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1. esan u 32524 U3yYeHUs1 TUCHUNIMHBI (MOIYJIsA)
1.1 leqtb 0CBOEHUS TUCUMIJIMHBI
Ilenpto oOcCBOGHUSI MUCHMIUIMHBI SBISETCS (HOPMHPOBAHHE Yy CTYACHTOB: OOIIETO

IPEACTABICHUSI O XHMHH; POJIM U MECTE€ €€ B E€CTECTBO3HAHMHU; MHUPOBO33PECHYECKOM,
0O0IIeTeOPETUYECKONH M METOHOJIOTUYECKON 0asbl Ui M3y4eHHsS OCHOBHBIX M CIICIUAIBHBIX
€CTECTBEHHOHAYYHbBIX JUCLHIIVH.

CdopMupoBaTh 3HAHUST OCHOBHBIX IIOHSITHW W 3aKOHOB XHWMHHU, CBOHCTB
BAXHEUIIMX BEIIECTB, OKPYKAIOIIMX YEJIOBEKA B ITOBCEAHEBHOM >XWU3HH, MPUPOJIE,
MPOMBILIIEHHOCTH, IOHUMAaHUE CYyTH XUMHUYECKUX MPEBPALLICHUI.

1.2 3agauyu JUCHUININHBI

CdopmupoBath y CTyAE€HTOB:
* 3HAHHE OCHOBHBIX 3aKOHOB XUMHH, 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX MTPOIIECCOB;
* AaHATIM3UPOBATH U KJIACCH(PHUIINPOBATH XUMHUECKUE CHCTEMBI M IPOTEKAIOIINE B HUXPEAKITIH;
* YMEHHE TPEe/ICKa3bIBaTh CBOKMCTBA BEIIECTB HA OCHOBE 3HAHUS UX CTPOCHUS H
MPUHIUTIOBXUMHYECKHX TPEBPALICHUN;
e TIpe/ICTaBJICHNE O HanboJiee TIIABHBIX IOCTH)KCHUSX U TIpo0IeMax COBPEMEHHOH XIMHH,
€eTPaKTHUECKIUX BO3MOKHOCTSIX;
*HABBIKH HKCTIEPUMEHTAIBHON PabOTHI B J1a00paTopuy;

1.3 MecTo qucuMnIuHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOIi MPorpaMMbl

JucuunnuHa «XuMHsD) OTHOCUTCS K 00s13aTeNIbHOM YyacTH, GOpMUPYEMOM ydaCTHUKaMU
oOpasoBaTenbHbIX OTHOmeHWH broka 1 "ducnumiwasl (Momaynu)" ydeOHOTO TIUTaHA TIO
HarnpasiieHnto noaroroBku — 05.03.02 I'eorpadus (GakanaBpuar) 0a3upyeTcsi Ha IIKOJIbHBIX
3HAHUAX Kypca XUMUHU, GU3HKHU (Ta30BbIC 3aKOHBI, CTPOCHHE aToMa U JIp.) .

JlanHasi QUCHMIUIMHA SBJSETCS MpeAlecTByomel i auctuiind  «[ uaponorusy,
«3emiieBesieHUs», «OCHOBBI HAYYHBIX UCCIIEIOBAHUI» U JP.

B cootBercTBHM ¢ pabounM y4eOHBIM IUIAHOM AMCUUIUIMHA M3y4aeTcs Ha 1 Kypce 1o

ouHOM popme 0OyueHus. Bua npomMexxyTOUHON aTTecTalluu: SK3aMeH.

1.4 TlepevyeHb IIAHUPYEMBIX Pe3yJbTATOB O0y4YeHHUsS] MO JAUCHHUIIIMHE (MOIYJIIO),
COOTHECEHHBIX € IUIAHUPYEMbIMH Pe3yJbTATAMH OCBOEHHS 00pa3oBaTe/bLHOI
nporpammbilizyuenne naHHoOil yueOHOI JTUCIUIUIMHBI HAIMpPaBJICHO Ha
dbopmMupoBaHue y

oOyuaronmxcs CIeayonX KOMIEeTeHIUH]:

Kox n HanmeHoBaHNE HHAUKATOpa™ TOCTHKEHUS Pe3ynpTaThl 00yueHMs 110 TUCITHIUTHHE
KOMIIETEHIINHA

OIIK-1. Cnocoben mpuMeHsTh 0a30BbIe 3HAHUS B 00JIACTH MaTEMaTHYECKIX U €CTECTBEHHBIX HAYK, 3HAHUS
(hyHIaMEHTaIBHBIX pa3eoB HAYK O 3eMJie IPHY BHITOTHEHUH paboT reorpaduaeckoi HampaBIeHHOCTH

MOIIK-1.1. CnocobeH ucIonbp30BaTh 0a30BbIE 3HaeT OCHOBHBIC 3aKOHBI XUMHH, METOAbI KAUCCTBEHHOIO U
3HaHUSA B 00J1aCTH PyHIAMEHTAIHHBIX Pa3/IeioB KOJINYECTBEHHOI'O aHaiusa, ¢du3mueckue METO/BI
MaTEMaTHKHU B 00beMeE, HEOOXOIMMOM IS HCCJICIOBAHUS

BIIAJICHUS] MATEMAaTUIECKUM arapaToM B YMeer npoBOIUTh pacueThl M0 OCHOBHBIM 3aKOHAM XHMMWH,
reorpaduyecKux HayKax, s 00paboTKu MOJIb30BAThCS XUMHUECKOW CUMBOJIMKOM, KOJHUECTBEHHO
WHPOPMAIINU U aHAIN3A Teorpa(uIecKux OITMCATh MPOIIECCHI, COMPOBOKIAIOIINECS H3MEHEHIEM
JIAHHBIX. (hPM3UIECKOTO COCTOSTHHS M XUMHUECKOT'O COCTaBa B

CUCTEMax pa3J'IPI‘IHOI71 CJIOXKHOCTH; IIPUMCHATH
COBPCMCHHBIC HAYYHBIC MCTOAbI ITO3HAHUSA IPUPOABI U
BJIAICHUC MU Ha YPOBHC, H€O6XOI[I/IMOM JJIs1 pCIICHUSA
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KOZ[ 1 HAMMCHOBAHHUC I/IHZ[I/IKaTopa* JOCTHXKCHH A
KOMIICTCHIINH

P€3yJ'H)TaTI)I 06y‘-I€HI/ISI 10 AUCHHUITITIMHE

npoeccHOHAIBHBIX 33124

Brnageer MeTogaMu XMMUYECKOT0 aHAIN3a OKpY>Karomen
Cpezbl Ul BBIABICHUS €€ BO3MOKHOCTEH U PECYPCOB C
HEJIbI0 UX MCHOJIB30BaHMA B paMKax MpodeccnoHaIbHOM
JIeSITebHOCTH

HOIIK-1.2. CrocobeH uCIOIb30BaTh 0a30BLIE
3HAaHUSA (PYHIAAMCHTAJIBHBIX PAa3/CIOB (DH3UKH,

3Haer OCHOBHBIC IIOHATHUSA n 3aKOHBI XHUMMHH,
3aKOHOMCPHOCTHU MNPOTCKAHUA XHUMHUYCCKUX IIPOLECCCOB,
MCTO/Abl KAYECTBCHHOI'O U KOJIMYCCTBCHHOI'O aHAJIN3a

XUMUH, OWOJIOTHH, DJKOJIOTMH B  00ObeMe,
HEOOXOMUMOM 1T OCBOCHUS  (DU3UUECKUX,
XUMUYECKHX, OHONOTMUYECKUX, SKOTOTHUECKHX

OCHOB B o00meH, ¢usnveckod u couuaibHO-
9KOHOMUUECKOH reorpaduu

VYmMmeer MNPpUMCEHATH 3HAHUA (byHZ[aMeHTaJ'IBHHX pa3aciioB
XUMUH IJ1s1 OTMCaHUsA TPOUECCOB U HBJ’IGHI/Iﬁ,
MPOUCXOAAIINXB JKUBOM MNpUupoaC; NPUMEHATH NMOJTYYCHHBIC
3HaHUA 10 XUMUWU I pCIICHUS HpO(i)eCCI/IOHaJ'II)HI)IX 3aga4

Brageer cnmocoGHOCTBIO MPUHMMATh TPAMOTHBIE, HAYYHO
000CHOBaHHBIE TIPO(ECCHOHATBHBIC PEIIICHUS

HOIIK-1.3. CriocoGeH Ucnonb30BaTh 0a30BbIC
ob1menpodeccrHoHaNbHbIE TEOPETUICCKAES 3HAHUS
o reorpaduu, 3eMJIEBEACHUHN, F€OMOP(OIOTUH C
OCHOBAMH T€OJIOTUH, KIIMMATOJIOTHU ¢ OCHOBAMHU
METEOPOJIOTHH, THAPOJIOrHH, OHoreorpaduu,

3Haer HOPMbI TEXHUKH 6630H8.CHOCTI/I, METOJ OO0 XUMUH,
(I)I/ISI/I‘IGCKI/Ie 1 XMMHYECKHE CBOMCTBA BCIICCTB, BO3MOXXHBIC
PUCKH, OCHOBBI XUMHWYCCKOI'0 3KCIICPUMCHTA, CTAaHAAPTHLIC
METOJUKH XUMHUYCCKUX I/ICCJ'le)IOBaHI/Iﬁ

reorpaduu MoyB ¢ OCHOBaMH MOYBOBEICHUS,
naHaTOBEACHUN TP BBINOJIHEHUH padboT
reorpauIecKoil HalPaBICHHOCTH.

VYmeer 6e30MacHO MONB30BATHCS XUMHYECKUMH PEaKTHBAMH
u XUMHUYCCKUM 060py}103aHMeM IpOBOJUTH
OKCICPUMEHTAJIBHBIC MCCIICIOBAHUA U aHAJIM3UPOBATH
PE3YyabTAThI, IPUMEHATH METOAOJIOTUIO XUMUH JJIs1 PEIICHUSA
npohecCHOHANBHBIX 3aa4

Brnaneer HaBbikaMu paboOThl B XUMUYECKOH JIa0OpaTOpUH U
TEXHOJIOTHYECKUX YCIOBHUSX, C XUMUYECKUMH PEaKTUBAMH U
XHMHYECKHM 00OpYIOBaHHEM, CIIOCOOHOCTBIO BHEAPSTH
JOCTIKCHUS XUMHH IIPU PEILICHHH TNPO(dECcCHOHATBHBIX
3amad

Pe3y.]'IBTaTI>I O6yLIeHI/IH 10 AUCHUINIMHE JOCTHUIarOTCA B paMKaX OCYHICCTBJICHHUSA BCEX
BHUI0OB KOHTAaKTHOM ¥ CAMOCTOSATEIILHOM pa6OTBI 06yqaloumxc;{ B COOTBETCTBUH C YTBECPKIACHHBIM

Y4€OHBIM TIJIAHOM.

I/IHI[I/IKaTOpBI JOCTHXKCHHUA

KOMIIETEHIINH

CUMTaAlOTCA  C(OPMHUPOBAHHBIMU  TPU

AOCTHIXKCHUHN COOTBETCTBYHOIIHUX UM PE3YIILTATOB 06yquH>1.

2. CTpyKTYpAa U cojiep:KaHue TUCHUTLITUHBI
2.1 PacnipenesieHHe TPYI0OEMKOCTH JUCIUTIMHBI 10 BHIaM padoT
OO6rast TpyaI0EMKOCTh AUCIMIUIAHBI cocTaBisieT 3 3aueTHbIX eaunull ( 108 vacos), ux

pacipeaciIiCHUC 110 BUaM pa60T IMpCACTAaBJICHO B Ta6J'II/II_Ie

Bugsr pabdor Bceero Dopma 00ydeHHS
4acoB OYHast
1 2
ceMecTp CeMecTp
(qacer) (qacer)
KontakTHasi padoTa, B TOM Yucje: 36,3 36,3
AyauTopHbIe 3aHATHSI (BCEr0): 34 34
3aHATUSA JIEKLIHOHHOT'O TUIIA 16 16 -
71a00paTOPHBIE 3aHITHS 18 18 -
HMnas konTakTHasA padora:




KoHTponb caMocTosTeNnbHOMH paboTh 2 2 )
(KCP)
[Tpomexyrounas arrecranms (KP) 03 0,3
CaMO(‘:TOSITeJIbHaSI pa6ora, B TOM 36 36 )
qucie:
OdopmireHne 1a60paTopHEIX padboT 12 12 -
CaMocCTOSATENbHOE H3YUCHHE 10 10 )
TEOPETHYECKOr0 MaTepHaa
CamocTosTeNTbHOE pellieHne 3a1a9 6 6 -
IToAroToBKa K TEKyIIEMY KOHTPOJIIO 8 8 -
KonTpoas: 35,7 35,7
[ToxaroroBka K PK3aMeHY 35,7 35,7 -
Oo6mas gac. 108 108
TPYAOEMKOCTH B TOM 4YHCJIe

KOHTAKTHAS 36,3 36,3

padora

3a4. efl 3 3

2.2 Conep:xkaHue THCIUTIIHHBI

Pacrnipenenenne Bu1oB yueOHOM pabOThI U UX TPYJAOEMKOCTH MO pa3iesiaM JUCIUILINHBI.
Pa3zzensl (TeMbl) TUCIUILIMHBI, H3ydaeMbie B 1cemecTpe (04O (GOpMbI 00yUCHMS)

KonunuecrBo yacos

AynutopHas Breayur
Ne HaunmeHnoBaHue pa3enoB (Tem) YTOP opHas
Bcero pabora
pabora
JI 113 JIP CPC
1 Beenenre. OCHOBHbIE MOHSTH M 3aKOHBI XUMIH. KI1acchbl 8 - 4 4
" |HeOpraHWYECKUX COCAMHEHUH
2 Crpoenue Bemectsa. [leprnoamueckuil 3aKoH U eproIuIecKas 8 2 2 4
) cucrema s1emeHToB .M. MenneneeBa. Xumudeckasi CBSI3b.
3 OHepreTrKa XMMHYECKUX MPOIECCOB. XUMHUYECKasi TEPMOIIMHAMUKA 4 2 - 2
' U XMMHAYECKOE PAaBHOBECHE.
4. | Xumndeckas kuHeTHka. Katamms. 8 2 2 4
5. |PactBopsI. Peakimm B BOIHBIX pacTBOpax. 12 2 4 6
OKHCTUTETFHO-BOCCTAHOBUTEIBHBIE TPOIECCHl,  HX 8 2 2 4
6. |3aKOHOMEpPHOCTH U MX POJIb B OUOJIOTMYECKUX CHCTEMaX.
DNEKTPOXUMUIECKHE TPOIIECCHI.
7. O030p CBOWCTB JIEMEHTOB 1 FX BAYKHEHIIINX COSIMHECHH. 16 4 2 10
8 |Meroasl aHaM3a BELIECTB 4 - 2 2
UTOI O no pazoenam oucyuniumnvl 16 18 36
Kontpons camocrosarensHoit padotsl (KCP) 2 - - - -
IMpomexyrounas arrecraims (MKP) 0,3
[ToaroroBka K TEKyImeMy KOHTPOITEO 8
OO0111as TpYI0EMKOCTb I10 AUCIUIUINHE 108

[Mpumeuanue: JI — nekuun, [13 — npaktudeckue 3anstust / cemunapsl, JIP — nmaboparopHsie
3ansaTus1, CPC — camocTosiTenibHas paboTa CTyAeHTa




2.3 Conep:xkaHue pa3nesoB (TeM) IMCHUIIHHBI
2.3.1 3aHATHHA JeKIUOHHOI'0 THIIA

HaunmenoBanue paszena
(Tembr)

Coneprxanue paszena (TeMbl)

®dopma
TEKYIIEro
KOHTpPOJA

Beenenne. OcHoBHEIE
TMOHATHS U 3aKOHBI
xumun. Knaccel
HEOpraHUYEeCKUX
COEeIMHEHUI

IIpenmer u 3amaun xumuu OCHOBHBIE MTOHSTHUS U 3aKOHBI
XUMMHU. Ponb XMMHK B HAyYHO-TEXHUYECKOM IIporpecce.
Pa3BuTHe XMMHUN B MEXIUCIAIUTUHAPHBIX HAYYHBIX 00JIACTAX.
[IpoGiems! skonorun. HoBble HanpaBiIeHHs COBPEMEHHOM
XUMMH U XUMHUYECKON TEXHOJIOTUH . UHTETPalliy U CUHTE3a
€CTECTBEHHOHAY4HBIX 3HaHUH Kiaccel HeopraHMuecKux
COEZMHEHUI: OKCHUJIBI, KUCIIOTHI, OCHOBAHMUSI, COJIH.

VcTHBIA
orpoc
KP,

JIP

CrpoeHue BeniecTsa.
ITepuoanueckuii 3akoH
Y TIepuoAnvecKas
CHUCTEMa DJIEMEHTOB
1. Menneneesa.
Xumudeckast CBsI3b.

BonHoBbIE CBOMCTBA AJIIEKTPOHOB B aTOME. Y paBHEHHUEE
Bpoiins. OCHOBBI KBaHTOBO-MEXaHHUUECKON TEOPUU CTPOSHUS
atoma. BonHoBast gpynkius. KBanToBBIC UHnCha.
AToMHBIC S, P, d, f - opOuTanu. 3anmoNHEHNE IMEKTPOHAMHU
aToMmHbIX opouTtaineii (AO). [IpaBuno [aymu. [TpaBuio Xynna.
Iepuonnueckuii 3axon J[.11. Menneneesa. Ilepuonuueckas
cucTtema dJeMeHTOB. [lepuoinuecku N3MEHSIOIINUECs: CBOMCTBA
3JIEMEHTOB, MX CBSI3b CO CTPOCHUEM 3JICKTPOHHBIX 000JIOUEK
aToOMOB. Panuycel aTOMOB, SHEpPIUs HOHU3ALUH,
3aKOHOMEPHOCTHU B UBSMEHCHNHU 3TUX BCINYNH. ITonoxxenune
XUMHUYECKOT0 AJIEMEHTA B MEPUOANIECKON CUCTEME KaK €ro
IJIaBHEHIIAsk XapaKTEPUCTHUKA.
Xumudeckast cBsi3b. [lepekpbiBaHue aTOMHBIX OpOUTasIel Kak
ycioBue obpazoBaHus cBs3U. [loHsTHE O METOIE
BaJICHTHBIX CBA3EH (BO). I'mOpunmsamms aTOMHBIX
opbuTaieil. TUIIBI XUMUYECKOU CBSI3H:
KOBaJICHTHAsl, NOHHAs
MeTaJlJInYecKas. ITorenuman
MOHHU3AIHHU. DIIEKTPOOTPUIIATEIIEHOCTb.
CaoiicTBa KOBQJICHTHOW M MIOHHOM CBSI3€il.
Paznuuus B pu3nyeckux CBOICTBaxX
BEIIECTBC MOHHOM, KOBAJICHTHON U METAJUINYECKOU CBSI3BIO
BonoponHast cBs3b. XuMudeckass — CBSI3b B
KpHcTamiax(aToMHasi, HMOHHas,
MOJIEKYJISIpHasi ~ KpHCTaJUITMYecKa
CTPYKTYpa). IIpencraBnenue 0  monuMopduzmMe
1 U30MoppH3Me.
MexMoneKysipHble CHIIbI B3aUMOIEHCTBUSL.
XuMHUUeCcKas CBA3h B KOMIUIEKCHBIX COSTUHEHMSIX. TUTTMYHbIE
KOMILIEKCO00pa30BaTEeN! U JTUTaH IBL.

VcTHBIA
orpoc,

DOHepreTrKa XUMAIECKIX
MPOLIECCOB. XUMHUUECKAs
TepMOAWHAMHUKA U

XUMHYECKOE PaBHOBECHE.

DHepreTuka XUMHUIECKUX peakiuil. TepMoarmHaMudecKne
cucteMbl. DyHKIIMN COCTOSHUSA (FHTAIBINS, SHTPOIHS, paboTa
SHeprus). JHepreTudeckue d3PPEKTH XUMUIECKUX PEaKInii.
ITepBoe Ha9aO TEPMOAMHAMUKA. DHTAIBIIHS 00pa30BaHUA
BEIIIeCTBA. 3aKOH ['ecca M ero MCIoNb30BaHUE IS
TEPMOXUMHYECKNX pacdéToB. CTaHIAPTHBIE COCTOSHUS
BemiectBa. [lonsTre 00 3HTpoMU. BTOpoii 3akoH
TepMonuHaMUKH. V300apHO-N30TepMHUYECKIIA TTOTEHITHAT
(omeprust [mO6ca) Kak KpUTEpHit U IBIDKYIIAS CHITA
CaMOIIPOM3BOJIFHOTO MTPOTEKAHHS IIPOIIECCOB B 3aKPHITON
cucreme. OOpaTUMbIe 1 HEOOpPaTUMBIEC PEAKIIUH. XUMHIECKOEe
paBHoBecue. ['omo- u rereporeHssle paBHoBecHs. KoHcTanrta
paBHoBecusl. [Tpunnun Jle-1llarense, ycnoBre npuMEHUMOCTH.
CwMereHne paBHOBecHsl. Y clIoBHS ()a30BOTO PABHOBECHS

Y crHbBIIT
Omnpoc




XuMuJeckas KHHETHKA.
Karamns.

CKkopocTh XUMHMUYECKON peakuuu. PakTopbl, ONpeNeNsIoye
CKOpPOCTh peakIuu. 3aKkoH AeHcTByromux Macc. Ilopsaok u
MOJIEKYISIpHOCTH peakiyu. [Ipasuino Bant-T'ogpda. [Torstue 06
SHEPIys aKTUBAllUM U aKTUBHPOBAHHOM KOMILIEKCE.
Karanusartopel, KkaTanuThdyeckue peaknuu. ABTOKaTaIM3.
®DepMeHTaTUBHBIN KaTanu3. ['OMO- M reTeporeHHbIN KaTalus.
Hennsie peakiuu. IlocnegoBatensHble U NapajuienbHbIE
peaxIuu.

VeIt
Ompoc
JIP

PactBopbl. Peakiyu B
BOJTHBIX paCcTBOpaXx.

JucnepcHsle cucTeMbl HX KilacCH(UKaIusL.
TepmonuHaMuueckas HEyCTOWINBOCTD T'€TEPOreHHBIX
JCIIepCHBIX cucTeM. [IoBepXHOCTHEIE SIBIICHUS U aACOPOIHSL.
Cycnensuu u sMynbcun. KoumonaHsle pacTBOPBI U HX
cBoiicTBa. 3omu u renu. Koarynsauus. A3po30iu, AbIMBI,
TyMaHbl. ['a30BbIe pacTBOpbI. [lapumansHoe naBiaeHne. 3aKoH
Hanprona. Xummueckast Teopus pactopoB JI.11. Menneneesa.
PactBopeHne kak (PM3NKO-XMMUYECKHH Tpoliecc.
PactBoprmMocTs BenecTB. CriocoObl BEIpaKEHHUS
KOHIIeHTpauuu. 3akoHsl Payns, ['eapu. Ocmoc. 3akon Bant-
Todda.

OCHOBHBIE MTOJIOKEHUSI TEOPUH AIEKTPOITUTHUECKOM
Jucconuanyi. CuibHbIe U ciiadble A1eKTpoiuThl. CTeneHb
JUccomMaluy U GhakTopsl Hae€ Biusiomme. Koncranra
JUCCOIMAITNK 1 (haKTOPHI Ha ¢€ BIUSIOIINE. 3aKOH
pa30aBIICHHUS.

ITonstue o TCOPHHU CUIIbHBIX 3JICKTPOJIMTOB. AKTI/IBHOCTB,

KO3 PUIMEHT aKTUBHOCTH, MOHHAsI CHJIa PacTBOpA.

HNonnoe npousseneHue Boasl. Bogopoausiit mokaszarens (PH).
IloHATHA O KUCIIOTHO — OCHOBHBIX MHAUKATOpax. ['uaponus
coneir. HeoOpatumeiii ruaponu3. CTeneHs 1 KOHCTaHTa
rujponusa. BrnusiHue reMepatypsl 1 pa30aBieHHs Ha CTENIEHb
rugponusa. bydepHsie pacTBopbI 1 UX CBOICTBA.
IIpomssenenue pactsopumoctH (I1P). YcioBus Beimaaenus
ocaJika

VcTHbIi
Ompoc
JIP

OKuCTUTETBHO-
BOCCTaHOBHTEJIbHBIC
TIPOLIECCHI.
DNEeKTPOXUMUIECKUE
TIPOLIECCHI.

OKHCIUTENBHO-BOCCTAHOBUTEIBLHBIC TIPOLIECCHI. M UX POJIb B
npupoje . BiusiHue KHCIOTHOCTH CpeJibl Ha MPOIYKThI
OKHCIIUTEIbHO- BOCCTAHOBHUTEINBHBIX peakimii. OreHka
TEPMOAMHAMUYECKON BO3MOYKHOCTH TIPOTEKAHUS
OKHCIIUTEIbHO- BOCCTAHOBHUTEINILHBIX PEaKIMil. DJIEKTPOIHbIH
noTeHiuai. Paananpsokenus: meramioB. CTaHapTHbIE
OKHUCIIUTEIbHO- BOCCTAHOBHUTEIILHBIE TOTEHIIUAIIBI.
TanpBanmuaeckuii anemenT. D J[C rapBaHHYECKOr0 JIEMEHTA.

DNEeKTPOoIH3 pacIyiaBoOB U
BOJIHBIX pacTBOpoB coieil. 3akonsr Dapasest.

T

00630p cBoiiCcTB
9JIEMEHTOB M UX

BaYKHEHIIINX COEIUHEHUIA.

Knaccudukammmss ©  pacmpoCTpaHEHHOCTh — XHMHYECKHX
3JIEMEHTOB B  OKpyXkatomeil cpenge. Ponb  31eMeHTOB-
OpPTaHOTCHOB W MX COCOUHEHHI B PACTUTEIHHOM U KHBOTHOM
mupe. Bonopoa. O mecte Bomopona B [lepronmdaeckoii cucteme.
M3oronsl Bomopona. Pu3NYECKME UM XUMHUYECKHE CBOMCTBA
Bomoporma. CoemmHEHHWsST BOAOpoma C  MeETalaMH U
HemerayuiamMu. Boma. CtpykTypa m cBoiicTBa Boapl. Boma kak
pacTBOpUTENH

lanorennbl. OOmas  xapakTepucThka. [ajoreHsl  Kak
okucauTend. BomopomHbie W KHCIOPOIHBIE KUCIOTHI

Y crHbBIIT
Omnpoc
JIP




ramoreHoB. OTHOCHTENbHAS YCTOWYMBOCTH  KHUCIIOPOIHBIX
COeIMHEHMI TaoreHoB. broxuMudeckast posb rajJoreHoB.
Kucaopoa. M3orors! kucnopoaa. DIeKTPOHHOE CTPOCHUE U
CBOMCTBa MoJIeKysbl kuciopoaa. Kucrnopon u npupona. O30H.
OsonnpoBanne, OKCHIBI B T'MIAPOKCHABL. 3aKOHOMEPHOCTH B
W3MEHEHHNH CBOWCTB OKCHJIOB, TUIPOKCHIOB B PAIAX U TPYIITax.
ITepnoauueckoit cucremsl. [lepokcuibl.
XaJbKOreHbI. Oo6mas XapaKTEepUCTHKA. Cynsbusl.
PactBopuMocTh cynb¢unoB. BoccTaHoBUTEIbHAS aKTUBHOCTH
cyne¢uno. [lonydyeHnue, cBOWCTBa M NPHUMEHEHHE OKCHIIOB
cepol. CepHast U cepHucTass KUCIOTHL. COMOCTaBIEHHE CHIIBI
KUCJIOTHOCTH ¥ TPOYHOCTH CEPHOMHM CEPHHUCTON KHCIIOT.
OxucnuTenbHas akKTUBHOCTh CEpHOHM KHCIOTHL. Colln cepHOU
kucnothl. KBacupl. Tepmuueckass ycTOHYHMBOCTH CYIb(aToB.
Ponb ceprbl B OnoMornekynax.
A3zot 1 ¢ocdop. Obmas xapakrepuctuka. A3or. CTpoeHHe U
NPUYUHA OTHOCHUTEIILHOW WHEPTHOCTH MOJIEKYJbI a30Ta. A30T
B Iprpozie. AMMuak. PaBHoBecue B BOTHOM pacTBOpe aMMHaKa.
KucnoponHele coenHeHUs a30Ta. DHEpreTHKa MONy4YeHUs U
CBOIMCTBA OKcuaa a3ora.  A30Tcozep)Kallie  KUCIOTHI
BzanMonelictBue  a30THOM  KHUCJIOTBI €  MeETaJUlaMH K
HeMeTayulaMu.  A3oTHble ygoOpenusi. CBoiicTBa W poiib
XMMHYECKHX CBsI3eil a30Ta B OMOMOIEKyJIax.
dochop. Dochopubie kucaoThl. OCHOBHOCTH (HoCchHOPHBIX
kucinor. dochatel. PactBopumocts 1 ruaponu3 ¢Gocdaros.
®dochunpr  meramioB. Dochop B mpupome. DocdopHbie
ynobpennsi. CBOICTBa U pojib XUMHUYECKUX CBsI3el (ocdopa B
6uoMonexynax,
Yraepon. Kpemumii. OOmas xapakTepucTuka. YTiepona,
Monudukanust cBobomHoro yriiepona. Csi3b CTPYKTYPBI €O
cBoiicTBamMH. YToib Kak ajacopOenT. [lonydenue u cBoiicTBa
OKCHIOB yriaepoja. MoHookeun yriaepoxa. KapOoHumsl
MeTaioB. Jluokenn yrin pona. PaBHoBecHe B BOOHBIX pacTBOpax
quokeuaa yriepona. Kapoonarsl. KapOonatHoe paBHOBecue B
npupone. CBoOWCTBa XHMHMYECKMX CBA3eHd yriepona B
O6romoneKymnax.
Kpemuuit. Xumuieckre U pU3ndeckre CBOMCTBA KPEMHHSL.
Kucnoponnsie coemuaeHust KpeMHus1. KpeMHIeBbIe KHCIOTHL
'Cumkatsl, [ 1Iponis CHIMKaTOB.
Ilenounble MeTabl. CpaBHUTENbHAs XapaKTEPUCTHKA
IIEJIOYHBIX METAJUIOB. XapaKTepUCTHKa AaTOMOB M HOHOB
IIENOYHBIX MeTaoB. OKCHABL, NMEPOKCHUABI M THIPOKCHIBI.
Ilonydenue u cBoiicTBa conell. buonoruueckas poiap HaTpus U
kanus. Kanuitabie ynoOpeHus.
Bepunnuii, marumii. l{esouHo3eMenbHble MeTaLIbl. O0mas
XapaKTEpUCTUKA JJIEMEHTOB BTOpPOM TIpynmbl. Baxueimue
COCAMHEHU OepMIUINA M MarHuA. | uaponu3 coiell Oepriius
marHus. LllenodnozemensHbie MeTamIbl. OKCHABL, THAPOKCHIBI U
COJIH IIEJIOYHO3EMETbHBIX METAIIOB. POlb coenMHEHNH Kamblus
¥ MarHus B )KUBOM OpTaHHU3ME.

Meronasl
BEIIECTB

aHaJI3a

Krnaccudukanus YHCTOTHl BemecTBa. MeTompl
aHaJIM3ABEIECTB: XUMUUECKHE, GU3MUECKUE U

¢usnko-xuMuueckre Meroabl CriekTpaibHbIE METOIBI

aHanmza: Y ®@-, K-, SIMP . PeHreHOCTpYKTYpHBIN aHaIN3

YcrHbBIIT
Omnpoc
JIP




2. 3.2 JlaGopaTopHble padoThI

No Hauuerosarme pasniena HanmenoBanue mabopaTopHBIX padboT Dopwma Tekymero
KOHTPOJIS
1 2 3 4
1. | OcHoBHble TOHSATHS W  3aKOHBI | TexHUKA OE30MACHOCTH MPH pabOTe BXUMHYECKO# | Y CTHBIH onpoc,
xumun. KJTacchl HEOPraHWYeCKHX | 1abopaTopuy . Oryer no JIP,KP
COEIMHEHU JlaGopaTopHasi padora Nel:
«OCHOBHBIE KJIacChl HEOPTaHUIECKUXCOSANHEHHID,
JlabopaTopHas padora Ne2:
«Omnpenenenne SKBUBajJIeHTa MeTasia», Perenne
3a1aq.
2 CrtpoeHue BelecTBa. Konnoxsuym no teme: CtpoeHue aToma. K
INepnonnyeckuii 3akoH U Xumuueckas CBs3b. [lepronudeckas cucreMa
NIEpUOANIECKas CucTeMa 3JIEMEHTOB. TeCTHUpPOBaHHE T10 TEME.
anemenToB JI.1. MeHzaeneena.
XuMHueckas CBs3b.

3-4 | DHepreTrka XUMuUecKuXIporeccoB. | JlaGopaTtopHast padora Ne3 VYcrHblii onpoc,
Xumuueckasi TepMOJMHAMUKa U «XuMudeckast KHHETHKa. XUMUYECKOe Ortuer no JIP
XHMHYECKOE PAaBHOBECHE . paBHOBecHe», Perienne 3anau
Xumudeckas kuaeTrka. Kartamms.

5 PactBopbl. Peakiy B BOJHBIX JlaGopaTopHasi padora Ne 4 Oryer 1o
pactBopax «IIpuroroBneHne pacTBOPOB 3a/IaHHOMN 1a0bopaTOPHOH
KOHLIGHTpaluuu. TUTpOBaHUEY. pabote, KP
JlabopaTopHas padora Ne5
«DNEKTPOIUTHYECKAS JUCCOLUAIISL.
Bydepnsie pactBopb», «'uaponus coneid. PHy.
Pemenue 3agau
6 | OKuCIUTENBHO - JlaGopaTopHasi padoTta Ne 6 Ortuer 1o
BOCCTAHOBUTEIbHEIE «OKHCINTETBHO- BOCCTAHOBUTEIbHEIE peakuuu. na6opaTopHoﬁ
peakuuu. DIeKTPOXUMUYECKHE I"anpBanMuecKkuil amemMent. Omuem no pabore, T
CBOIICTBA PAcCTBOPOB nabopamopHot pabome
7 | O030p CBOCTB 2JIEMEHTOB U UX JlaGopaTopHasi padora Ne7: Yecraslii onpoc,
BaOKHEHILINX COETMHEHMIA «CBolicTBa METAIII0B U HEMeTaJII0B», OBP Ortuer no JIP,
8 |Mertoas! aHanu3a Beuiects | JlabopaTopHas padota Ne§: YcrtHsIi onpoc,
«KadecTBeHHBIE peakIMK Ha KATHOHBI M aHUOHBD), | Ortuet 1o JIP

«Ormpenenenne KeCTKOCTH BOABD)

3amura nmabopatopHoit padotsl (JIP), Bemomnenue kypcoBoro npoekra (KII), kypcoBoit

pabotel (KP), pacuerno-rpaduueckoro 3amanus (PI'3), mammucanme pedepara (P), acce (D),
kosutokBuyM (K), Tectuposanue (T) u T.1.

HpI/I N3YUYCHHUUN JUCHUILIMHBI TPUMCHACTCA 3JICKTPOHHOC 06yquI/Ie, JUCTAaHIIMOHHBIC

oOpa3zoBatenbHbie TexHOJIOTHH B cooTBeTcTBHH ¢ DI'OC BO.

2.3.3 IlpumepHasi TeMaTHKA KyPCOBbIX padoT (IIPOEKTOB)
KypcoBast paboTta He peycMOoTpeHa y4eOHbIM TUIaHOM

2.4. IlepeyeHpb y4eOHO-METOAMYECKOTr0 00ecedeHHs JJIsl CAMOCTOATEIbHOMH padoThI

00yyaIuXxcs Mo JUCHUIINHE (MOAYJII0)

Ne Bux CPC

ITepedyenp yueOHO-METOAMYIECKOTO O0ECTICUCHUS TUCITUIIINHEI I10
BEITIOTHEHUIO CaMOCTOSITENTEHON PaOOTHI
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1 |Odopmiienne mabopaTopHeIX padoT

Kysnenosa C.JI., Cropoxenko T.I1../ YueOHO-MeTOANIECKOE TIOCOOHME
JULs TAOOPaTOPHBIX padoT 1Mo Kypey «XuMush» (IJIs CTYIEHTOB
Hanpasneanst  noxroroBku  05.03.02-T'eorpadms), yrBepxkieHHbIE
kadepoii o0mel, HeOpraHMYECKOW XUMHUHN 1 HH()OPMAIIOHHO-
BBIYUCIIUTENHHBIX TEXHOIOTHI B XUMHH, ITPOTOKOI Ne 7 ot

22.06.2017 .

2 |CamocrosTeabHOe HU3Y4YCHHUC
TCOPETUUCCKOI0 MaTcpuaia

T'nuaka H.J1.OG6mas Xxumus : B 2-X T. : Y4EOHHUK IS aKaJeMHIECKOr o
OakanaBpmata . T. 2 / H. JI. 'nunka ; mox pen. B. A. ITomkoBa, A. B.
Babkosa. - 20-¢ m3., mepepad. u mor. - Mockga : FOpaiit,2018. - 379 c.
https://www.urait.ru/viewer/obschaya-himiya-v-2-t-
tom-1-490164#page/1

3 |CamocTosTeNnbHOe peUICHUE 3a1a1

COOpHHK TECTOB H 337134 10 KypCcy XUMuH : yuedHoe mocobue / E. A.
AmnanbeBa, A. B. BanskoB, M. A. ['naronesa [u ap.]. — Mockga :
HUAY MU®DU, 2014. — 144 c. — ISBN 978-5-7262-1960-8. —
Tekcrt : anexkTpoHHbIH // JIaHb : 2IIEKTPOHHO-OMOINOTEUHAs] CUCTEMA.
— URL.: https://e.lanbook.com/book/103243

4 | TTonroToBKa K TEKyIIeMY KOHTPOJIO

[Tonroroska K TEKYIIEMY KOHTPOIIIO,
MPOMEXKYTOUYHON TOCYIapCTBEHHOW UWTOrOBOM  aTTecTaluu

Meroanueckue ykasauus / B.B. MunenkoBa, A.B. MamonoBa, A.B

Konogasoa. — KpacHonap: Kybanckwuii roc. yH-t, 2018

Meroauueckue peKkoOMEH 1Aty K OpraHu3aluy ayAUTOPHON U

BHEAyJUTOPHO# (CaMOCTOATENbHON) PabOTHI CTYIEHTOB:

meronuueckue ykasauus / coct. T.I1. Cropoxkerko, I1.5. TTounHOK,

A.B. becnanos, H.B. Jlo3a - Kpacnogap: Kybanckwuii roc.yn-t, 2018,89c.

u

Y4eOHO-METOqMYECKUE MaTepuaibl JJIs CaMOCTOSTEIbLHOW pPabOThI OOy4YaIOIMIUXCS W3
YKCJIa MHBAIMIOB M JIMI] C OTPaHHYECHHBIMU BO3MOXKHOCTSIMH 370poBbs (OB3) mpenocTaBistoTes
B (popmax, aanTHPOBAHHBIX K OTPAaHHYCHUSIM UX 3I0POBbS U BOCIIPHATHS WH()OPMAIIHN:

JIJIst U1 ¢ HapYIICHUSIMU 3PCHHS:

— B IIe4aTHOM (hopMe YBETHUYCHHBIM MIPUPTOM,

— B (hopMe AIIEKTPOHHOTO JIOKYMEHTAa,

— B (hopme ayaunodaiina,

— B reyaTHo# ¢opMe Ha s3bike bpaiins.
Jljig 11 ¢ HapyHIeHUsIMU CiTyXa:

— B IIeYaTHOM ¢opme,

— B hopMe AIIEKTPOHHOTO JOKYMEHTA.
J1is U11 ¢ HapyIIEHUSIMU OTIOPHO-/IBUTATENILHOTO anmnapara:

— B [TIeYaTHOM opme,

—B (l)opMe QJICKTPOHHOI'O JOKYMCHTA,

— B dhopMme ayauoaiina.

[[aHHLIfI IEPEUCHb MOXKECT OBITH KOHKPETU3HUPOBAH B 3aBUCUMOCTH OT KOHTHHI'CHTA

oOyuaromuxcs.

3. 06p330BaTe.TIbHI>Ie TEXHOJOI'iH, NPUMECHACMbBIC IIPH OCBOCHUM NUCHUILJIUHBI

(MoxyJis)

B cBs3u ¢ TpeboBanusimu @PI'OC BO no Hanpasienuto noarotosku 05.03.02-I'eopradus

peanu3anus KOMIIETEHTHOCTHOTO
y4eOHOM TIpOIleCCe AKTHUBHBIX WU

NoJX0Ja TNpEedyCMaTpUBacM IIHUPOKOE HCIIOJIB30BAHUE B
UHTEPAKTUBHBIX (OpM MpoBeAeHUs 3aHATUH. TexHonorus

HUHTCPAKTUBHOI'O O6y‘-ICHI/I$I 3aKJII049acTCA B TOM, YTO HA MPOTAKCHUN BCCIO y‘IC6HOI‘0 BpPCMCHU
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https://www.urait.ru/viewer/obschaya-himiya-v-2-t-tom-1-490164%23page/1
https://www.urait.ru/viewer/obschaya-himiya-v-2-t-tom-1-490164%23page/1
https://e.lanbook.com/book/103243

MPOUCXOTUT OOMEH MHEHHSIMH, BBICIYIIMBAIOTCS W OOCYKIAIOTCS Pa3HbIE TOYKH 3pEHUS
cTyaeHToB. OpraHuzanus U3y4eHHs MaTepualla Kypca OCYLIECTBIISIETCS Ha OCHOBE CHCTEMHO-
JESITETLHOCTHOTO IMOAXO0JIda W PEKOMEHIAIMH T03TAamHOro (OPMUPOBAHUS YMCTBEHHBIX
JNericTBUi. JIeKIMr HOCAT MOTHUBALIMOHHO-TI03HABATEIIbHBIN XapaKTep.

Jis moBbIeHUsT APPEKTUBHOCTH YY4EOHOTO TIPOIECCa HCIOJIB3YIOTCS CIEIYIOIIHE
00pa30BaTeNIbHBIC TEXHOJIOTUHU: HHPOPMAITMOHHO-PA3BUBAIOIINE TEXHOJIOTHH, HAITPABJICHHBIC HA
(hopMHpOBaHMSI CUCTEMBI 3HAHUM, 3aIIOMUHAHUS U CBOOOTHOE OTiepupoBaHue UMH. Mcmonb3yercs
METOJl MpPOOJEMHOTO HW3JIOKEHHS MaTepHaja, CaMOCTOSTeIbHOE W3y4eHHE Marepuaa,
MPUMCHCHHE HOBBIX HMH()DOPMAIMOHHBIX TEXHOJIOTHHA JUISI CaAMOCTOSITCIIBHOTO TIOTIOTHCHHS
3HAHUI.

[TpoGnemHast JIEKIMsI HAUMHAETCS C BOMIPOCOB, C MTOCTAHOBKH MPOOJIEMBI, KOTOPYIO B X0JI€
M3JIOKEHUs Marepuaia HeoOXxoaumo pemuTh. [IpoOiieMHBIE BOTPOCHI OTIMYAOTCS OT HE
MPOOJIEMHBIX T€M, YTO CKPBITAasi B HUX MpoOsieMa TpeOyeT He OJHOTUITHOTO PEIICHHS, TO €CTh,
TOTOBOM CXEMBbI PEIICHUS B MPOIILJIOM OIBITE HET.

Jlekuuu-auasoru ®W TPOOJIIEMHBIE JIEKIIMHA IO3BOJSIOT BKIIOYATh WHTEPAKTHBHBIC
AIIEMEHTHI B TIPOIIECC MPENOJaBaHUs, CIIOCOOCTBYIOT TPUOOPETEHUIO HE TOJIBKO 3HAHUN IO TEMe
JIEKIMH, HO ¥ HAaBBIKOB MCCIIEIOBATEIBCKON M aHATNTHYECKOH eI TeThHOCTH.

Jlekumn B opMe Tpe3eHTAMU C HCIOJIB30BAaHWEM MYITUMEIUIHHON armaparypbl
oOecrieunBarOT 0o0Jiee BHICOKUI YpOBEHb TIOHUMAHUS CIOXKHBIX CTPYKTYp, CX€M B3aMMOCBSI3Ei
OTIENEHBIX AIIEMEHTOB.

OOpa3zoBareibHbIE TEXHOJOTHH: METOJA  MPOOJIEMHOTO HW3JIOKEHHS MaTephala;
CaMOCTOSITEIIEHOE YTEHHE CTYACHTaMH Y4eOHO-METOJWYECKOH W CIPaBOYHOW JIUTEpaTyphl U
Mocyeayroneld CBOOOJHONW IUCKYCCHMH TI0 OCBOGHHOMY HWMHM Matepuany. Mcmoias3oBaHue,
WITIOCTPAaTUBHBIX ~ BHJEOMATEPUAOB C MOMOIIBIO  MYJIbTHMEAUHHOTO  000pyHOBaHHS.
TexHomornmu  NTUYHOCTHO-OPUEHTUPOBAHHOTO  OOY4YEeHHS,  TO3BOJIAIONINE  CO37aBaTh
MHIUBHUIyabHbIE 00pa30BaTeIbHbBIC TEXHOJIOTHH.

[Tepeuncnennbie 00pa3oBaTENbHBIC TEXHOJIOTHN PEATU3YIOTCA:

- TpU YTEHUHM JIEKIMH C WCIOJIb30BaHHUEM MYJIbTHMEAUIHBIX IpEe3eHTauud u
JIEMOHCTPAIIMOHHOTO SKCIIEPUMEHTA;

- IPY THAJIOTOBOH (popMe IpOBeAEHHS JIEKIMOHHBIX 3aHATHH C TOCTAHOBKOH U pelICHUEM
poOJIEMHBIX ¥ CUTYallMOHHBIX 33J[aHU;

- TIpU TIPOBEACHHH JTa0OPATOPHBIX pabOT BKIIOYAIOIIUX TIIYOOKYIO CaMOCTOSTEIbHYIO
npopaboTKy TEOPETHYECKOro Marepuaia, H3Y4YeHHE METOIUKH IpOBEICHHS pPabOThl U
IUTAHUPOBAHUS IKCIICPUMEHTA.

HemoncmpayuoHHblil XumuiecKull SKcnepumerm OTHOCHTCS K CIIOBECHO-HATJISTHBIM
MeTOo/1aM 00Y4YEHUS M MO3BOJISAET MPETOaBaTeo ChOpMUPOBATH HHTEPEC K IIPEAMETY Y
CTYJICHTOB, OOYYHTh MX BBITIOJIHATH OTIPEICTICHHBIC OTIEPAIINH C BEIIECTBOM, IIPHEMaM TEXHHKH
nabopaTopHOro sxkcnepumenTa. OCHOBHbIE TPEOOBaHUS, IPEABABISEMbIE K
JIEMOHCTPAIIMOHHOMY SKCIIEPUMEHTY: HarIs,THOCTh; IPOCTOTA; OE30MaCHOCTh; HA/IS)KHOCTH;
HEOOXO0MMOCTh OOBSCHEHHUS FKCIIEPUMEHTA.

IIpu npogedenuu nabopamopmvix 3auamuti HEOOXOAUMO CO3aTh YCIOBUS AT
MaKCHUMaJIbHO CAaMOCTOSITENIHOTO BBIIIOJHEHHUS CTYJIeHTaMU J1JabopaTopHbIX padoT. IlosTomy
IIPU MIPOBEACHUU J1a00paTOPHOTO 3aHATHUS PEKOMEHIYETCS:

1. TlpoBeneHue sKcHpecc onpoca (B yCTHOW MWIIM TECTOBOM (OpME) 10 TEOPETHUECKOMY
Marepuaiy, He0OX0JUMOMY JUIsl BHITIOJIHEHHs paOOTHI (C OLIEHKOH).

2. IlpoBepka MiIaHOB BBINOJIHEHHS 1Ta0OPATOPHBIX PadOT, MOATOTOBIEHHBIX CTYJICHTOM B
paMKax caMOCTOSITEIbHOM PabOTHI.

3. OrmeHka paboThI CTyJEHTa B 1TAOOPAaTOPUU U TIOTYUYEHHBIX UM PE3YIbTAaTOB (C OLIEHKOH).
4. TIpoBepka oTueTa O BBIIIOJHEHHOI 1TabopaTopHOI padoTe (¢ OLEHKOH).
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JIaboparopHbie 3aHATHS (pabOTHI) MPOBOAATCS TOCIIE U3YICHUS OMPENICIICHHOTO pa3/ena.
B npornecce npoBeneHus JEKIMOHHBIX 3aHATHI U JAOOPATOPHBIX pabOT MPaKTUKYETCs
IIUPOKOC UCIIOJIB30BAHUC COBPCMCHHBIX TCXHUUYCCKUX CPCACTB (HpOeKTOpBI, HHTCPAKTUBHBIC

MH(OPMAIMOHHO-CIIPABOYHBIM U TIOUCKOBBIM CUCTEMaM.
AnantuBHble 00pa30BaTeIbHbIE TEXHOJIOTUU, IPUMEHSIEMbIE IPU U3YYEHUU JUCLUIIIMHbI
— JUIS JIAL C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbsI IIPELyCMOTPEHA OpPraHU3aLus

KOHCYJIBTALIMM C UCIIOJIb30BAHUEM DICKTPOHHOM IOYTHI.

nocku, Muatepuet). C ucnonp3oBanueM MHTepHETa OCYIIECTBIISIETCS TOCTYI K 0a3aM JaHHBIX,

4 OneHo4HbIe cpeacrea IJist TEKyH€ero KOHTpPOJIsA yCIeBaeMOCTH U l'[pOMe)KyTO‘lHOﬁ

KOHTPOJIA B (QopMe TECTOBBIX 3aJIlaHUH,

arrecranmu

OneHouHble CpeAcTBa MpeAHAa3HAUEHBI ISl KOHTPOJISI U OLEHKH 00pa30BaTENIbHbIX
JOCTHXKEHHUM 00yJaronmxcs, OCBOMBIINX IPOrpaMMy yU4eOHON JUCIMILIUHBI « XUMUSD).

OHCHOLIHBIG Cp€ACTBA BKIIIOYACT KOHTPOJIBHBIC MaTCpHabl AJId MPOBCACHUA TEKYIIET0

nabopaTopHBIX pabdoT,

KOHTPOJIBHBIX PaboT,

KOHTPOJIBHBIX BOIIPOCOB U l'lpOMe)KyTO'lHOﬁ aTTeCTallii B (bopMe BOITPOCOB K 3a4YCTYy.

CTpyKTypa OlIEHOYHBIX CPEJICTB JI TEKYIeH U POMEeKYTOYHOM aTTeCTAlMHU

Kox n nHanmenoBanune

HanmeHnoBaHue O1IeHOUHOT O CpeacTBa

Ne Pe3ynbTatel 00ydeHus =
/i MHIUKaTOpa (8 cootercTBuM ¢ 1. 1.4) Texymmii [TpomexyrouHast
(B cootBercTBuH c . 1.4) KOHTDOJIb aTTeCTalys
NOIIK-1.1. Cniocoben 3HaeT OCHOBHbBIE 3aKOHbI XUMHUH, Bonpocwi ons Bonpocul k
UCIIOJIb30BaTh 0a30BbIE METO/IbI KaueCTBEHHOT'0 1 yCcmHo20 onpoca 3auemy
3HaHUA B 0071aCTH KOJIMYECTBEHHOT 0 aHaNu3a, pusudeckue | no meme, JIP
(byHIaMEHTAIbHBIX METO/IbI HCCIICIOBAHUS
pa3zaenoB MaTeMaTUKU B ‘YMeeT IpOBOAUTH PacyeTsl 110 Bonpocwt ona
o0beMe, HeOOXOMUMOM AL | OCHOBHBIM 3aKOHAM XHMHMHU, ycmHozo onpoca
BJIaJICHUSA MAaTEMAaTUYECKUM | TOJIb30BAThCSl XUMUUIECKON CUMBOIIMKOM; | no mewme,
armnapaTrom B KOJINYECTBEHHO OIUCAaTh IPOLIECCHI, JIP,
reorpa)uuecKux HayKax, COMNPOBOXKIAIOIIHECS U3MEHEHUEM KP
I 00pabOTKH (hU3UUECKOr0 COCTOSIHUS U XUMUYECKOTO
1 | uHbOpMaIUK 1 aHAIU3a COCTaBa B CHCTEMax pPa3iINyHON
reorpaUyecKuX JaHHBIX. CIIOKHOCTH; IIPUMEHATH COBPEMEHHBIE
Hay4yHbIE METO/IbI TIO3HAHUSI IPUPOIIBI U
BJIaJICHUE UIMU Ha ypOBHE, HEOOX OAMMOM
IUTISL peleHus Mpod)eCCHOHANBHBIX 3a1a4
Biageer MeTomaMu XUMHYECKOT'O Bonpocui ona
aHaJIM3a OKPYKAIOILEH Cpebl I ycmHoz2o onpoca
BBISIBJICHUSI €€ BO3MOXKHOCTEHN U no meme
PECYPCOB € LIENBIO UX UCHOJIB30BAHMS B JIP
pamkax npodeccrHoHaTpHON
JEATEbHOCTH
HOIIK-1.2. Cnocoben 3HaeT OCHOBHBIE IMOHSTHS M 3aKOHBI JIP Bonpocwi k
HCTIONB30BaTh Oa30BBIC XMMUH, 3aKOHOMEPHOCTH IPOTEKaHMs T 3auemy
3HaHUA (PyHIaMEHTAIbHBIX XUMHYECKHX MPOLIECCOB, METO/BI
pa3znenoB pu3nKu, XUMHH, Ka4eCTBEHHOTO W KOJWYECTBEHHOTO
O1OIIOTHH, KOJIOTHH B aHaM3a
00BbeMe, HEOOXOIUMOM LISt
OCBOCHUS (PM3UUECKNUX, YMeeT NpUMEeHATh 3HaHUS Bonpocul ona
5 XMMHUYECKHX, (hyHIaMEHTaNbHBIX Pa3AeioB XHUMUH VIS | YCMHO20 onpoca
OMOTOTMYECKUX, OIKCaHUs MPOLECCOB U SIBJICHUH, no meme
3KOJIOTHYECKUX OCHOB B TIPOUCXOASIIUXB KUBOH IPUPOJIE; JIP

obmiei, puznaecKon u
COIMATILHO-9KOHOMHYECKOM
reorpapun

OPUMCHATH NOJTYUCHHBIC 3HAHUSA T10
XAMUHU TS pCHICHUSA
HpO(i)eCCI/IOHaJ'ILHLIX 3a1a4
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Brnageer cmocoOHOCTRIO TPUHUMATH JIP Bonpocwi k
TPaMOTHEIE, HAyYHO 00OCHOBAHHEIC 3auemy
MPOo¢eCCHOHABEHBIC PEIICHUS
MOIIK-1.3. Criocoben 3HaeT HOPMBI TEXHHUKH O€30TaCHOCTH, JIP Bonpocwi k
HCIIOJIb30BaTh 0a30BBIC METOJIOJIOTHIO XUMUH, (PU3HIecKre U 3auemy

ob1enpodeccHoHaNBHBIC
TEOPETHYECCKUE 3HAHUSI O
reorpaduu, 3eMJICBEICHUH,
reoMop(hONOTHH ¢ OCHOBAMH
TeOJIOTHH, KITUMATOJIOTHH C
OCHOBaMH METEOPOJIOTUH,
THAPOJIOTUH, bruoreorpaduy,
reorpaguy Mo4s ¢
OCHOBaMH MOYBOBEICHHS,
naHIapTOBEACHUH PU
BBIMOJTHCHUH PaboOT

XHMUIYECKHE CBOMCTBA BEIIECTB,
BO3MOXKHBIE PUCKH, OCHOBBI
XUMHUUYECKOT0 KCIIEPUMEHTA,
CTaH/apTHBIE METOANKH XUMUYECKUX
HCCIIeTOBAaHUMA

YMeeT 6e30IacHO 0J1b30BaThCA
XMUMHYECKHMH PEaKTUBAMU 1
XMUMHYECKHM 000pYIOBaHUEM
MPOBOAUTH SKCIIEPUMEHTAIIbHBIE
UCCIIE[I0BaHUs U aHATM3HPOBATh
pe3ynbTaThl, IPUMEHITh METOAONOT U0

Bonpocot ons
YCmMHO20 onpoca
no meme

JIP

reorpaduyeckoi
HanpaBJIeHHOCTH.

XMMUH JUTS PEIICHHs
npoeccroHaNBHBIX 3a/1a4

Brianeer HaBbIkamMu paOOTHI B
XMMHYECKOI JTabopaTopuu 1
TEXHOJIOTUUECKHUX YCIIOBHSX, C
XUMHYECKHMH PEAKTHBAMH U
XUMHYECKHM 000pYZ0BaHHUEM,
CIIOCOOHOCTBIO BHEPSATH TOCTHIKCHHS
XMMHH TIPH PEIICHUH
npoeccHOoHaNBHBIX 33/1a4

Bonpocot ons
YCmHo20 onpoca
no meme

JIP

=

Noakrwn

TunoBbie KOHTPOJIbHBIE 321aHUS WJIN UHbIE MaTepUAaJibl, He00X0AMMBbIe 115 OLEeHKHU
3HAHUI, YMEHHH, HABBIKOB U (MJIM) ONBITA JeITEJIbHOCTH, XaPAKTEPHU3YIOIIMX 3TANbI
¢dopmMupoBaHus KOMIIETEHIUI B Mpolecce 0CBOCHUS 00pa30BaTeIbLHON MPOrpaMMbl

Texkymmii KOHTPOJb OCYIIECTBIISICTCSI B YCTHOW M TNHCBMEHHOW (opme B Tmporiecce

MIPOBEICHUS JICKIIMOHHBIX 3aHATUH M JTAOOPAaTOPHBIX pabOT, MPH BBITIOJIHEHUH KOHTPOJBHBIX
pabot

Ilpumepnutii nepeuens KOHMPOIbHBIX 60NPOCOE RO OMOEILHBIM MEMAM OUCHUNTUHBL
Tema 1. Beeoenue. OcnosHbie 3akonbl xumuu. Knaccet neopeanuueckux coeouneruil

. IIpeamer u 0OBbEKT U3YUYEHUS] XUMUH.
. I[lepeuncnure OCHOBHBIE 3aKOHBI XUMUU

Hazosute Kiacchl HCOPraHUYCCKUX COG,Z[I/IHCHI/Iﬁ .

Tema 2: Cmpoenue amoma u XUMU4ECKAsl C8513b.
KBaHTOBO-MeXaHHUYeCKass MOJIeNb CTPOCHUS aroMma..KBaHTOBBIC YnCIa UX (PU3UICCKUI
CMBICII.
Atomusie S, p, d, f-opOuranm.
[TpuHIMITBI 3aMOTHEHUE NIEKTPOHAMH aTOMHBIX OpOHTaneit
.Copmymnupyiite neprogndecKkuii 3aKOH.
Crpoenue nepuoanyeckas cucrema snementoB .M. Menzaeneena.
[lepeuncnute TUTIBI XUMHUYECKOH CBSI3U.
ITonsTue o meroge BC u MO.

Tema 3 - 9Hepeemw<a XUMUYECKUX NPOYECCOos. Xumuueckas mepMO()uHaquKa u xumudeckoe
pasHoeecue
Yro Takoe TCPMOJUHAMUYICCKAA cucrtema?
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Ha3zoBure TUIIBI TEpPMOAMHAMUYECKUX CUCTEM.

[lepeuncanre GyHKIIUN COCTOSHUS.

Uro Takoe cTaHJapTHbIE TEPMOJAMHAMUUYECKUE MapaMeTpbl 0Opa3oBaHMs BELIECTB?
OOBsICHUTH BO3MOYKEH JIM BEYHBIN JBUTATEIb.

Kakue peakuuu Ha3pIBarOTCS IK30TEPMUUYECKUE U HIOTEPMUYECKHUE?

Kak onpenenuts BO3MOKHOCTD IIPOTEKAHUS XUMUYECKOW peaKkiuu?

Tema 4: Xumuueckas kunemuxa. Kamanus.

Kaxkue gakTopsl BIUSIOT Ha CKOPOCTh XUMHUYECKOW pEaKIu?

[Touemy nOpoOrocCTOsAINE KaTaIu3aTOPbl UCIOJIB3YIOT B TEXHOJOTHYECKHUX IIPOLIECCax
MAKOHOMMKH IPEIIPUITUN

Kak ncnonszyro [Ipunuun Jle-I1laTense s cMeleHns paBHOBECHBIX MPOLIECCOB B CTOPOHY BhIX0/1a

poyKTa’?

Tema 5 . Pacmeopwi. Peakyuu 6 600HbIX pacmeopax
[IpuBeauTe npumepsl AUCTIEPCHBIX CHCTEM.

Onumure cBOMCTBA PacTBOPOB.

N3 kakux cTaguil COCTOUT MPOLIECC PACTBOPEHHUSI.

Kakue ¢hakTopsl BIHUSIIOT Ha MPOIIECC PACTBOPEHHUS?
YeMm oTiIM4YarOTCS HI€AIBHBIE PACTBOPHI OT PEAIbHBIX ?
Kakue BemecTtBa OTHOCATCS K AJIEKTPOJIUTaM?

[Touemy 31€KTPOIUTHI HPOBOJST TOK?

9. UeM CHITBHBIE DIIEKTPOIUTHI OTIIMYAFOTCS OT CIIA0BIX?

. HOLICMy KOHCTAaHTa JUCCOIMAIIMHU HEC IPUMCHHMA K CI/IJ'IBHBIM3J'I6KTPOJ'H/IT3M?
11.

[Touemy puznopacTBOpBl  3amep3aroT IMpH OoJiee HU3KOU Temiieparype?

Tema 6 : OxkucaumenbHO-80CCMAHOBUMENbHBLE NPOYECCHI, UX 3AKOHOMEPHOCMU U UX DOJlb
8 OuonocUYecKUx cucmemax. INeKmpoxumMuiecKue npoyeccol

Kak paccuntath BO3MOXKHOCTB TpoTekanust OBP?

Kak co3gaTp rasibBaHU4YECKHI JIEMEHT, UMesl OJIUH BUI MeTasia?

[Touem HeNb3s MOTYUYNUTh AKTUBHBIE METAILJIBI U3 BOJAHBIX PACTBOPOB AIEKTPOJIUTHUYECKUM
nyrem?

Tema T . Ob630p c60licma 371eMeHMO8 U UX BANHCHELIUUUX COCOUHEHUI.
1. TTouemy metasasl OsiecTsT?
[Touemy MeTasuibl MPOBOJAAT TOK, & HEMETAJUIBI - HET?
I'ne B nepuoguueckoi cucreme 3nemenToB .M. MeHieneeBa HaX0ASTCSI METaJIIbI U
HEMETaJUIbI?
Kakue BeliecTBa OTHOCITCS K Makpo- U MUKpPOdJIEMEHTaM?
Kakne meramisl Ha3pIBaIOT METAJUIAMM KU3HA?
[Touemy KOMILJIEKCHBIE COJIU J JIEMEHTOB SIPKOOKpAILIEHHbIE?

Tema 8: Memoowt ananuza seujecms
YeM XUMUYECKHE METO/IbI aHAJIN3a OTJIMYAOTCS OT (PU3NYECKUX U (PU3NKO-XUMUICCKHX ?

IIpumepnvie ounemvr K KOHRmMpONbHBLIM padomam
Teml: Ocnosnvie nonsmusa u 3axonvl xumuu. Knaccvl neopeanuueckux coeounenuii
1. BeruucnuTh MOJISIpHYIO Maccy rasa, eciiu macca 280 mi ero npu temneparype 21 °C u
nasiennu 2.026-10° 11a paBHa 0,65T.
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2. Bpruncnure MOJSIpHYIO Maccy SKBHBaJIeHTa MeTauia, eciii 0,2 T ero BHITECHWIN 13
KHCTOTHI 78 M1 Bogopoa, usmepennoro npu 17 °C u naBnennn 98642 Ila.

3. Tme comepxutcs 6ompine mosiekyit: B 1 1 xiopa mpu 23 °C u gaBnenun 98 500 Ia wiu B
1 11 oxcupa yrinepona npu 55 °C u naBnenun 10 600 ITa?

Tema 4 : Pacmeopwi. Peakyuu 6 600HbIX pacmeopax
1. B Bogae maccoit 200 r pactBopmim coiib Maccoid 20 r. OnpeaenuTs MacCOBYIO JTOJTO
BEIIECTBA COJIM B PACTBOPE, IPUHSB IUIOTHOCTH BOJIBI PaBHOM 1T/MIL.
2. Ompenenutb Maccy BOJbI, KOTOPYIO He00x0auMo npruOaBuTh K 220 T. pacTBOpa KUCIOTHI
¢ maccoBoit noneit 80%, uro6sr nomyunts 60% pactBop.

3. Haiitu maccy meanoro kynopoca CuSO4 *5H2 O HeoO6xoaumyro i MPUroTOBIIeHU 1 11
pactBopa , conepxariiero 10% 6e3BoaHol conu. ITmoTHOCTH 10% pactBopa 1,084 r/mut.

4. Jns meiirpamuzaruu 60 i HoSO4 motpe6oBanock no6asuts 20 M 0,3 H menoun KOH.
Omnpenenuth MOJSIPHOCTH pacTBopa HoSO4,

IIpumepHbIii nepedyeHb J1a00PaTOPHBIX PadoOT MO OTAEJbHBIM TeMaM JIMCHHIIIHHBI

Jlabopamopuasn paboma— >TO BaXHBIA dJIEMEHT y4eOHOro mpoiiecca. iMmenHo Ha
TaKUX 3aHATUAX CTYJCHTHI MOTYyYalOT MPAaKTHUYECKUE YMEHHUS U HAaBBIKA pabOTHI ¢ MpuOOpamu,
y4daTcsi CaMOCTOSATEILHO TPOBOJUTH OMBITHI W J€JaTh COOTBETCTBYIOIIME BBIBOALI MO HUX
pe3yJsibTaTaM, 4TO, HECOMHEHHO, OyJEeT CIIOCOOCTBOBATH JIyUIIIEMY YCBOCHHIO U 3aKPEMJICHHUIO.

Pesynbprarer mabopaTopHbIX paboT OGOPMIISIIOTCS B OTYETHI MO JIAOOPATOPHBIM
npaktukymaMm. Otder 1o JsabopaTopHO  paboTe  CONEPKUT TEOPETHYECKYI0 U
SKCIEPHUMEHTANIbHYIO 4YacTb. B TeopeTHyeckoil 4acTu M3JIararoTcsi TEOPETUUYECKHE OCHOBBI
M3y4aeMbIX XHMHYECKHX IMpolleccOB. B skcnepuMeHTanbHOM YacTH MNPUBOIUTCS LIElb,
Ha3BaHWE U METOJIMKA BBIMOJIHEHUS] XUMHUYECKOro omnbiTa. [Ipy HE0OXOAUMOCTH MPUBOASTCS
pacuéTbl M COCTAaBISIIOTCS YpPaBHEHHUS XHMHUYECKHMX peakuuil. B KOHIle KaXaoro omsiTa
bopmynupyercst BHIBO/I.

Kpumepuu oyenusanus omuemos no nabopamopHvlm pabomam:

— OIICHKA “3aYTEHO” BBICTABJISIETCS CTYACHTY, €CJIM OH MPABUIBHO MPUMEHSET
TEOPETUYECKUE TMOJOKEHHs] Kypca IIpU pPElIEHWH MPAKTUYECKUX BOIPOCOB, BIAJEET
HEO0OXOIMMBIMU HaBBIKAMH M IPUEMAMH UX BBITIOJIHEHUS,

— OlLICHKA ‘“‘HE 3a4T€HO’ BBICTABJISIETCS CTYJIEHTY, €CJIM OH HE 3HaeT
3HAYUTENIbHOM 4YacTH MPOTPaMMHOr0 MaTepualia, B JIaDOpaTOPHOM MPAKTHUKyME JOITyCKaeT
CyIIECTBEHHbIC OIIMOKU, 3aTpydHSIETCSd OOBSICHUTH pPACUETHYIO YacTh, OOOCHOBATh
BO3MOKHOCThH €€ peajn3alliy, a TAaKKe HEYBEpPEHHO, C OOJIBIITUMHU 3aTPYTHEHUSIMHU BBITIOJHSIET
3aJ]aHUsI WK HE CIIPABIISIETCS] C HUMH CaMOCTOSITENIBHO.

Jabopamopnaa paooma M. 1.OcHogHble K1accvl HEOP2AHUYECKUX COEOUHEHUL

3HAKOMCTBO C TE€XHHKOW Oe30macHOCTU Ipu paboTe B XMMHUUYECKON I1ab0paTOpHUu.
Juarnoctudeckoe TtectupoBaHue. [Ipu BbIMONHEHUM JTa0OpPaTOPHONl PabOTHI H3Yy4YarOTCs
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COEAMHEHHH WU CIOCOOBI MX TMOJTYyYEHUS.

YMeHHe oCylecTBUTh LIETIOYKN MpeBpalleHuil. Pemenue 3amaq

Jabopamopnasn paboma Ne2: « Onpedenenue 3K8U8ANeHMA MEMANNAY

[Ipu BbIMOTHEHUN J1a0OPATOPHONM pPaOOTHI HU3YyYAIOTCS OCHOBHBIC 3aKOHBI XHMUH.
dopmupyercs yMeHue cobupaTh U paboTaTh ¢ XUMHUYECKOH ycTaHOBKOH. .KoHTponbHas paboTa
Nel mo Teme: «OCHOBHBIE 3aKOHBI XUMUN.

Jlabopamopnaa padvoma Ne3. Ckopocmb XUMUYECKUX peakyuu U XuUMUdeckoe

pasnoeecue. Kamanus.
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[Ipu BbeIMONHEHUU J1AOOpPATOPHOM pPabOTHl H3y4daeTCs 3aBUCUMOCTb  BIIMSHUS
KOHLIEHTpAIIMA pPEardpyrommx BeIIeCTB, TEMIIEpaTyphbl, Karajiu3aTopa Ha CKOpPOCTh
XHMHUYECKON peaKinu, a TAaK)Ke BIUSHUE KOHIIEHTPALMU Ha XUMHUYECKOE PaBHOBECHE.

Jlabopamopnasa paboma Ned. [lpucomoenenue pacmeopos 3a0aHHOU KOHYEHMPAYUU.
Tumposanue. TlpuoOperaroTcss yMEHHs TPUTOTOBIICHUS PACTBOPOB 3a/JaHHOW KOHIIGHTPAIUU IO
pacueTry mMacchl BEIIECTBA, HEOOXOAUMOM Ul MPUTOTOBJIEHUS PacTBOpPa (MOJISIpHAs,, MaccoBasi JOJIs).
To4YHOCTHP TPHUTOTOBJICHUS PACTBOPOB OMPEICISIETCS IO U3MEPEHUIO IJIOTHOCTU KHUAKOCTEH C
MIOMOIIBI0 apeoMeTpa. TUTpOBaHUE IMOJy4EHHOTO pacTBOpa. O3HAKOMIIEHUE C TEXHHUKOW KHCIOTHO-
OCHOBHOTO THUTPOBAHHS PACTBOPOB C HEU3BECTHON KOHIIEHTpAllMEed PACTBOPEHHOTO BEIIECTBA.
Pemenne 3amau.Konrponbnas padora Ne2 o teme: «PacTBOpb».

Jlabopamopnasa paboma Ne 5 Onexmponumuueckas ouccoyuayus u 2uopoaus cojeu.
DopMHUPYIOTCS YMEHUSI paOOTHI ¢ PACTBOPAMH DJIEKTPOJIUTOB. M3yuaercs BiIMsSHUE KOHIIEHTpAIMHUHA
CMeIlleHHe paBHOBecus ciaboro snexrposuta. [IproOperaercs HaBbIk omnpenenenus pH pactBopos
coJieH, CMeleHNe PaBHOBECHSI THAPOJIN3A coJiel. 3HAKOMCTBO CO CBOMcTBaMHU Oy(depHBIX pacTBOPOB.

Jlabopamopuasn paboma Ne 6. OkuciumenbHO-60CCMAHOBUMENbHBLE PEAKYUU.

O3HakoMJIEHHE C PAacTBOpAMM THUIWYHBIX OKHCIUTEIEH W BoccTaHOBUTENel. l3yueHue
YCIOBUH TIPOTEKaHUSI M CpeIbl HAa TMPOTEKAHWE OKHUCIWTEIbHO-BOCCTAHOBHUTEIBHBIX PpEAKIIHi.
Oznakomnenuec tunamu OBP. CocrtaBnenue ypaBuennit OBP: a) meton snekrponHoro Oananca; 0)
METO/1 AIEKTPOHHO-UOHHOTO OaniaHca. TecTUpoBaHHE MO TEME.

Jlabopamopnas paboma Ne7. Obwue ceolicmea Memanios, HEMemailos U Ux COeOUHeHuUll.
dopmupoBaHHe YMEHUH pPabOTHI HEMETANIAaMH W WX COCAUHEHUsMH. V3ydeHue OKHCIUTEThHO-
BOCCTAaHOBUTEIbHBIX CBOMCTB HEMETAIIJIOB U UX COCTMHEHUM.

dopmupoBaHUE YMEHHUI pabOTHI C METaJUIAMH TTPU UX PACTBOPEHUH B BOJIE, PACTBOPAX KUCIIOT,
LIeJI0YeH, MPU CIUIABJICHUU. M3ydnTh KHCIOTHO-OCHOBHOM M OKHCJIMTEIBHO- BOCCTAHOBUTEIIBHBIN
XapakTep BaXKHEUIINX COCTUMHEHUN METaJIJIOB.

Jlabopamopnasa padoma No.8 Xumuueckue memoowvl ananuza eewecms. Kauecmeenuvie
peaxkyuu HaKamuoHbl AHUOHDL.

O3HakoMJIeHHE C XMMHUYECKHMMH METOJlaMU aHajiu3a BemiecTB. KadecTBeHHbIE peakUuu Ha
KaTuoHblL. M3ydeHne nmpoayKTOB B3aMMOJECHCTBHS HMX C KauyeCTBEHHbIMH aHMOHaMU. DopmupoBaHue
YMEHHS IPOBOJAUTH KaU€CTBEHHBIN aHalIN3 BEUIECTB.

O3HakOMJIeHHE C KAayeCTBEHHBIMHU DPEAKIMSIMH Ha aHUOHBI. M3ydyeHue MNpOayKTOB
B3aUMOJICHCTBUSL MX C KayeCTBEHHbIMH HOHaMu. DOpMUPOBAHHE YMEHUS MPOBOAUTH
KaueCTBEHHBIM aHanu3 BemiecTB. lIpoBeieHHe HaydyHO-HCCIEI0BATEIbCKOM pabOThl MO
M3YYEHHUIO0 001Ieil UBPEMEHHOM KECTKOCTU BO/IBI

O3HakoMJIEHHE C XUMHUYECKUMHU METOJIaMH aHaJIn3a BellecTB. KauecTBeHHbIE peaKiuu

Ha xatuonsl. U3yyeHne npoayKTOB B3aUMOJAEUCTBUS UX C KAUECTBEHHBIMU AaHUOHAMU.
[IpoBeneHrne HaydHO-MCCIEAOBATENHFCKON PaOOTHl MO M3YyYEHHIO OOMIeH W BPEMEHHOH >KECTKOCTH
BOJIBL.

Tecm Kkmeme 6 OKuCJlumeﬂbHO'goccmaﬂogume”bele peaxkuuu
e K KakoMy THUIly peakuuii OTHOCHTCS JaHHAs peaKunus?
KOH+C1, »KCIO;3 + KC1 + H,O
l) peakiusaA MCEKMOJICKYJIAPHOIO OKHUCICHUSA — BOCCTAHOBJICHUA,

2) peaxius BHYTPUMOIEKYJISIPHOIO OKUCIICHHS — BOCCTaHOBIICHUS;
3) peakuMs IUCTIPOMOPIHOHUPOBAHUSI.
e  ATOMBI KaKOIro 3JIEMEHTA, U3MEHSS CTETIEHb OKUCIIEHUS, OKUCIISUIUCh B PEAKIINH:

Pb(NO3)2 - PbhO + NO, + O,

1) cBuHIa; 2) a3zora; 3) kucaopoaa; 4) CBUHIA U a30Ta; 5) a30Ta U KUCIOPOJA.
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e  CKOJIBKO dIEKTpoHOB oTaaeT noH Cr’* B peakimu:
, ~ Cr*+Brp, +OH -
CrO; CrO;” + Br + H,0
1)1;2) 2; 3)3; 4)4;5)5.
e  (CKOJIBKO MOJIEKYJI @30THOW KMCJIOThI Y4aCTBYET B KAUECTBE
okucnurens B peakuuu: FeS + HNOz;—Fe(NO3)3
+S + NO + H,0
1) 1; 2) 3; 3) 5; 4) 10; 5) 15.
e B kakoii cpeie OCyIIecTBIIACTCS peaKlnsi, POTEKAIoIIas Mo CXeMe:
MnO, + KC103 + ... o KoMnO4 + KC1 + ...

Kpumepuu oyenku mecma: npaBuibHbiXx oTBeToB 90-100% - «omnimynO», oT 75 % 1090%—
«xopormioy, ot 55 % no 75%— «ymoBieTBOpUTEIHHOY, MEeHbIIE 55 % -
«HEY/IOBIIETBOPHUTEIIHHO.

3a‘leTHO'3K3aMeHaHI/IOHHbIe MaTepHaJbl AJHA l'lpOMe)KyTO‘{HOﬁ aTTeCTanmuu

BO]'[pOCbI AJIS MOATOTOBKH K 3K3aMEHY

1.OcHOBHBIE TOHATHS U 3aKOHBI XUMUH. POJIb XUMHH B HAYYHO-TEXHUYECKOM IPOTpeECCe.
2.. OCHOBBI KBaHTOBO-MEXaHUYECKOH TEOPHH CTPOCHHUS aToMa.

3.KBanTOBbIE Uncia. ATOMHBIE S, p, d, f - opOuTamu. 4.IlpuHLKIIBI 3aTI0THEHNE
AJIEKTPOHAMH aTOMHBIX OpOUTasei.

5. Ilepnoamueckuii 3akoH. [lepnoauueckas cucrema anemenTos .. Menneneesa.
Knaccudukarms snementos ( s-, p-,d-, ).

6. Xmmunueckad cBsa3b. [Torarue o metone BC nu MO.

7. KoBasenTtHas cBsa3b. CBOMCTBA BENIECTB ¢ KOBAJICHTHOU CBA3BIO.

8. MloHHas CBsA3b. DJAEKTPOOTPUILIATEIBHOCTD AJIEMEHTOB.

9..BonopoiHast CBSI3b U €€ CBOMCTBA.

10. Cs3p B MeTaiutax. CBOICTBA BEIIECTB C METAJUINYECKON CBA3BIO.

11.Tunel KpUCTAIMYECKUX PEUIIETOK U CBOMCTBA COCIMHEHU .

12. 3onnas Teopus. [IpoBoAHMKYN TOKA, TOITYIPOBOJIHUKH U TUIIEKTPUKU.

13. MexMONeKyIsIpHbIE CUIIBI B3aUMOICUCTBUS.

14. OCHOBHBIE KJI1aCChl HEOPTraHUYECKUNA COCTUHEHU.

15. TepmoauHamuueckue cucteMbl. DyHKIIUN COCTOSHUSA.. JHTAIIBIUS, SHTPOIUS, BHYTPEHHSS
SHEPrUs — napameTpsl COCTOSIHUS BenlecTB. CTaHJapTHBIE TEPMOJIUHAMHYECKHUE ITapaMeTphbl
o0pa3oBaHUs BEUIECTB.

16. I1epBbIii 3aKOH TEPMOIMHAMUKH.

17..Oneprernyeckue 3(hHeKThl XUMUUYECKUX peakiuil. TepMoxuMuueckrue ypaBHEeHHs. 3aKOH
I'ecca u ero ucnonap30BaHue i1 TEPMOXUMUYECKHUX PACUETOB.

18.IlonsTre 06 sHTponHU. DHTpOMUs Ga3z0Boro nepexoaa. Bropoil 3akoH TEpMOAMHAMUKH.
19.1306apHO-M30TepMUYECKHM TOTeHIIUAN (3Heprus [ 'nb6ca). HanpapiieHue npoTekaHus
XUMUYECKUX PEaKIIUil.

20. CkopoCTh XUMUYECKON peakiiuu U (PakTophl Ha ee BIUAIONINE. 3aBUCUMOCTh CKOPOCTH
peaklMM OT KOHLIEHTPAMU. 3aKOH JIEHCTBYIOLIUX Macc.

21.. 3aBUCHMOCTB CKOPOCTH peakiuu oT Temrneparypsl. [IpaBuno Bant-I'odda.

22.1loHsATHE O TEOPUHU AaKTUBHUPOBAHHOTO KOMIUIEKCA. DHEPIUsl aKTUBALIUU.

23.'oMOTEHHBIN U TeTepOreHHbIN KaTalin3. ABTOKaTann3. GepMEHTaTUBHBIN KaTalus.
24.06patumbie U HeoOpaTuMble peakinu. Xumuueckoe pasHoBecue. [Ipuniun Jle-1llatennbe.
CwMmernenue paBHoBecus. KonctanTa paBHOBecHS U (JaKTOPHI Ha €€ BIUSIOIINE.

25. lucniepcHbie cucTeMbl U UX kiaccupukanus. [ToHATHS 00 HIeanbHBIX U peaTbHBIX
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pacTBopax.
26. Xumuueckas reopus pactsopos /.M. Menneneesa. OOuiue cBoiicTBa pacTBOPOB.

27. KoymuratuBHble CBOMCTBA PacTBOPOB 3aKoHbI Payiis.

28. Ocmoc. 3akon Bant-T'odda. Ocmoc B ipupoze. M3otonndeckuii ko3hduiiuent.
29.IlpencraBiieHue 0 MEXaHU3ME NIEKTPOJIUTHUECKON TMCCOLMAMY B BOJHBIX PACTBOpAX.
Crenenp aucconuanui U GaKTOpbl Ha €€ BIUSIONINE.

30.3akon pa3dasnenus OcBaspaa. KoncranTa aqucconumanuy v (pakTOpsl Ha €€ BIUSIONIHE.
31 Boja ee poiib B mpupoie. MorHoe npousBeaeHne Bobl. Boaopoansiit mokasarens ( PH)
pacTBopa.

32. BydepHble pacTBOPHI U MX CBOMCTBA.

33. IloHsTHE O TEOPUU CHIIBHBIX 3JIEKTPOIUTOB. AKTUBHOCTbD, KOI((MUIIMEHT aKTUBHOCTH,
MOHHAsl CUJIa pacTBOPA.

34. T'unpomus coneit. HeoOpaTumbrii ruponu3. CTeneHs ¥ KOHCTaHTa THAPONn3a. BriusHue
TeMIlepaTypbl U pa30aBIeHUS Ha CTENEHb TUAPOJIN3A.

35. Ilpoussenenue pacropumoctu (I1P). YcnoBus Beimagenus ocaka.
36.0kucANTENEHO-BOCCTAHOBUTENBHBIE peakiuu. Kinaccudukanus.
37.21eKTpoXUMHUYECKHE CBOMCTBA pacTBOPOB. CTaHAApPTHBIN 3JIEKTPOJHBIA MOTEHIHAI U
(akTopsl Ha HETO BiusAIOIKe. YpaBHeHue HepHera.

38. 'anpBannyeckuit anement. IJ{C rajibBaHUYECKOTO 3JIEMEHTA.

39.9nexTpoau3 paciiasa 1 BogHoro pactsopa NaCl. 3akoHsl

®apanes.CtpoeHue 1 HOMEHKJIaTypa KOMITJIEKCHBIX COeMHEeHUH d-

AJIEMEHTOB.. XUMUYECKas CBSA3b BKOMIUIEKCHBIX CO€IMHEHU.

40.Meton BC o0 reoMeTpur ¥ MarHUTHBIX CBOMCTBaX KOMILJIEKCHBIX COCTUHEHUH.
42.00m1as XapakTepUCTHKA KOOPAMHAITMOHHBIX COSTMHEHUH OMOMETAIIOB C OMOJIUTaHIaMU.
43. O6mras xapakTepucTrka 0-31eMeHToB. XUMHUYCCKHE CBOMCTBA. POITb JKenme3a , HUKEIS U
Xpoma B OpraHu3Me 4eJoBeKa.

44, 1llenoynbie MeTaIIbl. XUMHYECKHE CBOMCTBA.

45. IllemoyHo-3eMeNIbHBIC METAJUIBl. X UMHYECKHE CBOHCTBA

46.Bonopon. Pu3nyeckre 1 XMMHUYECKHUE CBOMCTRA.

47. Kucnopoa. ®usndeckne 1 XAMUYECKHUE CBOMCTBA.

48 Azot u docdop . Xumudeckue cBoiicTBa. BaskHple coenHeHus a3oTa u pocdopa B
OMOJIOTHYECKUX CHCTEMaX

49. Vraepon. Xumuueckue cBorictBa. Kitaccudukarus opraHnueckux coeIMHEeHUI

50. Xumudeckre MeTo/Ibpl aHalk3a BemecTB. Pusnueckre u GU3NKO-XUMUISCKUE METOIBI
aHaJIM3a BEUICCTB

Kpurtepun oneHuBaHus pe3yJibTaTOB 00y4eHHUsA

Kputepun oneHuBanusi 3K3aMeHa
OreHKa 3HaHUH MO TUCHMILIMHE « XUMUS» TIpearonaraet AuddepeHIMpoBaHHbIA M0IX01
K CTYACHTY, y4eT ero MHIAMBHAYAJIbHBIX CIIOCOOHOCTEH, CTENEHb YCBOCHUS U CHCTEMAaTH3aI[UU
3HaHMUI y4eOHOTO Kypca, YMEHHUs JIeNaTh JOKa3aTelbHbIE BBIBOJIBI U 0000IIEHUSI.
OrneHnBaeTcs He TOJIBKO ITyOMHA MOHUMAaHHS OCHOBHBIX MPOOIeM y4eOHOM JUCIUILTHHBI,
HO U MOCEIIaeMOCTh JIEKINI U TaOOpaTOPHBIX 3aHATUH, aKTUBHOCTh Ha CEMUHAPCKHX 3aHATHSIX,
COJIEPKATEeNIbHOCTh YCTHBIX OTBETOB U C/IETAHHBIX MPE3EHTALUH.
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Orenka

Kpurepun onieHuBaHus 0 SK3aMEHy

Bricokuii
YPOBEHB «5»
(0oTaAM4HO)

OLICHKY «OTJIMYHOY 3aCIYKUBAET CTYAECHT, OCBOUBLINI 3HAHUS, YMEHMUSI,
KOMIIETEHIIUU U TEOPETUYECKUI MaTepuan 0e3 npoOesoB; BHITOJIHUBIINM
BCE 3a/laHus, IPEAYCMOTpPEHHbIE Y4E€OHBIM IUIAHOM Ha BBICOKOM
KauyeCTBEHHOM YpPOBHE; MPAKTUYECKHE HABBIKU MPOPECCHOHATBHOIO
IPUMEHEHUS OCBOECHHBIX 3HaHUU copMupoBaHbl. CTYJEHT cBOOOIHO
BJIa/ICET TEOPETUUYECKUM MaTepUaoM (3HAeT KaK OCHOBHBIE, TaK U
cnenu(uIeckue CHHTETUIECKAE METO/IbI, & TaKKe MEXaHU3MbI
OCHOBHBIX  peakuumid) U  crnoco0eH  CaMOCTOATEIbHO  PEIIUTH
9K3aMEHALIMOHHYIO 3a/1a4y.

Cpennuit
YPOBEHB «4»
(xopor1o)

OLIEHKY «XOPOILIO» 3aCIy>KUBAET CTYACHT, MPAKTUYECKH MOJTHOCTHIO
OCBOHBHII/Iﬁ 3HaHWus, yMeHI/Iﬂ, KOMIICTCHIINUU U TGOpGTI/IIIGCKI/Iﬁ MaTepHan,
y‘~I€6HI>Ie 3alaHus HE OLICHCHbBI MAaKCHUMAJIbHBIM YHCJIOM 6aJ'IJ'IOB, B
OCHOBHOM C(OpPMHUpOBaJ MpakTH4YeCKHe HaBbIKU. CTyIEHT XOpOIIO
BIIQJICET TECOPETUUECKUM MaTepHaioM, 3HAeT 0a30BbIe CHHTETHUUYECKHE
METOIbI nu UMECT HpeI[CTaBJ'IeHI/Ie [0) MEXaHU3Max OCHOBHBIX
CUHTETHUYECKU BAYKHBIX PEaKLU, CIOCOOEH CIIPaBUTHCS C
9K3aMEHAIMOHHOW 3a7]a4€il MPY HE3HAYNUTEIbHON MTOMOIIX CO CTOPOHBI
MpeTo1aBaTesl.

[ToporoBerit
YPOBEHB «3»
(ymoBieTBOpHUTE
JILHO)

OIICHKY «YJOBJICTBOPHTEILHOY 3aCIYy)KHBACT CTYACHT, YACTHYHO C
npo0OeaMu  OCBOWBIIMKA  3HAHWS, YMCHHS, KOMIICTCHIIMH U
TEOpEeTUYEeCKHl Marepuall, MHOTHE ydeOHble 3aJaHusl JIMOO He
BBINIOJTHWI, JIMOO OHM OILIEHEHbl YHUCIOM OaioB OJU3KUM K
MUHHMAaJIbHOMY, HEKOTOPbIC IPAKTUYECKHAE HABBIKH HE C(HOPMHUPOBAHEI.
CryneHT 3HaeT 0a30BbIe CHHTETHYECKUE METOJIBI, OJJHAKO IIJIOXO
pa3bupaercs B crienn(pUIECKUX METOIaX ¥ MEXaHH3MaxX OCHOBHBIX
peaKuuii, C TPYIOM CIPABISETCS C HK3aMEHAIMOHHOM 3aja4yeil 1pu
CYIIECTBEHHOW TIOMOIITN CO CTOPOHBI MPETIOIaBaTEelsl.

MuHuMalIbHBIN
YPOBEHb «2»
(HeynoBneTBOpHU
TEJILHO)

OIICHKY «HEYIOBJICTBOPHUTEIBHOY 3aCIIY)KUBAET CTY/ICHT, HE OCBOMBIIIHIA
3HAHUS, YMEHUS, KOMIICTCHIIUN U TEOPETHYCCKHI MaTepHal, ydeOHbIe
3aJjaHis. HE BBITNIOJHWI, MPAKTUYECKHE HABBIKM HE C(HOPMHUPOBAHBI.
CTyneHT He CIIOCOOCH peIInTh AK3aMEHAIMOHHYIO 3a37ady JaXe ¢
NOMOIIIBI0  TIpENoJaBareisi W IUI0XO  BIAQJCET TEOPETHUYECKHM
MarepuanioM (HaOJI0Ial0TCs CYIIECTBEHHBIE OMUOKN TTPH 00CYKICHUN
0a30BbIX CHHTCTUYECKUX METOIOB).

OHGHO‘IHLIG cpeacTtBa A MHBAJIMAOB M JIMI[ C OI'paHUYCHHBIMH BO3MOKHOCTAMHA
300POBbA BLI6I/IpaIOTC$I C Y4€TOM UX HHAUBUAYAJIbHBIX HCI/IXO(i)I/ISI/I‘ICCKI/IX 0COOEHHOCTE.

— IIpu HCO6XOI[I/IMOCTI/I HHBAJIMJaM W JMIOaM C OI'PpaHUYCHHBIMH BO3MOKHOCTAMU
3A0POBbs MPCAOCTABIIACTCA AOIIOJIHUTCIBHOC BPEMA JIA IIOATOTOBKH OTBETA HA 3K3aMCHEIIPH
MNpOBCACHUN TIPOLUCAYPbl OHLCHUBAHUA PC3YIILbTATOB O6y‘leHI/I${ HHBAJIMAOB MW JIMI C
OTpaHUYCHHBIMH BO3MOKHOCTSAMMU 3O0POBBA IIPEAYCMATPUBACTCA HCIIOJIB30BAHUEC TECXHUYICCKUX
CpeacCTB, HeO6XO,[[I/IMI>IX UM B CBA3U C UX UHANBUAYAJIbHBIMU OCO6GHHOCTHMI/I;

— [Ipu HeO6XO,[[I/IMOCTI/I JJIAA 06yqa}01111/1xc;1 C OTpaHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbS
U HWHBAJIMIOB IHpouecaAypa OLCHUBAHUA PE3YIbTATOB O6y‘leHI/I$I o JUCHUIIIMHE MOXCT
IMPOBOAUTHCA B HECKOJIBKO 3TAIlOB.

Hpouenypa OLICHMBAHUA PE3YJIIbTATOB 06yquI/151 HWHBAJIMLAOB W JIMI C OTpaHUYCHHBIMH
BO3MOKHOCTAMU 3O0POBBA 110 JUCHUILINHEC (MOI[y.IIIO) npeaycmMarpuBacT MpeaAoOCTaBJICHUC
I/IH(bOpMaI_[I/II/I B (bopMax, AIalITUPOBAHHBIX K OIpaHUYCHUAM HX 300POBbIA U BOCIPHATUS

uH(pOpMAIINHU:
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JInst TULL ¢ HApYIICHUSIMU 3PCHHUSL:
— B TIIeYaTHOH (hopMe yBEITMUSHHBIM MIPH(PTOM,
- B (pOopMe IEKTPOHHOTO JOKYMEHTA.
JIist JIAL ¢ HapYLIEHUSAMH CITyXa:
— B IIe9aTHOM (opme,
— B (JOpMeE MEKTPOHHOTO TOKYMEHTA.
JI7ist LT ¢ HAapyIICHUSIMH OTIOPHO-JIBUTaTEJILHOTO ariapara:
— B IIe9aTHOH (opme,
— B (JOpMeE IMEKTPOHHOTO JTOKYMEHTA.
JlaHHBI# TIepeYeHb MOKET OBITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTUHI'CHTA
00yJaromuxcs.

5. IlepeueHnn y4eOHoI JUTEPATYPHI, HHPOPMAIUOHHBIX PECYPCOB U TEXHOJIOT Wil

5.1. YueOHas qureparypa

1. TI'muuxa H.JI.OOmias xumus : B 2-X T. : yaeOHUK IJIs1 akaJeMudeckoro Oakamaspuara . T. 2/ H.
JI. Tnunka ; mox pen. B. A. TTonikora, A. B. badkosa. - 20-¢ u3., mepepad. u aor. - Mocksa :
Opaiit,2018. - 379 c.
Pexxum mocryma: https://www.urait.ru/viewer/obschaya-himiya-v-2-t-tom-1-490164#page/1
2. TlpaktukyM 1o oOIIei XuMuu : yaeOHoe TTocoOme i akaeMuieckoro Oakanaspuara / H.
JI. 'nunka, B. A. [Tonikos, A. B. ba6kog, O. B. Hecteposa. - Mocksa : FOpaiit, 2019. - 248 c. -
URL:
Pexxum nocryma : https://www.urait.ru/viewer/praktikum-po-obschey-himii-487283#page/24
3. COOpHUK TECTOB W 3aj1a4 M0 Kypcy XuMHuH : yaeOHOoe nocoone / E. A. AnanbeBa, A. B.
BanbkoB,M. A. I'maronesa [u ap.]. — Mocksa : HUSIY MU®U, 2014. — 144 c. — ISBN 978-
5-7262-1960-

8. — Texct : anmexktpoHHsIH // JIaHb : 3neKkTpoHHO-OMOMMoTeuHas cucrema. — URL:
Pexxum mocrtyma : https://e.lanbook.com/book/103243
4. Ky3uenoa C.JI., Cropoxenko T.I1../ YyeOHo-MeTOoAMUECKO€ MOCOOHE /Is1 JTaOOPaTOPHBIX
paboT 1Mo Kypey «Xumus» (s cTyieHToB HanpaBienuss — noarotoBku  05.03.02-T"eorpadms),
yTBEpKICHHbIE Kadeapoit o01iei, HeOpraHMYeCcKo XMMUU U UH()OPMALIUOHHO-
BBIYUCITUTEIIBHBIX TEXHOJIOTUH B XUMUH, TPOTOKOI Ne 7 ot 22.06.2017 r.

5.2. [lepuoauyeckasi Jureparypa

1. VYcmexu XUMHUM - pOCCUHUCKUIA HAYIHBIN KypHaJ, MyOIHKYIONTUNA 0030pHBIE CTaThH TI0
aKTyaJIbHbIM Mpo0ieMaM XUMHH U CMEXKHBIX HayK.

2. XXypHan opraHu4ecKOil XUMUH - POCCHICKHUI HaydHBIN JKypHa, MyOIUKYIOUINI CTaTbu
M0 TEOPETHYECKUM MpodiieMaM OpraHMYecKOd XHMHM, MEXaHHW3MaM peaklUUid OpPraHuvYecKHX
COEIMHEHMI, COOTHOLIICHUSM MEXAy (PU3HMUECKUMHU CBOWCTBAMH, PEAKIIMOHHON CIIOCOOHOCTHIO U
CTPOEHHEM, IO HOBBIM pEaKIUsIM M METoJaM IMOJIyYeHUS OPraHWYeCKUX COCIUHEHHM, IO
OCHOBHBIM Mpo0JIeMaM pa3BUTHUS BAXKHEUIITNX HAMpPaBICHUI OPraHMUECKOTO CUHTE3a.

3. Kypnan oOuieil XMMHUU — OJMH M3 KPYNHEHIINX POCCUHCKUX HAYYHBIX KYpHAJIOB,
OTpaKaIOIIMX OCHOBHBIE HAIIPABICHUS PAa3BUTUS XUMUH, MyONUKYIOIUN pabOThI, MOCBSIIEHHbIE
aKTyaJbHbIM OOIIMM BONPOCAM XUMHUHM M MpoOJeMaM, BO3HUKAIOIMIMM Ha CTHIKE PAa3JIMYHBIX
pa3zfenoB XMMHUH, a TaKKe Ha IPAaHUIIAX XMMUU M CMEXHBIX C Hell HayK (MeTauloOpraHu4ecKue
COCIMHEHUS, JJIEMEHTOOPIaHWYECKAsi XUMUS, OPTaHUYECKUE M HEOPraHMYECKUE KOMIUIEKCHI,
MEXaHOXUMHMSI, HAHOXUMHUS U T. [1.).

5.3. MHTepHeT-pecypchbl, B TOM YHUCJ/Ie COBPpeMeHHbIe NpodeccHOHAIbHbIE 0a3bl
AAHHBIX 1 HHGOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI
JIeKTPOHHO-0u0MoTeqHbIe cucrembl (IBC):
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https://www.urait.ru/viewer/obschaya-himiya-v-2-t-tom-1-490164%23page/1
https://www.urait.ru/viewer/praktikum-po-obschey-himii-487283%23page/24
https://e.lanbook.com/book/103243

ABC «IOPAUTY https://urait.ru/

DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.hiblioclub.ru
OBC «BOOK.ru» https://www.book.ru

OBC «ZNANIUM.COM» www.znanium.com

OBC «JIAHb» https://e.lanbook.com

agkrwdE

IIpodeccuonaiibHbie 02361 JAHHBIX:

1. Scopus http://www.scopus.com/

2. ScienceDirect www.sciencedirect.com

3. XKypuansr uznarenscrea Wiley https://onlinelibrary.wiley.com/

4. Hayunas snextponnas oubimoreka (HIb) http://www.elibrary.ru/

5. TlomHOTEKCTOBBIE APXUBBI BEAYIIMX 3aI1aIHBIX HAYYHBIX KypHaJIOB Ha Poccuiickoi

wiatgopme HaydHbIX )kypHanoB HOMKOH http://archive.neicon.ru
6. HammonanbHas snekTpoHHAsT OMOIMOTEKA (OCTYN K DJIEKTPOHHON OHOIHOTEKE
aucceptaiuii Poceuniickoit rocynapersennoit oubmmorexu (PI'B) https://rusneb.ru/

7. Tlpesuaentckas 6ubnmrorexa uM. b.H. Enbrina https://www.prlib.ru/

8. Dnexrponnas kosutekus Okcdopackoro Poccuiickoro ®onma
https://ebookcentral.proquest.com/lib/kubanstate/home.action

9. Springer Journals https://link.springer.com/

10. Nature Journals https://www.nature.com/siteindex/index.html

11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

12. Springer Materials http://materials.springer.com/

13. zbMath https://zbmath.org/

14. Nano Database https://nano.nature.com/

15. Springer eBooks:_https://link.springer.com/

16. "Jlextopuym TB" hitp://www.lektorium.tv/

17. Yuuepcurerckas unpopmaimonnas cuctema POCCHUS http://uisrussia.msu.ru

HNudopmanmoHHble CIPABOYHBbIE CUCTEMBbI:
1. KoncynbTanT [limtoc - cripaBo4Hast ipaBoBasi cCUCTeMa (JIOCTYII 110 JIOKAIBHOM CETH ¢
KOMIIBIOTEPOB OMOIHOTEKH )
Pecypchbl cBOOOIHOTO J0CTYHA:
1. AmepuKaHcKas maTeHTHas 0a3a JaHHbIX hitp://www.uspto.gov/patft/
2. TlonHble TEKCTHI KaHAACKHMX AuccepTanuii http://www.nlc-bnc.ca/thesescanada/
3. KubepJlenunka (http://cyberleninka.ru/);
4. MHUHHCTEPCTBO HAYKH M BbIcIIero oopazoBanus Poccuiickoii deneparmu
https://www.minobrnauki.gov.ru/;
5. ®enepanbhblii moprai "Poccuiickoe oopazosanue” http://www.edu.ru/;

6. HpopmaionHas cuctema "EqMHOE OKHO I0CTyIa K 00pa3oBaTesibHBIM pecypcam”
http://window.edu.ru/;

7. Epmnuas xomexuus nupoBbIX 00pa3zoBaTenbHbIX pecypcos http://school-
collection.edu.ru/ .

8. ®denepanbHbII HEHTP HHPOPMAIIIOHHO-00pa30BaTEILHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoekt 'ocymapcTBeHHOTO HHCTHTYTaA pyccKoro si3bika nmenn A.C. [Tymknna
"O6pazoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBoyHO-HH(pOpMaHOHHKIA opTain "Pycckuit s3p1k" http://gramota.ru/;

11. Cmyx0a TeMaTHYECKHUX TOJIKOBBIX cioBapeit http://www.glossary.ru/;

12. Cnosapwu u sHnmkiIoneauu http://dic.academic.ru/;
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13. OOpa3zoBarenbHblii mopTan "Yuebda" http://www.ucheba.com/;
14. 3axonompoekT "O06 obpasoBanun B Poccuiickoit denepannn'. Bormpocs! 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHbIE 3J1eKTPOHHBbIE 00pa3oBaTe/ibHbIe H MH(OPMALHOHHBIE pecypchl

KyoI'y:

1. Cpena MoayinbHOTO JUHAMHYECKoro o0y4enus http://moodle.kubsu.ru

2. ba3za y4eOHBIX IUTaHOB, YUCOHO-METOANYECKUX KOMITJIEKCOB, IyOIHKAUNA U
koHpepenmwmii http://mschool.kubsu.ru/

3. bubnmnoreka nHMOPMAIIMOHHBIX pecypcoB Kadeapsl HHPOPMALTMOHHBIX
oOpasoBatenbHBIX TexHoJoruit http://mschool.kubsu.ru;

4. DnexrpoHHsIi apxuB qokymeHToB KyoIl'V http://docspace.kubsu.ru/

5. DOnexTpoHHbIE OOpa3oBaTeiIbHBIE pecypchl Kadeapbl HHPOPMAIMOHHBIX CHCTEM M
TexHoJiorui B oopazoBanuu Kyol'Y u nayuno-meroaudeckoro xxypaana "[IIKOJIbHBIE I'OJIbI"
http://icdau.kubsu.ru/

6. Meroanueckue yKa3aHusi [IJsi O0YYAIOLIMXCH 1O OCBOEHUIO JAMCHHUILIHHBI
(MoayJisn)

VYcenennoe w3ydeHue AUCHUIUIMHBI «TOHKWUW OpraHMYecKud CHUHTE3» TpeldyeT OT
CTYIACHTOB PEryJIIpHOTO IOCEIICHUs JEKIUH, a TakkKe aKTUBHOM pabOThl Ha MPAKTUYECKUX
3aHSTUSIX, BHIIIOJIHEHUSI TECTOBBIX MMPOBEPOUHBIX PAaOOT, BBHIMIOJHEHUS U 3aIIUTHI JaOOPATOPHBIX
paboT, 03HAKOMJIEHHUS C OCHOBHOM U JIOTIOJTHUTEIBHONU PEKOMEHIYEMOM JTUTepaTypoi.

[Ipy NOArOTOBKE K JJEKIHMOHHOMY 3aHATHIO CTYACHTaAM PEKOMEHIYETCS:

1) mpocMOTpeTh 3amucH TPEAbIIYIIEH JICKIMH U BOCCTAHOBHTH B MaMSTH paHee
W3yYECHHBIN MaTepual;

2) Gerso MPOCMOTPETh MaTEPUAI TPEACTOSAIICH JEKINH, C IENbIO JIYUIIEr0 YCBOCHHUS
HOBOT'O MaTepuana;

3) caMOCTOATEIBHO MPOPadOTaTh OTACTbHBIC (PArMEHTHI TEMbI MTPOLLION JICKIIUHU, SCITH
3TO HEOOXOIUMO.

[Ipu KOHCIIEKTHPOBAHUU JIEKIIMOHHOT'O MaTepHalla CTyAeHTaM HY>KHO CTPEMUTBCS KPATKO,
CXEMaTH4HO, MOCIEAOBATEIbHO U JIOTMYHO (UKCUPOBATH OCHOBHBIC IIOJIOKEHUS, BBIBOJIBL,
00001eHus U GOPMYIUPOBKH, HE MBITASICh 3aMUCATh BECh MPENOIaBaeMblil MaTepuall CIOBO B
CJIOBO.

[Ipu noaroToBKe K 1a00paTOPHOMY 3aHATHIO PEKOMEH IYETCS:

1) 03HAKOMUTBCS C TEMOW U MJIAHOM 3aHSTHS, YTOOBI BBISCHUTH KPYT' BOIIPOCOB, KOTOPHIE
OyayT 0OCYXIIaThCSl Ha 3aHSITHH;

2) mopaboTaTh ¢ KOHCIIEKTOM JICKIIMM IO TEME 3aHATHS, a TAKKE O3HAKOMHUTHCS C
pEKOMEHAyeMO JuTepaTypoid W (MpU HEOOXOIUMOCTH) IOMOJHUTEIbHBIMU HCTOYHHKAMHU
uHdopMalud B BHUAE MepUOAWYECKUX u3AaHuid u HHTepHeT-pecypcoB.llpu BbIOTHEHUH
MPAKTUYIECKON pabOThl CTyJEHTaM HEOOXOJUMO OTMEUYaTh T€ BOINPOCHIN Pa3Aeiibl, KOTOPHIE BBI3BIBAIOT Y
HUX 3aTPyJHEHUS. C LIENbI0 MOCIEAYIOIIel KOHCYIbTaluy y npernoaaBatens. Kax sl cTyaeHT NOIKeH
CTPEMHUTHCSI AKTUBHO pabOTaTh Ha NPAKTHUECKUX 3aHATUSAX M YCHEIIHO BBINOJIHATH TECTOBBIE
MIPOBEPOYHBIE PAOOTHI.

CamocrosTenbHas paboTa Hapsily C ayAUTOPHOM MpEACTaBISET OJHY M3 BaKHEMIIUX
¢dopm yuebHOrO mporecca. CamocTosTeNbHas paboTa — 3TO IUIaHUpyeMasi paboTa CTYIEHTOB,
BBIMOJIHAEMAs MO 33JaHUI0 U TPU METOJMUYECKOM DPYKOBOJICTBE MpernojaBareis, HO 0e3 ero
HernocpeacTBeHHoro ydactusi. CamocrosiTenbHas paboTa NpefHa3HayeHa He TOJBKO JUId
OBJIJZICHUS NIPECTABICHHON JUCLUUIUIMHON, HO U JUI (POPMUPOBAHMsI HaBBIKOB pabOThI BOOOIIIE,
B y4eOHOM, Hay4yHOW, MpPO(ecCHOHANIBHON AeATENLHOCTH, CIMOCOOHOCTH NPHHHUMATh Ha cebds
OTBETCTBEHHOCTb, CAMOCTOSATEIBHO PElIaTh BO3HUKAIOIIME MPOOIEMbl, HAXOAUThH MPaBUIbHBIE
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pelicHud 1 T.1.

CamocTrosiTenbHass paboTa BKIIIOYACT:

U3y4eHUE OCHOBHOM U JIONOJHUTEIBHOMN

JIUTCPATYpPBhI, HpOpaGOTKa U MIOBTOPCHHUE JICKIIMOHHOT'O MaTCpHrajia, IOAroOTOBKY K IMPAKTHYICCKUM
3aHATUAM, IMOATOTOBKY I[OKJI&I[OB-HpG?»eHTaLIHf/’L IMOATOTOBKAa K TCCTUPOBAHHIO U K TCKYLICMY

KOHTPOJIIO.

B ocBoenmn JUCHUIINIMHBI MHBAJIMAAMU W JIMIAMU C OTPAHUYCHHBIMHU BO3MOXHOCTSAMU
310pOBbsl OOJIBIIOE 3HAUEHHE MMEET WHJIUBUIyalbHas ydeOHas paboTa (KOHCYIbTALIUM) —
JOINOJIHUTEIBHOE Pa3bsiICHEHUE y4EOHOTO MaTepuaia.

I/IHILI/IBI/IHyaJII)HI)IC KOHCYJIbTalUK II0 MNPEAMCTY SABJIAIOTCA BaXHBIM (1)aKTOpOM,
CHOCO6CTBYIOHII/IM HHIUBUAYAJIU3allun O6y‘-IeHI/I$I MU YCTAHOBJICHUIO BOCIIMTATCJIbHOI'O KOHTAKTa
MCXKIAY HOpfroJgaBarciicM H 06yqa}01111/1Mc;1 HHBAJIMAOM WM JHUIOOM C OI'paHUYCHHBIMU

BO3MOXHOCTAMHU 3J0POBbA.

7. MaTepua/iIbHO-TeXHHYECKOe o0ecrevyeHue Mo JUCHHUILINHE (MOYJI10)

HaunmenoBanue cnenpanbHBIX
MMOMEIIEHUH

OcCHAIIIEHHOCTD CIIEAATBLHBIX
IMOMEIEHNH

HepequL JIMIOCH3UOHHOI'O
MporpaMMHOro obecrieueHust

VueOHble AyJAUTOPUHN JUTS
l'lpOBelleHI/Iﬂ 3aHHTHI>i JICKIHIUOHHOI'O
tuna tuna aya. 322, kopi. C (ynuna
Crapomnonbckas, 149):

MeGenb: yueOHas MeOelb
TexHUYeCKHe CPEACTBA OOYUCHHUS:
9KpaH, MPOEKTOP, KOMIIBIOTEP

Microsoft Windows;
Microsoft Office

Crapomnonbckasi, 149):

YueOHble ayAUTOPUH st | Mebenb: yueOHast MeOernb
TPOBEICHHSI 71abopaTopHbIX | YueOHbIe XAMHYECKHE
3aHSTHHA, TEKYIIEro KOHTPONIS H | JabopaTtopui, OCHAIIICHHbIC
IIPOMEXYTOYHOM aTTECTALMU ay[l. KOMILJIEKTHBIM na00paTOpPHBIM
430,u 439, xopn. C (ynuia obopynoBaHnueM,  J1abOpaTOpHOI

HOCYZIOH U HabOpaMH PEaKTHBOB:

YueOHble ayJUTOPUH g | Kypcosas pabota HE
KypCOBOI'O NPOEKTUPOBAHUS | NPENyCMOTpPEHa Y4eOHBIM IIIIAHOM
(BBIMIOITHEHUS KYPCOBBIX PaboT)
JInst  caMOCTOSITENIBHOM ~ paboThl  OOyJaromuxcsi  MPEAYyCMOTPEHBI  TOMEIICHHS,

YKOMIUIEKTOBAHHBIE CIEIMATU3UPOBAHHON MeOelbl0, OCHAIICHHbIE KOMIIBIOTEPHON TEXHUKOM C
BO3MOXHOCTBIO MOJAKIIOUEHUs K ceTH «MHTepHeT» u obecrieyeHHUEeM AOCTYIa B 3JIEKTPOHHYIO
nH(pOpPMaLMOHHO-00pa30BaTeNbHYIO CPEy YHUBEPCUTETA.

HaumeHoBaHue noMeleHui 1is
CaMOCTOSITEIILHOM PabOThI
o0yJaromumxcs

OcHaIIeHHOCTh TIOMEIeHUH 1S
CaMOCTOSITENTFHON pabOThHI
o0yJaromuxcs

[lepeueHp NULIEH3MOHHOTO
MPOrpaMMHOTO 00eCTIeYeHUsI

TToMmemmenue 11 caMOCTOSATEIHLHON
paboTsl o0yJaronxcsl (IUTaIBHBIN
3an Haydanoii 6nbnuoTexn)

Meobenb: yaebHas Mebenb
KoMmnekr crnenmanu3upoBaHHON
MeOeTH: KOMIIBIOTEPHBIE CTOJIBI

ObopynoBanue: KOMITBIOTEpHAS
TEXHUKAa C TOJKIIOYEHHEM K
HHPOPMAIIOHHO-
KOMM YHUKAIlMOHHOMN
«HTEpPHET» W IOCTYNOM B
SNEKTPOHHYI0  MH(OPMaIOHHO-
00pa3oBaTENBHYIO cpeny
00pa3oBaTeNbHOW  OpraHU3alNy,
BeO-KaMephl, KOMMYHHKAaIlMOHHOE
obopynoBaHue, oOecIeunBaroee
JOCTYm K  CEeTH  HHTEpHET
(mpoBomHOE COEIMHEHNE "
OecrpoBOTHOE  COEAMHEHHE  TI0
texHomoruu Wi-Fi)

CCTH
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ITomemnienue anst caMOCTOSATENBHOM
pabotel  oOywarommxcs —aym.431
kopr. C (ymuma CraBportoibeKasi,
149)

Meobenb: yaeOHas MeOeb
KoMmmnekt crnenuann3upoBaHHON
MeOen: KOMITBIOTEPHBIE CTOJIBI
O6opynoBanue: KOMITBIOTEpHAS
TEXHUKA C TMOJKIIOYEHHEM K
“H(pOpMaIMOHHO-
KOMM YHHKAIIHOHHOMN
«uTepHer» W JOCTYIOM B
JNEKTPOHHYI0  WH()OpPMAaIMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNPHON  OpraHH3allvy,
BeO-KaMephl, KOMMYHHKAIIHOHHOE
obopynoBaHue, OOECIICUHBAIOIICE
JOCTYl K  CEeTH  HMHTEPHET
(mpoBoHOE coeTMHEHUE u
OecrpoBOJTHOE  COEMHEHHE 0
texuonoruu Wi-Fi)

CCTHU
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