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1. Heau 1 3a1a4n 0CBOCHUS TUCHMILIUHBI (MOIYJIs1)
MOJIyuYeHUEe 3HAHMN MO XUMHUH, 00ecreunBaolield OCHOBY MOATOTOBKHM OakaiaBpa, TOCTaTOUYHOM JUis

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 IOJ0XKEHUS COCTABISIONINX UX JIEMEHTOB B HepHOI[H‘ICCKOﬁ
CHUCTEMC U XapaKTepa XHUMHYCSCKOH CBSI3U IIPUMCEHHUTEIILHO K 3a1a4aM XHUMHYECKOH

TEXHOJIOTHUH;

2. npupoabl XUMHUUYCCKUX peaKHHﬁ, HCIIOJIB3YEMBIX B IIPOM3BOACTBE XHMMHUUYCCKHUX BCIICCTB U
MaTepraIoB, KHHCTUYCCKOTIO U TCPMOJUHAMHUYCCKOI'O IMMOAXO0J0B K OITMCAHHUIO XUMHUYCCKUX ITPOLECCCOB € 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 CHUCTEMC,
4. COBpPEMECHHBIX TeH,Z[eHI.[PIfI Pa3BUTHA HeOpraHquCKOfI XUMHHU U HCOPTaHUYCCKOI'O

MaTEDHUATIOBEICHU .

2. IlepeyeHb NJIaAHHMPYeMBbIX Pe3yJbTATOB OOy4YeHHSl MO MAUCHUILIMHE (MOAYJI0), COOTHECEHHBIX C
HHIMKATOPAMHU JI0CTHKEHHUs KOMIIeTeHIN i

Ko n HaumeHoBanue

Ko 1 HaumenoBanue

[Inanupyembie pe3ynbTaThl 00YUSHHS IO

KOMIIETEeHIIUU UH/IMKaTOpa JOCTUKEHUS JUCLUIUIMHE, 00eCIeunBaroLIie JOCTHKEHUE
KOMIIETEHIINU IUTAHUPYEMBIX pe3ynbTaToB ocBoeHust OIIOI1
OIIK-1 Cnocoben pemars|OIIK-1.1 Brrsasnenue v[3Haer

3amaun  po(hecCUOHATBLHOM
NESTEIbHOCTY HAa OCHOBE

HUCIIOJIB30BaHUA

TCOPCTUICCKUX u
MPAKTUYCCKUX OCHOB
€CTCCTBCHHBIX u

TCXHUYCCKUX HAYK, a TAKKC
MAaTE€MaTUYCCKOr O armapara

kinaccuukanus (GU3NYECKUX |

XUMHNYCCKUX pouecconB,
NPOTEKAIIMX  HAa  OOBEKTe
npodeCCHOHAILHON
JESITEIbHOCTH

XUMHYECKYIO TEPMHHOJIOTHIO, CBOICTBa
XUMHUYECKUX DJIEMEHTOB M HX COEAUHEHMH,
COCTaBJISAIOLINX OCHOBY CTPOUTEIIBHBIX
MaTepuanoB. EcTeCTBEHHOHAYyYHYIO CYIIHOCTb
npobiem, BO3HUKAIOIINX B xoJe
npo¢eCcCuOHAIBHON JACSITEIbHOCTH

OCHOBHBIE XUMHYECKHE SBIICHUS, 3aKOHBl U
TEOPHUH KJIACCUYECKON M COBPEMEHHOW XWUMHHU,
OCHOBHBIE€ TIOJIOKEHUS U PACUETHBIE METObI
€CTECTBEHHO-HAYYHBIX JUCLHUIUINH, Ha KOTOPBIX

O0asupyeTcss u3ydeHHe MNpodecCHOHATBHBIX
JTUCITUTUTAH

ymeer

BBISIBIIATh  €CTECTBEHHO-HAYYHYIO CYIIHOCTh
npobiem, XapakTepHbIX Uil JaHHOU

npo¢eCCUOHANBHON JACSITEIbHOCTH

IPUMEHSTD MOJIyYeHHBIE 3HAHUS 110 XUMUU TIPU
W3YYCHHH JPYTUX JTUCIUIUIMH, BBISIBIIATH
KOHKPETHOE€ XUMHYECKOe COJepKaHue B
MPUKIATHBIX  3a7adax  MpoQeCcCHOHAIBHON
JEeSTeNIbHOCTH

BJIaJieeT HABBIKAMH

uHdopmanueid O Ha3HAUYGHUU U 00JACTIX
MIPUMEHECHHSI OCHOBHBIX XUMHUYECKUX BEIIECTB U
HX COCIMHEHUN.




OIIK-1 Cnoco6en pemars|OITK-1.3 Onpenenenue|3naer
3agaun Mpo(ecCHOHATBFHON [XapaKTepUCTUK  XUMHYECKOro[oomrue 3aKOHOMEPHOCTHU POTEKAHUS
NEeSTeIbHOCTH Ha OCHOBe|mpoiiecca (sIBJIEHUS), | XUMHUYECKUX  IPOLIECCOB  HPUPOJIHOTO U
UCTIOJIb30BaHUS XapakTepHOro s OOBEKTOB|MPOU3BOIACTBEHHOTO XapaKTepa.
TEOPETUICCKUX u|npodeccnoHaIbHON ymeeT
NPaKTUYECKUX OCHOB|IEATEILHOCTH, ~ HAa  OCHOBE|HCIIOJIb30BAaTh OCHOBHBIC METOBI XUMHUYECKOTO
€CTECTBEHHBIX U|9KCIIepUMEHTATIbHBIX MCCJIETOBaHM BEUIECTB U COSAMHEHU.
TEXHUYECKUX HAyK, a TaK)Ke|UCCIIeTOBAHMUM BJIajieeT HABbIKAMHM
MaTeMaTUYECKOTO0 arnrmapaTa HABbIKAMHU ONMCAHUSA OCHOBHBIX XHMHYECKUX
SIBIICHUI
OIIK-1 Cnocoben pemats|OIIK-1.4 [IpencraBnenue|3naer
3agaud  MpodecCHoHaIbHOM [0a30BbIX uist|o0mue 3aKOHOMEPHOCTH POTEKaHUs
JeSITeIbHOCTH Ha OCHOBE|Mpo(ecCHOHATBbHON cepbl|XUMUYECKUX  TPOLECCOB  NPUPOAHOTO H
UCIIOJIb30BaHUs buznyecKux  MPOLECCOB  H|MPOM3BOACTBEHHOI'O XapaKTepa.
TEOPETUYECKUX U|sBICHUN B BUJIC|ymeeT
MPAKTUYECKUX OCHOB|MaTeMaTH4eCKOro(nx) pemiate  3aJayd  [peAMETHOHl  obusactw,
€CTECTBEHHBIX u|ypaBHeHus(i1) OTIpeNeNsTh HarpaBJICHUS XUMHAYECKHX
TEXHUUYECKUX HAYK, a TaKXKe B3aMMO/ICICTBHI.
MaTeMaTHYECKOTO amrmapara
BJIajieeT HABbIKAMHM
HABbIKAMU MPUMEHEHUS MaTeMaTH4YeCKOro
ammapara Uil pelieHus XMMHYECKHX 3a1ad U3
OOILIEMH)KEHEPHBIX U CHEIUATBHBIX JUCIUTIINH
npodWIN3alui;  ONBITOM  HCIIOJIb30BAHHS
OCHOBHBIX METOJIOB, CIIOCOOOB M CpEACTB
MOJy4YeHUs: U nepepaboTku mH(popMaruu s
pellIeHNs] KOMIUIEKCHBIX HH)KEHEPHBIX 3a71a4
OIIK-1 Cnoco6en pemars(OIIK-1.5  BriGop  6a3oBbIX|3HaeT
3amaun  Mpo(eCCHOHANBPHON |PU3NYECKMX W XUMHUYECKUX|OCHOBHBIE 3aKOHBI XHMHUU W TPEBpPAIICHUS
NeSITeIbHOCTH HA OCHOBE[3aKOHOB JIJIsl DELIeHMs 3a]ad|BeliecTB, METO/Ibl aHAIN3a XUMUYECKUX CUCTEM
UCIIOJIb30BaHUs npodeccuoHanbHOM €CTECTBEHHO-HAYYHYIO CYIIHOCTb IpoOJeM,
TEOPETUYECKUX U|aAeqaTeNbHOCTH BO3HUKAIOIIYIO B npodeccuoHaTbLHON
NPaKTUIECKUX OCHOB NeSITETTHHOCTH.
€CTECTBEHHBIX u ymeeT

TCXHUYCCKHUX HAYK, a TaAKXKEC
MaTeMaTUYCCKOro alirapara

pemarh 3a7a4u B 001acTH MpodhecCruoHATBHOM
JIEATETbHOCTH C HCIOJIb30BAHMEM 3HAHHUM O
BEIIIECTBE U XUMUYECKHUX CUCTEMAX, paboTaTh C
yueOHOM, CIpaBOYHON W  METOAUYECKOU
JITEPATYPOIl.

BJIa/IeeT HABbIKAMU

HaBBIKAMH 00O0OIIEHUS M aHaIu3a MOJYYeHHOU
uH(pOpMaInu; MIPUMEHEHUS OCHOBHBIX
TEOPETHYECKUX 3HAHWM ISl PEIICHHs 3ajad,
BO3HUKAIOIMIKUX B 001acTé mpodeccHoHaNbHOMI
JIeATeTLHOCTH.

3. Yka3anue MecTa JUCHMILIMHBI (MOYJIs) B CTPYKType 00pa3oBaTe/IbHOI POrpaMMbl
HNannast nucnuruinHa (Moayib) BkiIrodeHa B bnox «/luctumiubel, moaymu» b1.0.12 ocHOBHOI
npodeccuonansHoi oOpazoBarenbHOU mporpaMMbl 08.03.01 CTpoUTENbCTBO U OTHOCUTCS K 00s3aTeNbHOM

YyacTH y4eOHOTro IJIaHa.




JucuumirHa OTHOCHTCA K 0a30BOM YacTM MaTeMaTHYECKOT0 W €CTECTBEHHO-HAyYHOTO IMKIA H
OCHOBBIBA€TCS Ha 3HAHUAX, HABBIKAX M YMEHUSIX, IPUOOPETEHHBIX B pE3yJIbTaTe

OCBOCHMS XUMHH (0a3UCHBIM YpOBEHb), (PM3UKM U MATEMATUKU IPU TMOJYYCHHH CPEIHEro OO0IIero
oOpa3oBaHMs. YCHEIIHOMY OCBOCHHMIO IUCIMIUIMHBI COMYTCTBYET MapajuleibHOe H3yuyeHue (u3nku u
MaTEMaTHKHU KaKk 0a30BbIX €CTECTBEHHO-HAYYHbIX JUCLUIUINH.

s ycriemHoro ocBOeHUs AUCIUIUIMHBI CTYIEHT JOJIKEH

3HATh:

l. BaxHellmMe XWMHMYECKHE IIOHATHS: BEIIECTBO, XHMHYECKUH 3JIEMEHT, AaTOM, MOJIEKYJa,
OTHOCHUTEJIbHBIE AaTOMHAs W MOJIEKYJIIpHAs Macchl, HOH, aJUIOTPONUS, M30TONbI, XUMHUYECKass CBS3b,
ANEKTPOOTPHUIATEILHOCTh, BAJICHTHOCTb, CTENEHb OKHCIIEHHUS, MOJb, MOJSpHas Macca, MOJSPHBIH 00beM,
BEUIECTBA MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHMSI, PacTBOPBI, 3JEKTPOJIUT U HEDIEKTPOJIUT,
AIEKTPOJUTUYECKAS TUCCOUMALINS, OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJIEHUE, TEILIOBOM
3 PEKT peakium, CKOPOCTh XUMUYECKOH peakIiy, KaTalu3, XMMHUUECKOE PABHOBECHE;

2. OCHOBHBIE 3aKOHBI XMMHUHU: COXPAaHEHHsI MacChl BEILECTB, IIOCTOSHCTBA cocTaBa, [lepmoanueckuit
3aKOH,;

3. OCHOBHBIE TEOPUHU XUMHH: XUMUUECKOW CBSI3U, HIEKTPOIUTUYECKON JUCCOLIMALINY;

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 HEOPTAaHUYECKHUE BEILIECTBA M0 «TPUBUATILHOW» UM MEXKIYHAPOIHON HOMEHKIIATYpE;

2. ONpeAeIaTh: BAJICHTHOCTh U CTEMEHb OKUCIICHHUS] XUMUYECKUX 3JIEMEHTOB, TUIl XUMUUYECKOU CBSI3H B
COEIMHEHUSIX, 3apsi/l MOHA, XapaKTep CpPelibl B BOJHBIX PACTBOPAX HEOPraHMUYECKUX COSAMHEHUM, OKHCIUTENb U
BOCCTAHOBUTEJIb;

3. XapaKTepu30BaTh: AJEMEHTHI MaJIbIX MEPUOJIOB MO UX monoxeHuto B [lepuonnyeckoii cucreme J1.1.
MenpeneeBa; o0IIMEe XMMHYECKHAE CBOMCTBA METAJIOB, HEMETAIJIOB, OCHOBHBIX KJIACCOB HEOPTAaHWYCCKUX
COCTMHEHHI,

4. 0OBSCHSTH: 32aBUCUMOCTh CBOMCTB BEILIECTB OT UX COCTABA U CTPOCHUSI; IPUPOAY XUMUUYECKON CBSI3U
(MOHHOM, KOBAJIGHTHOM, METaJUIMYECKOW), 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOW pEaKUUU M TOJOKEHUs
XUMHUYECKOTO PAaBHOBECHS OT PA3TMYHBIX (PaKTOPOB:

5. BBIMIOJIHATh XUMHYECKUH HKCIIEPUMEHT IO PACIIO3HABAHUIO BAXKHEUIIINX HEOPraHUYECKUX BEUIECTB;

6. TIPOBOJUTH CAMOCTOSITEIIBHBIN MOUCK XUMHYECKONW MHPOPMAIMM C MCIOJIH30BAHUEM Pa3TUIHBIX
HMCTOYHUKOB (HAYYHO-TIOMYISPHBIX U3JaHUM, KOMIBIOTEPHBIX 0a3

JaHHBIX, pecypcoB Internet); nucmoap30BaTh KOMIBIOTEPHBIE TEXHOJIOTUU ISl 0OpaObOTKH U TIepenauu
XUMHUYECKON HHQpOpMAIMK U €€ MPEACTAaBICHUS B Pa3TUYHBIX (DOpMax; MPOBOJUTH KPUTHYECKHH aHAIH3
JIOCTOBEPHOCTH XUMHYECKON

uH(pOpMaIH, OCTYMAOIIEH U3 Pa3HbIX HCTOUHUKOB.

BJIAJICTh:

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

2. MEeToJaMHU OMpeNeleHUs] BO3MOXHOCTH TMPOTEKAHHUSI XMUMHUYECKHUX IPEBpallleHuid B pPa3IUYHBIX
YCIIOBUAX U OLICHKU UX HOCHG}ICTBHﬁ;

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

4. MeTo/1aMU TIPUTOTOBIICHUS PACTBOPOB 33JaHHON KOHIICHTPAIUH.

Ne Kon n HanMeHoBaHMe UHIMKATOpa
[Tocnenyromuye TUCIUTIITUHBI
/1 JOCTHKEHHUS KOMIETCHIINMN

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

1 [Mexanuka KHAKOCTHU U rasa 15’ OTIK-1 .7’ OTIK-3.2

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

2 |CtpoutenbHBIE MaTEpHAIBI 39

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

3 |dopoxHO-CcTpouTeNIbHBIE MaTepPHAIIbI 3.9




4 |ConpoTHBiIEHHE MaTEpUAJIOB

OIIK-3.2

5 |9xonorus

YK-8.1, OIIK-1.10

6 [be3omacHocTh KHU3HCACATCIIBHOCTH

8.5

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

4. O0beM AUCHUIIMHBI (MOAYJis1) B 3a4e€THBIX €IMHHMLAX € YKa3aHHEM KOJHYeCTBA aKaJeMHYeCKHX
4acoB, BbIJEJEHHbIX HA KOHTAKTHYI0 padoTy o0y4yawiuMxcs ¢ mpemnoaaBarejeM (10 BHIAAM y4eOHBIX
3aHATHUH) M HA CAMOCTOSAITEIbHYIO PA00Ty 00yUYaKOIIUXCS

Cemectp
W3 Hux yacel Ha
Bup yaeOHoit paboTh Beero [PaKTUYECKYIO
4acoB 1
TOATOTOBKY
KonraktHasi padora 50 50
Jlexnmonnsie 3ausaTus (JIek) 16 0 16
JlabopaTopHbie 3ansTus (J1a0) 16 0 16
[Ipaxtuaeckue 3ansatus (Ip) 18 0 18
HWnas koHTaKkTHAs1 pab0oTa, B TOM YHCJIE: 0,1 0,1
KOHCYJIBTAIMY TI0 KYpPCOBOM paboTe (TIPOeKTy),
KOHTPOJIbHBIM pabotam (PI'P)
KOHTaKTHas paboTa Ha aTTeCTAIMIO (ClaJa 3a4era,
3ayeTa ¢ OLICHKOM; 3aluTa KypCOBOH paOoThI 0,1 0,1
(mpoexTa); cmaya KOHTpOIBHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIIMIO B CECCHIO
(KOHCYTbTAIUS TIEPE] SK3aMEHOM U cliava
Yachl Ha KOHTPOJIb 0 0
Camocrositesbnast padora (CP) 57,9 57,9
O01as Tpy10eMKOCTh JUCHUIIITUHBI (MOTYJIs1)
yacpl:| 108 108
3aYeTHbIE ¢TUHHUILI: 3 3
5. Copep:kanne auUCHUNIMHBI (MOAYJs), CTPYKTYPHPOBaHHOe MO pa3iejaM (TeMaM) ¢ yKa3aHUueM
OTBEJCHHOI0 HA HUX KOJMYeCTBA aKaJeMHUYeCKUX YaCOB U BH/I0B YU4eOHBIX 3aHATHI
5.1. TemaTrueckuii MiIaH JUCIUILIAHBI (MOJTYIS)
KonTakTtHas pabota (110 yueOHBIM
3aHATHAM), Yac. Kon
WHIUKATOP
£ a
g | Jexuuu I13 JIP Bcero,
Ne Pa3nensl [UCIUILINHEL = CP JOOCTIDKEHU
(5} gac. q
U W3 HUX Ha W3 HUX Ha M3 HUX Ha
TpaKTH- MpaKTH- TpaKTH- KOMIICTCHIT
BCETO YECKYIO BCETO YECKYIO BCECTO YECKYIO nun
oaro- oaro- oaro-
TOBKY TOBKY TOBKY
1 pasnen. Ob0mereopeTHIecKue
BOIIPOCHI XUMHUH
OIIK-1.1,
OobmereopeTHueckue BOMPOCHI OIIK-1.4,
1.1. 1110 16 16 47 89
XUMHUU OIIK-1.5,
OIIK-1.3
2. |2 pazgen. CnenuanbHble
BOIIPOCHI XUMUHU




OIIK-1.1,
2.1. |CrenmanbHbie Bonpockl xumuu | 1 | 6 2 10,9| 18,9 OINK-1.3,
OIIK-1.5,
OIlIK-1.4
3. |3 pa3gein. Has koHTaKTHAs
pabora
3.1. |[Kontpo:b 1 0,1
4. |4 pa3znen. Kontposb
OIIK-1.1,
OIIK-1.3,
4.1. |®opma KOHTpOJIA 1 OIIK-1.4
OIIK-1.5
5.1. JIexuun
Ne | HanmenoBanue pasznena N
. HanmenoBanue u KpaTkoe COAepKaHUe JIEKIUI
n/m Y TEMBI JIEKIIUI
CrtpoeHue aToMa U CUCTEMAaTHKAa XUMHUYECKHUX 3JIEMEHTOB
CocrtaB aromubIx snep. M3otonbl. CTpoeHHE 3JIEKTPOHHBIX 000JI04EK
atomoB. [lpunuun nHeompenenenHoctu ['eit3enbepra. KBaHToBble umcna.
1 Obmereoperuacckue [TpaBuiia 3an10JIHEHUS IEKTPOHAMM aTOMHBIX opOuTanel. [Ipunnun [aynu.
BOHPOCHT XHMUH [IpaBuno Xynpaa. IIpaBuno Kineukosckoro.
[lepuomuueckuii 3akon u Ttabmuna J.M. Menneneesa. Ilepuonnvnocts
CBOMCTB 3JIEMEHTOB B 3aBUCUMOCTH OT UX 3JIEKTPOHHOTO CTPOEHHSI.
XuMHYeCKas CBSA3b U MEXKMOJIEKYJIIPHbIE B3aUMOJCHCTBUS
O6iereopernyeckue |XuMHYeCKas CBs3b. KoBalneHTHas MOJSApHAas, HENOJSApHass, JIOHOPHO-
1 BOIIPOCHI XUMHUHU AKICIITOpHAasd, MOHHAA CBA3b. Merammueckass CBS3b. BOI[OpOIIHaﬂ CBs3b.
Bnusinue tuna cBs3u Ha (PU3HKO-XUMHUYECKHE CBONCTBA BEILIECTB.
DHepreTuka XMUMUYECKUX peaklui
XuMuyeckass TepMoArMHaMHKa. TermoBoi 3(PQPeKT XUMUYECKHX peakKuil.
1 Obmereoperntieckie [lonsitue sHranenusa. 3akoH ['ecca, crnencrtBue 3akoHa ['ecca. Ilonstue
BOTPOCRT XHMUH HTponus. V3MeHeHWe HSHTponuM B XOjA€ peakuuu. OHeprus [ub0Oca.
CaMonpon3BOIbHOE IPOTEKAHUE PEAKIINN.
PacTBOpEI U CBOMCTBA pacTBOPOB
OO6pa3oBanue pacTBOpoB. PacTBopuMOCTb, (AKTOPBI, BIHSIONIME Ha
pacTBOpUMOCTb  BemlecTB. PactBopumocTh razoB. 3akoH ['enpwm.
1 Oobmereopernueckue |Konuenrpanmys pacTBOpPOB. Hacepiennsie, HEHACBHIIIEHHbIE u
BOIIPOCHI XUMUH nepeHachlleHHble  pacTBOpbl. CrocoObl  BBIp@KEHUS  KOHLIEHTpAIHi
pactBopoB. [duddy3us u ocmormueckoe nmasienue. OOmme CcBOWCTBA
pactBopoB. M3oToHnueckuit korpduuuent. 3akon Payns. Temnepatypa
KUIICHUS U 3aMep3aHus pacTBOPOB.
JlucniepcHble CUCTEMBI.
Knaccudukanus gucnepcHbIX CHUCTEM IO pa3Mepy YacTHIl U arperaTHOMY
2 CrenuaibHpie Bonpocs! cocrossHuto. (CBOMCTBAa BEIIECTBA B  BBICOKOAMUCIIEPCHOM COCTOSTHUM.
XHMHH CBoOoniHas MTOBEPXHOCTHAs SHEPTHsL. SIBnenns copOouuH.
ONEKTPOKUHETUYECKUE SIBIICHHUS.
XVMHYECKHUE MPOLIECCH B BSKYLIUX CTPOUTENBHBIX MaTepHUaax
['unicoBble BSKyIIME BENIECTBA. XUMUYECKUH U MUHEPAJIBHBIN COCTaB TJIHH.
2 Cnenunansaeie Bonpocs! |I'eHe3uc rimH u kaoauHoB. [lopTinanaueMenT — XMMUYECKU M MUHEPaJIbHBIH
XUMUHU cocTaB, MoOJy4YeHHe. BzaumopeiicTBue MHHEpPAIOB MOPTJIAHIIEMEHTa C
BoJ10#. Koppo3us ieMeHTHOro KaMHs 1 6eToHa. Buabl koppo3um.
2 Crenuanbabie Bonpockl (OCHOBEI OPraHUYECKOM XUMHUU U XUMUH HOJIUMEPOB.
XUMUHA OcHOBHBIE KJIaCChl OPTAaHUYECKUX COEAMHEHUN U MOJIMMEPOB.




BricokoMonekyspHbIe COCIMHEHHSI. TepmormacTuyHble "
TEPMOPEAKTUBHBIE TOJUMEPHI. XHMHUYECKasi CTOWKOCTb, CTapeHHe U
JNECTPYKILMS OJIMMEPOB.

5.2. IlpakTuyeckue 3aHsATUS

HanmenoBanne pasaciia

Ne .
/r | 1 TEMBI MPAKTHHECKUX HanmeHoBaHue U cofep:kaHue NPAaKTUYECKUX 3aHATUN
3aHATUI
Krnaccudukanus HeoOpraHMIeCKuX COSAMHCHUN
1 O6wereopernyeckue |Kiaccudukanys HEOPraHMYECKMX  COEIUMHEHMH  (OKCHIBI,  KHMCIIOTHI,
BOIPOCHI XUMUU OCHOBaHUS, COJM CpPEJHUE, KHUCIIBIE, OCHOBHBIC): HAa3BaHUS, OCHOBHBIE
XUMHUYECKHUE CBOKCTBA.
OCHOBHBIE 3aKOHBI U TOHATHUS XUMUHU
OcCHOBHBIE 3aKOHBI XMMHHO COXpaHEHHUsI MAacChl, IOCTOSHCTBAa COCTaBa,
OomereopeTryueckue .
1 KpaTHBIX OTHOILIEHHWH, ABoragpo). OCHOBHBIE TMOJOXKEHUS AaTOMHO-
BOIIPOCHI XUMUU
MOJIEKYJISIpHOTO yueHus. KommuecTBo BelecTBa. DKBUBAJICHT BEIIECTBA.
Pacuér 3kBUBaNEHTHBIX MACC CJIIOXKHBIX BEILIECTB. 3AKOH SKBUBAJIECHTOB.
XuUMHUecKasi KHHETHKA U paBHOBECHE.
CkopocTh XUMHUYECKOM peakiuu. DakTopbl, BIUAIOIIME HA CKOPOCTh
peakuuii. 3akoH geiictBus Macc. I[lpaBuno Baurt-I'odda. Dueprus
1 OOmiereopeTrueckue |aKTUBaLMU. YpaBHeHUE AppeHuyca. BiusHue kartaimsaropa Ha CKOPOCTb
BOIIPOCHI XUMUH XUMHUYECKUX PEAKLUH.
OOpatumble peakuuu. XuMudeckoe paBHoBecue. KoHcTraHTa paBHOBecHs B
TOMOTEHHBIX U I'eTepOreHHbIX mpoueccax. Cmeenue papHoBecus. [lpunnun
Jle Ularense.
PactBOpBI 1 cBOICTBa pacTBOPOB.
PactBOps! 2nekTponuToB. CuiibHBIE M ca0ble AIEeKTPOIUTHI. Juccormanmys
COJIEH, KUCJIOT, OCHOBAaHUM. DIJIEKTpOIUTHYECKas aucconuanusa. CTeneHs u
Ob6mereopeTnyeckme
1 KOHCTaHTa JHMCCONMAnMH. 3akoH paszbaBmenuss OctBampaa. MoHHOE
BOIIPOCHI XUMUH .
Mpou3BeIeHNE BOJbl. BomoponHblii mokaszarenb. Buabl cpenbl B BOJIHBIX
pactBopax. ['maponus coneit. CriocoObl yCHIICHHS THIPOIIH3A.
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
1 O6mereopernyeckre |CTeneHb  OKMCIEHHs — dyeMeHTa.  OKHMCIUTENbHO-BOCCTAaHOBHUTEIbHBIE
BOIPOCHI XUMUH peakuuu, ux Tunbl. OKUCIUTENTW | BOCCTaHOBUTENW. HampaBinenue
MPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB.
OCHOBBI 2JIEKTPOXUMUMU.
Bo3HUKHOBEHHME CKayka NOTEHIMala Ha IOBEPXHOCTH paslena Mexay
METaJuIOM W  pacTtBopoM. Bomoponusiii  snekrpoa. CranpapTHbie
JJIEKTPOJHBIE NOTEHIMaIbl. YpaBHeHue HepHcra. Psax  aktuBHOCTH
OomereopeTnueckue .
1 METaJuI0B. XUMHYECKHE CBOMCTBA METAJIOB.
BOIPOCH XUMHUH .
l'anpBaHnyeckue »yIeMEHTHl. YcCTpoHcTBO sneMeHTa [lanuans — Skoow.
Pacuer B/IC.
Omnpenenenre KaTOOHBIX M aHOJHBIX MPOLIECCOB TPU  DIEKTPOJIHU3E,
onpeJieleHue MPOIYyKTOB JIEKTpoin3a, 3akoH dapazes.
1 O6mereoperndeckne |CBOMCTBA METAIIOB
BOIIPOCHI XUMUH B3aunMopeiicTBre MeTauioB ¢ BOJOM, 1I€JI04YaMU, KUCIOTaMHU.
Kopposus metannos, MeTo bl 3a1IUTEL OT KOPPO3HUHU.
2 Cnenuansubie Bonpockl ([Kopposus meramnos. Buasl kopposuu. MeToAbl 3alIMTBl METAIOB OT

XUMHNHU

KOppO3HH. 3aH_[I/ITHI)Ie IMOKPBITHA. BI/II[I)I HOKpI)ITI/Iﬁ, AdHOIHBIE WU KaTOIHBbIC
IIOKPBITHA. BHGKTPOXI/IMI/I‘-ICCKEUI 3aluTa, IpUHIUIT HeﬁCTBHH.




5.3. JJaboparopHsbie pabOThI

HanmenoBanue pasnena

Ne
/| TeMB 1ab0paTOPHBIX HaumenoBanue u conepxkanue 1a00paTOpHBIX paboT
paboT
1 O6meTeopeTquCKHe KJIaCCI/I(I)I/IKaLII/ISI HCOPraHN4YCCKUX COCI[I/IHeHl/If/'I.
BOIPOCHI XUMUH N3yueHne cBOMCTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX COETMHEHUH.
06 OCHOBHBIE 3aKOHBI U IOHATHUS XUMUHU
€TEOPETUUECKHIE o
1 m p Omnpenenenre MOJIIPHOM MacChl SKBUBAICHTA U ()aKTOPa SKBUBAICHTHOCTH
BOIIPOCHI XUMUU
IIPOCTOr0 U CJI0KHOIO BEIIECTBA.
06 XuMuHuecKkas KHHETHKA U PABHOBECHE
€TEOPETUYECKUE .
1 m p N3yueHne BNUsHUS KOHLIEHTPALUK U TEMIIEPATYpPbl HA CKOPOCTh XUMUYECKOM
BOITPOCHI XUMUU
p peaKuru, U3y4eHUE PABHOBECHOTO MPOLIECCA.
06 PacTtBOpBI 1 CBOMCTBa pacCTBOPOB
€TEOPETUYECKUE
1 m p N3yuenune nmpouecca quccouuanny BEIEeCTB B pacTBOpax,
BOIIPOCHI XUMUU o
p M3YyYECHHUE MTPOLECCA TUAPOIIN3A COJIEH.
OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU
1 O6Hl€T60p€TI/I‘IeCKI/IC I/I3yqu1/Ie OKHCJIIMTCIbHO-BOCCTAHOBHUTCIIbHBIX peaKIlI/Iﬁ InepmMaHraHara
BOIIPOCHI XUMUH KaJlisl, IUXpoMara Kajivs, HOAu/1a KaJlusl B 3aBUCUMOCTHU OT CPeJlbl pacTBOpA.
XHUMUS METAIIOB
1 O6mereopernyeckue |(OOIMe PU3NUECKUE U XUMUYECKUE CBOMCTBA METAJLIOB (B3aMMOJCHCTBHE K

BOIIPOCBI XUMHUH

HEMETaJlJIaMH, BOJOU, KUCIOTaMu, KucioTamu-okucautessimu: HNO3 paso,
HNO3 kon1, H2SO4 koH).

5.4. CamocrosTenbHas paboTa o

OyJarommxcst

Ne | HaumenoBaHue paszaena N
wi | cimmmHE 1 TeMbr Copnep:xkaHue caMOCTOATEILHON pabOThI
CrtpoeHue aToMa U CUCTEMAaTHKa XUMHUECKUX HIIEMEHTOB
1 O6mereopernyeckre |[PaboTa ¢ KOHCIIEKTOM, OCHOBHOW M JOIOJHUTENLHOW JIUTEPATYpPOH,
BOIPOCHI XUMHH JJIEKTPOHHBIMU PECYpCaMH, BBIIOJIHEHHE AOMaIHEro 3aganus. [loaroroska
K 3a4€rTy.
XUMUYECKas CBA3b U MEXMOJIEKYIISAPHbIE B3aUMOJIECUCTBHS.
1 O6mereopernyeckre |[PaboTa ¢ KOHCIIEKTOM, OCHOBHOW M JOIIOJHUTENLHOW JIUTEPATYpPOH,
BOIPOCHI XUMHH JJIEKTPOHHBIMU pECYpCaMu, BHINIOJTHEHUE JOMAIIHEro 3aaanus. Iloaroroska
K 3a4€Ty.
OHepreTuka XMMUYECKUX peaKIuil
1 O6mereoperndeckne |[PaboTa ¢ KOHCIIEKTOM, OCHOBHOW M JOIOJHUTENLHOW JIUTEPATypPOH,
BOIIPOCHI XUMHUH JJIEKTPOHHBIMU PECYpCaMH, BBINOJIHEHHE AOMalIHEro 3aganus. [loaroroska
K 3a4€rTy.
Knaccudukanus HeopraHu4ecKux COeAMHEHNI
1 O6mereopernyeckue |[PaboTa ¢ KOHCIIEKTOM, OCHOBHOW M JOIOJHUTENBHOW JIUTEPATYypPOH,
BOIPOCHI XUMHH 3NIEKTPOHHBIMH PECYPCaMH, BHINOJIHEHNE JOMAIIHEro 3afanus. OpopmieHue
otuéra 1o 1aboparopHoii padore. [ToaroToBka k 3a4é€ry.
OCHOBHBIE 3aKOHBI U IOHATHSA XUMHUH
1 O6mereoperndeckne |PaboTa ¢ KOHCIIEKTOM, OCHOBHOW ¥ JOIOJHUTENLHOW JIUTEPATYpPOH,
BOIIPOCBHI XUMUH JIEKTPOHHBIMU PECYpCaMH, BHIIIOJIHEHNE JOMAIIHEro 3a1anust. OpopmiieHue
otyéra 1o JyaboparopHoii padore. [TonroroBka k 3auéry.
XHMMHYECKast KUHETUKA U PABHOBECUE
1 O6mereopernyeckre |[PaboTa ¢ KOHCIIEKTOM, OCHOBHOW M JOIOJHUTENLHOW JIUTEPATYpPOH,

BOITPOCHI XUMHUHN

QJICKTPOHHBIMHA pECypCaMU, BBIIIOJIHCHUC JJOMAIITHECTO 3aIaHU . O(bOpMJ]eHI/IC

otuéra 1o 1aboparopHoii padbore. [ToaroroBka k 3a4é€ry.




Ob6mereopeTHvecKre
BOHpOCBI XUMHUHN

PacTBOpHI M CBOMCTBAa paCTBOPOB

Pabota ¢ KOHCIIEKTOM, OCHOBHOM H JOMNOJHUTENBHOM JMTEPaTypOH,
JIEKTPOHHBIMU PECYPCaMHU, BBIIIOJIHEHUE JOMaIHero 3afganusd. OpopmiieHue
otyéra 1o JyaboparopHoii padore. [TonroToBka k 3auéry.

Oo0mereopeTnyueckue
BOIIPOCHI XUMUHU

OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINU

Pabota ¢ KOHCIIEKTOM, OCHOBHOH U JOTOJHUTEIBHON JIMTEPATypOH,
INIEKTPOHHBIMU PECYpCaMU, BHIMIOTHEHHUE AJOMaNTHero 3aaanus. OdopmieHue
otuéra 1o J1aboparopHoi padore. [ToaroroBka k 3a4éry.

OO6mmereopeTHvecKre
BOIPOCHI XUMUH

OCHOBBI 2JIEKTPOXUMUU. ['aIbBaHUUECKHUE SJIEMEHTHI.

PabGota ¢ KOHCIIEKTOM, OCHOBHOM H JONOJHUTENBHOW JHMTEPATypOH,
ANEKTPOHHBIMU PECYpCaMu, BBIIIOIHEHHE AOMalIHero 3aaanusa. OdopmieHue
otuéta 1o yiabopatopHoii padote. [TonroroBka k 3a4éry.

OobmereopeTryueckue
BOIIPOCHI XUMUHU

XHUMHS METaIJI0B

Pabota ¢ KOHCIIEKTOM, OCHOBHOH U JOTOJHHUTEIBHON JIMTEPATypOH,
INIEKTPOHHBIMU PECYpCaMU, BHIMIOTHEHHUE AJOMaNTHero 3aaanus. OdopmieHue
otuéra 1o J1aboparopHoi padore. [ToaroroBka k 3a4éry.

CHGI_[I/IaJ'IbHBIC BOITPOCHI
XUMHNU

Koppo3sust Meramios. MeToasl 3alIUThI OT KOPPO3UHU

PabGota ¢ KOHCIIEKTOM, OCHOBHOH W JONOJHHUTENBHOW JHMTEPATypOH,
ANEKTPOHHBIMU PECYpCaMU, BBIIMOIHEHHE AOMaIIHero 3aaanusa. OdopmieHue
otuéTa 1o JrabopatopHoii padote. [ToaroroBka k 3a4éry.

CHGI_[I/IaJ'IbHBIC BOITPOCHI
XUMHNU

I[I/ICHepCHI)IG CUCTEMBI. XMMHUYECKHUE MpoHecCChbl B BKYHIUX CTPOUTCIbHBIX
MaTepuagax

PabGota ¢ KOHCIIEKTOM, OCHOBHOH W JONOJHHUTENBHOW JHMTEPATypOH,
NEKTPOHHBIMHU PECYPCaMHU, BBIIIOJIHEHHE JOMAaIlHero 3aaanus. [loaqroroska k
3a4€Ty.

CrneunanbHble BOIPOCHI
XUMUU

OCHOBBI 0pFaHI/I‘I€CKOI>'I XHUMHHU U XUMUHN ITOJIUMCPOB.

PabGota ¢ KOHCIIEKTOM, OCHOBHOM M JONOJHUTENBHOM JMTEPaTypOH,
QJICKTPOHHBIMU pECypCaMu, BBIIIOJIHCHUC JOMAITHETO 3aAaHU . HO[[FOTOBKa K
3a4€ry.

®opMa KOHTPOJIA

YcTHBIN OIIpOC, TECThI, pCHICHUC 3ala4




6. MeToguyeckue MaTepuabl 1JIsl CAMOCTOATEJIBHOM PadoThl 00y4AOMIMXCH 110 JUCHHUILINHE (MOLYJII0)

YyeOHass mporpaMmMa BKIFOUAET HE TOJBKO ayJUTOPHBIC 3aHATHS, HO YyIEISIeT BAXKHOE BHUMAHHE
BHEAyIUTOPHOIN CaMOCTOSTENbHON padoTe cTyneHTa. i yCIenrtHoro OCBOCHUS TEOPETHUECKOrO MaTepuania,
npuoOpeTeHus: He0OXOAMMBIX 3HAHUH U HABBIKOB Ba)KHA PETYIISIPHAs paboTa ¢ KOHCIIEKTOM JIeKIHH (00paboTka
TEKCTa); MOBTOpHas paboTa Haj y4eOHBIM MaTepuaioM (yuyeOHHKA, TEPBOMCTOYHHKA, JOMOIHUTEIBHON
JUTEPaTyphl, ayJAHO- W BHJCO3ANHUCEH); COCTABICHHE IUIAHA W TE3MCOB OTBETA; COCTABIICHHE TAOJMII JJIs
CUCTeMAaTH3allK YIeOHOTO MaTepualia; pelieHrue 3a/1ad | YIpaXHEHUH 1o 00pasily; pelieHre BapuaTUBHBIX
3aJad W yIpakHEHWi; EcIM caMOCTOATENbHO HE yaaeTcs pa3o0paThCsi B Marepuale, HeoO0XOIUMO
chopMyIHPOBATh BOMPOC M 33/1aTh €ro MPEMoAaBaTeI0 Ha JICKIIHH, TPAKTHYECKOM 3aHSATUH, KOHCYJIbTAIIHH.

[IporpamMmmoil TUCUUILIMHBI NPEIYCMOTPEHO MPOBEACHUE JIEKIIMOHHBIX 3aHSATHUH, Ha KOTOPBIX HAETCs
OCHOBHOH CHCTEMaTH3UpPOBAHHBIM MaTepHal, MPAaKTUYECKHX U JIAOOPATOPHBIX 3aHATHH, MPEANONararux
3aKperyieHue U3y4eHHOro maTtepuana u (GOopMUpOBaHHE Y 00ydarolierocs HeoOOXOIUMBIX 3HAHUN, YMEHHUH U
HaBbIKOB. Kpome TOro, BaXKHbIM 3TalOM H3y4€HUS JUCLMIUIMHBI SBISIETCS CAaMOCTOATEIbHas paboTa
oOyuJaroluxcsi, KOTopasi BKJIIOYaeT B ce0sl 3y4eHHE TEOPETUYECKUX BOMPOCOB TUCHUIUIMHBI, TOJATOTOBKY K
MPAKTUYECKUM U JIAOOPATOPHBIM 3aHATHUSAM, IIOATOTOBKY K aTTECTAl[MOHHBIM pabOTaM, HOATOTOBKY K 3a4éTy.

s ycnenrHoro OCBOGHMSI IUCUUIUIMHBI HEOOXOAMMO IMOCeNIaTh BCe 3aHATHS, T.K. 000 MpOmycK
3aHATHS OCJOXKHSET OCBOCHHME IMpenMmera. Ha mnpakTHdeckux M J1abOpaTOPHBIX 3aHATHAX 3aKPeIIseTcs
Marepua, U3J10KEHHBIN Ha JICKIUX.

[Ipuctynas K W3y4eHMIO JUCLUIUIMHBI, HEOOXOAMMO O3HAKOMHUTbCA C conaepxkanueM PIIJ s
CTY/I€HTOB OYHOH (GopmMbl 00yueHus. IIpu moaAroToBke K NpakTHYECKUM U JIAOOPATOPHBIM 3aHATUSAM U B paMKax
CaMOCTOSITENTLHOW pabOThl 1O M3YYCHUIO JAUCHUIUIMHBI OO0ydJarommmcs HeoO0xoanmo: 1) TOBTOPUTH
3aKOHCIIEKTUPOBAHHBIA MaTepua, UCIOIb30BATh OCHOBHYIO M JIONOJHUTEIbHYIO JINTEPATYpPY; 2) BBHIIOJHUTH
[IPaKTUYECKHE 3a/laHds B paMKax M3y4yaeMoW TeMbl;, 3) O3HAKOMMTHCS C METOJMYECKUMHU YyKa3aHUSIMHU K
BBINOJIHEHUIO JJAOOPAaTOPHBIX paboT; 4) MOArOTOBUTH OTYETHI MO BBHIMOJIHEHHBIM J1a00paToOpHbIM paboTam; 5)
MIOATOTOBUTHCS B BBIINOJIHEHUIO aTTECTALIMOHHBIX padoT.

7. OueHouHble MaTepHabl JJsl NPOBedeHHs] TEeKYUIEro KOHTPOJIsI yCIeBAeMOCTH M NMPOMEKYTOYHOM
arTecTauvu 00y4armMXcs M0 JMCUHUILINHE (MOIYJII0)
7.1. IlepeyeHb KOMIETEHIMH C yKa3aHUEM 3TAINOB UX (POPMHUPOBAHUS B MPOLIECCE OCBOCHUS AUCLMITIINHBI

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
5 |CrelmanbHbIC BOIDOCK XHMHH OIIK-1.1, OIIK-1.3, OIIK- 1.5, |ycTHBIN ompoc, penieHue
H p OIIK-1.4 3aJa4, TECThI.

YCTHBIM OIIPOC, peLIeHue

3 |KonTponb
3aj1a4, TECTHI

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

4 |[Dopma koHTpOIS 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 HopMUPOBaHMS KOMIETEHIUH B MPOLIECCE 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 Biitouaer B ceOsl TEMbI: CTPOCHHME aTOMa, XUMHUYECKasi CBA3b, KJIACChl
HEOpPraHUYECKUX BEIIECTB, IKBUBAJIECHT, KUHETUKA XUMHUYECKUX PEAKIIUMA

ATttecranonHas pabora Ne2 BKiIro4aeT B ce0sl TEMBL: 3JIEKTPOJIMTHYECKas qucconuanus, pH, ruaponus
COJIEH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUM, TaJIbBAHUYECKUH DIIEMEHT, KOpPPO3Hsl METaJIOB,
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. 3anucaTe NpoIyKThI peakyK, paccTaBbTe KOAPPUIIMEHTHI:

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 peaknuu npu 50°C, ecnu mpu JeHCTBUU KaTalu3aTopa
sHeprus aktuBauuu ymenpaercs ¢ 70 k/lx go 50 kJx?

Ne5. 3anucarh auccouuanuio BEIIECTB: TUIPOKCHUJ HATPHUS, CEPOBOAOPOJHAS KHCIOTA, XJIOPHUJ]
AJIIOMUHUS, THAPOKApOOHAT HATPHUs, TUAPOKCOXJOPHUJ QJIIOMMHUSA, THUAPOKCHI aMMOHMs. Jns ciabbix
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 ruAponn3y pactBopsl cieayronmx coieil: 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 peaklnuu yKa3aTh, KAKO€ BEHIECTBO SBJISECTCS OKHCIHUTENEM, 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,
OIYIIEHHBIX B PacTBOPHI CBOMX cojicii ¢ koureHtpanueii [Cd2+]=[Mg2+]=0,1 monb/i1. CocTaBuUTh cCXeMy
3IIEMEHTa, HAIUCaTh YPaBHEHHUS 3JIEKTPOAHBIX mpoiieccoB. ¢° (Cd2+/Cd) = -0,40 B, ¢° (Mg2+/Mg) = -2,37 B.

No5. Kakyro maccy Ca(OH)2 ny»xHO0 100aBUTH K 50 J1 BOJIBI, YTOOBI YCTPAaHUThH 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 pa3ienaM
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 IONOJHUTEIBHOM 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 3asIBJICHHBIX 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;

- FpPaMOTHO 00OCHOBBIBAET XOJ PEIICHUS 33/1aY;

- 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 YUacCTBYET B

v (v
CTAVONOARLIV AACYVAr TaIdy  RDLICAL I VYNODRAUL FUNLTUNALL UOTTATIAIIAG 29 AT

OneHka «xoporo»
(3a4TeHO)

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

- YCBOEHHE OCHOBHOM M JIOTIOJHUTEIBbHOM JINTEpATyphl, PEKOMEHI0BAHHON
paboueii mporpaMMoil Mo AUCUUILTHHE (MOAYIIIO)

YMEHUSA:

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

- UCTIOJIB3YET HAYUYHYIO TEPMUHOJIOTHIO, TMHTBUCTUYECKHU U JIOTHYECKU
IIPABUJIBHO M3JIaraeT OTBETHI HA BOIIPOCHI, YMEET JieJaTh 00OCHOBAHHbBIE BBIBOJIBL;
- BJIaJIe€T UHCTPYMEHTAPUEM T10 JUCIHUIUIMHE, YMEHHUE €r0 UCIOIb30BaTh B
MIOCTAHOBKE U PELICHUH HAYYHbIX U TPO(ECCHOHATBHBIX 3a7a4

HaBbIKH:

- caMoCToOsITeNbHAsl paboTa Ha MPaKTUYECKUX 3aHATHUSAX, YUaCTUE B IPYIIIOBBIX
00CYXJIEHUSX, BRICOKHI YPOBEHb KYJIbTYpPhI HCTIOTHEHUS 3a/IaHUH;

- CpelHU ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueil mporpamme
KOMIIETEHIIU;

- 6e3 3aTpyJHEHU I BBIOMpPAET CTAHIAPTHYIO METOIMKY BBIIIOJIHEHUS 3a/IaHUM;

- 000CHOBBIBAET XO/1 pEIIeHNUs 3a1a4 0e3 3aTpyIHEeHHUH




Ornenka 3HaHUA:

«YHAOBJICTBOPUTCIIBHO» - I[OCTaTO‘IHI:II\/'I MUHUMAaJIbHBIN OG'LGM 3HAHUH 110 JUCHUITIIIMHE,

(3a4TeHO) - YCBOEHHE OCHOBHOM JIUTEPATYPHI, PEKOMEHIOBAaHHOH paboyeil mMporpaMMoit;

- UCIIOJIB30BaHUC Hay‘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 IIperojaBaTesis pelaTh CTaHJapTHhIEC 33/1a4U
HAaBBbIKH:

- paboTa 1noj pyKoBOJCTBOM IPENOaBaTENsd Ha TPAKTHUECKUX 3aHATUSX,
I[OHYCTHMBIﬁ YPOBCHB KYJIbTYPbI UCITIOJTHCHU A SaﬂaHHﬁ;

- IOCTaTOYHBIM MUHUMAJIbHBIA YPOBEHb CHOPMUPOBAHHOCTH 3aBIICHHBIX B
paboueit mporpamme KOMITETEHIINI;

- HCTIBITHIBAET 3aTPYAHECHUS ITPH 0OOCHOBAHUH aJITOPUTMA BHITIOJTHEHUS 3a1aHUN

Onenka 3HaHMSL:

«HEYIOBJIETBOPUTEILHO» |- (hparMEHTApHbIC 3HAHUS 110 TUCIUIUINHE;

(He 3auTeHO) - OTKa3 OT OTBeTa (BHIIIOJHEHUS MMCbMEHHON paboThI);
- 3HAHHE OT/ENBHBIX HCTOYHHKOB, PEKOMEH/IOBAaHHBIX paboUeil MporpaMmoit 1o
JCLIUTUIAHE;
YMEHHUSL:

- HE YMEET UCMOJIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;
- HaJn4ue rpyObIX OmuOoK

HaBBIKU:

- HU3KUH YpOBEHb KYJIbTYpPbl UCIIOJHEHUS 3aJaHUH;

- HU3KUH YpOBEHb C(hOPMHUPOBAHHOCTH 3asIBJICHHBIX B paboyeil mporpaMmme
KOMIICTEHIUIA;

- OTCYTCTBHUE HABBIKOB CAMOCTOSITEIbHON pabOThI;

- HE MO>KET 0O0OCHOBATh AJITOPUTM BBINIOJHEHMS 3aJJaHUN

7.4. TeopeTndeckue BONPOCHI U NPAKTUYECKHE 3aJaHUS I NPOBEACHMS INPOMEKYTOUHOM aTTecTaluyu
oOyuaronuxcsi, He00X0AUMbIE JJIl OLEHKU 3HaHWW, YMEHMH U HABBIKOB U (WIK) OmbITa MPOodhecCuOHATBLHON
NEeSITeIbHOCTH, XapaKTepU3YOLMX dTanbl  (HOPMUPOBAHMS KOMIETEHLMH B  IpOLEcce OCBOCHHS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 17151 IPOBEACHUS TPOMEXKYTOUHOM aTTecTalui 00yJYaromuxcs

1. Knaccugukanus HEOpraHMYeCKMX COEAMHEHHH (OKCH[bI, KUCIIOTHI, OCHOBaHMS, COJHM CpEIHHE,
KHCJIble, OCHOBHBIE): HA3BaHUs, OCHOBHBIE XUMHUECKHUE CBOICTBA.

2. Ctpoenue atoma. KBaHToBBIE uncia: 0003HaYeHUE, PU3MUECKUI CMBICI.
. Hpunnun IMaymu. [pasuno Xynna. [IpaBuno KineukoBckoro. CTpoeHue 37€KTPOHHBIX 000JI04€K

[99)

aTOMOB.
. [lepnonnueckuii 3akoH u nepuoanyeckas tadmuna JI. 1. Menneneena.

. Xummndeckas cBs3b. KoBaneHTHas noJisipHasi, HEMOJIApHAasi, HOHHAs CBS3b.

. XuMH4ecKas cBsA3b. Metaimmdeckas cBsi3b. BogopoaHas cBA3b.

. KoMmuiekcHble COeIMHEHMS: CTPOEHUE, [TOJIyUEHNE, HOMEHKJIIATYpa.

. CkopocTh XUMHUECKUX peakinii. OCHOBHbIE (PaKTOPHI, BIUSIOLUINE HA CKOPOCTh PEAKIIUM.

9. KuHeTnka XMMHUYECKUX peakLuil. 3aK0oH JeHCTBYOMmuUN Macc. Mi3MeHeHne CKOpoCTH ITPU U3MEHEHNUN
KOHIIEHTpAIlUU BEUIECTB, JIaBieHMs, 00béMa. KoHCTaHTa CKOPOCTH — OT KaKHX MapaMeTpPOB 3aBUCHUT, OT KaKuX
HE 3aBUCHT.

10. TemmnepaTtypa kak (akTOp KHHETMKM XMMHUYECKHUX pEaKIMii: BO3JEHCTBUE TeMIepaTyphl Ha
ckopocTh peakuuu, IlpaBuno Baut-T'odda, ypasHenne Appennyca. Katanuzaropsl: onpeneneHue, TpUHIHIT
JIEUCTBUS HA MEXAHU3M PEaKIIUH.

11. Xumuueckoe paBHOBECHE: YCIOBHE BOSHUKHOBEHUS, 3alUCh KOHCTAHTY PaBHOBECHS B 001IEM
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puze. IIpunnun Jle Illarense. BausHue temneparypsl, JaBiICHUS U KOHLUEHTPALUi BEILIECTB HA CMEIICHUE
paBHOBECHS.

12. CriocoObl BhIpaXKeHHsI KOHIIEHTPAIIMKA PACTBOPOB: Ha3BaHUS, (OPMYIIbI, AMHHUIIBI H3MEPECHHUS.

13. Dnexrponutuueckast auccoruaius. CUIbHBIE U CIIa0bIe AJIEKTPOJUTHI: OMpeAesieHue, TPUMEpPHI.
Crenenp M KOHCTaHTa auccouuanuu. CMeElIeHWe XMMHUYECKOIO0 PaBHOBECHS NP JUCCOLMALUU (BIUSHUE
TEeMIIEpaTyphl, pa30aBieHUs], OAHOUMEHHBIX HOHOB).

14. MonHoe mpou3BeieHne BOJbI. BomopoaHblil mokaszarens cpenbl. Pacder pH cHIbHBIX U claObIx
3EKTPOJIUTOB.

I'mpponu3 coneit. CMelleHME XUMHYECKOIO paBHOBECHs Ipoliecca TUAposin3a (Temieparypa,
pa3baBiieHue, OTHOMMEHHbBIC HOHBI).

15. XKecTtkocTh BOJBI, €€ BUABI, CIOCOOBI YCTPAHEHUSI.

16. JlucniepcHble cucTeMBbI, UX KilacCU(UKAILMS, CTPOSHUE MUIIEIUIHI.

17. Obuue ¢pusznyecKkue 1 XUMUIECKUE CBOWCTBA METAIIIOB (B3aMMOJICHCTBUE K HEMETAIUIAMHU, BOJIOH,
kuciotamu, kuciaoramu-okuciutessiMu: HNO3 paz6, HNO3 konn, H2SO4 koHIT). DIeKTpOXUMHUYECKUN DT
HAIPSDKEHUS. METaJIJIOB.

18. I'anpBaHUYECKUI 3JIEMEHT: IPUHLUIT PabOTHI, IPOLIECCH HA KaTOE, MPOLIECCHl Ha aHOE, OTIIMYUE
OT 3JIeKTpoJu3a. YpaBHeHre HepHcTa — BeIuMcieHre NOTEHIMaa JUIs 31eKTpoaa. CTaHAapTHBIN 3JEKTPOAHBIN
noteHuuman. 2J{C raJbBaHUYECKOT0 3JIEMEHTA.

19. DnexTponus: onpeneneHue, OTIIMYUE OT TalbBAHMYECKOTO 3JI€MEHTA. DIIEKTPOIU3 BOJBI, COJIEH,
KHUCJIOT U OCHOBaHMi. 3akoHbl Dapajesi.

20. Koppo3usi MeTayuioB B KHCIIOH, HEUTPAJILHOM cpelie B KUCIOPOJHON U OECKUCIOPOIHOMN Cpejie.
Bunbl koppo3un. MeTopsl 3alIUThl METAILIOB OT KOPPO3UHU.

21. Baxueiilne NPUPOJHBIE COCIWHEHMS KajbllMs, BO3AYIIHBICE W THUIAPABIMYECKUE BSIKYIIHE
CTPOUTEIBHBIE MAaTEPUAIIBI - TPOLIECCHI ITPU UX MOJTYYEHUU U TBEPACHUMU.

22. TlomumepHbIE MaTepuanbl, UX 0COObIE CBOWCTBA, OCHOBHBIC BHJBI IOJIMMEPOB, O0JACTH HX
MIPUMEHEHUS.

7.4.2. IlpakTryeckue 3ajaHus Ui IPOBEIEHUS IPOMEKYTOUHOM aTTecTali 00yJaromuxcst

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 CKOPOCTU XMMHUYECKON PEAaKIMU NPU U3MEHEHUM KOHILIEHTPALMM BEILECTB
WM TEMIIEpaTyphl.

5. Hammcarb ypaBHEHHME DJIEKTPOJIMUTUYECKOW JUCCOLMALMU W BBIPDAKEHUE NI KOHCTAHTHI
M CCOLIMALUH.

6. PaccunrtaTre 3HaYeHNE BOJOPOIHOTO ITOKA3ATENS CPEBI.

7. Harncats ypaBHEHHE TUAPOIN3a COJIH.

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

9. BpuncanTh Maccy BEIECTBA, BBIEIUBILErOCs MIPU JIEKTPOIIH3E.

10. CocTaBUTh OKHCINTEIbHO-BOCCTAHOBUTEIIBHYIO PEAaKLMIO, ONPENCINTh OKHUCIUTENb U
BOCCTaHOBHUTEIIb.

11. Hanncate ypaBHEHUE peakliMM MeTajlla C BOJOW, KUCIOTOM MM paCTBOPOM LLIENOYH.

12. CocTaBUTh CXEMY 3JIEKTPOXUMUYECKONH KOPPO3UU METAJLIOB.

[pakTrueckue 3aqaHus IS MPOMEXKYTOYHOM aTTecTaluu pasMmenieHsl mo 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. Meroauueckrue MaTepHaibl, ONPEeIIoIre MPOoLeayphl OLIEHUBAHUS 3HaHUN, YMEHUHN, HABBIKOB U (HJIN)
OTIbITa IPO(ECCUOHATBHOM 1eATENFHOCTH, XapaKTepU3YIOIKe 3Tanbl (JOPMUPOBAHUS KOMITETEHIINN



KoHTposb ypOBHSI YCBOGHHBIX 3HAHWN, OCBOCHHBIX YMEHHUH M MPUOOPETEHHBIX HABBIKOB (BJIaJICHHUH )
OCYIIECTBIISICTCS B paMKaxX TEKYIIET0 W IPOMEXYTOYHOTO KOHTPOJS B cooTBeTcTBUU ¢ [lonokeHmeMm o
TEKYILEM KOHTPOJIE ¥ IPOMEXKYTOUHOH arTectaruu odoydatommxcs B CIIOIACY.

Tekymuii KOHTPOJb OCBOCHHS KOMIETCHIMH 10 JUCHUIUIMHE NPOBOAUTCS TMpPHU HU3YyYCHUH
TEOPETUYECKOTO MaTepuaia, BBHIIOJHEHWM 3aJaHMi Ha NPAKTUYECKUX 3aHATUSAX, CJade OTYETOB IO
71a00paTOPHBIM PAOOTaM, BBHITOIIHEHUN HHANBUAYAIBHBIX 33/1aHUH B OpME KOHTPOIBHOM PabOTHI
pacdeTHO-rpaduueckoil padoThl. TekyleMy KOHTPOIIO MOJICKHUT IOCEHIAeMOCTh CTYICHTAaMH ayAWTOPHBIX
3aHATUH U paboTa HA 3aHATHSIX.

HToroBoii OIEHKOI OCBOGHHMS JUCHUILUIMHAPHBIX KOMIICTEHIMH (pe3yiabTaToB OOY4YEeHHUS II0
IUCUUIUIMHE XUMHSI) SBISCTCS TNPOMEXKYTOYHAs arrectauuss B (Qopme 3auéra, MPOBOAMMAS C YYETOM
PE3YNIBTaTOB TEKYIIETO KOHTPOJIS B CEMECTpE.

7.6. Kpurepuu onieHuBaHus cpOPMUPOBAHHOCTH KOMIETEHIIUNA MTPU MMPOBEICHUU MPOMEKYTOYHON aTTecTalluu

Kpurepun
OLICHUBAaHMS

YpoBeHb OCBOCHHUS M OIICHKA

OrneHka OneHka
«HEYJOBIIETBOPHUTENb | «yIOBIETBOPHUTEIBH | OLEHKA «XOpPOLIO» OueHka «OTJIIMYHO»
HO» o»
«HE 3a4TCHOY «3a4TCHOY
VYpoBeHb 0CBOEHUS | YPOBEHb OCBOEHMSI | YPOBEHb OCBOCHUS YpoBeHb 0CBOEHUS
KOMIIETEHIINHU KOMIIETEHLINI KOMIIETEHIIUH KOMIIETEHILIUH
«HEIOCTAaTOYHBIN». «IIOPOTOBBIM. «IIPOABUHYTHIN. «BBICOKHI.
Kommereniun ge Kommerenimn Kommerenun Kommerenmn
c(OpPMHPOBAHEI. c(OpMHUPOBAHBI. c(OpMHPOBAHEI. c(OpMHPOBAHEI.
3nanus oTcyTcTBYIOT, |  CdopmupoBans 3HaHus OOIIMPHBIE, 3HaHus
YMEHUS U HaBBIKK HE | 0a30BBIE CTPYKTYPHI | CHCTEMHBIC. YMEHUS | apryMEHTUPOBAHHEIE,

chopMuUpOBaHBI

3HAHUU. YMeHus
(dbparmMeHTapHbI 1
HOCST
pENpOAYKTUBHBIN
Xapakrep.
JlemoHCTpHpYyETCS
HU3KUN YPOBEHb
CaMOCTOSITEIIBHOCTH
MPaKTUYECKOTO
HaBBbIKa.

HOCSIT
PENPOAYKTUBHBIN
XapakTep,
MIPUMEHSIOTCS K
PELIEHUIO TUITOBBIX
3aJ1aHHMN.
JleMoHCcTpUpyeTCs
JIOCTaTOYHBIN
YPOBEHb
CaMOCTOSITEIbHOCTH
YCTONYUBOTO
PaKTUYECKOTrO
HaBbIKA.

BCECTOPOHHHE. Y MEHHS
YCIIELTHO TPUMEHSIFOTCS
K PELICHUIO KaK
TUTIOBBIX, TaK U
HECTaHJapTHBIX
TBOPYECKUX 3aIaHUMH.
JemMoHCcTpUpyeTCcs
BBICOKUI YPOBEHb
CaMOCTOSITENIBHOCTH,
BBICOKAsI aJJaITUBHOCTH
MPaKTUYECKOr0 HAaBbIKa




OO6yuarommiics OOyuarommiics OOGyuarommiics OO0yuaromuiicst
JIeMOHCTPHPYET: JeMOHCTPHUPYET: JIeMOHCTPHUPYET: JIeMOHCTPHUPYET
-CyILIECTBEHHBIE -3HaHUsA -3HaHHUE U -ri1y0oKkue,
po0esbl B 3HAHUAX TEOPETUYECKOTO MMOHUMaHHe BCECTOPOHHHE U
y4eOHOro Marepuana; MmarepHaa; OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBaHHbIE
-IOTTYCKAIOTCA -HETIOJIHBIC OTBETHl | KOHTPOJIUPYEMOTO | 3HAHHS MPOrPaMMHOTO
NPUHIUIHATIbHbIE Ha OCHOBHBIE o0beMa MaTepHaa;
OLIMOKH IIPU OTBETE | BOMPOCHI, OLIHMOKH B IPOrPaMMHOTO -II0JIHOE TTOHUMaHHE
Ha OCHOBHBIE BOIIPOCHI OTBETE, Marepuaia; CYIIIHOCTU U
ousera, OTCYyTCTBYET HEI0CTaTOYHOe - 3HaHUsA B3aUMOCBSI3H
3HAaHUE U TOHUMaHHE MOHUMaHHe TEOPETUYECKOTO paccMaTpUBaeMBbIX
OCHOBHBIX OHATHUIH 1 CYIIIHOCTH Mmarepuasia IIPOLIECCOB U SIBJICHUH,
KaTeropui; U3JIaraeMbIX -CIIOCOOHOCTh TOYHOE 3HaHHE
-HEIIOHUMaHHe BOIIPOCOB; YCTAQHaBJIMBATh U | OCHOBHBIX IIOHATHI, B
CYIIHOCTH -HEyBEpEHHBIE U OOBSICHATH CBSI3b | PaMKax 00CYKIaeMbIX
3HaHUA JONOJTHUTEIbHBIX  |HETOYHbIE OTBETHI HA | MPAKTUKU U TEOPHH, 3aJJaHUi;
BOIIPOCOB B paMKax | JIOTIOJIHUTEIIbHBIC BBISIBIISITh -CII0COOHOCTD
3aJjaHuii Ouiera. BOIIPOCHI. IPOTUBOPEYHS, yCTaHaBIIUBATh U
poOIEMBI 1 OOBSICHATH CBSI3b
TEH/IEHIUH IPAaKTUKU U TEOPUH,
pa3BUTHS, -JIOTHYECKU
-IpaBWIbHBIE U 10CJe10BaTeNIbHBbIE,
KOHKpETHBIE, Oe3 coJiepKaTeNbHbIE,
rpyObIX OIHUOOK, KOHKPETHBIC U
OTBETHI Ha MCUEPITBIBAIOIIINE
IIOCTaBJICHHbIE OTBETHI Ha BCE 3aJ[aHUs
BOTIPOCHI. ounera, a TaKxKe
JIOTIOJTHUTEIIbHbIE
BOIIPOCHI IK3aMEHATOPa
IIpu BBINIOJIHEHUHN OO6yuatrouuiics OO6yuaromuiics OO6yuaromuiics
PaKTUYECKOTO BBITTOJTHI BBITTOJTHUIT MPABUIIHLHO BBITOJIHUII
3aJjaHus OuieTa MPAKTUYECKOE MPaKTUYECKOe MPAaKTUYECKOE 3a/1aHue
oOyuaromuiics 3a/laHue ousera ¢ 3ajjaHue OumeTa ¢ ounera. [lokazan
MIPOJEMOHCTPUPOBAT | CYLIECTBEHHBIMU HEOOJIBIIIUMU OTJIMYHBIE YMEHUS B
HEIOCTaTOYHBIN HETOYHOCTSIMHU. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHHI. Jlonmyckarorcs IToka3zan xopomue | ydeOHOro MarepHaa.
[TpakTuyeckue OmMOKH B yMeHUs B paMKax |Pemaer mpemnoxeHHbIe
3aJJaHUs He COJIepKaHUU OTBETa OCBOEHHOT'O NpaKkTUYEeCKHUE 3aaHus
BBITIOJTHEHBI U peleHun y4eOHOro 6e3 ommnodok
YMCHHA OOyuarommuiics He MIPaKTUYECKUX MaTepuaa. OtBeTni Ha Bce
OTBEYAET HA BOIPOCHI 3aJ1aHHAMN. [Ipenyoxennbie JIOIIOJTHUTEIIbHBIE
ounera npu IIpu oTBeTax Ha NPaKTUYECKHe BOIIPOCHI.
JOTIOTHUTEITHHBIX JOTIOJTHUTETIFHBIE | 3aJaHMsI PEIIeHBI C
HaBOJIAIIMX BOIPOCAX [  BOMPOCH OBLIO HEOOIBIINMU
npernoaaBaress. JOMYIIEHO MHOTO HETOYHOCTSIMHU.
HETOYHOCTEH. OTtBetni Ha
OO0JIBIINHCTBO
JIOTIOJTHUTEIBHBIX

BOIPOCOB.




He mosxet BrIOpaTh HcnsiThiBaeT bes 3aTpynnenuit [Ipumenser
METOAUKY 3aTpyAHEHUS 110 BEIOHMpAET TEOPETHYECKUE 3HAHUS
BBITIOJTHCHHUS 3aJJaHUM.| BBIOOPY METOJIUKH CTaHIAPTHYIO JUUIST BBIOOpa METOTUKH
Jlomyckaet rpyObie BBIIIOJTHCHUS METOAUKY BBIIIOJIHCHUS 3aJaHUI.
OIIMOKY TIPH 3aJIaHHi. BBIITOJIHCHUS He nomyckaet omm6ox
BBITIOJIHCHUH 3a7aHuil,| JonyckaeT ommoku 3aJaHuN. IIPY BBIITOJIHEHU U
HapyIIalIye JOTUKY | TpH BeImojaHeHun | Jlomyckaer ommoOKu 3aIaHHH.
penieHus 3ajiay. 3a/IaHU, HAPYILICHUSI| TPU BBITOJHEHUH CaMOCTOSTEILHO
JlenaeT HEKOPPEKTHbBIC| JIOTMKH PELICHUS 3aJlaHuM, HE aHaIIM3UPYyET
BBIBOJIBI. 3ajad4. Hapyliaroue pe3yJIbTaThl
BJIaJICHUE He moxet o6ocHOBaThH HcneITEIBaeT JIOTUKY PEIICHUS] | BBIOJHEHUS 3aJaHUM.
HaBBEIKAMH AITOPUTM 3aTPYJHEHHUS C 3amaq I'pamoTtHO
BBITIOJTHEHMS 3a/1aHul. | popmynupoBanueM | Jlenaer KOppeKTHBIE [  O0OOCHOBBIBACT X0/
KOPPEKTHBIX BBIBOJIBI 110 pelIeHus 3a/1a4.
BBIBOJIOB. pe3yabTaTam
HcneiTeIBacT peLICHUS 3a/1a4uu.
3arpyaHeHus mpu | OGOCHOBBIBAET X011
000CHOBaHUH penieHus 3amay 6e3
anropuT™Ma 3aTpyAHCHUMN.
BBITIOJTHEHUS
3aJIaHHil.

OrneHka 1o JUCHMIUIMHE 3aBUCHUT OT YPOBHS C(OPMHPOBAHHOCTH KOMIIETCHIIMM, 3aKPEIICHHBIX 3a
TUCIUILIMHOM, W TpeJCTaBlseT cobol cpenHee apupMETHUYECKOe OT BBICTABIEHHBIX OIEHOK MO OTAEIbHBIM
pe3yabTaTaM oOy4deHus (3HaHUS, YMEHUs, BIaJCHUE HABBIKAMU).

OrneHKa «OTIUYHOY»/ «3aUTEHOY BBICTABIISETCS, €CIIH CpeiHee apu(METHIECKOe HAXOAUTCS B HHTEPBAJIE
ot 4,5 1o 5,0.

OrneHKa «XOpOIII0Y»/«3a4TEHO» BBICTABIISETCS, €CIU cpefHee apupMEeTHIeCKOe HaXOAUTCS B UHTEpBaJIe
ot 3,5 1o 4,4.

OrneHka «yIOBIETBOPUTENBHOY/ «3aUTEHO» BBICTABIISIETCS, €CIH CpellHee apu(pMeTHIecCKoe HaXOAUTCS
B MHTEpBaje ot 2,5 10 3,4.

OrneHka «HEYAOBIETBOPUTEIHHO» «HE 3a4TEHO» BBICTABISETCS, €CIU CpeaHee apudMeTHdecKoe
HaxoauTcs B uHTEepBatie ot 0 10 2,4.

8. YueOHO-MeTOANYeCKOE 1 MaTePHATbHO-TEXHUYECKoe o0ecnedeHne AUCHUIIIMHBI (MOLYJ151)
8.1. IlepeueHb OCHOBHOM U IONOJHUTENIBHOMN JIUTEPATypPbl, HEOOXOIUMOM 1JIs1 OCBOSHUSI AUCIUIIIINHBI (MOJTYJIS)

Kommuecto
9K3EMILIIPOB/AIIEKTP
oHHBIN aapec DbC

Ne ABTOp, Ha3BaHUE, MECTO M3/IaHUsI, U3AATEIIbCTBO, TOJl M3/IaHUs YIEOHOU U
/i yue0HO-METOINYECKO JTUTEepaTyPhl

OcHoBHAasl JJuTEpaTYpa

1 |'munka H. JI., O6mas xumus, M.: Kaopyc, 2013 9bC

XamutoBa A. U., Autonoa JI. B., byceiruna T. E., Ky3nenos A. M., OcHOBbI
2 opranudeckoil xummu. OpraHuuecKde MONMMEpHbIe Marepuannl, Kasans:|http://www.iprbooksh
Kazanckwuit HalMOHAIbHBIN HCCICA0BATEbCKUM TexHosorudeckuii| 0p.ru/61993.html
yauBepcutet, 2010

CemepuxoB U. C., T'epacumoBa E. C., ®usnueckas XUMHS CTPOUTEIbHBIX
3 |marepuano, ExarepunOypr: Ypansckuii (enepanbubiii yauBepcuter, DBC 9BbC
ACB, 2015

JlomoJHUTENbLHAA JIUTEPATYPA

1 [AxwmeroB H. C., O0mas u Heoprannueckast xumus, CI16.: Jlans, 2014 9BC




AobakymoBa P. A., Akumos JI. 1., Auapeesa H. A., banemakos M. 1., 'onuapoBa IBC

2 |W. B., Uauuk B. B., Muponos A. M., Muponos /. A., [1aBnos A. 1., CyBepHeBa
0. 1., Yxuna A. B., Xanmuna O. M., Akumos JI. U., Xumus, CII6., 2008

3 |Tempdman M. U., FOctpatos B. I1., Xumus, CI16.: Jlans, 2017 9bC

Axumos JI. U., Auapeesa H. A., bansmakos M. /1., 'onuaposa U. B., Unuuk B. 9BbC
1 |B., MuponoB A. M., Muponos JI. A., ITasnos A. U., Yxuna A. B., Xamuna O.
M., Xumus, CII6., 2013

Jlupun P. A., Awngpeesa JI. JI., Momouko B. A., CopaBouHuK 110 9BC
2 |meopranudeckoii xuMuu. KOHCTaHTBI HEOpPraHMYECKUX BeEmiecTB, M.: XuMus,
1987

OO6yuaromuecs u3 yrciia uHBanuA0B 1 il ¢ OB3 o0ecnieunBarOTCs HeYaTHBIMU U (MK ) SIEKTPOHHBIMU
00pa3oBaTeNbHBIMU peCcypcaMu B GOpMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM HX 37J0POBBSI.

8.2. Ilepeuenp pecypcoB HMH(MOPMAIMOHHO-TEIEKOMMYHHUKAITMOHHONW ceTn «MHTepHeT», HEOOXOAUMBIX s
OCBOEHUS AUCIUILTUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «MIHTepHET» DJEeKTPOHHBIN agpec pecypca

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

O6mas xumus ais cryaentoB CIIGIACY hp?id=2994

lemepmarn M. U., FOctpatoB B. Il. Heopranumdeckas xumwus:
VY4eOHoe nmocobue. 2-¢ u3., crep. - CI10.: M3paTenbeTBo https://e.lanbook.com/book/4030
«Jlauby, 2009. - 528 c.

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

XHUMHS B CTPOUTEIIBCTBE 3/files/88.pdf

[Merposa XUMU A BSIXKYIIUX CTPOUTEJIBHBIX http://window.edu.ru/resource/163/6516
MATEPHUAJIOB 3/files/88.pdf

AxwmetoB H. C. Obmas u Heopranuueckas Xumusi: Y4eOHuk. — 8 - .
e u3j., crep. - CI16.: M3marensctBo «Jlanb»,2014. - 752 C. hittps://e.lanbook.com/book/50684

OcHoBbl xumuu. MHrepHer-yueOHuK (A. B. Manyinos, B. U.

Pomoros, HI'Y. HoBocu6pek) http://www.hemi.nsu.ru/

8.3. IlepeueHb cOBpeMEHHBIX TPO(HECCHOHAIBHBIX 0a3 TaHHBIX U MHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

Hanmenosanue DNEeKTpOHHBIN aJipec pecypca

https://www.spbgasu.ru/Univer

[Neproanueckue nzpanus CIIGIACY sitet/Biblioteka/Periodicheskie_
izdaniya/

https://www.spbgasu.ru/Univer

Oo6pasoBarenbuble nHTEpHET-pecypchl CITOIACY sitet/Biblioteka/Obrazovatelnye

internet-resursy/

Nudopmannonnas cetrv CHEMMET (Poccusi) Ha cepBepe XUMHUYECKOTO
dakynpTeta MI'Y sBIsS€TCS COBOKYIHOCTBIO 0a3 JaHHBIX IO XHUMHHU
(oOpasoBaHue, HayKa, TEXHOJIOTHs), PACIpeleNeHHBIX Ha -cepBepax B[WWW.chem.msu.su
mpejenax poccuickoi yactu cetu Internet u Bkiro4aeT oTeYeCcTBEHHbBIE U
3apyOekHble THPOPMAIIMOHHBIE PECYPCHI IO XUMUHU

Eaudgeii  dieKTpOHHBIN ecypc €0OHO-METOMUYECKON JIMTEPATYPHI
A p pecype - yH A PATYPEI\\\ww.spbgasu.ru

CIIoTACY
Poccuiickast rocyaapcTBeHHas OMOIMOTEKA WWW.rsl.ru

Hayunas 3JIEKTPOHHAs
Hayunas snextponnas 6ubnmoreka eELIBRARY.RU 6ubmorexa L IBRARY RU
HuTepHeT-TpeHaxepsl B chepe 0Opa3oBaHus http://www.i-exam. ru
Cuctema auctanimonsoro ooyuenus CIT6I'ACY Moodle https://moodle.spbgasu.ru/

JICKTPOHHO-ONOJIMNOTCUYHAA CUCTEMA U34aTCIIbCTBA aHb . . .
E) P oo "Jlanp" https://e.lanbook.com/




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

mpouecca IO JUCHUIUIMHE,
MPOrPaMMHOTO O0ecTieueHus

BKJIIOYAss TIEpEYCHb JIMIICH3MOHHOTO M CBOOOJHO pacipoCTPaHsSIEMOTO

Haumenosanue

Crioco0 pacnpocTpaHeHuUs
(JTMIIEH3UOHHOE WIH  CBOOOHO
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

HoroBop Ne  J132009689201 ot
18.12.2020r IIporpammHbIe
npoaykTel Maiikpocodt, noroop Ne
1132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

8.5. MaTepuainbHO-TEXHHYECKOE 00ECIICUCHIE TUCITUTUTMHBI
CBejieHHs1 00 OCHAIEHHOCTH YYEOHBIX ayJIMTOPUI M MOMENICHUH JIJIsl CAMOCTOSTEIBHOM paboThI

HaumenoBanue yueOHBIX ayJUTOPHUI U TOMEILIEHUI
JUIsl CAMOCTOSITEIIbHON paboThI

OcHanieHHOCTh 000PYAOBaHUEM U TEXHHUYECKUMU
CpelCcTBaMu 00y4YeHUs

40. VYueOHble ayauTOPUU JJiA  MPOBEICHUS
MPaKTUYECKHUX 3aHSATHH, TPYIIIOBBIX u
VHIMBU1yaJIbHBIX KOHCYJIbTAIIUH, TEKYLIETro

KOHTPOJIS U MPOMEKYTOUHOM aTTECTallKU

Kommnekr MYJIBTUMEAUNHOIO 000pya0BaHUs
(mepcoHabHBIN KOMIIBIOTED, MYJIbTUMEIUIHBIA
MIPOEKTOP, IKpaH, ayAHO-CUCTEMa), JI0CKa, KOMIUIEKT
yueOHOW MeOemnH, NOAKIIOYEHHE K KOMIIbIOTEPHOU CeTH
CII6I'ACY., Bbixon B MHTEpHET

40. [TomernieHust 1y1si CAMOCTOSTEIBLHON paOOTHI

[Tomemnienue 17151 CaMOCTOATEIBHOM PaOOTHI (YUUTATBHBIH
3an Oubnuoreku, aya. 217): I1IK-23 wr., B T.4. 1 wt.- [IK
s gmin ¢ OB3  (cucremusblii  O70K, MOHHUTOD,
KJIaBUATypa, MBIIIb) C TOAKIIOYCHHEM K CETH
«HTEepHET» U 0OecrneuyeHnueM JI0CTya B SJIEKTPOHHYIO
nH(popMannoHHo-o0pazoBatenbHyto cpeny CIIOIACY.
IT1O Microsoft Windows 10, Microsoft Office 2016




Meb6ens: Cronbl (mapThl), JOCKAa MeENOBas, JOCKa
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, BJITHS-
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 mocyna (MpoOMpPKH, MITATHUBBI, 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, Tabmuia pacTBOPUMOCTH B BOJC
BaOXHEHIINUX cojledl u  rugpokcunoB, CreneHb
JUCCOIMAlMU KHUCIIOT ,IIEeJI0Ye M cojied B BOJIHBIX
pactBopax, [IpousBenenrne pacTBOPUMOCTH HEKOTOPBIX
Hekotopeix BemiectB npu 180 C, KoHcTaHThI
HECTONKOCTH KOMIUIEKCHBIX HOHOB, CXemMa BOJOPOJHOTO
anekTpona, Psan HanpspkeHus meraiioB. HopmanbHbie
(cranmapTHbIC) AIEKTPOJHBIE MOTEHIINAJIBI,
XHUMHYECKHE CBOMCTBA METAJJIOB, 3allUTa MeTajljia OT
KOppOo3uu(IIpOTEKTOpHAs), Cxema KOHTaKTHOM
KOppO3UHU METaJlIOB, Cxema KOPPO3UOHHOTO
pa3pyIlIeHHs Kele3a

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,

noakaoueHne kK kommberotepHoit cetu  CIIOIACY,
BbIX0JI B MIHTEepHET

Z[J'ISI HHBAJIMJO0B U JIUI] C OB3 obecneunBaroTCs CIICHHUAJIbHBIC YCJIOBUA AJI TTOJTYUCHUA O6p830BaHI/I$I B
COOTBETCTBHH C Tpe6OBaHI/I$[MI/I HOPMATUBHO-IIPABOBBIX JOKYMCHTOB.
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