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

1.1. HeasiMu ocBOeHUSI AUCHMIIMHBI «XUMHS 3JIEMEHTOBY SIBIISIETCS (JOPMHUPOBAHUE Y
CTYACHTOB (DyHIaMEHTAJbHBIX 3HAHUA O XMMHYECKHX CBOMCTBax sJeMeHTOB [lepuoandeckoit
CHCTEMBl M HMX COCJUHEHUH, a TaKKe pa3BUTHE MPAKTUYECKUX HABBHIKOB, HEOOXOIUMBIX IS
MOHUMAaHUA (PU3UKO-XMMHUYECKHUX MPOIIECCOB, MPOTEKAIONINX B y3JIaX BBICOKOTEXHOJIOTUYHOIO
MEAMIIMHCKOTO 00O0pYAOBaHMS, Ha TpaHHIle pasfena «Ouomarepuan — KUBas TKaHb» U B
cucTeMax in Vitro JuarHoCTUKM.

OcBoeHne TUCHUIUIMHBI «XUMUS 3JIEMEHTOBY» SIBIIIETCSA MHCTPYMEHTOM, IO3BOJISIOIINAM
WH)XEHEPY TPAMOTHO OCYIIECTBIISATH MPOCKTHPOBAHHUE, TEXHUYECKOE OOCITYKHBaHHUE, PEMOHT U
METPOJIOTMUECKYIO TIOBEPKY MEIULIMHCKUX allapaToB.

1.2. 3axaum 0ocBOEHUS TUCHUILINHBI:

- U3YYMUTb B3aUMOCBSI3b COCTaBa, CTPOCHUS U CBOMCTB XMMHUYECKHX 3JIEMEHTOB M HX
COEIMHEHUI, OCHOBAHHYIO Ha mepuoaundeckom 3akoHne /[.M. MenpaeneeBa, ¢ uCIOIb30BaHUEM
COBPEMEHHBIX CBEIECHMA O CTPOCHHUU BEIIECTBA, ONPEACIAIIINX HX NPUMEHEHUE B
MEAMIIMHCKOM MaTepHalioBeIeHuU (HampuMep, HCIOJIb30BaHME TUTaHA, TaHTalNa U KOOalbT-
XPOMOBBIX CIUIaBOB Ui HMILJIAHTATOB; cepedpa MU Meou B KayecTBE AaHTUOAKTEPHAIBHBIX
MNOKPBITUI; IJIATUHBI U 30J10TA JUISL 3JIEKTPOOB);

- paccMOTpeTh 00lMe M NPUHIUIHAIBHO Ba)KHbIE 3aKOHOMEPHOCTHM B MPOTEKAHUU
IIPOLECCOB B XMMHMUYECKHX CHUCTEMAaxX, C MO3UIUM XHMUYECKOW CBSI3U U PEaKLIUOHHOMN
CIIOCOOHOCTH BEIIECTB;

- U3y4eHUE XUMHH OMOTEHHBIX 3J€MEHTOB (MaKpO- U MHUKPOAJIEMEHTOB), GOPMUPYIOLINX
dbuznonornueckue Cpeapl OpraHu3Ma, JJis MOHMMAHUS MPUHIMIIOB PabOThl aHAIUTUYECKOTO
00opynoBaHus (aHATU3aTOPOB AIIEKTPOIUTOB, FA30B KPOBHU, KOAryIOMETPOB);

- (opmupoBaHue HaBBHIKOB Oe30MacHOro oOpallleHus C XUMUYECKHUMH PEaKTUBAMU
(KMCTIOTaMM, WIEJI0YaMM, PAaCTBOPHUTEISIMU), NMPUMEHSEMBIMU NPH OOCITYKHBAHUU M OUYUCTKE
TUAPABIMYECKUX CUCTEM KIIMHUKO-JIA00paTOPHOTO 000pYA0BaHMUS,

- pa3BUTHE AHAJIWTUYECKOTO MBIIIJICHUS JJs JAUAarHOCTUKM IIOJIOMOK ammaparypsl,
BBI3BAHHBIX XUMHUYECKHUMH (aKkTopaMu (00pa3oBaHHE HEPACTBOPUMBIX OCAJIKOB B KallWUIApax,
MacCUBAIIMS 3JIEKTPOJIOB, pa3pylLIeHHE MTOJIMMEPHBIX MeEMOpaH);

- pa3BUTh CAMOCTOSITEILHOCTh B MPHUOOPETEHHMH HAyYHBIX 3HAaHUM M  OMbITa
HKCIIEPUMEHTAIBHOM paboThI.

2. MECTO JUCIHMUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM MPOI'PAMMBI

2.1. Yd4eOHass aucHMIUIMHA «XHMMHS 3JIEMEHTOB» BKJIIOYEHA B 00s3aTeNbHBIN
nepevyeHb JMCHUUIUIMH 0a30BOM 4YacTH €CTeCTBEHHOHAYYHOTO MOAYyJs 00pa3oBaTeNbHOM
nporpaMmsl. JlucuuIuiHa peanusyercs B cooTBeTcTBuM ¢ TpedoBanusimu @I'OC, OIT BO u VII,
10 JaHHOMY HAaIpaBJICHUIO ITOATOTOBKHU.

IIpeameTroM wu3ydeHHMs OUCUMIUIMHBL «XUMHUS JJIEMEHTOB» SBIIAETCS JACTAIBHOE
paccMOTpEHHE CTPOEHHS, (PU3UKO-XUMUYECKHMX CBOMCTB XUMHUYECKHX DJJIEMEHTOB U HX
coenuHeHui Ha ocHOBe llepuoanueckoro 3akona /.M. Menzeneesa, a Takxe GopMUpPOBaHUE Y
CTYACHTOB (YHIAMEHTAIBHOTO XWMHKO-TEXHOJOTHYECKOTO  MBIIIJICHHS, I103BOJISIOLIETO
IPOTHO3UPOBATh PEAKLIMOHHYIO CHOCOOHOCTh BEUIECTB B peallbHBIX MPOU3BOJICTBEHHBIX
YCIIOBHSIX.

B cucremMe mnoaroroBku HWHXKXCHCPA MCI[I/IKO-6I/IOJ'IOPI/I‘-ICCKOI71 MMPAKTUKU OUCHHUILIJINHA
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«XUMHS HJIEMEHTOB» BBICTYNAET B POJM Ba)KHEHILEro «MOCTa» MEXIy (yHIaMEHTaJIbHbIMU
3aKOHAMH TPHUPOJBl M TPHUKIAIHBIMH WHXXEHEPHBIMU peuieHusMu. Huxenep pabortaer ¢
npubopaMu, KOTOpbIe B3aUMOACUCTBYIOT ¢ OMOJIOTHEH YeI0BeKa, a SI3bIK 3TOT0 B3aUMOCHCTBUS
— xumus. be3 Tmy0OKOro MOHMMAaHHUS CBOWCTB KOHKPETHBIX XHMHYECKUX DJIEMEHTOB
HEBO3MO>KHO HHU CIPOEKTUPOBATh HAJEKHBIH KapJUOCTUMYJATOpP, HU IOYMHUTH CIOMKHBIN
OMOXMMUYECKUI aHAIU3aToP.

JUis  yCHIEIIHOTO OCBOCHMsI JUCLMIUIMHBI CTYAEHT JOJDKEeH oO0najgaTh 3HaHMUSAMHU,
HOJYYEHHBIMU B HIKOJBHBIX KypCcax XMMMHU, (PU3UKHU M MAaTEMaTHKH, a TAK)KE YCIEIIHO OCBOUTH
IPEIIECTBYIONIYI0 AUCHUIUINHY HepBoro cemecrpa «OOwIas U HeopraHUdyeckas XUMHs», I71e
nproOpeTaroT HeoOXOAUMbIE 3HAHHS 10 ONPECIICHUIO TeIIOBBIX 3()(PEeKTOB M HANPaBIEHHOCTH
XUMHUYECKHX IIPOLECCOB (XMMHUYECKOW TEPMOJUHAMMKE), CKOPOCTH XHUMHUYECKUX peaKLul
(XMMUYECKOM KMHETHKE), a TaKXke 110 CBOMCTBaM pacTBOPOB M OCHOBaM 3JIeKTpoxumuu. s
YCBOEHHUS JUCLUILIMHBI CTYJIEHT JI0JIKEH:

- BJIaJIeTh XUMHUECKONW TEPMUHOJIOTHEH;

- IOHUMaTh ATOMHO-MOJIEKYJIIPHOE YUEHUE U CTPOCHUE aToMa;

- YMETb IPOBOJUTH PacyeThl 10 XUMHUECKOW TEpMOJUHAMUKE (OIpeesieHUe TeIUIOBBIX
3(eKTOB 1 HAIIpaBJICHUS MIPOIIECCOB) U KMHETHKE;

- 3HaTh TEOPUU PACTBOPOB U OCHOBBI AIKTPOXUMHUH.

JuctuiummHa «XWUMHUSL 3JIEMEHTOB» SABIIsIeTCS 0a30BOi I1athopMoil asl M3ydeHUs
MOCEIYIOMMX OOMIEHAYYHBIX W CHEIHANbHBIX JUCHUIUIMH TPOPECCHOHATBHOTO IUKIIA.
Hanpumep, «MenuuuHckue mnpuOOpHI, ammaparbl, CHUCTEMBI M KOMIUIEKCH», «OCHOBBI
B3aUMOJIeHcTBUA (U3MUECKUX MoJel ¢ OuooObekTamm», «TexHuuyeckoe OOCIyKUBaHUE U
PEMOHT MEAULIMHCKON TEXHUKHI.

KitoueBoil akTHBHON (OpPMON OCBOEHMS JUCHMIUIMHBI «XUMHS 3JIEMEHTOB) SBIISETCS
00BeMHBIN J1abopaTopHbIid MpakTHKyM. [l oOydatonuxcesa no npoduimo «buotexHudeckue u
MEIMIUHCKHE alnapaThl U CUCTEMb» XUMHUUYECKas J1adopaTopusi pacCMaTpUBaeTCs HE KaK MECTO
a0CTPaKTHBIX XMMUYECKUX OMBITOB, @ KAK MUKPOMO/IEIb IIPOLIECCOB, MPOTEKAIOIUX BHYTPU U Ha
MOBEPXHOCTU BBICOKOTEXHOJIOTMYHOTO METUIIUHCKOTO 000y J0BaHUS.

JIabopaTopHbIi MPaKTUKYM IPUHOCUT CIEAYIOLIYIO IPAKTUUYECKYIO TOJb3Y AJis Oyayieit
npoheccCuOoHaANBHON e TEIbHOCTH HHKEHepa:

- HaBBIKM JUISI METPOJIOTUYECKOI MOBEPKH U KaaMOpPOBKHU 00OpYJOBAaHUS: 3HAUUTENIbHAs
YacTh JUArHOCTHYECKOro 00OpYyJOBaHUS (aHATM3aTOPbl ra30B KPOBM, TIIFOKOMETpPHI) Tpedyer
peryisipHoii kanuOpoBkH. Ha npakTHKyMe CTyI€HThl CBOUMHU pyKaMH FOTOBSIT PacTBOPHI TOUHOM
KOHIIEHTPALlMU U3 PA3JIMYHbIX JIEMEHTOB (COoJel Kalusi, HaTpHsl, KaJbIHs), yyaTcs TUTPOBATh U
paboTaTh ¢ aHAIUTUYECKUMHU BecaMu. JTO (opMUpyeT 0a30BYI0 METPOJIOTHYECKYIO KYIBTYpPY,
HEOOXOUMYIO HHKEHEPY MPU HACTPOIKE AJaTYMKOB MPUOOPOB;

- TOHMMaHUE NPUHLUIIOB CEPBHCHOIO OOCIYKMBAaHUS W PEMOHTA: MHOTHME IOJIOMKH
7a00paTOPHBIX aHAJIM3aTOPOB CBSI3aHBl C «3aKYNOPKOW» TUAPABIMYECKHX Marucrpaien
HEpacCTBOPUMBIMM  coJisiMH  (Hampumep, ¢(ocdaramu uiam  KapOOHaTaMu KalbLUs) WX
nerpananuei peareHToB. [IpoBoas peakiuy 0caXAeHNs U paCTBOPEHUS KOMILIEKCOB Pa3IMUHBIX
3JIEMEHTOB B NMPOOUpPKE, WH)KEHEP BU3YaJbHO 3allOMHUHAET yclIoBHA 0oOpa3oBaHuUs ocaakoB. B
OyaymeM 53TO  TO3BOJUT €My TpaMOTHO  MOAOUpPaTh  MPOMBIBOYHBIE  PACTBOPHI
(lempoTenHU3aTOPBI, KHCIIOTHBIE/IIETIOUHBIE Oydepsl) JUTSt BOCCTaHOBJICHUS
paboTOCIOCOOHOCTH annapaTyphl,



- OCHOBBI TPOEKTHUPOBAaHUS OMOCEHCOPOB W MAaTEpUANOBEICHHS: MPU BBINOIHEHUH
71a00paTOpHBIX padOT MO M3YyYEHHUIO OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB d-3JIEMEHTOB
(maTuHa, cepedpo, Meab, IIMHK) U TaJOreHOB (XJIOp, HOM), CTYACHTBI COOMPAIOT MPOCTEHIITHE
raJIbBAHUUYECKUE IEMEHTHI. DTO JTaeT UM IPSIMOE, TAKTUIbHOE IOHUMAaHHUE TOTO, KaK BO3HUKAET
AJIEKTPOJHBIN TOTeHIMan — Qu3udeckas ocHoBa i paborel gatumkoB OKI, D3I u
aMIIEpOMETPUUYECKUX CEHCOPOB.

- KyJIbTypa TEXHUKH O€30MacHOCTU: WHXEHep, OOCITYXHBAIOMINA MEIUIUHCKYIO
TEXHHUKY, PEryIsIpPHO KOHTAKTHUPYET C XUMHUYECKU arpecCUBHBIMU M OMOJIOTHYECKH OMACHBIMU
KUAKOCTAMU. [IpakTHKyM B XUMHYECKOW J1abOpaTOpvH BOCHMTHIBAET CTPOTYIO JUCUHUILIMHY,
aKKypaTHOCTb, HaBBIKM pabOTHI C BBHITSDKHBIMU IIKa(aMu, KUCIOTaMHU U mIesodamMu, GopMupys
npodeccuoHaIbHBIE MAaTTepHbl 0E30IacCHOrO IMOBENEHHUS Ha pabodyeM MecTe B KIMHUKE WU
naboparopuu.

- IIpU TIPOBEICHUH JICKIIMOHHBIX U JIA0OPATOPHBIX 3aHATUN 00ECIIEUNBACTCS Pa3BUTHE Y
CTYJCHTOB HABBIKOB KOMAaHJIHOW paboThl, MEXIMYHOCTHOW KOMMYHUKALIUU, TMPUHATUS
pelleHui, JNHUAEPCKUX KauecTB (BKIOYAas MpU HEOOXOIUMOCTH MPOBEIECHUE TPYMIOBBIX
JUCKYCCUM, aHaJIu3 CUTyallud M MMUTAlMOHHBIX MOJENEH, COCTABICHHBIX Ha OCHOBE
pe3yNbTaTOB MPOBEIACHHBIX JIA0OPATOPHBIX pPabOT, B TOM YHCIE C Y4eTOM OCOOEHHOCTEU
po(hecCUOHATIBHON e TENIbHOCTH BBIITYCKHUKOB).

MotuBanonHast (yHKIUS 3aKII0YaeTCs B CTHMYJIMPOBAaHUM HHTEpECca CTYIEHTOB K
Hayke. Ha nexunn Heo0XO0AMMO 3aMHTEPECOBBIBATD, 03a/1a4UTh CTYJEHTOB C LIEJIbI0 BHIPAOOTKU
y HHUX JKEJIaHUs JAIbHEHIIero M3y4eHUs TOW WIM MHOW MpoOIeMbl B 00JACTH XUMHYECKOU
TEXHOJIOTHH.

PaGouass mporpamMma IUCHUIUIMHBI «XUMHS AJIEMEHTOB» JJIsi WHBAIUIOB M JIHMI[ C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS  pa3padaThiBaeTCs HMHIMBUIYaJbHO C Y4E€TOM
0CcOOEHHOCTEH MCUXO(PHU3MUECKOTO Pa3BUTHUSA, WHIAMBHIYAIbHBIX BO3MOXHOCTEH U COCTOSIHMSA
3/10pOBbsI TAKUX O0YUYaAIOIIUXCS.

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, @OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA JMCIIAIIJIMHBI (MOAYJISA)
[Tpouecc u3yueHus: AMCUUIIINHBI (MOAYs) « XUMUS 3JIEMEHTOB) HalpaBJIeH Ha:

- ¢bopMHpOBaHME DJIEMEHTOB ClENyIOIUX KoMmreTeHiuil B cootBerctBuu ¢ OIl BO mo
HaIpaBJIeHUIO TOATOTOBKY (crierranbHocTH) 12.03.04 «Xumudeckast TEXHOIOTHS»:
a) oomenpodeccuonansubix (OIIK): OIIK-1, 3.

Taonuya 1 - @opmuposanue KomnemeHyuil OUCYUNTUHAMU

Haumenosanue
OUCUUNTIUH,
dopmupyrowux Cemecmpul, hopmuposanus KomnemeHyuil OUCYUNTUHAMU
KoMnemeHuuio
CO6MECHHO

Oomas u
HeopranuvecKkas v
xumusn (b1.B.5)

Maremaruka (51.5.7) v v v

XUMHUS DJIEMEHTOB v




Haumenosanue
OUCUUNTIUH,
dopmupyrowux
KomMnemenyuio
COBMECHHO

Cemecmpul, popmuposanus KomnemeHyuii OUCYUNTUHAMY

(B1.5.9)

AHaﬂI/ITI/I‘{eCKaﬂ XUMUA
nu (1)I/I3I/IKO'XI/IMI/I‘~ICCKI/I€
METOAbI aHaJIn3a
(B1.5.10)

®usnka (b1.6.11)

dusnueckas XUMHUsI
(b1.5.19)

XuMusi OHOJIOTHYECKH
aKTHUBHBIX BEIIECTB
(b1.5.20)

dusnonorus yenoseka
(b1..22)

MenunuHcKas
ouodusuka (b1.5.23)

OCHOBBI OMOXUMHH
(b1.5.24)

O3HaKOMUTENbHAS
npaktuka (62.Y.1)

IToaroroska x
MPOIIeIype 3aIIUTH H
3amuta BKP (B3./1.1)

OIIK-3

Obmas u
HeopraHuvecKast
xumus (b1.B.4)

XHUMMUS 3JIEMEHTOB

(51.B.9)

AHanutnueckas XUMHUS
1 QU3NKO-XUMHYECKHUE
METO/IBI aHAJIN3a
(51.5.10)

@usnka (b1.5.11)

Ddusznyeckas XuMus

(51.5.19)

XuMust OUOIOTHYECKH
AKTUBHBIX BELIECTB

(B1.5.20)

Menunuackas
omodmsuka (61.5.23)

OCHOBBI 6I/IOXI/IMI/II/I
(B1.5.24)

IToaroroBka k
MPOIIeType 3alIUTHI 1
zammta BKP (B3./1.1)




HHEPEYEHD IIVNTAHUPYEMBIX PE3YJIBbTATOB OBYYEHUA 11O JIUCHUIIJIMHE, COOTHECEHHBIX C
IINTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHHMA OIl

Tabnuya 2 - Ilepeuens naanupyemuix pe3yibmamos o0yueHus no OUCYUnIUHEe, COOMHECEHHbIX C NJIAHUPYEMbIMU PE3YTbMamamu 0C60eHUs

Ko n Kox v nanmenoBanue OueHo4YHbIE CPeICTBA
HHIUKATOPA N
HanMeHOBaHUe OCTHKEHMSI Ilnannpyemsble pe3yibTaTbl 00y4eHHUs 10 JUCHUIIIMHE Texyuero IIpomeskyTOoUHOM
KOMIIETeHIH U KOHTPOJIf arrecTauMu
KOMIIETeHIH U




Koa v nHaumenoBanue

OueHo4YHbIE CPeCcTBA

Koa n
HHAUKATOpPAa <
HanMeHOBaHUe IlOCTI/l)KeHEﬂ Ilnannpyemble pe3ybTaThbl 00y4eHHUs 10 JUCHUIIIMHE Texyuero IIpomeskyToUHOM
KOMIIETCHIINHN KOHTPOJIHA arTrecranmmu
KOMIIETCHIINHN
3HATD:
- OCHOBBI CTPOCHHS
ATOMOB U MOJIEKYII;
- KJIACCH(HKAIHIO
YMETb:
XUMHYCCKHUX 3JICMCHTOB
IO AJICKTPOHHOI ” OTPCICIATE
KombArypamEH XUMHUYECKUE CBONCTBA
BaHeHTH}:i“O o8- BEIIIECTBA O UX BJIAJETH:
- CHOCOGEI IO ’eHI/IH OJICKTPOHHOMY - HaBbIKaMH OIIMCaHUs
(usaecKe v > | crpoenurio; CBOJICTB BELIECTB Ha
. - COMOCTABIISAT OCHOBE
OIIK-1. Ciocoben XAMHYECKHE CBOMCTBA .
A EMCHTOB 1 HX ¢usnueckue u 3aKOHOMEPHOCTEM,
NPUMCHSATD S —, XMMUYECKUE CBOUCTBA BBITCKAOIINX U3
CCTCCTBCHHOHAYYHBIC - OCHOBHbIC ’ MPOCTHIX BELICCTB, MEPHOJTUIECKOTO 3aKOHA
¥ O0IIEHHKEHEPHBIE AAKOHOMEPHOCTH o0pasyeMbIX 27eMeHTaMH | u [leproaguueckoi
3HAHUS, METOJIBI P JaHHOMW MOATPYIIIIEL, CHCTEMBEI;
HPOTEKAHHS - KontponbHbie
MaTeMaTHIECKOTO . |-ompenensirh - 3aKOHOMEPHOCTSIMH Bomnpocsr mis
a”anusa u RHMIHOCRIX DeAKIUti: PCaKkIMOHHYIO MPOTCKAHMS BOTPOCEI K MMUCBMEHHOI'0
MOJIEIHPOBAHHA B HOIIK-1.2 Ilpumensiem 3aKOHOMEPHOCTH B CIIOCOGHOCTD XHUMHYECKUX PEaKIHii, OT4eTaM 110 SK3aMeHa
ESITENBHOCTH 8 UHIICEHEPHO NPAKMUKe Bgmecm' COEIMHEHHI; TEXHOJIOTHIECKUX paboram Bompocs: st
CBSBAHHOI ’ oA peutenus 3a0ay _ 3aBI/ICI/H’\/IOCTI> - BBISIBIISATD nporeccax u - 3ajaHus K (I:)THoro
N npogheccuoHanrbHouU KHCOTHO-OCHOBHBIX 1 | SAKOHOMEPHOCTH B OKpY’KatoLleM MHUPE; MMUCHbMEHHBIM y
pa3paboTKoi, M3MEHEHNH GU3HICCKUX | - 3HAHMSIME XHMHUCCKUX cobecesl0BaHMs Ha
OdessmenbHOCmU OKUCIATENEHO- > KOHTPOJIBHHBIM ]
IIPOCKTHPOBAHUCM, BOCCTAHOBHTENHEIX M XUMHYECKHX CBOMCTB 1 (U3MYECKUX CBOWCTB paboTam 1o 9K3aMeHe: OUIICThI
KOHCTPYHUPOBAHHEM, CBOHCTE OT PHPOMH! MPOCTHIX BENIECTB C BEIECTB U UX asnenam (30 6meroB)
TEXHOJIOTHSIMH S HEMCHTOB Hl;xp YYETOM CTPOCHHS UX COeIMHEHHMI 115t p
MPOU3BOACTBA U CTeTICHH OKICITCHIA: aTOMOB M MOJIEKYJI, obecrieueHus
9 o
KPUCTAJTJIMYCCKOU 0oC CCTBJICHUS
SKCILTyaTalnn - PacmpoCTPaHEHHOCTh cEp B— xn};/lujko-
OMOTEXHMYECKUX SIIEMEHTOB TI0 IPYIIIAM Y ’
CHUCTEM ¥ TOIPPYIIIAM: - (hopMHPOBATH HAYTHOE | TEXHOJOTHYECKHX
o aK’II‘)IZ'-IeCKO,e - MBIIIJICHHUE, HABBIKU MpOoUECCOB U
Hap HOE BHAYCHHE TEOPETHUECKUX 3HAHUHN 6e301MacHOCTH
v JUIs1 KOHKPETHBIX 3a1a4 KU3HCACATCIIBHOCTU

3JIEMEHTOB MOATPYIIIIHI
1 00pa3yeMbIX IMU
COCIMHEHMIA;

- IpUMEHEHUE
3JICMCHTOB U UX
COCIMHEHUH B
npolieccax XUMHUYECKON
TEXHOJIOTHH

XUMHUYECKON TEXHOJIOTHH;
- IPOrHO3UPOBAThH
MEXaHU3MBbI TIPOTEKAHUS
XUMHUYECKUX PEaKINi




Koa v nHaumenoBanue

OueHo4YHbIE CPeCcTBA

Koa n
HHAUKATOpAa <
HanMeHOBaHUe OCTHKEHMSI Ilnannpyemble pe3ybTaThbl 00y4eHHUs 10 JUCHUIIIMHE Texyuero IIpomeskyToUHOM
KOMIIETCHIINHN KOHTPOJIHA arTrecralnmumn
KOMIIETCHIINHN
YMETb:
- OCYUIECTBIIATD
nabopaTOpHbIH (PHU3MKO-
XUMHUYECKUI
OKCIICPUMEHT I10
3aJJaHHOM METOJIHKE C
COOJIIO/ICHUEM TTPABILIT
TEXHUKH 0€30I1aCHOCTH;
3HATD: - TI0JIL30BATHCS BITAJETb:
) XUMHYECKUMU )
OIIK-3. Cnocoben - OCHOBHBIE TIPaBHJIa CAKTHBAMMU - OCHOBHBIMH
IIPOBOAUTH TEXHUKH 0€30MaCHOCTH p Ny o npueMaMH M HaBbIKaMHU KOHTpOJ'ILHBIe
XUMHUYECKOM MOCYA0H 1 .
skcnepuMmeHTanbueie | MOIIK-3.1. Buioupaem u pH paboTe B IMITCOKIM paboThl B XUMHYECKOH | BOMPOCHI K
HCCJICAOBAaHUS U ucnonwvzyem XHUMUYCCKOU 06OpY/I0BAHHEM; nabopaTopuu ¢ oT4yeTaM o
H3MEPEHHS, coomeemcmeyiouue naboparopuu; - IPUMEHATD PaBIIA COOMONICHHEM HOPM 71abopPaTOPHBEIM
00pabaTbeIBaTh U pecypcesl, cospeMeHHble ~ OCHOBHBIC MCTOJBI 1 Ge301acHoi paGoTH B TeXHHKH pabortam
[PUEMBI IIPOBECHHUSL . 6e3011aCHOCTH;
MIPEICTaBIATh MemoouKu u 060pyoosanue ’ XUMHYECKOH - 3ajaHus K
0 0 OKCIICPUMCHTA, 1260DATODHH: - HaBbIKaMH
MIOJIydCHHBIE JaHHBIC | 01 npogedenus - XHMHYECKHE METOMb : nonI;OBI;TLéﬂ npaxTHuecKoii paors | TICBMCHHBIM
C y4eTOM cHenupuKu OKCNEPUMEHMANbHbLX | necnenopanns s C peaKTHBAMH K KOHTPOJIbHBIM
OMOTEXHUYECKUX UCCcne008anull u usmepeHuu XUMHYECKUX MPOIECCOB CTaIE)OBKIa)MH .. 060pyﬂ0BaHI/ICM; pa60TaM Io
CHUCTEM U Ha SMIIUPUYECKOM H i P — A - IpreMaMu paboTHI B paszciiaM
TEXHOJIOTU I TEOPETUYECKOM P . XUMHYECKOH
OKCIEPUMEHTA,
YPOBHSX nabopaTopun

- cobupaTp npocreiinme
YCTaHOBKH IS
MIPOBEACHHUS
11abopaTOPHBIX
HCCIIeIOBaHUM’,
TIOJIB30BATHCS
¢$uznuecKuM,
XAMHYECKHM
000pyI0BaHHEM
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Koa n
HaNMEeHOBaHHE
KOMIIETEHIINH

Koa v nHaumenoBanue

OueHo4YHbIE CPeCcTBA

HHAUKATOpAa o
0CTHSKeHILsT IInanupyemsble pe3yJbTaThl 00y4eHHS M0 JUCHHILINHE Tekywmero IIpome:xxyTO4YHOM
! KOHTPOJIHA aTTeCTallumn
KOMIICTCHIUHA

YMETh:
- BBISIBISITH
MIPAKTUYECKYIO
3HAYMMOCTb BJIIAJIETbD:
TIOJTY4E€HHBIX - MaTCMaTU4YCCKUMHU
PEIYILTATOB pacueTraMu U
HUCCIICIOBaHMA MPEACTABICHUEM
- MOJIB30BATHCS 3KCITePUMEHTAIBHBIX
CIIpaBOYHBIMHU JaHHBIMU PE3yIbTATOB B

3HATH: U IPOHU3BOIHUTD rpapuIecKoM BHIE;

- METOJIBI HEOOXOUMBIE PACUETBl | - ITEPATYPHBIM

MaTCMaTHYCCKUX JJI BBIIIOJIHCHUS MMOMCKOM XHMHUYECKOM

pacdeToB Ui peIeHnsT | 1abopaTOpHOTO UH(bOpPMAIINH C

3aja4, NpaKTUKyMa U HCIIOJIb30BAHUEM

HOIIK-3.2. - XUMHYECKHe U nmpocTeime Pa3IHIHBIX
(bI/ISI/IKO-XI/IMI/I'-IeCKI/Ie WHXXCHEPHBIC pAaCUYCThI; HUCTOYHHUKOB

Obpabamvieaem u
npeocmasisiem noJyueHHvle
9KCHEPUMEHMATIbHbLE
OamHwie 051 NOJLyHeHUsl
000CHOBAHHBIX 66160008

METOIbI IJISI OTyYEeHHS
JIaHHBIX;

- METOZBI 00padOTKU
IKCIEPUMEHTAIBHBIX
JIAHHBIX, B TOM YHCJIE
CTATUCTHYECKUE;

- paBHJIa
Npe/ICTaBICHUS
JKCTIEPUMEHTAIBHBIX
JTAHHBIX

- OIHCHIBATh
[IPOBEICHHBIC
9KCHEPUMEHTBHI;

- BBINOJIHATH PACUYEThI C
HCIIOJIB30BaHHEM
9KCHEPUMECHTAIBHBIX U
CMPaBOYHBIX JAHHBIX;

- 00pabartbiBaTh
TMOJTy4EHHBIX
9KCTIEpHMEHTAIIbHBIE
JIaHHBIC; BHICKA3bIBATh
CBOIO TOYKY 3PEHHS B
0o0CyXIeHUN
pEe3yJIbTaToB;

- IPOBOJIUTH OLIEHKY
MIPAKTUYECKON
3HAYUMOCTH
pe3ynbTaToB
HCCIIeJOBaHHUS

(cTIpaBOYHUK, HAYYHBIE
U Hay4HO-TIOMYJISIPHBIC
W31aHus,
KOMIBIOTEPHBIE 6a3bl
JTAHHBIX, PECYPCHI
Unrepuera);

- METOZaMH 00padOTKU
pEe3yJIbTaToOB
IKCIIEPUMEHTA; -
(hU3UKO-XUMHYECKIM
anmapaToM pacueTHO-
TEOPETHIECKHX
METOJIOB JUISl U3y4YEHHS
CBOMCTB BEIECTB U
MPOLIECCOB C UX
y4acTueM
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4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBbI

4.1 Pacnipenesienne TPyA0EéMKOCTH IMCHUIIMHBI 110 BUJIaM padoT Mo ceMecTpam
OO0mast TpyAOoéMKOCTh AWCIMIUIUHBI COCTABISET 7 3a4eTHBIX eOuHMI, 252 dYacoB
pacripe/ielieHie 4acoB 110 BUAaM padOT CeMecTpaM MpeICTaBICHO B Tabmwuie 3.

Taonuua 3 - Pacnpeodenenue mpyooémkocmu OUCUUNIUHBL RO 6UOAM PADOM RO cemecmpam

TpyroéMkocTh B yac

" B T.Y. II0
Buj yueOHoii padoThl Bcero
ceMecTpam
4acoB
2 cem

C UCIIOJIb30BAHUECM OJICMCHTOB

@opMaT u3yyeHHs TUCIUIIHHBI
ANIEKTPOHHOT0 00ydeHus

O0masi TpyA0€MKOCTb JUCIUIUIMHBI IO YYCOHOMY TUTAHY 252 252
1. KonTakTHas padora: 109 109
1.1. AyauTtopHasi paboTa, B TOM 4ucJje: 102 102
3aHATHUSA JeKIHOHHOTO THMa (J]) 34 34

3aHATUS ceMuHapckoro tuna (I13-cemunapsl, mpakTuyeckue
3aHATHUS U D)

naboparopusie paboTsl (JIP) 68 68
1.2. BHeayauTopHasi, B TOM YHcJe 7 7
KypcoBas pabdota (mpoekt) (KP/KII) (koncynpTanus, 3ammra)

TEKYIIUI KOHTPOJIb, KOHCYJIBTAIMHU IO JUCIUILTUHE 5 5
KOHTaKTHas paboTa Ha npoMexyTouyHoM KoHTpose (KPA) 2 2
2. CamocTrosiTesabHas padora (CPC) 89 89

pedepar/acce (MMOAroTOBKA)

pacuérHo-rpaguyeckas padora (PI'P) (moaroroska)

KOHTpOJIbHas paboTa S 5

kypcoBas pabota/mpoekt (KP/KII) (moaroroska)

CaMOCTOSITENIEHOE H3YUCHHE Pa3/IeioB, CAMOIIOArOTOBKA (IpopaboTKa n

MOBTOPCHUC JICKIIUOHHOI'O MaTepHrajia U MaTcpuaia y‘{€6HI/IKOB u y‘{e6HLIX 84 84
HOCO6I/II>1, IIOAT'0OTOBKA K J'Ia60paTOpHBIM U MPAKTUYICCKUM 3aHATUAM, KOJUVIOKBUYM

W T.J.)

[ToaroroBka k sx3amMeHy (KOHTPOJIb) 54 54
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4.2. Conepxanue JMCHHMILJIMHBI, CTPYKTYPUPOBaHHOE 110 TeMaM

Taonuya 4 - Codeportcanue OucyuniIuHvl, CMPyKmypupoeannoe no memam

Bunel yueonoi padoTsl

Ilnanupyemsle K
OHTaKTHasl
(KOHTPOJIHpyeEMBbIE) e 5 2 HaumeHoBaHnue Peanmzanus HaumeHnoBanue
Pe3yJIbTATHI = E HCIO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
OCBOCHMSL: > ":f ol 2 ol 5 2 g AKTHBHBIX U IpakTuyeckoi DJIEeKTPOHHOT0
xox YK; OIIK; TTK HaumenoBanue pa3aesioB, TeM = 2 s § ?: E E é Bug CPC MHTEPAKTHBHBIX T Kypea
M MHAUKATOPBI 5 E é E E E = (93 o0pa3oBaTe/ibHBIX | (TPyA0eMKOCTh B | (TPY10e€MKOCTH B
JI0CTHKEHUSA g é" § % = § l§ = Te)mo.nonzlﬁl2 gacax) yacax)
KOMIIeTeH M = l% = E‘ 5| © =
2 CEMECTP
Pasnea 1 Teopus crpoenns atoMoB U [lepuoanyeckuil 3aK0H
IIOATr0OTOBKA K JICKIITUAM J'IeKLII/IH-O6’I>${CHeHI/Ie C
Tema 1.1 Teopus cTpoeHus aroma ’ ’ [2.2] (ct. 16-63); 2.1 YaCTUYHBIM
BOJIOPOJa U CIIEKTPBI aTOMOB (ct.8-15) MpUBIICYCHHEM (DOPMBI
TIUCKYCCHH, Gece bl
JlaGopaTopHuas padora Ne 1.1 Pemenue 6 5 HOJrOTOBKA K 3aHSTHIO
OIIK-1: 3a7a4 110 CTPOCHUIO aTOMa [3.1] ctp. 3-6
HOIIK-1.2 Tema 1.2 MHOTOSJIEKTPOHHEIE ATOMBI, [OArOTOBKA K JICKIHSIM
OIIK-3: KBAHTOBbIE YHCIIa, IPABHIIA 3ATIOTHEHHS 2 2 1.2 (ct. 5-30); 2.1 (ct.8-
HIOIIK-3.1 3IEKTPOHAMH OpPOUTATIEH. 15)
HOIIK-3.2
JlaGopaTopHuas pa6ora Ne 1.2 Pernienune F;Zl(;(fom;ag SAATHIO
3a1a4 Ha [leprogudeckuii 3aK0H UM. 8 5 HOHFOTT:BKa KlKP KOJUIOKBHYM
J .. MengneneeBa. KoarponbsHast paborta [3.2] cp. 4-16
JIBKIII/IH'O6’L$ICH8HI/IC C
Tema 1.3 [leproguuecknii 3aKOH UM. HOATOTOBIA K JCKIILM YaCTHYHBIM
2 2 1.2 (ct. 5-30); 2.1 (cT.8-
JI.1. Menneneera 15) npUBJIeYeHHEM (HOPMBI
TICKyccuH, Oecembl
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Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAs
(KOHTpoOJIMpYyeMbIe) e z 2 HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJbTaThl =E . HCIOJIb3yeMBbIX B paMKax pa3paGoTaHHOTO
OCBOEHUS: o E u|l B ol 3 & AKTUBHBIX U IIpakTuyeckoit DJIEKTPOHHOT' 0
ko1 YK; OIIK; IIK Hauwmetopatue pasaesios, Tem S = g § ?i E E’ G“ L (e HHTEePAKTHBHBIX NOAr0TOBKH Kypca
W HHANKATOPBI E: E é £ E § & 6 o0pa3oBaTelbHBIX | (TPYI0eMKOCTh B | (TPYA0EMKOCTH B
JTOCTHKEHHUSI g é" § c% ; § l§ = Te)mo.ﬂorlzlﬁl2 gacax) 13 qacax)“
KOMITIeTeH Il = = S é‘ 8| O =
Brimonnenue
CamocrosTeabHast padoTa 1o nomarmaux KP
ocBoeHmio 1 pa3znena: 6 [3.1] cTp.3-34 (1m0
AOMAIIHAS KOHTPOJIbHasi padora BLIOODY
TIPeTo1aBaTes)
Hroro no 1 pazneay 6 14 22
Pa3nen 2 Xumudeckast CBsI3b M CTPOCHUE MOJIEKYIT
Tema 2.1 XuMuueckas CBsI3b U CTPOCHHE OJIFOTOBKA K JIEKIIUAM
MOJIEKYJ1. MeToI MOJIEKYJIIPHBIX 7 ’ [2.1] (ct. 49-85); [2.2]
opOuTtaneil. MexxMoIeKyIspHbIe (cTp. 69-150); 1.2 (cT.
B3aUMO/ICHCTBUS. 5-30); 2.1 (cr.8-15)
OIK-1: JladopaTopnasi pabora Ne 2.1 Pemenue
HOIIK-1.2 3a/1a4 110 XUMHUYECKOM CBSI3U U 10 6 HOAroToBKa K KP
OIK-3: cTpoeHuio Moneky1. KoHTposibHast [3.3] ctp. 3-33
HOIIK-3.1 pabota
HOIIK-3.2 Tema 2.2 XuMHUYECKas ¥ DJIEKTPO-
CTaTUYeCKasl COCTABILIONINE CBSI3U B
MeTaJUIax U CIUIaBax, 06CCH€‘H/IB3K)H_[I/IC IOJArOTOBKA K JICKIIUAM J'[eKL(PIH-OG’bHCHeHI/Ie C
1.4.Tnase1 2 u 3., c. 40- YaCTUYHBIM
MEXaHUYECKYI0 ¥ TEPMHUYECKYIO 1 2

npoyHoCTh MeTauia. [Ipumenenne
metoma MO JIKAO mis onpeneneHust
MOPSIJIKA CBSI3U B METaIJIax.

62

npuBiIeYeHHEM HOPMBI
JIMCKyCCHH, Gecebl

14




Ilnanupyemble
(KOHTpOJIMpYyeMbIe)
pe3yJbTaThl
OCBOEHHSI:
koa YK; OIIK; ITK
M MHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

Bunel yueonoi padoTsl

KonrakTHas
6 - HaumeHnoBanue Peanuzanus HaunmeHnoBanue
abora
P g HCIO0JIb3yeMbIX B paMKax pa3paboTaHHOrO
A = 9 o
= S ol Hag AKTHBHBIX U IpakTuyeckoi DJIEeKTPOHHOT0
(5] 2 9| = v = =
HanmeHoBaHue pa3aesioB, TeM < E S| 2 S| = . Buxg CPC
) 258 ¥ 50 MHTEPAKTHBHBIX MOArOTOBKHU Kypca
- =) S o
E g E E E § & 6 oﬁpaaoBaTeﬂml{;lx (pr}loeMKolcaTL B (prﬂoeMK(])jTL B
=3 = o0
2 |3 § ZEl 2 TeXHO.I0T Hii yacax) 4acax)
= S o &S| O =
= =
JIeKIUA-00BsICHEHHE C
IIOArOTOBKA K JICKIIUAM
HYaCTUYHBIM
Tema 2.3 KommiiekcHble coeIMHEHHS 4 2 [2.1] (c1.1-170), [2.2]
IIpUBIIeYeHNEM (HOPMEI
(ctp. 154-201)
IICKyccuH, Oecenbl
06yquI/Ie Ha OCHOBC
JKCIEPUMEHTA,
HCCIIE0BATENbCKUHN
JlabopaTopHas paGora Ne 2.2 A
K s 6 6 noaroroska k JIP METO[,
«KROMIIJICKCHBIC COCIUHCHUA I S- U P-
A . P [3.4] cTp. 3-29, 36-41 TEXHOJIOTHS
METaJLIOoB BBITIOJIHCHUA
abopaToOpHBIX 3aaHIH
B MaJIbIX Irpynrmax
06yquMe Ha OCHOBC
OKCIICPUMEHTA,
UCCIIEI0BATENIbCKUT
JlabopaTopHas padora Ne 2.3 a
«KoMiiexcHsle coequuenus s d 6 6 HOArOTOBKa K JIP METOx,
A A [3.4] ctp. 3-29, 36-41 TeXHOOTHS
METaJLIOB BBITTIOJTHCHU S
mabopaToOpHBIX 33aHIH
B MaJIbIX Ipynrmax
JlaGopaTopHnas paGora Ne 2.4 Cnaua 6 6 noaroroska k KP
JUCKYCCHUsA
otyetoB. KontponsHas pabora [3.4] cp. 3-35
BBIITOJIHCHHUEC
CamocrosiTesibHasi padoTa no nomamuux KP
OCBOEHMIO 2 pa3aena: 6 [3.4] ctp. 3-35 (o
AOMAIIHAS KOHTPOJIbHasi pabora BBIOOPY
HpenonaBaTeJm)
Hroro no 2 pa3zneny 12 28 36
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) aBora ® a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
T
pe3yabTaThI p % E o HCIOJIb3yeMBbIX B paMKax pa3pab6oTanHoro
OCBOEHUS: o o E u|l B ol 3 & AKTUBHBIX U IIpakTuyeckoit DJIEKTPOHHOT' 0
aNMEHOBaHHE Pa31ea0B, TEM ] ] S| = o
ko1 YK; OIK; K pa3ieios, | 5 F § 5| g e ) Bux CPC MHTEPAKTHBHBIX HOJTrOTOBKH Kypca
- | &5 -
M MHAUKATOPBI = g2 £ E| 5 = ?3 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= EE| S8 12 13 14
IOCTHKEHHUS % é"% § E § = =~ TEXHOJOTr Ui gacax) gacax)
KOMITIeTeH Il = = S é‘ 8| O =
Pasznen 3 Xumus si1eMEHTOB
IIOArOTOBKA K JICKIIUAM
Tema 3.1 Xumus S-351eMeHTOB (110
( 4 1 1.2 (ct. 5-30); 2.1 (cT.8-
rpymnmam) 15)
o0y4eHHe Ha OCHOBE
9KCIIEPUMEHTA,
JlaGopaTopHas padora Ne 3.1 s- 6 4 noAroroska K JIP HUCCICI0BATENbCKII
AJIeMEHTHI | 1 2 rpymnm [3.5] ctp. 3-10 MeETOx,
TEXHOJIOTHUA
BBITIOJIHCHUA
OIIK-1: 71a60paTOPHBIX 3aaHHIT
HOIIK-1.2 B MaJIbIX TpyHIax
-3 IOJArOTOBKA K JICKIIUAM
OIIK-3: Tema 3.2 Xumus p-3JIeMEHTOB (110 A t
HOIIK-3.1 4 1 1.2 (ct. 5-30); 2.1 (cT.8-
TPYIITaM) 15)
HOIIK-3.2
o0ydeHHe Ha OCHOBE
OKCIICPUMEHTA,
HCCIIEI0BATEILCKAI
JlabopaTopHast pabora Ne 3.2 p — 6 6 HoaroToBka k JIP METOf,
anemenTs! |1 — VII rpynm [3.5] ctp. 11-29 TEXHOJIOTHS
BBITTIOJTHCHU S
nmabopaTopHBIX 3aTaHHH
B MaJIBIX Irpynnax
IMOATOTOBKA K JICKIITUAM
Tema 3.3 Xumus d- u f-amementon A >
2 1 1.2 (c1. 5-30); 2.1 (cT.8-
(00630p) 15)
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) e ® a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yabTaThI % E o HCIOJIb3yeMBbIX B paMKax pa3pab6oTanHoro
OCBOCHMS: . Solgou| 528 AKTMBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
HanmeHoBaHue pa3aesioB, TeM < 23lzs| X g Buxg CPC
ko1 YK; OIIK; IIK > = E_ AEEAR-R> G‘ HHTEPAKTUBHBIX IOAT0TOBKH Kypca
M MHAUKATOPBI = = E E E § = ?3 o0pa3oBaTeIbHBIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= ) 12 13 14
IOCTHKEHHUS % é"% § E § = =~ TEXHOJOTr Ui gacax) gacax)
KOMITIeTeH Il = = S é‘ 8| O =
o0y4eHHe Ha OCHOBE
9KCIIEPUMEHTA,
JlaGoparopHasi pa6ora Ne 3.3 d — P HCCIIEIOBATEBCKHI
IIOAr0OTOBKA K
snemMeHThI | rpynmel (Cu) u Il rpynms 4 6
pymmet (Cu) u Il rpy [3.5] crp. 38-51 meto,
(Zn, Cd, Ho) TEXHOJIOTHS
BBIIIOJIHCHU A
1abopaTOPHBIX 3aTaHHH
B MaJIbIX Irpynmax
IIOArOTOBKA K JICKIIUAM
Tema 3.4 Xumus d-3;1eMeHTOB (110 A t
4 1 1.2 (ct. 5-30); 2.1 (cT.8-
TPYIITaM) 15)
IIOArOTOBKA K JICKIIUAM
Tema 3.5 Xumus f-semenTos (o
( 2 1 1.2 (c1. 5-30); 2.1 (cT.8-
TPYIITaM) 15)
06yquMe Ha OCHOBC
OKCIICPUMEHTA,
uccie0BaTeIbCKUM
JladopaTopnasi padora Ne 3.4 «Xumus 4 4 noarotoska k JIP METO/I,
MapraHia u Xxpoma» [3.5] crp. 30-38 TEXHOJIOTHS
BBITTIOJTHCHU S
mabopaToOpHBIX 33aHIH
B MaJIbIX rpynnax
JlaGopaTopHnas padora Ne 3.5 Craua 6 6 othopMIIeHHE OTIETOB
OTYETOB JIP [3.5] ctp. 3-51 mckycens
Hroro no 3 pazneny 16 26 31
HUTOI'O no nucuunjnHe 34 | 68 89
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5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTALNMUA ITO U'TOI'AM OCBOEHUA JUCHUIIVIMHBI.

Texymias arrectanusi CTYJICHTOB MPOW3BOAMUTCS B JHUCKPETHBIC BPEMCHHBIC HHTEPBAJIBI
JEKTOPOM H TperojaBareieM, BEAYIIMMHU JIa0OpaTOpHBIE 3aHATHS 1O JAHCUUILUIMHE B
CIenyrImux popMax:

— BBINIOJIHEHHE TPYIIOBBIX 33JaHUH B MAJIBIX TPYIIIAaX Ha JJA0OPATOPHBIX 3aHSATHUSX;

— TECTHPOBAHHE 10 TEMaM JICKIIMOHHBIX 3aHSITHI;

— CEMHUHAPBI/KOJIJIOKBUYMBI Ha Ta0OPATOPHBIX 3aHSITHSIX;

— pellIeHre KOHTPOJIBHBIX 3a/1a4.

5.1. TunoBble KOHTPOJIbHbIEC 32JaHUSI WJIM HHble MaTepHAJIbl, He00OXOAUMBbIE J1JIs
OLIEHKHU 3HAHU, YMEHHH ¥ HABBIKOB M (WJIH) ONBITA 1eATEJILHOCTH

Bomnpocel, uHauBMAyanbHBIE 3aaHUs W 3aJadd MPEJCTAaBIEHbl B METOJUYECKHX
yKa3aHUAX K JabopaTopHbIM 3aHaTHsM [3.1 — 3.7], mpencraBieHHbIX B 1. 6.3.

5.2. Onucanue nokasareJieil U KpUTepueB KOHTPOJIS yCIIeBAeMOCTH, ONTUCAHUE KA
OLlEHUBAHUS

Jl7is OlleHKW 3HAHUW, YMEHUN, HABBIKOB M ()OPMUPOBAHHUS KOMIIETEHIMH 110 AUCIUILTUHE
JUISl TEKYIEro KOHTPOJsi B ceMmecTpe (mepBasi U BTOpas KOHTPOJIbHAS HEACINs) MPUMEHSETCS
0aJIbHO-PETUHIOBASI/TPAIMIMOHHANL  CHCTEMAa KOHTPOJS UM  OLEHKH YCIEBAaeMOCTHU
CTYAEHTOB.

Taonuya 5 — bannvHo-peiimunzoean cucmema OYeHUBaAHUA

IIxkana
JK3aMeH
OLICHUBAHUS
41-50 OTtnuyHO
31-40 Xoporio
21-30 VY 10BIETBOPUTEIIBHO
0-20 HeynoBneTBopuTenbHO

IIpu mpomMexyTOUHOM KOHTpoOJie (IK3aMEH) YCIIEBAEMOCTh CTYAEHTOB OLIEHMBAETCS IO
nATUOATTBHON CUCTEME: «OTIINYHOY, «XOpOLIO», «Y1I0BJIETBOPUTEIILHO»,
«HEYAOBIETBOPUTEIBHOY.

OTnnyHO «5» — JaH TOJHBINM, pa3BEpHYTHIH OTBET Ha MOCTABJIEHHBIM BOIPOC, MOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HaHUII 00 O0OBEKTE, J0Ka3aTeJbHO PACKPBITHI OCHOBHBIE
MOJIO)KEHHUST ~ TeMbl; B  OTBETE  IPOCJIEKMBAETCA  4YeTKasg  CTPYKTypa, JIOTMYecKas
MIOCJIE0BATENBHOCTD, OTPAXKAIOWIAsl CYIIHOCTb PACKPbIBAEMBIX IOHATHH, TEOpUH, SBICHUU.
3HaHue 00 0O0BEKTE JAEMOHCTpUPYETCS Ha (POHE MOHUMAHHS €r0 B CHCTEME JAaHHOW HAyKu U
MEXIUCHUIUIMHAPHBIX CBsA3ed. OTBET M3JI0KEH JINTEPATYPHBIM S3BIKOM B TEpPMHUHAX HAyKH,
MoKa3aHa CIOCOOHOCTH OBICTPO pearupoBaTh HA YTOUHSIOIIUE BOIIPOCHI.

Xopomo «4» — naH NOJHBINA, pa3BEPHYTHIA OTBET Ha NOCTABIEHHBIM BOIPOC, IMOKA3aHO
YMEHHME BBIIEIUTHh CYIIECTBEHHbIE M HECYIIECTBEHHbIE NPU3HAKH, MPUYHMHHO-CIIEICTBEHHBIE
cBsa3u. OTBET 4YETKO CTPYKTYPHUPOBAaH, JIOTMYEH, H3JI0)KEH B TEpMHMHAaX Hayku. OpHako
JIOTIYIIIEHbl HE3HAUUTENbHbIE OMIMOKH WM HEJOYEThl, MUCIPABICHHBIE CTYIEHTOM C IOMOIIbIO
«HaBOJAIIMX» BOIPOCOB. 3ajaya pelieHa WINA IMOJHOCThIO, WM JONYLIEHbl HE3HAUUTEIbHBIC
HE0YEeThl, UCIIPABJICHHBIE CTYICHTOM B X0JI€ OTBETA;
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Y 10BNETBOPUTENBHO «3» — JaH HENOJHBIM OTBET, JIOTMKA M IIOCIEN0BaTEIbHOCTh
U3JI0KEHUSI UMEIOT CYLIECTBEHHbIE HapylleHus. JlomylieHs! rpyOble OMOKH NP ONpeeNeHun
CYILIIHOCTU PACKPBIBAEMBIX NOHATUMN, TEOPHI, SBJIICHUH, BCIIECTBUE HETIOHUMAHUS CTYAEHTOM HX
CYLIECTBEHHBIX M HECYIIECTBEHHBIX IPU3HAKOB U CBA3CH. B OTBETe OTCYTCTBYIOT BBIBOJBI.
YMeHHe pacKpbITh KOHKPETHBIE MNpPOSBICHUS OOOOIICHHBIX 3HAHWHM HE MOKa3zaHO. PeueBoe
odopmiieHre TpedyeT MONPaBOK, KOPPEKIHH.

HeynoBierBoputenbHo «2» — CTYIEHT IEMOHCTPUPYET HE3HAHHME TEOPETHUUYECKUX OCHOB
IIpeIMeTa, He YMEET JeJIaTh ApryMEHTUPOBAHHBIE BBIBOJBI U IPUBOIUTD IIPUMEPBI, TOKA3bIBAET
ciaboe Bi1aJIeHue MOHOJOTUYECKON pedblo, HE BJIQJICET TEPMUHOJIOTUEN, IPOSBISET OTCYTCTBHUE
JOTMYHOCTH M IOCIENOBATEIbHOCTH H3JIOKEHMs, JAEJaeT OLIMOKH, KOTOPbIE HE MOXKET
UCIIPAaBUTH, Ja’Ke IPU KOPPEKLIMHU IIPENOaBaTesleM, OTKa3bIBA€TCS OTBEUATh Ha 3aHATHH.
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Taobauya 6 — Kpumepuu oyenusanus pezyibmama 00y4eHus no OUCYUNIUHE U WIKAIAd OYEeHUBAHUS

Kon n
HAaUMEHOBaHHeE
KOMIIETEHIIHH

KO}I 1 HAUMCHOBAaHHUEC
HHIUKATOpa JOCTHKCHUHA
KOMIICTCHIINH

Kpurtepnu oneHnBanus pe3ybTaTOB 00y4eHHS

OreHka
«HEeYO0BJIETBOPHTEIbLHO»
/ «HE 3a4TCHO»
0-59%

OT max peUTUHIOBOU
OLICHKH KOHTPOJISI

OreHka
«YIOBJIETBOPUTEILHOY /
«3aYTECHO»
60-74%

OT max peUTUHIOBOU
OLICHKH KOHTPOJISI

Ornenka
«xopowo» /
«3a4TCHO
75-89%

OT max PeUTUHIOBOM
OLICHKH KOHTPOJISI

OrneHka
«OTJIHYHO» /
«3aUTEHOY
90-100%

OT max peUTUHIOBOH
OIIEHKH KOHTPOJIS
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Koan
HaMMEHOBaHHUe
KOMIIETeHIUH

Koa u HamumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIETEeHIHH

Kpurtepuu oneHuBaHus Pe3yJbTAaTOB 00y4eHUs

Onenka
«HEyI0BJIETBOPUTEIbHOY
/ «HeE 3a4TEHO»
0-59%

OT Max PeHTUHTOBOU
OIICHKU KOHTPOJIS

Onenka
«YIOBJETBOPUTENLHOY /
«3aYTEHO»
60-74%

OT Max PeHTUHTOBOU
OIICHKU KOHTPOJIS

Ouenka
«xopoio» /
«3aYTCHO»
75-89%

OT max peiTHHTrOBOM
OLICHKU KOHTPOJIS

Orenka
OTJITHYHO» /
«3aYTEHO»
90-100%

OT Max PeHTHHTrOBOMN
OIICHKH KOHTPOJIS

OIIK-1. Cnocoben
MPUMEHSTh
€CTECTBCHHOHAYYHBIC
1 OOIECHHKEHEPHBIE
3HAHUS, METOBI
MaTEeMaTHIECKOTO
aHanmm3a u
MOJICITUPOBAHIS B
MHXEHEPHOU
NIESITETBHOCTH,
CBSI3aHHOM C
pa3zpaboTKoi,
MPOCKTHPOBAHUEM,
KOHCTPYUPOBAHUEM,
TEXHOJIOTUSIMH
MIPOU3BOJICTBA U
IKCILTyaTalul
OMOTEXHHYECCKHUX
CUCTEM

HOIIK-1.2 [lpumensem
3HAHUA eCMEeCMEEHHbIX HAVK 8
UHIICEHEPHOU npakmuke s
peuierus 3a0au
npogeccuonanbHoll
desamenbHOCU

He 3naeT ocHOBBI cTpOECHUS
aTOMOB U MOJIEKYJI;
KJTacCU(HKAIINIO XUMUUECKHX
3JIEMEHTOB I10 3JIEKTPOHHOMN
KOH(UTYpaluyu BaJICHTHOTO CIIOS;
CHOCOOBI MOTyYEHUS,
(du3HYecKre 1 XUMUYECKHe
CBOHCTBa
3JIEMEHTOB U UX COCAMHCHHUI;
OCHOBHBIE 3aKOHOMEPHOCTH
MPOTEKAHUS XUMUIECKHUX
peaxuuii; 3akOHOMEPHOCTHU B
HM3MEHEHUH CBOMCTB MPOCTHIX U
CIIOKHBIX
BEILIECTB; 3aBUCMOCTh
KHCJIOTHO-OCHOBHBIX U
OKHUCIIMTEJIbHO-
BOCCTaHOBHUTEJIBHBIX CBOUCTB OT
TIPUPOJIBI AIEMEHTOB B X
CTENEeHH OKUCIICHUS,
PacIpoCTPaHEHHOCTH IEMEHTOB
MO0 TPYIIIAM 1 IO PYyTIHaM;
MIPAKTUYECKOE U Hay4yHOe
3HA4YEHUE IEMEHTOB IOATPYIIIIbI
1 00pa3yeMbIX UMH COCJIMHEHHIA;
MIPUMEHEHHE IEMEHTOB U UX
COEeIMHEHUH B TIpolieccax
XUMHUecKoi TexHonoruu. He
yMeeT ONpeesITh XUMIIECKUE
CBOICTBa BEIIECTBA 110 X
3JIEKTPOHHOMY CTPOEHHUIO;
COMNOCTABISITh (PU3NYECKHE U
XHUMUYECKHE CBOMCTBA MPOCTBIX
BEIIECTB, 00pa3yeMbIX
JJIEMCHTaMU )IaHHOP'I OATPYIIIBL;
OTIPENENATh PEAaKIIMOHHYIO
CIOCOOHOCTh HEOPTAHHIECKUX
COCIMHEHHIT; BBISBIIATD
3aKOHOMEPHOCTH B H3MEHEHUHI
CbI/ISI/I‘leCKI/IX H XUMHUYCCKUX
CBOMCTB MPOCTHIX BEUIECTB C
Y4€TOM CTPOCHUS UX aTOMOB U
MOJIEKYJI, KPUCTAIIIMUECKOMN

CTPYKTYPHI;

YacTU4yHO 3HAET OCHOBBI
CTPOEHUSI aTOMOB U MOJIEKYJI;
KJTacCU(HKAIINIO XUMUUECKUX

3JIEMEHTOB I10 3JIEKTPOHHOMN
KOH(UTYpaluyu BaJICHTHOTO CIIOS;
CHOCOOBI MOTyYEHUS,
(u3MYecKre 1 XUMUIECKHe
CBOHCTBa
3JIEMEHTOB U UX COCAMHCHHUI;
OCHOBHBIE 3aKOHOMEPHOCTHU

MIPOTEKAHUS XUMUIECKHUX

peakuuii; 3aKOHOMEPHOCTHU B
HU3MEHEHHUN CBOMCTB IMPOCTHIX U
CIIOKHBIX
BEILIECTB; 3aBUCUMOCTh
KUCJIOTHO-OCHOBHBIX U
OKHCIIUTEIILHO-
BOCCTaHOBHUTEJIBHBIX CBOUCTB OT
TIPUPOJIBI AIEMEHTOB M X
CTENEHH OKUCIICHUS;
PacnpoCTPaHEeHHOCTh 3JIEMEHTOB
TI0 TPYTIIIaM M TTOATPYTIIaM;

MIPAKTUYECKOE U Hay4yHOe

3HAa4YEHUE HJICMEHTOB MOArPYIIIbI
1 00pa3yeMbIX HMH COeJUHEHUI;
MIPUMEHEHHE IEMEHTOB U UX
COEeIMHEHUH B TIpolieccax
XMMHUYECKOU TEXHOJIOIHU. YMeeT
OTIPEAENATh XUMUIECKHE
CBOMCTBA BEILECTBA 110 UX
3JIEKTPOHHOMY CTPOEHHUIO;
COMOCTABISITh (PU3NYECKHE U
XHUMUYECKHE CBOMCTBA MPOCTBIX
BEIIECTB, 00pa3yeMbIX
37eMEHTaMU JaHHOH MOATPYTIBI;
OTIPENENSATh PEAaKIINOHHYIO
CIOCOOHOCTh HEOPTAHIIECKIX
COCIMHEHHIT; BBISBIISATD
3aKOHOMEPHOCTH B H3MCHEHUHU
(I)I/ISI/ILIGCKI/IX U XUMHYECKUX
CBOMCTB IPOCTHIX BELIECTB C
Y4€TOM CTPOCHHUS X aTOMOB U
MOJIEKYJI, KPUCTAJLINUECKON

CTPYKTYPHI;

Xopo1uIo 3HaeT OCHOBBI CTPOCHUS
aTOMOB ¥ MOJIEKYJT;
KJIACCU(PUKAITUIO XUMAIECKUX
3JIEMEHTOB TI0 3JICKTPOHHOM
KOH(HTYpaIy BaJICHTHOTO CIIOS;
CIIOCOOBI ITOJTydeHNS,
(huznvecKkue U XUMUIECKUE
cBOicTBa
JJIEMEHTOB U X COCAMHCHHI;
OCHOBHBIE 3aKOHOMEPHOCTH
MPOTEKAHUSI XUMUYCCKUX
peaxIyii; 3aKOHOMEPHOCTH B
M3MEHEHUH CBOWCTB MPOCTHIX U
CJIOKHBIX
BEIIIECTB; 3aBUCHMOCTh
KHCJIOTHO-OCHOBHBIX U
OKHCIHUTEIHHO-
BOCCTaHOBHUTEJIBHBIX CBOUCTB OT
TIPUPOIBI SIIEMEHTOB U UX
CTETICHH OKHCJICHHUSI,
pacmpoCTpaHEHHOCTh 3JIECMEHTOB
0 TPYIIIaM U TIOATPYIIIam;
MPaKTHYECKOE U HAYYHOE
3HAa4YEHHUE DIIEMEHTOB ITOATPYIIIHI
1 00pa3yeMbIX UMH COETHHECHU;
MIPUMEHEHHE DJIEMEHTOB U UX
COeIMHEHMH B TIpoIieccax
XUMHYECKOU TEXHOJIOTHH. Y MeeT
OTIPEIEIATh C OIHOKAMHU
ONPEICISATh XUMHUYECKHE
CBOICTBA BEILIECTBA MO UX
JJIEKTPOHHOMY CTPOCHHUIO;
COIOCTABIIATh (PU3UIECKHE U
XHUMHYECKHE CBOMCTBA MPOCTHIX
BEIIECTB, 00pa3yeMbIX
3JIEMEHTaMM JaHHOHU MOATPYIIIBI;
OMPEACIATh PEAKIIHOHHYIO
CIIOCOOHOCTh HEOPTaHUIECKHX
COEIMHEHHI; BBISIBIISATH
3aKOHOMEPHOCTH B H3MECHEHUH
(DUBHIECKUX H XUMHYECKIX
CBOMCTB MPOCTHIX BEIIECTB C
YYETOM CTPOCHHUS HX aTOMOB U
MOJIEKYJI, KPUCTAIIIMUECKON

CTPYKTYpBI;

3HaeT B COBEPLIECTBE OCHOBBI
CTPOEHHSI aTOMOB M MOJIEKYJI;
KIIaCCH(UKAIIIO XUMHYIECKHX
9JIEMEHTOB II0 JIEKTPOHHON
KOH(UTYpaIiy BaICHTHOTO CJIOS;
CII0coOBI MOTyYeHNS,
(uznUecKre U XUMUIECKUe
CBOICcTBa
3JIEMEHTOB U UX COCANHCHHUH;
OCHOBHBIE 3aKOHOMEPHOCTH
MPOTEKAHUSI XUMHYECKHX
peaxuuii; 3akOHOMEpHOCTH B
HU3MEHEHUH CBOMCTB NPOCTHIX U
CJIOXKHBIX
BEIIECTB; 3aBUCHMOCTh
KHCIIOTHO-OCHOBHBIX U
OKHCIIUTENBHO-
BOCCTAaHOBHUTEILHBIX CBOHCTB OT
TIPUPOABI HIIEMEHTOB U UX
CTEIEeHH OKUCIICHHS;
pacnpoCcTpaHeHHOCTh
9JIEMEHTOB TIO TPYIIaM U
MOATPYIIIaM; IPAaKTHIECKOe 1
Hay4YHOE 3HAUYCHHE 3JIEMEHTOB
TIOTPYIITEI U 00pa3yeMbIX UMH
COEeIMHEHUH; IPUMEHEHHE
JJIEMEHTOB U HX COCANHEHUH B
MpoLIECCax XUMUYECKOH
TEXHOJIOTUH. YBEPEHHO yMeeT
OIpEeAeNATh XUMUUECKUE
CBOMCTBA BeI[ECTBA 110 UX
ANIEKTPOHHOMY CTPOCHHIO;
COIIOCTABIIATH (PU3NIECKUE U
XUMHUYECKUE CBOWCTBA MPOCTHIX
BEIIECTB, 00pa3yeMbIX
3JIEMEHTaMM JaHHOH
l'lOJll"pyl'll'lbI; ONpeacIsATh
PEaKLHUOHHYIO CIOCOOHOCTH
HEOPraHWYECKUX COEIUHEHU;
BBIABJIATH 3aKOHOMEPHOCPY B
M3MEHEHUH (PU3UICCKUX H
XUMHYECKUX CBOHCTB IMPOCTHIX
BEIECTB C YUYETOM CTPOCHHS UX
aTOMOB ¥ MOJIEKYJI,
KPHCTAJUINYECKON CTPYKTYPBI;




Koan
HaMMEHOBaHHUe
KOMIIETeHIUH

Koa u HamumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIETEeHIHH

OLICHKHW KOHTPOJIA

0T max peTuHroBoi
OLIEHKU KOHTPOJIS

KpuTtepuu olleHUBaHHUSA Pe3yJIbTATOB 00yYeHH
OreHka OreHka OreHka Orenka
«HEyI0BJIETBOPUTEIbHOY «YIOBJETBOPUTENLHOY / «xopomo» / «OTJIHIHOY /
/ «HE 3aUTEHO» «3aUTEHO» «3aUTEHO» «3aUYTEHO»
0-59% 60-74% 75-89% 90-100%
OT Max PeHTUHTOBOU

0T max pelTuHroBoi
OLIEHKU KOHTPOJIS

0T max peuTUHroBoi
OIIEHKH KOHTPOJIS

(opMHupOBaTH HayIHOE
MBIIIJICHUE, HABBIKU
TEOPETUIECKUX 3HAHUH A7
KOHKPETHBIX 33/1a4 XMMHUECKOH
TEXHOJIOTHH; TPOTHO3UPOBATH
MEXaHU3MBI IPOTEKAHUS
XUMHUECKuX peakiuid. He
BIIaJi€eT HABBIKAMU OIIMCaHUS
CBOICTB BEILECTB HA OCHOBE
3aKOHOMEPHOCTEH, BHITEKAIOIIUX
U3 NIEPUOANYECKOTO 3aKOHA 1
[Iepuoauueckoii CUCTEMBI,
3aKOHOMEPHOCTSIMH ITPOTEKAHHS
XUMHUYECKUX PEAKIHH,
MPOUCXOAAIINX B
TEXHOJIOTMYECKUX IPOLIeccax U
OKpY’KarolleM MHUpPE; 3HaHUSIMU
XUMHYECKUX U pHU3NIECKUX
CBOMUCTB BEILECTB U UX
COeIMHEHHH IS 0OecTIeUeHNs
OCYIIECTBICHHS XUMUKO-
TEXHOJIOTHIECKHUX MPOIECCOB U

(opMHupOBaTH HayIHOE
MBIIIJICHUE, HABBIKU
TEOPETUIECKHX 3HAHUH A1
KOHKPETHBIX 33/1a4 XUMUYECKOi
TEXHOJIOTHH; IPOTHO3UPOBATh
MEXaHU3MbI IPOTEKAHHS
XUMHUYECKUX peakuui. YactuaHo
BIIaJi€eT HABBIKAMU OIIMCaHUS
CBOJMCTB BEILIECTB HA OCHOBE
3aKOHOMEPHOCTEH, BHITEKAIOIUX
U3 NIEPUOANYECKOTO 3aKOHA 1
Ilepuoauueckoil cuctemsl;
3aKOHOMEPHOCTSIMU NTPOTEKAHUS
XUMHUYECKUX PEaKIHii,
MPOUCXOAAIINX B
TEXHOJIOTMYECKUX IPOLIecCcax U
OKpY XKaolleM MHUpPE; 3HaHUSIMU
XUMHYECKHX U (pr3nuuecknx
CBOWCTB BEILECTB U UX
COeMHEHHUH 115 obecnedeH s
OCYIIECTBIICHHS] XUMHUKO-
TEXHOJIOTHIECKHUX MPOIECCOB U

(hopMHpOBaTH HAyIHOE
MBIIIJICHUE, HABBIKU
TEOPETUYECKUX 3HAHUH Ui
KOHKPETHBIX 33124 XUMHUYECKOit
TEXHOJIOTUH; MPOTHO3UPOBATh
MEXaHU3MBbI IIPOTEKAHUS
XUMHUYECKUX peakuui. Xopouio
BIIaJi€eT HABBIKAMU OIIMCaHUS
CBOJCTB BEIECTB HA OCHOBE
3aKOHOMEPHOCTEH, BBITEKAIOIUX
U3 NIEPUOANYECKOTO 3aKOHA 1
[lepuoanueckoii cucTeMsl;
3aKOHOMEPHOCTSIMU NTPOTEKAHUS
XUMHUYECKUX pEaKIi,
MPOUCXOAAIINX B
TEXHOJIOTMYECKUX IpoLeccax u
OKpY’KarolleM MHUpPE; 3HaHUSIMU
XUMHYECKHX U (pr3uuecknx
CBOMCTB BEILIECTB U UX
COeMHEHHUH 115 o0ecredeH s
OCYIIECTBIICHHST XUMHUKO-

TEXHOJIOTHIECKHUX MPOIECCOB U | TEXHOJOTHYECKUX MPOIIECCOB U
0e30IacHOCTH 0€e30I1aCHOCTH 06€e30IMacHOCTH 0e30macHOCTH
KU3HEEATEILHOCTH JKU3HENEATEILHOCTH JKU3HENEATENLHOCTH KU3HEIEATEILHOCTH

(hopMupOBaTE HayIHOE
MBIIIICHUE, HABBIKK
TEOPEeTUYIECKHUX 3HAHUH s
KOHKPETHBIX 33/1a4 XHMUUECKOMH
TEXHOJIOTHH; TPOTHO3HPOBATH
MEXaHU3MbI IPOTEKAHHS
XUMHUYECKUX PEAKLMNA. YBEPEHHO
BJIaJiceT HaBbIKAMU OIMCaHUSA
CBOJICTB BEILIECTB HA OCHOBE
3aKOHOMEPHOCTEH, BBITEKAOIUX
13 TIEPUOJMIECKOT0 3aKOHA U
Ileproauueckoil cucTemsl;
3aKOHOMEPHOCTSIMU MIPOTEKAHHS
XUMHUYECKUX PEaKIHH,
MIPOUCXOAIINX B
TEXHOJIOTMYECKUX IpoLeccax u
OKpYXarolLeM MUpPE; 3HAHUAMU
XUMHYECKUX U PU3NIECKHX
CBOMWCTB BEILECTB U UX
COCIMHEHNH IS 00ecnedeH s
OCYIIIECTBIICHHS] XHMHUKO-
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Koan
HaMMEHOBaHHUe
KOMIIETeHIUH

Koa u HamumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIETEeHIHH

Kpurtepuu oneHuBaHus Pe3yJbTAaTOB 00y4eHUs

Onenka
«HEyI0BJIETBOPUTEIbHOY
/ «HeE 3a4TEHO»
0-59%

OT Max PeHTUHTOBOU
OIICHKU KOHTPOJIS

Onenka
«YIOBJETBOPUTENLHOY /
«3aYTEHO»
60-74%

OT Max PeHTUHTOBOU
OIICHKU KOHTPOJIS

Ouenka
«xopoio» /
«3aYTCHO»
75-89%

OT max peiTHHTrOBOM
OLICHKU KOHTPOJIS

Orenka
OTJITHYHO» /
«3aYTEHO»
90-100%

OT Max PeHTHHTrOBOMN
OIICHKH KOHTPOJIS

OIIK-3 Criocoben
TIPOBOTUTH
SKCIICPUMCHTAIBHEIC
HCCIIENOBAHUS U
HU3MEpPEHHUS,
00pabaTbIBaTh
U TIPE/ICTABIATh
MOJIYYCHHBIC JaHHBIC
C y4eToM
cneuuduku
OHMOTEXHUYECKUX
CHCTEM U
TEXHOJOTUH

HOIIK-3.1. Beibupaem u
ucnowvsyem
coomeemcmeyiowue pecypcel,
cospemennvle MEmoOuKu u
0bopyodosanue Ois
npoeeoenus
IKCNEPUMEHMATLHYIX
UCCIe008aHUll U USMEPEHUL

He 3naeT ocHOBHEIE IpaBMIa
TEXHHUKHU 0€30I1aCHOCTH IIPH
pabote B XUMUYECKOH
naboparopun;
OCHOBHBIE METO/IbI M IPHEMBI
MIPOBEAEHHUS SKCIIEPUMEHTA;
XUMHYECKHE METOIBI
HCCIIeI0BaHMsT XHMUUECKIX
IIPOLIECCOB
Ha YMIHUPHUIECKOM U
TEOpEeTHUECKOM ypoBH:X. He
yMeeT OCYIIECTBISTh
nabopaTopHBbIil PHU3HKO-
XUMHYECKHH 3KCIIEPUMEHT O
3aJaHHOU METOJUKE C
COOJIIOJICHNEM NTPaBHJI TEXHUKH
0€30I1aCHOCTH; TT0JIb30BATHCS
XMUMHYECKHMH PEaKTHBaMHU,
XUMHUYECKOM MOCy0H 1
XUMHYECKIM 000pyIOBaHIEM;
HMPUMEHATH [IPaBHIIa
Oe3omacHoOi paboTHI B
XHMHYECKOH J1abopaTopuu;
MOJTB30BaTHCS 1a00PATOPHBIMU
YCTaHOBKaMH JUTs TIPOBEICHUS
JKCIIEPUMEHTA; COOMPATh
MpOCTEHIe YCTAaHOBKH IS
MIPOBENCHNUS JIAOOPATOPHBIX
HCCIIeI0BaHMIA, TIOJIB30BATHCS
(GI3UIECKIM, XUMHIECKIM
000pyIOBaHUEM.

YacTUyHO 3HAECT OCHOBHBIE
IpaBUJIa TEXHUKH
Oe3omacHOCTH IIpH paboTe B
XUMHYECKOH J1abopaTopuu;
OCHOBHBIE METO/BI ¥ IIPHEMBI
MPOBE/ICHUS SKCIIEPHMEHTa;
XHMHYECKHE METO/IbI
UCCIICIOBAHUS XUMUYECKHX
IPOLIECCOB
Ha SMITUPUYECKOM U
TEOPETHIECKOM YPOBHSIX.
YacTuaHO ymeerT, JOoImycKas
OIIMOKH, OCYLIECTBIATh
11ab0paTOPHBIH (PHU3NKO-
XUMHUYECKHI SKCIIEPUMEHT 110
3aJJaHHOI METOJUKE C
COOJIO/ICHUEM TIPaBIII TEXHUKU
6€30MaCHOCTH; MOJIb30BATHCS
XAMUYECKHMH PEaKTHBAMH,
XUMHYECKOH MOCYI0H U
XUMHYECKHM 000pYI0BaHHEM;
MIPUMEHSTH MTPpaBHiIa
6e3omacHoOi paboTHI B
XUMUYECKOH TabopaTopuu;
HOJIb30BATHCS 1Ta0OPaTOPHBIMHU
YCTaHOBKaMH JUIsl IPOBEICHUS
9KCIIEPUMEHTA; COOUpPaTh
MPOCTEHIINE YCTAHOBKH IS
MPOBE/ICHNUS Tab0PaTOPHBIX
HCCIIEIOBAHUM, MTOJIb30BATHCS
(DUBHICCKUM, XUMHYCCKAM
000pyIOBaHHEM.

Xopo111o 3HaeT OCHOBHbBIE
TIpaBHUJIa TEXHUKN
6e3omacHOCTH Ipu pabote B
XUMHUYECKO 1aboparopuy;
OCHOBHBIE METO/IbI U TIPHEMBI
MPOBE/ICHUS SKCTIEPUMEHTa;
XUMHYECKHE METOMbI
HCCIIeI0BaHMsT XUMHUUECKIX
IIPOLIECCOB
Ha YIMIHUPHIECKOM U
TEOPETHIECKOM yPOBHSX.
XO0poI10 YMEET OCYIIECTBIATh
nabopaTopHbIi HU3NKO-
XUMHYECKHH 3KCIIEPUMEHT MO
3aJlaHHOM METOIUKE C
COOJTIOZICHUEM MPaBHIT TEXHUKH
6€3011aCHOCTH; TTOJIb30BAThCS
XMMHYECKHIMH PEaKTHBAMU,
XUMHUECKOH 1mocynoi u
XHMHYECKIM 000pyIOBaHHUEM;
TIPUMEHSTH MTPaBHIIa
Oe3omacHoi paboTHI B
XUMHYECKOH J1abopaTopuu;
MOJTE30BATHCS 1a00PATOPHBIMU
YCTaHOBKaMH JIJIsI IPOBEICHUS
JKCIIEpUMEHTa; COOMpPaTh
MIPOCTEHIINE YCTAHOBKH IS
MPOBEICHNUS Ta0OPaTOPHBIX
HCCIIEIOBAHNHN, OTB30BATHCS
(U3MIECKUM, XUMHIECKIM
000pyJOBaHUEM.

3HaeT B COBEPIIECTBE OCHOBHBIE
MIPaBHJIa TEXHUKH
0e30macHOCTH Ipu padoTe B
XUMHUECKO aboparopuy;
OCHOBHBIE METO/IbI ¥ TIPUEMBI
NIPOBECHUS IKCIICPUMEHTA;
XUMHYECKHE METOMBI
HCCIIEeA0BAHMUS XUMUYECKUX
HPOLIECCOB
Ha HMIIUPUIECKOM U
TEOPETHYECKOM YPOBHSIX.
OTJIMYHO YMEET OCYIIECTBIATD
nabopaTopHBbIi Ppu3nKo-
XUMHYECKHH SKCIIEPUMEHT I10
3aJJaHHON METOJIUKE C
COOJIFOICHNEM MTPaBHJI TEXHUKI
0€30I1aCHOCTH; TTOJIb30BaThCS
XUMHYECKHMH PeaKTHBaMH,
XUMHUYECKOU MOCYyA0H 1
XHMUYECKHM 000pyIOBaHUEM;
HNPUMEHSTH paBUiIa
Oe3onacHoi paboTHI B
XMMHYECKOH J1abopaTopuH;
MOJIE30BATHCS J1a00PATOPHBIMU
YCTaHOBKaMH JUIs TIPOBEJICHUS
JKCIIepUMEHTA; COOMPATh
HPOCTEHIIINE YCTAHOBKHU IS
MPOBeIeHHS TabOPaTOPHBIX
UCCIIeIOBAaHMU, OJTB30BATHCS
(bu3nUECKUM, XUMHYECKUM
000pyI0BaHUEM.
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Koan
HaMMEHOBaHHUe
KOMIIETeHIUH

Koa u HamumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIETEeHIHH

Kpurtepuu oneHuBaHus Pe3yJbTAaTOB 00y4eHUs

Ouenka
«HEyI0BJIETBOPHUTEJbHO»
/ «HE 3aYTEHO»
0-59%

OT Max PEUTUHIOBOU
OLIEHKU KOHTPOJIS

Ouenka
«YHAOBJIETBOPUTEJIbHO» /
«3aYTECHO»
60-74%

OT Max PEUTUHIOBOU
OLICHKU KOHTPOJIS

Ouenka
«xopoio» /
«3aYTEHO»
75-89%

OT Max PEUTUHIOBOU
OLIEHKU KOHTPOJIS

Orenka
«OTIUYHOY /
«3a4TEHO»
90-100%

OT max PEUTUHIOBOU
OIIEHKH KOHTPOJIS

He Bnaneetr ocHOBHBIMU
MpUEeMaMH U HaBBIKAMHU PaOOTHI
B XMMHUECKOH JlabopaTopuu ¢
COOJIFO/IEHNEM HOPM TEXHHUKU
0€3011acHOCTH; HaBBIKAMHU
MPaKTUIECKOH paboTHI C
peaKkTHBaMH B 000pyIOBaHHUEM;
npueMaMu paboTHI B
XMMHYECKOH 1TabopaTopuu

Cnabo BrazeeT OCHOBHBIMU
NpHEMaMH U HaBBIKaMH PabOThI
B XMMHUECKOH JlabopaTopuu ¢
COOJIFO/IEHIEM HOPM TEXHHUKU
0€3011acHOCTH; HaBBIKAMH
MIPAaKTHIECKOI paboThI C
peaKTHBaMHU U 000PyIOBaHUEM;
npuemMaMu paboThI B
XMMHYECKOH 1TabopaTopuu

YMeno BnasieeT OCHOBHBIMU
HpHeMaMH U HaBbIKAMH pabOThI
B XMMHUECKOH JlabopaTopuu ¢
COOJFOIEHNEM HOPM TEXHHUKI
0€301acHOCTH; HaBBIKAMH
MIPAaKTHIECKOI paboTHI C
peakTHBaMu U 000PyIOBaHUEM;
nmpruemMaMu paboTHI B
XMMHYECKOH 1TabopaTopuu

YBepeHHO BllaJIeeT OCHOBHBIMU
IpHEeMaMH U HaBbIKaMH PabOThI
B XUMUYECKOH J1aboparopuu ¢
COOJTIOZIEHIEM HOPM TEeXHHKH
0€3011aCHOCTH; HaBBIKAMHU
MIPAaKTHIECKOH paboTHI C
peakTUBaMK M 000pyIOBaHUEM;
npueMaMu paboThl B
XHMHUYECKOH 1abopaTtopun
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Koan
HaMMEHOBaHHUe
KOMIIETeHIUH

Koa u HamumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIETEeHIHH

Kpurtepuu oneHuBaHus Pe3yJbTAaTOB 00y4eHUs

Onenka
«HEyI0BJIETBOPUTEIbHOY
/ «HeE 3a4TEHO»
0-59%

OT Max PeHTUHTOBOU
OIICHKU KOHTPOJIS

Onenka
«YIOBJETBOPUTENLHOY /
«3aYTEHO»
60-74%

OT Max PeHTUHTOBOU
OIICHKU KOHTPOJIS

Ouenka
«xopoio» /
«3aYTCHO»
75-89%

OT max peiTHHTrOBOM
OLICHKU KOHTPOJIS

Orenka
OTJITHYHO» /
«3aYTEHO»
90-100%

OT Max PeHTHHTrOBOMN
OIICHKH KOHTPOJIS

HOIIK-3.2. Obpabamvieaem u
npedcmagisien NoJyyeHHble
9IKCHEPUMEHMATIbHBIE OAHHbLE
07151 NONYYEeHUsL 000 CHOBAHMBIX
86160008

He 3naeT meTonbl
MaTeMaTHYECKHX PacueToB AT
peuIeHus 3a/1ad; XUMHYECKHIe H

(hU3UKO-XUMHIECKHE METOIBI
TUTSL TOTTydeHUS
JTAHHBIX; METOJIBI 00paOOTKH
SKCTIEPUMEHTANIBHBIX JAHHBIX, B
TOM UHCIIe
CTaTHCTUIECKHE; IPABUIIA
MIPECTABICHUS
9KCTIEPUMEHTAIIBHBIX JaHHBIX.
He ymeert BBIBISITH
MPaKTHIECKYIO 3HAaYNMOCTb
MOTYYESHHBIX PE3yJIbTATOB
HCCIIE0BAHMS; TTOIB30BATHCS
CIPaBOYHBIMH JaHHBIMH U
MPOU3BOUTH HEOOXOIUMBIE
pacdeTsl A7 BHIIOIHEHHS
7m1ab0paToOpHOro MPaKTUKyMa
MpocTelIne HHKEHEePHbIE
pacyeTbl; OIHCHIBATh
MPOBE/ICHHBIE YKCIICPHMEHTHI; -
BBINIOJIHSTB PacyeThl C
HCTIOIB30BAHIEM
SKCIIEPHMEHTAIBHBIX 1
CIPaBOYHBIX JAHHBIX;
00pabaTeIBaTh MOTYIEHHBIX
JKCIIEpUMEHTAIIbHbIE JTAaHHBIC;
BBICKa3bIBAThH CBOIO TOUKY
3peHUs B 00CYXKAECHUU
Pe3yabTaTOB; MPOBOIUTH
OLICHKY MPaKTHIECKOit
3HAUMMOCTH PE3yIIbTaTOB
HCCIICIOBAHHSI.

Cnabo 3HaeT METObI
MaTeMaTH4eCKUX PacueToB I
peuIeHus 3a/1ad; XUMIYECKUe H

(hU3UKO-XUMHIECKHE METOIBI
JUISL TIOJTyYCHUS
JTAaHHBIX; METOBI 00Pa0OTKH
9KCIEPUMEHTAbHBIX JaHHBIX, B
TOM YHUCIIe
CTAaTUCTHYECKUE; TIPABHIIA
HpeCTaBICHHS
9KCTIEPUMEHTAIIBHBIX JaHHBIX.
YacTuuHO yMeeT BBUIBILITH
MIPAaKTUYECKYI0 3HAUUMOCTb
TIOJTYYESHHBIX PE3yJIbTaTOB
HCCIIEJOBAHMU; OJIb30BATHCS
CNPaBOYHBIMH JJTAaHHBIMH U
MIPOU3BOJIUTH HEOOXOJUMBbIC
pacueTsl 115 BBIOIHEHUS
11abopaToOpHOTO MPAKTUKyMa H
MpocTelIne HHKEHEePHbIE
pacyeTsl; OIHCHIBaTh
MIPOBEICHHBIE YKCIIEPUMEHTHI; -
BBITIOJTHSTB PacueThl C
HCIIOJIB30BaHHEM
IKCIIEPUMEHTANBHBIX 1
CIIPaBOYHBIX JIAHHBIX;
00pabaTeIBaTh MOTYIEHHBIX
JKCIIEpUMEHTANIbHbIE JTAaHHBIE;
BBICKA3bIBAaTh CBOIO TOYKY
3peHust B 00CYKICHUN
Ppe3yIbTaToOB; IPOBOIUTH
OLICHKY MPaKTHYECKOH
3HAYMMOCTH PE3yJIbTaTOB
HCCIIeJOBAHMSI.

XO0po1110 3HaET METObI
MaTeMaTHUIEeCKHX PACueTOB IS
pelIeHus 3a/1ad; XUMIYECKUe ’

(hU3UKO-XUMHIECKHE METOIBI
JUISL TTOJTyYCHUST
JTAaHHBIX; METOBI 00Pa0OTKH
SKCIIEPIMEHTAIbHBIX JAHHBIX, B
TOM UHCIIe
CTATHCTUYECKHUE; MIPaBHIIA
MPEeICTaBICHUS
9KCTIEPUMEHTAIIBHBIX JaHHBIX.
X0opoIo ymeeT BBISBISTH
MIPAaKTUYECKYI0 3HAUUMOCTD
TIOJTYYEHHBIX PE3yJIbTaTOB
HCCIIEA0BAHMS; TIOIH30BaTHCS
CIIPABOYHBIMH JAHHBIMH U
MIPOU3BOJUTH HEOOXOIIMBIE
pacydeTsl 7SI BBIIOJIHEHHS
11abopaToOpHOTO MPAKTUKyMa 1
NpOCTEHIINe HHXEeHEPHbBIE
pacueTbl; OIHCHIBaTh
NPOBE/ICHHBIE IKCIIEPUMEHTBHI; -
BBITIOJIHST PacueThl C
HCTIONb30BaHUEM

SKCIIEPIMEHTAIBHBIX 1

CIPaBOYHBIX JAHHBIX;

00pabaTeIBaTh MOTYIEHHBIX
IKCIIEpUMEHTAJIbHBIC JIAHHbIE;

BBICKa3bIBAaTh CBOIO TOYKY
3peHus B 00CYKACHUU

Pe3yNbTaToOB; IPOBOIUTH
OLIEHKY MPaKTHIECKOit

3HAYNMOCTH PE3yJIbTaTOB

HCCIIETOBAHMSI.

OTJIMYHO 3HAET METOMBI
MaTeMaTHYECKHX PACUeTOB IS
PeIeHHs 3a/1a9; XUMUYECKHE U

(hU3UKO-XUMHYECKHE METOIBI
JUTSL TIOJTYYCHHUS
JTAaHHBIX; METOJBI 00Pa0OTKH
IKCIIEPUMEHTAIBHBIX JaHHBIX, B
TOM YHUCIIE
CTaTHCTUYECKHE; IPABHIIIA
MPEICTaBICHUS
IKCIIEPUMEHTATBHBIX JJAHHBIX.
YBepeHHO yMEET BBISIBIISTh
MPAaKTHYECKYIO 3HAYMMOCTh
MOJYYCHHBIX PE3yJIbTATOB
HCCIIEOBAHUS; TIOJIH30BATHCS
CIIPaBOYHBIMH JaHHBIMH U
MPOU3BOIUTH HEOOXOIUMBIE
pacyeTsl ISl BBIOTHECHHSI
11ab0paTOPHOTO MPAKTUKYMA H
MPOCTEHINTNE HHKCHEPHBIC
pacyeThl; ONMUCHIBATH
MIPOBEICHHBIC IKCIIEPUMEHTHI; -
BBIMOJTHSTh PACUEThI C
HCIIOJIB30BAaHUEM
IKCIIEPUMEHTABHBIX U
CIIPAaBOYHBIX JaHHBIX;
00pabaTsIBaTh MOTYIEHHBIX
JKCTIIEPUMEHTABHBIC TaHHBIC
BBICKa3bIBATh CBOIO TOUKY
3peHust B 00CYXICHUN
Pe3yIbTaToOB; MPOBOIUTH

OLICHKY IIPaKTHYECKOM

3HAYMMOCTH PE3YJIbTATOB
HCCIIEJOBAHUS.
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KpuTepuu oueHMBaHus pe3yjbTaTOB 00y4eHUS
OreHka OreHka OreHka Orenka
Kon n Kon u nanmenosanue «HeyIOBJIETBOPUTEJIbHO» «YHAOBJIETBOPUTEJIbHO» / «xopoio» / «OTJIMYHO» /
HauMCHOBaHHE HHAUKATOPA NOCTHKCHUA / «HE 3aYTCHOY «3a4TECHO» «3a4TCHOY «3a9YTCHO
KOMIIeTeHIUH KOMIICTEeHIIUH 0-59% 60-74% 75-89% 90-100%
OT Max PeHTUHTOBOU OT Max PeHTHHTrOBOMN

0T max peTuHroBoi
OLIEHKU KOHTPOJIS

0T max peTuHroBoi
OLIEHKU KOHTPOJIS

OLICHKU KOHTPOJISA
Xopo1o Biaaeer

OLICHKU KOHTPOJIA
YBepeHHO BiaseeT

He Bnageer MaTeMaTHuecKuMH
pacdeTaMu U IpeICTaBICHUEM
JKCIEPUMEHTAIbHBIX
Pe3yabTaToOB B TpadHuecKOM
BUJIE; IUTEPATYPHBIM [IOMCKOM
XUMUYeCKoH HH(opMauu ¢
HCTIOIb30BaHIEM PAa3IMIHBIX
HCTOYHHKOB (CIPaBOYHHK,
Hay4HbIEe ¥ HAyYHO-
HOMYJISIPHBIE U3/1aHNS,
KOMITBIOTEPHBIE 0a3bl JaHHBIX,
pecypcst MHTepHETA);
MeToAaMH 00pabOTKH
PE3yJIbTaTOB IKCIEPUMEHTA;

(PU3MKO-XUMHYECKHM
anmnapaToM pacyeTHO-
TEOPETHIECKHX METOIOB IS
W3y4eHHs] CBOWCTB BEILIECTB
HPOLIECCOB € MX Y4acTHEM

Crnabo Bnazeer
MaTeMaTH4EeCKUMU pacyeTaMt 1
MIPE/ICTaBICHUEM
9KCHEPUMEHTAIBHBIX
Pe3yIbTaToOB B TpadIecKOM
BH/JIC; INTEPATYyPHBIM TIOUCKOM
XUMHUYECKOU HH(OpMauu ¢
UCIOJIb30BAaHUEM Pa3INYHbIX
HCTOYHHKOB (CHIPaBOYHUK,
Hay4HbIC M HAy4HO-
HOMYJISIPHBIE U3/1aHNS,
KOMIBIOTEpPHBIE 0a3bl JaHHbIX,
pecypcsl HTEpHETA);
MeToJaMH 00paboTKH
PE3yJIbTaTOB IKCIEPUMCHTA;

(hU3UKO-XMUMHIYECKIM
anmnapaToM pacyeTHO-
TEOPETHYECKUX METOIOB JUIS
U3YUYEHHs CBOICTB BEIECTB U
MIPOLIECCOB C UX YYacTHEM

MaTeMaTHYeCKUMHU PacyeTaMH 1
[peCTaBICHUEM
9KCHEPUMEHTAIBHBIX
PE3yJbTaTOB B rpad)HuecKOM
BHJIC; INTEPATYPHBIM IIOMCKOM
XUMHUYECKOU HH(OpManuu ¢
HCIOJIb30BAHUEM Pa3INYHbIX
HCTOYHHKOB (CHIPaBOYHUK,
Hay4HbIC M HAy4HO-
HOTYJISPHBIC U3IaHUS,
KOMITBIOTEpHBIC 0a3bl JaHHBIX,
pecypcsl HTepHeTa);
MeToJaMH 00paboTKH
PE3yJIbTaTOB IKCIEPUMCHTA;

(hU3UKO-XUMUYECKIM
anmnapaToM pacueTHO-
TEOPETHYECKUX METO/IOB JUL
U3YUYEHHS CBOICTB BEILECTB U
HPOIIECCOB C UX YYaCTHEM

MaTeMaTHYeCKUMH pacyeTaMu 1
Hpe/ICTaBICHHEM
9KCIEPUMEHTATBHBIX
Ppe3yJIbTaToB B rpaduueckom
BHUJIC; IATEPATYPHBIM [IOMCKOM
XUMHUYECKON HHMOpMALIUH ¢
HCTIONB30BAHUEM Pa3IMYHbBIX
HCTOYHHKOB (CIIPABOYHUK,
Hay4HBIC U HAy4HO-
MOMYJISIPHBIC H3/IaHHUS,
KOMIIBIOTEpHBIC 0a3bl JAHHBIX,
pecypcesl MHTepHeTa);
MeToJjaMH 00paboTKH
PE3yJIBTaTOB HKCIICPHMEHTA,;

(PU3UKO-XUMIYECKIM
anmnapaToM pacyeTHO-
TEOPETHYECKUX METOOB JUIS
H3Y4eHUs CBOMCTB BEIIECTB U
HPOIIECCOB C MX YYaCTHEM
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6. YYHEBHO-METOAUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YueOHas iuTeparypa, neyaTHble H31aHusA OM0IM0OTEdYHOro hoHIa

bubnuoTteunplii GOH YKOMILJIEKTOBAH MEYaTHBIMHM M3JaHUSMU U3 pacuera He meHee 0,25
9K3EMILIAPA KaXJI0r0 U3 M3/IaHuM, YKa3aHHBIX HIDKE Ha Ka)XJ0ro oOydarolierocs U3 4ucia Jui,
OJIHOBPEMEHHO OCBaMBAIOIIUX COOTBETCTBYIOUIYIO TUCIUILINHY.

1.1 AxmeroB H.C. O6miast u Heopranudeckas Xumus: Y4ueonuk s By3oB / H.C. Axmeros.
— 13 u3n., M.: usn. Jlane, 2023. - 744 c.; - 6-¢ u3n., - M.: Beicur. mik., 2005. - 743 c.; - 7-e u3n.,
crep. - M.: Beicm. mik., 2006. - 743

1.2 I'muaka H.JI. O6mas xumust: YueOnuk g 6akanaspos / H.JI. I'munka; [lox pen. B.A.
[TonikoBa, A.B. babkoBa. - 19-e u3a., nepepad. u mom. - M.: KOpaiit, 2013. - 901 c.; - 18-¢ uzn.,
nepepad. u gon. - M.: FOpaiir, 2012. - 898 c.; - M.: Knaopyc, 2011. - 752 c.; - 18-¢ u3n., mepepad.
u pon. - M.: FOpaiir, 2011. - 898 c.

1.3 Vraii f.A. O0mas u Heopranudeckass xumus: YueOHuk / S.A. Yrai. - 5-e u3g., M:
Beicinik., 2007. - 526 c.; Yraii .A.O0mas u HeopraHudyeckas Xxumus: YueOnuk / S.A. Yrai. -
4-¢ u3g.. - M: Bricur.mk., 2004. - 527 c.

1.4. HaymoB B.HU., Ilauypun I'.B., ®ununnoB A.A. Xumuueckas CBs3b B MEPEXOJHBIX
MeTaljiax, CIuiaBax u ynpousstonux ¢asax, M., UHOPA-M, 2019. -311 c.

6.2. CnpaBouHo-Oubuorpadguyeckas aureparypa

2.1 Haymo B.M. Atom. Xumuueckas CBs3b M CTPOCHHE BemiecTBa: MoHorpadus/ B.I.
Haymos, I'.A. IlanuueBa, JL.H. YetbipOok, JXK.B. Manynesuu. HI'TY um. P.E. AnekceeBa. —
Hwxuuii Hosropon, 2012. — 344 c.

2.2 Tankun A.JI. Xumus / AJL T'ankun, B.K Ocmanos. HI'TY um. P.E. AnckceeBa. —
Hwxnuit Hosropon, 2013. — 178 c.

2.3 HaymoB B.M. Kommuekchble coenuHeHus: Yu. mocobue/ B.M. Haymos, X.B.
Marnynesuy, O.H. Kosanesa / H.Hosropoa. HI'TY um. P.E. Anekceesa. 2019.- 173 c.

6.3. MeTonnueckne yKa3aHus, peKOMEHIAIUH U APyTrHe MaTepHuaJIbl K 3aHATHAM

B crmcox «Meroanueckue ykazaHus, pEKOMEHJIANNA U JPYTHe MaTEePHAIBI K 3aHSTHSIM)
BKITIOYAIOTCS. METOAMYECKHE YKa3aHUS W PEKOMEHIAIMHM 110 TPOBEICHHIO JIA0OPAaTOPHBIX H
MPAKTUYECKUX YICOHBIX 3aHATHI 1O JTAHHOW JUCIUILINHE:

6.3.1 Memoouueckue ykazanus, pa3padoomannsle NPenooasamenimu:

3.1 CmupnoBa JI.A. CTpoeHure aToMa: METOJIMYECKUE YKa3aHUs K MPAKTHUECKUM 3aHITUSIM
Mo Kypcy oOImeil ¥ HeopraHM4ecKol XHWMHUHU ISl CTYJEHTOB XHUMHUYECKUX U HEXUMHUYECKHX
crienManbHOCTE! JHEBHOM U BeuepHel hopm oOyuenus / JI.A. CmupnoBa, XK.B. Marynesuy, I'.A.
[Tanuuesa, I'.®. Bonoaun, JI.H. Yetsipook, C.B. Kpacuonay6ckas // H. Hosropoa. HI'TY um. P.E.
Anexceena. 2007. 39 c.

3.2. KoBaneBa O.H. Crpoenue aroma. XuMHUYecKas CBs3b: METOA. YKa3aHHs Jid
MIPOBEJICHUST KOHTPOJIHBIX PabOT M KOJUIOKBHYMOB IO KypCy OOIIEH XWMHUU IS CTYJICHTOB
XUMHUYECKHX U HEXUMHUYIECKUX CITCIIUATBHOCTEH JTHEBHBIX, BEUCPHUX U 3a09HBIX (PopM 0O0ydeHMS /
O.H. Kosanesa, T.B. CazontseBa, A.J/[. CamconoBa / H.Hosropon, HI'TY um. P.E. Anekceena.
2015. 16 c.
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3.3. HaymoB B.M. XuMunueckas CBsI3b: METOJ. YKa3aHHUS K MPAKTUYECKUM 3aHATHUSAM 10
Kypcy OOIIel XWMHH JUIsl CTYIEHTOB HEXUMHUYECKHX CIEIHATbHOCTeH THEBHBIX, BEUCPHUX H
3a0uHbIX (akynereroB/ B.M. Haymos, JI.H. YerbipOok, I'.A. ITanuuesa // H. Hosropoa, HI'TY
uM. P.E. Anekceesa. 2012. 37 c.

3.4. HaymoB B.U. KommuekcHble coenuHenus: Yd. mocobue/ B.M. Haymos, X.B.
Marnynesuu, O.H. KoBanesa // H.Hosropox. HI'TY um. P.E. AnekceeBa. 2019.- 173 c.

3.5. KoBaneBa O.H. CgoiicTBa 2JIeMEHTOB: y4yeOHO-METOJI. TTocoOue K jad. paboTraMm 1o
Kypcy «OO01as 1 HeopraHuyeckass XUMHUs», «XHUMHsI JIEMEHTOBY JJIsl CTY/ACHTOB HaIlpaBJICHUN
18.03.01 «Xumuyeckas texnomnorusi», 19.03.01 «buorexnonorus», 22.03.01 «MarepuaiioBeneHue
U TEXHOJOTHH MarepuaioB» Bcex (opm obyuenus / O.H. Komanesa, XK.B. Manynesuu, T.B.
Cazontbesa // Huxamiit Hosropoa, HI'TY um. P.E. Anekceesa. 2021. — 52 c.

3.6. HaymoB B.M. Kommuiekcubie coenuHeHus, Meronuueckue ykazaHus K nab. U
MPAKTUYECKUM 3aHITHSIM 10 KypCy OOIIel 1 HEOpraHUIEeCKOW XUMHH IS CTYIEHTOB XUMHUYIECKUX
cnenuansHocteit/ B.W. Haymos, I'.A. I1annuesa, JI.H. Yetsip6ok, / H.Hosropoa. HI'TY um. P.E.
Aunexceena. 2014.- 42 c.

3.7. HaymoB B.1. Xumunueckasi cBsi3b: METOJ. yKa3aHHUS K NMPAKTUYECKUM 3aHATUAM I10
Kypcy oOIeld XHMHH JUIS CTYJEHTOB HEXMMHYECKHUX CIEHMaTIbHOCTEH NHEBHBIX, BEUEPHUX U
3aounbx (akynsTeroB/ B.M. Haymos, JI.H. Yetbipbok, I'.A. ITanuueBa // H. Hosropoa, HI'TY
uMm. P.E. Anekceepa. 2012. -37 c.

6.3.2 Memoouueckue ykazanus, paspavomannsvie HI'TY

3.1. Metoauyeckie pEeKOMEHAALMKA IO OpraHM3alli ayAuTOpHON paboThl. [IpuHATHI
YueOHo-meronuyeckum copetomM HI'TY um. P.E. AnekceeBa, mpotokomn Ne 2 ot 22 anpens 2013 r.
DNEKTPOHHBIN aapec:

http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20.
ara ob6pamenns 23.09.2015.

3.2 Meroauueckue peKOMEHIalliu [0 OPraHM3alllui U IJIAHUPOBAHUIO CaMOCTOSITEIIbHON
paboTsl cTyaeHTOB no nucuuruinHe. [Ipunsarer YueOno-mertonuueckum coetom HI'TY um. P.E.
ATnexkceesa, nporokon  Ne 2 or 22 anpenst 2013 T. ONEeKTPOHHBIN
anpec:http://www.nntu.ru/RUS/otd_sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

3.3 YuebOHoe mocobue «lIpoBeneHne 3aHATHII C IPUMEHEHHEM WHTEPAKTUBHBIX (HOpM U
MeTonoB  oOydyenus», Epmakoa T.M., MWamkun E.I., 2013 r. DnexkTpoHHBII
anpec:http://www.nntu.ru/RUS/otd_sl/ymy/metod _dokym_obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

7. NHOOPMAIIMOHHOE OBECIIEYEHUE JTUCHHUIIJINHbBI

Y4eOHbIi mpomecc MO  AUCHUIUIMHE o0ecreueH  HEOOXOMUMBIM  KOMILIEKTOM
JUIEH3MOHHOTO M CBOOOJIHO PACIPOCTPAHSIEMOTO MPOTrPaMMHOTO OOeCreueHus, B TOM YHCIIe
OTEUECTBEHHOT'O TPOM3BOACTBA (COCTaB MO MTUCIHUILUIMHE ompeneneH B Hactosimed PIIJ] u
MO/IJIEKUT OOHOBJICHUIO MPU HEOOXOIMUMOCTH ).
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7.1. Ilepeyenr pecypcoB  HMHG(GOPMAIHOHHO-TEICKOMMYHUKALMOHHOW  CeTH

«/HTepHeT», HEOOXOAMMBIX 1JISI 0CBOEHHSI AMCUUIJIMHBI (MOIYJIs1)

Hepequb IIpOrpaMMHBIX IIPOAYKTOB, UCIIOJIB3YCMbIX ITPU IPOBCACHHUU PA3JIMYHBIX BUIOB

3aHATUN MO TUCUUIUIMHE (OTKPBITHIN TOCTYI):

1.

2.

Koncynprantllntoc [Dnexkrponnbiid pecypc]: CrpaBouHasi mpaBoBas cucTeMa. - Pexxum
nocryna: http://www.consultant.ru/.
Hayuynas  snextponnas  Oubmmoreka  E-LIBRARY.ru. —  Pexum  nmocryma:
http://elibrary.ru/defaultx.asp

DnekTpoHHas OubnuoredHas cucrema [T0BODKCKOrO roCy1apCcTBEHHOIO YHUBEPCHUTETA
cepBuca [ DnekTpoHHbIH pecypc]. — Pexxum pocrtyma:http://elib.tolgas.ru./ - 3ari. ¢ sxpana.

DIIeKTPOHHO-OMOIMOTEeUHass cucTeMa Znanium.com [DIEKTpOHHBIN pecypc]. - Pexum
nocryma:http://znanium.com/. — 3ari. ¢ akpana.

OTkpbITOE 0Opa3zoBanue [DIeKTPOHHBIN pecype]. - Pexxum gocryna: https://openedu.ru/.
- 3arJ1 ¢ sKpaHa.

Polpred.com. O630p CMHU. [lonnomexcmosas, muocoompacnegas 6aza oanuvix (B/])
[Dnexmponnwiii pecypc]. - Pearcum docmyna:http://polpred.com/. — 3aen. ¢ sxpana.

. bazvr oanmwix Bcepoccutickoeo uHcmumyma HayyHoOU U MeXHUYyeckou uHgopmayuu

(BUHUTU PAH) no ecmecmeenHbiM, MOYHLIM U MEXHUYECKUM HAYKAM ONeKMpPOHHbIU
pecypc]. - Peaxcum docmyna: hitp://www.viniti.ru. — 3aen. ¢ sxkpana.

Yuusepcumemckas unghopmayuonnan cucmema Poccus [Dnexmponnvii pecypc]. -
Peoicum docmyna: http://uisrussia.msu.ru/. — 3aen. ¢ sxpana.

7.2. IlepeyeHb MpPOrpaMMHOr0 odecmeyeHHs] U MH(POPMALMOHHBIX CHPABOYHBIX

CHUCTEM

Taodauya 7 - Ilepeuens 31eKmpoHHbIX OUOIUOMEUHBIX CUCHEM

Ne

HanmenoBanune ObC Ccbliika, 110 KOTOpPOit
ocyuectniasercs aocryn k 9bC

1

KoHCyJIbTaHT CTy/IeHTa http://www.studentlibrary.ru/

2

Jlaup https://e.lanbook.com/

3

IOpaiit https://biblio-online.ru/

Taonuya 8 - Ilepeuens npocpammnozo obecneyenus

IIporpammHoe o0ecnieyeHne, HCNMOJAb3yeMoe B IIporpammHoe obecnieueHue
YHUBEPCUTETE HA I0TOBOPHOI OCHOBE CBOOO/IHOTO PACIIPOCTPAHEHHSA

Microsoft Windows XP, Prof, S/P3 (moanucka DreamSpark | Open Office 4.1.1 (nutien3ust
Premium, gorosop NeTr113003 ot 25.09.14) Apache License 2.0)

Microsoft Windows 7 (moamucka MSDN 4689, moamnucka Adobe Acrobat Reader
DreamSparkPremium, gorosop Ne Tr113003 ot 25.09.14) (FreeWare)

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

Microsoft Office Professional Plus 2007 (numen3us Ne
42470655)

Microsoft Office (munen3us Ne 43178972)

Windows XP mum. Ne 65609340

Office 2007 ymurr. Ne 43178971

Microsoft Windows XP Professional (iumen3us Ne
43178980)

MicrosoftOffice 2007 (umen3us No 44804588)

1C mpeanpusrtue 8.1 (MUIEH3UOHHOE COTJIAIICHNUE
Ne800908353 ¢ 3A0 «1Cy)
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http://elibrary.ru/defaultx.asp
http://www.ecorussia.info/ru
http://znanium.com/
http://www.polpred.com/
http://www.viniti.ru/
http://uisrussia.msu.ru/
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://biblio-online.ru/

IIporpammHoe o0ecnevyenune, MCMOJIb3yeMoe B IIporpammHoe obecnevyenue
YHHBEpCHTeTe HAa JOTOBOPHOI OCHOBE CBO0OOJHOI0 pacnpocTpaHeHus!
Adobe Design Premium CS 5.5.5 (munensust Ne 65112135)
Dr.Web (c/u 758S-TDJP-N7HB-ZH2F ot 26.05.2025)
KoncynerantILoc (JloroBop Ne 28-13/16-313 ot 27.12.16)
Texakcnept (Horosop Nel100/860 ot 22.12.2016)

B T1abn. 9 ykazaH mnepedeHb NpodeccHOHANbHBIX 0a3 JaHHBIX U HUH(OPMALUOHHBIX
CIIPABOYHBIX CHCTEM, K KOTOPBIM oOecmeueH AocTyn (ynaleHHBIH AOCTym). JlaHHBIN mepedeHb
MO/IJICKUT OOHOBJIEHHUIO B cCOOTBeTCTBHH ¢ TpeboBanusmu OI'OC BO.

B nanHoM paszene Moryt ObITh IPHUBENEHBI PECYPCHI (CCBUIKM Ha CalThl), HA KOTOPBIX
MOKHO HAMTHU MOJIE3HYIO JUId Kypca HH(OpMalHio, B T.4. CTATUCTUYECKHE WU CIPABOUYHBIC
JaHHbIC, Y4eOHbIC MaTepHAalIbl, OHJIAWH KYpPCHI U T.II.

Taonuya 9 - Ilepeuenv coepemennvix npogeccuonanrbHvliXx 6a3 OAHHBIX U
UHDOPMAYUOHHBIX CHPABOYHBIX CUCHEM

HocTtyn K pecypcey (yaajieHHbI

HaumenoBanue npodgeccnoHanbHOM 6a3bl
AOCTYI € YKa3aHUeM

Ne AAHHBIX, HHPOPMALMOHHO-CIIPABOYHOM N
CCBLIKHM/T0CTYN U3 JIOKAJIbHOM ceTH
CHCTEMBI
YHHBEPCHTETA)
1 baza paHHBIX CTaHZApTOB MW PEMJIaMEHTOB https://www.qgost.ru/portal/gost
POCCTAHJIAPT /[home/standarts
5 OnekTpoHHas 0a3a M30paHHBIX CcTaTel 1o http://www.philosophy.ru/
bunocopun
E 7 aj 9KOHO ec .
3 A pXHB HOHOMITHECKHX 1 http://sophist.hse.ru/data_access.shtml

COIMOJIOTHYCCKUX JaHHBIX

bazer mamupix < HamumonaipHOro coBeTta 1O

4 . http://www.ncva.ru
OILICHOYHOHU ACATCIBHOCTU

CnpaBouHas IIpaBoBas cucrema .

5) JIOCTYII U3 JIOKAJIbHOMN CETH
«KoncynprantlIrocy
HNHdopmaninoHHO-CIIpaBOYHas cUcTeMa .

6 JIOCTYTI U3 JIOKAJIBHOMN CETH
«Texkcnepr»

8. OBPA3OBATEJIBHBIE PECYPChI U1 UTHBAJINJ1OB U JINIL C OB3

B T1abn. 10 yka3aH mepeueHb OOpa30BaTENbHBIX PECYpPCOB, HUMEIOIUX (OPMBI,
aJaNTUPOBaHHbIE K OTPAaHUYEHUSM HX 370POBbs, a TAK)K€ CBEIACHHUS O HAJIMYMU CHEIHaJIbHBIX
TEXHUYECKUX CpPEACTB OOY4YEeHMS KOJUIEKTUBHOIO M HMHIUBUAYAJIBHOIO TMosib30BaHus. Ilpu
3arMoJIHEHUH TaOJIUIbl MOXET OBITh HCIOJb30BaHAa HMH(OpMalMs, pa3MelleHHas B IOApasJiene
«octynmHas  cpena» — cneuuanusupoBaHHoro pasjena caiita HITY  «Csemenuss 00
obpasoBatenbHOM opranusaiui» https://www.nntu.ru/sveden/accenv/

Taonuya 10 - Obpazoseamenvusle pecypcel 0141 uneaiuoos u auy ¢ OB3

CaeeHus 0 HAJIMYHMH CHENHMATBbHBIX
TeXHHYECKHX CPeACTB 00y4eHHs
KOJIJIEKTUBHOTO ¥ HHAMBUAYAJbHOIO

Ilepeuenb 00pa3oBaTe/IbHBIX PECYypCcoB,
Ne NMPUCIOCOOJIEHHBIX IS HCIOJIb30BAHUS
uHBaJuAaMu 1 Junamu ¢ OB3

O0JIb30BAHUSA
1 OBC «KOoHCYNbTaHT CTyJ€HTa» 03BYUYKa KHHT U YBeJTHMYEHHE mpudTa
CIEHaIbHOE MOOMILHOE IPIIOKEHHE -
9BC «Jlaup» & P o
2 CHUHTE3aTOp peuH, KOTOPbIi

BOCITPOMU3BOJUT TCKCTHI KHUI' © MCHIO

30



https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
http://www.philosophy.ru/
http://sophist.hse.ru/data_access.shtml
http://www.ncva.ru/
https://www.nntu.ru/sveden/accenv/

Ilepeyenb 00pa3oBaTeIbLHBIX PECYPCOB,
Ne NMPHUCIIOCOOJTEHHBIX IJIS UCIOJIb30BAHMS
uaBaaugamMu u gunamu ¢ OB3

CaeeHuUsI 0 HATUYHMH CHEIHATBHBIX
TeXHHYECKHX CPeACTB 00y4eHHs
KOJIVIEKTMBHOT0 M MHIAMBHYAJIBLHOIO

MOJIb30BaHUSA

HaBUT'allUN

3 OBC «tOpaiiT»

BEpCHS IS CIIA0O0BHISITNX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJIUMOE J1JIs1
OCYHUIECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLHECCA 11O JTUCHUIIJIMHE

VYyeOHbIC ayAUTOPUU IJIS

IIPpOBCACHUA 3aHATHH

110 JUCHHUIIINHE,

O60py2[OBaHI/IeM U TCXHUYCCKHUMU CPCACTBAMU 06yquI/151, COCTaB KOTOPBIX OMPCACIICH B JaHHOM

pasaciic.

Tabnuya 11 - OcnawenHnocms ayoumopuil u HOMEW|eHUl 01 CAMOCHOAMENbHOU
paoomout cmyoeHmos no OUCUUnIUHe

HaunmenoBanue . ITepeyeHb JUIEH3UOHHOTO
N OcHalIeHHOCTDH ayIMTOPHIA
ayauropuii u N . | MpOrpaMMHOro odecnevyeHusl.
o IMOMCIICHUU U IMTOMECIIICHUHN
Ne NoOMeleHn i IJIs N PekBU3UTHI
. OJA CAMOCTOATECIBHOU
CaAMOCTOATECIIBHOHN A60ThI MOATBEPKAAOIICTO
padoThI p AOKYMEHTa
1. Jlocka menoBas - 3 mit.
2. Cromsl TabopatopHbIe (pabouee
MecTo cTyneHTa) Ha 20 e
3. Pabouee mMecTo mpenogaBaTens —
1224a 2 wr.;

yueOHast ayAUTOPHUS IS
MPOBEICHUSI MPAKTHYECKUX
1 Ta0OpaTOPHBIX 3aHATHH,
IPYIIIOBBLIX U

4. BeITspkHBIE KB - 2 1IT;

5. ObopymoBaHue sl TPOBEACHUS
71a00paTOPHBIX 3aHATHH 1O
JUCUUIUINHE XUMHUS:

mKad CymMIbHBIN - 2 MIT.,

WHIUBUIAYATbHBIX L.
KOHCYJIBTAIHI, 9NMEKTPOXUMHUIECKHE STISHKA TS
m3meperns JJIC XuMIIECKoro
TEKYIIETr0 KOHTPOJIS U
1 . JJIEMEHTA - 3 IIT.,
TPOMEKYTOTHO 9JIEKTPOJIU3EPHI - 4 1IT.,
arrecraiyu (kadenpa BeipsiMutenu b5-47 — 6 .,
«IIpousBoacTBeHHAsE pH-metpst «ATI-301» - 4 wr.,
0€30I1aCHOCTD, KOJIOTUS U | KamopuMeTphl — 4 mT.,
XUMHS» T. HrokH#i BECHI aHAIUTHYECKHE 4 TIIT.,
Hogropon, yi1. Mununa, | Auctmuisrop J9-10 - 1 wr.,
24) KOJIOOHarpeBaTeIs — 3 mT.;
BOJILTMETPHI IippoBbie B7-38 — 3 mt.,
BECHI TEXHHYECKHE — 2 IIT.,
Tabnuupsl Menneneesa- 4 mr.,
naboparopHas XMMHYECKas OCya U
PCAKTHBEI
Ha00p y4eOHO-HAIIISATHBIX TOCOOHH
1247 1.Jlocka menoBast
yuebHas ayquropus it | 2. Pabouee MecTo mpemnoaaBarens
MIPOBEACHUS 3aHATHI 3. Pabouee mecto cryaenTa - 120
JIEKIITMOHHOTO U yen.
CEMUHApCKOTo THUIIA,
TPYIIOBBIX U
2 WHIUBUAYATbHBIX
KOHCYJIbTaluH,
TEKYILEro KOHTPOJIA U
IIPOMEXKYTOUHOMI

atrectanuu (r. Huoxani
Hogsropox, yi. Mununa,
24)
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HaumenoBanue . IlepeyeHb JMIIEH3MOHHOTO
. OcHaleHHOCTh ayAuTOpHii
ayIuTOpHii u . . | MPOrpamMMHOro0 o0ecrne4eHmsl.

N NMoMeleHU 1 moMeleHu

Ne NoMeleHn | s . PexBu3uTHI

. JJIS1 CAMOCTOSATEIbHOM
CaMOCTOATEJIbHOM 260TLL NMOATBEPKAAIOIIET0
padoThI P JOKYMEHTAa
6147

yaeOHast ayqUTOPHS IS
MPOBE/ICHUS 3aHATUH
JIEKIIUOHHOTO U
CEMHHAPCKOT0 THIIA,
TPYIIOBBIX U
WHIUBUAYATEHBIX
KOHCYJIbTallUH,

3 TEKYILEro KOHTPOJIST 1
IIPOMEXYTOUHOM
arrectannu (kadenpa
«IIpousBoacTBeHHAs
0€301aCcHOCTb, YKOJIOTHS 1
XUMHS» T. HrokHmi
Hogropon, Kazauckoe 1.,
12)

1.Jlocka menoBast

2. Pabouee MecTo mpermoaBaTens
3. Pabouee mecTo cTyzneHTa - 64
Yelr.

4. TlepcoHATIBHBIN KOMIBIOTEP

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

2. Dr.Web (c/n 758S-TDJP-N7HB-
ZH2F ot 26.05.2025)

6265
yueOHast ayTUTOPHs st
MPOBEACHUS 3aHATUN
JIEKIIMOHHOTO U
CEMHHAPCKOT0 THIIA,
TPYIIIOBBIX U
WHINBUAYAITEHBIX
KOHCYJIbTalluH,
TEKYILEro KOHTPOJIST U
IIPOMEXKYTOUHOMI
arrecrauuu (kadeapa
«IIpousBoacTBeHHas
0€30IacHOCTb, YKOJIOTHS U
xumust» T. Huwxaui
Hogropon, Kazauckoe 1.,
12)

1. Jlocka menoBas - 1 mrT;

2. Tabmuma JI.1. Menneneesa - 1
IIT.

3. Pabouee mMecTo mpenogaBaTeis
4. PaGouee mecTo cryneHTa - 42
YellL.

10. METOAUYECKHUE PEKOMEHJALIMN OBYYAIOIIIUMCHA
ITO OCBOEHHMIO JTUCHUITJIMHBI

10.1. O0mme MeToaHMYeCKHE PCKOMEHIANNN 1JIAA Oﬁy‘lalOllll/IXCﬂ 1m0 OCBOCHHIO
AUCHMUIIJIMHBI, OﬁpaSOBaTeﬂbele TEXHOJOI'MM

JuctmruimHa «XUMHS SJIEMEHTOB» COCTOMT M3 TPEX CBSI3aHHBIX MEXIy cOOOH pa3aernos,
o0ecrevynBaroIIuX NOcaeI0BaTeIbHOE U3yYeHIE MaTepHaa.

OOyueHnue 1Mo TUCIHIUTHHE «XUMHUS 3JIEMEHTOBY» OCYIIECTBIISIETCS B CIEAYIOMNX (opMax:

1. AynutopHsble 3aHATH (JTIEKIIUHU, Ta00PATOPHBIE 3aHATHS).

2. CamocTosiTenbpHas paboTa cTyeHTa (MOArOTOBKA K JIEKIUSIM, JIA0OPATOPHBIM 3aHATHUSIM,
pellieHrne JOMAIIHUX KOHTPOJIBHBIX pPaboT, MOATOTOBKA OTdYeTa Mo JjabopaTopHOil padore,
HHIWBHUYAJIbHAas KOHCYJIIbTAallHA C HpeHO)IaBaTeJ'IeM).

Y4eOHbIii MaTepuan CTPYKTYpUPOBaH M W3YYCHHE JUCUUIUIMHBI TPOU3BOJIUTCS B

TEMAaTU4YEeCKON IMOCIe10BaTeIbHOCTH. KaxkJoMy 1a00paTOpHOMY 3aHATHUIO U CAMOCTOSITEILHOMY
U3YyYEHHIO MaTepHaia MpeauecTByeT JeKIHs Mo AaHHOW Teme. OOyuaronyecs caMOCTOSATEIBHO
IIPOBOJAT TPEABAPUTENBHYIO MOJATOTOBKY K 3aHATHIO, NPUHUMAIOT AKTUBHOE W TBOPYECKOE
ydacTue B OOCYXJIEHUU TEOPETUYECKHX BOIPOCOB, pa3dope MpoOJIEeMHBIX CUTyalluid U TMOUCKOB
IyTEeN X PELICHMUS.

Omnucanue nocne10BaTeIbHOCTH JeHCTBUI 00y4aromerocs:
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IIpn u3yueHuM Kypca cieqyeT BHHUMATEIbHO CIIyIIaThb U KOHCIEKTUPOBAaTh MaTepual,
W3JIaraéMblii HAa ayAMTOPHBIX 3aHATHAX. [ ero NMOHMMaHMS M KadyeCTBEHHOIO YCBOEHUS
PEKOMEHIYEeTCs CIIEYIOIIasl ITOCIIEI0BATEIbHOCTD ACCTBUM:

1. Ilocne okoHuaHUS Y4YeOHBIX 3aHATHH JUIsl 3aKperUieHUsT MaTepuana MPOCMOTPETh U
00yMaTh TEKCT JIEKIMH, TPOCTYIIAHHOW Cero/Hs, pa3o0pars paccMoTpeHHbIe npumeps (10- 15
MUHYT).

2. Ilpu noAroToBKe K JEKIUU CIEAYIOIIEro JHS MOBTOPUTH TEKCT MpPEIbLIYyILEH JIEKIUH,
OyMaTh O TOM, Kakast MOKeT ObITh cieayromas tema (10-15 munyT).

3. B Tteyenue Hemenu BBHIOpaTh BpeMsl UIs pabOTHI C JUTEPATypoil B AIIEKTPOHHOU
o6ubmoTeyHoi cucreme (1o 1 yacy).

4. Ilpu moAroToBKe K JIaOOPaTOPHOMY 3aHATHIO MOBTOPUTH OCHOBHBIEC MOHATHUS IO TEME,
MU3YYUThb TpUMEpPbL. Pemas KOHKPETHYH CHUTYyallMI0, — MPEIBAPUTEIBHO IOHATh, KaKON
TEOPETUYECKHI MaTepHaj Hy>KHO MCIOJIb30BaTh. HaMeTuTh 11aH pemeHusi, monpoooBaTh Ha €ro
OCHOBE peluTh 1-2 3aauu.

KonrakTtHass paboTra MOXET TakKe MPOBOAUTHCS B AIIEKTPOHHOW WH(POPMALMOHHO-
obOpasoBarenbHOl cpeae yHuBepcutera (manee - OWMOC). B ciaydae mnpoBeAcHHS 4YacTH
KOHTakTHOW paboTel nmo aucuuiuinie B OMOC (B COOTBETCTBHM C paclMCaHUEM Y4eOHBIX
3aHATUHN), TPYIOEMKOCTh KOHTaKTHOU paboThl B DMMOC >KBUBaJIeHTHA ayIUTOPHOI padoTe.

[lo utoram Tekyliel ycCHeBaeMOCTH CTYAEHTY MOKET ObITh BBICTABJIEHA OLEHKA II0
MIPOMEKYTOUHOM aTTeCTalMi B COOTBETCTBUHU 3a HaOpaHHBIMU 3a ceMecTp Oamnamu. CTyIeHTHI,
BBITTOJIHUBIINE BCE O0s3aTEIbHBIC BUJBI 3aIITAHUPOBAHHBIX YUEOHBIX 3aHATHH K MPOXOKICHUIO
MIPOMEKYTOUHOM aTTecTaliu (IK3aMeHy).

PesyabraT 00yuenuss cuurtaercsi cOpMHMPOBAHHBIM HA NOBBIIICEHHOM YPOBHe, €CllU
TEOPETUYECKOEe COJIep:KaHre Kypca OCBOCHO MONHOCTHIO. [Ipu yCcTHBIX coOecemoBaHUAX CTYACHT
HCUEPIIBIBAOIIE, MTOCIIEIOBATEIbHO, YETKO H JIOTUYECKH U3JaraeT y4eOHbId MaTepuai; cCBOOOTHO
CIpaBJsieTCs C 3ajJayaMH, BONPOCAMHM M JPYIMMH BHAAMM 33JlaHUN, HCIOJB3YET B OTBETE
JIOTIONIHUTENbHBIA MaTepuas. Bce mpeaycMoTpeHHble pabouell ydeOHOH mporpamMMmoi 3aaaHus
BBIMIOJTHEHBl B COOTBETCTBUU C YCTAaHOBIEHHBIMU TpeOOBaHUSAMH, CTYIEHT CIOCOOEH
AQHAIN3UPOBATh IIOJIyUEHHBIE pE3YyJIbTAThl, IPOSBISET CAMOCTOSTEIBHOCTh IPHU BBINOIHEHUU
3aJlaHni.

PesyabraTr 00ydyeHusi cuutaercss cGOpMHPOBAHHBIM Ha INOPOrOBOM YPOBHE, €CIU
TEOPETUYECKOE COJIepKaHNe Kypca OCBOEHO MOJHOCThIO. IIpH yCTHBIX coOeceoBaHUSX CTYIEHT
MOCJIEI0BATENbHO, YETKO M JIOTMUECKH CTPOMHO H3jlaraeT y4eOHbIM MaTepuai; CIpaBisieTcs ¢
3aJayaMy, BONpPOCAaMHM M JPYTUMH BUJAAMU 3a/laHUM, TpeOyloluX NpPUMEHEHUs 3HaHUil; Bce
MpPEeaYyCMOTPEHHBbIE paboueld y4eOHOW MpOrpaMMOM 3aJaHHsl BBITIOJIHEHBI B COOTBETCTBUU C
YCTQHOBJICHHBIMH TPEOOBaHUSIMH, CTYAEHT CHOCOOEH aHAIM3MPOBATH MOJIyUYE€HHBIE PE3yJIbTAThI;
MPOSIBIISIET CAMOCTOSTEIBLHOCTD IIPH BBIITOJIHEHUH 3aJaHUH

PesyabraT 00y4eHusi cuuTaercss HeCOPMHPOBAHHBIM, €CJIM CTYIEHT TP BBIIOJIHEHUN
3a/laHuil HEe JEMOHCTPHUPYET 3HAaHUN y4eOHOro marepuala, JI0IMyCKaeT OIIMOKH, HEYBEPEHHO, C
OONBIIMMH 3aTPYJHEHUSMHU BBINOJIHSACT 3a/aHUs, HE JEMOHCTPUPYET HEOOXOAMMBIX YMEHHH,
KauyeCTBO BBINOJIHEHHBIX 33JJaHU HE COOTBETCTBYET YCTAHOBJIEHHBIM TPeOOBaHUSAM, KAUE€CTBO UX
BBITTOJIHEHUS OLIEHEHO YHUCIIOM OajIOB HMXKE TpeX MO OLEHOYHOM CHCTeME, 4TO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2. MeToanyeckue yKa3aHus JJsl 3aHATHH JIEKIIMOHHOTO THIIA
JIEKUMOHHBIN KypC IO AMCLHMILIMHE «XUMHUS 3JIEMEHTOB» NIl CTYJEHTOB HaIpaBJICHUS
noarotoBkn 12.03.04 «buoTrexHWYECKHE CHCTEMBI M TEXHOJOTHM» HECET SIPKO BBIPAKECHHYIO
NPUKIAJHYIO HAlpaBiIeHHOCTh. llenp neKnuii — He MEXaHMUYECKOE NEPEUYMCIECHUE CBOWCTB
XUMHYECKHUX 3JIEMEHTOB, a (OPMHUpPOBaHUE Y OYIYIIUX WHKEHEPOB (yHIaMEHTATIbHOM 0a3bl IS
NOHUMaHMs (PU3MKO-XMMHUYECKHUX TPOLECCOB, MPOMCXOIAIIMX B MaTepuanax METULMHCKUX
npuOOPOB U cucTeMax IN Vitro IMarHoCTHKH.
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YcnenrHoe yCBOGHHUE JIGKLIMOHHOTO MaTepualia TpedyeT OT 00yJaroIuxcsi CHCTEMAaTHYeCKOM
U LIeJICHAIIPABICHHON paboThI Ha BCEX ATarax o0pa3oBaTeIbHOrO Mpolecca.

1. IToaroroBka K JICKIIMOHHOMY 3aHSTHIO (0 Hayaia JEKI1H):

Ilepen xaxmoil nekuuen CTyIeHTY PEKOMEHAYETCS IMPOCMOTPETh KOHCIEKT MPEAbIIYLIEro
3aHATHUS, YTOOBI BOCCTAHOBHUTH B NMaMATH MPOHAEHHBIH Marepuan. XvUMHUsS — CTPOTrO JIOTUYHAsS
HayKa, TJ€ KaXJas HOBas TeMa ONMpaeTcs Ha MpeAblAyllyio (Hampumep, 0e3 NOHUMaHUA
CTPOCHHUSI aTOMa HEBO3MOXKHO YCBOHTH TEOPHIO XMMHYECKOW CBsA3HM, a 0e3 Hee — CBOHCTBa
KOHKPETHBIX KJIACCOB COEAMHEHUIN).

Pexomenayercst 3apaHee O3HAKOMHTBCS C TEMOM MpPENCTOAUICH JIEKIUH IO pabodeit
nporpamMe aucuumuiuebel  (PITZI) u  Gersno mpocMOTpeTh COOTBETCTBYIOLIMM —pas3zien B
PEKOMEH/I0BaHHOM 0a30BOM ydeOHMKE. DTO MO3BOJIUT HA CaMOM JICKIIUH COCPEOTOUYUTHCS HE Ha
MEXaHUYECKOM IMePENUChIBAaHIUM TEKCTa, & HA IOHUMAaHUM CJI0KHBIX KOHLIEILIUH.

2. PaboTa BO Bpemsl JIEKIIMOHHOTO 3aHSATHS:

Benenue xoncnexra: Ha nekuun He06X01MMO BECTH ONOPHBINA KOHCIIEKT. CTYAEHTY CleayeT
3aMMChIBaTh TEMY JIGKIIMM, OCHOBHBIC ONpeeNeHHs, (POPMYIUPOBKH 3aKOHOB, MaTEMaTUYECKHE
BBIDQKEHUSI TEPMOJMHAMUYECKUX M KHHETHYECKUX 3aBHCUMOCTEH, a TaKXkKe YpaBHEHUS
XUMHYECKUX PEaKIUM.

Busyanuzanus nanseix: Oco0oe BHHUMaHUE CIEAYyeT YIENATh NMEPEPUCOBKE C JOCKU CXEM,
rpaduKoB (HAaNpUMep, IUArpaMM COCTOSHHS, Tpa(UKOB 3aBHCHMOCTH CKOPOCTH PEAKIHMH OT
TEeMIIepaTypbl, CXEM IEpPEeKPbIBAaHUS 3JEKTPOHHBIX O0O0JaKoB). OTH BHU3yalbHbIE MOJEIU
KPUTUYECKH BaXHBI U151 POPMUPOBAHUS HHKEHEPHO-TEXHOIOTMYECKOTO MBIIIJICHHS.

AKTUBHOE cilyliaHue: 3HaYuTeIbHAas 4acTh JIEKUUH 110 JaHHOM JUCLMILIMHE IPOBOIUTCS C
UCIIOJIb30BAaHUEM  MHTEPAKTUBHBIX  METOAOB  (IPOOJIEMHBIE  JIEKIMH, JIEKIUU-Oece/bl).
OOyuaroumMcess peKOMEHAYeTCs aKTUBHO Y4acTBOBATh B JIMAJIOTe C MIPeIoiaBaTesieM, OTBeYaTh Ha
KOHTPOJIbHBIE BOIIPOCHI (OJIMII-OMPOCHI) B XOJI1€ JIEKIIMH U 33JjaBaTh YTOUYHSIOLIUE BOIIPOCHI, €CIIH
KaKoH-n0o0 acnexT (Hanpumep, MEXaHU3M KaTalu3a WK KOPPO3UU) OCTAJICS HEIOHSATEH.

Texnonornuecknit  okyc: CryaeHTaM-TeXHOJIOTaM HeoOxonuMmo oOpamarbk ocoboe
BHUMaHME Ha T€ MOMEHTHI JIEKLUH, I/Ieé IpernojaBaTeib JeNaeT AaKIEeHT Ha MPaKTUYECKOM
IPUMEHEHUHU BELIECTB (UCI0Ib30BAaHNE HEOPTaHUUYECKUX COEIMHEHUHN B KaueCTBE KaTalu3aTOpOB,
KOHCTPYKLIMOHHBIX MAaTepUasoB, KOMIIOHEHTOB BSKYIIMX BeIIeCTB M Jp.). B KoHcrekre
PEKOMEHAYETCSl BBIACNATh TAaKHe NMPUMEPHl MapKepoM MM Ha Mojsx (momerka «BakHo 1uis
TEXHOJIOTHH).

3. Pabora nociue JeKIMOHHOTO 3aHATHS:

B neHp uTeHMs JIEKIMU WIM Ha CIEAYIOUMHA TeHb HEOOXOTUMO IMpOopadoTaTh KOHCHEKT:
pacmudpoBaTh COKpallleHUs, MOJYEPKHYTh KIIOYEBbIE TEPMHUHBI, IpPU HEOOXOIUMOCTHU
JIOTIOJTHUTD 3aITMCH MaTepUallOM U3 OCHOBHOM U JIOMOJHHUTEIbHOI yueOHOH TUTepaTyphl.

Jlyig 3aKperuieHns TEOPETUYECKOTro MaTepuasa o0ydaromuMes clieayeT pa3o0paTh MPUMEPHI
pElIeHUs] THUIMOBBIX 3aJad, NPUBEICHHBIE JIEKTOPOM, TaK KaK OHHM CTaHYT OCHOBOM s
MPEJICTOSIIIUX JJAOOPATOPHBIX U MPAKTUYECKUX (CEMUHAPCKUX ) 3aHATUH.

Bomnpocsl, ocTaBmmecs HEACHBIMH IOCJE€ CAMOCTOSTEIBHONW MPOPAaOOTKU JIEKIIMOHHOIO
MaTepuaia, HeOOXOAMMO BBIMCATh HA IOJISI KOHCHEKTa Ul IOCIEAYIOLIEro OOCYXIEHUs ¢
npernojiaBaTesaeM Ha OirkaiiieM NpakTHUYeCKOM 3aHATHH WM WHAWBUIYAIbHON KOHCYIbTAIUH.

10.3. MeTtoauyeckue YKa3aHHMs 10 OCBOCHHMIO JHCHHUILUIMHBI Ha J1a00OpaTOpPHBIX
padorax

JIabopaTopHBIi MPAKTUKYM IO TUCIUIUINHE «XUMUS dJIEMEHTOB» UMEET CHEeIH(PUICCKHIA
XapaKTEp: OH HAMNpaBJICH HE CTOJBKO Ha MPOBCACHUC TOYHBIX KOJWMYCCTBCHHBIX HSMepeHI/Iﬁ,
CKOJIPKO Ha BU3YyaJbHOE M3y4CHHE XUMHUYECKUX CBOMCTB HEOPraHWYECKHUX BEIIECTB, BBISIBICHHE
3aKOHOMEPHOCTEH M3MEHEHHUS WX PEaKIIMOHHON CIIOCOOHOCTH M OBJAJeHUE 0a30BHIMU HAaBBIKAMHU
npenapaTUBHOIO CHHTE3A.

Pabota oOy4aroruxcsi B 1abopaTopun HEOPraHUUECKOW XUMHUHU CTPOTO PETIaMEHTHPOBAaHA
U COCTOMT U3 CIEYIOUINX 005S3aTeNbHBIX ITAIOB!
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1. lomanrasist moAroToBKa K dKcniepuMeHTy (CaMOIoaroToBKa)

BBuay 06ombmoro pasHooOpa3us XMMHUYECKHX PEaKIHil CTyIeHT 00sf3aH TOTOBUTHCA K
MpakTUKyMy 3apaHee. HeoOxoauMo M3yduTh METOIUKY Ka)KAOrO OIbITa M BHIIHCATh B TETPalb
YPaBHEHHS MIPEICTOSIINX PEAKIIHIA.

KitoueBoe TpeboBanue: emie 10 mpuxoja B JadopaTopuio OOydYaromMiics TOJDKEH Ha
OCHOBE TEOpUHU CIPOTHO3MPOBATH BU3YalbHBIE MPU3HAKH TPOTEKAHHS pEaKuu (HampuMmep:
«BBITIAZICHHE OEJIOro TBOPOKUCTOTO OCaJKa, PACTBOPUMOrO B M30BITKE aMMHAKay, «U3MEHEHHE
OKpAacCKHU pacTBOpa C OPAH)KEBOW Ha 3€JICHYIO», «BBIACIICHUE OypOoro ra3a).

2. lonyck k paboTe U TeXHHUKa 0€30MaCHOCTH

[IpakTUKyM 1O XMMHH DJIEMEHTOB CBS3aH C HCIOJH30BAHWEM BBICOKOOIACHBIX BEIIECTB
(KOHLIEHTPUPOBAHHBIE KUCIIOTHI U IIEJIOYH, COJU THKEIbIX METAJIOB — CBUHIA, XpOMa, KaJaMHUs,
PTYTH, BBIJEIIEHUE TOKCHYHBIX Ta30B — CEPOBOJOPO/A, XJIOpa, OKCHIOB a30Ta).

Jlomyck OCyILIECTBISIETCA TpernojaBareieM Ha OCHOBE OJHIl-olpoca IO CBOHCTBaM
UCTIOJIb3YEMBIX BEUIECTB U MPaBUIIaM OOpAIICHUS C HUMH.

Bce pabGoTbl C BbIIENIEHHEM €AKUX Ta30B MPOBOJATCS CTPOTO B BBITSHXKHOM IIKady.
Kareropuueckn 3amperiaercsi CiaMBaTh pPAaCcTBOPBI COJEH TSDKEIBIX METAUIOB B OOMIYIO
KaHaJU3aluIo — I HUX PEAYCMOTPEHBI CIEIabHbIE €eMKOCTH JIJISl CJIMBA.

3. BeimonHeHHE SKCIIepUMenTa U (pUKcalus pe3yabTaToB

OnbITHI BBIMOIHAIOTCS MHAUBUIYaIbHO WK B Opuragax. byayiemy nunxeHepy-TexXHOIOTY
KPUTUYECKH BaKHO pa3BUBaTh NPO(EeCcCHOHANBbHYIO HaOmonaTensHOCTh. llpu  BhImoONHEHHH
peakiuii HeoOXoauMO (UKCHpPOBATH MajeHiline HW3MEHEHHs: OTTEHKH I[BETOB, Pa30rpeB WIU
OXJIX/ICHUE TPOOMPKHU, CKOPOCTH BBIICIICHUS Ta3a, TIOJHOTY PACTBOPEHUS OCA/IKA.

B cnydae, ecnu mpakTU4YecKuil pe3ylbTaT PacXOAMUTCS C TEOPETUUYECKHUMH OKUIAHUSMU,
00yJaromuicss JODKEH MPOSIBUTh MHKEHEPHBIN TOJIXOM W CaMOCTOSITENbHO (MM C MOMOIIBIO
mpenoaaBaTess) HAalTH MPUYUHY OTKJIOHEHHUS.

4. OdopmiteHune J1abopaTOPHOTO OTIETA

Otuer odopMisieTcss HEMOCPEICTBEHHO B XOJE 3aHATUA. «SIApom» oOTdeTra Mo XUMHH
AIIEMEHTOB SIBJIICTCS MIPABHIIbHAS 3aIIUCh XUMUYECKUX YPAaBHEHH.

Bce peaknuu noHHOro oOMeHa JOJDKHBI OBITH 3allMCaHbl B MOJEKYJISIPHOM, IMOJHOM
MOHHOM U COKPAIIEHHOM HOHHOM BHJIE.

Bce oxucnutenbHO-BoccTaHOBUTENbHBIE peakiuu (OBP) momkHBI  cOMpOBOXIATHCA
paccTaHOBKOW KOY(P(UIIMEHTOB METOJOM HWOHHO-3JIEKTPOHHOTO OanaHca (TOJIypeakiuii) ¢
00s13aTeNIbHBIM YKa3aHUEM MPOLIECCOB OKUCIIEHHUS] U BOCCTAaHOBJICHHUS.

[Tom KaXapIM ypaBHEHHEM pEaKIMH TEKCTOM (MM B BHJIE TaOJUIIBI) OIHMCHIBAIOTCS
(bakTHuecKue HaOIOJCHHUS.

5. 3amuTa 1abopatopHoil paboThl M POPMYIHUPOBAHUE BHIBOJIOB

Kaxxnas mabGopatopnasi paborta 3aBepriaercs (GopMyTupoBaHHEM BbIBOJA. BbiBoa He
JIOJDKEH OTpaHWYMBAThCS (Ppa3zoil «ienb gocturHytay. OH JIOMKEH CONepKaTh KOHCTATaIUIo
JIOKAa3aHHBIX XMMHUYECKHX 3aKOHOMepHocTel (Hampumep: «B xozme paboThl 3KCHEPUMEHTAIBHO
MIOJITBEPKICHO YCUIIEHNE KUCIOTHBIX CBOMCTB ruipokcuioB B psiay Cr(II) — Cr(l1) — Cr(VI)»).

IIpu 3ammre paboOTHl NpenojaBaTell0 CTYIEHT JODKEH YMETh OOBACHUTh XHMH3M
HaOJIIOTaeMBIX SIBICHUH, OMHpasCh Ha 3HAHUS TEOPUH (3HAYCHHUsS DIIEKTPOOTPHIATEILHOCTEH,
CTaHJApTHBIE DJIEKTPOJHBIE MOTEHIMAJbl, KOHCTAHTHI HECTOMKOCTH KOMIUJIEKCOB), a TaKXke
OTBETUTh HA BOIMPOCHI O TOM, KakK JaHHBIE CBOWCTBA 3JIEMEHTOB MOTYT YUYUTHIBATHCS WU
MCIIOJIb30BATHCS B IPOMBIIUICHHBIX XUMHUYECKUX TEXHOJIOTHUSX.

[Tpu onleHMBaHUH Ta00OPATOPHBIX PAOOT YUUTHIBAETCS CIIEIYIONIEe:

- Ka4eCTBO BBIMOJHEHHUS HKCIEPUMEHTAIBHO-TIPAKTHUECKOM YacTH paboThl H
CTETEeHb COOTBETCTBHS PE3yIbTaTOB PabOThI 3a/JaHHBIM TPEOOBAHUSM;

- KayecTBO O(OpMIIEHHs OTYEeTa O padoTe;

- Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI TIPHU 3aIIUTE PAOOTHI.

MIPY BBITIOJTHEHUN MU KOHTPOJIBHBIX 3a/IaHUK.
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10.4. MeToanyecKue yKa3aHHs M0 CAMOCTOSITEJIbHOM padoTe 00y4YaroLUXCst

CamocrositenpHast pabota crtyneHTtoB (CPC) mo mucrumiamHe «XWUMHS 3JIEMEHTOBY
SBJISICTCSI KJIIOUYEBBIM HHCTPYMEHTOM B OCBOCHHMH OOIIMPHOrO Marepuajga HEopraHu4ecKoi
xuMuu. ['maBHoit 3amaueit CPC B paMKax JaHHOIO Kypca SIBISETCS MEPEeXO0] OT MEXAHMYECKOTO
3ay4YMBaHUS XUMHUYECKUX PEAKIUi K TOHUMAHUIO TIyOOKHMX 3aKOHOMEPHOCTEH H3MEHEHUS
CBOMCTB 3JIEMEHTOB M X coeiMHEeHUH Ha ocHOBe [lepuoanueckoro 3akona JI.1. Menneneena.

s ycnenrHoro (GopMupoBaHus MPOPECCHOHATBHBIX KOMIETCHIIMA XHMHKA-TEXHOJIOTA
camocTrosiTelibHas paboTa JODKHA BECTHCh CHUCTEMATHYECKHM MO CIEAYIOIUM OCHOBHBIM
HaIpaBJICHUSIM:

1. CucreMaTu3zaiys TEOPETUUIECKOTO MaTepraia

JlMcuuIuIMHA HOCHUT SIPKO BBIPKEHHBIN OmUcaTeNbHbI Xapaktep. s s¢pdexTuBHOrO
YCBOCHHUSI MaTepuana (XMMHUH s-, P-, d- u f-3eMeHTOB) mpu paboTe ¢ KOHCHEKTaMH JICKIUH U
y4eOHMKAaMHU HACTOSITEILHO PEKOMEHIYEeTCsl HCII0JIb30BaTh METO/I CPAaBHUTEILHOIO aHAU3a.

OOyuvaromumces ciaeayeT u30eraTtb M3y4eHHUs SJIEMEHTOB B OTphIBE Jpyr oT Apyra. Ilpu
npopaboTKe TeMbl HEOOXOJUMO CAMOCTOSITENIBHO COCTaBJISATh CBOJHBIC TAOJMIBI 1O TPYIIIaM
(moarpymnmam) Ileproanueckoil CHUCTEMBI, OTpa)Kalollue: AIEKTPOHHOE CTPOEHHUE, BO3MOYKHBIC
CTENEHW OKMCIICHUS, KHUCJIOTHO-OCHOBHBIE CBOWCTBA OKCHJOB M THUIPOKCUIOB, THIIMYHbBIC
OKHUCIIHUTEIbHO-BoccTaHOBUTENbHBIE (OBP) cBoiicTBa.

CTyaeHTaM-TeXHOJIOraM IIpM YTCHHH JINTEpaTypbl (IIPEACTaBICHHONH B pasjene 6)
HeoOxoauMo oOpamiath ocoboe BHUMaHMe Ha pasfensl «lIpumenenue» u «Haxoxaenue B
MPHUPOJIC/TIOYyICHNE», TaK Kak OHU (opMHUPYIOT 0a3y Ul TOHMMAHUS TEXHOJOTHYECKHX
MPOLIECCOB (HAMpUMeEp, poJib COCAUHEHUI BaHAIMs WM TUIATUHBI B KayecTBE KaTalu3aTOPOB,
MIPUMEHEHHUE MIEJOYHBIX METANIOB B METAJLTYPTHH ).

2. TpeHupoBKa B HAIMCAHUH YPAaBHEHUN XMMHUECKHUX PEaKIIHii

OcHOBY JOMamIHUX 33JaHAld MO0 «XUMHUHU 3JIEMEHTOB)» COCTABJSIET IMPOTHO3MPOBAHHUE
OPOAYKTOB XHMMHUYECKUX peakiuuil u pacctaHoBka koddduuuentoB. Ocoboe BHHUMaHUE
oOyyJaronuecs: OJKHBI YACNATh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIM IpOIlEccaM, TaK KaK OHHU
JIeKaT B OCHOBE OOJBIIMHCTBA POMBIIUICHHBIX CHHTE30B.

Jiis mombopa kK03(pPUIMEHTOB HEOOXOAMMO YBEPEHHO BJIAJETh METOJOM JJICKTPOHHO-
MOHHOTO OanaHca (METOJOM TMONYpEaKIMii), YYUTHIBAIOUIMM BIUSHUE Ccpenbl (KUCIOTHOM,
IEJIOYHOM, HEUTpaNbHOM) HAa POpMY CYILIECTBOBAHUS HOHOB B PACTBODE.

3. [loaroroBka k 1a6OpPaTOPHBIM paboTaM MO XUMHH SJIEMEHTOB

JlaGopaTopHBIN MPAaKTHUKyM 110 JaHHOW JUCHIMIUIMHE BKIIOYAE€T W3YYCHHE CBOMCT
DIIEMEHTOB M WX KauyeCTBEHHBIX peakiuidl. Ilepen kaknabIM 3aHATHEM CTYIEHT 00s3aH
CaMOCTOSITEJIbHO N3YYUTh CBONCTBA PEAareHTOB 110 CIIPABOYHHUKY.

Oco0eHHOCTh MOATOTOBKH COCTOUT B TOM, YTO CTY/EHT JIOJDKEH 3apaHee B JIabopaTOPHOM
JKypHajie HE TOJIbKO HAaNHUCaTh YpaBHEHUS MPEACTOSIIMX PEaKIUid, HO M yKa3aTh OXHUIAEMBbIC
BU3yabHbIE 3((DEKTHI: IBET BBHIMAAIOIIETO 0CaaKa (M BO3MOXKHOCTh €0 PACTBOPEHUS B U30BITKE
peareHTa — aM(OTEPHOCTh WM KOMILJIEKCOOOpa30BaHME), IBET BBIACIAIONICTOCS Ta3a WU
M3MEHEHHE OKpacKH pacTBopa. be3 MoOHMMaHUs OXMIaeMOoro pe3yilbTaTa OOydYaroluiics He
JIOTTYCKAETCs K BBITTOJTHEHUIO SKCIICPUMEHTA.

4. PaboTa co cripaBOYHOM XMMHUYECKOH JINTEpaTypoit

Bynymuii nHXEHEep-TeXHOJIOT JI0HKEH YMETh CAMOCTOSTENIbHO TOOBIBATh TOYHBIE (PU3HKO-
XUMHUYECKHE KOHCTaHThL. [IpW BBIMOJHEHWH WHIAWNBUAYAIBHBIX PACUYETHBIX U TpaduuecKux
3aJaHui 00y4aromuMcsi He00X0IMMO PeryisipHO oOpamaThes K GyHIaMEHTAIbHBIM XUMUYECKUM
crpaBoYHMKaM (Hampumep, «CHpaBOYHMK XHMHKa», cOpaBouyHMKd moj pea. Jlypse HO.IO.,
Jlupuna P.A. u np.).

Oo6s3atenbHbpiM  dneMeHTOM CPC  sBisieTcss HaBBIK TMOWMCKA W aHANW3a 3HAYCHHM
CTaHJAPTHBIX AJIEKTPOTHBIX IMOTEHIINAJIOB, KOHCTAHT HECTOMKOCTH KOMILIEKCHBIX COCIUHEHHH U
MPOU3BEICHUN PACTBOPUMOCTH JIsi OOOCHOBAHHUS BO3MOXHOCTH TMPOTEKAHUS TEX WIM HHBIX
peakuuii (HampuMmep, MpeacKa3aHus BO3MOXKHOCTH BBITECHEHHUS OJHOTO TaJlOreHa IAPYTUM WU
PacTBOPEHMS METaJlJla B KOHKPETHOU KUCIIOTE).
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5. IloaroroBka K KOJUIOKBUYMaM U KOHTPOJIbHBIM TOYKaM

[IpoBepka 3HaHMI MO TUCIUIUIMHE YacTO MPOBOAUTCA B (hOpMe KOJUIOKBUYMOB IO OJI0KaM
2JIEMEHTOB (HampuMmep, «XuUMHUS S- M p-JIEMEHTOB»). IIpu NOArOoTOBKE pEKOMEHIYyETCA
UCIIONIb30BAaTh METOJl «IIEMOYEK TMpEBpalllEeHUui», CaMOCTOATENbHO TMPUAYMBIBas U pelas
TEHETUUYECKUE PSIZIbl, OTpaXkarolMe IEepPeXo] 3JIEMEHTa OT IPOCTOrO BEIIECTBA K CIIOKHBIM
COEIMHEHUSIM B Pa3HbBIX CTEHEHSIX OKUCICHHUS.

B mpormecce camocToATenbHON pabOTHl MPU W3YYEHHH UCHMILIMHBI CTYAEHTHI MOTYT
paboTaTh Ha KOMIIBIOTEPE B CHEHUAIM3UPOBAHHBIX AYAUTOPHUSIX IS CaMOCTOSITENIbHON pabOThI
(ykazano B T1abn. 11). B ayauropmsx wumeercs JocTym 4epe3 HH(DOpPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHYIO ceTh «VHTepHET» K 3JIEKTPOHHON HMH(OPMALMOHHO-00pa30BaTEIbHON
cpene yausepcutera (QMOC) u anekrporHoi oubnroreunoi cucreme (3bC), rie B 31eKTpOHHOM
BUJIC pACIOJIaraloTcsi y4eOHble M y4eOHO-METOAMYECKHE MaTepuaibl, KOTOpble MOTYT OBITh
UCTIOJIb30BaHBI U1l CAMOCTOSITENIbHONW Pa0OTHI IPU U3yYSHUN AUCITUTUINHBIL.

Jia obyuaromuxcss mo 3a04Hod (¢opMe oOydeHHs caMOCTOsITeNbHasg paboTa sBisieTcs
OCHOBHBIM BHJIOM Y4€OHOH IeATETbHOCTH.

10.5. MeToanyeckue yKa3aHus JAJs BHINOJTHEHUS] KOHTPOJIbHBIX padoT

IIpu u3ydyeHum kypca «XUMHH 3JIEMEHTOB» IMPOBOAUTCS 3 KOHTPOJBHBIX PabOThI IO
paszenaM JUCLUILIMHBIL.

B xontposbHyto padboty Ne 1 BXoasaT Bompocsl 1o crpoeHue aroma u Ilepuogunueckomy

3akony uMm. /.M. MengaeneeBa: 3amanue 1- 25 (mo BBIOOpY IMpemojaBaTesis) U3 METOAUYECKUX
ykazanuii: JI.A. CmupnoBa, XK.B. Manynesuy, I".A. [TannueBa, I'.®d. Bonogun, JI.H. YetsipOox,
C.B. Kpacnony0ckas. Crpoenne atoma. H. HoBropon. HI'TY um. P.E. Anekceesa. 2007. 39 c.

B xoHTposbHYI0 paboTy Ne 2 BXOJST BONPOCHI MO XUMUYECKOU CBsi3u: 3amada 1-29 (mo
BbIOOpPY mpernoaasarens) u3 meroauueckux ykaszanuid: O.H. Kosanesa, T.B. CazontseBa, A./l.
CamconoBa Crtpoenue aroma. Xumuueckas cBsizb. H. Hosropon, HI'TY um. P.E. Anekceesa.
2015. 16c.

B koHTponbHyI0 paboty Ne 3 BXOAAT BONPOCH! MO KOMIUIEKCHBIM COEAMHEHUSM: BapUaHT
1-25 (mo BeIOOpPY mpenonaBatens) U3 Meroauueckux ykasanuil: B.M. Haymos, I'.A. Ilanuuesa,
JI.H. Yetsipbox Kommnexkcusie coeaqunenus. H. Horopon. HI'TY um. P.E. Anekceesa. 2014. 51
c.

11. OHEHOYHBIE CPEACTBA JIJIs1 KOHTPOJISA OCBOEHUA JUCHUIIJIMHBI

TunoBbie KOHTPOJIbHBbIE 33IaHUS UM HHbIEe MAaTepHaJibl, He00X0AUMbIe /ISl OLEHKH
3HAHUI, YMEHHH, HABBIKOB U (MJIM) ONBITA B X0/I€¢ TEKYLIEr0 KOHTPOJISl YCIIeBAeMOCTH

Bonpocel, nHAMBUAYaIbHBIE 33JaHUS U 33]Ja41 [IPEJICTABICHBI B METOAMYECKUX yKa3aHUSIX
K IPaKTUYECKUM U JTa00paTOpHBIM 3aHsTusM [3.1 — 3.5], mpeacraBieHHbIX B 11. 6.3.

Ilpumepovt munogwvix 3a0anuii:

11.1.1. TunoBsIe 3a1aHNs K NPAKTHYECKUM (CEMHUHAPCKUM) 3aHATHAM

3ansitue Ne 8-12
Pemenue 3a1a4 o XUMHY€ECKOH CBSA3H U CTPOCHHIO MOJIEKY.JI

1. UHnuBuayanpbHOE pEIICHHUE 3aJaud MO0 XUMUYECKOW CBS3M M CTPOCHHIO MOJIEKYH (IO
BbIOOpY mpernojaBareisi M3 METOAMYECKMX YKa3aHMMl K Ja00paTOpHBIM U MPaKTHYECKUM
sansatusM: HaymoB B.M. Xumuueckas CBA3b: METOJ. YKa3aHUS K MPAKTHYECKUM 3aHSATHUSIM 10
Kypcy oOmeld XMUMHH JUIs CTYJE€HTOB HEXMMHYECKHUX CIEMaJIbHOCTEH IHEBHBIX, BEUEPHUX U
3a0unblX (hakyneTeroB/ B.M. Haymos, JI.LH. Yerbip6ok, I'.A. ITanuuea // H. Hosropox, HI'TY
uM. P.E. Anekceena. 2012. 37 c.)
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THUITIOBBIE 3AJTAYMU:
1. CocraBpTe BaJIEHTHBIE CXEMbI CIEAYIOLUIUX MOJIEKY] W HOHOB, OIIPENEIUTE

KOBaJIEHTHOCTb U CTENIEHb OKHCIIEHUS 3JIEMEHTOB B JaHHBIX COCAUHEHMSIX:

a) st, SOz, 803, CSz;

6) C,H,, COS, CsHs, CC|4;

8) NH3, NH;", HCN, NH,0H;

F) H202, H30+, OFz, 02;

1) NCl3, N2Os, NaHa, No;

e) CHa4, COCl,, CH3;COOH;

k) HNO3, NF3, AIN, NH40H;

3) PH3, H3POy, POC|3, PH4+;

I/I) 502C|2, HzSO4, 503, BC|3;

K) A|C|3, Clzo, C|F3, COClz,

1) H,CO3, C,H4, HCOOH, COSe;

M) ASH3, H3ASO4, AlAS, ASQSg;

H) HCIO, CIFs, CIO;, CIOg3;

0) SiHa, SiS,, SiOs%, AsHs;

1) HNO,, PCl3, PO, AlP.

2. YKaxuTe, KaKHe YaCTHIbI SBJISAIOTCS TOHOPAMHU M KAaKHE aKIENTOPaMH B CIEAYIOLIHX
COEJIMHEHUSX:

a) [Hs0]", [BeCl]*;

6) [BF4, [SiFs]";

8) [BH.]', [GaCl]’;

r) [AlF4], [GeClg]*.

3. Kakue u3 yka3aHHBIX MOJEKYJI M HOHOB SIBISIOTCS MOTEHIUAIBHBIMU JTOHOpamu?
[ToTeHnMaIbHBIMU aKLIEITOPAMU?

a) Cu®*, H,0, OH", Ag* ;

0) CN’, BFs3, SiCly;

B) F', Zn?*, NO?", H".

4. Kakue opOuTamu aroma a3oTa y4yacTBYIOT B OOpa30BaHUU KOBAJICHTHBIX CBs3el B
coenmuenusx: NF3, NOs', NO,, NH;™?

5. CoctaBbTe CXEMBbI paclpe/leIeHUs] BAIEHTHBIX 3JEKTPOHOB aToMa 0opa B OCHOBHOM U
BO30YXJIEHHOM cOCTOAHUAX. CKOJNBKO KOBAJIEHTHBIX CBsA3€H MO OOMEHHOMY M MO JIOHOPHO-
aKLIEITOPHOMY MEXaHU3My OH MOKeT oOpazoBarh? IlpuBenuTe mpHUMepbl COOTBETCTBYIOLIMX
coenuHeHuil. Kakyro cTeneHb OKUCIIEHUs TPOSBIISET OOP B 3TUX COETUHEHUSX?

6. MoXeT J11 KOBaJIGHTHOCTb a30Ta ObITh paBHOM HOMepy Ipymnnbl? OOBSICHUTE MEXaHU3M
oOpazoBanus noHa NOjz. Kakyio creneHb OKHMCIEHUS M KOBAaJEHTHOCTh IMPOSIBISIET a30T IMPHU
oOpa3oBanum gaHHoro moHa? IlpuBenure mpumepsl COEAMHEHHH a30Ta C MOJOXKU TEIbHOH U
OTPHULATENIBHOM CTENEHBIO0 OKUCIICHNUS.

7. Hanummre gopmynsl coenuHeHui ¢ocdopa ¢ aqroMUHUEM M TaJUIMEM, €0 OKCHUIIOB U
rupokcuioB. Kakyto crenenb okucieHus umeer (ocdop B 3Tux coeauneHusx? OOpasyeT nu
dbocdop ToHOpHO-AKIIETITOPHBIEC CBSI3U B OHE PFg™?

8. Hanumure Gpopmysbl coelMHEHUN MBILIbSIKA C CypbMOM, TajllIueéM, CEpoil, BOAOPOIOM,
€ro OKCHJI0B U THJIpoKcH10B. Kakue cBoiicTBa, KUCIOTHBIE WM aM(OTEpHBIE, IPOSIBISIOT OKCHJIbI
Y TUAPOKCHIBI MBIIITBSIKA?
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9. Kakas cBs3p, MOHHAs WJIM KOBaJieHTHasi, OyaeT mpeoOianaTh B OKCHJAX BaHAAMs,
HUOOUWS M TaHTalla CO CTEMEHBIO OKUCICHHUS 3TUX 3JeMeHTOB +5? [lo 3HaueHHsIM cTaHAapTHOM
sHeprun ['n66ca 0Opa3oBaHUsi OKCUIOB YKAXKUTE, JIJIsI KAKOTO 3JIEMEHTAa CTEIEeHb OKUCICHHS +5
OoJiee XxapakTepHa:

AGo 298, V705 (kp.) Nb,Os (kp.) Ta,0s (kp.)

kJI>x/Monb -1427 -1776 -1908

10. 3anmmure SMEKTPOHHYIO (GOpPMYyTy aToMa Ccepbl B OCHOBHOM H BO30YXIEHHOM
cocTrosHusAX. Kakue cTeneHW OKHCICHHS OHAa MOXET MpOsABIATH? 3anmummre (GOpMyIIbl
COCIMHEHUH cephl ¢ AMIOMHUHUEM, (HOCPOPOM, KETE30M.

11. 3anumuTe 31MeKTpoHHYIO (hopMyIty it atoMa (hochopa B OCHOBHOM U BO3OYKIEHHOM
cocrosiHUsAX. Kakyio KOBaJIEHTHOCTh U CTENEHU OKHUCICHHUS OH MOXET IMPOSBISATh B CBOUX
coenuaeHusx? [IpuBenure npumMepsl coeauHeHuit hochopa co CTENEHBIO OKUCIICHHS -3, +3, +5.

12. Kakyro KOBaJE€HTHOCTh MPOSBIISAECT KHCIOPO B MoJieKyie o30Ha O3? MoxeT Jin ObITh
KOBaJEHTHOCTh KHCJIOpOJa paBHOM Homepy rpynmbl? Kakue cTeneHH OKHUCIIEHHS MpOSBISET
KHUCTIOpOJI B cBOMX coenuHeHusx? [IpuBeaure mpuMepsl STHX COSTUHEHUI.

13. Kakyro mpocTpaHCTBEHHYIO KOHPHUTYPAIHIO UMEIOT MOJICKYJIBI:

a) Hzo, NH3;

6) NC|3, SOZ;

B) AsHj3, F20;

F) SbC|3, H,0,:

1) AsCls, H,Se;

¢) NOCI, PClg;

)K) NoHa4, Sng;

3) H2Te, NFg;

u) OF,, Cl,0;

K) N205, PHg;

J'I) CC14, BC|3;

M) HgCly; PH3;

H) ZnCl,, Bely;

O) SiH4, SFG;

) HCN, CO,.

14. B uém npuunHa pa3nuYHON MPOCTPaHCTBEHHOM CTPYKTYphI Mosiekyn PCls u AlCl3?

15. OObsicHUTe pa3nuuue B mpocTpaHcTBeHHO# cTpykType moisiekyna NCls, PClz u BCls.
Kakas u3 Hux Oyaer nossipHoit?

16. Ha ocHOBaHMM NpOCTPAHCTBEHHON CTpYyKTypbl Mojekynl SO, u SOz oObscHUTE,
nouemy Moisiekyna SO, nonspHa, a SOz HenossipHa?

17. dna cnenyrommx coeaunenuit CCly, HCOOH, CS; ykaxure:

a) KpaTHOCTb CBsi3el, 00pa3yeMbIX aTOMaMH yTJIepoJa;

0) CKOJILKO G—CBSI3€i 00pa3yeT aToM yriepojia B COSTMHCHUH;

B) TUTI THOPUIN3AINH BAJICHTHBIX OPOUTAJICH aTOMOB yTJIepo/a;

I') IPOCTPAHCTBEHHYIO KOH(QUTYPALIUIO TAHHBIX COSAMHEHHH.

18. Kakoif MoxeT OBITb TNPOCTPAHCTBEHHAsh CTPYKTypa TPEXATOMHBIX MOJIEKYIN?
Paccmotpute Ha npumepax monekyn BeCly, CO,, H2O. Kakue u3 npuBeaEHHBIX MOJIEKYN OyAyT
HOJIIPHBIMU ?
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19. JIns npuBenEHHBIX HUXKE MOJIEKYJ U MOHOB YKAXKUTE: TUIl THOPUAU3AILMY BaJICHTHBIX
opOuTaNell IEHTPAITBHOTO aTOMa, MPOCTPAHCTBEHHYIO CTPYKTYPY COCIWHEHWH, HaIlpaBJICHUE
JIUTIOIbHBIX MOMEHTOB CBS3EH:

a) CS,, COs™;

6) BC|3, BC|4_;

B) BeF,, BeF,”;

r) CF4, SO,%;

1) HCN, CIOy’;

e) GeHy4, NO3';

)K) CH2C|2, H30+;

3) CHCl;, PO,

1) POCl3, AsO4>;

K) SiS,, Se04%;

1) SO,Cl,, BO3™;

M) COC|2, BH4;

1) HCOOH, SiOs%;

0) COSe, BO;';

) COS, CO5> ;

p) PCls, [SnCI6]*.

20. OnpeenuTe NIPOCTPAHCTBEHHYIO KOHPUTYpANHIo ciaeayrommx nonos NH," 1 BF4?

21. OnoBo u cBuHen oOpasyroT coemuHeHuss SnCl, m PbCl,, HOo monomep CCl,
HeycTtoiuuB. [louemy?

22. Momnekynsl SnCl, u PbCly, cymecTtByromue B ra3oo0pasHOM COCTOSHUHU, UMEIOT
yrioByto popmy, a HgCl, u CdCl; - nuneiinyto. [louemy?

23. PaccmoTpuTe o6paszopanue nona HsO". Kakyio cTpyKTypy OH UMeeT?

24. Ilpu B3zaumoneiictBuu Monekyl NHz u BF3; u obpasyrorcs monekynst NHz BFs.
KaxoBa ux ctpykrypa?

25. B xakoM 13 COeTMHEHUI CBSI3b OOJIBIIE BCETO MPUOIUKACTCS K MOHHOM:

a) CazNy, CazP,, CazAsy, C&ngz;

0) NaF, MgF,, BF3, CF,.

11.1.2. TunoBble 3aaHusl AJ1s 1a00PATOPHBIX padoT
JladopaTopHoe 3ansitue Ne 13-14 (4 yaca)

KominiekcHbIe coeTMHeHUs! VIS S- U P- MeTaJLI0B
THUITOBBIE KOHTPOJIBHBIE BOITPOCHI:
1. Henb paboTsl
2. [lopsi 1ok BBIMOIHEHUS paOOTHI
3. O6paboTKa SKCIEPUMEHTAITBHBIX JAaHHBIX
4. AHanu3 pe3yiabTaToB
5. Bomnpocsl k onbITy 1:
5.1. O6wscHUTE OBICTPOE MOTYCKHEHHUE OJIECTSIIEeH MOBEPXHOCTH METaJlla Ha cpese.
5.2. ConocTtaBbTe XMMUYECKYI0 AaKTHBHOCTb HATpUsl M Kajus. 3amHIIUTe ypaBHEHHE

peaKIu.
6. Bompocs! K onbITy 3:

6.1. O6bsicauTe n3mMenenne pH pacTBopa y kaTona.

6.2. UeM 3T0 MOXXHO OOBSICHUTHIIOCHHEHUE HOAKpaxMaibHOU Oymaru?
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6.3. Hanumute ypaBHEHHS TPOTEKAOLIUX P JIEKTPOJIU3E MPOIIECCOB.
7. Bomnipochl K ONbITY 4:

7.1. Kakue u3 coseit HaTpusi MOABEPrarOTCs TUAPOTU3Y?

7.2. CpaBHMTE KOHCTaHTBl TMJIpOJu3a cojied 1o mepBoi cryneHu. Kakas u3 Hux
MOJIBEPTaeTCsi TUIPOIN3Y B OOJBIICH cTereHu?

7.3. Hanumute ypaBHEHHUS! COOTBETCTBYIOIIUX PEAKIIUH.

7.4. Uccnenyiite pH 1H pactBopoB NaH;PO4, NaHPO4 u NasPO,4 ¢ momomsto pH-meTpa
u uHAuKatopa. OObSICHUTE Pa3IMYHYIO CTENEHb TUPOIIN3a COJIEH.

7.5. Hanumure ypaBHEHHS peakiuii THAPOIIU3a.

8. Bonpockl k onbITY 5:

8.1. OObsicHUTE pa3IMuue OKPACKU pacTBOpa aleraTa HaTpus IpU HarpEBaHUU.
8.2. IloueMy npu HarpeBaHUU CTEIIEHb TUIPOIN3A COJICH YBETUUMBACTCS?
9. Bonpocsl k oneITy 7:

9.1. B kakux npoOupkax HabJr01aeTCs BBIIAJICHUE OCAIKOB?

9.2. T'uapokcHIbl KaKUX META/UIOB O0JIaJIal0T MEHBIIEH pacTBOPUMOCTHIO? 3aluIuTe
YpaBHEHHUS PEaKIUil.

10. Bonpockl K OIBITY 8:

10.1. B kakoii u3 npoOupok Habnroaaercss 60jaee NHTEHCUBHOE BbINIAJCHUE OcaKa?
10.2. OObsicHUTE TPHUYMHY OTCYTCTBHS OC3JKa THAPOKCHIA MarHusi B ITOM CIydae.
3anummuTe ypaBHEHUS pPEaKIii.

11.1.3. TunoBbie BONpockl (3a1aHKs) AJisl YCTHOr0 (IMCbMEHHOI'0) ONpoca
JIEKIIUSA Ne 1
Teopust cTpoeHHs aTOMA BOJIOPO/Ia M CIIEKTPbI ATOMOB

TUIIOBBIE BOIIPOCHBI [Js TI'PYHNIIOBOI'O OBCYXIEHHUSA HA
JIEKIIMOHHBIX 3AHATUSAX:

1.Kakne wmoxpenn CTpoeHUsT aroMa Npelaraliucb, KTO HMX aBTOPbl, Ha KaKHX
AKCTIEPUMEHTAJIbHBIX JIAaHHBIX OHU OCHOBAHBI?

2. B yem 3akiroyaercs NMPUHIUI HaUMEHbIEH sHepruu. YTo Takoe aTOMHbIE CHEKTPHI U
KaK OHH MMOJy4YaroTCs?

3. B "em cocrour mnpuHIMI HeompeneneHHOcTH [elizenOepra? Kakme nBa BakKHBIX
CJIE/ICTBHS U3 HETO BBITEKAIOT?

4. Chopmynupyiite runoresy ae bpoiins.

5. OU3NYECKUI CMBICII KBAHTOBBIX YUCEIL.

6.Hanmummre »5nekTpoHHYIO GOpPMYTy d3JIEMEHTOB CO  CIEAYIOIIMMH  TOPSIKOBBIMU
Homepamu 3, 27, 52, 66. U onpeaenute Mo 3JIEKTPOHHON (GOpMyIJie MECTOTIOJIOKEHUE JIEMEHTA B
NepUOANYECKON TalIuIIe.

7. Hanumute 3Ha4€HUsI KBAHTOBBIX YKCET IS BCeX AJIeKTpoHOB C.

8. CBoiicTBa aTOMa: paguyc, SHEPIrUsi HOHU3ALKUU U CPOJICTBA K DJIEKTPOHY.

11.1.4. TunoBLIe TECTOBBIE 3aJaAHUSA

Tema «CTpoeHue aTOMa M XUMHYECKAS CBA3b)

1. Kak u3MeHsieTcst mojHasi SHEprus AJIEKTPOHA B aTOME 10 Mepe yJaJIeHUs ero ot sapa?
1) yBenuumBaercs;
2) He U3MEeHseTCs;
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3) ymeHblIaeTcsl.
2. Kakumu KBaHTOBBIMH YHCIAMH MOTYT OTJIMYATbCA DJIEKTPOHBI Ha OJHOM
HSHEPreTUYECKOM MOAYPOBHE OJIHOTO U TOTO K€ KBAHTOBOI'O YPOBHSI?

1) n;l;m; s;
2) m; s;
3) I;m;
4n;l,
3. Kakumu KBaHTOBBIMH YHCIIAMH OIHCHIBAETCS COCTOSTHUE QJICKTpPOHA B arome?
1) n;l;m;
2) I;m; s;
3) n;I;m;s;
4) n;m; s;

4. 'maBHOE KBaHTOBOE YHCIIO XapaKTEpU3yeT:
1) popmy aromHO# opOuTaH;
2) DHEPrUIo 3JIEKTPOHA Ha MOJYPOBHE;
3) OpHEHTALMIO IEKTPOHHOIO 00JIaKa B IPOCTPAHCTRBE;
4) SHEPTHUIO YPHEPTETHUECKOTO YPOBHS U pa3Mep 0OpHUTaIH;
5. Kakoe ypaBHEHME OTpa)kaeT B3aMMOCBS3b MEX/1y BOJHOBBIMH U KOPITYCKYJISPHBIMHU
CBOMCTBAaMH 3JIEKTPOHA?
1) ypaBuenue lllpenunrepa;
2) ypaBuenue Jle bpoiins;
3) npuHuMn HeonpeneneHHocTu ['elizendepra.
6. KakuMu KBaHTOBBIMHU YHCIIAMH OITUCHIBAETCS ATOMHAs! OpOUTAIB?
1) n;m;s;
2) n;l;m;
3)n;l;s;
4am;s; |
7. Kakoe KBaHTOBOE UHMCIIO XapakTepusyer (GopMmy aromHoi opoburtanu? Kakue 3HaueHUs
OHO MOJKET IPUHUMAET?
1) n;
2) m;
3) I;
4) s,
5) mo6ble 3HaueHus oT 0 10 6ECKOHEYHOCTH;
6) ot 0 10 (N —1).
8. OT 4ero 3aBUCHUT YHCIIO aTOMHBIX OpOHUTaIel B OAypOBHE?
1) n;
2) 1,
3) m;
4)s
9. Kakue 3HaueHHs MarHUTHOTO KBAHTOBOTO YHCJAa BO3MOXHBI Ul 3JIEKTPOHOB
HHEPIreTUYECKOro Mo ypoBHs ¢ 1 = 3?
1) -3,-2,-1,0, 1,2,3;
2)0,1,2,3;
3) -3,-2,-1,0;
4)-2,-1,0,1,2, 3.
10. [Haiite ompemeneHue CIWHOBOTO KBaHTOBOro umcina (s). Kakwe 3HaYeHHMs OHO
IIPUHUMAET?
1) MexaHu4YecKoe IBUKEHHUE JIEKTPOHA B POCTPAHCTBE;
2) BpalleHue 3JIEKTPOHA BOKPYT COOCTBEHHOM OCH;
3)s=0;
4) s= -1,
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5)s=1/2
11. 3HaueHne Kakoro KBAaHTOBOTO yucia onpeaensieT ynucio AO Ha mogypoBHe?
1) n,
2) |,
3)m,
4)s.
12. Kakoe MakCUMaJIbHOE 3HAYCHHUE MOKET UMETh cliuH d- u f-moaypoBeHei:
1)2,5u3;
2) 2 u35;
3)2,5u3,5;
4)2wu3.
13. KakoB ¢usnueckuii CMbICT KBajJpaTa BOJHOBOH (YHKIIUU |‘P|2B 3aIaHHOW TOYKE
aTOMHOT'O IIPOCTPaHCTBa?
1) 3TO BEpOATHOCTH HaXOXKACHUS SJIEKTPOHA OKOJIO SApa;
2) 3TO IJIOTHOCTD IEKTPUUYECKOTO 3apsA/ia B JTaHHOM TOUKE MPOCTPAHCTBA;
3) 310 00MaCTh, T1Ie BEPOATHOCTH HAXOXKACHUS 1eKTpoHa 90%.
14. Kak u3MeHsieTcsl SJHEprusl AJIEKTPOHOB OJJHOTO KBAHTOBOI'O CJIOS C POCTOM 3HAYEHHS
OpOUTATLHOTO KBAHTOBOT'O YKcia?
1) ocTaeTcst IOCTOSIHHOM;
2) yBeJIMYUBAETCS:
3) yMeHbIIaeTcsl.
15. Dnexkrponnoro obnaka aromHoi opoutanu (AO) - 310
1) BepoATHOCTb HaXOXKIEHUSI AJIEKTPOHA B OIIPEIEICHHOM IIPOCTPAHCTBE OKOJIO AIpa;
2) ompezeneHHOe pacipeiesieHue 3apsiia;
3) noBepxHOCTh, orpannuuBaromiast AO B TpEXMEPHOM IIPOCTPAHCTBE.
16. CkombKo s-, p-, d- u f- opOuTazeit MOKET OBbITh B Pa3IMYHBIX KBAHTOBBIX CIIOSX aTOMa
1)1,3,4,5;
2)2,3,5,6;
3)1,3,57,
4)2,4,5,7,
17. CocrosiHuE 37€KTPOHA Ha3bIBAETCS BHIPOXKIECHHBIM, €CIH:
1) n, | ¥ M uMEIOT OIMHAKOBOE 3HAYCHUE, PA3THUYAIOTCS S;
2) 3Ha4YeHUsI N ¥ M OJIMHAKOBBI, paziuyarorcs |;
3) 3HaveHust N 1 | OAMHAKOBBI, pa3INYAIOTCS M;
4) 3HaueHuss N 1 M OAMHAKOBBI, PA3JIUYAIOTCS S.
18. IlpaBuno I'ynna (XyHaa) - pacnpezneneHue 3IeKTpoHOB Mo AO OJHOro KBaHTOBOTO
MOJIYpOBHS ONIPEAEIAETCS CYMMapHbIM CIIMHOM:
1) cymMMapHBIii CIUH JT0KEH OBITh MUHUMAIBHBIM,
2) cyMMapHBIA CTIMH JIOJDKEH OBITh MAaKCUMAJIbHBIM;
3) cymMmMapHBIi CIMH A0JDKEH UMETh ITOCTOSTHHOE 3HAYCHHE.
19. Tlpunmun [laynu yTBepkaae, 4TO B Ka)XXJOM KOHKPETHOM KBAaHTOBOM COCTOSTHUU
MO’KET HaXOAUTCA TOJIBKO OJIMH JIEKTPOH, T.€. Ha 0OAHONW A O 3JIEKTPOHBI pa3INdaroTCs:
1)n;
2) I,
3)s
4) m.
20. Kakyto eMKOCTh UMEIOT S-, P-, -, u f-mogypoBHH?
1) 2,6, 10,14,
2) 1,357,
3)2,4,8,12;
4) 2,6,10,16.
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21. Ha ocHoBanum mnpuHuuna Ilaynu paccuuTaiiTe €MKOCTb MEPBBIX HYETHIPEX
JHEPreTUYECKUX CJIOEB!
1) 2, 6, 18, 32;
2) 2, 8,16, 32;
3) 2,8,18, 32;
4) 2, 8, 18, 30.
22. 3amoyiHEHUWE KBAHTOBBIX YPOBHEH UM TOAYypOBHEH MPOMCXOAUT IO MPUHIMILY
MUHUMYMa SHEPIUH, T.€
1) nepBbIMU 3aII0JIHAIOTCSA YPOBHU U IIOAYPOBHU C MUHUMAJIBHBIM YPOBHEM DHEPIHH;
2) 3amojHEHME YpPOBHEH W NOJYpPOBHEH NPOMCXOJUT B MOPAJKE YMEHBIIECHUS
SHEPIuy;
3) oHeprusi KBAaHTOBBIX YPOBHEH JI0JKHA BO3PACTaTh, a IOAYPOBHEH YMEHBIIATHCS.
23.  DneKTpOHbl OAHOIO 3HEPreTUYECKOro IOAYPOBHS; OJHOM AaTOMHOW OpOMUTaIu
OTJIMYAIOTCS CIAEAYIOUIMMHU KBAHTOBBIMU YHCIIAMMU:
)mu s;s
2) nul;m
3)su n;m
Amu l;s
24. C TOYKM 3pEHHUs CTPOEHHMS aroMa IpHUpOJa MEPUOJUYHOCTU CBOWCTB 3JIEMEHTOB
oOycloBieHa:
1) 3apsiom sigpa ¥ YUCIOM SJIEKTPOHOB;
2) 1OCIe0BaTEIbHOCTBIO 3aII0JIHEHHUS KBAHTOBBIX YPOBHEH U ITOypOBHEH;
3) mepHOAMYHOCTHIO TIOBTOPEHHUS AIIEKTPOHHON KOH(UTYpAIIUH aTOMOB 3JIEMEHTOB;
4) eMKOCTBIO KBAHTOBBIX CJIOEB.
25.@u3nyeckuil cMbICI MOpsIKoBoro HoMmepa anemenTta B [1C MenneneeBa
1) HOMep nepuoja;
2) HOMeEp TPYIIIIbI;
3) MONOXKUTENIBHBIN 3apsil sipa U KOJIMYECTBO JIEKTPOHOB B aTOME;
4) 4KcIo HEUTPOHOB B si/IpeE.

Kpurepun onieHuBaHus TECTOBBIX 3aJaHUN:

- OLIEHKAa «HEeYAOBIETBOPUTEILHO» - 32 20-40% NpaBUIbHO BBHINOIHEHHBIX 33/1aHUN;
- OLIEHKA «Y/OBIIETBOPUTEIHHOY - 32 50-70% MpaBMIILHO BBHITTOJIHEHHBIX 3aJaHU;

- OLIEHKA «X0pouio» - 3a 70-85% npaBUIIbHO BHINIOJIHEHHBIX 33JJaHUN;

- OLIEHKA «OTJIMYHO» - 32 MPABHIILHOE BHITIOJIHEHHE Ooiiee 85% 3amaHui.

11.1.5. TunoBble 3aaHusl A1 KOHTPOJIbHOI padoThI

KOHTPOJIBHAS PABOTA Ne 3
TEMA «KOMIUVIEKCHBIE COEAUHEHU S
BAPHUAHT 1

1. B pactBope kommiekcHoit coimu CoCO3ClL.4ANH3 oOHapykeHbl 1Ba MOHA, OAMH W3
kotopeix ClI. KakoBbl koopauHaTHas QopMysia O3TOW COJNH, CTENEHb OKHCICHUS U
KOOPJIMHAIIMOHHOE YUCIIO HEHTPAIIbHOTO aToMa?

1) [CO(NH3)4C|]C03;+3;4.
2) [CoCO3CI(NH3)4]; +2; 6.
3) [Co(NH3)4COs]Cl;+3;6.
4) [ CoCOsCI].4NHgs; +2; 5.
5) [Co(NH3)4sCO3CI].2NH3; +3; 5.
2. Kakoe Ha3zBanue coorBercTByeT KoMiuiekcHo comu [ CO(NH3)sH,0]Cl3?
1. AkBaammunkoOansTa(ll)—xmopu;
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2. [lentaammuH-akBakoOaibta(ll) — xmopu;
3. Xmopun nenraaksa-kooaasTa(ll);

4. Xnopun neHraammuHakBakooOaibTa (111);
5. Xmopua nearaammuaakBakobanbsta (11).

3. Kakue Banentneie opoutanu atoma kobansra (111) mpunumaror yuactue B 00pazoBaHHH
ceseil B mone [CO(CN)s]*? KakoBbl TWI TMOpHAM3ALMM BaICHTHBIX OpOMTAlell U
IPOCTPAHCTBEHHAS CTPYKTypa 3TOr0 HoHA?

1. Sp3 <> TeTpadap.

2. sdp® <> TpurOHANBHAS THPAMHIA.
3. d%sp® <> oxranp.

4. sp®d <> KBagpaTHas IEpaMHIA.
5. sp°d® <> okrasmp.

4. Kakue u3 cieayromux KOMIUIEKCHBIX COEIMHEHUIN HE OKpAIlIECHBbI:

| - [CF(NH3)2(H20)(NO3)3],
Il - Na[Ag(NO;).] ;
I - [Ti(H.0)s]Cl3?

5. Kakue u3 npuBeCHHBIX COSAMHCHUN SIBJISIFOTCS IBOWHBIMH coOJsiMHu: | - K2£ZnCI4]; Il -
[ZN(NH5)4]Cly; 111 - Ko[Zn(OH)4], eciu Ky, cootsercrBenno pasusr: 33,0; 3,5:10™° 1 3,6:107°7
KakoBa koHIleHTpanus WOHOB IMHKA (B Moaw/1) B 0,1 M pacTBOpe TeTparuapoKCOIMHKATa
Kanus, coaeprxkaiiem u3obiTok 0,1 mons/m KOH? BapuanThl OTBETOB:

BAPUAHT 2
1. Ipu neiicrBun Ha 1 M pactBopa PtCls.4NH; Hutparom cepedpa (I) B ocamok Beimaaer 2
MoJIs xJtopua cepedpa. Kakosa koopauHaironHas Gopmysa U Ha3BaHHE KOMIUIEKCHOM COJTH?
1)[Pt(NH3)4Cl3]Cl xnopuna rerpaammunxioporuiatuna (11);
2) [Pt(NH3)4]Cly Terpaxmopusa rerpaammuninia-TuabI(11);
3) [Pt(NH3)4Cl4] xmopun Terpaammuniuia-tunbi(1V);
4) [Pt(NH3)4Cl,]Cl, xmopun muxmopo-terpaaMMmuHIuiaTUHbI(1V);
5) [PtCl4]-4NH3; Tterpa-ammunoterpaxioporuiatiuaa (1V).
2. Uon Be?* sBisiercs Golee THIMYHBIM KOMILICKCOOOPA3OBATEIEM, 4EM OCTAIbHBIC
aneMeHTHI ||A rpynner? Yem 310 00yciioBiaeHO?
1.MeHbIIMM palycoM KaTHOHA Oepuius;
2.bonpmuM pagnycoM KaTHOHA OepuIIvs;
3. MeHbIuM 3aps0M KaTHOHa OepHiTus;
4. bonpmuM 3apsA0M KaTHOHA OepuiIus;
5. bonbuum NONASPU3YIOMIUM ASHCTBUEM KaTHOHA OepHITHS.

3. Kakue opOutanu aroma kobansta (I11) mpuaumaroT yyactre B 00pa3oBaHUU G-CBSI3EH B
nore [COFg]*? KakoB TuI ruOpHAM3aLMM BAICHTHBIX OpOMTANEii M MPOCTPAHCTBEHHAs
CTPYKTYypa 3TOro noHa?

1. d%sp?, oxrasp;
2. Sp3d2, OKTasIp;
3. sp°d, kBagpaTHas upamMuza;
4. dsp®, TpuroHabHas IMpaMua;
S. sp3, TeTpasap.
4. CocTaBbTe CIEKTPOXUMHUUYECKUN PSI/T TUTAHIOB.
1) CI'< F < H;0 < NHg3;
2) NH3<H,O <F <CI;
3) H,O < F < ClI'< NHj3;
4) F <H,O <NH;<ClI;
5) CI'< H,0 <F < NHs.
5. Bo3amoxkHO 11 B3auMmoericTeue Mexay pactBopamu Ko[HgJs] u KBr u mouemy?
1) HeBO3MOXKHO, Tak kak K,[Hgls]* > K, [HgBr]?;
2) BO3MOXHO ¢ oOpazoBanueM HQJy;
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3) HeBO3MOKHO, Tak Kak K, [Hgds]* < K, [HgBr]*;
4) Bo3MOXKHO ¢ obpazoanneM K;[HgBr,];
5) BO3MOKHO, HO TOJIBKO IIPH CILIABJICHUH.

BAPUAHT 3

1. Kakas ¢opmyrna cooTBeTcTByeT Ha3BaHMIO: rekcaxyoporuiatuHar (V) ammonus?

KakoBbI KOOpAWHAIIMOHHOE YUCIIO U 3apsiJl IICHTPAIHHOIO HOHA-KOMIUIEKCOOOpa3oBaTes?
1) [Pt(NH3)4Cle]; 7; 2;
2) NHy4[PtCl¢]; 6; 2;
3) NH4[PtC|5)C| 5; 4;
4) [(NHy)2PtCle]; 6; 4;
5) (NHq)2[PtCle]; 6; 4.

2. Kakyro u3oMeTpuro mposBisieT KOMIUIEKCHOE coequHenne coctaBa CoBrSO,4. SNH3?

1-reomerpuyeckyio;
2-MOHU3AIMOHHYIO;
3-KOOpIMHAIIMOHHYIO;
4-reOMEeTPUUECKYIO U HOHU3AIMOHHYIO;
5-Bce TpH.

3. Kakue Banentnsie opoutanu aroma nukens (1) npuauMaior ygactue B 00pa3oBaHUU G-
CBS3e¢ll B HOHE [NiC|4]2'? KakoB Tum ruOpuausanuu BaJeHTHBIX opOuTaneii wu
MIPOCTPAHCTBEHHAS CTPYKTYpa 3TOro HoHa?

1) sp*; kBagpar;

2) dsp®; kBazpar;

3) dsp?; Terpasap;

4) sp*; terpasup;

5) dsp®; kBajparHas mMpaMuLa;

4. Kak pacrpenesnetst d-a1ektpossl B okrasapudeckoM uone [Cr(H,0)s]*" ecmn  H,0
SIBIISICTCS JIMTAH]IOM CJIA00TO TOJIsI?

1) d.%d,;
2) d.2d,;
3) d.'d,?;
4) d;dy’;
5) d.’d,’

5. Kakumu U3 nepedrciaeHHbIX CIOCOO0B MOKHO Pa3pyIIUTh KOMIUIEKC [Fe(CNS) I ™:

| — pazbaBuUTH BOJIOM;

Il — noGaBuTL aMMHaKa;

Il —mo0aBHUTH IUAHK KA,
IV — no6aButh GpTopua kamus?

BAPUAHT 4
1. KakoBbl koopanHANMOHHAs (OpMyJia, HOMEHKIATYpHOE Ha3BaHUE, KOOPIMHAIIMOHHOE
YHCJIO ¥ CTETNICHb OKHCIICHHS KOMILIEKCO00pa30BaTes )KeJITOH KPOBSIHOW COH?
1) K3[Fe(CN)s]; rexcanmanodeppat(l1l) kanus; 6; 3;
2) K4[Fe(CN)g] ; rekca-timanodeppar (11) xanus; 6; 3;
3) K4[Fe(CN)g]; rexcarmanodeppat(ll) xamus; 6; 2;
4) KFe[Fe(CN)g]; rexcarmmanodeppar(ll) xkanus; 6; 2;
5) Fes[Fe(CN)¢]2; rekcarmanodpeppar(ll) kamus; 6; 3.
2. Kakme w©3 HOHOB (Fez+, C02+, Feg+, C03+) MPOSIBIIIIOT  HAUOOJBIIIYIO
AJIEKTPOHOAKIIENTOPHYIO CTOCOOHOCTH M Y€M 3TO O0YCIIOBIEHO?
1) Co?* - meHbLIIM paznycoM KaTHOHa;
2) Fe?* - MeHbIINM 3apsIoM KaTHOHa;
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3) Co®" - GoubIIIM paIycoM KaTHOHE;
4) Co>* - MeHbLIIM pamuycoM, OOJIBIITUM 3apsJIOM KaTHOHA;
5) Fe** - Menbmmm pannycom, OOJIBIIUM 3apsAIoM KaTHOHA.

3. Kakue BasieHTHBIE opOuTasiu noHa kobanbTa (I11) mpuHuMaroT yyactue B 0Opa3oBaHUU
o-cesseit B mone [CO(NH3)s]**? KakoBbl THI rHOpPHIM3IMH BAICHTHBIX OpOHTANeH H
MIPOCTPAHCTBEHHAs CTPYKTypa 3TOro nona?

1) sp®d?; okrasmp;
2) sp®; Terpasap;
3) d?sp?; okrasp;
4) dsp*; TpuroHanbHAs IUPAMULA;
5) d’sp*; oxrasmp.
4. KakoBa creneHp amcconyanuu KoMmiuiekcHoro moHa B 0,1 M pactBope cyinbdara
terpaammunmenu (11)? K,=9,33.10™".
1) 6.1072,
2) 1,2.10™,
3) 8,2.10°%,
4)5.10°,
5) 0,2

5. Kak MOXHO pa3fenuTh cMech noauaa u xjopuaa cepedpa (1) u Ha uem 3To pazzaeneHue
OCHOBaHO?

1) no6aButh kpuctamisl Ag) u AgCl B ropsdyro BoJy, 4TO MO3BOJHUT PACTBOPHUTH
OZIHY U3 COJIEH;

2) IpOKaJIUTh CMECH, YTO MIO3BOJIUT Pa3JIOKUTh OJIHY U3 COJIEH;

3) ob6paboTaTh pacTBOPOM aMMHaKa, YTO MPUBEIET K 0Opa30BaHUIO PACTBOPUMOIO
amMuHOKoMIUIekca cepedpa(l) u3 AgCl;

4) o6paboTaTh PaCTBOP CBETOM;

5) pa3nenuTh CMECh HEMb3S.

6. O6paborarh pacTBOPOM aMMHaka ¢ OOpa3oBaHMEM aMMHUHOKoMilekca cepebpa (I) uz
AgJ.

BAPHUAHT 5
1.KakoBa crenenp okucienus u KU komriekcooOpa3oBaress B COSMHCHUX .
I-[Ni(En)s]Cl2,
H- K3[Cr(C204)s],
|||-[CF(H20)3(OH)3]7
1) 1-2.6;11-3.6; 11l -3.6;
2)1-2.3; 11-3.3; ll - 3. 6;
3)1-3.6;11-3.6; 11l -2.6;
4)1-2.6;11-3.3; 1l -3.6;
51-2.3;1-3.3; 111 -3.
6). En - sTunennnamun
2. Kakoii komruieke, mapamarauthbii [CoFg]® win auamarautaeni [Co(NHs)s]®* menee
XUMHYECKH PEaKIIMOHHOCIIOCOOEH ?
1) [Co(NH3)¢]*" , Tax kak pasmep nuranza Goubie;
2) [CoFs]*, Tax kak pasmep uranaa GoubLe;
3) peaknroHHasi CHOCOOHOCTH OJM3Ka;
4) [CoFg]*, Tak Kak o - CBS3M Goiee NPOYHBIE W3 — 33 BHYTPHOPOUTATBHOMN
rubpuuzanuu AO;
5) [Co(NHs)g]®*, Tak kak o — cBsi3u Goliee MPOYHBI M3 — 3@ BHYTPHOPOHUTAIBHOI
rubpuuzamu AO.
3. Kakue n3 KOMIUIEKCOB ABJISIIOTCS BBICOKOCTTMHOBBIMU:

| — K3[Fe(CN)sg], Il — [Fe(H20)]Cls, 111 — [CoFg]*?
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1) Bce Tpu;

2) 1, 1,
3) 1, 11;
4) 1, 11,
5) Bce HU3KOCITUHOBEIE.
4. Koncranta necroiikoctn wuoHa [AQ(CN),]°  cocraBmser 8.10%°.  Bounciute

KOHIICHTpaIuio HoHOB cepedpa B 0,01 M pactBope komiuiekcHoro coequnenus K[ Ag(CN)],
coaepxarniem, kpome toro, 0,05M NaCN B sutpe pactBopa.

1) 4.10°,

2) 2.10°%°,

3) 3.10%,

4)5.10°%,

5) 0,5.10%°.

5. Kakue 3 nepeyrcieHHbIX TPYIHO PACTBOPUMBIX B BOJIE THIPOOKCH/IOB PACTBOPSIIOTCS B

niesioyax u noyemy?

| — Al(OH)3;

I1—Zn(OH);;

Il — Ca(OH);

1) Bece Tpu, Tak Kak SBISIOTCS KUCIOTHBIMHU THIPOOKCHIAMHU.

2) I, I, Tak xak ABIAIOTCS  aM(OTEPHBIMU THAPOOKCHIIAMHU, 0O0pas3ys
TUIPOKOMILIICKCHI.

3) I, Tak kak sBaseTcs aM(OTEPHBIM THAPOOKCHIOM.
4) 11 - o Toi ke MpUYUHE.
5) 11, Tak KaK sSBJISIETCS OCHOBHBIM I'MIPOOKCHIOM.

BAPUAHT 6

1. KakoBbl (Gopmynbl U Ha3BaHUA KOMIUIEKCHBIX MOHOB koOanbTa (llI) ¢ muranmamu:

C,047, $,0572 (k.u.=6)?
1) [Co(C204)6)* rexcaokcanaroxobansrar (111) — voH.
[C0(S203)6]? rekcarmocynbdaroxobansrar(111) — Ho.
2) [Co(C204)s]* Tprokcanatokobanstar (111) — HoH.
[C0(S203)s]* Tpurrocynbdaroxobanstar (111)— HoH.
3) [Co(C204)4]* Terpaokcanatokobansrar (111) — HoH.
[C0(S203)s]” Terparnocynbdarokobansrar (111)— now.
4)[C0(C204)3]* Tprokcanaroxobansrar (1) — Ho.
[Co(S,03)3]* TpuTHOCYNBdaToKoGamsTar(l11)— HoH.
5)[C0(C204)s]” rexcaokcanaroxobamprar (H1)— rok.
[Co(S:03)6]” rexcarnocynsdarobansrar (111)— now.

2. Kakoii u3 nonoB Goiee yeroitans [Fe(CN)g]* (1) mmm [FeFe]* (I1) u mouemy?

3. Kakue BanentHble opoutanu mapranua (IV) npuHumaroT ydyactue B 0Opa3oBaHUM G —
cesseil B nore MnClg?? KakoB THII rHOpHAM3ALHMH BAlCHTHBIX OpOHTAlNell aToMa MapraHia
(IV)? sp*; 2. d% ; 3. d%sp?; 4. sp°d?; 5. d°sp®

4 Kaxue u3 noHOB siBisiotes okpaurenssivi: Zn(H,0)s2" (1), Co(H20)6?" (11), Ni(H20)6?*
(1nn?

5.B03MO0KHO 711 IPOTEKAHUE PEAKIIUU

K[Ag(CN);] +2 KCI — K[AgCl;] + 2KCN u nmouemy?
1) mer, tak kak K, [Ag(CN),] < K, [AgCl;] ;
2) Het, Tak kak KCN moBepraercs THApoOIn3Yy;
3) na, tak kak K, [AgCIly]>K, [Ag(CN),]
4) HeT, TaK KaK XJOpUIHBIE KOMIUIEKCHI cepedpo (I) He oOpazyer;
5) na, HO TONBKO B TBEPIO (a3ze.
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BAPUAHT 7

1.KakoBa ¢opmyna rexcanmanodeppara (1) xanua? KakoBbsl KOOpAMHAIIMOHHOE YUCIIO U
CTEIICHb OKHCIICHHsI KOMILJIEKCOOOpa3oBaTes?
1. Ko[Fe(NCS)e]; 6; 2;
2. K4[Fe(CN)e]; 6; 3;
3. Ks[Fe(CN)e]; 6; 2;
4. Ky[Fe(CN)sCOJ; 6; 2;
5. K4[Fe(CN)g]; 6; 2.

2. llpu pneiictBun Ha 1M pactBop PtCls.6NH; HuTpata cepebpa B ocaiok BbINagaeTt
yeTelpe Mo xjopuaa cepedpa (l). YcTraHOBUTH cocTaB BHYTpEHHEH cepbl KOMITJIEKCHOTO
noHa u hopmyiy conr. OTBeT 000CHOBATS.

1. [Pt(NHa3)s]Cls;

2. [Pt(NHg)eC']C'g ;

3. [Pt(NHs)sClz]C|2; 4, [Pt(NH3)5C|3]C|,
5. [PtCI4](NH3)s.

3. KommiekcHoe nuamarautHoe coeanHenue Fe(CO)s umeeT cTpyKTypy TPUTOHATBHOM
ounmpamupl. Kakue BajeHTHbIE OpOMTAIM aTomMa >Keje3a MNPUHHMAIOT ydacTHe B
00pa30BaHUM G — CBSA3CH M KAKOB TUI UX THOPUIN3AIIUH?

1. d%sp;
2. dsp?
3.sp’d;
4. spd%;
5. spd

4 Kax pacrpeneneHsl d-31eKTpOHBI B TeTPasgpHueckoM KoMiuiekcHoM nore [NiCl]??

1. deGdyz;
2. dy*de”;
3. de*dy*;
4, dezdy4;
5. dy°de?

5.CKoJIbKO MOJIelt aMMuaka Jo/mkHO conepkaTthest B 11 0,1M pactBopa [Ag(NH3)2]NO,,
4yroOBbI MpubaBieHue 1,5 © xjopuma Kamus K 1 J1 pacTBOpa HE BBI3BAIO BBIMAJCHUS OCAJKA
AgCI? K, [Ag(NH3),]" = 5.9.10"; TTpage = 1.6.10"°

1) 0.86;
2) 1.0;
3) 2.0;
4) 0.54;
5) 1.25.

BAPUAHT 8

1. KakoBa ¢opmyna xmopuga TerpaamMmmuH-guxioporatuabl - (1V)?  KaxoBbl
KOOPJMHAIIMOHHOE YHCIIO U CTENEHb OKUCIICHUS KOMILJIEKCOOOpa-30BaTes?
1) [Pt(NH3)6Cl4]; 6; 4;
2) [Pt(NH3)sCl4]Cl; 6; 4;
3) [Pt(NH3)4Cl2]Cly; 6; 4,
4) [Pt(NH3)Cla]; 4; 4;
5) [Pt(NH3)4Cl;]Cly; 6; 2.
2. CKOJIBKO r€OMETPHUYECKHX N30MEPOB UMEET OKTAadIPHUECKOe KOMIUIEKCHOE COEIMHEHNE
cocrasa PtCl4.2NH3?
1) 0;
2) 1;
3) 2;
4) 3
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5) 4.
3.KakoBa cTpykTypa TeTpakaOOHWJIA HHUKEJs, €CIU HM3BECTHO, YTO 3TO HHU3KOCITMHOBBIN
JMaMarHUTHBIA KOMITICKC?
1) kBagpartHasi;
2) nupaMuanbHas;
3) okTa’apUuecKas;
4) TeTpa’gpuyecKas;
5) TpuroHaILHO-OUITUpaMUIATbHAS.
4 Kakue 3 mepedrcieHHbX akBanoHoB okpauressr: [Cu(H20)4* (1), [Cu(H20)s]** (1),
[Fe(H,0)6]*" (111)?
11
2) 1I;
3) HI;
4) 1, 11;
5) 11, 11
5.Kak MoHO noayunth TeTpaiiogomepkypat (1) xamms?
1) pactBoputs Hg B KJ;
2) B3aumozeiicTeueM J u Hg;
3) B3aumopeiicteueM conu prytu (1) B u3dsiTke KJ;
4) U3 uoaua PTYTH U JHOO0N CONU KajHsl.
5) IOMyYUTH HEIB3sI BCICACTBUE HEITPOYHOCTH COCTUHEHHUS.

BAPUAHT 9
1.KakoBa ¢opmyna komiiekcHoro coenunenust cocraBa CO(CN)33KCN, ecnu
KOOPJIMHAIIMOHHOE YUCIIO KOMIUIEKCOOOpa30oBaTesi paBHO IIECTH?
1. K,Co[K(CN)s];
2. K[Co(CN)s]CN;
3. [K3Co(CN)g;
4. Ks[Co(CN)el;
5. CO[Kg(CN)G]
2.Kaxkas kucnora H3PO4 unu HPFg Gonee cunbhas u mouemy:
1. | - Tak Kak ABJISIETCS] TPEXOCHOBHOM.

2. Il - Tax kak gBiIsIETCS OTHOOCHOBHOIA.
3. Il - Tak Kak SIBJSIETCS KOMIUIEKCHBIM COCIMHEHUEM C IPOTOHOM BO BHEITHEH
cepe.

4. | - TaKk KaK CBSI3M B MOJIEKYJIE HOHHBIE.
5. I 'u Il 6au3ku no cue.

3. Kakue opOuTany miaTHHbI y4acTBYIOT B 0Opa30oBaHUM XMMMUYECKOH CBA3M B XJIOpUJE
terpaammuHIUIaTuHbl (11)? KakoB tun rubpuamzamum opburaneil  KoMILIeKcooOpa3oBaTens
U CTPYKTYypa KOMILJIEKCHOTO MOHa?

1. dsp? -kBazpar;

2. dsp® - okrasp;

3.sp’ - KBajpaTHAs MHPAMUIA;
4. sp3 — KBa/Ipar;

5. sp°d? — OKTadIp.

4. Jlamel mapaMeTpel paclIEIUIEHWs B IIOJI€ JIMTAHAOB A, ompeneireHHbIe
CTHEKTPOCKOMUYECKH, JUTst KomruiekcoB xpoma (111): [Cr(CN)e]* : [CrFe]®; [Cr(H20)6]*".

CocTraBbTe CIEKTPOXUMHUYECKHUN PSAJT JIMTAH]IOB.

1) F<CN <H;0 <NCS < NHg;
2) CN'< NH3< <NCS < H,0 <F;
3) H,O < FCN < NCS < NH3;

4) F>H,0>NCS >NH3z>CN';
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5) CN">NH3>NCS >H,0>F.

5. Cxonbko HOHOB IuHKa Haxoxutes B utpe 0,05 M pactBopa Ko[Zn(CN)4] (K, =1.3.10°
17),cozlepxcaLueM, kpome toro, 0,05 Mot KCN? Crenens nuccormanun KCN npuHATh paBHON
1;

1) 6,3.10";
2) 1.10%%;
3) 9.10™;
4)0,1;

5) 2.10%.

BAPHUAHT 10
1. Ha3oBute coeauuenue, kotopoe monyudaercs npu B3aumoaeicteuu Fe(CN), u KCN,
eciIM KoopauHalmonHoe uucio xenes3a (1) pasuno mectu?
1) umanuy xenesa (111);
2) rexkcapomanodeppat(ll) xamus;
3) unanua rekcapoganoxenesa(ll);
4) rekcarmmanodeppar(ll) kamms;
5) rexcanraHoKeNne30 - KaJlui.
2. YeM MOKHO 00BACHHUTH MHOT00Opasnue U MPOYHOCTh KomiutekcoB woHa Cr(l11)?
1) BBICOKUM TOJOKUATEIBHBIM 3aps0M HOHA,
2) MaJbIM paguycoM HOHa,
3) Hanm4ueM cBOOOIHBIX d-0pOHTael NPEIBHENIIHETO YPOBHSI.
4) IPOYHOCTHIO G - CBSI3EH 3a CYET BHYTpUOpOUTAIbHOM rubpuau3anuu AO,
5) BCeMU MEepEUYHCICHHBIMHA BHIIIC TPHYUHAMMU.
3. Kakue BaneHTHBIE OpOUTAIM XpOMa MPUHUMAIOT y4acTue B 00pa3oBaHUM G - CBA3CH B
HOHE [Cr(H2026]3+? KakoB tun rubpuauzammu AO aroma XpoMa U CTPYKTypa 3TOro HoHa?
1) d%sp>; oxrasap;
2) d%sp®; rerpanap;
3) sp®d?; oxrasup;
4) d?sp*; mwecTHyronbHHUK;
5) dsp®; TpuronansHas GHIEpaMuIa.

4. KakoBBl MAaTHHTHBIE KOMIUIGKCH cleayfommx KkommiekcoB: |-[Fe(CN)s]*, II-
3+
[Fe(H20)e]
1) 06a mapaMarHuTHlI,
2) | - mapamaruuTeH, Il - TuamMaruuTes,

3) Il - mapamaruuTeH, | - THamMarHuTeH,
4) O6a nuaMarHUTHBI,
5) OnpenenuTh MAarHUTHBIE CBOMCTBA HENB34.

5. Haiitu wmaccy cepebpa, Haxonsmierocss B Buige uoHoB B 0,5 m 0,1M pactBopa
Nas[Ag(S203),] mutnocynsdaroaprenrata (1) Hatpus, comepkaiieM, kpome Toro, 0,1Mob/m
trocynbdara Hatpus. Ky[Ag(S203)2]* = 1,1-10%

1)5,9-10%;
2)9-10
3)5-10°%:
4)1,2:10%;
5)6:10™°,

BAPUAHT 11
1. IIpu metictBum Ha 1 M pactBop PtCls-2NH; HUTpaTOoM cepebpa ocalok HE BBINAaaeT.
KaxoBa koopauHanunonHas Gopmysia KOMIIIEKCHOTO COSUHEHNs?
1. [Pt(NH3).Cl]Cly;
2. [Pt(NHg)zC'g]Cl;
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3. [Pt(NH3)Cls];
4, [Pt(NH3)2C|]C|3,
5. [Pt(NH3)4]Cla.
2. Kakyro wusomepuio mposiBisitor KomiutekcHble coenuueHus: [CU(NH3)4][PtCly] wu
[Cu(NH3)4][ CuCl4]?
1) reomeTpuyeCKyIo;
2) HOHU3AIIMOHHYIO;
3) KOOPIMHALIMOHHYIO;
4) Bce Tpy;
5)1u?2.
3. Kakue BajieHTHBbIC OpOMTaM aroMa KoOajabTa MPUHUMAIOT ydacTue B 00pa3oBaHUH G-
CBSI3€U B MOHE [C0C|4]2'? KaxkoBbl Tin rubpuamnzanuu AO kobaabTa U CTPYKTypa 3TOr0 HOHA?
1) ds 2. KBaJIparT;
2) Sp°; kBajpar;
3) d?sp®; oxrasup;
4) sp®rerpasap;
5)sp® d%  okrasup.

4. Kakue U3 IepeunciIeHHBIX KOMIUIEKCHBIX coequHennii mapamarauTael: | - Na[AgCly],
I1 - Nay[NiFg], 1l - Ky[PtClg]?
1) Bce Tpu;
2) I;
3) LII;
4) Bce IMaMarHUTHBI
5) 11,111.

5. Kouuentparmsi noHoB cepebpa B 0,1 M pacrBope [Ag(NH3)]JNO; pasua 1,2:107
Monb/n. Kakoif MOIDKHA OBITh KOHIEHTpAIMs HM30BITOYHOrO ammuaka, utobbl [Ag']
ymenbimack B 100 paz? K, [Ag(NHs),]" = 6,2:10°®,

1)3-10*;
2)2,28:107%;
3)4,21-10%;
4)5,02-10%
5)4-10%.
BAPUAHT 12

1. KakoBbl (hopMyna U CTENEeHb OKHUCICHHS KOMIUIEKCOOOpa3oBaTessl B IMEHTaKapOOHUIIe

xene3a?

1) [Fe(CO)4]Cly; 2;
2) Hy[Fe(CO)a]; 3;
3) [Fe(CO)q]; O;

4) [Fe(CO)s]; 0;

5) [Fes(CO)12]; 2.

2. Ilpu neiicteun BaCl, na 1 monb pactBopa coenunenust CoOBrSO4-5NH;3 ocaxxmaercs 1
moiie BaSO,4. KakoBo KOOpAMHAIIMOHHOE CTPOCHHUE COCTUHCHUS?

1) [Co(NH3)sBr]SOy4 ;
2) [Co(NH3)sSO4]Br;
3) [Co(NHz)s Br SO4];
4) [Co(NHs3)s]Br SOyq;
5) [CoBrSO4]-5NHs.

3. Kakue BasieHTHBIE OpOMTAIN aTOMa MEU IPUHUMAIOT y4yacTUe B 00pa30BaHUM G-CBsI3ei
8 nore [Cu(NHs)4]**?

KaxkoB tumn rubpuauzanun AO Mean u CTPYKTyp 3TOTO HOHA?

1) dsp; KBaJIparT;
2) sp*; rerpasp;
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3) dsp®; TpeyromnbHas Gumupamua;
4) sp®; kBagpar;
5) sp*d%; okTasp.
4. Kak pacmpenencHbl 0-37€KTPOHBI MO OpOMTANSIM IIEHTPAJBLHOIO aTromMa B
oxtaspraeckoM komiuiekce [Cr(CN)s]* 1 mouemy?
1. de?dy;
2. daldyz;
3. d*dy";
4, dazdyz;
5. dedy®.
5. Mouemy AQCI, AgBr, AgJ xoporo pactBopsitorcsi B pactBope KCN, a B pactBope
ammmuaka pactBopstorcs nuinb AgCl u AgBr ?
1) noromy, uro KCN Gomnee CUIbHBINA AIEKTPOJIUT, YeM aMMHAK;
2) tak kak K, [Ag(CN),] << K, [Ag(NH3),]";
3) TaK KakK HPAgJ < HPAgCI,AgBr ;
4) Tak KaK aMMHa4yHble KOMIUIEKCHI MOTYT COJEP)KaTh BO BHEUIHEW cdepe TOIbKO
XJIOPU WJIA OPOMM/I-HOHBI,
5) tak kak [1Pagy << IIPagciager, @ Ky [Ag(CN),] << << Kj [Ag(NH3)2]+

BAPUAHT 13

1. KakoBbl KOOpAMHAIMOHHAsL (hOpMYJIa, CTEIICHb OKHCICHHUS U KOOPIUHAIMOHHOE YHCIIO
KOMIUTIEKCO0Opa3zoBateis B rerparuapokcokymnpate (1) kamus?
1) K[Cu(OH)4]; 3; 4;
2) Ko[Cu(OH)4]; 2; 4;
3) K4[Cu(OH)4]; 0; 4;
4) K5[Cu(OH)4]; 4; 4;
5) K3[Cu(OH)s]; 3; 6.

2. Kakue BanenTHsie opouTanu aroma Hukens (11) mpuHumarot yyactre B 00pa3oBaHUU G -
cesseit B mone [Ni(CN)4]%, ecnmm wmon mumamarnuren? KakoB tun ruGpummsanun AO
KOMILJIEKCOOOpa30BaTelisi U CTPYKTypa JaHHOTO HOHA?

1) sp*; kBazpar;

2) sp’d; xBaapar;

3) sp*; Terpasap;

4) dsp?; Terpasap;
5) dsp?; kBazpar.

3. Kak pacripe/ienieHbl BaJIeHTHBIC DJICKTPOHBI HOHA KoMILiekcooOpazoBatens Fe (1) mo d —

OpOUTANIIM B HU3KOCITHHOBOM KOMILIEKCE?
1) de*dy?;
2) de’dy*;
3) dedy?;
4) debdy’;
5) de’dy®.
4. KakoBa konmeHtpanusi auranga (monw/n) B 0,1 M pactBope [Cu(NH3)4]SO4? K
[Cu(NH3)4]* = 2,2.10™

1) 5.10°;

2)6,1.10%;

3) 6,2.10%

4)2,4.10°;

5)2,2.10™°

5. Kakoe coenunenne obpazyercs pu paCTBOPEHUH TJIATHHBI B «IIAPCKON BOAKE»?

1) PtCly;

2) Ha[PtCl,];
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3) Hz[PtC'e];
4) PtCly;
5) PtO.

BAPUAHT 14
1. Hammucate ¢opMyiibl 1 Ha3BaHUS KOMIUIEKCHBIX MOHOB: KOMILIEKCOOOpa3oBareib - ZN,
KOOPIMHAIIMOHHOE YHCIIO - 4, uranasl - NHsz u OH'.
1)[Zn(NH3)4]" - TeTpaaMuHITMHKA-HOH;
[Zn(OH),] - TeTparuapokconrHKka — HOH;
2) [Zn(NH3)4]* - TeTparnapokcoiHKaT — HOH;
[Zn(OH),] - TeTpaaMUHIIMHKAT — HOH;
3) [Zn(N H3)2;2+ - TETpaaMMUHIIUHKAT — HOH;
[Zn(OH),]*" - TeTparuapoKCONMHKAT — HOH;
4) [Zn(NH3)4]**- TeTpaaMuHIMHKA — HOH;
[Zn(OH)4]* - TeTparuapoKCOLMHKAT — HOH;
5) [Zn(N H;:,)g;l2+ - FTeKCaaMUHIIMHKA — UOH;
6) [Zn(OH)4]~ - TeTparmapOKCOLMHKAT — HOH.
2. [ouemy pacteop comu cocrasa Fe(CN),.4KCN He mokasbiBaeT peakiny Ha noHsl Fe’’ 1
CN™?
1) BcneactBue manoi aucconuaruu coieit Fe(CN), u KCN;
2) BCIEICTBHE YCTOMYMBOCTH BHYTPEHHEH c(depbl KOMILJIEKCHOTO COEIMHCHUS
Ka[Fe(CN)e];
3) B pe3ysbTare MOJHOrO THAPOIN3a ITOU COJIH;
4) BCIIeCTBHE HEYCTOMYMBOCTH JAHHBIX HOHOB B PacTBOPE;
5) B pesynbTare O0Opa3oOBaHHSA YCTOWYMBOTO KOMIUICKCHOTO  COCIUHEHHUS
K3FE[K(CN)6].
3. Kako Tun rubpummmsaumn AO atoma cepebpa (1) B mome [Ag(NHs).]" u kakoma
CTPYKTypa 3TOro noHa?
1) sp? — TpeyroibHas;
2) dsp® — kBazparHas;
3) sp — nuHeliHas;
4) sp® — terpasupuueckas;
5) sp°d? — okTasapuuecKas.
4. Cxombko mojeit KCN momkuo comepkathest B 1 1 0,01 M pactBopa K[Ni(CN)4],
9TOOBI KOHIICHTPAIIHS Ni%* cocrasnsmna 107 monw/n? K, [Ni(CN)4]2+ =1,1.10°,
1) 2,4.10%;
2)5,8.10°%;
3) 3,2.10°;
4) 0,5;
5) 1,5.10.
5. Kak MOXHO pa3pymiuTh KoMiuiekcHoe coequnenue Ko[Zn(OH)4]?
1) npubaBUThH KUCIIOTY;
2) 1006aBUTh aMMUaK;
3) Na,S cBs3aTh HOHBI IIMHKA B TPYIHO PACTBOPUMBIN CYIIb(H/I IIHHKA,
4) WCIoOJB30BaTh BCE MPUBEICHHBIC CIIOCOODI;
5) ucnonb3oBath crocodsl 1 u 3.

BAPUAHT 15
1. KakoBa KOOPAMHAIIOHHAS dopmyna KOMIIJIEKCHOTO HEDJIEKTPOJINTA
TpuaMuHTpUXJI0pokodansTa (111)?
1) [Co(NH3)s]Cls;
2) [Co(NH;)sCl3];
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3) [CoCl3].3NH3;
4) [Co(NH3);Cl]CI;

2. Kakuie u3 npHuBEICHHBIX COCIMHECHUHN SIBJISIOTCS JBOWHBIMU COJISIMHU, €CJIM KOHCTAHTHI
HECTOWKOCTH COOTBETCTBEHHO DAaBHBI: [ZnC|4]2' 10; [Zn(N H3)4]2+ 3,5.10'10; [Zn(CN)4]4'
1,3.10""?

1) [ZnCl,)%;

2) [Zn(NHa)a"";

3) Bce coun;

4) NBOMHBIX COJICH HET;
5) [Zn(CN)4]".

3. Kakue BajeHTHbIC opOuTanu atoma kobanbTa (Il) mpuHUMarOT ydactue B 0Opa3oBaHUU
O-CBSA3€H B HOHE [COBr4]2'? KakoB tun rubpuamsanuun AO aroma kobanmbTa M KakoBa
MIPOCTPAHCTBEHHAS CTPYKTYypa HOHA [COBr4]2'?

1) dsp?; kBaapar;
2) d%sp*; okrasap;
3) sp®; kBagpar;
4) sp°d; kBagpar;
5) sp®; TeTpasap.

4. Ilpn xakoil KoOHIIEHTpauuu BrI™ - HOHOB (MOJB/) HAYHETCS BhIMaJeHHUE ocaaka AgBr

u3 0,1 M pactBopa [Ag(NH3),]NOs3, coaepxariiem n30bTox 1 MOJIB/1T aMmMuaka?
K. [Ag(NH3):] = 6,0.10°%; TIPae=6.10™.
1) 10%
2)5.10°%;
3)6.10°%
4) 10*:
5) 2.10™°.
5. Kak moxHoO 13 HuTpHta cepedpa (l) momyuuts Hurpar nuammutcepeodpa (1)?
1) B IpUCYTCTBUM CUIILHOTO OKUCIUTENS;
2) npubaBsis U30BITOK a30THON KHUCIIOTHI;
3) B IpUCYTCTBHM U30bITKAa aMMHAKa;
4) MONYy4UTh HENb3S;
5) B IPUCYTCTBHH CHUIIHHOTO BOCCTAHOBUTEIIS.

11.2. TunoBble KOHTPOJIbHBIE 3aJaHUSI MJIM HHbIE MATepHAJIbl, HeOOXOAUMbIE IJIsl
OLICHKH 3HAHWM, YMEHHI1, HABBIKOB M (MJIH) ONBITA B X0J€ NMPOMEKYTOYHOM ATTECTALMH 110
AUCHUILINHE

DK3aMeH NPOBOJUTCA B YCTHO-TIMCbMEHHOW (opMe MO BCeMy MaTepHaly H3ydyaeMoro
Kypca «XHMHS JIEMEHTOB)

DK3aMeHAIMOHHBIN OUJIET COAEPKUT 5 BOIIPOCOB U3 Pa3HBIX TEM Kypca.

IK3AMEHANIMOHHBIE BUJIETbHI

9K3AMEHAIIMOHHBINA BUJET N 1
1. OCHOBHBIE TMOJIOKEHHSI KBAaHTOBO-MEXAaHUYECKONM TEOpUHM CTpPOEHUs aTtoMoB bopa.
Anepnas Mozmens aroma. CTpoeHHE f1pa, MacCOBOE YHUCIO, IPOTOHBI, HEUTPOHBI. M30TOmBI.
ATOMHBIE MacChl 3JIEMEHTOB, BHECEHHBIE B IEPUOJUUECKYIO CUCTEMY.
2. llokaxurte, yeMy paBHBl YHCIICHHbIE 3HAYEHUS KBAHTOBBIX YMCEN JJISI 3JIEMEHTA,
AJNIEKTPOHHAS KOH(UTYpanusi KOTOPOTO 45%3d2. Yro XapakTepU3yIOT 3TU KBAHTOBBIE ymncia? YUto
3TO 3a eMeHT? Ero cBolCTBa U MOITY4YECHHUE.
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3. Kakue BasieHTHBIE OpOUTAIN XpoMa IPHHUMAIOT Y4acTHE B 00pa30BaHUU G - CBSI3€H U 1O
KakoMy Mexanmsmy B uoHe [Cr(H.0)]**? Kaxo Tun rubpummsarmmun AO noHa Xpoma u
CTPYKTYypa 3TOro uona?

4. JKene3zo, k00anabT, HUKENb. ODJIEKTPOHHBIE KOH(PUIypalMd M CTEINEHU OKUCICHHS.
Xumunueckue coiicta. [lonyuenue. [Ipumenenue. Kak u3 yyryHa rnojay4daror CTajb.

5. Hamwucare snexkTpoHHYI0 (opMyiny Xjopa U cepbl B OCHOBHOM M BO30YXKICHHOM
cocrosiHUsIX. [lo 3neKTpoHHOU (opMylie ONMpeNenuTh MECTO €ro B IMEPUOIUYCCKON CHCTEME
(rpynmy, HOATpYMIY, IEPUOA) U KBAHTOBBIE YKCIIA JISl BAJICHTHBIX JIEKTPOHOB.

9K3AMEHAIIMOHHBINA BUJIET N2

1. I'maBHOE, OpOUTANFHOE, CTUHOBOE M MarHUTHOE KBAHTOBBIC UMCIIA, KAK XapaKTEPUCTUKH
COCTOSIHUSI DJIGKTPOHOB B aTtoMme. B3auMOCBs3b MEXIy KBAaHTOBBIMU YHCIAMU. DJIEKTPOHHBIC
000J104KH (CJI0M), T10/1000JI0YKH (TIOJICITION ), aTOMHBIE opOuTanu. dopMa, OpUEHTAIUS U EMKOCTh
AO. IlpoaemoHCTpUpOBaTh BCE B3aMMOCBSI3U Ha IpuMepe aroma Mo. PacnucaTe KBaHTOBBIE
quciia 11 BJIEHTHBIX 2JIEKTPOHOB aToMa Mo.

2. KoBasienTHass W BOJOpOJHAsi CBA3b. MeXxaHuU3Mbl 00pa3oBaHUs KOBAJCHTHBIX CBs3Ei
BiisiHue BOIOPOIHBIX CBSI3€HM HA CBOKMCTBA BEILIECTB.

3. 3aBUCMMOCTH ITapaMETPOB PACHICIUICHUS OT MOJOXKEHUS JTUTAH/Ia B CHEKTPOXUMHYECKOM
psany. BbpICOKO- M HHM3KOCIHMHOBBIE KOMILUIEKCH U OOBSICHEHHME MX MArHUTHBIX M ONTHYECKHX
CBOMCTB B Teopuu Kpuctaiummdeckoro mosss. OOwsicuuth Ha mnpumepax [Cr(NHs)s]Cls u
[Cr(OH)¢]Cl3

4. @Ou3nvecKkwil CMBICT BEIMYUH: MOTEHIIMAl HWOHM3AIMH, CPOJACTBO K DIEKTPOHY,
AJIEKTPOOTPULIATELHOCTh U JUIOJBHBIA MOMEHT MOJIEKyJNbl. IlepuoinyHOCTs B HM3MEHEHHH
pa3MepoB aTOMOB, MX SHEPTrUil MOHM3AIMH, CPOJICTBA K JIEKTPOHY M 3JIEKTPOOTPHUIIATEIHHOCTH.
[[Ixana 31eKTpoOTpULATENBHOCTH. VIOHHAS M HENOJApHAs CBSA3M - KpallHUE Cllydal KOBAJICHTHOU
cBs3u. CTeneHb HOHHOCTH CBSI3U - KaK OHA Ompeensercs?

5. lllenmounsle MeTauibl. XuMu4yeckue ceorcraa. [Ipumenenue.

DK3AMEHAIIMOHHBINA BUJIET N3

1. DHepreruyeckas CTpyKTypa aTOMOB. YPOBHM M IIOJYPOBHH JHEPIruu. BrIpokacHHBIE
cocrosiHus. Yncno AO Ha ypoBHSIX U NMOAYPOBHAX (B 00004Kkax M nogobosoukax). Ha npumepe
BaHaJMs paCCTaBUTh KBAHTOBBIE YHCIA JUUIsl BAJICHTHBIX DJIEKTPOHOB

2. Teopus rubpunuzanuu. HampaBieHHOCTh M KPaTHOCTh XUM. CBSI3U. ['eoMeTpHst MOJIEKYII.
Teopus ['mmnecnu.

3. Kak oopasyercs komrieke K[AI(OH)4] u kakue opOuTany alOMUHHS y4acCTBYIOT B €TO
oOpa3oBaHuM. YKa3aTb THUN T'HOpPUIU3AIMM, OKPALIMBAEMOCTb, MAarHWTHbBIE CBOWCTBa U
IIPOCTPAHCTBEHHOE CTPOECHUE KOMILIEKCA.

4. C nomosto Meroga MO onpezaenuTe NOPsIKU CBA3U B BOJIb(paMe U aTIOMUHUU.

5. Ilokaxwurte, yeMy paBHbl YHCIIEHHbIE 3HAYEHHUS KBAHTOBBIX YHCEN Ul 3JIEMEHTa,
AJIEKTPOHHAsI KOH(QUTYpaIusi KOTOPOTro 4s°3d?. Uro XapaKTEepU3yIT ATH KBaHTOBBIE uucia? Yro
3TO 3a aneMeHT? Ero cBoiicTBa U MoIy4eHHE.

DK3AMEHAIIMOHHBINA BUJIET N4

1. Cnun snexkrpoHoB. [Ipunnun Ilaynu. EMKOCTE 37€KTpOHHBIX ypOBHEH, NOJYypOBHEN U
AO mo snextponam. I[IpaBuna I'yana m KneukoBckoro. st smementa Cr 3d°4s ONPENICIIUTh
KBAHTOBBbIE YMCIIA JUIS YKa3aHHBIX JIEKTPOHOB M BO3MOXHBIE CTENEHU OKHcieHus. CBoiicTBa
XpOMa U €ro NPUMEHEHHE

2. OcHOBHBIE TUIBI XUMUYECKOH cBs3u. MoHHas cBsa3b. KoBaneHTHas cBsizb. OOMeHHBIH U
JIOHOPHO-aKIENTOPHBIA MEXaHU3MbI €€ BOSHUKHOBEHHUSI.

3. IIpuBectu crpykrypubie dopmynsl coeaunenuiit CH3C1, COCl,, CO,. Yka3zare Tum
ruOpuAM3aMi U KPaTHOCTh CBsI3€il B JaHHBIX MosiekyidaX. OOBSCHUTH Pa3IUyus B OTAEIbHBIX
cBA35X. MoJIeKyJIbl OJSIPHBIE WU HET?
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4. I'maBHOE, OpPOUTANILHOE, CIIMHOBOE W MarHUTHOE KBAHTOBBIC YHCIIA, KAK XapPAKTEPUCTUKU
COCTOSTHUSI DJIGKTPOHOB B aTtoMme. B3auMOCBs3b MEXIy KBAaHTOBBIMU YHCIIaMU. DJIEKTPOHHBIC
000J104KH (CJ10M), 10,1000JI04KH (TIOJICITION ), aTOMHBIE opOuTanu. dopMa, OpUEHTAIUS U EMKOCTh
AO. IlpoaemMoHCTpUpOBaTh BCE B3aMMOCBA3M Ha mpuMepe aromMa Mo. PacnucaTh KBaHTOBBIE
YKCIIa JJIsl BAJICHTHBIX AJIEKTPOHOB atroma Mo.

5. [lonyyeHue u npUMeHEHHUE Kelle3a, OTHOLICHHE K BOJE, KUCIOTaM M Ilejiouam, KOppo3ust
€ro B KUCJIBIX U IIEJTOYHBIX Cpeax.

DK3AMEHAIIMOHHBINA BHUJIET N5
1.MHorosnekTpoHHsle arombl. [lopsimok 3aceneHust ypoBHeW, mnoaypoBHed u AO
anexkrpoHamu. [lpunnun Ilaynu, IlpaBuna I'ynpa m KineukoBckoro. [Insi kakux aTroMoB 3TO
npaBuio peamusyercs? I[IpuHOMII MUHUMymMa »SHEpPrUM IpU  3alOJHEHUU SJIEKTPOHAMHU
noaypoBHeil u opOutaneil. OcHOBHBIE M BO30Y>KIACHHBIE COCTOSIHMS aToMoB. llouemy mocie
KaJIBIUS SJIEKTPOHAMH 3arojHseTcs d-, a He p-TIoAypOBEHb?

2. ¢ u - cBa3u. Yepe3 opOHMTaIM HapHCOBAaTh CTPYKTYphl Mosekyn aunermieHa CpHp u
YKCYCHOM KHCJOTHI. YKa3aTh TUIbI THOPUIAU3AIMHN aTOMOB YTJIEpOAa B 3TUX COCAUHEHUSX.

3. Kakue BajieHTHBIE OpOUTaNM XpoMa NPUHHUMAIOT ydacThe B 00pa30BaHUU G - CBA3EH B
HNOHE [Cr(H20)5]3+? KakoB Ttun rubpummsanmu AQO uoOHa Xpoma, MarHUTHbBIE CBOICTBa,
OKpAIlIMBAaeMOCTb U CTPYKTypa 3TOro HoHa?

4. DHepreruueckas CTPYKTypa aTOMOB. YPOBHHU U NOAYPOBHHM 3HEpPruu. BrIpoxkieHHbIE
cocrosiHus. Yncno AO Ha ypoBHSX U NMOAYPOBHAX (B 000s04Kax M nopodosnoukax). Ha npumepe
BaHA/IMs PACCTAaBUTh KBAHTOBBIE YKCIIA JJI1 BAJICHTHBIX 3JIEKTPOHOB

5. Teopus rubpuauzanuu. HampaBiieHHOCTh M KpaTHOCTh XUM. CBsI3U. ['eoMeTpust MOJIEKyII.
Teopus I'mnnecnu.

3K3AMEHAIIMOHHBIN BHUJET N6

1.Ileproauueckuii 3akoH M nepuoauueckas cucreMa Menpaeneesa. llepuoa, rpynmnel u
noarpynnsl. CemelcTBa 351eMeHTOB. [IpuunHEl IEpHOANYECKOTO U3MEHEHHSI CBOMCTB JIEMEHTOB.
Hambonee ycroifuuBeie SIEKTpOHHBIE KOH(pUTyparmuu atomoB. [lo KakuM (QHU3HUECKUM
napamerpaMm (3HEprusi MOHM3AalMU, CPOJCTBA, 3JIEKTPOOTPULATEIBHOCTb U  3JIEKTPOHHOE
CTPOEHHE) MOKHO OTJIIMYUTH METAJLT OT MeTajuiouaa?

2. YKaxuTe, B KaKOM COCTOSIHUM THOPUAM3ALMU HAXOAMUTCS KOMIUIEKCOOOpazoBaTeib B
HMOHE [CO(OH)(,]-4? Kak oOpasyercs atoT komimiekc? OxapakTepu3oBaTh €ro MarHUTHBIC
CBOICTBa, CTPYKTYPY U LIBETHOCTb. KOMIIJIEKC BBICOKO- MJIN HU3KOCITMHOBBIN?

3. Ilokaxwure, 4yeMy paBHbl YHUCIICHHbIE 3HAUEHUS KBAHTOBBIX YMCEN JIs DJIEMEHTAa,
AJIEKTPOHHAsI KOH(QUTYpaIusi KOTOPOTro 55%4d". Yo XapaKTEepU3yIT ATH KBaHTOBBIE uncia? Yro
3TO 3a neMeHT? Ero xumudeckue cBoMCTBa

4. B xakoM U3 coeTMHEHUH A0 KOBAJIEHTHOM CBsI3U OOJIbLIe: XJI0pUaax OepuuIns, MarHus
M Kanbiusa? OTBeT 000CHOBATH.

5. Tlomyuenue (MarHuii) M XHUMHYECKHE CBOICTBAa 3JEMEHTOB 2 TPYIIbl, TJIaBHOM
MOJArPYIIIBL.

DK3AMEHAIIMOHHBINA BUJIET N7

1. IleppoguuHOCTh B M3MEHEHUHM Pa3MEpOB aTOMOB, DHEPrus MOHU3ALMM U CPOJCTBA K
NEKTPOHY M JJEKTPOOTPULATEIBHOCTM B Iepuojax M Ipynmnax.  BausHue
AIIEKTPOOTPHULIATEIBLHOCTH Ha MOJSIPHOCTD U BUJ] XUMUYECKON CBA3H.

2. MeTon BaJICHTHBIX CBSI3€W WJIM CIMHOBAs TEOPHUS BaJIEHTHOCTHU. [lonspHOCTE  CBS3M M
HOJIIPHOCTh MOJIEKYI. JlumonsHble MOMEHTHI. OnpenenuTs noiaspHocTs mMoiekyn Hp, CHCl;
CH3Cl.HapucoBatb pacnonoxeHue opOuTanei B STUX MOJIEKyJIax B IPOCTPAHCTBE.

3. Ompenenute 3apsii KOMIUIEKCOOOpa3oBaTeNneil M KoopAWHAIMOHHbIE yncna. Kakue u3
TUX KOMIUIEKCOB SBIIIOTCS OKpallleHHbIMM, MapaMarHUTHbIMU. Kakoil Bua rudpuausanuu u

crpykrypa B komiuiekcax Kp[CuCly] u [Cu(NH3)4](NO3),?
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4. o u n- cBs13u. HapucoBats cTpykTypbl Mosekya anetuieHa CoHy M ykcycHON KHCTIOTHI.

5. IlepyoauyHOCTh B M3MEHEHUHU pa3MEpOB aTOMOB, 3HEPrus MOHM3ALlMU U CPOJCTBA K
IEKTPOHY M JJIEKTPOOTPULATEIBHOCTM B Iepuojax M rpymnmax.  BumsHue
AIEKTPOOTPHULIATEILHOCTH Ha NOJSIPHOCTD M BUJI XMMHUYECKOH CBSI3H.

9K3AMEHAIIMOHHBINA BUJIET N8

1. ®opma u opuentamus AQO. Kak pacnonoxkeHsl AO B IPOCTPaHCTBE B MOJIEKYJIE
anetmieHa CpHy u nuknorekcane. OCHOBHbBIE U BO30YXJICHHBIE COCTOSHHSI aTOMOB. ATOMHBIE
CIEKTPBI - YTO OHU OTPAKAIOT?

2. XyUMHYecKasi U JJIEKTPOCTaTUYECKash COCTABIISIOIIME CBSI3U B KpHUCTAIaX METAJUIOB.
CBs13b C IPOYHOCTHBIMU M TEPMUYECKUMHU I1apaMETPAMU METAJLIOB.

3. Ilepuonnueckuii 3akOH M mepuoandeckas cucrema MenaeneeBa. [lepuona, rpynmnel u
noarpynnsl. CemeicTBa 351eMeHTOB. [IprunHbBI NEPHOANYECKOTO U3MEHEHUSI CBOMCTB JIEMEHTOB.
Haubonee ycroiluuBble »3JEKTpOHHBIE KOHUrypauuu aromoB. I[lo kakum ¢duzndeckum
napaMerpaM MOXHO OTIMYMUTh METaJI OT MeTaJlJIona?

4. Kakue u3 MmepeyrciIeHHBIX KOMIUIEKCHBIX coennuennii mapamaruutael: | - Na[AgCl], Il -
Nas[NiFs], 1l - Ky[PtClg]? Buabl rubpuamzammu? CTpyKTypa, OKpalIMBaeMOCTh, MarHUTHBIC
CBOMCTBA ITUX COEAUHEHUM.

5. MeTon BaJICHTHBIX CBSI3€W WJIM CIIMHOBAsI TEOPHs BaJIEHTHOCTH. [1OJSIPHOCTh  CBSI3U U
MOJIIPHOCTh MoJIeKyN. JlumonpHble MOMEHTH. OmpenenuTh MOJSAPHOCTh MOJEKYT BOJBI H
CH;3Cl.HapucoBatb pacronoxeHne opOuTaiel 3TuX MOJIEKYJ B IPOCTPAHCTBE.

DK3AMEHAIIMOHHBINA BHUJIET N9

1. Tlpuposna XUMHUYECKOW CBSI3U, YCIOBHE U CIIOCOObI €€ BO3HUKHOBEeHHs. Kak cBs3aHBI
JUIMHA U 3Heprust cBsi3u. OCHOBHBIE TUIIBI XMMHUYECKOU CBsA3M. JlJ1g aMMuaka, alleTujieHa U noHa
aMMOHHSI HapHucOBaTh IPOCTPAHCTBEHHYIO CXEMY CTPOEHHUS MOJIEKYJ 4epe3 OpOuTanu u
OIpeAEIUTh BUAbI THOPUIN3ALINH.

2. Jlns snementa 3d°4s' ompenennTh KBaHTOBBIE UHCNA IS YKA3aHHBIX SICKTPOHOB H
BO3MOXXHbIE  CTENEHH OKucieHus. llomyueHme M  NOpUMEHEHUE OSTOro  JJIEMEHTa B
IIPOMBIIIJIEHHOCTH.

3. Kak pacrpenerners d-onekTpors! mo opGuramsM xpoma B xomiuiekce [Cr(CN)gl®?
VYka3zare BHJ THOpPUAM3ALMU, MarHUTHBIE CBOMCTBA, OKPALIMBAEMOCTb U IPOCTPAHCTBEHHYIO
CTPYKTYpYy KOMILJIEKCA.

4. Meronom MO noka3ats 3anosniHeHne MO nis monekynsl Oz . Onpenenurs ee MarHUTHBIE
CBOMCTBA U MOPSIIOK CBSI3H.

5. XuMHUECKHUe CBOMCTBA XJIopa. Ero noiaydenue u npuMeHeHue.

3K3AMEHAIIUMOHHBIA BUJIET N10

1. KoBanenTtHas cBa3b. OOMEHHBIN U JOHOPHO-aKLENTOPHBIM MEXaHU3Mbl BOZHUKHOBEHHUS
XUMHUYecKol cBs3U. PacnapuBanue 31ekTpoHOB. IlpuBectn mnpumepsl oOpa3oBaHusi CBs3el B
MOJIEKYJIe a30Ta, aMmMuaka, nona BF, . ['ubpunuzamnus u ee Buabl. YKazarh BUJ THOpUIU3AINHN B
amMmuake, nona BF4 .

2. Kakne n3 xommnekcoB [Fe(CN)s]* u [Fe(H20)s]*" nmamarnutheie u mapamarsuTHEIC.
VYkaxutre TUN TUOPUAM3ALUN U TPOCTPAHCTBEHHOE CTPOCHHUE, OKpammBaeMocTb. OTBeETHI
000CHOBATb.

3. Jlnst omementa 3d°4st ONpPEACINTh KBAHTOBBIE YMCIA U1 YKa3aHHBIX JJIEKTPOHOB U
BO3MOJKHBIE CTENEHW OKHCiIeHHs. [loaydyeHne W OpUMEHEHHME 3TOro  JJEMEHTa B
IPOMBIIIJIEHHOCTH.

4. TlonydyeHne 1 MPUMEHEHNE NIEIOYHBIX METAJUIOB U UX XUMHYECKUE CBOMCTBA.

5. Ilo kakuM MpUYUHAM CTEIIEHU OKHUCIIEHH XJI0pa MOXkeT ObITh -1, +1, +5 u +7, a 'y dropa.
TOJIBKO -17
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DK3AMEHAIIMOHHBIW BUJIET N11

1. BanentHocTh ¥ cTemeHW OKHUCIEHHUS 3JeMEHTOB. OOBACHUTH MPUYUHBI
BO3HUKHOBEHHS BBICIIMX BaJCHTHOCTEH y XJiopa W cephl. [IpoaeMOHCTpUpOBaTh, Ha MpHMEpax
HC10,, HC103, HC104, H,SO4. [Touemy momoOHBIX coenuHeHME HEeT y ¢ropa? Uemy paBHa
BaJICHTHOCTh a30Ta B a30THOU Kuciore. OTBEThl 000CHOBATS.

2. Vkazate tun rubpuausanuu AO maraust u pocdopa B monekyinax MgCl, u PHC1,.
HapucoBarh CTpyKTyphl ¢ MOMOIIBI0 OpOUTaNel. byneT mu y 3TUX COCIMWHEHUH NUIOJIBHBII
MOMEHT pPaBeH HYIIO?

3. BaneHTHOCTh U CTEMEHU OKUCICHUS 3JIeMEHTOB. OOBSICHUTh MPUYUHBI BOSHUKHOBEHUS
BBICIIIMX BAJICHTHOCTEH y xjiopa u cephl. [IpogemoncTpupoBats Ha npumepax HC10,, HC1Os3,
HC10,4, H,SO4. Uemy paBHa BaJIeHTHOCTB a30Ta B a30THOUM KucioTe. OTBEThI 000CHOBATH.

4. Non [Ni(CN)s]? nuamarauren wiu napamaruten? Jlatb 0GOCHOBAHME M IIOKAa3aTb
3arnonHeHne  d-anmekTpoHOB 1o opOutamaMm. Ompenenure THn ruOpummsammun AO  u
MPOCTPAHCTBEHHYIO KOHPUTYpaLMIO, U OKPAINBAEMOCTh HOHA.

5. MonHas, KOBAJIEHTHAs U JTOHOPHO-AKLENTOPHAsE XUMUYECKas CBA3b. [IpuBecTn npumepsl.
Mexanu3mbl 00pa3oBaHUsl 3THX CBA3e. G- U T - cBsA3u. OAuHapHBIE U KpaTHbIe cBs3u. Kak
OTPEIETISICTCS TTOPSIIOK CBSI3M B METO/IE MOJICKYJISIPHBIX opOuTasnei?

DK3AMEHAIIMOHHBINA BUJIET NI12

1. MoHHasi, KOBaJIeHTHasl U JJOHOPHO-aKLENTOpHas XUMUYecKas CBsi3b. [IpuBecTu npumepsl.
Mexanu3mbl 00pa3oBaHus 3TUX CBsi3ed. 6- W T - cBs3u. OnuHApHBIE W KpaTHble cBs3u. Kak
oTpeneNnseTcsi TMHOpUAN3aLus B IIpOIIaHe, dTHIIEHe, OSH30IIe U CEpHOI KucIoTe?

2. Kakue u3 nepeyuciIeHHbIX KOMIUIEKCHBIX COEIMHEHUI NapaMarHUTHBI U OKpAIIEHBI:
Na[AgCl;], Nas[NiFs], K3[PtCls]? Omnpemenure uX CTPYKTYpbl, MarHUTHbIC CBOWCTBA,
TUOPUI3AITHIO.

3. Kak 00BsCHHUTD, 4TO 3HEprust HoHu3almuu Be 0osbiie, yem y Li, a y B meHbie yem y Be?
(Li, J=5,395B; Be, J=9,32 5B, B J= 8,12 3B).

4. OcCHOBHbBIE TIOJIO)KEHHS KBAaHTOBO-MEXaHMUYECKON Teopuu cTpoeHus aTtoMoB bopa.
SAnepnas monenb aroma. CTpoeHHE sjipa, MAacCOBO€ YMCJIO, HPOTOHBI, HEMTpOHBL. M30TONBI
ATOMHBIE MacChl 3JIEMEHTOB, BHECEHHBIE B IEPUOJUUECKYIO CUCTEMY.

5. Teopus rubpuauzanuu. I'eomerpus monexkyn NHs H;O, BeCl, u yKkCycHONW KHUCIOTHI.
Kakoii Bua ruOpunuzanuu B 3Tux Moiiekynax. Kakoil Tum cBsi3u onpeaenser ruOpuan3aluio U
IPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYIIbI?

DK3AMEHAIIMOHHBINA BUJIET N13

1. Meron monekynspubix opOutaneit (MO JIKAO) B mnpuiioxeHUM K JBYXaTOMHBIM
MOJIEKYJIaM U MOJIEKYJISIpPHBIM HOHaM Bojiopoaa (+1) u azora (+1),

2. Tlokaxute, yeMy paBHbl UYHCJICHHBIE 3HAUEHUS KBAHTOBBIX 4YHCEN U1 HJIEMEHTa,
AJIEKTPOHHAST KOH(MUTypalusi KOTOPOTO 3d’4s%. Yo XapaKTEePU3YIOT 3TU KBaHTOBbIE yncia? Yro
3TO 3a eMeHT? Ero cBOiCTBa U MOITY4YECHHUE.

3. [omy4yenue u CBOMCTBA MICIIOYHO3EMETHHBIX METAJLIOB.

4. Teopust bopa. CriekTpsl aTOMOB, YTO OHU OTPAXKAKOT M KaKOBa UX POJIb B CTAHOBIICHUU
Teopun ctpoeHus atoma? KBaHTOBble uncia U ux ¢uandeckuil cmbici. PacnucaTe KBaHTOBbIE
qucia 1)1 BAJIGHTHBIX 2JIEKTPOHOB XKeJe3a.

5. Kakue BanenTHble opOutanu mona xobanbta (I1l) mpuHumaror yyacrue B 0OpazoBaHuU
o-ceszeii B moHe [Co(N H3)6]3'? KakoBbl TuIl THUOpUOM3AIMU BaJCHTHBIX OpOUTaNell u
IIPOCTPAHCTBEHHAs CTPYKTypa 3TOro noHa?

DK3AMEHAIIMOHHBINA BUJET N 14
1. Teopust bopa. CriekTpsl aTOMOB, YTO OHU OTPAKAIOT M KAKOBA WX POJb B CTAHOBJICHUH
Teopun cTpoeHus atoMa? KBaHTOBbIe uncina u UX ¢Gu3ndeckuil cmbici. PacmnucaTe KBaHTOBBIE
YucIa 711 BAJICHTHBIX AJICKTPOHOB Jkese3a. KakoB (pU3M4eCKrid CMBICI TUX KBAHTOBBIX YHCEN?
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2. IlomydyeHnre U XMMHYECKUE CBOMCTBAa HHMKEIS W Menu. [IpuMeHeHHe 3TUX METayuioB B
MIPOMBIIIICHHOCTH.

3. Kak 00pa3yroTcss KOMIUIEKCHI U KaK PacCENSIOTCS JCKTPOHBI Ha aTOMHBIX OpOUTAIIAX
KomIuiekcooopasoBarens st kKoMiuiekcoB Ko[PtClg] u K,[CrCly] coorBercTBeHHO. DTH
KOMIUIEKCBHI OKpaleHbl? JTO NapaMarHeTHMKU WM JUaMarHeTuku? Ykazarb TMOpUAM3aLUI0 U
CTPYKTYpY. BBICOKO- MM HU3KOCTIMHOBBIE?

4. OcHOBHBIE THIBI XUMHAYEeCKOH cBsi3u. MoHHas cBg3b. KoBanmenTHas cBsisb. OOMEHHBIN U
JIOHOPHO-aKIETITOPHBIA MEXaHU3MbI €€ BOSHUKHOBeHHUs. [loka3aTe Ha mpuMepax.

5. B xakom coenunennu PHs (111), POCI13 (V) umeer mecto rubpuamusanus AO docdopa?
VYka3aTh TUI THOPUIU3ALINH.

3K3AMEHAIIMOHHBINA BUJIET NI15

1. Meron BaJleHTHBIX CBSI3€M WM CIMHOBAsl TEOpUsl BaJeHTHOCTU. [IpuBecTu mpumepsl
obpazoBanust mosiekyn PCls, PCls u nona BF, IlomsipHOCTE  CBSI3M M TOJIAPHOCTH MOJICKYJI.
JunonbHbIE MOMEHTHI U CTPYKTYpA.

2. MexMonekyasipHble B3aUMOJICUCTBUS. Buabl B3aUMOJCHUCTBUA U TNPUYUHBI U3
nosiBieHus. Kak oHu BIMSIOT Ha CBOICTBA BelllecTBa?

3. B xakom coeaunenuu PHj (111), POC13 (V) umeer mecto Ta uiau uHast rudpuauzanus AO
docdopa? OTBeT 000CHOBATE.

4. Meramnueckas cBsi3b. BogopoaHas (MexXMONEKyIsIpHast 1 BHYTPUMOJIEKYIIAPHAs) CBA3b.
[IpuunHbI €e BOZHUKHOBEHUS. BiusHue BOJOPOAHBIX CBS3E€ Ha CBOWCTBA BEIIECTB (HA IIPUMEPE
BOJIbI U PTOPUCTOBOIOPOAHON KUCIOTHI).

5. Jas smementa 3d°4s? ompenennTh KBAHTOBBIC YHCIA JUIS YKA3AHHBIX SJICKTPOHOB H
BO3MOJXKHBIE CTeMeHU okucieHus. Uto 31o 3a snemeHT? KakoB (u3nuecKkuil CMBICT KBaHTOBBIX
yycesn? NoJy4yeHUe 3TOro 3aeMeHTa?

DK3AMEHAIIMOHHBINA BUJIET N16

1. Ipusectu crpykrypHsie ¢opmynsl coequHenuit CHzCl, COCl,, CO,. YkazaTh THI
ruOpHUIN3ai U KPAaTHOCTh CBSI3€H B JAAHHBIX MouieKysax. OOBSCHUTH pa3iuuusi B OTJCIBHBIX
cBa3sx. [loueMy nepBbie 1BE MOJIEKYJIbI IOJIIPHBIE, & TPEThS HET.

2. OxapakTepH3oBaTh IO BCEM mapamerpaM Kommiekchblii uon [Fe(NCS),]% Kak om
oOpazyetca? CuuTarh, 4TO 3TO JIUTAH CUIBHOTO TOJIS.

3. KoBanenTHas cBsi3b. OOMEHHBII U JOHOPHO-aKIENTOPHBIH MEXaHU3Mbl BO3ZHUKHOBEHUS
xumuyeckoit ces3u. [IpuBectu npumepsl. PacnapuBanue 31ekTpoHOB. ['MOpuau3ays u ee BUIbL.

4. Ot Kakux MapaMeTpoB  3aBUCUT  BEeJIMYMHA  [apaMeTpa  paclleruieHus?
CHeKTpOXUMUYECKUH AL INTaHIOB.

5. Ilony4yenue v npuMeHEeHNe IMHKA. Ero XumMmuyeckue cCBOMCTBA.

3K3AMEHAIIMOHHBIA BUJIET N17

1. MexaHusM B3aUMOJEUCTBUS KOMILUIEKcooOpa3oBaTenbs — Jura"ael B Tteopun BC.
Tunuyeble MOHBI-KOMIUIEKCOOOpa3oBarenu, rudpuauzanus ux AO. CHeKTpoXUMHYECKUH psf
auranjoB. OT 4ero 3aBUCHUT MapaMeTp paciienieHus?

2. Tlpuectu ctpyktypHbie Gopmynsl coeaunenuii CH3Cl, COCl,, SO,. Ykazate THI
rUOpUAM3alMi U KPaTHOCTh CBsI3€l B JaHHBIX MosieKyiaX. OOBSCHUTH paziuyMsl B OTIEIbHBIX
cBA35X. MoJeKyJIbl OJSIpHBIE NN HET?

3. Jlnst onementa 3d%4s? ONpEJIEINTh KBAaHTOBBIE YHWCIA I YKa3aHHBIX JJIEKTPOHOB W
BO3MOXHBIE CTEMEHU OKHUCIEeHUs. UTo 310 3a 3neMeHT? KakoB (u3MuUecKuil CMBICT KBaHTOBBIX
yucesn? Noy4yeHHe 3TOT0 dJIEMEHTa

4. OOuiast XapakTepUCTUKA S- U P-dJIEMEHTOB - U3MEHEHHE JJIEKTPOHHBIX KOH(HUTyparHid,
pa3MepoB  aTOMOB, HOHHU3ALMOHHBIX IOTEHIIMANIOB, 3JEKTPOOTPULIATEIbHOCTH, CTeNneHel
OKHCJICHHUS.
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5. Ko[ZnCly]; Il - Ko[Zn(OH)4], ecut K, coorBercTBenHo pasnsr: 1.107'°" 3,6 .10™%? Kakosa
KOHIICHTpaIs MOHOB ITMHKA (B MoJb/1) B 0,1 M pactBope 3Tux KomIiuiekcoB. OxapakTepu3oBaTh
1o BceM napamerpam komiuiekcHbii noH Ko[Zn(OH),]. Kak on o6pasyercs?

D3K3AMEHAIIMOHHBINA BUJIET NI18

1. OxapakTepu30BaTh 110 BceM mapamerpaM KoMmiuiekcHbii noH [Pt(NH3)4Cly], B ToM uuncie
u ero o0Opa3oBaHusl.

2. Jlust snementa 3d°4s? ompenennTh KBAHTOBBIC YHCHNA IS YKA3aHHBIX SJICKTPOHOB H
BO3MO)KHBIE CTENEHU OKUCIEHHUS. XHUMUYECKHUE CBOMCTBA M IPUMEHEHHE 3TOTrO 3JEMEHTA B
MPOMBIIIIICHHOCTH.

3. Meron MO JIKAO. OcHoBHbIE 1TOJI0KeHHs MeToa. Pacniicats MoJIeKy sipHbIe OpOUTan
11t MoJiekyssipHoro nona CN'.

4. MoHHas M HENOJspHAs CBSA3U - KpailHUE Cllydad KOBaJIEHTHOM CBs3U. CTENEHb HOHHOCTH
cBs3H. Yepes KaKyro BETMYMHY OHa ONpeenseTcs?

5. Csunen. [lonydyenune 1 XuMHueCKHE CBOMCTBA.

DK3AMEHAIIMOHHBIA BUJIET N19

1. IIpuBectu ctpykTypHbie popmynsl coeaunenuii yraepoaa: C,Hp, HCOH, CH3COOH.
Kakyro creneHp OKUCIeHUS ¥ THOPUIN3AIMIO UMEET YIIIePO] B STUX COCAMHEHUSX ?

2. MmnorosnekTpoHHble arombl. llopsnok 3acenenust ypoBHe#, noaypoBHeil u AO
anexkrpoHamu. IIpaBuiio I'ynpa m KneukoBckoro. B kakom ciydae W g 4ero HMpUMEHSETCA
npaswio KieukoBckoro?

3. MonHas 1 HemoJsipHasi CBSI3M - KpallHUE CIy4yau KOBAJICHTHOU CBs3U. CTETIEHh HOHHOCTH
cBs3U. Yepes Kakyro BEJIMUMHY OHa onpeensercs?

4. OxapaKkTepr30BaTh 10 BeeM mapamerpam kommiekcusie Housl [Ni(NH3)e]* i [NiFe]* B
TOM YHUCJIE U UX 00pa3oBaHUE.

5. TuraH. XuMn4yeckue CBOMCTBA U IPUMEHEHHE.

DK3AMEHAIIMOHHBINA BUJIET N20

1. NoHHas u HemosipHas CBA3M - KpaliHUE Cllydyad KOBAJIEHTHOM cBs3U. CTeneHb HOHHOCTH
cBs3M. YUepes Kakylo BEIMUYHHY OINpPEAENsSeTcs] CTENEeHb HOHHOCTH CBA3M? B kakom ciiydae cBs3M
HOJISIPHBI, @ MOJIEKJIa B LIEJIOM HemnoJisipHa. [IpuBectu nmpumepsl.

2. MHoroanektponuble aToMbl. llopsaok 3aceneHus ypoBHeW, mnoaypoBHed u AO
anektpoHamu. IIpaBuio I'ynga m KineukoBckoro. B kakoM ciydae m s 4ero npHUMEHSETCS
npasuiio KiteukoBckoro? ITokaxuTte moyeMy rmocie KalbIus 3armoyHseTcs: d-moypoBeHb, a He -
MOAYPOBEHB?

3. Kakue BaneHTHbIe opOMUTaIM aroma KoOanabTa MPUHMMAIOT ydacTUe B OOpa30oBaHUU G-
ceszeit B komrutekce [CO(NH3)s]Cls Kakos tum rudpuamsanuu AO atoma KoOajabTa M KaKoBa
IIPOCTPAHCTBEHHAs CTPYKTypa ero noHa? OKpamrBaeMoCTb U MarHUTHBIE CBOWCTBA KOMILIEKCA.

4. PacniiicaTh KBaHTOBbIE YMCJIa JUIs BAJIEHTHBIX JIEKTPOHOB MapraHIla U caMapus.

5. Kpemunii. Xumundeckne CBOMCTBA U IPUMEHEHNE.

DK3AMEHAIIMOHHBINA BUJIET N21

1. ®usnueckuié CMBICI BEJIWYMH: MOTEHLHAl HMOHU3ALMH, CPOJCTBO K DJIEKTPOHY,
ANEKTPOOTPULIATENIBHOCTh M JWMOJBHBIA MOMEHT MOJEKYJIbl. [lepuoanMdHOCTE B M3MEHEHUH
pa3MepoB aTOMOB, UX JHEPIUM MOHM3ALMU, CPOJACTBA K DIEKTPOHY U JIEKTPOOTPULIATEIILHOCTH.
[IIxana 31eKTpoOTpUIATENBHOCTH. VIOHHAS M HETOspHAs CBS3M - KpallHUE Cllydad KOBAJICHTHOM
cBsA3U. CTENeHb HOHHOCTH CBSI3U - KaK OHA ONpeeseTcs?

2. lllenouynsle MeTamuibl. XMMHYECKHE CBOMCTBA. [[puMeHeHue.

3. Kakue BaneHTHble opOUTAIM aToMa KOOajgbTa MPUHUMAIOT ydyacTHe B OOpa3oOBaHUU G-
ceszeit B komiutiekce [CO(H20)6]Cl, KakoB Tum rudpummzanuu AO aroma KoOajabTa M KaKoBa
IIPOCTPAHCTBEHHAS CTPYKTypa ero noHa? OKpalrBaeMoCTb U MarHUTHBIE CBOMCTBA KOMIUIEKCA.
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4. I'anorensl. [Tony4yenne, xumuueckue cBoiicTa ¢propa u xjopa. Ilpumenenue.
5. MexmonekynspHbeie B3auMozeicTBusa. Kak (GopMupyroTcs 3TH B3auUMOJICHCTBUS W Ha
KaKHe CBOMCTBA BEILIECTBA BIUSIIOT?

DK3AMEHAIIMOHHBIA BUJIET N22

1. DHepreruyeckas CTpyKTypa aTOMOB. YPOBHM U IOAYPOBHM 3HEpruu. BhIpokIeHHBbIE
cocrosnus. Yucino AO Ha ypoBHSX M TOAYpOBHsX. [7aBHOe, OpOWTanbHOE W MarHUTHOE
KBAHTOBBIC YHMCJIA KAaK XapaKTEPUCTHUKU COCTOSHUS SJIEKTPOHOB B aToMe. CIHMH 3JEKTPOHOB.
B3anmocss3b kBaHTOBbIX yncel. [Ipunnun [laynu, IIpasuna ['ynna n Kneukosckoro. IIpusenure
IPUMEPBI IBYX MOCIEAHUX MPaBUIL.

2. [loyemy nByxaToMHBIC MOJICKYJIBI Py, ASy, SD; B 0OBIYHBIX YCIOBUSX HECTAOUJIBHBI, B TO
BpeMs Kak MoJekyasl Ny oTHocsaTcs k HauOosee yctoWuuBbiM? DocdopHas kuciora. Ee
CTPYKTYpa ¥ THOpUAN3ALIHS.

3. Xpom u peppoxpom. [Tonyuenue. [Ipumenenue.

4. KakoBa TpOCTpaHCTBEHHAs CTPYKTypa, THII THOPUAW3ALUHN, OKPAIIUBAEMOCTb U
marHutHsle cBoiictsa noHoB [Cr(CN)e]® u [Cr(H20)6]*

5. MexmornexymsipHasi 1 BHYTPUMOJIEKYJISpHAst BOJOPOIHAs CBsI3b. MexaHu3M 00pa3oBaHHS
U BJIMSIHUE HA CBOMCTBA BELIECTBA.

3K3AMEHAIIMOHHBINA BUJIET N23

1. KakoBa mpocTpaHCTBEHHAsT CTPYKTypa THII THOPHAM3AIMH, ONTHYCCKHE M MArHUTHBIC
cBoiicTBa nona [CU(CN)4]>? Hassanue kommexca.

2. DHeprus MOHU3AIWHU, CPOACTBO K JIIEKTPOHY U 3JICKTPOOTPUIATEILHOCTH. UTO
XapaKTepU3YIOT 3TU BEJIMYUHEL. [ /1€ U A7 4ero OHU MPUMEHSIOTCSA?

3.IlpuBecTH MPOCTPAHCTBEHHBIC CTPYKTYPhI COCIUHECHUI 4epe3 aTOMHbIe opOuTanu SiHg,
Si0y, H,SiO3. Kakue creneHd OKUCICHHS MMEET KPEMHHH B JaHHBIX MoJieKyiaax? OmnpenennTh
TUT THOPHIN3ANNN B OTHX MoJieKynax. [1osipHbI T TaHHBIE MOJICKYITBI?

4. Monubaen. DnextpoHHas KoHburypauus. [lonyuyenue u npumeHeHue.

5. Kak onpenensitorest pazmepsl atroMoB? YpaBuenue lllpenunrepa. OCHOBHBIE MOJTOXKEHUS
Y 4TO 110 CMBICITY O3Ha4aeT KBaJpaT BOJIHOBOM (PYHKIIMH B 3TOU YpaBHEHUU?

9K3AMEHAIIMOHHBINA BUJIET N24

1. Ilpunnun HeompeneineHHOCTH ['elizeHOepra M BEPOATHOCTHOE OMMCAHUE COCTOSHUS
AJIEKTPOHOB B aToMax. DJIeKTpoHHOoe obnako. OpOutans. Popmbl opOuTanei mias s-, p- u d-
anekTpoHoB. Kakoe kBaHTOBOE uMcio onpenenser Gpopmy opoutanu. Yem oTINYaOTCS G U T —
cesa3u? Kak onpenensercs pazmep aroma?

2. Jlns omemenra 3d'4s? ompenennTh KBAHTOBBIC UHCIA JUIS YKA3aHHBIX DIIEKTPOHOB H
BO3MOXHBIE CTEMEHU OKHUCIEeHHUsA. UTo 310 3a aneMeHT? KakoB (u3MuecKuil CMbICIT KBaHTOBBIX
ymcen? [lomyyenue u npuMEHEHHE 3TOTO JIEMEHTA.

3. Kakue BaneHTHble opOUTaIM aToMa KOOajabTa MPUHUMAIOT ydyacTHe B OOpa3oOBaHUU G-
cszeit B komrutekce [CO(NH3)s]Cl, KakoB tun rudpummzanuun AO atoma KoOajabTa M KakoBa
IIPOCTPAHCTBEHHAs CTpyKTypa ero noHa? HassanmelO okpammBaeMOCTh 1 MarHUTHBIE CBOWCTBA
KOMILJIEKCA.

4. Hamucath >I€KTpPOHHYIO ()OpMYTy XJIOpa M Cepbl B OCHOBHOM U BO30YXICHHOM
coctossHUAX. [lo anexTpoHHOU (opMyse OmpeaeauTb MECTO €ro B TEPHOIUYECKON CHCTEME
(rpymity, MOArpyIIY, IEPUOJT) U KBAHTOBBIE YUCIA JUISI BAJICHTHBIX 3JIEKTPOHOB.

5. Bananmii. IlomyyeHue W NpUMEHEHHE B MNPOMBINIIEHHOCTH. CTENEHW OKHCICHHS M
XUMHYECKHE CBOMCTBA.
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DK3AMEHAIIUMOHHBI BUJIET N25

1. Merton BaJ€HTHBIX CBSI3€M WM CHOMHOBAs TEOPHUsl BaJeHTHOCTU. lIpuBecTn mpumepsl
obpazoBanusi mojexkyn NHz PClz, PCls u unona BFs, . HapucoBarb ux mpocTpaHCTBEHHbIE
CTPYKTYpBbI Uepe3 aTOMHBIE OpOUTAIIH.

2. Hammcarh 3eKTpOHHYIO (OpMYyIy XJiopa M CEepbl B OCHOBHOM H BO30YKICHHOM
cocrosiHUsX. [lo 3mekTpoHHON (opMylie OmpeneinuTh MECTO €ro B IMEPUOIUYECKON cHcTeMe
(rpymiy, HOArpyIny, HEPUO/) U KBAHTOBBIE YKCIIA ISl BAJICHTHBIX 3JIEKTPOHOB.

3. VYkaxute, B KaKOM COCTOSIHUM THOPUAM3AIMN HAXOJIUTCS KOMILIEKCOOOpa3oBareiab B
nore [Co(H20)s]™? Kak o6pasyercs sror komimiekc? OXapakTeph3oBaTh €ro MATHUTHBIC
CBOICTBa, CTPYKTYPY U LIBETHOCTh. KOMITJIEKC BHICOKO- HJIM HU3KOCITUHOBBIN?

4. MexxXMONeKyIsIpHbIe B3aUMOCHCTBUA.

5. Cepa. [lonyueHnue, npUMEHEHUE U XMMUYECKUE CBOWCTRBA.

DK3AMEHAIIMOHHBINA BUJIET N26

1. Ipusectu crpykrypHbie dopmynsl coequHennit CH3zCl, COCl,, CO,. YkazaTh THII
ruOpuaAn3alMi U KPaTHOCTb CBSI3€M B JTaHHBIX MoJieKyjiax. Kakue u3 NMpUBEACHHBIX MOJIEKYII
0071a/1a10T TUIOJBbHBIM MOMEHTOM, a KaKUe - HET U o4YeMy?

2. Teopus rubpuauzaimu. HamnpaBieHHOCTh M KPaTHOCTh XUM. CBSI3H. UeM ompenensercs
FEOMETPUsI U JIUIOJIbHBIT MOMEHT MoJiekysl. CTpoeHue M XMMHUYECKas CBSI3b B COEJAMHEHHUSX.
Meton BaJICHTHBIX CBSI3€M WJIM CIIMHOBAs TEOPHS BaJICHTHOCTH.

3. ®ocdop. TlonyyeHue, mpUMEHEHHE M XUMHYECKHE CBOHCTBA. BO3MOXHBIC CTEICHU
OKHUCIICHUS.

4.Yxaxure, B KAKOM COCTOSIHUM THOPUIN3ALINN HAXOAUTCSI KOMILJIEKCOOOpa30BaTesb B HOHE
[Mn(OH)e]'4? Kak ob6pasyetcs stoT komiiekc? OxapakTepu3oBaTh €ro Ha3BaHWE, MarHUTHbBIC
CBOICTBa, CTPYKTYpPY U LIBETHOCTb. KOMIIJIEKC BBICOKO- MJIM HU3KOCITMHOBBIN?

5. Ilokaxurte, yemMy paBHbl YHCIICHHbIE 3HAUEHUsS KBAHTOBBIX YHCEN JMJIA DJIEMEHTa,
AJIEKTPOHHASI KOHPUTYpAIUsi KOTOPOTO 4d'5s%. Uro XapaKTEePU3YIOT 3TU KBaHTOBbIE yncia? Yto
3TO 3a 3neMeHT? Ero xumMuueckue cBoicTBa

D3K3AMEHAIIMOHHBINA BUJIET N27

1. Tlouemy monexynsl SnCly u PbCl,, cymectByromniue B ra3000pa3HOM COCTOSSHUU, UMEIOT
yrioByio popmy, a HgCl, u CdCl; - nuneiinyro?

2. Merton BaJIeHTHBIX CBS3€H WM CIIMHOBAs TeOpHs BaieHTHOCTH. [loka3aTe Ha mpumepax
N2, BFs " IoasipHOCTh CBSI3M M MOJSIPHOCTH MOJIEKYH. /IMMONbHBIE MOMEHTHI CBSI3€M M MOJIEKYII.
Bcerna nu onun coBnanarot?

3. Kakue u3 xommiekcoB [V(CN)s]* u [V(H20)e]*" nmamaruurtHbIe M mapamarsutHsre.
VYkaxuTe Ha3BaHWE, THI THOPUAM3AIMH, TNPOCTPAHCTBEHHOE CTPOECHHUE M OKPAIINBAEMOCTb.
OTBeThl 000CHOBATS.

3. Jlnst onmementa 30°4ST ompeneNMTh KBAHTOBBIC WHCNA JUIS YKA3AaHHBIX SICKTPOHOB H
BO3MOXHBIE CTENEHU OkucieHus. [lomyuyeHne M NpPUMEHEHHE 3TOr0 JJIEMEeHTa B
MIPOMBIIIJICHHOCTH.

4. MexMomneKysipHOe (opueHTalMOHHOE, UHAYKIIMOHHOE, JUCTIEPCUOHHOE)
B3aMMO/ICHCTBUE MOJIEKYIL.

5. Pe3oHaHCHBIE CTPYKTYPHI.

DK3AMEHAINMOHHBIN BUJET N28
1. Ompenenute 3apsia KOMIUIEKCOOOpa3oBaTeiell W KOOpAWHAIIMOHHBIE uncia. Kakwe u3
TUX KOMIUIEKCOB SIBJIAIOTCS OKpalleHHbIMU. Ha3BaHue, cTpoeHHe, OKpalIMBaeMOCTh U
marauTHbIe cBoiicTBa Komiuiekca Ko[CuCl,]? Kakoii By ruOpuIn3aiuy B 5TOM KOMIUIEKCE.
2. IlepBblii 3aKOH TEepMOJMHAMHUKU. BHyTpeHHsiss sHeprus u HSHTanbnus. Kpurepuu
CaMOIIPOMU3BOJIBHOTO TPOTEKAHUS XMMMUYECKUX peakUuid. DHTAIbOUNHBIA U SHTPONMUHBIN
(haKkTOpbl XUMUYECKUX PEAKITHIL.
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3. Kak ob6pasyercs kommiekc K[AI(OH)4] n xakue opOuTanu aqroMUHHS y4acTBYIOT B €r0O
oOpa3oBaHuM. YKazarb TUN THOpPHAM3ALMU, OKpAIIMBAEMOCTb, MAarHUTHBIE CBOMCTBa U
IIPOCTPAHCTBEHHOE CTPOEHUE KOMIUIEKca.3

4. OCHOBHbBIE TIOJIO)KEHUSI KBAaHTOBO-MEXaHUYECKOW TEOpHHM CTpOEHHS aTroMoB bopa.
Anepnas Mozxens aroma. CTpoeHue sapa, MacCOBOE YMCIO, MPOTOHBI, HEUTPOHBL. M30TOMBI.
ATOMHBIE MacChl JIEMEHTOB, BHECEHHBIC B MEPUOANYECKYIO cucteMy. Kakum oOpa3oM creKTpsl
aTOMOB ChITPAJIM POJIb B CTaHOBJIEHUU Teopuu bopa?

5. Harpuii. [Ipupoansie pecypcsl. [lonyuenue. CBolictBa. [Ipumenenue.

DK3AMEHAIIMOHHBINA BUJET N29

1. Anromunuil. [Ipupoansie pecypcesl. Ilonyuenue. CoiictBa. [Ipumenenue.

2. 3akoH ['ecca u cnencTBus u3 Hero. DHeprus [ m66ca peaknuu CaCO3 = CaO + CO; paBHa
AGXpO = - 28,55 x/Ix. PaccunraTth 3HaueHue KOHCTaHTBl paBHOBecus K, mpu T=500 n 1000K.
Onpenenuts HanpaslieHUE mporecca. Yemy raBHa paBHOBECHAs TEMIIEpATypa 3TOU peakiu?

3. Kakue BaneHTHBIC OpOUTaNM XpoMa MPUHUMAIOT ydacThe B 0Opa30BaHUU G - CBS3CH B
HOHE [Cr(H20)6]3+? KakoB Ttun rubpummzammu AO uMoOHa Xpoma M CTPYKTypa STOTO HOHA?
HasBanue, cTpykTypa, OKpammBaeMoCTh 1 MarHUTHBIE CBOMCTBA.

4. XKene3o, XpoM, HUKENb. DJIEKTPOHHBIE KOH(MUTYpALMK U cTeneHn okuciaenus. [lonydenue
U IpUMEHEHUE.

5. Mens. IIpuponssie pecypcsl. [lonydenue, IpuMEeHEHNE U XUMUYECKUE CBOMCTBA.

D9K3AMEHAIIMOHHBINA BUJET N30

1. [To kakoMy MexaHU3My JIMTaHIbl OOPa3yIOT CBS3h C KOMIJIEKCOOOpa3oBaTeieM B
OKTa3PHUYECKOM BBICOKOCITHHOBOM Houe [COFg] ~*. Pacmcats cxemy 06pa3soBaHHs KOMIIEKCA.
MarHuTHBIE CBOMCTBA Ha3BaHHUE, CTPYKTYpPa M OKPAIICHHOCTh KOMILIEKCA.

2. Teopus kpuctauindeckoro nois. [Ipuposa XuMCBsI3u KOMILIEKCOOOPa30BaTellb - JIUTaHI.
Pacmieruienne d-momypoBHSL KOMILIEKCOOOpa3oBaTelisi B OKpY)KEHUHM Juranaamu. llapamerp
pacuierienus. Pacmiernienne d-moJypoBHS KOMILIEKCOOOpa3oBaresss B OKTadIPHUECKOM U
TETPAdIPHUUECKOM OKpPY>KEHUH JuraHaaMu. CIeKTpOXUMUYECKUNA PSIJT JIMTaHIIOB.

3. Onpenenuts BO3MOXKHOCTh CAMOIIPOU3BOJBHOIO NpoTekanus peakuuu PbOy) + CO(py =
Pbw + COyr mpH CTaHIAPTHBIX YCIOBHAX. YKAXKUTE 3HAK AS° xp. OTBETBI OOOCHYWTE.
OnpenenuTb paBHOBECHYIO TEMIIEPATYPY PEAKIIMH.

4. Mapranen. [Ipupoausie pecypcsl. [lonydyenue, npuMeHeHHEe U XUMUYECKUE CBOWMCTBA.

5. 3aBHCHMOCTb MMapaMeTPOB paCLIEIUIEHUs OT MOJI0KEHUS JUTaH/Aa B CIEKTPOXUMHUECKOM
psny. Beicoko- u Hu3kocnmuHOBbIe KoMiuieKchl. OObscHuTh Ha mpumepax [Cr(NHs;)s]Cls u

[CY(OH)G]C|3

IlepeyeHb BONPOCOB U 3aJaHUM /ISl MOATOTOBKH K IK3aMEHY
(OIIK-1: UOIIK- 1.2; OITK-3: UOTIK-3.1, UOITK-3.2):

1. Snepnas monmens aroma. CTpoeHHE spa, MAcCOBOE YHUCIO, MPOTOHBI, HEHTPOHBHI.
Crpoenne atoma Bojopoaa. [loctynatsl u Teopust bopa. Crnektpsl atomoB. M3oTomnsl. M300apsl.
ATOMHBIE MacChl 3JIEMEHTOB, BHECEHHBIE B IEPUOJUUECKYIO CUCTEMY.

OHepreTudeckasi CTpyKTypa aTOMOB. YPOBHU M IOJYPOBHHM DHEPruH. BrIpokaeHHBIE
coctostaus. Yncno AO Ha ypoBHSAX W MOAYPOBHAX (B 00070uYkax M momoOosioukax). ['maBHOe,
opOUTaNbHOE M MarHUTHOE KBAHTOBBIE YMCIIA KAaK XapaKTEPUCTHKH COCTOSHUS 3JEKTPOHOB B
atome. CrinH 351ekTpoHOB. [IpuHnumn [Taynu. EMKOCTB 351€eKTpOHHBIX YpOBHEH, TOaAypoBHEN 1 AO
1o aexktpoHam. IIpasuio I'ynna. B3aumocBsa3s kBaHTOBBIX uKcel. [IpuHIMN HeonpeaeaeHHOCTH
['eiizenOepra 1 BepOSTHOCTHOE OINMCAHUE COCTOSIHMSI DJIEKTPOHOB B aToOMax. DJEKTPOHHOE
obOmako. [I'panmyHas moBepxHOCTh. [ImoTHOCTH BeposTHOCTH. DYHKUMS  PagUATBHOTO
pacrpeziefieHusl IMJIOTHOCTH BEPOATHOCTH. DJIEKTPOHHBIE SHEPreTHYECKHE YpPOBHH, MOTYypPOBHH,
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atomHble opouTtanu. ®opma u opuentanus AO. OCHOBHBIE U BO30Y>KICHHBIE COCTOSHUSI aTOMOB.
ATOMHBIE CIIEKTPBI U YTO OHU OTPAKAIOT?

MHorosnextpoHHble aromsl. llopspok 3aceneHust ypoBHeW, mnoaypoBHedl u  AO
anekTpoHamu. IlpaBuno KieukoBckoro. IlpuHiunel 3amoiiHeHUst opOuTaleld 3JIEKTPOHAMHU.
WonHast cBsI3b, KaK KpalHUIA CTydail KOBAJIGHTHOM CBsi3u. OCHOBHBIE M BO30YXICHHBIE COCTOSTHUS
atomoB. [lepmoanueckuil 3akoH W mepuoaudeckas cucreMa MenpaeneeBa. [lepuoa, rpynmnel u
noarpynnsl.  CeMelcCTBa 3JIEMEHTOB. DNEKTpPOHHBIE (opMynbl. [IpHUMHBI TEPHOIMUECKOTO
M3MEHEHUSI CBOMCTB 3JIEMEHTOB. [IepnoAMYHOCTh B U3MEHEHUH Pa3MEPOB aTOMOB, MX MOHU3ALIUH,
CPOJICTBA K BJIEKTPOHY U 3JIEKTpoOoTpuLaTenbHOCTH. [lIkana 351eKTpooTpruLIaTeIbHOCTH.

2. Ilpuposia XUMHUYECKOM CBSI3U, YCIOBUE U CIIOCOOBI €e BO3HUKHOBeHUs. [lyinHa, yron u
sHeprusi cBaA3uM. OCHOBHbIE THUIIBI XHMMHUYECKOW cCBs3U. MoHHas cBs3b. KoBaneHTHast CBS3b.
OOMeHHBIE U JIOHOPHO-AaKLIETITOPHBIM MeXaHM3Mbl €€ BO3HUKHOBeHHS. PacnapuBanue
351eKTpoHOB. Crioco0bl 00pa30BaHMs XUMHUYECKOH CBSI3U U MEPEKPHIBAHMUS SJIEKTPOHHBIX 00JIaKOB
(aromHBIX opbOuTaneil). ¢ u -cBa3u. OnuHapHbIC U KpaTHbIE CBs3U. [lepekpbiBaHre U MPOYHOCTD
(nmuHa) cBsi3u. MeToJ BaJeHTHBIX CBsi3ed. JJOHOpHO-aKIeNTOpHAs CBSI3b.

Merammueckas  cBsA3b. KoBajeHTHass M 3JEKTPOCTaTHUYECKash  COCTABIISIOLINE
MeTaJIIMYECKON cBsi3u. Onpeenenre nopsiIKoB XUMUYECKOW COCTAaBIISIIOIIEH CBSI3U B METAJLIAX C
nomoibto Meroga MO JIKAO. BuusHue nopsaka CBA3M Ha IMPOYHOCTHBIE M TEPMHUYECKHUE
IIOKa3aTeJId METAJLIOB.

Bogoponnas (MexMonekyisipHas W BHYTpUMOJEKyispHasi) cBsa3b. (CmnocoObl ee
BO3HUKHOBEHUS. BiMsHHE BOJOPOJHBIX CBSi3ed Ha CBOMCTBA BEIIECTB (Ha IMPUMEPE BOJBI).
Pe3onancHbie cTpyKTypbl. CBS3b B AJIEKTPOHOACHUIUTHBIX MoJieKynax. Teopus ruOpuansanuu.
HampaBneHHOCTb U KpaTHOCTh XUM. cBA3H. ['eomeTpus monekyn. CTpoeHue U XUMHUYECKas CBSI3b
B COCIMHEHMSIX. MeTo/ BaJeHTHBIX CBS3€M WM CIIMHOBAas TEOPHUs BaJeHTHOCTU. [lonsipHOCTH
CBSI3U M MOJSIPHOCTH MOJIEKYJ. JlumosibHbIe MOMEHTBI. MeTon MoliekysapHbix opoOutaneit (MO
JIKAO) B mOpuioKEeHUU K JABYXaTOMHBIM MOJIEKYJIaM M MOJICKYJSIPHBIM HOHaM BOAOPOA,
KHCJIOpO/1a, a30Ta UX UOHOB U renus. Cesi3piBatomye u paspoixistoniue MO.

3. Kommnekcublie coequnenus. KommiekcooOpa3oBatens u nuranasl. KoopanHanmoHHoe
YHUCJIO U JICHTAHTHOCTb. MOHO- IOJINJIEHTAaHTHBIE JIMTaHAbl. BHYTPUKOMIUIEKCHBIE COCUHEHUS U
XeNarsbl.

. Kimaccugukanusa 1 HoMeHK/IaTypa KOMIUIEKCOB B 3aBUCUMOCTH OT NPUPOAbI JIUTaHI0B
(akBa-, aMHHO-, THJIPOOKCO-, anua0- U Ap.). OAHO- U MHOTOsJepHbIE KOMIUIEKCH. KiacTtepsl.
W30momamu- 1 reTeponoaucoeIMHEHHUS.

Juccoumanusi KOMIUIEKCHBIX coequHeHnid. KoHCTaHTa HECTOMKOCTH KOMILIEKCHOTO
COCIMHEHMS, KOHCTaHTa YCTOMYMBOCTU. Pacmajg KOMIUIEKCHBIX coeauHeHui. JlaOuibHOCTH
KOMIUIEKCOB. /[BOMHBIE COJIH.

Teopus kpuctamamueckoro noss. [lpupona XUMCBsI3U KOMITJIEKCOOOpa30BaTeb- JIUTaH/.
Pacmiernienne d-moaypoBHs KOMIUIEKCOOOpA30BaTeNlsi B OKTAdIPUYECKOM M TETPAdIPHUCCKOM
okpyxeHun aurangamu. [lapamerp pacmierienus. CneKTpOXMMUYECKUH Psijl TUTaH/OB.

3aBHUCHMOCTb MApaMETPOB PACHICIUIEHUS OT MOJIOKEHUS JINTAHJIa B CHEKTPOXUMHYECKOM
pAoy W OT CTENEHU OKHUCIIEHHS LEHTPAJIbHOTO HOHa- KOMIUIeKcooOpa3oBaTensd. Bricoko- u
HU3KOCIIMHOBBIE KOMILUIEKCH U OOBSICHEHHE MX MAarHUTHBIX U ONTHYECKHX CBOWMCTB B TEOPUU
KPUCTAJUIMYECKOTO MOJIS.

MexaHu3M B3aMMOJCHCTBHSI KOMIUIEKCOOOpA30BaTeNlb — JIMTAHJIbI B TEOPUU BaJCHTHBIX
cBs3edl. TUMHMUYHBIE MOHBI-KOMILIEKCOOOpa3oBaTenu, rudpuauzanus ux AQO, MpoCTpaHCTBEHHOE
CTpOEHHE KOMILJIEKCOB. BHemHe- M BHYTPHOPOUTAIbHBIE KOMIUIEKCHl. BBICOKOCITMHOBBIE H
HU3KOCIIMHOBBIE KOMIUIEKChl. MarHUTHBIE CBOMCTBA.

KommnekcoobpazoBanue. M3omepust KOMIUIEKCHBIX coequHeHud. lluc — u TpaHc-
nzomepus. OnTudeckast U30MEpHs U XUPaJbHbIE aTOMBI-KOMILIEKCOOOpa30BaTeu.

4. Xumusi 5JIEMEHTOB U UX COCTMHEHUI.
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OOmiasi xapakTepucTHKa 3JIEMEHTOB [-A Tpymnmbl: 3JIEKTPOHOE CTPOCHHUE, MPUPOTHBIC
pecypchl, CHocoObl TMoJlydeHus, (U3MUecKkue CBOWCTBA, B3aUMOJACHCTBHE C MPOCTHIMU
BellleCTBAMU U BOoH. [Ipumenenue.

[Tonydyenue u cBOHCTBa BOJAOPOJHBIX M KHCIOPOJHBIX COCAMHEHUM 3JIEMEHTOB 1-A
rpynmsl. 'mapookcuns! u conu. Illpumenenue.

OOmas xapakTepucTUKa 3JeMEeHTOB 11-A rpymmbl: 3J€KTPOHOE CTPOEHHUE, MPUPOIHBIC
pecypcel, CHocoObl TMONy4YeHHs, (U3NYECKHE CBOWCTBA, B3AaUMOJCHCTBUE C TMPOCTHIMHU
BeILlECTBAMU U BOJIoHM. [Ipumenenue.

[Tonyyenue u CcBOMCTBAa BOJOPOAHBIX M KHUCIOPOAHBIX COCAMHEHHH 3JieMeHTOB 11-A
rpynmsl. 'napookcuasl u conu. [Ipumenenue.

OOmast xapakTepucThka »3JeMeHTOB 111-A  moxarpymnmel: 3JEKTPOHOE CTpPOCHUE,
MPUPOJIHBIE PECYPCHI, CIIOCOOBI MOTYUYeHHs, GPU3NYECKUE CBOMCTBA, B3aUMOJICHCTBUE C TPOCTHIMU
BellleCTBAMU U BooH. [Ipumenenue.

bop. Amnnorponus. [lonydenue u cBoiicTBa. BzauMoaelcTBue ¢ MpOCTHIMU BEIIECTBAMH,
BOJIOM, KUCIOTaMH U mienodamu. OKCUI, TUIPOKCHIBI, COJH OOpPHBIX KUCIOT. [IpuMenenne

Bogoponusie coenunenust Gopa. Ilomydenue, 0ocoOEHHOCTH CTpPOEHHMs, CBOWCTBA,
MpUMEHEHHE.

AnromuHuii u ero coeaunenus. llomydenwe, ¢uznyecKkue M XHUMHUYECKHUE CBOWCTBA,
pUMEHEHHE. AJIFOMOCUINKATHI. LleoauThl.

OO0mas xapakTepucTuka 3MeMeHTOB 1V-A Tpymnmbl: 3JeKTPOHOE CTPOCHHE, MPUPOIHBIC
pecypebl, cmocoObl  mosrydeHus, (U3MYECKHe CBOWMCTBA, B3aUMOICHCTBHE C  TMPOCTHIMHU
BEILECTBAMM, BOJIOM, KUCIOTaMH, enoyaMu. [Ipumenenue.

Kpemuuii u ero coenunenus. llomydenue, ouncrka, npuMeHeHue. B3anmonencreue ¢
MPOCTHIMU BEIIECTBAMH, BOJOH, KucioTamu M Iienodamu. Okcuawsl U ruapokcuabl. KapOun.
Cunukarsl, CTEKJI0, KEpaMHKa.

I'epmanuii, onoBo u cBuHel. [lonyyenue, ouncTka, IpUMEHEHUE. XapaKTepHbIE CTEIEHU
OKHUCJIEHUd. B3aumopeilicTBue C MPOCTHIMM BELIECTBAMM, BOJOH, KHUCIOTAMH U LIEIOYaMH.
Oxcunpl U ruapokcuabl. OKUCIUTETbHO-BOCCTAHOBUTENbHBIE cBOMcTBA. OOIas XapaKTeprucTUKa
2JIEMEHTOB V-A TpyNmbl: 3J€KTPOHHOE CTPOEHHUE, IPUPOJHBIE PECYpPChl, CIIOCOOBI MOIYUYEHMUS,
CTEMEeHH OKHCIIeHUs, (PU3MUecKre CBOMCTBA, B3aMMOJICHCTBHIE C IPOCTHIMU BEIIECTBAMHU U BOJOM.
IIpumeHeHue.

A3zor.  Ilpuponnbie pecypcel. Ilomyuenne. Ctpoenue monekynsl (BC u MO).
B3aumopeiictBust ¢ mpocteimMu BemectBamu. KapOunabl w1 HuTpuabl. CTENEHH OKHUCICHHUS U
YCTOMUYMBOCTh COEAMHEHUH, COJIepKAIIUX a30T.

Bonoponnele coeaMHEHMs: amMMHaK, THJIpa3uH, THUIPOOKCWIAMUH, a30THOBAaTHUCTas
KucioTa. Mx nonyyenue, CBOMCTBa U IPUMEHEHUE.

Oxcuapl U ruapokcubl azota. CTpoeHue ux Mojiekyil. A30THCTast U a30THas KUCIOTHI,
UX COJIM, MOJYYEHUE, CBOMCTBA TEPMUUYECKAs YCTOMUYUBOCTh. B3auMoaeiicTBue a30THOM KHUCIIOTHI
¢ Metasiamu. [lapckas Bogka.

®ocdop. Amnorponus Qocdopa. DIeKTpoHHble KOHUrypauuu. BsanmoneiicTBue c
MIPOCTHIMU BEIIECTBAMHU, BOJIOU, KUcIoTaMu U 1enodamu. Coenunenus dochopa ¢ BOAOPOIOM U
UX CBOWCTBA.

®dochop. OKCUIBI U THAPOOKCHUIBI, CTPOCHUE WX MOJICKYJ, (PU3NUECKHE U XUMUUYECKUE
cBoiictBa. PocdopHoBatuctas, ¢ocpopucras, ¢ochopHas u noiaudochopHble KUCIOTHL. Mx
CTpOeHHE U cBoKcTBa. [IpuMeHenue.

[Toarpynma Meimeska. [lonyuenue. [Ipumenenne. @u3nyeckue U XMMUYECKUE CBOMCTBA.
Iuapuel, okcubl, THAPOKCHABL. OKHCIUTETFHO-BOCCTBHOBUTEILHBIE CBOMCTRA.

OO6mass xapakTepucTtuka »d1aeMeHTOoB VI-A  TOArpynmel: SJEKTPOHOE CTPOCHHE,
INPUPOJIHBIE PECYpPChl, CIOCOOBI TMOJNY4YEeHUs, (PU3NUYECKHEe CBOWCTBA, CTENEHU OKUCIICHHUS,
B3aUMO/ICMCTBUE C MPOCTHIMU BellecTBaMU U BoAou. [IpumeHnenue.

66



Kucnopoa. Ilomydenue. IlpumeHenue. DieKTpoHHas KOH(UTypaumuss U 0COOEHHOCTH
cTpoeHust MoJieKybsl kuciaopoaa (metoasl BC u MO). O30H - monydenue u cBoictBa. OKCHIIBI,
NEPOKCH/IbI, HAATIEPOKCHU/IBI — IIOJIyUE€HUE, CTPOEHUE U CBOWCTBA.

Cepa. IIpupoansie pecypcsl U nonydeHue. OcoOEHHOCTH 3JEKTPOHHOM KOH(UTypanuu,
TUIIMYHbIE CTENEHU OKHUCIeHus. Auuiorpomnus. l'omouenu cepbl B IIPOCTOM BEIIECTBE U
COeIMHEHUSAX. B3aummonelcTBue C MPOCTHIMU BEIIECTBAMH, BOJOW, WIEIOYaMHU M KHUCIOTaMU-
OKHUCIIUTEISIMU.

Ceposonopoa. [Tommcynshuner [lomyuenue u cBoiictBa. OKCHIBI M THIPOOKCUIIBI CEPHI,
CTPOEHHUE MOJIEKYJI, I0OIy4EHHE, CBOICTBA.

CepHucras, cepHasi, IOJIUCEPHbIE, HAJCEPHBIE KUCIOTHI, UX KUCIOTHBIE U OKUCIUTEIBHO-
BOCCTaHOBUTENbHbIE cBOMcTBA. CpeHue u kucible coiu. [lonydyenue, cBoiicTpa.

Bopa, nepexuch Bogopona. OcoOeHHOCTH CTpOeHMsI M aHOMajuu cBOMcCTB. [lomyuenue,
ucnonb3oBaHue. JKECTKOCTh BOJBI U METOBI €€ YCTPAHECHHUS.

OO6mast xapakTepucThka »3jeMeHTOB V11-A moarpynmel: 3JIGKTPOHOE CTPOCHHE,
IPUPOHBIE PECYPCHI, CIIOCOOBI OTYYEHHUs, (PU3NIECKHE CBOWCTBA, B3AUMOJICHCTBUE C TIPOCTHIMU
BelecTBaMu U Bojoil. Crenenu okucnenus [Ipumenenue.

@rop. Ilomyuenue. DnexkTpoHHass KoHpuUrypanus u crpoerne moiexkyiasl (BC u MO).
B3aumMopeiicTBue ¢ NPOCTHIMM M CIOXHBIMU BellecTBaMH. PTOPHUCTBIA BOAOPOJ, IJIABUKOBAs
KHCJIOTA.

Comnu. Uatepranouasl. [Ipumenenue.

Xnop, opom um won. Ilomyuenue. DnekTpoHHas KoHpurypamus. CTpoeHHE MOJCKYIL.
XUMHYECKUE CBOMCTBA MPOCTHIX BelIeCTB. BoaopoaHble COEIMHEHHs, TajJoreHOBOAOPOIHbIE
KHUCJIOTBI U UX COJIH.

Kucnoponnsie coequHeHus: TalOrT€HOB- OKCUBI U TUApoKcubl. [lomyduenne u cBoiicTBa.
OTtHocuTenbHAs cHjla KUCIOPOACOoAepkKaIIUX KUCIoT. Colu U UX TUIPOIIH3.

XapakTepucTuka OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX CBOWCTB TaJlOT€HOB M HUX
COCIMHEHUN Y CTOMYUBOCTh COCIMHEHHUH B 3aBUCUMOCTH OT NPUPOJBI ajJOreHa U CTEIEHU €ro
OKHUCIICHUS.

OOmias xapakrepuctuka O-amementoB. [lepexomHble MeTalIbl, HX AIIEKTPOHHbIE
KOH(UTYpallui U 3aKOHOMEPHOCTH B U3MEHEHUH SHEPTrUU KPUCTAJUIMYECKUX PEIIETOK, MPUPOIbI
XUMHUYECKON CBSI3U, TEMIIepaTyp IUIaBJICHUS, KUIEHHs, XUMUYECKOM aKTUBHOCTH, CTENEHEH
OKHCJICHHUS, CTAHIaPTHBIX JIEKTPOAHBIX TOTEHIINAJIOB.

Turan, uupkonuii, radpuuil. OnekTpoHHble KOoHuUrypauuu. CTENeHH OKHCIEHUS.
[Tomyuenue u ouncTka. 30HHas IUIaBKa. TpaHCHOPTHBIE peakuMK. B3auMoneincTBUE C MPOCTHIMU
BellecTBaMM, BoJoM M kuciaoramu. Kapounpl. Koppo3noHHble cBOWCTBa U MacCCUBHOCTh TUTaHA.
IIpumeHeHne

Jluokcua TUTaHa, €ro CBOMCTBA, PEaklMM C W3MEHEHHWEM U 0€3 M3MEHEHHUs CTETCeHEH
okucineHuss TuTaHa. OKCHIBI W TUIAPOOKCHUIBI THUTaHA, LUPKOHUS M TadHHs, UX KHUCIOTHO-
OCHOBHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA. [IprMeHenue.

Xpom, monubneH, Boiabdpam. Ilomydenue. IIpumenenue. Peppoxpom. dusmueckue
CBOMCTBAa M XMMMUECKas aKTUBHOCTb. ODJIEKTPOHHbIE KOH(UIypaluul MU CTENEHH OKUCICHHS.
B3aumopneicTBue ¢ IPOCTBIMU BELECTBAMH, BOJOM M KuciaoTaMH. Koppo3noHHbBIE CBOICTBa.
ITaccMBHOCTH METAJLIOB.

Oxcnapl W TUIPOOKCHABI MapraHila, HX KHUCIOTHO-OCHOBHBIE M OKHCIMTEIBHO-
BOCCTAaHOBUTENIbHBIE CBOMCTBA. [IMOKCH MapraHiila MaHTaHaThl U nepMaHranarel. KapOoHussl u
conu Mapranua (II). I[lpumenenne.

XKeneszo, k0b6anbT, HUKENb. DIEKTPOHHBIE KOH(UTYPALIUH.

IIpuponnbie pecypcsl u mnoayueHue. OuncTtka. BzanMmopelicTBue ¢ NpOCTHIMU
BellecTBaMM, BOAOW U Kucioramu. YyryH, cranp, sxenezo. dDepportutan, ¢deppoxpoMm u
deppomapranen. [Ipumenenue. Kopposus craneil u ux 3ammra oT KOppO3uu.
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Kene3o, ko0anmpT, HUKETb. OIEKTPOHHBIE KOH(MUTYpAllMM W CTENEHU OKUCIICHHUS.
Kommekcubie coenunenus. KapOGonumnbl.  OKHUCIMTENHbHO-BOCCTAHOBHUTEIbHBIE — CBOMCTBa
coenuHeHUH 1 u3Menenue ycrounoctu coeaunenuut (I1 u I1I) B cemeiicTBe xkenesa.

Oxcupl, THAPOKCUBI, TAJIOTEHUBI U COJIU XKee3a, koOanbTa u HUKeNs. J[BoitHbie counu,
kBacupl ['uaponus coneil. XUMUYECKUE CBA3U B COCITUHECHUSX.

OOmas XxapakTepHUCTUKa IUIATUHOBBIX MeTauioB. [Ipupoanbie pecypchl U IMOJIydeHUE.
DNEeKTpOHHBIE KOH(MUTYpaluy, W3MEHEHHE YCTOMYMBOCTH CTEIICHEH OKHCICHUS JJIEMEHTOB.
B3auMozeiicTBre ¢ IpOCTHIMU BELIECTBAMHU, BOJOM U KucioTaMu. KoMIieKCHbIe COeAMHEHUS.

Huuk, xagmuii, pryrs. IlpupoaHble pecypcbl U IOJIyd4€HHUE. JIEKTPOHHbBIE
KoH(purypanuu u crenenu okucienus. Coequnenus prytu (I u 11). BzaumoaeiictBue ¢ nmpocTeiMu
BEILIECTBAMM, BOJIOW, KUCIIOTAaMU U 1ienoyamu. [Ipumenenue.

Tlanorenuapl, OKCHUIbI, THAPOOKCUIBI, COJIM U KOMIUIEKCHBIE COeIMHEHUS MeTaiuioB 1 1B
—rpynibl. X KHCIOTHO-OCHOBHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTEJIBHBIE CBOMCTBA U THUJIPOJIU3.
[Ipumenenue.

Menp cepebpo 3o0moto. [IpupoaHbie pecypchl U MONy4YeHHE. DJIEeKTpopaduHUpOBAHHE
Meau. DJIEKTPOHHbIE KOH(QUIypalluu U XapaKTEpHbIE CTENEeHH OKHUCIeHus. B3aumoneiicTBue c
MIPOCTHIMU BEIIIECTBAMHM, BOJION KHUCIOTaMH, IIAPCKOW BOJKOW M C OKUCIUTEIISIMH B TIPUCYTCTBUH
KOMIUIEKCOOOPa3YIOIINX JTUTaHIOB.

["asiorenuapl, OKCHIBI, THAPOKCH/IBI, COTM U KOMIUIEKCHBIE COCIMHEHUS JIeMeHTOB 1B —
rpymmbl. VX KHUCIOTHO-OCHOBHBIE, OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA M TUAPOIHU3.
[Ipumenenue. 1.52. Bonopon u ero nonoxxkenue B [lepuogmueckoit Tadmune. CTpoeHHE MOJIEKYI
(BC u MO). Ilpuponnsie pecypcbl M METOAbI MOJYYEHHs M3 BOJBI, MPHUPOJHOTO Tasza, U3
MPOMBIIUICHHBIX OTXOA0B W 1ap. llpumenenuwe. Bomopon kak albTepHATUBHOE TOILIUBO,
BOJIOPO/IHAS] SHEPTETUKA.

DNEKTPOHHOE CTpOCHHE, (PU3NYCCKHE W XUMHUYecKHe cBoiictBa snemeHToB VIIA
rpynnsl. [Ipumenenue. Xumuueckoe cTpoeHrne KOMIUIEKCoB propuioB kceHoHa XeF4, XeOF,.
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