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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)
MOJTy4YeHUE 3HAHUKA M0 XUMHH, 00eCIeUnBalOIIeld OCHOBY TMOJTOTOBKM OakamaBpa, TOCTATOYHOM IS

pelieHus

MPOU3BOACTBCHHO-TCXHOJIOTHYCCKUX, OPTraHU3aAlIMOHHO-YIIPABJICHYCCKNUX, HAYYHO- UCCIICAOBATCIbCKUX

Y IPOEKTHBIX 3a]a4
Nzyuenue:

1. COBPCMCHHBIX HpCI[CTaBJICHI/Iﬁ O CTPOCHHUH BCUICCTBA, O 3aBUCUMOCTH CTPOCHUA U
CBOMCTB BCIICCTB OT ITOJIOKCHHS COCTABIAIOIIHNX UX 3JICMCHTOB B HepnonnquKoﬁ
CUCTCMC U XapaKTCpa XHUMHYSCKOM CBA3U IMPUMCHUTCIILHO K 3aia4aM XHUMHYCCKOU

TCXHOJIOT'HH,

2. npupoabl XUMHUYCCKUX peaKHHﬁ, HCIIOJIB3YCMbIX B IMPOU3BOACTBC XHUMHUYCCKUX BCUICCTB U
MaT€pralIoB, KHHETHYCCKOI'0O U TCPMOAMHAMHUYCCKOI'O IMMOAX0J0B K OITMCAHUIO XUMHUYCCKUX ITPOLECCOB C LEIBIO

OIITUMMH3allU YCJIOBI/II>'1 nux

HpaKTquCKOﬁ pcain3anuu,

3.

BAKHEMIIMX CBOWCTB HEOPraHUYECKUX COCIMHEHUHM W 3aKOHOMEPHOCTEM HMX H3MEHEHUS B

3aBUCHUMOCTH OT ITOJIOXKCHHA COCTABIAIONINX UX 3JICMCHTOB B HepI/IO,I[H‘leCKOﬁ CHCTEME,
4, COBPCMCHHBIX TGHI[GHI_[I/II\/JI Pa3BUTHUA HeOpFaHH‘{eCKOﬁ XUMHHU U HCOPTAaHUICCKOI'O

MaTCpruaJIOBCACHU .

2. IlepeyeHb NUIAHUPYEMBIX Pe3yJbTATOB O00y4YeHHsl N0 IMCHUIIMHE (MOAYJI0), COOTHECEHHBIX C
HHANKATOPAMM JOCTHKEHUS] KOMIIeTeHUM

KOI[ 1 HAMMCHOBAHUC

KOI[ 1 HAMMCHOBAHUC

[Tnanupyemsble pe3ynabTaThl 00yYEHHS 10

KOMIIETEHIIUH MHMKATOpa JTOCTHKEHUS JUCIUILINHE, 00eCTIeYnBaIOIIUE TOCTHKEHNE
KOMIIETEHIIH IUTAHUPYEMBIX pe3ysbTaToB ocBoeHMst OITOII
OIIK-1 Cnocoben pemats|OITK-1.1 Bersasisier v[3HaeT

3amaun  MpoQeccuoHaANbHON
NESTEIbHOCTY Ha OCHOBE

HUCIIOJIB30BaHUA

TCOPCTUYCCKUX u
MPAKTUYCCKUX OCHOB
€CTCCTBCHHBIX n

TCXHUYCCKUX HAYK, a4 TAKXKC
MAaTE€MaTUYCCKOr O arrmapara

Kiaccuuupyer GundecKkue u

XUMHAYCCKHE HPOLIECCHI,
OpoTeKaroIue  Ha  OOBEKTe
npodeccnoHaTLHOM

TS TEITbHOCTH

XUMHYECKYIO TEPMHUHOJIOTHIO, CBOICTBa
XUMHYECKUX JJIEMEHTOB U HUX COEIUHEHHH,
COCTaBJIAIOLINX OCHOBY CTPOUTEIIBHBIX
MaTepuaioB. ECTeCTBEHHOHAYYHYIO CYIIHOCTh
npobiem, BO3HUKAIOIINAX B xoJe
npo¢eCcCuOHAIBHON JACSITEIbHOCTH

OCHOBHBIE XHUMUYECKHUE SBJICHMS, 3aKOHBI U
TEOPHUH KIIACCUYECKOM M COBPEMEHHOW XHMMH,
OCHOBHBIE IIOJIOKEHUS M PACUETHBIE METOJbI
€CTECTBEHHO-HAYUHbIX JUCIMILINH, HA KOTOPBIX

O6asupyercsi M3y4deHHE NPOPECcCHOHATBHBIX
JTUCIUILINH

ymeer

BBISIBJISITh  €CTECTBEHHO-HAYYHYIO CYIIHOCTh
npobiem, XapaKTEePHBIX JUTSt JTAHHOM

po¢eCCUOHAIBHON JCSITEIbHOCTH

IPUMEHSTD MOJYYeHHbIE 3HAHUS IO XUMHUH TPU
VW3YYCHHH JIPYTHX  JUCIUIUIAH, BBISIBIISATH
KOHKPETHOE XMMHYECKOE  COAEpKaHue B
MPUKIATHBIX  3a7adaX  MpoQeCCHOHATBHON
JEeSTENbHOCTH

BJIajIeeT

nHpopmanued O Ha3HAYECHUM U OOJACTIX
MIPUMEHECHHSI OCHOBHBIX XMMHYCCKUX BEIICCTB
Y UX COCIMHECHUM.




OIIK-1 Cmocoben pematb

3amaun PO eCcCUOHATHHON
ACATCIIBHOCTH HA OCHOBEC
WCTIOJIb30BaHUS

TEOPETUYECKUX u
MPAKTUYECKUX OCHOB
€CTECCTBCHHBIX u

TEXHUYECKHUX HAYK, a TaKXE
MaTEMAaTUYCCKOrI'O alrapara

OIIK-1.3 Omnpenensier
XapaKTEPUCTHKH  XHUMHUYECKOTO
npouecca (stB7IEHUS),
XapakTEepHOTro T  OOBEKTOB
npodeccrnoHaIbHOI
NeSTeIbHOCTH,  Ha  OCHOBE
AKCIIEPUMEHTAILHBIX

HUCCIIETOBAHUN

3HaeT
oOrmme 3aKOHOMEPHOCTH MPOTCKAHUS
XUMHAYECKHX  TMPOIECCOB  MPHUPOTHOTO  H
MIPOM3BOJICTBEHHOTO XapaKTepa.

ymeet

HCITOJIF30BaTh OCHOBHBIE METOIBI XHMHUUECKOTO
HCCJICIOBAHUS BEIICCTB M COSTMHCHUH.
BJajgeeT

HaBBIKAMH OITMCAHWUS OCHOBHBIX XHMHYECKHX
SIBIICHUM

OIIK-1 Cmocoben pemath
3a1auu  podeccuoHanbHOM

NEATEIbHOCTM Ha OCHOBE
HCII0JIb30BAaHUS

TEOPETUYECKUX u
MIPAKTUYECKUX OCHOB
€CTECTBEHHBIX u

TCXHUYCCKHUX HAYK, a TAaKXC
MAaTe€MaTUYCCKOroO almapara

OIIK-1.4 IIpeacrasnsier 6a30BbIC
UIsl IpOheCCHOHANBHOM Chepsl
¢usznyeckue U XUMHUYECKHUE
MpPOLIECChl U SIBICHUS B BUJE
MaTeMaTHYeCKOro(1x)
ypaBHeHUs(i)

3HaeT
ob1ne 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX  MPOLECCOB  MPUPOJHOTO U
MIPOM3BOICTBEHHOTO XapaKTepa.

yMeeT

pemath  3ama4d  MPEAMETHOM  o0iacTw,
OTIPENIETISATh HaIpaBJICHUs XUMHAYECKHUX
B3aUMOJICHCTBHUIA.

BJIAJIEeT

HaBBIKAMM  TNPUMEHCHHUS  MaTEeMaTHYCCKOTO

anmapara Juisi peuleHUusl XMMHYECKUX 3a/1ad U3
OOIIENHKEHEPHBIX U CHEIHATIbHBIX JTUCLHILINH
npoduIn3alnuy;  OMNBITOM  HCIOJb30BaHUS
OCHOBHBIX METOJIOB, CIIOCOOOB U CpEACTB
MOJyYeHUsI M TepepadoTKu MH(POPMALUHU IS
peLICHU KOMIUIEKCHBIX MHKCHEPHBIX 3a1a4

OIIK-1 Cnocoben pemarb

3ajaun  MpodeccuoHanbHON
NEATEeIbHOCTH Ha OCHOBE
UCIOJIb30BAHUSA

TEOPETUUECKUX 17§
MPAKTUYECKHX OCHOB
€CTECTBEHHBIX "

TCXHUYCCKUX HAYK, a4 TAKXKC
MAaTE€MaTUYCCKOr O arrmapara

OIIK-1.5 BeiOupaer 06a3oBble

dusnyeckue U XUMHUYECKHUE
3aKOHBI [IJId PpCHICHUA 3adad
npodeccnoHanbHOM
JeSTEeTbHOCTH

3HaeT

OCHOBHBIE 3aKOHBl XUMHMM U THpPEBpalICHUS
BCUICCTB, MCTO/AbI aHAJIN3a XUMHYCCKUX CUCTEM
€CTECTBEHHO-HAyYHYI0 CYIIHOCTh HpoOJeM,
BO3HUKAIOIIIYIO B npodeccuoHanbHOMN
JeSITETbHOCTH.

ymeet

pemiath 3aa4u B 00JacTH MpodeccHoHaNbHOMI
JESITSIIBHOCTH C WCIOJh30BAaHUEM 3HAHHWHA O
BEIIIECTBE M XUMHUUYECKUX CHCTEMax, paboTaTh ¢
y4eOHOM, CHIpPaBOYHOM M  METOJAMYECKOU
JIATEPATYpPOM.

BJaJeeT

HABbIKAaMU O00OOIIEHUS W aHaIHM3a MOTyYeHHON
nH(pOpMAIINH; TIPUMEHEHUS OCHOBHBIX
TEOPETUYECKUX 3HAHWUW NJsl pelieHHs 3amad,
BO3HHUKAIOIMKUX B 001acTH NMpoQecCuOHATBHON
JIESITCIILHOCTH.

3. Yka3zaHue MecTa JMCUMILIMHBI (MOAYJISI) B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl
Hannas nucummivHa (MOAyJsb) BiiItoueHa B bnok «luctunnuael, moaynu» b1.0.14 ocHoBHOI
npodeccuoHanbHON oOpazoBarensHON mporpaMmbl 08.03.01 CTpoHWTenbCTBO M OTHOCHUTCS K 00S3aTE€IbHON

qacTHu y‘-Ie6HOFO IJ1aHa.

No
/o

HpCI[HICCTBYIOH_II/IC JAUCLHHUITIIIMHBI

KO)I 1 HAMMCHOBAHUEC MHUKATOpA
JOCTHIXXCHHA KOMIICTCHIIMH




VK-1.1, OIIK-1.1, OIIK-1.2, OIIK-

1 |Dusuka 1.4, OIIK-1.5, OIIK-1.11

JucuunimHa oTHOCHTCS K 0a30BOM 4YacTH MaTEMaTHMYECKOTO M €CTECTBEHHO-HAyyHOTo LHKIA U
OCHOBBIBACTCS Ha 3HAHUSX, HABBIKAX M YMEHUSX, IPUOOPETECHHBIX B PE3yJIbTaTe

OCBOEHHUSI XUMHUU (0a3uCHBIA YPOBEHb), (DU3MKUM U MATEeMAaTUKH IPU TOJIYYEHUU CPEIHEro OOIIero
oOpa3oBaHMs. YCHEIIHOMY OCBOSHHUIO JHUCHUIUIMHBI COMYTCTBYET MapajuleNibHOE W3Y4YeHHE GU3UKH U
MaTEMaTHKHU KaKk 0a30BbIX €CTECTBEHHO-HAYYHbBIX JTUCIUILINH.

st ycrienrHoro oCBOCHUS AUCIHUIUIMHBI CTYICHT JOJIKEH

3HATh:

l. BaxHeWIIne XUMHUYECKHUE TMIOHSATHSA: BEIIECTBO, XUMHUYECKHM OJEMEHT, aToM, MOJIEKYJa,
OTHOCHUTEJIbHbIE aTOMHasi M MOJEKYyJspHasT Macchl, HOH, aJUIOTPOINHUS, HW30TOINbI, XHWMHUYECKas CBS3b,
ANEKTPOOTPHUIIATEILHOCTh, BaJCHTHOCTh, CTECIICHb OKHCICHUS, MOJb, MOJSpPHAs Macca, MOJSIPHBIA 00BeM,
BELIECTBA MOJIEKYJSIPHOTO U HEMOJIEKYISIPHOTO CTPOCHHS, PACTBOPBI, JJEKTPOJIUT M HEIIEKTPOJIUT,
AIEKTPOJIUTUYECKAS TUCCOLMALINS, OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBIIEHUE, TEILJIOBOM
a¢deKT peakiuu, CKOpOCTh XMMHUYECKON peaklMy, KaTalan3, XMMUYeCKOe PAaBHOBECHUE;

2. OCHOBHBIEC 3aKOHbI XMMHH: COXPAaHEHMsSI MACChl BEIIECTB, MOCTOSIHCTBA cocTaBa, llepuoamueckuit
3aKOH,;

3. OCHOBHBIE TEOPUH XUMHH: XUMHUUECKOU CBSI3U, FIEKTPOIUTUUECKON AUCCOLIMALINH;

4. BakHeWIIMEe BEIIECTBA U MaTepHallbl: OCHOBHBIE METAJUIbl U CIUIABBI, CEpHAsi, COJIIHAs, a30THAas U
YKCYCHasi KUCJIOTHI; IIE€T04H, aMMHAK, MUHEpaJIbHBIC YIO0OPEHHS, METaH.

YMETh:

1. Ha3BIBaTh HEOPTAaHUYECKUE BEIIECTBA 10 «TPUBHAIBHOWY WIIM MEKTyHAPOIHON HOMEHKIIATYPE;

2. onpeAeaTh: BAJIGHTHOCTh U CTENIEHb OKUCIICHUS! XUMHUYECKUX 3JIEMEHTOB, THUIl XUMHUYECKON CBS3HU B
COEMHEHHUSX, 3apsAJl HOHA, XapaKTeP CPeAbl B BOAHBIX PACTBOPAX HEOPraHUYECKUX COCIMHEHUMN, OKUCIUTENb U
BOCCTaHOBUTEIIb;

3. XapakTepu30BaTh: SJIEMEHTHI MaJIbIX MEPUOJIOB MO UX mojoxkeHuto B [lepuoanueckoii cucreme /. U.
MeHpeneeBa; 0o0mMe XMMHYECKHE CBOMCTBA METa/UIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTraHMYECKHX
COCIMHCHHIL,

4. OOBICHSTH: 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS; MPUPOAY XUMHUECKOM CBS3H
(MOHHOM, KOBAJEHTHOM, METAJUTMYECKOI), 3aBUCUMOCTh CKOPOCTH XHUMHUYECKON pPEaKIUU U TIOJOXKCHHS
XMMHUYECKOTO PABHOBECHUS OT Pa3IMYHbIX (DaKTOPOB:

5. BBIMOJIHATH XUMHUYECKUU SKCIIEPUMEHT MO PACMIO3HABAHUIO BAKHEUIIIMX HEOPTraHUYECKUX BEILIECTB;

6. TPOBOJUTH CAMOCTOSTENBHBIM MOMCK XUMHUYECKOH HH(POpPMAIMH C HCIOJIH30BAaHHUEM Pa3IHMUHBIX
HMCTOYHUKOB (HAyYHO-TIOMYJISIPHBIX U3/IaHWN, KOMITBIOTEPHBIX 0a3

TaHHBIX, pecypcoB Internet); ucmonap30BaTh KOMIOBIOTEPHBIE TEXHOJOTHH 7Sl 00pabOTKU U Mepeaayu
XUMUYECKON WH(}OpMAIMM U €€ TMPEeACTaBICHUS B Pa3IWYHBIX (PopMax; MPOBOIUTH KPUTHUUECKUN aHAIHN3
JIOCTOBEPHOCTU XUMHUYECKON

uH(OpMaIMU, TOCTYMAOIIEH U3 pa3HBIX UCTOUHHUKOB.

BJIAJIETh:

1. moaxomamMu K OOBSCHEHHIO XUMHUYECKHX SIBICHHH, MPOUCXOANIMX B TMpHUpOJE, OBITY W Ha
IIPOU3BOJCTBE;

2. METOJaMHU OIpPENETICHUs BO3MOXHOCTU MPOTEKAHUS XHUMHUYECKMX NPEBpPAlICHU B Pa3IMYHBIX
YCJIOBUSX U OLIEHKHU UX MOCJEACTBUN;

3. cmoco0amu 0e30macHOro OOpalleHus] ¢ TOPIOYNMH U TOKCUYHBIMHU BEIIECTBAMH, J1aO0OPaTOPHBIM
o0opyI0BaHUEM;

4. MeToJlaMU NIPUTOTOBJIEHUS PACTBOPOB 33JaHHOM KOHIIEHTPALIUH.

dusznka
Ne Ko u HanMeHoBaHME WHANKATOPA
[Tocnenyromue TUCIUTITHHBI
/1 JIOCTVKEHUST KOMIIETEHIIMH
1 [Oxomorus VK-8.1, OIIK-1.10

OIIK-3.1, OIIK-3.2, OIIK-3.8, OIIK

2 |CrpourenbHbie MaTepuaisl. YacTp 2 3.9




4. O0beM IUCHUIIMHBI (MOAYJIA) B 3a4Y€THBIX €AUHHUIAX C YKA3aHHEM KOJHYECTBA AKAJAEeMHYECKHUX
YacoB, BbIICJICHHBIX HA KOHTAKTHYH paldoTy o0ydawiuxcs ¢ npemnogasartesneM (0 BHAAM Y4eOHBIX
3aHATHI) M HA CAMOCTOSATEJIbHYIO Pa00Ty 00y4Yarommxcst

Cemectp
W3 Hux yacel Ha
. Bcero
Bun yuebHoit paboThl MIPAKTHYECKYIO
4acoB 3
TIOATOTOBKY
KoHTakTHas padora 24 24
Jlexnmonnsie 3anstus (Jlek) 8 0 8
Jlaboparopusie 3ausTus (J1ad) 8 0 8
[Ipaktuueckue 3anarus (I1p) 4 0 4
[Ipaktuueckue 3ansatus B ceccuto (I133) 4 0 4
HNuas kontakTHasg padoTa, B TOM Yucje:
KOHCYJIbTAIlMH 110 KYPCOBOH paboTe (MIPOoeKTy),
KOHTpOJbHBIM paboTam (PI'P)
KOHTaKTHas paboTa Ha aTTecTaluio (caava 3a4era,
3adeTra ¢ OICHKOM; 3aIiTa KypCOBOH PabOThI
(mpoekTa); cnaya KOHTpoJIbHBIX paboT (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIHIO B CECCHIO
(KoHCYJIBTAIMSI TIepe]] SK3aMEHOM U C/1adya 9K3aMeHa)
Yacel HAa KOHTPOJIb 4 4
CamocTrositesibHast pa6ora (CP) 80 80
O0masi Tpy10eMKOCTb IUCHMILIUHBI (MOAYJISA)
yacel:| 108 108
3aYeTHbIE eTHHHUIBI: 3 3

5. Conep:xxanue IMCHMILIMHBI (MOAYJisl), CTPYKTYPHPOBAaHHOEe MO pa3jaejaM (TeMaM) C yKa3aHHeM
OTBeIECHHOI0 HA HUX KOJIMYeCTBA aKA/IeMUYEeCKUX YACOB U BUAOB YUeOHbIX 3aHATHIH
5.1. TemaTnueckuii njaaH JUCHUIUIMHBI (MOIYIIS)

KonTakTHast paboTta (110 yueOHBIM
3aHSTHSIM), Yac. Kon
UHUKATOP
= a
Q
Ne Pasgensl qUCIUIUINHEI g JICKIHH I13 P CP Bszzo’ JIOCTHKEHU
(D] .
U W3 HUX Ha W3 HUX Ha M3 HUX Ha A
MIPaKTH- MPaKTH- MIPaKTH- KOMIIETEHI
BCETO YECKYIO BCECTO YECKYIO BCECTO YECKYIO numn
moAro- oJro- moAro-
TOBKY TOBKY TOBKY
L |1 paszen. ObuereopeTnyeckue
BOIPOCH XUMUHU
OIIK-1.1,
OO1mreTeopeTHUECKUe BOMPOCHI OIlIK-1.4
1.1. 3| 4 6 8 58 76 ’
XUMHUU OIIK-1.5,
OIIK-1.3
2. |2 pa3nen. CrienuanbHble
BOIIPOCHI XUMUU
OIIK-1.1,
OIlIK-1.4
2.1. |CrnenmansHbie Bonpockl Xumun | 3 | 4 2 22 28 ’
H P OIIK-1.5,
OIIK-1.3
3. |3 paznen. Konrponb




OIIK-1.1,
OIIK-1.3
3.1. [Kontpomns 3 4 ’
P OTIK-1.4,
OIIK-1.5
5.1. Jlekiuu
Ne | HanmenoBanue paznena N
. HaumenoBanue u kpaTkoe coep kaHue JeKIui
pasn Y TEMBbI JIEKIUI
CrpoeHnue aTomMa U CUCTEMATUKA XUMUYECKUX JIEMEHTOB
OomereopeTryueckue
1 CoBpeMeHHOE MPEe/CTaBlIEHNE O CTPOSHUH aToMa.
BOIPOCHI XUMHH .
CucremaTrka XUMHUYECKUX JJIEMEHTOB 110 CBOMCTBAM.
06 XuMuyeckas CBSI3b U MEKMOJIEKYJIIPHbIE B3aUMOCHCTBHS
T TUYCCKU .
1 CTCOPETHICCKUC (o pHbIe BHIBI XUMUUYECKON CBSI3H.
BOTIPOCKI XHMHH Brnusinue Tuma cBg3u Ha CBOMCTBA BEILIECTB.
2 CHCI_II/IaJIbHBIe BOIIPOCHI OCHOBBI OpFaHquCKOﬁ XHUMHHU U XUMHUHU [TOJIUMCPOB.
XUMHH OcHOBHBIE KJ1acChl OPraHUYECKUX COeIMHEHUN U MOJIHUMEPOB.
XUMHUYECKHUE TIPOLIECCHI B BUKYIIMX CTPOUTEIIBHBIX MaTepuaax
CrneunanbHble BOIPOCHI
2 XUMUYECKHE TPOIeCChl TMpU TMOJNYYEHUH M OIKCIUIyaTallud BSDKYIIUX
XUMHH
MaTepHUaoB.

5.2. IlpakTuyeckue 3aHsTUS B C€

CCHUIO

HanmMeHnoBaHue pasaciia

IJI\/?I M TEMbl CCMHHAPCKUX HaumeHnoBaHue U coiep)kaHue MPaKTUUECKUX 3aHATHH
3aHATHI
1 O6mereopernyeckue |OCHOBBI JIEKTPOXUMUH.
BOIIPOCHI XUMUH INansBanunueckuii nponece. 3/C rajibBaHUYECKOro MpoLEecca.
Kopposus mMeramioB. MeTob! 3alIMTHl OT KOPPO3HHU.
2 CrenmanBHbIC BONPOCHL | ()6 pppre BUIBl KOPPO3HHM METAJIOB, METOJbI 3aIlUTHl W CHU)KCHUS

XUMHHN

CKOPOCTH KOPPO3HH.

5.3. IlpakTuyeckue 3aHsATUS

HaunmenoBanue pasnena

pJ:;_)L[ M TEMBI [IPaKTHECKHX HaumenoBanue u coliepkaHue NPakKTHYECKHUX 3aHATUI
3aHATHN
1 O6miereoperndeckre |OCHOBHBIE 3aKOHBI U OHATHS XMMHU
BOIPOCHI XUMHHU IIpaBuia u onpeneneHus, HCIONb3yEMBIE B TUCLUIUIMHE.
XUMUYECKask KHHETUKA U PABHOBECHE.
1 Obmereoperntieckie @DakTOphl, BIMAIONUE HA CKOPOCTh XMMHUYECKHUX peakuuid. OOpaTuMble U

BOIIPOCHI XUMHU

HEOPATUMBIC XUMHWYCCKUC PCAKIIUU.

5.4. JTabopatopHble pabOThI

HanmenoBanue pasnena

Ne
an |  TEMBL 1a00paTOPHBIX HaumenoBanue u conepxanue 1a00paTOpHBIX paboT
P paboT

1 O6mereoperndeckue |Knaccupukanys HEOPraHMIECKUX COETUHEHHH.

BOIIPOCHI XUMUH N3ydeHue cBOMCTB OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX COCTMHEHUN.

PacTBOpHI 1 CBOMCTBAa paCTBOPOB
Ob6mereopeTndeckre

1 N3yuenue nmpoiiecca qucconualyy BEIeCTB B pacTBOpax,

BOIIPOCHI XUMHUH o

Ompoc M3y4eHue Tpoliecca THAPOTN3a COJICH.

1 O6I_HCTCOpCTI/IquKI/IC OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE pCaKknun

BOITPOCHI XUMHHU

I/I3yquHe OKHCIHUTECIBbHO-BOCCTAHOBHUTCIIbHBIX peaKHHﬁ.




5.5. CamocTosTenpHas paboTa 00yJarOIIHXCs

No | HaumenoBaHnue pazzaena o
CopneprkaHe caMOCTOSATENbHOM paboThI
pa3n| AMCHUIUIMHBI U TEMBI
CtpoeHue aTomMa U CUCTEeMaTHKa XMMUYECKUX 3JIEMEHTOB
OobmereopeTryueckue . . .
1 PaGora ¢ OCHOBHOW U JOMOJHUTEIBLHOW JHUTEpaTypol. BrimonHeHHE
BOIPOCHI XUMHUHU N ..
JnoMaiHux 3aganui. [loarotoBka K 3a4€Ty.
XUMUYECKas CBSI3b U MEKMOJIEKYJIIPHbIC B3aUMOICHCTBUS.
OO6mereopeTHdecKre o N .
1 PaGora ¢ OCHOBHOW ¥ [OTMOJHHUTENHHOW JNHUTEpPATYpod. BrImonHeHHE
BOIPOCHI XUMUU N N
noMalHux 3agaHui. [loarotoBka k 3a4€Ty.
OCHOBHBIC 3aKOHBI M TIOHATHUS XUMHH
OobmereopeTrnyueckue . . .
1 Pabota ¢ OCHOBHOH U JONOJIHUTEIBHOW JUTEpAaTypoi. BrimonHeHUE
BOIIPOCHI XUMHUHU N ..
nomaiHux 3aaanuid. [loaroroBka k 3a4€ry.
Krnaccudukanus HeOpraHmuecKux COeAMHEHNUN
1 O6mereopernyeckue (Odopmienne oruéra mo mabopaTopHoi pabore. Pabora ¢ OCHOBHOH H
BOIIPOCHI XUMHUH JONIOJIHUTEIBHON ~ JINTEPATYpOH.  BBINOJHEHHE  JOMAIIHUX  3aJaHUM.
[Toxroroska K 3a4€ry.
DHepreTuka XUMUYECKUX PeaKIui
TemmoBeie  3pdekThl  XxuMUYecKkuX  peaknuii. CaMOnpOU3BOIHHOCTH
Ob6mereopeTnyeckre .
1 NpoTeKkaHus peakiui. TepMoauHaMUYecKue mapaMeTpbl XUMHUYECKHUX
BOIIPOCHI XMMHUHU N . N
p nporeccoB. PabGora ¢ OCHOBHOM ¥ JONOJHUTEIBHOM JIMTEPATYpOH.
Brimosinenue nomamuux 3anganui. [loaroroska k 3a4éry.
Xumuyeckasi KHHETUKA U PaBHOBECHUE
OO6mereopeTHyecKre . . N
1 PaGora ¢ OCHOBHOW U JOTOJHHUTEIBLHOW JHUTEpaTypol. BrImonHCHHE
BOIIPOCHI XUMHUH N ..
nomalHux 3aaanuid. [logroroBka k 3a4éry.
PacTtBOpBI M CBOMCTBAa pacCTBOPOB
1 O6mereopernyeckue [Odopmienne oruéra mo mabopaTopHoii pabore. Pabora ¢ OCHOBHOH U
BOIIPOCHI XUMHHU JIONIOJIHUTEIIbHOM ~ JINTEPATYpOod. BbINOTHEHWE  JOMAIHUX  3aJaHUM.
IToaroroska k 3a4€ry.
OKHCIIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINU
1 O6miereopernyeckue (Odopmienne oruéra mo mabopaTopHoii pabore. Pabora ¢ OCHOBHOH U
BOIIPOCHI XUMHUH JNONIOJIHUTEIBHON ~ JINTEPATYpOM.  BBINONHEHHE  JOMAIHUX  3aJaHUM.
[ToaroroBka K 3a4€Ty.
XuMHST METAJIIIOB
Ob6miereopeTudeckre . . .
1 PaGota ¢ oOCHOBHOW U [OMOJHHUTENHHOW JNHUTEpaTypod. BrimonHeHue
BOIIPOCHI XUMHUH N ..
nomarnrHux 3aaanuid. [loaroroBka k 3a4€Ty.
OCHOBBI 2JIEKTPOXUMUU. |'aTbBaHUUECKHUE JIEMEHTHI.
Ob1ereopeTrueckue . . .
1 Pabota ¢ OCHOBHOW U JONOJHUTENHHOW JUTEpaTypoil. BrimomHeHue
BOIPOCH XUMHUH . ..
nomaiHux 3aaanuid. [logroroBka k 3a4éry.
Koppo3sust Meramios. MeToabl 3a1IUTHI OT KOPPO3HHU
CrernuanbHbIe BOIPOCHI o o N
2 Pabota ¢ OCHOBHOW U JONOJMHUTENBHOW JUTEpaTypoil. BrimonHeHUE
XUMHAH . .
nomaiHux 3aaanuid. [logroroBka k 3a4€ry.
OCHOBBI OPraHNYECKON XUMHUH U XUMUU ITOJIUMEPOB.
CrnenuanbHble BOITPOCHI . o .
2 PaGora ¢ oOCHOBHOW U [OMOJHUTENHHOW JNHUTEpaTypod. BrimonHeHue
XUMHUH N ..
nomarnrHux 3aaanuid. [loaroroska k 3a4€Ty.
JlucniepcHbIC CUCTEMBI M KOJUIOUIHBIE PACTBOPHI
5 CrenpanbHble Bonpockl |[IOHATHE ¥ TUIIBI IUCHIEPCHBIX CHCTEM. Y CTOMYMBOCTD aucnepcuii. Ctpoenue
XUMHAH Muneiel.  Pabora ¢ OCHOBHOM ¥ JIOTIOJHUTEIBHOW JIMTEPATYpPOH.
Brimosinenue nomamnux 3aganui. [loaroroska k 3a4éry.
XUMHUYECKHE TTPOLIECCH B BSKYIIUX CTPOUTENIbHBIX MaTepHUanax
CnennaibHble BOIPOCHI . N N
2 PaGora ¢ OCHOBHOH U JOMOJHUTENbHON JHUTEpaTypoil. BrimomHeHue

XUMHNHU

noMalrHux 3aganuii. IlonroroBka k 3a4€Ty.




6. MeToguyeckue MaTepuabl 1JIsl CAMOCTOATEIbLHON Pa0d0ThI 00y4aroIuXcs M0 JUCHUIIHHE (MOAYJII0)

VYuyeOHast mporpamMma BKJIIOYAET HE TOJBKO AyAWTOPHBIC 3aHATHS, HO YHAEISIEeT BaXHOE BHHMAHUE
BHEAYIUTOPHOW CaMOCTOATENILHON paboTe cTyneHTa. [ ycHnemHoro OCBOGHHsI TEOPETHYECKOr0 Marepuara,
npuoOpeTeHuss HeoOXOAMMBIX 3HAHWI M HAaBBIKOB Ba)KHA peryispHas paboTa ¢ KOHCIIEKTOM JIeKInH (00paboTka
TEKCTa); TOBTOpHAas paboTa Haja ydeOHBIM MarepuasioM (yd4eOHHMKA, NEPBOMCTOYHUKA, JIOTIOJHHUTEIBHON
JIUTEpaTyphl, ayAuO- M BUAEO3ANUCEH); COCTaBICHHE IUIaHA M TE3HCOB OTBETA; COCTABICHHUE TAOIMIl IS
CHCTeMaTH3alluu y4eOHOTOo MaTepHaja; pelieHre 3a1ad M YIpakKHeHUH MO0 o0pasily; pelieHHue BapHaTUBHBIX
3aa4 W ynpaxHeHMH; Ecim camocTosATenbHO He yAaercss pa3o0parbCsi B Marepuasie, HEoO0XOIUMO
copMyIHpOBaTH BOIPOC U 33/1aTh €r0 MPENOIaBaTEII0 Ha JIEKIUH, TPAKTHYECKOM 3aHATHH, KOHCYJIbTalluH.

IIporpamMmMoil TUCUMIUIMHBI IIPEAYCMOTPEHO IPOBEACHUE JICKIMOHHBIX 3aHATUM, HA KOTOPBIX HAETCS
OCHOBHOH CHCTEMAaTH3MPOBAaHHBIA MaTepHuall, MPAKTHUECKUX U J1a0OpaTOPHBIX 3aHATUMN, MPeAroJararlimx
3aKperuieHue M3y4eHHOTO MaTepuaia U (OpMHpPOBaHUE y OO0y4aromerocss HeoOXOAMMBIX 3HAHWN, YMEHUH U
HaBbIKOB. KpoMe TOro, BaXKHbIM 3TalloM H3y4€HUs JUCLUIUIMHBI SIBISETCS CaMOCTOsITeNbHas padora
o0ydJaromuxcs, KOTopasi BKIIIOYaeT B ceOs M3y4yeHHE TEOPETHUYECKUX BOIMPOCOB AMCUUIUIMHBI, MOJTOTOBKY K
IIPAKTUYECKUM U JIAOOPATOPHBIM 3aHATUSAM, IOATOTOBKY K aTTECTAllMOHHBIM paboTaM, MOATOTOBKY K 3auéTy.

Jlis ycrenHoro ocBO€HUsl IUCLUUIUIMHBI HEOOXOAMMO IOCEIIaTh BCE 3aHATHS, T.K. JHOO0H MpOomyck
3aHATUS OCJIOXKHSET OCBOGHHE mpenmera. Ha mpakTuueckux M J1a0OpaTOpHBIX 3aHATUSAX 3aKperisercs
Marepual, U3JI0’)KEHHBIN Ha JICKIUAX.

[TpucTtynas K U3y4eHHUIO TUCLUITIIMHBL, HEOOXOIMMO 03HAKOMUTHC ¢ cogepkanueM PITJI st crynenToB
ouHOH ¢opmbl 00ydeHus. lIpm TMOATOTOBKE K MPAKTUYECKUM M JAOOPATOPHBIM 3aHATHUSM M B paMKax
CaMOCTOSITENIbHOM PabOThl IO M3YYEHUIO JUCLUUIUIMHBI OOyyaromuMmcss HeoOxoxumo: 1) MOBTOPUTH
3aKOHCIIEKTUPOBAHHBIN MaTepuai, UCIOIb30BaTh OCHOBHYIO U JIONOJIHUTEIbHYIO JIUTEPATYPY; 2) BBIIOJIHUTH
IIPAaKTUYECKHE 3aJaHusi B paMKax H3y4aeMoil TeMbl; 3) O3HAKOMHUTbCA C METOJMYECKUMH YKa3aHUSAMHU K
BBITTOJIHEHHUIO JTA00OPATOPHBIX PadoT; 4) MOArOTOBUTH OTYETHI 1O BBIOJHEHHBIM JIAOOpAaTOPHBIM padoTam; 5)
[IOJITOTOBUTHCS B BBIMOJIHEHUIO aTTECTALlMOHHBIX paboT.

7. OueHovHble MATepPUAJIbI JJsi NMPOBEIEHUs] TEKYLIero KOHTPOJIA YCNEeBAeMOCTH M NMPOMEKYTOYHOM
arrecTauvu 00y4armMXcs N0 JMCUUILINHE (MOIYJII0)
7.1. IlepeyeHb KOMIETEHIIMI ¢ yKa3aHUEM 3TaIloOB UX (YOPMHUPOBAHMSI B IPOIIECCE OCBOCHUS AUCIMITIINHBI

Kon n mamMmeHoBaHHuE
Ne KonTponupyembie pasziensbl AUCIUITITUHBI . Bun ouenounoro
WHANKATOpa KOHTPOIUPYEMO
n/m (Moyist) cpeacTBa
KOMITETEHIUU
1 |O6meTeopereckie BOIPOCE XHMHUIL OIIK-1.1, OIIK-1.4, OIIK- 1.5,|YcTHBI oOMpOC, TECTHI,
m P p OIIK-1.3 penieHue 3aja4
2 | CremmaNLHbE BOIDOCK X MU OIIK-1.1, OIIK-1.4, OIIK- 1.5, |ycTHBIi ompoc, penieHue
1 p OIIK-1.3 3a/1a4, TECTHI.
3 |Kontpoms OIIK-1.1, OIIK-1.3, OIIK- 1.4, |ycTHBIil ompoc, penieHue
p OIIK-1.5 3aJa4, TECThI.




7.2. TunoBble KOHTPOJIbHBIE 3aJaHUS HJIM MHBIE MaTepHaJIbl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, HEOOXOAUMbIE
JUTS OIICHKY 3HAHWI, YMEHUW W HABBIKOB U (FJTH) OTIBITA MPOPECCHOHATBHOMN eI TeTbHOCTH, XapaKTePU3YIOITIX
sTansl GOPMUPOBAHUS KOMIIETEHIINH B MPOLIECCEe OCBOSHUS AUCLUTIIMHBI

[Tomyuenue 3au€Ta MO AMCHUUIUIMHE TMPEIIONaraeT BHINIOJHEHHE ABYX aTTECTAllMOHHBIX pPadOT 3a
CEMECTp IIJIsl TPOBEPKHU CHOPMUPOBAHHOCTH MHIUKATOpa nocTrxkeHus komrerennuii OIIK 1.1, 1.3, 1.4., 1.5

AtrectanimonHasi padora Nel BkitodaeT B ceOsl TEMBI: CTPOSHUE aTOMa, XMMHUYECKas CBS3b, KIACCHI
HEOPraHUYECKUX BEIIECTB, IKBUBAJICHT, KUHETHKA XUMHUYECKHX PEaKIIHii

ATtrectanmonHast pabora No2 BKIIFOUAET B ce0sl TEMbI: JIEKTPOIUTHIECKast qucconuanus, pH, ruaponus
coJieil, OKHMCIUTEIIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH, TaJIbBAaHUUECKUN JJIEMEHT, KOpPpPO3Us METaJUIOB,
HKECTKOCTh BOJIbI.

Bapuant 3amanuii 1 ATTectaiinoHHON paboThl Nel

Nel. Onpenenuts 4nciIO 3MEKTPOHOB B aTOME IIMHKA. 3aIIUCATh MOJHYIO JIEKTPOHHYIO KOH(PHUTYpAIHIO
aroma. KakoBa BaJleHTHOCTEL aTomMa?

Ne2. 3anmcaTs mpOyKTHI peakIiy, paccTaBbTe KO3(PPHUINEHTHI:

Ca(OH)2 + KOH = ...

Ca(OH)2 + HNO3 = ...

CaCl2 + K3PO4= ...

CaO+KOH=...

Ne3. Tlpu B3aumoneiictBuu 3,24 r TpeXBaJIEHTHOTO MeTasla ¢ KUCJIO0TOM BeiaenseTcs 4,03 1 Bogopoaa
(H.y.). Beruncaute SKBUBaJIEHTHYIO, MOJIBHYIO M aTOMHYIO MacChl MeTaJlIa.

Ne4. Bo ckoiabKO pa3 M3MEHUTCS CKOpOCTh peakmuu npu 5S0°C, ecam mpu ACHCTBHM KaTaiu3aTopa
sHeprus aktuBauuu ymenbiiaercs ¢ 70 kIx no 50 kJ{x?

No5. 3amumcaTe AMCCOLMAIMIO BEUIESCTB: THAPOKCHI HATPHS, CEPOBOJOPOJHAS KHCIIOTA, XJIOPH]
QTIOMHUHHMS, TUIAPOKApOOHAT HATPHsS, THAPOKCOXJIOPHU] ATIOMUHUS, THUIPOKCHI amMoHwms. J[is ciiadbix
AJICKTPOJIUTOB 3aIKMCATh BBIPAKEHNUE KOHCTAHTHI TUCCOITUAIINN

BapwuanTt 3aganuii 1151 ATTecTaimoHHON paboThl No2

Nel. Onpenenuts pH pactBopa, o6bemom 100 M1, B koTopoMm coaepxkutcs 0,063 r a30THOM KHUCTOTHI.

Ne2. TloaBepratorcst i THAPOIM3Y pacTBOpsl cieayrommx coieit: NaNO2, Cul2, K2S04, PbCr207?
CocTaBUTh MOJIEKYJIIPHBIE U MOHHBIE YPaBHEHHUS THPOJIN3a COOTBETCTBYIOLIUX COJIEH.

Ne3. PaccTaBuTh K03 (HUIMEHTHI B YPAaBHEHUSIX PEAKIIMI METOJIOM 3JIEKTpOHHOTO Oananca. CoCcTaBUTh
3JIEKTPOHHBIE ypaBHEeHHUA. 11 KaX10l peakluu ykas3aTh, KAKO€ BELIECTBO SBJISETCS OKUCIUTENEM, KaKoe —
BOCCTAaHOBHUTEJIEM; KAKOE BEILIECTBO OKUCISETCS, KAKOE BOCCTAHABJINBAETCS.

CuS + HNO3 (kosir.) = CuSO4 + NO2 + H20

Ned4. Bpruucnute 3JIC rajpBaHMUYECKOrO 3JEMEHTA, COCTOAIIEr0 W3 IUIACTUH KaJMMs UM MarHus,
OMYIIEHHBIX B PAaCTBOPHI CBOMX couieii ¢ koumeHtpanuei [Cd2+]=[Mg2+]=0,1 momb/m. CocTaBUTh CXeMy
ANIEMEHTA, HAITUCATh YPaBHEHUS 3JICKTPOAHBIX mporieccoB. ¢° (Cd2+/Cd) = -0,40 B, ¢° (Mg2+/Mg) = -2,37 B.

Ne5. Kakyro maccy Ca(OH)2 Hy»xHO 106aBUTH K 50 71 BOJIBI, YTOOBI YCTPAHUTh KAPOOHATHYIO )KECTKOCTH,
paBHYyIO 5,8 MMoub/11?

7.3. Cucrema OLIEHUBAHMS PE3yJIbTATOB OOYYEHHS MO JAUCUUIUIMHE (MOAYIIO) MPU MPOBEACHUU TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTHU



OLIEHKA «OTIAYHO)
(3auTeHO)

3HAHUS:
- CUCTEMaTU3UPOBaHHbIE, TTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pa3jesiaMm
JUCLUTUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOISIINM 3a Mpeaesibl yueOHOM
IPOrpaMMBl;

- TOYHOE HCII0JIb30BaHHE HAYYHOH TEPMHUHOJIOTUH, CUCTEMAaTHUECKU TPAMOTHOE U
JIOTUYECKH MPaBUIbHOE U3JI0KEHUE OTBETa Ha BOIIPOCHI;

- IOJTHOE ¥ IIyOOKO€ YCBOCHHE OCHOBHOM M JOMOJHHUTEIBHOM JTUTEPaTypHl,
PEKOMEHI0BaHHOM paboueil MporpaMMoil Mo AUCUUILTHHE (MOIYIIIO)

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B TEOPHUSIX, KOHIETIIUAX U HAIIPABICHUSAX AUCHUIUINHBI 1
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCII0JIb3Yys HAyUHbIE JOCTUKEHUS APYTUX
JTUCLUTUTMH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBICHHBIX B paboyeil mporpamMme
KOMIIETCHIIN;

- BJIaJIeeT HAaBBIKAMU CAaMOCTOSTEIILHO U TBOPUECKH PEIIATh CIOKHBIE MPOOIEMBI U
HECTaH/IapTHBIE CUTYaIUH;

- IPUMEHSET TEOPETUIECKHUE 3HAHUS [T BEIOOpA METOIUKHM BBITOTHEHUS 331aHUH;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- 0e3ymnpevHo BaieeT HHCTPYMEHTAPUEM YIeOHOM TUCIUTUITHMHEI, YMEHHE €T0

3¢ (heKTUBHO UCIIONBF30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 33]1aY;

- TBOpYECKasi CAMOCTOsITENIbHAS paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
TPYIIIOBBIX 00CYKICHUSAX, BEICOKUH YPOBEHD KYJIBTYpPhI UCIIOJTHEHUS 3a1aHUH

Or1eHKa «XOpOIIo»
(3auTeHo)

3HAHUS:

- IOCTaTOYHO IOJIHBIE M CUCTEMAaTHU3NPOBAHHBIC 3HAHUS 110 AUCIUILINHE;

- YCBOEGHHUE OCHOBHOM U JIONOJHUTEIBHOM JIUTEPATYPbl, PEKOMEHIOBAaHHOM paboueit
IPOrpaMMOil 1O AUCHUILIMHE (MOYIIIO)

YMEHUS:

- YMEET OPUEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHIICTIIIUSAX U HAIPABICHUIX
JUCLUIUIMHBL U 1aBaTh UM KPUTUYECKYIO OLIEHKY;

- UCTIOJIB3YyeT HAYYHYI0 TEPMUHOJIOTHIO, TMHTBUCTUYECKH U JIOTUIECKH TIPAaBUIIHHO
u3jaraeT OTBETHI Ha BOIIPOCHI, YMEET JejaTh 000CHOBaHHbIE BBIBOIBI;

- BJIaJIeeT MHCTPYMEHTApUEM I10 TUCIHITIMHE, YMEHHE €r0 HCIIOIb30BaTh B
MOCTAaHOBKE U PEIIEHUH HayYHBIX U MPOQeCcCHOHANbHBIX 3a7a4

HaBBIKH:

- CaMOCTOATENIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, YIaCTHE B IPYIIOBBIX
00CYX/IEHUSX, BBICOKUI YPOBEHb KYIIbTYPBI UCTIOTHEHUS 3a/1aHUI;

- CpeIHUI ypOBEHb C(OPMHUPOBAHHOCTH 3asIBICHHBIX B paboueil mporpaMme
KOMIICTCHITU;

- 0e3 3aTpyJHEHUH BBIOMPACT CTAaHIAPTHYIO METOIUKY BBINOJIHEHUS 3a/1aHUi;

- 000CHOBBIBAET XO/JI PEIICHUs 33134 0e3 3aTpyIHEHHUHA




Onenka 3HAHUS:

«YZOBJIETBOPUTEIBHO - TOCTaTOYHBIM MUHUMAJIbHBIA 00BEM 3HAHUI 110 AUCLHUIIINHE;

(3auTeHoO) - YCBOEHHE OCHOBHOM JINTEPATypPhl, PEKOMEHAOBAaHHON pabodell mporpaMMoii;

- UCTIOJIb30BAHNE HAYYHON TEPMUHOJIOTUH, CTUINCTUYECKOE U JJOTUYECKOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIETIaTh BBIBOBI 0€3 CYIECTBEHHBIX
OIInO0K

YMEHHUS:

- YME€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLIENIUAX U HAPABICHUSX 10
JUCLUILJIMHE U AaBaTh UM OLICHKY;

- BJIaJICET UHCTPYMEHTapUeM y4eOHON AUCLIUIIIIMHBI, YMEHUE €T0 UCII0NIb30BaTh B
PELICHUH TUIOBBIX 3a/]a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHBIC 3a1a4u
HaBbIKH:

- paboTa 1noj pyKOBOJCTBOM IIPENOJABATEINs HAa IPAKTUUECKHUX 3aHATUSAX,
JIOIIyCTUMBIN YPOBEHb KYJIbTYPbl UCIIOJIHEHUS 3aJaHUI;

- IOCTaTOYHBI MUHUMAJIbHBIN YPOBEHb C(OPMUPOBAHHOCTH 3asBJICHHBIX B
paboueli mporpaMme KOMITETSHIIHH;

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUH AJITOPUTMA BHIIIOJIHEHUS 3a1aHU

Orenka 3HAHUA:

«HEYJ/IOBJICTBOPUTEIIEHO» (- (hparMeHTapHBIC 3HAHUS 110 JUCIUTLINHE,

(HE 3a4TEeHO) - OTKa3 OT OTBeTa (BBINOJHECHUS MMCbMEHHON paboThI);
- 3HAHHUE OTJICIBHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX paboYeii MporpaMMo 1o
JTUCITUTLINHE;
YMCHUSI:

- HE yMEET UCIOJIb30BaTh HAYYHYIO TEPMHHOJIOTHIO;
- HaJu4uue rpyObIX OmnO0K

HaBBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a/1aHUN;

- HU3KUH ypOBEHb C(POPMUPOBAHHOCTH 3asIBIIEHHBIX B paboyeil mporpamme
KOMIICTCHITUI;

- OTCYTCTBUE HAaBBIKOB CAMOCTOSATENbHOIN paboThI;

- HE MOKET 000CHOBATh AJITOPUTM BBINIOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BOMPOCHl W MPAKTUYECKHE 33JaHUS ISl IPOBEIACHHS MPOMEXKYTOUHOW aTTecTaluu
o0yyaromuxcs, HeoOXOAUMBbIE JUIsl OLIEHKU 3HAHUM, YMEHUI M HaBBIKOB U (WJIM) OMbITa MPO(ecCHOHATBHOM
NESTeIbHOCTH,  XapaKTepU3YIOLUMX JTanbl  (HOpPMHUpPOBAHMS KOMIETEHIIMM B  Ipolecce OCBOEHUS
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTudeckre BONPOCHI ISl MPOBEICHHS MPOMEKYTOUHOM aTTecTali 00yJaroInuxcst

1. Knaccudukanuss HEOpraHMYeCKUX COEAMHEHMH (OKCHIbI, KHCIOTHI, OCHOBAHUS, COJIM CpEIHUE,
KHCJIbIE, OCHOBHBIE): Ha3BaHUs1, OCHOBHBIE XUMUYECKHUE CBOMCTBA.

2. Crpoenue atoma. KBaHToBble uncna: 0003HaueHue, (GU3nUecKuil CMbICI.

3. Ipunmun Iaymu. ITpaBuno Xynaa. IlpaBuno KneukoBckoro. CTpoeHHE 3JIEKTPOHHBIX 000JI0UEK
aTOMOB.

4. llepunoauyeckuii 3akoH u neproaudeckas tabmumna /1. . Menneneesa.

5. Xumuueckas cBA3b. KoBaneHTHas MONsipHasi, HEMOJspHAsi, MOHHASI CBS3b.

6. Xumunueckast cBsi3b. Merayunueckas cBsi3b. BogopoiHas cBs3b.

7. KoMILIEKCHBIE COEAMHEHUS: CTPOCHUE, ITOTyYEHNE, HOMEHKIIATYypa.

8. CkopocTh XUMHUECKUX peakiuii. OCHOBHBIE (PAKTOPBHI, BIMSIOIINE HA CKOPOCTh PEaKIUii.

9. Kunetnka XMMHUYECKUX peakMii. 3aKOH JEHCTBYIOIMN Macc. Mi3MeHeHne CKOPOCTH NpU N3MEHEHUHN
KOHIICHTPALIMHU BEIIECTB, AaBleHUs, 00bEMa. KOoHCTaHTa CKOPOCTH — OT KaKUX MapaMeTpOB 3aBUCHUT, OT KaKHX
HE 3aBUCHT.

10. Temnepatypa Kak pakTop KWHETUKH XUMHUUECKUX PeaKIfii: BO3IeHCTBHE TEMIIEPATyphl Ha CKOPOCTb
peakuuu, [IpaBuno Baut-I'odda, ypasuenune Appennyca. Katanuzaropsl: onpeneneHue, IpUHIA ISHCTBH HA
MEXaHU3M peaKIuil.

11. Xumuueckoe paBHOBECHE: YCIOBHE BO3SHUKHOBEHUS, 3alIUCh KOHCTAHTY PAaBHOBECHS B 00IIEM




Buze. [Ipunuun Jle [larenbe. BnusiHue temmepaTypbl, JaBJICHHS W KOHIIEHTpPALMM BEIIECTB HAa CMEIICHUE
paBHOBECHS.

12. CriocoObI BRIpaKEHHS KOHIIEHTPAIIUH PaCTBOPOB: Ha3BaHUs, (DOPMYJIbI, €TUHUIIBI H3MEPEHUS.

13. Dnekrtponutrueckas nuccoruanua. CHUIbHBIE M Cl1a0ble 3JIEKTPOJIUTHL: OINpeesIeHUe, TPUMEPHI.
CreneHb M KOHCTaHTa auccoruanuu. CMENIeHHe XUMHYECKOTO PABHOBECHS IPU TUCCOIHAIUMHU (BIUSHUE
TEeMIIEPATYPhI, pa30aBICHHs, OTHOUMEHHBIX HOHOB).

14. MonHoe mpowm3BeneHrue BoAbl. Bogopoanslii mokaszatenb cpeabl. Pacyer pH cuibHBIX M CitaObIx
3IEKTPOJIUTOB.

I'uapomu3  coneit. CMmenieHWe XHWMHYECKOTO paBHOBECHs TIpollecca TUApoiu3a (Temmepartypa,
pa3baBieHHe, OTHOMMEHHBIE HOHBI).

15. XKecTkocTh BOJIBI, €€ BUIIBI, CIIOCOOBI yCTPAHCHHS.

16. JlucniepcHbIE CUCTEMBI, UX KJIacCHU(UKAIHS, CTPOSHUE MHIICIUTHI.

17. Obuue pusnyeckre 1 XMMUYECKHE CBOMCTBA METAIOB (B3aUMOJICHCTBHE K HEMETANIAaMU, BOJIOH,
kuciotamu, kucinotamu-okucaurensimu: HNO3 pa36, HNO3 kounn, H2SO4 koHI). DAEKTpOXUMHUYECKHHA psij
HaIPsDKEHUS METaJLIOB.

18. N'anpBaHWYECKUH AIEMEHT: MPUHIIUI PabOTHI, MPOLIECCHI HA KAaTO/Ie, MPOIIECCHl HA aHOJe, OTIINYUE
OT 3JIeKTpoJin3a. Y paBHeHHE HepHCTa — BhIUMCIIeHHE TOTeHITANA [ A5iekTpoaa. CTaHAapTHBIN AJICKTPOIHBIN
noteHman. JJ[C raibBaHUYECKOTO 3JIEMEHTA.

19. DaexTposnn3: omnpeaeneHue, OTIMYUE OT rajJbBaHUUYECKOTO 3JEMEHTA. DJIEKTPOJIU3 BOJBI, COJCH,
KHCJIOT U OCHOBaHM. 3akoHbl Dapasesi.

20. Koppo3ust MeTayuioB B KUCJIOW, HEHTPAJIBHOW Cpe/ie B KUCIOPOJAHOW M OECKHCIOPOIHOM cpene.
Buns! xoppo3un. MeTos! 3alIUTHl METAILUIOB OT KOPPO3HUHU.

21. BaxuHeHlmme NPUPOIHBIC COCAMHCHHS KaJbIUSA, BO3AYIIHBIC M THAPABINYECKHE BSDKYIIHC
CTPOUTEIBHBIE MAaTEPUAIIBI - IPOIIECCHI MTPU UX MOTYYEHUN U TBEPIACHUHU.

22. TlonumepHbIE MaTepuajabl, MX OCOOBIE CBOWCTBA, OCHOBHBIC BHJIbI IOJHMMEPOB, OOJACTH HX
MIPUMEHEHUS.

7.4.2. [lpakTryeckue 3aJaHus 1JIsl IPOBEICHHS TPOMEKYTOUHOM aTTeCTAIlH 00yJaroIInXCsI

1. HanucaTh ypaBHEHHE XMMUYECKON peaKkIuK, pacCTaBUTh KO3 PHULIUEHTHI.

2. PaccunTath BBIXOJ] MPOAYKTA, UCIOIB3YS 3aKOH YKBUBAJIICHTOB.

3. Paccunrtath TemiaoBoi 3¢ eKT XUMHUIECKON peakimu.

4. PaccunTtaTh U3MEHEHHE CKOPOCTU XMMHUYECKOW peakluy NMPH W3MEHEHUU KOHLEHTPAllU BELECTB
WM TEMIIEPATYPHI.

5. Hamucate ypaBHEHHE DJIEKTPOJIMTUYECKOM JAMCCOIMAIMM M BBIPAXEHHE JJIs KOHCTaHThI
JUCCOLUAIIH.

6. PaccunrtaTh 3HaUeHHE BOJOPOIHOTO MMOKA3ATENs CPEIbL.

7. Hanucatb ypaBHEHHE TMIPOJIN3a COJIH.

8. CocTaBUTh CXE€MY rajlbBAHHYECKOTO 3JIeMeHTa, paccuntath DJ[C 3Toro sneMeHra.

9. BeruncianTh Maccy BEIIECTBA, BBIIEIUBILErOCS TP SJIEKTPOIU3E.

10. CocTaBUTb OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHYIO PEAKIUIO, ONPEAENUTh OKUCIUTEIb U
BOCCTAaHOBUTEb.

11. Hanmncate ypaBHEHHE peakLMU METaUIa ¢ BOJOM, KUCIOTON WIH PaCTBOPOM HIENOYH.

12. CocTaBUTB CXEMY JIEKTPOXUMHUYECKON KOPPO3UU METAILIOB.

[MpakTuyeckre 3adaHus IS MPOMEKYTOUHOM aTTecTaly pasmemnieHbl mo aapecy DMOC Moodle
(https://moodle.spbgasu.ru/mod/page/view.php?id=79069)

7.4.3. IlpumMepHbIe TEMBI KypCcOBOM paboThI (TipoeKTa) (MIPH HATUIUHN )
KypcoBbie npoekTsl (paboThl) yueOHBIM TUTAHOM HE MPEAYCMOTPEHBI

7.5. Metoanueckue MaTepuabl, ONpeeNsonne Mpole ypbl OlIeHUBaHHUs 3HaHUM, YMEHHM, HABBIKOB U (MJIN)
OTIBITa MPO(ECCUOHANBHON eATEeIbHOCTH, XapaKTePU3YIOIIUE dTanbl (OPMUPOBAHUS KOMIIETSHIIUN

KoHTpob ypOBHSI YCBOSHHBIX 3HAHHI, OCBOCHHBIX YMECHUW W MPHOOPETEHHBIX HABBIKOB (BJIaJICHHIA)
OCYIIIECTBIISETCS B paMKaX TEKYIIETO U MPOMEKYTOYHOTO KOHTPOJIS B COOTBETCTBHH ¢ [10JI0KEHHEM O TeKyIIeM
KOHTpOJIE U IPOMEXKYTOUHOU arTecTanuu odoydaromuxcs B CIIGIACY.

Tekymuii KOHTPOJIb OCBOCHHUS KOMIIETCHIIMH 110 JUCHUIUIMHE TIPOBOJWUTCS TPH W3YYCHUU
TEOPETUYECKOT0 MaTepHualia, BBHIMOTHEHWHM 3alaHuii Ha TPAKTHUECKUX 3aHATUSAX, cJadye OTYETOB IIO
J1a00paTOPHBIM PadOTaM, BBEIITOJIHEHNN WHINBUIYAIbHBIX 3a1aHnil B GOopMe KOHTPOIBHON pabOTEHL,



pacdeTHO-Tpaduueckoil paboTel. TexkymeMy KOHTPOJIIO MOJICKHUT MOCEIIAaeMOCTh CTYACHTAaMHU ayJIUTOPHBIX
3aHATUH U paboTa Ha 3aHATHSIX.

HToroBoii OLIEHKOM OCBOSHUS TUCIUIUIMHAPHBIX KOMITETEHIIUH (Pe3yabTaTOB O0YyUCHHUSI 110 TUCIUTUTNHE
Xumus) ABasieTcs MPOMEXKYTOUHAs aTTecTanus B popMe 3a4éra, MPOBOAMMAS C YYETOM PE3yJIbTaTOB TEKYIIETO
KOHTPOJIS B CEMECTpE.

7.6. Kpurepuu oneHuBaHus cPOPMUPOBAHHOCTH KOMIETEHIIUN MTPU MIPOBEICHUU MPOMEKYTOYHON aTTeCTalluu

Kpurepun
OLICHUBAHMS

YpoBeHbL OCBOCHUS U OLIEHKA

Ornenka OrneHka
«HEYJOBIIETBOPHUTEND | «yIOBIETBOpUTENHH | OLIEHKA «XOPOLIO» OneHka «OTJIIMYHOY
HO» o»
«HE 3aUTEHOY» «3a4TEHOY
YpoBeHb OCBOEHUSI | YPpOBEHb OCBOEHUS | YPOBEHb OCBOEHUS YpoBEHb OCBOECHHUS
KOMIIETCHIINH KOMIIETCHIIUH KOMIIETCHIINH KOMIIETCHIINH
«HEIOCTAaTOYHBIN». «IIOPOTOBBIN». «IPOABUHYTBIN». «BBICOKHI».
Kommereniun He Kommerenmn Kommerenun Kommerenmn
c(OpPMHPOBAHEI. c(OpMHUPOBAHBI. copMHpOBaHbL.  |cOPMHUPOBAHBI. 3HAHUS
3HaHus OTCYTCTBYIOT, [  CdopmupoBansl | 3HaHUS OOIIMPHBIE, | apryMEHTHPOBaHHbIE,

YMCHWS ¥ HABBIKU HE
chopMuUpOBaHbI

0a30BbI€ CTPYKTYpBI
3HaHUU. YMeHUs
(dbparMeHTapHbI 1
HOCSIT
PENPOAYKTUBHBIN
Xapaxrep.
JlemoHCTpHpYy€ETCS
HHU3KUH YPOBEHBb
CaMOCTOSITEJIbHOCTH
MPaKTUYECKOTO
HaBbIKA.

CHUCTEMHBIE. Y MEHHUS
HOCSIT
pPENpOAYKTUBHBIN
XapakTep,
MIPUMEHSIOTCS K
PELIEHUIO TUITOBBIX
3alaHUN.
JeMoHcTpupyercs
JIOCTaTOYHBIN
YPOBEHb
CaMOCTOSTEIIBHOCTH
YCTONYUBOTO
MPaKTUYECKOTO
HaBBIKA.

BCECTOPOHHHE. Y MEHHS
YCHEIIHO MPUMEHSIIOTCS
K PELICHUIO KaK
TUIOBBIX, TAK U
HECTaHJaPTHBIX
TBOPYECKHUX 3aJaHUMN.
JemoHcTpupyercs
BBICOKU YPOBEHb
CaMOCTOATENIBHOCTH,
BBICOKAs aJallITUBHOCTD
IIPaKTUYECKOI0 HaBbIKa




Ob6yuatonmiics OO6yuarommiics OOyuarommiics Ob6yuatonmiics
JTEMOHCTPUPYET: JIEMOHCTPHUPYET: JEMOHCTPHUPYET: JEMOHCTPUPYET:
-CYIIECTBCHHBIE -3HAHUS -3HaHUE U -r1y0oKue,
po0esIbl B 3HAHUAX TEOPETHIECKOTO MOHUMAaHUeE BCECTOPOHHHE H
yueOHOro MaTepuarna; MaTepuana; OCHOBHBIX BOIIPOCOB | apTryMEHTHPOBAHHBIE
-JIOITYCKaKOTCS -HETIOJIHBIE OTBETHl | KOHTPOJHMPYEMOTO | 3HAHHUS MIPOrPaAMMHOTO
MPUHIMITHATIEHBIC Ha OCHOBHBIE o0BeMa MaTepuana,
OIIMUOKH IMPU OTBETE HA| BOIIPOCHI, OIUOKH B IPOrPaMMHOTO -II0JIHOE MOHUMAaHHe
OCHOBHBIE BOITPOCHI OTBETE, MaTepuana, CYIIHOCTH 1
owiiera, OTCYTCTBYET HEJI0CTaTOYHOE - 3HAHUS B3aUMOCBSI3H
3HAaHHE U IOHUMAaHUe IMOHHUMaHHe TEOPETHYECKOTO paccMaTpuBaeMbIX
OCHOBHBIX IIOHSATHH H CYITHOCTH MaTtepuana MIPOLIECCOB U SIBJICHUH,
KaTeTOPHii; H3J1araeMbIX -CIIOCOOHOCTE TOYHOE 3HAHUE
-HEIIOHUMAaHHUE BOIIPOCOB; yCTaHABIIUBATh U OCHOBHBIX IIOHSTHH, B
CYIIIHOCTH -HEYBEPCHHBIC U OOBSCHATH CBSA3h | pamMKax 00CYKIaeMbIX
3HaHUA JOTIOJIHUTEIIBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKHU U TEOPHH, 3aJaHUM;
BOITPOCOB B paMKax JIOMOJIHUTEIbHEIE BBISABIIATE -CIIOCOOHOCTh
3aJaHui Onirera. BOTIPOCHI. IPOTUBOPECUHS, YCTaHABIIUBAThH U
poOJIeMBI U 00BACHATH CBS3b
TEHACHIUH MIPAKTUKU U TCOPHH,
pa3BUTHS; -JIOTHYECKH
-TIPaBUJILHBIC U OCJIeA0BATEIbHEIE,
KOHKpPETHBIE, 0e3 coJiepKaTelbHbIC,
rpyObIX OIIKOOK, KOHKPETHBIE U
OTBETHI Ha HCYCPITBIBAIOIIIHE
[IOCTaBJICHHBIE OTBETHI Ha BCE 3aJaHHs
BOITPOCHI. ouiera, a TaKXKe
JIOIIOJTHUTEIBHEIC
BOITPOCHI IK3aMEHATOPA.
[Tpu BbIOTHEHUU Obyuarommiicst OObyuaromuiics Obyyaromuiics
MPAKTUYECKOTO BBITTOJTHHUIT BBITTOTHUIT MPABUJILHO BBITTOTHUI
3a7aHus OureTa MTPAKTUIECKOE MIPAKTHIECKOE MPAKTHYECKOE 3aJaHHE
oOyuaromuiics 3aJaHue OuieTa ¢ 3aJjaHue OuieTa ¢ ounera. IToxazan
MIPOJICMOHCTPHPOBAT | CYIIICCTBCHHBIMU HEOOIBIINMHU OTJINYHBIC YMEHUS B
HEJIOCTATOYHBIH HETOYHOCTSIMH. HETOYHOCTSIMH. pamMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopomme | ydyeOHOTO MaTepuaa.
[IpakTnueckue OIIMOKH B yMeHHs B paMkax | Pemaer npennoskeHHbIe
3a7aHus HE COJIEp’)KaHUHU OTBETA OCBOEHHOT'O MPAKTHYCCKHUE 3aTaHUS
BBITTOJTHEHBI U peleHun yueOHOro MaTepuana. 0e3 ommboK
YMCHHA OO6yyaromuiicst He MPAKTUYECKUX [IpennoxeHHbIE OTBeTHI1 Ha BCe
OTBEUAET Ha BOMPOCHI 3aJaHuM. MPAKTUYECKHE JIOTIOJTHUTCIbHEIC
owtera mpu [Tpu oTBeTax Ha 3aJIaHUs PEIICHBI C BOTIPOCHI.
JIOITOJTHUTEIIbHBIX JIOIIOJTHUTEIbHEIC HEOOIbIINMHU
HABOJISAIIUX BOITPOCAX BOIIPOCHI OBLIIO HETOYHOCTSIMHU.
MpernoaBaTes. JIOTYIIIEHO MHOTO OTBeTHI HA
HETOYHOCTEIA. OOIBIIMHCTBO
JIOITOTHUTEIIBHBIX

BOIIPOCOB.




He moxer BBIOpaTh HcnbiTeiBacT bes 3arpynHeHunii IIpumenser
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUYECKUE 3HAHUS
BBITIOJIHEHUS 3aJIJaHUM. | BBIOOPY METOIUKU CTaHJAPTHYIO U1l BBIOOpA METOUKHU
JlonyckaeT rpyOble BBITIOJTHEHUS METOJIUKY BBITIOJTHEHM S 3a1aHUN.
OLIMOKH IpH 3aJlaHUMN. BBIIIOJTHEHHS He nonyckaer ommbox
BBINOJIHEHUHU 3aJaHuH, | Jlomyckaer ommoOku 3aJaHuM. IIPY BBIIIOJIHEHUU
HapyLIAIOIIKeE JIOTUKY | TpH BeINOAHEHUH | JlomyckaeT ommoKu 3aJIaHUM.
peleHus 3a1a4. 3alaHul, HApYLIEHNs | IIPY BBIIOJIHEHUHU CamocTosTenbHO
Jlenaet HEKOPPEKTHBIE| JIOTUKH PEILECHUs 3aJlaHull, HE aHAJIN3UPYET
BBIBOJIBI. 3a/1a4. Hapyllarlue pe3yabTaThl
BIIQZICHUE He moxeT 060cHOBaTh HcneiTeiBaeTt JIOTHKY PEIICHUs | BBIIOJIHECHHUA 3aJaHUM.
HaBbIKaMU AITOPUTM 3aTPyIAHEHUS C 3a1a4 I'pamoTHO
BBINOJIHEHU 3alaHuil. | popmynupoBanueM | JlenaeT KOppeKTHbIE |  OOOCHOBBIBAET XO[
KOPPEKTHBIX BBIBO/IBI 110 peuieHus 3anay.
BBIBOJIOB. pe3yJibTaTamMm
HcnbiTeiBaeT peLIeHHs 3a1a4uu.
3arpynHeHus npu | OGOCHOBBIBAET X0/
000CHOBaHUU perneHus 3ana4 6e3
anropurMa 3aTpyJHEHU.
BBIIIOJIHEHUS
3aJlaHNM.

OneHKa MO JUCHMIUIMHE 3aBHUCHUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIIMH, 3aKpEIJICHHBIX 3a
JTUCHUTUIMHON, U TIPEACTABIISIET CO00M cpeaHee apu(PMETHYECKOEe OT BBICTABICHHBIX OIIEHOK MO OTAEIbHBIM
pe3yabTataM 00y4eHus (3HAHUS, YMEHHS, BIIaJICHHE HABBIKAMHU).

OreHKa «OTIMYHOY/ «3a4TCHO» BBICTABIISIETCS, €CITU CpeHee apu(PMETHIECKOe HAXOAUTCS B HHTEPBAJIC
ot 4,5 o 5,0.

OreHKa «XOPOIIOY»/«3a4TEHOY» BBICTABIISETCS, €CJIM CpeHee apu(PMETHIECKOe HAXOAUTCS B HHTEPBAIC
ot 3,5 no 4,4.

O1ieHKa «yI0BJIETBOPUTEIHHOY/ «3aU4TEHOY» BBICTABIISIETCS, €CIIA CpeAHEe apu(PMETHIECKOE HAXOIUTCS B
uHTEepBajue ot 2,5 1o 3.,4.

OneHKa «HEYAOBIIETBOPUTEILHOY/ «HE 3aYTE€HO» BBICTABISETCSA, €CIM CpeaHee apupMeTHYEcKoe
Haxoautcs B uHTepBaiie ot 0 1o 2,4.

8. YueOHo-MeTOAMUYECKOE U MATEPUAIBLHO-TeXHUYECKOe o0ecneyeHue TUCIHIJIMHBI (MOLYJIs1)
8.1. [lepeueHb OCHOBHOM U TOMOTHUTEIHHOU JTUTEPATYPHl, HEOOXOAMMOM /711 OCBOSHHS TUCIUTUIUHBI (MOJTYIIS)

KomnuectBo
9K3EMILIAPOB/IIEKTP
OoHHBIIT aapec DbBC

No

/o

ABTOp, Ha3BaHUeE, MECTO U3JAHUs, U3/1aTENILCTBO, IO/l U3JJaHNs y4eOHOU 1
y4e0HO-METOINYECKON JTUTEPATyphl

OcHOBHAS JJUTEPATYPA

1 [Axmeros H. C., Obmas u Heopranudeckas xumusi, M.: Beicmr. mik., 2002 59

2 |I'muaka H. JI., Epmakos A. 1., O6mmas xumust, M.: Uaterpan-Ilpecc, 2006 141

3 I'muuka H. JI., [Tonkos B. A., babkoB A. B., O6mas xumus B 2 T. Tom 2, Mocksa:| https://urait.ru/bcode/
Wz natensctBo FOpaiit, 2019 434185

http://www.iprbooksh

4 |bontpomerok B. B., Obmias xumus, MuHck: Beiiinias mrkona, 2012 0p.1u/20236.htm

JlonmoJJHHUTEIbLHAS JJUTEPATYPA

1 I'enepman M. U., Koaneruu O. B., FOctpator B. Il., Komnougnas xummws,
Cankr-IlerepOypr: Jlanp, 2023

https://e.lanbook.com
/book/288854

50

2 |AxwmeroB H. C., O6mas u Heoprannueckas xumusi, CI16.: Jlans, 2014




CemepuxoB M. C., I'epacumona E. C.,v dusznyeckas XUMHAs CTPOMTENBHBIX http://www.iprbooksh
3 |marepuano, ExarepunOypr: Ypansckuii ¢enepanbHbiii yauBepcurer, IbC
ACB, 2015 0op.ru/68308.html

Usnesa E. A., Tkauenko . M., ManbkoBa II. A., JIykamenko A. B., Jlemunos ) .
4 M. P., Kmumoukun lO. H., Opranwmueckas xumusi, Camapa: Camapckuii htép'/r/m;g;_bﬁt?ﬁls h
rocyIapcTBEHHBIN TexHnueckuii yausepcurer, D5C ACB, 2020 P. '

AbGakymoBa P. A., Akumos JI. ., Aunpeesa H. A., banemakos M. /1., 'onuapoBa
1 |W. B., Unuuk B. B., Muponos A. M., Muponos JI. A., ITasios A. 1., CyBepueBa
O.JI., Yxuna A. B., Xanuna O. M., Axkumos JI. 1., Xumusg, CII6., 2008

http://ntb.spbgasu.ru/
elib/00091/

Axumos JI. U., AunpeeBa H. A., Axumon JI. U., Xumus, Cankr-IletepOypr: http:/Awww.iprbooksh
2 |Cankr-IlerepOyprckuii  TOCYIapCTBEHHBIM — apXHTEKTYPHO-CTPOMTEIBHBIN O. fu /268.81 html
yauBepcutet, ObC ACB, 2013 p. :

3 [lempdpman M. U., FOctpatos B. I1., Xumus, CII6.: Jlans, 2017 50

OO6yuaronuecs u3 yncia nHBaIUI0B U Jiull ¢ OB3 obecrieunBaroTCs eYaTHBIMU U (WITU ) SJIEKTPOHHBIMU
00pa3oBaTeNbHBIMU pecypcaMu B pOpMax, aaanTHPOBAHHBIX K OTPAHUYCHUSM HX 310POBBSI.

8.2. Ilepeuenp pecypcoB HMH(OPMAIMOHHO-TENIEKOMMYHUKAIMOHHON cetu «HTepHeT», HeOOXOIUMBIX JUIs
OCBOEHUS AMCUUILINHBI (MOYJIs)

HaumenoBanue pecypca cetu «HTEpHET» DNEeKTPOHHBIN ajpec pecypca

https://moodle.spbgasu.ru/course/view.p

Oo6mas xumust s cryaeatoB CITIGIACY hp?id=2994

I'enbpman M. U., FOctpatoB B. II. Heopranmveckas XuMmus:
YueOHoe nmocobdue. 2-¢ uzn., crep. - CI16.: M3narenscTBo https://e.lanbook.com/book/4030
«Jlagpy, 2009. - 528 c.

http://window.edu.ru/resource/163/6516

XuMus B CTPOUTCIIbCTBE 3/f||eS/88pdf

[MTerpoa XUMU S BSAXKYIIUX CTPOUTEJIBHBIX http://window.edu.ru/resource/163/6516
MATEPHUAJIOB 3/files/88.pdf

Axmero H. C. O6mas 1 HeopraHuieckast Xumusi: Y4eOHuk. — 8 -e )
nu3., crep. - CII0.: M3parenscTBo «Jlaup»,2014. - 752 C. https://e.lanbook.com/book/50684

OOrmrass XUMHUS JJIsl  CTYJACHTOB O4YHO-3a04HOro u 3aounorolhttps://moodle.spbgasu.ru/course/view.p
OT/IEJICHUS hp?id=3157

8.3. Tlepeuenb coBpeMEHHBIX MPOPECCHOHATHHBIX 0a3 JTaHHBIX U HHGOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HaumenoBanwue DJIEKTPOHHBIH ajJpec pecypca
DJIeKTPOHHO-OMOIHOoTEUHas cucTeMa mu3iareinbersa "Jlans" https://e.lanbook.com/
Cucrema aucranimonsnoro ooyuenus CIT6I'ACY Moodle https://moodle.spbgasu.ru/
HNuTepHeT-TpeHaxepsl B chepe oOpa3oBaHus http://www.i-exam. ru
Hayunas JJIEKTPOHHAs
H LIBRARY.R
aydJHas dJIEKTpOHHas OMOIMOTEKA € U oubmorexa L IBRARY. RU
Poccuiickast rocyaapcTBeHHas OnOamnoTeka WWW.rsl.ru
Enunblil  2NEeKTpOHHBIH  pecypc  y4yeOHO-METOJUYECKOW JUTepaTyphl

CIIGIACY www.spbgasu.ru

Nudopmanmonnas cetb CHEMMET (Poccus) Ha cepBepe XUMHUYECKOTO
¢dakynprera MI'Y sBisieTcs COBOKYNHOCTBIO 0a3 JaHHBIX MO XHMHUHU
(oOpasoBaHue, HayKa, TEXHOJOIHs), paclpeleleHHBIX Ha -cepsepax B[WWW.chem.msu.su
npezenax poccuiickoil yactu cetu Internet u BKiIro4aeT OTEeUeCTBEHHbIE U
3apyOekHbIe HHOOPMAITMOHHBIC PECYDCHI 0 XUMHUH

https://www.spbgasu.ru/Univer
OopasoBarenbHbie nHTEpHET-pecypchl CITOIACY sitet/Biblioteka/Obrazovatelnye
internet-resursy/




https://www.spbgasu.ru/Univer
[Mepuoanyeckue n3nanus CIIOIACY sitet/Biblioteka/Periodicheskie_
izdaniya/

8.4. Ilepeyenp WHGMOPMALMOHHBIX TEXHOJOTHM, MCIONB3YyEMbIX IPU OCYILIECTBICHHH 00pa3oBaTEIbHOTO
mporecca IO JUCHUIUIMHE, BKJIOYas IepedyeHb JIMIEH3HOHHOTO M CBOOOJHO paclpoCTPaHsSEMOro
MIPOrpaMMHOTO oOecreueHus

Crnioco6 pacripocTpaneHus
HaumenoBanue (JIUIIEH3MOHHOE UJIH CBOOOHO
pacupocTpaHsIeMoe)

HoroBop Ne  J132009689201 ot

Microsoft Windows 10 Pro 18.12.2020r

8.5. MaTepuaibHO-TEXHHYECKOE 00€CIIeYCHHE TUCITUTUTHHBI
CaejieHHs1 00 OCHAIIICHHOCTH YYC€OHBIX ayJAMTOPUI U TOMEIICHHH JIJII CAMOCTOSITEIbBHONW PaOOThI

HanmenoBanue yueOHBIX ayauTopuii u momemieHuii|  OcHaEHHOCTh 000py/I0BaHUEM U TEXHUYCCKIMHU
JUTSL CAMOCTOSITEIbHON pabOThI CpeacTBaMu O0y4YeHUs

YuebHast ayauTopus Il NPOBEACHUS  3aHATUHU
JEKIMOHHOIO THUIA, KOMIUIEKT MYJIbTUMEIUNHOIO

000pyI0BaHUs MePCOHAIIbHBIN KOMITBIOTE
40. VYdyeOHBIC ayAUTOpPUH JUISI  TIPOBEACHHUS PYA . (ep P,
J MYJIbTUMEIUHHBIA MPOSKTOP, SKPaH, ayJAHO-CHCTEMA),
JICKITMOHHBIX 3aHSATHIH .
JIOCKa,  JKpaH, KOMIUIGKT  ydeOHOW  wmebenw,

noakaoueHue Kk kommberoTepHod cetu CIIGIACY,
BEIXOI B MuTepHeT

[Tomenienue s caMOCTOSITENIbHOM paOdOThl (YMTAIbHBIN
3an oubnmmotexu, ayn. 217): TIK-23 mr., B T.4. 1 mr.- [IK
st gmn ¢ OB3  (cucremHbld  OJ0K, MOHHUTOD,
40. TTomewieHus 11 CaMOCTOSITENILHON pabOThI KJIaBUaTypa, Mbllllb) C MOAKIIOYEHHEM K CeTH
«HTEpHET» W 00ECneYeHNnEM JIOCTYyIa B AJIEKTPOHHYIO
uH(pOpMaLMOHHO-00pa3oBarenbhyto cpeny CIIGIACY.
ITO Microsoft Windows 10,




Meb6enb: Cronbl  (mapThl), JOCKa MeJoBas, JOCKa
MapkepHas, cron Jjaboparopubiii JID-JI00, cron
nabopatopubii Manbiii JI®-OO, mkad BBITSXKHON C
I10JIBOZIOM BOJIbI,

O6opynoBaHue: MPOEKTOP, IKpaH, BEChl TEXHUYECKHE,
YCTaHOBKA TUTpPOBajJbHasi, CEKyHAOMEp, J1a00paTOpHbI
peocrar, koumykromerp Waterproof ECScan  Low,
Bechl aHamuTudyeckue GR-120, MarHUTHBIC MEIIAJIKH,
Bechl Jaboparopuble:  BJITD 2200, BJIT-1100,
BJIT3-150, mneur wmydensnas 3 a1 CHOJI-3/11,
CYIIUJIbHBIN mkad NOL 24/200, pH-
METP-MWIINBOJIBTMETP pH-150MU, 6apomerp,
TEPMOMETD, MICUXPOMETP, MOHOMETPHUYECKUN

40. VYyeOHble ayqUTOpPUU AN TPOBEICHUS <
YATOP s POBEA u3Mepurensb «Craryc-2», c4éTuuk adpouHoB «Carndupy»

MPAKTUYECKUX 3aHATUH, 1a00paTOPHBIX
Xumnueckass nocyna (IpoOUpKH, IITATHUBBI, CTAKaHBI,

paboT,rpymnIoBbIX u MHIUBUAYaJIbHbBIX
. KOJIOBI, OIOPETKH, TMHIIETKH, IITATHBHI JJIS MPOOUPOK),

KOHCYJIbTaLUH, TEKYILEro KOHTPOJIS u

XUMHUYECKHE PEAKTUBBI.
Y4eOHO-HarIsa JHEIC rmocoous u IIAKaTHL:
[lepuonuueckas cucTeMa XHUMHYECKMX DJIEMEHTOB
AN .MenneneeBa, Tabnuiia pacTBOPUMOCTH B BOJE
BOXHEHIIUX  cojied W TuApokcuaoB, CreneHb
JUCCOIUAIINN KHUCIIOT ,IIENOYeH M COJeM B BOJHEIX
pactBopax, [IpousBeneHre pacTBOPUMOCTH HEKOTOPBIX
HekoTopelx BemectB mnpu 180 C, KoncraHTsl
HECTOMKOCTH KOMILIEKCHBIX HOHOB, CXeMa BOJOPOIHOTO
anektpona, Psn wanpsokenus meramuioB. HopmanbHbie
(cTaHmapTHBIC) JIEKTPOIHBIC TOTCHITUAIBI, XMMHUYCCKUE
CBOIiCTBa METaJIOB, 3amuTa MeTajiia oT
Koppo3uu(mpoTekTopHas), Cxema KOHTaKTHOU KOPPO3HH
MeTauioB, Cxema KOppO3MOHHOTO pa3pyIICHUS Kee3a

MIPOMEKYTOUYHOM aTTECTALUH

I[J'IH HHBAJIMJO0B U JIUII C OB3 obOecneunBaroTCs CIICHHUAJIBHBIC YCIIOBUSA IS IMOJTYYCHUA O6p&30BaHI/IH B
COOTBECTCTBHH C Tpe6OBaHI/I${MI/I HOPMATUBHO-IIPABOBBIX JOKYMCHTOB.
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