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1. Ilean ocBoeHM ST AUCHMIIJINHBI

[lenpto OCBOEHUS AUCHUIUIMHBI «XUMUS» SIBISETCS (HOpMHpPOBAHHE OOIMIErO0 XHMMHUYECKOTO
MHUPOBO33PEHHUsI, TOHUMAHHS CYIIHOCTH XUMUYECKUX B3aUMOJICUCTBUI, HIMEIONTUX MECTO B TIPUPOJIC
U OTPEACIISIONINX XUMUYIECKYI0 OPMY IBHUKEHHUS MAaTEPUH, H PA3BUTHE XUMUYECKOTO MBIIUICHHS B
o0beMe, He0OXOAMMOM JIJIsl OCBOCHHSI XMMHUYECKUX OCHOB HayK O 3eMJie.

2. Mecto nucuumianHbl B cTpykrype OIIOIT

JucuuminHa «XHMUS»  OTHOCHTCSA K  JWCIUIIMHAM  0a30BOM  YacTH  OCHOBHOM
npodeCCHOHAIBHONW 00pa30BaTeIbHOW MPOTpaMMbl MTOATOTOBKH OaKajlaBpOB IO HAINpPaBICHUIO
noarotoBkn  05.03.05 — IlpuxmagHas THAPOMETEOPOJIOTHS, HAMPABICHHOCTh (IpOoHIb) —
ABHaIMOHHAS METEOPOJIOTHUSI.

J17is1 OCBOCHHUSI TaHHOM TUCIIUTUTMHBI 00y4YaIOIHecs! TOJKHBI OCBOUTH JUCIUTUTHHBI «XUMUS,
«Duzuka» u «MareMaTHKa» B paMKax 0a30BOro cpeHero o0pa3oBaHHsl.

[TapannenpHO ¢ IUCHUIIMHON «XHUMUS» U3YyYArOTCsS AUCUUILUIMHBL «Marematuka», «Ou3uka,
«Mudopmarnkay, «['eopusznxay.

3HaHMs, TONy4YEeHHBIE B pPE3yJIbTaT€ OCBOCHHUS MAHHOW JUCIUIUIMHBI HEOOXOMUMBI TPU
M3Y4YEHUN JUCHUILINH «DKOI0Tus», «KOHTpOIb 3arpsa3HEHUs IPUPOIHON CPEbI».

3. Komnerenuuu ody4yawomierocsi, opmMupyembie B pe3yJbTaTe 0CBOCHHS THCHUIIMHBI

[Ipouecc u3yueHus: AUCUUILTMHBI HAIIPaBJieH Ha GOPMHUPOBAHUE CIAEAYIOIUX KOMITETEHIHUIL:

Kon Komnerenunus
KOMIIeTeHIIUH
OIIK-1 Ob6nanaTh CIOCOOHOCTBHIO MPEICTABUTh COBPEMEHHYIO KapTUHY MHpa Ha OCHOBE
(4acTUYHO): 3HAaHUI OCHOBHBIX IIOJIO)KEHUH, 3aKOHOB M METOJIOB E€CTECTBEHHBIX HAYK,
($U3UKU 1 MaTEMATUKH.

B pesynbraTe OCBOCHMS KOMIIETEHIIMM B paMKaxX IUCHMIUIMHBI «XHUMHUS» OOy4aromuncs
JOJDKEH

3HATD:
— OCHOBHBIC XUMHNYCCKHUEC ITOHATHUA U 3aKOHbI XUMUU,
— OCHOBHBIC TTOJIOXKEHHUS COBPEMEHHOM TEOPUH CTPOCHHUS aTOMa U TEOPUU XUMHUUYECKOMN CBS3H;
— XUMHUYECCKHEC CBOﬁCTBa 148 FGHGTI/I‘-IGCKyIO B3aUMOCBsA3b OCHOBHBIX KJIACCOB HeOpI‘aHI/I‘IeCKHX
COeIMHEHNM;
— OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX MPOLECCOB;

yMeThb:

— IPUMEHATh XUMUYECKUE 3aKOHBI JJIs1 KOJMYECTBEHHOIO OMMCAHUSI XUMHUYECKUX SBICHUNA U
[IPEBPAILCHHUI;

—Ha OcHOBaHMM [lepuonnyeckoro 3akoHa M CTPOEHHS 3JIEKTPOHHBIX 000JIOYEK AaTOMOB
3JIEMEHTOB MPOTHO3UPOBATH CBOMCTBA U PEAKIIMOHHYIO CIIOCOOHOCTh XMMHUYECKHX 3JIEMEHTOB U MX
COEeIMHEHN;

— pacCUMTHIBaTh SHEPreTUYECKUE XaPAaKTEPUCTUKU XMMUYECKUX MPOLIECCOB, TPOTHO3UPOBATh
HanpaBJIeHUE U INIyOUHY UX IPOTEKaHHUS;

— oOpamiarbcsi ¢ 1ab0paTOpHBIM OOOPYIOBAaHHMEM U PEAKTUBAMH, BBINOJHATH MPOCTEUIINE
XMMUYECKHE Olepaly, NPUMEHTh IPaBUIa TEXHUKHU O€30MacHOCTH NpH paboTe B XMMHUYECKOH
1a00paTOpPHUU, COCTABIATH OTYET O BHITOJHEHHOM XUMHUYECKOM IKCIIEPUMEHTE;

BJIA/IETh:
— XMMHUYECKON TEPMUHOJIOTUEN;




— HaBBIKAMH PabOThI C XUMHUYECKOM JTUTEPATypOi U CIIpaBOYHUKAMU (PU3UKO-XUMHYECKHUX
BEJIMYUH.

OcHOBHBIE NPHU3HAKU MPOSBICHHOCTH (POPMUPYEMBIX KOMIIETEHIMIA B pPe3yIbTaTe OCBOCHUS
IUCLUIUIMHBI «XUMUS» CBE/IEHBI B Ta0IHLIE.



CooTBeTcTBHE YPOBHEH 0CBOCHHSI KOMIIETCHIIUH IJIAHUPYEMBbIM pe3yJibTaTaM 00y4eHHusl U KPUTepusM UX OLleHMBAHUS

Jran IInannpyemsbie KpuTtepun oneHnBaHus pe3yJIbTATOB 00yYeHHSA
(YypoBeHb) pe3yJIbTaThl 00y4eHust
OCBOEHUS (mokazatenu 2 3 4 5
KOMIIeTeHII JOCTHXKEHHUS 3aJaHHOI'0 MHUHHUMAaJIbHBIA 0a30BBbIi MPOJIBUHYTHIH
U YPOBHS OCBOEHHS
KOMITETCHITHI)
[1epBbrit Baagers: He Baageer: Cna0o Baageer: Cna0o Baageer: Cpo0oaHo BiIajgeeT:
3TaIl - XUMHYECKOI - XUMHAYECKOH - XUMHAYECKOH - XUMHYECKOU - XUMHYECKOH
(ypoBeHb) TEPMUHOJIOTUEH; TEPMHUHOJIOTUEN; TEPMHUHOJIOTHEN; TEPMHUHOJIOTHEN; TEPMUHOJIOTHEH;
OIIK-1 - HaBBIKaM¥ pabOTHI C - HaBBIKaMU pa0OThI € - HaBBIKaMU pa0OThI C - HaBBIKaMU pa0OThI C - HaBBIKaM¥ pabOTHI C

XUMHUYECKOM TUTEpaTypoH U
CIIPaBOYHHKAMH (DHU3HKO-
XMMUYECKUX BEIUYHH;

- METO/IOM JIEKTPOHHOTO
OajaHca ¢ 1eJIbI0 HallMCaHUs
XMUMUYECKUX PeaKkIui
Pa3INYHBIX TUIIOB;

- TEOPETUYECKUMH METOAAMU
OTHCaHUS CBOUCTB MPOCTHIX U
CJIO’KHBIX BELIECTB Ha OCHOBE
3JIEKTPOHHOTO CTPOCHUS UX
aTOMOB U ITOJIOKCHHUS B
MIEPUOANUYECKON cUCTEME
XMMUYECKUX IEMEHTOB;

XUMHUYECKOH TUTepaTypor 1
CIIpaBOYHHUKAMU (HU3HUKO-
XUMUAYECKHUX BEITHYHH;

- METOIOM BJIEKTPOHHOTO
OaaHca C LeJIbI0 HallUCAHUS
XUMHAYECKHX PeaKkni
Pa3UYHBIX THIIOB;

- TEOPETUYECKUMHU METOAAMU
OTIMCAHHUS CBOMCTB MPOCTHIX U
CJIO’KHBIX BEIIECTB HAa OCHOBE
IEKTPOHHOT'O CTPOCHUS X
aTOMOB U TIOJIOKECHHUS B
MEPUOANYECKON CUCTEME
XMUMUYECKHUX IEMEHTOB;

XUMHUYECKOH TUTEpaTypor 1
CIIpaBOYHHUKAMU (PHU3UKO-
XUMUAYECKHUX BEITHYHH;

- METOIOM BJIEKTPOHHOTO
OaaHca C LeIbI0 HallUCAHUS
XUMHAYECKHX PeaKInui
Pa3UYHBIX THIIOB;

- TEOPETUYECKUMHU METOAAMU
OTIMCAHHUS CBOMCTB MPOCTHIX U
CJIO’KHBIX BEIIECTB Ha OCHOBE
IEKTPOHHOT'O CTPOCHUS X
aTOMOB U TIOJIOKECHHUS B
MIEPUOANYECKON CUCTEME
XMUMUYECKUX IEMEHTOB;

XUMHUYECKOH TUTepaTypor U
CIIpaBOYHHUKAMU (PHU3HKO-
XUMUAYECKHUX BEITHYHH;

- METOIOM BJIEKTPOHHOTO
OanaHca C LeJIbI0 HallUCAHUS
XUMHAYECKHX PeaKIni
Pa3IUYHBIX THIIOB;

- TEOPETUYECKUMHU METOAAMU
OTIMCAHMUS CBOMCTB MPOCTHIX U
CJIO’KHBIX BEIIECTB HA OCHOBE
JIEKTPOHHOT'O CTPOCHUS X
aTOMOB U TIOJIOKECHHUS B
MEPUOANYECKON CUCTEME
XUMUYECKUX IEMEHTOB;

XUMHUYECKOM TUTEpaTypoH U
CIIPaBOYHHKAMH (DU3HKO-
XMMUYECKUX BEINYHH;

- METO/IOM JIEKTPOHHOTO
OajaHca ¢ 1eJIbI0 HallMCaHUs
XMUMUYECKUX PeaKkInit
Pa3UYHBIX TUIIOB;

- TEOPETUYECKUMH METOAAMU
OTHCaHMS CBOUCTB MPOCTHIX U
CJIO’KHBIX BELIECTB Ha OCHOBE
3JIEKTPOHHOT'O CTPOCHUS UX
aTOMOB U ITOJIOKEHHUS B
MIEPUOANUYECKOM cUCTEME
XMMUYECKUX IEMEHTOB;

- HaBbIKaMU BBIYHCIICHIS - HaBbIKAMH BBIYWCJICHUA | - HAaBBIKAMH  BBIUMCJICHUS | - HAaBBIKAMH BBIYUCIICHHUS | -  HABBIKAMH  BBIYMCICHIS
TEILUIOBBIX 3P PEKTOB U TEIDIOBBIX  A((PEKTOB W | TEIIOBBIX s¢dhekToB U | TeIIOBBIX  3(P(}EKTOB ¥ | TEIUIOBBIX a¢dexToB u
TEPMOJMHAMHUYECKUX TEPMOAMHAMUYIECCKIX TEPMOAMHAMUYIECCKIX TEPMOAMHAMUYIECCKIX TEPMOIMHAMUYECKUX
MapaMeTpoB XUMHUIECKUX napaMeTpoB XIMHYECKUX | TapaMeTpoOB XUMHYECKUX | TapaMeTpoB XIMHYECKUX | TTapaMeTpOB XUMHYECKUX
peaKrii Mpy 3aJaHHBIX peakuuMid  Opu  3aJJaHHBIX | peaKIui npu 3aJ]aHHBIX | peakluid  OpH  3aJlaHHBIX | peaKIui npu 3aJlaHHBIX
YCIIOBUSIX (TeMIIepaTyphl, YCIIOBUSIX (TeMrieparypsl, | yCIOBHSIX (Temmepartypsbl, | yCIOBHSIX (TeMrieparypsl, | yCIOBUAX (Temriepartypsi,
JIaBJICHUs, 00beMa). JIaBJICHHS, 00beMa). JIaBJICHHS, 00beMa). JIaBJICHHS, 00beMa). JIaBJIcHUs, 00beMa).

YMeTh: He ymeer: 3aTpyaHsieTcs: Xopouo ymeer: OTau4HO ymeeT:

- mpo(heCCHOHAIBHO - mpoeccroHaTBHO - mpodeccroHaIBHO - mpodeccroHaTBLHO - mpo(heCCHOHAIBHO

WCTIONIB30BaTh U
COBEpIIECHCTBOBATH AIMapaT
a0CTPaKTHOTO U

UCTIOIh30BaTh U
COBEpILEHCTBOBATH arapaT
a0CTpPaKTHOTO U

UCTIOJh30BaTh U
COBEpILEHCTBOBATH arapaT
a0CTPaKTHOTO M IMPEAMETHOTO

UCTIOIh30BaTh U
COBEpILECHCTBOBATH arapaT
a0CTpPaKTHOTO U

WCTIONIB30BaTh U
COBEpIIECHCTBOBATH AIMapaT
a0CTPaKTHOTO U MPEAMETHOTO




MPEIMETHOT'O MBIIIUICHUS;
- ACTIONIb30BaTh TEOPUHU
CTPOEHHS aTOMOB U
XUMHYECKOU CBSI3H ISt
XapaKTePUCTUKH

(hHM3UKO- XUMUIECKUX
CBOMCTB IPOCTBIX

BEIICCTB U

HEOPTaHWYECKUX
COCIUHCHMIL;

- aHAIM3UPOBATH
XUMHYECKHE TPOIIECCHI,
MIPOUCXOSIINE B
atMocgepe u ruapocdepe,
OIICHUBATh MEPY UX
9KOJIOTHYECKON OMMAaCHOCTH;
- ACTIOJIb30BaTh OCHOBHEIE
3aKOHBI XUMUH H
TEPMOJUHAMHUKH IS
OTIMCaHUS aTMOC(HEPHBIX
MPOIIECCOB;

- IPUMEHATh XUMHYECKUE
3aKOHBI [T
KOJMYECTBECHHOTO OITUCAHUS
XUMHYECKUX SIBIICHUH U
MpEeBpaIlCHUI;

- Ha OCHOBaHHH
[epuoanueckoro 3aKoHa U
CTPOEHHUS IIEKTPOHHBIX
000JI09€K aTOMOB AJIEMEHTOB
MPOTHO3UPOBATH CBOMCTBA U
PEaKIIMOHHYIO CITOCOOHOCTD
XUMHYECKUX 3JIEMEHTOB M UX

MPEIMETHOTO MBIITLICHUS;
- HCIIONIb30BaTh TEOPHUHU
CTPOEHHSI aTOMOB U
XUMHUYECKOH CBSI3U IS
XapaKTePUCTUKH

(hU3HMKO- XUMHUUECKHUX
CBOMCTB MPOCTBIX

BEIICCTB U

HEOPTaHUYECKUX
COEIUHCHUM;

- aHAIM3UPOBATh
XUMHYECKHE TPOIIECCHI,
MIPOUCXO/ISIIUE B
atMocepe u rugpochepe,
OIIEHHBAThH MEPYy UX
9KOJIOTHYSCKON OaCHOCTH;
- HCITOJIb30BaTh OCHOBHBIE
3aKOHBI XUMUU H
TEPMOIMHAMHUKHY IS
OTIMCaHUs aTMOC(EPHBIX
MIPOIIECCOB;

- IPUMEHATh XUMHYECKUE
3aKOHBI JIS
KOJIMYECTBCHHOTO OITUCAHHS
XUMHUYECKUX SBICHUHN U
MIpEBpAIlCHUH;

- Ha OCHOBaHUH
[Tepuoanueckoro 3akoHa 1
CTPOEHHUS DIEKTPOHHBIX
000J109€K aTOMOB AJIEMEHTOB
MIPOTHO3UPOBATH CBOWCTBA U
PEaKIMOHHYIO CITIOCOOHOCTD
XUMHYECKUX 3JIEMEHTOB U UX

MBIIUICHUS;
- HCIIONIb30BaTh TEOPHUHU
CTPOEHHSI aTOMOB U
XUMHUYECKOHN CBSI3U IS
XapaKTePUCTUKH (DU3HKO-
XUMUYECKHUX CBOMCTB
MIPOCTHIX BEIIECTB U
HEOPTaHUYECKUX
COCIUHCHUH;

- aHATM3UPOBATh XUMHUYECKUE
MIPOIIECCHI, POUCXOSAIINE B
atMocdepe u ruapochepe,
OIIEHHBATh MEpPYy UX
JKOJIOTHYECKON OMTACHOCTH;

- HCIIOJIb30BaTh OCHOBHBIE
3aKOHBI XUMUH H
TEPMOJUHAMHUKHY IS
OTIMCaHUs aTMOC(EPHBIX
MIPOIIECCOB;

- MPUMCHSTh XUMHYCCKUE
3aKOHBI JJIsl KOJTMYECTBEHHOTO
OTIMCaHUS XUMHUIECKIX
SIBJIEHUW U NPEBPAILICHUH;

- Ha OCHOBaHUH
[Tepuoanyueckoro 3akoHa u
CTPOEHHUS DIEKTPOHHBIX
000JI04EK aTOMOB AJIEMEHTOB
MIPOTHO3UPOBATH CBOWCTBA U
PEaKIMOHHYIO CITIOCOOHOCTD
XUMHYECKUX 3JI€MEHTOB U UX
COEIUHCHUM;

- paccuMTHIBaTh
JHEPreTHYECKUE

MPEIMETHOTO MBIITLICHUS;
- HCIIOJIb30BaTh TEOPHUHU
CTPOEHHSI aTOMOB U
XUMHUYCCKOHN CBSI3U IS
XapaKTePUCTUKH

(DU3HMKO- XUMHUUECKHUX
CBOMCTB MPOCTBIX

BEIICCTB U

HEOPTaHUYECKUX
COETUHCHUM;

- aHAIM3UPOBATh
XUMHYECKHE TPOIIECCHI,
MIPOUCXO/ISIIUE B
atMocepe u rugpochepe,
OIIEHHBATh MEpPYy UX
9KOJIOTHYSCKOM ONaCHOCTH;
- HCITOJIb30BaTh OCHOBHBIC
3aKOHBI XUMUU H
TEPMOIMHAMHUKHY IS
OTIMCaHUs aTMOC(EPHBIX
MIPOIIECCOB;

- IPUMEHATh XUMHYECKUE
3aKOHBI JIS
KOJIMYECTBECHHOTO OITUCAHHS
XUMHUYECKUX SBICHUHN U
MIpEBpaIlCHU;

- Ha OCHOBaHUH
[Tepuoanyueckoro 3akoHa u
CTPOEHHUS DIEKTPOHHBIX
000J109€K aTOMOB AJIEMEHTOB
MIPOTHO3UPOBATH CBOWCTBA U
PEaKIMOHHYIO CITOCOOHOCTD
XUMHYECKUX 3JIEMEHTOB U UX

MBIIICHHUS;
- ACTIONIb30BaTh TEOPUHU
CTPOEHHS aTOMOB U
XUMHYECKOUN CBSI3H ISt
XapaKTEPUCTHKU (PU3HKO-
XUMUYECKUX CBOWCTB
MPOCTBIX BEIIECTB H
HEOPTaHHYECKUX
COCIUHCHMUIA,

- aHAIM3UPOBATH XUMHUYECKUE
MIPOIIECCHI, IPOUCXOISIINC B
atMocgepe u ruapocdepe,
OIICHUBATh MEPY UX
9KOJIOTHYECKOW OTTACHOCTH;

- ACTIOJTb30BaTh OCHOBHEIE
3aKOHBI XUMHUH U
TEPMOJIUHAMUKH IS
OTIMCaHUS aTMOC(HEPHBIX
MIPOIIECCOB;

- IPUMEHSTh XUMHYECKUE
3aKOHHI [Tl KOJTHYECTBEHHOTO
OTIMICaHUSI XUMHUYECKUX
SIBJIEHUW U MPEBPAILCHU;

- Ha OCHOBaHHH
[epuoanueckoro 3aKoHa U
CTPOEHHUS IIEKTPOHHBIX
000JI04YEeK aTOMOB DJIEMEHTOB
MPOTHO3UPOBATH CBOMCTBA U
PEaKIIMOHHYIO CITOCOOHOCTD
XUMHYECKUX JIEMEHTOB M UX
COCIVMHCHMIL;

- paccUUTHIBATH
JHEPreTHYECKUE

COCIMHCHHIA; COCIMHCHHUI; XapaKTEPUCTUKU XUMUUYECKUX | COCAMHCHHU; XapaKTePUCTUKH XUMHUYCCKUX

- pacCUUTHIBAThH - pacCUUTHIBATH MPOLIECCOB, TPOTrHO3UPOBATH - pacCUUTHIBATD MPOLIECCOB, MPOTHO3UPOBATH
JHEPreTHYECKUE JHEPreTHYECKUE HampaBJeHUE U TITyOUHY UX JHEPreTHYECKUE HampaBlieHHe U TITyOUHY MX
XapaKTePUCTUKH XapaKTePUCTHKHU MIPOTEKaHUS; XapaKTePUCTHKHU MPOTEKAHUS;

XUMUYECKUX MPOIECCOB, XUMUYECKUX MPOLECCOB, - 00pamarTecs ¢ TaOOPATOPHBIM | XUMUYECKHX TPOIIECCOB, - 00pamaTecs ¢ 1Ta00PaTOPHBIM
MTPOTHO3UPOBATH MTPOTHO3UPOBATH 000pyIOBaHNEM U PEaKTHBAMH, | TIPOTHO3UPOBATH 000py/IOBaHUEM H PEaKTHBAMH,




HarpasJeHHEe U TIyOUHY HX
MPOTEKaHNUS,

- 00paIarbes ¢
nabopaTopHBIM
000pyIOBaHUEM H
pEaKTHUBaMH, BHIIOIHSATD
MPOCTEHIIINE XUMUYESCKHE
orepalyu, NPUMEHSTh
HpaBHUiIa TEXHUKN
0e30macHOCTH MpH PaboTe B
XUMHYECKOH 1abopaTopHy,
COCTaBJIAThH OTYET O
BBITIOJTHEHHOM XUMHUYECKOM

HaIpaBJICHHUE U TITyOUHY UX
HPOTEKAHUS;

- o0pararbes ¢
nabopaTopHBIM
000pyIOBaHUEM H
pEaKTHUBaMH, BHIIOIHSATD
MPOCTEHIIINE XUMUYESCKHE
orepalyu, NPUMEHSITh
HpaBHUiIa TEXHUKN
0e30macHOCTH MpH padoTe B
XUMHYECKOH 1abopaTopuy,
COCTaBJIATH OTYET O
BBITIOJTHEHHOM XUMHUYECKOM

BBITIOJIHATH IPOCTEUIIINE
XUMHUYECKHE OTIEPAIIHH,
HPUMEHSITh TPaBUIIa TEXHUKH
Oe3omacHOCTH MpH padoTe B
XUMHUECKOH J1abopaTopuu,
COCTaBJIATH OTYET O
BBITIOJITHCHHOM XUMUYECKOM
IKCTIEPUMEHTE.

HaIpaBJICHHUE U TITyOUHY UX
HPOTEKAHUS;

- obpamarbes ¢
nabopaTopHBIM
00opymoBaHUEM U
pEaKTHBAaMH, BBITIOJIHSATH
HPOCTEUIINE XUMHYECKUE
oliepalyy, IPUMEHSTh
IpaBHJIa TEXHUKU
Oe3omacHOCTH MpH padoTe B
XHMHUYECKOI1 1abopaTopum,
COCTaBJIATH OTYET O
BBITIOJTHCHHOM XUMHUYECKOM

BBITIOJIHATH IPOCTEUIIINE
XUMHUYECKHE OTIEPAIIHH,
HPUMEHSITh TPaBUIIa TEXHUKH
0e3omacHOCTH MpH padoTe B
XUMHUECKOH J1abopaTopuH,
COCTaBJIATH OTYET O
BBITIOJITHCHHOM XUMUYECKOM
IKCIIEPUMEHTE.

9KCIIEPUMEHTE. 9KCIIEPUMEHTE. 9KCIEPUMEHTE.
3HaTh: He 3naer: II1oxo 3HaeT: Xopouo 3HaeT: OTiM4HO 3HaeT:
- OCHOBHBIE€ XMMHYECKUE | - OCHOBHBIE XHMUYECKHE | -  OCHOBHBIE  XMMUYECKUE | - OCHOBHBIE XHMMHUYECKHE | -  OCHOBHBIE  XHMHUYECKHE

MIOHSTHUS U 3aKOHBI XUMUHU;
- OCHOBHBIEC MOJIOKEHUS
COBpPEMEHHOH Teopuu
CTPOEHHS aTOMa U TEOPHH
XUMUYECKOU CBSI3U

- XUMUYECKHE CBOMCTBA U
TeHETUYECKYIO B3aMOCBS3b
OCHOBHBIX KJIACCOB
HEOPTraHWYECKUX COCTUHEHUMI
- OCHOBHBIE 3aKOHOMEPHOCTH
MPOTEKAHUS XUMHUIECKIX
MIPOILIECCOB;

- TEOPHUIO CTPOCHHS
BEIIECTB, MPUPOTY
XUMUYECKOH CBSI3U B
XUMHUYECKUX COCTUHEHUSIX
JUTSI TOHUMaHAA MEXaHU3Ma
XUMUYECKUX MPOIIECCOB;

- OCHOBHBIC XUMUYECKHUE
peaxiuu, MPOTEKaIOIIe

B aTMocdepe u

ruspocdepe.

TIOHATHUS U 3aKOHBI XUMUWY;
- OCHOBHBIE MOJ0KEHUS
COBpPEMEHHOU TeOpUu
CTPOEHWSI aTOMa U TEOPHUHU
XUMUYECKOH CBSI3U

- XUMHUYECKHE CBOWCTBA U
T€HETHYECKYIO B3aMOCBSI3b
OCHOBHBIX KJIaCCOB
HEOPTaHUYECKUX COCTUHEHUI
- OCHOBHBIE 3aKOHOMEPHOCTH
MIPOTEKAHUS XUMUIECKHIX
MPOLIECCOB;

- TEOPHUIO CTPOCHHS
BEIIECTB, IPUPOLY
XUMUYECKOH CBSI3U B
XUMUYECKUX COCTUHEHUSIX
JUTS IOHUMAaHWS MEXaHn3Ma
XUMUYECKUX TPOLECCOB;

- OCHOBHBIC XUMUYECKHE
peaxium, MpOTEKAIOIIIE B
atMocdepe u ruapocdepe.

IIOHATHA U 3aKOHBI XUMHH;
- OCHOBHBIC ITOJIOKCHMS

COBPEMEHHON TEOPHH CTPOCHHUSI

aroMa U TEOPUU XUMHUYECKOU
CBSI3U

- XUMHAYECKHE CBOWCTBA U
T€HETHYECKYIO B3aMOCBSI3b
OCHOBHBIX KJIaCCOB
HEOPTaHUYECKUX COCTUHEHUI
- OCHOBHBIE 3aKOHOMEPHOCTH
MIPOTEKAHUS XUMHUIECKHIX
MPOLIECCOB;

- TEOPHUIO CTPOCHHUSI BEIIECTB,
MIPUPOTy XUMHUIECKOM CBSI3H B
XUMUYECKUX COCTUHEHUSIX
JUTSI IOHUMAaHUSI MEXaHU3Ma
XUMHYECKHX TPOIIECCOB;

- OCHOBHBIC XUMUYECKHUE
peakIiu, NPoTeKaIoUue B
atMocdepe u ruapochepe.

TIOHATHUS U 3aKOHBI XUMUWY;
- OCHOBHBIE MOJO0KEHUS
COBpPEMEHHOU TeopUuu
CTPOEHWSI aTOMa U TEOPHUHU
XUMUYECKOH CBS3U

- XUMHAYECKHE CBOWCTBA U
T€HETHYECKYIO B3aMOCBSI3b
OCHOBHBIX KJIaCCOB
HEOPTaHUYECKUX COCTUHEHUI
- OCHOBHBIE 3aKOHOMEPHOCTH
MIPOTEKAHUS XUMUIECKHIX
MPOLIECCOB;

- TEOPHUIO CTPOCHHS
BEIIECTB, IPUPOLY
XUMUYECKOH CBSI3U B
XUMUYECKUX COCTUHEHUSIX
JUTSI IOHUMAaHWS MEXaHn3Ma
XUMUYECKUX MPOLECCOB;

- OCHOBHBIE XUMUYECKHE
peaxium, MpOTEKAIOIIIE B
atMocdepe u ruapochepe.

TIOHSTHUS U 3aKOHBI XUMUHU;
- OCHOBHBIE MOJIOXKEHUS
COBPEMEHHOU TEOPHH CTPOCHHS
aToMa U TEOPUU XUMHUYECKOU
CBSI3U

- XUMUYECKHE CBOMCTBA U
TeHETUYECKYIO B3aMOCBS3b
OCHOBHBIX KJIACCOB
HEOPTraHWYECKUX COCTUHEHUMI

- OCHOBHBIE 3aKOHOMEPHOCTH
MPOTEKAHUS XUMUYIECKIX
MIPOILIECCOB;

- TEOPHUIO CTPOCHHS BEIIECTB,
MIPUPOTY XUMHUECKOH CBSI3U B
XUMHUYECKUX COCTUHEHUSIX

JUTSI IOHUMaHUS MEXaHU3Ma
XUMHYECKUX MTPOIIECCOB;

- OCHOBHBIE XUMUYECKHE
peaKIuu, NpoTEeKaIoIue B
atMocdepe u ruapochepe.




4. CTpyKTYpa M coJepKaHue TUCUUIINHBI

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIISIET 5 3aUeTHBIX enuHuil, 180 qacoB..

O0beM TUCHUTIIINHBI Bcero uacos

Ounas popma o0yueHust
2018, 2017, 2016, 2015 rox Habopa

OO6m1ast TPyA0EMKOCTh JUCITUTLTHHBI 180

KonrtakTHas paboTa 00y4aronuxcs ¢ mpernoaaBaTeisam 82
(TI0 BH/1aM ayAMTOPHBIX YYCOHBIX 3aHATHIA) — BCETO:

B TOM YMCJIC:

JIEKIINU 32

MPAKTUYECKHUE 3AHATHUS 18

71a0opaToOpHbIC 3aHATHUS 32
CamocrositensHas pabora (CPC) — Bcero: 98
Bu npoMexxyTO4HOI arTecTanuu (3a4eT/3K3aMeH) 9K3aMEH

4.1. CTpyKTypa TUCHUNIUHBI

Ounas ¢popma o0y4eHus
2018, 2017, 2016, 2015 rox HaGopa

Buasbl yuedHoit 5 ° o
(.
padoTkl, Yac. m =2 g 2=
= DopmbI == 83 =2
= =S = o =
Ne Pazgen 3 . — TeKyLIero = E ; H =2
[}
n/n AUCIHUTLTHHBI = = :; : E = KOHTPOJIs = = S : § 2
O EIgE7 28 ycleBaeMoCTH S 22§ 22
SSEizE R
5]
SE{S
* DKcmpecc-ompoc
OCHOBHbIE XUMUYECKHUE [IncpMeHHBIN OTUET 1O
1 | MOHATHSA U 3aKOHBI I] 6 14 16 | maGoparopHoii paboTre u 6 OIIK-1
XUMHAH €ro 3aIuTa
Kontponbnas padora Nel
Crpoenue aToma u
) [lepuoanueckas 11 4 4 16 - DKcImpecc-onpoc OIK-1
CUCTeMa XUMHYECKHIX NuauBuayanbHOe 3aaHKe
3JIEMEHTOB
3 | XumMuueckas cBsi3b ] 2 2 6 * DKcmpecc-onpoc - OIIK-1
- DKcmpecc-onpoc
OcHOBHBIE .
3AKOHOMCDHOCTI - [IlUCEMEHHBIN OTYET T10
4 HpOTeKaHEH I] 6 16 16 | maGoparopHoii pabore u 4 OIIK-1
€ro 3aIurTa
XUMHUYECKUX MTPOLIECCOB "
Kontponbnas padota Nel
- DKcnpecc-onpoc
[IncbMeHHBI OTYET MO
5 | CBoiicTBa pacTBOpOB | 8 8 11 | mabopaTtopHoii paboTe u 6 OIIK-1
€ro 3amura
KonrtponsHas pabora Ne2
6 OKHCIUTENBHO- 1l e 6 6 - DKcImpecc-onpoc 4 OIK-1
BOCCTAHOBUTEJIbHBIE [IncbMeHHBIM OTYET MO




peakmuu nmabopaTopHoi pabore u
€ro 3ammra
Kontponbnas padota No2
UTOroO 32 | 50 71 20
TPYAOEMKOCTDB C YYETOM DK3AMEHA (27 yacoB) 180

4.2. Coaepxanue pa3iejioB IUCHUINIMHBI

OcHOBHBbIE XHMHYeCKHE MOHATUS U 3aKOHbI XMMUH

OCHOBBI aTOMHO-MOJIEKYJISIPHOTO YYEHMsI: aTOM, M30TOI, XUMUYECKUI 3JIEMEHT, MOJEKYJIa,
OTHOCHUTEJIbHAs ATOMHAsl ¥ OTHOCUTEJIbHASI MOJIEKYJISIPHAS. MACCHI.

OCHOBHBIE CTEXMOMETPUYECKHE IOHATUS M 3aKOHbl XMUMHMH. 3aKOH COXPAHEHHUS MacChl.
KonnuecTBo BemiecTBa, MOJb, MOJISIPHAS Macca, MOJISIPHBIA 00beM. 3aKOH ABOTapoO, CIACACTBUE U3
3akoHa ABOrajipo. 3aKOH MOCTOSIHCTBA COCTaBa. 3aKOH KPATHBIX OTHOLICHUNA. DKBUBAJICHT, (pakTop
HKBUBAJIEHTHOCTH, MOJISIPHAs Macca SKBUBAJICHTA, MOJIAPHBIA O0BEM 3KBHBAJIEHTA, KOJIUYECTBO
BELIECTBA SKBUBAJIEHTOB. 3aKOH YKBUBAJICHTOB.

XuMHUecKass peakiys, CTEXHOMETPUS XUMHMUYECKOW peakluH, ypaBHEHHE XHUMHUYECKOU
peakiu. OCHOBHBIE PUHIIMITBI KJIACCU(DUKALIMU XUMHUECKUX PEAKLINH.

OcHOBHBIE KJIACChl HEOPraHMYECKUX coenuHeHni. Knaccupukanums, MeToabl MOJIydYeHMS,
XMMHUUYECKHUE CBOICTBA, HOMEHKJIATYpa OKCUAOB, THIPOKCHUIOB, COJIEH.

Crpoenne aroma u [lepuoanyeckasi cucTeMa XUMHYECKHX 3J1€MEHTOB

CoBpeMeHHBIE TPEICTABICHUS O CTpoeHnn aTtoma. KBaHTOBOMexaHMYecKass MOJENIb aToMa.
KopmyckynsipHo-BonTHOBass mpuposa siekrtpoHa. Ilpunnun neompenenennoctu B. I'eiizenGepra.
Bonnosas ¢ynkuus. AtomHas opoutans. KBantoBsie yncia. [IoHATHS S5HEPTreTUYECKOTO YPOBHS U
SHEPIreTUYECKOro NMOAYPOBHS dJeKTpoHa B arome. IIpunnun Ilaynu. Pacnipenenenue 31eKTpoHOB B
MHOTO3JIEKTPOHHBIX aroMax. [Ipunimun muHumyma sHepruu. IlpaBuna Kneukosckoro. IlpaBuio
XyHJa. DIeKTPOHHbIE KOH(UTYPAIIMH aTOMOB H IIPOCTHIX HOHOB. S-, P-, d- ¥ f~ITIE€MEHTHI.

Banentnocts. BanenTHsie a5ekTpoHbl. OCHOBHOE M BO30YKIEHHOE COCTOSIHUE DJICKTPOHOB B
aToMe. BaneHTHbIE BO3MOKHOCTH aTOMOB XMMHUYECKUX 3JIEMEHTOB.

[lepuonnueckuit 3akoH MeHueneeBa Kak OCHOBa TEPHOIUYECKON  KIlacCH(HUKAIAN
XUMHUYECKUX 3JIeMEHTOB. IIpuunmHa NEpUOAMYHOCTH CBOMCTB XUMHYECKHX JJIEMEHTOB H
oOpa3dyeMbIx UMH coeAuHeHuid. Ilepuonnueckass cucTeMa XHMHUYECKUX JJIEMEHTOB Kak
rpaduueckoe BbIpaKeHHE nepuoauueckoro 3akoHa. Ctpykrypa Ilepuoanyeckoit cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: Majible U O0JbIlIKEe IEPUObI, I1aBHbIE U TOOOYHBIE TOATPYIIIIHL.

ATOMHBIH paguyc, HEPrHsl MOHU3ALMHU, SHEPTUsS CPOACTBA K 3JIEKTPOHY, OTHOCUTEIIbHAS
3IEKTPOOTPULATENIBHOCTh aTOMA 3JIEMEHTA; 3aKOHOMEPHOCTH U3MEHEHUS ITUX XAPAKTEPUCTHUK IO
rpynnam u nepuonam. IleprnoanuHOCTh KUCIOTHO-OCHOBHBIX U OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX
CBOMCTB 2JIEMEHTOB U UX COCOUHEHUI.

XuMH4ecKas CBs3b
KoBanentHass xumudeckass CBs3b. OOMEHHBII UM JOHOPHO-AKIIEITOPHBI MEXaHU3MBI
o0pa3oBaHMs KOBAJICHTHOH CBsi3u. OCHOBHBIC XapaKTEPUCTUKH M CBOMCTBA KOBAJICHTHOM CBSI3H.
Curma- u nu-CBSI3H.
HNoHHas cBs3b Kak NpeeabHbIA Clydail MOJsSPHON KOBAJECHTHOW CBS3U. Y CJIOBUS M MEXaHU3M
o0pa3zoBaHMs HOHHOH cBA3H. OCHOBHBIEC XapaKTEPUCTUKU U CBOMCTBA MOHHOMN CBSI3H.
I"'omonu3 u reTeponan3 Xumudeckoi cBsa3u. CBOOOIHBIE PaIUKAIBl U HOHBI.

OcCHOBHbIE 32aKOHOMEPHOCTH NMPOTEKAHNSI XUMHYECKHUX MPOLECCOB
[IpenmMer W OCHOBHBIE TIOHATHS XWUMHUYECKOM TEPMOIAMHAMHUKHU. TepMoInHaAMUYECKUE
CUCTEMBI, UX Kiaccudukanus. TepMoauHaAMUYEeCKUEe TTapaMeTpbl U GYHKIIUA COCTOSIHUSI CUCTEMBI.
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TennoBoit 3¢dexT xumudeckon peaknuu. [lepBoe Hadaio TepMOAMHAMUKH. DHTAIBIUA. DK30- U
SHAOTEPMHUUECKHE Ipouecchl. TepMmoxumuueckue ypaBHeHHA. CTaHIapTHas  SHTAIbIMS
oOpazoBaHMs BemiecTBa. 3akoH l'ecca W cieaAcTBUsT W3 Hero. OHTponus. Bropoe Hauamo
TepMoAuHAMUKU. Tperbe Hagasio TepmoauHaMuku. Iloctynar Ilnanka. Mi3meneHnue sHTponuu npu
($a30BBIX TIEpexoJaX W B XMMHYECKUX PEAKIUAX. DHTAIBIMUNWHBIA W SHTPONMUNHBIN (aKTOPBI
XUMHAYECKOM peakuuu. M3o00apHo-uzoTepMuueckuii moteHuuan (cBoOomHas sHeprus ['ub60ca).
TepmonrHaMUYECKUE KPUTEPUU CaMOIPOU3BOJIIBHOTO TMPOTEKAHMS XMMHYECKUX IIPOLIECCOB B
3aKpPBITBIX CUCTEMAX.

OCHOBBI XMMUYECKON KMHETUKU. CKOPOCTh XUMHUYECKOW peakuunu. BinsHue KOHUEHTpaluu
peareHTOB Ha CKOpPOCTb XHMMHYECKOM peakIuHu. 3aKkoH JedcTByromux wacc. [lopsnok wu
MOJIEKYJAPHOCTh XUMHUYECKOW peaknuu. KoHCTaHTa CKOpPOCTH XHMHUYECKOW peakuuh U €€
¢usnveckuil cmpici. [IpumMeHeHne 3aKoHa JEHCTBYIOUIMX Macc K TOMOTEHHBIM M T'€T€pPOr€HHBIM
cucteMaM. BrmsiHue TemmepaTypsl Ha CKOpPOCTh Xumudeckoid peakiuu. [IpaBunmo Bant-I'odda.
OHeprus akTuBauuu. Y paBHeHue Appenuyca. Ilonarue o karanuse.

OOparumple XUMHUYECKHE pEaKIUu. XUMHUYECKOE pPaBHOBECHE. YCIOBHE XHMHYECKOTO
paBHOoBecus. KoHcranta paBHoBecust u ee ¢usnyeckuii cmpich. Ilpunnun Jle Ilarense-bpayna.
VYcnoBusi cMemeHus: XMUMHYECKOTO pPaBHOBECHS. XHUMHUYECKOE pPABHOBECHE B TI'E€TEPOTECHHBIX
CHUCTEMaX.

CBoiicTBa pacTBOpOB

OO6mrasi xapakTepucTUKa pacTBOpPOB. MjeanbHble W peanbHBIE PacTBOPHL. PacTBOPUMOCTH.
HenacepillieHHble, HACBHIIEHHBIE W MEPECHIIICHHBIE pacTBOpBL. PacTBopeHne kak (Qu3uKo-
XuMu4ecKkuii nporiecc. TermmoTa pactBopeHus. ConpBartanus (ruaparanus). Kpucramioruaparsl.

CriocoObl  BBIpaKEHHUSI COJACPkKAHHS PACTBOPEHHOTO BEIIECTBA B PAcTBOpPE: MaccoBas M
MOJIbHAsI JOJIM, MOJIIpHAs KOHIIEHTPALMs, MOJISIpPHAs KOHLIEHTPAlWs SKBUBAJIIEHTOB, MOJISUIbHAS
KOHIIEHTpAIKs. 3aKOH YKBUBAJICHTOB B 00bEMHOM aHAJU3e.

PactBopsI 2nekTpoanToB. OCHOBHBIE MOJOKEHUS TEOPUH IEKTPOJUTUUECKON TUCCOLUALINN.
Crenens gucconuanuu. CuibHbIe W cinadble 37eKTpodauThl. KOHCTaHTa aucconuanvu. 3aKoH
paz6asinenus OctBanbaa. Jlucconuaiisi MHOTOOCHOBHBIX KHCIOT U MHOTOKHCIIOTHBIX OCHOBaHHM.

Peakumn woHHOrO oOOMEHa B pacTBOpax »JJIEKTPOJIMTOB, HAIMpaBICHHE MPOTEKAHUS
MOHOOOMEHHBIX PEaKITUH.

DnekTponuTHuecKas aAuccouuanus Bojabl. MoHHOe mnpousBeneHue BoAbl. BomopoaHbIil
nokasarenb (pH). [ToHsTre 0 KUCIOTHO-OCHOBHBIX HHAUKATOPAaX.

I'mpponus coneii. Crenenp ruaposnnsa. KoncranTa ruzponusa. PakTopbl, BIHAIOIINAE Ha
cTeneHb ruaponnsa. HeoOpatumelii rujponns, yclioBuUs €ro NpoTeKaHusl.

Konnuratusasle cBoiicTBa pactBopoB. Juddysus. Ocmoc. OcmMoTHUecKoe aBieHre. 3aKOH
Bant-T'opda. 3akon Paynsa. CrnenctBus u3 3akoHa Payns: temmeparypbl KUINEHUS W 3aMEp3aHHS
pactBopoB. M3oToHNYeckuit K03durueHt.

OKHCIUTENbHO-BOCCTAHOBHTEIbHBIE pPeaKuuu
OKHCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC pPCaKnu. OCHOBHBIC TOHSTHS: CTEIIEHb OKHCIICHHS

aToMa 3JICMCHTA, OKHCIICHUEC, BOCCTAHOBJIICHHUEC, OKHCIINTECIIb, BOCCTAHOBUTCIIb.
VcaoBus IIPOABJICHUSA OKHCIIMTEILHOM W BOCCTAHOBHUTEIILHOM aKTHBHOCTH BEIIECTB.

Baxuetimniue BOCCTAaHOBHUTEIU u OKHCJIHATEIIN. OKUCINUTEIHLHO-BOCCTAHOBUTEIbHAS
JIBOMCTBEHHOCTh. Kitaccudukanusi OKHCIUTEThHO-BOCCTAHOBUTEIIBHBIX PEAKITUH.
KonuuecrBennsnlie XapaKTEPUCTUKU OKHCIIUTEILHO-BOCCTAHOBUTEILHBIX peakiuii.

CrangapTHble 3JIEKTPOAHBIE MOTEHUHAIBL. DJIEKTPOXUMUYECKUN PAJ HANPSHKEHUA METaJlIoB.
Bonoponnsnii snexkrpon. Mueprusiii siektpos. YpasHenue Hepucra. Hampasinenue mnporexkaHus
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA.



4.3. [IpakTuyeckue v JadOPATOPHbIE 3AHATHS, UX COAEPKAHUE

Ne paznena . dopma dopmupyemsie
Ne i/ pasi TemaTHnka 3aHATHII P pMupy
JMUCIUILITHHBI NpoBeIeHUs KOMIIeTeHIIHH
IIpakTnyeckue 3aHATHS
OCHOBHBIE CTEXHOMETPUYECKHE
1-3 1 P Pemenue 3agaq OIIK-1
IIOHSITHUSA U 3aKOHBI XUMUH
Pemenue 3amau.
CrpoeHue atoMa 1 BAIIOIHeHIE
4-5 2 Ilepuoanueckas cucrema OIIK-1
WHIUBUIYAIEHOTO
XUMHUYECKHUX DIIEMEHTOB
3aJaHus
6 3 XUMHYECKasA CBI3b Pemenue 3agaa OIIK-1
(OCHOBBI XUMHUYECKOHN
7 4 Pemenue 3amau OIIK-1
TEPMOJIMHAMUKH
(OCHOBBI XUMHUYECKON KUHETUKHU.
8-9 4 Penrenue 3amau OIIK-1
XUMHUYECKOE PABHOBECHUE
JlaGopaTopHble 3aHATHSA
1-4 1 OcCHOBHBIE KJIacChl JlaGoparopHas paboTa. OIK-1
HEOPraHWYECKUX COCAMHEHUI Penrenue 3anau
OCHOBHBIE 3aKOHOMEPHOCTH TaGonaTopias paGora
5-8 4 IIPOTEKAHUs XUMUYECKHUX patopHas p ) OIIK-1
Pemenue 3agaq
MIPOIIECCOB
Hrorosoe 3aHsTHE 110 pasznenam Beinonnenue
9 1-4 N OIIK-1
1-4 KOHTPOJILHON PabOTHI
CriocoObI BRIpOXKECHHS COJIEP KaHUS
aCTBOPEHHOTI'O BEIIICCTBA B
10 5 P P n Pemenue 3amau OIIK-1
pactBope. 3aKOH YKBUBAJICHTOB B
00BEMHOM aHaAIN3E
11-12 5 PacTBOpBI 371€KTPOIUTOB. JlaboparopHnast pabora. OITK-1
I'maponus coneit Pemenue 3agaq
KomnuratusHble CBOMCTBA
13 5 Pemenue 3amau OIIK-1
pacTBOpoOB
OKHUCIUTENIBHO- JIaGoparopnas padora.
14-15 6 PATOpHas p OITK-1
BOCCTAaHOBUTEJIbHBIE PEAKIIUU Pemenne 3amau
Htorosoe 3aHATHE TI0 pa3aenaMm Bremonaenne
16 5-6 pasit OIK-1

5-6

KOHTPOJILHON pabOThI

5. YyeOHO-MeTOOAMYECKOE

ob0ecreueHue

CaAaMOCTOSITEJIbHOH  PadoThI

CTYACHTOB H

OLCHOYHBIC CPpEACTBA IJIfA TEKYIIEro KOHTPOJIA yCIIeBA€MOCTH, HpOMe)KyTO‘lHOﬁ aTTeCTalluu
0 U TOTraM OCBOCHUSA JUCHUIIJIMHBI

5.1. Tekymuii KOHTPOJIb
- DKCIpecc-ompoCHI.
- [IucbMeHHbIe OTYETHI 110 JIAOOpaTOPHBIM PadOTaM U UX 3allUTa.
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- UnquBuayanbHOE 3ajaHUE.
* KonTponbHbie paboTHI.

a) Ilpumepsl 3kcpecc-onpocos

Pasznen 1. OcHOBHBbIE XMMUYeCKHE MOHATHSA W 3aKOHbI XUMHH

1-1. X¥uMu4yecKkuil 3J1EMEHT — 3TO COBOKYITHOCTb aTOMOB ...

1-2. ATOMBI U30TOIMOB OJIHOI'O0 XUMUYECKOI0 3JIEMEHTA PA3THYAIOTCS ...

1-3. 3a aTOMHYI0 €IMHUILY MACChl MPUHUMAIOT ...

1-4. O6BemM 0gHOTO MOJIb JTFO00T0 ra3a MPU HOPMAJIBHBIX YCIOBHUSIX PABEH ...

1-5. KonudecTBO CTPYKTYPHBIX €IMHUII B 1 MOJIB JTF000TO BEIIECTBA PABHO ...

Pasnen 2. Ctpoenue atoma u Ilepuoanyeckas cucreMa XMuMHYeCKHUX 3JIEMEHTOB

2-1. ATomHas opOuTaIL — 3TO 00IACTh MPOCTPAHCTBA BOKPYT aTOMHOTO SApa, B KOTOPOH ...

2-2. I'maBHOE KBaHTOBOE YUCIIO XapaKTEpPU3YeET ...

2-3. DHepreTU4eCcKuil MOyPOBEHBb — 3TO COBOKYITHOCTh aTOMHBIX OpOUTasei ...

2-4. KakuM 00pa3oM U3MEHSETCS SHEPTUsl HOHU3ALMU B TIaBHBIX NOATpyHnax?

2-5. KakuM 00pa3oM U3MEHSETCS CPOJICTBO K 3JIEKTPOHY B IJIaBHBIX MOATpyHmax?

Paznen 3. Xumuueckas cB3b

3-1. DHeprus cBS3U — 3TO ...

3-2. JlnuHa CBSI3U — 3TO ...

3-3. KoBasjieHTHas CBS3b 00pa3yercs MOCPEACTBOM ...

3-4. NonHas cBsi3b 00pa3yeTcs MOCPEACTBOM ...

3-5. 'oM0JIM3 XUMHUYECKOU CBSI3M MPUBOJIUT K 00pa30BaHUIO ...

Pa3nen 4. OcHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUSA XUMUYECKHUX MPOLECCOB

4-1. DHTanmpnusg — TepMOAWHAMUYecKass (YHKIHS COCTOSHUS CHCTEMBI, TOXIECTBEHHO
paBHas ...

4-2. DHTpOTNHS — TepMOAMHAMUYECKAsT (PYHKITUS COCTOSTHHUSI CUCTEMBI, XapaKTePU3YIOMIas . ..

4-3. Ilpn moBbILIEHUU TemIepaTypbl Ha Kaxable 10° CKOpPOCTh peakiuM yBEIWYHMBAETCS B
CPEIHEM ...

4-4. KaranuzaTtop — BEIlIeCTBO, YCKOPSIOUIEE XUMUUECKYIO PEAKIIUIO 3a CYET ...

4-5. 3anuimTe ycIOBHE XMMUYECKOTO PAaBHOBECHS.

Paznen 5. CoiicTBa pacTBOpoB

5-1. Ilpu pazb6aBiieHHH pacTBOPA CTEIICHB JUCCOLUAIINH YJIEKTPOJIUTA ...

5-2. OTHOCHUTENIbHOE TIOHWKEHUE JIaBJICHUsSI HACBIIIEHHOIO T[apa pacTBOPUTENS Hal
pacTBOPOM PaBHO ...

5-3. BopopoiHbIi TOKa3aTelb — 37O ...

5-4. He monBepraroTcs THAPOIU3Y COJIM, 0Opa30BaHHBIC ...

5-5. I'maponu3 conu 1o KaTHOHY MPUBOAUT K 00PA30BAHUIO ... CPEJIBI

Pazaen 6. OKuCIMTEILHO-BOCCTAHOBUTEJIbHBIE PeaKIIMU

6-1. BoccTaHoBieHue — 3To MPOIIECC ...

6-2. BoccTaHOBUTEIb — 3TO BEILIECTBO, KOTOPOE ...

6-3. CnoxxHbl€ BEIIECTBA, B COCTABE KOTOPBIX HAXOASTCS aTOMbl B BBICHIMX CTEHEHSIX
OKHCJIEHHUS, MOTYT BBICTYIATh TOJIbKO B KAUECTBE ...

6-4. Husmas creneHb OKUCIEHHS] aTOMOB HEMETAJNIOB PaBHA ...

6-5. HazoBuUTE KOJIMYECTBEHHBIN KPUTEPUM BO3MOKHOCTH CaMONPOMU3BOJIBHOTO MPOTEKAHUS
OKHCIUTEIBHO-BOCCTAHOBUTENLHON PEAKIIUU.
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0) O0paszenr WMHAMBHAYAJIBHOTO 3adaHusi mno pasgeny «CrpoeHme aroma ©
ITepnoanueckas cucreMa XMMHYECKHX 3J1€MEHTOB

NuauBuayanbHoe 3a/1aHUeE M0 TUCHUILINHE « XUMHA»

Pasznen «Crpoenue aroma u Ilepuoanyeckasi cucreMa XUMHYECKHX 3J1€MEHTOB)

Bapuanr 1

- HazoBuTe XMMHYECKUN B3JIEMEHT, B aroMax KOTOPOTO BaJICHTHBIE 3JIEKTPOHBI HAXONATCS Ha
TPETbEM U YETBEPTOM SHEPreTUYECKUX YPOBHSX, U KOTOPBI 0Opa3yeT BBICIIMN OKCHJ COCTaBa
R203. AprymMeHTUpyiiTE OTBET.

- CocTaBbTe OJCKTPOHHYIO KOHQUTYpallMI0 aToMa JaHHOTO DJJIEeMEHTa B  OCHOBHOM
(HeBO30Y)KJIEHHOM) COCTOSIHMM. YKQ)KUTE BaJICHTHBIE 3JIEKTPOHBL. YKaKHUTE 3HAUEHUS TJIaBHOTO
KBAaHTOBOT'O YHCJIa IJId BAJICHTHBIX 3JICKTPOHOB. Onpez[eJmTe CYMMapHBIﬁ CIIMH 3JICKTPOHOB aTOMa
B OCHOBHOM COCTOSIHUH. K KakOMy 3JIEKTPOHHOMY CEMEUCTBY OTHOCUTCS TAHHBIN 3JIEMEHT?

- CocTaBbTe 3JICKTPOHHBIC KOH(bI/IpraLII/II/I aroMa JaHHOI'o 3JIEMCEHTa BO BCEX BO3MOXKHBIX
BO30YKJICHHBIX COCTOSIHUSIX.

- OxapakTepu3yiTe BaJICHTHHIE BO3MOKHOCTH aTOMOB JAaHHOTO ayeMeHTa. llpuBenurte mpumepsl
BCIICCTB, OTBCYAKOIIINX BCEM BO3MOXXHBIM BaJICHTHBIM COCTOAHUAM.

- CocTaBbTe 3JIEKTPOHHYIO KOH(MUTypaluio HOHA 3TOTO 3JIEMEHTAa, OTBEYAIOUIEr0 €ro BhICHICH
CTCIICHU OKHCJICHUS.

- K Metaiuiam wiiM HeMeTajljlaM OTHOCHUTCSI JaHHBIM 3JIEMEHT? APryMEHTUPYWUTE OTBET, UCXOIS U3
3JIEKTPOHHOT'O CTPOEHUSI aTOMOB 3JIEMEHTA.

B) O0pa3ubl BApMAHTOB KOHTPOJLHBIX padoT

KonTpoabHas padora Nel mo qucuumnimae « XuMu sy

Bapuanr 1

1. CocTaBbTe MOJIEKYJISIPHBIE YpaBHEHUS XHUMHUYECKUX pEaKUui, IMO3BOJISIIOIIMX OCYIIECTBUThH
MIPEBpAILECHHs 10 CXeMe: OKCHJI MarHusi — KapOoHaT MarHusi — cyib(haT MarHus — THApocyibdar
Mar"usi — TUAPOKCUI MarHUsl — Cyib(aT ruApPOKCOMarHusl.

2. K pactBopy, coxepxamemy 107 r xmopuma ammonwus, nobGaBwiu 120 T ruapokcuga Oapusl.
Haiimure oOBeM BbIIENWBIIErOCs Ta3a B TepecueTe Ha HOpMaibHbIe ycloBusa. (CocTaBbTe
YpaBHEHHE COOTBETCTBYIOIIEH pEaKIUK.

3. Ilpu BoccranoBnenuu 256 r okcuna meau(Il) yrmem obpazoaincs okcun yraepoaa(ll). CocraBpre
ypaBHEHHE COOTBETCTBYIOIIEH peakiuu. PaccuuTaiite TeraoBoit 3¢ ekt peakium.

4. KoHcTaHTa paBHOBECHUS PEAKIUHU:

Fe,0yp) +3C0 —=22Fey, +3CO0,,
IIpu HeKoTopoil Temneparype pasHa 0,125. PaccuuTaiiTe paBHOBECHBIE KOHILIEHTpAalMM Ia30B B

CHUCTEME, €CIM H3BECTHO, YTO HayajbHas KOHIEeHTpauus okcuaa yriepoma(ll) Obuta paBHa
0,032 mounb/11.

KountpoabsHas padora Ne2 mo apucunninHe «XuMHUshH
Bapuanrt 1
1. OnpenenuTe naBiIeHUE HACBHIILIEHHOIO Iapa Haj pacTBOpPOM, cojepkamuMm 13,68 r caxaposbl
Ci2H>011 B 90 T BOBI, €CIIM TaBJICHUE HACBIIIEHHOTO MMapa HaJ BOAOW MpPH TOM K€ TeMIieparype
paBHo 25,0 xI]a.
2. a) Hanumure nBa pa3HbIX MOJIEKYJISIPHBIX YPaBHEHHMSI, KaX/10€ U3 KOTOPHIX COOTBETCTBOBAIIO ObI
COKpAIICHHOMY HOHHO-MOJIEKYJISIPHOMY YPaBHEHHUIO:
H'+F — HF

0) 3anumuTe B MOJEKYJISIPHOW, TIOJIHOM M COKpAIIEHHOW HOHHO-MOJEKYJISIpHOW (opmax

ypaBHEHHE PeaKnK MKy ruapokcuaom HuKessi(I1) u cepHO KMCIIOTOM.
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3. Kakue u3 MNepeuncieHHbIX HMKE COJIEH IOJBEPraloTCsl TUAPOIM3Y B BOJHOM pacTBOpE:
a) xaopun Oapusi; 0) cynbdar xpoma(lll); B) kapbonat ammonwus? Hamumure ypaBHEHUS
COOTBETCTBYIOIINX PEAKUUN B COKPAIICHHOH MOHHO-MOJIEKYJISIDHOH M MOJIEKYIsipHOH (opmax u
YKaKHUTE PEAKIUIO CPelIbl BOJHOIO pACTBOPA KAXKIOM U3 3TUX COJICH.

4. cnonb3yss METOA  DJIEKTPOHHOro  0OajaHca, COCTaBbTE  YPAaBHEHUS  OKHUCIHMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIINM, YKa)KUTE OKUCIUTEIN U BOCCTAHOBUTEIIN:

K,Cr,O, + KBr + H,50, —
H,S+HIO; >

5.2. MeToanueckne yKa3aHHsl IO OPraHU3AIUHM CAMOCTOSITEIbHON PadoThl

B yueOGHOM mpouecce BBIAEIAIOT J1Ba BUAA CAMOCTOATENBHOM pabOThI: ayAMTOPHYIO HU
BHEAYJAUTOPHYIO. AyTUTOpHAsE CaMOCTOsITeNIbHAsl paboTa BBIMOIHACTCS Ha y4eOHBIX 3aHATUAX IMOJ
HEMNOCPEJCTBEHHbIM pYKOBOJACTBOM TIpenojaBaTelass W 1O €ro 3ajaHuto. BHeaynuropHas
caMmocTosiTeNlbHast paboTa BBIMOMHSACTCA CTYACHTOM IO 33JaHUIO0 TpenojaBareis, HO 0e3 ero
HernocpeacTBeHHoro ydactus. [lo nucnumiumHe «XuUMHS» NPETyCMOTPEHBI CIEAYIOLIME BHIbI
BHEAYJAUTOPHOM CaMOCTOSITEIbHONW palOOThI: YTEHHE M KOHCHEKTHPOBAaHHWE TeKCTa (y4eOHHMKa,
JIOTIOJTHUTEILHOW JIMTEpaTyphl), padoTa CO CIPaBOYHOW JIMUTEpaTypoi, paboTa ¢ KOHCIIEKTOM
JIEKIMH, COCTaBIEHUE TaOIHUI U1l CUCTEMaTH3aluy y4eOHOro MaTepuana, OTBEThl Ha KOHTPOJIbHbIE
BOINPOCHI, pEIIEHUE 3aJady M YHNPaXXHEHUH, MOJrOTOBKA OTYETOB IO JIAOOPATOPHBIM pabOTaM.
CamocrosaTrenbHas paboTa MOXKET OCYIIECTBISATHCS MHAUBUAYAJIbHO WM TPYIIAMH CTYJCHTOB B
3aBUCUMOCTH OT YPOBHS CJIOXKHOCTH U YPOBHSI YMEHUH CTYJICHTOB.

Bonipocsl u 3aganus s camonpoBepku (pasaen 1)

1. CocraBeTe (opmynbl okcunos sxkenesa(lll), mukemsa(Il), cemena(VI), crponmms, Oopa.
VYkaxkuTe XxapakTep KUCIOTHO-OCHOBHBIX CBOMCTB Ka)/0Tr0 U3 OKCHIOB.

2. CocraBbTe YpaBHEHHS pEaKlUid MEXY CISAYIOIUMHU BEIIECTBAMU M HA30BHUTE MPOIYKTHI
peaknuii: okcun xiopa(VIID) u Bona; cynsdar Bucmyrta(lll) u cynbdua aMMoHus; XI0pua KaaAMHS U
THAPOKCHUJ HATpHsl, TepMaHUEBas KHUCIOTA W THIPOKCH] Kauus; TUAPOKCU] IIMHKA W THUAPOKCHU]I
pyounus.

3. CocTaBbTe ypaBHEHUS XUMHUYECKHX PEAKIUH, TO3BOJSIONIUX OCYIIECTBUThH MPEBPALICHUS
no cxeme: ruapokcua Meau(Ill) — mutpar ruapoxcomenu(ll) — murpar meau(ll) — rumpoxcug
meau(Il) — oxcua mequ(Il) — xnopun meau(Il).

4. Beruncnute SKBUBAICHTHYIO Maccy rtunpokcuna xpoma(lll) B peakumm oOpasoBaHus
xsopuga nuruapokcoxpoma(lll). CocraBpTe ypaBHEHHE COOTBETCTBYIOLIEH pEAKLINU.

5. CKONbKO TPaMMOB OKCHJAa alFOMHUHHUSI 00pa3yeTcs NMpU OKHUCICHWU ATIOMHHHS MacCOM
0,54 r? Kakoit 00beM KHCIIOpPOJIa B TIepecueTe Ha HOPMaJbHBIC YCIOBHS H3PACXOIyeTcs B ITOU
peakuuun?

6. Kakoit o0pem okcuma azota(ll) B mepecdyere Ha HOpMaJbHBIE YCIOBHS 00pa3yercs B
pesyibTare B3auMoeiicTeus 36:10% Monekyi azora ¢ Kuciopogom?

7. B pactBop, conmepxammii 22,4 v cynbdara menu(ll), Buecau 7,8 r muHka. PaccuuTaiiTe
Maccy MeJH, KOTOpast BEIACIUTCS TPU ITOM U3 PacTBOpa.

8. B 2,48 r okcuaa HEKOTOPOTO OJTHOBAICHTHOTO MeTajlia coaepkurcs 1,84 r atoro merasia.
BeruncnuTe 3KBUBaJICHTHBIE MAcChl METaIa U €ro OKkcuaa. Uemy paBHa OTHOCHUTENbHAS aTOMHAS
Macca 3Toro merauia’?

Bomnipocskl u 3agaHus 11 caMoONpoBePKH (pasaen 2)

1. Kak ompeaenuts 3apsia siapa aroMa 3JEMEHTa, a TaKKe YUCIO MPOTOHOB, HEUTPOHOB MU
AJNIEKTPOHOB B COCTaBE aToOMa, MCXOJs M3 TOJoXKeHus snemeHTa B Ilepuogmueckoil cucreme
XUMHUYECKUX AJIEMEHTOB?

2. K kakoMy nepuoay, KakuM rpynne v MoArpynne OTHOCUTCS XUMUYECKUN AJIEMEHT CeJieH?
HazoBuTe uncio BaJeHTHBIX AJIEKTPOHOB B aToMe ceseHa. [IpeacraBureneM Kakoro 31€KTPOHHOTO
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CEeMEHNCTBa SIBJISETCS JaHHBIN AneMeHT? M300pa3uTe MOoMHYI 3JIEKTPOHHYIO KOH(PHUTYpAIUI0 HOHA
Se*” B OCHOBHOM 3JIEKTPOHHOM COCTOSIHHH.

3. K kakoMy niepuojly, KaKuM Ipymie u MOArPYIe OTHOCUTCS XUMHYECKUM 3JIEMEHT HUKEIh?
IIpencraBuTeneM Kakoro 3JEKTPOHHOTO CEMEWCTBa SBISETCS NaHHbIM 31emeHT? UeMmy paBeH
CYMMapHbI CHUH d-3JIEKTPOHOB Yy aTOMOB HHUKEIS B~ OCHOBHOM D3JIEKTPOHHOM COCTOSIHUU?
N300pasute MONHYK 3JIEKTPOHHYIO KOH(HUIypamuio HoHa Ni°® B OCHOBHOM 3JIEKTPOHHOM
COCTOSIHHH.

Bonpocsl u 3agaHus 11 caMonpoBepku (pasaen 3)

1. KakoBa MakCUMaJIbHO BO3MOYHasi KPaTHOCTb XUMUYECKOU CBA3U?

2. CKOJIBKO 0-CBSI3€H MOXET 00pa30BaThCs MEXKTY IBYMsI aTOMaMH ?

3. CkonbKo 7-CBsi3eil MOXKET 00pazoBaThCcs MEXIY ABYMsl aTOMaMu?

4. MoryT 1 aTOMBI OBITh CBSI3aHHBIMU ITOCPEICTBOM TOJIBKO 7T-CBSI3EH?

Bonpocsl u 3agaHus s caMonpoBepku (pasaen 4)

1. Kakue mpoiecchl Ha3bIBAIOT SK30TEPMUUYECKUMHU, a KaKU€ — SHIOTEPMHUUYECKUMU?
[IpuBeauTe puMepHI.

2. Kakoe KOJIM4YeCTBO TEMJIOTHI BBIASIUTCS NPHU CrOPaHUM B CTaHIAPTHBIX YCIOBMsIX 165 1
anierusieHa C2H>, I3MEPEHHOTO MPU HOPMAJIBHBIX YCIOBHSIX, €CJIU MTPOYKTaMH CTOPaHUS SIBIISIFOTCS
napsl BoJbl 1 okcu yraepona(lv)?

3. Beunciaute u3MeHeHHe CTaHAApTHOTO M300apHO-U30TEPMHUECKOTO MOTEHIMANA PeaKuu
HAa OCHOBAaHWUMW 3HAYCHHUN CTAaHJAPTHBIX OSHTAIBNHA 0Opa30BaHUS W CTAHJAPTHBIX SHTPOMHIA
BELIECTB-YYaCTHUKOB PEaKLUU:

N203(r) +H ) = 2N0(r) +H 20@()

U c/IeaiiTe BHIBOJ O BO3MOYKHOCTH MPOTEKAHUs JAaHHON pPeaKIMK B CTAaHAAPTHBIX YCIOBHUSX.
4.Bo CKOIBKO pa3 cCleayeT yBEIWYUTh KOHIIEHTPALUIO BemecTBa Az, YTOOBI TpHU
YMEHBIIEHUH KOHIIEHTPAIINU BelleCcTBa B2 B 4 pa3za CKOPOCTh MPSIMOM PEaKIUU:

Az(r) + 2Bz(r) pa— ZABz(r)

HE U3MEHUJIach?
5. BeruucianTe KOHCTAaHTY PaBHOBECHS CUCTEMBI:

Cl, +CO,, &==COCL,,

IIpU HEKOTOPOW TeMIlepaTrype, €Cld M3BECTHO, YTO HCXOJHBbIC KOHLEHTpAMM XJOpa M OKCUIa
yrinepona(ll) 611 paBHBI cooTBeTcTBeHHO (0,9 MONb/m m 1,2 MOJNB/T, a paBHOBECHE B CHUCTEME
YCTaHOBMJIOCH IpU KOoHLEeHTparuu pocrena COCl, paBroii 0,4 Mob/1.

6. B xakoM HanpaBJIE€HUH CMECTUTCS PABHOBECHE XMMUYECKOMN pEaKIINu:

NZO(F) + HZ(F) <—N2(r) + Hzo(m) AH ", = =368 x]x

IIPU a) IOHWKEHUU TeMIIepaTypsbl, 0) yMeHbIIeHnH o0bema cuctembl? JlaliTe apryMeHTHPOBAHHBIN
OTBeET.

Bomnipocsl 1 3aqaHus 11 caMONIPoOBePKH (pasae S)

1. Onpenenute MOJBHYIO JIOJIIO PACTBOPEHHOTO BEIECTBA, a TaKXe MOJISIPHOCTb,
HOPMaJIbHOCTh U MOJBUIBHOCTH 16%-HOro (o Macce) pactBopa opTo(ochOopHON  KHUCIOTHI.
[TnoTHOCTH pacTBOpa paBHa 1,088 r/mi.

2. OnpenenuTe Maccy ocajka, KOTOpbId oOpasyercs mpu pgobaeimeHuu k 100 mom 0,1H.
pactBopa Ba(NO3)2 200 M1 0,1M pactBopa K2SO4.

3. [Ipu kaKko# KOHIIEHTPAIIMU PAaCTBOPA CTEIEHb TUCCOIUAIIUNA a30THCTOM KUCIOTHI ipu 25 °C
Oyner paBHa 0,27

4. B xakux ciydasx U B KaKOM HalpaBieHHH PEaKIHH oOMEHa B pacTBOPAx 3JIEKTPOIUTOB
MOTYT MPOTEKATh MPAKTUIECKH HEOOpaTUMO?

5. Hanumure mo 1Ba pa3HBIX MOJIEKYJSIPHBIX YpaBHEHHS K KaXKIOMY H3 COKpPAIEHHBIX
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MOHHO-MOJIEKYJIIPHBIX YpaBHEHUI:
CO» +2H*——CO, T+ H,0
Zn* +8* ——7ZnS{
Cu* + 20H™ ——Cu(OH), 1
H"+OH ——H,0
6. 3anuIIuTe B MOJEKYJSIPHOW, TOJHOW M COKpAIIEeHHOW HOHHO-MOJEKYJISpHOH (opmax
YpaBHEHMsI pPEaKIUil MeXay CIeAyloUMMHu BemlecTBamu: a)ruapokcun Hukemsi(I) m cepnas
kucnota; 0) Hutpar kobanmpTa(ll) W THApPOKCHI KanWs; B) CHIIMKAT HATPUs U a30THAs KHCIIOTA;
T') OKCHJI MarHus WU cepHas KucioTa; a) cyabdat xene3a(ll) m cynpdun Hatpus; €) TMIAPOKCHI
xpoma(Ill) u rugpoxcu HaTpuUs; k) XJIOPUJ AMMOHHUS U TUIPOKCUTL JINTHUS.
7. Berauciute pH 0,1M pactBopa ruapokcuaa ammonus mpu 25 °C.
8. Kakue M3 mepeuncieHHBIX HIJKE COJIeH IMOJABEPraloTcsl TUAPOJIU3Y B BOJHOM pacTBOpE:
Opomug amMmoHwms, cynbdar autusd, xjaopun Hukeasa(Il), nmanwm Kamus, CHIMKAT Kauus, WOIM
Oapust, cynbdpar wmapranmna(ll), oprodochar nUTHS, CENEHUT Kajaus, IMEpPMaHTaHAT Kayus?

Hanumure ypaBHEHHS COOTBETCTBYIOIIMX PEAKIUA B HOHHO-MOJIEKYJISPHOM M MOJEKYJISIPHOU
dbopMax u yKa)XHUTE PEaKIUI0 CPeIbl BOJHOTO PACTBOPA KAXKIOH U3 ITUX COJICH.

Bonpocs! n 3axanus 1Jis1 camonpoBepkH (pasaed 6)

1. Ucxonst U3 CTENEeHW OKUCIECHUSI cepbl U MapraHua B coeauHeHusx HoS, HxSOsz, HxSOs,
MnO,, KxyMnOs, KMnQOs, onipefenure, Kakue U3 NePeUnCICHHbIX XUMUYECKUX COCIMHEHHUIN MOTyT
MPOSBIIATH TOJBKO BOCCTAHOBUTENbHBIC, KaKU€ — TOJbKO OKHCIUTENbHbIE, a Kakue — Kak
OKHUCJIUTENbHBIC, TAK U BOCCTAHOBUTEIbHBIE CBOMCTBA.

2. Ilepeuncnure HanbOIEE BaXKHBIC OKHCIIUTEIH.

3. [lepeuncnure HanboIee BaXKHBIC BOCCTAHOBUTEIIH.

4. ITpuBenute TPUMEPbl XUMHUYECKUX COCAMHEHUM, MPOSBIAIONIMX JBOMCTBEHHOCTD
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHYIO CBOMCTB.

5.CocTtaBpTe  MOJIEKYJSIPHBIE  ypaBHEHHUS  TNPUBEIACHHBIX  HUXKE  OKHCIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKIINM, YKa)KUTE OKUCIUTEIN U BOCCTAHOBUTEIIN:

Al+K,Cr,0,+H,50, —
K,Cr,0,+H,0,+H,50, —>
K,S+K,MnO,+H,0—
Fe(NO,), +KCIO, + HNO, —
FeCl,+H,S —>
KCIO; + MnO, + KOH —

KCIO+KI+H,50, -

6. Ucnonp3yst cTaHJapTHbIE BOCCTAHOBUTENIbHBIE MOTEHIUAIbI, OMPEIEIUTE, MOXKHO JIU
BoccTtaHOBUTH HOHBI Meau(Il) 1o nonos menu(l), neticTBys Ha BomHbIN pacTBOp cyibhara meau(Il):
a) BOJHBIM pacTBOPOM XJIOpuJa Kaius, 0) BOAHBIM pacTBOpoM Homuma kamus. s kaxmon
CaMOITPOU3BOJILHO NMPOTEKAIOIICH peaKuy HAUIIUTE YpaBHEHHUE.

7. Kak MOXHO OIpeAeNuTh BO3MOXKHOE HaIpaBJICHUE CaMONPOU3BOJIBHOTO MPOTEKAHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOTO Tporiecca?

8. Ucnonb3yst cTaHAapTHBIE BOCCTAHOBUTEIBHBIE MOTEHIMAJIBI, OINPEACIUTE, MOXKHO JIH
BoccTtaHOBUTH HOHBI Meau(1l) no nonos menu(l), neticTBys Ha BomHbIN pacTBOp cyibhara meau(Il):
a) BOJHBIM pacTBOPOM XJIOpuJa Kaius, 0) BOAHBIM pacTBOpoM Homuma kamus. s kaxmon
CaMOIIPOU3BOJILHO MPOTEKAIOIICH PeaKMy HAUILIUTE YpaBHEHHUE.

5.3. [IpoMeKYyTOUHBIH KOHTPOJIb: YK3aMEH
KoHTponp 1o pe3ynbpTaraM MepBOTO Yy4eOHOTO CEMECTpa — 3adeT, MO pe3yabTaTaM BTOPOTO
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y4eOHOTO ceMecTpa — IK3aMeH.

3ayer mpoxoauT B ycTHOM popme. OOyuaromemycs npeajgaraetcs OTBETUTh Ha TPH BOIIPOCa,
BBIOPAHHBIX CIIYYaiiHBIM 00pa3oMm.

DK3aMeH MpOoXOoAMT B YCTHOH ¢opme. OOyuaromemycs IpeniaraeTcs pemuTh 3afady U
OTBETHUTH Ha JIBa BOTPOCca OMIIeTa, BRIOPAHHOTO CITyYailHBIM 00pa3oM.

IlepeueHb BONMPOCOB K 3a4eTy:

1. OCHOBBI aTOMHO-MOJIEKYJISIPHOTO YYEHUS: aTOM, U30TOI, XUMUYECKUN 3JIEMEHT, MOJIEKYJIa,
OTHOCUTEJIbHAS aTOMHAsl U OTHOCUTEJIbHASI MOJIEKYJISIPHASI MACCHI.

2. OCHOBHBIE CTEXMOMETPUYECKHE IMOHATHS U 3aKOHBl XMMHH. 3aKOH COXPAHEHHUS MAacChl.
KomnmdgecTBo BemiecTBa, MOJb, MOJISIPHAS Macca, MOJISIPHBIN 00beM. 3aKOH ABOTaapo, CIEICTBUE U3
3aKkoHa ABOrajipo. 3aKOH MOCTOSHCTBA COCTaBa. 3aKOH KPATHBIX OTHOIIECHUM.

3. DxBUBaNCHT, (AaKTOp IKBUBAJIEHTHOCTH, MOJISIpHASI Macca YKBUBAJICHTA, MOJIIPHBIA 00BEM
SKBUBAJICHTA, KOJIMYECTBO BEIIECTBA SKBUBAJIEHTOB. 3AKOH YKBUBAJICHTOB.

4. XuMnyeckasi peaklys, CTEXHOMETPHUs XUMUYECKOW peaklud, YPaBHEHHME XUMHYECKON
peakuuu. OCHOBHBIE PUHIUIBI KJIACCU(PUKAUU XUMUYECKUX PEaKIUH.

5. Knaccudukanus, METObI OMy4eHUsI, XUMUYECKHE CBOMCTBA, HOMEHKIJIATypa OKCHUJIOB.

6. Kmaccudukanusi, MeToapl  TMONYYCHHS, XHMHYECKHE CBOWCTBAa, HOMEHKJATypa
TUAPOKCHJIOB.

7. Kmaccudukarus, METOIbI MOTYyYEHUSI, XAMUYECKHE CBOMCTBA, HOMEHKJIATypa COJIeH.

8. CoBpeMeHHbIE MPEACTaBICHUS O CTPOEHUU aroMa. KBaHTOBOMEXaHNYECKasi MOJIENb aTOMA.
KopnyckynsipHo-BostHOBasi mpuponaa aiekTpoHa. [Ipuanun HeompeneneHHoctu B. eiizenoOepra.
BonnoBast pyHKIMs. ATOMHast OpOUTAIIb.

9. CoBpeMeHHBIE TPEACTABICHHUS O CTpoeHHM artoma. KBaHTOBble uyucna. [lonarus
SHEPTeTUYECKOr0 YPOBHS U YHEPreTUUYECKOr0 MOAYPOBHS AIeKTpoHa B arome. [Ipuniun [Naynu.

10. PactipenienieHe 3JEKTPOHOB B MHOTOAJIEKTPOHHBIX aromax. [IpuHIMNm MuHHMyMma
sHepruu. IlpaBuna KneukoBckoro. IlpaBuno XyHma. OneKTpoHHBIE KOH(UTYpall aTOMOB U
MPOCTHIX HOHOB. §-, p-, d- U f~-DIIEMEHTHI.

11. BanentHocts. Banentneie 31ekTpoHbl. OCHOBHOE U BO30YXJEHHOE COCTOSHHE
3JIEKTPOHOB B aTOMe. BasleHTHBIE BO3MOXHOCTH aTOMOB XUMUYECKHUX AJIEMEHTOB.

12. [lepuoanyeckuii 3akoH MeHzaeneeBa Kak OCHOBA IEPHOAMYECKON KilacCHU(UKAIIUH
XUMUYECKHX JJIEMEHTOB. [IprumMHa mEepUOAMYHOCTH CBOMCTB XUMHYECKHX JJIEMEHTOB U
oOpa3dyeMbIX HWMHU coeAnHEeHH. llepuommueckass cucTeMa XHUMHUYECKUX JJIEMEHTOB Kak
rpadguveckoe BBIpOKEHHE Tmepuomuyeckoro 3akoHa. Ctpykrypa Ilepuogmdeckoil cucTeMbl
XUMHYECKHX 3JIEMEHTOB: MaJible U OONbINNE IEPUOIBI, TTaBHBIC U TOOOYHBIC TTOATPYIIIIHL.

13. ATOMHBII paanyc, SHEPrUus UOHU3ALUH, SHEPTUS CPOJCTBA K AJIEKTPOHY, OTHOCUTEIIbHAS
3IEKTPOOTPHUIIATEILHOCTh aTOMAa 3JIEMEHTA; 3aKOHOMEPHOCTH U3MEHEHUS 3TUX XapaKTEPUCTUK IO
rpynmam u nepuogam. IlepnoInuHOCTs KUCIIOTHO-OCHOBHBIX U OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
CBOWCTB DJIEMEHTOB U UX COCIUHEHUN.

14. KoBanienTHass Xxumuveckass CBs3b. OOMEHHBIH M JOHOPHO-AKIENITOPHBIA MEXaHU3MBbI
00pa3oBaHMs KOBAJEHTHOW CBA3H. OCHOBHBIC XapaKTEPUCTHKH M CBOHCTBA KOBAJIEHTHOW CBS3H.
Curma- u nu-cBs3Hu.

15. NoHHass XuWMHYeCKas CBsi3b. YCIOBUS M MEXaHU3M O0Opa3oBaHUS HMOHHOHN CBS3W.
OCHOBHBIE XapAaKTEPUCTUKUA U CBOMCTBA HOHHOM CBSI3H.

16. 'oMmonu3 U reTepoan3 XuMHUIecKoi cBs3u. CBOOOIHBIEC PAHKAIIBI U HOHBI.

17. IlpenMeT M OCHOBHBIE MOHSTHUS XHUMHUYECKOW TepMOAMHAMHKH. TepMoIuHaMUYECKue
CUCTEMBI, X Kiaccudukanus. TepMoInHaMU4ecKe mapameTpsl U QYHKIIUU COCTOSTHUS CHCTEMBI.

18. TeroBoii apdext xumuueckor peakuuu. [lepBoe Havano TePMOAMHAMUKH. DHTAJIBIIHS.
DK30- U 3HAOTEPMUYECKUE Tpolecchl. Tepmoxumuueckue ypaBHeHUs. CTaHaapTHas SHTAIbIUS
oOpa3oBaHms BelecTBa. 3aK0H ['ecca U CIeICTBHS U3 HETO.

19. OuTponus. Bropoe Hayano tepmoauHamMuKu. TpeTbe Hadano TepMoanHaMuku. Ilocrynar
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[Inanka. I3meHeHue sHTponuu npu (azoBbIX NEPEX0/1aX U B XUMHUUECKHUX PEaKIHsIX.

20. DHTaNBNMUUHBIA W DHTPONUNHBIA  (AaKTOPBl XUMHUECKOW peakuuu. H3o06apHO-
M30TepMUYECKH TOTeHIMan (cBoOoaHass sHeprusi ['mb6ca). TepMogmHaMuUyecKue KpUTEPUH
CaMOIIPOU3BOJIBHOTO MPOTEKaHMSI XUMUYECKUX ITPOLIECCOB B 3aKPBITHIX CUCTEMAX.

21. CkopoCcTh XMMHYECKOW peakuuH. BiusHHE KOHIIEHTpalMd pEeareéHTOB Ha CKOPOCTh
XMMHUYECKOM peakluu. 3akoH AeWcTByrommx macc. [lopsok M MOJEKyJIsIpHOCTh XHMHUYECKOU
peaknuu. KoHCTaHTa CKOPOCTH XMMHYECKOW peakiuu u ee (u3uyeckuid cmbici. [IpumeHenue
3aKOHA JIEHCTBYIOIUX MAacC K TOMOT€HHBIM U F€TEPOr€HHBIM CUCTEMAM.

22. CKOpOCTh XMMHUYECKON peakiuu. BiusHue TeMmmeparypbl Ha CKOPOCTh XUMHYECKOU
peakiuu. IIpaBuno Baut-I'opda. Dueprus akrtuBamum. YpaBHenue Appenuyca. Ilonstue o
KaTaJlnse.

23. ObpaTumble XMMHYECKHE pEaKlMu. XUMHUYECKOE paBHOBECHE. Y CIIOBHE XHUMHYECKOTO
paBHOBecusi. KoHcTtanTa paBHOBecusi u ee ¢usmueckuii cmpica. [Ipunnun Jle [llatense-bpayna.
VYcnoBus CMEIIEHUsT XMMHYECKOTO paBHOBECHS. XHMHUYECKOE DPABHOBECHE B TIE€TEPOrCHHBIX
CUCTEMAX.

IlepeyeHb BONMPOCOB K IK3aMEHY:

1. OCHOBBI aTOMHO-MOJIEKYJISIPHOTO YYEHUS: aTOM, U30TOI, XUMUYECKUN 3JIEMEHT, MOJIEKYJIa,
OTHOCUTEJIbHASA aTOMHAsl U OTHOCUTEJIbHASI MOJIEKYJISIPHASI MACCHI.

2. OCHOBHBIE CTEXMOMETPUYECKHE IMOHATHS W 3aKOHBl XMMHH. 3aKOH COXPAHEHHUS MAacCBhl.
KonmdgecTBo BemiecTa, MOJIb, MOJISIPHAS Macca, MOJISIPHBIN 00beM. 3aKOH ABOTanapo, CIEICTBUE U3
3aKkOoHa ABOraipo. 3aKOH MOCTOSHCTBA COCTaBa. 3aKOH KPATHBIX OTHOIIEHHUM.

3. DxBUBaIeHT, (aKTOP IKBUBAJICHTHOCTH, MOJISIpHASI Macca YKBUBAJIEHTA, MOJIIPHBIA 00BEM
SKBUBAJICHTA, KOJIMYECTBO BEIIECTBA SKBUBAJICHTOB. 3AKOH YKBUBAJICHTOB.

4. XuMnyeckasi peaklus, CTEXHOMETPHUs XUMUYECKOW peaklud, YpPaBHEHHE XUMHYECKOU
peakuuu. OCHOBHBIE IPUHITUIBI KJIACCU(PUKANU XUMUYECKUX PEaKIUH.

5. Knaccudukanus, METObI Oy4eHUsI, XUMUUYECKHE CBOMCTBA, HOMEHKIJIATypa OKCHUJIOB.

6. Kmaccudukamusi, MeToapl  TMONYYCHHsS, XHMHYECKHE CBOWCTBAa, HOMEHKJIATypa
TUAPOKCHJIOB.

7. Kmaccudukarmus, METOIbI MOTYyYEHUSI, XAMUYECKHE CBOMCTBA, HOMEHKJIATypa COJIeH.

8. CoBpeMeHHbIE MPEACTABICHUS O CTPOEHUU aToMa. KBaHTOBOMEXaHMYECKasi MOJIENb aTOMA.
KopmyckynsipHo-BostHOBasi mpupojaa aiekTpoHa. [IpuHmun HeompeaeneHHoctu B. IeiizenOepra.
BonnoBas pyHkIus. ATOMHast OpOUTAaIb.

9. CoBpeMeHHBIE TMPEACTABICHHUS O CTpoeHMM artoma. KBaHTOBble uyucna. [lonarus
SHEPTEeTUYECKOr0 YPOBHS U Y3HEPTreTUUYECKOI0 MOAYPOBHS AIeKTpoHa B arome. [Ipuniun [Naynu.

10. PactipenienieHe 3JEKTPOHOB B MHOTOAJIEKTPOHHBIX aromax. [IpuHIMNm MuHHMyMma
sHepruu. IlpaBuna KieukoBckoro. IlpaBuno XyHma. OneKTpoHHBIE KOH(UIYpal aTOMOB U
MPOCTHIX HOHOB. §-, p-, d- U f~-DIIEMEHTHI.

11. BanentHoctb. Banentneie 31ekTpoHbl. OCHOBHOE U BO30YXJEHHOE COCTOSHHE
3JIEKTPOHOB B aTOMe. BasleHTHBIE BO3MOXHOCTH aTOMOB XUMUYECKUX AJIEMEHTOB.

12. [lepuoanyeckuii 3akoH MeHzaeneeBa Kak OCHOBA IEPHOAMYECKON KilacCHU(UKAIIUH
XUMUYECKHX JJIEMEHTOB. [IpHumMHa mNEpUOAMYHOCTH CBOMCTB XUMHUYECKHX JJIEMEHTOB M
oOpa3dyeMbIX HWMHU coeAnHEeHH. llepuommueckass cucTeMa XHUMHUYECKHX JJIEMEHTOB Kak
rpadguveckoe BBIpOKEHHE Tmepuomnyeckoro 3akoHa. Ctpykrypa Ilepuogmdeckoil cucTeMbl
XUMHYECKHX 3JIEMEHTOB: MaJible U OONBINNE IEPUOIBI, TTaBHBIC U TTOOOYHBIC TTOATPYIIIIHL.

13. ATOMHBIN paanyc, SHEPrUus UOHU3ALUH, SHEPTUS CPOJCTBA K AJIEKTPOHY, OTHOCUTEIIbHAS
3IEKTPOOTPHUIIATEILHOCTh aTOMAa 3JIEMEHTA; 3aKOHOMEPHOCTH U3MEHEHUS 3TUX XapaKTEPUCTUK IO
rpynmam u nepuogam. IlepuoInuHOCTh KUCIIOTHO-OCHOBHBIX U OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
CBOWCTB DJIEMEHTOB U UX COCIUHEHUN.

14. KoBanenTHass Xxumudeckass CBs3b. OOMEHHBIH M JOHOPHO-AKIENITOPHBIA MEXaHU3MBbI
00pa3oBaHMs KOBAJEHTHOW CBA3H. OCHOBHBIC XapaKTEPUCTHKH M CBOHCTBAa KOBAJICHTHOW CBS3H.
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Curma- u nu-cBs3H.

15. NoHHass XuMH4YecKas CBs3b. YCIOBUS M MEXaHU3M O0Opa3oBaHUS HMOHHOHM CBS3W.
OCHOBHBIE XapaKTEPUCTUKU U CBOMCTBA HOHHOM CBSI3H.

16. 'oMmonu3 U reTepoan3 XuMruIeckou cBs3u. CBOOOIHBIEC PAHKAIIBI U HOHBI.

17. IlpenMeT M OCHOBHBIE MOHSTHUS XHUMHUYECKOW TEepMOAMHAMHKH. TepMOIuHaAMUYECKUE
CUCTEMBI, X Kiaccudukamus. TepMoauHaMU4ecKie mapameTpbl U QYHKIUU COCTOSTHUS CHCTEMBI.

18. TeroBoi 2pdext xumuueckor peakuuu. [lepBoe Havano TePMOJAMHAMUKH. DHTAJIBIIHS.
DK30- U 3HAOTEPMUYECKUE Tpouecchl. Tepmoxumuueckue ypaBHeHUs. CTaHaapTHas SHTAIBIUS
oOpa3oBaHmMs BelecTBa. 3aK0H ['ecca U CIeICTBHS U3 HETO.

19. OuTponus. Bropoe Hayano tepmoauHamMuKu. TpeTbe Hadano TepMoanHaMuku. Ilocrynar
[Tnanka. I3meHeHue sHTponuu npu (azoBbIX NEPEX0/1aX U B XUMHUUECKHUX PEeaKIHsIX.

20. DHTaNBNMUUHBIA W DHTPONUNHBIA  (AaKTOpBl XUMHUECKOW peakuuu. M3o6apHO-
M30TepMUYECKH TOTeHIMan (cBoOoaHast sHeprusi ['mb6ca). TepMogmHaMuUyecKue KpUTEPUH
CaMOMPOU3BOJIBHOTO MPOTEKAHUSI XUMUUYECKHUX MTPOLIECCOB B 3aKPBITHIX CUCTEMAX.

21. CkopoCcTh XMMHUYECKOW peakluH. BiusHHE KOHIIEHTpalMh pEeareéHTOB Ha CKOPOCTh
XUMHUYECKOM peakuuu. 3akoH AelcTByromMXx Mmacc. [lopsiok M MOJEKyJIsSIpHOCTh XHMHUYECKOU
peaknuu. KoHCTaHTa CKOPOCTH XMMHYECKOW peakiuu u ee (u3umyeckuid cmbici. [IpumeHeHue
3aKOHA JICUCTBYIOIIMX MAacC K TOMOT€HHBIM U T€TEPOreHHBIM CUCTEMAaM.

22. CKOpOCTh XMMHUYECKON peakiuu. BriusHue TeMmeparypbl Ha CKOPOCTh XHUMHYECKOU
peakiuu. IIpaBuno Baut-T'opda. Dueprus akrtuBamum. YpaBHenue Appenuyca. [lonstue o
KaTaJlnse.

23. ObpaTumble XUMHYECKHE pEaKIMu. XUMHUYECKOE paBHOBECHE. YCIIOBHE XHMHYECKOTO
paBHOBecusi. KoHcTtanTa paBHOBecusi u ee ¢usmueckuit cmbica. [Ipunnun Jle [llatense-bpayna.
VYcnoBusi cMelIeHUs: XMMHYECKOTO pPaBHOBECHS. XUMHUYECKOE PABHOBECHUE B TE€TEPOTCHHBIX
CUCTEMAX.

24. O6mmas xapakTepuCTHKa pacTBOPOB. MieanbHble U peanbHble pacTBOPBL. PacTBOPUMOCTD.
HenacrpilieHHble, HachbILIEHHbIE W TEPECHIIICHHBbIE pacTBOphl. PacTBopeHune kak (Qu3uKo-
xumuueckuii mpouecc. Temnora pactBopenus. ConbBatauus (rugparauus). Kpucramioruaparst.

25. CiocoObl BBIp@KEHHUS COJIEP)KaHHUS PACTBOPEHHOTO BEIIECTBAa B PAacTBOpE: MaccoBas U
MOJIbHAsl JOJIM, MOJISIpHAs KOHIIEHTpPAILUs, MOJISIpHAs KOHILIEHTPALUsS SKBUBAJIEHTOB, MOJISUIbHAS
KOHIIEHTpalus. 3aKOH SKBUBAJIEHTOB B 00bEMHOM aHAJIU3E.

26. PactBOoppl  251eKTpOJIUTOB. (OCHOBHBIE TIOJOXKEHUS TEOPUU  DIIEKTPOJUTHYECKON
nucconmanuu. Crenenp nuccornmanuu. Koncranra auccornumanuu. 3aKoH pa3dasieHuss OcTBaiba.
Jucconuanusi MHOTOOCHOBHBIX KMCJIOT U MHOTOKHUCIIOTHBIX OCHOBaHUH.

27. CunbHBIC U clTa0bIe JIEKTPOIHUTHL. Peakiimu noHHOTO 0OMEHa B pacTBOPAX AJIEKTPOJIUTOB,
HaIpaBlieHUE TPOTEKAHUS HOHOOOMEHHBIX PEaKIIUu.

28. DnekTpoauThyuecKas aucconuanus Boabl. MoHHOE mpousBeneHue BOIbl. BomopoHbIi
nokazatens (pH). IloHsTHE 0 KHUCIIOTHO-OCHOBHBIX MHIUKATOPaX.

29. I'mpponu3 coseid. Crenens runponn3a. Koncranra ruaponusa. @akTopel, BIHSIONIME Ha
CTemeHb ruiponn3a. HeoOpaTumelii rTuapon3, yCIOBUS €ro MPOTSKAHUSI.

30. KomumratuBable cBoiicTBa pactBopoB. Juddysua. Ocmoc. OcmoTnueckoe AaBiICHHE.
3akon Bant-I'odpda. U3oTonnueckuit ko3hduiment.

31. KomuuratuBHbele cBoMcTBa pacTtBopoB. 3akoH Paynsa. CnenctBus w3 3akoHa Payns:
TEMIIEPATypPhI KUTIEHUS U 3aMep3aHus pacTBOpoB. M30ToHMYecKkHii KO3 HUIIUEHT.

32. OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE peakUd. OCHOBHBIE MOHATHS: CTENEHb OKHCICHUS
aToMa dJIEMEHTa, OKHCIIEHUE, BOCCTAHOBJIEHUE, OKUCIUTENb, BOCCTAHOBHUTENb. Y CIOBUSA
MIPOSIBJIEHUSI BOCCTAHOBUTEIBHON M OKHCIUTEIBbHON aKTUBHOCTH BEILIECTB.

33. BaxxHeliliue BOCCTAHOBHUTENM M  OKUCHUTENH. OKHCIUTETbHO-BOCCTAHOBUTEIIbHAS
JIBOMCTBEHHOCTD.

34. CocraBneHrue YpaBHEHHM  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUNA  METOJIOM
aneKkTpoHHOro Oananca. Kimaccudukaius okMCIuTeIbHO-BOCCTAHOBUTENBHBIX PEAKIIHMA.

35. KonuvecTBeHHbIE ~ XapaKTEPUCTUKH  OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIUU.
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CrangapTHbIe 2JIEKTPOAHBIE MOTEHIMABI. Bogopoaublii 3inekTpo1. MHEepTHBIN 3JEKTPO/I.

36. CtanmapTHble AJIEKTPOJAHBIE MOTEHLMANIbl. OJIEKTPOXUMUYECKUI psAl  HanpsyKEeHUN
METaJUIOB.

37. YpaBuenue Hepucra. HampaBienne npoTekaHUsi OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKkuuid.

Oo0pa3en 3K3aMeHALIMOHHOT0 OMJIeTa

IK3aMeHAIMOHHELIN 0ujieT Ne 7

Poccuiickuit ['ocynapctBeHHbIN [ 1aApOMETEOPOTOrUUEeCKUid Y HUBEPCUTET
Kadenpa Mereopoaoruu, KIMMaTOIOTHH U OXPaHbl aTMOC(EpHI
Kypc Xumus

1. OCHOBHBIE CTEXMOMETPUYECKHE MOHATUS U 3aKOHBI XUMHH. 3aKOH COXpPaHEHUS MAacChl.
KonudecTBo BemiecTBa, MOJIb, MOJISIpHAS Macca, MOJSIPHBIA 00beM. 3aKOH ABOTaJpo, CIEICTBUE
13 3aK0Ha ABOrajipo. 3aKOH MOCTOSHCTBA COCTaBa. 3aKOH KPATHBIX OTHOIICHUH.

2. DHTaNBNUMHBIA M SHTPONMHUHBIA  (QakTOpbl XMMHUYecKoil peakuuu. M3o0apHo-
M30TePMUYECKUA TOTeHIMan (cBoOoaHas sHeprusi ['nb6ca). TepmoanHaMHUeCKHE KPHUTEPUU
CaMOMPOU3BOJILHOTO MPOTEKAHUSI XUMUUYECKHUX MPOLIECCOB B 3aKPBITHIX CUCTEMAX.

3. 3amaua.

3aBeayromuii kadeapoit B.H. AGanHuKOB

Oo0pa3zen 3K3aMeHAMOHHOM 3a/1a4H

IK3aMeHaAHOHHAA 3aga4a Ne 1

Poccuiickuii I'ocynapcTBeHHbIN [ HapOMETEOpOIOruuecKuid Y HUBEPCUTET
Kadenpa Mereopoaoruu, KIMMaTOJIOTHH U OXPaHbl aTMOC(EPHI
Kypc Xumus

[Ipu HEKOTOpOH TeMIlepaType aBi€HUE HACBIIIEHHOrO napa Haja Bojoi paBHo 8,2 klla. Ha
CKOJIBKO ITOHM3UTCS JIaBJICHME I1apa IpHU 3TOW TemmepaTrype, eciau B 540 r Boabl pacTBOpUTh 36 T
rroK03bl CeH1206?

3aBeayronuii kadenpoit B.H. AGaunukos

6. YueOHO-MeTOAUYeCKOEe M MH(OPMAIITHOHHOE 00ecreyeHHue TUCIIUITHHbI

a) OcHoBHAas JMTEpaTypa:

1. Cremmanosa E.B. Xumusa: VYuedbnoe mnocodme. — CII6.: PITMY, 2014. — 156 c.
http://elib.rshu.ru/files_books/pdf/rid d5fbOecd2alb4118b443847a8b0db8c7.pdf

2. Aypsaruna E.I'., l'onuapoB A.B. Xumus: Kj1acCbl HEOPraHWYECKUX COEAMHE-HUNA: Y4eOHO-
Metonuyeckoe mocodue. — CII6: PITMY, 2008. — 48 c. http://elib.rshu.ru/files_books/pdf/img-
503134941 .pdf

0) /lonoJiHUTEIbHASA JINTEpaTypa:
1. Crenanona E.B. Beenenue B xumuto npupoaHoit cpeast. — CI16.: PITMY, 2006. — 122 c.
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2. I'muaka H.JL. 3agaun u ynpakHeHHs 1o 001mei xumMuu: yaeOHoe nocodue. — Uza. crep. —
M.: KHOPYC, 2014. — 240 c.

3. 'maaka H.JI. O6mas xumust: YueOHoe nmocodue 11 By30B. — M.: Unaterpan-IIpecc, 2007. —
728 c.

4. Xumus: Yuebnoe nocooue / Ackaposa JI.X., - 2-e uz., crep. - M.:®@nunTa, 2018. - 80 c.:
ISBN 978-5-9765-3542-8. Pexxum noctyna http://znanium.com/bookread2.php?book=965487

5. Xumus: YuebHoe nocobue / BoctpukoBa H.M., Koponesa I'.A. - Kpacuosip.:CDVY, 2016. -
136 c.: Pexxum nocryna http://znanium.com/bookread2.php?book=968024

B) UHTEepHET-pecypcebI:

1. DnekTpoHHBIN pecypc — Xumuueckas uHpopmarmonHas cetb ChemNet. Pexxum mocrymna:
http://www.chemnet.ru

2. DnekTpoHHBI pecypc — Poccuiickuii o6mieoOpa3oBaTenbHblii  mopTan. Kosmekius:
€CTeCTBEHHOHAYYHbIE SKCIIEpUMEHTHI. Pexkxum goctyna: http://experiment.edu.ru

3. DnexkTpoHHBIH pecypc — Xumuueckuit cepBep HimHelp.ru: oOpa3zoBarenbHBIN pecypc.
Pexxum noctyna: http:// www.himhelp.ru

r) IpOorpaMMHoe obecreyeHue
windows 7 66233003 24.12.2015
office 2010 49671955 01.02.2012

1) npodeccuoHaNbHBbIE 0a3bl JAHHBIX
HE UCITOJIB3YIOTCS

¢) HHGOpMAaMOHHbIE CIIPABOYHbIE CHCTEMbI:
OnexkTpoHHO-0nOIMOoTeyHast cuctema I 'mapoMereoOnmaiin. Pexxum nocryma: http://elib.rshu.ru
DneKkTpoHHO-O0nOIroTeuHas cucreMa 3HaHuyM. Pesxxum noctyna: http://znanium.com
3. DneKTpOoHHBII OHJAMH-CIPAaBOYHHK XMUMHYecKHX 3neMeHToB WebElements. Pexxum nocryma:
http://webelements.narod.ru

N —

7. MeToauyeckne yKazaHus s 00y4aOUIUXCS M0 OCBOEHHIO JUCIHUIIMHBI

Bup yueoHbIX

. PexoMeHaanuy M0 OPraHU3alus JeATEeJbHOCTH CTYI€HTA
3AHATHUA an p 1 A ya

Jlekuus CocraBiieHHEe KOHCHIEKTa JEKLMM: BBIMOJHEHUE I[OCIIEeI0BATENbHON
KpaTKOMl 3amucd MaTepuaioB JIEKUWH B TMOPSJAKE HMX H3JI0KEHUS,
BBIJICTICHUE BAKHBIX OMPEACIICHUH, OJT0KEHHUI U BEIBOJIOB.

PaboTta ¢ KOHCIIEKTOM: BBIJEJIEHUE MPECTABIIAIONIETO0 TPYAHOCTH IS
MOHMMAaHUS MaTepuaia W paboTa MO CaMOCTOSITEIHPHOMY TIOWCKY U
KOHCIIEKTUPOBAHHIO BO3MOXHBIX TOSICHEHUH B  PEKOMEHJOBAaHHBIX
yueOHBIX TocoOusix u IHTepHET-pecypcax.

B ciyyae HEeBO3MOXKHOCTH CaMOCTOSITEIBHOTO Pa3pelIeHHs] BOSHUKIIUX
npo0JieM B YCBOCHHMHM MaTrepualia clieqyeT chOopMyIHpoBaTh TpeOyrolue
JOTIOTHUTEIIBHBIX MOSICHEHUH BOIPOCHI M 3aJlaTh MX MPENoAaBaTesio Ha
KOHCYJIbTAIIMH WU Ha MPAKTUIECKOM / Ta0OpaTOPHOM 3aHSITHH.

[IpakTrueckoe 3aHsTHE [ToaroroBka Kk TeM€ MPAKTUYECKOrO 3aHATUA MO KOHCHIEKTY JIEKLIMU U
y4eOHBIM TocOoOMsIM. Marepuanbl MPAKTUYECKUX 3aHATHA  CIIETyeT
3aHOCUTh B OTHAEJIBHYIO TeTpaib. PelieHue 3amad  peKOMEHAYETCS
3aMMChIBaTh aKKYpaTHO, C TOAPOOHBIMH KOMMEHTAPHUSIMHU.
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Bup yueoHbIx
3aHATHI

PexoMeHaannu mo opranu3amnus AesiTeJIbHOCTH CTYJIeHTa

JlaGoparopHas paboTa

Ilepen  BbImOMHEHHMEM  J1a0OpaTopHO  paboTBl  HEOOXOIUMO
O3HAKOMHUTBCSI C TEXHUKOW OC30MacCHOCTH W TIpaBWJIAMHU IIOBEICHUS B
XMMHUYECKON J1abopaTopuu HJIM B KOMIIBIOTEPHOM KJlacce, B Cllydae
BBITTOJIHEHUSI BUPTYaIbHBIX J1A0OpaTOPHBIX paboT. BHUMaTEbHO M3YYHTh
METOAMKH BBIITOJHEHUS OIBITOB, COCTABUTh YPAaBHEHHS COOTBETCTBYIOIINX
peaknuii. B mporecce BeImosHEeHUs Ja00paTOpHON paboThl (PUKCUPOBATH
HaOmonenuss B mportokoie. Ilocie 3aBepmieHust paboTel 0000MIMTH
NOJyYCHHBIC JTaHHBIC, YCTAHOBUTHh IPUYMHHO-CIICACTBEHHBIC CBSI3H,
c(opMyITHPOBATH BBIBOJBI 110 KAKJOMY OINBITY U MOATOTOBUTH OTBETHI HA
BOIPOCHI, MPUBEACHHBIC B OMTMCAHUH JTAOOPATOPHOMN PaOOTHI.

DKCIPECCc-0Ipoc

DKCIPECC-0MPOC MPOBOJUTCS HA KAXAOW JIEKIUHU, 32 HUCKIIOYCHUEM
nepBoi Jiekuuu B ceMecTpe. OH BKJIIOYAET BOMPOCHI MO Marephaiam
npenpiaymmei JIeKIuu. Bompocel cocTaBlieHbl TakuM 00pa3oMm, dYTO
MpEeIonaratoT KpaTKHil, JAKOHUYHBIA OTBET. J{J1 MOJATOTOBKH K SKCIIpECcC-
ONpoCy HEOOXOAMMO TIIATENILHO MpOopadoTaTh MaTepual Mpeablaylei
JeKIMU TIO0 KOHCIEKTY JIeKIMH, oOpamiasch Mpu HEoOXOIUMOCTU
JOMOJIHUTCIIbHO K pCKOMCH/IOBAHHBIM yLIe6HI>IM HOCO6I/I$IM.

NunuBunyansHOE
3a7aHue

WuauBuayanbHOe 3a/1aHue BBINOJIHAETCS 1O pazfeny «CTtpoeHue atoma
u [leproandeckast cucreMa XUMUYECKHX JJIEMEHTOBY». [Ipu MOATOTOBKE K
MPOBEPOYHON paboTe HeoOXoauMo paboTaTh C KOHCIEKTOM JICKIUH H
3alrCIAMU  TIPAKTUYCCKOIO 3aHsATHUSA, IMOCBAIICHHBIX CTPOCHUIO aTOMaA.
Oco0oe BHUMaHHUE CIEQyeT YACIUTh MPOPAadOTKE CIEAYIOUUX MOHITHUH,
IIPEACTABJICHUM, MPAaBUI U IPUHLMIIOB: IPUHLUINIA MUHUMYMa DHEPIUH,
npunnuna Ilaynu, npaBuna Xynpaa, npaBwin KIIEUKOBCKOTO, TOHATHS
«KBAaHTOBBIC YHCJIA», HpGI[CTaBHGHI/Iﬁ O BAJICHTHBIX BO3MOKHOCTAX aToOMa
Ha OCHOBaHUU €ro 3JIeKTPOHHOTO cTpoeHus. [Ipu cebe HeoOX0AUMO UMETh
[Teproan4ecKyro CUCTEMY XUMHUYECKUX DJIEMEHTOB.

KontposnbHas padota

[Ipu moATrOTOBKE K KOHTPOJIBHOM paboTe HEoOX0oauMo paboTaTth C
KOHCIIEKTaMH JICKIIM, 3alUCAMU TPAKTHYECKHUX 3aHSATHH, MPOTOKOIIAMU
71a00paTOPHBIX paboOT, PEKOMEHIyeMON JTUTEPaTypoill U OpUEHTUPOBATHCS
Ha BONPOCHI M 3adaHus uig caMmonpoBepku. Ocoboe BHUMaHHE INpU
MOATOTOBKE K KOHTpOJIbHOW pabore Nel crmemyer yaenuTh mpopaboTke
CIIEYIOIIMX BOIIPOCOB: TE€HETHUYECKas B3aUMOCBSI3b OCHOBHBIX KJIacCOB
HEOPraHMYECKUX COECTUHEHHI, OCHOBHBIE CTEXHMOMETPUUYECKUE MOHATUS U
3aKOHBl ~XMMHH, OCHOBBI XHMHYECKOH TEpMOJAMHAMUKH, pacyder
XUMHUYECKOTO paBHOBecHs. [Ipu MOATOTOBKE K KOHTPOJIbHOM pabore No2
ocoboe BHUMaHHE CIEAYeT YACIUTH CIEAYIOIIMM BOIPOCAM: CIIOCOOBI
KOJIMYECTBEHHOTO BBIPAKEHUS COJIEP)KaHUS PACTBOPEHHOTO BEIECTBA B
pacTBope, KOJUTUTaTUBHBIE CBOMCTBA PACTBOPOB, PEAKIIMU HOHHOTO OOMEHa
B pacTBOpax  DJJIEKTPOJIUTOB, TUIPOJU3  COJIEH, OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIC PEAKIUH, HAMPABICHUE MPOTEKAHUS OKUCIUTEIHHO-
BOCCTAHOBUTENBbHBIX PEAKIUH.

[Ipu cebe HEOOXOIMMO UMETh KaJIbKYyIATOp, Ilepuonuueckyro cucremy
XUMHYECKHX  DJIEMEHTOB M  Tabiuuy  pacTtBopuMoctu. [lpyrue
HE00X0IUMbIe CIIPaBOYHbIE MaTepHualbl MPEAOCTABIISIOTCS
penojaBaTesieM.

3auer

[Ipu moaroroBke K 3aueTy HEOOXOAMMO paboOTaTh € KOHCHEKTaMHU
JEKIUH, 3aMUCAMH TMPAKTHYECKUX 3aHATHH, MPOTOKOJIAMH J1a0OpaTOPHBIX
paboT, peKOMeH/1yeMOH JINTepaTypoil U1 OPHEHTUPOBATHCS HA BOIIPOCHI IS
noarotoBku K 3adery. [Ipm HeoOxommmoctu Ilepmommyeckas cucrema
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Bup yueoHbIx
PexoMeHaannu mo opranu3amnus AesiTeJIbHOCTH CTYJIeHTa

3aHATHH
XUMHUYCCKUX 3JIEMCHTOB, Ta6JII/II_[a paCTBOpI/IMOCTI/I nu z[pyrne CHpaBO‘IHBIe
MaTepHabl TPEIOCTABIISIOTCS IIPETIOIaBaTEIIEM.
DK3aMeH [Ipn moaroTroBke K 3K3aMEHY HEOOXOAMMO paboTaTh ¢ KOHCIEKTaMU

JCKIUH, 3aMUCSIMHA TPAKTHYECKHUX 3aHSATHH, MPOTOKOJIaMH J1ab0paTOPHBIX
paboT, peKOMEHyeMOil JINTepaTypoil U OpUEHTHUPOBATHCS Ha BOMPOCHI AJIs
NOJATOTOBKU K 3K3aMeHy. IIpu HeoOxomumoctu Ilepuonmueckas cucrema
XUMHUYECKHX 3JIEMEHTOB, Ta0JMIla PAaCTBOPUMOCTU U JPYTUE CIPaBOYHBIE
MaTepHuaibl TPEIOCTABISIOTCS] TPENO1aBATEIIEM.

8. UndopmanmonHbie
o0pa3oBaTeIbHOIO IMpoLecca

TEXHOJIOI'UH, HCII0JIb3yE€MbIEC
nmo JUMCHHUMIUVINHE, BKJIIOYas

npu
nepevyeHb

ocyIecTBJIeHUH
MPOrpaMMHOI0

o0ecreyeHus 1 HHPOPMANUOHHBIX CIIPABOYHBIX CHCTEM (MIPH HEOOXOAMMOCTH)

Oopa3oBartesibHbIE U

IlepeyeHb NporpaMMHOro

Pa3zgen
HH(popMaLHOHHbIE olecrieyeHnst 1 HH(POPMAIMOHHBIX
AUCHHUIINHBI
TEXHOJIOTHH CIIPABOYHBIX CHCTEM
OcHoBHBIE — JIeKUUA-BU3yanu3anus (Bce — MporpaMMHoe o0ecredeHne ais
XUMHYECKUE JIEKIIUHU IIPOBOJATCA C JIEMOHCTPALIUU CIANI-ITPE3CHTALIHN;

IIOHATHUSA U 3aKOHbI
XUMHNHU

HCIOJIL30BAHUEM CJIANI-
Mpe3eHTalU );

— BJIEKTPOHHBIA OHJIANH-
KypHAIT;

— B3aUMOJIEVICTBUE C
00y4aromuMuUCs MOCPEACTBOM
3JIEKTPOHHOM MOYTHI

— UHTEPAKTUBHOE
B3aUMOJICUCTBHE
MPENno/1aBaTeb-CTyICHT U
CTYJIEHT-CTYJIEHT

— IIporpaMMHOE o0ecriedeHue IS
Joctyna B ceTh Internet;

— DJIGKTPOHHO-OMOJIMOTEYHAS CHCTEMaA
I'mapoMereoOwnmaiin: http://elib.rshu.ru;
— cepBep IAUCTAaHIIMOHHOTO O0yUeHUs
PITTMY MOODL.: http://moodle.rshu.ru

Crtpoenue aToma u
[Tepuonuueckas
cHCTeMa
XAMUYECKHUX
3JICMCHTOB

— JIeKIusA-BU3yanu3anus (Bce
JIEKIIUY MPOBOJATCS C
HCIIOJIL30BAHUEM CJIaMI-
MPE3CHTAaIINN );

— DJIEKTPOHHBIN OHJIANH-
JKypHaIL;

— B3aUMO/JICHCTBHE C
00yJarouMMHUCS MMOCPEACTBOM
AIEKTPOHHOM MOYTHI

— UHTEPAKTUBHOE
B3aUMOCHCTBIE
MPENOJaBaATENb-CTYICHT 1
CTYJIEHT-CTYICHT

— porpaMMHoOe o0ecTriedeHne s
JIEMOHCTPAIUU CIalI-ITPE3CHTAIININ;

— porpaMMHoe o0ecriedeHne st
JnocTtyna B ceTh Internet;

— 3NIEKTPOHHO-OMOIMOTEYHAsI CUCTEMA
I'unpoMeteoOmnmaiin: http://elib.rshu.ru;
— cepBep IUCTAaHIIMOHHOTO O0yUeHUs
PITMY MOODL.: http://moodle.rshu.ru

XHUMHUYecKast CBA3b

— JIeKIHUs-BU3yaIn3anus (Bce
JICKIIUA HpOBOI[HTCﬂ C
HCIOJIL30BAHUEM CJIANI-
Mpe3eHTalU );

— BJIEKTPOHHBIA OHJIANH-
KypHAIT;

— IIporpaMMHOE o0ecTriedeHue IS
JIEMOHCTPALIUU CIANI-ITPE3EHTALINN;

— IIporpaMMHOE o0ecTriedeHue IS
Joctyna B ceTh Internet;

— DJIGKTPOHHO-OMOJIMOTEYHAS CHCTEMaA
I'mapoMereoOwnmaiin: http://elib.rshu.ru;
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Oobpa3oBartesibHbIE U

Ilepeyenb NporpaMMHOro

Pa3zgen
o — HH(POPMALUOHHBIE ol0ecrnieyeHusi 1 HHPOPMALMOHHBIX
TeXHOJIOTUH CIPABOYHBIX CHCTEM
— B3aUMO/ICHiCTBHE C — cepBep JAUCTAaHIIMOHHOTO O0yUYeHUs
oOyuaromumucs nocpeactsom | PTTMY MOODL: http://moodle.rshu.ru
3JIEKTPOHHOM MOYTHI
— UHTEPaKTUBHOE
B3aUMOJICUCTBHE
MPENo/1aBaTeNb-CTyICHT U
CTYJIEHT-CTYJIEHT
OcHOBHBIE — JIKIHSI-BU3yanu3anus (Bce — IIporpaMmMHoOe o0ecrieueHHe s
3aKOHOMEPHOCTH JICKIIUU TIPOBOJATCS C JEMOHCTpALMH CIaiiI-pe3eHTallHii;
MPOTEKAHUS UCIIOJIb30BAaHUEM CIIal/I- — IIporpaMmMHoOe 00ecrieueHHe ISt
XUMHYECKUX MPE3CHTAaINN ); JIocTtyna B ceTh Internet;
MIPOLIECCOB — DJIEKTPOHHBIN OHJIAMH- — 3NIEKTPOHHO-OMOIMOTEYHAsI CUCTEMA
JKypHAI; I'unpoMeteoOmnmaiin: http://elib.rshu.ru;

— B3aMOJICUCTBHUE C
00yJarouMMHUCS MMOCPEACTBOM
AIEKTPOHHOM MOYTHI

— UHTEPAKTUBHOE
B3aUMOJICHCTBHEC
MPENOJaBATENb-CTYICHT 1
CTYJIEHT-CTYICHT

— cepBep IUCTAaHIIMOHHOTO O0yUeHUs
PITMY MOODL.: http://moodle.rshu.ru

CaoiicTBa pacTBOpOB

— JIEKIUsI-BU3yaau3anus (Bce
JIEKIUH TPOBOASTCS C
HWCIOJIL30BAHUEM CJIaNI-
Mpe3eHTaLUN );

— BJIEKTPOHHBIA OHJIANH-
KypHAIT;

— B3aUMOJIEVCTBUE C
00y4aromuMuUCs MOCPEACTBOM
3JIEKTPOHHOM MOYTHI

— UHTEPaKTUBHOE
B3aUMOJICUCTBHE
MPENno/1aBaTeNb-CTyICHT U
CTYJIEHT-CTYJIEHT

— IIporpaMMHOE o0ecriedeHue IS
JIEMOHCTPALIUU CIaNI-ITPE3EHTALIHN;

— IIporpaMMHOE o0ecTriedeHue IS
JocTtyna B ceTh Internet;

— DJIGKTPOHHO-OMOJIMOTEYHAS CHCTEMaA
I'mapoMereoOwnmaiin: http://elib.rshu.ru;
— cepBep IUCTAaHIIMOHHOTO O0yUYeHUs
PITTMY MOODL.: http://moodle.rshu.ru

OKHUCIIUTEBHO-
BOCCTAaHOBUTEIILHBIE
peakuuu

— JIeKUusA-BU3yanu3anus (Bce
JIEKIIUY MPOBOJATCS C
HCIIOJIL30BAHUEM CJIaMI-
MpPE3CHTAaINN );

— DJIEKTPOHHBIN OHJIANH-
JKypHaIL;

— B3aUMO/JICHCTBHE C
00yJarouMMHUCS MTOCPEACTBOM
AIEKTPOHHOM MOYTHI

— UHTEPAKTUBHOE
B3aUMOJCHCTBIE
MPENOJaBaATENb-CTYICHT 1
CTYJIEHT-CTYICHT

— porpaMMHoOe o0ecTriedeHne s
JIEMOHCTPAIUU CIaNI-ITPE3CHTAIININ;

— porpaMMHoOe o0ecTriedeHne s
JnocTtyna B ceTh Internet;

— 3NIEKTPOHHO-OMOIMOTEYHAsI CUCTEMA
I'uapoMeteoOmnmaiin: http://elib.rshu.ru;
— cepBep IUCTAaHIIMOHHOTO O0yUeHUs
PITMY MOODL.: http://moodle.rshu.ru

9. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne JUCHUIIMHBI
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1. YueOHas ayauTopus JJs NPOBeAeHUs 3aHATHI JIEKIMOHHOT0 THUIIA — YKOMITJIEKTOBaHA
CrienuaIu3upoBaHHol (yueOHOl) MeOenbio, HabOpOM JAEMOHCTPAllMOHHOTO OOOpPYAOBAHHUS H
y4eOHO-HArNAIHBIMA ~ TOCOOMSMH,  OOECIEUMBAIONIUMHU  TEMAaTHYECKHE  WIUIFOCTPAIUH,
COOTBETCTBYIOIIHE PA00OYUM YICOHBIM ITpOrpaMMaM JUCITUATIINH (MOTYIICH).

2. YueOHas ayIuTOPpUM JJs TMpPOBeJeHUs 3aHATHIH CEMHUHAPCKOro THHA —
YKOMITJIEKTOBaHA  CIICIHAIM3UPOBAHHON (y4eOHOW) MeOenblo, TEXHUYECKUMU CpEeACTBAMU
o0y4eHHs, CIyXallUMH JUId TpPEACTaBICHUs y4eOHOW HH(OpMAIUH, OCHAIllEHAa KOMIBIOTEPHOU
TEXHUKOM C BO3MOXXHOCTBIO TOAKIIOYEHHUS K ceTu Internet m obecriedyeHa MJOCTYIIOM B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO Cpe/ly OpraHU3alny.

3. YueOHass ayauTopusi ISl TPYNNOBBIX M HMHIAUBUAYAJIBHBIX KOHCYJbTAUMH —
YKOMILUIEKTOBAaHA CIICIMATU3UPOBAHHON (yueOHOI) MeOenplo, TEXHUYSCKUMHU CpEACTBAMHU
oOy4eHHUsI, CITYKAIIIMMHU JIJTS TIPEACTaBICHUS yaeOHOH MHGOpMAITIH.

4. YueOHas ayquTOPUsl ISl TEKYIIEro KOHTPOJSA M MPOMEXKYTOUHOI aTTecTAUMH —
YKOMILJIEKTOBaHA  CICIHAIM3UPOBAHHON (y4eOHOW) MeOenplo, TEXHHUYECKUMU CpEeACTBAMU
00y4YeHHUs, CITy>KAIUMU JIJIsl IPEeICTaBIeHUs y4eOHOH HH(pOpMAIUH.

5. Ilomemenne AJisi CAMOCTOAATEIbHON PadOThl — YKOMIUIEKTOBAHO CIEIUATU3UPOBAHHON
(yueOHoit) Me0enbio, OCHAIIEHO KOMIBIOTEPHONW TEXHUKOH ¢ BO3MOXKHOCTBIO MOJKIIOYECHHUS K CETH
Internet m oOecrieueHO JOCTYNOM B 3JIGKTPOHHYIO HH(GOPMAIIMOHHO-00pPa30BaTEIbHYIO CpEIy
OpraHH3aIlHH.

6. YueOHas JabopaTopusi XMMHMH — OCHAICHa CHEIUAIU3UPOBAHHON 1abopaTopHOI
Mebenbio, 000pyI0BaHa BBITSHKHBIMH IIKadgaMmu, 000pyaIoBaHa CUCTEMOM XOJOAHOTO U TOPSYETo
BOIOCHAOKEHU.

10. OcoGeHHOCTH OCBOEHMS IV CHUILIUHBI 1JIS1 HHBAJIU/I0B U JIMI C OTPAHMYEHHBIMHU
BO3MO’KHOCTSIMH 3/10POBbSI

OObyuenne 00y4aromuXCcs C OrPaHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBbsI IPU HEOOXOAUMOCTH
OCYILIECTBISICTCS HAa OCHOBE aJalTHPOBAaHHOW pabodell MporpaMmbl C  HCHOJIB30BAaHUEM
CHelHATbHBIX METOJOB OOYy4YeHHS M JUIAKTUYECKHMX MAaTepUajoB, COCTABIEHHBIX C YYETOM
0cOOEHHOCTEH MCUXO(PHU3NYECKOT0 pPa3BUTHS, WHIWBUIAYAIBHBIX BO3MOXKHOCTEH M COCTOSHHUS
3I0POBBS TAKUX 00yJaronuxcs (00y4Jaromerocs).

IIpu onpenenenuu (GopMbl MpoBEeACHHS 3aHATHUH ¢  O00yYaAIONIMMCSA-MHBAIUIOM
YUUTBHIBAIOTCS PEKOMEHJALMU, COJepKalliecss B WHAUBUAYAIBHON MporpaMMme peaOuIuTauu
HWHBaJINJad, OTHOCUTCIIbHO PCKOMCHIOBAHHBIX YCJIOBI/Iﬁ " BUJOB TpYy/Ja.

[Tpu HeoOxomuMoCTH ISl 0OYYaroIIMXCS W3 YKCIa MHBAJIWIOB MU JIMI C OTPaHUYEHHBIMU
BO3MOXHOCTAMU 3O0POBbA CO3JAIOTCA CIICHUAILHBIC pa60qne MECTa C Y4YCTOM HAPYHICHHBIX
(GYHKIMA ¥ OTpaHUYCHUN KU3HEACSITSIBHOCTH.
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