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1. Crpykrypa u o01asi TPyA0€eMKOCTh JUCHHIIJIMHBI
OO6mmast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIIAET 4 3aueTHble enuHuIbl (144 gaca).

Ounas hopma oOydeHHs 3aounas popma oOydeHHS

Kypc 1 -
Cemectp 1 -
Jlexmun 34 -
[IpakTnueckue (cemuHapckue) - -
3aHATUSA

JlaboparopHbie 3aHATHS 16 -
Koncynbranuu - -
WToro ayIuTOpHBIX 3aHATUI 50 -
CamocrosiTenpHas padbora 58 -
Kypcogas pabora - -
@PopMa KOHTPOJIA

DK3aMeH Dk3ameH 36 -
3auet - -
OO0111€€ KOJIMYECTBO YacOB 144 -

2. Illeau ocBoeHMS JUCHMIIMHDI:

[IpenonaBanme TUCHMIUIMHBI MpeaycMaTpUBaeT (OPMUPOBAHUE W PA3BUTHE 3HAHWH, YMEHHN U
HaBBIKOB 10 (yHJAMEHTAJIbHBIM TEOPETUYECKUM M S3KCIEPUMEHTAJbHBIM OCHOBaM oOwied Hu
HEOpraHMYeCKO XWMHUHM W HUX [pPUMEHEHHWE B NpakTHUYecKoM oOnactu. JlaHHas JOUCUUIUIMHA
CIOCOOCTBYET BBIPAOOTKE y CTy/AEHTa MHTEpeca K HCCIEeI0BaTEeIbCKONW NESATEIbHOCTH U MPUMEHEHHIO
MOJTyYCHHBIX 3HAHHUW NIPU BBITOJHEHUH KYPCOBBIX U BBITYCKHBIX KBaTH(PUKAIMOHHBIX padoT.

OcCHOBHBIMH 3a7a9aMM JUCHUILIUHBI SIBJISIOTCS

3amaua kypca — (GOpPMHpPOBAHHME TBOPYECKU pabOTAONIMX OaKaJiaBpOB C Pa3BUTBIM HAyYHBIM
MBIIIJICHHEM, O0JIaJarolIiNX HEOOXOJWMBIM 3alacoM 3HaHUK B o0MacTh oOIIeld XUMHUHU, CHOCOOHBIX
HCIIOJIB30BATh TCOPCTHYCCKUC 3HAHWA IIPU PCIICHHUUN [MPAKTUYCCKUX 3adad, IMIpPOABIIAA IIPpU 3TOM
CaMOCTOATENIbHOCTh U HUHULIUATHUBY.

OCHOBHBIMH 331a4aMU JUCHUIIMHBI SBJISIOTCS

e (opmupoBaHUE Y CTYJCHTOB 3HAHUI O BAXKHEUIITNX XUMHUECKUX 3aKOHAX U TEOPHSIX;

®  BJAJCHHE YMEHHUSIMHU MPOBOJUTH XUMHUUYECKHUI IKCIIEPUMEHT, TPOU3BOAUTH PACUETHI HA OCHOBE
XUMHUUYECKHX (OPMYJI U YpaBHEHUIN XUMUYECKUX pEaKnii;

e (opmupoBaHHME HABBIKOB MO MNPUMEHEHHIO TMOJTYYCHHBIX 3HAHWA JUIsi  OOBSICHEHUs
pa3HOO0Pa3HBIX XUMUYECKHUX SBICHUI M CBOMCTB BEIIECTB, AJIs OLICHKU POJIM XUMHH B PA3BUTUU
COBPEMECHHBIX TEXHOJIOTHH U IMMOJIY4YCHHHU HOBBIX MAaTCPUAJIOB,

®  OBJIAJICHUE KOJMYECTBEHHBIMM METOAAMH, KOTOpbIE MO3BOJISAT IMPOTHO3UPOBATH M OMHUCATh
MPOTEKaHME BO BPEMEHU XMMUYECKUX MPEBPAILEHUN B PA3JIMYHBIX YCIOBUSIX;

° OnpeACIICHUE TIpaHUll NPUMCHHUMOCTH MCETOAOB TEPMOJWHAMHUKH K Pa3IMYHbIM (1)I/ISI/IKO-
XUMHYCCKUM IIpoHeccam,

®  yMEHHE MPUMEHATH MOTYyYCHHBIE 3HAHUS AJIs O€30MaCHOTO UCTIOIh30BAaHUS BEIIECTB U
MaTepHalioB B MOBCEIHEBHOM KU3HU U MPEIYNPEKICHUS ABICHUM, HAHOCALIUX BPEJl 310POBBIO
YEJIOBEKY M OKPYKAIOLIEH cpelie.

3. Mecrto mucuuniannbl B cTpykrype OITOII 6akanaBpuara



b1.5.07.01. ba3oBasi yacTb 0J10ka 1. Moayab «XuMUS ¥ IKOJOTHD)

JucnurmumHa «XUMHUS» OTHOCHTCS K YYEOHBIM JHMCHUIUIMHAM BapuaTUBHOW yacth bioka 1
OCHOBHOW mpodeccnoHaIbHON oOpa3oBarenbHON mporpammbl  (mamee — OIIOII) nHampaBieHHs
noAroToBku «du3nkay, kKBam@ukanus (CTEIeHb) — OaKanaBp.

Jns ycrenmrHoro OCBOCHHS JUCIHUILIMHBI «XUMHUS» HEOOXOJMMBbI 3HAHUS, YMEHHS W HaBBIKH,
chOpMUPOBAHHBIE B MPOILECCEe M3YUYCHHS AMCIMIUIMH MIKOJIBHBIX KypcoB: «MaremaTtukay, «Dusznkay,
«XUMUA».

TpeOoBaHusI K «BXOAHBIM» 3HAHUSM, YMEHHUSM M TOTOBHOCTSIM OOYYaromerocss Mpu OCBOCHUU
JUACIHUTUIMHBL « X MU'

3HaThb:

1) OCHOBBI XMMHYECKOW HAayKH Kak OOJacTH COBPEMEHHOT'O €CTECTBO3HAHHS, XHWMHUUYECKHX
MPEBPAIICHUIT HEOPTraHWYECKUX M OPraHMYECKUX BEIIECTB, KAK OCHOBBI MHOTHX SIBJIEHUW >XUBOU U
HEXUBOUW MIPUPOJIBI; YIIIYOJICHHE MPEJCTABICHUN O MAaTepUaIbHOM €UHCTBE MHUpa.

Ymern:

1) camMoCTOSITENILHO OMPENENSATh LETN CBOEro OOydYeHHUs, CTaBUTh W (HOPMYIHUPOBATH IS CeOs
HOBBIC 3aJjaud B yuyebe W TO3HABaTENIbHON [EATEIbHOCTH, Pa3BUBAThb MOTHUBBI M HHTEPECHl CBOEH
IM03HABATEILHOM JCITEIHFHOCTH,

2) YyCTaHaBIWBATh CBSI3U MEXAY pEalbHO HaONI0JaeMbIMH XHMHUYECKUMHU SBICHUSMU U
mnmpoueccaMm, HNpoOUCXOAAIIUMHA B MHUKPOMUPE, 00BACHSITH IIPHUYNHBI MHOFOO6paSI/I$I BCIIICCTB,
3aBHCHMOCTh MX CBOWCTB OT COCTaBa U CTPOCHHs, a TaKKe 3aBUCHMOCTh MPHUMEHEHHUS BEIIECTB OT UX
CBOICTB;

3) ucnoab30BaTh HMH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTHH, AaKTUBHO I0JIb30BAThCS
CIPaBOYHBIMU MaT€pUAIaMU U y4EOHOH JINTEPaTypOr IO XUMHH.

Baanern:

1) ocHOBaMHM XMMHUYECKON IPaMOTHOCTHU: CIIOCOOHOCTHIO aHAJTM3UPOBATh U OOBEKTUBHO OILICHUBATH
KU3HEHHBbIE CHUTYallMd, CBA3aHHbIE C XMMHEH, HaBbIKaMM O€30MacHOro OOpallleHus C BeUIeCTBaMH,
UCIIOB3YEMBIMU B TIOBCEAHEBHOM JKM3HU; YMEHUEM AaHAJIU3UPOBATh U IUIAHUPOBATH DKOJIOTUYECKU
0e30MacHoe MOBEJCHHE B LIESIX COXPAHEHMSI 3/10POBbs U OKPYKAIOILEN CpeJibl;

2) mpeAcTaBIEHUSMH O 3HAYEHWH XMMHUYECKOW HayKu B PEIEHHMHM COBPEMEHHBIX SKOJIOTMYECKHUX
po0GJsieM, B TOM YHCJI€ B IPEIOTBPAILIEHUH TEXHOI'€HHBIX U DKOJIOTHYECKUX KaTacTpod;

3) nepBOHAYaAIbHBIMU CUCTEMAaTU3HUPOBAHHBIMU MPECTABICHUSMH O BEIIECTBAX, UX MPEBPAILEHUIX
Y IPAKTUYECKOM ITPUMEHEHNH, TOHATUHHBIM alnapaToM U CUMBOJIUYECKUM S3bIKOM XHUMMUH;

4) yCTHOM M MUCBMEHHOM Peublo, MOHOJIOIMYECKON KOHTEKCTHOM peyblo.

Hucuunnmba «XUMus» HMEET JIOTUYECKYIO M COAEPKATEIbHO-METOINYECKYH) B3aUMOCBS3b C
MOCJIEYIOMMMU JUCIUTUIMHAMU U TIPAKTUKAMH Y4eOHOTO IJlaHa, a UMEHHO: «MomekymsipHas Qu3znkay,
«AHanuTuueckas XAMUSI», «Obmas buzukay, «ATOMHas buznkay, «be3omacHoCTh
KUZHEIEITEIILHOCTH Y, « DKOJIOTH Y, «I'eoxumus», «HaHOTEXHOIOTUHN U HAHOMATEPHAIIBI».

4. TpeGoBaHusi K pe3yJibTaTaM OCBOCHUS TUCHHUIINHBI

W3yueHne IUCHMIUIMHBI «XUMHs» Hpearnonaraer (GOpMUPOBAaHHE Y CTyAEHTa CIEeIYIOIUX
obmenpodeccronanbHbIx (OIIK) n npodeccuonansubix (I1K) komnerenmii:

® CrHOCOOHOCTBIO  HCIONB30BaTb B NPOQECCHOHATIBHOM  JESATEeIbHOCTH  0a30BbIe

€CTeCTBEHHOHAYYHbIE 3HaHM, BKIIIOYAs 3HAHUSA O NpeaMeTe U 00BEeKTax M3y4eHMs, MeToJax



WCCIICTIOBAHMS, COBPEMEHHBIX KOHIEMIMAX, TOCTHIKEHHUSX M OTPAHHYCHUSX E€CTECTBEHHBIX
HayK (TIpeXk/ie BCEro XMMHUHU, OMOJIOTHH, SKOJOTHH, HayK o 3emiie u uenoBeke (OIIK-1);

® CIOCOOHOCTHIO TMOHWUMATh M TPUMEHSAThH Ha MPAKTUKE METOMABI yIpaBieHus B cdepe
npupogomnoias3oBanus (IK-8).

B PE3yJIbTaTC OCBOCHHUA JUCHHUITINHBI O6y‘IaIOHlHI>'IC${ JOJI2KCH:

3HaTh:

1. Lenu u 3a7a4u XUMHH, OCHOBHBIC TMOHSATHS W 3aKOHBl XMMHUH, POJIb ¥ 3HAUCHHE XUMHUYECKUX
METOIOB B IIPAKTHYECKO# aesTeapbHOCTH OakanaBpa ¢pusuku (OITK-1, TTK-8).

2. OCHOBHBIE KJIACCHl HEOPTaHWYECKUX COCIMHEHUH, MX IMONydyeHHe U (PU3MUYECKUEe M XUMUYECKUE
csoticta (OITK-1, TTK-8).

3. DIEKTPOHHOE CTPOCHHE aTOMOB AJIEMEHTOB, MPHUPOJY XHMHUYECKOH CBA3M MEXIy aTroMamMH B
COCJIMHEHUSX, CBSI3b CBOWMCTB XMMHYECKHX 3JIEMCHTOB C MX TOJOXEHHEM B [lepuommueckoit
cucreme JI.1. Menneneena (OITK-1).

4. OCHOBBI XHMUYECKOH TEPMOJMHAMHUKH M TEPMOXHMHUHU, XUMUYECKOTO PABHOBECHS  XUMHUYECKOM
kuHeTuky u katammsa (OI1K-1).

5. TepMomuHaMHYECKHE CBOWCTBA pPACTBOPOB HEIJICKTPOJIUTOB M OCOOCHHOCTH PacTBOPOB

anekrposutoB (OITK-1).

DJEKTPOIHBIE MPOIECCH M OKMCIUTEILHO-BOCCTAHOBUTENbHBIC cBOMCTBa BemecTB (OITK-1).

7. OCHOBHBIC MpaBWJa OXPaHbl TPyJa M TEXHHKH O€30MacHOCTH HpH paboTe B XUMHUYECKOU
nabopatopuu (ITK-8).

o

Ymers:

CamocTosTenbHO paboTaTh ¢ yueOHOM U CripaBOvHOI uTeparypoii mo xumuu (OITK-1, TTK-8).
[IpaBUIBHO KCIIOIB30BAaTh HOMEHKIIATYPY Heoprannveckux coenunenuit (OITK-1).

[Tosib30BaThCsl OCHOBHBIMH PEAKTUBAMH, PACTBOPHUTEIISIMU, XMMHUUecKoi mocynoit (OITK-1).
['oTOBHUTH pacTBOPBI C 33JJaHHON KOHIICHTpaIiel pactBopeHHbIX BeriecT (OITK-1).
PaccuuTbiBaTh OCHOBHBIE HIHEPreTUUYECKHE XapaKTEPUCTHKU (DU3MKO-XHUMHUYECKUX IPOLIECCOB
(OIIK-1).

AR

Baanern:
1. Brnanerb OCHOBHBIMH NpUE€MaMHM M TEXHUKOW BBIOJHEHMsI SKCHEPUMEHTOB, MMETh HAaBBIKH
paboThI ¢ HU3NKO-XUMHUECKUMU TTprbopaMu u yctanoBkamu (OITK-1).

2. HaBpikamu 00paOOTKM pe3ysbTaTOB KCIEPUMEHTa U (HOPMYyIUPOBaHUS MPAKTUYECKUX BHIBOJOB
(OIIK-1, ITK-8).

OOumM CcpeacTBOM KOHTpPOJIS SIBJISIETCS BBEJEHHAs B YHUBEpCUTETE OalIbHO-pEeHTHHIOBast
CHCTEMa OLICHKHM YCIIEBAa€MOCTH CTYJIEHTOB CIIELMAINTETa U HallpaBIeHUH OakanaBpuara.

[Ipu npoBeneHMM Y4eOHBIX 3aHATHH oOOecreuMBaeTCsl Pa3BUTHE Y OOYYAIONIMXCS HABBIKOB
KOMaHAHOU paldoThl, MEKIMYHOCTHOW KOMMYHMKAIUH, MPUHATHS PELICHUH, JUAEepCKuX KadecTB. Jlis
9TOT0 HCIIOJIB3YETCS IIPOBEICHUE WHTEPAKTUBHBIX JIEKIUH, TPYNIOBBIX JUCKYCCUH, POJEBBIX WIp, a
TaK)kKe MaTepHallbl Ha OCHOBE pe3ylbTaTOB HAY4YHBIX MCCIEJOBAaHWN, B TOM YHCIE C YYETOM
pPETHOHANBHBIX 0COOEHHOCTEH MpodecCHOHANBHOW JEesATETbHOCTH BBITYCKHUKOB M IMOTpeOHOCTEH
paboTomaTeei.



5. Conepxxanue u y4eOHO-MeTOAUYECKAS] KAPTA QU CHUILINHbBI

Homep Haumenosanne TeMU(BOHPOCOB)’ 3anaTus CamMmocTosiTe1bHAs1 pad0Ta CTYJeHTOB ®opma Kouecrso Jurepatypa
Heenn H3yvdaeMbIX M0 JaHHOU JUCHMUIIJIMHE. KOHTpOJIs! .ﬁa.]mos
J 1a0 Conep:xanue Yacel min max
OCHOBHbIE 3aKOHBI H MOHATHA | 2 CoBpemeHHass HOMEHKJaTypa | 2 Koncnexr, 0 3 [1]- [11]
1 XUMUH HEOPraHUYECKUX COCAMHEHUM. };C;;(féﬂ
COBpeMeHHOC COACPpIKaHNE COBpeMeHHaSI KJ'IaCCI/I(bI/IKaLII/Iﬂ TECTUPOBAHUE
MMOHSTHM: aToMm, MOIJICKYIa, OCHOBHBEIX KJIacCOB Pemenne
AJIEMEHT, MPOCTOE M CIOXKHOE HEOPraHUYECKUX COCAMHEHUN. s
BEIIIECTBO. Metonrnl Metonbl TONYyYEHHS] OKCHJIOB,
oTpeaeNneHus u pacuera KHCIIOT, OCHOBAaHUH U COJICH.
ATOMHBIX, MOJICKYJIIPHBIX, dusznyueckue U XUMHUYECKHE
dbopMynbHBIX Macc, Mois. Th u CBOMCTBA OKCHUIOB, KHCIIOT,
npaBujia padoThl B XUMUYECKOU OCHOBAaHHU U COJIEH.
nabopaTtopuu. [Tocyna,
o0opymoBaHue, pEaKTUBEI.
2 3aKOH TOCTOSHCTBAa COCTaBa. | 2 2 | Pemmenne 3amau mo Temam: | 1 Konucnexr, 0 3 [1]- [11]
3aKkOH KpaTHBIX OTHOIICHH. «OCHOBHBIE 3aKOHBI XHUMHU, yg;j;“
3akoH  ABoraapo. ['a3oBble «MaccoBas gons», «BwBoxg TeCTI/IpOBa;HMe
3aKkOoHBI. Pacuersl B  0Omen (hopMyn COeTUHEHHIT. Pewenne
XUMUHU. s
OKBHBAJIEHT BelleCTBA [ToHATHSA: SKBUBAICHT 3 Konucnexr, [1]- [11]
3 3aKOH SKBHMBANEGHTOB. Pacuer 3IeMEHTa 1 BEIecTBa, GPaKTop };CHT;:)’;H
MOJISIPHOM Macchl 3KBHUBAJICHTA 2 SKBUBAJIEHTHOCTH, MOJISIpHAs TecTpoBanHe 0 3
MIPOCTBIX M CJIOXKHBIX BECIICCTB. Macca 3KBHUBaJICHTa, 3aKOH Permerue
Pemrenue 3anau u yrpaxxHeHuUu. SKBUBAJICHTOB. s
Pacuer mossipHOI Macchl
SKBUBAJIEHTA OKCHU/JIOB,
OCHOBAHMH, KHCJIOT, COJIEH,




OKUCIIMTEIICH,
BOCCTaHOBHUTEJICH.
Pemenne 3amad mo Temam:
«["a30BBIC 3aKOHEI.

Ctpoenue aroma CocraBieHune 3JeKTPOHHBIX Koncnexr, [1]- [11]
CoctaB  aTOMOB.  ATOMHEIE dopMyI U pacrpeaeneHue };Crf;(fén
CHeKTphl. YpaBHeHue Ilnanka. 3JIEKTPOHOB 10 OPOUTAISIM TeCTHpOBaHHE
[Tocrynatel bopa. YpaBHeHue ne 31eMeHTOoB 1-3 mepuoaoB Pemenne
bpoiins. KBanrtoBo- [Tepuoauueckoit CUCTEMBI. St
MEXaHUYECKUE MPEACTABICHUS O Pemenue 3ana4 no
CTPOEHHUU aTOMA. YPaBHEHMSIM XMMHUYECKUX
peaKuuid.
JIa6. padora Ne 1. OcHoBHBIE
KJIACChl XMMUUECKHUX
COEIMHEHUI: OKCU/IbI, KUCIIOTHI,
OCHOBaHUS, COJIH.
KBaHToBbI€ ynCIa 1 CocraBieHune 3JIeKTPOHHBIX Koncnexr, [1]- [11]
3J1eKTPOHHBbIE CTPYKTYPbI ¢dbopMmy U pacnpeeneHue yofs ;’;H
aToMOB AJIEKTPOHOB 110 OPOUTATISIM o(opMIIeHHE
Ocobennoctu 3al0JIHEHUS 371€MEHTOB 4-6 Mepruoa0B nab. paboTsl
3JIEKTPOHAMU aTOMHBIX [Iepnonnueckoi CHCTEMBI. ’TeCTHEOBaHH
opouranet. Ilpunuun Ilaymu. Pewrenue 3anad no Pemenue
[IpaBuna XyHna u YPaBHEHUAM XUMUUYECKUX 3amad
KneukoBckoro. s-, p-, d- u f- peaKIuii.
AJIEMEHTHI U UX PACIIONIOKEHHE B
NIEPUOANYECKON CUCTEME.
Iepuonnyeckuii 3aKoH U CriocoObI BEIpaKEHUS Kowucerexr, [1]- [11]
3JeKTPOHHAs CTPYKTYpa KOHIIEHTPAILH PaCTBOPOB. };CHT;;I:H
aToMOB Pemenne 3azaq. TECTUPOBaHHE
Teproanueckuii 3aKOH i Iepuonnueckuii 3akon /1. 1. Pewenne
IepHOANYeCKas CHCTEMA Menzeneesa v €ro TPaKTOBKA 3anad

anementoB J[.MI. Mennaeneena.

Ha OCHOBC KBaAHTOBO-




Mecto 3JIEMEHTa B
MEPUOIMYECKON CHUCTEME Kak
€ero rJ1aBHeMas
XapaKTEPUCTHKA. Pazmeps1
aTOMOB M HMOHOB. OHeprus
WOHU3AIIMK U  CPOJICTBO K
3JEKTPOHY.
DNEeKTPOOTPULIATETLHOCTb.

JIa6. padora Ne 2. PactBOpEI.
[IpuroroBneHue pacTBOPOB
3aIaHHON KOHLIEHTPALUH.

MEXaHUYECKON TEOPHUH
CTPOEHHS aTOMOB.

CtpyKTypa nepuoanyecKoi
CHUCTEMBbI XUMHUYECKHUX
3JIEMEHTOB.

[Tepuonnueckuii xapakTep
W3MEHEHUs1 CBOMCTB aTOMOB
3JIEMEHTOB, U UX COCIMHEHUH.

XHUMHUYECKas CBSI3b H XapakTepUCTUKH KOBAJICHTHON Koncnexr, [1]- [11]
CTPOEHHE MOJICKY.JI CBSI3U: DHEPrusi, MPOYHOCTb, y:;;é’;”
Xumuueckas CBA3b n IIOJIAPHOCTD, reomMeTpus, odopmiicHHE
BAJICHTHOCT. DBOJTIOLIUS HachlaemMocTs. Jlokanuzanus, 71ab. paboTel
MPEJCTABICHUNA O XHUMHYECKOH JeJIOKaJIN3amus, Te?gﬁgﬁ;gm
CBSI3U u BaJICHTHOCTH. rubpuamzanus, o- U - 3amau
KBanToBOMexaHnueckue CBSI3bIBAHUE. JoHopHo-
TEOpUM:  CIOUHOBAs  TEOpHs, aKLeNTOpHAs, MeTaJlJIn4YecKas
Teopus BaJleHTHBIX cBsa3ell (BC), U BOAOpOJHas cBs3u. MoHHas
Teopus MOJIEKYJIIPHBIX CBA3b, €€ XapaKTEepUCTUKHU.
opOuTanei (MO). Turnbl [TonsspuzyemocThb "
XUMUYECKON CBSI3U. MOJISIPU3YIOIIEe JelCTBHE
KoBasieHTHast CBsI3b C TOYKH VIOHOB.
3penus teopuit BC u MO. CTpyKTypHBIE hOPMYJTBL.
KoMnuiekcHble coeTnHeHusT Teopust aMEKTPOIUTHUECKOM Konucnexr, [1]- [11]
OCHOBHBIE TIOJTOMKEH ST JICCONMAIINHN STEKTPOJINTOB. };CHT;;I:H
KOOleI/IHaLIHOHHoﬁ TCOpHUU Mexanuszm MponeccoB TECTUPOBaHUE
Bepnepa: Howmenxkmnarypa JIMCCOLMAIIUN MOJIEKYJT Pemenne
KOOPJAMHAIIMOHHBIX 31EKTPOJIUTOB. s
COETUHEHU. Tunnunrle HNonHble paBHOBECHS B




KOMHHCKCOO6pa3OBaTeHI/I.

DakTopsl, OIIPEACIIAIOIINE
CIIOCOOHOCTh aTOMOB M HOHOB
BBICTYIIATH B KadyeCTBC

KOMILIEKCOOOpa3oBaTesl.
Tunuyuele IUraHabl. XeJaTbl.

IloBenenune KOMIUIEKCHBIX
COCIMHEHUMH B  PacTBOpax:
aucconuanus, J1a0WIBHOCTB,
MHEPTHOCT.

JIa6. padora Ne 3.
DIEeKTpOIMTHYCCKAs
JUCCOIIMAIUS B PACTBOPAxX
AJICKTPOJIUTOB.
Konaykromerpus. Peakuuu
HOHHOI'0 OOMeHa.

pacTBOpax 3JIEKTPOIUTOB.
Peakiinu noHHOro oOMeHa,
MIPOTEKAIOIINE B BOAHBIX
pacTBopax.

CoBpemeHHas Teopust
CTPOCHHS KOMIIEKCHBIX
COCTMHEHUM.

Tunel 1 HoMenkarypa KC.

IIpupona XuMHUYECKOM CBSI3U B

KC.

Hucconumanus KC B BOIHBIX
pacTBopax.

KonctanTsl 00pazoBaHus 1
Hecrolikoctn KC.

Meroas! nonyuyenus: KC.

1 PYBEXKHASI ATTECTALIUSA

ITonroroBka k 1 py6exHoiM
aTTecTaluuu

Komnsrotepn
oe
TECTHPOBaHUE

25
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OCHOBHBbIE 3AKOHOMEPHOCTH

CocraBieHue ypaBHECHUH

Koncrexkr,
YCTHBIN

[1]- [11]

9 NPOTEKAHHS XHMHYECKHX XMMHYECKUX PEAKIU B orpoc.,
peakuuii MOJIEKYJISIPHOM, HOHHOM U oopmtehe
Xumuyeckas cucrema. [Tonstue COKpaIleHHOH HOHHOM (hopMme. m1ab. paGoTEI
TECTUPOBAHUC
0 TEPMOIMHAMUYECKHX Pemenue 3a1a4 1o Pemmere
(YHKLIUAX: BHYTPEHHSASA YPaBHEHUSAM XUMHYECKUX sazau
SHEPTHs, SHTAIIBIINS, SHTPOITHS, PEaKIMii ¢ yJacTHEM BEIIECTB,
U300apHO-U30TEPMUIECKHI U HaXOJSIIUXCS B PACTBOPE.
U30XO0PHO-U30TEPMHYECKHIA
nOTeHIUabl. Mi3sMeHeHne OcHopHbie TTOHATHA
sHepruu ['n66ca 1 HarpaBlICHUE XAMUICCKON TCPMOANHAMHKH.
NPOTEKAHUSI XUMHIESCKUX Tepmonnnamuyeckue
peakiii. CTanapTHBIe (YHKIUU COCTOSIHUS CUCTEMBI.
TEIIOTa, SHTPOIHUS U SHEPTHS Iepsoe, BTOpOE 1 TPETHE
I'n66ca 06pa3oBaHus BELIECTBA. Haqaia TCpMOJIMHAMUKH U UX
DK30- M SHIAOTEPMHUYCCKHUEC HPUMCHCHHC.
peakiuu. 3akon ['ecca u pacuer OCHOBBI TEPMOXHMHH U
TemoBBIX 2bDEKTOB croco0bl pacyeTa TEIIOBhIX
XUMHAYECKUX PEaKIHi. 3(1)(1)€KTE)B XUMHYECKHX
PEaKIHid.
CkopocTh XUMUYECKOit OCHOBHBIE TIPE/ICTABICHUS Konucnexr, [1]- [11]
10 peakuuu XUMHYECKON KMHETUKH: };Crf;(féﬂ
['oMO- ¥ TeTepOreHHBIE MPOCTHIE M CIIOYKHBIE PEAKIIUH, TecTipoBaHHe
Pemenne

peakiuu. 3aKoH JEeHCTBUSI Macce.
@DaKTOpHI, OMpPEENAIONINe

CKOpPOCTH XHUMHYSCKOMN PCaKIUu.

KoHcTanTa ckopoctu.
MHorocTaguiiHbI€ MPOLECCHI.
ITopsa0k 1 MOJEKYIAPHOCTD
peakuuii. Bnusinue
TEMIIEPATYPHI HA CKOPOCTh
XUMHUYECKOM peaknuu. [IpaBuio

TOMOT'€HHBIE U F€TEPOTreHHbIE
peakuuu, CKOpoCThb
XUMHYECKUX PEAKITUH.
MonekynsipHOCTb U OPSAOK
peakuu. 3aKOH JEHCTBYIOIINX
Macc sl IPOCTBIX
TOMOTE€HHBIX PEaKIIAM.
KoHcTaHTa cCKOpOCTH peakIyH.
3aBUCUMOCTb CKOPOCTH

3aza4d
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Bant-T'odda. [Ipeacrarnenue o
TEOPUH AKTUBHBIX
CTOJIKHOBEHUI. DHEPTUs
AKTUBALIMU. Y PaBHEHUE
Appennyca. Katanus. [lonsitue
0 MEXaHU3ME KaTAIMTUYECKUX
peaKkuuid.

JIa0. padora Ne4.
KommnnekcHsie COCAMHCHUA.

peaKUu OT TeMIEpaTyphl.
MexaHn3M XUMHYECKUX
peakuuii. JHEeprusi akTUBALIUU
peakuuu. Y paBHEHUE
AppeHnunyca.

Brinosnnenue ynpaxxHeHUH 110
teme: «KoMIutekcHbIe
COEIMHEHU .

XuMHYeCKOe paBHOBeCHE H CocTosiHHE XMMHYECKOTO Koncnexr, [1]- [11]
CTHBIN
11 ero cMelleHmne paBHOBECHS. yonp oc
O6parumbie 1 HEOOpAaTUMBIE 3aKoH ACHCTBYIOIIMX MACC IS odopmreHne
XUMHUYECKHE MTPOLIECCHI. XUMHYECKOIO0 PaBHOBECHS. 71a6. paboThi
XHUMHUYECKOE PABHOBECHE: KoncTaHThl paBHOBECHUSA U TeCTHPOBAMIE
p : p Pemenne
Koncranra paBHOBecus. CHocoObI UX pacuerTa. 3a7a4 U
CMelienne XuMIYeCKOro HpI/IHIII/IH CMEIICHUA YHpakHeHUH
paBHoBecus. [Ipunuun Jle paBHOBecHs U (HaKTOPBHI,
[ITarense—bpayHa. BJIMAIOIINE HA €r0 CMEIICHUE.
BelnonHenue ynpaxHeHHUM 10
TEeMe: «KommuekcHbie
COEJIMHEHUSI.
JlucniepcHble CHCTEMBI. CycneH3uu. DOMyYIIbCHH. Koncenexr, [1]- [11]
YCTHBII
12 Oﬁmasz XapaKTEePUCTHKA U JInodpoOGHbIE 1 TMODUIBHBIE opoc.,
CBOUCTBA PacTrBopoB AUCTICPCHBIC CUCTCMBI. TECTUPOBaHUE
Pemenue

VcTuHHBIC U KOIIOUTHBIE
pactBopbl. [ pyboaucnepcHbie
cucTeMbl. PactBopumocTh
BemecTB. CiocoObI BEIpaKEHUS
cocTaBa PacTBOPOB: MaccoBast
JIOJIs, MOJISIPHOCTb,
HOPMaJIbHOCTh, MOJISUTBHOCT,
MOJISIpHAST JTOJISL.

Y CTONYMBOCTB M KOAryJIsiuUs B
gmcnepCme CUcTeMax.
PacTBopenue kak Gpusnko-
XMMHYECKHUM Mpoliecc.
HM3MeneHue 3HTANLIINN U
DHTPOIMUH IIPU PACTBOPEHUN
BemecTB. ConbBaTanus.
Oco0ble cBOMCTBA BOJBI KaK

3ama4
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KommuraTusHabie cBOMCTBA
UJIeaIbHBIX PACTBOPOB: 3aKOH
Payns, kppockonus u
30yJIMOCKOMHUS, OCMOTUYECKOE
JaBJICHHE.

JIa0. padora NeS. Xumuueckoe
paBHOBecue. CMelieHne
XUMHUYECKOTO PABHOBECHSI.

PacTBOPUTEIS.

BrinonHenue ynpaxkHEHHH 11O
Teme: «CMelIeHne XMMUYECKOro
PaBHOBECUSD.

13

PacTBOpBI 3JIEKTPOJIUTOB

DNEeKTPOIUTUYECKAS
JUCCOLAIUS. Mexanusm
quccouranuu I'mpparanus

HOHOB B paCcTBOpPC. OcHoBaHUA U
KHCJIOTHI C TOYKHU 3pCHHUA

TeOpuHU 3JIEKTPOJIUTUYECKOMN
JIFCCOIHAIHM. Kucnorno-
OCHOBHOM Xapaxkrep

JUCCOLMAlUU  TUAPOKCUIOB B
3aBUCUMOCTH  OT  ITOJIOXKEHUS
JJIEMEHTOB B  IEPUOJMYECKOU
cucreme. CwibHble M crialble

BJIEKTPOJIUTHI. Crenenn
JYcCOUranuu AJIEKTPOIUTOB.
DaKTOpHI, OIpEIEIISIOIINE
CTEIICHb JIMCCOIUAIUY.
OcHOBHBIE IIpPEACTABICHUS
TEOPUHU CUIIbHBIX AJIEKTPOJIUTOB.
Konuenrpanus HOHOB B
pacTtBope u AKTHUBHOCTb.
PaBHOBeCcHe B pacTtBopax
CI1a0bIxX 3JIEKTPOJIUTOB.

KoncranTa gucconuanyu. 3aKoH

OCHOBHBIE OHATHS YYEHUS O
pactBopax. Teopus nporecca
pactBopenus .M.
Meneneesa.
TepmoanHaMuka npouecca
pactBopenusi. KosmuratuBHeie
CBOMCTBa pPaCTBOPOB TBEP/IbIX
BEILIECTB B JKUJIKOCTSX.
Oco0eHHOCTH BOAHBIX
PacTBOPOB DJIEKTPOIIUTOB, UX
KOJUIUTaTUBHBIE CBOKCTBA.
Teopust pacCTBOPOB CHUITBHBIX
31eKTpoJnuTOB. Teopus
pPacTBOPOB CIA0BIX
31EKTPOJIUTOB.

Teopust KUCIOT U OCHOBaHUI
bpencrena-Jloypu.

Komncmexkr,
YCTHBIN
ompoc,
odopmiieHHEe
11a0. paboThI
TECTHpPOBaHHUE
Brimonsenue
YIpaKkHEHUH

[1]- [8],
[11]
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pa3baBineHus. Teopust KUCIOT U
ocHoBaHu#l bpencrena-Jloypu.

IIpousBenenue [IpousBeneHne pacTBOPUMOCTH Koncnexr, [1]- [8].
14 PaCcTBOPUMOCTH, TMCCONMAIUS MajopacTBOPUMBIX yocrf; é’éﬂ [11]
BOABI K pH. OJICKTPOJIUTOB. TecTI/IpOBE;HI/Ie
FI/I}IPOJII/B cosiei HMonusanms Boas 1 Brmonnenne
TpynnopacTsoprmbie BOJIOPOJIHBI MTOKA3aTeIIb. YHPpARHEHIH
3JIEKTPOIUTHL. PaBHoBeCcHE BydepHble pacTBOpHL.
MEX/1y 0CaJKOM M HACBIIIEHHBIM Pacuer semuumabi pH B
PACTBOPOM. TIponssenenue BOJHBIX PACTBOpPAaX CUJIbHBIX U
PacTBOPUMOCTH. ycosus c1a0ObIX JIEKTPOJIUTOB.
oOpa3oBaHHsl Ocajgka U €ro .
I'mnponus conen.
pacTBOpEHU. Huccounanus
BoAbl. loOHHOEe mpou3BeAcHHE .
BOJbl. BomopoqHbiii mokaszaress. COCTaBJEeHHe YPaBHCHHH
TousTHe o GydepHbIX peakLit ruapoiusa conei B
pactBopax. OOMEHHbIE peakIuu MOJICKYJIAPHOU 1 HOHHOU
MEXJy HOHaMH B pPacTBOpE. opme.
O6mwme ycrnoBUs TPOTEKAHUS
peaknuu OOMEHa B pacTBOpax
3IIEKTPOJIUTOB. Honnsie
ypaBHeHMs. [Haponu3 cosew.
MexaHu3m THJIPOJIN3A.
MornekynsipHple ¥ HOHHBIC
ypaBHEHMs THUAPOJIM3a COJEH.
Crenenn u KOHCTaHTa
THJIPOJIH3A.
JIab. paOora Ne6. ['maponus
cosieid. OmpeneneHne BeTUYHHbI
pH B pacTBOpax cosei.
OCHOBBI 3/J1eKTPOXUMHH. Penokc-noreHuuans! 1 oLeHKa KowcnexT, [1]-[11]
15 DJIeKTPOAHbIE MOTEeHIHAJIbI HaIpaBJIEHUS U MOJTHOTHI };CHT;;I:H
POTEKaHHsI OKHCIUTEIbHO- oopmserne
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CreneHp OKHUCIICHUS.

BOCCT&HOBHTCHBHBH(peaKHHﬁ.

1a0. paboTHI

OxucanTenpHo- 3aBUCUMOCTb MEXY ngf;fﬂolf::;:
BOCCTAHOBUTEJIbHBIE PEAKIINH BEJIMYMHAMU PEJIOKC- yIpakHeHuii
(OBP). Baxneitmue MOTEHIMAJIOB CUCTEM U
OKHUCJIUTEIN U BOCCTAHOBUTEIIH. nU3MeHeHueM >Hepruu I'uboca.
OKHCIIUTENBHO- [TonGop okuciurenei u
BOCCTAHOBHTEIIHBIN (PEIOKC-) BOCCTAHOBUTEJIEH C yU4ETOM
noreHuuan. CTannapTHbIE CTaHJAPTHBIX PEIOKC-
PEOKC-ITOTEHIIUAIIBI U CTIOCOObI IIOTCHIIAAJIOB.
ux onpezaeneHus. Bonopoansrit
EKTPOA. DIEKTPOXUMUUECKUN
PS HAIPSKEHUN METaJUIOB.
Ypasaenue HepHcra.
OKHCINTENBHO- OxwucnuTenbHO- Koncnexr, [1]-[11]
16 BOCCTAHOBHMTEJIbHBIC PEAKIMHT BOCCTAaHOBUTEJIbHBIE CBOMCTBA yofs(fén
MeTtoJ 351eKTpOHHOTO OanaHca 3JIEMEHTOB U UX COCAMHEHUH B TecTHpOBAHHE
Y METOJ MOJyPEAKLIHUM. 3aBHCHMOCTH OT UX Pewenne
nonoxeHus B [Iepnoandeckoi s
Jlad. paGora Ne7. CHUCTEME DJIEMEHTOB U CTETIEHU
OxucauTenpHo- OKHCJIEHUS JJIEMEHTOB B
BOCCTAHOBUTENIbHBIE PEAKIINH. COECIUHEHUSIX.
Baxueiimme okuciuTenu u
BOCCTaHOBUTEIH.
Knaccudukanms
OKHUCJINTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIHM.
Cocrasnenune ypasHenuii OBP,
MIPOTEKAIINX B PaCTBOPE,
METOZ0M HOHHO-3JIEKTPOHHOI'O
OanaHca.
OO0mas xapakTepucTHKA S-, P- BeinonHeHue ynpaxxHeHuil u KowcnexT, [1]- [8],
17 u d-3J1eMeHTOB pelieHune 3a1a4 Mo XUuMHAu S-, };CHT;;I:H [11]
[Tonoxxenue S-, p- u d- p- u d-371eMeHTOB odopmicie
anemeHToB B lleproanueckon 71a0. paboTeI
TECTUPOBAHUE
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CHUCTEME DJIEMEHTOB, CTPOCHUE
aToMa M CTEIICHH OKHCIICHHS
3JIEMEHTOB. OH3NUYeCcKHe
CBOMCTBA. XMMHUYCCKHE
CBOICTBA.

18

2 PYBEKHAS ATTECTALIUSA

[TogroroBka k 2 pyOexHOM
aTTecTalluu

KommnerotepH
oe
TECTHPOBaHHUE

25

[1]-[11]

UTOoro

34

16

58

100
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6. OOpa3oBare/ibHbIE TEXHOJIOTHHI

Jlexiuu, nexuuu-Oecenpl, NPAKTHUYECKUE 3aHATHS, CAMOCTOATEIbHAas paboTa CTYACHTOB
(OKJIa b1, IPE3CHTALIHH ).

JUis  TOCTHKEHUsSI TUIAHUPYEMBIX pe3ylIbTaTOB OOy4eHHs, B AucHUILINHE «be3omacHoCTh
KHU3HEICATEIILHOCTHY MCIIOJIB3YIOTCS pa3inuHble 00pa30BaTEIbHBIC TEXHOJIOTHU:

1. Ungopmayuonno-passusarowue mexnonrocuy, HANpPaBICHHbIE HA OBJaJEHHE OOJIBIIUM
3aracoM 3HaHHIA, 3aTIOMUHAHKUE ¥ CBOOOIHOE OTIEPHPOBAHUE MH.

Hcnonb3yeTcss JTEKIMOHHO-CEMHHAPCKUN METOJ, CaMOCTOSTEIbHOE H3YUYCHHE JIUTEPATYPHI,
NPUMEHEHHE HOBBIX MH()OPMAIIMOHHBIX TEXHOJOTUN Ul CaMOCTOSITEIIHHOTO MOIOIHEHHS 3HAHUH,
BKJTIOYAsi UCTIOJIb30BaHUE TEXHUYECKHUX U AJIEKTPOHHBIX CPECTB HHPOPMAIUH.

2. [esmenvHocmHble  NPAKMUKO-OPUEHMUPOBAHHbIE — MEXHOIOo2UU, HATPaBICHHBIC Ha
dbopMUpOBaHHE CHUCTEMBI TPOPECCHOHATBHBIX MPAKTHYECKUX YMEHHM TIPU TMOATOTOBKE K
NPaKTUYECKHUM  3aHATUSM,  OOCCIICYMBAIONIMM  BO3MOXKHOCTh ~ KQUECTBEHHO  BBIOJHSTH
npo¢eCCHOHATIBHYIO IeATEIBHOCTb.

Hcnonp3yercst aHanm3, CpaBHEHHE METOOB UCCIICIOBaHU, BHIOOP METO/1a, B 3aBUCHIMOCTH OT
00BEKTa WCCIICIOBAaHHUSI B KOHKPETHOW IPOW3BOJCTBEHHON CHTyallMk M €ro IPaKTHYecKas
peanu3anusi.

3. Pazeusarowue  npobIeMHO-OPUEHMUPOBAHHbIE — MEXHOLO2UU,  HANpPaBICHHBIC  HA
dbopMUpOBaHHE W Pa3BUTHE MPOOJIEMHOIO MBIIUICHUS, MBICIUTEILHOW aKTUBHOCTH, CIIOCOOHOCTH
pOoOJIEMHO MBICIIUTh, BUJETh U (DOPMYITHPOBATH MPOOIEMBI, BHIOMPATh CIIOCOOBI M CPEICTBA IS UX
pelIeHuUs.

Hcnonp3yrorest BUIbI MPoOIEeMHOT0 00yYEHUs: OCBEIICHHE OCHOBHBIX MPO0JIeM 0€301acHOCTH
KUBHEJCATCIIbHOCTH Ha  JICKIUAX, Yy4YeOHBIE JUCKYCCHHM, KOJUICKTUBHAS  MBICITHTEIbHAS
NESITeJIbHOCTh B TPYIIAX IPH BBIMTOJHCHHU IMOMCKOBBIX pabOT, pEIICHUE 3ajad IOBBIIICHHOM
CIOXHOCTH. [IpM ASTOM HCHONB3YIOTCS TIEPBBIE TPU YPOBHS (M3 YETHIPEX) CIOXKHOCTH W
CaMOCTOSITEIILHOCTH: MPOOJIEMHOE H3JIOKEHUE YYEOHOTO MaTepualia MpernojaBareieM; CO3JIaHue
npernoaaBaresieM NpOoOJIEMHBIX CHUTyalluid, a o0y4JaeMmble BMECTE C HHM BKIIOYAIOTCS B UX
paspelieHue; MperoaaBaTelib JIMIIb CO3/1aeT MPOOJIEMHYIO CHTYAIUIO, a pa3pelialT eé o0ydaeMble
B XOJI€ CAMOCTOSATEIHHOU JCSITSIILHOCTH.

4. JluuHOCmHO-OpUeHMupoBanHvle mMexHoaocuu o0Oyuenusi, OOCCIICUMBAIOIINE B  XOJE
y4eOHOT0 MpoIecca YUeT Pa3IMUHbIX CIOCOOHOCTEH 00ydaeMbIX, CO3/ITaHNe HEOOXOUMBIX YCIOBUH
JUTSL pa3BUTHS MX WHIUBUAYATbHBIX CHOCOOHOCTEH, pa3BUTHE aKTMBHOCTH JIMYHOCTU B y4eOHOM
nporecce. JIMYHOCTHO-OPUEHTUPOBAHHBIC TEXHOJOTUH OOYYEHHUS pEaM3yloTCsS B pe3yJbTaTe
WH/MBUYAIbHOTO OOIIGHUS] TMpEroAaBaresis M  CTYJACHTAa TMPH  BBIMOJIHEHUH JOMAIIHUX
WHIMBUIYAIbHBIX 3aJIaHUH, PEIICHUN OJIMMITHA/THBIX 3a/1a4, Ha €)KCHEICIbHBIX KOHCYIbTAIUX.

VHHOBalMOHHBIE CIOCOOBI M METOJbI, MCIOJIB3YEMBbIE B 00pa3oBAaTEIbHOM IIpOLECCE,
OCHOBAHbI Ha MCIIOJIb30BAHUM COBPEMEHHBIX JIOCTH)KEHUH HayKU U MH(POPMALIMOHHBIX TEXHOJIOTHI.
HampaBnenbl Ha MoOBBIILIEHHWE KadyecTBAa IMOATOTOBKHM IYTEM Pa3BUTHUS Yy CTYIEHTOB TBOPUYECKHUX
CIOCOOHOCTEM M CaMOCTOSITENbHOCTH (METOJbl MPOOJIEMHOr0 OO0ydeHHus, HCCIel0BaTeIbCKUe
METO/Ibl, TPEHUHIOBbIe (DOPMBI, PEHTHHIOBbIE CHCTEMbl OOYYEHHS M KOHTpOJIA 3HAHUU U JIp.).
HaneneHnbsl Ha akTHBHU3aLMI0 TBOPYECKOIO NMOTEHIMANIA U CAMOCTOSTEIBHOCTH CTYAEHTOB U MOTYT
pealn30BbIBaThCS Ha ©0a3e WHHOBALIMOHHBIX CTPYKTYp (Hay4dHBIX J1abopaTopuii, IIE€HTOB,
HNPENNPUATHIA U OpraHu3alMi U ap.).

B mpouecce oOyueHuss UCHONB3YIOTCS HHTEPAKTUBHBIE METOAbl OOyUYEHHUsS: TBOPYECKHE
3aaHusl, pa3paboTKa MPOEKTOB, paboTa B MajbIX IpyIIax, UCCIEAOBATENLCKUN METO 00y4eHus,
JIEJIOBBIE U POJIEBBIE UTPBI, KPYTJIbIE CTOJbI, IUCITYThl, CEMUHAPBHI.

TpaauumoHHbIe TEKIUU U Ja00paTOPHBIE 3aHATUS TIPOBOATCA B (POPME C UCTIOIB30BAHUEM
COBPEMEHHBIX UHTEPAKTUBHBIX TEXHOIOTHH.

Jlexuus-nuanor — coaep:KaHHe IOJAETCS Yepe3 CEPUI0 BOIPOCOB, HA KOTOPBIE CTYAEHT

JOJI’KEH OTBEYATh HEMOCPEACTBEHHO B XOJ€ JIEKLUH.
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OmnnaifH-ceMUHAp — Pa3HOBUIHOCTh BeO-KOH(EpPEHINH, MPOBEICHUE OHJANH-BCTpEY WITU
npe3eHTauuil yepe3 MHTEpHET B pekuMe peasbHOro BpeMeHu. Kaxaplii n3 y4aCTHUKOB HaXOJUTCS
y CBOETO0 KOMIIbIOTEPA (CPENCTBA CBSI3U), a CBSI3b MEXKIY HUMH IOAJEpKUBaeTcs yepe3 MHTepHer
MOCPEACTBOM 3arpy’kaeMoro MpUIIOKEHHsI, YCTAHOBICHHOTO Ha KOMIBIOTEpE Ka)I0Tro Y4acTHHKA
(Zoom, Meet, Skype u ap.)

Buneokondepennuss — ceanc BuacokoHdepenncss3su (BKC) — 310 TexHomorus
MHTEPAKTHUBHOTO B3aUMOJCUCTBUS JIBYX M 00jee y4aCTHHKOB OOpa3oBaTEIbHOIO Tpolecca JJis
oOMeHa nHpopMaIueil B pealbHOM peXUME BPEMEHHU.

TexHONOTHST ~ 3JEKTPOHHOrO  OOydeHus  (peaqm3yercs TpU  TMOMOIIM  3JIEKTPOHHOU
obpazoBarenbHoii cpenbl COI'Y mnpu wmcmons3oBanuu pecypcoB OBC, mnpu mnpoBeneHun
AaBTOMATHU3UPOBAHHOI'O TECTUPOBAHUSA U T. 11.).

Hcnone3ytorcsi 6auIbHO-PEUTUHTOBAs CUCTEMa OICHKM 3HAHUI, TEXHOJOTMH C MPUMEHEHUEM
JMCTaHIMOHHOTO 00yueHus Ha riatdopme «Moodlex http://Ims.nosu.ru/.

IIpumeyanus:

1. Bce Buabl yueOHOI pabOThl MOT'YT NPOBOAUTHCS TUCTAHLMOHHO HA OCHOBAaHUM JIOKAJIBHBIX
HOPMAaTUBHBIX aKTOB.

2. B memsx peanusauuy  MHAMBUAYAJIBHOTO  TMOAXOJAa K  OOYYEHHIO  CTYJEHTOB,
OCYIIECTBIISIOIIMX Y4YEOHbI Mpolecc MO HWHAUBUAYAIBHONM TpPAaeKTOPUM B paMKax
UHIUBUAYyaJIbHOTO  paboyero  IJaHa, H3Y4YeHHE  JAHHOM  JAMCHUIUIMHBI  MOMKET
OCYIIECTBIISATBCS 4Y€pe3 HHAMBHyaJIbHbIE KOHCYJbTAallMU IPENoJaBareis O4YHO, B Yachl
KOHCYNITAIlMA, IO 3JCKTPOHHOM moure, a Takke c wucmoibp3oBanuem Cisco Webex,
wiaTGopMbl JUCTaHIMOHHOTO 00ydeHus Moodle, nuuHBIi KaOWHET CTy/AEeHTa Ha caiTe
COr'Y, apyrux snemento JUOC COI'Y.

7. YueOHO-MeTOAUYECKOE ODecTieYeHre CAMOCTOSITeIbHOM PadoThl
7.1. Hean caMoCTOSATEIbHON PadoThI

CamocrodarenbHas pabora oOydaromuxcs SBISETCS OJHUM W3 BHUJOB YUEOHBIX 3aHSATHI.
CamocrosiTenbHas paboTa MPOBOIUTCS C LIEBIO:

e CUCTEMAaTH3allMM M 3aKPeIUIeHUs MOJyYEHHbIX TEOPETHYECKMX 3HAHUH U MPAKTUYECKUX
yYMEHUH 00y4aroluXxcs CTy/I€HTOB;
YIITYOJICHHSI U PACIIMPEHUS TEOPETUIECKUX 3HAHUM;
dopMHpOBaHHS  yYMEHUM  HCHOJB30BaTh  HOPMATHUBHYIO,  IPAaBOBYIO,  CIIPAaBOYHYIO
JIOKYMEHTAIUIO U CHEIHMATIbHYIO IUTepaTypy;

e GOpMHUpPOBAaHUA CAMOCTOSITEIBHOCTH  MBIIUICHUS, CIOCOOHOCTEM K  CaMOpPa3BUTHIO,

CaMOCOBEPIIIEHCTBOBAHHUIO M CAaMOPEaTH3AIIHH;

® Pa3BUTHS UCCIIEOBATENBCKUX YMEHUH.

CamocrosrenbHas paboTa 00y4YarOIIMXCsl OCYLIECTBISETCS Ha MPOTSHKEHUU U3y4eHMs Bcel
JTUCIUATUTMHBL B COOTBETCTBUHU C YTBEP)KICHHOH B Y4€OHOM IUTaHE TPYAOEMKOCTBIO (Ui OYHOM
¢dopmbl 00ydeHus: 36 4acoB) M COCTOUT U3:

® paboOTHI CTYJICHTOB C JICKIIMOHHBIMU MaTe€pHajJaMH, MOMCKA U aHAJIN3a JIUTEPATYPHBIX JTaHHBIX
M 3JICKTPOHHBIX MICTOYHUKOB HH(OPMAIHH TI0 33JJAaHHOH TeMe,

e odopmieHHs 1a00paTOPHBIX PadoT;

® BBITIOJTHEHUS 3aJJaHHI I caMocTosTeNbHOM paboTel B DUOC COT'Y;

® U3y4eHHs TEOPETHUYECKOro MaTepHaa JUIsl MOJATOTOBKH K MPAKTUYECKUM U JIAOOPaTOPHBIM
3aHATHSM;

® pEIICHUS PACUETHBIX 3a/1a4;

® BBINOJIHEHUS XUMHUECKUX YIPAKHEHUN MO TEME 3aHATHS,

paboThI ¢ TECTAaMH U BOTIPOCAMHU IS CAMOIIPOBEPKH;
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® [IOJIFOTOBKH K PYOEKHBIM aTTECTALUSAM U SK3aMEHY.

Tembl 1 popMBI BHEAYIUTOPHON CAaMOCTOSTENILHOM paboThI, €€ TPYLOEMKOCTh COJepKATCS B
pasnene 5, Tabu. 5.1.

CamocrosTenbHas paboTa CTyIEHTOB JOJDKHA COOTBETCTBOBATH 00Jiee rTyOOKOMY YCBOCHHUIO
U3y4yaeMoro Kypca, (GOpMHpPOBATh HABBIKM MCCIIEOBATENIbCKOM pabOThl M OPUEHTUPOBATbH
CTYACHTOB HAa YMCHHC IIPUMCHATH TCOPCTUUICCKHUC 3HAHUS HA ITPAKTUKC.

CamocrodrenbHas padoTa JODKHA HOCUTh CUCTEMaTHUECKUI XapakTep, ObITh MHTEPECHON U
NPUBJICKATEILHON IS CTY/ICHTA.

Pe3ynpTaThl caMoOCTOATENBHON PabOTHl KOHTPOJIUPYIOTCS IIPENOaBaTeNIeM M YUUThIBAIOTCS
IIpU aTTECTallUM CTyAeHTa (3k3aMeH). IIpum 3TOM NpOBOJATCS: TECTUPOBAHUE, SKCIPECC-ONPOC Ha
NPAaKTUYECKUX 3aHATHSX, 3aCiIylIMBaHUE JOKJIAJI0B, MPOBEPKAa MUCbMEHHBIX paboT u T.4. [nd
MNOATOTOBKHU K 3aHATHAM CTYACHTBI IIOJIb3YIOTCA y‘-I€6HI/IKaMI/I n y‘IGGHBIMI/I HOCOGI/ISIMI/I,
yKa3aHHBIMH B CIHUCKE DPEKOMEHJIOBAHHOM JIUTEpaTypbl, a TakKe HHTEPHET-UCTOYHHMKaMU. Bce
METOAMYECKHE MaTepHalbl TMPEACTABICHBl B CHUCTEME AucTaHIMOHHOTO oOyuenuss COI'Y Ha
mwiatdopme Moodle (http://dist-edu.nosu; http://Ims.nosu.ru).

HpI/IMepbl 3aJaHUH IJI CAMOCTOSTENbHOM paﬁoTbl CTYACHTOB
Pemenue 3aga4 mo reme «OCHOBHBIE 3aKOHBI XUMHI

1. BBIYHCIUTH MACCOBYIO JIOJIIO KaXKIOTO U3 JIeMEHTOB B ruapokcu e xemneza(ll).

2. OmpepenuTh mpocTeinryio ¢opMyny coeauHeHus, coaepxkamero 1,25 % Bomopona, 38,75 %
dochopa u 60, 0 % xucnopona.

3. Kaxkoii o6bem okcuna cepsl (1V), m3smepennsiii npu Temneparype 27°C u masnenun 98,5 lla,
obpazyercs ripu cxuranuu 20 r cepbi?

4. BpIUHCIUTHL Maccy BaHaJusl, KOTOPBIM MOJTY4YarOT MPH BOCCTAHOBJICHUHU €ro U3 KOHIEHTpaTa
maccoit 400 r ¢ maccoBoit noneit B Hem okcuaa Banaausi(V) 85 %.

5. Bbrumcnute Maccy BOJOpOJia, HaxXOAALIErocs B CTaJbHOM OamioHe oO0beMoM 28 1 mpH
temneparype 0°C u gapnennu 5000 kIla.

6. Beruucnuts 00beM 1 kr yriaekucnoro rasa npu temneparype -9°C u nasnenuu 170 xIla.

7. Tlpm neiicTBUM M30BITKA COISIHONW KUCIIOTHI Ha KapOOHAT KaJIbLIMA Maccoil 25 T MOIy4nIIu OKCUJ

yriepoza (V) maccoit 10 r. Onpeaenuts BbIXOJ MPOTYKTA.

OmnpenenuTh MacCcoBYIO 10J1t0 BoabI B kKpuctayutoruapare CuSOs-SH20.

9. T'a3oBas cMech COAEPKUT S5 11 a30Ta U 7 J1 aproHa. BeIYMCIUTh Maccy CMeCH Ta30B U €€ CPEIHION
MOJISIPHYIO Maccy.

10. Macca 11,2 1 rasza cocraBiser 15,5 r. BblunciauTe mIOTHOCTH 3TOrO ra3a MO BOJOPOAY H
BO3/IyXY.

11. Ckonbko Monekyn conepxkutcs B 10 r kucinopoaa u B 1 11 atoro raza?

12. BBIYHCITUTE YHCII0 aTOMOB BOJIOPOIa M KUCIIOpoaa, coaepxkamiuxces B 100 r BobI.

13. BeIuMCIUTh MacCOBbIE JJOJIH BCEX JIEMEHTOB B THPOKAapOOHATE KaJIbIIHSL.

©o

Pemenne 3aga4 no treme «Cnoco0bl BbIPAKeHUS] KOHIEHTPALIMHM PacTBOPOB»

1. Bemuucnute Maccy kpuctamuorugpata NaxSOs-10H20 wu  Boapl, HeoOXoaumble —JUIs
npurotoBieHus 40 r pacTBopa coim ¢ MaccoBoit mosreid Na;SO4 12 %.

2. B 1 n pactBopa conepxurcs 10,6 r kapboHata HaTpusi. Paccuntarh MOJSIPHYIO KOHLEHTPALMIO U
MOJISIPHYO KOHIICHTPAIIUIO SKBUBAJICHTA PAaCTBOPA.
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No ok

10.

11.

12.

10.

11.

12.

g npurortoBineHus pactBopa B3suid 5,6 T rugpokcuna kamus v 500 r Boabl. Berumcinuth
MacCOBYIO JIOJIIO THJIPOKCHJAa Kalus B PaCTBOPE U MOJISIPHYIO KOHLIEHTPALUIO PAcTBOpPA, €CIU
IUIOTHOCTH pacTBopa 1,12 r/m.
Breruncnuth Maccy cynbdara 1uHka, cogepskamierocs B 150 mi 0,05 M pactBopa.
Brraucnute Maccy runpokcua 6apusi, conepxkamerocs B 80 miu 0,2 H. pacTBopa.
Kakyto maccy docdara kamaus v BoJsl HaAo B3Th 1uist mpurotosiienus 200 r 8 % pactsopa?
B Bozne maccoit 50 r pactBopmiu 3 1 kene3noro kynopoca FeSO4-5H20. Onpenenuts MacCoBYIO
noutro cyibdara xenesa (1) B momyuennom pactope.
B Bone o6pemom 250 Mi1 pacTBOPUIIM THIPOKCHA HATPUsSl Maccoi 4,5 r. Berunciante MaccoByio
nono NaOH.B pacTBope v MOJIIpHYIO KOHILIEHTPALIMIO MMOJTYYEHHOT0 pacTBopa. [110THOCTH BOBI
1 r/mn, mnotHOCTH pactBopa 1,04 /M.
B Boae maccoii 150 r pactBopuiin 112 M ammuaka. OnpenenuTb MacCOBYIO 100 aMMHUAKa B
[IOJIyUEHHOM pacTBOpE.
B Bone o6pemom 100 M1 pacTBOPHIIM XJIOPHI aTFOMUHHS Maccoi 2,5 r. BeUncInTh MaccoByrO
JIOJIF0 COJIN.B PAacTBOPE U MOJISIPHYIO KOHIIEHTPALMIO SKBUBAJIECHTA IIOJIyYEHHOI'O pPAacTBOpA.
[TnotHOCTh BOABI 1 T/MIT, IIOTHOCTH pacTBOpa 1,05 /Mt
B 250 mu pactBopa conepxutcs 9,8 r cepHON KUCIOTHI. PaccunTarh MOJIIPHYIO KOHIICHTPALIUIO,
MOJIIPHYIO KOHIEHTPAlLMI0 SKBHUBAJIEHTa PAacTBOpa M MAaCCOBYIO JOJIO CEPHOM KHCIOTHI B
pactBope. [ImotHOCTH pacTBopa 1,15 r/mi.
B Boze o6bemom 200 mi pacTBopwiIH 5, 6 T nuruapara xjiopuaa 6apus. BelauciuTe MaccoByro
JIOJII0 XJlopuza Oapus B pacTBOpE M MOJIIPHYIO KOHIIEHTpAIMIO PAacTBOpa Xjopujaa Oapus.
[TnotHOoCTh pacTBOpa 1, 08 1/MII.

XHMHYecKoe yIpaKkHeHue

Hanmcares Bce BO3MOXKHBIE YpaBHEHHs peakiuil (HO HE MEHee TPEX), ¢ IMOMOIIbI0 KOTOPBIX
MOYKHO IMTOJTYYHUTh HOJUJT KA.
Hanmcare BO3MOXXHBIE YpaBHEHHS pPEaKIUH MEXIy CIEAYIOIMIMMH BEUIECTBAMU: XJIOPHU]
KaJbLUs, HUTPAT cepedpa, CynbdaT Mean, THIPOKCH Kaisl, MOAN]] KaJIHs.
Hanmcares Bce BO3MOXKHBIE YpaBHEHHs peakiuii (HO HE MEHee TPEX), ¢ IMOMOIIbI0 KOTOPBIX
MOYKHO TIOJYYHUTh XJIOPHJ MarHusl.
Hanmcats BO3MOKHBIE YpaBHEHUS PEaKIUi MEXKy CIEIYIOIIMMH BEIIECTBAME: XJIOPH]I JKele3a
(1), HuTpat cepedpa, TUAPOKCH JTUTHSI, CEpHAst KUCIOTa, OPOMUJT KaJIHs.
CocTaBUTh YpaBHEHHUS pEaKIUii, ¢ TIOMOIIbI0 KOTOPBIX MOXHO OCYIIECTBUTH CIIEIYIOIINE
HpEBpAILCHUS:

P — P20s — H3POs — Ca3(POs)2 — Ca (H2PO4)2

CocTaBuTh ypaBHEHMS PEaKLIMH, C IOMOMIbIO KOTOPBIX MOYKHO OCYHIECTBUTH CIIEAYIOLIUE
MIPEBpALICHMUS:

Ca — CaO — Ca(OH), — Ca(NOs3), — CaCOz — Ca(HCOz)2 — CO2
Hamucate BO3MOXHBIE YpaBHEHMsI peakUUi MEXAYy CISAYIOUMMHU BELIECTBAMHU: XJIOPH]
IIOMUHUS, HUTpAT cepedpa, KapOOHAT HAaTpHUs, CepHast KUCIO0Ta, OpOMU] Kalusl.

Hamucate Bce BO3MOXHBIE ypaBHEHHsI peakiuil (HO HE MEHee TpeX), C IMOMOIIbI0 KOTOPBIX
MOYKHO TOJIYYUTh CyIb(aT alTtOMUHUS.

CocTaBuTh ypaBHEHHS PpEaKlMi, ¢ MOMOIIbIO KOTOPBIX MOYKHO OCYHIECTBUTH CIEAYIOLINE
IIPEBPALICHUS:

Fe — FeCls — Fe(OH); — Fe:03 — Fe — FeCl, — FeS

Hanucares Bce BO3MOXKHBIE ypaBHEHMs peakiuil (HO HE MEHee TPeX), ¢ MOMOUIbI0 KOTOPBIX
MOYHO MONy4uTh Xstopun sxenesa (111).

Hanucare BO3MOXXKHbBIE ypaBHEHHS PEeaKLUN MEXIy CIEIYIOUMMH BEIleCTBaMU: XJIOpua Oapus,
Hutpat cBuHua (1), cynedar HaTpus, THIAPOKCHU]T KaTHsl, HOAU]T KaJIHsl.

CocTaBuTh ypaBHEHHMS PEaKLIMH, C IOMOIIbIO KOTOPBIX MOYKHO OCYHIECTBUTH CIEAYIOLINE
MIpEeBpaLCHHUS:
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Cu — CuSOs — Cu(OH)? —» CuO0O — CuClz — Cu
DJIeKTpOHHbIe GOpMYJIbI AaTOMOB

1. CocraBuTh OJJNEKTpOHHBIE (OPMYNIBI aTOMOB Cepbl, Ie3usi W KobambTa. IM300pa3uth
pacpeienieHIe AIEKTPOHOB 10 OPOUTAIISIM.

2. CocTaBUTh 3JEKTPOHHBIE (OPMYNIBI aTOMOB yriepoga, Opoma u Mmenu. M300pa3uTh
pacpeienieHIe AIEKTPOHOB 10 OPOUTAIISIM.

3. CocTaBUTb 3JEKTPOHHBIE (OPMYIBI aTOMOB MarHusi, MbIlIbsika U MonubaeHa. M300pa3uTh
pacpesienieHue AICKTPOHOB 10 OPOUTAIISIM.

4. CocTaBUTb OJIEKTPOHHbIE (OPMYJIBI AaTOMOB CTPOHIMS, XJopa W TUTaHa. M300pa3uth
pacpesienieHle IEKTPOHOB 10 OPOUTAIISIM.

5. CocTaBUTh OJJIEKTPOHHBIE (OPMYNIBI aTOMOB pyOHMIusi, CypbMbl u aproHa. IM3o0pa3uthb
pacpesienieHue AIEKTPOHOB MO0 OPOUTAIISIM.

XuMuueckoe YHpasKHeHHE 110 TeMe «KoMmiekcHbIe COCAUHECHUSA»

1. (NH4)2 [Pt(OH)2Cl4] , [Cr(NHa3)2(H20)2 Brz2] Br, Kz[HgCls] , [Co(NH3)3(H20)2(CN)]Br,
Ba[Cr(NH3)2(SCN)s]2 , [Cu(NH3)2(H20)2] Br2, Ca[ZrFe], [Co(NHz3)sBr]SO4

Ha3BaTh KOMIUIEKCHBIE COEOMHEHHMs, YKa3aThb KOMILUIEKCOOOpa3oBaTellb M JIMTAH[IbI,
KOOPAMHAIIMOHHOE YUCIIO H 3apsi/i KOMIUIEKCO0Opa3oBaTelis, BHEIIHIOW U BHYTPEHHIOO chephl. Kak
MPOTEKaeT MPOLEeCcC IUCCOIMAIMU ATHX KOMIUICKCHBIX CoOeluMHeHuil B pactBope? Hamucathb
BBIpQXXCHHE JUII KOHCTAHTHI HECTOMKOCTH KOMIUICKCHBIX HOHOB JIaHHBIX KOMILUIEKCHBIX
COE€IMHEHUI.
2. CocrtaButh popMyIbl creayronmx coenuuenuii: rexcadgroposanaaar (l11) ammonus, Gpomun
opomoruapokcorerpaammuaxpoma (1),  terparumpokcoaypar  (lll)  xanms,  HHUTpaT
nuxsoporerpaammunaxpoma (I11), rekcanurpoponar (l11) matpus, nenraxnopoaksapyrenat (I11)
HaTpus, OpomMu HUTpoXJaopoopomoTpuammuHILiatuusl (1V), ruapokcun rekcaammvuaaukens (11).

Pemenue 3aga4 no reme «IlIporexkanue XUMHYECKHX PeaKLUi B PaCTBOPax»

1. Berumcnuth Maccy ocajka, KOTopelid 00pasyercs npu cmentennn 50 mi 0,1 M pactBopa HUTpara
ceunua (1) n 30 M 15% pacTtBopa cepHOI KHCIOTHI INIOTHOCTHIO 1,12 /M.

2. Kakoit o6bem 0,2 M pacTBOpa rHAPOKCH/IA KAIUs HEOOXOINM TSl OCKICHUS BCEX HOHOB ME/IH,
coaepskaruxcs B 75 mi 0,15 H. pactBopa Hutpata menu (11)?

3. Kakoit o6bem rasa Beyienurcss npu ciamBanum 60 M 15% pactBopa kapboHata Kanust
(mnotHOCTH pactBopa 1,1 r/mi) u 45 mi 0,2 H. pacTBOpa CEpHOM KUCIOTHI?

4. Kaxoii 06beM 15 % pacTBopa cepHOI KUCIOTHI (TIOTHOCTH pacTBopa 1,12 r/mi1) HeoOX0quM JIJIst
ocaxkJIeHUs1 HIOHOB Oapusi, conepxanuxcs B 50 M 0,25 H. pacTBopa xsiopuaa 6apus?

5. Berumcnuth Maccy ocajka, moiydeHHoro npu cimBanum 120 mi 0,1 H. pactBopa cyibdara
xene3za (111) u 60 mu 0,05 M pactBopa GpochopHON KUCTOTHI.

6. Kakyio peakumuio WMeeT pacTBOp, MOJMYYeHHBIH mpu ciuBanuu 50 mia 15 % pactBopa
rupokcuaa kamus (wiotHocts 1,15 r/mm) mw 50 mmn 0,5 M pactBopa a30THOM KHCIOTHI
(mmotHOCTH 1.1 r/mit). Beruncnuth Maccy oO6pa3zoBaBLIEHCs COMH.

7. Bprumcnute Maccy ¢ocdara kanbips, noixydeHHoro npu cauBanum 100 mu 5 % pactBopa
xyopuja Kaibius (miotHocts 1,05 r/mi) u 75 mu 0,1 H. pactBopa GochopHOIt KUCTOTHI.

8. BBIYHCINTH MACCOBYIO JIOJIFO COJH, TOMydeHHOM mpu ciuBanuu 60 mu 0,1 H. pacTBOpa cepHOM
KUCTOTHI (MoTHOCTH 1,15 v/mit) u 80 Mt 0,05 M pactBopa ruapokcuaa HaTpus (MIoTHOCTH 1,05
r/MI).
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10.

11.

12.

Kakoit oobem 20 % pactBopa cepHOH KHCIOTHI (IUIOTHOCTH 1,25 r/Mi1) HeoOXoaum Juis
ocaxxnenus Bcex noHoB ceuHIa (1), comepxaruxcst 8 170 M 0,15 H. pacTBOopa HUTpaTa CBUHIIA
(m?

Boeruncouts Maccy 10 % pactBopa ammuaka, HEOOXOJUMOTO MAJisi OCaXJEHUS BCEX HOHOB
amoMuHus, conepxkamuxces B 50 mi 0,2 H. pacTBopa cynbdara amOMUHHS.

Kakoii obvem 15 % pactBopa comstHOW KHUCHOTHI (IJIOTHOCTH 1,1 r/mMi) HeoOxomum Juis
HerTpanmuzanuu 80 mi 0,25 H. pacTBOpa ruapokcuaa dapus?

Brraucnuts Macey cynbduaa MUHKa, MOIy4eHHOro npu cauBanuu 80 mi 7 % pacTBopa xJjiopuja
ruHKa (ToTHOCTh 1,05 /M) 1 75 M 0,1 H. pacTBOpa cynb(huaa HATPUSL.

XuMuveckoe ynpakHeHue 1o reMe «Peakuum HOHHOT0 00MeHay

CocTaBUTh BCE BO3MOXHBIC YPaBHEHHUS PEAKLUMN B MOJICKYJISPHOM M MOHHOW (opmMe MEXKIy
CJICYIOIIMMH BEIISCTBAMHU: HHUTpPAT aMMOHUs, THAPOKcHA Kamus, cyiabdar menu (ll), cepnas
KHCJIOTA.

CocTaBuTh BCE BO3MOXKHBIC YpaBHEHHUS peakUUi B MOJEKYISIPHOW M HMOHHON (opMe MEexIy
CJIEAYIONIMMHU BEIIECTBaMU: KapOOHAT HATPHs, a30THAsI KUCIOTA, XJIOPH] KalIbLUs, THIPOKCHU]L
Oapws.

CocTaBuTh BCE BO3MOXHBIE YPaBHEHUS PEAKIUH B MOJICKYJISIPHOM M MOHHOW (opMe MEKIy
CIEYIOIIMMU BEIIECTBAMM: XJIOPUJ aTIOMUHUS, HUTpAT cepedpa, KapOoHAT HaTpus, CepHas
KHCJIOTa, OpOMHUJT KaJTusl.

CocTaBuTh BCE BO3MOXKHBIC YpaBHEHHUS pEakUUid B MOJEKYISIPHOW M HOHHOW dopmMe Mexay
CIICAYIONIMMH BEIIECTBAMHU: HHUTpAT AaTIOMHHHSA, THIPOKCHA HaTpus, ¢ochopHas KUCIOTa,
XJIOPU]T KaJIbIHSI.

Xumuyeckoe ynpasxkHenue mno teme «I'maposaus cosei»

CocTaBUTh ypaBHEHMs peakUuil T'MIpoJiM3a B MOHHOW U MOJIEKYJISIPHOM (hopMme CleqyIoUIuxX
coneit: xymopuy kobanbta (Il), cunukar xanus, HUTpar autusd. Ykasatb pH cpensl B BOJHBIX
pacTBOpax 3THX COJIEH.

CocTaBuTh ypaBHEHHUs peaklUMi THIPOJIM3a B MOHHOM M MOJEKYJISIpHOM (opme cleayrommnx
coJieil: nonua aMMoHus, pocdar kanus, xaopua 6apus. Ykazats pH cpenbl B BOAHBIX pacTBOpax
3THX COJIEH.

CocTaBUTh ypaBHEHMs peakUUil TMApOJiM3a B MOHHOW M MOJIEKYJISIPHOM (hopMe ClIeqyIoUIMX
coJjieil: cynb(PUT Kaius, alleTaT aMMOHUS, HUTpAT IIMHKA, Hoauj Kanmus. Ykaszatb pH cpensl B
BOJIHBIX pacCTBOpax 3TUX COJIEH.

Onpezle.ne}me CTCNICHU OKHUCJICHHUHA 3JICMCHTOB

Fe3(PO4)2, KCIOs3, NazB4O7 , Pb(NO2)2, Ka2Cr207.
NH4Cl, NaMnO7, Ca(NO3), , FePOs4, Biz(SO4)s3.
(NH4)2CO3, H202, CaH2, NaS$:03, K>CrOs.
HCIOs, NalOs, NasSiOsz, AI(NO3)3, Mg2P.07.
KIOs, Mn;0O7, NaxS203, Cr(NOz)s;, KiP207.

Monoop xko3ppuunentoB B OBP meTonom moaypeakuuii
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1. Cl2 + Br, + KOH — KCI + KBrOz + H0

KMnOs + NO + H:SOs — MnSOs4 + NO2 + KSO4 + H20
2. Cr03 + NaNOs + KOH — KoCrOs + NaNO: + H2O

KMnOs + H2S + H:SO4 — MnSOs + S + KiSOs + H0.
3. S + KOH — K803 + KS + H0

K2Cro07 + FeSOs + H2SOs — Cra(SOs4)s + Fez(S0s)s + KSOs + H20

4, Ca + HNO3 — Ca(NO3)2 + N2O + H20
KMnOs + Nal + KOH — I + KoMnOs + NaOH
5. Mg + HNO3: — Mg(NO3), + NHsOH + H20

KMnOs + KNO2+ KOH — KNOs + KoMnOs + H20

Kputepuu ¢popmMupoBaHusi OlleHOK NMPH NPeACTABIEHHU KOHCIIEKTOB
WJIM J1A00pPaTOPHBIX padoT

1. KOHCIIEKT COOTBETCTBYET MPEIOKCHHON TeMe, MMEET BCTYIUICHHE, OCHOBHYIO YacTh M
3aKJIIOYCHHUE; B JIAOopaTOpHOU padoTe MpeICTaBICHBI 1Ie)Ib PabOTHI, €€ XOJ C OMHCAHHUEM
AKCIIEPUMEHTAJIbHOU padoThl, ClIeNaHbl BBIBOBI IO padboTe — 2 0.

2. Tema packpbiTa IMOJHOCTBIO, CTYIEHT IMPOJCMOHCTPHUPOBAI CIIOCOOHOCTh aHAIM3UPOBAThH
pa3Hble  TPEJCTABICHHBIC  PE3YNbTAaThl  TEOPETHYCCKMX H  IKCIECPHUMEHTAThHBIX
UCCIICIOBAHMI, MTPABUIBHO BBIMOJIHEHBI BCE PAcyeThl M TPUBEACHBI YPABHEHUS PEaKIIMH,
JlaHa MOJTHASI XapaKTePUCTHKA TOTyYCHHBIX XUMUYISCKUX COeTUHEHUH — 2 0.

MaxkcuMalibHOE KOJIHYECTBO 0amioB — 4.

8. OueHoYHbIe CPeACTBA VISl TEKYLEro KOHTPOJISl yCIIeBaeMOCTH, IIPOMesKY TOYHOI
aTTecTally 10 UTOraM OCBOCHMS JMCHUIIIHHbI

Tekymuii KOHTPOJb 3HAHMM MPOBOAUTCA TMYTEM OLEHKM BBINOJHEHUS 3aJaHUil K
MPAKTUYECKUM U TaOOPAaTOPHBIM 3aHSATHUSM, & TAK)KE YCTHBIX OTBETOB, PEIICHHUS 3a/1a4, BHITTOIHEHUS
XUMHUUYECKHX YIPaXKHEHUH, IPOBEPKHU 0(popmIIeHus J1abopaTOPHBIX padoT.

8.1. Meronuka ¢popMupoBaHusi pe3yibTHPYIOIIEH Ol eHKH

MuHuMabHOE KOJMYECTBO OaljIoB, KOTOPOE CTYACHT MOXET HaOpaTh B XOJi€ M3YUYECHHS
Kypca JJs IOTy4eHus 3K3aMeHa, — 56; makcuManbHoe — 100. basiel ckiaapBaroTCs U3 CIeIyIOMuX
MOKa3aTesel: 3a perysipHble BHICTYIUIEHUS U paboTy Ha JIaDOpaTOPHBIX U MPAKTUYECKUX 3aHATHSIX,
pelleHre 3a/1a4 ¥ BBITOJHEHUE CaMOCTOSTENbHOM paboThl — 10 25 OaiioB 3a Kaxablil pyOex; 3a
TECTUpPOBaHUE — N0 25 Oa/UIOB HAa KaXI0M pyOe)HOH KOHTpOJIbHOM, 10 50 Oa/ioB Ha yCTHOM
OTBETE.

BAJIVIBHASA CTPYKTYPA OHEHKHA

Mumn. Makec.

dopmMa KOHTpOJIst KO.JI-BO KO.I-BO

0aJ110B 0aJU10B
Texyuian oyenka CTyJcHTa B TeUeHHE |-8 HENETN COCTOUT U3: 0 25
o Pabomwt na nexyusx 0 4
e  Boinonnenus 3a0anuii na 1a60pamopHbLIX 3aHAMUAX 0 7
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e Bwinoanenusa oomawinux 3a0anuii 0
o CamocmoamenvHvix padom 0
1-a pybescnan ammecmayusn 0 25
Texyuwian oyenka cryfeHTa B TeueHue 9-17 Henenu cocTouT U3: 0 25
e Pabombl na nekyuax 0 4
® Boinonnenus 3a0anuii Ha 1a00OpaAmMoOPHLIX 3AHAMUAX 0 7
® Boinoanenus 00MamHux 3a0aHuil 0 8
o CamocmosamenvHblx padbom 0 6
2-a pybexicnasa ammecmauus 0 o5
Hmozo 0 100
IHacmoprt
(dhoH1a OIIEHOYHBIX CPEACTB MO AUCIUILIINHE
«XHMHD»
Ne | Konrtposaupyembie TeMbl (pa3aeJibl) Kon HaumeHoBanme
AACHUTLINHBI KOHTPOJINPYeMOii OIIEHOYHOT0
KOMIIeTEeHIIHHI cpeacTBa
1. Tewma 1. OIIK-1, I1K-8 Co6, K, YO, P3, BY,
OcHOBHBIE 3aKOHBI U TOHSITUS TK, 5
XUMHH
2. Tewma 2. OIIK-1, I1K-8 Co, K, YO, P3, BY,
9KBHBAJIEHT BellleCTBA TK, D
3. Tema 3. OIlIK-1, I1K-8 Co6, K, YO, P3, BY,
Crtpoenue atoma TK, O
4, Tewma 4. OIlIK-1, I1K-8 Co6, K, YO, P3, BY,
KBaHTOBBIC 4K C/Ia M 2JICKTPOHHbIE TK, D
CTPYKTYPHI ATOMOB
5. Tema 5. OIlIK-1, I1K-8 C6, K, YO, P3, BY,
Iepuoguveckui 3aKO0H " TK, D
3JIeKTPOHHAS CTPYKTYpa aTOMOB
0. Tewma 6. OIIK-1, I1IK-8 Co6, K, YO, P3, BY,
XuMHYecKass CBSA3b M CTpPOeHHE TK, D
MOJIEKYJT
7. Tema 7. OIIK-1, I1IK-8 Co6, K, YO, P3, BY,
KoMiuiekcHble coeTnHeHusI TK, 5
8. Tema 8. OIlIK-1, I1K-8 C6, K, YO, P3, BY,
OcCHOBBI XUMHUYECKOT TK, D
TEePMOJAMHAMHUKH
0. Tema 9. OIlIK-1, I1K-8 C6, K, YO, P3, BY,
CKopocTh XUMHYECKOH peaKkiun TK, D
10. | Tema 10. OIlIK-1, I1K-8 C6, K, YO, P3, BY,
XHMHYeCKOe PABHOBECHE H €ro TK, D
cMeleHue
11. | Tema 11. OIlIK-1, I1K-8 C6, K, YO, P3, BY,
O0mas xapakTepucTuKa u TK, D
CBOICTBA PacTBOPOB
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12. | Tema 12. OIlK-1, I1K-8 C6, K, YO, P3, BY,
PacTBOpBI 2J1EKTPOJINTOB TK, O

13. | Tema 13. OIIK-1, I1K-8 Co6, K, YO, P3, BY,
IIpou3Benenne pacTBOPUMOCTH. TK, D
JAuncconmanus Boasl. pH pacrBopa.

14. | Tema 14. OIIK-1, I1K-8 Co6, K, YO, P3, BY,
DJIeKTPOIHbIE MOTEHIHAJIBI. TK, D
I'aJbBaHMYeCKHMH 3JIEMEHT.

15. | Tema 15. OIIK-1, I1K-8 Co6, K, YO, P3, BY,
OKHCINTEIbHO- TK, D
BOCCTAHOBHMTEJIbHbIE PEAKIIHH.

16. | Tema 16. OIIK-1, I1K-8 Co6, K, YO, P3, BY,
OO1asi xXapakTepucTHKa S-, p- u d- TK, D
3JIEMEHTOB

®opMa OLIEHOYHOI0 cpeAcTBa: INpoBepka KoHcnekToB K, ycTHeIi onpoc YO,
cobecenosanue CO; pemenue 3anau P3, BeinonHeHue ynpaxHenuit BY, rectupoBanune
komnetorepHoe TK; sk3amen O.

8.2. TunoBble 3aJaHUSA OLIEHOYHBIX CPEIACTB

8.2.1. JlaGopaTopHbIe M NPAKTHYECKUE 3AHATHUS
Kpurepun ¢popmupoBanus olieHOK

JlaboparopHble U NMpPaKTUYECKHE 3aHSATHS MPU3BAHBI HAYYUTH CTYJIEHTA CAMOCTOSITEIBHO
paboTaTh ¢ yueOHBIMU TEKCTAMU, HHTEPHET-PECYPCaMH, aHAIU3UPOBATh MaTEPHAJl, CAMOCTOSATEIBHO
JIeJ1aTh BbIBOJIBI.

[lenpto 1a0OpaTOPHBIX M MPAKTHUECKUX 3aHATUH Ul CTYIEHTOB, MPUCTYMHAOIUX K
U3YYEHHUIO Kypca, SBISETCS:

1) 3HaKOMCTBO ¢ 0a30BBIMHU TMOHATHIMH Kypca;

2) TmpuOOpeTeHHE HAaBBIKOB aHANIW3a IOJIYYCHHOW Ha JIEKIUSX M CaMOCTOSTEIBLHO

HailiieHHo! nHpopMaruy;
3) BBIpabOTKAa yMEHHS CAaMOCTOSTEIbHO W KPUTHYECKH TOIXOJUTh K H3y4aeMOMY
MaTepuaiy;

4) (dopMHPOBaHHE HABBIKOB YCTHOTO BBICTYIUICHHS U YUaCTHUs B TUCKYCCHSX;

5) ¢opmupoBaHHE HABBIKOB PELICHHS 3a/1a4 M BBHITIOJIHCHUS! YIIPAXKHCHUIA;

6) ¢dopMupoBaHHE HaBBIKOB pabOTHI C XUMUYECKOW TIOCY/ION U PEaKTHBAMM;

7) dopmupoBaHUE HABBIKOB PAOOTHI ¢ HU3UKO-XMMHUUECKUMH TPHOOPAMH U YCTAHOBKAMH;

8) dopmupoBaHHe HaBBIKOB OOpPaOOTKH PE3yJbTATOB JKCIEPUMEHTA W (HOpMYITHPOBAHHMS

IIPAKTUYECKHUX BBIBOJOB.

8.2.2. TunoBble 3aaHus A5 JTA00PATOPHBIX M MPAKTHYECKHUX 3aHATHI

TEMA Nel: Th u npaBuiia pa6oTsl B XMMHYecKOl JjabopaTopuu.
IMocyna, o6opynoBaHue, peakTHUBbI
(;mrabopaTopHO-TIPaKTUYECKOE 3aHATHE, 2 yaca)

Iean 3ansaTHA:
O3HaKOMUTHCA € TTPaBUIIAMHU TEXHUKUA 0€30MaCHOCTH U pa0OThI B XUMUUYECKOHN J1abopaTopuu.
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O3HaKOMHTBCS C XMMHUYECKOW MOCYNOH, mpuOopamMu W PEaKTUBAMH, MCIOJIb3YEMbIMH B
1a00paTOPHOM MTPAKTUKYME.

HJ’I?I HU3YUYCHUA TUCHUIIINHBI HCO6XO,Z[I/IMO OIIpCACIINTD HCXOI[HBIﬁ YPOBCHDb TCOPCTHUYCCKHX

3HAHUM CTYACHTOB U MX MPAKTUYECKUE HABBIKK — YMEHHUE PEIIaTh 3a/1a4d U COCTABIISITh YPABHEHUS
peakuuid. [Ipumep 3ananus:

1.

Brruucnure maccy coiu, MOJydeHHOM MpHU CIMBaHUU pacTBopa, conepxaiero 1 r KOH, ¢
pacTBOpoM, coaepxamiuM 1 r a3oTtHoM kucnoTel. Kakas cpena Oyner B pacTBOpe mocie
peakuuu?

Ocy1iecTBUTE NpEBpaILCHUs:

N2 — NH3z — (NH4)2SOs — NH4Cl — NHz — NHsNO3z; — N0

Hanummre BO3MOXKHbBIE YPABHEHHS PEAKIIUN MEXKAY CICAYIOIUMHU
BELIECTBAMHU: XJIOPU aTIOMUHUS, HUTPAT cepedpa, THAPOKCU HATPHS, CepHast
KHCJIO0Ta, OpOMHU] KIS,

Hcnone3yst MeTOJ 3JIEKTPOHHOrO OanaHca, noadeputre KodQ(UIHUEHTH B OKUCIUTEIBHO-
BOCCTAHOBUTEJILHOMN pPEaKIUU:

KMnOs + H2S + HSOs — MnSOs + S + K2SOs + H20

TEMA Ne 2: OcHOBHBIE KJIAaCChI XHMHYECKHX COeTHHEHMIT:
OKCH/IbI, KHCJIOThI, 0CHOBAHUSI, COJIH
(;1aboparopHOE 3aHATHE, 2 Yaca)

Iean 3ansaTHA:

PaccmotpeTs Kiaccuukamnmio, CrocoObl MOMYYCHHUS W XUMHUYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPTaHMYECKUX COCAMHEHMN. BhIMOmHUTH 1abopatopHyro paboTy U opOpMUTH ee
B TETPAU JIJIs JIAOOPATOPHO-TIPAKTHIECCKHUX PAOOT.

JIa6. padora Nel. OcHOBHBIE KJIaCChl XUMUYECKUX COCTMHEHUM: OKCUIbI, KHUCIIOTHI,
OCHOBAHHS, COJIH.

Bonpocsl 1151 00cyKa1eHuUs:

CoBpeMeHHasi HOMEHKJIaTypa HEOPTraHUYECKUX COCTMHECHUI.

Oxkcunsl: kinaccupukanys, noiydyeHue, pusndeckre U XUMHUECKHUe CBOICTBA.

Kucnotsr: knaccudukariys, noiydenue, GU3NIECKUe 1 XUMUYECKHUE CBONCTBA.
OcHoBanusl: K1accuuKaIms, morydeHue, Gu3ndeckue 1 XUMHUIECKHe CBOICTBA.

Comu: xknaccudukanus, GUandecKkue 1 XUMUYECKHe CBOWCTBa, 10 cmocoOoOB MmomydeHus
conei.

arONE

BbINOJIHUATH yHIPasKHEHHST:

Hanmcars Bce BO3MOKHBIE YPaBHEHHUS peakilnii (HO HE MEHEee TPeX), C MOMOIIbI0 KOTOPBIX
MOYKHO TIOJTYYHUTh UOJIH]T KA.

Hanucars BO3MOXHBIE YpPaBHEHHS PEAKIUH MEKAY CICAYIONIMMHU BEIIECTBAMH: XJIOPH/I
KaJIbIIMs, HUTPAT cepedpa, CyabhaT MEau, TUPOKCHT KaHsl, HOIH]T KaJIusl.

CocCTaBUTh ypaBHEHHUS PEaKIUil, C TIOMOIIBI0 KOTOPBIX MOYKHO OCYIIECTBUTH CIICIYIOIINE
TIPEBPAICHHS

Ca —» Ca0O — Ca(OH), — Ca(NO3) — CaCOs; — Ca(HCOs3)2 — CO2

P —» P,Os — H3POs — Ca3(POs)2 — Ca (H2POa):

Fe — FeClzs — Fe(OH); — Fe:0O3 — Fe — FeCl, — FeS

Cu — CuSO4 — Cu(OH), — CuO — CuCl; — Cu
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TEMA Ne 3: PactBopbl. Cnioco0bl BhIPaKeHUs KOHIEHTPAIUN PacTBOPOB
(;maboparopHoe 3aHsATHE, 2 Yaca)
ean 3ansaTHUA:
PaccmoTpeTs crocoObl BbIpaKeHUS! KOHIEHTPAIMKA PAaCTBOPOB, BBIOJIHHUTH JIAOOPATOPHYIO
paboty 1 opOopMHUTH €€ B TETPaJIH.
JIab. pabora Ne2. PactBopsl. [Ipurorosienue pacTBOpoB 3aJaHHON KOHIIEHTPALUH.

BOI[pOCLI AJIsd oﬁcyme}mﬂ:

MaccoBasi 107151 paCTBOPEHHOTO BEIIIECTBA B PaCTBOPE.

MossipHast KOHLEHTpaLUs.

MonsipHasi KOHLIIEHTPAIHsI SKBUBAJICHTA BEIIECTBA WJIM HOPMaJIbHAsi KOHIICHTPAIIHSL.
MossiibHasi KOHLIEHTpaLHUs.

ModnbHast 107151 pACTBOPEHHOTO BEIIECTBA U PACTBOPUTEIIS.

Tutp pactBOpa.

OObeMHas 707151 paCTBOPEHHOI'O BEIIECTBA B PACTBOPE.

Pemurs 3axauu:

Boeruncnute maccy kpuctamtorugpara NaxSO4-10H2O u  Boabl, HeoOXoIUMBbIE IS
npurortosieHus 40 T pactBopa cosu ¢ MaccoBoii noneit NaxSOs 12 %.

B 1 1 pactBopa comepxurcs 10,6 r kapOonata Hatpusa. Paccuutath MOISpHYIO
KOHIIEHTPAIUIO U MOJISIPHYIO KOHIICHTPAIIHNIO SKBUBAJICHTA PACTBOPA.

Jlns mpurotoBieHusi pacTBopa B3siu 5,6 T ruapokcuaa kamus u 500 r Boasl. Beruucnuth
MAacCCOBYIO JIOJIFO THJIPOKCHJA KaJHsl B PAaCTBOPE W MOJISIPHYIO KOHIIGHTPAIMIO PacTBOPA,
€CJIM TUIOTHOCTH pactBopa 1,12 r/mi.

Boruncnuth Maccy cynbgara nuHka, coaepxarierocs B 150 ma 0,05 M pactBopa.
Brrancnuts Maccy ruapokcuaa 6apusi, coaepxkamierocs B 80 mu 0,2 H. pacTBopa.

TEMA Ne 4: PacTBopblI 271eKTpoIuTOB. Peakniuun HOHHOro 00MeHa
(;1aboparopHoe 3aHsATHE, 2 Yaca)

Ieanb 3ansaTHA:
PaccmoTpeTh TEOpHUIO BIEKTPOIMTUYECKOM JAMCCOLMALMM PpEeaklMd HOHHOIOo OOMeHa,
COCTaBUThb YPaBHEHHUS peakUUid B MOHHOH U MOJEKYIIpHOM ¢opme, BBINOIHUTH
nabopaToOpHyI0 paboTy U OPOPMHUTH €€ B TETPAIH.
Jlabd. paGora Ne3. OnekTpoauTHueckas [JUCCOLMALUSA B PACTBOpPAxX AJIEKTPOJIUTOB.
Konnykromerpus. Peakuiny noHHoro oOMeHa.

Bonpocsl 1151 00cyKa1eHus:

ONEKTPOIUTH U HEITEKTPOIIMUTHI.

OCHOBBI TEOPUH DIEKTPOIUTHUECKOMN Iucconnanuu AppeHuyca.
MexaHn3M NpoLeccoB AUCCOLMALIMN MOJIEKYIT 2JIEKTPOJIMTOB.
Xumnueckas teopus pactsopos .M. Menneneesa.

HoH ruipokconusl.

Jucconumanus KuciaoT, OCHOBaHUM U COJIel B BOJHBIX PaCTBOpPAX.
CTeneHs TUCCOIHAIIiH.

CunbHbIe U cllabble 3JEKTPOIUTHI.

Peakuuu nonHoro oOMeHa.

BbINOTHUTE yNIPaKHEHUS:
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1.

CocTaBUTh BCe BO3MOXKHBIE YPAaBHEHHUS PEaKIUil B MOJICKYJIAPHOH U MOHHON (popMe MExKITY
CJICMYIOIIMMH BEIICCTBAMU: HUTPAT aMMOHHS, TUJIPOKCHU Kanus, cynbdat meau (11), cepras
KHCJIOTA.

CocTaBuTh BCe BO3MOXKHBIE YPAaBHEHUS peaklMil B MOJIEKYJIIPHON U MOHHOH hopme Mexy
CIICAYIOIIMMHU BeEUIeCTBaMHU: KapOOHAT HATpus, Aa30THAs KHUCJIOTA, XJIOPUJ KaibLus,
THJIpOKCU Oapusi.

CocTaBuTh BCe BO3MOXKHBIE YPaBHEHUS PEaKIMii B MOJICKYJIIPHON U MOHHOH (hopme Mexy
CJICAYIOLIMMHU BELECTBAMU: XJIOPUJ AIIOMUHUS, HUTpAT cepedpa, KapOOHAT HATpus, cepHas
KHCJIOTa, OpOMHU/I KaJusl.

Pemurs 3axauun:

Breruncnute mMaccy ocanka, KOTopblii oOpasyercs npu cmemenuu 50 mur 0,1 M pactBopa
autpata ceuHna (1) u 30 ma 15% pactBopa cepHO KUCIOTHI IIIOTHOCTRIO 1,12 /™M,

Kaxkoit o6bem 0,2 M pacTBopa THIPOKCHIA KaJlisg HEOOXOIUM JIsl OCAK/IECHUS BCEX MOHOB
menu, coaepskaruxcst B 75 mut 0,15 H. pactBopa mutpara meau (11)?

Kakoii o6beM raza Beyienutcs npu ciauBanuu 60 min 15% pactBopa kapOoHaTa Kanus
(mmotHOCTH pactBopa 1,1 r/min) u 45 mit 0,2 H. pacTBOpa CepHON KUCIOTHI?

TEMA Ne 5: KoMmiieKCHBIE COeIHHEHHUS
(;1aboparopHOe 3aHATHE, 2 Yaca)

ean 3ansaTHSA:
PaccMoTpeTh COBpEeMEHHYIO TEOPHIO CTPOCHHS KOMIUIEKCHBIX COCAMHEHUW, THUIBl U
nomenknarypy KC, muccormamuio KC B BOAHBIX PacTBOpAax, BBIOJIHUTEL JaOOPATOPHYIO
paboty u opOpMUTH €€ B TETPaIu.
JIad. padora Ned. KomiiekcHble coeIMHEHUS, TOIYYEHHE U CBOICTBA.
Bonpocsl 1151 00cy:ka1eHus:

CoBpeMeHHOE co/iepKaHue MOHATUS «KoMIUIeKCHbIe coeanHeHus» (KC).

Teopus cTpoeHUs KOMILUIEKCHBIX coeuHeHnl BepHepa.

JIeHTaTHOCTb JIMTAaH/I0B U KOOPAMHAIIMOHHOE YHCIIO KOMIUIEKCOOOpa3oBaTels.

CriocoOHOCTB aTOMOB Pa3IMYHBIX WIEMEHTOB K KOMIIJIEKCOOOPAa30BaHUIO.

OcHOBHBIE TUIIBI KOMIUIEKCHBIX COETMHEHUH.

HomeHknarypa KOMIUIEKCHBIX coequHeHni. [Ipumepst.

Huccounanus KC B pactBopax. KoHcTaHTBI 00pa3oBaHMs 1 HECTOMKOCTH KOMILIEKCOB.
[Tpupona xumuyeckoii csizu B KC. Meton BC npu onucanuy npupojsl XUMUYECKON CBSI3U
B KC.

BbINoTHUTH yHIpasKHEeHHs
HazBarb naHHBIE KOMIUIEKCHBIE COEMHEHMS, YKa3aTh KOMILIEKCOOOpa3oBaTelb U JUTaHIbl,

KOOPpAWHAITUOHHOC YHCJIO U 3apsa KOMHJ'ICKCOO6p330BaTeJ'I$I, BHCIIHKOIO U BHYTPCHHIOIO C(l)epBI.

Kax MPOTCKACT IMpOLECC AUCCONHAIIMKU I3THUX KOMIIIICKCHBIX COCI[I/IHGHI/II\/'I B paCTBope?

Hanucatn BBIPAKCHUC IJI KOHCTAHTBI HECTOMKOCTH KOMILIEKCHOTO HOHA.

2.

K [AuBrs], [Cr(NH3)a(H20).] Brs, Ba[Cu(CN)z (SCN)], Cuz[Fe(CN)e]

CocTaBUTh (POPMYJIBI CIETYIOMINUX COSAMHEHHI:
rekcaunanodeppar (1) kanus,
cynbat quxnoporerpaammunaxpoma (111),
HHUTPAT TUHUTPOXJIOpOTpraMMUHILIATHHEI (1V),
rekcaxyiopopoaar (1) ammonus,

TEMA Ne 6: Xumnueckoe paBHOBecHe
(;rabopaTopHoOe 3aHsTHE, 2 Yaca)
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Iean 3ansaTHA:

N3yunTh COCTOSIHHME XUMHYECKOTO DPABHOBECHS W BIMSHHE IAPaMETPOB CHCTEMBI Ha
CMEIICHUE XUMHUYECKOTO PABHOBECHS, BBIIIOJHUTH J1A00PATOpHYIO padoTy U 0OpPMUTH €€ B
TeTpau.

Jlab. pabora NeS. Xumuueckoe paBHOBecHe. BiusHHEe KOHIEHTpAIMU BEIIECTB,
YYaCTBYIOIIMX B PEAKLIUH, TEMIIEPATYPhl U KUCIOTHOCTH CPE/Ibl Ha CMEIIEHNE PAaBHOBECHSL.

Bomnpocsl 1u1st 00cy:K1eHus:

AG eaxum KaK KpUTEPHil cAMOIPOM3BOIBHBIX TIPOLECCOB B HEM30IMPOBAHHBIX CHCTEMAX.
OO6patumMbie 1 HEOOpATUMbIE XMMUYECKHE PEAKILIUH.

CocrosiHre XMMUYECKOTO PABHOBECHSL.

KoHcTaHTBI paBHOBECHS U 3aKOH JIEUCTBYIOLIUX MAaccC.

CBs13b KOHCTAHT PaBHOBECHSI C TEPMOAMHAMUYECKUMU (QYHKIIUSMU COCTOSIHUSI CUCTEMBI.
YpaBHEHHE U30TEPMbBI XUMUYECKOU PEAKLIMH.

Cwmemienue xumuueckoro pasHoBecusi: npunHnun Jle Illatense — bpayna. Brausinue
[IapaMeTPOB CUCTEMBI HA CMEILIEHUE PaBHOBECHSL.

NoakowhE

BbINOJIHATD yIIPaKHEHUS:
1. Hamumwure ypaBHeHus Ui KOoHcTaHT paBHOBecus Kp m K, s kaxaoro u3 cieayromux
00paTUMBIX MPOLIECCOB:
2NO2y < 2NOgp +02; AH® >0
Hyxp) + Brom <« 2HBrp; AH® <0
Hy¢y + CuOw <« HOr + Cuw; AH?<0
Kak cmecTuTCs paBHOBECHE [IPU U3MEHEHHH [TAPAaMETPOB CUCTEMBI?
2. TlpemioxuTe ONTHMAIbHOE H3MEHEHHE TEPMOIUHAMUYCCKHIX TapaMeTpOB (TeMIeparypa,
KOHIICHTpALIU, JaBJICHHE) JJIsl YBEIUYCHHUS BBIXO/Ia TIPOAYKTOB PEaKIIHU:
2HSw + 302 <« 2SO + 2H0@r; AH? < O;
2NH3; ¢y Nogy + 3Hhy; AH® > 0.

TEMA Ne 7: Peakuum ruaposn3sa coJieil. Onpenesenne seanunnsl pH B pacTBopax coseit
(;1aGoparopHoe 3aHATHE, 2 Yaca)
Ieanb 3ansaTHA:
W3yunuth peakium oOpatuMoro U HeoOpaTUMOIO THAPOJIM3a COJIEH, COCTaBUTh ypaBHEHUS
peakiuii THAPOIN3a B MOHHON U MOJIEKYJISIpHOM (popMe, BBIOIHUTE JaOOpaTOPHYIO paboTy
1 0OpMUTH €€ B TETPaIH.
JIad. pabora Ne6. ['unponus coneli. Onpenenenue BennunHsl pH B pacTBopax cosen.

Bonpocs! puist 00cyxneHus:

1. Yto Ha3bIBaETCS TUAPOTHIOM?

2. TlpuBemute mpuMEphl COJIEH, KOTOpBIC MOABEPIalOTCSA THAPOJIHM3Y, W COJIeH, KOTOphIE HE
noJBepraroTcs ruaposin3y. OObSICHUTE ITH MPOIECCHI.

3. Tlouemy pacTBOp XJIOpHIa aTIOMHHHS OKpAIIWBACTCS B KPACHBIA [BET MPH JA00aBICHHUH
nakmyca?

4. Kakuwe W3 MepeurcCHHBIX coyieid mojaBepraroTcs ruaponm3y: NaxSOs, KoCOsz, NaBr,
Co0S0Oq4, LINOs. Jlats 00bsicHEHHE.

5. KakoBa peaxkius cpeibl B pacTBopax cienyronux coneit: KoS, NaxSiOz, KI, ZnSO4, NaCN,
Al>(SO4)3. JlaTh 00BsicHEHHE.
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YTo mpoOMCXOOUT NpU CIMBaHUM pacTBOpoB cynb(dara xeneza (III) m kapbonara kamws,
xnopuga xpoma (II) m cynepduma kanus, HUTpara amoMUHUSA U cynbdurta HaTpusa? Jlath
00BsICHEHHUE.

[Touemy HMHK B3aMMOJIEUCTBYET C PACTBOPOM XJIOPH/IA aJTFOMUHUS C BbIIEJIECHUEM ra3a?
[Touemy amOMUHUN B3aUMOJICUCTBYET ¢ pacTBOpoM (hocdaTta HaTpHs C BbIACICHHUEM Tra3a?

BbInoJHUTH yHIpaKHeHHus:

CocTaBUTh ypaBHEHHs peakLUil TUAPOJIN3a B MOHHON U MOJIEKYISApHON (GopMe CleayroIux
coneii: xmopun kobanbsta (I1), cumukaTt kamus, HUTpat JuTHs. YKa3aTh pH cpeabl B BOTHBIX
pacTBOpax 3THX COJIEH.

CocTaBUTh ypaBHEHHs PEaKLUU{ THAPOJM3a B HOHHOW M MOJEKYISIPHOU (OopMe CIEAYIOMIHNX
cojeil: monua ammoHus, Qocdar kamus, xmaopun Oapus. Ykaszate pH cpenbl B BOIHBIX
pacTBOpax ATUX COJIEH.

Yro mpousoiaer Nnpu CIMBaAaHMM PAcTBOPOB CHJIMKATa HATpUs U Cyib(ara aarOMUHUA?
CocTaBUTh YpaBHEHUS PEaKIMil B MOJICKYJISIPHOM U HOHHOHU (opme.

TEMA Ne 8: Oxkuc/iMTeIbHO-BOCCTAHOBUTE/IbHbIE PeaKIUM. DJIEKTPOAHbIE MOTEHIIHAJIbI.
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11.

12.

13.
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(;1aboparopHOE 3aHATHE, 2 Yaca)

Ieab 3ansaTHA:

Paccmotpers mOHSATHS «cTeneHb oOKucheHus», «OBPy», Baxuelme OKUCIUTENH U
BoccTaHoBUTeNH, kiaccupukanuio OBP u merom HOHHO-3IEKTpOHHOro OanaHca MpuU
paccranoBke k03 duieaToB B OBP. O3HaKOMHUTBCS ¢ METOJUKOM TTOTEHIIMOMETPHUIECKOTO
u3mepenust pH cpelibl, BHINOTHUTH 1a00paTOPHYIO paboTy U 0POPMHUTH €€ B TETPaIH.

JIa6. pa6ora Ne7. OKuCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuu. MeTos nojypeakuui.

Bonpocs! nu1s 06cyxneHus:

CrerneHb OKUCIIEHUS U OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUU.
OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE CBOWCTBA 2JIEMEHTOB M UX COCIMHEHUI B 3aBUCUMOCTH
OT UX IOJOXKEHHUs B Ileprnoinyeckoi cucTemMe 3J1€EMEHTOB M CTEIIEHN OKUCIIEHMS JIEMEHTOB
B COCIMHCHUSAX.

Baxneiilme OKMCIUTENN U BOCCTAHOBUTEIH.

Knaccugukaius oKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIN.

DIEeKTPOAHBIC TTIOTECHITUABI.

["ayibBAaHUYECKUI 3IIEMEHT U €TI0 DJIEKTPOABUKYIIAS CUJTIA.

CraHapTHBIN BOJOPOIHBIN JIEKTPOJ U €ro MpUMEHEHHE.

CraHapTHBIN 21EKTPOAHBIN OTEHIIUAJ METAJLIA.

DNEKTPOXUMHUYECKUH Psii HANIPSHKEHUH JIEMEHTOB.

VYpaBHeHnne HepHcTa g 2JIEKTPOJHOTO IMOTEHLMANIa MeTa/lla W Ui IOTEHIMAalIa
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHOIO JIEKTPOIA.

Onpenenenne  HampasiieHuss  nporekaHus OBP  1mo  pa3HOCTM — OKHCIMTENBHO-
BOCCTAHOBUTEJIBHBIX ITOTCHI[UAJIOB.

BiistHue cpenbl ¥ BHEIIHUX YCIOBUM Ha HAIIPaBIECHUE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKIHii U XapakTep 00pa3yroNuXcs TPOTyKTOB

Ha MpUMepe NepMaHraHaTa Kajlus U AUXpoMaTa Kajusl.

BbINOJIHUTH yHPasKHEHUS

OHpeJIeJ'II/ITB CTCIICHBb OKHMCJIICHUA DJICMCHTOB B CHC}Iy}OHII/IX COCONHCHUAX:
Fes(PO4)2, KCIO3, Na:B4O7, Pb(NO2)2, KoCr207, NH4Cl, NaMnO7, Ca(NOs3).

FePQOq,

Bi2(SO04)3.
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2. Mertoznom nonypeaxiuii mogodpars kodpduuueHTs B caenyromux OBP:

Cl + B, + KOH — KCl +KBrOs +H20O

KMnOs + NO + HxSOs — MnSOs + NO2 + K3SOs4 + H20
Cr03 + NaNOs; + KOH — KyCrOs + NaNO2 + H2O

S + KOH — KoSO3 + KS + H0

8.3. PyOe:xHbIii KOHTPOJIb 3HAHU I

3AJAHUA
K NpoBeeHUI0 1-0ii py0exHON aTTecTanuu

TEOPETUYECKUE BOITPOCHI
OcHOBHBIE 3aKOHBI XMMHH: 3aKOHBI COXpPAHEHHUSI MAacChl BEIIECTB, IMOCTOSIHCTBA COCTaBa,
HKBHUBAJIEHTOB, OOBEMHBIX OTHOILIEHUH, ABOrajpo. I'a30Bbie 3akoHbI. YpaBHeHue MeHaeneena-
Knaneiipona.
ATOMHO-MOJIEKYJISIPHOE ~ Y4YEHHE. OJEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO.
Amnnorponusi. ATOMHBIEC U MOJIEKYJIsipHBbIE Macchl. KonmdecTBo BemecTBa. MossipHas macca.
DOKBUBAICHT, (DaKTOp SKBUBAJCHTHOCTH, MOJISIPHAs Macca SKBUBAJICHTA BEIIECTBA. 3aKOH
SKBUBAJICHTOB.
OxapakTepu3yiTe METOIbl ONPEACIICHNS SKBUBAJICHTA CIOKHBIX U MPOCTHIX BELIECTB.
Crpoenue atoma. OTKpPBITHSA, CBHUJETEILCTBYIOIIME O CIIOKHOM CTPOCHUHM aToma. SpepHas
Mozenb atoma Pezepdopaa. DneMeHTapHbIe YaCTHIIBL.
KBanroBas teopust cBera. CTpoeHHE 3JIEKTPOHHOM 000104kuM atoma mo bopy. OcHOBHbIE
Mpe/ICTaBJICHHs] KBAaHTOBOW MexXaHUKH. BoiaHoBas QyHKIus.
KBanToBBIE UncCIIA.
[Iepuoanueckuii 3aK0H U nepruoanueckas cucreMa aneMenToB .M. Meuneneesa.
DNeKTpoHHasi CTPYKTypa aTOMOB W Tepuojauyeckas cucrema snemeHToB. [Ipunuun [laymm.
[IpaBuno Xynna. ITpaBuna KneukoBckoro.
Pa3Butue mpenacraBieHUi O CTPOCHUU MOJEKYJI M XUMHYECKON CBSI3M MEXIy aTOMamMu B
Monekyne. Teopust xumudeckoro crpoenus bytneposa. CTpykTypHbIe (HOPMYIBL.
UTto Takoe XUuMUYECKas CBSI3b, KAKUMH ITapaMeTpaMu OHa XapaKTepu3yeTcs?
KoBanienTHas cBsi3b. MeTo/ BalleHTHBIX cBA3el. HenomsipHas u nossipHas KOBaJICHTHAsSI CBS3b.
CrniocoObl 00pa3oBaHus KOBaJIeHTHOW cBsi3u. HampaBineHHOCTh KoBajleHTHOW cBsi3u. Curma-,
MU~ ¥ JAeNIbTa-CBsI3b. [ MOpuM3aIinsi aTOMHBIX 3JIEKTPOHHBIX OpOUTAJIE B CTPOCHUE MOJIEKYJI.
Nonnas cBsa3b. Bogopoanas cBa3p. Metaminueckast CBs3b.
Oxkcuipl, X KIacCU(pUKAIKS, METOIbI MTOTYyYEHHUS, XUMUYECKHUE CBOMCTBA.
OcHoBaHus, uX KiaccuuKaius, METOIbI MOJYYeHUS, XUMUYECKHE CBOMCTRA.
Kucnotsl, ux kmaccuduxaius, MeTOAbI MOJTYICHHUS, XUMHUYECKUE CBOMCTBA.
Conu, ux knaccudukanys, METO bl MOTy4YeHHUs, XUMUYECKUE CBOWCTBA.
[IpuBenuTe mpuUMeEpPHI CPEIHMUX, KUCIIBIX, OCHOBHBIX coJiel. Ha30BUTE yClI0BUS UX MOTyYEHUS.
Kakue oxcuapl Ha3bIBalOT OCHOBHBIMHM, KUCIOTHbIMH? Kakue OKCHIBI Ha3bIBAIOT
amdporepusiMu? IlpuBenute npumepbl aM(POTEPHBIX OKCUAOB. YKaXHUTE KIaCCHUPUKAILUIO
OKCHUJIOB, MOJITBEPAUTE MPUMEPAMU KaKIbIH BUJT OKCU/JIA.
OxapakTepu3yiTe  TOHATHUS  <«OQHEPTHS  HWOHU3AIMH»,  «CPOJICTBO K  DIEKTPOHYY,
«AIEKTPOOTPULIATENHLHOCTHY. Kak MEHSIFOTCS 3T CBOMCTBA JIEMEHTOB B Ipymnax U nepuoaax B
MIEPUOIUYECKON cucTteme?
OnuiuTe CBOMCTBa KOBAJIEHTHOW CBsi3U, €€ BHUIbL. llpuBeauTe mnpumepbl BEUIECTB C
Pa3IUYHBIMHU BUJIAMH KOBAJICHTHOM CBSI3H.
UeM OTIMYAIOTCS MO CTPOSHHIO M CBOMCTBAM aTOM MeaH oT moHa Mexu Cu?*. Hamummre mx
ANEKTPOHHBIE (POPMYIIBI.
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24. Kakue xapaKTepUCTHUKUA UMEIOT JIEMEHTHI C TOYKHU 3PEHUS WX TMOJIOKEHHUS B MEPUOAUUECKOM
cucreme?

25. Uem oTimuaroTcs aOCOTIOTHAS U OTHOCHTENbHAS TUIOTHOCTH Ta3oB? Hamummmumre Gopmymsl, 1o
KOTOPBIM OHU onpenessitores. Kak onpenenuts MOJSPHYIO Maccy BEUIECTBA 10 €ro INIOTHOCTH
10 BOJIOPOJ1Y, 11O BO31yXY?

26. Kak u3MeHsI0TCsI CBOMCTBA 3JIEMEHTOB B IpyIax U NepuoAax NepruoandecKoil cucteMpl?

27. Kak W3MEHSIOTCS CBOHCTBA MPOCTHIX BEIIECTB B TPYINNax M MEPHOAAX NEPUOAMUECKOM
CHUCTEMBI?

28. Uem OTJIMYAIOTCS CBOMCTBA TUITUYHBIX METAJLIOB?

29. CnocoObl BbIpa)KeHHsI KOHIIEHTPAIMM PAaCTBOPOB: MaccoBas J0Js, MOJISIpHAsE KOHLIEHTpALUs U
MOJISIpHAsI KOHIIEHTPALIUS SKBUBAJICHTA BeIlleCTBa (HOpMaJibHasi KOHIIEHTpAIus).

30. Teopust 37EKTPOIUTUYECKOM Tucconannu. Peakiiuu HOHHOTO OOMeHa.

MNPAKTUYECKHE BOIIPOCHI
1. Bpruucnure B 10 r Ca(OH)z2:
® OTHOIIEHHUE MACC AJIEMEHTOB;
e xonuuectBo BemectBa Ca(OH)y;
®  YUCIIO MOJIEKYJI;
® MAacCOBYIO JIOJIIO KaXJIOTO 3JIEMEHTA.
2. Jlna mpuroToBieHUs pactBopa B3k 5,6 T ruapokcuna kamus U 500 T Boabl. Berumcnuth
MacCOBYIO [OJIF0 THUAPOKCHIA Kalus B PacTBOpPE U MOJIAPHYIO KOHIIGHTPAIMIO pacTBOpa, €CIu
IUIOTHOCTH pacTBopa 1,12 r/mir.
3. Beruucnuth Maccy cynbdara nuHka, cogepxkamierocs B 150 mu 0,05 M pactBopa.
4. Bpruncnuth Maccy rugpokcua 6apus, cogepxarerocs B 80 mi 0,2 H. pacTBopa.
5. TIpu 17°C HekoTopoe KONMYECTBO Ta3a 3aHMMaeT oObeM 580 M. Kakoil oObeM 3aiiMeT 3To
KonmuecTBo Tasa mpu 100°C, eciu 1aBneHne ero 0cTaHeTCs HEM3MEHEHHBIM?
6. Beruuciure B 5 v CuSO4 - 5SH20:
® KOJMYECTBO Macc BOJbI U OE3BOIHON COH;
e wmaccoBsie 1o CuSOs u H20;
e konnuecTBO MoJib CuSOQOy;
® KOJMYECTBO MOJIEKYI B nanHOU Macce CuSO4 BemecTBa.
7. 10 r cmnnaBa mMeau ¢ amiOMMHUEM oOpaboTanu HM30bITKOM rujapokcuaa kanus. Ilpu stom
BBIZICIIMIIOCH 5,6 J1 Bogopoaa. KakoBbl MacCOBBIE 10IM KOMIIOHEHTOB B CILJIaBe?
8. KonnuectBo BemectBa MeraHa paBHO 10 Mosb. Onpenenuts maccy MeTaHa; MacCOBBIE
COOTHOILIEHHUS YIJIepoJia U BOAOPOJA; MACCOBBIE JI0JIM 3JIEMEHTOB; KOJIMYECTBO MOJIEKYI; 00BEM,
3aHMMAEMBbII TaHHBIM BELIECTBOM.
9. BsiBecTn uctunnyio popmyny raza, comepxaiiero 92,3 % C u 7,7% H, ecnu otHOcuTEenbHAS
IUIOTHOCTH 10 BOAOPOLY paBHa 13.
10. Kakass macca kapOoHara Kajblusi MOTpedyeTcs A MOJIydeHHUs 5 J1 ra3za, U3BMEPEHHOIro IMpH
temnepatype 20°C u nasnenuu 92 kIla?
11. IIpu pactBopenuu 50 r cmecu cynbdara u kapOoHaTa HATpUs B COJSTHOW KHCIOTE BBIAECIUIIOCH
2,24 n1 ra3a, a npu jaobaBieHMH K ocrtaBuieMycs pactBopy BaClL: Bemano 4,1 r ocanxa.
Omnpenennute MacCoBbI€ JIOJIM COJIEN B CMECH.
12. Kakoit o0beM mnpu H.y. 3aHMMaeT YrJeKucielii ra3 Mmaccoil 4,4 1?7 CKOJIBKO MOJEKYI
COJIEpP)KUTCSA B JaHHOM Macce ras3a? KakoBbl MaccoBble J0IM yriepoaa U kucinopoga? Kakomy
KOJIMUECTBY BEILIECTBA COOTBETCTBYET JIaHHas Macca rasza?
13. Ilpn B3aumopeiictBuu 1,04 T Metamna c pacTBOpoM KucioTel Bbyienwnocs 0,672 i1 Ho.
Omnpenenure MeTall, 3Hasl, YTO €r0 BAJIEHTHOCTh paBHA TPEM.
14. HanucaTh Bce BO3MOXKHBIE YpPaBHEHHUS PEAaKIMHA B MOJEKYISIPHOH W HOHHOM (opme (HO HE
MeHee TPeX), C MOMOIIBI0 KOTOPHIX MOKHO MOJTYYUTh HOAM]T KaJIHsl.
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15. HamucaTb BO3MOXKHBIC YypaBHEHHUS PEAKIMA B MOJEKYIIpPHOW M HOHHOW (opme Mexay
CIIEYIOIIMMHU BEIIECTBAMU: XJOPHJ KalbliUs, HUTpAT cepedpa, cyabdaT Meau, THIPOKCU]T Kausl,
MOJIN] KaJIHSL.
16. HanmucaTh BCe BO3MOJKHBIE YpaBHEHHUS pPEaKIMid B MOJICKYJSIPHOW M WOHHOH (opme (HO He
MEHEE TPEX ), C IOMOLIBIO KOTOPHIX MOKHO MOJIYYUTh XJIOPHU MarHus.
17. HamucaTh BO3MOXXHBIC YpaBHEHHS pEaKIMi B MOJICKYJIAPHOH M HWOHHOH QopMe MEXIy
cienyromuMu  BemectBamu: xsopun skenesa (lll), aHutpar cepebpa, ruapoxcun nuTus, cepHas
KHUCII0Ta, OpOMHUT KaJIHsl.
18. CoctaBuTh ypaBHEHHs PEaKUUH B MOJEKYJISPHOM M HMOHHOW (OpME, C MOMOIIBIO KOTOPBIX
MOKHO OCYHIECTBHUTbH CIEAYIOUINE MPEBPAILICHUS:
P — P20s — H3POs — Cas(POs)2 — Ca (H2POs):
19. CoctaBuTh ypaBHEHHS PEaKIUid B MOJICKYJISIPHOH M HOHHOW (popMme, C MOMOIIBIO KOTOPBIX
MOKHO OCYUIECTBUTb CIEAYIOLIUE IPEBPALLICHU:
Ca —» CaO — Ca(OH), — Ca(NO3z) — CaCO; — Ca(HCO3z), — CO2
20. HamumcaTp BO3MOXHBIE YpaBHEHHS pEaKIHi B MOJCKYISPHOM M HOHHOM (QopMe Mexay
CIEIYIOIIMMU  BEIIECTBAMU: XJIOPHUJl AIIOMHHHS, HUTpaT cepedpa, kapOoHAT HaTpusl, cepHas
KHCJIOTa, OpOMHU/T KaJTusl.
21. HamucaTh Bce BO3MOXKHBIE YpaBHEHHs PEaKIUil B MOJEKYISpHOH M HOHHOW (opme (HO He
MEHEE TPEX), C MOMOLIbI0 KOTOPBIX MOYHO MOJIYUYUTh CYJIb(aT aFOMUHHUSL.
22. CocTaBUTh ypaBHEHHUS peaklUUid B MOJICKYJISPHOW M MOHHON (popMme, C MOMOIIBI0 KOTOPBIX
MOKHO OCYIIECTBUTbH CIIEAYIOLINE PEBPAILICHUS:
Fe — FeCls — Fe(OH); — Fe:03 — Fe — FeCl — FeS
23. HamucaTth Bce BO3MOJXKHBIC YpPaBHEHHS PEAaKIUi B MOJICKYJISPHOW M MOHHOW (opme (HO He
MEHEe TPeX), ¢ TIOMOIIIBbI0 KOTOPBIX MOYKHO MONy4YHTh Xopu xemnesa (111).
24. HamucaTh BO3MOXKHBIE YPAaBHEHMS pEaKLMM B MOJIEKYJISIPHOM M HOHHOM (opme Mexay
CIEeNyIOIIUMU  BellecTBamu: xjopua Oapus, Hutpat cBuHua (ll), cynmedar Hatpus, rugpokcun
KaJIusl, MOJU]T KaJusl.
25. CoctaBUTh ypaBHEHHUS peaklUUid B MOJICKYJISPHOW M MOHHON (popMme, ¢ MOMOIIBI KOTOPBIX
MOKHO OCYLIECTBUTb CIIEAYIOLIUE PEBPALLICHU:
Cu — CuSOs — Cu(OH), —» CuO — CuCl2 — Cu
26. HanumuTe ypaBHEHHs peakliUii B MOJIEKYJISIPHOM U HOHHOHN (hopMe CIIETYIOIINX MPEeBpalleHuit;
Zn — ZnSO4 — Zn(OH), — Na2Zn02 — ZnCl; — Zn(OH)2 — Zn0
27. TlpuBeauTe MPUMEPHI OKCHUIOB, OCHOBAHUH, coJieil, 00pa3oBaHHbIe MeTautamu Zn, Ba, Al.
28. IpuBenuTe MPUMEPHI OKCUIOB U KHCIIOT, 00pa3oBanHbIX HemeTauiamu C, P, Cl, B.
29. Kak mpakTthdeckuM TmyTeM maoka3atb amdorepHocTh Al u ero coenmnenuii? Hanwmmire
YpaBHEHUSA
peaKIHil B3aMMOAEHCTBUS UX C KUCIOTaMH U IIEJI0YaMH.
30. Hazosure crnenytromiue conu: NazHPO4, (CUOH)CI, KCr(SO4)2.
31. Hanumure ypaBHEHMsI peakIuil UX MOJTyYeHHUs B MOJIEKYJSIPHOW U HOHHOU (opMme.
32. CocraBuUTh OHIEKTPOHHBIE (OPMYIBI ATOMOB Kalbllus, KaAMHs u ceneHa. W300pa3uTth
pacrnpeeseHre AIEKTPOHOB [0 OpOUTAISIM.
33. CocraBuTh 3JIEKTpOHHBIE (OpMYNIBI aTOMOB MarHus, (ocopa u namragus. HM3o0pa3utsb
pacrnpenesneHne 3JIeKTPOHOB MO OpOUTAIISM.
34. CocTaBUTh 3JIEKTPOHHBIE (OPMYIJIBI aTOMOB HATpHsl, TEXHEIUs M KpuntoHa. M300pa3uTh
pacrpeziefieHue 3JeKTPOHOB MO OPOUTAIISM.
35. CocTaBUTh JIeKTpOHHBIE hopMyIsI yacTur S°, S%, S,

3AJAHUA
K NPOBEJICHUIO 2-0ii py0e:KHOM aTTecTaluu

TEOPETUYECKHE BOIIPOCHI
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10.

11.

12.

13.
14.

15.
16.
17.
18.
19.
20.
21.

22.

OcCHOBHBIE IOHATHSA XUMUYECKON TEPMOAVMHAMMKHN: TEPMOAUHAMUAYECKAs CUCTEMA, TaPaAMETPBIL,
IIPOLIECCHI.

Tepmoaunamuyeckue (QyHKIUM COCTOSIHUSA: BHYTPEHHSSI SHEpPrus BEIIECTBA U SHTAJIbIIUA.
[lepBoe Hauano TepMoAMHAMUKHU. TemnoBoi 3¢ ¢eKT peakyyu Mpu MOCTOSIHHOM JaBJICHUH U
IIPU HOCTOSIHHOM 00BEME.

TemnoBbie 3¢ (heKThl XUMHUUECKOM peaKIiy, TeIIoTa 00pa3oBaHus coequHeHus. 3akoH ['ecca u
CJIECTBUS U3 HETO.

OHTponuss W TEpPMOJAMHAMUYECKash BEPOATHOCTb CHCTEMbl. BTopoe u TpeThe Hauana
TepMOJUHAMHUKU. Pacder SHTponmm XuUMHYECKOM peakuuu. Kpurepuil camMOIpOH3BOJIBHOTO
IIPOTEKAHUS PEaKUil B U30JUPOBAHHBIX CUCTEMAX.

Oneprusi ['m66ca u sHeprus I'enbmronbia. CtaHgapTHOE cOCTOsSHUME BemiecTBa. Kputepwii
CaMOIIPOU3BOJIBHOTO MPOTEKaHUs pEaKLIUii B HEU30JIMPOBAHHBIX CUCTEMAX.

Heob6patumsle u oOpatumsble peakiiuu. KoHcTaHTa paBHOBECHSL.

Cwmenienne xumuueckoro papHosecus: npuHiun Jle Ilarense.

CKOpOCTh XMMHUYECKOH peakiuu (TOMOTEHHOW W T€TEPOTCHHOM). 3aKOH JNEUCTBYIOIIMX Mace
JUISL CKOPOCTU XUMUYECKOH peaKiuu.

3aBHCHUMOCTb CKOPOCTM XUMHUYECKOW pEakUMHd OT MPUPOABl PEarupyrollux BELECTB U
TEeMIIEpaTypbl. DHEPrusl aKTUBALMHU peaklUy. MeXaHu3M MpoTeKaHUs peaKuil.

Karanus u kaTaJIuTH4ecKue peakuu.

KommnekcHele coenunenus. KoopaunanuonHas teopuss BepHepa: komiuiekcooOpa3oBatelb,
JUTaHAbl M HX JEHTaTHOCTb, KOOPJIMHAIIMOHHOE YHCIIO, BHEIIHAS WU BHYTPEHHAA c(epbl
KOMILIEKCOB.

Tunsl 1 HOMEHKIaTypa KOMIUIEKCHBIX COEIMHEHUH. J(ucconuanysi KOMIUIEKCHBIX COEAVMHEHUN.
KoHcTanTa HECTOMKOCTH.

JlucniepcHble cucTeMsl, UX Kinaccudukamus. Crenens qucrnepcHocTy. KomuoniHbie pacTBOPBI.
Hcrnnansle pactBopsl. [Iponecc pactBopenms. PactBopumocts. KosumraTtuBHble CBOMCTBa
UJCAIBHBIX PACTBOPOB.

PactBopbI 351eKTpoanTOB. Teopus 3IeKTPOIUTUUECKON Iucconrannu AppeHuyca.

Peakiiuu 06paTuMoro u HeOOPATUMOT0 TUAPOIIU3a COJIEH.

KoHcranTa nucconunanuu cnadbix 31eKTpoauToB. Juccomnuanus Boasl 1 pH pacTBopos.
PaBHOBecue B reteporeHHbIx cuctemax. IIponssenenue pacTBOpUMOCTH. Y CIIOBUE BBINIAICHUS
ocaJika.

Crenenp  okucieHuss 2neMeHTa.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  peakUU. TUIbI
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX peakuuii. [Ipumepsl.

BnusiHue peakiuu cpepl Ha IPOTEKaHNUE OKUCIINTENBHO-BOCCTAHOBUTENBHBIX peakuuil. MeTon
MoJIypeakluii pu coctasiieHnn ypasHeHuit OBP. [Ipumepsi.

PaBHOBecMe Ha TIpaHMIE METaUI-PacTBOp. OJEKTPOAHBIM IOTEHIMAN. ['ampBaHWYECKUI
AJIEMEHT. DJEeKTPOABMKYIIAs CUJIa.

Bonoponuenii snexkrpon. CTaHIapTHBIN AJIEKTPOIHBIM NOTEHLMAN. DJIEKTPOXUMHUUYECKUN Pl
HanpsHKeHUH MeTajuioB. Y paBHeHue HepHcra.

INPAKTUYECKHE BOITPOCHI

Pemenue 3amaud no teme «IIpoTekanne XUMHUYECKHX PEAKIIUNA B pACTBOPAX)
XVMHYECKOE yIpaXxHEHHE 110 TeMe «KOoMIIEKCHbIE COEAMHEHUS »

XHUMHYECKOE yIpakKHEHUE I0 TeMe «[ maponus conei»

Metoznom nonypeakiuii noaodepute KodpGUIMEHTH B CASAYIOMNX OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMIX.

AN
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IIpumeps! TeCTOBBIX 3aJaHU AJI KOHTPOJIS 3HAHUM, IOATOTOBKHU
K PYOeKHbIM aTTeCTAIUAM

Buibepume ooun npasunvuwiii omeem

1. Mornekyna Kakoro u3 BeIeCTB UMEeT HauOOoIbIIyI0 Maccy?
1) okcup yraepona (1V);
2) okcup azora (I);
3) okcup cepsl (1V);
4) cenleHOBOAOPOI.

2. IlpuBeguTe Mo aBa MpUMEpa: a) CPEAHUX, 0) KUCIIBIX, B) OCHOBHBIX COJICH:
1) a) Na2S0a, KoCOs; 6) NaH2PO4, Ba(HS)2; 8) [Cu(OH)]2COs, AI(OH)CI;
2) a) FeSOs, Caz(POa)2; 6) K2SiOz, NaHSO3; B) Co(OH)CI, Fe(OH)Br;
3) a) LiClO4, Ba(NOgz)2; 6) KHCO3, CaSOs; B) Na[AlI(OH)4], Zn(OH)NOs;
4) a) KCI, AgNOs; 6) KHCOs3, NH4Cl; B) [Fe(OH)]2SO3, Cr(OH)SO4.

3. Kakoe siBieHue cBUAETEIBCTBYET O TOM, YTO aTOM UMEET CII0KHOE CTpOeHHE?
1) 31EKTPONPOBOIHOCTbD;
2) paluOaKTUBHOCTb;
3) CBONCTBa UICaIbHBIX T'a30B;

4) mudPyzusi.
4. B mopsjake BO3pacTaHHs aTOMHOTO Palyca XUMHUUECKHE JIEMEHTHI PAcIlOJOKEHBI B PSIY:

1)Be, B, C, N;

2) Rb, K, Na, Li;

3)0, S, Se, Te;

4) Mg, Al, Si, P.

5. Momnspnas Macca skBuBajieHTa cyibdara xxenesa (1) paBna:

1) 50,7;

2) 76,0;

3) 152;

4) 304.

6. B kakux enuHHIax u3MepsieTcs pu3nueckas BeJIMYMHA — KOJIMYECTBO BelecTBa?
1) rpamm;
2) r/MOB;
3) MoJIb;
4) MOJIB/T.
7. T'mppoxcokap6onat meau (ll) mpencrasnser co0oii:
1) HEpacTBOpHUMOE B BOJIE OCHOBAaHHUE;
2) KUCIIYIO COJIb;
3) OCHOBHYIO COJIb;
4) HepaCTBOPUMYIO B BOJIE CPEJIHIOIO COJIb.
8. Umcio HecrnapeHHBIX JIEKTPOHOB B aTOME MBIIIbSIKA B HEBO30YKICHHOM COCTOSTHHH:
1)1,
2) 2;
3) 3;
4) 4.
9. B paay anementoB Cs — Rb — K — Na — Li yBennuuaercs:
1) aToMHBIi1 HOMED;
2) aTOMHBIN paguyc;
3) 4KcII0 BaJCHTHBIX JIEKTPOHOB;
4) 5JIeKTPOOTPULIATETBHOCTb.

10. Ompenenure GakTOp SKBUBAJICHTHOCTH XJIOPA B €T0 BHICIIIEM OKCH/IE:
1) 1,



2) 1/3;
3) 1/5;
4) 1/7.
11. He npuberas k pacueram, OnpeeinTe, B KAKOM COeTUHEHNN MaccoBasi A0JIs Jkese3a Ooblie:
1) Fe20g;
2) FeO;
3) Fe30q;
4) FeO:s.
12. TerparuapokcoaqtOMUHAT HATPUS MPEICTABIISAET COOO0I:
1) HepacTBOpUMOE B BOJIE OCHOBAHME;
2) KHCIYIO COJIb;
3) 4YeTBIPEXOCHOBHYIO KHCIIOTY;
4) pacTBOPUMYIO B BOJIE KOMIUIEKCHYIO COJIb.
13. YeM oTnu4aroTCst aTOMBI ABYX U30TOIMOB OJJHOTO U TOTO XKE dJIEMEHTa?
1) uncIoM HEHTPOHOB;
2) 3apsioM sAapa;
3) 4KCIOM FIIEKTPOHOB;
4) HUYEM.
14. B psiny 351eMEHTOB: a30T — KUCIOPOJ — (QTOP YBEIUUHBACTCS:
1) aToMHBI paanyc;
2) 4KCII0 HECTIAPEHHBIX AIEKTPOHOB B aTOME;
3) 4KCII0 S-3IEKTPOHOB B aTOME;
4) 511eKTPOOTPULIATEITLHOCTD.

15. B oxHoit noarpymnme nepuoanyeckoii cucremsl [[.J1. MenaeneeBa pacronoxKeHbl:

1) nuHK, KagMUi, pTYTh;

2) IMHK, TaJUTHI, TepMaHui;

3) KanbLMii, IUHK, KaIMUH;

4) Meb, IMHK, TAJLTHH.

16. KonmuecTBo BemecTBa cyibhaTa anroMuHus Maccoit 17,1 T paBHO:

1) 0,01 momp;

2) 0,05 moub;

3) 0,1 moub;

4) 0,5 MOJb.

17. ]JInst kauecTBEHHOTO OOHAPYKEHUS KUCIOT U LIeJIoUeil HCIOIb3yIOT HHAUKATOPHI 1aKMyC U
Memunoewlti opanicesnviii. Kakyro OKpacKy UMEIOT 3TH HHAMKATOPHI: a) B KUCJION, 0) B
LIEJIOYHOM cpene?

1) a) makMyc — KpacHBIN, METHJIOPAHK — KPACHBIN; 0) TAKMYC — CHHUHN, METHUJIIOPAHK — KEITHIN;
2) a) maKMycC — KpacHbIH, METUIIOPAHK — CHHHIA; 0) TAKMYC — KEeNThINA, METHIIOPAHK — KPACHBIH;
3) a) 1aKMycC — CUHMI{, METHJIOPAHK — KEJIThIH; 0) TaKMyC — KpaCHBIN, METHJIOPAHK — HKEJThIH;
4) a) nakMyc — CHHUH, METUJIOPAHX — KPAcHBIH; 0) JIaKMYC — KpaCHBI, METHIOPAHK — KPACHBIH.
18. Ha TpeTbem SHEpreTH4eckoM YPOBHE HMEETCS IO § 3JIEKTPOHOB Y KXKI0W U3 YACTHIL:
1) Na*u Ar;
2) S*u Ar;
3) F u Ne;
4) Mg*u S.
19. Kakoe KBaHTOBOE YHCIIO XapaKTEPU3YeT pa3Mep dIEKTPOHHOT0 obaka?
1) n;
2) I;
3) m;
4)s.
20. HamnGonee BbIpa)KeHbI METAIUTMYECKHIE CBOMCTBA Y:
1) Hatpus;
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22.

23.

24,

25.

26.

217.

28.

29.

30.

2) Mar’us;
3) pyOoumus;
4) KanbIusl.
Kaxkoii Tun XumMu4eckoi CBs3M B MOJIEKYJie Bojgopoaa?
1) BomopoaHasi;
2) KOBaJICHTHAS TOJISIPHAs;
3) IOHOpPHO-AaKIIENTOPHAS;
4) KOBaJICHTHAs! HEMOJIAPHASI.

CKOJIBKO 3JIEKTPOHOB Y4acTBYIOT B 00pa30BaHUU XUMUYECKUX CBSA3EH B MOJIEKYJIE aMMHaKa?

1) 8;
2) 6;
3) 10;
4) 2.

BBI6epI/ITe napy MOJICKYJ, BC€ CBA3H B KOTOPbIX — KOBAJICHTHBIC!

1) xsmopu HaTpUs U XJIOPOBOAOPOJHAS KUCIIOTA;
2) 6pom u xjopuj Oapus;
3) XJIOpU aMMOHHUSI U BOJIA;
4) okcua cepsl (1V) u a3orT.

XuMHYecKas CBSI3b B OPOMUJIC KaJIHS:

1) xoBasieHTHasi OJSIPHAS;
2) KOBaJICHTHasl HEMOJSPHAs;
3) uoHHas;
4) Metaanyeckas.

3amuce «0,5 M pactBop K2COz3» o3Hauaer, uTo:
1) 8 100 r pactBopa conepxutcs 0,5 r K2COg;
2) B 1 1 pactBopa conepsxkurcs 0,5 mons KoCOg;
3) B 1 1 pactBOpa conepxkutcs 1 mons K2COsg;
4) B 100 mu pactBopa conepxurcs 0,5 r K2COa.

B 5 112 M pactBopa coaepKUTCsI paCTBOPEHHOTO BEILECTBA!

1) 10 momb;
2) 5 Mo,
3) 2 MoB;
4) 4 Mob.

MOJ'IHpHaH KOHIOCHTpPALUs 5KBUBAJICHTA BCUICCTBA — 3TO KOJIMYECTBO MOJIb SKBUBAJICHTOB

PacTBOPEHHOTO BEILIECTBA B!
1) 100 r pactBopa;
2) 1 1 pacTBOpUTENS;
3) 1 n pactBOpa;
4) 1 kr pactBopUTES.
TuTp NoKa3pIBaeT, CKOJIBKO:
1) rpamMoOB BelecTBa COAEPKUTCS B 1 11 pacTBoOpa;
2) rpaMMOB BELIECTBA COJAEPKUTCSA B 1 MII pacTBOpa;
3) rpamMMOB BEIIECTBA COAEPKUTCS B 1 KT pacTBOPUTEIIS;
4) MOJb BEUIECTBA COACPKUTCA B 1 11 pacTBOpA.
DNEKTPOIUTHI — 3TO BELIECTBA, KOTOPHIE:
1) IpOBOAST NEKTPUUECKUH TOK;
2) pacTBOpPUMBI B BOJIE;
3) HE pacTBOPUMBI B OPraHUYECKUX PACTBOPUTEISX;
4) muCCOUMHUPYIOT B PaCTBOPE WJIM B PACILJIaBE HA HOHBI.
Crenenp aucconyanyy — 310:

1) oTHOIIEHHE KOJMYECTBA PACTBOPEHHOTO BEIIECTBA K OOIIEMY KOJMYECTBY BEIIECTB B

pacTBope;



2) oTpUIATENbHBIN Torapr(M KOHIICHTPAIIMH KATHOHOB B PACTBOPE;

3) OTHOIIIEHKE YHCTIa MOJIEKYJI, paClaBUIMXCS HAa HOHBI, K O0IIEMY YHCITY MOJIEKYII
pPacTBOPEHHOIO BELIECTBA;

4) yuCIllo TUAPATUPOBAHHBIX MOJIEKYII AJIEKTPOJIHTA.

31. Omnpeznenute, Kakue peakui HEBO3MOXKHO OCYIIECTBUTH:
1) 2KNO3 + CuSO4 = Cu(NO3)2 + K2SOq;
2) HC1 + NaOH = NaCl + H0;
3) NazS + ZnCl, = ZnS + 2NaCl;
4) Ca(NO3z)2 + Na,CO3 = CaCO3 + 2NaNOsa.
32. Kpatkoe nonHoe ypaBHenne Cu>* + S — CuUS| COOTBETCTBYET PEaKIIMH MEXKIY:
1) Cu (OH)2 n H2S;
2) CuCl> u NazS;
3) Cuz(POa4)2 1 NazS;
4) CuClz u HzS.
33. VYkaxwure TUII THOPUAM3AINN aTOMHBIX OpOHUTAIeH IIEHTPAIbHOTO HOHA B KOMIUIEKCHOM
coequnenun [Ni(NHz)s] Brz:
1) sp’;
2) sp;
3) dsp?;
4) d?sp°.
34. KowmruiekcooOpa3oBareib — 3TO:
1) ¥OH, 3aHUMAIOIINI IICHTPATILHOE MECTO, SIBJISTFOIIUICS aKIIEITOPOM
AIIEKTPOHHBIX Map;
2) OTpHILIATENIbHO-3aPSDKEHHBINA HOH, SBIISIOIIANACS IOHOPOM 3JICKTPOHHBIX T1ap;
3) TonbKo d-37IEMEHTBI, JOHOPBI AIEKTPOHHBIX Map;
4) TOJBKO P-3JIEMEHTHI, aKIETITOPBI JICKTPOHHBIX T1ap.
35. JleHTaTHOCTH — 3TO:
1) 4ucIo cBs3ei MEXy KOMIUIEKCOOOpa30BaTeIeM U JIMTaHaMU;
2) 4KCII0 3IEKTPOHOIOHOPHBIX aTOMOB B JIMTAH/JIE;
3) 4UCIIO MEKTPOHOIOHOPHBIX aTOMOB B KOMILJIEKCOOOpa30BaTele;
4) 9ncII0 SNMEKTPOHOAKIIENTOPHBIX aTOMOB B KOMITJIEKCOOOpa3oBaTele.
36. Yemy paBHa CTENeHb OKUCIICHHS HOHA-KOMILIEKcooOpa3oBatess B Moiekyie Ko[PtClg]?
1) +3;
2) +4,
3) +2;
4) +6.
37. Bribepute npaBuiibHOE HazBaHue komiuiekcHoMy coenuHernto [Co(NHz)3(H20)2 (CN)] Bra:
1) mubpomorranograkBarpuammuakobansta (11);
2) 6pomu nuanoauakBarpuammuakooansta (111);
3) 6pomu imanoauakBarpuammutkobansTa (11);
4) unanonuaxkBaTpuammunko6anstat (111) 6poma.
38. Omnpenenure reomerprto komiuiekca Nag [FeBre]:
1) Terpasnp;
2) oKTa’qp;
3) xBajapar;
4) nuHelHasd.
39. Kak mosxno pa3pymuts komiuieke [Ag(NHz)2] Cl:
a) no6aButh HNO3; 0) no6asuts NaOH; B) no6asuts NaCl; r) no6asuts KI.
1) a,r;
2) a,0;
3) 6,B;
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46.

47.

48.

49.

4) B,I.
I'emornoOuH — 3to:
1) cnoXHBIH GENOK, COMepKAIIMl XeNaTHBIA MaKpOLMKI reM ¢ Fe?*;
2) KHCIJBIH OCJIOK, CoAepIKANIil HEOCIKOBYIO YaCcTh — I'€M C Fed*:
3) TpancnopTHas popma KHCIOpOoa, CoAepKAaIasi aTOM XKeJie3a B HeUTPaJIbHOM COCTOSTHUM;
4) pesepBHas (popma KHCIOpOAA, COJIEprKalIas aTOM jKeJie3a B CTEIIeHH OKUCIeHUS +2.
Kakoli 3aK0oH oTpaxkaeT CBsA3b MEXKAY pabOTOM, TEIIOTON U BHYTPEHHEN SHEPrUell cucTeMbl?
1) BTOpPOI 3aKOH TEPMOIUHAMUKH;
2) 3akoH ['ecca;
3) mepBbIi 3aKOH TEPMOIUHAMHUKHY;
4) 3akoH Baut-T'odda.
CrangapTHbIe yCIIOBUS B TEPMOJAUHAMUKE — 3TO
1) naBnenue 1 atm u Temneparypa 0°C;
2) nasnenue 101,3 kIla u Temneparypa 298 K;
3) naBnenue 1 atm u Temneparypa 273 K;
4) naenenue 101,3 xITa u Temneparypa 0°C.
Kakwue npouecchl Ha3bIBaOT 3K30TEPMUUECKUMHU?
1) st koTopeix AH oTpuiaTenbHo;
2) nns kotopeix AG oTpHUIIaTENbHO;
3) st KoTophiX AH monoxxurtensHo;
4) mist KOTOPBIX AS MOJIOKHUTEITHHO.
W3onupoBaHHON CUCTEMOI HAa3bIBAIOT TAKYIO CUCTEMY, KOTOpas
1) He 0OMEHHMBAETCS C OKPYIXKAIOIIEH CPEON HU BEIIECTBOM, HU YHEPTUEH;
2) oOMeHUBaeTCs C OKPYXKAIOUIeH cpeioi 1 BEIIEeCTBOM, U SHEPTHUEI;
3) oOMeHHMBaETCs C OKPYKAIOIIEH CpeIor SHEPTHel, HO He 0OMEHHBAETCS BEIIECTBOM;
4) oOMeHHUBaeTCs C OKpY’Kalollei cpefioi BeECTBOM, HO He 0OMEHUBAETCS YHEPTUEH.
KputepreM caMonpon3BOJIbHBIX U PABHOBECHBIX MPOIIECCOB B HEM30JIMPOBAHHBIX CHCTEMAX B
YCIOBUSIX MOCTOAHCTBA T U p sBIsieTCS
1) sHTampnuUs nporecca;
2) BHYTpPEHHSS DHEPTHS;
3) sHTpOMUS MpoIiecca;
4) sueprus ['u66ca.
TepMoarHaMHu4IecKas BEpOSITHOCTH cucTeMbl W — 3TO
1) YuCIO MUKPOCOCTOSIHUN CUCTEMBI, IIPU TTOMOIIIM KOTOPBIX peau3yeTcsl JaHHOe
MaKpOCOCTOSIHUE;
2) YHKCI0 MAaKPOCOCTOSIHUN CUCTEMBI, IPU TIOMOIIIH KOTOPBIX peau3yeTcs JaHHOe
MUKPOCOCTOSIHUE;
3) YHUCIIO YaCTHUI[ CUCTEMBI, YYaCTBYIOIINX B MIepeadue YHEPTUH;
4) o011ee YMCIIO BCEX YaCTHI] CUCTEMBI.
B kakoM COOTHOIIIEHUH HaXOASTCS SHTPOMUH TPEX arperaTHhIX COCTOSHUN OJHOTO BEUIeCTBa:
rasa, >KUJKOCTH, TBEPJIOTO Tela
1) S(@r) > S(x) > S(n);
2) S(r) > S(x) > S(n);
3) S(x) > S(r) > S(v);
4) arperaTtHoe COCTOSIHHE HE BIMSIET Ha 3HAUEHHUE SHTPOIHH.

KOHCTaHTy PAaBHOBCCHA pCaKIIUN Kp MOKHO BBIYUCIIUTL U3 YPABHCHUS
1) AG® = RTInK;;

2) AH° = RTInK,;

3) AG® = RTInK,;

4) AU® = RTInK,.

N neansHble pacTBOPHI — 3TO
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54,

55.
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57.

58.

1) cuctemsl, 0Opa3yrolye B pe3yIbTaTe cCaMOIPOU3BOIBHOTO PACIIPEIEICHUS PACTBOPEHHOTO
BEILIECTBA B PACTBOPUTEIIE;

2) cucteMmsl, B poriecce 00pa3oBaHMs KOTOPBIX OTCYTCTBYIOT TEIUIOBBIE U 00BeMHBIE 3 (EKTHI;

3) cucreMsl, B mpolecce 00pa3oBaHMs KOTOPHIX BBIACISETCS WM  TOTJIOMIASTCS TEIJIoTa;
4) cuctemsl, B mporiecce 00pa3oBaHUsI KOTOPBIX BBIJCISETCS WM MOTIIOMIACTCS TEII0OTa U
U3MEHseTCs 00beM.

VYpasaenne Bant-I'odda mis pacuera 0cCMOTHUECKOTO IaBIICHUS] PACTBOPOB 3JIEKTPOJIUTOB
1) © = ¢ RT;
2) m=1-c-RT;
3) n=1i-o-RT;
4) n=E- Cm .

He noasepraercs ruaponusy

1) ameraT arOMHUHUSA,
2) docdar Hatpus;
3) xsopun xenesa (111);
4) uomuj Kajausl.

[Tpu cnmuBaHWYM BOJIHBIX PACTBOPOB XJIOPH/A ATFOMUHUS U KapOoHATa HATPHS

1) oGpasyercst 0ca oK U BBIIEIAETCS T'a3;
2) obpasyercs 0caZoK, HO ra3 HE BBIACIISICTCS;
3) BBIOENAETCS ra3, HO 0CaJ0K He 0Opa3yercs;
4) He MPOUCXOANT HUKAKMX BUIUMBIX H3MEHCHHIH.

BenuunHol, XxapakTepu3yIOIIei TUCCOMAalMIO U HE 3aBUCAIICH OT KOHIIEHTPAIUU PacTBoOpa,
SIBIISICTCS

1) KoHCTaHTa THIPOIH3a;
2) WOHHOE MPOU3BEICHHUE BOJIBI;
3) OTHOIIEHUE KOJIMYECTBAa PACTBOPEHHOIO JIEKTPOIUTa K 001IIeil Macce pacTBOpa;
4) KOHCTaHTa JUCCOLUAINH.

KucnoTHOCTh (OCHOBHOCTH) paCTBOPOB MPUHSTO BBIPAXKATh Yepe3 BOJOPOAHBINA MOKa3aTelb
(pH), paccuuTeiBaemblii 10 popmyiie

1) pH=Ig [H'];

2) pH=—Ig [H];

3) pH = Ig [OH];

4) pH=-In[OHT.

CornacHo MPOTONUTHYECKONH TEOPUH KUCIOTA — 3TO:

1) noHOp T'MAPOKCHUI-HOHOB;
2) axkuenTop MPOTOHOB;
3) JDOHOp MPOTOHOB;
4) akuenTop ruJIPOKCH]I-HOHOB.

Crenens nuccornmanuu CH3COOH mensIe B pactBope:

1) 0,1 M;

2) 0,01 M;

3) 0,001 M;

4) 0,0001 M.

OxuCAUTENh — 3TO aTOM, MOJIEKYJIa UM UOH, KOTOPBIi

1) yBenwuMBaeT CBOIO CTETIEHb OKUCIICHUS;
2) TPUHUMAET DJIEKTPOHBI,
3) oxucusiercs;
4) oTaaeT cBOU AJIEKTPOHBI.

[TepmanTaHaT Kajaus B MIEIOYHON Cpejie BOCCTAaHABIMBACTCS JI0

1) maHranaT-uoHa;

2) oxcumaa mapranmna (11);

3) okcumaa mapranna (1V);
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4) xarmona Mn?*,

Crenens okucienus xiaopa B KCIO3 pasua:
1) +1;

2) +3;

3) +5;

4) +7.

Ykazarh BEIIECTBO, KOTOPOE SBIISIETCS] CHIIbHBIM BOCCTAHOBHUTEIIEM:
1) NazS;

2) NaxSOq;

3) NaOH,;

4) NaCl.

8.4. Bonnpocsl k 3k3aMeHy N0 JUCHHUILINHE «XHMUS»

OCHOBHBIC TOHSATHS M 3aKOHBI OOIIEH M HEOPraHMYeCKOW XUMHH. ATOMHO-MOJEKYISIPHOE
ydyeHHe. 3aKOHbl COXPAHEHMSI MacChl BELIECTB, NOCTOSHCTBA COCTaBa, KPAaTHBIX OTHOILLIECHUM.
DNEeMEHT, MPOCThIE U CIIOXKHBIE BEILIECTBA, SIBJIEHHE ayuioTponuu. OTHOCUTENbHAas aTOMHAas
Macca snemMeHTa. Moib u MosisipHas Macca. Yucimo ABorajpo.

["azoBble 3akoHbl. Monsipablii 00beM raza. HopmanbpHbie ycioBus. YpaBHeHue MeHzeneeBa-
Knaneiipona. OTHOCHUTENBHAS IOTHOCTH ra3oB. OObeMHas JOJIA.

DOKBUBAJCHT, (PAKTOP IKBHUBAJCHTHOCTH, KOJIMYECTBO BEILIECTBA KBUBAJICHTA, MOJISIpHAs Macca
DKBHUBAJICHTA U €€ PAaCYeT, 3aKOH YKBUBAJICHTOB.

Crpoenue aroma. OTKpBITUS, CBUIETEIbCTBYIOLIME O CJIOXHOM CTPOCHHMHM aToma. SnepHas
MoJieTh atoma Pesepdopaa.

KBantoBass Teopusi cBera. CTpoeHHe 3JIEKTpPOHHON oOonouku atoma 1o bopy. OcHoBHbIE
IIpeJICTaBICHUs] KBAaHTOBOM MeXaHUKU. BonHoBas QpyHKIus.

KBanTOBBIE UNCHA.

Ilepnonnueckuil 3aKOH U Iepuoandeckas cucrema 3ieMenToB [I.1. Menneneesa.

Pa3smepsl aroMoB M uOHOB. OHeprus  uoHuzauuu. CpoACTBO K  BIEKTPOHY.
DIIEeKTPOOTPULIATETLHOCT. [leproauyeckuii xapakTep H3MEHEHHS CBOMCTB aTOMOB 3JIEMEHTOB U
UX COEIUHEHHM.

ONeKTpOHHAas CTPYKTypa aTOMOB M TIepuoauyeckas cucrema aneMeHToB. llpunnun [laynu.
[TpaBuiio Xynna. [Ipasuna Kieukosckoro.

Pa3BuTHe mnpencraBieHH O CTPOEHHMU MOJEKYJT M XUMHUYECKOM CBSI3U MEXIy aTOMaMu B
monekyne. Teopus xummueckoro crtpoeHuss byrtnepoBa. CrTpykTypHble  (DOPMYIIBL
IIpencraBnenus o xumuueckon cBa3u JIstonca n Koccens.

XUMHYECKasi CBSI3b U €€ XapaKTEePUCTUKU: SHEPrus CBA3M, /JIMHA, HANpPaBICHHOCTh H
MOJISIPHOCTb.

KoBasieHTHast CBA3b. OKCIEpUMEHTalbHasg KpUBas MOTEHIHAIBHOW SHEPrUU  MOJEKYJIbI
BOoZIOpoaa. Meroa BaJIeHTHBIX CBsA3el. HenossipHas u nosisipHast KOBaJIEHTHAS! CBS3b.

CniocoObl 00pa3oBaHUs KOBAJIEHTHOM CBsI3U. HampaBneHHOCTh KOBaJleHTHOU cBsi3u. Curma-, mu-
U JeNbTa-CBsI3b. [ MOpUIu3aIys aTOMHBIX 3JIEKTPOHHBIX OpOUTasIel M CTPOCHUE MOJIEKYJ.
MeTtoa MoneKyIspHbIX opouTasneil. CBA3bIBAIONINE U PA3PBIXJIAIONINE MOJIEKYISIPHBIE OpOUTAIIH,
UX SHeprus u popma. DHepreTuyecKue AMarpaMMbl MOJIEKYJT BOJOPOa U KHCIOPO/a.

Honnas cBs3b u ee cBoiictBa. [losnsipu3yeMoCcTh MOHOB M UX HOJSPU3YIOIIAS CIIOCOOHOCTb.
Bonoponnas cBs3b. MeTtaminueckas CBs3b.

KomnnekcHsle coequnenus. Koopaunanuonsas teopust Beprepa.

Knaccudukanms M HOMEHKIaTypa KOMIUIEKCHBIX coeluHeHuH. KoMIuleKcHbIe KHCIIOTHI,
OoCHOBaHwus, conu. [Ipumepsl. buonorudeckas pojib KOMIUIEKCHBIX COEIMHEHUI.

Jucconumanusi KOMIUIEKCHBIX COelMHEHUN B pacTBope. [lepBuyHas U BTOpUYHAs AUCCOLMAIINH.
Koncranra Hecroiikoctu. [Tpumepst.
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19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.
30.

31.

32.

33.

34.

35.

36.
37.
38.
39.
40.
41.

42.

OcHOBHBIE TIOHATUS XMMHUYECKON TEPMOJIMHAMUKU: TEPMOAMHAMUYECKAsI CUCTEMA, ITapaMeTpBl,
npoueccel. Termora u pabota. [lorjomeHue u BbIIEICHHE HHEPrUM IMPH XUMHYECKHX
IIPEBPALLCHUSIX.

@DyHKIHS COCTOSHUSA CUCTeMbl. BHyTpeHHsAs 3Heprusi U 3HTanbnus. CTaHIApTHOE COCTOSIHUE
BEIECTBA. Temiora XMMUYECKOM pPEaKUUU IPU ITOCTOSIHHOM JABJICHUM U IIPU IOCTOSHHOM
o0Beme.

Tepmoxumuueckie ypaBHeHHSA. TeruioBble A(PQPEKTH XUMHUYECKOW pPEaKluHu, TeIuioTa
o0pa3oBaHMs U TEIUIOTA CropaHus coequHeHuil. 3akoH ['ecca u ciencTBuUs U3 HEro.

[Tonsatue 00 SHTpONMMM KaK Mepe HEYMOPSAOYEHHOCTH CHCTEMBl. YpaBHeHHE boibiimana.
AOcomoTHas BeIMYMHA SHTPONUM BemiecTB U pacueT AS peakuuu. Kputepum mnporexkaHus
IIPOLIECCOB B U30JIMPOBAHHOM CUCTEME.

[Tpoueccyl B HEM3ONMPOBAHHBIX cucTemax. DHeprus ['mG6ca u sHeprus ['enpMmromnbpia Kak
KpUTEPUI CaMOIIPOU3BOJILHOTO NpoTeKaHus npouecca. Pacuer AG peakuuu.

OOpatumbie 1 HeoOpaTHUMble XUMHYECKHE PEAKIMH U COCTOSHHE XHMHUYECKOTO PaBHOBECHUS.
3aKkoH neicTByromux Macc. KOHCTaHThI paBHOBECHS.

CBs3b KOHCTAHT paBHOBecus C dHeprueil ['mb6ca m sHeprueit ['empmroinbma. IIpousBenenue
KOHIICHTpAllUii BELIECTB, YYacCTBYIOIIMX B PEAKIUH, NPU 33JaHHBIX YCIOBHIX. YPABHEHHUE
M30TE€PMbl XUMUUYECKOW PEaKLIUK U ONIPE/ICIICHUE €€ HallpaBJICHUSI.

Cwmemenne xumMmuueckoro paBuosecus: npuniun Jle [llarense — bpayna.

CKOpOCTh TOMO- M T€TEPOreHHBIX peakiui. 3aKoH aedcTBUs Macc. DakTophl, ONpeaeistonme
CKOpOCTh XUMHUYECKOU peakunu. KoHcTanTa ckopocTy. MHOroCcTainiHbBIE IPOLIECCHI.

[Topsimok ¥ MOJIEKYJISPHOCTh peakuuid. BiusHue temmeparypbl Ha CKOPOCTh XUMHUYECKOU
peaknuu. [Ipasmwio Baut-I'odda. [IpencraBnenne o Teoprn akTUBHBIX CTOJKHOBEHUN. DHEPTHS
aKTHBalUU. Y paBHEHUE AppeHuyca.

Kartanus. IloHsiTue 0 MexaHU3Me KaTaJUTUYECKUX PEaKIIU.

Y4yeHne o pacTBOpax: OCHOBHBIE OMpefesieHus (PacTBOp, PacCTBOPUTENb, PACTBOPEHHHOE
BEIIECTBO, PpAacTBOPUMOCTb), Kiaccuukamuss pactBopoB. TepMmoauHamMka —Ipolecca
pacTBOpPEHHSL.

[Tpomtecc pacTBopeHHs Kak (U3HKO-XUMHUYECKOe siBleHWe. Teopus conbBaranuu 1.1,
MenneneeBa. TemnoBoi 3¢ GeKT Npu paCTBOPEHUN TBEPbIX BELIECTB B KHJIKOM PAaCTBOPHUTEIIE.
3aBUCHUMOCTh PaCTBOPUMOCTH BEILIECTB OT TEMIIEPATYPHI.

CriocoOb! BeIpaXKeHHs KOHIIEHTPALUU PacTBOPOB.

PactBops! ra3oB B xujakoctsax. TennoBoi 3@exT pacTBOpeHHs U 3aBUCUMOCTh PACTBOPUMOCTHU
ra3oB OT TemnepaTypsl. 3akoHbl I'enpu, lanerona n CeueHoBa.

PacTBOpBI TBEpIBIX BEIIECTB B XKUIAKOCTSAX. KoJmuraTuBHbIE CBOKMCTBA pacTBOPOB: 3aKOH Payis,
MOBBIIICHUE TEMIIEPATYPBI KUIICHUS U TOHMKEHUE TEMIIEPATYPBl 3aMEpP3aHUs PaCTBOPOB, OCMOC
U ocMoTHuecKoe aBieHue. Poiabs ocMoca B GnocucreMax: TM3UC, IIa3MOJIN3, TEMOJIN3, TYpProp.
PactBopbl anektposnToB. Teopust 37meKTpoIuTHUCKOM auccouuanuu Appenuyca. CreneHb
muccouuanuu.  M3otonmdeckuit  koapduiment. KomnuratuBHble  CBOICTBa  pacTBOPOB
JJIEKTPOJIUTOB.

CunpHBIE NEKTPOJIUTHL: HOHHAS CUJIA PacTBOPA, aKTUBHOCTh U KO (ULIMEHT aKTUBHOCTH.
CnaOble 3JIeKTPOIUTHL: CTETIEHb M KOHCTaHTa JUCCOIMAllNY, 3aKOH pa30aBienus OcTBaiba.
[TpousBeneHne pacTBOPUMOCTH U YCIIOBUE 00pa30BaHUS U PACTBOPEHUS OCA/IKOB.

Huccoumanust Bonbsl. Bomoponnslii mokazatens. Pacyer pH pacTBOpOB CHIIBHBIX U CIIa0OBIX
KHCJIOT U OCHOBAHMII.

Teopun kucior u ocHoBaHMil AppeHuyca, bpencrena — Jloypu, Jlpronca. KoHcTaHTI
KHCJIOTHOCTH U OCHOBHOCTH.

I'mpponus coseli. Pacuer KOHCTaHTHI, CTENEHU THApoau3a U pH B pacTBOpax ruIpou3yOIUXCs
coiei.

CreneHb OKHCIEHHS M OKHCIUTEIBHO-BOCCTAHOBHUTENBHBIE PEAKLIMU. OJIEKTPOHHAs TEOpus
OBP. MeTon 25eKTpOoHHOTO OanaHca U METO/I TIOJTyPEaKITUH.
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43.

44,

45.
46.

47.

48.
49.
50.
51.
52.
53.
54.

OKHUCIUTENIbHO-BOCCTAHOBUTEIHHBIE CBOMCTBA 3JIEMEHTOB U UX COCAMHEHUN B 3aBUCUMOCTH OT
MOJIOKEHUS DJIEMEHTa B TEPUOJUYECKON CHUCTEeME M CTENEHU OKHUCICHUS DJIIEMEHTOB B
COCIMHEHUSX.

Tunst OBP. Baxneime OKUCIUTEIW U BOCCTAHOBUTENMW. BiMsiHuE cpelbl Ha MPOTEKaHUE
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLMi Ha IPUMEPE IEPMAHraHaTa KaJlusl.
["anpBaHMYECKUI SJIEMEHT U €0 AJIEKTPOIBIKYILAS CHIIA.

OnexTpoAHblll MOTeHIHan. BoropoaHbIil 31eKTpoA. DIIEKTPOXMMUYECKUI psii HaIpsHKEHUN
3JIEMEHTOB. Y paBHeHue HepHcra.

CrangaptHoe w3MeHeHHe dSHeprun [mOOca W ee CBsI3b C DJICKTPOJHBIMH TOTEHI[UAIAMHU.
Onpenenenue HanpasieHus nporekanust OBP.

Oxcuibl: HOMEHKIIATYpa, KiIacCu(pUKaIMs, XMMUYECKHE CBOWCTBA U TIOJTY4YEHHUE.

OcHoBaHMsI: HOMEHKJIATypa, KilaccupuKalus, XMMUYECKHe CBOMCTBA U MOJTyYEHUE.

KucnoTsl: HOMeHKIaTypa, Kiaccu(ukanus, XAMHYECKHE CBOMCTBA U MOJTyUCHHE.

Conu: HOMEHKJIaTypa, KiacCu(pUKalus, XUMAYECKUE CBOWCTBA U TIOJTyYEHHE.

OO0m1as XxapakTepucTUKa S-3JIEMEHTOB.

OO61mas xapakTepucTHKa P-3JIEMEHTOB.

OO1ast xapakTepuCcTHKa (-3JI6MEHTOB.

OO0pa3zen 0uiteTa K 3K3aMeHy M0 JucUMILIHHEe «Du3ndeckasi U KOJJIOUIHAST XUMMS»

dopMa MpoBEACHUS IK3aMEHA - CMEIIIaHHAS

Munucmepcmeo nayku u evicuiezo oopazosanun P@
Cegepo-Ocemunckuii 2ocyoapcmeennslii ynugepcumem umenu Kocma Jlesanosuua Xemazyposa
Kadgheopa ooweit u neopzanuueckoii xumuu.

Mucyunnuna «Xumusa»

Hanpaenenue 6axanaspuama 03.03.02 Qusuxa
1 kypc, 1 cemecmp
IK34AMEH

BUIET Ne 1

CTpOCHI/Ie aToMma. OTKPBITI/I?[, CBUACTCIILCTBYIONIUE O CJIOKHOM CTPOCHHUU aTOMaA. ﬂz[epHa;{ MOACIb aTOMa

Pesepdopna.
OKcuipl: HOMEHKIIATypa, Kiaccudukanus, mojaydeHne, XAMUYeCKUe CBOMCTBA.

Boiuucnuth Maccy 0cajika, KOTopblii oopasyetcs npu cmemienun 50 mit 0,1 M pactBopa autpara ceuniia (11)
u 30 M1 15% pacTBOpa cepHO# KUCIOTHI IIOTHOCTHIO 1.12 r/mut.

K [AI(H20)2(OH).]
HasBaTh KOMIUIEKCHOE COSAMHEHHE, YKA3aTh KOMIUIEKCOOOPa30BaTeNb U JIMTAH/IbI, KOOPAHHAIIMOHHOE YHCIIO U
3apsijl KOMIIEKCO0OPa30BaTeIs, BHENIHIO U BHYTPEHHIOK0 cepsl. Kak mpoTekaeT mporiece AMCCOHAINH
KOMIUIEKCHOTO COeMHEeHus B pacTBope? HamucaTth BhIpaXKeHUE ISl KOHCTAHTBI HECTOMKOCTH KOMILIEKCHOTO
HOHa.

3aB. kadenpoii oomel u
HEOpPraHUYeCKOH XUMUU JIM. KYBAJIOBA

JlotieHT xadeapsl, K.X.H. 0O.B. HEEJIOBA

8.5. OuennBaHue OTBETA CTYJIEHTA HA JK3aMeHe

Xapaxkmepucmuxa omeema bannw
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JlaH MONHBIN, pa3BepHYTHI OTBET HA MOCTABJIEHHBINA BOIPOC, MOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAaHUW 00 OOBEKTE, MPOSBIAIONIASCS B
CBOOOAHOM  ONEPUPOBAHUU  MOHATHSIMH,  YMEHUM  BBIIEIHUTH
CYIIECTBEHHbIE M HECYIIECTBEHHbIC €ro MpPHU3HAKH, MPUUYUHHO-
CIIEICTBEHHbIEC CBA3HM. 3HaHHE 00 OOBEKTe NEeMOHCTpHUpyeTcs Ha (oHe
MOHUMAaHUS €ro B CHUCTEME JAaHHOM HAayKU U MEXAUCIUIUIMHAPHBIX
cBsazeil. OtBer (QopmynupyeTcss B TEpPMHHAX HAyKd, H3JI0KEH
JUTEPATYpPHBIM  SI3bIKOM, JIOTHYEH, JOKa3aTelieH, JIEMOHCTPUPYET
ABTOPCKYIO MO3UIUIO CTYJEHTA.

46-50

JlaH 1OJIHBIM, pa3BEPHYTHIM OTBET HA IIOCTABJICHHBIM BOIIPOC, ITOKa3aHa
COBOKYIHOCTb OCO3HAHHBIX 3HAaHMM 00 0O0BEKTe, JO0Ka3aTelbHO
PACKpBITBI OCHOBHBIE IIOJIOXKCHHUSI TEMBI; B OTBETE IPOCIIECKHUBACTCS
YeTKasi CTPYKTYpa, JIOTMYECKass IIOCIENOBATEIbHOCTD, OTPAXKAOLas
CYIIHOCTh PACKpPBIBAEMBIX IOHSATHHA, TEOpUH, sBICHUNA. 3HAHHE OO0
00BEKTE IEMOHCTpUpPYETCs Ha (POHE MOHUMAHUS €ro B CUCTEME JaHHOM
HayKU U MEKIUCUMIUIMHAPHBIX CBsA3ed. OTBET U3JI0KEH JTUTEPATypPHBIM
A3bIKOM B TEPMHUHAX Hayku. MoryT OBITb JONYILIEHbl HEJOYETHl B
ONPEEICHUN TOHATUN, UCIPABICHHBIE CTYJIEHTOM CaMOCTOSITENBHO B
IIPOLIECCE OTBETA.

41-45

JlaH mOJIHBIN, pa3BEpHYTHIM OTBET Ha IMOCTABIICHHBI BOIIPOC, IIOKA3aHO
YMEHHME BBIJCINUTH CYIIECTBEHHBIE M HECYUICCTBEHHbIE IIPU3HAKHU,
IPUYMHHO-CIEICTBEHHbIE CBsi3U. (OTBET YETKO CTPYKTYPHUPOBaH,
JOTUYEH, U3JI0)KEH B TepMHMHAaX Hayku. OJIHAKO JONYILIEHBI
HE3HAaYUTENbHbIE OIIMOKHU WJIM HE0YEThl, UCIIPABIECHHBIE CTYIEHTOM C
IIOMOUIBIO «HABOSIIKX» BOIPOCOB MPENOIaBaATENs.

36-40

Jan monHBIM, HO HEJAOCTATOYHO MOCJIEAOBATENIbHBIA OTBET Ha
MIOCTaBJIEHHBI BOIPOC, HO IPHU 3TOM IIOKA3aHO YMEHHUE BBIJIEIHUTH
CYLIECTBEHHbIE M  HECYUIECTBEHHbIE TIpPU3HAKM U  MPUUYUHHO-
cleaCcTBEHHbIE CBA3M. OTBET JIOTMUEH M M3JI0KEH B TEPMHHAX HAYKH.
Moryt ObITh JomymieHsl 1—2 omuOKM B OINpeNeIeHUM OCHOBHBIX
MOHSITUH, KOTOPBIE CTYJEHT 3aTPYIHAETCS UCIIPABUTh CAMOCTOSITENILHO.

31-35

JlaH HenocTaTOYHO MOJHBIM W HEJOCTAaTOYHO pa3BEPHYTHIM OTBET.
Jloruka ¥ TIOCJIEIOBATENBHOCTh H3JIOKEHUS WMEIOT HapYIICHUS.
JlonymieHsl omMOKN B PACKPBITUN MOHATHH, YNOTPeOJICHUN TEPMHUHOB.
CryneHT He crnoco0eH CaMOCTOSITENIbHO BBIIEIUThH CYIECTBEHHBIE U
HECYIIECTBEHHbIE MpPHU3HAKM U  NPUYMHHO-CJIEJICTBEHHBIE CBS3H.
CTyzneHT MOXeT KOHKPETHU3HpPOBaTh OOOOIIEHHbIE 3HAHMS, JOKa3aB Ha
OpUMepax MUX OCHOBHBIE TMIOJIOKEHUS TOJBKO C  TOMOUIBIO
npenogasaresns. PeueBoe opopmiienne Tpedyer nonpaBok, KOPPEKIUH.

26-30

JlaH HenoJIHBIA OTBET, JIOTMKA U IIOCJIEI0BATEIbHOCTh HU3II0KECHUS
UMEIOT CYIECTBEHHbIE HapyuleHus. JlomylieHsl rpyoble OIMOKU MpHU
OIPEIEICHUN CYIIHOCTH PACKPBIBAEMBIX IIOHATHM, TEOPHi, SBICHUH,
BCIICJCTBUE  HENOHMMAHMS  CTYJE€HTOM HUX CYLIECTBEHHBIX U
HECYILIECTBEHHBIX IIPU3HAKOB U CBA3EH. B 0TBETE OTCYTCTBYIOT BBIBOJIBI.
YMeHue packpbiTb KOHKpPETHBIE MPOSBICHUS OOOOIIEHHBIX 3HAHUN HE
noka3zaHo. PeueBoe ohopmienne Tpedyer NonpaBoK, KOPPEKIHH.

21-25

Jlan HemoJHBINA OTBET, MPEJCTABISIONINI cOO0H pa3pO3HEHHbIE 3HAHUS
0 TeMe BOIpOCa C CYIIECTBEHHbIMU OIIMOKAMU B ONpEAETICHUSX.
[TpucyTcTBYIOT (hparMEeHTapHOCTh, HEJIOTUYHOCTD M3N0KeHUs. CTyIeHT
HE OCO3HAET CBA3b JAHHOIO IIOHATHS, TEOPHUM, SBICHUSA C APYTMMH
0o0BeKTaMu JUCHMIUIUHBL. OTCYTCTBYIOT BBIBOJIbI, KOHKPETH3AlUS U

1-20
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J0Ka3aTCJIbHOCTb H3JIOXKCHHA. Peun HErpaMoOTHas. ,Z[OHOJ'IHI/ITCJ'II)HBIG n
YTOUYHAIOMMEC BOMPOCHI HNPCHOAaBaTCiid HE HNPHUBOAAT K KOPPCKIHNU
OTBCTa CTYACHTA HC TOJIBKO Ha ITOCTaBJICHHBIN BOIIPOC, HO U HA APYruc
BOITPOCHI AUCHUIIIINHBI.

He nonydens! oTBeTH 10 6a30BBIM BONPOCAM AMCHIUTUINHBL 0

PesynpTupyromas oneHka onpezensercs B cooTBeTcTBuU ¢ IlonoxenueM o 6amibHO-
PEUTUHIOBOM CUCTEME OLIEHKU 3HAHUU CTYJICHTOB.

Metoauka ¢popMUpPOBaHHS Pe3yabTHPYIOLIEH OLEHKH:

B xone Teky1iero u pyOeHOro KOHTPOIIS CTYIEHTBI MOTyT HaOpath 0-100 6arios:

11 pyOexxHas aTTecTanus - MAaKCMMAaJIbHO 50 6a/10B, M3 HUX:

Ot 0 1o 25 6aioB (pyOexHas aTTecTalus) — KOMIbIOTEPHOE TECTUPOBAHUE HIIM MTUChMEHHAs
KOHTpOJIbHAst padoTa;

Or 0 mo 25 OawioB (TeKkymias OIEHKA) — aKTHUBHAs paboTa 3a JaHHBIA TMEepuoja Ha
71a00paTOPHBIX U MPAKTHUECKUX 3aHATHUSIX.

2-51 py0e:xxHas aTTecTalus — MAKCUMAaJIbHO S0 0a/1/10B, U3 HUX:

Ot 0 o 25 6amnoB (pyOexHas aTTecTalys) — KOMIBIOTEPHOE TECTUPOBAHUE WIIM MUCHMEHHAS
KOHTpOJIbHast paboTa;

Ot 0 1o 25 GannoB (TeKyilas OlIeHKa)— aKTUBHAs paboTa 3a JaHHBIN Mepruoa Ha
71a00paTOPHBIX U MPAKTHUECKUX 3aHATHUSIX.

[TpoMexyTOUHBII KOHTPOJIb:

3auer WM IK3aMeH:

3a OTBET Ha 3a4YeTe UM dK3aMeHe cTyAeHT nonydaeTr 0-50 6anos.

CTyneHTbl, TONYyYMBIIME B XOAE TEKyIero u pyOexHoro koHTpons 56-100 OGamos,
ABTOMATUYECKHU MOJIYYarOT COOTBETCTBYIOIIYIO YK3aMEHALIMOHHYIO OLIEHKY WM 3aueT. Eciu cTyneHT
He HaOupaeT 56 6ayutoB 1S 3a4eTa (dK3aMeHa), WIIM OH XOYeT MOBBICUTH CBOIO OIIEHKY Ha dK3aMeEHe,
TO OH MOJKET CJIaBaTh 3a4eT WU dK3aMEeH B MIEPUO/I HK3aMEHAIIMOHHOW CECCHH.

PesynmpTHpyromasi OIlEHKa pPacCYUTHIBACTCS MO COOTBETCTBYIOLIEH (opMyne ¢ ydeToM
TEKyIIeH yCIeBaeMOCTH, PE3yJIbTaTOB PYOEKHBIX aTTECTAIlM W YCTHOTO OTBETa Ha DK3aMEHE WIIU
3ayere.

IIxajsa UTOroBoO# aKaJeMH4eCKOM YCIIEBAEMOCTH CTYICHTOB IO IMCLHUILJIMHE

Cucrema ouerok COI'Y
®opMma Cymma Ouenka
KOHTPOJIA 0aJlJI0B
86 - 100 OTJINYHO
IK3aMeH 71-85 XOpOIITO
56-70 YJIOBJIETBOPUTEIILHO
Saur 56-100 3a4YTEHO
0-55 He 324TeHO
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IToxa3aTeu U KPpUTEPUHU OLIEHNBAHUS KOMIIETEHLMII HA Pa3JIMYHBIX ITaNax uX (popmMupoBaHus,
ONMHUCAHME IIKAJ OLeHUBAHUS

YpoBeHb ¢chOpMHUPOBAHHOCTH KOMIIETECHIM A

«MuUHUMAJTbHBIA
YPOBEHb
He JOCTUTHYT»
(MeHee 55 0a/1;10B)

«MUuHHMAJLHBIH
YPOBEHb»
(56-70 6a10B)

«Cpennuii ypoBeHb»
(71-85 6ayi10B)

«BbICOKHMH YPOBEHb)
(86-100 6a.10B)

Kovmnemenyuu ne

Komnemenyuu

Komnemenyuu

Komnemenyuu

cpopmuposanbl. copmuposanul. chopmuposanul. cpopmuposanbl.
3HaHus OTCYTCTBYIOT, | ChopMupoBaHs 3HaHus  OOLIMpHBIE, | 3HAHUSA TBEpIBIE,
YMEHUS U HaBBIKU HE | 0a30BbIE  CTPYKTYpPHI | CUCTEMHBIE. apryMEeHTHPOBaHHbIE,
c(hOpMHUPOBAHEI. 3HAHUM. YmMmenus HOCSIT | BCECTOPOHHHE.
Ymenus PenpoayKTUBHBIN Ymenus YCIIEIIHO
(bparMeHTapHBI U | Xapakrep, IIPUMEHSIFOTCS K
HOCSAT HPUMEHSOTCS K | PELICHHIO Kak
PEenpOAYKTUBHBII PELICHUIO  TUIOBBIX | THMOBBIX, TakK |
Xapakrep. 3aJJaHUH. HECTaHJAPTHBIX
JlemoHCTpHpYy€ETCS JleMoHCcTpHpYyeTCcs TBOPYECKHUX 3aJaHUN.
HU3KHUH YPOBEHb | JOCTATOUHBIN JlemoHCcTpHpYyeTCs
CaMOCTOSITEJIbHOCTH | YPOBEHb BBICOKHI YPOBEHb
IIPAKTUYECKOTO CaMOCTOSITEJIBHOCTH | CAMOCTOSITEIIbHOCTH,
HaBbIKA. YCTOHYHMBOIO BBICOKAs
IPaKTUYECKOTO alalTUBHOCTb
HaBbIKA. [IPAKTUYECKOT O
HaBBIKA
Onucanue KpuTepues OlleHUBAHUS
OO6yuatronuiics OO6yuaromuiics Ob6yuatrouuiics OOyuarommiics
JEMOHCTPUPYET: JIEMOHCTPHUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET:
- CYLIECTBEHHBIE | - 3HAHHUA | - 3HaHHE ul- riryookue,
npoOesbl B 3HAHUAX | TEOPETHUECKOTO MOHMMAaHNE BCECTOPOHHME u
y4yeOHOro MaTepuaia; | MaTepHuaa, OCHOBHBIX BOIPOCOB | apIryMEHTHPOBAaHHbIE
- JIOTTYCKAIOTCS | - HEMOJHbIE OTBETHI | KOHTPOIUPYEMOIO 3HAHUSA
NPUHIUNHATIbHbIE Ha OCHOBHBIE | 00bEMa IIPOrPaMMHOTO
OIIMOKKM TpU OTBETE | BOMNPOCHI, OIIMOKH B | IPOrPaMMHOIO MaTepHuana;
Ha OCHOBHBIE | OTBETE, MaTepuania; - NOJIHO€ TOHHMaHUE
BOIIPOCHI, HEJ0CTaTOYHOE - TBEpIble 3HAHHUA | CYILIHOCTH "
OTCYTCTBYET 3HAaHUE U | TOHUMAaHUE TEOPETUYECKOTO B3alMOCBS3HU
NIOHMMAaHHE CYIIIHOCTH MmarepHara. paccMaTpUBaeMBbIX
OCHOBHBIX TMOHSTHI U | U3JaraeMbIx -CII0COOHOCTD MIPOLIECCOB u
KaTeropui; BOIIPOCOB; yCTaHaBIIMBATh U | SIBICHUM, TOYHOE
-HETIOHUMaHHe - HEyBEpeHHbIE U | OOBICHATH CBSI3b | 3HAHHE OCHOBHBIX
CYILIIHOCTHU HETOYHbIE OTBETHl HA | IPAKTUKU W TEOPHH, | IOHATHH B pamKax
JIOTIOTHUTEIBHBIX JIOTIOTHUTEIIbHBIE BBISIBIISITD 00cyK1aeMbIX
BOIIPOCOB B paMKax | BOIPOCHI; IPOTHBOPEYHS, 3aJJaHUi;
3alaHuM; - HEJ0OCTAaTOYHOE | TTPOOIIEMBI h| - CIIOCOOHOCTH
- OTCYTCTBUE YMEHHS | BJIAJICHUE TEH/ICHIIMH Pa3BUTHS; | yCTAaHABIMBATh u
BBINOJIHSATh JIUTEPaTypoil, - TpaBWIbHBIE U | OOBACHATH CBSI3b
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MPaKTUYECKHUE PEKOMEHTOBAHHOM KOHKPETHBIE, 0e3 | MPaKTUKU U TEOPUH;
3a/1aHus, IPOrpaMMon rpyOBIX omuooK, | - JIOTUYECKU
MPEyCMOTPEHHBIE U CIUILINHEL, OTBETHI Ha | IocJieJoBaTeIIbHEIE,
porpammoit - yMeHue 0e3 rpyObIX | OCTaBICHHBIC cojiepxKaTeNbHbIE,
JMCIUIIIMHEL, oIn0OoK peuaTth | BOIPOCHI; KOHKPETHBIE u
- OTCYTCTBHE | MPAKTUYECKUE - YMEHHE peuaTh | UCYEPIBIBAIOIINE
TOTOBHOCTH 3aJIaHus, KOTOpBIE | MPAKTUYECKHUE OTBETHI Ha BCE
(crocoOHOCTH) K | CIEQYET BBIIOJHUTD. | 3aJaHus, KOTOpBIE | 3aJJaHUsI, a TaKKe
JIUCKYCCUU U HU3KYIO CJIEIyET BBINOJIHUTD, | JOMOJHUTEIbHbIE
CTCIICHD - BJIQJICHUE OCHOBHOM | BOIIPOCHI
KOHTaKTHOCTH. JIUTEPATYpPOil, AK3aMEHaTOPA;
PEKOMEHIOBAHHOMN - YMEHHME pelIaTh
MPOTrpaMMOit MPaKTUYECKUE
JUCILIUILINHEL, 3aJIaHus;
- HajIu4ue | - CcBOOOIHOE
COOCTBECHHOI HCIOJIL30BaHUE B
000CHOBAHHOM OTBETaX Ha BOMIPOCHI
IMO3HITUH [0 | MaTepUaaoB
00CcyX1aeMbIM PEKOMEHIOBAHHOM
BOIIPOCaM. OCHOBHOM Hu
Bo3moxHEI JOTIOJIHHUTEIIFHOM
HE3HAUYHMTEIIbHBIC JUTEPaTYpHL.
OTOBOPKH Hu
HETOYHOCTH B
PacKpbITHH
OTHEIBHBIX
ITOJIOKCHUH
BOIIPOCOB,
MPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETax.
Ouenka Onenka Onenka Onenka
«HEYIOBJICTBOPUTEN | «yJ0BJIETBOPUTEIbH «xopomo»/ «OTJINYIHOY /
bHO» /He 3a4TEHO 0» / «3aYTEHO» «3aYTEHO» GaAYTEHO»

9. YueOHo-MeTOAMYECKOE U HH(POPMALIMOHHOE 00ecedeHne TUCIUIITUHBI

Jlureparypa
a) OCHOBHAs JIUTEPATypa:

1. T'munka H.JI. O6mas xumus. — M.: UaTterpan-Ilpecc, 2010. — 728 c.

I'munka H.JIL. 3agauun u ynpaxxknenus no ob6ueit xumuu. — M.: KHOPYC, 2014. — 240 c.

3. Heémora O.B. PykoBojmcTBO K Ja00OpaTOPHBIM 3aHATHSAM W CaMOCTOSITEIIBHOH paboTe Io

IucHuIninae «Xumus». — Baagukaskas: OO0 HIIKIT «MABPy», 2016. — 82 c.

AxmeroB H.C. OGmias u Heopranudeckas xumus. — M.: Beicmas mkomna, 2001. — 743 c.

Koposun H.B. O0mias xumus: yaeOHuk. — M.: Akagemus, 2014. -496 c.

6. COopHUK 33a1a4 U yIpaXHEHUH 1o o0mIeit 1 Heopraumdeckor xumun: [locodbue st By3oB / H.H.
[TaBnos, B.1. ®ponos, C.B. ®ponos u ap.; nox pea. H.-H. ITaBnosa. — M.: [Ipoda, 2005. — 239 c.

N

ok
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10.

11.

[IpakTukym mo oOmel u Heopranuueckoi xumuu: [locobue mis By3os / B.M. ®@ponos, T.M.
Kypoxtuna, 3.H. JIetmoBa u ap.; nmox pen. H.H. Ilanosa, B.. ®ponosa — M.: [Ipoda, 2002. —
304 c.

[IpakTukym mo Heopranuueckoi xumuu: [locobue nis By30B / JI.B. baduu, C.A. banesun, ®.b.
I'mukuna u ap. — M.: IIpocBemienue, 1983. — 303 c.

0) AOMOJIHUTEIbHAS JIUTepaTypa

Xomuenko I'.I1. [ocobue mo xumum ais mocrymamomux B By3bl. — M.: HoBas Bomna, 2007. —
489 c.

Xomuenko I'.I1., Xomuenko N.I'. COOpHUK 3a/1a4 IO XUMHH IS TOCTYIAIOMINX B BY3bl. — M.:
Hosas Bonna, 2012. — 278 c.

I'yzeit JI.C., Ky3nenoB B.H., I'yzeii A.C. O6mas xumus: YueOHuk. — M.: Uzg-so MI'Y, 1999. —
333 c.

8) cospemennbvle npogeccuonaibHvle 6a3vl OAHHBIX, UHPOPMAUUOHHBIE CHPABOYHbLE
cucmemul, 31eKMPOHHbBIE 00PA306aAmMeNbHbIE PECYPCh

ObecnieueH JOCTYN K COBPEMEHHBIM IMPO(ECCHOHAIBHBIM 0a3aM JaHHBIX, WH(OPMAIIMOHHBIM

CIPaBOYHBIM M MIOMCKOBBIM cucTeMaM (TpedyeTcs peructpaius B oudiaunorexke COI'Y):

1. DnektponHas 6ubnuoreka quccepranuu u apropedeparos PI'b (3BJ1 PI'b) (https://dvs.rsl.ru).
2. DBC «YuuBepcurerckas oudmmoreka onlinex» (https://biblioclub.ru).
3. DBC «Hayunas snekrponHas 6ubnuoreka eLibrary.ruy (http://elibrary.ru.)
4. VYwuusepcanbHas 0a3 manubix East View (https:/dlib.eastview.com). Jlorun: Khetagurov;
[MTapons: Khetagurov
5. DBC «KoncynbranT cTyaeHTay. http://www.studentlibrary.ru
6. OBbC «IOpaiit» - oOpa3zoBarenbHas Cpela, BKIIOYAIONIAS BUPTYAIbHBI YHTANbHBIA 3a
y4eOHUKOB U y4eOHBIX TOCOOMI OT aBTOPOB U3 BEAYIIHMX By30B Poccuu 1o BceM HaIpaBICHUSIM
U crienuansHocTaM (Www.biblio-online.ru)
7. UudopmannonHo-npasosoii nopran «apant» (http://www.garant.ru/).
8. CmnpaBounas mpaBosas cucrema Koncynprant [Imroc (http://www.consultant.ru/).
CocTaB JIMIEH3HOHHOTO M CBOOOTHO PACITPOCTPAHAEMOI0 MPOrPAMMHOT0
obecrieyeHHsl, B TOM YHCJIe OTEYECTBEHHOI0 MPON3BOJACTBA
Ne ni/m HaumenoBanue Ne norosopa (JiuueH3ust)
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) or
04.2016 .
Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) or
04.2016 T.
AHTHBHpYCHOE Ne 17E0-180222-130819-587-185 ot 26.02.2018 1o
nporpammuoe obecrieduenue | 14.03.2019 r., mpoanena go 2021 r.
KasperksyTotalSecurity
[Tporpamma ans O9BM «bauk | PazpaboTka cory CBuIeTENHCTBO 0
BOIIPOCOB JIJIsl KOHTPOJIS TOCY/JIapCTBEHHOW PErHCTpAIlMyd TPOTPAMMBbI IS
3HAHUN» OBM Ne 2015611829 ot 06.02.2015 r. (6eccpouHo)
CiscoWebex- Cuctema | OOO AiicrexmoroBop Ne J[83-2020 ot 10.08.2020-
IPOBEJICHUS] BEOMHAPOB. 10.08.2021 r.
Cuctema moncka TeKCToBbIX | No 795 ot 26.12.2020 1. (meicTBUTENeH [0
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3aMMCTBOBaHMI 30.12.2021 r.) ¢ BAO «Antu-Ilnaruar»
«Antunnaruar.BY3»

[Tporpammuoe obGecnieuenne | CBoOOAHOE IPOrPaMMHOE obecrieyeHue
TSt penaxtupoBanus | (beccpodHo)

7. XUMHUYECKHX  (opmyn ISis
Draw

Cucrema tectupoBanus | Ne 468 or 03.12.2013 r. UII Cynrarymun P.T.
8. Sunrav WEB Class (6eccpouno)

2) MemoouuecKue ykazanus, pazpadomannsie cocmasumenamu Padoueii npocpammol

1. Heénoa O.B. PykoBomcTBO K 1a00OpaTOpHBIM 3aHIATHSAM W CaMOCTOSTEIBHON paboTe 1m0
mucuuiuimie «Xumus». — Baagukaskas: OO0 HIIKIT «MABP», 2016. — 82 c.
http://dist-edu.nosu; http://Ims.nosu.ru

10. MaTtepuajbHO-TEXHHYECKOE OCHAIIIEeHHE JUCHUIJIMHBI

[TpoBeneHne OUCHUILUIMHBI 0OECIIEYEHO BCEM HEOOXOAMMBIM: JIaOOpaTOPHBIM O0OpYIOBAaHUEM,
npubopamMu, MarepuajiaMu, OINEPAaTHBHBIM JIOCTYIIOM K COBPEMEHHBIM INpOo(ecCHOHAIBHBIM 0a3zam
TaHHBIX, HH)OPMAIIMOHHBIM CITPABOYHBIM U TIOUCKOBBIM CHCTEMAaM.

VHHBEpCUTET 00ECIEeUYUBACT BO3MOXKHOCTh CBOOOJHOTO HCIIOJNIB30BaHUS KOMITBIOTCPHBIX
TEXHOJIOTHH. Bce KOMIBbIOTEpHBIE KIIacChl YHUBEPCUTETa OOBEIMHEHBI B JIOKATBHYIO CETh, CO BCEX
y4eOHBIX KOMITBIOTEPOB HMEETCsI BbIXO/ B VIHTEpHET.

ObecrieunBaeTcst JOCTYN K MHPOPMAITMOHHBIM pecypcaM, K 0a3aM JaHHBIX, B YATAIBHBIX 3aJ1aX K
CIPAaBOYHOW W HAy4YHOW JIMTEpaType, K MEPUOAUYCCKUM H3JAHHSIM B COOTBETCTBHH C HAlpaBJICHUEM
NOJAroTOBKH. KOMIBIOTEPHI OCHAIIEHBI HEOOXOIUMBIM KOMILJIEKTOM JIMIIEH3MOHHOTO IPOrPAMMHOTO
obecreyeHusl.

Y4yeOHBIC AYAUTOPUMA IJISA NMPOBEACHUSA 3aHATHH JICKIIMOHHOI'0 THIIA, CECMUHAPCKOro THUIia,
rpynmnoBbiIXx M MHMHIAUBHAYAJBHBIX KOHchIbTaIIHﬁ, TEKYLIECT0 KOHTPOJA H l'[pOMe)KyTO‘lHOﬁ
aTTecTallii, a TaKKe CaMOCTOSITEIbHOM PaldoThl 00y4arOIIMXCH: IMPENOJABaTEIbCKUM CTOJ, CTYII,
CTOJIBI M CTYJIBS JJIsI OOy4aromuxcs, kadeapa, KiaccHas JOCKa.

OOopynoBanue: MyJIbTUMEIUINHBIN KOMILIEKC (MIPOEKTOP, IKPaH), HOYTOYK, KOJIOHKU C MPOrpaMMHBIM
o0OecnieueHrneM, BBIXOJAOM B ceTb IHTepHeT W [0CTymOM B 3JIEKTPOHHYIO HH(DOpPMaIMOHHO-
obpazoBatenbHyto cpeny COI'Y.

IMporpammuoe odecneuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-
zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free;
JIEMOHCTPALIMOHHBIE U y4eOHO-HarIs,AHbIE TOco0us (BUACONPE3SHTALIMS).

Jladoparopusi OOmieil, ¢pu3nyecKoil M KO/UIOMJIHOW XUMHUM [Jsl TPOBeAeHHs] 3aAHATHI
CeMHMHAPCKOI0 THIA, Ja00pPaTOPHBIX 3aHATHH, KYypCOBOr0 NPOCKTHPOBAHMA (BBINOJIHEHUS
KYPCOBBIX padoT), IPyNNOBbIX ¥ MHAMBUAYAJIbHBIX KOHCYJIbTALMHA, a TaK/Ke CAMOCTOATEIbLHOMN
padoThI 00y4aromuxcs:

MpenojaBaTebCKUM CTOM, CTYJ, CTOJBl M CTYJbs JUIS 00ydaromuxcs, J1a00paToOpHbIE CTOJIbI, KJIacCHAs
JOCKa.

OO6opynoBanmne: MynbTUMeIUNHHBIM TpoekTop ¢ 3kpaHoM (Mynbrumenuiineiii npoektrop OPTOMA
projector DX32, ¢ nmoronouHsIM KperuieHneM U HaO. xabeneir — 1 mr. KommbroTep a/komm. kiacca
Pentium 4-506 Foxconn 915 GL7MH-S 512 Mb O3VY+/knaBuar — 11it. ¢ mporpaMMHBIM 00eCIiCUeHHEM,
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BBIXOJIOM B ceTb MHTEpHET M O0CTYNOM B 3JIEKTPOHHYIO MH(POPMAIMOHHO-00Pa30BaTEIbHYIO CPEdy
Ccorvy.

IMporpammuoe o6ecneuenne: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-
zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Free; Cucrema tectupoBanusi Sunrav WEB Class (beccpounoe I10); [Iporpammuoe obecrieueHue s
penaktupoBanus xumuueckux ¢opmyn Isis Draw (beccpounoe I10); Koncynerant mmoc; Cucrema
IIOMCKAa TEKCTOBBIX 3aUMCTBOBaHUI «AHTuIuiaruat BY3»; Ilporpamma miis 9BM «bank BOIIpocoB yis
KOHTposst 3HaHuit»; [apant; Cisco Webex; 1eMOHCTpallMOHHbIE U Yy4eOHO-HArJIsJHbIE MOCOOUS
(Buaeomnpe3eHTaIus).

JlabopaTopHoe oGopyaoBanue: BriTshkHoi mkad - 1 mr. Monomep M-510 cranmapTtHbIid — 2 IIT.
Konopumerp KOK-2MIT — 1 mr. Kanopumerp KJI-5 — lmr. Pedppakromerp MPD 454B-2M ¢
noaceTkoi — 1 m. Iomspumerp kpyrooit CM3 — 1 mr. Kongykromerp MAPK-603/1 — 1 mt. Bechr
nabopatopusie CAS MWI120 — 1 mr. Becsl mabopatopusie mnpeuusuonnbie ET-300I1 — 1 mt.
Anamuzarop «9kenept-001» — 1 mwr. Tepmoctar HUBER — 1 mit. pH-meTp «Annon-4100» - 1 wt. pH-
MeTp-MuuBonbT™MEeTp pH-150 MU- 1 mt. Becbst AND HL- 1 mt. Becbt WT-250- 1 mr. MarauTHast
Memanka [13-6110- 1mr. bans BoasHas - 1 mr. Mukpockon «Mwup 2» - 1 mt. pH-metp pH-340 — 1 mT.
Hentpudyra OITH-3 - 1 mt. Heo6xoanmeiii HaOOp XUMHYECKOU MOCY bl U PEAKTUBOB.

KoMnbloTepHblii  Kjaacc I NpPOBeJdeHHs] TeKYyIllero KOHTPOJsI H NPOMEXKYTOYHOM
aTTeCTAlMHU, 2 TAKXKEe CAMOCTOATEIbHOH PadoThl 00yYaKOIIUXCSH:
MPEToIaBaTeILCKUI CTOI, CTYJI, CTOJBI M CTYJIbS UTsl 0Oydarommxcs, kadeapa, KiaccHas T0CKa.
OobopynoBanmne: KomnproTepbl Uisi KOMIBIOTEPHOIO Kjacca B KOMIUIEKTE - C [POrPaMMHBIM
obOecrieueHrnEM, BBIXOJAOM B ceThb MHTepHET W JOCTYNOM B DJIIGKTPOHHYIO HH(DOPMAIIMOHHO-
obpazoBarensuyto cpeny COI'Y; uctounuku OecriepeboifHoro nuranus, Ippon, kommyTaTop Ijs Kiacca
D-Link DGS-10240, uarepaktusnas gocka 78 (1702070/15112/11344/2+ npoextop Beno MX503.
IIporpammuoe odecieuenne: Microsoft Windows 7 Professional, Microsoft Office Standard 2016; 7-
zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Free; Cucrema tectupoBanust Sunrav WEB Class (beccpounoe I10); [Iporpammuoe obecrnieueHue s
penakTupoBanus xumudeckux ¢opmyn Isis Draw (beccpounoe I10); KoncynsranT mumoc; Cucrema
IIOMCKa TEKCTOBBIX 3aUMCTBOBaHMM «AHTuIUIaruat BY3»; IIporpamma nins O9BM «bank BoIpocoB [uis
KoHTposiss 3HaHui»; [apant; Cisco Webex; JeMOHCTpallUOHHBIE W Y4YeOHO-HArJISAHBIE TOCOOUS
(BUAeOmpe3eHTALINSA).

Bl/lﬁJII/IOTEKa, B TOM 4YMCJIe YHTAJbHBIN 3aJ1: CTOIBI U CTYJIbA I O6yanOIHHXCH, KOMIIBIOTCPBIL
B KOMILICKTE C NpOrpaMMHBIM O6CCH€‘I€HI/IGM, BbBIXOIOM B CE€Th I/IHTepHeT " OOCTYIIOM B 3JICKTPOHHYIO
nHpopMalMOHHO-00pa3oBarenbHyto cpeny COI'Y.
IMporpammuoe odecneuenune: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-
zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free;
KoncynbranT mmoc; [apant; Cisco Webex.
9bC «Yuuepcuterckas oudmmoreka ONLINE» https://biblioclub.ru
ObC «KoncynsTant cTyaenta»  http://www.studentlibrary.ru
3BbC «OpaiiT» www.biblio-online.ru

11. JInct o0HOBJIEHUSI/aKTyaIU3 AL UM
1. Ilporpamma akryanusupoBaHna (2018-2019 yueOnslii rox).
1. AkTyanu3upoBaH CIUCOK OCHOBHOMW U JOMOJHUTEIBbHOMN JTUTEPATYPHI.

2. AKXTyanu3upoBaH TepeueHb JHUIEH3UOHHOTO M CBOOOJHO pACIpPOCTPAHIEMOTO MPOTPAMMHOIO
obecrieueHus.
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3. Baecensl pomonmHeHHss B pa3gen «MaTepuanbHO-TEXHHYECKOe O0OecreueHne IUCIUILTUHBI
(MoyIist)».

4. VYureHbl u3McHEHUs, BHeceHHble B «[lomokeHne o OaTBHO-PEUTHHTOBOW CHCTEME OIICHKH
YCIIEBAEMOCTHU CTYAECHTOB.

5. VYuTeHbl U3MEHEHHUS, BHECEHHBIE B CBSI3U CO CMEHOM yupenurtenss (IpUHAT HOBBIL — YcraB
@denepalibHOTO  TOCYIAPCTBEHHOTO  OIOJDKETHOIO  00pa30BaTEIbHOTO  YUPEXKIEHUS  BBICIIETO
obpazoBanus «CeBepo-OceTHHCKHN TOCYyAapCTBeHHBIM yHUBepcuTeT MMeHH Kocra JleBanoBuua
XerarypoBa» (yTBEpXkAEH MpHKa30M MHHHCTEpPCTBA HAyKH U BbIciIero oOpasoBanusi Poccuiickoii
®enepaunu ot 28.11.2018 r. Ne 1069).

6. W3menen maker PIIJI, oOHOBIIEHBI 00pa3oBaTe/IbHBIC TEXHOJIOTHH JUCIUIUIMH Tpoduisa, ydyeOHo-
METOAMYECKOE U TporpaMMHOEe obecrieueHue obOpasoBarenbHoro mnpouecca (ITomoxenune o
pa3paboTke M pealu3alud OCHOBHBIX NPO(EeCcCHOHANBHBIX OoOpa3oBarenbHbIX mnporpamm COI'Y
(mpuka3 Ne 382 ot 28.12.2018 r.).

BHecenHble W3MEHEHHsS U JIOTMOJHECHHUS YTBEPXKACHBI Ha 3acefJaHuu Kadeapsl oOmed u
Heoprannyeckor Xumuu (mpoTokost Ne 14/17-18 ot «28» urons 2018 r.)

3aB. kadenpoii Kyb6anosa JI.M.
OnoOpeHbl COBETOM (DU3UKO-TEXHUYIECKOTO (haKysapreTa (MpoToKoa No OT «___ » 2017 r.)
IIpencenarens Teaypu U.B.

2. Ilporpamma akryaausuponana (2019-2020 y4yeoublii rom).

=

AKTyanu3upoBaH CIIHCOK OCHOBHOM U JIOIIOJIHUTEIIbHOM JINTEPATYypPHI.

2. AKTyanu3upoBaH I€peYeHb JIMIEH3MOHHOIO M CBOOOAHO paclpoCTPaHSAEMOro IMPOrpaMMHOIO
obecrieueHusI.

3. Baecensl um3MeHeHus B paznen «CTpykTypa M o0wIas TPYIOEMKOCTb AWUCLUIUIMHBI» B CBSI3U C
M3MEHEHUSIMHU B yUeOHOM IUIAHE.

4. BneceHbl JOMOJHEHUS B pa3aen «MarepuanbHO-TEXHUYECKOe OOecreueHne JUCIUILTUHbI
(MoyIst)».

5. Baecensl u3MeHeHus, ¢ yueroM ycraHoBiIeHHOTO B COI'Y BHYTpEHHEro perjiaMeHTa 3JeKTPOHHOTO

oOyueHUsT M HCIIOJIb30BAHUS JUCTAaHLMOHHBIX o0Opa3zoBaTenbHbIX TexHosorui (Ilomoxxenune o6

3JIEKTPOHHOM O0YYEHHMH U AMCTAaHIIMOHHBIX 00pa3oBaTenbHbIX TexHonoruax B ®I'bOY BO «COI'Y»

(mp.Ne 49 ot 25.02.19 r.). Hauano pabotsl noprana guctanuroHHoro oOyuenuss COI'Y Ha HOBOIM

obpazoBarensHO# miatdopme (Ims.nosu.ru).

BHeceHHble H3MEHEHUS U JONOJHEHUS YTBEP)KIEHbI Ha 3aceJaHuM Kadeapbl oOmed u
Heopranuueckoil xumuu (mporokon Ne 15/18-19 ot «28» nronst 2019 r.)

3aB. xadenpoii Ky6anosa JI.M.
Omo06peHbI COBETOM (U3UKO-TEXHUIECKOTo (akyiprera (poToKoI Ne oT «__ » 2017 r.)
[Ipencenarens Traypu U.B.

3. [Iporpamma akryanauzupoBana (2020-2021 yuyeOHblIii roa).

1. AKTyaJ'II/IBI/IpOBaH CIIMCOK OCHOBHOM M JOIOJHUTEILHOMN JIMTCPATYPHI.
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2. AXTyanu3upoBaH TEpeuYeHb JMIEH3UOHHOTO M CBOOOIHO PpAaCIpPOCTPAHSIEMOTO IMPOTPAMMHOIO
o0ecrnieueHusl.

3. Buecennl pgononmHeHUss B pasgen «MarTepHanbHO-TEXHHUYECKOE O00CCleueHUe TUCITUTLIAHBI
(MoyIIst)».

BHeceHHble H3MEHEHHMs M JIOTOJIHEHMs YTBEpXKJIEHbl Ha 3acelaHuu  Kadeapbl obOmell wu
Heoprannueckoi xumuu (mpotokon Ne 13/19-20 ot «17» urons 2020 r.)

3aB. kadeapoii Kyb6amora JI.M.
Omo6peHbI COBETOM (PU3UKO-TEXHUIECKOTo (akyiprera (IpoToKoI Ne oT «__ » 2017 r.)
[Ipencenarens Traypu U.B.
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