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ILianupyembie pe3yJbTaThl H3yYeHUsI y4eOHOr0 mpeaMeTa
B pe3ynbrare 0cBO€HHMsI 2JIEKTUBHOTO Kypca 1mo yueoHomy npeamety «Xumus. [Toagroroka k OI'D»
Y YYalIMXCs TOJKHBI OBITH CPOPMHUPOBAHBI CIIEYIONINE KOMIETECHINH:
1. OpraHu3oBbIBaTE COOCTBEHHYIO AEATENBHOCTb, ONPEENIATh METOJbl M CIOCOOBI BBIMOIHEHUS
npoeCCHOHATBHBIX 33/a4, OLEHUBATH UX YPPEKTUBHOCTD U KAYECTBO.
2. Pematbs npoGeMsl, OLlEHUBATh PUCKU U IPUHUMATh PEIICHUS] B HECTAHJAPTHBIX CUTYaIUX.
3. OcymecTBisATh TMOWCK, aHAIW3 M OIEHKY HH(POpPMALUU, HEOOXOIUMOW i MOCTAaHOBKH W
pereHust mpohecCUOHAIBHBIX 3a/1a4, IPOPECCHOHATBHOIO U TMYHOCTHOI'O PAa3BUTHS.
4. PaboTathb B KOJUIEKTHBE, 3()(PEeKTUBHO 00IIAThCS C KOJUIEraMH, PYKOBOJICTBOM.
5. CamMOCTOATENBHO ONPENEIATh 33/1a41 TPO(HECCUOHATBHOTO U JINYHOCTHOTO Pa3BUTHS, 3aHUMAThCS
caMo00pa3oBaHHEM, OCO3HAHHO IJIAHUPOBATH MOBBILIICHUE KBaTH(DUKALINY.
6. Mcnonb30Bathk B IpodecCHOHAIbHOM AEATEIbHOCTH JIMYHOCTHBIE, METalpEIMETHbIE, IPEIMETHbIE
pe3yabTaThl OCBOCHHUS OCHOBHOM 00pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs B
po¢ecCUOHATLHON AEATEIbHOCTH.
7. Wcnonb3oBaTh B NMpO(hEeCCHOHATLHONW AEATENBHOCTH YMEHHS W 3HAHUS Y4EOHBIX AMCUUIUIMH H
npOGMIBHBIX Y4eOHBIX AUCHUILIMH (eiepaIbHOr0 roCyJapCTBEHHOIO 00pa30BaTebHOIO CTaH1apTa
cpenHero o0Iero oopa3oBaHus.
W3yueHue 3J1eKTHBHOTO Kypca «XUMHUs B BOIPOCaxX M OTBETax» JIOJKHO 00eCreunBaTh:
- (hopMupoBaHHE [EIOCTHOW HAYYHOH KapTHHBI MHPA;
- IOHUMaHKE BO3pacTarollell pOjIM €CTECTBEHHbIX HAyK M HaYYHBIX MPEJICTaBICHUH B COBPEMEHHOM
MHUpE, IOCTOSIHHOIO IIPOrpecca 3BOJIIOLMM HAy4YHOrO 3HaHMs, 3HAYMMOCTH MEXIYHAPOIHOTO
HAy4YHOI'O COTPYIHUYECTBA;
- OBJIa/ICHUE HAYYHBIM IIOJIXOJIOM K PEIICHUIO Pa3INyYHbIX 33/]a4;
- OBJIQJICHUE YMEHHMEM (POPMYIHUPOBATh TUIOTE3bl, KOHCTPYHPOBATH, NMPOBOAUTH 3KCIIEPUMEHTHI,
OLIEHUBATh MOJYYCHHBIC PE3YIIbTATHI;
- OBJIAJEHHE YMEHUEM COIOCTAaBJIATh OHKCIEPUMEHTAIbHbIE W TEOPETUYECKHE 3HaHUSA C
OOBEKTHBHBIMH PEAJHSIMA YKU3HH;
- BOCIIUTAHUE OTBETCTBEHHOI'O M OEPEXHOr0 OTHOILIEHUS K OKpYXKAIoLIeH cpene;
- OBJIQJICHHE HKOCHCTEMHOH I03HABATEIbHOW MOJEIBbI0 W €€ INPUMEHEHHE B LENsAX IPOrHo3a
HKOJIOTUYECKUX PUCKOB IS 370POBBS JIt0JI€H, 0€30MaCHOCTH KHU3HH, KaUeCTBa OKpY KaloIlel Cpebl;
- OCO3HaHME 3HAYMMOCTH KOHIICTIIIUN YCTOHYNBOTO Pa3BUTHSI,
- (QopmupoBanue yMmeHHil Oe3zomacHOro M 3((EKTUBHOTO HCHOIB30BaHUSA Ja0OPATOPHOTO
000pyZIOBaHUs, MMPOBEJACHNUS TOYHBIX M3MEPEHUN M aJIeKBATHON OIEHKH IOJYUYEHHBIX Pe3yJIbTaTOB,
NpEJCTaBIeHUEe HAydyHO OOOCHOBAHHBIX AapryMEHTOB CBOMX JEHCTBHH, OCHOBaHHBIX Ha
MEXIPEIMETHOM aHaAJIN3€ YUeOHBIX 3a/au.
JIn4HOCTHOE pa3BUTHE:
1. ®opMupoBaHUE 1ETOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH.
2. ®opmMupoBaHrEe TOTOBHOCTH M CIIOCOOHOCTH K CAMOPa3BUTHIO U CaMOOOPA30BAHUIO C OMIOPOi
Ha MOTHMBAIIMIO K TO3HAHUIO.
3. dopmupoBaHHE KOMMYHUKATHBHOW KOMITETEHTHOCTH, B TOM YHCIIE YMEHHE HaXOIUTh
aJIeKBaTHbIE CIOCOOBI TOBEIEHUS M B3aUMOICWUCTBUS C MapTHEPAMH BO BpeMsi yueOHOH
BHEY4EOHOI NeATEIbHOCTH.

4. @opMUPOBAaHUE OCHOB DKOJIOTMUECKOTO CO3HAHMS, HA OCHOBAHMWU IOHATUH O LEHHOCTU
KHU3HU BO BCEX €€ MPOSIBICHUSX.
S. dopMHUpOBaHUE TMO3HABATENBHOM M HMH(POPMAIMOHHON KyIbTYphl, B TOM YHCIIE pa3BUTHE

HaBBIKOB Pa0OTHI ¢ y4eOHBIMU ITOCOOMSIMH, Pa3BUTHE TOTOBHOCTH K PEIICHUIO TBOPYESCKUX 3a/1ad.
MeTanpeamMeTHbIe pe3yJbTAThI:

1. OBnajgeHue HaBBIKAMH CaMOCTOSTEIILHOTO HPHUOOPETEHUS HOBBIX 3HAHWM, OpraHH3alliH
yueOHOIl eI TeTbHOCTH.



2. YMeHue naBaTh OMPECIICHUE MOHSATUSAM, KIACCU(PUIIUPOBATh, CTPYKTYPUPOBATh MaTEepHUal,
MIPOBOAUTH 3KCIEPUMEHTHI, apTyMEHTUPOBATh COOCTBEHHYIO MO3ULIMIO, (POPMYIHPOBATH BBIBOJBI U
3aKJIFOUEHUSI.

3. ®opmMupoBaHuE M pa3BUTHE KOMIETEHTHOCTH B OOJACTH HCIIOJIb30BAHUS MHCTPYMEHTOB U
TEXHUYECKHUX CPEICTB MH(POPMAITMOHHBIX TEXHOJIOTHH.
4, Ymenue pabotath B rpynne — 3pQeKTUBHO COTPYIHUYATh U B3aUMOJIEHCTBOBATh HA OCHOBE

KOOPIMHAIIMH PA3IMYHBIX TTO3UINHA MPHU BEIPAOOTKE OOIIETO PEIICHUS B COBMECTHOM JACSITEILHOCTH.

IIpenmeTHble pe3yabTaThI:

1. dopmupoBaHue MEPBOHAYAIBHBIX CHCTEMATH3WPOBAHHBIX MPEACTABICHUI O BEIIECTBaX, MX
MpeBpalleHUsIX M MPAKTUYECKOM MPUMEHEHUHU, OBJaJICHUE TMOHATUIHBIM ammapartoM U
CUMBOJIMYECKUM SI3bIKOM XUMUH.

2. Oco3nHanne OOBEKTHBHON 3HAYUMOCTH OCHOB XUMHYECKOW HAayKd Kak oOrnactu
COBPEMEHHOT'0 €CTECTBO3HAHUS, XMUMHYCCKHX MPEBPAIICHUA Pa3IUYHBIX BEIISCTB KAK OCHOBBI
MHOTUX SIBJICHUN KUBOM U HEXKUBOU MPUPOJIBI, YTIyOJIeHNE IPEICTaBICHHE O €IUHCTBE MUPA.

3. dopMupoBaHWE YMEHUW yCTAaHABIMBATh CBS3M MEXKIY pEaTbHO HAOII0JaeMBIMU
XUMHUYECKUMHU SIBJICHUSIMH M TPOLIECCAMH, MPOUCXOJSIIMMUA B MUKPOMHpE, OOBSACHATH MPUYUHBI
MHOT000pa3usi BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa M CTPOCHHS, a TaKXKE 3aBHUCHMOCTH
MIPUMEHEHHUS BEIECTB OT UX CBOMCTB.

4, YMeHue O0Ka3plBaTh TIEPBYIO TIOMOINb IPH OTPABICHHSX, OXOraX W JPYIHX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMHU U J1a00paTOPHBIM 000PYAOBAHUEM.

5. OgBnajienue nmpueMaMu paboTsl ¢ HHGOPMAITUEH XUMUYECKOTO COACPKAHMSI, IPEICTABICHHON
B pa3Hoii popme (B Buje TekcTa, hopmyil, TpaduKoB, TAOJMYHBIX JaHHBIX, cXeM, (hoTorpaduii u ap.)
6. dopmMupoBaHUE MPEICTABICHUA O 3HAYCHUU XMMHYECKON HAYKH B PEIICHUU COBPEMEHHBIX
HKOJIOTMYECKUX TMpoOJeM, B TOM 4HCIe B MPEAOTBPAIICHUU TEXHOTEHHBIX W JKOJOTHYECKHX
Kartactpod.

COJAEPKAHUE KYPCA
Bewecrso
Crtpoenue atoma. CTpoeHHE SIEKTPOHHBIX 00070YEK aTOMOB TIEepPBbIX 20 2JIEMEHTOB MEPHUOANIECCKOM
cuctemsl /.M. MenaeneeBa
[Iepnonnueckuit 3axkoH u Ilepmonmueckas cucrema xummyeckux snemeHToB JI.M. Menpaeneesa.
I'pynimsl 1 niepuonsl Ilepuonnueckon CHUCTEMBI.
@U3NYECKUN CMBICT MOPSAAKOBOIO HOMEpPAa XMMHUYECKOIO 3JIEMEHTA
3aKOHOMEPHOCTH M3MEHEHMSI CBOWCTB JIEMEHTOB M MX COCIMHEHWI B CBS3U C IIOJIO)KECHHEM B
[Iepnonnueckoii cucreme xuMuueckux anemeHTos .M. Menneneesa
Crtpoenue Mosekyi1. Xumuueckas cBsi3b. KoBaneHTHas (MOspHas U HEMOJSIpHAs ).
NonHas, MeTauinueckass XMMUYECKas CBA3b
BaneHTHOCTh XUMHUYECKUX 271EMEHTOB. CTENEHb OKUCIEHUS XUMUYECKUX YIIEMEHTOB.
Uucteie BemecTBa U CMECH. ATOMBI M MOJIEKYJbl. XUMUYECKUN 351eMeHT. [IpocThie M CloXKHBIE
BeniectBa. OCHOBHBIE KJIacChl HEOPraHWYECKMX BemnlecTB. HoMeHKiaTypa HEOpraHMYeCKHX
COEIMHEHU I
XumMuveckasi peakuus
XHAMHYECKass peakius. YCIOBHA W NPHU3HAKM IPOTEKAaHUS XHMHYECKUX peakiui. XUMHYECKue
ypaBHeHus. CoxpaHEeHHE MacChl BEIECTB PU XUMUUYECKUX PEAKLIUAX.
Krnaccudukanys XuMU4ecKuX peakluid 1Mo pa3iuyHbIM MpU3HAKaM: YUCIy U COCTaBY MCXOJHBIX U
IIOJIYYEHHBIX BEUIECTB, U3MEHEHHIO CTETIEHEN OKUCIIEHHS XMMHYECKHX DJIEMEHTOB, MOTJIOLIEHUIO U
BBIJICIICHUIO SHEPTUH.
DNEKTPOIUTHI U HENIEKTPOJIUTHL. KaTMOHBI M aHMOHBI. DJIEKTPOJIUTUYECKAsT AUCCOLUALMS KUCTIOT,
IeJI04ei M cosieit (CpeaHux)
Peakiiun HOHHOTO OOMEHA U YCIIOBUS UX OCYILECTBIICHUS.



OxkuciuTens U BOCCTaHOBUTENb. OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIE PEAKIIUN

OCHOBBI HEOPraHUYECKO XUMHMH.

XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: METAIIOB(IIEIOYHBIX, IIET0OYHO-3€MEbHbIX, ATFIOMUHUS,
Kennesa) M HeMETauioB (BOJOpOJaa, KHCIOpOJa, TaJIONeHOB, Cepbl, a30Ta, ¢ocdopa, yriaepona,
KPEMHHS).

XUMHYECKHE CBOMCTBA OKCHIOB: OCHOBHBIX, aM(OTEPHBIX, KHCIOTHBIX

XUMUYECKHE CBOMCTBA OCHOBAHU.

XHUMHUYECKUE CBOMCTBA KUCIIOT.

XUMHUYECKUE CBOMCTBA COJICH (CPeTHUX)

B3anmocBs3b pa3IM4HBIX KJIACCOB HEOPTAHMYECKUX BEIIECTB.

Xumus H KU3Hb. MeToAbl MO3HAHUS BelIECTB U XUMUYECKUX SIBJIECHUI.

JKCNepUMEHTAbHbIE OCHOBbI XUMHMHU

[TpoGieMb1 6€301TaCHOTO MCITOJIB30BAHMSI BEIIECTB M XUMUYCCKIX PEAKITHI B IIOBCEAHEBHON KHU3HU.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CPEeIbl U €0 MOCIEACTBUS

UYenoBek B MUpE BEIIECTB, MATEPUAIOB M XUMUYECKUX PEAKLIHIA.

[IpaBuna 6e3omacHO pabOTHI B MIKOJIBHOM J1aboparopuu. JlaboparopHas mocyaa U 000pya0oBaHHE.
Paznenenne cmeceit m ounctka BemecTB. OmnpeneneHue XapakTepa Cpeibl pacTBOpa KHCIOT H
IIEJIOYeH ¢ TIOMOIIBI0 HMHIUMKATOpOB. KadecTBEeHHBIC peakllMM Ha HMOHBI B PacTBOpe (XJIOpHU/I-,
cynbdar-, kapOOHAT-HOHBI, HOH AMMOHUS).

[Tonyyenne ra3o000pa3HbIX BemecTB. KadecTBeHHBbIE peakIMu Ha Tra3000pa3HbIC BEIIECTBA
(xucmopoa, BOJOPO/, YIJIEKUCIBINA ra3, aMMHUaK ).

[TonydyeHue u M3ydyeHre CBOMCTB U3YUYEHHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB

Pacuérnl mo popmMy1aM M XUMHYECKHM YPaBHEHUSIM

[IpoBenenue pacy€roB Ha ocHOBE (GOpMYyNT U ypaBHEHUH peakiuii. BeuncieHne MaccoBOil 101U
XMMHYECKOIO BJIEMEHTa B BEIIECTBE.BhIUMCIIEHME MacCOBOW JOJM PACTBOPEHHOI'O BEIIECTBA B
pactBope.

Brruucienne koauvecTBa BEIECTBA, MAcChl MM 00beMa BEIIECTBA 1O KOJIUYECTBY BEIIECTBA, Macce
WK 00beMy OJHOTO U3 PEareéHTOB MU MPOAYKTOB pPeaKINu

KaﬂeHI[apHO-TeMaTI/IquKOG INIAHUPOBAHUEC

No Tema 3anaTUA Kon-
BO
4acoB
1 ATOMBI U MOJIEKYJIbl. XUMUYEeCKUH 351eMeHT. [IpocThie 1 ClokKHbIE BellecTBa 1
2-4 Crtpoenue atroma. CTpoeHHE AIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 3IEMEHTOB 3
nepuoanyeckoit cucrteMsl .M. MenneneeBa
5 Ilepuonnueckuii 3akoH u Ilepumoandeckass cucremMa XUMUYECKHX 3yeMeHTOB JI.I. 1
Menneneesa. I'pynnel 1 nepuoasl Ileproandeckoil CUCTEMBI.
DU3NYECKU CMBICT MOPSJKOBOIO HOMEPA XMMHUYECKOIO AJIEMEHTA
6-7 3aKOHOMEPHOCTH HU3MEHEHHUS! CBOICTB 3JIEMEHTOB W HUX COEAMHEHUH B CBS3U C 2
nosjoxkeHueM B [lepuoanueckoii cucreme xumnueckux snementoB J[.M. Menaeneena
8-9 Crpoenne Moisekyn. Xumuyeckas cBs3b. KoBajeHTHas (MoyiipHAas W HEMOJSIpHas). 2
Wonnas, MeTayinueckasi XHMHUYECKasi CBS3b
10-11 | BaneHTHOCTh XUMHUYECKUX J1eMeHTOB. CTeNneHb OKUCICHUS! XUMUYECKUX JIEMEHTOB. 2
12 OCHOBHBIE KJIaCChl HEOPTraHWYECKHX BemecTB. HoMmeHKIaTypa HEOpTraHHMYeCKHX 1
COCTMHEHUN
13-15 | XuMuueckre CBOWCTBAa TIPOCTHIX BEIIECTB: METAIOB (IEJIOYHBIX, MIEIOYHO- 3

3eMENIbHBIX, ATIOMHHHUS, Kejle3a) U HEeMEeTAUIOB (BOJOpOAA, KHUCIOpOja, TaJIOreHOB,




cepsl, a3ora, ocdopa, yriaepoaa, KpeMHUS).

16-17 | XuMHuecKkue CBOMCTBA OKCHIOB: OCHOBHBIX, aM()OTEPHBIX, KHCIOTHBIX 2

18-19 | Xumudeckue cBOKWCTBA OCHOBAHUM. 2

20-21 | XuMuuyecKue CBOMCTBA KUCIIOT. 2

22-23 | XUMHYECKHUE CBOMCTBA CoJiel (CpeTHMX) 2

24-25 | B3auMOCBS3b Pa3IMYHBIX KIACCOB HEOPTAaHUYECKUX BELIECTB. 2

26-27 | Xumu4deckass peakius. YCIOBHS W TPU3HAKK IPOTEKAHUS XWMHUUYECKHX PEaKIUH. 2
Xumudeckue ypaHeHHs. COXpaHEHHE MacChl BEIIECTB MMPU XUMUYCCKUX PEAKITUSX.

28 Knaccugukanuss XUMUYECKHX PEaKIUi MO pa3jIMYHbIM MPU3HAKAM: YUCIY U COCTaBY 1
UCXOJHBIX M TIOJyYEHHBIX BEUICCTB, M3MEHEHHUIO CTETICHEH OKHCICHUS XUMHYECKHUX
AJIEMEHTOB, MOTJIONICHUIO U BBIJICIICHUIO SHEPTHH.

29 DONEKTPOIUTHl M HEIJICKTPOIUTH. KaTWOHBI W aHHOHBL  DJIEKTPOJUTHYCCKAS 1
JICCOIIMAIINST KUCIIOT, IIEJI0YeH U colieil (CpeaHHX )

30-32 Peakinu noHHOro oOMeHa M YCIIOBHUS UX OCYIIECTBICHUS 3

33-34 | Okucnutens U BoccTaHOBUTENb. OKHCIUTEIHHO- BOCCTAHOBUTEIHHBIC PEAKITHH. 2

35 [IpoGnemMbl  G€30MacCHOTO HCIIOIB30BAaHMS BEIIECTB M XUMHUYECKHX pEaKIUid B 1
IIOBCEJTHEBHOM JKM3HU. XHMHMYECKOE 3arpsi3HEHHE OKPYKAIOIIEW Cpeabl MU  €ro
nocyecTBYsl. YeIoBEK B MUPE BENIECTB, MATEPHAJIOB U XUMUYECKUX PEAKIIHIA

36-37 | OmpeneneHue XapakTepa CpeIbl pacTBOpa KHCIOT W INEJ0Yed C  ITOMOIIBIO 2
uHAMKaTopoB. KauecTBeHHBbIC peakIMM Ha WOHBI B pacTBOpe (XJIOpui-, cyiabgar-,
KapOOHAT-HOHBI, NOH aMMOHWS).

38-40 | [lomyuenue razoo0pa3zHbiXx BemiecTB. KauecTBeHHBIE peaklMH Ha Tra3000pa3HbIe 3
BelIecTBa (KUCIOPOI, BOJOPOJ, YTICKUCIIBIN Ta3, aMMHUAK)

41-42 | IlpaBuia Ge3omnacHOi paboThl B IIKOJBbHOHN saboparopuu. JlaboparopHas mocyna u 2
obopynoBanue. [IpobGmeMbl 0€30MacHOTO HCIOIB30BAHMS BEUIECTB U XUMHUYECKHUX
peaxiuii B TOBCeTHEBHOM KU3HU. Pa3znenenne cmeceil 1 OYMCTKA BEIIECTB.

43-44 | TIpuroToBJICHHE PACTBOPOB. BEIUKCIICHIE MaCCOBOM JTOJM PACTBOPEHHOTO BEIIIECTBA 2

45-46 | BeruuciieHne MacCOBOH JIOM XUMUYECKOTO DJICMEHTA B BEIICCTBE. 2

47-50 | OKucnUTEeTbHO-BOCCTAHOBUTENbHBIE — peaknuu.  Okucnutens.  BoccTaHoButenb 4
CocraBiieHre JIeKTPOHHOTO OajaHca

51-54 | BeluncneHue KOJIMYECTBA BEIIECTBA, MAacChl WM O0ObeMa BEIHIECTBA MO KOJIUYECTBY 4
BEIECTBA, MacCe WM 00BEMY OJTHOTO M3 PEareHTOB WJIH MPOJIYKTOB PEaKITUU

55-58 | B3auMocCBs3b pa3IUYHBIX KJIACCOB HEOPTaHMYECKHX BelIecTB. Llemoyku XMMUYecKux 4
IIPEBPAILICHHM.

59-62 | PemieHne 3KCepUMEHTAIBHBIX 33/1a4 [0 HEOPTaHUYECKON XUMHUHU 4

63-68 | Pemenwne BapuanToB OI'D 6




