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1. Heau 1 3a1a4n 0CBOCHUS TUCHMILIUHBI (MOIYJIs1)
MOJIyuYeHUE 3HAHMW MO XUMHUH, 00ecreunBaolield OCHOBY MOJArOTOBKM OakajaBpa, JOCTaTOYHOM IUis

peLeHus

IMPON3BOACTBCHHO-TCXHOJIOT'MYCCKUX,

HCCICA0BATCIIbCKUX U IIPOCKTHBIX 3a1a4

N3yuenue:

OpPraHU3alMOHHO-YIPaBIEHYECKHX,

Hay4yHO-

1. COBpPEMECHHBIX HpeI[CTaBJ'IeHI/Iﬁ O CTPOCHHUH BCIICCTBA, O 3aBUCUMOCTH CTPOCHUA U
CBOMCTB BEIISCTB OT IOJI0KECHUS COCTABISIONINX UX 3JIEMEHTOB B HepHOHquCKOﬁ
CHUCTEMC U XapaKTepa XHUMHYCSCKOH CBSI3U IIPUMCEHHUTEIILHO K 3a1a4aM XHUMHYECKOH

TEXHOJIOTHUH;

2. npupoabl XUMHUUYCCKUX peaKHHﬁ, HCIIOJIB3YEMBIX B IIPOM3BOACTBE XHMMHUUYCCKHUX BCIICCTB U
MaTepuraIoB, KHHCTUYCCKOTIO U TCPMOJUHAMUYCCKOI'O MOAX0J0B K OITMCAHHUIO XUMHUYCCKUX ITPOLCCCOB C LECJIBIO

OIITUMM3allu YCJ'IOBI/II\/'I Hux

HpaKTquCKOﬁ pcajr3anuu;

3.

Ba)KHEHUIIINX CBOMCTB HEOPTaHNYCCKUX COG,Z[I/IHCHI/Iﬁ n 3aKOHOMepHOCTCﬁ X HU3MCHCHHA B

3aBUCUMOCTH OT ITIOJIOXKCHHA COCTABIAIOIINX UX 3JICMCHTOB B Hepno;u/lqecxoﬁ CHCTEMC,
4. COBpPEMECHHBIX TeHI[eHI_[I/Iﬁ Pa3sBUTHA HeopraHquCKoﬁ XUMHHU U HEOPTaHUYCCKOI'O

MaTepHaIOBEICHHS.

2. IlepeyeHb MIAHMpPYeMbIX Pe3yJbTATOB O00y4YeHHsI MO JAUCHMIUIMHE (MOJYJII0), COOTHECEHHBIX C
HHIMKATOPAMHU JI0CTHKEHHUs KOMIIeTeHIN i

Ko n HaumeHoBanue
KOMIIETEHIINU

Ko 1 HaumenoBanue
WHJIUKATOpa JOCTH)KEHUS
KOMIIETEHIIUHA

[Inanupyemsble pe3yabTaThl 00y4eHUs 1O
JMCLMIUIMHE, 00eCIeunBaroLIie JOCTHKEHUE
IUTAaHUPYEMBIX pe3ynbTaToB ocBoeHust OIIOI1

OIIK-1 Cnocoben pemarb
3amaun  npodeccruoHanbHON
JESTEeIbHOCTH Ha OCHOBE

UCIIOJIB30BaHUA

TCOPECTUYCCKHUX n
MPAKTUYCCKUX OCHOB
CCTCCTBCHHBIX u

TEXHUYCCKUX HAYK, a TaK¥XKC
MaTEMaTUYCCKOT O aIlrapara

OIIK-1.1 Brrsisnenue u
Kkinaccupukanus (QU3NIECKUX U
XUMHUYECKUX IPOLIECCOB,

OpOTEKaIUX Ha  OOBEKTe
npodeccruoHaNbHON
JeSITeTbHOCTH

3HaeT
XUMHUYECKYIO TEPMUHOJIOTHIO, CBOMCTBA
XMMHYECKHX DJIEMEHTOB M HMX COEIUHEHHH,
COCTaBJISIOIIUAX OCHOBY CTPOUTEIIbHBIX
MatepuaioB. ECTECTBEHHOHAYYHYIO CYIIHOCTh
rpo0Oem, BO3HHUKAIOIIUX B xoJie
npohecCuoHaNbHOM AeSITETbHOCTH

OCHOBHBIC XMMHUYECKHE ABJICHUA, 3aKOHBI H
TEOPUHU KIACCHUYECKON M COBPEMEHHON XMMHH,
OCHOBHBIC ITIOJIOKCHHA H paC'-IeTHBIG METOAbI
€CTECTBEHHO-HAYYHBIX JUCHUIUINH, Ha KOTOPBIX

Oasupyercsi wu3ydeHue MnpodecCHOHATBHBIX
JTUCHUTIINH

yMmeer

BBISIBIISITh  €CTECTBEHHO-HAYYHYIO CYUIHOCTb
rpo0Oem, XapaKTEePHBIX TUTSt JAHHOM

npohecCuoHaNbHOM AeSITETbHOCTH

MPUMEHSTH NMOJYYCHHBIE 3HAHUS 110 XUMUHU [TPU
W3Y4YEHUU [JPYIrUX JUCLUIUIMH, BbIABIATH
KOHKPETHOE€  XMUMHYECKOE  COAEpKaHuE B
NPUKJIAAHBIX  33a7adyax  MpodeCCHOHaTbHON
eATeIILHOCTH

BJIaJieeT HABbIKAMM

nHpopManued O Ha3HAYCHWH U 00JIaCTAX
MIPUMEHEHHUSI OCHOBHBIX XMMUYECKUX BELLIECTB U
UX COeTUHEHUH.




OIIK-1 Cnoco6en pemars|OITK-1.3 Onpenenenue|3naer

3agaun Mpo(ecCHOHATBFHON [XapaKTepUCTUK  XUMHYECKOro[oomrue 3aKOHOMEPHOCTH IPOTEKAHUS

NEeSITEeIbHOCTH Ha OCHOBE|Ipolecca (sIBJIEHUS ), XUMUYECKMX ~ IPOLIECCOB  MPHUPOJHOIO U

UCIIOJIb30BaHUs XapakTepHOro s OOBEKTOB|MPOU3BOIACTBEHHOTO XapaKTepa.

TEOPETUYECKHUX u|npodeccnoHaIbHON yMmeer

IPAKTUYECKUX OCHOB|IEATEIIBHOCTH,  Ha  OCHOBE|HCIIOJIb30BATh OCHOBHBIE METObI XUMUYECKOTO

€CTECTBEHHBIX U|9KCIIEpUMEHTAIbHBIX UCCJICI0BaHMsI BEILIECTB U COCAUHEHUH.

TEXHUUYECKUX HAyK, a TaKKe|ucciea0BaHun BJIaJieeT HABBIKAMHU

MaTeMaTHUYEeCKOro anmnapara HaBbIKAMU OINMCAHHUSI OCHOBHBIX XMMHYECKHX
SIBIICHUI

OIIK-1 Cnoco6en pemrats|OITK-1.4 [IpencraBnenue|3Haer

3amaun  MpogeccCHOHaTBbHON |0a30BbIX 11t [oOmTHe 3aKOHOMEPHOCTH IPOTEKAHUS

JeSITeIbHOCTH Ha OCHOBE|IIpO(hecCHOHATbHON chepbl|XUMUYECKUX  IPOLECCOB  IPUPOAHOTO U

UCIIOJIb30BaHUs ¢u3MUeCKUX  TPOLECCOB  H|IPOM3BOJICTBEHHOTO XapaKTepa.

TEOPETUYECKHUX U|sBIEHUI B BUJIC|yMeeT

IIPAKTUYECKUX OCHOB[MaTeMaTH4eCKOro(1x) pemiatb  3aJadd  NpEeIMETHOH  obracrw,

€CTECTBEHHBIX u|ypaBHeHus(i1) OIpeNeNsTh HarpaBJICHUS XUMHUYECKHX

TEXHUYECKUX HAYK, a TAKKE B3aUMOJICUCTBUM.

MaTeMaTHYEeCKOro amnmnapara BJIa/leeT HABbIKAMU
HaBbIKAMU  [PUMEHEHUS MaTeMaTH4YeCKOro
anmapara i pelleHUs XUMHYECKHX 3aJad u3
OOILIEMH)KEHEPHBIX U CHEIHAIbHBIX JUCIUILINH
npodwIn3aluy;  ONBITOM  HCIIOJIb30BaHMS
OCHOBHBIX METOJIOB, CIIOCOOOB M CpEACTB
HOJydeHUs: U nepepaboTku MH(OpManuu ams
pelIeHNs] KOMIUIEKCHBIX MHKEHEPHBIX 3a71au

OIIK-1 Cnocoben pemats|OIIK-1.5  Bpibop  06a30BbIX|3HaeT

3a1aun Mpo¢ecCUOHANBHON|DU3NYECKMX Y XUMMUYECKUX|OCHOBHBIE 3aKOHbI XMMUU U IpEBpaIleHUs

NESATEIbHOCTH HAa OCHOBE|3aKOHOB Ui PpELIeHMs] 3aJay|BEIlecTB, METO/Ibl aHAIN3a XUMUYECKUX CUCTEM

MCIIOJIb30BaHUs npodeccuoHaIbHON €CTECTBEHHO-HAyUHYI0 CYLIHOCTb MpobieMm,

TEOPETUUECKHUX U|IesTeNbHOCTH BO3HUKAIOIIYIO B npodeccuoHanbHOM

MIPAKTUYECKHUX OCHOB JESTEIIBHOCTH.

€CTECTBEHHBIX " ymeer

TCXHUYCCKHUX HAYK, a TAKKC
MaTCMAaTUYCCKOro aliapara

pemiates 3aga4u B 061actu mpodeccuoHanbHOMI
JIESITCIIBHOCTH C WCIOJIh30BAaHUEM 3HAHUH O
BEIIECTBE U XMMHYECKHUX CHCTeMaXx, paboTaTh C
y4eOHOM, CHpaBOYHOM U  METOAMYECKOU
JIATEPATYpPOM.

BJIaJleeT HABbIKAMU

HaBbIKaMU 00OOIIEHUS U aHAIK3a MOTy4YEeHHOM
nH(pOpMaINH; MIPUMEHCHUS OCHOBHBIX
TEOPETUYECKUX 3HAHWHM /Al pelieHus 3ajaad,
BO3HHUKAKOIINX B 00yacTu MpodecCHOHATHHOM
JESITEIIbHOCTH.

3. Yka3anue MecTa JUCHHMILIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl
Jannas gucuurmHa (Moaynb) BkiaroyeHa B biok «lucuumnmnael, mMoaynn» b1.0.12 ocHoBHOM
npodeccuoHaibHON 00pa3zoBaTenbHOM TporpamMmbl 08.03.01 CTpouTenbCTBO M OTHOCHUTCS K 00s13aTE€IBHOM

qacTu yqe6Hor0 I1J1aHa.




JlucuumiinHa OTHOCUTCA K 0a30BOM 4acTH MaTEMAaTHYECKOTO M €CTECTBEHHO-HAyYHOro LMKJIA U
OCHOBBIBA€TCS Ha 3HAHUAX, HABBIKAX M YMEHUSIX, IPUOOPETEHHBIX B pE3yJIbTaTe

OCBOCHMS XUMHH (0a3UCHBIM YpOBEHb), (PM3UKM U MATEMATUKU IPU TMOJYYCHHH CPEIHEro OO0IIero
oOpa3oBaHMs. YCHEIIHOMY OCBOCHHUIO IUCHUIUIMHBI COIMYTCTBYET MapajulelibHOe H3yuyeHue (Uu3nku u
MaTEeMaTHKHU KaK 0a30BbIX €CTECTBEHHO-HAYYHBIX TUCIHILIHH.

s ycriemHoro ocBOeHUs AUCIUIUIMHBI CTYIEHT JOJIKEH

3HATh:

l. BaxHellmMe XWMHMYECKHE IIOHATHS: BEIIECTBO, XHMHYECKUH 3JIEMEHT, AaTOM, MOJIEKYJa,
OTHOCHUTEJIbHBIE AaTOMHAsi WU MOJIEKYJSIpHAs Macchl, HMOH, a/UIOTPOIUS, H30TOIbl, XMMHUYECKasi CBS3b,
ANEKTPOOTPHUIATEILHOCTh, BAJICHTHOCTb, CTENEHb OKHCIIEHHUS, MOJb, MOJSpHas Macca, MOJSPHBIH 00beM,
BEUIECTBA MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHMSI, PacTBOPBI, 3JEKTPOJIUT U HEDIEKTPOJIUT,
JNEKTPOJIUTUYECKAS TUCCOLMALNSA, OKACIUTENb U BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBIIEHHE, TEIJIOBOU
3 PEKT peakium, CKOPOCTh XUMUYECKOH peakIiy, KaTalu3, XMMHUUECKOE PABHOBECHE;

2. OCHOBHBIE 3aKOHBI XMMHUH: COXPAaHEHHsI MacChl BELIECTB, IOCTOSHCTBA cocTaBa, [lepmonnueckuii
3aKOH,;

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

4. BaXHEWIIME BEIIECTBA U MaT€pUaAJIbl: OCHOBHBIE METAJUIBl U CIUIABBI; CEpHasi, COJsHAsl, a30THAs U
YKCYCHasl KUCIIOTHI; I1I€JI0YH, aMMUaK, MUHEpalIbHbIE YI00pEHUs, METaH.

YMETh:

1. Ha3bIBaTh HEOPTAaHWYECKHUE BEIIECTBA MO0 «TPUBUATILHOWY» WU MEKTyHAPOIHON HOMEHKIIATYPE;

2. ONpeAeIaTh: BAJICHTHOCTh U CTEMEHb OKUCIICHHUS] XUMUYECKUX 3JIEMEHTOB, TUIl XUMUUYECKOU CBSI3H B
COEIMHEHUSIX, 3apsi/l MOHA, XapaKTep CpPelibl B BOJHBIX PaCTBOPAX HEOPraHMUECKUX COCIUHEHHM, OKUCIUTEh U
BOCCTAHOBUTEJIb;

3. XapaKTepu30BaTh: AJIEMEHTHI MaJIbIX MEPHO0B MO UX MosioxkeHuto B [lepuoanueckoit cucreme J[.U.
MenpeneeBa; o0IIMEe XMMHYECKHAE CBOMCTBA METAJIOB, HEMETAIJIOB, OCHOBHBIX KJIACCOB HEOPTAaHWYCCKUX
COCTMHEHHI,

4. 0OBSCHSTH: 3aBUCUMOCTh CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHMUSI; IPUPOY XUMUUECKON CBSI3U
(MOHHOM, KOBAJIEHTHOW, METaNIMYECKOW), 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOW pEaKUUd M TOJOKEHUS
XUMHUYECKOTO PAaBHOBECHS OT PA3TMYHBIX (PaKTOPOB:

5. BBIMIOJIHATh XUMHYECKUH SKCIIEPUMEHT MO PACIIO3HABAHUIO BAXKHEUIIINX HEOPTraHUYECKUX BEUIECTB;

6. TIPOBOJUTH CAMOCTOSITEIIBHBIN MOUCK XMUMHYECKOW WH(OpPMAIMU C HCIOJIH30BAHUEM PA3THUYHBIX
HMCTOYHUKOB (HAYYHO-TIOMYISPHBIX U3JaHUM, KOMIBIOTEPHBIX 0a3

JaHHBIX, pecypcoB Internet); nucmoap30BaTh KOMIBIOTEPHBIE TEXHOJIOTUU ISl 0OpaObOTKH U TIepenauu
XUMHUYECKON HH(pOpMAIMK U €€ MPEACTAaBICHUS B Pa3IUYHBIX (HOpMax; MPOBOIUTH KPUTUUYECKUN aHAIU3
JIOCTOBEPHOCTH XUMHYECKON

uH(pOpMaIH, OCTYMAOIIEH U3 Pa3HbIX HCTOUHUKOB.

BJIAJICTh:

1. mogxogamMu K OOBSICHEHHIO XMMHYECKUX SBICHUH, MPOUCXOISAIIMX B TpUpoOae, OBITY M Ha
MIPOU3BO/ICTRBE;

2. MeToJaMHu OIpeleieHHs] BO3MOXXHOCTU TMPOTEKAHHS XUMHYECKHX TMpPEBpallleHuid B pPa3lUYHBIX
YCIIOBUAX U OLICHKU UX HOCHG}ICTBHﬁ;

3. cmocobamu 6e30MacHOr0 OOpaIeHUs] ¢ TOPIOYMMHM M TOKCUYHBIMU BEHIECTBAMH, JTaOOPATOPHBIM
o0opyI0BaHUEM;

4. MeTO/IaMU TPUTOTOBIICHUS PACTBOPOB 33JaHHOW KOHIIEHTPAIHH.

Ne Kon n HanMeHoBaHue HHIUKATOpa
[Tocnenyromme TUCIUTIITAHBI
/11 JOCTUXKCHUSA KOMIICTCHIINN

OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK -

1 |MexaHuKa )KHIKOCTH U ra3a 1.5, OTIK-1.7. OTK-3.2

ComnpoTHuBIeHUE MaTEPUATIOB OIIK-3.2, [TKO-4.4, TIKO-4.5

DKoJIorus VK-8.1, OIIK-1.10

YK-8.1, YK-8.2, YK-8.3, YK-8.4, VK-
8.5

IR LSS N )

be3onacHOCTE KU3HENEATEIbHOCTH




4. O0beM AUCHMIUIMHBI (MOIYJIS) B 3a4eTHBIX €IUHHIAX C YKA3aHHEM KOJHYeCTBa aKaJeMHYeCKHX
4acoB, BbIJI€JEHHbIX HA KOHTAKTHYI padoTy o0y4yamouuxcsi ¢ npemnogasaresieM (o BHIAaAM Y4eOHbIX
3aHATHI) U HA CAMOCTOSATEJIbHYI0 padoTy 00yUyaromuxcst

Cemectp
W3 Hux yackl Ha
Bun yuebHoii paboTbl Beero MIPAKTUYECKYIO
4acoB 1
IOATOTOBKY

KoHTakTHas padora 50 50
Jlexnmonnsie 3anstus (Jlek) 16 0 16
Jlaboparopurie 3ausTus (J1ad) 16 0 16
[pakTuueckue 3austus (Ip) 18 0 18
HNuas kouTakTHas padoTa, B TOM Yucie: 0,1 0,1

KOHCYJIbTAIlUU 110 KYPCOBOH paboTe (MIPOoeKTy),
KOHTPOJBHBIM padotam (PI'P)

KOHTaKTHas paboTa Ha aTTeCTalMIo (cIada 3adera,
3ayeTa ¢ OIICHKOM; 3allluTa KypPCOBOM paOOThI 0,1 0,1
(mpoekTa); cnaya KOHTpoJIbHBIX paboT (PI'P))

KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHUIO
(KOHCYIBTAIUS TTepeT YK3aMEHOM U c/1ada

Yacbl Ha KOHTPOJIb 0 0
CamocTrositesibHas pa6ora (CP) 57,9 57,9
OO0uasi TPy10€eMKOCTh TUCHUILIUHBI (MOIYJIs1)
qacer:| 108 108
3a4YeTHbIE eIMHUIIBI: 3 3

5. Copep:kanue AUCHUIUIMHBI (MOAYJIsI), CTPYKTYPHMPOBAaHHOe MO pa3genaM (TeMaM) € yKa3aHMeM
OTBE/ICHHOI0 HA HUX KOJIMYeCTBA aKaJeMH4YeCKHX YacOB U BUJ0B Y4eOHbIX 3aHATHI
5.1. TemaTrueckuii aaH JUCHUILUIUHBI (MOYJIS)

Konrakthas pabora (1o yueOHbIM
3aHATHAM), Yac. Kon
WHAUKATOD
= a
Q JICKIIUHU II JIP Bcero
Ne Pasensl qucHUIUIMHEI < eKn 3 CP qZC > | IOCTHXKEHU
QO .
O M3 HUX HA M3 HUX HA M3 HHUX Ha A
MpaKTH- MpaKkTH- MpaKkTH- KOMIICTCHIT
BCEro YECKYI0 BCEro YECKYIO BCEro YECKYIO Unu
HOATro- TOATro- TOATro-
TOBKY TOBKY TOBKY
L paszen. ObueTeopeTniecKkue
BOIIPOCHI XUMHH
OI1IK-1.1,
OO01eTEOPETUYECKUE BOIPOCHI OIIK-1.4,
1.1, | omereop p 1] 10 16 16 47 | 89
XUMHUU OIIK-1.5,
OIIK-1.3
2. |2 pazgen. CnenuanbHble
BOIIPOCHI XUMHUH
OI1IK-1.1,
OIIK-1.3
2.1. 1 6 2 10,9| 18,9 '
CriennanbHbIE BOIPOCH XUMUU , , OIIK-15
OIIK-1.4
3. |3 pasnen. lHas KoHTaKTHast
paborta




OIIK-1.1,
OIIK-1.3
3.1. |uHas KOHTaKkTHasi paboTa 1 0,1 ’
P '+ | OnK-1.4,
OIIK-1.5
4. |4 paznen. Kontposnb
OIIK-1.1,
OIIK-1.3
4.1. (dopma KOHTpOIIA 1 ’
P P OITK-1.4,
OIIK-1.5
5.1. JIexuuu
No | HaumenoBaHue pazzaena o
. HanmenoBanue u KpaTkoe coaepKaHue JIEKIUI
/1 U TEMBI JIEKITUHA
Crpoenue aTomMa U CUCTEMATHKA XMMUYECKUX 3JIEMEHTOB
CocraB aromubix sjep. M3otombel. CTpoeHHe 53IEKTPOHHBIX 000JI0YEK
atomoB. [lpuHiun neomnpeneneHHocTH ['eizenOepra. KBanToBbIC dmCIa.
Ob61ereopeTnieckue o
1 [IpaBuna 3anosHEeHUsI AIEKTPOHAMU aTOMHBIX opOutanei. [Ipunuun [aynu.
BOIIPOCHI XUMUHU
[IpaBuno Xynpaa. IIpaBuno Kineukosckoro.
[lepuomuueckuii 3akon u Ttabmuua [I.M. MenpeneeBa. I[leprnoandHOCTb
CBOMCTB 3JIEMEHTOB B 3aBUCUMOCTH OT UX 3JIEKTPOHHOTO CTPOEHHS.
XuMHUECKasi CBA3b U MEXMOJIEKYJIIPHbIE B3aUMOJICHCTBHS
1 O6iereopernyeckue |XUMHYECKas CBs3b. KoBaleHTHas MOJsApHAs, HEMOJApHAs, JIOHOPHO-
BOIIPOCHI XUMHUH aKLeNTOpHasi, UOHHAasA CBsA3b. MeTaminueckass cBA3b. BomopoaHas cBs3b.
BnusiHue Tina cBsi3u Ha (PU3MKO-XMMUYECKUE CBOMCTBA BEIIECTB.
DHepreTuka XUMUYECKUX PeaKiuii
XuMuyeckass TepMoAuMHaMuKa. TermnoBoil 3PPeKT XUMHUYECKHX pEeaKiuil.
Ob61ereopeTnieckue
1 ITousgtue »utanenmsa. 3akoH I'ecca, ciemcrBue 3akoHa I'ecca. IloHstue
BOIIPOCHI XUMUHU
sHTponusi. M3MeHeHue HHTpomuHM B XoAe peakuuu. OHeprus ['nbbca.
CaMonpou3BOIbHOE IPOTEKAHUE PEAKIINU.
PacTtBOpBI M CBOMCTBAa paCTBOPOB
OOpaszoBanue pacTBOpoB. PacTBOpUMOCTH, (aKTOphI, BIUSIONIME Ha
pacTBopuMOCTh  BemlecTB. PacTtBopuMocTh ra3oB. 3akoH ['eHpu.
1 Oo6mereoperrueckue |KoHnenrpanmys pacTBOPOB. Haceiennsie, HEHACBIIICHHbIE u
BOIIPOCHI XUMUU NepeHachlllieHHble  pacTBOpbl. CrocoObl  BBIPAKEHUS]  KOHIIEHTpAIlUMA
pactBopoB. uddysus u ocmornueckoe npasneHue. OOmmMe CBOHCTBa
pactBopoB. M3oronmveckuii kodddunuent. 3akon Paymsa. Temmeparypa
KHUIIEHUS ¥ 3aMEP3aHUs paCTBOPOB.
JucniepcHble CHCTEMBI.
Knaccudukanus AUCHepcHBIX CHCTEM IO pa3Mepy YacTHI[ U arperaTHOMY
CrnennanbHbie BOITPOCHI .
2 cocrosiHuto. (CBOMCTBAa BEIIECTBA B  BBICOKOAMUCIIEPCHOM COCTOSTHUH.
XUMHUU
CoboaHas MOBEPXHOCTHAs SHEpPTrHUsl. SIBnenus copOuu.
DNEKTPOKUHETUYECKUE SIBICHHUS.
XHUMHUYECKHUE TIPOILIECCHI B BSUKYIIMX CTPOUTEIIBHBIX MaTepHuaiax
['uncoBeie BXKyIIME BEIIECTBA. XUMHUUYECKUN U MUHEPAJIbHBIA COCTAB TJIMH.
CrnenuanbHbie BOIIPOCHI o .
2 ['ene3uc rauH 1 KaoauMHOB. [TopTiHaHaIIeMEeHT — XUMHYECKUH 1 MUHEPATbHBIN
XUMUU .
COCTaB, IMOJy4yeHue. B3aumonelcTBUE MHHEPAJIOB MOPTIAHALIEMEHTa C
Bos10M. Koppo3sust neMmeHTHOro kKamMHs 1 0eToHa. Buasl koppo3uu.
OCHOBBI OPraHNYECKON XUMHUH U XUMUU TTOJIUMEPOB.
OcHOBHBIE  KJIaCChl ~ OPraHMYECKUX  COEIMHEHWH U TOJMMEPOB.
CnenunanbHbie BOIPOCHI
2 BricokoMonekynsipHbie COEIMHEHMUSI. TepmoracTuyHbIe u
XUMUHU .
TEPMOPEAKTUBHBIE TOJMUMEpPbl. XWUMHUYECKas CTOWKOCTh, CTapeHHE W
JECTPYKIIUS TOJIUMEPOB.




5.2. IlpakTuyeckue 3aHsATUs

HanmenoBanue pasnena

é\/@n 1 TEMEBI HpaKTI:ILIeCKI/IX HaunmenoBanue u cogepkanue NpakTUYECKUX 3aHITHI
3aHATHH
Krnaccudukanus HeOpraHmuecKux COeAMHEHNUN
1 O6ereopernueckue |Kiaccudukanys  HEOPraHMYECKMX  COEAMHEHMM  (OKCHIBI,  KHCJIOTBHI,
BOIIPOCHI XUMUU OCHOBaHMS, COJIM CpPEJIHUE, KHUCIbIe, OCHOBHBIC): Ha3BaHUS, OCHOBHBIC
XHMHYECKHE CBOMCTBA.
OCHOBHBIE 3aKOHBI M TTOHITHS XUMHUH
OcCHOBHBIE 3aKOHBI XMMHHO COXpaHEHUsI MacChl, IOCTOSHCTBAa COCTaBa,
1 Obmereoperreckue KpaTHBIX OTHOIICHWH, ABoraapo). OCHOBHBIE TIOJOXXCHHS aTOMHO-
BOTPOCHI XHMHH MOJIEKYJIIpHOTO yueHusa. KoiaumdecTBO BellecTBa. OJKBUBAJICHT BEIIECTBA.
PacuéT sKkBHMBaJICHTHBIX MACC CJIOJKHBIX BEIIECTB. 3aKOH SKBUBAJICHTOB.
XuMuyecKkasi KHHETUKA U PaBHOBECHE.
Cxopocth xumuyeckod peakuuu. DakTopbl, BIHUSIONIME HA CKOPOCTb
peaknuii. 3akoH gAeiictBus wmacc. IlpaBuno Banr-T'odda. Dueprus
1 OOmmereopeTHiecKkre |aKTUBAaUUHU. YpaBHeHUE AppeHuyca. BimsHue karaamsaTropa Ha CKOPOCThb
BOIIPOCHI XUMUH XUMHYECKUX PEaKIUH.
OO6partumbie peakiuu. XUMHUECKoe paBHoBecue. KoHcTaHTa paBHOBECHS B
TOMOTE€HHBIX U T€TEPOTeHHBIX Mpoieccax. CmenieHue paBHoBecus. [Ipunimn
Jle IllaTenne.
PacTBOpBI 1 CBOICTBA pacTBOPOB.
PactBops! anekTpoauToB. CHIIbHBIE U clla0ble JIEKTPONHTHL. J[uccormarus
1 OO01IeTEOpETHYECKUE  |COJIEH, KUCIIOT, OCHOBAaHUM. DIEeKTpoauTHUYecKas auccouuanus. CreneHp u
BOIIPOCHI XUMUHU KOHCTaHTa Juccoruanuu. 3akoH paszbaBnenuss OctBanbaa. MoHHOe
MpOU3BEJCHUE BOAbl. BOmoponaHblid mokaszatenb. Buabl cpenbl B BOIHBIX
pactBopax. ['unponus comneit. CriocoObl ycuieHHs THAPOIIN3A.
OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.
O6wereopernueckue |CTeneHb  OKHCIeHMs — djeMeHTa.  OKUCIMTENbHO-BOCCTAHOBUTENILHEIE
! BOIIPOCHI XUMUHU peakuuu, ux Tunbl. OKUCIHTENIX U BOoccTaHOBUTENnu. Hampasnenue
MPOTEKAHUS OKUCINUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIECCOB.
OCHOBBI 2JIEKTPOXUMUH.
Bo3HHKHOBEHHE CKayka MOTEHIMAJa HAa MOBEPXHOCTH paslelia MEXIY
METaJuIoM U  pactBopoM. Bopoponubiii  snektpon.  CraHgapTHbIE
3JIEKTPOJIHBIE MOTEHIMABL. Y paBHeHre HepHceTa. P akTHBHOCTH METaJLIOB.
1 Obwereopernicckue XUMHYECKHE CBOMCTBA METAJIJIOB.
BOHPOCHT XHMUH lanpBaHMYECKHE SIEMEHTHI. Y CTPOMCTB MeHta Jlanmdna — Sxobu.
TPOMCTBO 3JIEMEHTA
Pacuer 3/IC.
OmpeneneHre KaTOAHBIX M aHOJHBIX IIPOILIECCOB TIPH  DBJIEKTPOJIU3E,
OmpeAeIIeHUE ITPOAYKTOB AJIEKTPOIn3a, 3akoH Dapaes.
1 O6mereopernyeckue |CBOMCTBA METAIIOB
BOIPOCHI XUMUH BzaumoneiicTBre METAIIJIOB C BOJOM, IIEI0YaMH, KHCIIOTAMU.
Koppo3zus MerannoB, MeTobl 3aUThI OT KOPPO3HUH.
9 Cnenuanbusle Bonpockl |[Kopposus merannos. Buibl kopposuu. MeToibl 3alIUTHl METAIOB OT

XUMHUHN

KOppO3HH. 3aHII/ITHBIe IMOKPBITHUA. BI/I)II)I HOKpBITI/If/'I, AdHOHBIC U KAaTOAHBIC
IIOKPBITHA. 3HeKTp0XI/IMI/I‘{CCKaH 3aluTa, IpUHIUIT HeﬁCTBHH.

5.3. JJaboparopHbie pabOThI

HanmenoBanue paznena

Ne
o/ | TeMBI 71a00paTOPHBIX HaumenoBanue u conepxanue 1a00paTOpHBIX paboT
pabot
1 Obmereopernueckue |Kmaccudukaiyst HeOPraHUYECKUX COSTUHEHUH.

BOIIPOCHI XUMHUHU




N3ydeHue cBOMCTB OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COCTMHEHUH.

OCHOBHBIE 3aKOHBI M TOHITHSI XUMHUH

T THUECKH o
1 ObwereopeTnyeckue OmpeneneHne MOJSPHOM MacChl SKBUBaJICHTa M (haKTOpa SKBUBAJICHTHOCTH
BOIIPOCHI XUMHUH
p MIPOCTOr0 U CJI0KHOTO BEIIECTBA.
06 XuMHuecKkas KHHETHKA U PABHOBECHE
T THYECKH o
1 IHETCOPCTHICCKUC N3ydenue BIMSHUS KOHIICHTPAMU U TEMIIEPATYPHI HA CKOPOCTh XUMHUYECKOM
BOIIPOCHI XUMHUHU
peakiuu, U3yu4eHue paBHOBECHOIO MpoIiecca.
06 PacTBOpHBI M CBOMCTBa pacCTBOPOB
eTeopeTHUYECKHUE
1 m p N3yuenue npoiiecca qucconualyy BEIecTB B pacTBOpax,
BOIPOCHI XUMUU o
M3y4EHHE MPOIecca TUaPoJIn3a CoJeH.
OKuCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU
1 O6mereopernyeckue |M3yueHne OKMCIUTENBHO-BOCCTAHOBMTEBHBIX —PEAKLU  II€pMaHraHara
BOIIPOCHI XUMUH KaJusl, JuxpoMarta Kajusl, HoJIi/1a Kajausi B 3aBUCUMOCTH OT CpPEbl pacTBOpA.
XUMHSA METAIIIOB
1 O6wereopernyeckue |OOmMe GU3NUECKUE M XMMUYECKUE CBOKWCTBA METAJLIOB (B3aMMOJCHCTBUE K

BOITPOCHI XUMHU

HEeMeTaJIaMH, BOJIOH, KuciIoTaMu, kuciotamu-okuciaureasmu: HNO3 pas0,
HNO3 xon1, H2S0O4 koHm).

5.4. CamocTosTenbpHas paboTa o

OyJarommxcs

Ne | HaumeHnoBanue paznena N
wi | mcrmmms 1 TeMbr CogneprkaHue caMoCTOSTEIbHON padOThI
TPOEHHE aTOMa U CHCTEMATHKA XUMUYECKHUX DIJIEMEHTOB
C
1 O6mereoperndeckue |PaboTa ¢ KOHCIIEKTOM, OCHOBHOW M JIONOJHHUTENILHON JIMTEpATypOH,
BOIIPOCHI XUMUU 3JIEKTPOHHBIMU PECYpCaMU, BBIIIOJIHEHUE JOMalIHero 3aaanus. [lonroroska
K 3a4€Ty.
XUMHUECKas CBA3b U MEKMOJIEKYJISIPHbIE B3aUMOJCHCTBUA.
1 O6mereoperndeckue |PaboTa ¢ KOHCIIEKTOM, OCHOBHOM M JOIOJHUTENLHOW JIMTEPATYpPOH,
BOIPOCHI XUMUH 3JIEKTPOHHBIMU PECypCcaMu, BBIIIOJIHEHUE JOMaIIHero 3aaanus. [lonroroeka
K 3a4€Ty.
DHepreTuka XUMUYECKUX PEAKITUN
1 OO6r1eTeopeTHIeCKIe PaGora c KOHCIEKTOM, OCHOBHOM U JONOJHUTENBHON JHUTEpaTypoOu,
BOIPOCHI XUMHUHU AJIEKTPOHHBIMU PECypcaMu, BBHIIIOJTHEHUE JOMANIHero 3aaanus. [lonaroroska
K 3a4€rTy.
Knaccudukanus HeopraHmuecKux coeAMHEHNUN
1 O6mereopetnyeckue |PaboTa ¢ KOHCIIEKTOM, OCHOBHOW M JONOJHHUTEIBHOW JIMTEPATYpPOH,
BOIPOCHI XUMUH ANEKTPOHHBIMHU PECYpPCaMHU, BHIMOTHEHHE ToMallHero 3aaanus. OdopmieHue
otuéra 1o J1aboparopHoii padbore. [ToaroroBka k 3a4é€ry.
OCHOBHBIE 3aKOHBI U TOHITHS XUMUH
1 OO6r1eTeopeTHYECKIE PaGora c KOHCIEKTOM, OCHOBHOM U JONONHUTENBHOH JHUTEpPaTypoOu,
BOIIPOCHI XUMHUH AJIEKTPOHHBIMH PECYPCaMHU, BHITOTHEHUE JOMAITHETo 3a1anus. OgopmieHue
otuéTa 1o nabopaTopHoii padote. [ToaroroBka k 3a4éry.
Xumuueckasi KHHETUKA U paBHOBECHE
1 O6mereopetndeckue |PaboTa ¢ KOHCIIEKTOM, OCHOBHOWM M JOIOJHUTENBHON JIMTEPATYpPOH,
BOIIPOCHI XUMHUHU ANEKTPOHHBIMHU PECYpPCaMHU, BHIMOTHEHHE ToMallHero 3aaanus. OdopmieHue
otuéra 1o 1aboparopHoii padbore. [ToaroToBka k 3a4é€ry.
PactBOpBI 1 CBOMCTBA pacTBOPOB
1 O6mereoperndeckue |PaboTa ¢ KOHCIIEKTOM, OCHOBHOWM M JOIOJHUTENBHON JIMTEPATYpPOH,
BOIPOCHI XUMHUH ANEKTPOHHBIMHU PECYpPCaMHU, BHIMOTHEHHE ToMallHero 3aaanus. OdopmieHue
otuéra 1o 1aboparopHoii padbore. [ToaroroBka k 3a4é€ry.
1 Ob6mereoperndeckne |OKUCTUTETLHO-BOCCTAHOBUTEIBHBIE PEAKITUN

BOIIPOCHI XMMHUH




Pabota ¢ KOHCIIEKTOM, OCHOBHOHW U [OTOJHUTEIBLHON JIMTEPATypOH,
QJICKTPOHHBIMHA PECYpCaMU, BBIITOJIHCHUC JOMAIITHETO 3a/IaHUs. O(bOpMJIeHI/IC
otuéra 1o 1aboparopHoi padbore. [ToaroroBka k 3a4éry.

OobmereopeTryueckue
BOIIPOCHI XUMUHU

OCHOBBI 3JIEKTPOXUMUU. |'aIbBAHNUECKHUE HJIEMEHTBHI.

PabGota ¢ KOHCIIEKTOM, OCHOBHOM H JOMNOJHUTENBHOW JHMTEPaTypOH,
ANEKTPOHHBIMU PECYpCaMu, BHINOIHEHHE AOMalIHero 3aaanusa. OdopmieHue
otuéTa 1o yiabopatopHoii padote. [ToaroroBka k 3a4éry.

OO6mereopeTHvecKre
BOIPOCHI XUMUHU

XuMHs METAJIIOB

PaGota ¢ KOHCIIEKTOM, OCHOBHOHW W JOTOJHHUTEIBHOW JIUTEPATypOH,
ANIEKTPOHHBIMU PECYpCaMU, BHIMIOTHEHHE AJOMaNTHero 3aaanus. OdopmieHue
otuéTa 1o yabopatopHoii padote. [TonroroBka k 3auéry.

CrnennanbHble BOIPOCHI
XUMUHU

Koppo3sust MeramioB. MeToasl 3alIUTEI OT KOPPO3UHU

PabGota ¢ KOHCIIEKTOM, OCHOBHOH M JIONOJHHUTEIBHOH JHTEpaTypoi,
ANEKTPOHHBIMU PECYpCaMu, BHINOIHEHHE AOMalIHero 3aaanusa. OdopmieHue
otuéTa 1o yiabopatopHoii padote. [ToaroroBka k 3a4éry.

CHGI_[I/IaJ'IbHBIC BOITPOCHI
XUMHNU

I[I/ICHepCHbIG CUCTEMBI. XMMHUYCCKHUE IMPpOLECChI B BAKYIIUX CTPOHUTCIBHBIX
MaTepuaax

Pabora ¢ KOHCIIEKTOM, OCHOBHOH W JONOJHHUTENBHOW JHMTEPATypOH,
NIEKTPOHHBIMHU PECYPCaMHU, BBIIIOJIHEHHE IOMAIlHEro 3aaanus. [loaroroska k
3a4€Ty.

CHGI_[I/IaJ'IbHBIC BOITPOCHI
XUMHNHN

OCHOBBI OPraHUYECKON XUMHUU U XUMHUH T1OJIMMEPOB.

PabGota ¢ KOHCIEKTOM, OCHOBHOM W JOMNOJHUTEJIBHOW JIMTEPATypoOH,
3JIEKTPOHHBIMH PECYPCAMHU, BBIIIOJIHEHHME JOMAIIHEro 3a1anus. [loaroroska k
3a4€Ty.

dopma KOHTPOJISt

VY CTHBIN ONPOC, TECTHI, pELIEHUE 3a1a4




6. MeToguyeckue MaTepuabl 1JIsl CAMOCTOATEJIBHOM PadoThl 00y4AOIMXCS N0 JUCHHUILIMHE (MOLYJII0)

YyeOHass mporpaMMa BKIIFOUAET HE TOJBKO ayJUTOPHBIC 3aHSTHS, HO YIEISIET BOKHOE BHUMAHHE
BHEAyIUTOPHOIN CaMOCTOSTENbHON padoTe cTyneHTa. i yCIenrtHoro OCBOCHUS TEOPETHUECKOrO MaTepuania,
nproOpeTeHus: He0OXOAMMBIX 3HAHWUH U HABBIKOB Ba)KHA PETyJIsipHast pabdoTa ¢ KOHCIIEKTOM JIeKIun (00paboTka
TEKCTa); MOBTOpHas paboTa Haj y4eOHBIM MaTepuaioM (yuyeOHHKA, TEPBOMCTOYHHKA, JOMOIHUTEIBHON
JUTEPaTyphl, ayJAHO- W BHJCO3ANHUCEH); COCTABICHHE IUIAHA W TE3MCOB OTBETA; COCTABIICHHE TAOJMII JJIs
CUCTeMAaTH3alMK YIeOHOTO MaTepualia; pelieHre 3a/lad | YIpaKHEHUH 1o 00pasily; pelieHrue BapruaTHUBHBIX
3aJad W yIpakHEHWi; EcIM caMOCTOATENbHO HE yaaeTcs pa3o0paThCsi B Marepuale, HeoO0XOIUMO
chopMyIUPOBATh BOIPOC ¥ 33/1aTh €ro MPEroaaBaTelio Ha JISKIIHH, TPAKTHYECKOM 3aHSTUU, KOHCYIIbTAIUH.

IIporpamMmmoil TUCUUIUIMHBI NPEYCMOTPEHO MPOBEACHUE JIEKIIMOHHBIX 3aHATUN, HA KOTOPBIX NAETCs
OCHOBHOH CHCTEMaTH3UpPOBAHHBIM MaTepHal, MPAaKTUYECKHX U JIAOOPATOPHBIX 3aHATHH, MPEANONararux
3aKperyieHue U3yu4eHHOro martepuana u GopMUpOBaHHE Y 00ydaromierocs HeOOXOAUMbIX 3HAHUM, YMEHUHN U
HaBBIKOB. KpoMme TOro, BaXKHBIM JTaloM U3y4YCHHs UCIMIUIMHBI SBJISETCS CAaMOCTOSTENIbHas padboTa
oOyuJaroluxcsi, KOTopasi BKJIIOYaeT B ce0sl 3y4eHHE TEOPETUYECKUX BOMPOCOB TUCHUIUIMHBI, TOJATOTOBKY K
MPAKTUYECKUM U JIAOOPATOPHBIM 3aHITUSAM, IIOATOTOBKY K aTTECTAIIMOHHBIM paboTaM, MOATOTOBKY K 3au€Ty.

s ycnenrHoro OCBOCHMSI NUCUUIUIMHBI HEOOXOAMMO IMOCENIaTh BCe 3aHATHS, T.K. 000 Mpomyck
3aHATHS OCJOXKHSET OCBOCHHME IMpenMmera. Ha mnpakTHdeckux M J1abOpaTOPHBIX 3aHATHAX 3aKPeIIseTcs
Marepua, U3JI0KEHHBIN Ha JICKIUX.

[Tpuctynas K H3y4eHMIO JUCHUIUIMHBL, HEOOXOAMMO O3HAKOMUThCA C coxaepxkanuem PIIJ s
CTY/I€HTOB OYHOH (GopmMbl 00yueHus. IIpu moaAroToBke K NpakTHYECKUM U JIAOOPATOPHBIM 3aHATUSAM U B paMKax
CaMOCTOSITENILHOW pabOThl 1O M3YYCHUIO JAUCHUIUIMHBI OO0ydJarommmcs Heo0XoaumMo: 1) TOBTOpPUTH
3aKOHCIIEKTUPOBAHHBIN MaTepHa, UCHOIb30BATh OCHOBHYIO M JIOTOJHUTEIBHYIO JIUTEPATYPY; 2) BBINOJIHUTH
[IPaKTUYECKHE 3a/laHds B paMKax M3y4yaeMoW TeMbl;, 3) O3HAKOMMTHCS C METOJMYECKUMHU YyKa3aHUSIMHU K
BBINOJIHEHUIO JJAOOPAaTOPHBIX padoT; 4) MOArOTOBUTH OTYETHI IO BBINOJIHEHHBIM JIAOOPAaTOPHBIM paboTam; 5)
[IOATOTOBUTHCS B BBINOJHEHUIO ATTECTAL[MOHHBIX Pa0oT.

7. OueHouHble MaTepHabl JJsl NPOBedeHHs] TEeKYUIEro KOHTPOJIsI yCIeBAeMOCTH M NMPOMEKYTOYHOM
arTecTauvu 00y4armMXcs M0 JMCUHUILINHE (MOIYJII0)
7.1. IlepeyeHb KOMIETEHIIM ¢ yKa3aHUEM 3TaIloOB UX (HOPMUPOBAHMS B POILIECCE OCBOCHUS AUCIMITIINHBI

Kon v HanMeHoBaHMe
Ne KoHnTponupyemsle paziensl AMCIUITINHBI . Bun ouenounoro
MHMKAaTOpa KOHTPOJIUPYEMOH

n/m (Motyist) KOMITETEHLIIH CpeAcTBa

OIIK-1.1, OIIK-1.4, OIIK- 1.5,[YcTHBINE OmpoOC, TECTHI,
1 |OO6mereopeTrdeckue BOMIPOCH XUMHHI

OIlK-1.3 pelieHue 3a1a4
I (o —— OIIK-1.1, OIIK-1.3, OIIK- 1.5, |ycTHBIN ompoc, penieHue
1 p OIIK-1.4 3aJ1a4, TECTHI.
OIIK-1.1, OIIK-1.3, OIIK- 1.4,|ycTHBI} ompoc, peuieHue
3 |uHas KOHTaKTHas paboTa
OIIK-1.5 3aJ1a4, TeCThI

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

4 |®opma KOHTPOJIs OIIK-1.5 3a/1a4, TECTHI.




7.2. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM MHBIE MAaTepUAIIbl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, HEOOXOIUMBIE
U1l OLICHKH 3HAaHU, YMEHUH U HaBBIKOB U (MJIM) OIBITA PO(ECCUOHAIBHON 1eATEIbHOCTH, XapaKTEPU3yIOLIUX
sTanbl GopMUPOBaHMS KOMIETEHIUH B MPOIIECCEe OCBOCHUS AUCHUIUINHBI

[Tonydyenue 3a4yéra Mo IUCHMILIMHE IPEAIOJaraeT BHIIOJIHEHUE JABYX AaTTECTALMOHHBIX paboT 3a
CeMecCTp AJIsl MPOBEPKU CPOPMHUPOBAHHOCTH MHIAMKATOpa AocTkeHus komnereniuiit OIIK 1.1, 1.3, 1.4., 1.5

ATttecranonHas padora Nel Bxitouaer B cebsl TEMbI: CTPOEHHE aToMa, XMUMHUYECKasi CBA3b, KJIACCHI
HEOpPraHUYECKUX BEIIECTB, IKBUBAJIECHT, KUHETUKA XUMHUYECKUX PEAKIIUMA

ATttecranonHas pabora Ne2 BKiIro4aeT B ce0sl TEMBL: 3JIEKTPOJIMTHYECKas qucconuanus, pH, ruaponus
COJIEH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUM, TalbBAHUYECKUN 3JIEMEHT, KOpPPO3UsS METAJJIOB,
KECTKOCTH BOJIBI.

BapuanT 3aganuii 11s ATTectaiinoHHON padoTsl Nel

Nel. Onpenenute 4nciIo 3JEKTPOHOB B aTOME LIMHKA. 3alKcaTh MOIHYIO 3JEKTPOHHYIO KOH(UTYpaLUIO
aToMa. KakoBa BaJl€HTHOCTb aToma?

Ne2. 3anucaTh NpoyKThI peakiiu, paccTaBbTe KO3(PPULUEHTHI:

Ca(OH)2 + KOH = ...

Ca(OH)2 + HNO3 = ...

CaCl2 + K3PO4= ...

CaO + KOH = ...

Ne3. IIpu B3aumoneiictBuu 3,24 r TpeXBaJEHTHOI'O METala ¢ KUCJIOTON Bbiaensercs 4,03 1 Bonopoaa
(H.y.). Beruncnure 3KBUBaJICHTHYIO, MOJIBHYIO U aTOMHYIO MacChl MeTaJlja.

Ned4. Bo ckoibkO pa3 M3MEHHUTCS CKOpocTh peakmuu npu 50°C, ecnm mpu JeHCTBUU KaTalu3aTopa
sHeprus aktuBauuu ymenpaercs ¢ 70 k/lx go 50 kJx?

Ne5. 3anucarh auccouuanuio BEIIECTB: TUIPOKCHUJ HATPHUS, CEPOBOAOPOJHAS KHCIOTA, XJIOPHUJ]
JIIOMUHUS, THAPOKApOOHAT HATPHUS, TUAPOKCOXJIOPHUJ QJIIOMUHUS, THAPOKCHI amMMoHus. Jlns cialbix
AJIEKTPOJIUTOB 3aIIUCATh BHIPAKEHUE KOHCTAHTHI IUCCOLMALIUN

Bapuant 3amanuii 111 ATTecTaiinoHHOM padoThl No2

Nel. Onpenenuts pH pactBopa, o6bemom 100 M1, B koTopoMm coaepxutcs 0,063 r a30THOM KUCTOTHI.

No2. TlonmBepratotcst i ruAponu3y pactBopsl cieayronmx coieii: NaNO2, Cul2, K2S0O4, PbCr207?
CocTaBUTh MOJIEKYIISIDHBIE H MOHHBIE YPaBHEHUS THIPOJIN3a COOTBETCTBYIOIINX COJICH.

Ne3. PacctaButh K03 (GUIIMEHTH B YPaBHEHUSX PEAKIMI METOAOM 3JIeKTpoHHOTO Oananca. COCTaBUTH
AJIEKTPOHHBIC ypaBHEHMA. I KaXI0H peakluu yKas3aTh, KaKO€ BEIIECTBO SBISETCS OKHCIUTENEM, KaKoe —
BOCCTAaHOBHUTEJIEM; KAKO€ BEI[ECTBO OKUCISIETCS, KAKOE BOCCTAHABIUBAETCHS.

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

Ned4. Bprumcnute DJ[C raqbBaHUYECKOTO AJIEMEHTA, COCTOSIIET0 W3 IUIACTHH KaaMUS U MarHus,
OMYIIEHHBIX B PacTBOPhI CBOMX coJicii ¢ koureHtpanuedt [Cd2+]=[Mg2+]=0,1 mons/i1. CocTaBUTh CXeMy
3IIEMEHTa, HAIUCaTh YPaBHEHHUS 3JIEKTPOAHBIX mpoiieccoB. ¢° (Cd2+/Cd) = -0,40 B, ¢° (Mg2+/Mg) = -2,37 B.

No5. Kakyro maccy Ca(OH)2 nHy»xHO0 100aBUTH K 50 71 BOJIBI, YTOOBI YCTPAaHUTH KapOOHATHYIO KECTKOCTb,
paBHyIO 5,8 MMOJIB/1?

7.3. Cucrema OLIEHHBAaHUS PE3YNbTaTOB OOY4YEHUS MO JUCHUIUIMHE (MOIYJIO) MPH MPOBEACHUH TEKYLIETO
KOHTPOJIS YCIIEBAEMOCTHU



O1eHKa «OTIIMYIHOY
(3auTeHO)

3HAHUSA:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U MOJIHBIE 3HAHUS 110 BCEM pazjiesiaM
JTUCIUIIMHBL, 8 TAKXKE 110 OCHOBHBIM BOIIPOCAaM, BBIXOSIINM 3a MPEAEIb
y4eOHOI1 TporpamMMmBl;

- TOUHOE HUCII0JIb30BAaHUE HAYYHOU TEPMUHOJIOTHH, CHCTEMAaTHUYECKHU IPaMOTHOE U
JIOTHYECKH MPABUIILHOE M3JI0KEHUE OTBETA Ha BOIPOCHI;

- [IOJIHOE U ITYOOKOE YCBOEHUE OCHOBHOMW U IONOJTHUTENIbHOM JINTEPATYPHI,
PEKOMEHI0BaHHOH paboyeil mporpaMMoii 1o JUCHUTUIMHE (MOJIYJIIO)

YMEHHS:

- YyMEeT OpPUEHTUPOBATHCS B TEOPUSAX, KOHIEHIUAX U HAPABICHUSIX TUCIUILTAHBI
U J1aBaTh UM KPUTUYECKYIO OLIEHKY, UCTIONb3Ysl HAYYHbIE JOCTHKEHUS IPYTUX
JTUCIUILIAH

HaBBIKH:

- BBICOKHI YpOBeHb C(hOPMHUPOBAHHOCTH 3asBICHHBIX B paboyeil mporpamme
KOMIICTCHITHIA;

- BJIaIc€T HAaBbIKAMU CAMOCTOSITENILHO U TBOPUYECKHU PELIaTh CI0KHBIE TPOOIEMbI
Y HECTaH/IapTHBIE CUTYaIlHH;

- IPUMEHSIET TeOPETUUECKIE 3HAHUSI JIJIsl BBIOOpA METOAMKH BBIITOJHEHUS
3aaHI;

- FPaMOTHO 00OCHOBBIBAET XOJ PEIICHUS 3a]1aY;

- 0e3ymnpevHo BiIaieeT HMHCTPYMEHTAPUEM YIeOHOU TUCIUTUIMHEI, YMCHHE €r0
3¢ (heKTUBHO UCIIONBF30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 33]1aY;

- TBOpYECKasi CAMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHATUAX, AKTUBHO Y4aCTBYET B
TPYMIIOBBIX 00CYKICHUSAX, BEICOKUH YPOBEHD KYJIBTYPhI UCIIOJTHEHUS 3a1aHUI

Onenka «xoporo»
(3a4TeHO)

3HaHMSL:
- IOCTATOYHO MOJIHbIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 TUCLUILINHE;

- YCBOEHHE OCHOBHOM M JTOTIOJHUTEIBHOM JINTEpATyphl, PEKOMEHI0BAHHON
paboueii mporpaMMoil Mo AUCUUILITHHE (MOAYIIIO)

YMEHUS:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHIIENIUAX 1 HAPABICHUAX
JTUCIUTIIIMHBI M 1aBaTh UM KPUTHYECKYIO OIICHKY;

- UCTIOJIB3YET HAYUYHYIO TEPMUHOJIOTHIO, TMHTBUCTUYECKHU U JIOTHYECKU
[IPABUJIBHO M3J1araeT OTBETHI HA BOIIPOCHI, YMEET JIelaTh 000CHOBAaHHbBIE BBIBO/IBI;
- BJIaJIC€T UHCTPYMEHTAPUEM T10 JUCIUIUIMHE, YMEHHUE €r0 UCTOIb30BaTh B
MIOCTAHOBKE U PELIEHUH HAy4YHbIX U TPO(ECCHOHATIBHBIX 3a7a4

HaBbIKH:

- caMoCToOsITeNbHAsl paboTa Ha MPaKTUUYECKUX 3aHATHUSAX, YIaCTUE B IPYIIIOBBIX
00CYXJIEHUSX, BRICOKHI YPOBEHB KYIbTYPbl UCTIOTHEHHUS 3a/1aHUM;

- CpelHU ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B pabouell mporpamme
KOMIIETEHIIU;

- 0e3 3aTpyJHEHUI BBIOMpPAET CTAHIaPTHYIO METOIMKY BBIIIOJIHEHUS 3a/laHUM;

- 000CHOBBIBAET XO/]1 pEIICHNUs 3a1a4 0e3 3aTpyIHEHHUH




Ornenka 3HaHUA:

«YHAOBJICTBOPUTCIIBHO» - I[OCTaTO‘IHBIﬁ MUHUMAaJIbHBIN OG'LGM 3HAHUH 110 JUCHUITIIIMHE,

(3auteno) - YCBOEHHE OCHOBHOM JIUTEPATYPHI, PEKOMEHIOBAaHHOH paboyeil mMporpaMMoit;

- UCIIOJIB30BaHUC Hﬁy‘-lHOfI TCPMUHOJIOTUH, CTUIUCTUICCKOC U JIOTHYCCKOC
U3JI0’)KEHUE OTBETA Ha BOIIPOCHI, YMEHHE JIEJIaTh BBIBOJIbI 0€3 CYIIECTBEHHBIX

9111 ()

YMEHHUS:

- YMCCT OPUCHTUPOBATHECA B OCHOBHBIX TCOPUAX, KOHICTIIUAX U HAITPABJIICHUAX 1O
JUCIUILIMHE U J1aBaTh UM OLICHKY;

- BJIaJICET HHCTPYMEHTaprueM y4yeOHON AUCIUILIIMHBI, YMEHUE €0 UCII0Ib30BaTh B
PCHICHUN TUIIOBBIX 3a1a4;

- yMeeT 101 PyKOBOACTBOM IpernojaBaTelis peliaTh CTaHIapTHHIE 33a4u
HAaBBbIKH:

- paboTa 1noj pyKoBOJCTBOM IPENOaBaTENsd Ha TPAKTHUECKUX 3aHATUSX,
I[OHYCTHMBIP'I YPOBCHB KYJIbTYPbI UCITIOJTHCHU A SaHaHHﬁ;

- IOCTaTOYHBIM MUHUMAJIbHBIA YPOBEHb CHOPMUPOBAHHOCTH 3aBIICHHBIX B
paboueit mporpaMme KOMIIETEHIINI;

- HCTIBITHIBAET 3aTPYAHECHUS ITPH 0OOCHOBAHUH aJITOPUTMA BHITIOJTHEHUS 3a1aHUN

Oruenka 3HAHUA:

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

(HE 3a4TEHO) - OTKa3 OT OTBeTa (BBINOJHECHUS MMCbMEHHON paboThI);
- 3HAHHUE OT/CIHHBIX HCTOYHUKOB, PCKOMEH/IOBAaHHBIX pa0oueii mporpaMMon 1o
JTUCITUILIAHE;
YMCHUSI:

- HE yMEET UCIOJIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HaJM4uue rpyObIX OmnO0K

HaBBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 33/1aHUN;

- HU3KUH ypOBEHb C(POPMUPOBAHHOCTH 3asIBIICHHBIX B paboyeil mporpamme
KOMIICTCHITU;

- OTCYTCTBUE HAaBBIKOB CAMOCTOSITEIbHOM paboThI;

- HE MOKET 00O0CHOBATh AJITOPUTM BBINIOJIHEHUS 3aJaHUI

7.4. TeopeTnueckue BONPOCHI W NPAKTUYECKHE 3aJaHUS A HPOBEACHMSI NPOMEKYTOUHOM aTrTecTaluu
oOyyaromuxcsi, Heo0OX0AUMBIE Ul OLEHKH 3HaHWN, YMEHHH M HaBBIKOB M (WJIM) OMbITa MPO(ecCHOHATBHOM
NEeSTENIbHOCTH,  XapaKTepU3YIOHMX dTanbl  (GOpMHpOBaHUS KOMIETEHIMH B  IPOIECCE OCBOCHMUS
00pa3oBaTebHONU MPOTPaMMBI

7.4.1. TeopeTrueckue BOMPOCHI JIJIsl TPOBEICHUSI MPOMEKYTOYHON aTTeCTAIUU 00YUaIOIUXCS

1. Knaccugukanus HEOpraHMYeCKMX COEAMHEHHH (OKCHJIbI, KUCIOTHI, OCHOBAHHs, COJIU CpEIHUE,
KHCJIble, OCHOBHBIE): HA3BaHUs, OCHOBHbIE XMMHUECKHUE CBOICTBA.

2. Ctpoenue atoma. KBaHToBBIE uncia: 0003HaYeHHe, PU3MUECKUI CMBICI.

3. Hpunnun IMaymu. Ipasuno Xynna. [IpaBuno KineukoBckoro. CTpoeHHe 37€KTPOHHBIX 000J0YEK
aTOMOB.

4. Tlepuogmueckuii 3aKoH U mepuoandeckas tadbnuma /1. 1. Menneneesa.

5. Xumnueckas cBs3b. KoBajleHTHas NOJspHAsL, HENOJISIpHAsI, NOHHASI CBSI3b.

6. Xumun4eckas cBa3b. Metammueckas cBsi3b. BonopoHas cBs3b.

7. KoMIUIEKCHBIE COEIUHEHUS: CTPOCHHE, IOJyUYEHUE, HOMEHKIIATYpa.

8. CkopocTh XMMHUYECKUX peakluidi. OCHOBHBIE (PaKTOPHI, BIUSIONINE HA CKOPOCTh PEAKIIUMI.

9. KuHeTnka XMMHUYECKUX peakluil. 3aK0oH JeHCTBYOMUN Macc. MI3MeHeHne CKOpOCTH ITPU U3MEHEHNUN
KOHIEHTpAIlUU BEUIEeCTB, aBiIeHUs, 00béMa. KoHCTaHTa CKOPOCTH — OT KaKMX [apaMeTpPOB 3aBUCUT, OT KaKHUX
HE 3aBUCHUT.

10. TemmnepaTtypa kak (akTOp KHHETUKM XMMHUYECKHUX PpEaKIMii: BO3JEHCTBUE TeMIepaTyphl Ha
ckopocTh peakuuu, IlpaBuno Baut-T'odda, ypaBuenne Appennyca. Katanuzaropsl: onpeneneHue, TpUHIHIT
JIEUCTBUS HA MEXAHU3M PEAKIIUH.

11. Xumuueckoe paBHOBECHE: YCIOBHE BOSHUKHOBEHUS, 3aIIMUCh KOHCTAHTY PaBHOBECHS B 00IIEM




suze. [lpunnun Jle Hlatense. BnusHue temmneparypsl, NaBJICHUS U KOHLICHTPALMM BEIIECTB HA CMEILCHUE
paBHOBECHS.

12. Cioco0Obl BeIpasKeHHsI KOHIICHTPALUU PaCTBOPOB: Ha3BaHUs, (DOPMYJIbl, €TUHHUIIBI U3MEPEHHUSL.

13. Dnexrponutrueckas aucconuanus. CunbHbIC W caOble JIEKTPOIUTHI: ONMpeaeiieHue, TPUMEPHI.
Crenenp u KOHCTaHTa aucconuanuu. CMelleHne XMMHUYECKOTO PaBHOBECUS IPU JUCCOLMALUU (BIHUSIHHE
TEeMIIEpaTyphl, pa30aBieHUs], OAHOUMEHHBIX HOHOB).

14. NonHoe npousBeneHue BoAbl. Bonopoanslii nmokasatenb cpenpl. Pacuer pH cuibHBIX U cinaObix
3EKTPOJIUTOB.

I'mpponu3 coneli. CmelieHne XUMHUYECKOIO paBHOBECHS IIpoliecca TUApon3a (TeMieparypa,
pa3baBiieHue, OTHOMMEHHbBIC HOHBI).

15. XKectkocTh BOJBI, €€ BUABI, CIOCOOBI YCTPaHEHUSI.

16. JlucniepcHble cuCTEeMBbI, UX Ki1accuduKalys, CTpOSHUE MUIIEIUIBL.

17. O6mue puzndeckne U XUMUIECKUE CBOMCTBA METAJNIOB (B3aUMOICHCTBHE K HEMETAIIIAMH, BOJIOM,
kuciotamu, kuciotamu-okucautesimu: HNO3 paz6, HNO3 konm, H2SO4 koHIT). DIEKTPOXUMUYECKAN PsiT
HAIpPsSDKEHUS. METAJIJIOB.

18. 'anpBaHWYECKUH AEMEHT: MPUHIUI pabOThl, MPOLIECCHl Ha KaTo/ie, IPOLIECChl Ha aHOJE, OTIUYHE
OT JIeKTpoJin3a. YpaBHeHrne HepHeTa — BbIuncieHre NoTeHnuana uis a1ekTpoaa. CTanaapTHBINA JIEKTPOIHBIN
noteHuuman. 2J{C raJbBaHUYECKOT0 3JIEMEHTA.

19. DnexTponu3: onpeaeseHne, OTIMUNE OT TaJbBAaHUYECKOTO AJIEMEHTa. DJIEKTPOJU3 BOJBI, COJICH,
KHUCJIOT U OCHOBaHMi. 3akoHbl Dapajesi.

20. Koppo3us MeTaJIJIOB B KUCJIOM, HEUTPATILHOM CpeJie B KUCIOPOIHON U OECKUCTOpOaHOM cpene. Buabl
KOpPpO3UHU. MeTO/Ibl 3aMThl METAINIOB OT KOPPO3HUH.

21. Baxueillive NpUPOAHBIE COEIMHEHUS KalbliUs, BO3AYLIHbIE W TUAPABINYECKHE BSIKYIIHE
CTPOUTEIBHBIE MAaTEPUAIIBI - TPOLIECCHI ITPU UX MOJTYYEHUU U TBEPACHUMU.

22. TlomumepHbIe MaTepHaibl, UX OCOOBIE CBOWCTBA, OCHOBHBIC BHJBI IMOJUMEPOB, O0IACTH HX
MIPUMEHEHUS.

7.4.2. IIpakTuyeckue 3ajaHus U1 IPOBEIECHUS IPOMEXYTOUHOM aTTecTali 00y4arouXCs

1. HarucaTp ypaBHEHHE XMMUYECKON PEaKIuy, pacCTaBUTh KO3 PHUIINEHTHI.

2. PaccuuTtath BBIXOJ NPOLYKTA, UCIIOJIBb3Ysl 3aKOH SKBUBAJICHTOB.

3. Paccuurath TemnoBoi 3p(HeKT XUMUUECKON PEaKIIUH.

4. PaccunTaTh U3MEHEHHE CKOPOCTH XMMHUYECKOW pEaKLUMU NPU U3MEHEHUH KOHIEHTPALlMU BELIECTB
WM TEMIIEpaTyphl.

5. Hamucate ypaBHEHHE DIIEKTPOJIUTUYECKOW JOUCCOLMALMM W BBIPAXKEHUE JJI KOHCTaHTHI
JUCCOLUAIUH.

6. PaccunrtaTre 3HaYeHNE BOJOPOIHOTO ITOKA3ATENS CPEBI.

7. Hanucath ypaBHEHUE TUIPOJIN3A COJIU.

8. CocTaBUTH CXEMY TalIbBAHUYECKOTO JIEMEHTA, paccuuTars JJ[C 3Toro anemeHra.

9. BpuncanTh Maccy BEIECTBA, BBIEIUBILErOCs MIPU JIEKTPOIIH3E.

10. CocTaBUTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHYIO PEaKIMIO, OINPENEIUTh OKHCIUTENb U
BOCCTaHOBUTEb.

11. Hanncate ypaBHEHHE peakiMM MeTajlla C BOJOW, KUCIOTOM MM pacTBOPOM ILENOYH.

12. CocTaBUTh CXEMY 3JIEKTPOXUMUYECKONH KOPPO3UU METAJLIOB.

[IpakTHueckue 3amaHus Uil MPOMEKYTOYHOM aTTecTanuu pasMmemieHsl no aapecy DMOC Moodle
(https://moodle.spbgasu.ru/mod/assign/view.php?id=63287)

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

7.5. Metoanueckue MaTtepuaibl, ONpeessonne MpoLeyphl OLlEHUBAaHUs 3HAHUM, YMEHUHN, HaBbIKOB U (WJIH)
OTIbITa IPO(ECCUOHATBHOM 1eATENFHOCTH, XapaKTepU3YIOIKe 3Tanbl (JOPMUPOBAHUS KOMITETEHIINN



KoHTposb ypOBHS YCBOCHHBIX 3HAHUM, OCBOCHHBIX YMEHHMI W MPUOOPETEHHBIX HABBIKOB (BJIaJCHHH )
OCYIIECTBIISICTCS B paMKax TEKYIIEro ¥ IPOMEKYTOUYHOTO KOHTPOJIS B COOTBETCTBHH ¢ [TonokeHneM o Tekyem
KOHTPOJIE U IPOMEKYTOUHOMI aTTecTanuu odyvaromuxcs B CIIGIACY.

Tekymuii KOHTPOJIb OCBOGHHMS KOMIETCHIMH O IUCHUIUIMHE TIPOBOIUTCA IIPU HU3YyYCHUH
TEOPETUYECKOTO MaTepHasa, BBHIMOJIHEHUH 3aJaHWi Ha MPAKTHUYECKUX 3aHATHIX, COade OTYETOB II0
71a00paTOPHBIM PabOTaM, BBHIIOIHEHUN HHIANBUAYAIBHBIX 33/1aHIH B pOpME KOHTPOJIBHON PabOTHI,



pacueTHo-

rpaduueckoil pabotbl. TekyliemMy KOHTPOJIO MOAJIEKHUT IOCEIIAEMOCTh CTYIACHTAMU ayAMTOPHBIX
3aHATHH 1 paboTa Ha 3aHATHSX.
HToroBoii OIEHKOH OCBOEHWS JUCIHUIUIMHAPHBIX KOMIETEHIMH (pe3yibTaTOB OOydYEHHs IO
TUCIUIUIMHE XWMHUs) SIBIISCTCS IMPOMEKYTOYHAsl aTrrecranmus B (opme 3adéra, MpoBOAUMAS C YYETOM
PE3yNbTATOB TEKYIIEr0 KOHTPOJISL B CEMECTPE.

7.6. Kpurepun oneHuBaHus chOPMUPOBAHHOCTH KOMIIETCHIIUN TTPH MMPOBEICHUU MPOMEKYTOYHON aTTeCTAllUN

Kputepun
OIICHUBAHUS

YDOBCHB OCBOCHUs U OLICHKA

Onenka Onenka
«HEYIIOBIIETBOPHUTEI | «yI0BIeTBOpUTENHH | OLEHKA «XOPOILO» OrneHka «OTJIIMYHOY
bHO» o»
«HE 3a4TEHO» «3a4TEHO»
YpoBeHb OCBOCHUS | YPOBEHb OCBOCHHS | YPOBEHb OCBOCHMS YpoBeHb OCBOCHUS
KOMITETCHIIUHT KOMITETEHIIUHT KOMITETCHIIUHT KOMITETCHIIUH
«HEIOCTAaTOYHBIN». «IIOPOTOBBIIT». «IPOABUHYTBIN. «BBICOKHI.
Kommereniun He Kommerennun Kommerenun Kommerennun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hopMUpPOBaHBI. c(hOopMHUPOBAHBI.
3HaHUs CdopmupoBansl | 3HaHUS OOIIUPHEIE, 3HaHUs
OTCYTCTBYIOT, 0a30BbIE CTPYKTYPHI | CACTEMHbIE. YMEHUS | apryMEHTUPOBAHHbIE,
YMEHHUS U HABBIKA HE| 3HAHUU. Y MEHUS HOCSIT BCECTOPOHHHE. Y MEHHUS
c(hopMHUPOBaHbI (bparMeHTapHbI U PENpPOIYKTUBHBINA |yCHEHIHO MPUMEHSIOTCS
HOCSIT XapaxTep, K PEIICHUIO KaK
penpOyKTUBHBIN MIPUMEHSIOTCS K TUIIOBBIX, TaK U
Xapaxrep. PEIICHUIO TUITOBBIX HECTaHJAPTHBIX
JeMoHcTpupyercs 3a/1aHMi. TBOPYECKHUX 3aJaHUN.
HU3KHHA YPOBEHb JemoHcTpHpyeTCs JlemoHCTpHpyeTCs
CaMOCTOATEJIbHOCTU JIOCTaTOYHBII BBICOKUI YPOBEHb
MPAKTUYECKOTO YPOBEHB CaMOCTOSITEIIbHOCTH,
HaBbIKA. CaMOCTOSITENIBHOCTHU | BBICOKAsl aJalITUBHOCTh
YCTOMYHBOTO MPaKTUYECKOTO HABBIKA
MPaKTUYECKOTO

HaBBIKa.




OO0yuaromuiicst
JIeMOHCTPHPYET:
-CYIIECTBEHHbIE
poOeITbl B 3HAHUSIX
y4eOHOT0
Marepuaa;
-JI0IYCKAIOTCS
MPUHIMITHATEHBIC
OIIMOKY TP OTBETE
HAa OCHOBHbIE
BOIIPOCHI OMIIETA,
OTCYTCTBYET 3HAHUE
Y TIOHUMaHue
OCHOBHBIX TOHATUN
U KaTeTropuil;

OOyuarommiics
JEMOHCTPUPYET:
-3HAHUS
TEOPETUUECKOTO
MaTepuana,
-HEMOJIHbIE OTBETHI
Ha OCHOBHbIE
BOIIPOCHI, OIIUOKH B
OTBETE,
HEZ0CTaTOYHOE
MMOHUMAaHUE
CYIIIHOCTHU
M3J1araeMbIX
BOIIPOCOB;

OOGyuarommiics
JIEMOHCTPHUPYET:
-3HaHUE U
[IOHUMAaHUE
OCHOBHBIX BOIIPOCOB
KOHTPOJHPYEMOTO
obbeMa
MIPOTrPAMMHOTO
MaTepuana;

- 3HAHUSA
TEOPETUIECKOTO
MaTepuaia
-CIIOCOOHOCTh
YCTaHABJIMBATh U
00BACHATH CBS3b

OO0yuaromuiicst
JIeMOHCTPHUPYET:
-r1y0oKuHe,
BCECTOPOHHHE U
apryMEHTHPOBaHHBIC
3HaHUS IPOrPaMMHOIO
Marepuaa;
-II0JIHOC ITIOHUMAaHHUEC
CYIIHOCTH U
B3aUMOCBSI3H
paccMaTpuBaEMBbIX
MIPOIIECCOB U SIBJICHUH,
TOYHOE 3HAHHE
OCHOBHBIX TIOHSITHI1, B
paMKax o0CyKIaeMbIX

3HaHUA -HCYBCPCHHBIC U
-HEIIOHUMaHWE  |HETOYHbIE OTBETHI HA | IPAKTUKU U TEOPUH, 3aJJaHUi;
CYIIHOCTH JOTIOJTHUTEIbHbIE BBISIBIISITh -CII0COOHOCTD
JIOTIOJTHUTEIbHBIX BOIIPOCHI. IPOTUBOPEYHS, yCTaHaBIIUBATh U
BOIIPOCOB B paMKax poOJIeMBbI U OOBACHSTH CBSI3h
3ajjaHui Ouera. TEH/IEHIUH IPAaKTUKU U TEOPUH,
pa3BUTHS, -JIOTHYECKU
-IpaBWIbHBIE U 10CJe10BaTeNIbHBbIE,
KOHKpETHBIE, Oe3 coJiepKaTeNbHbIE,
rpyObIX OIHUOOK, KOHKPETHBIC U
OTBETHI Ha MCUEPITBIBAIOIIINE
IIOCTaBJICHHbIE OTBETHI Ha BCE 3aaHUs
BOTIPOCHI. ounera, a TaKxKe
JIOTIOJTHUTEIIbHbIE
BOTIPOCHI AK3aMEHATOPA.
IIpu BBINIOJIHEHUHN OO6yuatronuiics OO6yuaromuiics OO6yuaromuiics
MPAKTUIECKOTO BBITTOJTHUIT BBITTOJTHUIT MPABUIIHLHO BBITOJIHUII
3aJaHus OueTa PaKTUYECKOe MPAaKTUYECKOe MPaKTUYECKOE 3a/1aHue
oOyuarouiics 3ajjaHue OumerTa ¢ 3ajjaHue OumeTa ¢ ounera. [lokazan
MIPOJEMOHCTPUPOBA | CYIIECTBEHHBIMU HEOOJIBIIINMU OTJIMYHBIE YMEHUS B
7 HeJIOCTaTOYHBIH HETOYHOCTSIMHU. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUII. Jlonmyckarorcs IToka3zan xopomue | ydeOHOro Marepuaa.
[TpakTuyeckue omuOKH B yMeHUs B paMKax |Pemaer mpemnoxeHHbIe
3aJJaHus He COJIepKaHUU OTBETa OCBOEHHOT'O NpaKkTUYEeCKHUe 3aaHus
BBITIOJTHEHBI U pEUICHUH y4eOHOro 6e3 ommnodok
YMCHHUA OOyuarommuiics He MIPaKTUYECKUX MaTepuania. OtBeTni Ha Bce
OTBEYAeT Ha 3aJJaHHN. [IpemnoxxenHbIe JIOTIOJTHUTEIHHBIE
Bomnpockl ounera mpu| IIpu oTBeTax Ha NPaKTUYECKHE BOIPOCHI.
JIOTIOJTHUTEITHHBIX JOTIOJTHUTEIIPHBIE | 3aJaHMsI PEIIeHBI C
HaBOJIAIIUX BOIPOCHI OBLIO HEOOJIBIINMU
BOTIPOCAaX JOITYIIIEHO MHOTO HETOYHOCTSIMHU.
Iperno/iaBaTeds. HETOYHOCTEH. OTtBetni Ha
OO0JIBIIUHCTBO
JIOTIOJTHUTEITHHBIX

BOIIPOCOB.




He moxet BrIOpaTh HcnsiThiBaeT bes 3aTpynnenuit [Ipumenser
METOUKY 3aTpyAHEHUS 110 BEIOHMpAET TEOPETHYECKUE 3HAHUS
BBIITOJIHEHUS BBIOOPY METOIUKHU CTaHJAPTHYIO JUTsL BBIOOpa METOIUKH
3a/1aHUM. BBITIOJTHEHUS METOAUKY BBITIOJTHEHUS 33a/TaHUMN.
JHomyckaet rpyOsbie 3a/laHUM. BBIIIOJIHEHUS He nomyckaet ommbok
OIIUOKY MpH JonyckaeT omuoku 3aaHUN. IIPY BBIIIOJHEHUHU
BBIIIOJIHEHUH npu BeinonHeHun | JlomyckaeT ommnoku 3a/1aHUI.
3a1aHUH, 3a/IaHU, HAPYILICHUSI| TPU BBITOJHEHUH CamocTosTenbHO
HapylaIlnue JIOTUKU PELICHUS 3a/laHUi, HE aHAIU3UPYET
JIOTUKY pELIeHUS 3azay. HapylIaroue pe3yabTaThl
5;;3?(23; 3azad. HcneiTbiBaeTt JIOTUKY PEIICHUS] | BBIOJHEHUS 3aJaHUM.
Henaer 3aTPYHEHHUS C 3a1a4 ['pamoTHO
HEKOPPEKTHBIE ¢bopmynupoBanueM | Jlemaetr KOppeKTHbIE |  0OOCHOBBIBAET X0
BBIBOJIBI. KOPPEKTHBIX BBIBO/IBI T10 penieHus 3aaay.
He moxer BBIBOJIOB. pe3ysibTaTamMm
000CHOBATH UcnbiTeiBaeT peuieHus 3a1a4yu.
AITOPUTM 3arpyaneHus npu | OGOCHOBBIBACT X0
BBIITOJIHEHUS 000CHOBaHUU pelieHus 3aaad 6e3
3a/IaHHM. anropuTma 3aTpyAHCHUMN.
BBIITOJIHEHUS
3aJlaHHAMN.

OrneHka 1o JUCHMIUIMHE 3aBUCHT OT YPOBHS C(OPMHPOBAHHOCTH KOMIIETCHIIMH, 3aKPEIUICHHBIX 3a
TUCLUILIMHOM, U TPEACTABISIET cOO0M cpenHee apu(PMETHYECKOE OT BBICTABJICHHBIX OLIEHOK IO OTIEIbHBIM
pe3ynbTaTam o0y4deHus (3HaHUsI, YMEHHUSI, BIIaJICHUE HABbIKAMHU).

OneHKa «OTIMIHOY/ «3aUTEHOY BBICTABIISETCS, €CIIH CpeiHee apu(hMETUICCKOE HAXOAUTCS B UHTEPBAJIe
ot 4,5 1o 5,0.

OreHKa «XOPOII0Y/«3a4TCHOY» BBICTABIISACTCS, €CIIU CpeaHee apuPMETHISCKOS HaXOAUTCS B HHTEPBAJIC
ot 3,5 1o 4,4.

Or1eHKa «yJTIOBJIETBOPHUTEIIBHOY»/«3aUTEHOY BBICTABIISIETCS, €CIU CpeiHee apu(PMETHIECKOE HAXOIUTCS
B MHTEpBaje ot 2,5 1o 3.,4.

OrneHKa «HEYIOBJICTBOPUTEIILHOY/ «HE 3a4YTEHO» BBICTABISIETCSA, €CIU CcpeaHee apu(pMeTHYECKOoe
HaxonauTcd B uHTepBaiie ot 0 1o 2,4.

8. YueOHo-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHUYECKOE o0ecneuyeHue TUCIHIIMHBI (MO1yJIs1)
8.1. IlepeueHb OCHOBHOM U IONOJHUTENIBHOMN JTUTEPATYpbl, HEOOXOIUMOM Il OCBOCHUSI AUCLUIIIIMHBI (MOJTYJIS)

KonmuectBo
IK3EMILIIPOB/IIEKTP
oHHBIN aapec DbC

Ne ABTOp, Ha3BaHUeE, MECTO U3AHUs, U3/1aTENILCTBO, TOJ1 U3JJaHNs yuyeOHOH 1
n/m y4e0HO-METOINYECKON JTUTEPaTyphl

OcHoBHAasl JJuTEpaTYpa

CemepuxoB M. C., I'epacumoBa E. C., ®usnueckas XUMHS CTPOUTEIbHBIX
1 |marepuanos, ExarepunOypr: Ypanbckuii denepanbhbiii yHuBepcuter, IbC
ACB, 2015

9bC

XamutoBa A. U., Autonosa JI. B., byceiruna T. E., Ky3nenos A. M., OcHOBbI
2 oprannyeckod xumuu. OpraHudyeckue NOJUMEpHble Marepuaibl, Kazanb:
Kazanckwnit HAITMOHAJILHBIH HCCIIEIOBAaTEIILCKUH TEXHOJOTHYECKUH
yHUBepcuret, 2010

http://www.iprbooksh
op.ru/61993.html

AbakymoBa P. A., Axumor JI. U., Augpeea H. A., bampmakoB M. [,
3 l'onuaposa U. B., Unuuk B. B., Muponos A. M., Muponos /l. A., [1aBnoB A.
., Cysepuena O. JI., Yxuna A. B., Xaimmna O. M., Akumos JI. 1., Xumus, CII6.,
2008

ObC

JlomoJHUTENbLHAA JJUTEPATYPA




1 [AxwmetoB H. C., Obmas u neopranudeckast xumusi, CI16.: Jlans, 2014 9BC

2 |Tenbdman M. ., FOcrparos B. I1., Xumus, CII6.: Jlaus, 2017 9bC

Axumos JI. U., AunpeeBa H. A., banemakos M. /]., 'onuaposa U. B., Mnuuk B.
1 |B., Muponos A. M., Muponos JI. A., ITasnos A. U., Yxuna A. B., Xamuna O. 9BbC
M., Xumus, CI16., 2013

Ooyuarommecs u3 uncia nHBaIH 0B 1 il ¢ OB3 obecrieunBaroTCs Me4aTHBIMU U (WIIN) JIEKTPOHHBIMH
00pa3oBaTebHBIMU peCypcaMu B JOpMax, aJallTUPOBAHHBIX K OTPAHUYEHUSAM HX 37J0POBBS.

8.2. Ilepedenp pecypcoB HH(DOPMAIIMOHHO-TEIIEKOMMYHHKAIIMOHHON ceTn «MHTepHEeT», HEOOXOIUMBIX IS
OCBOCHHUS JUCITUTUTUHBI (MOTYJIS)

HaumenoBanue pecypca cetu «AHTepHeT» DJIEKTPOHHBIN aapec pecypca

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

O6mas xumusa ais crygentos CIIGIACY hp?id=2994

I'enspman M. U., KOctpatoB B. II. Heopranmueckas xumus:
VYuebHoe nocobue. 2-e u3j., crep. - CI16.: U3narenscTBo https://e.lanbook.com/book/4030
«JIaubpy, 2009. - 528 c.

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

XuMus B CTPOUTCIBbCTBC

[TerpoBa XMUMU A BAXKYILUX CTPOUTEJIBHBIX http://window.edu.ru/resource/163/6516
MATEPHAJIOB 3/files/88.pdf

AxmeroB H. C. O6mas u HeopraHudeckasi XuMusi: YueOHuK. — 8 - )
e u3J., crep. - CI16.: MU3marensctBo «Jlane»,2014. - 752 C. https://e.lanbook.com/book/50684

OcHoBbl xumuu. HHTepHer-yueOHMK (A. B. Manyiinos, B. U.

Pomoros, HT'Y . HopocHGmpex) http://www.hemi.nsu.ru/

8.3. IlepeueHnb cOBpeMEHHBIX MTPOPECCHOHABHBIX 0a3 TaHHBIX U MH(POPMAIIMOHHBIX CTIPABOYHBIX CUCTEM

HaunmenoBanue DJIeKTPOHHBII aJipec pecypca
DJIeKTPOHHO-0MOIMOTEUHAs cucTeMa u3aareabcTa "Jlanp" https://e.lanbook.com/
Cucrema qucranimonHoro ooyuenus CII6IACY Moodle https://moodle.spbgasu.ru/
HHTepHeT-TpeHaKepbl B chepe 00pa3oBaHus http://www.i-exam. ru

Hayunas JJIEKTPOHHAs

Hayunas snexrponnas 6ubnunorexka eELIBRARY.RU 6ubmorexa L IBRARY RU
Poccuiickas rocynapcTBeHHasi OnOIMoTeKa WWW.rsl.ru
EnuHbI  37€KTPOHHBIM pecypc yueOHO-METOAMYECKON JUTepaTyphl

CIIoI'ACY www.spbgasu.ru

Nudopmanmonnas cetb CHEMMET (Poccus) Ha cepBepe XuMH4eCKOTro
dakynpreta MI'Y sBIs€TCS COBOKYIMHOCTBIO 0a3 JaHHBIX MO XUMHU
(oOpasoBaHue, HayKa, TEXHOJIOTHs), PACIpeleNeHHbIX Ha -cepBepax B[WWW.chem.msu.su
npejaenax poccuiickoi yactu cetu Internet u Bkiro4aeT oTe4eCTBEHHBIE U
3apyOekHble THPOPMAIIMOHHBIE PECYPCHI IO XUMUU

https://www.spbgasu.ru/Univer
Oo6pasoBarenbhble nHTepHET-pecypebl CITOIACY sitet/Biblioteka/Obrazovatelnye
internet-resursy/

https://www.spbgasu.ru/Univer
[epuoanueckue uznanus CIIGIACY sitet/Biblioteka/Periodicheskie_
izdaniya/




8.4. Ilepeuenp WH(GOPMAIMOHHBIX TEXHOJIOTHH, HCHOJB3YEMBIX NPU OCYIIECTBICHHH OO0pa30BaTEILHOTIO

mpouecca IO JUCHUIUIMHE,
MPOrPaMMHOTO O0ecTieueHus

BKJIIOYAss TIEpEYCHb JIMIICH3MOHHOTO M CBOOOJHO pacipoCTPaHsSIEMOTO

Haumenosanue

Croco0 pacnpocTpaHeHuUs
(JTMIIEH3UOHHOE WK CBOOOTHO
pacupocTpaHsIeMoe)

Microsoft Windows 10 Pro

HoroBop Ne  J132009689201 ot
18.12.2020r IIporpammHbIe
npoykThl Maiikpocodt, gorosop Ne
1132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpetin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Microsoft Office 2016

Horosop Ne /132009689201 ot
18.12.2020r [IporpammubIie
npoaykTsel Maiikpocodt, moroBop Ne
132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

8.5. MarepuanbHO-TeXHUYECKOE 00ecIIeueHUe TUCIIUITIIMHbI
CBezieHrst 00 OCHAIEHHOCTH YUEOHBIX ayAUTOPUI M MOMENICHUH JIJIsl CAMOCTOSTEIBHOM paboThI

HaumenoBanue yueOHBIX ayJUTOPHI U TOMEILIEHUH
JUTSL CAMOCTOSITEIIBHON pabOoThI

OcHalieHHOCTh 000pYJIOBAHUEM U TEXHUUECKUMHU
cpelcTBaMu OOyueHus

40. VYuebHble ayauTOpuUu JJI1  I[POBEACHUS
MPAaKTHYECKUX 3aHATHH, IPYIIIOBBIX u
WHIWBUIYAIGHBIX  KOHCYJbTAlMH,  TEKYIIETO

KOHTPOJIA U HpOMe)KYTOQHOIZ aTTeCTaluu

Kommiekr MYJIbTUMEAUINHOTO o0opynoBaHus
(mepcoHaIbHBII KOMIIBIOTED, MYJIbTUMEIUNHBIN
MIPOEKTOP, SKpaH, AyAHO-CHUCTEMA), JOCKA, KOMIUIEKT
yueOHOI MeOenu, MOJKIYeHnEe K KOMIIBIOTEPHONW CeTH
CIIOI'ACY, BeIxoa B MHTEpHET

40. ITomerieHust 17151 CAMOCTOSTETHHOM PabOTHI

[TomemieHue 17151 caMOCTOATEIBLHOU PaOOTHI (YUNTATIBHBIN
3an Oubnuoteku, aya. 217): I11IK-23 mt., B T.4. 1 mt.- [IK
st gun ¢ OB3  (cuctemHblii  OJIOK, MOHHUTOP,
KJIaBUaTypa, MbIIb) C TOAKIOYEHHUEM K CETH
«IHTEepHET» M 00ECIeueHUEM JIOCTYIA B SJIEKTPOHHYIO
nHpopMalMoHHO-00pa3oBarenbHyto cpeny CIIOIACY.
110 Microsoft Windows 10, Microsoft Office 2016




Meb6ens: Cronbl (mapThl), JOCKa MeJOBas, J0CKa
MapkepHas, ctoia Jabopatopubii JID-JIOO, crox
naboparopubiii Manbiii JIO-OO, mikag BHITSKHONH €
MIO/IBOJIOM BOJIBI,

ObopynoBaHue: MPOEKTOP, IKPaH, BEChl TEXHUYECKHUE,
yCTaHOBKA TUTPOBAJIbHASA, CEKYHIOMEp, J1a00paTOPHBIi
peoctar, kouaykrtometp Waterproof ECScan  Low,
Becbl aHamuTHyeckne GR-120, MarHWTHBIE MEIIANIKH,
Bechl naboparopueie: BJITD 2200, BJIT-1100, BJITOS-
150, meur mydensnas 3 1 CHOJI-3/11, cymmnbHBIN
mkap NOL 24/200, pH- merp-mmumBonsT™MeTp pH-
150MU, OapomMeTp,  TEpPMOMETP, TICUXPOMETP,
MOHOMETpUUYECKUH u3Meputenb «Craryc-2», CUéT4MK
40. VYwueOHble ayauTOpUM JUIA  TMpOBeaeHUs|a3pouHoB «Candup»

IPAKTUYECKUX 3aHATUH, nabopaTopHbIX [ XuMHUUecKass mocynaa (MpoOMpPKH, IITATHBBI, CTAKaHBI,
paboT,rpynmoBBIX u WHAUBUAYAIbHBIX |KOJIOBI, OIOPETKH, MUIETKH, IITATUBBI IS MPOOUPOK),
KOHCYJIbTalUH, TEKYIIETro KOHTPOJIS U [XUMHYECKHE PEaKTUBBI.

IIPOMEKYTOUHOM aTTeCTaluu Y4eOHOo-HarIsAIHbIE nocoous u IJIAKAThI:

[lepuoanueckass cucremMa XHUMHYECKHX JJIEMEHTOB
J.1.MenneneeBa, Tabmuiia pacTBOPUMOCTH B BOJIEC
BaOXHEHIINUX cojledl u  rugpokcunoB, CreneHb
JUCCOIMAIMU KHUCIIOT ,IIEeJI0Ye U CcoJied B BOJIHBIX
pactBopax, IIpousBeneHne pacTBOPUMOCTH HEKOTOPBIX
Hekotopeix BemiectB npu 180 C, KoHcTaHThI
HECTONKOCTH KOMIUIEKCHBIX HOHOB, CXemMa BOJOPOJHOTO
anekTpona, Psan Hanpspkenus metaimioB. HopmanbHbie
(cranmapTHbIC) AJIEKTPOIHBIE MOTEHITHAIHI,
XHUMHYECKHE CBOMCTBA METAJJIOB, 3allUTa MeTajljia OT
KOppOo3uu(IIpOTEKTOpHAs), Cxema KOHTaKTHOM
KOppO3UHU METaJlIOB, Cxema KOPPO3HOHHOT'O
pa3pyLICHHS Kene3a

YueOHas ayauTopud JJIsA MMPOBCACHUA 3aHATUHN
JCKIIMOHHOIro  THIIa, KOMIIJICKT MYHBTHMGHHﬁHOFO

BaHUA i HaJILHBIN KOMIBIOT
40. VYuyeOHble ayoguTopuu  JJIS1  IIPOBEACHUS 060pyﬂ0 N ( epco 0 foTep,
o MVJIBTUMEIUNHBIA 11 KT KpaH HO-CHCTEM
JICKIIHOHHEBIX 3aHATUN yin CA POCKTOD, SKpaH, ayz[v 0-cuetre a),
JO0CKa, 9KpaH, KOMILIEKT yqeGHOI/I MeOenu,

noakoueHne kK kommnerotepHoit cetu  CIIGIACY,
BbIX0JI B MIHTEepHET

Z[J'ISI HHBAJIMJO0B U JIUI] C OB3 obecnieunBaroTCS CIICHHUAJIBHBIC YCIIOBUA I ITOJTYUCHUA 06pa3013aH1/1${ B
COOTBETCTBHH C Tp€6OBaHI/I$[MI/I HOPMATUBHO-IIPABOBBIX JOKYMCHTOB.
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