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1. Heuab, 32124 U IVIAHUPYEMBbIe Pe3yJIbTATHI 00yUeHHUS 10 TUCIUILINHE

[lenpr0 AUCHUIUIMHBI «XHUMHWYECKHME OCHOBBI TEXHOJOTMH MaTE€pHUaIOB)
ABIsIeTCSl GOPMHUPOBAHUE Y 00YJAIONTUXCSl 3HAHUN O CTPOCHUH M CBOMCTBAX XUMUYE-
CKHUX BeIecTB (POPMUPOBAHHE y 00YUAIOIIMXCS 3HAHUH O:

- CTPOEHUH U CBOMCTBAX XMMHWYECKUX BEIIECTB M 3aKOHOMEPHOCTSX MPOTEKa-
HUS XMMUYECKUX MpoIeccoB. M3yueHne XuMUYecKux cUCTeM U (yHIaMEHTAIbHBIX
3aKOHOB XMMHH C TIO3UILIMN COBPEMEHHOW Hayku (hOPMUPOBAHHUE HABBIKOB DKCIIEPH-
MEHTAJIbHBIX HWCCIICAOBAHUIN JJIsl U3YyUYEHUS CBOMCTB BEIIECTB M UX PEAKIIMOHHOU
CIIOCOOHOCTH

- (hyHIIaMEHTaIBbHBIX OCHOBAX MaTEpUATIOBEICHHS, (PUBUKO-XUMHUYECKUX CBOM-
CTBaX MaTepuajoB, 00ECICUUBAIOIINX BO3MOXKHOCTH HCIIOJIB30BAHUS ITOJTYUYECHHBIX
3HAHWI B MHHOBAIIMOHHOW JEATEILHOCTH. U 3aKOHOMEPHOCTSAX MPOTEKaHUS XUMUYE-
CKHX TpoIieccoB. M3ydeHne XMMUYECKUX CUCTEM U (YHIAMEHTAIBHBIX 3aKOHOB XH-
MHUH C TIO3HMIUH COBPEMEHHOM HayKu (hOPMHUPOBAHHUE HABBIKOB IKCIICPUMEHTABHBIX
WCCIICIOBAHUM JIJIsI U3YyYCHHS CBOMCTB BEIECTB M MIX PEAKIIMOHHON CITIOCOOHOCTH

- (GbyHIaAMEHTAIBHBIX OCHOBaX MaTEPHATIOBEACHUS, (PHU3NKO-XUMUIECKUX CBOK-
CTBaX MaTepuaoB, 00ECMEUMBAOIINX BO3MOXKHOCTH HCIOJIb30BAHUS TMOTYUYECHHBIX
3HAHUHM B MHHOBAIIMOHHOM JI€ITEIbHOCTH.

3amauaMy JUCLUIUINHEI SIBJISIOTCS:

- I3yYCHHE 3aKOHOMEPHOCTEH MPOTEKAHNSI XUMHYECKUX MPOIIECCOB;

- U3yYCHHUE CBOWCTB XUMUYECKHX CUCTEM;

- M3yYCHHE B3aUMOCBS3H MEXKIy IPHPOAOH BEIIECTBA M €ro0 PEaKIIMOHHOMN
CIIOCOOHOCTBIO.

— TIOJTyYEeHHE HEOOXOAMMBIX 3HAHHH 110 BOIIPOCAM MaTepPHAIOBEICHHUS,

— TIOJIydeHHE HEeOOXOIMMBIX 3HAHHMH MO METOoJaM pa3paOOTKH U TEXHOJIOTHUHU
COBPEMCHHBIX AJICKTPOTEXHUICCKUX MAaTEPHUAJIOB;

— MOJYyYCHUE HEOOXOIUMBIX 3HAHHM IO METOJIaM pacueTa OCHOBHBIX IapaMeT-
POB IICKTPOTEXHUICCKUX MATEPHAIIOB

KoMmneTrenmum 1 mHAUKATOPEL, GOopMHUpYEMBIC Y 00YUJarOIMMXCS:

Kon 1 HanMeHoBaHME KOMITETEHITUU Kon u HanmeHoBaHMe WHAMKATOpa
ITIK-1 Crioco6en ucmnosib30BaTh Ha [TIK-1.1 IIpumeHseT 3HaHUs O CTPYKTYpE,
IIPAKTUKE 3HAHUSA O CTPYKTYPE, (U3UKO-XMMUYECKIX CBOUCTBAX, TEXHOIOTUAX

CBOMCTBaX, HA3HAYEHUHU U TEXHOJIOTUSAX | MAaTE€PHAJIOB U HAHOCTPYKTYP MPHU UCCIICTOBAHUU
MOJIyYCHUS MaTepHAJIOB, HAHOCTPYKTYpP | UX IAPAMETPOB U MOJIU(DHUKAIINH

ITK-1.3 OcymecTBisieT BHIOOP U IPUMEHSET
COOTBETCTBYIOIIUE METOJIbI MOJIETUPOBAHUS
CTPYKTYpbI U CBOMCTB MaTepHaIoB, XUMUYECKHUX,
(1)I/IBI/II-I€CKI/IX, MEXaHHUYCCKUX U TCXHOJIOTHUYCCKUX
MPOLIECCOB UX MOJTYUYEHUS] U MOAU(PUKAIIUI

2. MecTo nucuMiuinebl B ctpykrype OIl



[IpenmiecTByromue AUCIUIUIMHBL XUMUs, MaTepragoBeeHne, Gusuka, nadop-

MAaIlMOHHBIC TEXHOJIOTHH, Y4eOHas MPAKTHKA (O3HAKOMUTEIbHAS).

[Tocnenyroume qucuuiuiuabl (Moaynun), npaktuku, HUP, np. HaHoMartepuanbl
Y HAHOTEXHOJIOTUH, TEXHOJIIOTUYECKAS TOATOTOBKA MPOU3BOACTBA MATEPUAIIOB DJICK-

TPOHUKH, TPONU3IBOACTBCHHAA IMPAKTHUKA jH[}@ﬂgI/IHHOMHaﬂ ).

3. CTpyKTypa U coaepkaHue JUCHUILIHHBI
3.1. CTpyKTypa I¥CHUILIHHBI
Jlns1 ounoM popMbl 0OyUEHHS

Bun yuebHoit paboThl Bcero | Bcero | Cemectp
3E 4acoB 6
OBIIAA TPYJOEMKOCTbD JUCHUITJIMHbBI 6 216 216
KOHTAKTHAS PABOTA - 117 117
AYJIUTOPHASA PABOTA 1,88 68 68
Jlexun 0,5 18 18
[IpakTuueckue (ceMUHAPCKHUE) 3aHATUS 0,94 34 34
JlaboparopHbie pabOTHI 16 16
CAMOCTOATEJIBHAA PABOTA OBYYAIOUIET'OCA 0,44 112 112
[IpopaboTka yueOHOTrO MaTepuaia 0,9 40 40
KypcoBoit mpoekT - - 72
Kypcosas pabota - - -
[ToaroroBka Kk MpoMeKyTOYHON aTTeCTALUN 1 36 36
[IpomexxyTouHast arTecTalys: €]

3.2. Coaep:xxaHue NUCHUILUIMHBI, CTPYKTYPMPOBAaHHOE IO pa3jejaM H

BHaM 3aHATHH

Paznensl Pacnpenenenue Tpynoem- ®opmbl 1 | HIIEKCHI THIUKATOPOB
JIACLIMILTUHBI 8 KOCTH BHJT (hopMUpYEMBIX KOMIIe-
§ 110 BUJaM y4eOHOM paboThl | KOHTPOJIS TCHITUH
SRl EE|
Pazmen 1 54 9 8 17 20 TK1 IMK-1.1.3, T1IK-1.1.3,
IMK-1.3.V, IIK-1.3.¥Y
Paznen 2 54 9 8 17 20 TK2 IMK-1.1.3, T1IK-1.1.3,
IMK-1.3.V, IIK-1.3.¥Y
Kypcosas pabora 72 72 OMKkp [K-1.1.3, [IK-1.1.3,
IIK-1.3.V,IIK-1.3.V
I1K-1.1.B, IIK-1.3.B
DK3aMeH 36 36 oM I1K-1.1.3, IIK-1.1.3,
IIK-1.3.V, IIK-1.3.Y
I1K-1.1.B, I1K-1.3.B
HUTOI'O 216

3.3. O0mas xuMus
Pazmen 1. O0Omas xumus




Tema 1.1. BBenenue

[IpeameT uzydeHust XuMund. MeTo1bl XUMHUYECKUX HCCIIEJOBAHUI: ONBITHI, HA-
OJII0ICHUS], TUTIOTE3bl, TEOPUU, IKCIIEPUMEHTHI. [IOHATHS U IpecTaBIeHUS XUMUHU.
[IpuHUMIIBI ¥ 3aKOHBL. DTanbl pa3BUTHS XUMUH. EAMHUIBI H3MEPEHUS TPUMEHSIEMBIX
B XMMUU BeIMYHH. CBs3b XUMHUECKOTO CTPOCHHS MU CBOWMCTB MaTepUasoB.

Tema 1.2. Ctpoenue Bemectna. [lepuonnuecknii 3akon [[.11. MenneneeBa

CoBpeMeHHas (popMyJIMPOBKA MEPUOAUYECKOTO 3aKOHA.

Crpykrypa [1ICO: nepuopl, rpyniibl, HOATPYNIbL, BEPTUKAJIbHAS U TOPU-

30HTabHAs epruoandHoOCTh. I[1IC 1 €€ ¢BsA3b co cTpoenreM aToma. IlocimenoBarelin-
HOCTb 3aII0JIHEHHUSI DJIEKTPOHHBIX YPOBHEN U MIOIypOBHEN aTOMOB: OCOOEHHOCTH
ANIEKTPOHHOI'O CTPOEHHUSI ATOMOB B TUIaBHBIX M MOOOYHBIX MOArpynnax; s, p, d —e-
MEHTBHI.

KauecTBeHHas olleHKa peaKIMOHHOW CITIOCOOHOCTH BEIIECTB: U3BMEHEHHUE KHUC-
JIOTHO-OCHOBHBIX CBOMCTB OKCHIOB U THAPOKCHJIOB; U3MEHEHUE AIIEKTPOOTPULIATEIb-
HOCTH, METAJUTHYECKUX U HEMETAJUTMUECKUX, OKUCITUTEIHLHO-BOCCTAHOBUTEIBHBIX
CBOMCTB 2JIEMEHTOB M UX COCIMHEHHUI B 3aBUCHMOCTH OT IIOJIOKEHHUS 3JIEMEHTA B
I1CO.

Tema 1.3. Xumuueckasi CBSI3b M CTPOCHHE BEIIECTRA.

XHUMHYECKasi CBSI3b U CTPOEHUE MOJEKYJ. DJIEKTPOOTpULATENbHOCTh. O0mue
CBelIeHUs] 0 XuMudeckou cBsizu. KoBasienTHast cBsA3b. CriocoObl 00pa3oBaHUsI KOBa-
JIEHTHOM CBSI3U. XapaKTEPUCTUKA G-CBSI3H U TM-CBA3U. XapaKTEPHbIE OCOOEHHOCTH KO-
BaJICHTHOM cBsi3u. HampaBlieHHOCTh, HACHIIIAEMOCTb, LIEJI0YUCIEHHOCTh. BaneHTHbIe
yrabl. 'eomerpudeckas cTpykrypa Mosekyibl. Kpatuele cBsizu. BaneHTHOCTH 3ne-
MEHTa U CTeneHb okucieHus. CTpyKTypa KoBaJleHTHbIX Mojekyn Tuna AB. Tlomsp-
HOCTbh KOBQJICHTHOM CBsI3U. DHeprus cBsizu. OcHOBHasA (u3Myeckas ujaes MeToja Ba-
JICHTHBIX cBs3el. [ mOpuan3zanus aroMmHbix opourtanet. Monnas cBa3p. OTinune HoH-
HOU M KOBajeHTHOM cBsi3zed. Kiaccudukanus HOHOB: MpOCThie, cioxHbie. [IpuTsike-
HUE Pa3HO3aPSHKEHHBIX HOHOB. CTPYKTypa MOHHOTO COEAMHEHHS. MeToll MOJIeKy-
aspabix opoutaneit (MOJIKAO). ®@yHkuus MONEKYyJISIpHbIX opOuTaneil. Bepost-
HOCTb 3JIEKTPOHHOTO pacnpeenenus. [lonnas sHeprernueckas nuarpamma. Arperar-
HOE COCTOSIHUE BelecTBA. TBepaoe cocTosiHue BemecTBa. Kpucramimaeckoe cocro-
sHue BemecTBa. Kimaccuduxanus kpucrammudeckux Gopm. [Ipupoansie KpucTamibl.
3aKOH MOCTOSIHCTBA TPaHHBIX yIJIOB. BHyTpeHHee cTpoeHne KPUCTAIOB. AMOpQHOE
coctosiHuEe BemiecTBa. OcOOEHHOCTh aMOP(HOIO COCTOSIHUSI MO CPAaBHEHUIO C KpH-
CTAUNIMYECKUM cocTossHUEM. JKuakocTu. CpaBHUTENbHASI XapaKTEPUCTHKA 10 OTHO-
IIEHUIO K TBEPJIbIM TeJaM M ra3zaM. ['azoo0pa3zHoe cocrosinue. [loHsTre acconuaTos.
[1n1a3MeHHOEe COCTOSIHME BEIlEeCTBA.

Tema 1.4. DHepreTka XUMHUYECKUX MTPOLIECCOB.

OcHOBHBIE MOHATHUA: cUcTeMa, (a3a, TEpMOJIUHAMHYECKHUE MmapaMeTpbl. DyHK-
MU COCTOSIHUS CHUCTEMBI - BHYTPEHHSSI DHEPTHs, DHTAJIBIHS, SHTPOIHUS, SHEPTUS
I'n66ca. Camonpou3BoIbHBIE U HECAMOIIPOU3BOJIbHBIE Tpoliecchl. KomnuecTBeHHOE
COOTHOIIICHHE MEXy BHYTPEHHEHW dHEPrueii, TeIIoTol U paboTol. 1-bIif 3aK0OH Tep-
MOJIMHAMUKH, MPUMEHEHUE K M30TEPMHUYECKOMY, HU30XOPHOMY U M300apHOMY MpO-
LECCaM.



OHTaNbIUA CUCTEMBI U €€ M3MEHEHUs. TerioBoil 3pHeKT XUMUYECKUX Peak-
uuid. TepMoxuMHuUecKre pacueTsl - 3akoH ['ecca. DK30TepMUUECKUE U SHIOTEPMUYE-
CKHE€ peaKIuu. JHTaIbIUsA (Pa30BbIX U MOTUMOP(HBIX MPEBPAIICHUA. DHTPOIIUS U €€
VW3MEHEHUE NPU XMMHUYECKUX peakuusx. Kpurepun HarmpaBieHus MPOLECCOB B U30-
JMPOBAHHBIX CHCTEMaxX - W3MEHEHHME HJHTPONMUHU. TpeTui 3aKOH TEPMOIAUHAMMKHU.
BTtopoii 3aKkoH TEpMOJMHAMUKHU ISl W30JUMPOBAHHBIX cucTeM. ODHeprus ['nb0ca u
HaIIPaBJICHHOCTh XMMHUYECKUX PEAaKUUU. Y CIOBUE CAMONPOU3BOJIBHOIO IMPOTEKAHMS
peaKkuuu.

Xumuueckoe paBHoBecue. Koncranta xumuueckoro pasHosecus. [Ipunnun Jle
[TaTense.

Tema 1.5. Kunernka XuMH4Y€CKUX MPOLIECCOB.

CKOpOCTh XMMUYECKUX PEaKIMii: oOLIue MOHATUA U OCOOEHHOCTH JUIsl TOMO-
TEHHBIX M T€TEPOrE€HHBIX peaklHil. 3aBUCUMOCTh CKOPOCTH PEAKLMHU OT KOHLIEHTpa-
uuu. [loHdaTue o mopsake XMMUYECKOW peakuuu. Peaknuu, mpoTeKarolune B OJHY
CTAIMIO: 3aKOH JEUCTBYIOIMUX Macc. [lepuosa mosrynpeBpamieHust 1Jisi peakiui mnep-
BOTO M BTOpOro mopsinaka. KuHeTnka oOpaTUMBIX XUMHUYECKHX PEAKIIUNA M XUMUYe-
CKO€ PaBHOBECHE.

Brnusinue temmneparypbl Ha CKOpPOCTh peakuuu: npasuiio Baut-T'opda. Duep-
I'Usl aKTUBALlMM, ypaBHeHHEe AppeHuyca. Karanus. ['oMoreHHbslii 1 (pepMEHTATUBHBIN
KaTajiu3; aBTOKATalu3. AJCOpOIMS U TeTepOreHHbI KaTaiau3. MexaHus3m JeHCTBUS
Katanu3atopoB. CnenuduIHOCTh KaTaaIu3aTOPOB.

Tema 1.6. OxnucIUTENBHO-BOCCTAHOBUTEIBHBIE TPOLIECCHI

OB peakuuu: onpenenenue, noustue creneHu okucienus (CO), OKUCITUTEND,
BOCCTAHOBUTENb. BrICcIIas U HU3MIas, MPOMEKYTOUYHAs! CTENIEHN OKUCIICHUS: OIpese-
aeHue no nosioxeHuto dneMenTa B 1IC. M3menenne OB CBOWMCTB 3JI€MEHTOB MO HX
nonoxkenuto B [1C. Knaccudukanua OB peakiuii. Biusaue cpenpl Ha mpoTeKaHHe
OB peakunii. OnpeneneHue HanpaBJICHUs] CaMOIIPOU3BOJIBHOIO ITPOTEKAHUS U BO3-
MOHBIX TPoAYKTOB OB peakuuu.

Onexktpoxumusi. Bo3HHKHOBEHNE OTEHIIMANIA HA TpaHulle 1ByX ¢a3. CtpoeHue
JBOWMHOI'O 3JIEKTPUYECKOIO CJIOS HA IOBEPXHOCTH pa3zeia METAI-PacTBOP B 3aBUCH-
MOCTH OT TIPUPOJIBI METaNIa M cocTaBa 3JiekTposnta. OOpaTuMbie U HEoOpaTUMBIC
31eKTpoAbl. OKHUCINUTEIBHO-BOCCTAHOBUTEIBHBIE, HOHOCEJIEKTUBHBIC DJIEKTPOBI.

CranpapTHbI€ 3JIEKTPOIHBIE TOTEHIHAIBL. BomopoaHbli anekTpoa. Psan Hanps-
eHul. ["anpBaHMYEeCKU 7€MEHT U ero 3ekTpoaBmwkymas cuna (3C). Beruucne-
Hue DJIC npu CTaHAAPTHBIX U HECTAHAAPTHBIX KOHILIEHTPALUAX PACTBOPOB 3JIEKTPO-
JUTOB, ypaBHeHHEe HepHcTa. OIEKTPONPOBOJHOCTH PAaCTBOPOB 3JIEKTPOJHUTOB.
VY enpHast 1 S5KBUBAJIEHTHAsI 3JIEKTPONPOBOJIHOCTh, UX U3MEHEHUE B 3aBUCUMOCTH OT
KOHIIEHTpAIMU CJIa0bIX U CHUJIBHBIX 3JEKTPOJUTOB. 3akoH paszbapiienus OcTBaibaa
JUTSI CITA0BIX AJIEKTPOIUTOB.

Onextposn3. [Ipomeccel, NpOTEKAarOIIME HAa HEPACTBOPHUMBIX 3JEKTPOJIAX B
BOJHBIX pacTBopax coiyieid. Cxemsbl anekTponusa. 3akoH Papazes. [lonstue o0 srek-
TPOXUMHUYECKUX METOAAX aHAJIN3a PACTBOPOB AJIEKTPOJIUTOB.

Paznen 2. Xumuyeckue CBOMCTBA HEOPTaHUYECKUX U OPraHUYECKUX MaTepua-
JIOB.



Tema 2.1. Knaccudukanus u HOMEHKIATypa HEOPraHUYECKHX COEAMHEHUN
OCHOBHBIE KJIACChl HEOPTAHMYECKUX COCIMHEHUMN: OKCHUJIbI (OCHOBHBIE, KHCIIOTHBIE,
amdoTepHbIe), OCHOBaHUA, aM(OTEPHBIC THIPOKCUIBI, KHUCIOTHI, COJMU (CpeaHHE,
KHCJIble, OCHOBHBIE, JBOMHBIE, KOMIUIEKCHbIE). OCHOBHbIE CBOMCTBA. CBA3b MEXKIY
Kj1accaMu coefnHeHnil. CoBpeMeHHasi HOMEHKJIaTypa COeIMHEHUN.

Tema 2.2. OCHOBHBIE TOJOKEHUS OPraHUYECKON XMMHHM. XUMHUYECKHE CBOM-
CTBa OCHOBHBIX KJIACCOB OPTraHUYECKUX COCIUHCHUM.

Teopus cTtpoeHus: oprannueckux coeaquHeHud A.M. bytiepoBa. Ousnueckue
CBOMCTBA - KaK (DYHKIUS JJIMHBI YTIEPOIHON IIENU MOI0OHBIX OPraHUYECKUX COEeIH-
HeHnuit (OC). CtpoeHue yriiepoHoH 1eru.

XvMHUYECKHe CBOMCTBA M (DYHKIMOHAJIbHBIE TPYMIbl OPraHUYECKUX COEIUHE-
Huit. Knaccudpukanus OC no tuny (yHKIMOHAIBHBIX TPYMI: THPOKCO-, KapOOHO-,
KapOOKCO-,HUTPO-, aMUHO- U COZCPIKAITNE X KJIACCHI OPraHUYECKUX COSTUHEHUH.

QOYHKIMOHAIbHBIE TPYNIBI 1 XUMUYECKHE aKTUBHBIE y4acTKU MoJeKyibl OC:
B3aMMOJICHCTBHE HYKJICO(UIBHBIX PEAreHTOB (JOHOPOB JIEKTPOHOB) C YYACTKOM MO-
JIEKYJIBl C HEIOCTATKOM DJIEKTPOHOB (0+), ANMEKTPO(DHUIBHBIX peareHTOB (aKIEmTop
JIEKTPOHOB) C YYaCTKOM MOJIEKYJbI ¢ M30BITKOM 3JIEKTpPOHOB (0-). Homenkmatypa
OPTraHUYECKUX COCTUHECHUMN.

[Ipenenvubie yrieBoaopoasl (ayikanbl). O0mas ¢opmysia, HOMEHKIATypa, UC-
TOYHUKH aJIKaHOB, U3MEHEHUE (PU3UUYECKUX CBOMCTB, PEAKIIUU 3aMEIICHUS C XJIOPOM
u 6pomom. I'anorenonpousBognoe ankana - JJJIT (xumuyeckoe HazBanue u Gopmy-
7a).

HenpenenbHple yrineBoaopojibl (ankeHbl, ankunbl). OOmas gopmysa,HOMEH-
KJIaTypa, peakuu NpucoeuHeHus (TalloreHoB, TaIOT€HOBO0POIOB, BOIbI),0KUCIIE-
HUA U OJMMEpPU3ALUNA. DTUIECH: PEAKLUs TOJIUMEPU3ALINH.

Apomatrueckue yrieBoAopoibl (apeHbl). beH3o1 u ero nmpou3BoOAHbIC: XUMHU-
yeckuedopMyIibl O€H30J1a, TOJIyoJIa, HUTPOOEH30171a.

CoenuHeHusi ¢ TUAPOKCWIBHON (YHKIIMOHAIBHOW Tpymnmoil. OgHOATOMHBIE
cnupThl: oOmas dopmyrna, (yHKIHMOHANbHAS TpyNmna, HU3MEHEHHWE (U3HUECKUX
CBOMCTB, HOMEHKJIATypa. XUMUYECKHE CBONCTBA (pEaKINK JETHAPOTAINH, dTepudu-
Kanuu, rajoreHusanuu, Gpepmentanun). [lepBuunbie, BTOpUYHBIC, TPETUIHBIE CIUP-
ThI: Pa3UYUsl B PEAKIUAX YACTUYHOTO OKUCIICHUSI C MOJKUCICHHBIM PaCTBOPOM JIU-
Xxpomarta Kajaus (TECT peaklUUH Ha TMEepPBUYHBIC, BTOPUUYHBIC CHUPTHI), PA3IUUUSI B
YCJIOBUSIX TTPOBEACHUS PEaKIUi JeruAPOTALIUH.

MHOroaTOMHBIE€ CITUPTHI: STUIICHTIUKOJb, TIIUIEPUH — XUMHYECKUE (HOPMYJIHI,
npuMeHeHue. TecT peakuus Ha TIULepuH ¢ ruapokcuioMm meau (II).

Coenunenust ¢ KapOOHUIBLHON (QYHKIMOHATBHOM IPYIION. AJbIETUABI U KETO-
HBI: 001re popMyIbl, PyHKIIMOHAIbHAS TPYIITIA.

Coenunenust ¢ KapOOKCUIBbHOM (hyHKIIMOHATIBHOU Tpynmnoil. Kap6oHoBbie Kuc-
JOTBI ¥ WX TIPOU3BOJIHBIC: Kiaccu(UKaIvs, W30MEpUs U HOMEHKIATypa. JeK-
TPOHHOE CTpOEHNE KapOOKCUIBHOU rpyribl. KHCIOTHOCTS M OCHOBHOCTS. [Ipenemns-
HBIC W HETPEJETbHBIC KUCIOTh. DyHKIIMOHATBHBIE MPONU3BOIHBIE KAPOOHOBBIX KHC-
JIOT: aHTUIPUAbI, TaJOTC€HAHTUAPUJIBI, AMUJIBI, CJI0XKHBIE 3QUpbl. MexaHU3Mbl peak-
Ui dTepuuKanyy, THAPOIN3a U OMBUICHHS.

Tema 2.3. Komtonnnast xumust



Oco0eHHOCTH KOJUIOMJIHOTO COCTOSIHUS - BBICOKAs IUCIEPCHOCTh, I€TEPOreH-
HOCTh U HEOOXOIUMOCTh cTabmin3aropa. OCHOBHBIE MOHSATHUS AUCIIEPCHBIX CHUCTEM:
nucnepcHas ¢aza, AMCIEPCHOHHAs Cpela, CTENEHb AMCIEPCHOCTU U YJeNbHas Io-
BEPXHOCTb.

Knaccudukanus reTeporeHHbIX AMCIEPCHBIX CHCTEM IO pa3Mepy YacTHII,
arperaTHOMY COCTOSIHUIO (pa3bl U CpeJibl, B3AUMOJACHUCTBUIO MEXIYy (pa3oi U KUAKON
JTUCIIEPCUOHHON CPENIOH, M0 B3aWUMOJEHUCTBUIO MEXIY 4aCTULAMM cucTeMbl. Cucre-
MBI C 5KMJIKOW U ra3000pa3HON TUCIIEPCUOHHON CPEIOii: 30111, CYyCIIEH3UH, SMYJIbCHUH,
TICHBI, TACTHI.

Mertoapl noay4eHUs1 KOJUIOMIHBIX CUCTEM: IHUCIEPTUPOBAHUE, MENTU3ALUS U
KoHJieHcaus. CTpoeHue MULEIUIbl. 3aBUCUMOCTh COCTaBa MUIIEIUIBI OT YCJIOBHM IO-
Jy4€HHs KOJUIOUIHOTO pacTBOpa.

Tema 2.4. Bsicokomorekyisipabie coequaenus (BMC).

[Tomumeps! u onmromepsl. KoMiuieMeHTapHOCTh. XUMUUYECKHAE BOJIOKHA.
[Lmactmaccsl.

Tema 2.5. DUBUKO-XUMUYECKUE METOJIbI aHAIN3a MATEPHUAIOB.

OO01mme MPUHIATIBI aHATN3a; aHATTMTHYECKUE 33/1a9H, KJIacCU(PUKaIs METOI0B
aHajM3a 10 BUJY JHEPTUU BO3MYIIEHHs XMMUYECKUX YACTHUL] BEIIECTBA, 10 TAANa30-
HY OIpEAENIIEMbIX COJIepKaHUil, 0 pa3MepaM MpoObl, O BUAY aHAJTUTUUECKOTO CHUT-
HaJja.

KauecTBeHHBIN, KOTWYECTBEHHBIN, CTPYKTYPHBIM, CUCTEMHBIM aHAIN3bl. XU-
muyeckas unentudukanus. Kauecrsenusiii ananu3. OCHOBHBIE XapaKTEPUCTUKH aHa-
JUTUYECKOM peaKIMu: YyBCTBUTEIBHOCTh (OTKPHIBAEMbBI MHHUMYM, IpeicibHas
KOHIIEHTpaIus, NpeesibHOe pa3daBieHue), cCielupUIHOCTb, OTHOCUTEIBHBIN XapaK-
Tep.

[IpuemMbl KaueCTBEHHOT'O aHAIM3a, MOBBIIIAIONINE U30UPATEIHLHOCTh PEAKIIUU.
KonuyecTBeHHbIN aHanmM3: BECOBOM - TPaBUMETPUS, OOBEMHBIM - TUTPUMETPHS.
OCHOBHbBIE TOHSTUS U OMNPENEICHUS] B TUTPUMETPHUH: CTAHJIAPTHBIA pacTBOp (THUT-
pPaHT),lIEPBUYHBIA M BTOPUYHBII CTaHJIAPTHBIE PACTBOPHI, CTaHJApPTU3ALUA, THUTP,
TUTPOBAHHUE, TOYKA SKBUBAJIEHTHOCTH. 3aKOH 3KBUBAJICHTOB.

MeTtoapl TUTPUMETPUYECKOTO AaHAJINA3a: KHUCIOTHO-OCHOBHOM, OCAXKICHMS,
OKHCJIEHUSI-BOCCTAHOBJIEHHSI, KOMILIEKCOOOpa30BaHUsl.

Knaccudukanusa TUTpUMETPUYECKHX METOJIOB: MpsIMOE, OOpaTHOE, 3aMeCTH-
TenbHOe. OcoOeHHOCTH TpuMeHeHus. Pacuer pe3ysbTaTtoB TUTPUMETPUYECKOTO aHa-
au3a.

CrnexTpanbHble MeToAbl aHaiu3a. CylnIHOCTh MOJIEKYJSPHO-a0COpOIMOHHOTO
MeTo/a aHanu3a: 3akoH byrepa-Jlambepra-bepa; cnekrpomerpusi, POTOKOIOPOMET-
pusi, KOJIOPUMETPHUS — CPABHUTEIbHAS XapaKTEPUCTHUKA METOJ0B. CyIIHOCTh aTOMHO-
a0COpOIIMOHHOT0 METO/1a aHAIH3A.

DIEKTPOXUMHUUYECKHE METO bl aHanu3a. [lorennomeTpus

3.4. TeMaTH4YeCKHUIl IVIAH NPAKTUYECKHUX 3aAHATHI

1. Moub, 3kBUBaneHT. MoOJsIpHBIE MAacChl SKBUBAJEHTOB BEUIECTB. 3aKOH 3K-
BHUBAJICHTOB.

2. Crpoenue atoma



[Tepnonnueckuii 3akoH /. 1. MenaeneeBa u CTpoeHuE atoma.
XUMHUYECKAs CBS3b.

XUMHUYECKas] KHHETHKA.

DHepreTvka XMMUYECKUX MPOIECCOB U XUMUYECKOE CPOJICTBO.
OKUCIUTENBHO - BOCCTAHOBUTEIBHBIC PEAKIIUU.
DIIEKTPOAHBIE TOTeHIMAIBI. KOoppo3ust MeTamios.

9. CnocoObl BbIpaX)eHHUs KOHIIEHTPAIIUK BEIIECTB B paCTBOPAX.
10. Oprannueckast XuMus.

11. IToBepxHOCTHAsI SHEPTHUS.

12. OCHOBBI TEPMOJIMHAMUKHN TOBEPXHOCTHOTO CJIOA.

13. Membpana. XapakTepuCTUKA MEMOPaH.

14. CnextpalibHbIE METO/Ibl AHAJIN3A.

XN B W

3.5. TemaTu4ecKuii MJ1aH JJ1a0OPATOPHBIX padoT

1. UccnenoBanue ancopbumu [TAB u3 BOAHBIX pacTBOPOB Ha MOBEPXHOCTHU
AKTUBUPOBAHHOTO YTJISl METOJOM U3MEPEHUS TIOBEPXHOCTHOTO HATSKCHUSI.

2. OnpeneneHue BAUSHHUS MOPUPOJLI TMOJUMEpPAa HA €ro IMOBEPXHOCTHBIE
CBOWCTBA.

3. OnpeaeneHue TEIIOThl PACTBOPECHUS HEU3BECTHOM COJIH.

4. Ouenka MTOJIUAUCIIEPCHOCTH MaKpOMOJIEKYJT rojamuMmepa
BUCKO3UMETPUYECKUM METOJOM.

3.6. KypcoBoii npoekT /KypcoBasi padora

Pa3paboTaTh TEXHOJOTMYECKHI MpPOLIECC TEPMHUUYECKOW O0OpabOTKH AETalu 10
UHAUBUIYAJIbHOMY 33JaHUIO.

(Hanpumep: TexHonoruueckuil mpoiecc TepMUYECKO 00pabOTKU BITyCKHOTO
KJIallaHa ra30paclpeeIuTeIbHOIO MEXaHU3MA).

4. OueHuBaHue pPe3yJbTaTOB 00yUeHUsI

OrneHnBanne pe3yJabTaTOB OOYYEHHS MO MHUCIMIUIMHE OCYIIECTBISACTCS B
paMKax TEKYyLIEro KOHTPOJSA M MPOMEKYTOUHOM aTTecTalyu, MNPOBOJUMBIX IO
oaibHO-perTuHroBoit cucreme (bPC).

I1Ixana OlEHKH Pe3yabTaTOB 00YUYECHHUS MO JUCITUILIMHE:

YpoBeHb chOpMUPOBAHHOCTH
MHIHUKATOpa KOMIICTCHIIMH

o o Hioxe o
Bricoknii Cpenuuit Huzkni
3amiaHu- CpeaHEero
Koz Koz poBaHHEIC o1 85 110 100/ o1 70 10 84 | 0T 55 10 69 | 0T 0 10 54
KOMITe- | WHIUKAaTopa pe3yIbTaThI T
K HUBaHUS
TEHIUN | KOMIIETEHIIUU 00y4eHus 1o ana OLcHHBA
HEYIOB-
ITUCHUIIIINHE YIOBIET- YA
OTIJIMYHO XOPOIIO JIETBOPU-
BOPHUTEIILHO
TEILHO
3a4TEHO HE 3a4TE€HO

3HATh.

ITK-1 ITK-1.1
OCHOBHBIC THIIBI | YPOBEHB | YPOBEHb | MUHH- | YPOBEHB




COBPEMEHHBIX 3HAHUW B | 3HAHUU B | MAJIbHO 3HAHUU
HEOpraHU4YeCcKH | oObeme, obbeme, JOTMYCTHU- | HIKE MH-
X " COOTBET- | COOTBET- | MBI ypO- | HUMAJb-
OpraHNYeCcKHUX CTBYIO- CTBYIO- BEHb 3Ha- | HBIX Tpe-
MaTepUaiOB [IeM MPO- | IIeM Mpo- | HUH, uMe- | OOBaHMIA,
CTPYKTYDY, rpaMme rpamMme, €T MECTO | UMEIOT
buzuKo- MIOATOTOB- | UMEET ME- | MHOTO HE- | MECTO
XUMUYECKHE KH, 0e3 CTO rpyOBIX

CBOICTBA, OIIMOOK HECKOJILKO | OLINOOK

TEXHOJIOTHIO HErpyOBIX

MaTepUasoB U o1noOoK

HAHOCTPYKTYD

npu

UCCIJIEIOBAaHUH

UX [apamMeTpoB

JUTSI peIIeHUS

MIPOU3BOJICTBEH

HBIX 33724

YMETh:

MPUMEHSTb, npoze- npoze- npoje- pu pe-
000CHOBBIBATh M | MOHCTPU- | MOHCTPU- | MOHCTpPU- | IICHUU
apryMeHTHpOBa | POBaHbI POBaHbI pOBaHbI CTaHaapT-
Th KOHKPETHBIE | BCE OCHOB- | BCE OCHOB- | OCHOBHBIE | HBIX 3a-
MIPaKTHYECKHE HBIE yMe- | Hble yMe- | yMEHHUS, na4d He
CIocoObI U HUs, pe- HUS, pe- pEIICHBI npoje-
METO/IbI 110 IICHBI BCE | IICHBI BCE | TUIOBBIE | MOHCTpH-
MCIIOJIb30BAHUIO | OCHOBHBIE | OCHOBHBIEC | 3a/1a4H C POBaHBI
OCHOBHBIX 3a/1a4yu ¢ 3aJ1auu ¢ HerpyObl- | OCHOBHBIE
TUIIOB OTJENbHBI- | HETPYOBbI- | MU OIINO- | yMEHUs,
COBPEMEHHBIX MU HECy- | MU OLIMO- | KaMH, BbI- | UMEIOT
HEOPTaHWYECKU | IMECTBEH- | KaMU, BbI- | MOJTHEHBI | MECTO
X" HBIMU HE- | MOJIHEHBI | BCe 3aja- | rpyoObie
OpraHUYECKUX JoYeTaMu, | BCce 337a- | HUS, HO HE | OIIMOOK
MaTepuasos, BBITIOJIHE- | HUS B MOJI- | B ITOJIHOM
TEXHOJIOTHIO HBI BCE HOM o0Beme

MaTepuasoB U 3ajaHus B | o0beme,

HAHOCTPYKTY]P MIOJTHOM HO HEKO-

JUTSL pETICHUS obbeme TOpBIE C

MIPOU3BOJICTBEH HezjoYe-

HBIX 3aja4 TaMu

BJIAJIETh:

HaBbIKaMU npoze- npoze- uMeeTcst pH pe-
BbIOOpa MOHCTPHU- | MOHCTPHU- | MUHU- ICHAN
MaTepuaia il | pOBaHbI POBaHbI MaJjbHBIA | cTaHAApT-
3aJTaHHBIX HABBIKU 0a3oBbIe HaOop Ha- | HBIX 3a-
yCIIOBUH IIPU pellie- | HaBbIKU BBIKOB JJIsl | la4 HE
SKCIUTyaTalluu C | HUU He- IIpU pellie- | peuieHust | mpoje-
y4E€TOM CTaHAapT- | HUU CTaH- | CTAHAAPT- | MOHCTPH-
TpeOoBaHU HBIX 33719 | JAPTHBIX | HBIX 337a49 | POBAHBI
TEXHOJOTMYHOC | O6e3 omm- | 3a7a4 C HEKOTO- | Oa30BbIC
TH, OOK U HE- | HEKOTOPBI- | PHIMU HE- | HABBIKH,
HSKOHOMUYHOCTHU | IOYETOB MU HeJ10- | JOYETaMH | UMEIOT




, HAJI&>KHOCTH 1 qyeTaMu MECTO
JIOJITOBEYHOCTH, rpyOsbie
SKOJIOTHYCCKHUX OIIINOKHU
OCJIENCTBUMN UX
MPUMEHCHUS
3HATD:
3aKOHOMEPHOCT | YPOBEHb YpOBEHB MMHU- YpOBEHb
W BIASTHUSA 3HAaHUM B | 3HAHUM B | MaJILHO 3HaHWHI
cocTaBa o0Beme, o0Beme, JOMyCTH- | HU)KE MH-
CTPYKTYPHI, COOTBET- COOTBET- MBIH ypO- | HUMAJIb-
¢dazoBoro u CTBYIO- CTBYIO- BEHb 3Ha- | HBIX Tpe-
(bU3UIECKOTO IIeM TIpo- | IIeM Ipo- | HUiA, Me- | OOBaHUI,
COCTOSIHHS rpamme rpaMme, €T MeCTO HMEIOT
BEIECTB, MOJHU- | HOATOTOB- | HMEET MEe- | MHOI'O HE- | MECTO
¢dukanum Ha Ku, 6e3 CTO rpyObIX
YPOBEHB oIInOOK HECKOJIBKO | OIIMOOK
AKCILTyaTalMOH HETpyOBbIX
HBIX CBOICTB OIInOOK
U3JICTUN Ha UX
OCHOBE
YMETh:
YCTaHABIMBATh | Mpojie- npoJie- npoJjie- IpH pe-
B3aUMOCBSI3b MOHCTPH- | MOHCTPH- | MOHCTPHU- | IIICHHUH
BIIMSTHUS POBaHBI POBaHBI pOBaHBI CTaHAapT-
9KCIUTyaTaIllMOH | BCE OCHOB- | BCE OCHOB- | OCHOBHBIE | HBIX 3a-
HBIX ()AaKTOPOB, | HBIE YMe- | HbIE yMe- | YMEHHus, Ja4d He
Mo HUKaAIIH HUS, pe- HUS, pe- pEIICHBI mpoje-
Ha CBOMCTBA IIIEHBI BCE | IIEHEBI BCE | THIOBEIE MOHCTPH-
IIK-1.3 U3aenni OCHOBHBIE | OCHOBHEIE | 3aJa4u C pOBaHbI
3a7a4U C 3aJ1a4H C HerpyObl- | OCHOBHBIE
OTJICIbHBI- | HErpyObI- | MU OIMUO- | YMCHUS,
MU HECy- | MU OLIMO- | KaMH, BbI- | UMEIOT
IIECTBEH- | KAMH, BbI- | IIOJIHEHBI | MECTO
HBIMU HE- | MOJIHEHBI | BCe 3aja- | rpyoObie
JI0YeTaMHM, | BCe 3a7a- | HUSI, HO HE | OMINOOK
BBIIIOJIHE- | HUA B [IOJI- | B IIOJHOM
HEI BCE HOM o0BeMe
3aJaHusA B | o0beMe,
ITOJTHOM HO HEKO-
obbeme TOpBIE C
HeJoue-
TaMU
BJIQJICTh:
HaBBIKAMH npoze- npoze- HMECTCS pu pe-
BEIOOpA MOHCTPH- | MOHCTPH- | MUHU- HIEHUHU
MaTepUasoB pPOBaHbBI pPOBaHbI MaJbHBIA | CTaHAApT-
C1oco0oB Mo- HaBBIKH 0a3oBbIe Ha0op Ha- | HBIX 3a-
TubUKaluY A7 | TP pellie- | HaBBIKK BBIKOB JUISl | J1a4d HE
3aJaHHBIX HUH He- IIPH pellie- | PemeHusT | mpoje-
yCIIOBUH CTaHAapT- | HUU CTaH- | CTAaHAApPT- | MOHCTPH-
OKCIUTyaTalluy ¢ | HBIX 33J1a4 | TApPTHBIX | HBIX 33]1a4 | pOBaHBI
YYETOM 0e3 omu- | 3a7a4 ¢ C HEKOTO- | 0a30BbIC




TpeOoBaHUI OOK M He- | HEKOTOpHBI- | pbIMU HE- | HAaBBIKH,
TEXHOJOTUYHOC | JI0OYETOB MH HEJIO- | I0Y€TaMHU | UMEIOT
TH, yeTaMH MECTO
SKOHOMUYHOCTH rpyOsbie
omnOKH

OueHOYHBIE  MaTepUayibl  JUIsi  TPOBEICHUS  TEKYIIEro  KOHTPOJIS |
IPOMEKYTOUHOM aTTecTanuu mpuBefeHsl B [lpunoxkenun k pabodeil mporpamme
JUCIUATIIIMHBI.

[ToaHBIN KOMIUICKT 3aJIaHMK M MaTepHajoB, HEOOXOIUMBIX ISl OIICHUBAHMS
pe3ynabpTaTOB 00yUYCHHUS 10 AUCIUILUIMHE, XpaHUTCS Ha Kadeape paspadoTunka.

5. YueOHO-MeTOAM4YecKOe U MHPOPMALIMOHHOE 00ecrieYeHue TUCHUILIUHBI
5.1. YueOHO-MeTOAMUYECKOE 00€ecIeueHue

5.1.1. OcHoBHas nuTepaTypa

1. AxmetoB, H. C. O0mias u neoprannyeckas xumus / H. C. AxmetoB. — 13-¢
u3., crep. — Cankr-IletepOypr : Jlanb, 2023. — 744 c. — ISBN 978-5-507-45394-
8. — TekcT : anexkTpoHHbIH // JlaHb : 3neKTpoHHO-O0MOMMoTeuHast cuctema. — URL:
https://e.lanbook.com/book/267359 (mara oOpamenusi: 07.06.2023). — Pexum
J0CTyTa: JIJIsl aBTOPH3. MOJIh30BaTENCH.

2. KymbikoB, P. M. ®usudeckas U KOJUIOUIHASI XUMUS : ydeOHOE TTocooue Jist
By30B / P. M. KymbikoB, A. b. UttneB. — 2-e¢ uza., crep. — Cankr-IletepOypr :
Jlanb, 2021. — 236 c. — ISBN 978-5-8114-7414-1. — TekcT : 3JI€KTPOHHBIH //
Jlanb : AJIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/160121 (mara oOpamenus: 07.06.2023). — Pexum
JOCTYyTIA: JUTsl aBTOPU3. MOJIH30BATENCH.

5.1.2.JlononHuUTENBHAS IUTEPATYPA

1. ITpecc, U. A. OcHoBbI 00mmIel xumun : yaeOHoe mocobue / M. A. Tlpecc. —
2-e u3a., nepepadb. — Cankrt-IletepOypr : Jlanb, 2022. — 496 c. — ISBN 978-5-
8114-1203-7.— Tekcr: 2neKkTpoHHBINA // JlaHb : 3IIEKTPOHHO-OUOIMOTEYHAs
cucrema. — URL: https://e.lanbook.com/book/210965 (mara oOpareHus:
07.06.2023). — Pexum qocTyna: AJisi aBTOPU3. TOJIH30BATEIICH.

2. AnekcanapoBa, O. A. BpegeHne B TEXHOJOTHIO MaTepHUaIoB
MUKpPOAJIEKTpOHUKH. B 3 wyactsax. Yacte 2. OCHOBBI TEXHOJIOTHI pa3leieHusi u

ounctku / O. A. AnexkcannpoBa, A. O. Jle6enes, E. B. MapaeBa. — CaHKT-
[Terepbypr : Jlanb, 2023. — 216 c. — ISBN 978-5-507-45480-8. — Texkcr :
NEeKTpOoHHBIN //  Jlanb : anekTpoHHO-OMOnmmoreunas cuctema. —  URL:
https://e.lanbook.com/book/302360 (mara oOpamenus: 07.06.2023). — Pexum

AOCTYIIa: OJI1 aBTOPU3. MOJIb30BaTeIICH.

5.2. UudopmanuonHoe odecnevyeHmne

5.2.1. DneKTPOHHBIC 1 HHTEPHET-PECYPCHI
Ne  |HanmeHOBaHUME 3JIEKTPOHHBIX Y HHTEPHET-PECYPCOB Ccpuika
n/m




1 |DnexTpoHHO-OMOIMOTEYHAS cUcTeMa «JIaHby https://e.lanbook.com/
2 | DHUUKIIONEIUH, CJI0OBAPH, CIPABOYHUKHU http://www.rubricon.com
3 |Hopran "OtkpeITOE 00pa3zoBanue” http://npoed.ru
4 |EnuHoe OKHO JOCTYIA K 00pa3oBaTenpHbIM pecypcam  |http://window.edu.ru
5.2.2. IlpodeccuonanpHbie 0a3pl gaHHBIX / WMHpOpManmoHHO-CIIPpaBOYHBIC
CUCTEMBI
Ne  |HammeHOBaHHE 3JIEKTPOHHBIX U UHTEPHET-PECYPCOB Ccpuika
/1
| Nano nano.nature.com
2 IMnardopma SpringerLink www.link.springer.com
3 SpringerMaterials www.materials.springer.com
4 KubepJlennnka B https://cyberleninka.ru/
5.2.3. JluueH3uoHHOE U CBOOOJAHO PACHPOCTPAHSIEMOE MPOTrPaAaMMHOE
obecrieueHue JUCIHUITIIMHBI
PexBu3uThI
Ne  [HammeHnoBaHue nporpamMMHOro
Onucanue MOATBEPKIAIOLINX
n/m obecrieueHus
JTOKyMEHTOB

KoMruiekc KoMIbIOTEpHBIX
1 |MMUTAMOHHBIX TPEHAKEPOB
"ConpoTHBJIECHHE MaTepHajoB"

Komrmuiekc TpeHakepoB 1o
TE€M€ CONPOTHUBIICHUS MaTe-
pHUAJIOB

00O "Unuporex" Ne21/19
Hewucki. npaso. beccpouno

Kowmmnexc KOMIIBIOTCPHBIX

Kommiekc TpeHaxepoB no

000 "Uudotex" Ne21/19

2 |MMHTAIMOHHBIX TPECHAXEPOB  |TeMe MaTepHaIoBeICHUE Hewuckn. npaso. beccpouno
"MarepuanoBenenue"
LMS Moodle I1O nmns addexTuBHOTO OH-  |CBOOOIHAS TUTICH3US

3 narH-B3aumoaeicTeus npe- (Heucki. npaso. beccpouno

110AaBaTCIA U CTYJCHTA

6. MaTtepuajbHO-TEXHUYECKOE o0ecnevyeHue I CIUTITHHbI

HaunmenoBanue Bu-
na yueOHoit pabo-

HaumenoBanue yueOHOIA
ayJUTOPUH, CIICIIHATH3UPO-

ThI BaHHOI abopaTtopuu

[Tepeuens HEOOXOAMMOTO 000PYAOBAHUSA U
TEXHHUUYECKUX CPECTB O0YUCHUS

Jlexuuu

VYyeOHas ayiuTopus AJs
NPOBE/ICHUS 3aHATHH JIEKIU-
OHHOTO THIIA

Crnenmanu3upoBaHHass yueOHast meOenb, Tex-
HUYECKHE CpEeJCTBa OOyUYeHUs, CIIy)Kalue AJs
MIPEACTABICHUS y4eOHOU uHpOpMAITUU
Oonpiioil  aygutopun  (MyJIbTUMEIHMHBIN
IIPOEKTOp, KOMIbIOTEp (HOYTOYK), OJKpaH),
JEMOHCTpAIOHHOEe 000pyAOBaHUE, Yy4eOHO-
HATJISIAHEIC ITOCOOHS

JlaGopatopHsle pa-
OOTHI U IpaKTHYE-
CKHE 3aHATHUSA

VYuebnas naboparopus «Me-
TaJUIOBEJICHUY, A-217

Crennanu3upoBaHHoe JabopaTopHoe 000py-
noBaHue 1o mpoduimto jJadopatopun: Jlocka
ayJIMTOpHAs; MyJIbTUMEAUMHBIN dKpaH; MPOEK-
TOp; MOHOOJIOK (15 mIT.); OMHOKYJIAPHBIA MU-
KPOCKOII; MUKPOCKpPUHED; Kamepa nudposas K
OMHOKYJIIPHOMY MHKPOCKOITY; HabOp MeTal-



https://e.lanbook.com/
http://www.rubricon.com/
http://www.rubricon.com/
http://npoed.ru/
http://window.edu.ru/

jorpadudeckux 00pa3loB, KOMIUIEKT ILIaKa-
TOB: TNpaBHJIa KOHIICHTPAIIUH W OTPE3KOB, WC-
OBITAaHUS. HA YAApHBIA M3rU0, WCIBITAHUS HA
pacTsbkeHue (3 1mIT.), AUMarpaMMa yCIIOBHBIX
HaNpsOKCHUH, U3MEpeHue TBepaocTu mo Pok-
BEJUTY, M3MepeHue TBEPI0CTH 110 bpuHeo

YueOnas maboparopust «Ma- | Cnenmanu3upoBaHHOE JlabopaTopHOE 000py-
TepuaigoBeacHum», A-210 noBanue mo npodumo gabopatopuu: Jlabopa-
TOpHBIN cToJ; 3nekTpoHarpesarens CHOJI-1;
neyb jaboparopras DKIIC; npoektop, sKpaH;
KOMIUTEKC «MOOWIBHBIA MEHEIKEpP»; MeTal-
norpaduyecknii Mukpockorn MUM-7; mukpo-
CKONl OWHAKYJSpHBIA (5 WIT.); OTpEe3HOW cTa-
HOK; MHUKPOCKOIl MeTajIorpaQuuecKuii; Iuin-
(OBAIBHO-TIOMPOBANBHBIN CTAHOK JABYXJIHC-
KOBBIH C IPUKUMHBIMU KOJIBIIAMHU; KOMIUIEKTHI
JUI  BBITIOJIHEHHUS J1a0OpaTopHBIX padoT (2
IIT.); CTAI[MOHAPHBIN TBepJoMep mo Poxsemty
(2 mT.); KOMIUIEKT 00pa3uoB (6 IIT.)

KommnprorepHsrii kiace ¢ Bol- |Crieninanu3upoBaHHas ydeOHas mebenb Ha 30
xonioM B Untepuer B-600a  |mocamounbix mecT, 30 KOMIIBIOTEPOB, TEXHU-
YecKue cpecTBa 00yueHus: (MyJIbTUMEIUI-HbII
MPOEKTOP, KOMIIbIOTEp (HOYTOYK), 9KpaH),
BUJICOKaMephl, IPOrpaMMHOe obecrieueHne

CamoctosrenpHas |KommbloTepHBIH Kinace ¢ Bel- | Crienuanu3upoBaHHas yueOHas mebenp Ha 30
paborta xoa0M B MuTepuet B-600a nocagoyHeix  Mmect, 30  KOMIBIOTEPOB,
TEXHUYECKHUE CpelCTBA OOydeHUs (MyJIbTHME-
JTUHAHBIA  TPOCKTOpP, KOMIBIOTEp (HOYTOYK),
9KpaH), BUJICOKAMEPHI, MporpaMMHOE
obecrnieueHue

Crienmanu3upoBaHHas MeOelb, KOMITbIOTepHAs
TEXHHMKa C BO3MOXHOCTBIO BbIX0/a B IHTEepHET
u obecnieuenunem noctyna B JUOC, skpan,
MYJIbTHMEIMUHBIA TPOSKTOP, TPOTPAMMHOE
oOecIreycHue

YuTaapHBINA 3a11
OUOINOTEKHU

7. Oco00eHHOCTH OPraHM3alu 00Pa30BaTEILHOM AeATeJIbHOCTH IJIsl JIUIL C
OrpaHUYEeHHBIMH BO3MOKHOCTSIMH 3I0POBbSI 1 MHBAJIMI0B

JIuma ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) 1 mHBaIMabl UMEIOT
BO3MOXXHOCTh OECHPEIATCTBEHHO MEepeMEeNaThCcsl U3 OJHOTO y4eOHO-1a00paTOpHOTo
Kopryca B JApYyroil, MOAHSTHCS Ha BCE ATAXKU Y4eOHO-Ta0OPATOPHBIX KOPIYCOB,
3aHUMATbC B Yy4YEOHBIX M HHBIX TIOMEIIEHUSX C YYE€TOM OCOOEHHOCTEH
NICUX0(U3NYECKOTO PA3BUTHUS U COCTOSIHUS 3/I0POBBAI.

Jnst o6ydenust nun ¢ OB3 ¥ MHBaIMAOB, UMEIONIMX HAPYIICHHS] OMOPHO-
JIBUTATENILHOTO anmapara, 00ecleueHbl yCIOBUSI OECHPENSITCTBEHHOTO JIOCTYIa BO
Bce yueOHbIe nomenieHus. Madopmaius o cuenuanbHbIX YCIOBUSX, CO3aHHBIX IS
oOyvarormuxcst ¢ OB3 u wuwHBamMIOB, pa3MelieHAa Ha CailTe YHHBEPCHUTETA
www//kgeu.ru. imeeTcsi BO3SMOXXHOCTb OKa3aHWs TEXHUYCCKOW MTOMOIIU aCCUCTEHTOM,
a TaKkKe YCIIyT CypAONEPEBOTINKOB U TU(PIOCYPIOTIEPEBOIUNKOB.



http://www.kgeu.ru

Jist aganTanuu K BocnpusaTuio nunamu ¢ OB3 u uHBanumaMu ¢ HapyueHHbIM
CIIyXOM CIIpaBOYHOro, y4eOHOro MaTepuaja IO JIUCHUIUIMHE O00ecleynuBaloTCs
CJIEYIOIINE YCIOBHS:

- IISL Ty4IIedl OpUEHTAlUN B Ay TUTOPHH, IIPUMEHSFOTCSI CUTHAJIBI OMTOBEIICHUS
0 HayaJie ¥ KOHIIE 3aHATHA (CIOBO «3BOHOK» MUIIETCS HA JJOCKE);

- BHUIMaHHE CJIa0OCIBIMIANIEr0 OOYyYaromerocsi MPUBJICKAETCS IeIaroroM
KECTOM (Ha IJIeUO0 KJIAJIETCs pyKa, OCYIIECTBISETCS HEPE3KOe MOXJIONbIBAaHHE);

- pasroBapuBas ¢ OOYy4YarOIIMMCS, TEJArOorHYecKuii paOOTHUK CMOTPUT Ha
HETO0, TOBOPHUT SICHO, KOPOTKHUMH TPEIIOKCHUAMH, OOecrednBas BO3MOXKHOCTb
YTEHUS 10 rydam.

KoMmneHncanusi 3aTpyiHEHHMII pEYeBOrO0 M HWHTEIEKTYaJbHOTO Pa3BUTHS
ciabocibIanmx 00y4arouuxcsi IPOBOAUTCS MyTEM:

- UCTIOJIB30BAHUSI CXEM, IMarpamMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3EHTAIIUHN C
TUNEPCCHUIKAMU, KOMMEHTUPYIOITUMU OT/IETbHBIE KOMIIOHEHTHI U300paKEeHNUS;

- peryJsipHOTO TPUMEHEHHs YIpaXHEHUH Ha TrpapuyecKoe BbIICICHUE
CYIIIECTBEHHBIX MPU3HAKOB MPEIMETOB U SIBJICHUIA;

- obecrieyeHUs] BO3MOXKHOCTH JJIs1  OOy4aromIerocss IMOJYYUTh aIpECHYIO
KOHCYJIBTAIIHMIO 10 3JIEKTPOHHOM MOYTE 10 Mepe HEOOXOAMMOCTH.

JIns agantanuy K BocnpusaTuio Jimnamu ¢ OB3 1 nHBanuaamu ¢ HapylmeHUsAMHU
3peHHS CHPaBOYHOTO, y4eOHOoro, MPOCBETUTENBCKOTO maTepuana,
IPeTyCMOTPEHHOTO 00pa30BaTEIbHONM MPOrPaMMOIl 1O BBIOPAHHOMY HAIPaBJICHUIO
MOJITOTOBKHU, OOECTICUNBAIOTCSI CISAYIONIUE YCIOBHS:

- BeJIeTCs ajanTtaius opUIMAIBHOTO caiita B ceTu IHTEpHET ¢ yueToM 0coObIX
noTpeOHOCTEN MHBAIUIOB 10 3pEHUI0, 00ECIIEYMBACTCS HATMYUE KPYTHOMIPUPTOBOM
CIpaBOYHOM MH(GOPMAIIMK O PACTTUCAHUU YUCOHBIX 3aHSITHI;

- MearoruYecKrii  pabOTHUK, ero cobOecenHHK (TP HEOOXOAMMOCTH),
MPUCYTCTBYIOIINE HA 3aHSATUU, MPEACTABISIIOTCS 00YUYaOMIUMCS, TIPU STOM KaKIIbIi
pa3 Ha3bIBAeTCs TOT, K KOMY I€1IarOrTH4ecKuil paboTHUK oOpariaercs;

- IEUCTBUS, JKECThl, MEPEMEILICHHU MeIarornieckoro pabOTHHKA KOPOTKO U
SICHO KOMMEHTUPYIOTCS,

- meyaTHass WHGpoOpMAIUs MPEeAOoCTaBisieTcs KpymHbM Impuptom (ot 18
IIYHKTOB), TOTAJIBHO O3BYYHBACTCS;

- o0ecneunBaeTcs HEOOXOAUMBIN YPOBEHb OCBEIIICHHOCTH MTOMEIIECHUIT;

- IPEIOCTABISIETCS BO3MOXKHOCTh HCIOJB30BaTh KOMIIBIOTEPHl BO BpeMs
3aHSATUNA U MPABO 3aMMCHU 00BSICHEHUH Ha AUKTO(DOH (110 KETaHUI0 00yJarOITUXCs).

dopma mTpoBeACHHS TEKYIIEH H MPOMEKYTOYHOW aTTecTallud  JJis
oOyyvaroruxcst ¢ OB3 u MHBaNKUI0B ONpeAeNseTcsl NeJarornieckuM pabOTHUKOM B
COOTBETCTBUM ¢ y4eOHbIM miiaHoM. [Ipu HeoOxomumocTu obyvatomiemycs ¢ OB3,
WHBAJUIY C YYETOM UX MHAMBUAYAIBHBIX MCUXO(MU3NIECKUX OCOOCHHOCTEH HaeTcs
BO3MOKHOCTb IMPOUTH MPOMEKYTOUHYIO aTTECTALIUIO YCTHO, MUCBbMEHHO Ha Oymare,
NUCHbMEHHO Ha KOMIbIOTEPE, B (hOpME TECTUPOBAHUS U T.II., JINOO MPEIOCTABIACTCS
JIOTIOJIHUTEIBHOE BpeMsl JIIsl IOATOTOBKH OTBETA.

8. Meroanueckue pekoMeHIAUMHU ISl NpenoaaBarelieil M0 OpraHu3anuu
BOCIIHUTATEJIbHOH PadoThI C 00y4alOIIMMHUCS.



Metoauueckoe obecrieyeHe nporecca BOCIUTaHUs 00y4daroluXcsi BBICTyaeT
OJIHUM M3 ONpelesonmX (GakTopoB BHICOKOTO KauecTBa oOpasoBanus. [Ipenogasa-
TeJb BY3a, JEMOHCTPHUPYS BBICOKUN NPO(ECCHOHATU3M, IPYAMIINI0, YETKYIO Tpa-
AKITAHCKYIO TMO3UIHUIO, CAaMOJIUCIUILUINHY, TBOPUECKUNA MOAXOJ] B PELICHUHU Mpodec-
CHOHAJIbHBIX 3a/1a4, B X07e 00pa30oBaTeIbHOTO IMpoliecca crnocoOcTByeT (hopMHupoBa-
HUIO TAPMOHUYHOM JINYHOCTH.

[Ipu peanuzauuu AMCHUILUIMHBI NPENOAABATENb MOXKET UCIIOIb30BATh CIEIYIO-
II1€ METO/Ibl BOCTIMTATENbHON paOOThI:

- MeTozbl (hOPMHUPOBAHMS CO3HAHUS JIMYHOCTH (Oecena, AUCIYT, BHYILIEHUE,
UHCTPYKTaX, KOHTPOJIb, O0OBSICHEHUE, TPUMEP, CAMOKOHTPOJIb, PaccKas, COBET, yoOe-
XKIEHUE U JIp.);

- METOJIbl OpraHu3alUu JEATEIBHOCTH U (OPMUPOBAHUS OIBITA MOBEACHUS
(3amaHue, OOILECTBEHHOE MHEHHE, IIeJaroruyeckoe TpeOoBaHMUE, TOpYUYECHHE,
IPUYYEHHUE, CO3AAHUE BOCIIUTHIBAIOIINX CUTYyalUil, TPEHUHT, YIIPAXXHEHUE, U 1IP.);

- METOJbl MOTHBALMHU JACSITEIBHOCTU U MOBeAeHUs (0J00peHHe, MOOILIPEHHE
COLIMAJIBHON aKTUBHOCTH, NOPULIAHHUE, CO3/IaHUE CUTYyalUW yCIieXxa, CO3JaHUE CUTY-
auui 111 SMOLUMOHAIBHO-HPABCTBEHHBIX IIEPEKUBAHNI, COPEBHOBAHUE U JIp.)

[Ipu peanu3anyu AUCUMIUIMHBI NPENOJABaTENb AOKEH YUYUTHIBATh CIIEIYIO-
1€ HApPaBJIEHUS BOCIIUTATEIbHOMN 1€ATEIbHOCTH:

I'padsicoanckoe u nampuomuueckoe ocnumanue:

- popMupOBaHHE y OOYYAIOIIMXCS UEIOCTHOIO MHPOBO33PEHHUS, POCCUICKON
UJIEHTUYHOCTH, YBaKEHHUS K CBOEH CEMbE, OOLIECTBY, TOCYAAPCTBY, IPUHATHIM B CEMbE U
00IIEeCTBE JyXOBHO-HPABCTBEHHBIM M COLIMOKYJITYPHBIM IIEHHOCTSIM, K HAIIMOHAJILHOMY,
KyJbTYpPHOMY U UICTOPUYECKOMY HACIIEINI0, (POPMUPOBAHHUE CTPEMIIEHUSI K €TO COXpaHe-
HUIO U PA3BUTHIO;

- popMupoBaHKEe y 00y4aroIIMXCsl aKTUBHOW IPaXkKJAHCKON MO3UIMH, OCHOBAaHHOU
Ha TPAJULMOHHBIX KYJIBTYPHBIX, JTyXOBHBIX M HPAaBCTBEHHBIX LIEHHOCTAX POCCHICKOIO
00111ecTBa, JJIs1 TOBBIIIEHNSI CTIOCOOHOCTH OTBETCTBEHHO PEaTM30BbIBATh CBOM KOHCTUTY-
IIMOHHBIE MPaBa U 00SI3aHHOCTY;

- pa3BUTHE MPABOBOM U MOJIUTUYECKON KYJIbTYpbl 00YUAIOIIUXCS, PACIIUPEHHE
KOHCTPYKTHUBHOTO Y4acTHsI B MPUHATUU PEIICHUI, 3aTparuBarolIMX UX MpaBa U HH-
TEpECHl, B TOM YHCIIE€ B Pa3JIMYHBIX (hOpMax caMOOpraHu3alii, cCaMmoyIpaBieHus, 00-
IECTBEHHO-3HAYMMOMN J€ATEIbHOCTH;

- popMHUpOBAaHUE MOTHBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTAHOBOK JMYHO-
CTH, MTO3BOJISIOLIUX MPOTUBOCTOSATH 3KCTPEMHU3MY, KCEHO(DOOUH, TUCKPUMUHALIUU TIO
COLIMAJIbHBIM, PEJIMTHO3HBIM, PACOBBIM, HAIIMOHAJIBLHBIM MTPU3HAKAM, MEXITHUYECKOM
U MEXKOH(PECCHOHAIBHON HETEPIUMOCTH, JPYTMM HETATUBHBIM COLMAJIBHBIM SIBJIE-
HUSIM.

lyxoeHno-upascmeennoe socnumanue:

- BOCIIUTAHUE YYBCTBA JIOCTOMHCTBA, YECTH U YECTHOCTH, COBECTIMBOCTH, yBa-
KEHUS K POJUTEISAM, YUUTEISAM, JIFOASM CTapILIEro MOKOJIEHUS;

- popMupoBaHUE MPUHLIUIIOB KOJIJIEKTUBU3MA U COJIMTAPHOCTH, TyXa MUJIOCEP-
IUSl U COCTPAZaHusl, MPUBBIYKU 3a00TUTHCS O JIOASAX, HAXOAAUIUXCS B TPYAHOU KH3-
HEHHOM CUTYyalluu;

- (popMHUpOBAHUE COTUAAPHOCTH U UYBCTBA COLMAIBHOW OTBETCTBEHHOCTH IIO



OTHOILECHUIO K JIFOASAM C OTPAaHUYECHHBIMU BO3MOXKHOCTSIMU 30POBbS, IPEOJOJICHUE
IICUXOJIOTMYECKUX 0aphepOB MO OTHOLIEHUIO K JIOSIM C OrPaHUYEHHBIMU BO3MOKHO-
CTSIMY;

- popMupOBaHKE SMOIMOHATIBHO HACBIIICHHOTO U TyXOBHO BO3BBIILICHHOTO OTHO-
IIEHUS] K MUPY, CIIOCOOHOCTH U YMEHHSI TIepe1aBaTh PYTUM CBOM 3CTETUYECKUMN OIIBIT.

Kynemyphno-npoceemumensckoe eocnumanue:

- (popMHUpPOBAHUE ICTETUUECKON KapTHUHBI MUPA;

- popMHUpoOBaHUE YBaXCHHS K KYJIBTYPHBIM LIEHHOCTSIM POJAHOIO rOpojaa, Kpas,
CTpaHblI,

- OBBIIIICHUE TIO3HABATEILHOW aKTHBHOCTH 00YYaIOIIUXCS.

Hayuno-obpazosamenvnoe socnumanue:

- popmupoBaHue y 00yJarOIUXCS HAYYHOIO MUPOBO33PEHUS;

- popMHpOBaHUE YMCHUS TI0JTy4YaTh 3HAHUS;

- popMHUpOBaHUE HABHIKOB aHAJW3a M CHHTE3a MH(GOpPMAIIMHM, B TOM YHUCIIC B
npodeCcCHOHAILHON 00JIacTH.
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OueHouyHble MaTepuaibl MO0 JUCUUIUIMHE TEXHOJOIMH HOBBIX MAaTEPHUANIOB,
NpeIHAa3HAYCHHBI [JIs OIICHUBAHUS PE3yJbTaTOB OOyYEHHs] Ha COOTBETCTBHE
VH]INKATOPaM JOCTUKEHHS KOMIICTCHIUN.

OrneHnBanne pe3yabTaTOB OOYYEHHS MO0 MHUCIMIUIMHE OCYIIECTBISCTCS B
pamkax Tekyuiero koutpoiis (TK) u npoMexxyTodHOM aTTecTanuu, IpOBOJIUMBIX IO
oaibHO-perTuHroBoit cucreme (bPC).

1.TexHosiornyeckasi kKapra
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Paznen 1. «O0masi XuMusi» TK1 | 15 | 0-10 15-25| 15-25
TecT nny NUCbMEHHBIN OMTPOC 7
3amuTa Ja00paTOPHON PaOOTHI 4
OTuYeT 10 CaMOCTOSATENIbHOM padoTe 4
Pa3zgen 2. «XXumMuueckue cBOMCTBA
HEOPraHU4eCKUX U OPraHnYecKuX TK2 15 |0-15|15-30| 15-30
MaTEepHAJIOB)
TecT uny NMUCbMEHHBIN 0ITPOC 7
3amuTa 1a00paTOPHON PabOTHI 4
BrinosiHeHME MHAMBUAYAJIBHBIX 3aJaHUIN 4
(pedepaToB)
IIpomeskyTouHasi aTTecTanus (3a4eT
pomescy i (et | gy 0-45
sk3ameH, KI1, KP)
3agaHne MPOMEKYTOYHOMN aTTeCTaluu 0-15
B nuchMeHHO# opMe 1o OmteTaM 0-30

2. OneHoOYHbIC MATEPHAIIBI TEKYILET0 KOHTPOJISI M IPOMEKYTOYHOM ATTeCTALN
[lTkana OLEeHKH pe3yJbTaTOB 00YUYEHMsI 110 AUCLUIUINHE:

YpoBeHb chopMUPOBAHHOCTH
MHAMKATOpa KOMIIETEHIIUU

o " Huxe Ny
Bricokuii Cpennuit Huzkuii
3ariadu- CpEIHETO
Kon Kon POBaHHBIE o1 85 110 100/ 0T 70 110 84 | 0T 55 10 69 | 0T 0 110 54
KOMIIe- | WMHIHUKaTopa pe3yJIbTaThl
Ixama oneHnBanus
TEHIIUU | KOMIIETEHIIUH 00y4eHus 1o
HEYIOB-
JUCLUATIIINHE YIOBITET- YA
OTJINYHO XOPOIIIOo JIETBOPU-
BOPUTEIBHO
TEIHLHO
3a4YTEHO HE 3a4TCHO
3HATh:

IK-1 IK-1.1

OCHOBHBIC THIIBI | YPOBEHb | YPOBEHb | MHHU- | YPOBEHbB




COBPEMEHHBIX 3HAHUW B | 3HAHUU B | MAJIbHO 3HAHUU
HEOpraHU4YeCcKH | oObeme, obbeme, JOTMYCTHU- | HIKE MH-
X " COOTBET- | COOTBET- | MBI ypO- | HUMAJb-
OpraHNYeCcKHUX CTBYIO- CTBYIO- BEHb 3Ha- | HBIX Tpe-
MaTepUaiOB [IeM MPO- | IIeM Mpo- | HUH, uMe- | OOBaHMIA,
CTPYKTYDY, rpaMme rpamMme, €T MECTO | UMEIOT
buzuKo- MIOATOTOB- | UMEET ME- | MHOTO HE- | MECTO
XUMUYECKHE KH, 0e3 CTO rpyOBIX

CBOICTBA, OIIMOOK HECKOJILKO | OLINOOK

TEXHOJIOTHIO HErpyOBIX

MaTepUasoB U o1noOoK

HAHOCTPYKTYD

npu

UCCIJIEIOBAaHUH

UX [apamMeTpoB

JUTSI peIIeHUS

MIPOU3BOJICTBEH

HBIX 33724

YMETh:

MPUMEHSTb, npoze- npoze- npoje- pu pe-
000CHOBBIBATh M | MOHCTPU- | MOHCTPU- | MOHCTpPU- | IICHUU
apryMeHTHpOBa | POBaHbI POBaHbI pOBaHbI CTaHaapT-
Th KOHKPETHBIE | BCE OCHOB- | BCE OCHOB- | OCHOBHBIE | HBIX 3a-
MIPaKTHYECKHE HBIE yMe- | Hble yMe- | yMEHHUS, na4d He
CIocoObI U HUs, pe- HUS, pe- pEIICHBI npoje-
METO/IbI 110 IICHBI BCE | IICHBI BCE | TUIOBBIE | MOHCTpH-
MCIIOJIb30BAHUIO | OCHOBHBIE | OCHOBHBIEC | 3a/1a4H C POBaHBI
OCHOBHBIX 3a/1a4yu ¢ 3aJ1auu ¢ HerpyObl- | OCHOBHBIE
TUIIOB OTJENbHBI- | HETPYOBbI- | MU OIINO- | yMEHUs,
COBPEMEHHBIX MU HECy- | MU OLIMO- | KaMH, BbI- | UMEIOT
HEOPTaHWYECKU | IMECTBEH- | KaMU, BbI- | MOJTHEHBI | MECTO
X" HBIMU HE- | MOJIHEHBI | BCe 3aja- | rpyoObie
OpraHUYECKUX JoYeTaMu, | BCce 337a- | HUS, HO HE | OIIMOOK
MaTepuasos, BBITIOJIHE- | HUS B MOJI- | B ITOJIHOM
TEXHOJIOTHIO HBI BCE HOM o0Beme

MaTepuasoB U 3ajaHus B | o0beme,

HAHOCTPYKTY]P MIOJTHOM HO HEKO-

JUTSL pETICHUS obbeme TOpBIE C

MIPOU3BOJICTBEH HezjoYe-

HBIX 3aja4 TaMu

BJIAJIETh:

HaBbIKaMU npoze- npoze- uMeeTcst pH pe-
BbIOOpa MOHCTPHU- | MOHCTPHU- | MUHU- ICHAN
MaTepuaia il | pOBaHbI POBaHbI MaJjbHBIA | cTaHAApT-
3aJTaHHBIX HABBIKU 0a3oBbIe HaOop Ha- | HBIX 3a-
yCIIOBUH IIPU pellie- | HaBbIKU BBIKOB JJIsl | la4 HE
SKCIUTyaTalluu C | HUU He- IIpU pellie- | peuieHust | mpoje-
y4E€TOM CTaHAapT- | HUU CTaH- | CTAHAAPT- | MOHCTPH-
TpeOoBaHU HBIX 33719 | JAPTHBIX | HBIX 337a49 | POBAHBI
TEXHOJOTMYHOC | O6e3 omm- | 3a7a4 C HEKOTO- | Oa30BbIC
TH, OOK U HE- | HEKOTOPBI- | PHIMU HE- | HABBIKH,
HSKOHOMUYHOCTHU | IOYETOB MU HeJ10- | JOYETaMH | UMEIOT




, HAJI&>KHOCTH 1 qyeTaMu MECTO
JIOJITOBEYHOCTH, rpyOsbie
SKOJIOTHYCCKHUX OIIINOKHU
OCJIENCTBUMN UX
MPUMEHCHUS
3HATD:
3aKOHOMEPHOCT | YPOBEHb YpOBEHB MMHU- YpOBEHb
W BIASTHUSA 3HAaHUM B | 3HAHUM B | MaJILHO 3HaHWHI
cocTaBa o0Beme, o0Beme, JOMyCTH- | HU)KE MH-
CTPYKTYPHI, COOTBET- COOTBET- MBIH ypO- | HUMAJIb-
¢dazoBoro u CTBYIO- CTBYIO- BEHb 3Ha- | HBIX Tpe-
(bU3UIECKOTO IIeM TIpo- | IIeM Ipo- | HUiA, Me- | OOBaHUI,
COCTOSIHHS rpamme rpaMme, €T MeCTO HMEIOT
BEIECTB, MOJHU- | HOATOTOB- | HMEET MEe- | MHOI'O HE- | MECTO
¢dukanum Ha Ku, 6e3 CTO rpyObIX
YPOBEHB oIInOOK HECKOJIBKO | OIIMOOK
AKCILTyaTalMOH HETpyOBbIX
HBIX CBOICTB OIInOOK
U3JICTUN Ha UX
OCHOBE
YMETh:
YCTaHABIMBATh | Mpojie- npoJie- npoJjie- IpH pe-
B3aUMOCBSI3b MOHCTPH- | MOHCTPH- | MOHCTPHU- | IIICHHUH
BIIMSTHUS POBaHBI POBaHBI pOBaHBI CTaHAapT-
9KCIUTyaTaIllMOH | BCE OCHOB- | BCE OCHOB- | OCHOBHBIE | HBIX 3a-
HBIX ()AaKTOPOB, | HBIE YMe- | HbIE yMe- | YMEHHus, Ja4d He
Mo HUKaAIIH HUS, pe- HUS, pe- pEIICHBI mpoje-
Ha CBOMCTBA IIIEHBI BCE | IIEHEBI BCE | THIOBEIE MOHCTPH-
IIK-1.3 U3aenni OCHOBHBIE | OCHOBHEIE | 3aJa4u C pOBaHbI
3a7a4U C 3aJ1a4H C HerpyObl- | OCHOBHBIE
OTJICIbHBI- | HErpyObI- | MU OIMUO- | YMCHUS,
MU HECy- | MU OLIMO- | KaMH, BbI- | UMEIOT
IIECTBEH- | KAMH, BbI- | IIOJIHEHBI | MECTO
HBIMU HE- | MOJIHEHBI | BCe 3aja- | rpyoObie
JI0YeTaMHM, | BCe 3a7a- | HUSI, HO HE | OMINOOK
BBIIIOJIHE- | HUA B [IOJI- | B IIOJHOM
HEI BCE HOM o0BeMe
3aJaHusA B | o0beMe,
ITOJTHOM HO HEKO-
obbeme TOpBIE C
HeJoue-
TaMU
BJIQJICTh:
HaBBIKAMH npoze- npoze- HMECTCS pu pe-
BEIOOpA MOHCTPH- | MOHCTPH- | MUHU- HIEHUHU
MaTepUasoB pPOBaHbBI pPOBaHbI MaJbHBIA | CTaHAApT-
C1oco0oB Mo- HaBBIKH 0a3oBbIe Ha0op Ha- | HBIX 3a-
TubUKaluY A7 | TP pellie- | HaBBIKK BBIKOB JUISl | J1a4d HE
3aJaHHBIX HUH He- IIPH pellie- | PemeHusT | mpoje-
yCIIOBUH CTaHAapT- | HUU CTaH- | CTAaHAApPT- | MOHCTPH-
OKCIUTyaTalluy ¢ | HBIX 33J1a4 | TApPTHBIX | HBIX 33]1a4 | pOBaHBI
YYETOM 0e3 omu- | 3a7a4 ¢ C HEKOTO- | 0a30BbIC




TpeOoBaHUI OOK M He- | HEKOTOpHBI- | pbIMU HE- | HAaBBIKH,
TEXHOJIOTUYHOC | JOYETOB MU HEJI0- | JoYeTaMH | UMEIOT
TH, qeTaMu MECTO
SKOHOMUYHOCTH rpyOsbie
OIIMOKHU

OrneHKa «OTJIMYHO» BBICTABIISCTCS 32 BBIIIOJIIHEHUE pACYemHbIX pabom 8 ce-
Mecmpe; MecmosviX 3a0aHull;, 21yO0Koe NOHUMAHUE MEXHONI0SUYECKUX MemOo008
pacuema HOpM pacxo0a Mamepuaios, NoOJHble U COOEPHCaAMenbHblEe OMBEMmbl HA 60-
npocel bunema (meopemudeckoe u NPaKmuieckoe 3a0anue);

OreHKa «XOPOI0» BHICTABIISIETCS 32 BHIMIOJIHEHUE pACUEMHbIX pabom 6 ce-
mecmpe; mecmosvlX 3a0anuli, NOHUMAHUE MEXHON0SUYECKUX Memooo8 pacyemad
HOpM pacxo0a mMamepuanos, Omeemsl HA 80NPOCHl bulema (meopemuyeckoe Ui
npakmuyeckoe 3a0anue),

OrneHka «yI0BJIeTBOPUTEIbHO» BBICTABIIACTCS 32 BBIIOJHEHUE PACYEMHBIX
pabom 6 cemecmpe U Mecmosvlx 3a0aHULL

OreHKa «HEYI0BJETBOPUTEILHO» BBICTABIISETCS 3a CIa00€ M HEIMOJHOE BbI-
TIOJTHEHUE PACYEmMHbIX pabom 8 cemecmpe U mecmosbix 3a0aHUIL.

3. IlepeyeHb OLIEHOYHBIX CPEICTB
Kpatkas xapakTepucTuka OIEHOYHBIX CPEJCTB, UCIIOJIB3YEMBIX MPHU TEKYIIEM
KOHTPOJIE YCIEBAEMOCTH U TMPOMEXYTOUYHOM aTTecTaluyd O0O0ydaromerocs Io

JUCIHUIIJINHE:

HanmenoBanue Onucanue
OLIEHOYHOTI'O Kpartkas xapakTepucTuka OLIeHOYHOTO CpeICTBa OLIEHOYHOTI'O
CpeJCTBA CpeACTBa

Cucrema CTaHIapTU3UPOBAHHBIX 3aJaHUM, KOMILICKT
Tect (Tecr) MO3BOJISIONIAs AaBTOMATU3UPOBATH MPOLEAYPY .
. 9 TECTOBBIX 3a/laHUN
U3MEpEHHs YPOBHS 3HAHMI U YMEHUU oOydaronierocs
KoHeuHbI1 IPOAYKT, MOJy4aeMblid B pe3yJIbTaTe IUIAHH-
POBaHHUS U BBIMOJIHEHHS KOMILJIEKCA YUYEOHBIX U
UCCIIEI0BATENbCKUX 3adaHui. [1o3BosseT oLleHUTh
YMEHHsI 00YYarOIINXCSl CAMOCTOSITENIEHO
Kypcooii KOHCTPYHPOBAaTh CBOU 3HAHUS B IIPOLIECCE PELICHUS
npoexr (KIT) NPaKTUYECKUX 3a7a4 U MpobiieM, OpHEHTUPOBATHCS B TeMbl NpOeKTOB
MH(POPMALMOHHOM MTPOCTPAHCTBE U YPOBEHb
c(hOpMUPOBAHHOCTH AHATTUTHYECKUX, UCCIIEI0-
BaTEJIbCKUX HAaBbIKOB, HABBIKOB ITPAKTUYECKOIO U TBOP-
YECKOI'0 MBIIUICHUS. MOXKET BBINOJIHATHCS B UHAUBUAY-
AJIbHOM TOPSAKE WIK IPyNIoi o0ydyaroumxcs
CpencTBo OLIEHKH yMEHUS IPUMEHSATH MOJTYyUYEHHbIE
TEOPETUYECKHE 3HAHUSI B IPAKTUYECKON CUTYALIUH.
[TpakTrueckoe Kommiexr 3anau u

3ananue (I13)

3a,I[aHI/Ie HaIpaBJICHO HAa OLICHUBAHUC KOMHCTCHI_II/Iﬁ 10
AUCHUIIIMHE, COACPKUT YCTKYIO HHCTPYKIUIO IO
BBITTOJTHCHHUIO MJIK aJITOPUTM ﬂeﬁCTBHﬁ

3aJaHui

Otuer no Brinonnenue adboparopHoit paboThl, 00padboTka [Tepeuens 3amanuii

nabopaTopHOit pe3yNbTaTOB UCIIBITAHUNA, U3MEPEHHIA, IKCIIEPUMEHTA. ¥ BOTIPOCOB IS

pabote (OJIP) Odopmenue otueta, 3anuTa pe3yJIbTaToB 3aIIUTHI
Ja00paTOpHOH pabOTHI IO OTYETY JabopaTopHOM




paboThI, IEpevYeHb
TpeOOBaHM K
OTUETY

4. IlepeyeHb KOHTPOJIbHBIX 32JaHUIl MJIM MHbIE MATepHAJbl, HEO0OXOIH-
Mbl€ [JIsl OLCHKUA 3HAHUN, YMEHHH U HABBIKOB, XapaKTEePU3YIOIIMX ITANbI (Pop-
MHPOBAaHUA KOMIIETCHIMH B Mpo1ecce 0CBOCHUS TMCUUIIIMHbBI

Ilpumep 3a0anus

Js Trekymero kourpoJs TK1:

[IpoBepsiemast KoMIIETEHUMS:

[TIK-1 Crocoben ncronp30BaTh Ha MPAKTUKE 3HAHUS O CTPYKTYpE, CBOWCTBAX,
HA3HAYEHUU U TEXHOJIOTUAX MOJTYUYEHUS] MATEPUATIOB, HAHOCTPYKTYP

Nuaukartopsr:

[IK-1.1 IlpumeHsieT 3HaHHS O CTPYKTYype, (PU3HKO-XMMUYECKHX CBOWCTBAX,
TEXHOJIOTUAX MaTepUaIoOB M HAHOCTPYKTYp HPH KCCIECIOBAHUU HX MapaMeTPOB U
MoAu(pUKAITUN

Tect (Tecr)

Bapuanr 1

1-1.0npeaenute 3KBUBAJIEHTHI TPUTHAPOKCHIA ATFOMUHHUS B PEAKIIUAX:

Al(OH); + 3HCI = AICl; + 3H,0

Al(OH); + 2HCI = AIOHCI, + 2H,0

Al(OH); + HCI = Al(OH)2Cl1 + H,O

A)1,1/2,1/3

b) 1/3,1,1/2

B) 1/3,1/2, 1

Nii1/2

1-2. CKOJIbKO TIPOTOHOB U HEWTPOHOB COJEPIKAT AAPA U30TOIOB 15°2S U 16°S?

A)l6ul16; 16 u 17

b)32ul6;16u 17

B)16u16;33u 16

N32ul16;33ul6

1-3. B cootBercTtBUM ¢ mpaBuiioM KIleYKOBCKOTO Kakve aTOMHbIE OpOUTaIH
3aMOJIHSIOTCS panblie: 4s wiu 3d?

A) 4s

b) 3d

B) onHoBpeMeHnHO

1-4. B kakoMm mepuojae M KakoW moAarpyre nepuoandeckor Tabmuier 1.
MenpneneeBa HaxOAMTCS JJIEMEHT, aTOM KOTOPOIO HMMEET CIEAYIOLIee CTPOCHUE
IPEIBHEIIHETO U BHELIHETO SJIEKTPOHHEIX CII0EB: 25°2p®3s23p!?

A) 2, ITIA

b) 3, 1IB

B) 3, IlIA

N1, 1A

1-5.Cpenu snemenToB VIA rpyIinsl MakCUMaJIbHBIN paguyc aToMa UMEET:

A) Kkucnopon




b) cepa

B) tennyp

I') nononuit

1-6. Kak n3MeHsI0TCSl OKUCIIUTENIbHBIE CBOMCTBA 311eMeHTOB B psiay C, N, F?

A) ycunuBaroTcs

b) ocnaGesator

B) He uzmensitorcs

1-7. Onpenenure TN XuMuU4deckoi cBsizu B Mosiekyinax HBr u CaCl,:

A) KOBaJICHTHasl HETIOJIIpHAst K1 HOHHAs

b) BosiopoiHas u MeTaymuindeckas

B) koBasieHTHas MoyisipHast U UOHHAs

I') MeTamnueckast ¥ BOJOPOIHAS

1-8. Bbluuciaure, Kak HM3MEHHUTCS CKOPOCTh XHWMHYECKOM peakiuu IMpu
noHmwkeHnn temneparypsl Ha S0K, ecnu TemmepaTypHbIi KO3(PGUIIUEHT CKOPOCTH
peakuuu y=2?

A) yBenuuutca B 10 pa3

b) ymenpmnres B 32 pasza

B) ymensmuTcs B 2 pa3a

I') ocraneTcs HeU3MEHHOM

1-9. Vkaxure nsmenenue surponuu AS° B peakiyu

C4Hg (1) + 60, (1)— 4CO; (1) + 4H,0 (x):

A) ASO 6onbire 0

b) ASO menbie 0

B) ASO=0

1-10. YcraHoBUTE COOTBETCTBUE MEXKIY COCTABOM COJIM M THUIIOM €€ THAPOJIN3a
B BOJIHOM pPacTBOpE

COCTAB COJI1 TUITI TUIPOJIN3A
1) Fe(NO;); A) 1O KaTUOHY
2) AICI; b) no annony
3) K,S B) o xaTuoHy 1 aHUOHY
I) TUIPOJIN3Y HE
HOJIBEpraeTcs
1 2 3

1-11. Kucnyro peakiuro cpe/ibl UMEET PACTBOP KaXKJI0M U3 JBYX COJIEH:
A) L12S04 u NaCl

B) Pb(N03)2 u MHC12

B) CaSO4 u MnS

F) N&zCOg, u Fe(N03)3

1-12. CreneHp OKUCIICHUS aToMa Maprania B coenuHeHn KMnQy,.
OTBeT BBEIUTE YHUCIOM CO 3HAKOM + WJIH -.

]



1-13. Onpenenute OKUCIUTENb B OKMCIUTEIbHO-BOCCTAHOBUTEIILHON PEaKIINH,
IIPOTEKAIOIIEH 10 CXEME:

C12 + Iz + H20 i HCI + HIO3

A) Cl,

b) I,

B) HIO;

I') H,O

1-14. JlaiiTe onpeiesieHUE TTOHIATUS «KOPPO3US METATLIIOBY.

1-15. B KkakoM HampaBlI€HHM NPOU3OMIET CMEIICHUE PAaBHOBECHUS IpU
yBenudeHuu nasienus B cucreme 4HBr (1) + O,(r) 2H,0(r) + 2Br; (1)?

A) BIIE€BO

b) Bopago

B) He cmecTuTes

1-16. CnuBarotr pactBopsl: 1)BaCl, u Na,CO;, 2) HCl u NaOH. B kakux
ClIy4asiX MPOU30UIYT peaKnu?

A) B iepBOM cilyyae

b) Bo BTOpOM ciiyuae

B) B 00oux ciyyasx

I') o1 B 01HOM U3 CiTy4aeB

1-17. Beruucnure wmossipayto koHueHtpauuio 40%-noro pactBopa H;PO,
IUIOTHOCTHIO 1, 25 r/cM’.

A)l15,3M

b) 5, IM

B) 10, 2M

Na2M

1-18. Boruucnure pH 0,01M pactBopa comsiHolt kuciotel (o0 = 1). OtBer
BBEAUTE YUCIIOM. Ii|

1-19. BriGepure HeoOXomumble BemecTBa X, Y, Z I OCYIIECCTBICHUS
IIPEBPAILECHUN 110 CXEME:

X Y Z

CUC12 — CU.(OH)Q — CU(NO3)2 — Cu [(NH3)4](N03)2

A) Pb(OH),, NaNOs, NH;

E) FG(OH)3, HNO3, NH3

B) KOH, HNO;, NH;

1-20. C xakuMH U3 yKa3aHHBIX BEIIECTB pearupyeT coiisHas kuciora HCI?

A) FeSO,

b) FeS

B) LiOH

') NaNO;

Bapuanr 2

2-1. Onpenenute >KBUBAJICHTHI couieil xkenesa (1), BcTynaronmx B peakimu:

Fe(OH),CH;COO + 3HNO;— Fe(NO;); + CH;COOH + 2H,0

FC(OH)QNO3 + HNO3 — FGOH@IO},)Q + H20

FC(OH)2N03 + 2HN03 — FGO\IO3)3 + 2H20

A)1,1/2,1/3



b) 1/3,1,1/3

B)1/3,1,1/2

rNi,i,1/3

2-2. CKOIBKO IIPOTOHOB U HEMTPOHOB COAEPKAT sAApa U30TOIOB **Ca mn
2040Ca?

A)20u42;20u40

b) 20 u 22; 20 u 20

B) 20 u 22; 40 u 20

') 20 m 22; 20 u 40

2-3. B cOOTBETCTBMU C MPUHIIMIIOM HAUMEHBIIICH YIHEPTUHN KAKUE aTOMHBIE

opOuTaNH 3aNOJHAIOTCS paHblie: 5s uin 4d?

A) 5s

b) 4d

B) onHOoBpeMeHHO

2-4. Yucno 371eKTpOHOB B HOHE kene3a Fe (2+) paBHO

A) 54

b) 28

B) 58

I') 24

2-5. Ucxonas u3 3akoHoMepHOcTer [lepuoanueckoil cUCTEMBI, TaiTe€ OTBET Ha
BOIIPOC: KaKOM U3 IBYX THAPOKCHUIOB SIBJISIETCSl 00JIe€ CUIIBHBIM OCHOBAaHUEM:

LiOH unmu CsOH?

A) CsOH

b) LiOH

2-6. Kak u3MeHSIOTCS BOCCTAaHOBUTEJIbHBIE CBOMCTBA AJIIEMEHTOB B psly: B —
Al-Ga—In—-TI?

A) ycunmuBaroTcs

b) ocnaGeBaror

B) He uzmensitorcs

2-7. Onpenenute TUI XUuMU4Yeckoil cBsa3u B Mmojekyiax Nal u CO.

A) KOBaJICHTHAsl HETOJISIPHAS U KOBAJICHTHASI TOJISIpHAS

b) meTtannuueckast 1 MOHHas

B) voHHas u KoBaJIeHTHAas OJIsIpHAs

I') meTannueckas v KOBaJe€HTHasl MOJIIpHAast

2-8. Kak wu3MEHHUTCS CKOPOCTh XHUMHYECKOW pEaKIuu MpPU TMOBBIIMICHUU
temriepatypbl ¢ 20°C nmo 40°C, eciu TtemmeparypHblii KO3(PPUIUEHT CKOPOCTH
peakuuu paBeH 37

A) yBenuuutcs B 10 pa3

b) ymenbiutcs B 4 pasza

B) yBennuurcs B 9 pa3

I') ymensbimTcs B 2 paza

2-9. BepHo mu yTBepkaeHue, uro sutanbnus (AH) — 510 TepMonuHamMuueckas
GyHKIHS, OTIPEIeTSIONas SHEPTUIO CUCTEMBI ITPU TTOCTOSTHHOM JaBICHUH?

A) na

b) et



B) BepHO yacTuuHO
2-10. YcTaHOBUTE COOTBETCTBUE MEK]Ly COCTABOM COJIM M TUIIOM €€ TUAPOIn3a
B BOJIHOM PacTBOpE

COCTAB COJI1 TUIT TUAPOJIN3A

1) KCI A) 1o KaTHOHY

2) CuSOq, b) no annony

3)  Na,CO; B) no xatnony u anuony

I') runponusy He moaBepraercs

1 2 3

2-12. Yemy paBHa CTENEHb OKHUCJICHUS aTOMa KHUCJIOPOJa B TEPOKCHUIE
Bojiopoaa H,O,? OTBeT BBEAUTE YUCIOM CO 3HAKOM + HIIH -. I:I

2-13. Onpenenure OKUCINUTENb B OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PEaKIIMH,
IIPOTEKAIOIIEH I10 CXEME:

P+ HNO3 + Hzo — H3PO4 + NO,

A)P

b) NO

B) HNO;

I') H,O

2-14. J{aiiTe onpeneneHne MOHATUS «CTENEHb OKUCIEHUS YJIEMEHTA

2-15. B kakoM HampaBJ€HUU TMPOU3OUIET CMEUIEHWE PABHOBECHS IIPU
yBelnueHuu JaBiieHus B cucteme Hy(r) + S(tB) H,S(T)?

A) BIIE€BO

b) Bopago

B) He cmecTuTcs

2-16. Bo3MOXHO 71 COBMECTHOE CYIIECTBOBAHHE B PACTBOPE CIEAYIOLINUX
BemectB: CuSO, u KOH?

A) na

b) et

2-17. BbluucnuTe MNPOUEHTHYIO KoHIeHTpamuo 7,3 M pactBopa KOH
wIoTHoCThIO 1, 31 r/em?

A) 64%

b) 2, 16%

B) 31, 2%

I') 23, 5%

2-18. Boruucnure pH 0,01M pactBopa rumpokcuaa kamus (o = 1). OtBer
BBEAUTE YUCIIOM.

]

2-19. BriGepute HeoOxommmble BemiectBa X, Y, Z ISl OCYIIECTBIICHHS
IIPEBPAILECHUN 110 CXEME:



X Y Z

/n — ZH(NO3)2 — ZH(OHz) — KQ[ZI'I(OH)4]

A) NaNOs, NaOH, KCl

b) HNO;, KOH us30.

B) Cu(NOs),, KOH u36.

I') Cu(NOs),, KOH, KCI

2-20. C kakuMM U3 yKa3aHHBIX BEIIECTB pearupyeT pa3z0aBiiecHHasi CepHas
kuciora H,SO,4?

A) Hg

b) Al,O4

B) BaSO4

I Ca

Bapuanr 3

3-1. Omnpepenutre 5SKBUBAJEHT M  MOJSIPHYKO MacCy OSKBHUBaJE€HTa
TPUTHUAPOKCHUA ATIOMUHUS B PEAKIIMHU, TPOTEKAONIEH 10 YPaBHEHUIO:

Al(OH); + 2HCI = AIOHCI, + 2H,0

A)12u39

b) 1/3 u 26

B)1u78

3-2. CKOIBKO MPOTOHOB M HEUTPOHOB cozepskar sapa n3oronos 17°°Cl u 17°'C1?

A)17u 18; 17 u 37

b)35ul17;37ul7

B)17u18;17u 20

IN35ul17;17u37

3-3. Onpenenure raaBHOE KBAHTOBOE YKCIIO AJIEKTPOHOB BHEUIHETO YPOBHS B
aToMe DJIEMEHTA C JIEKTPOHHOM (popmyoii 1s22s22p°3s23p!

A)l

b)2

B)3

)4

3-4. B xakoM mepuone W KaKOW TMOATPYMIE NEePUOJUYECKON TaOIUIIbI
JI.1.MeHneneeBa HaXOAUTCS DJIIEMEHT, aTOM KOTOPOTO MMEET CIEAYIOIIEE CTPOEHUE
IPEIBHEIIHETO U BHEIIHETO SJIEKTPOHHEIX CII0eB: 3s23p®3d4s2?

A)4,VIIB

b) 3, VIA

B) 3, VIIB

)2, VIA

3-5. Ucxoxas u3 3akoHOMepHOCTel [leprnoanyueckoit CUCTEMBI, TaTE OTBET Ha
BOIIPOC: Kakas U3 IBYX KUCTOT sBisieTcs 6onee cunbHoi: HCl mm HI?

A) HCI

b) HI

B) KUCIOTHI OTMHAKOBOM CHUIIBI

3-6. Kak U3MEHSAIOTCS METaNIMYECKHE CBOMCTBA 3JIEMEHTOB B psany: Ca - Sr -
Ba -Ra?

A) ocnabeBaroT



b) ycunuatorcs

B) u3zMenstorcs nepuoandecku

3-7. Onpenenure Ty xuMuaeckoi cBs3u B mojiekynax NaCl, HCI, Cl,

A) KOBaJIeHTHAas MOJSPHAs, UOHHAsI, KOBAJEHTHAsI HEMOJISIpHAS

b) nonnas, xoBasieHTHas MOJIsIpHAs!, KOBAJICHTHAS! HEMOJsIpHAs

B) meTtannnueckas, KoBaJleHTHas HEMOJSAPHAsl, HOHHAS

3-8. Beruucnure, BO CKOJIBKO Pa3 YMEHBLIUTCA CKOPOCTb PEAKLUWH B ra30BOM
daze npu noHmwxkeHun Temmepatypsl co 1100°C mo 800°C? TemmepaTypHbIii
KOA(DPUIIUEHT CKOPOCTH PEAKIIUU Y=3.

A) B9 pa3

b) B 4 paza

B) B 27 pa3

I') B 2 paza

3-9. BepHO 1M yTBEpKIEHHUE, UTO NPU CTAaHAAPTHBIX YCIOBHSX CTaHAApTHAs
sHeprus [mnb0ca G%gg SBISIETCS KPUTEPUEM CAMOIIPOU3BOIBHOTO MPOTEKAHUS
XUMHYECKON peakiuu?

A) na

b) et

B) BepHO "yacTU4yHO

3-10. YcTaHOBUTE COOTBETCTBUE MEKIY COCTABOM COJIA M TUIIOM €€ THAPOJIn3a
B BOJHOM pacTBOpE

COCTAB COJI1 TUIT TUPOJIN3A

1) L1,SO4 A) 1o KaTHOHY

2) Pb(NO;), b) o annony

3) MnCl, B) no katnony v aHMOHY

I') rugponusy He moaBepraercs

1 2 3

3-11. [leno4yHyO peakIO CPebl UMEET PACTBOP KaXKI0M U3 JIBYX COJICH:

A) KQS, NazCO3

b) KCI, CuSO,

B) KCl, NazCO3

3-12. Yemy paBHa CTENEHb OKHCIICHHMS aTOMOB B IPOCTOM Bemiectse? OTBeT
BBEJUTE YUCIIOM.

]

3-13. Onpenenure OKUCIUTENDb B OKUCIUTEILHO-BOCCTAHOBUTEILHON PEAKIINH,
npotekatomieit mo cxeme: C + 2N,0 = CO,+2N,

A)C

b) N,O

B) N2



3-14. Kakue cBOWCTBa METAUIOB M MX KAaTUOHOB XapAKTEPHU3YET IMOJIO0KECHUE
MeTajlia B psiy HalpsKEHUN?

3-15. Ilpumensia npunuun Jle Illatenbe, ykaxkute, B KaKOM HaIpaBICHUU
CMECTHUTCSI PABHOBECUE CUCTEMBI:

CO(r) + H,O(x) « CO, (r) + H, (r) AH = + 2,85 x/Ix, ecnu MOBBICUTh
JABJICHUE?

A) BIIE€BO

b) Bpaso

B) He cmectutes

3-16. CiuBatot pactBopbl: 1) u3ositok NaOH u H,S, 2) uzosirok NaOH u
Al(OH);. B xakux ciyyasx Npou30UIyT peaKinu?

A) TOJIBKO B MEPBOM CIly4ae

b) Tonbko BO BTOpOM ciiydae

B) B 06oux ciyuasx

I') H1 B OIHOM U3 CiTy4aeB

3-17. Kakas macca NaOH comepxurcs B 500 cm3 10%- ro pactBOpa
TUAPOKCH]IA

HaTpHs IIOTHOCTHIO 1, 06 r/cm3?

A)26r

b)62r

B)53r

IN15r

3-18. Boiuucaure pH 0,001M pactBopa azoTHoil kuciotel (o0 = 1). OTBer

BBEJIUTE YKCIIOM. |:|

3-19. Bribepute HeoOxomuMmble BemectBa X, Y, Z Ui OCYIIECTBIICHHS
IIPEBPALLEHUN 110 CXEME:

X Y Z

Cu — Cu(NO;), — Cu(OH), — [Cu(NH;)4] (OH),

A) HNO;, KOH, NH;

E) Ag NO3, HQO, NH3

B) NaNOs, NaOH, H,0

I') KNO;, H,O, NH;

3-20. C kakuMM W3 YKa3aHHBIX BELIECTB pearupyeT KOHLUECHTPUPOBAHHAS
cepnas kuciora H;SO4 pu 0OBIYHBIX YCIOBUSIX?

A) KOH

b) Fe

B) Al

I') CuO

IpakTuyeckoe 3ananue (I13)

1. Uemy paBHBI MOJISIpHBIE 00BEMBI SKBUBAJICHTOB BOJOPO/Ia U KUCIOPOAa pU
H.y.?

2. Kakue ycnoBHs Ha3bIBalOTCS HOPMAJIbHBIMU?



3. U3 Kakux 3JIEMEHTApHBIX YaCTHUI[ COCTOMT aToMmHoe siapo? IlpuBeaute
XapaKTepUCTUKY COCTOSIHUSI DJIEKTPOHOB CHCTEMOMl KBAaHTOBBIX YHCEN, UX
(bU3HUECKUICMBICIL.

4. Tlo xakuM MpaBWIIaM 3amOJHSIOTCS aToMHbIe opoutanu? Kakue opOutanu
3anonHsroTcs panbiue: 4s unu 3d; S5s wnu 4d? [louemy? Hamummre 3neKTpoHHYIO
dbopmyily aroMa 3JeMEHTa ¢ MOpSAAKOBBIM HOMepoMm 19. K kakoMy »ieKTpoOHHOMY
CEMENCTBY OTHOCUTCS 3TOT 3JIEMEHT?

5. Yto Takoe u30TonsI?

6. B kakom mnepuoae M Kakoil moAarpymme nepuogudeckoil tabmuus J.H.
MeHnneneeBa HaXOAATCS DJIEMEHTBI, ATOMbI KOTOPBIX HUMEIOT CIEAYIOLIEE CTPOEHUE
BHEIIIHETO W MPEJIBHEIIHETO AJIEKTPOHHBIX clIoeB: a) 2522p63s23p1; 0) 3s23peds23ds?
KakoBa wux Bbicmias crenenb okuciaeHusi? CoctaBbTe (OPMYJIBI  OKCHIOB,
OTBEYAIOIINX BBICIIUM CTEIEHSIM OKUCJIEHUS 3TUX DJIIEMEHTOB.

7. Kakyrwoo BBICIIYIO CTEIEHb OKHUCJICHHUS IPOSBISAIOT yriaepos, ¢ocdop,
Mmapranen, cepa? Ilouemy? K Kakum 3JIEKTPOHHBIM CEMEWCTBAM IMPUHAJJIEKAT ITH
anemeHThl? CocTaBbTe (OPMYIBI OKCHUIOB W THAPOKCHIOB J3THUX DJIEMEHTOB,
OTBEYAIOIIMX BBICIIUM CTENEHSAM OKUCIICHUS.

8. OxapaxkTepuzyilTe OCHOBHBIE THUIBI XUMHUYECKOW CBsI3M (HMOHHAf,
KOBJICHTHAs1, BOJOPOHAS, METAJUTMYECKAs) U MPUBEAUTE MO TPU MpPUMEpa BEILECTB
C COOTBETCTBYIOIIIMM THUIIOM CBSI3H.

9. Uto xapakTepusyeT dHTaIbIus?

10. K kakoMy KOJMYECTBY BEIIECTBA OTHOCHUTCS TEIJIOBOM 3dPexr,
3aIUChIBAEMBIA B TEPMOXUMHUYECKOM YPAaBHCHHUU?

11. KakuM 3aKOHOM OIpenensieTcs 3aBUCUMOCTb CKOPOCTU PEAKUHUH OT
koHueHTpauu? [lpuBeaure GopMynrpoBKy.

12. TlpuBenutre dopmynupoBky mnpunnuma Jle Ilarense. Hamummre
BBIPOKEHHUE JIJII KOHCTAHTHI JTUCCOIMAIMU OpTOHOCHOPHONW KHUCIOTHI MO TEPBOM
cryneHd. Kyaa cMecTHTCS paBHOBECHME IMpPU TOBBIIMIEHUU TEMIEPATYphl, MpHU
00aBICHUN KUCIIOTHI, TP JT0OABIICHUH IIIEJIOYHN ?

13. Ucxons u3 creneHu okucieHuss maprasia B BemecrBax KMnO4, MnOz,
Mn, ompeznenure, Kako€ U3 HHX MOXKET OBITh TOJBKO BOCCTAHOBHUTENIEM, TOJIBKO
OKHCIIUTEIIEM WX MPOSABIIATH OKUCIUTEIBHO-BOCCTAHOBUTENBHYIO IBOUCTBEHHOCTD?

14. Kakol 53J€KTpOoJ B TajJbBaHUYECKOM 3JJIEMEHTE HA3bIBACTCA KATOIOM?
Anonom? IloueMy KaToj B TaJlbBAHUYECKOM 3JIEMEHTE U TPHU 3JIEKTPOJIHU3E UMEIOT
pa3Hble 3HAKu?

15. BO3MOXHO 71 B pacTBOpe COBMECTHOE CYIIECTBOBAHUE CIEAYIOLINUX
BemectB: a) CuSO4 m NH4OH, 6) CuSO4 m NaOH, B) CuSO4 u HCI? Hns
B3aMMOJICHCTBYIOIIMX BEILIECTB COCTABBTE MOJIEKYJISIPHBIE U MOHHO-MOJIEKYJISIPHBIE
YPaBHECHUS PEAKIIHM.

16. TIlepeuucnaute QaxTopbl, BIUAIONIME Ha TuUapoiau3. Hamumure
MOJIEKYJISIDHBIE W HWOHHO-MOJIEKYJISIDHBIE ~ YpaBHEHHUSI peaklMil  TUapoJin3a
cnenyronux coneii: CH3COONa; K2SO4; Znlo.

17. CoctaBpTe XHUMHUYECKHE (HOPMYJBI MEPEUYUCICHHBIX COEAMHEHUN:
TUAPOCYIb(DHUA Kamblus, THAPOKCOXJOpua Oapus, auruapodocdar amoMuHWMS,
HUTPAT aMMOHHUS.



18. HazoBure coemunenus, umeronue cieayroomme dopmynsl: Fe(OH)2Cl,
Ca(HSO4)2, NH4HSO3, HNO:2.

19. Hanumwte ypaBHEHUSI JUCCOLMALMM  CIEIYIOMIUX KOMIUIEKCHBIX
coequnenuii: [Cr(H20)4CI2]CI; K[Ag(CN)2]; Zn2[Fe(CN)s] Uemy paBHa CTENeHb
OKUCIICHHSI W KOOPJMHAIIMOHHOE YHCIIO KOMIUIEKCOOOpa3oBareiied B  ATUX
COCAUHEHUSX ?

20. OxapakTepu3yuTe KHUCIOTHBIE W OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIC
CBOMCTBA nepokcuaa Bogopona. [lpusenure ypaBHeHUs peakiui.

21. Yro Ttakoe cnuH-BajieHTHOCTh? Ilokaxkute, mouemy ¢GTOp HMEET
MOCTOSTHHYIO BaJICHTHOCTb, a XJIOP — IEPEMEHHYI0?

Ot4er no 1adboparopHoii padore (OJIP)

KonTpoJibHbIe BONIPOCHI K J1a0opaTopHoii padote Ne 1
«HccaenoBanme axcopouuu ITAB U3 BOAHBIX pAaCTBOPOB HA NIOBEPXHOCTH
AKTMBHPOBAHHOIO YIJISI METOA0M M3MePEHUs OBEPXHOCTHOTO HATSIKEHH S

1. Jlaiite ompenesiieHHME  MOHATHSAM: aJACOpOIMs, aJCOPOEHT, aJacoOpOTHB,
ajzicopOar.

2. B dem 3akiroyaroTcs OCOOEHHOCTH aJcOpOLMM Ha rpaHule pasneie a3
TBEPJIOE TEJO - KUIKOCTh?

3. Kak onpenenuts NoCTOAHHBbIE B ypaBHEHMN DpeilHAINXa, €CIM MOIYYEHbI
OKCIEPUMEHTAJbHBIE  JIaHHbIE IO  aJcopOIMM B  HEKOTOPOM  MHTEpBaJe
KOHIICHTpaIui ?

4. Tlo kakuM MpU3HAKaM MOXHO OTJIMYUTH (PU3UUYECKYIO aJaCOpOLMIO OT
xeMocopOuu?

5. Kak Bausier anuHa yraeBogopoaHoro paaukana [IAB Ha 3nauenne KKM?

6. Kak Bnusier Temmneparypa Ha ¢azoBoe coctosiHue [IAB?

OTtuer mo s1adoparopHoii padore (OJIP)
KonTpoJibHbIE BONPOCHI K J1a00paTOpHOii padoTe Ne 2
«Onpenesnenne BJAMSHAS NPUPOALI NOJTUMEPA HA €r0 NOBEPXHOCTHBIE
CBOMCTBa»

1. JlaiiTte omnpeneneHue MNOBEPXHOCTHOTO HATSHKEHUS M MTOBEPXHOCTHOM
sHepruu. KakoBa ux npupoa.

2. OOBbsICHUTE 3aBUCUMOCTb ITOBEPXHOCTHOI'O HATSKEHUSI OT TEMIIEPaTyphl

3. Haiite onpenenenus [IAB u I1MB. IlpuBeaure npumMepsl.

4. Yto Takoe agcop6ius? Bunbr agcopommm.

5. Otnnuns GU3HIEeCKON U XUMUYECKOH aJIcopOIun

6. [TonoxuTenbHas U OTpULIATENbHAS a1COPOLIHS

7. B dYeMm 3aKiIroyaeTcs DHEPreTHYeCKass W CWIOBAs HHTEPIIPETalMs
MOBEPXHOCTHOT'O HATSKEHUS?

8. Kakue MeTo/bl ornpeiesieHns MIOBEPXHOCTHOI'O HATSYKEHUS Bbl 3HAaeTe?

9. Uto Takoe NOBEPXHOCTHASI AaKTUBHOCTH?

10. B yvem otnuuue I ot ['makc?

I1. B 4emM cOCTOAT OCHOBHBIE IOJOKEHUS TEOPUH MOHOMOJEKYISPHON
aacop6muu Jlenrmiopa?



12. Kak 3aBUCUT ITOBEPXHOCTHOE HATSHKEHUE B TOMOJIOTUYECKOM PSIAy?
13. Ha uem ocHoBaH BbIBOJ ypaBHeHus [ u66ca?

IIpumep 3a0arnus

s Trekymero kourpoJs TK2:

[IpoBepsiemast KOMIIETEHIMSA:

[TK-1 CriocobeH ucmnoib30BaTh HAa MPAKTUKE 3HAHUSI O CTPYKTYpPE, CBOMCTBAX,
HA3HAYEHUU U TEXHOJOTUAX MOJYyYSHUS] MAaTEPUATIOB, HAHOCTPYKTYP

Nnpukatopsr:

[IK-1.1 Tlpumensier 3HaHUS O CTPYKType, (PU3UKO-XUMHYECKUX CBOMCTBAX,
TEXHOJIOTUSAX MAaTEpUajJOB M HAHOCTPYKTYp IPH HCCIEIOBAHUU HMX IMAPAMETPOB U
MOAU(UKAITUH

[IK-1.3 OcymectBiser BBIOOp M TPUMEHSET COOTBETCTBYIOIINE METOJIbI
MOJIETUPOBAHUSI CTPYKTYpPhl M CBOMCTB MaTe€pUalOB, XWMHUYECKHX, (DU3UYECKUX,
MEXaHUYECKUX U TEXHOJIOTHUECKHUX MPOIIECCOB UX MOIYYCHHS U MOIUDUKAIIUN

Tecrt (Tecr)

Bapuanr 1

1. TpeTbrM 4JIEHOM TOMOJIOTHUYECKOTO psiia aTKAHOB SBJISIECTCS:

a) MeTaH, 0) 3TaH, B) IpoIaH, ') OyTaH

[IpaBUIBHBIN OTBET: B)

2. Kako#i yraeBojmopos oOpasyercss MpU B3aUMOJCHCTBUM JBYX MOJb 2-
OopomOyTaHa ¢ HaTpueM 1o peakiuu Bropia:

a) 3-MeTwiIneHTaH, 0) 3,4-nMMEeTUITeKCaH, B) 2,3-1UMETUI0yTaH, I') OKTaH

[TpaBwIBbHBIN OTBET: 0)

3. [IponykToMm B3aumoaeicTBus 1-0yTeHa ¢ BOJIOM B KUCIION cpefie sIBISETCS:

a) 1-6yranoun, 6) 2-6yranoun, B) 1,2-0yTananoi, T) TIUIEPUH

[IpaBunbHBIN OTBET: 0)

4. Kakue raJioreHONpOn3BOHBIE 00Pa3yIOTCS MPU B3aUMOJICHCTBUH TOTYOJa C
xsiopoM B nipucytctBun FeCl3:

a) N-XJIOPTOJIYOJl, 0) 0-XJIOPTOJIYOJI, B) M-XJIOPTOIYOJI, T') OCH3UIXIJIOPU

[IpaBuiibHBIE OTBETHI: a), 0)

5. CiupThI XapaKTePU3YIOTCS HATMIUEM (DYHKIIMOHATBLHOUW TPYIIITHL:

a) —OH, 6) -NH2 , 8) -COOH, r) -COOR

[IpaBUnBHBIN OTBET: a)

6. C KaKuMHU U3 NIEPEYUCIIEHHBIX COEIMHEHUI B3aUMOAEHCTBYET 3TAHOM:

a) HaTpHii, 0) YKCyCHasl KUCIIOTa, B) TUAPOKCHU HATPHS, T') METaH

[IpaBwiIbHBIE OTBETHI: a), 0)

7. @eHoI MoTy4yaroT B3auMOJICHCTBIEM XJIOpOEH301a C:

a) aMMHaKoM, 0) CepHOI KHCIOTOM, B) THAPOKCUIOM HATPHUsI, T) METAHOM

[IpaBuIIbHBIN OTBET: B)

8. Kakoe wu3 mepeynciaeHHBIX COCAMHEHUH HE BCTYMAeT B PEAKIUIO
«CepedpsHOTO 3epKaIay:

a) areToH, 0) aneTaabACeTH/I, B) TIIOK03a, T) OyTaHah

[IpaBUIBHBIN OTBET: a)



9. Kakue 13 nepeunciaeHHbIX COCTMHEHUH MMPEUMYIIIECTBEHHO 00pa3yoTcs Mpu
B3aMMoOJIeicTBUM OyTaHa Cc | Momb pa30aBIEHHON a30THOM KHUCIOTHI TIPH
HArpeBaHUU:

a) 1-uutpobytaHn, 0) 2-0yTeH, B) 2-HUTPOOyTaH, I') BoAa

[IpaBuiibHBIE OTBETHI: B), T')

10. Kakoe u3 mepedncieHHbIX BELECTB 00pa3yeTcss MpH BOCCTAHOBJIEHUM 1-
HUTPOMPOIIAHA:

a) IponuJiaMuH, 0) U30MPONUIIAMUH, B) aHUJIUH, T) IPOIUH

[IpaBUnBHBIN OTBET: a)

11. B Monekyiie 6enka OCTaTKu - aMMHOKHCIIOT CBS3AHHI ....... Caszamu

a) TBOMHBIMU, O) TPONHBIMH, B) TIENITUIHBIMHU, T') BOAOPOIHBIMU

[IpaBWIBHBIN OTBET: B)

12. B ocHOBE MOJTy4eHHUsI TOTUTIPOIUIICHA JISKUT PEaKIIUs:

a) arepudukaimu, 0) MOJIUKOH/ICHCAIIUU, B) TTOJIUMEPHU3AIIHIH,

T) IETUPUPOBAHUS

[IpaBWIbHBIN OTBET: B)

BapuanT 2

1. HeTBepThIM YJIEHOM IOMOJIOTHYECKOTO PsAJIA AIIKAHOB SIBJISIETCS:

a) meHTaH, 0) OyTaH, B) MpoNaH, ') 3TaH

[IpaBumnbHBIN OTBET: 0)

2. Kakue yrieBoaopoabpl 00pa3yroTcs Mpu B3aUMOACHCTBUM 2-OpoMIIponiaHa U
OpomaTaHa c HaTpueM Mo peakiuu Bropua:

a) 2-metunOyTaH, 0) 2,3-aumMeTOyTaH, B) 3-METUIINEHTaH, I') OyTaH

[IpaBwiIbHBIE OTBETHI: a, O, T)

3. Kakoii anken oOpasyercsi mpu JEHCTBUM CIUPTOBOIO PacTBOpa THIIPOKCHUIA
Kayus Ha 2-0pomMOyTaH?

a) 9TeH, 0) mporeH, B) 2-0yTeH, 1) 1-0yTeH

[IpaBWIbHBIN OTBET: B)

4. ITpoayKTOM B3aUMOJCHCTBUS MTPOIIEHA C OPOMOBOOPOIOM SIBIISCTCS:

a) 1-6pomnpomnan, 0) 2-6pommponat, B) 1,2-quGpommnporna, r) nponaH

[IpaBusbHBIN OTBET: 0)

5. Kakue ranoreHonpou3BoHbIe 00pa3yroTCs IpU B3aUMOJIEHCTBUU TOIYOJa C
Oopomowm B npucytcTBun FeBr3:

a) n-OpoMToTyo0J, 6) 0-OpOMTOIYOJ, B) M-OpOMTOJYOJI, T') OEH3UIOPOMHU/T

[IpaBuiIbHBIE OTBETHI: a), 0)

6. Kakoii ciupt oOpasyercs npu B3auMOJEUCTBUU 1-OpoMrporiana ¢ BOJHBIM
PacTBOPOM THAPOKCH]IA HATPHUS:

a) 1-nponanosn, 0) 2-mpomnaxHoi , B) 1,2-pomananod, ') FIUIEepruH

[IpaBuIIbHBIN OTBET: a)

7. C KaKuMHU U3 IEPEYUCIIEHHBIX COCIMHEHUI B3aUMOJEHCTBYET 1-ITponaHout:

a) Kanuii, 0) mponaHoBask KKCIIOTA, B) TUAPOKCH]I KaJIUs, T') TaH

IIpaBunbHBIE OTBETHI: ), 0)

8. Ilpu oxucieHuMM aneTanbAeruja MO PEeaKUUHd «CepeOpsHOro 3epKaja
oOpazyeTcsi:

a) YKCyCHas KucjioTa, 0) MypaBbUHAasi KMUCJIOTA, B) 3TAHOJ, T') METaHOJ



[IpaBuIIbHBIN OTBET: a)

9. Ilpu B3auMOACHCTBUYU MPOMIAHOBOW KUCIIOTHI C 1-0yTaHOJIOM B MPUCYTCTBUU
KOHIICHTPUPOBAHHOM CEPHOM KUCIOTHI 00Pa3yroTCs:

a) OyTUnoBBIM 3(UP TMPOMAHOBONW KHUCIOTHI, ©) W3OMPOMMUIOBEIA 3uUp
OyTaHOBOM KHCJIOTHI, B) MPOMIIOBKIHA 3(hup OyTaHOBOI KUCIOTHI, T) BOJA:

[IpaBuiibHBIE OTBETHI: a), T)

10. Kakue u3 nepedncieHHbIX COeIMHEHU 00pa3yoTcs Py B3auMOICHCTBUU
OporaHa ¢ pa30aBIeHHOW a30THOM KHUCJIOTOM MNpU HArpeBaHuM (peakuus
KonoBasiosa):

a) 2-HUTPOIIpOIaH, 0) MPoNeH, B) 2-aMUHONPOIaH, T) BoAa

[IpaBwiIbHBIE OTBETHI: a), T)

11. Kakoe u3 mepeducieHHBIX BeIECTB 00pazyercs IpH BOCCTAHOBJICHUU
HUTPOOEH30J1a MO peakiuu 3UHUHA!

a) ¢enHod, 6) TONyOI1, B) aHWIHH, T') OCH30MHAasI KUCIIOTa

[IpaBWIIbHBIN OTBET: B)

12. ®enondopmanbaeTuaIHbIE CMOJIBI SBISIOTCS TPOYKTAMU:

a) OJIMKOHACHCAINK (peHoIa B (opMalIbJACTH IA,

0) monmmmepuzaruu ¢eHosa u Gopmanbaeruia,

B) NOJIMKOHJICHCALIUU (DEHOJA U alleTalIbIeruaa,

I') noauMepu3anuu (GeHona U aleTanbaeruia

[IpaBUNBHBIN OTBET: a)

3. KomonmHas XuMus

OcobOenHoctu, Kiaccuukanums ¢ METOJbl TOJYYEHHUS] TE€TepPOTreHHO-
JUCIIEPCHBIX CUCTEM; IIPEJICTABUTENN T€TEPOTC€HHO-AUCTIEPCHBIX CUCTEM

1 BapuaHT.

1-1. UcTuHHBIE KOJIIOUIHBIE CUCTEMBI- ATO. ..

a) BeicokoucriepcHple CHCTEMBI

b) I'pyboaucriepcHbIC CHCTEMBI

c) 'omorenHbie CUCTEMBI

d) I'eTeporeHHbIe CHCTEMBI

1-2. KomnonaHble CUCTEMBI YCTONYUBHL. . .

a) CenMMEHTAIMOHHO (KUHETUYECKHU)

b) ArperatuBHo

c) CenuMEHTAIMOHHO U arperaTuBHO

[-3.CucTeMbl ¢ TBEpIOM IUCIIEPCHOHHOM CpPENOM M TBEPAOM AUCIEPCHOMN
(azoii Ha3bIBAIOTCHL. . .

a) CyCICH3UH

b) amynbcun

C) TBEp/Ible r€TEPOTreHHBIE CHCTEMbI

d) mensr

1-4. Cucrembl C TBEpJON IUCIEPCHOHHOW CPENIOW M Ta30BOM AUCHEPCHOMN
¢azoii Ha3BIBAIOTCHL. . .

a) CyCHEeH3UH

b) aspo3zonm

C) MMOPUCTHIE TENa



d) TBepabIe TIEHBI

1-5. Cucrembl ¢ XKUJIKOW AMCIIEPCUOHHON CPeAor M >KUJAKOW JUCIIEPCHOM
¢azoii Ha3BIBAIOTCHL. . .

a) 30711

b) neHsI

C) AMYJIbCUU

d) aspozonu

1-6. Cucremsl ¢ ra3oBOM AMCIEPCHOHHOM CPENOM M TBEPAOW AUCIEPCHOMN
¢dazoii Ha3bIBAIOTCA. ..

a) 30JI1

b) amynbcun

C) a3p030JI1

d) nmensl
1-7. Tlo knaccudukamuy, TMOPUMEHSIOMICHCS UIsI CHCTEM C  JKHJIKOMN
JUCIICPCUOHHOW CpEeJIO, ... CHCTEeMBI OOJIAJIAIOT XOPOIIUM B3aWMOJICHCTBUEM

mucniepcHor  ¢daspl M JUCHEPCHOHHOM  Cpelbl  SIBISIOTCS  OOpaTUMBIMU |
TEPMOJIMHAMHYECKNE  PABHOBECHBIMHU  CHCTEMaMH, HE TpeOYIOT  HaIUdus
cTabuan3aTopa, MOTYT OBITh MOJy4Y€Hbl KOHIIEHTPUPOBAHHBIMU, CJIa00 pearupyroT Ha
IPWINBAHUE 3JIEKTPOJIUTA.

1-8. K n1ooOHBIM crucTeMaM OTHOCATCS:

a) CyCHeH3UH

b) moJIyKOJIIIOUABI

C) OMYJIbCUHU

d) pacTBOpBI BEICOKOMOJIEKYJISIPHBIX COSTUHEHUMN

1-9. B cootBeTcTBUM ¢ KiIaccupUKaIUMEH 10 CTETIEHH B3aMMOICHCTBUS YaCTHI]
TucniepcHor (a3bl MeXay COOOW ... CUCTEMBI — 3TO OECCTPYKTYpHBIE CHUCTEMBI,
YaCTHI[bI TUCTIEPCHOM (Pa3bl CIIOCOOHBI COBEPIIATH TEIIJIOBOE

JBU)KEHHE HE3aBHCUMO JIPYT OT JpyTa.

1-10. K cBsi3HOIUCTIEPCHBIM CUCTEMAM OTHOCSATCSL:

a) CTyJIHU

b) aspo3zonm

C) pa30aBlIEHHbIE IMYJIbCUU

d) renu

I-11. ¥V yapTpaMHUKpOTe€TEpOTeHHBIX CHCTEM pa3sMep YacTHL AUCIEPCHON
da3sml. ..
a) 107 — 107 cm (1 - 100 um)
b) 10° — 1073 cm (102 — 104 uMm)
¢) > 1073 cm (104 HMm)
1-12. Y rpyboaucriepcHBIX CUCTEM pa3Mep YaCTUIl JUCTIEPCHOM (asbl. ..
a) 107 — 107 cm (1 - 100 um)
b) 10° - 1073 cm (10% — 10* um)
¢) > 1073 cm (10* M)
1-13. V nepexognonopuctsix Tea no M. M. /Iyoununy pazmep nop...
a) 10 2 HM
b) ot 2 1o 200 aHM



c) 6omee 200 HM

1-14. Tlpu mnoNy4eHHH KOJUIOMJHBIX CHCTEM HEOOXOJMMO COOII0JCHUE
CICIYIOIIHNX YCIOBHM:

a) - ... paCTBOPUMOCTb TUCIIEPCHOI (pa3bl B TUCTIEPCUOHHOMN CPEIE;

b) — Ha;M4wMe ... B CHCTEME.

1-15. KoHneHCalMOHHBIE METOJbI MOJYYEHHS! KOJUIOMAHBIX CHCTEM IEISATCS
Ha ... ¥ ... METOJBI.

1-16. IucmepraumOHHBIE METOIbI  IOJYYEHHS  KOJUIOMJHBIX  CHCTEM
NOJIPA3JIESIOTCS HA METOABI ..., ... U ... TUCIIEPTUPOBAHUSL.

1-17. IlenTr3auuu TpeNITCTBYIOT MPOLECCHI ... U ... OCaJKa.

1-18. Aspo3onu aensT Ha TyMaHbl U AbIMBI. TyMaHbl — 3TO CHUCTEMBI C
JUCIIepCcHOM (pa3oi, a ABIMBI — C ... TUCIIEPCHOU (ha3oi.

1-19. Cycnen3un — 3TO CHCTEMBI C ... JucrepcHoll (dazoil u
JIUCTIIEPCUOHHON CpeaOH.

1-20. ITo onTU4YECKUM U MOJIEKYISIPHO-KUHETUUECKUM CBOMCTBAM CYCHEH3UH U
30JI ¢ TBEPJIOK qucIiepcHoi (a3oi ... .

1-21. OMynbCHH — 3TO CUCTEMHI C ... TACTIEPCHOU (a30H u ... JUCTIEPCHOHHON
CpEIoM.

1-22. YV smynbcuii BTOporo pona (oOpaTHbIX) ... AucrnepcHas ¢dasza u
JTUCIIEPCUOHHAs cpefa.

1-23. DOwmynbcun JAensT Ha  pa30aBlieHHblE, KOHLEHTPUPOBAHHBIE U
BBICOKOKOHIICHTPUPOBAHHbIE (YKEJTATUHUPOBAaHHBIE). Y pa30aBJICHHBIX 3MYJIbCUI

COJIEpIKaHUE TUCTIEPCHOM (asbl JI0 ... 00BEMHBIX %, Y KOHIIEHTPUPOBAHHBIX — JIO ...
00BEMHBIX %, Y BBICOKOKOHILIEHTPUPOBAHHBIX (XKEITATHHUPOBAHHBIX) — OoJee

00BEMHBIX %.

1-24. TleHbl — 3TO CHUCTEMBI C ... IUCTHEPCHOU da3oil u ... AUCHEPCUOHHOMN
cpenou.

2 BapHaHT.

2-1. KomnouaHele CUCTEMEL. ..

a) TePMOJMHAMUYECKH HEPABHOBECHBIE

b) TepMoAMHAMUYECKH PABHOBECHBIE

) 00y1a1at0T U30BITKOM CBOOOTHON TOBEPXHOCTHOM SHEPTHU

d) He o6magaroT 30BITKOM CBOOOTHOM MOBEPXHOCTHON YHEPTUU

2-2. YeM MeHbIIIE pa3Mep YaCTHUIl TUCTIEPCHOU (Da3bl, TEM ...

a) OospIle yaenbHast Mexk(a3Has MOBEPXHOCTh

b) MeHblIIe yAenbHas MeX(pa3Has MOBEPXHOCTh

C) BBILLIE AUCIIEPCHOCTh

d) MeHbIIIe AUCTIEPCHOCTH

2-3. Cucrembl C TBEPIOM IHUCIEPCUOHHOW CPEAOW M KUIKOW AUCIEPCHOMN
(azoii Ha3bIBAIOTCHL. . .

a) OMYJIbCUH

b) TBepble SMYIBCUU

C) 30

d) kanunspHbIE CUCTEMBI



2-4. Cuctembl € XUIKOW IUCIIEPCUOHHOW Cpeod M TBEPAOW IHCHEPCHOM
¢azoii Ha3BIBAIOTCHL. . .

a) CyCHeH3HUH

b) 3011

C) SMYJIbCUHU

d) kKanwspHBIE CUCTEMBI

2-5. Cucrempl ¢ KUAKOM NHCIEPCUOHHOM CpPENOM M Ta30BOM AUCIEPCHOMN
¢dazoil Ha3bIBAIOTCA. ..

a) YMYJIbCUHU

b) mopuctsie Tena

C) TICHBI

d) aspozonu

2-6. Cuctembl C ra3oBOM AUCIEPCUOHHOW CpeIod M KUAKOW JIHUCTIEPCHOM
¢azoii Ha3bIBAIOTCHL. . .

a) TIEHBI

b) TBepABIC IMYIIbCHH

C) SMYJIbCUHU

d) aspozonmu

2-7. Tlo xnaccudukanuu, MOPUMEHSIOMICHCS Ui CHUCTEM C JKHAKOHN
JUCTIEPCUOHHON CPEOH, Y ... CUCTEM IUIOXOE B3aUMOJICUCTBUE AUCIIEpCHON (a3bl U
JUCIIEPCUOHHON Cpefbl, ’TO HEOOpaTUMbIE M TEPMOJUHAMUYECKH HEPABHOBECHBIC
CHUCTeMaMH, TPEOYIOT HaJIu4usl CTa0Wuau3aTopa, 4acTO HE MOTYT OBITh IOJYy4YEHBI
KOHIICHTPUPOBAHHBIMH, PE3KO PEAarupyroT Ha MPUIIMBAHKE DJICKTPOJIUTA.

2-8. K mnouibHBIM cucTeMaM OTHOCSTCS:

a) 30JIH

b) pacTBOPHI BHICOKOMOJIEKYJISIPHBIX COCIMHEHUM

C) BMYJIbCUHU

d) moaykomIon B!

2-9. B cooTBeTcTBHH ¢ KiIaccH(pUKAIIUEH MO CTEIICHH B3aUMOJICHCTBUS YaCTHI]
TUCTIEPCHON (Pa3bl MEXAY COOOM ... CHCTEMBI — 3TO CTPYKTYPUPOBAHHBIC CHCTEMBI, Y
KOTOPBIX YaCTHUIBI TUCTIEPCHOW (Da3bl HE CIMOCOOHBI K CBOOOJHOMY B3aUMHOMY
NEePEMEILICHHUIO.

2-10. K cBOOOJHOIUCTIEPCHBIM CUCTEMAM OTHOCSATCS:

a) CTyJHU

b) a’pozonu

C) 30JIH

d) reau

2-11. Y MUKpPOTEeTEepOreHHBIX CUCTEM pa3Mep YaCTHUIl JUCTIEPCHOU (asH ...

a) 107 — 107 cm (1 - 100 am)

b) 10° — 1073 cm (102 — 10% um)

¢) > 1073 cm (10* um)

2-12. YV mukponopuctsix Teq mo M. M. JlyOununy pasmep mop. ..

a) 10 2 HM

b) ot 2 70 200 EM

c) 6onee 200 HM



2-13. Y makpomnopuctsix Ten mo M. M. JlyOuHuHy pasmep mop...

a) 10 2 HM

b) ot 2 10 200 HM

¢) 6omee 200 HM

2-14. KongeHcamOHHbIE METO/bI TOJYUYECHUSI KOJUIOUIHBIX CHCTEM OCHOBAHBI
HA ...

a) YKpPYNHEHUU MOJIEKYJl WJIM HOHOB BENIECTBAa JHUCIEPCHOU (a3bl [0
KOJUTOMIHBIX YaCTHIL

b) uU3MenpYEeHUM TBEPIbIX WM JKUJIKUX TEI B JUCIEPCUOHHBIX Cpelax C)
nepeBo/ie B KOJJIOUAHBIN pacTBOP 0CAJKOB, 00Pa30BABIINXCS MTOCIIE KOATYJISIIUU

2-15. JlucniepraiiluOHHBIE METOABI MOJYYEHUS KOJUIOMAHBIX CHCTEM OCHOBAHBI
HA ...

a) YKpYIHEHHUH MOJIEKYJl WJIM HMOHOB BEIECTBAa JUCHEpPCHONW (a3pl [0
KOJUIOWIHBIX YaCTHIL

b) u3MenbueHWU TBEPIBIX WM KUIKUX Tell B JTUCIEPCHOHHBIX Cpelax cC)
MEPEBOJIC B KOJJIOUIHBIN pacTBOP OCAIKOB, 00Pa30BABIINXCS IMOCTIE KOATYIISAIUN

2-16. IlenTu3anust — 3T0 METOJ MOJIYYEHHUS! KOJUIOUJHBIX CUCTEM, OCHOBAaHHBIN
HA ...

a) YKpPYNHEHUU MOJIEKYJl HWJIM HOHOB BEIIECTBAa JHUCIEPCHOU (a3bl [0
KOJUIOMIHBIX YaCTHIL

b) u3MenbueHUU TBEPIBIX WM KUJIKUX TeJl B JUCIHEPCHOHHBIX Cpelax c)
nepeBo/ie B KOJIOUAHBIN pacTBOpP 0CAJKOB, 00Pa30BaBIINXCS MTOCIIE KOATYJISIIUU

2-17. Aspo3oau — 93TO cuctemMa ¢ ... WIA ... JUCHEpcHOM da3oit
U ...JJUCTIEPCUOHHOU CPEION.

2-18. Aspo30Ju SBISIOTCSA arperaTMBHO ... CHUCTEMaMU M, KakK MpaBUJIO,
CETMMEHTAITMOHHO (KHHETUYECKH) ... CHCTEMaMHU.

2-19. Pa3mepsl vactuil gucriepcHoi (a3bl CyCHEH3UH ... pa3MEpPOB YaCTHIL
JTUCIIepCHOM (ha3bl 301€H.

2-20. CycrieH3un SIBISIIOTCS arperaTuBHO ... CUCTEMaMHU M, Kak MPaBHIIO,
CEeIMMEHTAITMOHHO (KUHETHUYECKH) ... CHCTEMaMHU.

2-21. 'V osmynbcuit mepBoro ponaa (mpsMbIX) ... JucnepcHas — (asza

U ...JUCIIEPCUOHHAs Cpefa.

2-22. Ecnu B 3Myibcuu JucriepcHas (a3za CTaHOBHUTCS JUCHEPCHOHHOMN
cpenoi, a JAWCHEpPCHOHHAash cpeaa - JauchepcHor (a3zoi, TO 3TO sBJICHUE
Ha3bIBACTCA ... ...

2-23. 3 PeKTUBHOCTh AMYJIbIaToOpa XapakTepU3yIOT CHEeIUAIbHBIM YUCIOM —
ruapoduisHO-MunopmisHEIM 6anancoM (I'JIB). Ecnu uucno I'JIb nexut B mpeaenax
3 — 6, oOpasyeTrcst SMyJIbCHUS ... poja, eciau ke — 8 — 13, To 00pa3yeTcss IMYJIbCHS ...
pona.

2-24. TleHbl SABISIOTCA arperaTUBHO ... CUCTEMaMH M, KaK MPaBHIIO, OCOOCHHO
HU3KOKOHIIEHTPUPOBAHHBIE CETUMEHTALMOHHO (KHHETUYECKH) ... CUCTEMAMHU.

IIpakTuyeckoe 3ananue (I13)

1. Onpenenure, kakast u3 mosiekyn 6onee nonsapua: HCL, HBr, HI? ITouemy?

2. Hanumwure ypaBHEHHMS pEaklMid, KOTOpble HEOOXOJUMO IPOBECTH IS
ocyliecTBieHus caenyromux npespanienui: S — H2SO04 — CuSO4 — ZnSO4.



3. Hanummre ypaBHEHHS peaklUid, KOTOpPbIe HEOOXOIUMO TPOBECTH IS
OCYIIECTBIIEHUS CIIEAYIOLIUX ITPEBPALECHUMN:

PH3 — P205— HPO3— H3PO4 — Ca(H2PO4)2.

K okuciurenbHO-BOCCTAHOBUTENBHBIM PEAKLIHSAM COCTABBTE AJICKTPOHHBIE
ypaBHEHHUSI, K OOMEHHBIM PEAKIUSIM - HIOHHO-MOJICKYJISIPHBIE.

4. Hanumwute ypaBHEHHS peakluid, KOTOpble HEOOXOAUMO MPOBECTH IS
OCYILIECTBJICHUS CIEayIoMuX npeBpanienuii: Si02 — Si — Mg2Si — SiH4 — SiO2.

K okucnurenbHO-BOCCTAHOBUTEIBHBIM PEAKLIHSAM COCTABBTE AJICKTPOHHBIC
ypaBHEHUS.

5. Hamuimurte ypaBHEHHUSI peakiuii, KOTOpble HEOOXOJMMO MPOBECTU IS
ocymiecTBiIeHus ciaeayromux npespaiienuii: K — KH — KOH — KCIO

K okuCIuTENbHO-BOCCTAHOBUTEIBHBIM PEAKLHUAM COCTaBbTE AJIEKTPOHHBIE
ypaBHEHUS, K OOMEHHBIM PEAKIIUSIM - HOHHO-MOJIEKYJISIPHBIE.

6. Conum KakMxX METaJIOB OIpEeeNaoT >KEeCTKOCTh Bojabl? IlpuBenure
YPAaBHEHHUSI PEAKUMHA, C IOMOILIBK) KOTOPBIX MOXHO YCTPAaHUTh BPEMEHHYK) H
MTOCTOSIHHYO JKECTKOCTB BO/IBL.

7. CocTaBbTe ypaBHEHHMSI peaKIUW, YKa3aB YCIOBUS HUX IMPOBEJCHHUS, B
cooTBeTcTBHH cO cxeMoi: Fe — FeBr3 — Fe(NO3)3 — Fe(OH)s.

8. Hamumure ypaBHEHUs peaklMil, KOTOpble HEOOXOIWMO MPOBECTH s
OCYIIECTBJICHUA CIIEAYIOUINX MPEBPAIICHUN:

Cr203 — K2CrO4 — K2Cr207 — Cr2 (S0O4)3 — K3[Cr(OH)s]

HazsoBute BemniecTna.

9. Tlepeunciure OCHOBHBIE TpeOOBaHUS, TPEABABIAEMBIC K pPEaKIUsIM B
TUTPUMETPHH.

10. TIlepeuncnure KiIacCU(UKAIMIO METOJOB THUTPUMETPUU TIO THUITY
XUMHUYECKOM peaKIuu U Mo Crioco0y TUTPOBAHMUS.

11. Tlepeuncnute cocoObl BEIpAXKEHHS KOHIIEHTPAIIMK PAacTBOPOB. UTo Takoe
XUMUYECKUN SKBUBAJICHT U 3KBUBAJIEHTHAas Macca?

12. O6Gob6muTe cBeaeHUsT O KapOOHOBBIX KHUCIOTaX: TOMOJIOTHYECKUN PAI,
XMMHUYECKUE CBOMCTBA, MOJIyYCHHUE.

13. Tomonormyeckul psa NPEAENbHBIX YIVIEBOAOPOAOB. Du3nyeckue u
XMMHUYECKUE CBOMCTBA. M3omepus.

14.'oMOnOru4eckui  pAa  alETWICHOBBIX  YrieBoaopoaoB. Ilomyuenue
aleTUJIEHa, XUMUYECKUE CBOMCTRA.

15. T'oMomormyeckuid psii ITUICHOBBIX  YIJIEeBOJOpoAoB. M3omepus.
[TonmyyeHnne, XMMHUYECKHE CBONCTBA.

16. 'omosornueckuii psaL NPeaeabHbIX OJJHOATOMHBIX CIIUPTOB.

17. Anbaeruapl, TOMOJOTMYECKUN PsiJl. XUMUYECKHUE CBOMCTBA, MOJIyYCHHE.
Kak MOXHO OTJIMUUTH AJIbAETU]T OT KETOHA?

18. MaiiTe ompeneneHue MEpBUYHOrO U BTOPUYHOrO cTaHiapta. [lepeuncnure
TpeOOBaHMUsI, IPEABIBISIEMbIC K IEPBUYHBIM CTaHAapTaM. Uto Takoe ¢pukcaHan?

19. Yto Takoe TUTp MO ONpPEAEISIEMOMY BEIIECTBY?

20. Yro Takoe KpuBasi TUTPOBAHUS?

21.YT0 Takoe TOYKa SKBUBAJICHTHOCTH, KOHEYHAs! TOYKA TUTPOBAHUS?

22. Y10 Takoe CKa4yOK TUTPOBAHUS?



KonTpouabHbIe Bonpocsl Kk 1adopaTopHoii padote Ne 3
«OnpenesieHne TeNJIOTHI PACTBOPEHUS HEM3BECTHOM COJIN
1. Uto Ha3BIBaIOT MHTETPAIBHONU M MU PEepeHIIMATEHON TEeIUIOTOW pacTBOpe-
HUS?
2. Kak cBs3aHbl IPOYHOCTh KPUCTAIMYECKOW PEIIETKH COJM MU TEIUIOTA €€
pacTBOpeHuUs?
3. Kakoe BiMssHHE OKa3bIBaeT NpHUpOAa KATHOHA WM AHMOHA Ha TEIUIOTY
pacTBOPEHUSI COJIN?
4. 3BeCTHO, UTO MPHU PACTBOPEHHUH ABYX COJIEH ¢ OOLIUM KATHOHOM JJIsi COJU
¢ Oosee ciabbIM aHMOHOM TEIJIOTa pacTBOpeHus Bhimie. YTo 10 MOXKHO CKaszaTh O
BJIMSIHUM MPUPOJbl aHUOHA HA COOTHOLLIEHHE TEIJIOTHI TUIABJIEHUS ITUX COJIEN U Tel-
JIOTBI KX CMEIICHUS C BOIOM?
5. B 4em cyTh KQJIOPUMETPUUYECKOTO METO/Ia ONPEAEIICHHS TEIUIOTHI pacTBOpeE-
HUS?
6. Kak omnpenenuTs BeIWYMHY t MOHWKEHUS TEMIEpaTypbl IPU PACTBOPEHUH
CoJIu B BOJE?

OTtuer mo s1adoparopHoii padore (OJIP)
KonTpoJibHbIE BONIPOCHI K J1a00paTopHOil padoTe Ne 4
«OueHka MOJTUIMCIIEPCHOCTH MAKPOMOJIEKYJI NMOJNMePa BUCKO3UMETPHYECKUM
METOA0M)
1. 3aKOHOMEPHOCTHU TEYEHHS PACTBOPOB WJIM PACILIABOB MOJUMEPOB.
2. HaOyxanwue u pacTBOpEHHE MOJIUMEPOB.
3. XapakTepucTuKka U 3aKOHOMEPHOCTH pa30aBIICHHBIX U KOHIIEHTPUPOBAHHBIX
pPacTBOPOB MOJIUMEPOB.
4. Ctenenb HaOyXaHUs U BI3KOCTh PACTBOPOB MOJIMMEPOB.
5. ®a3oBble ¥ GU3HUECKUE COCTOSHUS MOJIMMEPOB.
6. OCOOEHHOCTH YHOPSATOUYECHHOTO COCTOSIHHS aMOP(HBIX MTOJTUMEPOB.
7. HanmonekyJsapHas CTpyKTypa aMOp(HOro nojiuMepa.
8. Kpucrannmnueckue moamMepsl 1 0COOCHHOCTH UX MEXAHUYECKUX CBOMCTB.

Kypcosoii npoekr (KII)

Pa3paboTaTh TEXHOJOTMYECKHI Mpoliecc TEPMUUYECKOW 00pabOTKH AeTanu 1o
VH/IMBHUIyJIbHOMY 3aJIaHUIO.

(Hampumep: TexHOMOrn4yeckuii mpouecc TepMHUUEcKoil 00paboTKH BIIYCKHOTO
KJIaraHa ra3opacipeeTuTeIbHOr0 MeXaH3Ma).

Bapuantr | Marepunan Meroa ynpouHeHus TepmooOp | I'myOuna TBepaocThb
JETaH (TepMOo0OpPabOTKH) abaTbIBae | yOpOYHS
Mast eMOro
MOBEPXHO | CJOS, MM
CTh
1 2 3 4 5 6




la Cranb 20 IleMenTanus 3y0bs 0,9...1,0 58...62 HRC
16 Cranp45 A3oTupoBaHue 3yObs 0,5...0,7 58...62 HRC
1B 40X A3zoTupoBaHue AES50K6 0,6 48...53 HRC
Ir 40X TBY 3yObs 0,8...1,1 58...62 HRC
11 38XA TBY AE50k6 1,0...1,1 48...53HRC
2a 12XH3A [lemenTanms 3yObst 1,3...1,5 60...63 HRC
20 38XMIOA A30THpOBaHHE 3yObs 04...0,6 62...65 HRC
2B 40XHA TBY 3yObs 2,5..3,7 52..58 HRC
2r I5XHT'A [{naanpoBanue 3yObs 0,4...0,6 56...62 HRC
21 35X3MA Hurponemenranus 3y0bst 0.6...0.8 54...60 HRC
3a 40XHMA AzotupoBanue AE35k6 0,4...0,6 48...53 HRC
30 60XDA TBY 3yObs 3,0..3,5 56...60 HRC
3B 10XA Lemenrtanus 3yObs 1,2...1,5 60...65 HRC
(razoBas)
3r 18X2H4BA Hutpouemenrtamnms 3yObs 0,6...0,8 58...60 HRC
30 S5IIIT TBY 3yObst 2,5...3,0 58...60 HRC
4a 18XTH IlemenTanms 3yObs 0,8...1,0 60...65 HRC
46 50 TBY 3yObs 3,0..4.,0 52...62 HRC
4B 20XHM [luaampoBane 3yObst 0,6...0,8 54...60 HRC
4r 30X3BA A30THpOBaHHE 3yObs 0,35...0.4 60...65 HRC
4n 20X3MD I{nanuposanue 3y0bst 0.4...0,5 62...64 HRC
S5a 45X DA TBY 3yObs 2,3..3,0 56...58 HRC
50 15X2HI'TA [HemenTanms 3yObs 1,5...2,0 58...62 HRC
(razoBas)
5B 30X3BA A3oTHpoBaHHE 3yObs 0,5...0,6 64...68 HRC
Sr 20XH [lemenTanms 3yObs 0,8...1,2 62...65 HRC
Sn 50XM TBY 3yObs 2,0...2.5 58...60 HRC
6a 30X2HB®A AszotupoBanue 3y0bs 0,35...0,5 64...66 HRC
60 40XMA Hutpouemenranus 3yObs 0,4...0,55 62...64 HRC
6B 18XT'T [emenTamms 3yObs 1,2...1,8 60...65 HRC
(razoBas)
6r SSIIT TBY 3yObs 2,7..3,5 54...58 HRC
61 30X3BA Hurponemenranus 3y0bst 0,35...0.5 56...60 HRC

Jist IpOMesKyTOYHOM aTTeCTalllu:

I. IIpOTOHHO-HEUTPOHHAs TEOpUsI CTPOECHUS ATOMHOro siapa. M3oTorsl,
n300apbl. XapakTEPUCTHKA COCTOSHUS DJIEKTPOHA YEThIPbMSI KBAHTOBBIMU YUCIIAMH.
Pacripenenenue smektpoHOB B aroMax aneMeHTOB. [lpunnun Ilaymu. [Ipunnumn
HaWMEHBIIIEN dHEpruu, rmpaBuwio ['yHaa. MakcumanbHOE KOJIMYECTBO AJIEKTPOHOB Ha
1, 2, 3, 4 ypoBHSIX, Ha S-, p-, d- 1 f-moxypOoBHIX. PUBNUYECKHUI CMBICT HOMEPA TPYIITIBI
¥ HOMEpa NePUoa.

2. Peakumu mnonuMepusalvu W TOAUMKoHAeHcanuu. [lomumep, MoHOMED,
creneHp noauMepusanuu. CocTaBbTe YpPaBHEHUS PEAKIIUI MOJYYECHUS TTOJIUITUIICHA,
dbenondopmMaIbIECrUAHON CMOJIBI.

3. OCHOBHBIE 3aKOHBI XMMHH. 3aKOH COXPAHEHHUS] MAcChl M SHEPTHH, 3aKOH
MOCTOSIHCTBA COCTaBa, 3aKOH SKBUBAJIICHTOB, 3aKOH ABOTaJpO U CIEJICTBUS W3 HETO,
3aKkoH TepMmoxumuu ['ecca.



4. KapO6oHOBbIE KHCIOTHI. ['OMOJTOTHYECKUI Sl PEJETbHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KUCIHOT. [lonmydenue, gusznueckne M XMMHUYECKHE CBOWCTBA. Peakius
TepUPUKAIINH.

5. llepuoguueckuid 3aKOH H Ilepuoguyeckas cucreMa jsjaemeHtoB JI.I.
MenpneneeBa. CTpoeHue MEPUOAUYECKON CUCTEMBI 3JIEMEHTOB. Ileproasl U rpynmsl
NEPUOJNYECKON cHCTeMBbL. S-, p-, d- u f- smekTpoHHBIE cemelicTBa. M3MmeHenue
METAIINYECKUX U HEMETAJUIMYECKUX CBOMCTB 3JIEMEHTOB.

6. Anpneruapl KeTOHBL. ['omomornueckuii psn anbaerunos. Ilomydenwe,
(du3nyuecKre 1 XMMUYECKHE CBOMCTBA alibJIeru10B. Peakius cepeOpsHOro 3epkaia.

7. ATOMHBIE U MOJIEKYJISIpHBIE Macchl. MOJIb KaKk Mepa KOJIMYECTBA BEILIECTBA.
3akoH ABoraapo. MoiibHBI 00bEM Ta3a Mpu HOPMAIbHBIX YCIOBHSIX. DKBUBAJIECHT,
SDKBUBAJICHTHAs Macca, 3aKOH JSKBHUBAJEHTOB. ONpenelieHUE SKBUBAICHTOB U
SKBUBAJIEHTHBIX MAacC DJJIEMEHTOB, KHCIIOT, OCHOBAaHUM, COJIEd, OKCHJIOB.
DKBUBAJIEHTHBIE 00BEMBI BOJIOPOJIA M KUCIOPO/1a MPU HOPMATbHBIX YCIOBHSIX.

8. ['oMosoruuecKkuii psasl NpeaeabHbIX OJJHOATOMHBIX cIUPTOB. du3znueckue u
XuMH4Yeckue cBoicTBa. [lomydenue cruprtoB. IlpocTbie u  clOXKHBIE S(PUPHL.
[Tonydenue u XMMHUYECKHE CBOMCTBA.

9. Ilpupoma XMMHYECKOM CBSI3U. THUNBl XUMHUYECKOW CBA3U. KoBaneHTHas
XUMUYECKas CBS3b, MeXaHW3M ee oOpa3zoBanus. llonsipHas u HenossipHas
KOBAJICHTHAs1 CBSI3b. METO/I BAJICHTHBIX CBsi3el. HachlllaeMoCTh M HANPaBICHHOCTD
KOBaJIEHTHOM cBsi3u. llpuMepbl M 3JIEKTpPOHHBIE CXEMbl 00pa30BaHUS MOJEKYI.
HonHas xuMuueckasi CBA3b: yCIOBUSA U MEXaHU3M 00pa3oBaHusl, CBOICTBA.

10. OKuCHAUTENBHO-BOCCTAHOBUTEIIBHBIE MPOLECCHl B CBETE AJIEKTPOHHOMN
Teopun cTpoeHusi aroma. [loHsTHe 00 OKHUCHHTENe, BOCCTAaHOBHUTENE, OKUCICHUH,
BOCCTaHOBJICHUMU. Crenenn OKHUCJICHHS. 3aBUCHUMOCTD OKHCIIUTEIIbHO-
BOCCTAHOBUTEJIBHBIX CBOWCTB COEOUHEHHN OT CTENEHU OKHUCJIEHUS DJIEMEHTA.
CuiibHBIE OKUCIUTEIN U BOCCTAHOBUTENH, IPUMEDPBI.

11. CxopocTh XMMHYECKHX pPEaKIUil. 3aBUCUMOCTh CKOPOCTH PEAaKIUU OT
KOHLIEHTpALM1 PEarupyronx BEUIECTB. 3aKOH AeicTBUA Macc. KOHCTaHTa CKOpOCTH
peakuuy. 3aBUCUMOCTb CKOPOCTH PEAKLIMH OT TEMIIEPATYPBHI.

12. T'omonoruyeckuii psn aueruieHa. [lomyuenue anetuinena, ero Gpusndeckue
U XUMHYECKHE CBOWCTBA. B3amMoOJeiCTBHE aleTHIIEHA C XJIOPUCTBIM BOIOPOJIOM.
[TonmyyeHne NONMBUHUIXJIOPUIA.

13. OGpaTumble XUMHUYECKHE peakuuu. XUMHUUeckoe paBHoBecue. KoHcTaHTa
XUMHYECKOTO paBHOBecus. (CmemnieHue Xxumudeckoro paBHoBecus. [Ipunmun Jle
[TaTense.

14. PacTBOpBI KaK TOMOTE€HHBIE CUCTEMBL. JJIEKTPOIUTHUYECKAS TUCCOLUAALIMS.
Crenenp nauccolMalvy, KOHCTAHTa JUCCOLMAIMU IS CIHA0BIX 3JIEKTPOJIUTOB.
CunbHble U cialble AIEKTPONUTHL. [IpuMepbl CHIBHBIX W CHA0BIX KHUCIOT H
OCHOBAHHM.

15. DnekTposu3 Kak OKHCIUTEIbHO-BOCCTAHOBUTEIIHHBIN IPOIECC. 3aKOHBI
@apazes. DIEKTPOJIU3 pacIiaBOB M pacTBOpoB. [lopsaok paspsiiku KaTUOHOB H
AQHHOHOB.



16. TlousiTue 00 NMEKTPOAHBIX MOTEHIMANAX. Psifi cTaHIAapTHBIX AJIEKTPOIHBIX
NOTEeHUUANOB (psAn HanpsbkeHuid). ["anpBanndeckuii 3nemeHT. DJ{C raabBaHUYECKOTO
aneMeHTa. YpaBHeHue HepHcra.

17. Kopposusi metamioB. OCHOBHbIE BUIbI KOPPO3UU. 3alllUTa METAJUIOB OT
Koppo3un. Koppo3us TeXHHYECKOro eje3a B BOJE, COAEpKAIEH KHUCIOPOJ.

18. KecTkoCTh BOIBL.

19. [IlpenensHble yrieBoAopoabl. l'omosormueckuii psaa. H3omepus.
dusnuecKrue U XMMUUECKHE CBOMCTRA.

20. HenpenenbHble yriaeBoaopoAbl. ['oMonorndeckuii psii 3TUICHOBBIX
YIJI€BOJIOPOIOB. N3zomepus. duznueckue 51 XUMHUYECKUE CBOMCTBA.
XJopOnpou3BOAHbIE O3TWIECHA. Peakuus mnoiauMepus3auuud dTWieHa. Peakius
MOJIMMEPU3ALMY BUHWIXJIOPHUA.

21. JlueHoBwle yraeBoaopoansl. Mx xumuueckue cBoiicTBa. Ilomydenue

Kay4yKOB.

22. ®enon, ero crpoenue. duznyeckue U XMMHUUYECKHE CBOMCTBA. Peakiuu
NOJIMMEPU3AlM W TOJNHMKOHAeHcanuu.  [lomukoHaeHcanus — ¢eHonma ¢
dhopMaTbIEeTHIOM.

23. Apomartuueckue yriaeBoaoponbl. beH3on u ero romosoru. CTpoeHwue,
NOJIyYEHHE, MOJIEKYJIbI, (PU3MUECKHE U XUMUYECKHE CBOKCTBA.

24. Knaccudukanusi OpraHMuecKux coeIUMHEeHH. PyHKIMOHAIbHbIE TPYIIIHL.
XapakTep COeIMHEHUM, CONEPKAIINX ITU TPYIIIIHI.

25. X710pnpou3BOAHBIE TPEAETBHBIX YIJIEBOJOPOIOB.

26. MHOroaTomMHble CHOUPTBL. OTWICHIJMKONb W TimnepuH. Ilomydenwue,
¢usnyeckue u xumudeckue cpoicta. [loHsaTue o xKupax.
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