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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)

MOJTy4YeHUE 3HAHUM MO0 XUMHH, 00eCIeUYnBarOIIeld OCHOBY TMOJTOTOBKM OakaliaBpa, JTOCTATOYHOU IS
peleHus

MIPOU3BOACTBEHHO-TEXHOJOTHUYECKUX, OPTaHU3aLMOHHO-YITPABICHYECKUX, HAYYHO- UCCIIEI0BATENBCKUX
Y MPOEKTHBIX 3a7a4

Nzyuenue:

1. COBpeMEHHBIX MPEACTaBICHUI O CTPOCHHUH BEILIECTBA, O 3aBUCUMOCTH CTPOCHUSI U CBOMCTB BELIECTB
OT TOJIOKEHMSI COCTaBIISIIOIIMX HUX AJEMEHTOB B [lepronnyeckoi cucTeMe M XapakTepa XMMHYECKOM CBSI3U
MPUMEHUTENBHO K 3aJ]a4aM XMMHYECKON TEXHOJIOTHUH;

2. NOpUPOJbl XUMHUYECKMX PEaAKIUW, HCIOJIb3yEeMbIX B MPOU3BOJCTBE XHWMHYECKHX BEIIECTB U
MAaTEepHAIOB, KHHETUYECKOTO U TEPMOJIMHAMUAYECKOTO MOAX0/10B K ONTMCAHUIO XUMHYECKUX ITPOLECCOB C LEIbIO
ONTUMM3ALMK YCIOBUIN UX TPAKTUUYECKON pealnu3alluu;

3. BaXHEWIIMX CBOICTB HEOPraHMYECKUX COEAMHEHHH M 3aKOHOMEPHOCTEM HX HW3MEHEHUs B
3aBUCUMOCTH OT MOJIO’KEHHS COCTABIIAIOIIMX UX 3JIEeMEHTOB B [leproandeckoi cucreme;

4. COBpEMEHHBIX TEHJICHLIMW  pa3BUTHs  HEOPraHMYECKOW XUMUU UM HEOPraHUYECKOro
MaTepHaOBEACHUS.

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

Kon u HanmeHoBanue Kon n HaumeHoBanue [Tnanupyemble pe3yabTaTbl 00y4eHUs 110
KOMIIETEHIIUH MHMKATOpa TOCTHKEHUS JUCIUILINHE, 00eCTIeYnBaIOIIUE TOCTHKEHNE
KOMIIETEHIIH IUTAHUPYEMBIX pe3ysbTaToB ocBoeHMst OITOII
OIIK-1 Cnocoben pemats|OITK-1.1 Bersasisier v[3HaeT
3ajjauu  NpodeccuoHanbHOM|KI1accuuupyer GU3NUYECKUe H|XUMHUYECKYIO TEPMHUHOJIOTHIO, CBOMCTBa
NESTEIbHOCTY Ha OCHOBE|XUMHYECKHE IIPOLIECCHI, [XUMUUECKUX 3JIEMEHTOB U HX COEJUHEHHH,
UCIOJIb30BAHUSA IpoTeKaroIue  Ha  OOBEKTE|COCTAaBIISIOLINX OCHOBY CTPOUTENBHBIX
TEOPETUUYECKUX u|npodeccuoHaIbHON MaTepuaioB. ECTeCTBEHHOHAYYHYIO CYIIHOCTh
IIPAKTUYECKHUX OCHOB|JIEATENBHOCTH npobiem, BO3HUKAIOIINAX B xoJe
€CTECTBEHHBIX u npodeccnoHaNbHON AeSITETbHOCTH
TEXHUYECKHUX HayK, a TaKKe OCHOBHBIE XHUMUYECKHUE SBJICHMS, 3aKOHBI U
MaTEeMaTHYECKOro anmnapara TEOpUHU KJIACCUYECKON U COBPEMEHHON XMMMHH,

OCHOBHBIC IIOJIOKCHUA W PACUYCTHBIC MCETOJbI
€CTCCTBCHHO-HAYYHBIX JUCHUIIIINH, HA KOTOPBIX
6a3preTc51 HN3YUCHUC HpO(i)eCCI/IOHaJIBHBIX

JTUCIUILINH
ymeer

BBISIBJISITh  €CTECTBEHHO-HAYYHYIO CYIIHOCTh
npobiem, XapakTepHBIX I JTAaHHOWU

po¢eCCUOHAIBHON JCSITEIbHOCTH

IPUMEHSTD MOJYYeHHbIE 3HAHUS TI0 XUMHUH TPU
W3YYCHHH JIPYTMX  JTUCIUIUIAH, BBISIBIISTH
KOHKPETHOE XMMHYECKOE  COAEpKaHue B
MPUKIATHBIX  3a7adaX  MpoQeCCHOHATBHON
JEeSTENbHOCTH

BJIajIeeT

nHpopmanued O Ha3HAYECHUM U OOJACTIX
MIPUMEHECHHSI OCHOBHBIX XHMHYECKUX 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 XHMHUYECKOTO
HCCJICIOBAHUS BEIIECCTB M COSTMHCHU.
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

pemarh  3ama4d  NPEAMETHOM  o0nacTw,
OTIPENIETISATh HaIpaBJICHUs XUMHAYECKHUX
B3aUMOJICHCTBHUIA.

BJIAJIEeT

HaBBIKAMH  NPUMEHCHHS  MaTEeMaTHYCCKOTO

anmapara Juisi peuleHusl XMMHUYECKUX 3a/1ad U3
OOIIENHKEHEPHBIX U CHEIHATIbHBIX JTUCLMIINH
npoduIn3anuy;  OMNBITOM  HCIOJb30BaHUS
OCHOBHBIX METOJIOB, CIIOCOOOB U CpEACTB
MOJyYeHUsI M TepepadoTKu MH(POPMALUHU IS
peLICHUS 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 aIrapara

OIIK-1.5 BeiOupaer 06a3oBble

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

3HaeT

OCHOBHBIE 3aKOHBl XHUMHMM U THpPEBpaLCHUS
BCUICCTB, MCTO/AbI aHAJIN3a XUMHYCCKUX CUCTEM
€CTECTBEHHO-HAyYHYI0 CYIIHOCTh HpoOJeM,
BO3HUKAIOIIIYIO B npodeccuoHanbHOM
JeSITETbHOCTH.

ymeet

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

BJaJeeT

HABbIKAaMU OO0OOIIEHHS W aHaIH3a MOTyYeHHON
nH(pOpMAIINH; TIPUMEHEHUS OCHOBHBIX
TEOPETUYECKUX 3HAHWUW NJs pelleHHs 3amad,
BO3HHUKAIOIMKUX B 001acTH NMpoQecCuOHATBHON
JIESITCIILHOCTH.

3. Yka3zaHue MecTa JMCUMILIMHBI (MOAYJISI) B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl
Hannas pucummivHa (MoOaynb) BkiatoueHa B bnok «/lucuunnunel, monymn» 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




1 |Dusuxa VK-1.1, OIIK-1.1, OIIK-1.2, OIIK-
1.4, OIIK-1.5, OIIK-1.11

2 |Ousixa VYK-1.1, OIIK-1.1, OIIK-1.2, OIIK-
1.4, OIIK-1.5, OIIK-1.11

JucuuminHa OTHOCUTCS K 0a30BOM 4YacTH MaTEMaTHMYECKOIO M €CTECTBEHHO-HAyyHOro LHKIA U
OCHOBBIBA€TCS Ha 3HAHUAX, HABBIKAX U YMEHUSX, IPHOOPETEHHBIX B PE3ybTaTe

OCBOCHMS XWUMHUH (0a3uCHBIN ypOBEHb), GU3UKH W MAaTEMATUKU NPH HOJYYEHHUU CPETHEro OO0IIero
oOpa3oBaHMs. YCHEIIHOMY OCBOEHHUIO JHUCHUUIUIMHBI CONYTCTBYET MapajulelibHOe H3yYeHHe GU3UKH U
MaTEeMaTHKHU KaK 0a30BbIX €CTECTBEHHO-HAYYHBIX TUCIHILIHH.

1 ycriemHoro oCBOEHUS AUCHUIUIMHBI CTYIEHT JOJIKEH

3HaTh:

l. BaxHeWlINe XUMHUYECKHE TMOHATUA: BEIIECTBO, XUMHUYECKHW JJIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTEIIBHBIE aTOMHAas W MOJIEKYJIIpHas MacChl, WOH, aJUIOTPONMs, H30TONBI, XUMHYECKas CBS3b,
ANEKTPOOTPHUIIATEILHOCTh, BaJCHTHOCTh, CTEMEHb OKHCIIEHHUS, MOJIb, MOJIApHAs Macca, MOJSpPHBIA 00BeM,
BEILIECTBA MOJIEKYJISIPHOIO M HEMOJIEKYJSIPHOTO CTPOECHUS, PACTBOPBI, JJIEKTPOJIUT U HEIJIEKTPOJIUT,
3IEKTPOJIUTUYECKAS. TUCCOLMALINS, OKUCIHUTENIb U BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAHOBIIEHHE, TEILIOBOM
3 dEKT peakum, CKOPOCTh XUMUYECKOH pEaKIiy, KaTalu3, XHMHUYECKOE PABHOBECHE;

2. OCHOBHBIE€ 3aKOHbl XMMHH: COXPAaHEHHUs MacChl BEIIECTB, ITOCTOSIHCTBA cocTaBa, [lepuoanueckuit
3aKOH;

3. OCHOBHBIE TEOPUHU XUMHH: XUMHUECKOU CBSI3U, FNEKTPOJIUTUUECKON AUCCOLIMALINH;

4. BaxkHeMIIMEe BELECTBA U MaTe€pUaIbl: OCHOBHbIE METAJIbl U CIUIABbI; CEPHAs, COJsIHAsl, a30THAsI U
YKCYCHasl KUCIIOTHI; I1I€JI0YH, aMMHUaK, MUHEpaJIbHbIE YI00pEHUs, METaH.

YMETh:

1. Ha3bIBaTh HEOPTaHWYECKHUE BEIIECTBA M0 «TPUBUATILHOW» UM MEKTyHAPOIHON HOMEHKIIATYPE;

2. ONpeaeNsTh: BAJICHTHOCTh M CTENEHb OKUCJICHHUS] XUMUYECKUX 3JIEMEHTOB, TUIT XUMUYECKON CBSI3H B
COEIMHEHUSX, 3aps HOHA, XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COSAMHEHUHN, OKHCIUTEND U
BOCCTAHOBUTEJIb;

3. XapaKTepu30BaTh: IEMEHTHl MaJIbIX MEPHOJOB MO UX MojoxkeHuto B [lepuoanueckoit cucreme J[.1.
MenneneeBa; 0o0mue XMMHUYECKHE CBOMCTBA METAUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
COCJIMHEHMH;

4. 0OBACHSTH: 3aBUCHUMOCThH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS; MPUPOAY XUMUUYECKON CBSI3U
(MIOHHOM, KOBAJEHTHOM, METaJUIMYECKOI), 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM pPEAKUUU U TOJOXKECHUS
XUMHUYECKOTO PAaBHOBECHS OT PA3TMYHBIX (PaKTOPOB:

5. BBIMIOJIHATh XUMHYECKUHN HKCIIEPUMEHT IO PACIIO3HABAHUIO BAXKHEUIIINX HEOPraHUYECKUX BEUIECTB;

6. TIPOBOJIUTH CAMOCTOSITEJIbHBIA TMOUCK XUMHUYECKON HMH(POPMAIMKM C HCIOJIH30BAHUEM Pa3TUYHBIX
MCTOYHUKOB (HAYYHO-TIOMYIISPHBIX U3JaHUI, KOMIBIOTEPHBIX 0a3

JIAaHHBIX, pecypcoB Internet); ncmnoiap30BaTh KOMIBIOTEPHBIE TEXHOJIOTHH JJI1 00pabOTKH U Tepeaadu
XUMHUYECKON MH(pOpMAIMU M €€ MPEACTaBICHHs B Pa3NUYHBIX (Qopmax; MPOBOAUTH KPUTUYECKUU aHAIU3
JIOCTOBEPHOCTU XUMHYECKON

uH(pOpMaIH, OCTYMAOIIEH U3 Pa3HBIX HCTOUHUKOB.

BJIQJICTh:

1. momxomamu K OOBSCHEHUIO XUMUYECKUX SIBICHUH, MPOUCXOJSMIIMX B MPHUPOAE, OBITY M Ha
TIPOU3BO/ICTRBE;

2. MeToJaMHu OmpeAeNieHHusT BO3MOXKHOCTH TPOTEKAHHWS XUMHUYECKHX MPEBPAlICHU B Pa3IUYHBIX
YCIIOBUAX U OLICHKU UX HOCHGHCTBHﬁ;

3. cmoco0amu 0e30macHOro OOpaIlleHusl ¢ TOPIOYMMH M TOKCHYHBIMH BEIIECTBAMH, JTaOOPATOPHBIM
o0opyI0BaHUEM;

4. MeTo/1aMU TIPUTOTOBIICHUS PACTBOPOB 3aJaHHON KOHIICHTPAIUH.

dusuka

Ne Kon u HauMeHoBaHue HHIUKATOpa
[Tocnenyromuye TUCIUTTITUHBI
/1 NOCTHIKEHUS KOMIIETEHIIUHA

1 |Dxomorus VK-8.1, OIIK-1.10




2 |CrpoutenbHbie MaTepuaibl. Yacts 2

OIIK-3.1, OIIK-3.2, OIIK-3.8, OIIK
-3.9

3 |[Dxonorus

VYK-8.1, OIIK-1.10

4 |CrpourenbHble MaTepuansl. Yacts 2

OIIK-3.1, OIIK-3.2, OIIK-3.8, OIIK
-3.9

4. O0beM DUCHMILIMHBI (MOXYJIS]) B 3a4eTHBIX €IUHMIAX € YKAa3aHMEM KOJMYeCTBA aKaJeMH4YeCKHX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4yawlnuxcsli ¢ nmpenojgaBartejeM (M0 BHAAM Y4eOHBIX
3aHATHI) M HA CAMOCTOSITEJIbHYIO Pa00Ty 00y4YarommXxcsi

Cemectp
W3 Hux yacel Ha
Bup ydeOHoit paboTh Beero MIPaKTUYECKYIO
4acoB 3
TIOATOTOBKY
KonrakTHas padota 48 48
Jlextmmonnskie 3auatus (JIek) 16 0 16
JlaGoparopusie 3ansTus (J1ad) 16 0 16
[paxTuueckue 3austus (I1p) 16 0 16
HNuas xonTakTHas padoTa, B TOM YHcJIe:
KOHCYJIBTAIIMH 110 KypCOBO# paboTe (ITPOEKTY),
KOHTpOJbHBIM paboTam (PI'P)
KOHTaKTHas paboTa Ha aTTecTaluio (ciavya 3a4era,
3a4eTa C OIEHKOI; 3alIuTa KypcoBOi paboThI
(mpoexTa); cmaya KOHTpOIBHEIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIHIO B CECCHIO
(xoHCYNBTAIHUS TIEpe]] SK3aMEHOM U cjada SK3aMeHa)
Yacpl HA KOHTPOJIb 4 4
CamocTtositesqbHasi padota (CP) 56 56
O0mast TPy10eMKOCTh THCIUIIMHBI (MOYJIsT)
yacpr:| 108 108
3aYeTHbIE eTHHHUILI: 3 3

5. CoaepxkaHMe IHCUMILUIMHBI (MOAYJisl), CTPYKTYPHMPOBaHHOe IO pa3jenaM (TeMaM) ¢ YKa3aHHeM
OTBeJeHHOI0 HA HUX KOJHYECTBA aKAIeMHYECKUX YaCOB U BI/I0B y4eOHbIX 3aHATHIA
5.1. TemaTnueckuil njaaH JUCHUILUIMHBI (MOJYJIS)
KonTakTHast paboTta (110 yueOHBIM
3aHATHAM), Jac. Kon
HUHIAUKATOP
= a
8| Jnexuum I13 JIP Bcero,
Ne Pa3nensl [UCIUILINHEL S CP JTOCTHXKCHH
8 qac. a
W3 HUX Ha W3 HUX Ha M3 HUX Ha
MpaKTH- TpaKTH- MpaKkTH- KOMIICTCHIT
BCETO YECKYIO BCECTO YECKYIO BCECTO YECKYIO nn
TOATro- THOJATO- TOTOo-
TOBKY TOBKY TOBKY
1 |1 pazzen. Ob1eTeopeTnuecKue
BOTIPOCHI XUMHH
OIIK-1.1,
OO1mreTeopeTHUeCKre BOMPOCHI OIIK-1.4,
1.1. 3110 14 16 47 87
XUMHH OIIK-1.5,
OIIK-1.3
2 |2 paznen. CnenuanbHbIe
BOTIPOCHI XUMHH




OIIK-1.1,
OIIK-1.3
2.1. |CneunansHbie BONpOCHl Xumun | 3 | 6 2 9 17 o
P OITK-1.5,
OIIK-1.4
3. |3 pa3znen. Mnas xkoHTakTHAsK
pabora
OIIK-1.1,
OIIK-1.3
3.1. |KouTpomns 3 -
P OITK-1.4,
OIIK-1.5
4. |4 paznen. Kontpomas
OIIK-1.1,
OIIK-1.3
4.1. (®opma KOHTpOIIS 3 4 o
P P OTTK-1.4,
OIIK-1.5
5.1. Jlekuuu
Ne | HaumenoBanue paznena .
o HaumeHnoBaHue 1 KpaTKoe coiep:KaHue JEKIUN
pasnx U TEMBbI JIEKIIU
CrpoeHue aTOMa U CUCTEMAaTUKAa XMMHUYECKHUX DJIEMEHTOB
CocraB atomHbIX si7iep. M3otonsl. CTpoeHME JIEKTPOHHBIX 000JI0UEK aTOMOB.
[Tpuntun HeonpeneneHHoctu ['eitzenOepra. KpanToBwie umcia. IlpaBuia
OobwereopeTnyeckue .
1 3ar0JIHEHUs JIEKTPOHAMU aTOMHBIX opoutaneil. [lpunuun Ilaynu. IlpaBuno
BOIPOCHI XUMHH
Xynna. [IpaBuno KneukoBckoro.
[Tepuoauueckuit 3axkoH u Ttabmuna J{.J. MenneneeBa. IlepuonnyHocts
CBOICTB 2JIEMEHTOB B 3aBUCUMOCTH OT UX JIEKTPOHHOI'O CTPOCHHUS.
XuMHYeCcKas CBSA3b U MEXKMOJIEKYJIIPHbIE B3aUMOJCHCTBUS
OoOwereopetnueckue |Xumuueckas CBsA3b. KoBaJleHTHas MOJSApHAs, HENOJSpHAas, JOHOPHO-
l Jii| p s s
BOIIPOCHI XUMHH AKICNITOpHAasd, MOHHAsA CBA3b. Mertammyeckass CBS3b. BOI[OpOJIHaSI CBA3b.
Bnusinue Tuna cBsi3u Ha (U3NKO-XUMHUECKHE CBOICTBA BEIIECTB.
OHepreTuka XMMHUYECKUX PEeaKIui
XuMuyeckas TepMoauHaMuka. TernnoBod 3PQeKT XUMHUYECKUX peaKuil.
Ob6mereopeTuyeckre
1 [Tonsitue sHranenus. 3akoH ['ecca, cnencreue 3akoHa ['ecca. I[lonsThe
BOIIPOCHI XUMHH
sHTponus. M3MeHeHue HHTponuu B XoA€ peakuuu. OHeprusi ['mbOca.
CaMonpoun3BOIbHOE IPOTEKAHUE PEAKIINH.
PacTBOpEI U CBOMCTBA pacTBOPOB
OO6pa3oBanue pacTBOpoB. PacTBopuMOCTb, (aKTOphI, BIUSAIOIINAE Ha
pacTBOpUMOCTb  BemiecTB.  PactBopumocts  razoB. 3akoH ['eHpm.
1 Oomereopernueckue |KoHuenrpanmys pacTBOpPOB. Hacepiennsie, HEHACBHIIIICHHbIE u
BOIPOCHI XUMHH nepeHachlleHHble  pacTBOphl.  CrnocoObl  BBIp@XKEHUS  KOHIEHTpauuin
pactBopoB. uddy3us u ocmoTudeckoe mgamieHue. OOIMe CBOHCTBa
pactBopoB. M3ortonnueckuii koddpduuument. 3axon Paymns. Temnepatypa
KUTICHUS U 3aMep3aHus pacTBOPOB.
1 Oo6wmereopernyeckue |CBOWCTBA METAIIOB
BOIPOCHI XUMHH BzanmoeiicTBrE METAIIIIOB C BOJOM, IISJI0YaMU, KHCIOTaMH.
JlucriepcHble CUCTEMBI.
Knaccudukanus IucnepcHbIX CUCTEM MO pa3Mepy YacTHIl U arperaTHomMy
CnenuanbHble BOIPOCHI 9y
2 cocrossHuio. (CBolCTBa BEIIECTBA B  BBICOKOJUCIIEPCHOM COCTOSTHUM.
XUMHUHU
CBoOoniHas ITOBEPXHOCTHAs SHEPTHUsL. SIBnenns copOouuH.
ONEKTPOKUHETUYECKUE SIBIICHHUS.
XVMHYECKHUE MPOLIECCH B BKYLIUX CTPOUTENBHBIX MaTepHUaax
2 CrientmanbHbie BONPOCH |['yrcopple BSUKyIME BEMIECTBA. XMMIUECKUIl i MUHEPAIbHbIA COCTAB TUIHH.
XUMHAN ['eHe3UC IIMH U KAONUHOB. [[OPTIaHAIEMEHT — XUMUYCCKHIA 1




MUHEpaJbHBIM  COCTaB, IOJy4eHHE. B3aumonencTBue  MHUHEPAIOB
MopTIaHIeMeHTa ¢ Bofoi. Koppo3us 1eMeHTHOro KaMHs U O0eToHa. Busr
KOPPO3UH.

CHGHI/IaHBHbIe BOIIPOCHI
XUMHUU

OCHOBBI OPraHMYECKON XUMUHU U XUMUH OJIMMEPOB.

OcHoBHBIE  KJIACCBl ~ OPraHUYEeCKMX  COCOUHEHMM U IOJIMMEPOB.
BricokOMONEKyIIsIpHBIE COCIMHCHUS. TepmoruracTuyHble u
TEPMOPECAKTUBHBIE IOJIUMEPBl. XHMHYECKasl CTOMKOCTb, CTapeHHe U
JECTPYKILUS IIOJIMMEPOB.

5.2. IlpakTuyeckue 3aHATHS

HaumenoBanue paznena

No N
a3 Y TEMBbI IPAKTUYECKUX HaumenoBanue u coaepkaHue NpakTUYECKUX 3aHATUN
P 3aHATUN
Knaccudukanus HeopraHuueckux CoeAMHEHUN
1 O6mereopernueckue |Knaccudukanys  HEOPraHMYECKMX — COEIMHEHUM  (OKCHIBI,  KHMCIIOTHI,
BOIIPOCHI XUMHHU OCHOBaHUS, COJIM CpEAHHME, KHUCIbIE, OCHOBHBIC): Ha3BaHUS, OCHOBHBIC
XHMHYECKHE CBOMCTBA.
OCHOBHBIE 3aKOHBI U TIOHSTHS XUMHUH
OCHOBHBIE 3aKOHBI XMMHUHUO COXpaHEHHUs Macchl, IOCTOSHCTBA COCTaBa,
Ob6mereopeTnyeckue .
1 KpaTHBIX OTHOILIEHUH, ABoraapo). OCHOBHbIE IMOJIOXKEHHUS ATOMHO-
BOIIPOCHI XUMUH
MOJIEKYJIApHOTO yueHus. KoynuecTBO BemiecTBa. DKBHUBAJIECHT BEILECTBA.
Pacuér skBMUBaJI€HTHBIX MACC CIOXKHBIX BEIIECTB. 3aKOH SKBUBAJICHTOB.
XuMuueckasi KWHETHKA U paBHOBECHE.
CkopocTh XxuMHuuecKord peakiuuu. @OakTopbl, BIUSAIOIIME HA CKOPOCTbH
peaxnwmii. 3akoH neiictBus Macc. [Ipasuno Bant-T'odda. Dueprus akruparmm.
1 OoOmmereopeTrueckue |YpaBHeHue AppeHuyca. BiusHue katanms3aropa Ha CKOPOCTb XMMHUYECKHX
BOIIPOCHI XUMHUH peaKuHnii.
OOpatumbie peakiuu. XUMHUECKoe paBHoBecre. KoHCTaHTa paBHOBECHS B
TOMOTEHHBIX U F€TEPOreHHBIX Mporeccax. Cmenienne paBHoBecus. [Ipunnmmn
Jle larense.
PacTBOpBI U CBOMCTBa paCTBOPOB.
PactBops! anektponuToB. CuibHBIE U Clla0dble 3JIEKTPOIHUTHL. JlHccoruamms
COJICH, KUCIIOT, OCHOBaHUM. DJIeKTponuTHUecKas aucconuanus. CTernenp u
Ob1ereopeTryueckue
1 KOHCTaHTa Juccouuanuu. 3akoH paszoaenenuss OctBanbna. MonHoe
BOIPOCH XUMHUH N
nmpousBeNieHne BOJbl. Bomopoanslii mokazarens. Bumbl cpeapl B BOIHBIX
pactBopax. ['uaponus comneit. CriocoObl yCHIIeHUS THAPOIU3A.
OKHMCIHUTENTbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
1 O6meTeopeaneCKHe CreneHb OKHCJICHHUA OJICMCHTA. OKHCITUTEITbHO-BOCCTaHOBHUTEIIHHBIC
BOIPOCH XUMHUH peakuuu, ux TtUnbl. OKUCIUTENW U BoccTaHOBUTEnu. HampasieHnue
MPOTEKAHUS OKUCITUTETHLHO-BOCCTAHOBUTEILHBIX MPOIECCOB.
OCHOBBI JIEKTPOXUMUM.
Bo3HukHOBEHME CKauka MOTEHIMalda Ha I[OBEPXHOCTU pa3liesia MEXIY
METAIJIOM H  pacTBOopoM. Bomopoanswiit  snexkrpon.  CraHgapTHbIE
AJIEKTPOJIHbIE MOTEHIaNbl. Y paBHeHUe HepHcTa. P akTHBHOCTH METaIOB.
Ob6mereopeTudeckre .
1 XUMHYECKUE CBOMCTBA METAJIIOB.
BOIIPOCHI XUMHUH N
['anpBaHWYEeCKUE AJIEMEHTHI. YCTpoicTBO dsnemeHta Jlanwdns — SxoOwu.
Pacuer J]IC.
OrnpezneneHne KaTOAHBIX M AHOJHBIX IMPOLIECCOB TMPHU  AIIEKTPOJIU3E,
omnpezaeseHue MpoAYyKTOB 3JIEKTPOIn3a, 3akoH Dapanes.
Koppo3zust MmetanioB, MeTonbl 3a1IUThl OT KOPPO3HH.
9 Crenranbasie Borpockl [Kopposus meramioB. Buasl koppo3ud. MeTOAbI 3alMTBHl METAIOB OT

XHUMHHN

KOppO3UH. 3aIJ_II/ITHLIC IMOKPLITHS. BI/IIlLI HOKpLITHﬁ, AHOAHBIC M KaTOJHBIC
IMOKPBITHS. 9J'I€K'I’p0XI/IMI/I‘IeCKa$[ 3a1muTa, IpruHIOUIL ﬂeﬁCTBHH.
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KonTpons

3auéTHoeE 3aHATHE

5.3. JJaboparopHsbie pabOThI

HaunmenoBanue pasnena

Ne
azn| 2 TeMBbI Ta00PATOPHBIX Haumenoanue u conepkanue 1a00paTOpHBIX padoT
P paboT
1 OO6r1eTeopeTHYECKIE Knaccudukanus HEOPraHMueCKuX COSTMHECHUH.
BOIIPOCHI XUMUH W3ydeHne CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCAMHEHUH.
06 OcHOBHBIE 3aKOHBI U MTOHITUSI XUMUHU
€TeopeTHUUECKUe .
1 1 P Onpenenenne MOJSIPHON MacChl SKBHBAJICHTA U (DPaKTOpa 3KBUBAJICHTHOCTH
BOIPOCHI XUMUH
IIPOCTOTO U CIIOKHOTO BELIECTBA.
XUMUYECKasi KHHETHKA U PABHOBECHUE
OO0mereopeTryueckue .
1 W3ydeHue BIUSHUS KOHIICHTPAIIUHU U TEMIIEPAaTyphbl Ha CKOPOCTh XUMUYECKOM
BOIPOCHI XUMHH
peakiuy, U3y4yeHrne paBHOBECHOT'O MpoIlecca.
PacTtBOpBI M CBOMCTBa pacTBOPOB
OomereopeTryueckue
1 W3ydeHue mpolecca TMCCOMalUY BEIIECTB B pacTBOpax,
BOIPOCHI XUMHH o
p M3y4eHHue Impoliecca TUAPOIN3a COJICH.
OKHCTUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIINH
1 O6wereopernyeckue |M3yd4eHHE OKHCIMTEILHO-BOCCTAHOBUTEIIBHBIX DEAKIMU II€PMAHIraHaTa
BOIIPOCHI XUMHUH KaJlus, JUXpoMara Kajus, HOAKN/1a KaJlus B 3aBUCUMOCTH OT CPeJlbl pacTBOpa.
XUMUS METAJIOB
1 O6mereopernyeckue  |OOmME GU3MIECKHE M XMMUYECKUE CBOMCTBA METAILIOB (B3aUMOJIECHCTBUE C

BOIIPOCBHI XMUMHH

HEMETaJUIaMH, BOJIOW, KHCIIOTaMHu, Kuciotamu-okuciurensmu: HNO3 paso,
HNO3 konn, H2SO4 koH1).

5.4. CamocrositenpHas pabota o

OyJaromuxcs

Ne | HaumeHnoBaHnue pasnaena .
Copnep:xkaHue caMOCTOATEIbHON pabOThI
pasa| AMCLMILIMHBL U TEMBI
CrpoeHne aToMa ¥ CUCTEMATHKa XUMHUECKUX DIIEMEHTOB
1 O6mereopernyeckue [PaboTa ¢ KOHCIEKTOM, OCHOBHOHM U JIONOJHMTENBHOH JIMTEPaTypoOH,
BOIIPOCHI XUMHHU JJIEKTPOHHBIMU PECYpCaMHU, BBIIIOJIHEHUE JOMAIIHEro 3axanus. Iloaroroska
K 3a4€Ty.
XMMHYECKast CBA3b U MEKMOJICKYJIIPHBIE B3aUMOICHCTBHS.
1 OGmereopetnueckue |PaboTa ¢ KOHCIEKTOM, OCHOBHOM H JIONOIHUTENBHOM JIUTEPATypOid,
BOIIPOCHI XMMHH JIIEKTPOHHBIMHU PECYpCaMH, BBIIIOJIHEHUE JOMaIIHero 3aganus. Iloaroroska
K 3a4€Ty.
OHepreTuka XMMUYECKUX peaKui
1 O6mereopernyeckne [PaboTa ¢ KOHCHEKTOM, OCHOBHOM M JIONOJHMTENLHOM JIMTEPaTypoH,
BOIIPOCHI XUMHUH JJIEKTPOHHBIMU PECYpCaMHU, BBIIIOJIHEHUE JOMaIIHero 3aaanus. Iloaroroska
K 3a4€Ty.
Knaccudukanus HeopraHn4eckux coeluHEeHui
1 O6miereoperndeckue [PaboTa ¢ KOHCHEKTOM, OCHOBHOHM M JIONOJHHTENHLHOM JIMTEPATYypOH,
BOIIPOCHI XUMHHU AIIEKTPOHHBIMH PECYpCaMHU, BBIIOIHEHUE JOMaIIHero 3aganus. OdopmicHue
oTuéra 10 J1aboparopHoit padore. [ToaroroBka K 3a4€Ty.
OcCHOBHBIE 3aKOHBI U TOHATHS XUMUHU
1 O6mereopetnyeckre [PaboTa ¢ KOHCIEKTOM, OCHOBHOHM U JIONOJHMTENHLHOH JIMTEPaTypOH,
BOIIPOCHI XMMHH JJIEKTPOHHBIMU PECYPCaMHU, BBINOJIHEHUE JOMalIHero 3aaanus. Odopmienne
oTuéra 1o naboparopHoii padore. [ToaroroBka k 3auéTy.
XMMUYECKasi KHHETUKA U PABHOBECHE
1 | OOumeTeopeTHieckne |pagota ¢ KoHCIEKTOM, OCHOBHOH M JOTONHHUTENBHOH JHTEpaTypoil,

BOITPOCHEI XUMHHU

SJICKTPOHHBIMHA pECypCaMU, BBIIIOJIHCHUC JOMAIITHETO 3a/JaHH.




Odopmnenne otuéra no adoparopHoii padore. [loaroroBka k 3a4éry.

Ob6mereopeTHyecKre
BOHpOCBI XUMHUHU

PacTBOpBI M CBOMCTBAa pacCTBOPOB

Pabota ¢ KOHCIIEKTOM, OCHOBHOM M JOMNOJHUTENBHOM JMTEPaTypOH,
ANEKTPOHHBIMU PECYpCaMU, BBIIOIHEHHE AJOMaNIHero 3aaanusa. OdopmieHue
otuéta 1o slabopaTopHoii padote. [TonroroBka k 3a4éry.

OO0mereopeTnyueckue
BOIIPOCHI XUMUHU

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIINU

Pabota ¢ KOHCIIEKTOM, OCHOBHOH U [OTIOJHUTEIBHOM JIMTEPATypOH,
JNIEKTPOHHBIMU PECYpCaMU, BBIMIOJTHEHHE JOMaNTHero 3aaanus. OdopmiieHue
otuéra 1o J1aboparopHoi padore. [ToaroroBka k 3a4éry.

OO6mereopeTHyecKre
BOIPOCHI XUMUH

OCHOBBI 2JIEKTPOXUMUU. ['aIbBaHUUECKHUE SJIEMEHTHI.

PabGota ¢ KOHCIIEKTOM, OCHOBHOH H JOMNOJHUTENBHOW JHMTEPATypOH,
ANEKTPOHHBIMU PECYpCaMU, BBINOJIHEHHE AOMaNIHero 3aaanusa. OdopmieHue
otuéta 1o slabopaTopHoii padote. [TonroroBka k 3a4éry.

OO0mereopeTnyueckue
BOIIPOCHI XUMUHU

XHUMHS METAJIJIOB

Pabota ¢ KOHCIIEKTOM, OCHOBHOH U [OTIOJHUTEIBHOM JIMTEPATypOH,
JJIEKTPOHHBIMU PECYpCaMU, BBIIIOJTHCHHE JOMaNTHero 3aaanus. OdopmiieHne
otuéta 1o nabopaTopHoii padoTte. [ToaroroBka k 3auéry.

CHCI_[I/IB.JIBHLIC BOITPOCHI
XUMHNU

Koppo3sust MeramioB. MeToabl 3a1IUTHI OT KOPPO3UHU

Pabota ¢ KOHCIIEKTOM, OCHOBHOH W JONOJHHUTENBHOW JHMTEPATypOH,
ANEKTPOHHBIMU PECYpCaMU, BHIIOIHEHNE AOMaIIHero 3aaanusa. OdopmieHue
otuéta 1o JrabopaTopHoii padote. [ToaroroBka k 3a4éry.

CHCI_[I/IB.JIBHLIC BOITPOCHI
XUMHNU

I[I/ICHepCHI)IG CUCTEMBI. XMMHUYECKHE IMpOHECChI B BAXKYIIUX CTPOHUTCIBHBIX
MaTepuaax

Pabota ¢ KOHCIIEKTOM, OCHOBHOH W JONOJHHUTENBHOW JHMTEPATypOH,
NIEKTPOHHBIMHU PECYPCaMHU, BBIIIOJIHEHHE IOMAaIlHero 3aaanus. [loagroroska k
3a4€Ty.

CHCI_[I/IB.JIBHLIC BOITPOCHI
XUMHNHN

OCHOBBI OPraHUYECKON XUMUU U XUMHUH TTOJIMMEPOB.

PabGota ¢ KOHCIIEKTOM, OCHOBHOM U JONOJHUTENBHOM JMTEPaTypOH,
3JIEKTPOHHBIMU PECYPCAaMHU, BBIIIOJIHEHHE JOMAIIHEro 3a1anHus. Iloaroroska k
3a4éry.




6. MeTonuyeckue MaTepuaJbl 1JI CAMOCTOATEILHON padoThl 00yYAOIMXCS M0 JUCHUILINHE (MOIYJII0)

Vuebnas nporpamMma BKIHOYACT HE TOJIBKO AYAWUTOPHBLIC 3aHATUA, HO YACIACT BA’KHOC BHHUMAHUC
BHEAYIUTOPHON CaMOCTOATENIFHON paboTe cTyneHTa. [ ycrnemrHoro OCBOSGHHsI TEOPETHYECKOr0 MaTepuara,
npuoOpeTeHuss HeOOXOAMMBIX 3HAHHWI U HaBBIKOB Ba)KHA PEryisgpHast paboTa ¢ KOHCIIEKTOM JeKIuu (00paboTka
TEKCTa); TOBTOpHas paboTa Hajx ydeOHBIM MarepuasioM (y4eOHHMKA, NEPBOMCTOYHHKA, JOMOIHUTEIBHOM
JIUTEpaTyphl, ayAuo- M BUAEO3ANUCEN); COCTaBICHME IJIaHA M TE3UCOB OTBETA; COCTABICHME TAOIMIl IS
CHCTeMaTH3alluu y4eOHOTo MaTepHaja; pelieHre 3a1ad M YNpakKHeHUH MO0 o0pasily; peuieHHue BapHaTUBHBIX
3a1a4 W ynpaxHeHuMH; Ecim camocTosSTEnbHO He ypaeTcs pa3o0paThcs B Marepuaie, HEoOXOIUMO
copMyIHpOBaTh BOIIPOC M 33/1aTh €0 MPETOIABATENI0 Ha JEKINH, TPAKTUUIECKOM 3aHATHH, KOHCYJIbTAIHH.

IIporpaMmMoOil TMCUMIUIMHBI IIPEAYCMOTPEHO IMPOBEACHUE JICKIMOHHBIX 3aHATUHM, HA KOTOPBIX HAETCS
OCHOBHOH CHCTEMAaTU3MPOBAaHHBIA MaTepHaj, MPAKTHUYECKUX M JIAOOPATOPHBIX 3aHATUH, MpeanojararIinx
3aKperuieHue M3y4eHHOTO MaTepuaia u (opMHpOBaHUE y O00ydaromerocss HeoOXOAMMBIX 3HAHWUN, YMEHUH U
HaBblKOB. KpoMe TOro, BaXKHBIM 3TalloM HU3y4€HUs IUCLUIUIMHBI SIBISETCS CaMOCTOsITeNbHas padora
o0ydJaromuxcs, KoTopasi BKIOYaeT B ceOd M3ydeHHE TEOPETHUECKUX BOIPOCOB JAMCUUIUIMHBI, MOJATOTOBKY K
IIPAKTUYECKUM U JIAOOPATOPHBIM 3aHATHUSAM, IOATOTOBKY K aTTECTAl[MOHHBIM paboTaM, OJATrOTOBKY K 3auéTy.

s ycnemHoro ocBoeHusl AUCLMILIMHBI HEOOXOJUMO IOCEIIaTh BCE 3aHATUS, T.K. JII0OOH Mpomyck
3aHATUS OCJIOXKHSET OCBOGHHE mpenmera. Ha mpakTuueckux M J1a0OpaTOPHBIX 3aHATUSAX 3aKperisiercs
Marepual, U3JI0’)KEHHBIN Ha JICKIUAX.

[TpucTtynas Kk U3y4eHHUIO TUCLUITIIMHBI, HEOOXOIMMO 03HAKOMUTHC ¢ cofepkanueM PITJI st crynenToB
Oo4yHOH (opmbl 00ydeHus. [Ipm MOATOTOBKE K TMPAKTHUECKUM H JaOOPATOPHBIM 3aHATHSM M B pPaMKax
CaMOCTOSITENIbHOW PabOThl IO M3YYEHUIO JUCLUIUIMHBI OO0ydaroummcs HeoO0XoAuMo: 1) MOBTOPHUTH
3aKOHCIIEKTUPOBAHHBIN MaTepuai, UCIOIb30BaTh OCHOBHYIO U JIONOJIHUTEIbHYIO JIUTEPATYPY; 2) BBIIOJIHUTH
IIPAKTUYECKHE 3aJaHusl B paMKax HM3y4aeMol TeMbl; 3) O3HAKOMHUTbCA C METOJMYECKUMH YKa3aHUSAMHU K
BBITTOJIHEHHUIO JTA00OPATOPHBIX padoT; 4) MOATOTOBUTH OTYETHI 1O BHIMOJIHEHHBIM JIAOOPATOPHBIM paboTram; 5)
MIOJITOTOBUTHCS B BBIMOJIHEHUIO aTTECTALlMOHHBIX paboT.

7. OueHo4HbIe MATepPHAJIbI JJsl NMPOBEACHUS] TEKYILIEero KOHTPOJISI YCIeBAeMOCTH U TNPOMEKYTOYHOM
aTTecTalMu 00y4aroIMXCs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepeyeHb KOMIIETEHIMI ¢ yKa3aHUEM 3TaIoOB UX (YOPMHUPOBAHMSI B POLIECCE OCBOCHUS AUCIMITIINHBI

Konx n HanmeHoBaHue
Ne KoHTposmpyemsle pa3aeisl JUCHUTIIINHEL N Bun onenounoro
MHJUKATOpa KOHTPOIUPYEMOI

/1 (Momyms) KOMITETEHIHH cpencTaa

OIIK-1.1, OIIK-1.4, OIIK- 1.5,|YcTHBIN OOpOC, TECTHI,
1 |O6mereopeTnueckre BOPOCkl XUMUU

OIIK-1.3 pelieHue 3aaa4

2 |CreumanbHbie Bonpocs: xmvim OIIK-1.1, OIIK-1.3, OIIK- 1.5, [ycTHBIi ompoc, perieHue
OIIK-1.4 3aJ1a4, TeCThI.

3 [Kortpoms OIIK-1.1, OIIK-1.3, OIIK- 1.4, [ycTHBIi ompoc, perieHue
OIIK-1.5 3aJ1a4, TeCThI

OIIK-1.1, OIIK-1.3, OIIK- 1.4, |ycTHBIi ompoc, penieHue

4 |®Dopma KOHTPOIS OIIK-1.5 3a7ad4, TECTHL.




7.2. TunoBbIle KOHTPOJIBLHBIC 3aaHUS WJIH UHBIE MaTEPHUAJIbl TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH, HEOOXOIMMbIC
JUTSL OIICHKY 3HAHWI, YMEHUW W HABBIKOB U (WK ) OTIBITA MPOPECCHOHATBHON ACSITETFHOCTH, XapaKTEPU3YIOITIX
aTanbl POPMUPOBAHUS KOMITIETCHITHI B TIPOIIECCE OCBOCHUS AUCITUTITMHBI

[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
HEOPraHUYECKHUX BEIECTB, SKBUBAJICHT, KHHETUKA XUMHUECKUX PEAKIIHMA

ATtrectanmonHast pabora No2 BKIIFOUAET B ce0sl TEMbI: JIEKTPOIUTHIECKast qucconuanus, pH, ruaponms
COJIeH, OKHCIIMTEIbHO-BOCCTAHOBHUTEIIbHBIE PEAKIUHM, TaJIbBAaHUYECKHA DJIEMEHT, KOpPPO3US METaJlIOB,
KECTKOCTH 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.). Bpruncanre SKBUBaJICHTHYIO, MOJIBHYIO M aTOMHYIO MacChl METaJIA.

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

No5. 3ammcaTe AMCCOLMANMIO BEHIESCTB: THAPOKCHJ HATPHS, CEPOBOJOPOJHAS KHUCIIOTA, 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, o0bemom 100 M1, B koTopoM coaepxkutcs 0,063 r a30THO#M KHUCIOTHI.

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 METOA0M 3JIEKTpOHHOTO Oananca. CocTaBUTh
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 ranbBaHMUECKOTO 3JEMEHTA, COCTOSALIET0 W3 IUIACTUH KaJMMsS M MarHus,
OMYIIEHHBIX B PAaCTBOPHI CBOMX couieii ¢ koumeHtpanuei [Cd2+]=[Mg2+]=0,1 momb/m. CocTaBUTh CXeMy
AIIEMEHTA, 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 BOJIBL, 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 U3JI0’KEHUE 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, UCIIOJIb3Yys Hay4HbIE IOCTHXKEHUS APYTUX
JTUCLUTUTMH

HaBBIKU:

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

- BJIaJIeeT HAaBBIKAMU CAMOCTOSTENILHO U TBOPUYECKH PEIIATh CIOKHBIE TPOOIIEMBI U
HECTaH/IapTHBIE CUTYaIUH;

- IPUMEHSET TEOPETUYECKHIE 3HAHUS TSI BEIOOpA METOIMKHY BBITTOJHEHHS 3aJaHUN;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- 0e3ymnpevHo BiIaieeT HHCTPYMEHTAPUEM YIeOHOUM TUCIUTUIMHEI, YMCHHE €T0

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

- TBOpYECKasi CAMOCTOSTENIbHAS 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 TEOPHUSX, KOHIICTIIIUSAX U HAITPABICHUIX
JUCLUIUIMHBL U 1aBaTh UM KPUTUYECKYIO OLIEHKY;

- UCTIOJIB3YyeT HAYYHYI0 TEPMUHOJIOTHIO, TMHTBUCTHYECKH U JIOTUYECKH MTPABUIHHO
u3jaraeT OTBETHI Ha BOIIPOCHI, YMEET JejaTh 000CHOBaHHbIE BBIBOIBI;

- BJIaJIe€T MHCTPYMEHTApUEM I10 TUCIHUIUIMHE, YMEHHE €T0 UCIOIb30BaTh B
MOCTAaHOBKE U PEIIEHUH HayYHBIX U MPOQeCcCHOHANbHBIX 3a7a4

HaBBIKH:

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

- CPeJHUI ypOBEHb CPOPMHUPOBAHHOCTH 3asBJIEHHBIX 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 OCHOBHOH JINTEpaTypbl, PEKOMEHI0BaHHON pabodell mporpaMMoii;

- UCTIOJIb30BAHNE HAYYHON TEPMHUHOJIOTUHU, CTUIMCTHYECKOE U JIOTHYECKOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIETIaTh BBIBOBI 0€3 CYIECTBEHHBIX
OIInO0K

YMEHHUS:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSX, KOHLEIHUAX U HAIIPABIECHUAX 110
JUCLUILJIMHE U AaBaTh UM OLICHKY;

- BJIaJICET UHCTPYMEHTApUEM y4eOHON NUCLUHUILUIMHBI, YMEHUE €T0 UCII0Ib30BaTh B
PELICHUH TUIOBBIX 3a/]a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHBIC 3a1a4u
HaBbIKH:

- paboTa 1noj pyKOBOJCTBOM IIPENOJABATENs Ha IPAKTUUECKUX 3aHATUSAX,
JIOIIyCTUMBIN YPOBEHb KYJIbTYPbl UCIIOJIHEHUS 3aJaHUI;

- IOCTaTOYHBI MUHUMAJILHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asSBJICHHBIX B
paboueli mporpaMme KOMITETSHIIHH;

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUH AJITOPUTMA BHIIIOJIHEHUS 3a1aHU

Orenka 3HAHUA:

«HEYJIOBJICTBOPUTEIILHO» (- (hparMeHTapHBIC 3HAHUS 110 JUCIUTLINHE,

(HE 3a4TEeHO) - OTKa3 OT OTBeTa (BBINOJHCHHS TUCbMEHHOMN 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(HOPMUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMIICTCHITUI;

- OTCYTCTBUE HAaBBIKOB CAMOCTOSATENbHOIN paboThI;

- HE MOKET 000CHOBATh AJITOPUTM BBINIOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BOMPOCHl W MPAKTUUYECKHE 3aJaHUS ISl IPOBEIACHMS MPOMEXKYTOYHOW aTTecTaluu
o0yyaromuxcs, HeoOXOAUMBbIE JUIsl OLIEHKU 3HAHUM, YMEHUI M HaBBIKOB U (WJIM) OMbITa MPO(ecCHOHATBHOM
NESTeIbHOCTH,  XapaKTepU3YIOLUX JTanbl  (OpPMHpPOBaHHUS KOMIIETEHIIMM B  Mpolecce OCBOCHHS
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTudeckue BONPOCH Il IPOBEIEHUS IPOMEXKYTOUHOM aTTecTallui 00yJaroInXCs

1. Knaccudukanuss HEOpraHMYeCKUX COEAMHEHMH (OKCHIbI, KHCIOTHI, OCHOBAHUS, COJIM CpEIHUE,
KHCJIbIE, OCHOBHBIE): HA3BaHUs, OCHOBHbIE XUMUYECKHE CBONCTBA.

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

3. Hpunmun Iaynu. IpaBuno Xynaa. IlpaBuno KieukoBckoro. CTpoeHHe 37E€KTPOHHBIX 000JI0YEK
aTOMOB.

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

5. Xumuueckas cBsA3b. KoBaneHTHas MOJISIpHAsSL, HETIOJSIPHAs, HOHHAS CBS3b.

6. Xumunueckast cBsi3b. Metayumueckas cBs3b. BogoponHas cBA3b.

7. KoMILIEKCHBIE COEAMHEHUS: CTPOCHUE, ITOTyYEHNE, HOMEHKIIATYypa.

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

9. Kunetnka XMMHYECKMX peaklnii. 3aKOH JEeHCTBYOIUI Macc. VI3MeHeHne CKOpOCTH NPY U3MEHEHNHN
KOHIICHTPALIMHU BEIIECTB, AaBleHUs, 00bEMa. KOoHCTaHTa CKOPOCTH — OT KaKUX MapaMeTpOB 3aBUCHUT, OT KaKHX
HE 3aBUCHT.

10. Temnepatypa Kak pakTop KHHETUKA XUMHUECKUX PEaKIMii: BO3IEHCTBHE TeMIIEpaTyphl Ha CKOPOCTh
peakuuu, [IpaBuno Baut-T'odda, ypaBuenne Appennyca. Katanuzaropsl: onpeneneHye, IPUHIAN ISHCTBHUS Ha
MEXaHU3M peaKIuil.

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




Buze. [Tpunuun Jle [larense. BnusHue temmepaTypbl, AaBJICHHS W KOHIIEHTpPALM 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 auccornuanuu. CMeEleHHe XUMHYECKOTO DPABHOBECHS IMPH JTUCCOIUAIUU (BIUSHUC
TEeMIIEPATYPhI, pa30aBICHHs, OTHOUMEHHBIX HOHOB).

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

I'mapomu3  coneit. CMmenieHWe XHWMHYECKOTO paBHOBECHs IIporecca THUApOIu3a (Temrmeparypa,
pa3baBneHne, OJTHOUMEHHBIE HOHBI).

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

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

17. Obuue pusznyeckre 1 XUMUYECKUE CBOMCTBA METAIIIOB (B3aMMOJICHCTBUE ¢ HEMETAJJIAaMHU, BOJIOH,
kuciotamu, kucinotamu-okuciaurensimu: HNO3 pa36, HNO3 konn, H2SO4 koHI). DAeKTpOXUMHUYECKHHA psif
HaIPsDKEHUS METaJLIOB.

18. N'anpBaHWYECKUH AIEMEHT: MPUHIIUI PabOTHI, MPOLIECCHI HA KAaTO/Ie, MPOIIECCHl HA aHOJe, OTIINYUE
OT 3JIeKTpoJin3a. YpaBHeHHEe HepHcTa — BhIUMCIieHne TOTeHITaa s d5ekTpoaa. CTaHaapTHBIN AJICKTPOIHBIN
noteHman. JJIC rabBaHUYECKOTO 3JIEMEHTA.

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

20. Koppo3ust MeTajioB B KUCJIOW, HEHTPAIBHOW Cpe/ie B KHUCIOPOJHOW M OCCKHUCIOPOIHOM cpene.
Buns! koppo3un. MeTozs! 3aIlIUTHl METAIUIOB OT KOPPO3HUHU.

21. BaxuHeHlmme NPUPOIHBIC COCAMHCHHS KaJbIUSA, BO3AYIIHBIC M THAPABINYECKHE BSDKYIIHC
CTPOUTEIBHBIE MAaTEPUAIIBI - IPOLIECCHI MTPH MX MOJTYYECHUU U TBEPACHUHU.

22. HOJII/IMepHBIe MaTCpuraiibl, HUX 0Cco0OBIe CBOﬁCTBa, OCHOBHBIC BHIbI IIOJIMMCPOB, obmacth uX
ThUMedHeduda

7.4.2. IlpakTryeckue 3ajaHus 1J1s MPOBEICHHs IPOMEKYTOUHOM aTTecTalui 00yJaroIuxcst

1. HanucaTh ypaBHEHHE XMMUYECKON peaKkIuK, pacCTaBUTh KO3 PHULIUEHTHI.

2. PaccuuTtatrh BBIXOJ NMPOJYKTA, UCIIOJIb3Ys 3aKOH SKBUBAJIEHTOB.

3. Paccunrtath TeniaoBoi 3¢ (hexT XUMUIECKOH peakiyu.

4. PaccunTtaTh MU3MEHEHHE CKOPOCTU XMMHUYECKOW peakUuy NMPH W3MEHEHUWU KOHLEHTpPAllU BELECTB
WM TEMIIEPATYpPBI.

5. Hamucate ypaBHEHHE JJIEKTPOJIMTUYECKOM NHUCCOLMALMM M BBIPAKEHHE JUISI KOHCTAHTHI
JUCCOLUAINH.

6. PaccunrtaTh 3HaUeHHE BOJOPOIHOTO MMOKA3aTENs CPEIBL.

7. Hanucatb ypaBHEHHE TMIPOJIN3a COJIH.

8. CocTaBUTh CXE€MY rajlbBAHHYECKOTO 3JIeMeHTa, paccuutath IDJ[C 3Toro sneMeHra.

9. BeuncianTh Maccy BEIECTBA, BBIAEIUBILErOCS IIPH AJIEKTPOIIHU3E.

10. CocTaBUTb OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHYIO PEAKIUIO, ONPEJCNIUTh OKUCIUTENb U
BOCCTAHOBUTEb.

11. Hanmncate ypaBHEHHE peakLMU METaIa ¢ BOJOW, KUCIOTON WIH PaCTBOPOM HIENOYH.

12. CocTaBUTB CXEMY JIEKTPOXUMUYECKON KOPPO3UU METAILIOB.

[MpakTuyeckre 3adaHus IS MPOMEKYTOUHOM aTTecTaluy pasmemnieHbl mo aapecy DMOC Moodle
(https://moodle.spbgasu.ru/mod/assign/view.php?id=63287)

7.4.3. IlpumepHbIe TEMBI KypCcOBOU paboThI (TIpoeKTa) (MIPH HATUYUHN )
KypcoBbie npoekTsl (padoThl) yueOHBIM IUIAHOM HE MPEAYCMOTPEHBI

7.5. Metoanueckue MaTepuaibl, olpeAessonue Npoueaypsl OlIeHUBAHNS 3HAHUN, YMEHHM, HAaBBIKOB U (WJIN)
OTIBITa MPOQPECCUOHANBHON eATEeIbHOCTH, XapaKTePU3YIOIIUE dTanbl (OPMUPOBAHUS KOMIIETSHIIUN

KoHTposb ypOBHSI YCBOGHHBIX 3HAHHW, OCBOCHHBIX YMECHUW W MPHOOPETEHHBIX HABBIKOB (BIJIAJICHUN)
OCYIIIECTBIISETCS B paMKaX TEKYIIETo U MPOMEKYTOTHOT'O KOHTPOJIS B COOTBETCTBUH ¢ [1010KEHUEM O TEKYyIIIEM
KOHTpOJIE U IPOMEXKYTOUHOU arTecTanuu odoydaromuxcs B CIIGIACY.

Tekymuii KOHTPOJIb OCBOCHHUS KOMIIETCHIIMH 110 JUCHUIUIMHE TIPOBOJWUTCS TPH W3YYCHUU
TEOPETUYECKOTO0 MaTepHalia, BBIMOTHCHHU 3alaHui Ha TPAKTHUYECKUX 3aHATHSX, CJade OTYETOB II0
J1a00paTOPHBIM PadOTaM, BBEIITOJIHEHUN WHINBUIYAIbHBIX 3a0aHnil B GOopMe KOHTPOIBHON pabOTEHL,



pacuyeTHo-

rpapudeckoil paborel. TekymemMy KOHTPOIIO MOJUIEKHT IOCEIAEMOCTh CTYIACHTAMHU ayIUTOPHBIX
3aHATUI 1 paboTa Ha 3aHATHSX.

W TOroBoii 0OLIeHKOM OCBOCHHUS NUCIUILTHHAPHBIX KOMIIETCHIIUHN (PE3yIbTaTOB 00YUYESHHUS IO TUCIUILIMHE

XuMmusi) SBISETCS MPOMEXKYTOUYHAs arTecTanus B popme 3au€ra, IpOBOAUMAS C YUETOM PE3yJIbTaTOB TEKYIIETO
KOHTPOJISI B CEMECTDE.

7.6. Kpurepuu onieHrBaHus cPOPMUPOBAHHOCTH KOMIIETEHIIMIA MTPH MMPOBEICHUU TPOMEKYTOUHOM aTTeCTaIlH

YpoBeHbL OCBOCHUS U OLIEHKA

Ornenka OrneHka
«HEYJOBIIETBOPHUTEND | «yIOBIETBOpUTENHH | OLIEHKA «XOPOLIO» OueHka «OTJIIMYHO»
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 OOIIUPHBIE, | apryMEeHTHPOBaHHbIE,

YMCHUA 1 HABBIKU HE

0a30BbI€ CTPYKTYpBI

CUCTEMHBIE. Y MEHUA

BCECTOPOHHHE. Y MEHHUS

Kputepun c(hopMHUPOBaHbI 3HaHUU. YMeHUs HOCSIT YCHEIIHO PUMEHSIIOTCS
OLICHUBAHMUS (dbparMeHTapHbI 1 pPENpOAYKTUBHBIN K PELICHUIO KaK
HOCSIT XapakTep, TUIOBBIX, TAK U
PENPOAYKTUBHBIN MIPUMEHSIOTCS K HECTAHAAPTHBIX
Xapaxrep. PELICHUIO TUIIOBBIX | TBOPYECKUX 3a/IaHUM.
JeMoHcTpupyeTcs 3alaHUN. JeMmoHcTpupyercs
HU3KUN YPOBEHb JeMoHcTpupyercs BBICOKU YPOBEHb
CaMOCTOSTEIIBHOCTH JIOCTaTOYHBIN CaMOCTOATEIIbHOCTH,
MIPAKTUYECKOT O YPOBEHb BBICOKAs aJallTUBHOCTh
HAaBBIKA. CaMOCTOATEIIBHOCTH | MPAKTUYECKOTO HaBbIKa
YCTONYUBOTO
MPaKTUYECKOTO

HaBBbIKaA.




Ob6yuatonmiics OO6yuarommiics OOyuarommiics Ob6yuatonmiics

JIEMOHCTPUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET: JTEMOHCTPUPYET:
-CYILIECTBEHHbIE -3HAHHS -3HaHUE U -r1y0oKue,
po0esIbl B 3HAHUAX TEOPETUYECKOTO NOHNMAaHNE BCECTOPOHHHE U
y4eOHOro Marepuana; Marepuana; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIC
-JI0ITYCKaKTCS -HEIMOJIHBIE OTBETHI | KOHTPOJHUPYEMOIO | 3HAHHUS HPOTrPaMMHOTO
MPUHIUIAATIBHBIE Ha OCHOBHBIC o0BeMa MaTepuala;
OIIMUOKH IMPU OTBETE HA| BOIIPOCHI, OIUOKH B MIPOTPaMMHOTO -TI0JIHOE TOHUMAaHUE
OCHOBHBIE BOIPOCHI OTBETE, Marepuana; CYIIHOCTH U
ouiera, OTCyTCTBYET HEI0CTAaTOYHOE - 3HAHHSA B3aMMOCBSI3U
3HaHWE U NIOHNMAaHUE IMOHUMAaHHE TEOPETUUYECKOTO paccMaTpUBaEMBbIX
OCHOBHBIX ITOHATHH U CYIIHOCTH Marepuaia MIPOLIECCOB U SBJICHU,
KaTeropuii; H3JIaraeMbIX -CIIOCOOHOCTE TOYHOE 3HAHNE
-HCIIOHUMAaHUE BOIIPOCOB; yCTaHaBJIUBATh U OCHOBHBIX ITIOHATHH, B
CYIIHOCTH -HEYBEpPEHHbIC U 00BACHATH CBS3b paMKax 00CyX)IaeMbIX
3HaHUA JOTIOJIHUTEIIBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKHU U TEOPHH, 3aJaHUM;
BOIIPOCOB B paMKax JIOTIOTHHUTEIILHBIC BBISABJIATH -CIIOCOOHOCTh
3aJlaHui OnIera. BOITPOCHI. POTUBOPEYUS, yCTaHaBIIMBATh U
poOJIeMBI U 00BACHATH CBS3b
TEHIEHIIUN MIPaKTUKU U TEOPUH,
pPa3BUTHUS; -JIOTHYECKH
-IIPaBUJIbHBIC U IIOCJIEIOBATEIIbHEIC,
KOHKpPETHBIE, 0e3 CoJIepKaTelIbHBIC,
rpyObIX OIIKOOK, KOHKPETHBIE U
OTBETHI HA HCUYEpIbIBAIOIIUE
IIOCTaBJICHHEIC OTBETHI HA BCE 3aJaHUs
BOIIPOCHI. ouiera, a TaKXKe
JIOITOJTHUTCILHBIC

BOIIPOCKHI 5K3aMEHaTOopa.

[Tpu BbIOTHEHUU Obyuarommiicst OObyuaromuiics Obyyaromuiics
MPAKTUYECKOTO BBITIOJTHIII BBITTOTHII MPABHJILHO BBITTOJTHUI
3a/1aHus Owrera MTPAKTUIECKOE MIPAKTHIECKOE MIPAKTUIECKOE 3a]JaHUE
oOyuaromuiics 3aanue oumera ¢ 3ajaHue OumneTa ¢ ounera. [Tokazan

MIPOJICMOHCTPHPOBA | CYIIICCTBEHHBIMU HEOOIBITMH OTJIUYHBIC YMEHUS B
HEJ0CTATOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopomme | yuyeOHOTO MaTepuaa.
[IpakTnueckue OIIMOKHU B yMeHHs B paMKkax | Permaer mpennosxeHHbIE
3a/1aHus HE COJIEp’)KaHUHU OTBETA OCBOCHHOTO MIPAKTUICCKHUE 33 TaHUS
BBITIOJTHEHBI U peleHun yueOHOro MaTepuania. 6e3 omnbok
YMCHHA OO6yyaromuiicst He MPAKTUYECKUX [IpennoxeHHbIE OTBeTHI1 Ha BCe
OTBEUAET Ha BOMPOCHI 3a/laHui. MPAKTUIECKHE JIOTIOTHUTEJIbHBIE
owtera mpu [Tpu oTBeTax Ha 3aJIaHUs PEIICHBI C BOTIPOCHI.
JIOTIOTHUTEITHHBIX JOTIOTHUTETLHBIC HEOOTBIINMH
HABOJISAIIUX BOITPOCAX BOIIPOCHI OBLIIO HETOYHOCTSIMH.
MpernoaBaTes. JIOTYIIIEHO MHOTO OTtBeTn Ha
HETOYHOCTEH. OOJIBIITUHCTBO
JTOTIOTHUTEIIbHBIX

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 BBITIOJTHCHMS 3a1aHUN.
OLIMOKH IpH 3aJlaHUMN. BBIIIOJTHEHHS He nonyckaer ommnbox
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
BBIBOJIBL. 3a/1a4. Hapyllarlue pe3yabTaThl
BIIQZICHUE He moxeT 060cHOBaTh HcneiTeiBaeTt JIOTHKY PEIICHUs | BBIIIOJIHECHHUA 3aJaHUM.
HaBbIKaMU AITOPUTM 3aTPyIAHEHUS C 3a1a4 I'pamoTHO
BBINOJIHEHU 3alaHuil. | popmynupoBanueM | JlenaeT KOppeKTHbIE |  OOOCHOBBIBACT XO[
KOPPEKTHBIX BBIBO/IBI 110 peuieHus 3anay.
BBIBOJIOB. pe3yJibTaTamMm
HcnbiTeiBacT peLIeHNs 3a1a4u.
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
pesyibTaTaM oOy4YeHHs (3HAHUS, YMEHUs, BIaJICHUE HAaBBIKAMH).

OreHKa «OTIMYHOY/ «3a4TCHO» BBICTABIISICTCS, €CIIM CPEe/IHEE apru(PMETHUSCKOE HAXOAUTCS B HHTEPBAIIC
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/ «3aUTEHO» BBICTABIIICTCS, €CIIU CpeIHEee apru(METHUECKOE 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 MATEPUATBLHO-TEXHUYECKOE o0ecneuyeHue TUCIHILIMHBI (MO1YJIs1)
8.1. [lepeueHb OCHOBHOM U TOMOTHUTEIHHOU JTUTEPATYPHl, HEOOXOAMMOM /711 OCBOSHHS TUCIUTUIUHBI (MOJTYIIS)

KomnuectBo
IK3EMILIIPOB/INEKTP
oHHBIIT aapec DbBC

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

OcHOBHAS JJUTEPATYPA

1 I'muuka H. JI., [Tonkos B. A., ba6koB A. B., O6mas xumus B 2 T. Tom 2, Mockasa:| https://urait.ru/bcode/
FOpaiit, 2023 512503
XamutoBa A. U., Aaronosa JI. B., byceiruna T. E., Ky3nenos A. M., OcHOBBI
) opranudeckoii xumuu. OpraHmueckue MONUMEpPHbIE Marepuansl, Kaszans:| http://www.iprbooksh
Kazanckwuit HalMOHAIbHBIH HCCIEA0BATENbCKUM TexHojorndeckuii|  0p.ru/61993.htmi
yHuBepcuTeT, 2010

3 |Axmero H. C., O6mas u Heopranuyeckas xumus, M.: Beici. mik., 2002 59

4 I'nmunka H. J1., TTorikoB B. A., babkos A. B., O6mas xumust B 2 T. Tom 1, Mocksa:| https://urait.ru/bcode/
FOpaiir, 2023 512502
CemepuxkoB WM. C., I'epacumoBa E. C., ®usnueckas XUMHS CTPOUTEIbHBIX

5 |marepuanoB, ExatepunOypr: Ypanbckuii (denepanbHbiii yHuBepcuteT, DBC
ACB, 2015

http://www.iprbooksh
op.ru/68308.html




6 |['munka H. JI., EpmakoB A. U., O6mas xumusi, M.: Uaterpan-Ilpecc, 2006 141

JlonmoJHUTEIbLHAS JIUTEPATYPA

1 |l'enpdpman M. U., FOctparos B. I1., Xumus, CII16.: Jlans, 2017 50

Usnesa E. A., Tkauenko W. M., ManbkoBa II. A., JIykamenko A. B., lemunos i .
2 M. P., Kimmoukun FO. H., Opranmueckas xmmus, Camapa: Camapckuii ht(t)%/r/m;g;bﬁt?:ﬁ h
roCyaapCTBEHHBIN TexHnuyeckuii yausepeurer, O6C ACB, 2020 ' '

OO6yyaromuecs u3 yncia nHBaIKUI0B U il ¢ OB3 obecrieunBaroTcs me4yaTHHIMU U (HJTH) 3J€KTPOHHBIMU
o0pa3oBaTeNbHBIMU pecypcaMu B pOpMax, aaanTUPOBAHHBIX K OTPAHUYCHUSAM HX 310POBBSI.

8.2. Ilepeuenb pecypcoB HH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHONW ceTu «MHTepHeT», HEOOXOIUMBIX IS
OCBOCHMS TUCIUTUIMHBI (MOJTYJIS)

HaumenoBanue pecypca cetu «MHTEpHET» DNEeKTpPOHHBIN ajpec pecypca

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

Oo6mas xumust 1 cryaentoB CITIGCACY hp?id=2994

I'enepman M. U., KOctpatoB B. Il. Heopranwmueckas Xumwus:
Y4ebHoe nmocodue. 2-¢ u3l., crep. - CI16.: U3natenbcTBO https://e.lanbook.com/book/4030
«Jlanby, 2009. - 528 c.

http://window.edu.ru/resource/163/6516
3/files/88.pdf

XuMHS B CTPOUTEIILCTBE

[Terpoa XUMU A BSAXKYILNX CTPOUTEJIBHBIX http://window.edu.ru/resource/163/6516
MATEPUAJIOB 3/files/88.pdf

AxmeroB H. C. O0mas 1 HeopraHuieckast Xumusi: Y4eOHuK. — 8 -e )
3., crep. - CII6.: U3parensctBo «Jlanp»,2014. - 752 C. https://e.lanbook.com/book/50684

OcHoBbl xumuu. HurepHer-yueOHuk (A. B. Manyiinos, B. U.
Poanonos, HI'Y, HoBocubupck)

http://www.hemi.nsu.ru/

8.3. IlepeueHnb coBpeMEHHBIX MPOGECCHOHATBHBIX 0a3 TaHHBIX U HH()OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

HaumenoBanwue DNEeKTPOHHBIN aapec pecypea
DIeKTPOHHO-0MOIMoTeYHAas crcTeMa u3narensersa 'Jlans" https://e.lanbook.com/
Cucrema aucrannuoraoro ooyuenus CIIoI'ACY Moodle https://moodle.spbgasu.ru/
HHTepHEeT-TpeHaKephl B chepe 00pa3oBaHus http://www.i-exam. ru

Hayunas AJIEKTPOHHAS

Hayunas snextponnas 6ubanoreka eLIBRARY.RU suborexa eL IBRARY RU
Poccuiickast rocygapcTBeHHas OnOanoTeKa WWW.rsl.ru
EnuHplii  5neKTpOHHBIH  pecypc  y4eOHO-METOAMYECKOW JIMTEpaTyphl

CII6I'ACY www.spbgasu.ru

Nudopmannonnas cetrb CHEMMET (Poccus) Ha cepBepe XUMHUYECKOTO
¢dakynpTera MI'Y sBisieTcs COBOKYNHOCTBbIO 0a3 JaHHBIX IO XMMHUHU
(oOpasoBaHue, HayKa, TEXHOJOIHsS), paclpeleleHHBIX Ha -cepsepax B[WWW.chem.msu.su
npezenax poccuiickoil yactu cetu Internet u BKJIrOYaeT OTEeUeCTBEHHbIE U
3apyOekHbIe HHOOPMAITMOHHBIC PECYDCHI 10 XUMHUH

https://www.spbgasu.ru/Univer
Oo0pasoBarenbHbie nHTEpHET-pecypchl CITIOIACY sitet/Biblioteka/Obrazovatelnye
internet-resursy/

https://www.spbgasu.ru/Univer
[Mepnomnueckue u3mganus CIIOIACY sitet/Biblioteka/Periodicheskie
izdaniya/




8.4. IlepeueHr WHGOPMAIMOHHBIX TEXHOJIOTHM, HCIIOIB3YEMBIX NPH OCYIIECTBICHUH O00Opa30BaTEIIbLHOTO
mnmponecca 1Mo AUCHUIUIMHE, BKIOYad MNOCPCUHCHL JIMIICH3UMOHHOI'O U CBO60,Z[HO pacrnpoCcTpaHiaCMoro
MPOrpaMMHOTO 00eCTIeUeHUS

Crnoco6 pacrpocTpaneHus
HaumenoBanue (JIUIIEH3MOHHOE UJIH CBOOOHO
pacupocTpaHsIeMoe)

HoroBop Ne  J132009689201 ot

Microsoft Windows 10 Pro 18.12.2020r

8.5. MaTepuanbHO-TEXHUYECKOE 00€CIICUCHIE TUCITUTUTMHEI
CaejieHHs1 00 OCHAIIICHHOCTH YY€OHBIX ayAUTOPUN U MTOMEIICHHUH /1T CAaMOCTOSITCIIBHOW PaOOThI

HaumenoBanue yueOHBIX ayauTOpHil U momenieHuii|  OCHAIIEHHOCTh 000OPYJOBAaHUEM U TEXHUYECKUMU
JUISL CAMOCTOSITENTbHON pabOThI CpeAcTBaMu 00ydeHuUs

Kommiekr MYJIbTUMEAUMHOTO o0opynoBaHus
(mepcoHaTBHBIM KOMIIBIOTED, MYJIbTUMEINITHBII
IIPOEKTOpP, SKpaH, ayJuOCHCTEMA), JI0CKA, KOMIUIEKT
yueOHOI Mebenu, MOAKIIOUEHNE K KOMITBIOTEPHOU CeTH
CII6I'ACY. Brixoa B MHTEpHET

40. VYdeOHbIE ayAWTOPUU JJIs  MPOBEIACHUS
MPaKTUYECKUX 3aHSTHH, IPYIIIOBBIX "
WHIMBHIYJIBHBIX KOHCYJIbTAITUH, TEKYIIETOo
KOHTPOJIS U IPOMEXXYTOUYHON aTTECTAIlUN

[TomerieHue A5t CaMOCTOSTENbHOM pabOThI (YUNTATBHBIH
3an oubmmoteku, aya. 217): [IK-23 mr., B T.9. 1 mT.- [IK
s gmn ¢ OB3  (cucreMHBId  OJIOK, MOHHUTOD,
40. ITomenieHust 1151 CaMOCTOSTEIBLHON pabOThI KJIaBUaTypa, MbIllb) C MOJKIIOYEHHUEM K CETH
«utepHeT» U o0ecreyeHreM J0CTymna B AJIEKTPOHHYIO
uH(popMannoHHo-o0pa3oBarensHy0 cpeny CIIOIACY.
ITO Microsoft Windows 10,




Meb6enb: Cronbl  (mapThl), JOCKa MeJoBas, JOCKa
MapkepHas, cron Jjaboparopubiii JID-JI00, cron
nabopatopubiii Manbii JI®-O0, mkad BHITSHKHON ¢
I10JIBOZIOM BOJIbI,

O6opynoBaHue: MPOEKTOP, IKpaH, BEChl TEXHUYECKHE,
YCTAHOBKAa TUTPOBAJIbHAsI, CEKYHJIOMEP, JIaOOPaTOPHBIN
peocrar, koumykromerp Waterproof ECScan  Low,
Bechl aHamuTudyeckue GR-120, MarHUTHBIC MEIIAJIKH,
Bechl Jaboparopuble:  BJITD 2200, BJIT-1100,
BJITD2-150, mneur wmydensnas 3 a1 CHOJI-3/11,
CYIIUJIbHBIN mkad NOL 24/200, pH-
METP-MWIINBOJIBTMETP pH-150MU, Oapomerp,
TEPMOMETD, MICUXPOMETP, MOHOMETPHUYECKUN

40. VYyeOHble ayaUTOpPUM U HPOBENCHUS <
YATOP s POBEA u3Mepurensb «Craryc-2», c4éTuuk adpouHoB «Carndupy»

MPaKTHYECKIX 3aHATHUH, 71a00paTOPHBIX
Xumudeckass nocyna (IpoOMpKH, INTATUBBI, CTAaKaHBI,

paboT,rpymnIoBbIX u WH/IMBUIYaJIbHBIX
. KOJIOBI, OFOPETKH, TMHIIETKH, INTATHBHI JJIS MPOOUPOK),

KOHCYJIbTAIUH, TEKYIIETO KOHTPOJIS u

XUMHUYECKHE PEAKTUBBI.
Y4eOHO-HArII THbIC mocoous u IUTAKaThL:
[lepuonuueckas cucTeEMa XHUMHUYECKMX DJIEMEHTOB
AN .MenneneeBa, Tabnuiia pacTBOPUMOCTH B BOJE
BOXHEHIIUX  cojied W TuApokcuaoB, CreneHb
JUCCOITUAIINN KHCJIOT ,IIEIOYEH M COJEeH B BOJHBIX
pactBopax, [IpousBeneHre pacTBOPUMOCTH HEKOTOPBIX
HekoTopelx BemectB mnpu 180 C, KoncraHTsl
HECTOMKOCTH KOMIUIEKCHBIX HOHOB, CXeMa BOJOPOIHOTO
anektpona, Psn wanpsokenus meramuioB. HopmanbHbie
(cTaHmapTHBIC) JIEKTPOIHBIC TOTCHITUAIBI, XMMHUYCCKUE
CBOIiCTBa METaJIOB, 3amuTa MeTajlia oT
Koppo3uu(mpoTekTopHas), Cxema KOHTaKTHOU KOPPO3HH
MeTauioB, Cxema KOppO3MOHHOTO Pa3pyIICHUs Kee3a

MIPOMEKYTOUYHOM aTTECTALUH

VYueOHas aAyJJUTOPHUA JJIsL MMPOBCACHUA 3aHATHI
JJCKIIMOHHOI'o0  TUIla, KOMIIJICKT MyanHMGI[HfIHOFO

000pyI0BaHUS NIEPCOHAJIBHBIN KOMIIBIOTE
40. VYyeOHble ayaUTOpPUM Ui TPOBEIEHUS pyA N (niep P,
s MYJbTUMEAUMHBIA TPOEKTOp, 3KpaH, ayJUOCHCTEMA),

JIEKUMOHHBIX 3aHATHH .
JIOCKa,  9KpaH,  KOMIUIEKT  y4yeOHOM  meOeinn,

noakatoueHue Kk kKommbroTepHo cetu CIIOIACY,
BbIX0J B IHTEpHeT

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