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PABOYASA NPOrPAMMA YYEEHOW OUCLUUMITNHDI
B1.5.8 Xumusa

1. Koa n HammeHoBaHMe HanpaBfeHUsa NoAroTOBKMU:

15.03.01 MawunHoCTpOoeHne

2. Mpodunnb NoAroToBKM:

TexHonoruu, obopyaoBaHme n aBTomaTusaumnsa MalMHOCTPOUTENBbHbIX NPON3BOACTB
3. KBanudumkauusa BbinyckHuKa: 6akanasp
4. ®opma oby4eHUA: o4Hasi, 3a04Has

5. Kacheppa, oTBevarwas 3a peanmsaumio AUCLUUNIUHBbI: €CTECTBEHHOHAY4YHbIX U 00LLEe06-

pasoBaTesibHbIX ANCLMMINH

6. CoctaButenu nporpammbl: E.U. MNonsaHckas, kaHguaat negarormyeckmx Hayk,

C.E. 3t03uH, kaHOmMaaT pusnko-mateMaTn4ecknx Hayk, AoueHT

7. PexomeHpoBaHa: Hay4yHo-meTogudeckum cosetoM dunumana ot 29.05.2020, npotokon Ne 7

8. Yueb6Hbim rog:  2020-2021 CemecTp: 2



9. Llenun n 3apayu y4e6HON ANCLMUNIIUHDI:
Lenbto ancunnnuHbl aBnseTcsa popmmnpoBaHme y CTyAeHTOB 3HaHui B obnactu obuimx 3ako-
HOB XMMWWN, CTPOEHUS N CBONCTB XUMUYECKUX BELLECTB.
3agaum QUCUUNINHbBI:

- yrmnybuTb 3HAHNA TEOPETUYECKNX BOMPOCOB,

- OBflafieTb 3KCnepuMeHTaribHbIMU HaBblkaMu,

- copmupoBaTb Hay4YHOe MOHUMaHue B 0BNacT XMMUYECKMX 3HAHWUA CBA3AHHbLIX C
npodgeccuoHanbHOM AeATeNbHOCThIO.

10. MecTo yyebHOM AUCLUUNIIUHBI B CTPYKType obpa3oBaTenbHOW nporpammbl: Oucumn-
nuHa «Xumusay Bxoaut B 6nok b1 «ducumnnuHel (Mogynu)» n oTHocUTCs K 6a3oBor YacTu amc-
uMNnH obpasoBaTenbHON NPOrpaMmbl.

[na ocBoeHust AucunnnHbl « XMMUS» CTyOeHTbl UCMONb3YOT 3HAHUS, YMEHMUS, HaBbIKK1, cop-
MWPOBaHHbIE B XOAE U3YYEeHUS LLKOMbHOMo Kypca «Xumus. 8-11 knaccey.

N3yyeHne aaHHOM OMCLMNNNHBI SBNAETCS He0H6X0aMMON OCHOBOW Ansi MOCNEAYLWEro n3dy4yeHns
AancumnnuH: 9konoeus, besonacHocme XxusHedesmenbHocmu, ®usuka, MamepuanosedeHue.
Ycnosus peanusauuun aucumnnuHel ana nuy ¢ OB3 onpepenstoTcs oco6eHHOCTSIMN BOCMpU-
ATUS y4ebHON HopMaLUKM U C y4eTOM MHOMBUAYASTbHBIX NCUXOPU3NYECKNX OCOBEHHOCTEN.

11. MnaHupyemMble pe3ynbTaTbl OGy4YeHUsi MO AUCLUUNNMHe/MOAyNIO (3HaAHUA, YMEeHUA,
HaBblKW), COOTHECEHHbIe C NNIaHUPYyeMbIMU pe3ynbTaTaMu OCBOEHUsi o6pa3oBaTenibHOMN
nporpaMmmbl (KOMNeTEeHLUSAMA BbINYCKHUKOB):

KomneTeHums MnaHupyemMble pesynbtatbl 00y4eHust
Kon HassaHune
OK-7 3HaerT:
- UICTOYHUKN camoobpa3oBaHus;
yMeerT:
CMOCOBHOCTLIO K camoopra- - MNaHMpOoBaTh LEeNu 1 ycTaHaBNMBaTb NpMOpUTETHI NpU BbIOOpE cno-
Hu3auum 1 camoobpasoBa- CODOB NPUHATUS PELLEHNIA C YH4ETOM YCINOBUI, CPEACTB, NMNYHOCTHBIX
HUIO BO3MOXHOCTEN U BPEMEHHOW NEPCNEKTUBLI OCYLLIECTBIIEHNS Oes-
TEnNbHOCTY;
BnageeT:
- TEXHOMNOrMsAMM opraHnsaumnm camoobpasoBaTenbHOM AEATENBHOCTY;
OrK-1 3HaerT:

YMEHMEe UCMornb30BaThb OC-
HOBHbIE€ 3aKOHbI ECTECTBEH-
HOHaY4HbIX ANCUUNIINH B
npogeccmnoHansLHon aes-
TENbHOCTU, MPUMEHATHL Me-
TOAbl MaTEMATMYECKOro aHa-
nm3a u MOAenMpoBaHus,
TEOPETMYECKOro U IKCnepu-
MEHTarnbHOro NccrneaoBaHus

- OCHOBHbIE 3aKOHblI XMUW, METOblI MOAENNPOBaHUS;
- CTaHOapTHbIE METOAbI TEOPETUYECKOTO N 3KCMEPUMEHTANBHOMO UC-
cnegoBaHMsA XMMUYECKMX OO bEKTOB;

yMmeerT:

- NCMNOMb30BaTb OCHOBHbIE 3aKOHbI €CTECTBEHHOHAYYHbIX AUCLMUMIUH
B NpodyeccroHarnbHON AeATenbHOCTY;

- MPUMEHATb METObl TEOPETUYECKOTO U 3KCNEPUMEHTAarbHOro Uccre-
JoBaHWnA B NpodeccrMoHanbHoM AeAaTeNbHOCTY;

Brajeer:

- HaBblKaMu NPOBeAEHNS 3KCNEPUMEHTANBHOMO UCCNeaoBaHNUA XUMU-
YeCKnx OOBbEKTOB;

- podheccmoHaribHOM TEPMUHOOIMEN, UCNOSb3YeMOWN NpY peLleHnn
3apau.

12. O6beM gncuunnuHbl B 3a4eTHbIX eguHuuyax/vyac. — 5/180.

dopma NPoOMeXyTOYHOMN aTTecTauumn 3K3amMmeH

13. Buabl yueb6HoM paboThbl

OuHas ¢hopma o6y4eHus

TpyooeMKocTb

Bug yyebHown paboThbl

Beero | Mo cemecTpam




ceMm. 2
KoHTakTHas paboTa, B TOM uYnucre: 72 72
nekuuu 36 36
npakTn4eckne 3aHaTns 18 18
nabopaTtopHble paboThbl 18 18
CamocTtodTtenbHasi pabota 72 72
dopmMa NpoMeXXyTOYHON aTTecTaumm 36 36
(9k3ameH - 36 yac.)
WToro: 180 180
3ao4Hasn ¢popma oby4eHus
TpyooeMKocTb
o cemecTpam
Bupg yyebHowm paboThl Bcero
cem. 2
KoHTakTHasa pabota, B TOM uucrne: 20 20
nekuuu 8 8
npakTuyecKkme 3aHATUS 6 6
nabopartopHble paboThbl 6 6
CamocTodartenbHas paborta 151 151
dopma NpoMeEXYTOYHOW aTTecTauun 9 9
(ax3ameH - 9 yac.)
WToro: 180 180

13.1. CogepxaHue QUCLMNNUHBI

Ne HanmeHoBaHwue pasgena C
ogepXaHwve pasgena gucuunivHbl
n/n ONCLUUNIMNHBI
1. NNekuunn
1.1 OCHOBHbIE NOHATUS XMMUMW. OCHOBHbIE XMMUYECKME MOHATUA: aTOM, MOSEKyra, 3NIeMEHT,
CrexnomeTpunyeckue 3ako- NpoCcToe BeLLEeCTBO, CNOXHOEe BeLlecTBO. Xumuyeckas ¢op-
Hbl. Knaccudukaums Heop- Myna. XuMmunyeckas peakums.
raHN4Yeckux BeLLecTB U Xu- Knaccudukauusa v HoMmeHknatypa XUMUYEeCKUX COoeanHEHUN.
MUYECKUX peakL M. 3aKoHbl CTEXMOMETPUN: 3aKOH COXPaHEHUS
MaccCbl U SHEPrUU; ra3oBble 3aKOHbI.
1.2 CtpoeHune atoma. lNeprnogu- OneKkTpoHHOE CTpoeHue atoma. [epnognyeckmii 3akoH 1 cuc-
yeckasi cucteMa afeMeHToB Tema . N. MeHgeneesa. Xvmnyeckas cBsi3b.
0.1 .MeHpeneeBa
1.3 OHepreTrka XMMN4YeCcKnx dopmbl OpraHM3aumm BewecTsa. JHepreTuka XMMmM4eCcknx
npotieccoB. CKOPOCTb XUMU- NpoLLeCCoB. XnmMu4yeckas TepmogmHamMmka B NPUITOXKEHUN K
YecKon peakuumun. Guonorunyeckum cuctemam. CKOpOCTb XMMUYECKUX PeaKLUNA.
XnMmudeckoe paBHoBecHe.
1.4 PactBopbl. Boga u BogHble | [ucnepcuoHHble cuctembl. DU3MKO-XMMUYECKME CBONCTBA
pacTBopbl. OnekTpoxumuye- | pasbaBrneHHbIX PACTBOPOB: OCMOC, KPMOCKONUSA, 36YynnocKo-
CKMe CUCTEMBI. nns. Cnocobbl BblpaXXeHMs cocTaBa pacTBOPOB. DNEKTPonu-
OkucnutenbHO- BOCCTaHOBU- | Tu4deckas guccoumaums. VoHel. loHHOe nponsseaeHmne Bo-
TenbHbIE CUCTEMBI. Abl. BogopoaHbin nokasatens, pH. BydepHble cuctemsl B
XMBbIX opraHmamax. OBMeHHbIE 1 OKUCIIUTENbHO-
BOCCTaHOBUTEMbHbIE Npouecchl. Mnaponus. ManeBaHUyYeckuin
anemeHT. AnekTponus. Kopposus metannos. bBuokopposus.
KonnougHo-aucnepcHole
cucTembl. PacTBOpbl BbICOKOMOMEKYISAPHBIX COeOMHEHUI.
1.5 XnMunyeckme cucteMsl: KoopAuHaLMOHHbIE CUCTEMBI U UX CBONCTBA.
KOMMIIEKChI, ONIMroMephl, BbicokomonekynsipHble COEAMHEHWS: CUHTETUYECKME NOMNUMeE-
nonIMMepsbI. pbl, GuononMmepsl.
1.6 XnMuyeckme cuctemol B Knaccudukauusa n pacnpocTpaHeHHOCTb XMMUYECKNX ane-

XUMBbIX CUCTEMaX U OK-

pyxatLlen Hac cpege.

MEHTOB B OpraHv3Me YerioBeka 1 oKkpyxatoLen cpege.




1.7 Bogopog ero ctpoeHue n Bopgopoga. N3otonbl Bogopoaa. CTpoeHne atoma U MOJSEKyIbl
councTtBa. buonornuyeckue Bogopoaa. lMonoxeHve ero B Ttabnuue .. MeHngeneesa.
cpeabl, 6ydepHble pacTBo- KucnoTHo-ocHOBHbIE cBoKcTBa Bogopoda. pH. BydepHbie
pbl. cuctembl. Buonoruyeckne cpebi.

1.8 OnemeHTbl opraHoreHsbl. [a- CTpoeHune anemMeHTOB-OpraHoreHoB: xnop, 6pom, nog. dusu-
noreHbl. Kucnopoga, cepa, yeckne n xmmmyeckue csonctea. CtpoeHue anemeHtoB VI
asort, pocdop, yrnepoa, rpynnbl rnaBHoM noarpynnbl. W3oTonbl kucnopopa. Anno-
KpEeMHWIA. TPOMHbIE COEOUHEHUS KMCMNOPOAaA: 030H, kucnopog. Cepa. Ee
MeTtannbl xu3Hn. Metannsl 1 annotponus. dusndeckne n xummnyeckme cBomcTea cepbl. Bo-
W 2 rpynn rnaBHbIX NoArpynn. AopoadHble U KUCIopoaHble coeauHeHus cepbl. buonornye-
MeTannbl Nno6oYHbIX Noa- ckasi ponb cepbl.
rpynn 1 1 2 psga. CTtpoeHune anemeHTOB V rpynnbl rmaBHOW nogrpynnbl. A3oT,

docop. A3oT B npupoae. dPusmyeckme U XMMmMYecKne CBOK-
CcTBa asoTa. ANnoTponHble coeauHeHus hocdopa, Ux cBon-
ctBa. CoeanHeHuns gocgopa ¢ BOOPOLOM.

2. MpakTnyeckue 3aHATUA

2.1 OCHOBHbIE MOHATUS XUMUW. OCHOBHbIE XMMUYECKME MOHATUSA: aTOM, MOMEKyna, 3NeMeHT,
CtexnomeTtpuyeckue  3ako- NpoCcTOe BELLECTBO, CNOXHOE BeLecTBO. Xumudeckas cop-
Hbl. Knaccudukauma Heop- Myna. Xumuyeckas peakums. Knaccudukaums n HOMeHkna-
raHN4Yeckux BeLlecTB U Xu- Typa XMMUYECKUX cCoeaNHEHNA. 3aKOHblI CTEXMOMETPUN: 3aKOH
MUYECKNX peakL . COXpaHeHus

MacChbl U SQHEPIUU; ra3oBble 3aKOHbI.

2.2 CtpoeHue atoma. [lepwuo- OneKkTpoHHOEe CTpoeHue aToma. [epnoanyeckuin 3akoH 1 cuc-
anyeckas cuctema anemeH- Tema . 1. MenpeneeBa. Xvumunyeckas cBs3b.
ToB [.M.MeHpeneeBa

2.3 OHepreTuka XUMUYECKUX dopmbl  OpraHuM3auun BellecTBa. JHepreTmka XMMUYECKUX
npoueccoB. CKopoCTb Xu- npoLieccoB. XnmMuyeckas TepmoamHamMmumKa B NPUNOXKEHUN K
MUYECKOWN peaKkumu. Buonormnyeckum cuctemam. CKOPOCTb XUMUYECKUX peakumn.

XvMundeckoe paBHoBecHe.

2.4 PacTteopbl. Boga n BoAgHble OucnepcuoHHble cuctemMbl. PU3NKO-XMMUYECKME CBOMCTBA
pacTBOpbl. JNEeKTpoXxMmMmnye- pas3baBneHHbIX PacTBOPOB: OCMOC, KpMOCKonusi, 30ynmocko-
CKMe CMUCTEMBI. nns. Cnocobbl BbIpaXXeHUss CoCTaBa pPacTBOPOB. JNEKTPONu-
OkucnurtenbHO-  BOCCTaHo- Tnyeckas guccoumaums. VoHel. loHHoe npousBeneHue BO-
BUTENbHbIE CUCTEMBI. Aabl. BogopoaHbii nokasatens, pH. BydepHble cuctembl B

XMBbIX  opraHuamax. OOMEHHble U OKUCIUTENbHO-
BOCCTaHOBUTErbHbIE npouecchl. naponua. ManbsBaHNn4eckun
anemeHT. Onektponus. Kopposua meTtannoB. Bruokopposus.
KonnouaHo-gucnepcHole

cucTembl. PacTBopbl BbICOKOMOMEKYNSAPHBIX COeQUHEHUIA.

25 XumMuyeckme cuctembl: KOM- | KoopAuHauMOHHbIE CUCTEMbI U UX CBOMCTBA.

NMeKkcbl, onuvromepbl, nonu- | BbiCOKOMONEKYNAPHbIE COEAMHEHUS: CUHTETUYECKNE MOoNnme-
Mepbl. pbl, GuononMmepsl.

2.6 XnMU4eckme CUCTeMbl B XU- Knaccudmkauma u pacnpoCTpaHEHHOCTb XMMWYECKUX 3ne-
BbIX CUCTEMAX M OKpyXxato- MEHTOB B OpraHn3mMe YerioBeka u OKpyKatoLLen cpese.

Len Hac cpege.

2.7 Bogopon ero crtpoeHve u Bogopoga. MN3oTtonkl Bogopoga. CTpoeHne atoma 1 MOMeKyrbl
ceonctBa. buonorudeckue Bogopoga. lMonoxeHne ero B Tabnuue O.U. MeHgeneesa.
cpenpbl, 6ydepHble pacTtBO- KucrnoTHo-ocHOBHbIE cBoKWCTBa Bogopoda. pH. BydepHbie
pbl. cuctembl. Buonoruyeckne cpegabi.

2.8 OnemeHTbl opraHoreHbl. [a- | CTpoeHue anemMeHTOB-OpraHoreHoB: xnop, 6pom, nog. dnsu-
noreHbl. Kucnopon, cepa, | 4eckue m xmmudeckme ceoncTtBa.. CTpoeHue anemeHTtoB VI
asoT, doccop, yrnepon, | rpynnel rrnaBHoW noAarpynnel. W3otonsl kucropoga. Anno-
KPEMHWIA. TPONHbIE COoeMHEHUS Kucrnopoaa: 030H, kucrnopog. Cepa. Ee
MeTtannbl xu3Hu. Metanns! 1 annotponus. duandeckne n xmummnyeckme CBOMCTBa cepbl. Bo-
W 2 rpynn rnaBHbIX NoArpynn. OOpoaHble U KUCIOpOoAHble coeauHeHus cepbl. buonoruye-
MeTtannbl noGOYHbIX MOA- ckasi ponb cepbl.
rpynn 1 n 2 paga. CtpoeHune anemeHTOoB V rpynnbl rmaBHOM noAarpynnbl. A3oT,

docdop. A3oT B npupoge. Pusnyeckme n xMMmmyeckme CBOR-
cTBa a3oTa. AnNoTponHble coeauHeHus goocdopa, Ux CBOK-
ctBa. CoeanHeHus goccopa ¢ BOgOPOLOM.
3. JlabopaTopHble paboTbl
31 OCHOBHbIE MOHATUST XUMUN. OCHOBHbIE XMMUYECKME MOHATUSA: aTOM, MOJIEKYNa, 3NIEMEHT,

CTexmomeTpmquKme 3aKOHbI.

NPOCTOE BeLleCTBO, CITOXHOE BELECTBO. Xummyeckas (bop-




Knaccudmkaums HeopraHu-
YeCKNX BELLECTB U Xumu4e-
CKMX peakuun.

myna. Xumudeckasi peakuusi.

Knaccudukaums n HoMeHKnatypa XMMUYECKUX COeaMHEHWNA.
3aKoHbl CTEXMOMETPUN: 3aKOH COXPaHEHMUS MacChl U SHEPTUU;
rasoBble 3aKOHbI.

3.3 OHepreTrka XMMMUYeCcKnx npo- DdopMbl OpraHM3aLmm BelecTBa. QHepreTmka XMMn4ecKkmx
ueccoB. CKOpOCTb XMMUYe- npoLieccoB. Xnmu4yeckas TepmoamHamMmmka B NPUNOXKEHUN K
CKOWN peakuumu. BGuonoruyeckum cuctemam. CKOpOCTb XMMUYECKUX PeakLiA.

XnMmnyeckoe paBHOBECHE.

3.4 PacTtBopbl. Boga u BogHble | [OUcnepcuoHHble cucTeMbl. DU3MKO-XMMUYECKME CBOMCTBA
pacTBopbl. OnekTpoxumuye- | pasbaBrneHHbIX PAaCTBOPOB: OCMOC, KPMOCKONUSA, 36ynnocko-
ckue cuctembl. Okncnutenb- | nusi. Cnocobbl BeipaXeHWs cocTaBa pacTBOPOB. DNEKTponu-
HO-BOCCT@HOBUTENbHBIE CUC- | Tuyeckas anccoumaums. NoHbl. loHHOe npon3BeaeHne Bo-
TEMbI. abl. BogopoaHbln nokasatens, pH. bygepHbie cnctembl B

XnBbIX opraHmamax. OGMeHHbIE 1 OKUCIINTENbHO-
BOCCTaHOBUTENbHbIE Npouecchl. [maponus. ManbBaHWYeckun
anemMeHT. AnekTponus. Kopposusa metannos. buokopposusi.
KonnouaHo-gucnepcHoble cuctemsl. PactBopbl BeICOKOMOMe-
KYNSPHBIX COEANHEHUIA.

3.7 Bogopog ero ctpoeHuve u Bogopoa. M3otonbl Bogopoaa. CTpoeHne atoma U MOMeKynbl

cBoucTBa. bnonornyeckue
cpeabl, 6ydepHble pacTBopbI.

Bogopoaa. NonoxeHue ero B Tabnuue [O.N. MeHgeneesa. Ku-
CINOTHO-OCHOBHbIE CBOWCTBa Bogopoaa. pH. BydepHbie cucte-
Mbl. Brionornyeckune cpegpl.

13.2. Tembl (pa3genbl) AUCUUNIIUHBI U BUAbI 3aHATUN

OuHas ¢hopma o6y4yeHus

Ne
n/
n

Bugbl 3aHATUI (4acoB)

HanmeHoBaHue pasge-

na gucumnsinHbl Jlekuum | MNpakTnyeckne

JTabopaTtop- CamocTosiTenbHas
Hble paboTa

Bcero

01

OCHOBHbIE MOHATUS XU-
MUN. CTeXI/IOMeTpVIHe-

CKue 3akoHbl. Knaccu- 4

dvKaumsa HeopraHnye-
CKUX BELLECTB U XUMU-
YEeCKUX peaKkuui.

18

02

CtpoeHue aToma. lMe-

punoanyeckaa cuctema 4

3J1IEMEHTOB
O.N.MeHgeneea

14

03

3HepFeTI/I Ka XUMN4eCKnx

npoueccos. CKopoCcTb 4

XUMUYECKON peakumu.

18

04

Pacteopbl. Boga v Bog-
Hble pacTBOpbIl. Jnek-
TPOXMMUYECKNE CUCTe-

Mbl. OKUCIIUTENBHO- 6

BOCCTaHOBUTEJIbHbIE
CUCTEMbI.

32

05

XnmMmnyeckne cuctemsol:

KOMMNJ1eKChbl, OJIMromMmepsbl, 4

noJiInMepb.bil.

14

06

XnmMmnyeckne cuctemMol B

XMBbIX CUCTEMAX U OKPY- 4

Xarolen Hac cpefe.

14

07

Bogopop ero ctpoeHue
n ceonctea. buonornye-

ckue cpefbl, 6ydepHbie 4

pacTBopbI.

16

08

OnemeHTbl OpraHoreHbl.
ManoreHsbl. Kucnopoga,

cepa, as3oT, docdop, yr- 6

nepog, KpEMHUN.
MeTtannbl xu3Hu. Metan-

16




nbl 1 1 2 rpynn rna.HbIX
noarpynn.

MeTannbl nob6oYHbIX NOA-
rpynn 1 n 2 paga.

JK3ameH 36
UTtoro: 36 18 18 72 180
3ao4Hasn ¢popma oby4eHus
Ne Buabl 3aHaTui (Yacos)
n/ HavmeroBakve passie- Jlek- JlabopaTtop- CamocToarenbHas
na ancumniuHbl MpakTuyeckue Bcero
n Lmn Hble paboTa
OCHOBHbIE NMOHATUSA XU-
Mun. CtexmomeTpuye-
01 CKue 3akoHbl. Knaccu- 1 05 1 17 19.5
dukaums HeopraHuye- ’ ’
CKMX BewectB U XuMun-
YECKNX peakLmn.
CtpoeHue atoma. lMe-
02 punoanyeckaa cumcrtema 1 05 19 205
3N1EMEHTOB ’ ’

0.1 .MeHpeneea

OHepreTrka XMMUYECKNX
03 | npoueccos. CkopocTb 1 1 1 19 22
XUMUYECKOW peakLmn.

PacTteopbl. Boga v Bog-
Hble pacTBOpbI. Jnek-

TPOXMMUYECKNE CUCTe-
04 1 V. OKVCIUTENBHO- 1 1 2 20 24
BOCCTaHOBUTEMbHbIE
CUCTEMBI.

XMn4eckmne cuctembl:
05 KOMMMEKCbI, ONUroMepbl, 1 1 19 29
nonMmepsbI.

XnMun4yeckme cuctemsl B
06 | »XuBbIX cucTemMax u OK- 1 0,5 19 20,5
pyxatoLLen Hac cpeae.

Bopgopop ero crpoeHne

07 n ceovcTea. buonoruye-
ckue cpefpl, 6ydepHble 1 1 2 19 23

pacTBopbl.

OneMeHTbl OpraHoreHsbi.
ManoreHsbl. Kucnopoa,
cepa, a3oT, docdop,
yrnepos, KpeMHUIA.

08 | MeTtannbl %u3Hu. Me- 1 05 19 20,5
Tannel 1 1 2 rpynn
rnaBHbIX noarpynnm.
MeTannbl NO60YHbIX
noarpynn 1 n 2 paga.

OK3ameH 9

NToro: 8 6 6 151 180

14. MeToan4yeckue ykasaHmAa Ans ody4aroLWmxXca no OCBOEHUIO AUCLUMIIUHDI

MpucTtynasa K n3yvyeHuto y4ebHOM AUCUMNIMHBI, Npexae Bcero obyyarowmecss AOSMKHbI
O3HAKOMUTBCA C y4ebHOM nporpammMon AUCUMNNANHBL. ONEKTPOHHbLIN BapuaHT paboden npo-
rpaMmmbl pa3mMeLLéH Ha cante b BIY.

OCHOBHbIMM (hOpMamMm KOHTaKTHOW paboTbl MO AUCLMNIIMHE ABNSAOTCA NEKUUKN, NpakTu-
YyecKkmne 3aHATUS 1 nabopaTopHble 3aHATUS, NOCeLeHne KOTOpbIX 06s3aTenbHO ANns BCeX CTy-
AEHTOB (KpOMe CTYAEHTOB, 06yyaloLWmMXCa N0 UHANBUAYANbHOMY MaHy).

B xoae NekumoHHbIX 3aHATUIA criedyeT He TONMbKO criywaTb uanaraembli Matepuan u
KpaTKO ero KOHCMNeKTMpoBaTb, HO OMEHb BaXXHO y4aCTBOBaTb B aHanv3e NpMMepoB, npeanarae-




MbIX MpenogaBaTenemM, B paCCMOTPEHUN U peLleHn NpobrieMHbIX BOMPOCOB, BbIHOCUMbIX Ha
obecyxaeHne. HeobxoaumMo KpUTMYECKU OCMbICNIMBATL Npeafiaraemblni Matepuarn, 3agaBaTtb BO-
NPOChbI KaK YTOYHSAIOLLEro xapakrepa, nomorawLlime yaCHUTb OTAEeNbHbIE n3naraemble nosoxe-
HWA, TaKk U BONPOChI NPOAYKTUBHOIO TUMNa, HanpaBneHHblE Ha paclumMpeHne n yrnybneHue cee-
AEHUA NO M3y4yaeMon Teme, Ha BbIsiBfieHWe HeAoCTaTOYHO OCBELLEHHbIX BOMPOCOB, Criabblix
MECT B apryMeHTaumm v T.n.

B xoge noaroTtoBKM K NPaKTUYECKUM 3aHATUAM HEOOXOAMMO U3Yy4UTb B COOTBETCTBUU C
BOMpocamMu Ans NOBTOPEHWUS OCHOBHYIO NUTEpaTypy, MPOCMOTPETb U AOMNOMHUTbL KOHCMEKTbI
NeKuMn, 03HaKOMUTBLCH C AOMOMHUTENBHOW NUTEepaTypon — 3TO NOMOXET YCBOUTbL U 3aKpenuTb
nonyyeHHble 3HaHUA. Kpome Toro, K Kaxaow Teme B nnaHax MNpakTU4eCcKUX 3aHATUMI atoTcs
npakTuyeckne 3afaHus, KOTopble Takke HeobXoOUMO BbIMOMHUTL CaMOCTOSTENTIbHO BO BpeEMSs
NoAroTOBKU K 3aHATUIO.

Mpn noaroToBke K NPOMEXYTOYHOM aTTecTaumm Heobxoammo MNOBTOPUTb NPONAEHHbIV
mMaTtepuan B COOTBETCTBUM C y4eBHOM nporpaMmmon, NpUMeEpHbIM NepeYyHeM BOMPOCOB, BbIHO-
CALNXCH Ha 3K3aMmeH. PekomeHayeTcs MCnonb3oBaTb KOHCMEKTbl NEKUMA U MCTOYHUKKU, nepe-
YUCIEHHbIE B CNUCKE NUTEpaTypbl B paboyen nporpammMme AUCLMNIIMHDI, @ TakKe pecypcbl anek-
TPOHHO-OMBNMOTEYHbIX cucTteM. Heobxoaumo obpatntb ocoboe BHMMaHME Ha TeMbl y4EOHbIX
3aHATUIA, NPONYLLUEHHbLIX MO pa3HbiM NpuvynHaM. [pyu HeoBXoaMMOCTM MOXHO O0BpaTuUTbCA 3a
KOHCymnbTaunemn n MeToamyeckon noMoLLblo K NnpenogasaTernto.

[Ana gocTwkeHns nnaHnpyembiX pesdynbTaToB 00y4eHMs UCNOoMb3yTCs rpynnoBblie Anc-
KyCcCun, aHanu3 cutyauumn.

15. NMepe4yeHb OCHOBHOMW U AONONIHUTENILHOW NUTEpPaTypbl, PECYPCOB UHTEPHET, HEOOXO-
AUMbIX ANS OCBOEHUA AUCLUNIINHbI
a) OCHOBHasA nuTeparypa:

Ne n/n MCTOYHMK
YumkuH, E.B. Xumusa : yuebHoe nocobue / E.B. YnkuH. - Tomck : TOMCKUIA rocygapCTBEHHbIN
1 YHMBEPCUTET CUCTEM YyMpaBneHus u pagmoanekTpoHukn, 2012. - 170 c. - ISBN 978-5-4332-
0034-0; To xe [OnekTpoHHbIN pecypcl. URL:

http://biblioclub.ru/index.php?page=book&id=208956 (13.06.2020)

PesankuH, B.M. Xumus: nonHbIvi KypC NOATOTOBKU K TECTUPOBAHUIO N 3K3aMeHy : nocobue /
P B.N. PesankuH, C.E. Jlakoba, B.H. Bypab. - 6-e nsa. - MuHck : TetpaCuctemc, 2013. - 560 c.
:vn. - ISBN 978-985-536-390-4; To e [ONeKTpoHHbIN pecypc]. -

URL.: http://biblioclub.ru/index.php?page=book&id=78508 (13.06.2020)

Xumuns : metoamyeckune ykasanus / coct. E.I. Megskos, KO.U. Kosane, H.I. MNonskoea. -

3 HoBocnbupck : HoBocmbupckmin rocygapCTBeHHbIN arpapHbi yHuBepcuteT, 2011. - 106 c. ;
To e [OnekTpoHHbI pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=230483
(13.06.2020)

0) pononHuTenbHaa nuTepaTypa:
Ne n/n MCTOYHMK

4 bartaeBa, E.B. 3agaun n ynpaxHeHus no obwen xumnm [TekcT] : y4eb. noc. / bataesa E.B. n
ap. - M.: Akagemus, 2010

5 Bpyesuy, I".1O. MNMpakTuyeckue n nabopatopHele paboTbl No xumumn [TekcT]: y4eb. noc. / Bpye-
Bumd IM.1O. - Bopucorne6ek: BN, 2010

6 Bpyesuy, I".10. MNMpakTuyeckue n nabopatopHble paboTbl No obLien xumum [TekcT]: y4eb. noc. /
Bbpyeswnu I.HO.- bBopucornebek: BIMTIN, 2007

7 Bpyesuy, I".10., MNMpakTuyeckue n nabopatopHble paboTbl No 06Len xumum [TekcT]: yueb. noc. /
Bpyeswnu I.KO., Tapacosa J1.C. - Bopucorne6ck: BI'TIN, 2006

8 HeopraHuyeckasi xuMus (GMoreHHble u abuoreHHble anemeHTbl) [TekcT] : y4ebHoe nocobue /

nog pega. B.B. Eroposa. — JlaHb; CI16, 2009
B) MHthoOpMaLIMOHHbIe INEKTPOHHO-00pa3oBaTenbHbIe pecypcehbl:
Ne n/n MICTOYHMK

9 AHkyanmoBa, U.A., Mapgpiwesa W.B. MNpaktukym no xumum / nog, pen. M.U. Jlebeaeson. - Tam-

) 6oB: M3g-Bo TI'TY, 2009. - 88 c. http://window.edu.ru/resource/237/68237 (14.06.2020)

"pomos, H0.10., Obaukosa T.I1., Weunna O.A., Narytun A.B. O6wasa xumus: YyebHoe nocobue. -
10. Tambos: N3pgatenbctBo TI'TY, 2005. - 124 c. http://window.edu.ru/resource/006/38006
(14.06.2020)

11 Nebepnera, M.W., Aukygumosa U.A. CO0opHMK 3a4ay 1 ynpaKHEHUIN NO XMMuu. - TamboB:
) WapatenbctBo TITY, 2007. http://window.edu.ru/resource/786/56786 (14.06.2020)



http://biblioclub.ru/index.php?page=book&amp;id=208956
http://biblioclub.ru/index.php?page=book&amp;id=78508
http://biblioclub.ru/index.php?page=book&amp;id=230483
http://window.edu.ru/resource/237/68237
http://window.edu.ru/resource/006/38006
http://window.edu.ru/resource/786/56786

16. NepeyeHb y4eOHO-MeTOAUYECKOrO 0b6ecnevyeHus Ansa caMoCcToNATeNIbHOWN paboThbl

- MeTogmyeckne ykasaHWs K BbINOMIHEHNIO NTabopaTopHbIX paboT (pecypcHbii oHA Ka-
deapsi).

- BapunaHTbl KOHTPONbHBIX paboT No BCceM pasgenam AUCUUNINHBI (POHAO OLIEHOYHbIX
cpencTs).

- MepeyeHb Tem oNs NOAroToBKM pedepaToB (POHA OLEHOYHbIX CPeaCTB).

- MepeyeHb BONPOCOB K 3k3ameHy (POHA OLEHOYHbIX CPEACTB).

17. UHchbopmaLMOHHbIE TeXHOMOIMK, UCnornb3yeMblie ANA peanu3auum y4ebHon aucumn-
NHbI, BKNOYas nporpamMmmHoe obecne4vyeHne, MHOPMaLNOHHO-CNPaBOYHbI€ CUCTEMbI U
npodeccuoHanbHble 6a3bl AaHHbIX
MporpammHoe o6ecneyeHue:
Win10 (unn WinXP, Win7), OfficeProPlus 2010;
—-STDU Viewer version 1.6.2.0;
—7-Zip;
—GIMP GNU Image Manipulation Program;
—Paint.NET;
—bpaysepsbl: Yandex, Google, Opera, Mozilla Firefox, Explorer.
Mpn peanusaunn QUCUUNIMHBI MTPUMEHSIETCHA CMELLaHHOe 0byyYeHne ¢ NCnonb30BaHMEM
- OHJ1aMH-KOHCYNbTaUuM;
- ONEKTPOHHOW MOYThl,
- canTa Kadbeapbl eCTECTBEHHOHaY4YHbIX 1 06Leobpa3oBaTenbHbIX AUCLMMIVH:
http://pmii.ru/pumk/uchebnyie-materialyi
MHdopmaunoHHO-cnpaBoYHble CUCTEMbI U NpodeccruoHanbHble 6a3bl AaHHbIX:
—Hay4yHas anektpoHHasa 6ubnuoteka eLIBRARY.RU — http://elibrary.ru/

—WHdopmaumoHHas cuctema «EgmMHoe oOkHO pgoctyna Kk obpasoBaTenibHbIM - pecyp-
camy http://window.edu.ru/
—®epeparnbHbIn LEHTP MHOPMaLMOHHO-06pa3oBaTesibHbIX pecypcoB — http://fcior.edu.ru

OneKTpOHHO-OMbnuoTteyHasa  cuctema  «YHuBepcutetTckad  Gubnuoteka  online»  —
http://biblioclub.ru/

18. MaTepnanbHoO-TeXHU4YECKoe obecneyeHne ANCLUUNSIUHDI:
MynbTumeauiHoe obopyaoBaHue (NPOEKTOp, CTaLMOHAPHbIN KOMMLIOTEP, 3KPaH)


http://pmii.ru/pumk/uchebnyie-materialyi
http://elibrary.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://biblioclub.ru/

19. ®DoHA OLEHOYHbIX CPEeaAcCTB:
19.1.MepeyeHb KOMNETEHLMN C yKa3zaHMeM 3TanoB hopMUpoBaHUSA U NNIAHUPYEeMbIX pe3ynbTaToB

obyyYyeHus

Koa n cogepxaHue
KoMneTeHuun (Mnm
ee yacTm)

MnaHupyemble pesynbtaTbl 06y4e-
HWUS (NokasaTenun JOCTUXEeHUS 3a-
AaHHOr0 YPOBHSA OCBOEHUSA KOMMe-
TeHuMn nocpeacTsoM hopMmMpoBa-
HWUS1 3HaHU, YMEHWIA, HaBbIKOB)

OTanbl hopMupo-
BaHWS1 KOMMNETEH-
uuu (pasgensl
(Tembl) gncumn-
NWHBbI NN MoZYNS
M UX HanMeHoBa-
Hue)

o0OC*
(cpenctBa oue-
HUBaAHWS)

OK-7 crnocobHocTbo
K camoopraHusauum
N camoobpasoBaHuto

3HaeT:
- UICTOYHUKN CaMOO6pa3OBaHMﬂ;

1-8

Hanncanue pede-
pata. Tembl pe-
departos n. 19.3.3
MepeveHb 3aga-
HUW AN UHOAVBU-
AyarnbHow paboThl
n.19.3.2

yMmeerT:

- NNaHVMpoBaThb LieNn U ycTaHaBNnBaTh
npuopuTeThI NPU BeIGOpE crnoco6oB
NPUHATUSI PELLEHWNIA C YYETOM YCITOBUIA,
CPEACTB, NIMYHOCTHbIX BO3MOXHOCTEN
1 BPEMEHHOW NEPCNeKTMBbI OCYLLECT-
BMNEHUs OeATeNbHOCTY,

1-8

Tembl nabopartop-
HbIX paboT no
ancuunnuHe «Xu-
Musi» n. 19.3.4

Brnageer:
- TexHonornamm opraHmsauum camo-
obpasoBaTenbHOM AeATENbHOCTY;

1-8

Hanucanue pede-
pata. Tembl pe-
depaTos n. 19.3.3
MepeyeHb 3apa-
HUW AN UHAUBU-
AyanbHow paboThbl
n.19.3.2

OrK-1

yMEHMWE UCnornb30-
BaTb OCHOBHbIE 3a-
KOHbl €CTECTBEHHO-
Hay4HbIX AUCLUNINH
B nNpocheccroHarnb-
HOW OesATenbHOCTH,
NPUMEHSATb MeToab!
MaTemMaTU4eCcKoro
aHanusa n mogenu-
pOBaHWs, TEOPETU-
4YeCKOro 1 aKcnepu-
MeHTanbHoro nccre-
AOBaHusA

3HaeT:

- OCHOBHbI€ 3aKOHbl XMMUKN, MeTOoObl
MoaennpoBaHUA;

- CTaHOapTHblIE METOAbl TEOPETUYECKO-
ro U 3KCnepmnMmeHTanbHOro nccrenoea-
HUSI XUMUYECKUX OO BEKTOB;

1-8

HanucaHue pede-
paTa. Tembl pe-
depatos n. 19.3.3
Tembl nabopartop-
HbIX paboT no
ONCUUNNUHE «XU-
musi» n. 19.3.4

ymeeT:
- NCMOSb30BaTbh OCHOBHbIE 3aKOHbI €C-
TECTBEHHOHAY4HbIX OAUCUMNITUH B
npodeccuoHanbHON OAesaTensHOCTY;

- NIPUMEHATL METOAbI TEOPETUYECKOTO
N 3KCMEPUMEHTANbHOIO NCCneoBaHNs
B NpodpeccroHanbHom AeaTenbHOCTY;

1-8

HanucaHue pede-
pata. Tembl pe-
depaTos n. 19.3.3
lMepeyeHb 3aga-
HUW AN UHOAVBU-
AyanbHow paboThl
n.19.3.2

Bnapeer:
- HaBblkaMV NPOBeAEHUS IKCNepUMEH-
TanbHOro nccnegoBaHus XMMUYECKUX
06bEKTOB;

- NpopeccnoHansHon TepMUHOITOTNEN,
MCMNonb3yemow Npu peLueHnn 3agay.

1-8

MepeyeHb 3aga-
HUW AN UHOAVBU-
AyanbHow paboThbl
n.19.3.2

Tembl nabopartop-
HbIX paboT no
ONCUUNNUHE «XU-
musa» n. 19.3.4

JK3amMeH

Bonpochbl k aK3a-
MEHY

19.2 OnucaHue KpuTepueB U LIKanbl OLEHUBAHUA KOMNeTeHUUN (pe3ynbTaTtoB OOy4YeHus) npwu

NPOMEXYTOYHOM aTTecTauum

Ans oueHuBaHUsi pe3ynbTaToB 0OyYeHMs1 Ha 3K3aMeHe Mcrnonb3yeTcst 4-6annbHas Lkana: «oT-

NUYHOY», «XOPOLLIOY», «YAOBMNETBOPUTENBHOY», «HEYOBNETBOPUTENBHOY.




COOTHOLLEHNE noKkasaTenemn, KpUTEPUEB U LLIKaMNbl OLLlEHMBAHNA pe3ynbTaToB 00y4eHUS.
YpoBeHb
KpuTepuu oueHuBaHnsa KomneTeHumm cchopmupo- LLikana oueHokK
BaHHOCTM
KOMMNEeTeHUnn
MonHo, NpaBurbHO M Normveckn 6esynpeyvHo nsnaraet teopetTndeckun | llogbilueHHbIl OmsuyHo
mMaTepuan, MmoxeT obocHoBaTb CBOM CyxaeHus. Bnageet Heobxogu- ypoeeHb
MbIM MaTemaTudeckum annapatoM. bes 3aTpygHeHun npuMeHsieT Teo-
peTnyeckue 3HaHUSA MpU aHanmse KOHKPEeTHbIX 3a4ay M BOMPOCOB.
CeoboaHo noagbupaet (cocTtaBnseT caMm) NpUMeEpbI, UNMKCTPUpYoLLMe
TeopeTudeckme nonoxeHuns. ConpoBoxaaeT OTBET CBeAeHUsSMU Mo
NUCTOPUN BOMPOCA; OPUEHTUPYETCH B CMEXHbIX TeMax Kypca, 3HaeT
OCHOBHYIO NMTepaTypy No CBOEMY BOMpPOCY.
CTyoeHT Xopollio Bnageet Teopuen BONpoca; BUAWT B3anMMOCBSA3b ba3soenblli Xopouwo
pasnu4YHbIX pas3gernosB Kypca, MOXeT ux o6bACHUTb. B OCHOBHOM non- ypo8eHb
HO, MPaBWIbHO U JIOTMYMHO U3naraet TEOPEeTUYECKUI MaTepuan, MoXeT
o6ocHoBaTb CBOM CyxxaeHus. [puMeHsieT TeopeTudeckue 3HaHusi Npm
aHanmse aKkTM4ecKkoro maTepuana, MoOXeT NpuBOAUTb CODCTBEHHbIE
NpMMepbl, UNNKCTPUPYOLLNE TeopeTudeckne nonoxeHus. Jonyckaert-
cs 1-2 HepgoyeTa B U3NOXeHUUM 1 peveBom odopmreHun oteeTta. [e-
MOHCTPMpPYET XOPOLUMIA YpOBEHb MOHMMaHUS BonpocoB no Teme. O6-
nagaeT NpaBuIibHON MaTEMaTUYECKOWN PeYblo.
CTyoeHT npaBuibHO BOCMPOU3BOAMT OCHOBHbIE MOMOXEHMS Teopuw, lMopozossiti Y0oenemsopu-
OEMOHCTPUPYET MNOHMMaHMEe 3TUX MOMOXEHUN, UNMKCTPUPYET MX Npu- ypOBeHb meJsibHO
Mepamu. YMeeT MCMonb30BaTb 3HAHUSA NPU XapakTepucTuke dakTnye-
ckoro marepuana. B 1o xe BpemMs B OTBeTe MOryT MpUCYTCTBOBaTb
cnegywolne Hefo4yeThl: a) JonyckaeT HETOYHOCTM B onpeaeneHun no-
HATUIA, TEPMUHOB, 3aKOHOB (HO UCMpPaBNAEeT MX MPU NMOMOLLU HaBoASA-
LLUMX BOMPOCOB 3K3aMeHaTopa); 6) nanaraet matepuan HeJoCTaTO4YHO
MOSHO; B) HE MOXET AOCTAaTOYHO rMyboko 1 JokasaTenbHO 060CHOBaTb
CBOW CYXOEHWsI; T) uanaraet matepuan HedoCTaTovHO nocrnenoBa-
TenbHO; A4) gonyckaeT owmnbku B peun. OTBeYas Ha KOHKPETHbINA BO-
npoc, He y4MTbiBaeT pa3fnuyHble BapuaHTbl 0Oy4eHusi, oOycnoBreH-
Hble LensamMu, yCnoBMaMu U MHANBMAYaNbHbIMM OCOBEHHOCTAMN ayau-
TOpUK.
He noHumaeT cyTb Bonpoca, He BnageeT TepMmvHONorMen, nogMmeHseT - Heydosnemesopu-
OLHM NOHATUSA APYrMMU. He NOHMMaeT CyTu HaBOASLLUX BOMPOCOB. meJsibHO

19.3 TunoBble KOHTPOSIbHbIE 3af4aHUA UIM UHble MaTepuanbl, HeoOXoAuMble ANs OLEeHKU 3Ha-
HWUMW, YMEHUM!, HaBbIKOB U (MNN) onbiTa AATENLHOCTU, XapaKkTepusylowme atanbl hopMupoBaHus
KOMMeTeHLUN B npoLecce 0CBOEHUA 06pa3oBaTeNibHOW NporpaMmmbl

19.3.1 NepeyeHb BONPOCOB K 3K3aMeHy
1. OCHOBHbIE XMUYECKME MOHATUA: aTOM, MOSEKyrna, aNIeMEHT, NPOCTOE BELLECTBO, CNOXHOE Be-
wecTtBo. Xumnyeckas goopmyna. Xmmmyeckasi peakuus.

2. Knaccudumkaums n HOMeHKNnaTypa XMMUYeCKNX coeanHEeHnn. 3akoHbl CTEXMOMETPUMU: 3aKOH CO-
XpaHEeHNA MacCbl N 3HEPTUK; ra3oBble 3aKOHbI.

3. OnekTpoHHOe cTpoeHue aToma. lNeprogmyecknii 3akoH n cuctema . . Mengeneesa. Xumunue-
CKas CBA3b.

4. ®opmbl OpraHnsaumm BeLecTBa. JHepreTmka XuMm4eckmx npoueccoB. CKOPOCTb XMMNYECKNX
peakuuin. XuMmnyeckoe paBHoOBeECKE.

5. [ncnepcuoHHble cuctembl. PU3MKO-XMMNYECKME CBOMCTBA pa3baBreHHbIX pacTBOPOB: OCMOC,
Kpuockonus, 36ynmockonms. Cnocobbl BbipaXKeHUs1 cocTaBa pacTBOPOB.

6. OnekTponutuyeckas guccoumaums. MloHbl. MoHHoe npon3BeaeHve BOAbl.

7. BopopoaHbin nokasatenb, pH. BydepHble cuctembl B XunBbix opraHnamax. ObMeHHbIe U OKuC-

NNTENbHO-BOCCTAHOBUTESbHbIE NPOLIECCHI.

8. mpponus. ManbBaHW4YeCKWi anemMeHT. AnekTponus. Koppoaunsa meTtansos.

9. KonnouagHo-gucnepcHble cuctembl. PacTBopbl BbICOKOMOSEKYNSIPHbIX COeAUHEHUA.

10. KoopanHauMOHHbIE CUCTEMbBI N UX CBOWCTBA.

11. BbicOkOMONeKynsipHble COeANHEHUS: CUHTETUYECKME NONNUMeEpPbI, BUononNumepsI.

12. Knaccundumkaumst 1 pacnpoCTpaHeHHOCTb XMMUYECKUX 3NIEMEHTOB B OpraHM3me YerioBeka u Ok-
pyxatoLen cpege.



13. Bogopoa. U3otonbl Bogopoga. CTpoeHme atoma M Monekynbl Bogopoga. [lonoxeHune ero B
Tabnuue O.N. MeHgeneeBa. KucnoTHO-OCHOBHbIE CBOMCTBa Bodopoda. bydepHble cuctembl.
Buonorndeckue cpegbl.

14. CTpoeHne anemMeHTOB-OpraHOreHoB: xnop, 6pom, nog. dPusmyeckme M XMMuYeckme CBOWCTBA.
CtpoeHue anemeHToB VI rpynnsl rmaBHON NOArpynnbl.

15. N3oTonbl kncnopoga. AnnoTponHble COeANHEHNS KMCopoaa: 030H, kucnopog. Cepa. Ee anno-
Tponus. dnsmyeckne n XMMmyeckne CBOMCTBa cepbl. BogopoaHble U KMCIOpPOaHble COeaUHEHMS
cepbl. Bronornyeckas pone cepbl.

16. CTpoeHune anemeHToB V rpynnbl rmasHom noarpynnel. A3oT, oocdop. A3oT B npupoge. dusnye-
CKMe N XMMU4eckne CBONCTBA asoTa.

17. AnnoTponHble coeguHeHusa gocdopa, ux ceonctea. CoeanHeHna ocgopa ¢ BogoOpoaOM.

19.3.2 NepeyeHb 3apaaHun Ansa uHAMBUAyanbLHOW paboThbl
BapuaHT 1
CocTtaBbTe MOSHbIE 3NEKTPOHHbIE (HOPMYTibl, YKaXKUTE dMNEKTPOHHOEe CEMENCTBO, NnpuBeauTe rpa-
durdeckyto dopmMyIny CrieayroLmnx aToOMOB 3fIEMEHTOB C NOPSIAKOBLIM HOMepoMm: 16, 40.

1. Kakos o6bem (H.y.) u macca 56,02-10%® monekyn okcupa yrnepopaa (1V)?
2. YKaxuTe NOpSAKOBble HOMepa, XMMWYECKME 3HaKMK, rpynny, Noarpynny U CeMencTBo arne-
MEHTOB, aTOMbI KOTOPbIX MMEIOT CieyIoLLYI0 BaNeHTHYIO CTPYKTYpY: 25°2p” n 4d'°5s.
3. Paccuutaite ctaHgapTHyto aHTanbnuio peakumm CaO (k) + CO, (r) = CaCO;(k). Ykaxute
9K30- UnNn aHgoTepMmmnyeckon byaeT ata peakumna?
4. KakoBa mMacca xnopuaa meau, obpasosasLlerocs npy BzammoaencTsum 6,4 r meam ¢ 11,1 n
xnopa (H.y.)?
5. Onpeaenute UCTUHHYO opMyny coeanHenusi, cogepxawero 10,1% C u 89,9% CI. MNnot-
HOCTb NapoB BeLlecTBa No Bogopoay pasHa 118,5.
6. PaccraBbTe KO3(hULMEHTLI, NOMb3YSCb METOAOM 3MEeKTPOHHOro 6anaHca. YkaxuTte OKuc-
nUTEnNb N BOCCTAaHOBUTENb:
Cu + H,SO, — CuSO, + SO, + H,O
BapuaHT 2

CocTaBbTe MNOMHbIE 3NEKTPOHHbIE (DOPMYJIbl, YKaXXUTE 3NEKTPOHHOE CEMENCTBO, NpuBeauTe rpa-

duyeckyto opmyny crieqyowmx aToOMoB 3N1IEMEHTOB € NOPSAKOBbIM HOMepoMm: 7; 27.
1. Kakoii o6bem npu H.y. 3aHumaeT 125 r Bogopoga? CKOMbKO MOMEKYN COOEPXUTCA B 3TOM
Macce BellecTBa? KakoBo ero konmyecrtso?
2. YkaxuTe nopsiikoBble HoMepa, XMMUYECcKMe 3Haku, rpynny, Noarpynmny U ceMencTBo anemMeH-
TOB, aTOMbI KOTOPbIX MMEIOT CReayIoLLYI0 BaNeHTHYIO CTPYKTYpY: 25°2p° 1 3s'%s’.
3. PaccunTante ctaHgapTHyto aHTanbnuio peakumm: KCIO; (k) — KCI (k) + O, (r). Ykaxute 3K30-
Unn aHgoTepMmyeckon dyaeT ata peakuma?
4. K pactBopy, coaepxallemy 6,8 r xnopuga 6apus, npununu pacTeop, coaepxawmi 6,72 r
cepHom kucnoTel. Hangnte maccy obpa3oBaBLUErocs ocagka.
5. MaccoBas gons xnopa B xnopuae docdopa coctaensiet 77,5%. Onpegenute npocTenLuyo
dopmyny xnopuga docdopa.
6. PaccTtaBbTe k03(hPULMEHTDI, NOSb3YSICb METOAOM ANEKTPOHHOrO BanaHca. Ykaxute okucnu-
Tenb U BOCCTAaHOBUTESb:

Cr+ H2804 — Crg(SO4)3 +S+ Hgo

BapuaHT 3
1. CocTaBbTe NonHble 3NEKTPOHHbIE (POPMYIbl, YKaXXUTE INIEKTPOHHOE CEMEWNCTBO, NPUBEAUTE
rpacdhnyeckyto hopmMyny CnegyoLmnx aToMoB 371IEMEHTOB C MOPSLKOBbIM HOMepoMm: 13; 26.

2. Wmeetca 0,3 monb okcuaa cepsbl (IV). PaccuutanTte, ckonbko monekyn SO, 1 ckonbko aTo-
MOB Cepbl 1 KACOpoAa COOEPXKUTCA B 3TOM KONMMYECTBE CEPHUCTOro rasa. Kakoea ero macca u
o6bEM NpuU H.Y.

3. YkaxuTe NOpsiAKOBble HOMEpa, XMMWYECKME 3HaKW, rpynmny, Noarpynny U cemencTBo ane-
MEHTOB, aTOMbI KOTOPbIX MEIOT CIIEAYIOLLYI0 BaneHTHyto cTpykTypy: 3s°3p° n 4d'5s?

4. PaccuuTaiite ctaHoapTHYH aHTanbnuio peakummn Ca(OH), (k) = CaO (k) + H,O (k.). Ykaxute
9K30- UnNn aHgoTepMmmnyeckon byaeT ata peakuus.

5. kakon o6bem Bogopoza (H.y.) BbiAENUTCst Npy B3auMoaencTamm 6,5 r umHka ¢ 7,3 r consiHon
kncnoTbl? CKONbKO I Xropuaa LMHKa npu aTom obpasyetca?



6. [asoobpasHoe coeavHeHue copepxuT 42,86% yrnepoga n 57,14% kucnopoga. OTHOCK-
TenbHasi MNOTHOCTb 3TOro rasa no xnopy pasHa 0,396. Onpegenute UCTUHHYO hOpMyny BelLle-
cTBa.
7. PacctaBbTe k03hdULMEHTbI, NOMNb3YSCb METOAOM 3MEKTPOHHOro GanaHca. YKaxute OKuc-
nUTEnb N BOCCTAHOBUTENb:
a. Fo + H:O - HF + O,
Tema OcHOBHbIe NOHATMA XUMUU. CTexmomeTpuyeckmne 3akoHbl. Knaccucdpu-
KaLuuA HeOpraHM4YeCKUxX BeeCTB U XMMUYEeCKUX peaKLun.
Bonpockl cobecegoBaHus:
1. NaTb onpeaeneHve pasgeny xummm « CTEXMOMETPUSI».
2. 3aKOHbl CTEXMIOMETPUMN.
3. KonunyecTtBo BellecTBa, eanHNLA N3MEPEHNS, CBA3b C Maccoi 1 0GBbEMOM.
4. ABcontoTHas, oTHoCcUTeNbHas U MonspHas Macca BellecTsa.
5. NepBoe n BTOpoe crneactemsa u3 3akoHa Asoragpo. MonsipHbii 06beM, NNOTHOCTb OA4HOrO rasa
no apyromy rasy (D,(X)).
6. OCHOBHbIE KNnacchbl HEOPraHNYECKNX COEANHEHWIA.
7. KncnotHble, OCHOBHbIE 1 aM(OTEpPHbIE OKCUAbI.
8. OcHoBaHusa 1 Ux knaccudurkaums.
9. Kucnotbl 1 ux knaccugukaums.
10. Conu cpegHue, KUCTbIe Y OCHOBHbIE.
11. OcHoBHble NpaBuna HOMEHKNATypPbl HEOPraHNYECKNX COEANHEHWIA.

Tunbi 3adauy:
a) OnpeneneHne MaccoBOW 0NN SNIEMEHTA B BELLECTBE.
6) OnpeaeneHve KonuyecTea BeLlecTBa No AaHHbLIM Maccbl 1 obbema.
B) OnpegeneHne maccol 1 o6bema BeLecTBa No Macce n 06beMy Apyroro BeLecTBa CorfacHo
YPaBHEHMUIO peaKkLmnn.
r) OnpegeneHne yncna 4yactuy (aToMoB, MOSEKYN M T.4.) NO AaHHLIM Macchl, OO beMa N KONN4YecCT-
Ba BeLLEeCTBa.
A) PacyeT monekynsapHoin maccbl BelecTsa no senmymHe D (X).
lMpumepbi 3a0ay:
a) Onpegenute maccosble gonn H,S n O B H.SO,4 B gonsx; B maccoBbix npoueHTax. 6) Macca
NaCl 100r. Onpegennte KONMYECTBO BELLLECTBA.
B) Ckonbko nutpoB H, obpasyetca npu pasnoxernum 98r H,O npu H.y.?
r) 1. Ckonbko aToMoB coaepxutcs: B 5 monb Hy; 3,5 monb H,O; 1,5 monb H,SO,?
2. Ckonbko Monekyn cogepxutcs: B 5 monb Hy; 3,5 monb H,0; 1,5 monb H,SO,?
3. Ckonbko monekyn cogepxutca B 60 n H, (npu H.y.); 100r NaCl?
A) MnoTHoCTb razoobpa3Horo BellecTBa No BOAOPOAY paBHa 22, YeMy paBHa MOMisipHasi Macca
rasa. Onpegenute opmyny rasa, ecnvm oH coctomt n3 C u O.

Tema CtpoeHue aToma. lNepuogunyeckas cucrema
Bonpockl cobecenoBaHus
CoBpeMeHHasi Moaernb CTPOEHUS aToMa.
Meprogunyecknin 3akoH 1 nepuoanyeckas Tabnuua MeHgeneesa ..
Mepuog. Manble n Gonblune Nepuoapl.
M3meHeHne CBOWCTB aNeMeHTOB B Nepuoaax cresa Hanpaso.
M3meHeHne CBONCTB 3NeMeHTOB B rMaBHbIX nogrpynnax ot | go 8.
6.CBSA3b KBAHTOBLIX YMCEN CO CTPOEHMEM aTOMa SNeMEHTa.
OHepreTnyeckui ypoBeHb, NoAypoBeHb, opbuTans.
M3 kakoro 4ymicna opbutanen coctosT s-, p-, d-, u f-nogypoBHM.
CnapeHHble 1 HecrnapeHHbIe 3NeKTPOoHbl. CrMHOBbLIE YMcna.
. CTpoeHune aneKkTpoHHOM 060N0YKM aToOMa dneMeHTa.
11. Tpv npaBuna 3anonHeHMs anekTpoHaMmn opbuTanen atoma anemMeHTa.
12. S-, p-,d- 1 f- anemMeHTbl 1 UX NONOXEeHNe B NEPUOLAMNYECKON CUCTEME
0.N.MeHpeneeBa.
13. OnekTpooTpuuaTenbHOCTL aToOMa AN1IeMeHTA.
14. YeTbipe BMAa KpUCTaNNMYECKNX PELLETOK U CBA3b UX CO CBOMCTBAMM BELLECTB.
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15. 3Ha4deHne nepmoanyeckoro 3akoHa [1.M.MeHngeneesa.

16. MaBHOE KBAHTOBOE YNCIO N CTPOEHUE SMEKTPOHHOM 0O0MN0YKM aToMa 3rIEMEH-
Ta.

17. 3anucb pacnpeneneHnsi aNeKTPOHOB B aTOME 3f1IeMEHTA.

19.3.3TembI pecepaToB
Meproguyeckun 3akoH un cuctema . . MeHgeneesa.
dopMbl opraHM3aL M BeLLECTBA. QHEpPreTuKa XMMn4eckmx npoLeccoB
IuncnepcunorHbie cnctembl. OCcMOC, KPUOCKOMKUS, 30YNMOCKONKS.
Mpponuns. NanbBaHWYeCKUn ANIEMEHT.
Onektponus. Kopposusi meTanmnos.
Bogopoga. M3otonbl BOgopoaa.
AnNnoTponHble COeAMHEHNS KUCMOPOAA: 030H, KACNOpOoa.
Cepa. AnNnoTponHble COeaNHEHUS Cepbl.

NG hwN A

19.3.4 Tembl NabopaTopHbIX paboTt
Knaccmngukaumst XMMmMyYecknx BewecTs 1 XMMNUYECKNX peakumi
CKOpOCTb XMMUYECKMX peakuni
lMpuroToBneHne pacTBOPOB onNpeaesiEHHON KOHUEeHTpauum
MoHHbIe peakunn. M'maponus.
OKkucnnTenbHO- BOCCTAaHOBUTESNbHbLIE peaKkLmm
KonnoungHble pacteopbl
KomnnekcHble coeguHenns
MpoTonutnyeckmne peakumun. bBydepHble cuctemel.
Bogopoga. NanoreHbl. CTpoeHue , CBOWCTBA, bmonornyeckasi posb.
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19.4. Metoauyeckue maTtepuanbl, onpegensilowue npoueaypbl OLEHUBAHUSI 3HAHUW,
YMeHWUI1, HaBbIKOB U (MNK) oNbiTa AEATENIbHOCTU, XapaKTepusylLwmx atanbl ¢popmupoBa-
HUSl KOMNETEeHLUMN

OueHKa 3HaHUK, YMEHUI N HaBbLIKOB, XapakTepuaylLas aTanbl opMUPOBAHNSA KOMMNETEHLNI B
pamMKax U3y4eHnsa OUCLUMMNMHBLI OCYLLIECTBMSETCA B XOA4€E TEKyLLen U NPOMEXYTOYHOM aTTecTa-
Lun.

TeKyLmn KOHTPONb YCNEBAaEMOCTN NPOBOAUTCA B COOTBETCTBMM C MONOXEHNEM O TekyLlen aT-
TecTaumm obyvarwmxca no nporpaMmmam Bbicllero obpasoBaHusi BopoHexckoro rocygapcT-
BEHHOro yHMBepcuTeTa. TeKyLwuin KOHTPOsb YCneBaeMoCTu NpoBoanTca B bopmax. uHOuUsUdy-
alnbHbIX 3adaHul, KOHMPOsibHbIX pabom, pegepamos, omyemos o nabopamopHbiM pabo-
mam. Kputepun oueHnBaHusa NpuBeaEHbI BbILLE.

lMpomexyTouHasa atTecTtaumsi NPoBOAMTCA B COOTBETCTBMM C [1ONOXEHMEM O NPOMEXYTOYHOM
aTTecTaumm obyyaroLmxcs no nporpammMmam BbicLlero obpasoBaHus.
KOHTpOMbHO-n3MepuTenbHble Matepmansl MPOMEXYTOYHON aTTecTaumn BKoYaT B cebsa Teo-
peTuyeckme BOMpPOCHI, NMO3BONSKOLWMNE OLEHUTb YPOBEHL MOMYYEHHbIX 3HAHUA U MPaKTUYECKOe
3agaHune, NO3BOAKLEE OLEHUTL CTENEHb CHOPMUPOBAHHOCTN YMEHNIN N HABLIKOB.

Mpn oueHnBaHMM NCNONb3YTCA KONMYECTBEHHbIE LUKanNbl OLEeHOK. Kputepumn oueHnBaHusa npu-
BeAEHbI BbILLE.



