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CTpyKTypa u coaep:KaHue IUCHUILIHHBI

1. Hesn u 3a1a4u TUCUMILIHMHBI, €€ MeCTO B Y4eOHOM mpouecce

Lenpto u3ydyeHHs] IUCUUIUIMHBI «XHUMHS» SBIAE€TCA (HOPMHUPOBAHUE Y
CTYJEHTOB LIEIOCTHOT'O MPEJCTABICHUS O NPOLECCaX U SIBICHUSIX B MPUPOJE U
TEXHHUKE, TOHUMAHUSI BO3MOKHOCTEH COBPEMEHHBIX HAYYHBIX METO/JO0B MO3HAHUS
MaTepUaJIbHOIO0 MHpa W OBJIAJCHHUS S3TUMHM METOJaMHu JJid peuleHus 3ajad,
BO3ZHUKAIOLIUX MPU BBHIOJHEHUH MPOPECCUOHAIBHBIX (PYHKIUH.

3aiayaMu U3yYeHUs AUCLMIUIUHBI « XUMHUS SBIISIETCS:

3aJI0)KUTh OCHOBBI ISl TIOHUMAHMSI XUMUYECKHUX IPOLIECCOB IMPEBPAILICHHUS
BEUIECTB, KOTOpble OyAyT CIOCOOCTBOBATh MPUHATHIO T'PAMOTHBIX, HAYYHO
000OCHOBaHHBIX NPO(ECCHOHATIBHBIX PEIIEHUH B 00JIaCTU  CTPOUTEIBHOM
TEXHOJOTUHU, a TaKXe CIOCOOCTBOBATH BHEAPEHUIO JOCTIKEHUNW XUMHUHU TIPH
pELIeHUH 3TUX TPoOIIeM;

OPUBUTH HABBIKKU OCMBICIIEHHOTO pEIIeHUsI KOHKPETHBIX XHMHUYECKHX
3a/lay, HAYYUTh HAXOAMUTh ONTHUMAJIbHbIE pelIeHus MpodeccHoHaIbHBIX 3aj]ay, B
TOM YHCIIE C HCIOJb30BAHUEM 3aKOHOB XHMHH, XHMHYECKHX IPOILIECCOB H
BEIIECTB.

2. Mecto mucuumiaunsl B cTpykrype OITOII BO.

Hucrmmuimaa  «XUMHS»  OTHOCHTCS K  IMKIY MaTeMaTHYeCKHX U
€CTECTBEHHOHAYYHBIX TUCHUIUIMH. HeoOXOauMbIMU YCIOBUSIMU [JIS OCBOCHHUS
JTUCIUIUIMHBI SIBJSIOTCS: 3HAHMSI - XMMUYECKHE AJIEMEHThl U UX COCIMHEHHUS; -
METOJIbI U CPEJICTBA XUMUYECKOTO UCCIIEIOBAHMS BEILIECTB; YMEHUS: - COCTABIATh
U aHAJIM3UPOBATh XUMHUYECKHE YpPaBHEHUS; - COOI0aTh MEPhl 0€30MaCHOCTH MPHU
paboTre ¢ XHUMHYECKUMHU pPEAKTUBAMHU; BIIaJICHHE: - HaBBIKAMHU IPOBEJICHUSA
XUMHUYECKOTO SKCIIEPUMEHTA; - CTIICIMATIbHON XUMUYECKOM TEPMUHOJIOTHEH.

CognepxaHve  OUCHUIUIMHBI  SBISIETCS  JIOTHUECKHUM  TIPOJOJIKECHUEM
TUCIUIUIMH MaTeMaThKa ¢ CIY>)KUT OCHOBOM [JI1 OCBOGHHUSA JUCHUTUIMH
TeopeTrieckas Gu3nKa, CTpOUTEIbHAS (PU3HKA.

3. TpeOGoBaHusi K pe3yJibTaTaM OCBOCHHSI CO/IEPKAHUSA TUCUHUIJIMHBI

Kox v nammenoBanue NHaukaTopbl 10CTHKEHU I Ilepeuennb
KOMIIETEeHIMHU KOMIIeTeHIIUH (110 peau3yemMoi IVIAHMPYEMbIX
JHCHMILINHE) pe3yJbTaToB
YK-1 Cnocoben YK-1.1. Ananm3upyer TOCTaBJICHHYIO 3HaTh:
OCYIIIECTBJIATH IOHCK, 3ajady, BBIJICIISIS ee 0a30BbIE | METOJ CHCTEMHOT'O aHAJIH3a,

KPUTHYECKUH aHAIN3 U
cHHTe3 HH(popMauu.
[IpuMeHATh cuCTEMHBIM
MOJIXO/1 AJISl PEILICHUS
[TOCTaBJICHHBIX 33/1a4

COCTaBIISIIOIINE, HAXOJUT U KPUTHYCCKU
orieHnBaeT nHpopMmarwo. Heobxonnmyro
JUTSL €€ PEIIICHUSI.

YK-1.2. PaccmarpuBaer  BO3MOXKHBIE
BapUaHTHI PEIICHUS 3a]a4M, OLCHUBAHUS
UX JIOCTOMHCTBA U HEJIOCTATKU, TPAMOTHO,
JIOTHYHO, apryMEHTUPOBaHO (GopMHUpyer
COOCTBEHHBIE CYKJICHUS H OLICHKH.
YK-2.3. ompenenser W OIICHHBAeT

Croco0bI 000CHOBAHMUS
perreHus (MHIyKIus,
JETyKIHS, TI0 aHAJIOTUH )
MPOOIIEMHOM
CHUTYaIN
Ymern:
NPUMEHSTH METOANKA
MoKcKa, cOopa u 00padoTKH
nHdopMarmm,

3




IMOCIEACTBUS  BO3MOXKHBIX
IIOCTaBJICHHOHU 3aJauu.

peleHuit

OCYILIECTBIISIET OLEHKY
a/IeKBaTHOCTH
uHpOpMaUH 0 MPOOIEMHON
CUTYyalllu ITyTEM BBISIBICHUS
JTUaJIeKTUYECKUX U
(bopMaTbHO-TOTHYECKUX
IIPOTUBOPEYUil B
AHAIU3UPYEMOM
UHpOpMaIUH
Baagers:
METOJIaMH ITOUCKa, cOopa u
00paboTkH,
KPUTHYECKOTO aHAN3a U
CHHTE32a HH()OpMAIIHK;
HaBBIKOM
BBIOOPA METO/IOB
KPUTHYECKOTO aHan3a,
aJICKBATHBIX MPOOIEMHOM
CUTYyaIlU1; HABBIKAMU
pa3paboTku u
000CHOBaHUS TJIaHA
NEUCTBUM 11O
pemeHuto TpobIeMHOI

CUTYaLMH
OIIK-1. OIIK-1.1. 3nHaer TeopeTHyeckue U 3HaTh:
CHOCO6HOCTB HCIIOJIb30BaTh | MPAKTUYECKUEC OCHOBBI C€CTCCTBECHHBLIX U BrisBiienue n
OCHOBHBIC 3aKOHbI | TCXHUYCCKUX HayK, a TaK¥XKE KJ'IaCCI/I(i)I/IKaHI/HO
€CTECTBEHHO-HAYYHBIX MaTeMaTH9YeCKOro armapara i pemeHus | (HU3MUecKuX U XUMUYECKIX
JVCTIATIITIH B | 33124 Mpo(heCCHOHATBHON eI TeIbHOCTH. MPOIIECCOB,
npodeCCHOHATTEHOM OIIK-1.2. VYmeer pemarb 3aJa4yd | MPOTEKAIOUIUX HA OOBEKTE
NeATENIbHOCTH,  MPUMEHSTH | MPOPECCUOHANBHONW  JICTEIBHOCTH  C MPOMBIIIUIEHHOTO U
METOIBI WCTIONb30BAaHUEM  TEOPETHYECKHX U | TPaKIAHCKOTO Ha3HAYCHHS,
MaTeMaTHYEeCKOr0 aHajn3a U | IPAKTUYECKHX OCHOB ECTECTBEHHBIX W YmeTn:
MaTeMaTHYeCKOro TEXHUYECKIX HayK, a TaK)Ke | TPUMEHSTh TEOPETHIECKHE
MO/ICTTHPOBAHUS B | MaTeMaTHYECKOTO arapara Y TIPAKTUYECKHE OCHOBEI
TEOPETUUYECKUX U OIIK-2.3. Bnazeer TeOpeTHYECKUMHU H XUMUH JJIsI pEeIICHUS
9KCIIEPUMEHTAIBHBIX MIPaKTHYECKUMH OCHOBAMH €CTECTBEHHBIX MIPaKTHYECKUX 327129 B
WCCIIEZIOBAHUSX W TEXHHYECKHX  HAyK, a  TakKkxke CTPOUTENHCTBE

MaTeMaTHYeCKOTO arlmapaTra B 00beMe,
HEOOXOAWMMOM U peIIeHHS  3amad
poheCCHOHATEHON AeITETEHOCTH

(TpUMEHHUTETHHO K
3MIAaHUSIM, COOPYKEHHSIM,
WHKCHEPHBIM
KOMMYHHKAIIHSIM).
Baaners:
oOpareHus ¢
11a00paTOPHBIM
000py/TIOBaHUEM H
XUMHUYECKAMHU PEaKTUBAMH,
TIPOBEICHIS
AKCMEPUMEHTAIIEHOTO
WCCIIEZIOBAHUS
MIPUMEHUTEIEHO K
AJIEMEHTaM CTPOUTEIIbHOM
oTpaciu




4. CTpyKTYypa ¥ coJepkaHue JUCHUILIUHbI

4.1. O0beM yueOHOI JUCHUIUINHBI M BUIbI Y4e0HO# padoThl

O0bem yacoB (3a4. e1.)

Bii yHieOHoi padorsi Ounas ¢popma | 3aounas ¢popma

OO0mas yyeOHasi HAarpy3Ka (Bcero) 108 108
(3 3au. en) (3 3au. en)

Oo6s13aTesibHAsi KOHTAKTHAs padoTa (Bcero) 51 8

B TOM YHCJIE;

Jlexuuu 17 4
CeMHHapCKUE 3aHITHUS - -
[IpakTHueckue 3aHsITH 17 2
JlabopaTopHbIie pabOThI 17 2
Kypcogas pabora (KypcoBoii mpoeKT) - -
Hpyrue (bopMBI " METO/IBI OpraHu3aIuu - -

oOpa3oBarenbHOr0 TIpolecca (pacuemuo-epaguueckue
pabomol,  epynnogvle  OUCKYCCUU,  pOJTeble  USpbl,
MpeHUHe, KOMNbIOMEPHbLE CUMYIAYUL, UHMEPAKMUBHbIE
JIeKYUU, CEMUHAPbI, AHATU3 0eNI08bIX CUMYAYULL U m.N.)

CamocrosiTeJibHasi pa6oTa cTyaeHTa (BCero) 57 100

<DopMa aTTeCTalluu OK3aMCH OK3aMCH

4.2. Conep:kaHue pa3aejioB IUCUUIIHHBI

Tema 1. OCHOBHBIE 3AKOHBI U IIOHATHA XUMUH

XUMUS Kak pa3jiesl €CTECTBO3HAHUS - HAyKa O BEIIECTBAX, UX CTPOCHUU U
npeBpaiieHusx. [loHsTHe O Marepuu, BEIIECTBO, MOJe. 3HAUYCHUE XHWMHUHU B
dbopMuUpPOBaHUN HAYYHOTO MHUPOBO33peHMS. OCHOBHBIE XMMHUYECKHE TOHSITHS U
3aKOHbI. 3aKOHBl COXpPaHEHMSI W  B3aWMMOCBSI3M MAacChl W  DHEPIUM.
CrexuomMeTpuuecKue 3aKOHbI M aTOMHO — MOJIEKYJISIpHBIC TMpE/ICTaBICHHUS.
XUMUYECKUN SKBUBaJICHT. CTeneHb OKHUCICHMS. THIbl XUMHYECKUX PEaAKIIM.
YpaBHEHUsS] XUMUUECKUX PEAKLIAM.

Tema 2. CTPOEHHE ATOMOB

OCHOBHBIE AKCIEPUMEHTAJIbHBIC JaHHBIE O CJIOKHOM CTPOCHHUM aToMa:
B3aMMOJICHCTBHE o-4acTull C BemecTBamu (Pesepdopa) u saepHas Mojuenb
aToMa; paJMOaKTUBHBIM pacmajy W CHHTE3 SJAEp, HMX COCTaB, W30TOIbI;
CIICKTPbl aTOMOB M KBAHTOBBIA XapaKTEp ABHXKEHHS JJCKTPOHOB B aTOME.
OcCHOBHBIE BBIBOJIBI BOJIHOBOM MEXAaHHUKM O CTPOCHHMH aToMa: OIMCaHue
CTPOCHHS aTOMOB C TIOMOINBIO KBAHTOBBIX 4YHCEJ, AaTOMHBIE OpPOUTAIH, HX
dbopMBbI, TNPUHIOMIBI  3aIOJIHCHUS  aTOMHBIX  OpOMTaleil  2JICKTPOHAMH,
3IEKTPOHHBIC (POPMYJIBI, OCHOBHOE M BO30YKICHHOE COCTOSTHUE aToMa.

Tema3. IHEPUHOJHYECKAA CUHCTEMA DSJIEMEHTOB H
H3MEHEHHE CBOHCTB 2JIEMEHTOB.

[lepuonnueckass cucrema »saementoB J[.M. MenaeneeBa. HM3MmeHeHue
CBOMCTB XMUMHYECKHUX DJIIEMEHTOB: pPAaJAUyChl aTOMOB M MOHOB, ITOTCHIIAAJIBI
WOHU3AIUH, CPOJACTBO K JIEKTPOHY, AJICKTPOOTPULIATEIIBHOCTD.
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Tema 4. XUMHYECKAA CBA3b

OCHOBHBIE XApPAaKTEPUCTUKH XUMUYECKOW CBSI3W M MOJIEKYJ: DJHEprus,
JUIMHA, CIIEKTPBI MOJIEKYJI, SJIEKTPUYECKAE U MArHUTHbIE CBOMCTBA. CyYIIHOCTH
U OCHOBHBIE  BBIBOJABI ~ METOJA  BAJICHTHBIX  CBS3€M:  BaJEHTHOCTb,
HACBIILIAEMOCTh, HANpPABIEHHOCTh, TMOpUIM3AIMS ATOMHBIX opOuTaneil. Turbl
XUMUYECKOW CBSI3U: KOBAJCHTHAs, WOHHAs, MeTajuiMueckas cBs3b. CTENEHb
MOHHOCTHM, TIOJISIpU3allds aTOMOB B MoJsekyne. BopopoaHas — CBs3b.
Me)XMONEKYIAPHOE B3aUMOIECHCTBHE.

Tema 5. KOMIUIEKCHBIE COE/IHHEHUA

Kommnekebl, KkoMIiekcooOpa3oBaTeny, JMraHAbl, KOOPAMHALIMOHHOE
yuciao W jgeHTaTtHOCTh. Knaccudukanums wu  HomeHkiarypa. CTpoeHue
KOMILJIEKCOB - TEOpHUS BaJICHTHBIX CBsizeil. KoHCTaHTa HECTOMKOCTH.

Tema 6. OCHOBHBIE 3AKOHOMEPHOCTH IIPOTEKAHHA
XUMHYECKHUX ITPOLIECCOB. 3AKOHBI TEPMO/ITHHAMHKM.

DOHepreTuka XHMHUYECKHX TMPOLIECCOB, XUMHUYECKOE CPOJACTBO U
paBHOBecue. JHepretnueckue 3(PQGEeKTbl W 3aKOH COXPAaHEHUS DHEPIUH B
XUMHUYECKUX peaxkuusx. BuyTtpennsis SHEpPrus u SHTAJIBITHS.
Tepmoxumuyeckue  3aKOHbl. TEpPMOXMMHUYECKHE  pPACUeThl.  DHTAJBIUSA

o0pa30oBaHus XUMHUYECKUX COeIUWHEHUN. DHTponus. 3MeHeHne sHTPONUU Ipu
XUMHUYECKUX Iporeccax W (a3oBbIX mepexomax. OJHeprus [ubbOca kak
KpUTEpU  HampaBjieHHs  Tpoilecca. 3aBUCUMOCTh dHepruu [ubbca ot
TEMIIEpaTypbl U KOHILEHTpanuu. PaBHOBecue. KoHcTaHTa paBHOBECHS U 3aKOH
NEUCTBHUSI Macc JJIsi TOMOT€HHBIX W TE€TEpOreHHbIX paBHOBecuil. [lpuHumN
cMeleHnss xumuieckoro pasHoBecus Jlelllarense.

Tema 7. XHMHYECKAA KHHETHKA

CkopoCcTh XMMHUYECKMX peaklUHuil. 3aBUCHUMOCTb CKOPOCTHM pPEaKLUHil OT
KOHLIEHTPALlMM PEarupyronmx BelIeCTB. 3aKOH JAEHCTBUS Macc. 3aBUCHMOCTD
CKOPOCTH pEaKIUil OT TeMmepaTypbl. ODHEpPrusi  aKkTUBAalUMU. Y paBHEHHE
Appenuyca.  CKOpPOCTb  TIE€TEpOT€HHBIX XHUMHUYECKUX peakiui.  Karanus
TOMOT€HHBIA M TE€TEPOTeHHBbIA. BiusHHe Karaiu3aTopa Ha MEXaHHM3M PEaKUUU
Y SHEPIUI0 aKTUBALIMH.

Tema 8  XAPAKTEPUCTHKH PACTBOPOB H JIPYI'UX
JIUCIIEPCHBIX CHCTEM.

OOmume MOHATHS O PacTBOpaX M JHUCIEPCHBIX cucTemax. Kmaccudukamms
mucnepcHblx cucteM. CrmocoObl BBIpaKEHHS COCTaBa pacTBOPOB M JIPYTUX
JUCIIEPCHBIX cucTeM. PactBopuMocTb. M3MeHeHME SHTaIblMUM U SHTPOMNUU MPU
pacTBopeHUU. PacTBOpbl HEANEKTPOJUTOB. [laBlieHHEe MapoB PacTBOPUTEIS HAJ
pactBopoM. TemmepaTypbl KUNeHus 1 3aMep3anuss. OCMOTHUECKOE JaBJICHUE.

Tema 9. PACTBOPBI SJIEKTPOJIHTOB

OcoOeHHOCTH  BOABI ~ KaK  PacCTBOPHUTEIS. DneKTpoNIUTHYECKas
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JUCCOLMALNS;  CTENEHb W KOHCTaHTa  JMCCOLMAlUU, HW30TOHUYECKUU
KO3 (PUIIMEHT, B3aUMOCBA3b O3TUX XapakTepucTuk. CunpHble U cialble
ANEKTPOJIATHL. DJIEKTPOIUTUYECKAS NMCCOLMALMUS KOMIUIEKCHBIX COEIUHEHHM.
HNonnble peaknuum u  paBHOBecusa.  [IpousBeneHue  pacTBOPUMOCTH.
ONEKTpOoaUTHYECKAass ~ JUCCOLMAanus  BOAbBL.  BomopoaHblii  MOKa3aTels.
I'unponus coneit. AMGOTEpHbIE JIEKTPOJIUTHI.

Tema 10. OKHCIIHTE/IBHO-BOCCTAHOBUTE/IBHBIE PEAKIIHH

OKHMCIUTENBHO-BOCCTAHOBUTEIBHBIE TIPOLIECCHL: OIPEAECIEHUE, TPHUPOAA,
TUIIBl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil. CocTaBieHUE ypaBHEHUMN
peakiuit  (Meron ~— Oamanca  cteneHeid — okucieHus).  OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE YKBUBAJICHTBHI.

Tema 11. SJJEKTPOXUMHUYECKHUE ITPOIIECCHI. SJIEKTPOJIHS.

[lonsitue 00 3MEKTPOJHBIX MOTEHIMANaX, MUX CBsI3b ¢ sHepruei ['mbOca.
l'anbBaHWYECKHE DJIEMEHTBI U  OINPEACICHUE HANpPABICHUS OKUCIUTEIBHO-
BOCCTAHOBHUTEJIBHBIX IIPOLIECCOB. OJEKTPOABMKYIIAS CWIA U €€ HU3MEPECHHE.
CranpapTHbIi BOJOPOJHBIM AJIEKTPOJ W BOJOPOJHAS IIKAJIa MOTEHUIUAJOB.
VpaBuenne HepHcra. Kunetuka »siekTponsbix mnpoueccoB. [lonspuzamus u
nepeHamnpsbkeHne. KoHIEHTpalmoHHass W DJIEKTPOXMMMYECKAs —IOJSPU3aLIMS.
TonnuBHbIE AJIIEMEHTHI. DIIEKTPOIIHU3. Peakuun Ha ANEKTPOAX.
ITocnenoBaTenbHOCTh JJIEKTPOJIHBIX MPOIECCOB. DIEKTPOJIN3 PACTBOPOB. Brixon
0 TOKY. DJEKTPOIN3 C HEPACTBOPUMBIMU U PACTBOPUMBIMH aHOJAMH. 3aKOHBI
@apanes.  [IpakTuueckoe  NOPUMEHEHHE  DJIEKTPOJIM3a:  MOJYy4YEHUE U
padbUHUpPOBAaHUE METAJUIOB, HAHECEHUE TajbBaHUYECKUX MOKpbITHH. [lomydenue
BOAOPOAA, KUCIOPOJa U IPYTUX MPOAYKTOB. AKKYMYJISITOPHI.

Temal2. KOPPO3HA H 3AIIIUTA METAUUIOB. IIPUKIIA/THAA H
CTPOUTE/IBHAA XHMHAL.

OcHOBHbBIE BUIBI KOppO3uWH. Bpel, HaHOCHMBIM KOpPpPO3UEH HApPOIHOMY
xo3sicTBy.  Krnaccudukammss ~ KOPpPO3MOHHBIX — MPOIECCOB.  XUMHUYECKas
KOPPO3HSI METAJLIOB. DIIEKTPOXUMHUYECKass KOPPO3USI METAIIOB. METOoIbl 3alIUThI
OT KOppo3uu. HM3pIckaHHE€ KOPPO3ZMOHHOCTOMKHMX MaTepuanoB. HM3omsmus
METaJUIOB OT arpecCUBHOW CpEJbl; 3alIUTHBIE MOKPBITUSA. DIEKTPOXHUMHUYECKHUE
METOABl 3alIUTHl (MPOTEKTOpHAs, KaTOIHAas W aHOoAHas 3amura). VI3MeHeHue
CBOWCTB KOPPO3MOHHOM CpEIbl; HMHTHOUTOPHI  KOPPO3UU. DKOHOMUYECKOE
3HAYEHUE 3aIUTHl METAJJIOB OT KOPPO3HH.

Tema 13. XUMHA YITIEPO/JA U KPEMHHUAL.

[IpuponHbie coenuHEHUs YyriaepoAa, €ro auIoTPONHbBIE MOJIU(PUKALNH.
CoiicTBa  coenwHEHHM  yraepojga  (OKCHIbI,  KapOuael,  KapOOHATHI,
IUJIPOKapOOHAThl) HEOPraHWYECKHUE pACTBOPUTENM M HMX HCHOJIb30BaHUE B
cTpouTenbHbIX paborax. Kmaccudukanus oprannueckux semiecTB. llommmepHsie
MaTepHalibl U UX UCIIOJIb30BAHUE B CTPOUTEIBCTBE.

[Ipupoansle  coenuHeHuss  KpemMHus  (IIECOK, TIJIMHA, CHJIMKATHI,
AIFOMOCHJIMKATBI, AParoleHHbIE W TMOJyJaparoleHHble kaMHH). llomydenue u
IIPUMEHEHUE CTPOUTENBHBIX MAaTEpHAIOB (M3BECTh, MeEJ, MpPaMop, THIIC,
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anedacTp, CTEKJO, IIeMeHT, 0eToH U Jp). HamomHuTenu nemMeHTOB U OETOHOB.
CTeKJIOTUTACTHKY, CUTAJUIBI, KepMeThl. KpeMHMITOpraHnYeCKe COSTMHCHHS U UX
WCITIOJIb30BaHUS B TEXHHKE.

4.3. Jlekuuu

Ne n/m Ha3Banue TeMbl O0bemM yacoB
Ounas 3aouHas
dpopma dpopma

1 OCHOBHBIE 3aKOHBI U TTOHSITUSL XUMHH. 1 1

2 [Tepuonuueckas cucTtemMa 3JIEeMEHTOB U U3BMECHECHUE 2 1
CBOMCTB 2neMeHToB. CTpOEHHE aTOMOB.

3 Xumunaeckas cBsi3b. KOMIIEKCHEBIE COEAMHEHMUS. 2

4 OcCHOBHBIE 3aKOHOMEPHOCTH MIPOTEKAHHSI XUMHUUECKUX 2 1
poLeccoB. 3aKOHBI TEPMOANHAMHUKH.

5 Xumudeckasi KHHETHKA. 2 1

6 XapakTepucTUKa pacTBOPOB U APYTUX JUCIIEPCHBIX 2 -
cucteM. PacTBOpBI AJIEKTPOJIMTOB.

7 OKHCIUTENHHO-BOCCTAHOBHUTEIBHBIE PEAKITHH. 2 -
DNEKTPOXUMUYECKHE MTPOIIECCHI. DIIEKTPOJIH3. 2 -

8 Koppo3us u 3amura metaiios. [Tpukinaanas u
CTPOUTCIIbHAA XUMMUS.

9 XUMHUS yIIIepoJa U KpEMHHSL. 2 -

HToro: 17 4
4.4, IlpakTnyeckue (CEMUHAPCKHE) 3aHATHUS

Ne n/m Ha3Banue TeMbl Oo0bem yacoB
Ounas 3aouynas
dopma dopma

1 Crpoenue BenecTBa. DIEKTPOHHBIC (HOPMYJITBI AaTOMOB. 2 1

2 KBaHTOBO-MeXaHHYECKHE TIPEACTABICHHS 00 3IIEKTPOHE. 1
KBaHTOBBIC UnCHA.

3 I'mOpumuzanys arToMHBIXOpOUTANICH. I eomeTprst 2
MOJIEKYJL.

4 Knaccel Heopranuueckux coequHeHuil. Tumsl 2 1
XUMHYECKUX PEaKITHi.

5 Xumuueckas KHHETHKA U paBHOBecue. PacueTsl 2 -
CKOPOCTH XMMHYECKUX PEaKIIHA.

6 OKHCITUTENFHO-BOCCTAHOBUTENFHBIE TTPOIIECCHL. 2 -

7 Xumus yriepojaa u ero coequHeHnl. CTpouTenbHbIE 2 -
MaTepuabl.

8 XuMUS KpEMHUA U €ro coeuHeHu. CTpouTeIbHbIE 2 -
MaTepHabl

9 [TonmMmepHBIe MaTepHUAaIbl B CTPOUTEILHOM HHTYCTPHH. 2

Hroro: 17 2
4.5. JlabopaTopHble padoThl.

Ne i/ Ha3Banue Tembl O0bem yacoB
Ounas 3aounas
¢popma ¢popma

1 Tunel xuMuueckux cBsa3eil. CBoMCTBa COEIUHEHNN C 2 -
pa3IMYHBIMH TUTIAMH CBSI3EH.




2 XuMHYecKkas KHHETHKA U paBHOBECHE. 2 1
3 PactBopsl. CriocoObI BbIpaskeHHsI KOHLICHTPaLUU 2 1
pactBopoB. Teopwst AIEKTPOTUTHICCKON TMCCOIUAIINH.
4 I'maponus coneir. Teopus 371€KTPOIUTUYECKON 2 -
JIICCOITHAIIHY.
5 OO1me CBOMCTBa PACTBOPOB HEJICKTPOJIUTOB U 2 -
AIIEKTPOJIUTOB.
6 CaoiictBa MerauioB. Kopposus MeTasios. -
7 XuMus yriaepoja u €ro COeAUHEHUI
8 Xumus KpeMHHS U ero coeuHeHni. CTpouTebHbIe
MaTepUaIbl
Hroro: 17 2
4.6. CamocTosiTe/ibHAsA pab0oTa CTYJIeHTOB
Ne Ha3Banue TeMbl Bua CPC O06bem yacoB
n/n Ounas 3aouHas
dhopma dhopma
OCHOBHBIE 3aKOHBI U [IOHSATHS IToaroroBsxka k 3 6
XUMHH. 3aKOH PKBUBAJICHTOR. MPAKTHYECKUM 3aHATHIM, K
1 TEKyIIEMY U
MIPOMEKYTOUYHOMY
KOHTPOJIIO 3HAaHUU U
YMEHHIA.
[lepuoauueckas cucremMa u IToarorosxka k 3 6
[EPHOMYUECKUI 3aKOH. MPAKTHYECKUM 3aHATHIM, K
2 CtpoeHue BemecTa. TEKyIeMy U
MPOMEKYTOUYHOMY
KOHTPOJIIO 3HAaHUU U
YMEHUH.
KBaHTOBO-MeXaHUECKHE [Monroroska 3 6
MIPEeICTaBICHUS 00 3TIEKTPOHE. MPAKTHYECKUM 3aHATHIM, K
3 KBanToBbie uncna. TEKyIeMy U
MIPOMEXYTOIHOMY
KOHTPOJIIO 3HAaHUM U
YMEHHH.
THIbI XUMUYECKUX CBSI3EH. [MoxroroBka 3 6
CBoiicTBa COSAMHEHUI C MPAKTUYECKUM 3aHATHUAM, K
4 Pa3IMYHBIMH TUTIAMH CBS3EH. TEKyIeMy U
MIPOMEXYTOIHOMY
KOHTPOJIIO 3HAaHUH U
YMEHUH.
Kiracchl HeopraHmIecKux IToaroToBka k 3 6
coeauHeHu. Turbl MPAKTUYECKUM 3aHATHUSM, K
5 XUMHYECKUX PEaKITHA. TEKyIeMy U
MIPOMEXYTOIHOMY
KOHTPOJIIO 3HAaHUH U
YMEHUH.
6 Xumudeckasi TepMOTHHAMHKA. BBIITOJTHEHHUE JIOMAIITHETO 3 6
3a1aHusl
XuMmuuyeckass KHHETUKA U TToaroroBska k 3 6
7 paBHOBecHe. MPAKTHYECKUM 3aHSATHAM, K
TEKyIeMy U
MTPOMEKYTOUYHOMY
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KOHTPOJIIO 3HAHUU U
YMECHUM.

PactBopsl. CriocoOsr ITogroroska k 6
BBIPAKEHUS KOHIIEHTPAIUU MPAKTHUUYECKUM 3aHATHAM, K
8 pPacTBOpOB.. TEKyIeMy U
MIPOMEXYTOUYHOMY
KOHTPOJIIO 3HAaHUU U
YMECHUMA.
Teopus AIEKTPOIUTUYECKON IToaroroska k 6
muccoranyy. Koncranrta u MPAKTHYECKUM 3aHATHAM, K
9 CTENeHb TUCCOLUAIIN TeKyIeMy U
MIPOMEXKYTOUYHOMY
KOHTPOJIIO 3HAaHUU U
YMEHHMA.
OO11Me CBOICTBA PACTBOPOB IToaroroBka k 6
HE3JIEKTPOIIUTOB U MPAKTUYECKUM 3aHSTHIM, K
10 | PUEKTpOIHTOB. TEKyIeMy U
MIPOMEXKYTOUYHOMY
KOHTPOJIIO 3HAaHUU U
YMEHHMA.
OKHUCIIUTENBHO- IToaroroBsxka k 6
BOCCTaHOBUTEINbHBIE MTPOIECCH. | MTPAKTUYECKUM 3aHITHIM, K
11 TEKyIeMy U
MPOMEKYTOUHOMY
KOHTPOJIIO 3HAHUU U
YMEHHIA.
CsoiictBa merayuioB. Kopposus IToaroroBka k 6
METAJLJIOB. MPAKTUYECKUM 3aHSITHSM, K
12 TEKyLUEMY U
MIPOMEKYTOUHOMY
KOHTPOJIIO 3HAaHUU U
YMEHUH.
ONEeKTPOXUMUYECKHE IToaroroBka k 6
MIPOLIECCHl. AKKYMYJISTOPHI. MPaKTUYECKUM 3aHITHSM, K
13 TEKyLIEMY U
MPOMEXYTOUHOMY
KOHTPOJIIO 3HAaHUM U
YMEHHH.
Xumust yriepoja u ero IToaroroBka k 6
coemuaenuil. CTpouTeabHbIE NPAKTUYECKUM 3aHATHUSM, K
14 | Marepuaibl TEKyLIEMY U
MPOMEXYTOUHOMY
KOHTPOJIIO 3HAaHUH U
YMEHUH.
XUMHUSI KPEMHUS U €r0 TToaroroBka k 6
coeauHeHuil. CTpouTeabHbIC MPAKTUYECKUM 3aHATHUSM, K
15 | Marepuaibl TEKYLIEMY U
MPOMEXYTOUHOMY
KOHTPOJIIO 3HAHUM U
YMEHUH.
[TomumepHbie MaTepuasbl B IToaroroBka k 10
CTPOUTENBHON UHAYCTPHH. MPAKTUYECKUM 3aHSITHUSIM, K
16 TEKyIeMy U

IPOMEXYTOUYHOMY
KOHTPOJIIO 3HAaHUH U
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| YMEHUI.

Hroro: 57 100

4.7. KypcoBble padoThl HE IPEyCMOTPEHBI

5. O6pa3oBaTe/ibHbIE TEXHOJIOT I

[IpenoiaBanre MUCHUILIMHBI BEACTCS C MPUMEHECHHUEM CIEAYIOIIUX BHIOB
00pa3oBaTeIbHBIX TEXHOJIOTUM:

e TPAIUIMOHHBIC OOBICHUTEIHLHO-WUTIOCTPATUBHBIC TEXHOJIOTHH, KOTOPBIC
o0ecIeuynBaT JOCTYMTHOCTh YY4EOHOT0 MaTepHaa Jjisi OOJIBITUHCTBA CTYACHTOB,
CUCTEMHOCTh, OTPAaOOTAHHOCTh OPTaHU3AIMOHHBIX (DOPM U MPHUBBIYHBIX METOIOB,
OTHOCHUTEJIPHO MaJIbIC 3aTPAThl BPEMEHU;

® TEXHOJOTUU TMPoOJEeMHOTO OOyYCHHMs, HaIlpaBICHHBIC HA pPa3BUTHC
MO03HABATEILHON aKTUBHOCTH, TBOPYECKOW CaMOCTOSTCIIBHOCTH CTYJIEHTOB M
NPEIIOIaraoIIue MOCASA0BaTeIbHOE U IICJICHANPABICHHOE BBIIBHKCHHUE IEPE]
CTYJICHTOM ITO3HABATEJIBHBIX 3aJ1ay, pa3pelicHue KOTOPBIX MO3BOJISAET CTYACHTAM
aKTUBHO YyCBaWBaTh 3HaHUS (MCIIOJNB3YIOTCS ITOMCKOBBIE METOJBI; ITOCTAaHOBKA
NO3HABATEIBHBIX 33J1a4);

e TCXHOJIOTMH Pa3BUBAIOIIECTO OOYYCHHS, ITO3BOJISIONINEG OPUCHTHUPOBATH
y4eOHBIN TPOIECC Ha MOTCHIIMAIBHBIC BO3MOXKHOCTH CTYJICHTOB, UX peaTu3aIuio
U pa3BUTHE;

e TEXHOJOTUH KOHIICHTPUPOBAHHOTO OOYYEHHS, CYTh KOTOPBIX COCTOHT B
CO3IaHMM  MAaKCHUMaJIbHO  OJIM3KOM K  €CTECTBEHHBIM  IICHXOJOTHYECKHM
OCOOCHHOCTSIM UEJIOBEYECKOTO BOCIPHATHS CTPYKTYpHl y4eOHOTrO TMpoliecca |
KOTOPBIE JTAI0OT BO3MOXKHOCTH TITyOOKOTO M CHUCTEMHOTO HM3yYCHHsS COICpPIKaHWSI
y4eOHBIX TUCIUTUINH 32 CYeT O0BEAMHEHUS 3aHITHI B TEMaTHUECKUE OJIOKH;

e TEXHOJIOTUU MOAYJIHHOTO OOYYCHHS, NAONINe BO3MOKHOCTH OOECTICUeHUS
TUOKOCTH Tpoliecca O0ydeHHs, alalTallii €ro K MHAUBUAYJIbHBIM OTPEOHOCTAM
U 0COOCHHOCTSM  oOydJaromuxcs  (MPUMEHSIOTCSA, KakK  IpPaBHJIO, TpHU
CaMOCTOSITETLHOM OOYYCHHH CTYICHTOB [0 MHIWBHYyaJIbHOMY yUeOHOMY ILUIaHY);

e TexHOJNIOTUU U GEPEHIIMPOBAHHOTO  00y4YeHHUs, OOeCIeUYnBaIoIIne
BO3MOKHOCTh CO3/IaHHS ONTHMAJbHBIX YCIIOBUH [UIsI Pa3BUTUSI HHTEPECOB U
CIIOCOOHOCTEH CTYACHTOB, B TOM 4YHCIIE H CTYIEHTOB C OCOOBIMHU
oOpa3oBaTeIbHBIMH TOTPEOHOCTAMH, YTO TIO3BOJIIET PEaanu30BaTh B KYJIbTYPHO-
o0pa3oBaTeIbHOM TMPOCTPAHCTBE YHHUBEPCUTETa UJACK0 CO3JaHHS  PaBHBIX
BO3MOXHOCTEH 7151 TOJTy4YeHUsI 00pa3oBaHuUs

e TEXHOJIOTUU AKTUBHOTO (KOHTEKCTHOTO) OOY4YEHUS, C MOMOIIBI0 KOTOPBIX
OCYIIECTBIISIETCSI MOJICTUPOBAHUE MPEAMETHOrO, MPOOJIEMHOTO W COIMATBHOTO
comepkanuss  Oyaymied  mpodecCHOHANBHOW  JESITEIBHOCTH  CTYACHTOB
(MCTIONB3YIOTCS] AKTUBHBIE M HHTEPAKTHBHBIC METOIbI O0OYUEHUS) U T.1I.

MakcumanbHass 3G (QEKTUBHOCTh TMENaroTMYECKOTO TMPOIEcca JTOCTUTACTCS
MyTeM KOHCTPYHUPOBAHUS ONTUMAJIHLHOTO KOMILUIEKCA TIEAarOrmueCKiX TEXHOIOTHMA
U (WIM) WX DJIEMEHTOB HAa JWYHOCTHO-OPUEHTUPOBAHHOW, EATEIHLHOCTHOMH,
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JTUAIOTUYECKOW OCHOBE M HCIIOJIB30BaHMSI HEOOXOIWMBIX COBPEMEHHBIX CPEIICTB
o0y4eHusl.

6. YueOHO-MeTOqMYECKOE U NPOrpPaMMHO-UH(POPMALIMOHHOE
o0ecneyeHue TUCHUIIMHBI:

a) OCHOBHAs JIATepaTypa:

1. MumkoBuy E.J1., Xumus. Yacte 1. OOmas xumus: yaueOHO-METOIUYECKOE
noco6bue / E.JI. [llumkoBuu - Kazans: M3a-Bo Kazan.yn-ta, 2014. - 64 c. - Tekcr :
anexktpoHHbli // DBC "KoucynbTanT crygenta" : [caiit]. - URL — Pexum
nocryma: http://www.studentlibrary.ru.

2. I'muukaH. JI. O6mas xumus. Yuebnoe mnocooue.2016r. M3gaTenbcTBO
KnoPyc ISBN978-5-406-04995-2., 2016.- 687c. - Pexum
nocryma:https://rozetka.com.ua. 3. TonoBanoBa O.A. OOmas  XuMuUs
[OnekTpoHHBIM pecypc]: yueOHOoe TmocoOue (s CTYJEHTOB XHUMHYECKOTO
dakynpbreTa  HampaBieHUW ~— OakaiaBpuata  «XUMHUS» U «XHUMHUYECKas
texHosorusi»)/ [omoBanoBa O.A.— DIEKTPOH.TEKCTOBbIE JaHHbIE.— OMCK:
Omckuii rocynapcTBeHHbIM yHUBEepcuTeT uM. @.M. JloctoeBckoro, 2014.— 164
c.— Pexwum noctyna: http://www.iprbookshop.ru/59628.html.— DBC «IPRbooks»

4. Bnagumup Ponnonos, Anekcanap ManyitioB  OCHOBBI XUMHH. Y4eOHOE
nocobue.2016 r.  WMzparensctBo:  llentpnonurpad  416¢.- Pexum
nocryma:https://www.yakaboo.ua

0) 10MOJIHUTEILHAS JIUTepaTypa:

1. Bbontpomerok B.B. Heopranmyeckas xumus [DJIEKTpOHHBIM pecypc]:
nocobue A MOATOTOBKH K IEHTPAIUM30BAHHOMY TecTHpoBaHUo/ borTpomerok
B.B.— DnekTpoH.TekcToBBIe AaHHble.— MuHck: Terpamut, 2019.— 288 c.—
Pexxum moctyna: http://www.iprbookshop.ru

2. Jlerarosa T.B. OGmias xumus [IDNEeKTpOHHBIN pecypc]: yuebHoe mocooue
1o s36IKy crienranbHocTu/ Jletsiroa T.B., Cynakoa JI.M.— DneKTpOoH.TEKCTOBBIE
nanubie.— Cankr-IletepOypr: 3matoycr, 2018.— 220 c.— Pexum nocrymna:
http://www.iprbookshop.ru.

3. MakapoBa O.B. Heopranunueckas Xumus [DIEKTpOHHBIM pecypc]:
yueOHoe mocobrne/ MakapoBa O.B.— DnektpoH.TekcToBbIe AaHHBIE.— Caparos:
An IIn Op Menua, 2010.— 99 C.— Pexum JIOCTyTIa:
http://www.iprbookshop.ru/730.html.— 9BC «IPRbooks»

4. T'pomoB 10.1O., JIpsukoBa T.II., Illemna O.A., Jlarytua A.B. OGmas
xumust: YueOHoe mocobue. - Tamb6os: M3pmarensctBo TI'TY, 2011. - 124 c. -
Pexum moctyna: https://www.chitai-gorod.ru.

B) METOANYECKHE YKAZAHUSA:

1. Hembsinenko T.M. Mertoauueckue ykazaHus IO JaOOpPaTOPHBIM H
KOHTPOJIbHBIM ~ paboTaM 1O  AUCHUIUNIMHE  «XHUMHUS» Uil CTYJAEHTOB
mpo¢eCCHOHATILHOTO YPOBHS IOATOTOBKM OakanmaBp, 1o mnpodummo 08.03.01
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https://rozetka.com.ua/uchebniki-nauchno-metodicheskaya-literatura/c4326656/izdatelstvo-73719=319059/
https://rozetka.com.ua/
https://www.yakaboo.ua/author/view/Vladimir_Rodionov/
https://www.yakaboo.ua/author/view/Aleksandr_Manujlov/
https://www.yakaboo.ua/book_publisher/view/Centrpoligraf/
https://www.yakaboo.ua/
http://www.iprbookshop.ru/
http://www.iprbookshop.ru/
https://www.chitai-gorod.ru/

«CtpoutensctBo» / T.M.[Jempanenko. — Jlyranck.: I'OY BIIO JIHY um. B. Jlans,
2017.-35c.

2. Jempsnenko T.M. Meronnueckne ykazaHud. JIEKIMOHHBIA KypcC IO
JUCHUIUIMHE «XUMUS» [ CTYJEHTOB MPO(PECCUOHAIBHOTO YPOBHS MOJATOTOBKU
OakanaBp, no mnpopumo 08.03.01 «CtpoutensctBo» / T.W.JlembsiHEHKO. —
JIyranck.: 'OV BIIO JIHY um. B. [{ans, 2017. - 72 c.

r) UuTepHeT-pecypcnbl

MunucrepctBo oOpazoBaHusi u Hayku Poccuiickoit ®enepauun —
http://MuHOOpHAYKH.pG/

OdenepanbHas cnyxb6a mo Ham3opy B cdepe oOpa3oBaHUST U HAYKU —
http://obrnadzor.gov.ru/

MunucrepcTBo 006pazoBanusi U Hayku Jlyranckoit Haponnoit Pecny6nuku
—https://minobr.su

Haponnsiii coBet Jlyranckoii Haponnoii Pecniy6sinku — https://nsinr.su

[Topran ®enepanbHBIX TOCYAapCTBEHHBIX O0Pa30BATEIBHBIX CTAHIAPTOB
BBICIIET0 0Opa3oBanus — http://fgosvo.ru

denepanbhblii moptan «Poccuiickoe odOpazosanue» — http://www.edu.ru/

Nudopmarmonnas cuctema «EnnHOE OKHO IOCTyna K 00Opa30BaTebHBIM
pecypcam» — http://window.edu.ru/

@denepanbHBlid  EHTP HH(POPMAIIMOHHO-00Pa30BaTEIBHBIX PECYPCOB —
http://fcior.edu.ru/

DJIeKTPOHHBbIE OMOJIMOTEeYHbIE CHCTEMbI M PeCyPChI

OnexkTpoHHO-0MbMMoTeunast cuctema «KoOHCyJabTaHT  CTyJdeHTa»  —
http://www.studentlibrary.ru/cgi-bin/mb4x

DNEeKTPOHHO-OUOIMOTEUHAS cucreMa «StudMed.ru» —
https://www.studmed.ru

NudopmannoHHbIi pecypc OuOJINOTEeKH o0pa3oBaTeJIbHOM
OpraHu3anuu

Hayunas 6ubanorexa umenu A. H. Konsiesa — http://biblio.dahluniver.ru/

Hayunas 6ubnmoreka MCA n XKKX

7. MaTepuajbHO-TeXHUYECKOe o0ecnedeHue TUCIUIIINHBI

OcBoeHre IUCHUIUTHHBI «Dunocodus» MpeAnoiaraeT HCIOIb30BaHUE
aKaJeMHYECKUX ayJIUTOPUHA, COOTBETCTBYIOIIUX JCUCTBYIOIIMM CaHUTaApHBIM U
MIPOTUBOIOXKAPHBIM MTPaBUIaM U HOpMaM.

[Ipouee: pabodee mecTo mpemogaBaTesisi, OCHAIIEHHOE KOMIBIOTEPOM C
NOCTyIoM B MIHTEpHET.

[IporpammHoOe oOecrieueHue:

DYHKIUOHAJIBHOE BecniaTtHoe mporpamMMHoe Ccpuiku
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http://минобрнауки.рф/
http://obrnadzor.gov.ru/
https://minobr.su/
https://nslnr.su/
http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studmed.ru/

Ha3Ha4Ye¢HHUe

odecreuyeHue

OducHbIi TakeT

Libre Office 6.3.1

https://www.libreoffice.org/

https://ru.wikipedia.org/wiki/LibreOffice

OmneparoHHas cucTeMa

UBUNTU 19.04

https://ubuntu.com/

https://ru.wikipedia.org/wiki/Ubuntu

Bbpaysep

Firefox Mozilla

http://www.mozilla.org/ru/firefox/fx

Bbpaysep

Opera

http://www.opera.com

Ilo4yTOBLIN KIHEHT

Mozilla Thunderbird

http://www.mozilla.org/ru/thunderbird

dalin-MeHeKep

Far Manager

http://www.farmanager.com/download.php

ApxuBarop

7Zip

http://www.7-zip.org/

I'padmueckwmii pemakTop

GIMP (GNU Image
Manipulation Program)

http://www.gimp.org/
http://gimp.ru/viewpage.php?page id=8
http://ru.wikipedia.org/wiki/GIMP

Penakrop PDF

PDFCreator

http://www.pdfforge.org/pdfcreator

Aynamoretiep

VLC

http://www.videolan.org/vic/

8. OueHounble cpeacTBa MO AUCHHUILIIHHE

ITacnmopT (poHIA OLIEHOUYHBIX CPEACTB
M0 Y4eOHOM TMCIUIINHE « XUMHUS»
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https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php
http://www.7-zip.org/
http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator
http://www.videolan.org/vlc/

[Tepeuens koMreTeHIUH (JIEMEHTOB KOMIIETEHIINH ), OPMHUPYEMBIX B pe3yJIbTaTe
OCBOCHUS YUYCOHOU TUCIIUILIMHBI

= =
: : s
g I/IHI[HKaTOI)]:I _EZ
Ne E K(OD::EMyH“pOBKaU AOCTHHKCHHH Tembl yueOHow = 3 E
n/m = PoHpyeMon KOMIIETEHINH JM CIUILIHHBI £ £ =
S KOMIIETeHIU U M =g
= (110 IHCHMILINHE) — g
£ g5
Ner'|
1 YK-1 Crocoben YK-1.1. 3Haet Tema 1. 2
OCYIIECTBIISITh TeopeTrueckue U | . OCHOBHBIC 3aKOHBI
MOKMCK, KPUTHYCCKUH | MPaKTHUCCKUE Y TIOHSTHS XUMUN
aHaJIu3 U CUHTE3 OCHOBBI Tema 2.
uH(OpMAaITUH. €CTECTBEHHEIX u [epuoanueckas
[IpumensTh TEXHUYECKUX HAYK, CHCTEMA U
CUCTEMHBIN ITOAX0H | a TaKKe MEPUOJTUYECKUI
JUISL PEILICHUS MaTEMaTHIECKOTO 3akoH. CTpoeHue
ITOCTABJIEHHEIX amnmapara TS BEIIECTBA.
3a1a4 perieHus 3a/1a4 Tema 3.
npohecCHOHaNbHOM | THIIBI XUMUYECKUX
JIeSITEIIbHOCTH. cBs3eii. CBoiicTBa
YK-1.2. VYwmeer COEIIMHEHUH C
pemarhb 3a7a49 pa3IMYHbIMH
po(heCcCUOHATBHOMN TUTIAMU CBSI3€il.
JIeSITEILHOCTH c Tema 4.
HCI0JIb30BaHUEM XuMmuueckas
TEOPETUYECKUX | TePMOIMHAMHKA
MPAKTUYECKUX Tema 5.
OCHOB Xumugeckas
€CTECTBEHHBIX 74 KHHETHKA U
TEXHUICCKUX HayK, paBHOBecCHE.
a TaKKe Tema 6.
MaTeMaTH4YeCKOI0 OOmme cBOMCTBa
ammapara pacTBOpoB. Teopus
YK-2.3. Bnageer 3JIEKTPOJIUTHUCCKOM
TEOPETHYECKUMHA U JIMCCOLIMAIHH.
MIPaKTHICCKUMU Tema 7.
OCHOBaMH I'maponus comnen.
€CTECTBEHHBIX U Tema 8.
TEXHUYECKUX HayK, Kopposus
a TaKKe METAJIOB.
MaTeEMaTHYECKOTO Tema 9.
anmapara B o0beMe, | XUMUS KPeMHHUS U
HEOOXOIUMOM JUIST €ro CoeIMHEHHNI
perreHus 3aaa4d
npoeccuoHaTbHOMN
JIESITENLHOCTH
2 OIIK-1. Cr1oco0HOCTh OIIK-1.1. 3Haer Tema 1. 2
HCII0Jb30BaTh TEOPETHUECKUE . OcHOBHBIE 3aKOHBI
OCHOBHBIE 3aKOHBI u MPAKTHYECKUE | U TOHSATHSI XUMHH
€CTECTBEHHO- OCHOBBI Tema 2.
Hay4YHBIX €CTECTBEHHBIX " [lepuognueckas
JUCIUTUINH B TEXHUYECKUX cHCTEMA U
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npodeccuoHaIbHON
JIeSTEIbHOCTH,
MPUMEHSITh METO/IbI
MaTeMaTH4EeCKOro
aHanM3a u
MaTeMaTHYeCKOTro
MOJICTUPOBAHUS B
TEOTCOPETHUCCKHUX H
OKCIICPUMCHTAJIBHBIX
HUCCIJICAOBAHUIX

HayK, a TaKKe
MaTeMaTuIecKOro
ammapara JUTS
petieHus 3a1a4
poecCUOHATBHOMN
JICSITETbHOCTH.
OIIK-1.2. VYwmeer
pemarb 3a7a4u
po(heCcCUOHAITBHOM
JESATEEHOCTH c
HCIIOJIb30BAaHUEM
TEOPETUYECKUX U
MPAKTHUECKUX
OCHOB
C€CTECCTBECHHBIX u
TEXHUYCCKNUX HaYyK,

a TaKKe
MaTeMaTH4YECKOI'O
armapara

OIIK-2.3. Bnazgeer
TCOPETUYCCKUMU U
IMPAKTUYCCKUMU
OCHOBaMH
€CTCCTBCHHBIX U
TEXHUYCCKUX HAYK,
a TaKKe
MAaTEMAaTHYCCKOT'O
ammapara B o0beme,
HEOOXOIUMOM JIS
pelieHus 3a/1a9
poheCcCUOHATBHOMN
JIeSITEIbHOCTH

MEPUOJUYECKUI
3akoH. CTpoeHue
BEILIECTBA.
Tema 3.
Tumne XUMUYECKUX
cBsi3eit. CBolicTBa
COEAMHEHUM C
Pa3TUYHBIMU
TUIIAMU CBSI3EH.
Tema 4.
XumMmuueckas
TEPMOJIMHAMHUKA
Tema 5.
XumMmuyeckas
KHHETHKA U
paBHOBeCHE.
Tema 6.
OO01ue cBolcTBa
pactBopoB. Teopus
3JIEKTPOJIUTUYECKOU
JTIACCOTTHAITAH.
Tema 7.
I'maponus coneil.
Tema 8.
Koppo3sus
METaJIIOB.
Tema 9.
XUMUsI KpEMHUS U
€ro CoeIMHEHUM
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£ 5
Ne Kon HNuaukaropsbl Ilepeuenn KonTposupyemsie SE E 8
o/ | KOHTpOIHpYeMo JTOCTHKEHU TUIAHUPYEMBIX TeMbl y4eOHOii s g ‘;’(
i KOMIETEHIINH | KOMIIETEHIINHU pe3yJibTaToB AUCIUTLIHHBI SEg
25°
=
1. | YK-1Cnocoben YK-1.1 3HaTh: Tema 1. Bomnpocst
OCYIIECTBIISITh YK-1.2 METOJ] CHCTEMHOT'O . OCHOBHBIC 3aKOHBI M | JUJISI
TTOUCK, YK-1.3 aHajm3a, CrocoObl TTOHSITUS XUMUU o0cyxke
KPUTHYECKUI 000CHOBaHUs Tema 2. Hus (B
aHalli3 W CHHTE3 petteHus (MHIyKIHS, [epuoanueckas BHJIC
nHbOpMAaITUH. JICIY KIS, TI0 CUCTEMa U JIOKJIaJI0B
IIpumensTh aHAJIOTHN) MIEPUOINYECKUI 51
CHUCTEMHBII poOIeMHOM 3akoH. CTpoeHue COO00IIIeH
TOJIXO/T JUTST CUTYaIuu BEIICCTBA. ui),
peleHus Ymersn: Tema 3. KOHTPOJIb
[TOCTaBJICHHBIX MPUMEHSTH METOMKH THUIBI XUMUYECKUX HbIC
3aa4 MOMUCKa, coopa u cBsaseii. CBolicTBa paGoTEHL
00paboTku COCTMHEHUM C
uHpOpMaIIH; pa3IMYHBIMUA THITAMHA
OCYIIECTBIISIET OIIEHKY CBSI3CH.
aIEKBAaTHOCTH Tema 4.
UHpOPMAITIH O XuMugeckas
poGIIeMHOM TEPMOAMHAMHUKA
CUTyallU NyTEM Tema 5.
BBISIBJICHUS Xumudeckas
JTUAIEKTUIECKUX U KHHETUKA U
hopMabHO- paBHOBECHE.
JIOTUYECKUAX Tema 6.
MIPOTUBOPEYHHA B OO6mme cBolicTBa
aHaIIM3UPyEeMOM pactBopoB. Teopus
uHpOpMaIUH 3JIEKTPOIUTUIECKOM
Baaners: JACCOLIUALTUH.
METOJaMH IOMCKa, Tema 7.
cbopa u 0OpaboTKH, I'mapomm3s comeii.
KPUTHYECKOTO aHaIHM3a Tema 8.
Y CUHTE3a Koppozust meranios.
nHpopMaruy; Tema 9.
HABBIKOM XWMUS KPEMHHS U €T0
BBIOOpa METOIOB COCTMHECHUM
KPUTHYECKOTO
aHanmsa,
aJIeKBaTHBIX
MPOOIIEMHOM
CUTYyaIliH; HaBBIKAMHU
pa3paboTku u
000CHOBaHUS TTaHA
JNEUCTBUH IO
peIIeHuIo
POOIIEMHOM
CUTYaIuu
OIIK-1. OIIK-1.1 3HaTh: Tema 1. Bompocsr
CrocoOHOCTB OIIK-1.2 Briasienne u . OCHOBHEBI€E 3aKOHBI U | I
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HUCIOJIB30BaTh OIIK-1.3 KJ1accuUKaIuio MOHATHUS XUMUAU o0cyxne
OCHOBHBIC 3aKOHBI (husrueckux u Tema 2. Hus (B
€CTECTBEHHO- XUMHYCCKUX [epuoanueckas BHJIE
Hay4YHBIX MPOILIECCOB, CUCTEMa U JIOKJIaZIOB
JICIIMILITIH B MPOTEKAIOIINX HA MIEPUOAMYECKU T u
npodeccuoHanbH 00BeKTe 3akoH. CTpoeHne coo0ieH
ol IIPOMBIIUIEHHOI'O U BEILIECTBA. ui),
JICSITeIILHOCTH, IPaXAaHCKOTO Tema 3. KOHTPOJIb
MPUMECHSTh HA3HAYCHUS, Y MeTh: THUNBl XUMUYECKUX | HBIC
METObI NIPUMEHSTh cBs3eii. CBolicTBa paboTEI.
MaTEeMaTHYEeCKOTO TEOPETHUECKUE U COCIIMHCHHUIA C
aHamm3a u MPAKTHYECKUE OCHOBBI | Pa3IMYHBIMH TUIAMH
MaTeMaTH4YEeCKOTO XUMUH JUISI PEIICHUS CBSI3CH.
MOJICIIUPOBAHHMSI B MPAKTHYECKUX 33]1a4 B Tema 4.
TEOTEOPETUUCCKU CTPOUTEIILCTBE Xumudeckas
X" (IpPUMEHUTEIILHO K TEPMOMHAMHUKA
3KCIIEPUMEHTAIIbH 30aHUSIM, Tema 5.
BIX COOPYKCHHSIM, Xumudeckas
UCCIICIOBAHUSX WHKCHEPHBIM KUHETHKA U
KOMMYHHUKAIIHASM). paBHOBECHE.
Baanern: Tema 6.
obpareHusi ¢ OO6mme cBoicTBa
n1a00paTopHbIM pactBopoB. Teopust
00opyZIOBaHHEM U 3JICKTPOJIMTUIECCKOM
XUMHUYECKUMU JTUCCOIHAITIH.,
peakTUBaMH, Tema 7.
IIPOBENICHNUS I'maponus coneil.
JKCIIEPUMEHTATHFHOTO Tema 8.
WCCIIEZIOBAHUS Kopposus meramios.
MPUMEHHUTENHHO K Tema 9.
3JeMEeHTaM XUMUS KPEMHHS U €70
CTPOUTENHHON COEJIMHEHUI
oTpaciu

D oHabI OLIEHOYHBIX CpEeaACTB II0 JUCHUILJINHE «XumMus»

Bonpocs st 00cykaenus (B BUae T0KJIAT0B U COOOIIEHMIH):
1. Xumus Kak pasziesl €CTECTBO3HAHMS - HayKa O BEIIECTBAX, UX CTPOCHUH U

[IPEBPALLECHUSAX.

2. PanuoHanbHOE mpUpoJomnoib3oBanue. [loHsTHEe O MaTepuu, BEUIECTBE,

I1I0JI€C.

3 OCHOBHBIE XUMHUYECKHE ITOHATHSA U 3aKOHBI.
4. 3aKOHBI COXPAHEHUS U B3aMMOCBSI3M MacChl M DHEPIUH.
5. CrexromMeTpuyecKue 3aKOHbI 1 aTOMHO — MOJIEKYJISIPHBIC MPEICTaBICHHUS.
6. TUmbl XUMHYECKUX PEAKITHH.

7. OCHOBHBIE 3KCIIEPUMEHTAJIbHbIE JJAHHBIE O CTPOCHUU aToMa.
8. SlnepHas Momenb aToma.
9. PamnoakTuBHBIN pacman W CUHTE3 siaep, UX cocTaB. M30TormbI.

10. KBaHTOBBII XapakTep MABIKECHHS JIEKTPOHOB B aTOME.
11. llepunonnueckas cucrema snementoB .M. Menpaeneesa.
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12.

HN3meHeHne CBOWCTB XUMHUYECKHX DJJIEMEHTOB B NEPUOAUYECKOU

cucreMme snemeHtoB .M. Menneneena.

13.
14.
15.
16.
17.
18.
19.
20.

peaKIusX.

DIIEKTPOOTPUIATEIBHOCTb.

OCHOBHBIE XapaKTEPUCTUKU XUMHYECKOU CBS3H.

CyIlIHOCTh U OCHOBHBIE BBIBOJbI METOJla BAJEHTHBIX CBS3EH.

Tunpl XUuMHYECKOM CBSI3H.

XapakTepucTuKa MEKMOJICKYJISIPHOTO B3aUMOICHCTBUS.

KommnekcHble COeIMHECHHUS.

OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHUX MPOLIECCOB.
OHepretrudeckue d3HPEKThl U 3aKOH COXPAHCHUSI SHEPTUU B XUMUYECKHUX

21 TepMOXUMUYECKUE 3aKOHBI.

22,

PaBuoBecue. Koncranrta PaBHOBCCHUA U 3aKOH HCﬁCTBHH MacCc IJIa

TOMOT'CHHBIX U I'CTCPOTCHHBIX paBHOBGCHﬁ.

23.
24,
25.

[IpuHumMn cmemenus xuMudeckoro pasHoBecus Jlelllatenbe.
XUMHUUYECKAsd KHHETUKA.
CKOpOoCTh XMMHMYECKUX PEAKIUU U €€ 3aBUCUMOCTh OT KOHIICHTpaluu

pearupyronmx BemecTB.

26.
217,
28.
29.
30.
31.

3aBUCUMOCTb CKOPOCTH PEAKIIUI OT TEMIIEPATYPHI.
DHeprusi akTUBAIlMU. YpaBHEHUE AppeHuyca.
CKOpOCTh TETEPOTCHHBIX XMMUUYECKUX PEAKIIMIA.
Cnioco0bl OTTauBaHUsI MEP3JIOTO TPYHTA.

Karaimu3 romMoreHH»lii ¥ reTepOreHHBIN.

OO61Iue OHATHS O PaCTBOPaX U IUCTIIEPCHBIX CUCTEMaX.

32 Knaccudukanus TUCTIEPCHBIX CHCTEM.

33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.

CniocoObl BBIp@KEHHSI COCTaBa PacTBOPOB.

XapakTepucTHKa Mporecca paCTBOPUMOCTH.

N3MeHeHre SHTaNbIIUM W DHTPOMUU MPU PACTBOPEHUU.
PacTBOpBI HERNEKTPOIUTOB.

JlaBjieHUE MapoOB PACTBOPUTENS HaJ PACTBOPOM.
TemnepaTypsl KuneHus U 3amep3anug. OCMOTHYECKOE JJaBJICHUE.
Oco0eHHOCTH BOJBI KaK pPacTBOPUTEIIS.

DNEeKTpONUTHYECKAsT AUCCOIUALINS.

CunbHBIC U clTa0ble AJICKTPOJIUTHI.

DNEKTPONUTHYECKAs AUCCOUALINAS KOMIUIEKCHBIX COEIUHEHU.
HNonHble peakunu 1 paBHOBECHUS.

DNEKTPOIUTHYECKAST JUCCOLUALINS BOJBI.

Bonopoaneiii mokazates.

I'maponns conen.

OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE TPOILIECCHI.

Tumnel OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA.
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49. [lonsaTue 00 HNIEKTPOAHBIX MOTEHLHUANaX, UX CBSI3b C IHEPruei
['u60ca.

50. ['asibBaHUYECKUE DIIEMEHTBI U OIPEAECICHUE HAIPABICHUS
OKHUCJIMTEbHO-BOCCTAHOBUTENBHBIX IPOLIECCOB.

51. DnexkTpoaBmXKyIias CWJIa U €€ U3MEPEHUE.

52. CranpapTHbIi BOJOPOJHBIN 3JIEKTPOJX M BOJOPOJAHAS IIKaja
MOTeHUHaNoB. YpaBHeHue HepHcera.

53. KuHeTnka 3JIEKTPOAHBIX MPOLIECCOB.

54. Tlomapuzaumss U nepeHanpsbkeHue. KOHUEHTpalMOHHasT U
ANEKTPOXUMUYECKass MoJyigpu3anusi. TOIIMBHBIE 3JIEMEHTHI.

55. Onektponus. Peaknmum Ha osnektpoaax. IlocrmenoBaTenbHOCTH
ANEKTPOIHBIX IIPOLIECCOB.

56. DneKkTpoau3 pacTBOpoB. Brixos 1o TOKYy.

57. DAEeKTpOaU3 C HEPACTBOPUMBIMU U PACTBOPUMBIMH aHOIAMHU.

58. 3akonbr Papanes.

59. IlpakTMyeckoe  TNPUMEHEHUE  DJEKTPOJIM3A:  MOJYyYEHHE U
paduHUpOBaHUE METAIIOB, HAHECEHUE TalbBAHUYECKUX MOKPBITHIA.

60. ITonyyeHnue BoAOpO/Ia, KUCIOPOAa U APYTUX MPOTYKTOB.

61. AKKyMyJIsTOpBI.

62. OCHOBHbBIE BHJIBI KOPPO3UHU.

63. Bpen, HaHOCUMBIN KOpPPO3UEH HApOJAHOMY XO3SUCTBY.

64. Knaccudukamuss KOppO3UOHHBIX IPOIIECCOB.

65.XuMuueckasi KOppo3usi METAJIJIOB.

66. DIEeKTpOXUMHYECKasi KOPPO3USI METAJJIOB.

67. MeToIbI 3aIUTHl OT KOPPO3UHUB 00JIACTH MTPUPOAOIIOIB30BAHUS TIPU
AKCITyaTalui 00BEKTOB MPUPOA000YCTPOICTBA M BOIOTIOIB30BAHUSI.

68. M3pIckaHnEe KOPPO3UOHHOCTOMKUX MaTEPHUAIOB.

69. N3oms11s METauioB OT arpeCCUBHON CPEJIbl; 3allIUTHBIE MOKPBITHS.

70. DNEKTPOXUMHYECKUE METO/IbI 3alUThI (TPOTEKTOPHAs, KATOAHAS U
AHOJTHAsI 3aIlUTA).

71. I3MeHeHne CBOMCTB KOPPO3HMOHHOM Cpelbl; MHTHOUTOPHl KOPPO3HUH.

72. DKOHOMHYECKOE 3HAYCHHUE 3alUTHl METAJUIOB OT KOPPO3HH.

73. IlpuponHble COeAMHEHUS YTIEpO/ia, €ro AJUIOTPOIHbIE MOIU(UKALIUH.

74. CoiicTBa COeTMHEHMI yriiepoia (OKCUIbI, KapOuIbl, KApOOHATHI,
TUIPOKAPOOHATHL ).

75. Heopranumueckue pacTBOPUTEIU U UX UCIIOIb30BaHUE B B 00J1ACTH
PUPOJIOTIOIB30BAHUS MPU IKCIUTyaTallMM 0OBEKTOB MIPUPOI000YCTPOICTBA U
BOJIOTIOJIB30BAHUS.

76. Kitaccudukanus OpraHM4ecKrux BElECTB.

77. TlonumepHble MaTepHaIbl U UX UCIIOJIB30BAaHUE B 001aCTH
MPUPOJIOTIOIB30BAHUS MPU IKCIUTyaTA[N 00BEKTOB MPUPOA000YCTPOICTBA U
BOJIOTIOJI30BAHUS.

78. [Ilpupomgnble CcoOeqWHEHUS KpeMHHS (TeCOK, TJWHA, CHJIMKATHI,
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AIFOMOCHJIMKATBI, APArolleHHbIE U MOIYyAParoleHHbIE KAMHH).

79. llony4yeHnue U NpUMEHEHUE CTPOUTEIBbHBIX MAaTEPUAIIOB (M3BECTb, MEII,
MpaMop, THIIC, aiedacTp, CTEKIIO, IEMEHT, OETOH U Jp).

80. HanmonmHuTenu ueMeHToB U OETOHOB.

81. CTeKNOIIaCTUKY, CUTAILIBI, KEPMETHI.

82. KpemHuiiopraHuueckmue COeIMHEHUS U UX UCTIOJIb30BaHMS B 00J1aCTH
MPUPOAOIIONIB30BAHUS MIPHU IKCILTYATALMU 00BEKTOB IPUPOA000YCTPOICTBA U
BOJIOTIOJIb30BaHUS.

Kpurepun u mikasia olileHMBaHuUs 110 OLIEHOYHOMY CPEACTBY JOKJIaJ, COOOIIEHHE

IIkana  ouneHuBaHUsA Kpurepuii ouennBanus
(uHTEpBa 06AJJIOB)
5 Joknan (cooOieHue) mpeacTaBieH(0) Ha BBICOKOM ypOBHE (CTYIICHT B

HOJHOM 00BEME OCBETWJI PacCMaTPUBAEMYIO MpPOOJIEMATHKY, IpPUBEI
apryMEHTBl B TIOJb3Yy CBOMX CYXKACHHWH, BlajieeT NPOQPHIBHBIM
MOHSITUHHBIM (KaTerOpHaJIbHBIM) alnapaToM M T.11.)

4 Joknan (cooOlieHue) NpeacTaBicH(0) Ha CpPeIHEM YPOBHE (CTYICHT B
[IEJIOM OCBETHJI paccMaTpHUBaeMyr0 MPOOJIEMaTHKY, MMPUBEII apryMEHThbI B
I10JIB3Yy CBOUX CymHeHHﬁ, JOITYCTHUB HEKOTOPBIC HETOYHOCTH M T.H.)

3 Hoxman (coobmieHne) TpencTaBieH(0) HAa HHU3KOM ypOBHE (CTYICHT
J0IMYyCTUJI CYHICCTBEHHBIEC HETOYHOCTHU, MU3JIOXKUJI MaT€puall C OH_II/I6KaMI/I,
HE BJaJeeT B JIOCTATOYHOW CTereHH MNPOQUILHBIM KaTerOpHaIbHBIM
anmapaToM M T.I1.)

2 Hoxman (coobmienue) mpeacTapieH(0) Ha HEYIOBIETBOPUTEIFHOM YPOBHE
WJIHM He TIPeJICTaBJIeH (CTYACHT HE TOTOB, HE BBIOJIHIII 33J]aHUE U T.I1.)

Bonpochl kK KOHTPOJIBLHBIM padoTam:

1. XuMHUs Kak paszfed €CTECTBO3HAHMS - HayKa O BEIIECTBaX, HUX
CTPOCHHUU W TpeBpalleHusX. PanuoHanbHOE Tpupojaonosib3oBaHue. [loHsTue o
MaTepu, BEIeCTBE, MOJE.

2. Tunbl XUMHUYECKUX PEAKIIU.

3. OCHOBHBIE JKCIIEpPUMEHTAIBHBIC JAaHHBIE O CTPOSHHUU aTroMa.

4. I3aMeHeHue CBOMCTB XMMUUYECKUX AJIEMEHTOB B MEPUOJUUYECKON CUCTEME
sanementoB [[.M. Menpeneena.

5.OCHOBHBIE XapaKTEPUCTUKH XHUMHYECKOM CBSI3U. THUIBI XUMHUYECKOUN
CBSI3U.

6. KoMIuIeKCHEBIE COEINHEHNS.

7. TepMOXUMHUYECKHE 3aKOHBI.

8. Xumuueckas KHHETHKA.

9. PactBopbl. CIOCOOBI BBIPAKEHUSI COCTaBa PACTBOPOB.

10. Tuaponus conei.

11. OxuCIUTENHHO-BOCCTAHOBUTEIBHBIC TMPOIIECCHI.

12. Onextponu3. Peaknuu Ha saektpojax. [lociaegoBaTenbHOCTH
3JEKTPOHBIX MTPOLIECCOB.

13.  OcHoBHbIE BH/IbI KOPpO3WH TIPU OKCIUTyaTallud OOBEKTOB
MPUPOA000YCTPOICTBA M BOIOTIOIE30BAHUS.
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14. MeToapl 3alIUTBI OT KOPPO3UU B OOJACTH MPUPOAONOIB30BAHUS MPHU
DKCIUTyaTalli 0OBbEKTOB IPUPOI000YCTPOICTBA U BOJOIOIb30BAHUS.

15. IlpuponHble COEIUHEHUS YIIIEPO/ia, €ro aJUIOTPOIHbIE MOAU(DUKALIUY.

16. Heopranumyeckue pacTBOPUTENM M HUX HCIOJIb30BaHHE B B 001acTH
MPUPOAOIIONB30BaHUS MPHU DKCIUTyaTallud OOBEKTOB MPUPOI000YCTPOHCTBA U
BOJIOIIOJIB30BaHUS.

17. ITomumepHble MaTepuanbl U HUX UCIOIL30BAaHUE B o0nacTu
MPUPOAOIIONB30BaHUS MPHU HSKCIUTyaTalUd OOBEKTOB MPUPOJ0OOYCTPONCTBA U
BOJIOTIOJIB30BaHUS.

18. KpeMHuiiopraHndeckue COEIMHEHHS W WX HCIOJIb30BaHUS B 00sacTu
OPUPOIONONIB30BAHUS TMPHU OAKCIUIyaTallud OOBEKTOB MNPHUPOA000YyCTpoOiicTBA H
BOJIOIIOJIB30BaHUS.

Kpurtepuu u 1ikana olleHMBaHMs IO OIICHOYHOMY CPECTBY KOHTPOJIbHAs paboTa

Ixana OLlCHUBAHUSA Kpurepuii ouennBanus
(uHTEpBaJ 0AJJIOB)
5 KonTposipHas paboTa BhIONTHEHA HA BEICOKOM YPOBHE (TIPaBUIIBHBIE OTBETHI

nanbl Ha 90-100% Bompocos/3a1ay)

4 KonTpospHas paboTa BEINONIHEHA HA CPETHEM YPOBHE (ITPABUIIbHBIE OTBETHI
JaHbl Ha 75-89% Bompocos/3a1a4)

3 KonTpospHas paboTa BeIMOIHEHA HA HU3KOM YPOBHE (TIPaBUIIbHBIE OTBETHI
nanbl Ha 50-74% BonpocoB/3a1a4)

2 KonTponbHast paboTa BITOTHEHA HA HEYIOBIETBOPUTEILHOM YPOBHE
(mpaBuIIBHBIE OTBETHI AaHbI MeHee yeM Ha 50%)

OueHo4YHbIE CpeCTBA AJI MPOMEKYTOUHOM aTTecTANNM (IK3aAMEH)
TectoBas popma:

1. lllemounbie METAITBI XapaKTEPU3YIOTCS CIEAYIOIINM CBONCTBOM:
a) MpHU B3aMMOJICHCTBUH C BOJIOM 00pa3yroT 111€JI0Yb; B) TACCUBHbBIC, HEAKTUBHBIC;
0) rpu B3aMMOJIEHCTBUHU C METaJUIaMH 00Pa3yrOT COJH; T') TUTTMYHBIE HEMETAJUIBL;
2. Kakoit u3 nepe4ncieHHbIX METAaJUIOB MOYKHO UCTIONB30BATh JUIs TIOTYUYEHUS
BoAopoAa (IyTeM B3aMMOJICHCTBHUS €T0 ¢ BOJOU MpH H. y.): a) Zn; 0) Mg; B) Au; 1)
Hg; n) Na;
3. AMdoTepHbIe OKCHJIBI M TUIPOKCHUIBI B3aUMOJIEHCTBYIOT C:
a) KucioTamu 0) 111eJI04aMu B) U ¢ KUCJIOTaMU, U € IIEJI0YaMHU
4. CneBa HampaBo B NEPHO/IaX HEMETANINYECKUE CBOMCTBA!
a) YCUJIMBAIOTCA 0) OCNAOJISIFOTCS B) OCTAIOTCSI HEM3MEHHBIMU
5. DnemenT rnaBHo# noarpymsl 11 rpynmer: a) ckanauii 0) Marauii B) aTlOMUHAN
) UTTpUH
6. Hucio mpoTOHOB ONpeAEsAeTCS:
a) Mo HOMepy Teproja 0) 1Mo MOPSIKOBOMY HOMEPY B) 10 HOMEPY TPYTIIIBI
7. OIMHAKOBOE B CTPOCHUU aTOMOB 3JIEMEHTOB C MOPSAKOBBIMU HOMepamu 4 u 6:
a) o011Iee KOJIMYECTBO PIECKTPOHOB; 0) KOTHMYECTBO HEHTPOHOB;
B) KOJIMUECTBO 3JIEKTPOHHBIX YPOBHE;
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I') KOJJMYECTBO 3JIEKTPOHOB Ha MOCJIEIHEM SHEPTE€TUUECKOM YPOBHE;

8. DieMeHT ¢ 2JIeKTpOHHOU (popmyoit 1522s22p3: a) a30T; 0) aTOMUHUIA; B) XJIOD;
I') HaTpuii;

9. Atom docdopa umeet 31eKTpoHHYI0 hopMyiy: a) 1522s1 6) 1522s22p6 B)
1522s22p63s23p3

10. ATom Kakoro 3neMeHTa UMEET CIEAYIOIIEE CTPOCHUE MOCIECIHETO
AHEPIreTUYECKOTO0 YPOBHS...2s22p4: a) yraepon; 0) ¢ptop; B) cepa; I') KUCIOPO/I;
11. Yucno HeciapeHHBIX JIEKTPOHOB B AJIEKTPOHHOM 000s0uKe nemenTa Ne 35
(6pom):

a)1;0)2;8)3;r)4;

12. YkaxxuTte nopsAKOBbIA HOMEP 3J€eMEHTA, aTOMbI KOTOPOTO CIIOCOOHBI
o0OpazoBbiBaTh BhiciInid okcu THna R20: a) Ne 3 (nmutwuit); 6) No 7 (a3ot1); B) Ne 16
(cepa);

13. O6bem 2 MoJIb BOJOPOAA MPU HOPMATIbHBIX YCIOBUSIX:

a) 11,2 m1;6) 22,4 i; B) 44,8 n; 1) 67,2 I,

14. DneMeHT ¢ eKTpOHHOU opmyroit 1s22s22p63s23p4 oOpasyer nerydee
BogopoaHoe coenuHeHue tuna: a) RH4; 6) RH3; B) RH2; r) RH;

15. DnemMeHT 4eTBepTOro Neprojia; Ha MoCIeTHEM IHEPTETUYECKOM YPOBHE
COJIEPKUT 5 A5eKTpOHOB. OKCUJ U THUIPOKCHUJ MPOSIBIISIIOT KUCJIOTHBIE CBOMCTBA:
a) aIFOMUHMM O) MBILIBSK B) XJIOp T) CEJIEH

16. MakcumainbHas BaJIeHTHOCTh Mblbsika (Ne 33):a) V 0) IV B) Il 1) II

17. MuaumanbHas BaieHTHOCTH cepbl: a) [ 6) 11 B) Il r) IV

18. Beiciire OKCUIBI 3JIEMEHTOB ¢ KOHGUTYpAIUsIMH ...2s22p2 U ...3s1 0Opa3ytor
MeXITy co00l coeMHEeHNEe ¢ MOJIEKYIISIpHON Maccoi: a) 82; 6) 106; B) 100; ) 96;
n) 84,

19. Onpenenute hopmyiy BemecTBa «X», KOTOpoe 00pa3yeTcs B pe3ysibTaTe
MIPEBPALICHUN:

P — P205 A;

Ca — CaO B;

A+B—- X+

a) CaSO4 6) Ca3(P0O4)2 B) H3PO4 r) Ca(HSO4)2 n) Ca(OH)2

20. CymMma k03 HUIIMEHTOB B ypaBHEHUH PEAKITUH, CXeMa KOTOPOM

CH4 + 02 — CO2 + H20

a)4;0) 5;8) 6;1) 7; 1) 8;

21. MonspHas Macca OKCH/Ia KaibIus (B T/MOJIb):

a) 40; 6) 56; B) 80; 1) 112; m) 120;

22. KonngecTBo MOJICH OKCHa KaJIbIlMs, COCTABIIIOMMNX 168 T JaHHOTO
COCIMHEHUS:

a) 1;0) 2;8)3;1)4; 1) 5;

23. KonnuecTBO TEMIOTHI, BBIACISIOMIENCS IPU CrOPaHuU 6 T. yTiIs
(Tepmoxumuueckoe ypaBHenue peakiuu C + 02 = CO2 + 402,24 kJIx):

a) 67,04 xJIx; 6) 134,08 x/[x; B) 200 xJIx; 1) 201,12 x/Ix; 1) 301,68 xJIx;
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24. IIpu HOpMaNBHBIX YCIOBUAX 64 T. KUCIOPOJa 3aHUMAIOT O0BEM:

a) 11,2 n; 0) 22,4 n; B) 44,8 m; 1) 112 71; 1) 224 7;

25. MaccoBas nons Bogopoaa B coenuHennr NH3 cocrasnsier:

a) 30%; 6) 12,5%; B) 17,6%; T) 60%; 1) 65%;

26. MaccoBas nons kuciaopoja B coequnenun 902 paBHa 40%. Hazpanue
aJIeMEeHTa D B COCAMHEHUU: a) XpoM; 0) XJIOp; B) a30T; I') TUTaH; 1) yTIEPOI;

27. KonudecTBO MoJiei BoJopoa, 00pa3yronuxcs npy B3auMoieucTsuu 32,5 r
[IMHKA C COJISTHOM KUCIOTOM (H.y.): @) 1 MoJb; 6) 2 MoJib; B) 3 MoJib; T) 0,5 MoJIb; 1)
5 MOJIB;

28. Macca cepHOi KHCIIOTBI, HeoOxoaumast i1s mostyuenus 44,8 1 Bogopoaa (Mg+
H2S04 =MgS04 + H2): a) 146 1; 6) 196 1; B) 292 1; 1) 219 1; 1) 20 I}

29. Macca counn, kotopas coaepxkurcs B 300 r 70%-Horo pactBopa xjopuaa
HATpUS:

a) 146 1;0) 196 ;B) 210T; 1) 21 1; 1) 200 T

30. Macca conm, koTopasi oOpa3yeTcsi IpHU B3auMOICHCTBUU THIPOKCHIA HATPUS C
200 r 55%-Horo pactBOopa cepHoi kucioThl: a) 146 r; 6) 200 ; B) 360 ;1) 159 1
n) 250 r;

3aaa4u HA DK3aMEH:

1. DOKBHUBaJICHTHAsE Macca TPEXBAJECHTHOrO MeTajla paBHa 9 1/MOJb.
Bblunciuth MOJNBHYIO M aTOMHYIO Maccy MeTajla, 3KBHUBAJIEHTHYIO MAacCy €ro
OKCHJa, MPOIIEHTHOE CO/IepKAHUE KUCIOPOa B OKCHUJIE.

2. Hanmmmmre snextponHbie Gopmyisl aToMoB  (ocdopa u BaHAIUA.
Pacripenenure SJ€KTPOHBI 3TUX aTOMOB IO KBAaHTOBBIM sueiikam. K kakomy
ANEKTPOHHOMY CEMENCTBY OTHOCUTCS KaKJIbIH U3 3TUX DJIEMEHTOB.

3. JlaTh XapaKTepUCTUKY NOJSPHOM KOBaJieHTHOM cBA3u. COCTaBUTH
aneKTpoHHbIE cxembl Mosiekys H20, NH3, PH3.

4, Boruncnute  temnmoBoil 3PdekT M HamucaTh TEPMOXHUMHUYECKOE
ypaBHEHHUE peakuuu nonyudeHus odtwioBoro cnupra C2HSOH(r) npu
B3aumozecteun 3triieHa C2H4 (r) ¢ mapamu Boabl. OTBet: -45,76 kJx

d. [Ipu kakoii TemnepaTtype HacTynuT paBHoBecue cucrembl: 4HCL (r) +
O2(r)-2H20(r)+2CL2(r), H — 114,42 x/Ix. XJ10p WA KACIOPOA B ITOM cUCTEME
Oomnee CHIbHBIN OkucIuTeNh. [Ipu Kakux Temmeparypax MPOUCXOIUT OKUCIICHHE.
Otsert: 891.

6. Hanumwure  BbIpakeHHE [Ji1 KOHCTAaHThl PABHOBECHUS TOMOTCHHOM
CUCTEMBI:

N2 + 3H2 — 2 NH3. Kak usMeHHTCS CKOpPOCTH HpPSIMOM peakuuu, T. €.
o0Opa3oBaHrE aMMHAaKa, €CJIA YBEINYUTh KOHIICHTPAIIMIO BOJOPOa B TPHU pasa.

7. K 31. 10% pactBopa HNO3, mmotHOCTS KOTOpOTO 1,054 T/cM3 mpubaBumm
S5n. 2% pactBopa TOW Ke KHCIOTHI IUIoTHOCTBRIO 1,009 r/cmM3. Beramcnuthb
MPOILICHTHYIO KOHIICHTPAIIMIO TIOJYYEHHOTO PacTBOpPA, €CIU CUYHTATh , YTO €Tr0
oOweM paBeHn 8 1. Otsert: 5,0%
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8. BBIYMCIUTB MPOLEHTHYIO KOHIIEHTPALUI0 BogHOro pactBopa C12H22011
caxapa, 3Has  TemmepaTypy  kpuctaumzauuu  pactBopa  (-0,93*C).
Kpeockonnueckas konctanta BoAsl paBHa 1,86 rpaa. Otser: 14,6%

9. CocTaBUTh MOJIEKYJISIPHBIE M MOHHBIE YPABHEHUS B3aUMOJACHCTBUS:

A) K2S u HCL, 0) FeSO4 u (NH4)2S, B)Cr(OH)2 u KOH.

10. Ilo monoxenutro ¢ochopa B mNEepUOAUYECKONM  TaOJIMIIE COCTABUTH
dbopmyny oprodochopHoiont kuciaoTel U okcuaa ¢ocdopa, OTBEHAIOIIUE €ro
BBICIIEH cTerneHu okucieHus. M300pa3ute popmMyisl rpaduuecku.

I1. CoctaBuTh HOHHBIE M MOJICKYJSPHbICE ypaBHEHUA TUIPOJIN3A
B3aumozeicTBus conerr :MnClI2, Na2CO3, Ni(NO3)2

Kpurepun u mikana OIEHHWBAHHS IO OIICHOYHOMY CPEJICTBY IPOMEKYTOUYHBIH
KOHTPOJIb (9K3aMEH)

[IIkayra oneHnBaHuA Kpurepuii ouennBanus
(nHTEpBaAN OAIIOB)
OTINYHO (5) CtygeHT IIyOOKO W B IIOJIHOM OOBEME BIIAZCET MPOrPaMMHBIM

MaTepuajioM. I'paMOTHO, MCUEPIBIBAIOIIE U JIOTUYHO €r0 U3JIaracT B
YCTHOW HMJITM IMCbMEHHOM Gopme. [Ipu 3TOM 3HAaeT PeKOMEHJOBaHHYIO
JIUTEPATYPY, NPOSABISET TBOPUECKUI MOAXOJ B OTBETAX HA BOIPOCHI U
MPaBUJIBHO OOOCHOBBIBAET NPUHATHIE PEIICHUS, XOPOIIO BIAJEET
YMEHUSMH U HaBBIKAMH [IPH BBIIOJIHEHUH PAKTHYECKUX 3a/1a4.

xoporo (4) CrymeHT 3HaeT NPOTpaMMHBIA Marepual, TPaMOTHO W 1O CYyTH
u3jaraeT €ro B YCTHOM WM IHCbMEHHOH (opmMe, momyckas
HE3HAUUTEIbHbIE HETOYHOCTM B  YTBEPXKICHWSX, TPAKTOBKaX,
ONpENEeNCHUAX U KaTeropusix WIM HE3HAUYUTEIbHOE KOJUYECTBO
oumb6ok. [Ipn 3ToM Biazeer HEOOXOIMMBIMU YMEHUSMH M HaBBIKAMHU
IIpY BHIIOJIHEHUH IPAKTHUECKHUX 3a/1a4.

YIOBIETBOPHUTEIHHO (3) CTyzmeHT 3HAeT TOJILKO OCHOBHOM MPOTPaMMHBIA MaTepHal,
JIOTTyCKaeT HETOYHOCTH, HEJIOCTATOYHO YETKHE (POPMYIUPOBKH,
HETOCJIEI0BATEIbHOCTh B OTBETAX, U3JIaraéMbIX B YCTHOM HITH
nuchbMeHHOH Gopme. [Ipyu 3TOM HETOCTAaTOUHO BlIaJIeeT YMECHHUSIMHU U
HaBBIKaMU TIPH BBITOIHEHUH MPaKTHUYeCKUX 3a1a4. Jomyckaer xo 30%
omuOOK B U3JIaraeMbIX OTBETaX.

HEYIOBJIETBOPUTEIHHO (2) CrymeHT HE 3HAeT 3HAYUTEIHHON YacTH MPOTPAMMHOTO MaTrepuaia.
[Ipu 3TOM J0MTyCcKaeT MPUHIUTIHATBHBIC OIMUOKH B JIOKA3aTeIbCTBAX, B
TPAaKTOBKE TOHSATHH ¥ KATEropui, MPOSBISET HHU3KYI0 KYJIBTYpY
3HAHWH, HE BIIAJICCT OCHOBHBIMH YMCHUSIMH W HAaBBIKAMH MpPU
BBIMOJIHCHUH TIPaKTHUeCKuX 3a1a4. CTyIeHT OTKa3bIBACTCSI OT OTBETOB
HAa JIOMOJIHUTEIIBHBIC BOIPOCHI

25




®opMa JIMCTA U3MEHEHU U I0N0JIHeHU i, BHeCeHHbIX B POC

JInct n3MeHeHu U JOTIOJTHEHUI

Ne
n/n

Buanl 1onoJHeHHH 1
M3MeHeHUu

JaTa u HOMep NPOTOKOJIA
3acegaHus Kaeapbl
(kadenp), Ha KOTOPOM ObLIH
PaccMOTPEHBI M 0100pEeHbI
HW3MEHEeHH sl U I0N0JTHEeHHA

Hoamuce (¢ pacumdgpoBKoii)
3aBeaymwouiero kageapou
(3aBexyromux kageapamu)
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