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Pabowass mporpamMma ydeOHOW IUCIMIUIMHBI «XHMHs» pa3paboTaHa B COOTBETCTBHH C
@DenepalbHbIM  IOCYJApCTBEHHBIM 00pa30BaTeIbHbIM CTaHIAPTOM CpEOHEro Ipo¢eCcCHOHAIBHOTO
oOpazoBanusa no crnenuanbHocTu 23.02.07 TexHuueckoe 0OCIy)KMBaHHE U PEMOHT aBTOTPAHCIIOPTHBIX
CpencTB, yTBepxkAcHHOTO [Iprkazom MunmCcTepcTBa 00pa3oBaHus U Hayku Poccum ot 9 nmexabps 2016 r.
No 1547, ®@enepanbHBIM TOCYIApCTBEHHBIM O0pPa30BATECIBHBIM CTaHAAPTOM CPETHETO  OOIIEero
oOpasoBanus, yrBepxkaeHHoro [Ipukazom MunnctepcTBoM o0pa3oBanus u Hayku Poccun ot 17.05.2012
r. Ne 413 (pen. [Ipukazom MunuctepcTBa oOpazoBanus u Hayku Poccun ot 12.08.2022 r. Ne 732), ocHOBe
TpeboBarmii DOIl cpemnero obmero oOpazoBanms, yTBepkaeHHOro IIpmkazom MuHECTEpCTBA
oOpazoBanusa u Hayku Poccuiickoii ®enepaunu ot 23.11.2022 r. Ne 1014, npumepHOH mporpaMmont
00111€00pa30BaTEeIbHON yUCOHOW JUCIUIUTUHBI «XUMHUs» IS TPOPECCHOHATBHBIX 00pa30BaTEIbHBIX
opraHuzaluid, peKoMeHJOBaHHON @elepanbHbIM TIOCYIApPCTBEHHBIM OIOPKETHBIM OO0pa30BaTEIbHBIM
YUpEKIEHUEM  JIONOJHUTEIBHOIO  IpOoQecCHOHANBHOrO  o0pa3oBaHusi  «MHCTUTYT  pa3BUTHA
npodeccuonansHOr0 00pazoBanus» oT 30 HOsOps 2022 1. mpotokon Ne 14 m PexomeHmanmusiMu 110
OpraHu3alMy IOJYYEHUs CpEeJHEro oOILero oOpa3oBaHUsl B Ipelieslax OCBOECHHUS 00pa30BaTeIbHBIX
IpOrpaMM CpeaHero npoheCCHOHaILHOr0 00pa3oBaHus Ha Oa3e OCHOBHOTO 001Iero 00pa3oBaHus (IUCEMO
Hemapramenta TOCylIapcTBEHHOM MOMUTHKH B cdepe CpeaHero mnpodecCHOHaIbHOTO 00pa3oBaHUS H
npodeccuonansHOTr0 00ydeHns MunncTepcTBa npocsemnieauss Poccun ot 01.03.2023 1.

Ne 05-592).

Opranuzanus-pa3padoTuynk: ABTOHOMHAsT HEKOMMEpYECKas OpTaHU3aIlus
npodeccuonambHOTO 00OpazoBanms «[IATHTOpPCKUN TEXHHUKYM DJKOHOMHKH U
WHHOBAIMOHHBIX TexHonorui» (AHO I10 «IITOUT»)

Pa3pab6orumk: M3mepau NLIO - penoaaBaTesib BBICIIEH
kBanupukanronHoi kareropun AHO 10 «IITOUT».

PACCMOTPEHA COI''TACOBAHA
OTJIEJICHHEM 00111e00pa3oBaTEIbHBIX Ha 3aceganun YMC
JUCIHUTLINH ~1p. Ne 5 ot 30.05.2026
[TpoToxomn Ne9 ot 28.05.2026 T. ﬂ/“ - Kopmsaxosa O.A.

3aB.0TIEIEHUEM %/ . Opemnna E. B.

Penen3enTni:

Kanyruna T.A. - npenonaBatens Bbiciield KBanudukanmoHHol kareropuu AHO
I1O «IITOUT»

Jlatnepne H.B. — k.¢.H., npenogaBatens oOmenpodecCHOHaTbHBIX TUCIHUILTAH
I'BITOY CK «CtaBponoiabCKoe KpacBoe YUUIIUILE TU3aiiHa»
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1. OBIIAS XAPAKTEPUCTUKA PABOYEW ITPOT'PAMMBI
OBIIEOBPA3OBATEJIbHON JUCHUILIUHBI «XUMHUS»

1.1. O6aacTs npuMeHeHUsI IPOrPAMMBI
[IporpamMma y4eOHOW AWCHMILTUHBI SIBISETCSA YACThIO IMPOTPAMMbl  MOATOTOBKHU
crienanucToB cpeaHero 3BeHa B cooTBeTcTBUM ¢ PI'OC CIIO nmo cneumansHoctn 23.02.07

TexHnyeckoe 00CIyKUBAHUE U PEMOHT aBTOTPAHCIIOPTHBIX CPECTB.

1.2 MecTto aMCHMIIMHBI B CTPYKType HNPOrpaMMbl MOJATOTOBKHM CIEIHAJHMCTOB
cpe/iHero 3BeHa
OOmeoOpa3oBaTeNibHas JIUCIUIUIMHA «XUMHUS» HW3ydaeTcss Ha 0a30BOM
ypOBHE B 0011€00pa30BaTeIbHOM IIMKIIE Y4YE€OHOTO IUIaHa OCHOBHOW MpodhecCHOHATBHON
oOpa3zoBarenbHOM mporpamme cierranbHoCcTH 23.02.07 TexHuyeckoe 00CTyKUBAHUE U PEMOHT
aBTOTPAHCIOPTHBIX CPEACTB. TpPYyAOEMKOCTh AMCUUIUIMHBI «XHUMHUS» Ha 0a30BOM ypOBHE
COCTaBJISIET 72 YacoB, W3 KOTOpBIX 64 yaca - 0a30BbIii Momaynb (6 pa3nenoB) U 8§ 4HacoB -
npukiagHol monyias (1 paszgen), BKIIOYAKOMIMK MPAKTUKO-OPUEHTUPOBAHHOE COJIEpPKaHUE

KOHKpETHO! nmpodeccuu Win CHeHaTbHOCTH.

1.3. Hearn w 3agaym JUCHUIUIMHBI — Tpe0OBaHMA K Ppe3yJbTATAM OCBOEHHA

AUCHUIIIMHBI

1.3.1. Ilenan u 3a7a4u JUCHMILIMHBI

@opMUpPOBaHHE y CTYAEHTOB MPEACTABICHHS O XUMHYECKOM  COCTABJISIOLICH
€CTECTBEHHOHAYYHOM KapTUHBI MHUpPa KaK OCHOBBI TPHUHSATHUS PEIICHUH B >KU3HEHHBIX U
IIPOU3BOJCTBEHHBIX CUTYyallUsIX, OTBETCTBEHHOT'O MOBEACHUS B IPUPOJHOU cpee.

3agaum IMCHUNIHHBI:

1) chopmupoBaTh IOHUMAHUE 3AKOHOMEPHOCTEN TPOTEKAHMS XUMUYECKUX TIPOLIECCOB U
SBJICHUA B OKPYXaIOWIEH cpeae, UEJOCTHOM HAaydyHOW KapTHHBI MHpPA, B3aUMOCBSI3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYyK;

2) pa3BHUTh YMEHHUS COCTABJIATH (DOPMYJIbl HEOPraHUYECKHX W OPraHMYECKHUX BEILECTB,
YpaBHEHUS XUMHUYECKUX peakluid, OOBSICHATh HX CMBICI, HHTEPIPETUPOBATH PE3YJIbTATHI
XUMHYECKHUX IKCIIEPUMEHTOB,

3) chopMHpOBATh HABBIKM TMPOBEACHHS] IMPOCTEUITNX  XUMHUYECKUX
OKCIIEPUMEHTAIBHBIX HCCICNIOBAaHUI C COOJIIOJICHHEM TpaBUI 0€30MacHOro OOpaimieHus ¢
BEIIIECTBAMH M JIAOOPATOPHBIM 000Dy I0BAHHEM;

4) pasBUTH yMEHHS MCIIOIb30BaTh HHPOPMAIMIO XHMHYECKOTO XapaKkTepa U3pasauIHbIX
HCTOYHUKOB;

5) chopmupoBaTh yMeHHs NPOTHO3MPOBATH TOCIHEACTBUS CBOEH JIEATENBHOCTH W
XUMHUYECKHX PUPOJIHBIX, OBITOBBIX U IPOU3BOCTBEHHBIX MTPOLIECCOB;

6) chopmupoBaTh MOHMMAaHHE 3HAYUMOCTH JIOCTHIKEHHM XHMHYECKOW HAyKH M

TEXHOJIOTHH JIJIs1 Pa3BUTHSI COIUATILHON M TIPOU3BOJICTBEHHOU cep.



1.3.2. Ilnanupyembie pe3ybTaThl 0CBOEHUS 00111e00pa3oBaTeJbHONH JUCHMILIUHBI B c00TBeTCTBHHU ¢ PI'OC CIIO u Ha

OCHOBaHHWS JUI1 CpPaBHCHMS, KiIacCHPUKAIUM U
0000111eHUS;

- ompenenATh  IeNMH  JSATEIBHOCTH,  3aJ1aBaTh
napamMeTphl U KPUTEPUH UX JTOCTHIKEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUUS B
paccMaTpPUBAEMBIX SBIICHUSIX;

- BHOCHTh KOPPEKTHBBI B JICATEILHOCTh, OIICHHUBAThH

ocHose ®I'OC COO
Koa
HaAaMMCHOBaHUC
dopMEpYeMbIX Iliianupyemblie pe3yJibTaThl 0CBOEHUS N CHUNIMHBI
KOMIICTCHIIUH
O0mme JucuuninHapHbie
OK 01. JIP 05 B yactu Tpy/10BOr0 BOCHHUTAHUS: [IP6 2 Bmamerb CHUCTEMOM XUMHUUYECKUX 3HAHUM,
Bribupats - TOTOBHOCTHL K TpyHdy, OCO3HAaHHME IICHHOCTH | KOTOpasi BKJIFOYAET: OCHOBOIIOJArarolie IMOHITHU
CIOCOObI MacTepCTBa, TPYA0II00ue; (XMMUYECKHI JIEMEHT, aTOM, JIEKTPOHHAs 000JI04YKa
pemicHus 3a4a4 - T'OTOBHOCTH K aKTUBHOU JOE€ATEIIbHOCTH | aTOMa, S-, p-, d—:—)JIeKTpOHHLIe op6HTaJIH ATOMOB, HOH,
NPO(PECCUOHANIBH | TEXHOJIIOTMYECKOM M COIMAIbHOW HANpPAaBJIEHHOCTH, | MOJIEKYJIa, BAaJIEHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTS,
oM CIIOCOOHOCTh ~ WHHUIIMUPOBATh,  IUJIAHUPOBATh M | CTENEHb OKHMCIIEHHUS, XHMHYECKass CBs3b, MOJb,
JNEATEIIbHOCTU CaMOCTOSTEJIbHO BBINOJHATH TaKyIO €SI TEIbHOCTD, MOJIIpHAasi Macca, MOJSPHBIA 00BEM, YTIEpOIHBIH
IPUMEHHUTENLHO K | - HHTEPEC K pas3indHbiM chepam MpodecCHOHATBHOM | CKeNeT,  (QyHKUMOHAIbHAs  IpyNNa,  PajuKal,
Pa3INYHBIM JEeSTEIIbHOCTH, M30MEPUS,  U30MEPBI, T'OMOJIOTMYECKHU  psn,
KOHTEKCTaM OBnaseHne YHHUBEPCAIbHBIMU YYeOHBIMU TOMOJIOTH, YIJIEBOAOPOMHI, KHCIIOPOA- 51
IIO3HABATEJIbHBIMU IEUCTBUSAMMU: a30TcoACcpIKaIINC COCIVHCHMS, OuoNornYecKu
MP 01 a) 6a30BBIC TOTHYECKHE ICHCTBUA: aKTUBHBIC BeIIeCTBA (YTJIEBOIBI, JKHUPBI, OCJIKH),
- CaMOCTOSITCIILHO (dbopMypoBaTh 1 | MOHOMED, HOJINMED, CTPYKTYPHOC 3BCHO,
aKTyaJIM3MpoBaTh MpoOJIEMy, paccMarpuBaTh ¢ | BBICOKOMOJICKYJISPHBIC COCANHCHNA,
BCECTOPOHHE; KpUCTAJNIMYCCKAs pEeIIeTKA, TUIIBI XUMUYECKUX
- YCTaHaBIMBATb CYIICCTBEHHBIM IMPU3HAK WU peakuui (OKHCITUTENBHO-

BOCCTAHOBUTENbHBIC, 3K30-U  DHIOTEPMHUYECKHE,
peaklMy UOHHOTO OOMEHa), pacTBOP, DJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, SJEKTPOJIUTUYECKAS] JTUCCOLMALINS,
OKHUCJIUTENb, BOCCTAHOBUTEb, CKOPOCTh
XUMUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE),
TEOPUU U 3aKOHBI (TEOPUS XUMHUYECKOTO CTPOEHUS
opranunveckux BemiectB A.M. bytieposa, Teopus
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COOTBETCTBUE PE3YJHTATOB IIEJISIM, OIEHUBATH PUCKH
ITOCJIEACTBUH JIEATENHLHOCTH;

- pa3BUBAaTh KPEATUBHOE MBIIUICHUE TMPU PEIICHUU
KU3HEHHBIX MPOOIEM

JIP 07 6) 6a30BbI€ HCCIIEI0BATENLCKIE IEHCTBU:

- BIAJIeTh HaBBIKAMU Y4YEOHO-HCCIICIOBATEIILCKON |
MIPOCKTHON JIEATEIILHOCTH, HAaBBIKAMHU Pa3peIICHUS
npo0em;

- BBISBIIATH  NPUYMHHO-CJIEJCTBEHHBIE CBSI3U U
aKTyaJlM3upoBaTh 3a7ady, BBIJIBUTATh THUIIOTE3Y €€
pelIeHus, HaXOJIUTh apTyMEHTHI IS JOKa3aTeIbCTBa
CBOMX yTBEPXKICHUH, 3a1aBATh MMAPAMETPhI U KPUTEPUHU
pEIIeHMS;

- aHAMM3UPOBATh TMOJYYEHHBIE B XOJE pEIICHUS
3aaud  pe3ynbTaThl, KPUTUYECKH OIICHUBATH HX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHUE B HOBBIX
YCIIOBUSIX;

- YMETh TEPEHOCUTh 3HAHUS B TO3HABATEIIBHYIO H
MPAKTUYECKYIO 00JIaCTH KUZHEIEITSIbHOCTH;

- yMeTb HWHTErpUpOBaTh 3HAHUS U3  Pa3HbBIX
peAMETHBIX 00JacTei;

BBIJIBUTAaTh HOBBIE UJICH, ITpEJjIaraTh OPUTMHAIbHBIE
MOIXO/IBI ¥ PEIICHHUS; CTIOCOOHOCTD UX
HCII0JIb30BaHMS B IO3HABATEIbHON U COI[ATIbHOM
MIPAKTUKE

AJIEKTPOJIMTUYECKON AUCCOLMALAY, TEPUOAUYECKUAN
3akoH JI.. MeHneneeBa, 3aKOH COXpaHEHUs MACCHI),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XUMUH,
(hakTOJIOTHYECKUE CBEJEHUS O CBOMCTBAaX, COCTaBe,
MOJTy4YEeHUHU u Oe3omacHOM HCIOJIb30BAHUH
BOKHEUIIIUX HEOPraHWYECKUX M  OPraHUYECKUX
BEILIECTB B OBITY U NPAKTUUECKON JESATEIHbHOCTH
YeJI0OBEKa;

- YMETh BBISABIISITh XapaKTEPHbIC TPU3HAKU U U
B3aMMOCBSI3b  M3YyYEHHBIX [OHSTUW, MPUMEHSITh
COOTBETCTBYIOILIME NOHATUS IPU ONTMCAHUN CTPOCHUS
U CBOMCTB B3aMMOCBA3b W3YUYCHHBIX IIOHSTHUH,
MPUMEHATh  COOTBETCTBYIOLIME  MOHATHUS  IIPU
ONMCAHUU CTPOCHHUS U CBOWCTB HEOPraHUYECKHUX U
OPraHMYECKUX BEIIECTB M WX MNPEBPALICHUM;
BBISIBJISITH B3aHMOCBS3b XHMHYECKHX 3HAHHUH C
MOHATUSIMU u MPEICTAaBICHUSIMHU JIPyTUX
€CTECTBEHHOHAYYHBIX IIPEAMETOB;

I[IP6 3 ymerp WCHONML30BaTh HAWNMEHOBAHUS
XUMHUYECKUX COCIMHEHUN MEXIYHAPOJIHOTO COH3a
TEOPETUYECKOW M NPUKIAJHOM  XUMHUM U
TPUBUAJIBHBIE  HA3BaHUS BAXKHEWIIHNX  BEIIECTB
(3THIIEH, alleTUJICH, TJIMLEPHUH, denomn,
dhopmanpaeru, yKkcycHas KUCJIOTa, TJIUIUH, YrapHbIid
ras, YyrJICKUCJbIM Ta3, aMMHaK, TalleHas W3BECTb,
HEraiieHas W3BEeCTb, MNUTbEBas coAa W JPYyTrux),
COCTaBIISIThH hopMyIIbl HEOPraHUYECKHUX u
OpPTaHUYECKUX BEIIECTB, YPABHECHUS XHUMHUYECKUX
peakimii, OOBSICHATh WX CMBICT; TOJATBEPKAAThH
XapaKTEepHbIE XHMMHUYECKHE CBOWCTBAa  BEIECTB
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COOTBETCTBYIOIIMMHU JKCIIEPUMEHTAMU M 3alUCAMHU
YPaBHEHUN XUMUYECKUX PEAKLUN;

- yMeTb YCTaHaBJIMBATh IIPUHAJIEKHOCTD
WU3YUYEHHBIX HEOPraHWYECKMX W  OPraHHYECKHX
BELIECTB K OINPEIEICHHBIM KJlaccaM WU Tpynmnam
COCIMHEHMM, XapakTepu30BaTb HX COCTaB U

BaKHEHIIINE CBOMCTBA; OTIPEICIISITh BHU/IBI
XAMUYECKMX  CBsi3ed  (KOBajJGHTHAs,  HOHHAad,
MeTaJJInYecKas, BOJIOPOJIHAS ), THIIBI
KPUCTAJUTMYECKUX pElIeTOK BEIIIECTB;

KJIaCCU(PUITMPOBATh XUMUYIECKHUE PEAKIIHH;

- copMUpOBaTh TPEACTABICHUS: O XHUMHYECKOU
COCTaBJISIFOIIEN €CTECTBEHHOHAYYHOU KApTUHBI MUDA,
pOIM XHMUUA B TO3HAHWM SIBJICHUW MPUPOABI, B
(GOpMHUPOBAHUM MBILUIEHUS U KYJbTYpPbl JUYHOCTH,
ee (GYHKUMOHAIBHOW TI'PAMOTHOCTH, HEOOXOIUMOMN
IUISl pELICHUs] MPAKTUYECKUX 3a]ad M AKOJOTHYECKU
000CHOBAaHHOTO OTHOILIEHUSI K CBOEMY 370pPOBBIO U
IPUPOJHOM CPELE;

[IP6 4 ymerpb NPOBOAUTH paCUYETHI IIO
XUMUYECKUM (DopMyJiaM U ypaBHEHUSIM XUMUYECKUX
peaKIuii ¢ MCIOIb30BaHNEM (DU3UYECKUX BEIINYUH,
XapakTepU3yIOIIUX BEIIECTBA C KOJMYECTBEHHOU
CTOPOHBI: Macchl, 00beMa (HOPMAaJIbHBIE YCIOBHS)
ra3oB, KOJIMYECTBA  BELIECTBA;  HCIOJIb30BATh
CUCTEMHBIE XHMHWYECKHE 3HAaHUS Ui IPUHATHUSA
pELICHUN B KOHKPETHBIX XU3HECHHBIX CUTYaILUSX,
CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM

B o0nacTtu 1eHHOCTH Hay4YHOTO MMO3HAHUS:
JIP 04 copMHupOBaHHOCTD

Hcnons3oBath MUPOBO33pEHHUS,

I[IP6 3 ymerp TUIAHUPOBaTb U BBIIOJHSTH
XUMUYECKAN DKCIEPUMEHT (mpeBpateHus
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COBPEMEHHBIC
CpencTBa MoucKa,
aHamM3a u
UHTEPIIPETALIH
uHpopmanuu  u
MH(OPMALIMOHHBI
€ TEXHOJIOTUH JIJIs
BBITIOJTHEHUS
3azay
npodeccrnoHabH
OM NEATENbHOCTH

COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd U OOLIECTBEHHOW MPaKTUKHA, OCHOBAHHOTO Ha
JMagore KyJbTyp, CIIOCOOCTBYIOUIETO OCO3HAHHUIO
CBOETO MecTa B
HOJIUKYJIBTYPHOM MUDE; COBEPLICHCTBOBAHUE
A3bIKOBOM M YUTATEJIbCKOM KYJBTYypbl KakK CpeJCTBa
B3aMMOJEHCTBUS MEXIY JIIOJbMU U TO3HAHUS MHpA;
OCO3HAaHHWE  IIEHHOCTM  HAy4YHOM  JIeATEIbHOCTHU

TOTOBHOCTh OCYUIECTBJISATh POEKTHYIO u
UCCIIEIOBATENBCKYIO JEATEIbHOCTh UHANBUIYATIbHO U
B rpymnne

OBnanenue YHUBEPCATBbHBIMU y4eOHBIMU

NI03HABATEIbHBIMH JICHCTBUSMU:

MP 04 B) pabota ¢ nadopmanmei:

- BJIQJCTh HAaBBIKAMU TIIOJy4eHUS HHGPOpMALMHU U3
UCTOYHUKOB  DPa3HbIX  THUIOB,  CAaMOCTOSITENILHO
OCYILECTBJIATh TIOMCK, aHalIM3, CUCTEMAaTH3aIHI0 U
UHTEpIpeTannui0 WHPOPMAIMK PA3TUYHBIX BHUIOB U
dbopm npeacTaBICHUS

- CO3/1aBaTh TEKCTHI B PA3NUYHBIX (POpMATaX C yUETOM
Ha3Ha4YeHWs WH(OpPMALMU U LEJIEBOM ayauTOpUH,
BbIOMpas ONTHUMAJIbHYI0 (OpMYy NPEACTaBICHUS U
BU3yalIM3aluy;

- OIIGHMBAThb  JOCTOBEPHOCTh,  JIETUTUMHOCTb
uHpOpMaIlK, €€ COOTBETCTBHE TPAaBOBbIM U
MOpPaJIbHO-3THYECKUM HOpMaM

- UCTIOJIB30BATh CPEICTBA MHPOPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PEIICHUU
KOTHUTUBHBIX,  KOMMYHUKATHBHBIX U
OpraHMU3aIMOHHBIX 3a/1a4 C COOIOCHIEM

OPraHUYECKHUX BEIIECTB IIPU HArPEBAHUH, MIOJIyYEHUE
OTUJIEHA W H3YyYEHHUE €ro CBOMCTB, Ka4E€CTBECHHBIC
peakuMyM Ha  aupleruabl, KpaxXMall, YKCYCHYIO
KHUCIIOTY; JAeHaTypanusi OelKOB MpU HarpeBaHHH,
IBETHbIE peaKIMK OEeNKOB; NPOBOAUTH PEaKUUU
MOHHOTO OOMEHa, OMNpeAeNsTh Cpeay BOJHBIX
pacTBOPOB, KAueCTBEHHbIE pEAKIUU Ha cyibdart-,
KapOOHAT- U XJIOPUJ-aHUOHBI, HA KATUOH aMMOHUS;
pelmarh HSKCIEpUMEHTAIbHBIE 3aJaud MO0 TeMaMm
"Mertammel" u "Hemeramnsl') B COOTBETCTBHH C
MpaBHJIaMU TEXHUKH 0€30MaCHOCTU MPH OOpaIleHUH
C BEIIEeCTBaMU U JIaOOpaTOPHBIM 000PYIOBAHUEM;
MPEJICTABIIATD pEe3yJIbTaThI XUMHYECKOTO
JKCIIepUMeHTa B  ¢GopMe 3alucu  ypaBHEHHM
COOTBETCTBYIOIIMX peakiuuii u  (GopMyIupoBaTh
BBIBOJIBI HA OCHOBE ITUX PE3YJITATOB;

[IP6 6 yMmerp aHAMU3UPOBATh XHUMHUYECKYIO
uH(pOpPMAILIKIO, MOJIYYaeMyI0 U3 Pa3HbIX HUCTOYHHUKOB
(cpeactB maccoBoi nH(popmanuu, cetb MHTepHET u
IpyTHe);

[IP6 4 BnageTh OCHOBHBIMH METOJAMU HAYYHOTO
MO3HAHUS BELIECTB M  XUMHYECKUX  SBJICHUU
(HabmoeHuMe, U3MEpPEHHUE, DKCIIEPUMEHT,
MOJEIUPOBAHUE); YMETh NPOBOJUTH PACYETHI IO
XUMUYECKUM (opMysiaM U YPaBHEHHUSIM XUMHUYECKHX
peakluii ¢ MCIOoNb30BaHUEM (U3MUECKUX BEIUYMH,
XapaKTepU3yIOIIUX BEIIECTBA C KOJUYECTBEHHOMN
CTOPOHBI: MaccChl, 00be€Ma HOPMAJBLHBIE YCIIOBHS)
ra3oB, KOJMYECTBA  BEIIECTBA;  MCIIOJIb30BATh




TpeOOBaHMI H)PTOHOMUKH, TEXHUKHU O€30MTaCHOCTH,
TUTHEHBI, PECypCcoCcOepeKeHMS, PABOBBIX U
TUYECKUX HOPM, HOPM HH(DOPMAITMOHHOM
0€3011aCHOCTH,

- BJIaJICTh HAaBBIKAMH PACIIO3HABAHUS U 3aITUTHI
uHpopMaIuu, THPOPMAITMOHHOM O€301MaCHOCTH
JMYHOCTH;

CUCTCMHBIC XHMMHWYCCKHC 3HAHUA IS TIPUHATHA
pemeHHﬁ B KOHKPCTHBIX JKH3HCHHbBIX CHUTyalUAX,
CBA3AHHBIX C BEIICCTBAMHA U UX IMPHUMCHCHUCM

OK 04.
DddexTrBHO
B3aIMOJIENCTBO

BaTb U pa6OTaTI> B

KOJIJIEKTUBE
KOMaH/Ie

51

- TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOATCIIbBHOCTH U

CaMOOIIPEIEIEHUIO;

MP 03 OBiazieHue HaBBIKAMU y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOM W COLMAIbHOMU
JIeSATEIbHOCTH,

OBnaneHue yHUBEpPCAIbHBIMM KOMMYHUKATUBHBIMHU
JNENCTBUSMMU:

JIP 07 6) coBMecTHas! 1eATEIbHOCT:

- NOHMMAaTh M  MCIOJB30BATh  IPEUMYLIECTBA
KOMaH/JHOW ¥ UHIMBUYalTbHOU paboThI;

- INPUHUMATh L[EJIM COBMECTHOW JIESTEIBHOCTH,
OpPraHU30BbIBATh U KOOPAMHUPOBAThH JIEUCTBUS IO €€
JOCTHKEHHUIO: COCTAaBJIATh IUTaH JEUCTBUH,
pacupenesaTb poiad € y4eTOM MHEHUH YYaCTHUKOB
00CyKJ1aTh pe3yIbTaTbl COBMECTHOM pabOThI;

- KOOPJAMHUPOBATh U BBINOJHATH PabOTy B YCIOBHUSAX

peaNbHOTO0, BUPTYATBHOTO W KOMOWHHUPOBAHHOTO
B3aNMOICHCTBHS;
OCYHIECTBJISITh  IMO3UTUBHOE  CTPATETMYECKOE

MOBEJICHUE B PA3IMYHBIX CHUTYalUsX, MPOSBISATH
TBOPYECTBO U BOOOpakeHUe, OBITh HMHUITUATHBHBIM

OByajicHue yHUBEPCATbHBIMU PETYJISTHUBHBIMHU
NEUCTBUSIMMU:

[1P6 3 yMeTh IJIaHUPOBAThH U BBIMOJHATHXUMHUYECKUM
DKCIIEPUMEHT (IIPEBpALCHUS] OPTAaHUYECKUX BEILIECTB
[IPU HArPEBAaHUH, MMOTYUYEHUEITUIIEHA U U3YUEHUE €T0
CBOWCTB, KAYECTBEHHbIC PEAKIMU Ha aJIbJIETU/IbI,
KpaxMaj, YKCYCHYIO KHCIIOTY; JIEHaTypamus OelKOB
Npy  HArpeBaHWM, I[BETHBIE peakuuu OEIKOB;
MPOBOJIUTh PEAKIIMA HOHHOTO OOMEHA, OINPEACNIAThH
Cpelly BOOHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIUU HA
cynbdar-, KapOOHAT- W XJIOPHUA-aHUOHBI, HA KATHOH
aMMOHUS;

[IPG 5 pemiats 3KCIEpUMEHTAIBHBIE 33]Ja4YH IO
temaM "Metamibl" 1 "HeMeranasl" B COOTBETCTBUH C
MpaBUIaMU TEXHUKU O€30MaCHOCTH MPHU OOpaIeHUN
C BemecTBaMU W J1abOpaTOPHBIM OO0OpPYIOBAHHUEM;
MIPEJCTABIATh pe3yJIbTaThl XUMUYECKOTO
dKCIIEpUMEHTa B (opMe 3amucu  ypaBHEHUU
COOTBETCTBYIOIIMX peaknmuii u (HopmMyIupoBaTh
BBIBOJIbI HA OCHOBE ATUX PE3YJIbTaTOB




MP 02 r) npunsiTie ce0s U APYrux JIHOICH:

- IPUHUMATh MOTUBBI U apTYMEHTBI JPYTUX JIIOAEH
IIPU aHAJIU3€ PE3yJIbTAaTOB ACSITEIbHOCTH;

- IPU3HABaTh CBOE MPABO W MPaBO APYTUX JIIOAEH Ha
OILINOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIIUU
JPYroro 4eioBeKa

OK 07.
CopeiicTBoBaTh
COXPaHEHUIO

OKPY Karolen
Cpelbl,
pecypcocoepex
€HUIO, IPUMEHSTh
3HAHUS 00
U3MEHEHUU
KJIUMarTa,
TIPUHITATIBI
OepexKIIMBOTO
MIPOU3BOJICTBA,

3P PEeKTUBHO
JIEACTBOBATH B
YpE3BbIYANHBIX
CUTYaLUsAX

JIP 14 B 00macT# 3KOJIOTHYECKOT0 BOCIUTAHUSL:

- c(hOPMHUPOBAHHOCTh  IKOJOTHYECKON  KYJIBTYDHI,
IMOHMMAaHHE BIMSHUSA  COIHAJIbHO-IYKOHOMHUYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOJHOW M COLMAIBLHOMU
Cpepl, OCO3HaHHE rI100aJILHOTO Xapakrepa
AKOJIOTMYECKUX MTPoOIIeM;

- IJJAHUPOBAaHME M OCYIIECTBICHUE JCUCTBUM B
OKpY’>KalollleW Cpele Ha OCHOBE 3HaHUS IeJeH
YCTOMYHUBOTO PAa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HEMNPUITUE ICUCTBUM, NPUHOCAIIMX BPEL
OKPYXKaIOIIEH Cpee;

- yMEHHE MPOTHO3UPOBATH
9KOJIOTUYECKUE  MOCJICACTBUS
JIEUCTBUI, IPEIOTBPALIATH UX;
- pacCUIMPEHUE ONbITA ACATEIBHOCTH SKOJIOTHYECKOU

HC6J’IaI‘0HpI/I}ITHBIC
nNpeANPUHUMACMBIX

HaIPaBJIECHHOCTH;
MP 03 OBJIAJICHUE HaBBbIKAMU y4e0HO-
WCCIICIOBATEIIbCKOM, MNPOEKTHOM H  COLMAJIbHOMU
JIeSITCIIbHOCTH;

I[IP6 1 cdopmupoBaTh  MOPEACTABICHUA: O
XMMHUYECKON COCTABIIAIOLIEN €CTECTBEHHOHAYYHOU
KApTUHBI MUpPA, POJU XUMHUU B MO3HAHUU SIBJIICHUI
MIPUPOIBI, B POPMUPOBAHUHU MBIIICHUS U KYJIBTYPbI
JUYHOCTH, €€ (YHKIHMOHAJIBHOW TPaAMOTHOCTH,
HEOOXOIUMOM Ui PelIeHUs] MPAKTUYECKUX 3a/1ad U
HKOJIOTMYECKH 0O0CHOBAHHOT'O OTHOILIEHUS K CBOEMY
3I0POBBIO U IPUPOIHOM CPELE;

[IP6 5 ymerp coOmoaaTh MpaBHiia SKOJIOTHYECKU
1[E€JIECO00PA3HOT0 TOBEJIEHUST B OBITY U TPYAOBOU
NEATEIbHOCTH B LIENSAX COXPAHEHUSI CBOETO 3/I0POBBS
U OKpYyXarolle MNPUPOJHOM Cpenbl; YUYUTHIBATH
ONAaCHOCTb BO3JCHUCTBUS Ha JKUBBIE OPTraHU3MBbI
ONPEIEIICHHBIX BEILECTB, MMOHUMAs CMBICII
II0KA3aTesIsl NPEAEIBHON JOIY CTUMOM KOHLEHTPALUH

-TOTOBHOCTb K CAMOPAa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CAMOONPEAEIIECHUIO; -
OBJIAJICHUE HaBBIKAMH YUEOHO-
MCCIIEIOBATENIbCKOW, IPOCKTHOU U COUAIIBHOMN

[1P6 1 CpopmMupoBaHHOCTH MPEACTABICHHUI O MecTe
XMMUU B COBPEMEHHON HayyHOW KapTUHE MHUDA;
MOHUMAaHHE POJIM XUMUU B POPMUPOBAHUH

Kpyrosopa ¥  (pyHKUIMOHAJIbHOM  TIPaMOTHOCTH
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NEATEIIBHOCTH; YeJI0BEKA JUIA PELICHUS IPAKTUYECKUX 3a/1ay;
K 5.7 5.7 - IPUHUMATh LEJIN COBMECTHOU NEATEIBHOCTH, [1P6 5 Brnanenue npaBusaMu TEXHUKHA 0€30MaCHOCTH
ITpoussBoauTh OpPraHU30BbIBATH U KOOPAMHUPOBATH ACUCTBHS 10 €€ | IPU UCIOJIB30BAHUM XMMUYECKUX BELIECTB;
OLICHKY JOCTUIKEHUIO: COCTABIATH IUIAH IEUCTBUN, ITP6 6 ChopMUPOBAHHOCTH COOCTBEHHOM NO3ULMH 110
uH(OPMALIMOH pacIpenensaTb pojiv ¢ y4eTOM MHEHUI OTHOMICHUIO K XAMHYIECKOH uH(pOopManuy,
HOL Y4aCTHUKOB 00CYK/IaTh Pe3yJIbTAThI ITOJIy4a€MOU U3 Pa3HbIX HUCTOYHUKOB
CHCTEMBI JIJIsI COBMECTHOM padOThI; - KOOPAUHUPOBATH U
BBISIBJICHUS BBITNOJIHATH pa0dOTy B YCJIOBUAX PEajIbHOIO,
BO3MOKHOCTH ee | BUPTYaJIbHOIO U KOMOMHUPOBAHHOTO
MO/IEpHU3ALIUN B3aUMO/JICHCTBUA; - OCYILIECTBIIATH IIO3UTUBHOE
CTPAaTETHYECKOE MMOBEACHNUE B PA3IUYHBIX
CUTyallUsIX, MPOSIBISITH TBOPYECTBO M BOOOpaKeHUE,
OBbITh MHUIIMATHBHBIM
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOEPA30OBATEJIBHOM

JANCHUAITVIMHBI «XUMMUWA»

2.1 O0beM AUCHUITHHBI M BBl y4e0HOH padoThl

Buna yueOHoi padoThI

O01eM B yacax

O0bem 00pa3oBaTeIbHOM MPOrPAMMBI JUCHMIITIMHBI 72
B T.4.

OcHoOBHOe coiepkaHne 32
BT. U..

TEOpPETUIECKOE 00yUeHNE 32
MPaKTUYECKUE 3aHATHUS 16
71ab0paTOpHBIC 3aHATHS 16
IIpodeccnoHAIbHO-OPHUEHTHPOBAHHOE CO/IEPIKAHUE

(comep:xkaHne NPUKJIATHOTO MOTYJIA) 40
B T. U..

TEOpPETUIECKOE 00yUeHNE 20
MPaKTUYECKUE 3aHATHUS 20

IIpomexyTounas arrecrauus (IMPpPepeHInPOBAHHBIN 3a4ET)
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2.2 TemaTnuyeckuii IJIaH U cojiep:kaHue YUeOHOI T CUMILTHHBI

dopmupye
HaunmenoBanue |Coaep:xanne yue0HOro Marepuasia (0OCHOBHOe U MpodeccuoHaIbLHO- O0beM | Mble
pa3iesioB M TeM | OPUEHTHPOBAHHOE), T1A00PATOPHBbIE  MPAKTHYECKHE 3AHATHS, IPUKJIAAHOM MOayJb YacoB | KoMIleTeH
10171
1 2 3 4
OcHoOBHOe coiepxanue 70
Pa3znen 1. OCHOBBI CTPOEHHS BellleCTBA 6

OcHoOBHOe conepxanue

Teopernueckoe o0yuenmne

CoBpemeHHas Mojielib CTpoeHUss aroMa. CHUMBOJIUYECKHUM SI3bIK XUMHUHU. XUMUYECKUM

AJIEMEHT. DJIEKTpOHHAs KoHpuTyparus atoma. Kimaccupukanusi XuMAIYeCKUX 2JIEMEHTOB
Tema 1.1. (s-, p-, d-nnemenTsl). BaneHTHbIE 37€KTpOHBI. BaneHTHOCTb. DIEKTpOHHAs MNpUpOJa 2
Crpoenue XUMHUUYECKOU CBA3U. DIEKTPOOTPULIATENbHOCTh. BUbl XUMHYECKOH CBSI3U (KOBaJ€HTHAS,
aTOMOB MOHHAs!, MEeTAJNTNYeCKas, BOAOPOIHAS) U CIIOCOOKI ee 00pa3oBaHus
XUMUHCCKHIX JlaGopaTopHble 3aHATHSA 2 OK 01
AJIEMEHTOB U — — — —
puposa Peiienue 3amanuii Ha UCIOJIB30BAaHUE XUMUYECKOU CHMBOJIMKH 1 Ha3BAHUIi COE/MHEHMUL
XUMUYECKOi 0 HOMEHKJIAType MEXIyHapOJAHOTO COI03a TEOPETUYECKOW M MPUKIAAHOW XUMUU U
CBSI3M TPUBUAJBHBIX HA3BaHUM JUISI COCTaBICHUS XUMHUYECKUX (OPMYyJT JIBYXaTOMHBIX

COEIMHEHHUH (OKCHIIOB, CyIb(UIOB, TUIPUAOB U T.M.) U JIPYTUX HEOPTraHUYECKUX ’

COEIMHEHUU OTIENbHBIX KJIACCOB.

[IpakTrueckue 3a7aHusl Ha YCTAHOBJICHHUE CBSI3H MEXKIY CTPOCHUEM aTOMOB XMMUYECKUX

AJIEMEHTOB U MEPUOJIUYECKUM H3MEHEHHEM CBOMCTB XUMHUYECKUX DJJIEMEHTOB U HUX

COEIMHEHHI B COOTBETCTBUH C MOJIOkKEHUEM [leproandeckoil CUCTEMBI.
Tema 1.2. OCHOBHOE coepKaHue 2 OK 01
[Tepuoanueckuin OK 02
3aKOH U IIpakTHYecKkHe 3aHATHSA 2
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tabmuma J[.1.

MenneneeBa

[Iepuoanueckas cucrema xumuueckux 3yeMeHToB J[.11. Menneneesa. ®uznueckuit
CMBICIT

[lepuonnueckoro 3akona J[.M. MenneneeBa. 3aKOHOMEPHOCTH HM3MEHEHHsI CBOICTB
XUMHUYECKUX DJIEMEHTOB, 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU
C MOJIOKEHUEM XMMHUUYECKOTO 3eMeHTa B [lepuoanueckoil cuctemMe. MUpOBO33pEHUECKOE
1 HayuyHoe 3HaueHue Ilepmomgmueckoro 3akona .M. Menneneesa. Ilpornossr /JI.H.
MenpeneeBa. OTKpbITHE HOBBIX XHUMHUYECKMX JJEMEHTOB. PenieHne mNpakTHUKO-
OPHEHTUPOBAHHBIX TEOPETUUECKUX 33aJaHUI HA XapaKTepU3aLUI0 XUMUYECKUX dJIEMEHTOB
«Merannnueckue / HEMETANIMYECKUE CBOWMCTBA, JIEKTPOOTPULIATEILHOCTh
XAMHUYECKUX DJIEMEHTOB B COOTBETCTBUU C UX JIEKTPOHHBIM CTPOCHUEM U ITOJI0KEHUEM B
MEPUOIUYECKON CUCTEME XUMHUYECKUX dJieMeHTOB J[.M. Menneneesa»

Pa3znen 2. XuMuueckne peakiumn

Tema 2.1.
Turnbr
XUMHYECKUX
peakuuin

OcHoOBHOe conepxkanue

Teopernueckoe o0yuenue

Krnaccudukanys u TUIBI XUMUYECKUX PEAKLUN C ydacTHEeM HEOPraHMYECKUX BEIIECTB.
CocraBiieHue ypaBHEHUN peakuil COeIMHEHUs, pa3IoKEHUs, 3aMellleHus, 0OMEHa, B T.U.
peaKkuui rOpeHust, OKUCIIEHUsI- BOCCTAHOBJICHUS.

(\OR I NG =)

YPaBHeHI/Iﬂ OKHCJICHHUs-BOocCcTaHOBICeHUS. CTeneHb okucieHus. OKUCINTENb U
BOCCTaHOBHUTCIIb.

CocraBneHue u YPaBHHUBAHHUEC OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX pCaKHI/Iﬁ METOAOM
OJICKTPOHHOTO 0amadca. OKMCIUTEILHO-BOCCTAHOBUTEILHBIC p€aKuuu B IpUpoac,
IMPOU3BOACTBCHHBLIX IMPOLCCCAX U JKUZHCACATCIBHOCTH OPraHu3mMoOB

IpakTnyeckue 3aHATHS

KonnyecTBeHHbIC OTHOIIEHUS B XUMUHK. OCHOBHBIC KOJIMUECTBEHHBIC 3aKOHBI B XUMHU U
PaCUYCThI IO YPABHCHUAM XHUMHWYCCKHUX pCaKHHﬁ. Mo Kak CINHHIIA KOJITNYCCTBA
BCIIICCTBA. MOJIHpHa}I Macca. 3aKOHBI COXpaHCHHUA MAaCChbl U DHEPTUH. 3aKoH ABoraszo.
MOJ'IHpHBIﬁ 00BbeM ra3oB. OTHOCHTEIbHAS IIOTHOCTH Ta30B. PacueTsl mo YPaBHCHUAM

XUMHUYECKUX PEAKIINH ¢ UCTIOJIb30BAaHUEM MACChI, 00beMa (HOpMAaJIbHBIE YCIIOBHS) TA30B,
KOJIMYECTBA BEIIECTBA

OK 01
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Tema 2.2.
DIEKTPOIUTHYE
cKast
JIUCCOIAAIIHS U
MOHHBINM OOMEH

OcHOBHOe conepxanne

Teopernueckoe o0yueHue

Teopus >AEKTPOJUTUYECKON auccounanud. WOHBL. DIJIEKTPONUTHI, HEAIEKTPOIUTHI.
Peakiuu nonnoro oomena. CocraBieHHe peakuii HOHHOTO OOMEHa MyTeM COCTaBICHHUS
UX TIOJHBIX U COKPAUICHHBIX MOHHBIX YpaBHEHUN. KHCIIOTHO-OCHOBHBIE PEAKIUU.
3aaHusl Ha COCTABJIEHUE HOHHBIX pEeaKLIni

1IaG OK 01

A00paATOPHLIC 3AHATHA OK 04
JlaGopatopHas pabota "TuUnbl XUMUYECKUX PeaKIui".
HccnenoBanue TUIIOB (110 COCTABY U KOJIMYECTBY UCXOAHBIX U 00Pa3yIOIIUXCS BEUIECTB) U
MPU3HAKOB XUMUYECKUX peakiuil. [I[poBeaeHune peakiniit HOHHOro oOMeHa, onpeeeHue
cpeabl BOJHBIX PACTBOPOB. 3alaHHs HA COCTaBJIEHUE HOHHBIX PEAKIINIA

KonTpoabnasn
CrpoeHue BellecTBa U XUMAYECKUE PEAKIIUU

padora 1

Paznea 3. PacTBOpBI

Tema 3.1. OCHOBHOE CO/lep:KaHIe

[TonsTue o

pacTBopax IpakTHYeCKHE 3aHATHS

OK 01

PactBopenue kak (pusmko-xumuueckuii mponecc. PactBopsl. CiocoObl IPUTOTOBICHHUS OK 02
pactBopoB. PactBopumocTh. MaccoBasi 107 pacTBOpeHHOro BemiecTtBa. CMBICT OKO7
NoKa3aresid MPeaeiabHO JOIMYCTUMOM KOHUEHTPAlMd W €ro MCIOJb30BaHUE B OLIEHKE HK'5.7
HKOJIOTUYECKOM 0€30MacHOCTH. 5.7

[IpaBuna 3KOIOTHYECKH 11€71€cO000pa3HOro MOBEICHUS B OBITY U TPYJOBOU NEATEIHHOCTH
B IIEJISIX COXPAHEHUs! CBOErO 3/I0POBbSl M OKPYKAIOIIEH NPUPOJHON CPEelbl; ONACHOCTH
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BOBHCﬁCTBHH Ha JKUBBIC OPraHrU3MEI OITPCACICHHBIX BCIICCTB.
Pemenue IMPAKTHUKO-OPUCHTHPOBAHHBIX PACYCTHBIX SaI[aHI/Iﬁ Ha PaCTBOPHI,
HCII0JIb3YCMBIC B OBITOBOM U HpOHBBOI{CTBCHHOﬁ ACATCIIBHOCTH YCJIOBCKA

ra3, aMMuak, ralli€cHasa M3BC€CTh, HCralcHasa U3BCCTh, IIMTbEBaA COda U szyer): Ha3bIBaATb

Tema 3.2. JlaGopaTopHble 3aHATHSA 2
Hccnenosanue | JlagoparopHas pabota «[IpHrOTOBICHHE PACTBOPOB».
CBOHCTB [TpuroroBiacHHEe PacTBOPOB 3aJaHHON (MacCOBOM, %) KOHIIEHTpAIMK (C MPAKTHKO- )
pacTBOpoOB OPUEHTUPOBAHHBIMU BOMPOCAMU) U OINPEICICHUE CPEIbI BOJHBIX PACTBOPOB.
Pemenune 3ana4y Ha MPUTOTOBJIEHNE PACTBOPOB
Pasnen 4. CTpoeHue U CBOIICTBAa HEOPTAHNYECKUX BelleCTB 16
OcHOBHOe conepxkanue 4
Tema 4.1.
Kinaccudpukanus, | Teopernueckoe o0yyenue 2
HOMEHKJIaTypa =
1 cTpocHHE [Ipeamet Heoprannueckoi xumun. Kinaccudukarms Heopraundeckux Bemiects. [IpocTeie
U CJI0KHbIE BenlecTBa. OCHOBHBIE KIJIACCHI CIIOKHBIX BEIIECTB (OKCUIbI, TUIPOKCUIBI,
HEOpTaHIriec KHUCJIOTHI, COJIN). B3aMMOCBSI3b HEOPraHMYECKUX BEIIECTB. ATpEraTHbIe COCTOSHUS
X Betiects BelecTBa. Kpucrammueckue u amopdHble BeecTBa. TUITbI KPUCTATUIMYECKUX PEIIETOK )
(aToMHast, MOJIEKYJISIpHASI, MIOHHAS, METAJUTNYECKasl). 3aBUCUMOCTh (PM3UYECKUX CBOWMCTB
BEILIECTBA OT TUNA KPUCTAINTIMYECKOU PEIIETKU. 3aBUCUMOCTh XUMUYECKOW aKTUBHOCTH
BEILIECTB OT BUJA XUMUYECKOU CBS3U U THUINA KPUCTALIMYECKON pereTku. [[puunHsl
MHOT000pa3us BEUIECTB
IIpakTHuyeckue 3aHATUS 2
HomenknaTypa HeopraHU4eCKuX BEUIECTB: HA3BaHUE BEIIECTBA UCXOMAS U3 UX
XUMHUYECKOH (POPMYIIBI UIIM COCTABIIEHUE XUMUUECKOU (DOPMYJIIBI UCXO/1S U3 HA3BaHUS OK 01
BeniecTBa o MexayHapoaaon (MIOITAK) nnu TpuBraibHOM HOMEHKJIATYPE. ) OK 02
Pemenre mpakTuyeckux 3alaHuid 1O KIacCU(UKAIIUU, HOMEHKJIATYPE U XUMHIECKUM K 5.7
(dbopMysiaM HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIAcCOB (YrapHbIi ra3, yriaeKucibIi 57 '
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¥ COCTaBJIATH POPMYJIIbI XUMHUUECKHUX BEIIECTB, ONMPEACIIATh NPUHAJICKHOCTD K KJIACCy.
Ncrounnku xumuyeckoit nudopmanuu (cpeacTs MaccoBoi nHpopmanmu, cetb IHTepHET
u npyrue). [lonck nHpopMaiuy 1o Ha3BaHUAM, HAECHTUPHUKATOPAM, CTPYKTYPHBIM

dopmynam.

Tema 4.2.
Du3uke-
XUMHUYCCKHUE
CBOMCTBA
HEOpPraHUYECKUX
BCIIICCTB

OcHoBHOE coiepKaHue

Teopernueckoe o0yueHue

Metamnbl. O6mue ¢puznyeckne 1 XuMu4eckue cBoncTBa MeTaioB. CriocoOsl
NOJIyYeHUs. 3HAYEHUE METAJNIOB U HEMETAIJIOB B IPUPOJAE U KUZHEAEATEIIbHOCTH
yeJioBeKa U opraHu3MoB. Koppo3usi MeTassioB: BUAbI KOPPO3HH, CIOCOOBI 3aIUThI
METAJJIOB OT KOPPO3UHU

Hemeramnbl. O6mue gpusnyeckre U XMMUYECKUe CBOMCTBA HEMETAIUIOB. THUIIUYHBIE
cBoiictBa HeMeTayioB IV- VII rpynm. Knaccudukanus u HOMeHKIaTypa COeMHEHUM
HeMeTa/uioB. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE.

IIpakTHYeckue 3aHATUS

XHUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB (OKCUIOB,
TUAPOKCHUJIOB, KUCJIOT, COJIEH U JIP.). 3AKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB IPOCTHIX
BEILIECTB, BOAOPOAHBIX COCIMHEHNH, BBICIIIMX OKCUIOB U TUIAPOKCUIOB.

JlaGopaTopHble 3aHATHSA

JlaGopatopHas paboTa «CBOMCTBa METAJIIOB». B3anMoaelicTBre METAIIJIOB € BOJIOH, a
TAK)KE C PAaCTBOPAMHU COJIEM U pACTBOPpAMHU KHUCIIOT. B3auMonecTBUE CEPHOM U a30THOMU
KHUCJIOT ¢ MeApt0. COCTaBIEHNE YPABHEHU XUMUUECKUX PEAKLUI C yYaCTHEM MPOCTHIX U
CJI0’KHBIX HEOPTAHUYECKHUX BEIIECTB: METAJIOB U HEMETAJUIOB; OKCUJ0B METAJIJIOB

OK 01
OK 02
I1IK 5.7
5.7
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AKOJIOTUYECKHU 11€JIeCO00Pa3HOTO MOBEACHUS B ObITY U TPYIOBOM AESATENBHOCTU B LIEIIAX
COXpaHEHUsI CBOETO 3/10POBbs M OKPYkKAIOLIEH TPUPOAHON CPEIbI.
Pelienre npakTHKO-OPUEHTUPOBAHHBIX 3a/IaHUI HA TPUMEHEHUE puHIumna Jle-

Tema 4.3. OcHoBHOeE coepKaHue 2
Nnentndukanus | JlaboparopHsbie 3aHATHS 2
Heopranudecku | JlaboparopHas pabota «MnenTudukars HeOPraHUMIECKUX BEILIECTB».

X BEILECTB Pemienne 5SkcnepuMeHTanbHBIX 3a4ad 110 XWMHMYECKUM CBOWCTBAM METAJUIOB U OK 01
HEMETAJUIOB, 110 PACIIO3HABAHUIO U NIOJIyYCHUIO COCIMHEHU METAJUIOB U HEMETAJIJIOB. I1IK 5.7
WNnentudukaus HeOpraHMYECKUX BEIIECTB C UCIIOJIb30BAHUEM MX (PU3UKO-XUMHUYECKHX 5.7
CBOICTB, XapaKTEepPHBIX KaueCTBEHHBIX peakinii. KauecTBeHHbIE peakiiu Ha cyiabdaT-,
KapOOHAT- U XJIOPUJI-aHUOHBI, HA KATHOH aMMOHHSI
KoHnTpoabHasn .
CBolicTBa HEOPraHUYECKUX BEILIECTB

pabora 2

Paspnen S. Kunernueckue 1 TEpMOIMHAMUYECKUE 3aKOHOMEPHOCTHU MPOTEKAHUSI XUMUYECKUX 6

peakuuin

OcHoBHOe coxep:kanne 6

geMa 5.1 Teopernueckoe 00yuenue 4

X;;Eiiﬁinx CKOpoCTh peakuuy, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PAKTOPOB: MPHUPOIbI pearupyiorux 2

peaKii, BELLIECTB, KOHLEHTPALHH PEArHpYIOIINX BELIECTB, TEMIEPATYPbl U ILIOLIA/H PEaKIHOHHOM

noBepxHOCTU. TemnoBeie 3(PPEKTh XUMUYECKUX pEAKIUNA. DK30- U IHIOTEPMUYECKUE,
XHUMHUYECKOE
peakLnH.

paBHOBECHE . .

OO6patumMocTh peakiuil. XuMU4ecKkoe paBHOBECHE U €0 CMEIICHHE 0] IeHCTBUEM o) OK 01
pa3nuyuHbIX (PAKTOPOB (KOHLEHTPALUs pEareHTOB WK IPOAYKTOB PEaKLuy, JaBICHHE, OK 02
TeMIIepaTypa) AJI1 CO3aHNs ONTUMAIbHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX 1K 5.7
npoueccos. [Ipunnun Jle [latense 57 '

JlabopaTopnasi pabora 2 '
JlabopatopHas pabora «CKOpPOCTh XMMHUYECKHX peakiuid. CMeIeHne XUMUYECKOTO
paBHOBecHsi» PelieHne MNpPakTUKO-OPMEHTHUPOBAHHBIX 3aJaHUl Ha aHalu3 (PaKkTOpOB,

BIMSIOIIMX HAa W3MEHEHUE CKOPOCTM XHMHYECKOW pEakuud, B T.4. C MO3ULUI )




\ [TaTenbe nst HAXOKACHUS HATPABIICHUS CMEILICHUS \ \

IIpodeccnonaIbLHO-OPUEHTHPOBAHHOE COep KaHue (coep:KaHue MPUKIATHOTO MOTYJIs)

Pasnea 6. Xumust B ObITY M IPOU3BOJACTBEHHOM IeSITeIbHOCTH YeJI0BeKa 6

Xumus B ObITY OCHOBHOE cofep:KaHue 6 |OKOI

U 5 OK 02
HPOM3BOJICTBEH Teopernueckoe o0yyenune OK 04
HO Hosgeilmuye 10CTHKEHNS] XUMUYECKON HAYKH U XMMHUYECKON TeXHOJIoruu. Posp 0K 07
NeATEIBHOCTH XUMHH B 00€CTIEUEHUH IKOJOTUUECKON, JHEPTeTUYECKOM U MUIIEBON O€30MMaCHOCTH, K 5.7 5.7
JeIOBEKa pa3BuTHn MeauLMHBL. [IpaBuia noucka u aHaanM3a XMMUYECKON HH(pOpMaLMK 13 2

pa3IMYHBIX UICTOYHHUKOB (Hay4yHasi U yueOHO-Hay4Has JIUTepaTypa, CpeCTBAa MacCOBOU
uHpopMaluu, cetb HTepHeT)
IIpakTHyeckue 3aHATHSA 2

[Touck ¥ aHAIN3 KEMCOB O MPUMEHEHUM XMMHUYECKUX BEIIECTB M TEXHOJIOTUH C YYETOM
Oynymielt mpodeccuoHanbHON ASATETBHOCTU IO TeMaM: KPacKW, UCTOYHUKH DHEPTUH,
OpraHUYECKHe U MUHEPAIbHBIC YI00PEHMUS, JICKAPCTBEHHBIC BEIIECTBA, OLITOBAS XUMUSI.
3ammrTa: IlpeacraBineHue pe3yabTaTOB PEIICHUS KEWCOB B (popMe MHUHH-IOKIaNa C
MpE3EHTAEN

Paszpnen 7. CTpoeHue U CBOICTBa OPraHUYeCKHX BellecTB 24

OcHoOBHOE coiep:KaHue 6
Teopernueckoe o0yueHue 4

[losiBneHue U pa3BUTHE OPTaHUYECKON XUMUU Kak Hayku. [Ipeamer oprannueckoi
XUMHH. MECTO U 3HaYEHNE OPTaHUYECKONW XMMHUH B CUCTEME €CTECTBEHHBIX HAYK. 2 OK 01
XHUMUYECKOE CTPOCHHUE KaK MOPSAOK COEOWHEHHS aTOMOB B MOJEKYJIE COIVIACHO HX MK 5.7
BaJIEHTHOCTH. OCHOBHBIE IOJIOKEHUS TEOPUU XUMUYECKOI'O CTPOEHUS OPraHUYECKUX 57
coenmHenut  A.M. DbyrtnepoBa. YrnepoaHbIM CKEJIET OPraHMYECKOW  MOJIEKYJIBI.
3aBUCUMOCTh CBOMCTB BEILIECTB OT XMMHYECKOIO CTPOECHMS MoJIeKyJ. M3omepus u
WU30MEPBI.

[Tonsarue o pyHkuroHaIbHOM rpynmne. Pagukan. [TpuHiumnel kiaccuduxanuu

Tema 7.1.
Knaccudukamms
CTpOCHHUE U
HOMEHKJIaTypa
OpPraHUYEeCKUX
BEIIIECTB
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OpraHMYECKUX COeAMHEHU. MexlyHapoaHasi HOMEHKIaTypa U MPUHIIUIIBI
HOMEHKJIATyphl Oprannueckux coeauHeHuil. [lonstre 06 a3oTcoaepkamumx
COEIMHEHMSIX, OMOJIOTUYECKU aKTUBHBIX BEIIECTBaX (yIieBOJaX, )KUpax, OeaKax u ap.),
BBICOKOMOJIEKYJISIPHBIX COETUHEHUAX (MOHOMED, MOJTUMED, CTPYKTYPHOE 3BEHO)

IpakTnyeckue 3aHATHS

HomeHnknaTtypa opraHn4ecKkux COeIMHEHUH OTAENbHBIX KJIACCOB (HACBIIIEHHBIE,
HEHACHIIIICHHBIC U ApOMAaTUYECKHUE YTIIEBOJOPObI, CIUPTHI, (DEHOJIBI, AJTbICTH/IBI,
KETOHBI, KapOOHOBBIE KUCIIOTHI 1 Jip.) COCTaBICHNUE MTOTHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (DOPMYJT OpraHUYECKUX BEUIECTB OTIIEIbHBIX KJIACCOB, UCIOJIb3YsI UX
Ha3BaHUs MO0 CUCTEMATUYECKON U TPUBUAJIbHOM HOMEHKIAType (3TUJIEH, allETUJICH,
TIIMLepuH, GpeHod, popmanbaeru, yKCycHas KUCIoTa, IIuuH). PacueTsl npocreiei
(bopMyJIbl OPraHMYECKOM MOJIEKYJIBI, HICXOS U3 DJIEMEHTHOro cocTaBa (B %)

Tema 7.2.
CBoiicTBa
OpraHUYECKUX
COCIMHECHUM

OcHoBHOE coiepKaHue

14

Teopernueckoe o0yuenune

DU3NKO-XMMUYECKAE CBOMCTBA OpPraHUYECKUX COCAUMHEHUN OTHENbHBIX KJIACCOB
(ocoOeHHOCTH Knaccu(UKalMM 1 HOMEHKJIATYpbl BHYTPH Kjlacca; TOMOJIOTUYECKUH psilt U
oOmass gopmyna; uzomepusi; (GU3NUECKUE CBOWCTBA; XMMHUYECKHE CBOMCTBA; CIIOCOOBI
IIOJIy4YECHMS): IPEACIIbHBIC YIIIEBOJLOPObI (AJIKaHBI ¢ IUKJIOATIKaHbI). ['OpeHne MeTaHa Kak
OJIMH U3 OCHOBHBIX UCTOYHUKOB TEILJIa B IPOMBILUIEHHOCTH U OBITY.
CBolicTBa MPUPOJHBIX YIJIEBOIOPOJIOB, HAXOXK/IEHUE B IPUPOJIE U IPUMEHEHUE AJIKAaHOB;
- MPEAEIbHBIE YIVIEBOAOPOABI (AJIKaHbI ¥ LUKIOAIKAHbI). ['OpeHne MeTaHa Kak OJWH U3
OCHOBHBIX HCTOYHUKOB TEIUIa B MPOMBIIUIEHHOCTH M ObITy. CBOWCTBa MPHUPOAHBIX
YTJIEBOJOPOIOB, HAXOXKECHUE B IPUPOJE U IPUMEHEHHE AJIKAHOB;

- HeTIpeJebHbIC (AJIKEHBI, AIKUHBI U AJIKaJUEHbl) U aPOMATHYECKUE YIJIEBOIOPOBL.
['opeHue aneTniIeHa Kak HICTOYHUK BBICOKOTEMIIEPATYPHOTO IIJIAMEHU I CBAPKH U
PE3KH METaIOB

- KHCJIOPOZICO/IEpKALLUE COEANHEHNUS (CTIUPTHI U (PEHOJIbI, KApOOHOBBIE KUCIIOTHI U

3¢upsl, AIBJETU/BI U KETOHBI, )KUPBI, YIIIEBOb). [IpakTHyeckoe mpuMeHeHne
STWIECHIJIMKOJIS, IHLepuHa, penona. [Ipumenenne popmanpaeruia, aneTanbIerua,
YKCYCHOM KUCIOTHL. Mblla Kak COJIM BBICIINX KapOOHOBBIX KUCIOT. MoOoIIue CBOMCTBA

OK 01

OK 02
OK 04
I1IK 5.7
5.7
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MbLJIa

IpakTnyeckue 3aHATHS

CBoOICTBa OPTraHUYECKUX COCTMHEHUM OTNICNIBHBIX KJIACCOB (TPUBHAJIbHAS U
MEXTyHapOIHasl HOMEHKJIATypa, XUMUYECKHUE CBOMCTBA, CIIOCOOBI TTOJTYUEHUS ):
MpeICIIbHBIE (AIKAHBI M IUKJIOAJKAHBI), HENPEAEIbHbBIC (aJIKEHBI, AIKWHBI U AJIKAIUCHbI)

U apOMaTHUYECKUE YTIEBOIOPOIbI, CIIUPTHI M (PEHOJIbI, KAPOOHOBBIE KUCIOTHI U AUPHI,
aNbJAETUIbl U KETOHBI, AMUHBI U AMUHOKHUCIIOTHI, BLICOKOMOJIEKYJISIPHBIE COCTUHEHUSI.
3aJaHKs HA COCTABJICHUE YPAaBHEHU XUMUUECKUX PEAKIIUM C y4aCTUEM OPraHUYEeCKUX
BEIIIECTB HA OCHOBAHUHU UX COCTaBa U CTPOCHUS

CocTtaBiieHHE CXE€M peaklnil (B TOM YKCIIE M0 NPEAJIOKEHHBIM IIETI0YKaM MpeBpaICHU),
XapaKTEepU3YIOINX XUMHUUYECKHE CBONCTBA OPraHUYECKHUX COCIUHEHUU OTIIEJIbHBIX
KJIACCOB, CITOCOOBI MX MOJTYUEHHUS U Ha3BaHUE OPTraHUYECKUX COSTMHEHUH TI0 TPUBUAILHON
WJIA MEXIYHAPOJHON CUCTEMATUYECKON HOMEHKIIATYPE.

Pemenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 33aIaHUI HA CBOMCTBA
OPTaHUYECKUX COCTMHEHUN OTJICJIbHBIX KJIACCOB

JlaGopaTropnas pabora

JlaGopatopHas pabota "lIpeBpaimieHuss OpraHMYECKUX BEIIECTB MPH HarpeBaHUH'.
[Tosryuenue 3TunEHA U U3yYEHHUE €ro CBOMCTB. MOIEIMPOBAHME MOJIEKYJ U XUMAYECKHUX
MpEeBpaIIEHU HA IPUMEPE ATAHA, STWICHA, alleTUJIEHA U JIp.

Tema 7.3.
Nnentuduxanu
ST OPraHMYECKUX
BEIIECTB, UX

OcHoBHOE coiepKaHue

Teopernueckoe o0yueHue

EI/IOOPFaHI/I‘-IeCKI/Ie COCIUHCHU. HpI/IMeHeHI/Ie 1 OMoJIoruyecKas POJIb YTIICBOJOB.

OK 01
OK 02
OK 04
K 5.7
5.7
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3HAYEHUE U
pUMEHEHUE B
OBITOBOH U
MIPOU3BOJICTBEH
HOM
JIeSITEJIbHOCTH
yeJIoBeKa

OxkucneHue yrieBoI0B - HCTOYHHUK SHEPTUH JKUBBIX OpraHu3MoB. O01acTu mpuMeHeHUs
amMuHOKHCIOT. [IpeBparnenns 0enxoB nuiy B opranusme. buonornueckue GpyHkunn
oenkoB. buonornyeckue GyHKIMK KUpoB. Posib opraHnueckoit XUMUM B pelICHUN
po0IeM MuIeBoi 6€30MacHOCTH

IIpakTHyecKkue 3aHATUS

Ponb oprannyeckoit XuMHUM B pellieHUH TPoOJIeM SHEPreTUUeCKoi 0e301acHOCTH, B
Pa3BUTUU MEAUIIMHBI, CO3JJaHUU HOBBIX MAaTEPUAIOB, HOBBIX HICTOUHUKOB YHEPTUU
(abTepHATUBHbBIE UCTOYHUKH dHEPruM). OMacHOCTh BO3ICUCTBHS Ha KUBbIE OPTaHU3MbI
OpraHUYECKUX BEUIECTB OTJEIbHBIX KJIACCOB (YTI€BOIOPO/IbI, CIIUPTHI, (PEHOIIBI,
XJIOPOPraHUYECKUE MPOU3BOIHbBIE, AJIBJIETHBI U JIP.), CMBICI MIOKA3aTeNs IPeIebHO
JOMYCTUMOM KOHIIEHTpAIUH

JlabopaTopHble 3aHATHSA

JlaGoparopras pabora: "UnmeHTmdukanys OpPraHUYECKHMX COCAMHCHUN OTIEIBHBIX
KjaccoB"

Nnentudukarus opraHUIeCKUX COSTUHEHUHN OTIEIBHBIX KJIACCOB (HAa IPUMEPE
aJIbJICTUIOB, KpaxMala, YKCYCHON KHCIIOThI, OSJIKOB | T.I1.) C UCTIOJIb30BAaHUEM HX
(U3UKO-XMMHUYECKUX CBOMCTB M XapaKTEPHBIX KAYECTBEHHBIX peakiuid. Jlenaryparms
Oenka rpu HarpeBaHuu. [[BeTHbIC peakinn OenKoB. BO3HNKHOBEHNE aHATTUTHYECKOTO
CUTHAJIa C TOUYKHU 3PEHUS] XUMUYECKHUX MPOIECCOB MPU MPOTEKAHNU Ka4€CTBEHHOM
peaKInu, MO3BOJIIONICH HACHTU(UIIUPOBATH MPEJIOKEHHBIE OPTAaHUIECKUE BEIIECTBA

Kontponbnas
pabota 3

CTpyKTypa ¥ CBOWCTBA OPraHUYECKUX BEIIECTB

IIpoMexyTouHasi aTTecTanus no aucuuminte ( auddepeHupoBaHHbIN 3a4eT)

Bcero

72
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3. YCJIOBUSA PEAJIM3AIIMU ITIPOT PAMMBI YUYEBHOU
JANCHUITIJIMHBI
3.1. TpeOoBanusi K MHHMMAJBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecrne4eHuIo

JIist peanuzanui MporpaMMbl AUCIHUIUIMHBL JOJIKHBI OBITh TPETyCMOTPEHbI
CJIeIyIOIUE CreUaIbHble MOMENIEHUs: YUeOHbII KaOMHET XUMHUU

OGopynoBanne yuyeOHOro kKaOUHeTa (HAIJISIIHbIE TOCOOMS): HAOOPHI
IAPOCTEPIKHEBBIX MOJENEH MOJEKYJ, MOJENN KPUCTAJUIMYECKUX PEIIETOK,
KOJUIEKI[UU TIOJMMEPOB; KOJUIEKIUS TOPHBIX I[OPOJ M MHUHEpaJoB, TaldIuIa
MenneneeBa, yueoHbie GuiibMbl, IUGPOBBIE 00PA30BATEIBHBIE PECYPCHI.

Texnnueckue cpeacrBa oOOy4YeHHsI: KOMIBIOTEp C  YCTpOWCTBaMU
BOCIIPOM3BEJICHUSI 3BYKa, NPUHTEP, MYJIbTUMEAUA-NIPOCKTOP C  BKPaHOM,
MyJIbTUMEINIHAS JOCKA, YKa3Ka-IPe3eHTep JJIsl TPE3CHTAIUH.

OobopynoBanme jjadoparopuu U padoynx MecT JJadoOpPaTOPUN: MEH3YPKH,
MUTIETKU-KANEIbHUIBI, TEPMOMETPHI, (UIBTPOBAIIbHAS OyMara, TPOMBIBAIIKH,
CTEKJISITHHBIE TPOOUPKH, PE3WHOBBIE MNPOOKH, (OHApUKH, HAOOpP PEaKTUBOB,
CTEKJITHHBIE TAJOYKH, IITATUBBI MJIsI MPOOMPOK; MEPHBIC IIJIWHIPHI, BOPOHKHU
CTEKJISIHHBIE, BOPOHKH AenuTenbHble nuauHapuaeckue (50-100 mn), ctylIK 5.7u ¢
nectukoM, (apdopoBbie YallKk, MUHIETH, QWIBTPHl OyMa)kHble, BaTa, Mapii,
94aCOBBIC CTEKJIA, AJICKTPOIUIUTKHU, JAOOPATOPHBIE MITATUBBI, CIUPTOBBIE TOPEIKH,
CIUYKH, MPUOOp AJI MOJyYeHHs ra3oB (WM IpoOupKa ¢ ra300TBOJIHON TPyOKOif),
JIep>KaTenu 15l MPOOUPOK, CKIISTHKY /I XPAaHEHUS PEaKTUBOB, Pa31aTOYHbBIC JIOTKU;
xumudeckre crakaasl (50, 100 u 200 mi); mmaTen; MUHIETHI; TUT€IbHBIC IIUITIHI;
CEKYHJIOMepHI (TaliMepbl), MepHbIe pooupku (Ha 10-20 M) u MepHbIe KOIOBI (25,
50, 100 u 200 wmum), BoxsHas OaHs (WM TEPMOCTAT), CTEKJSIHHBIC ITaJIOYKH;
KoHM4YecKue KoJiobl i TutpoBadus (50 u 100 mut); MHIUKATOPHBIE MOJOCKH IS
onpenenenrss pH u craHgapTHas WHAWKATOpHASA IlIKana; YHUBEPCAJIbHbBIN
uHaukaTop; nunetku Ha 1, 10, 50 M (wm mo3atopsl Ha 1, 5 u 10 mut), 6ropeTku asis
TUTpOBaHMs, MeaunuHckue mmmpuibl Ha 100-150 mn, naGopatopHble u/WiIH
aHaMUTHYeCKHe Bechl, pH-MeTpwl, CymmnapHBIM mmKad, W Ap. JabopaTopHOE

obopyoBaHue.
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3.2. HNudopmanmnoHHoe oOecniedeHre peaaTu3alii NPOrpaMmMbl

OCHOBHBIE UCTOYHUKHU:
1. Tabpuensn O.C. Xumus. 10 xknacc. YriayOneHHbl ypoBeHb: yueonuk / O. C.

IMabpuensn, U. I'. Octpoymos, C. A. Cnaakos. - [Ipocsemenue, 2022. — 399

2. Xwumwus. 11 xnacc. Yray6aeHHsiid ypoBenb: yueonuk / O. C. I'abpuenss, U. I'.

Octpoymos, C. A. Cnankos, A. H. JIéBkuH. - [Tpocsemenue, 2022. — 432
JlonmoJiHUTEIbHBbIE MCTOYHMKH:

http://znanium.com — IBC «3HaHmyM»

http://e.lanbook.com — IBC «JIaHb»
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4. KOHTPOJb W  OLEHKA PE3YJbTATOB OCBOEHUSI
OBPA30BATEJLHO JUCHUATIJINHBI

KoHTpoJib 1 olleHKa pe3yabTaTOB 00yUYEHUsI OCYLIECTBISETCS MpenojaBaTeieM B
Mporecce TMPOBEACHUS TNPAKTUYCCKUX 3aHATHA W J1abopaTopHBIX  PadoT,
TECTUPOBAHUS, a TAK)KE BBHITIOJHEHUS OOYYAIOIIMMUCS WHIWBUAYAJIbHBIX 3aJaHUMH,
POEKTOB, UCCIe0OBaHUN. Pe3ynbTarel 00yUueHus: ONpEeAeIsioT, YTO 00yyaromuecs
JNOJDKHBl 3HaTh, MOHUMATh M JEMOHCTPUPOBATh IO 3aBEPIICHUU H3YUYCHHS
JUCIUTLITUHBI.

st popmupoBaHusi, KOHTPOJIA U OLEHKH PE3yJIbTaTOB OCBOEHUS yueOHOMU
JTUCHUTUIMHBI UCTIOJIB3YETCSA CUCTEMA OLIEHOYHBIX MEPONPUITUH, MPECTABIISIONIAS
coOOl KOMIUIEKC Y4YeOHBIX MEpPONPUSITHI, COrJIacOBaHHBIX C pe3yJbTaTaMu
o0yuenus u chopmynupoBadHbix ¢ yaetom GI'OC CO0 (mpeameTHbIe pe3yibTaThl
o guciunianae) u @I'OC CITO
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Monyas/Paznen/Te

OK/IIK PesyabTaT 00y4eHnus THIbI OEHOYHBIX MEPONIPUATHI
57 Ma
1 | OcHoBHOE conepkanue
1 Pa3znen 1. OcHoBbl | @opmyaupoBaTh 6a30BbIe
CTPOEHMS BeleCTBA | MOHATHS U 3aKOHbI XMMHMH
. « 7|
1.1 | OK Ol [Crpoerme aToMoB COCTABISTS XHMIUCCKIE 1. Tect «CTpoeHrEe aTOMOB XMMUYECKUX 3JIEMEHTOB U IPUPOJA XUMUYECKON
. BS3U».
XUMHUYECKNX (bopMyIIbI COEAMHEHUH B ; 33 .
S ITEMCHTOR A COOTBETCTRHI CO CTELEHBIO . 3a/1a4u Ha COCTABJICHUE XUMUYECKUX (POPMYJT IBYXaTOMHBIX COETUHEHUI
KCHJIOB, CYJIb(PUIOB, TUAPUIOB U T.I1.).
Ipupoaa OKHCJICHUSA XUMUYECKHUX go3c A0B, CY (b AOB, THAPUIO ) . . .
HMHMeCKOi CB3H | SIIEMEHTOB, HCXO/S 13 -3a71aHKA Ha HCMIONb30BAHME XMMUMECKOH CHMBOMIMKH U HA3BaHMH COEMHEHMH 110
HOMEHKJIATYPe MEXKTyHAPOIHOT! aT TUYECKON U MPUKIATHON XUMUU U
BATCHTHOCTH ¥ SIICK oMe YPE MEkAYHaPOITHOTO COK03a TEOPETHIECKO PHUKJIaTHO
TPOOTPHIATETBHOCTH TPHBHAIILHBIX Ha3BaHHH I COCTABIEHNA XHMHECKAX dbopMyI1 IBYXaTOMHBIX
COeTMHEHMH (OKCUAOB, CYyTb(OUIOB, THAPUIOB U T.I1.) U IPYTUX HEOPTAHUUECKUX
COEIMHEHHH OTIENbHBIX KJIACCOB
JlaGopatopnas pabora
. XapakTepru30BaTh XUMHUECKHE .
1.2 | OKO01 [[lepuoanueckuii P P 1. Tect «Metannmuueckue / HEMETAUIMYECKUE CBOMCTBA, JIEKTPOOTPULIATEIIBHOCTh
3JIEMEHTHI B COOTBETCTBHUH C HX
OK (02 [3axkoH u Tabiauua . | ¥ CPOACTBO K RJIEKTPOHY XMMHUYECKUX JIEMEHTOB B COOTBETCTBUE C UX
ITOJIO’KEHUEM B IEPUOIUYECKON .
.. MenneneeBa ANEKTPOHHBIM CTPOCHHEM U MOJIO0KEHUEM B MIEPUOTUUECKON CUCTEME XUMHUECKUX
CUCTEME XUMHUYECKUX
anemeHToB J[.1. Menneneesa».
anemenToB JI.W. MenaeneeBa
2. IlpakTrueckue 3aJaHusl HA YCTAHOBIICHUE CBSI3U MEXIYy CTPOCHHEM aTOMOB
XUMHUYECKUX HJIEMEHTOB U MEPUOJUIECKUM NU3MEHEHUEM CBOMCTB XMMUYECKHUX
3JIEMEHTOB U UX COCIMHEHUW B COOTBETCTBUU C NoyiokeHueM [lepronnueckoi
CUCTEME.
[IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKHUE 3aJaHUSI HAa XapaKTEPHU3aLIUIO
XUMHYECKHUX AJIEMEHTOB: «MeTamunmyeckue / HEeMEeTANINYECKUE CBOMCTBA,
AIEKTPOOTPHULIATEIHLHOCTD U CPOJICTBO K JIEKTPOHY XUMUUYECKHUX 3JIEMEHTOB B
COOTBETCTBHE C UX AIEKTPOHHBIM CTPOECHUEM U MOJOKEHUEM B IEPUOINYECKON
CHUCTeMe XMMHYeCKHX 31eMeHToB /.M. MeHaeneeBa»
Paznean 2.
2 o XapakTepu3oBaTh THIIbI
XumMuyeckue . KonTpoabHasi pabota «CTpoeHHe BellecTBA 1 XUMHYECKHE PeaKI[un»
XHMHYECKHX pPeaKkuui
peakumuu
2.1 | OKOl [Tumsl xumudeckux | COCTaBIATH PEAKIMU 1. 3ajauu Ha COCTaBJICHHE YPABHEHUN PEAKIIUM:
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OK 04 peakimi COCIMHEHHS, PA3JIOKECHUS, - COCIMHEHUS, 3aMEIICHUS, Pa3JIOKCHUS, 0OMEHa;
oOMeHa, 3aMeleHUs, - OKHCIIUTEITHhHOBOCCTAHOBUTEIHHBIX PEAKIINIA C HCTIOIH30BAHHEM METOA
OKHUCJIUTEIbHO- 3JIEKTPOHHOTO OanaHca.
BOCCTAaHOBUTEIHHBIC PEAKITUU 2. 3aauun Ha pacyeT MacChl BEIECTBA MM 00BhEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WIH 00bEMY OHOTO U3 YUAaCTBYIOUINX B PEAKIIMI
BEIIIECTB; pacu&Thl MAacChl (00BhEMA, KOJIMUYECTBA BEIIECTBA) MPOTYKTOB PEAKIIUH,
€CJIM OJTHO M3 BEIIECTB UMEET
22 OnekrponuTieckas | COCTaBIATh ypaBHEHUS 1. 3amaHus Ha COCTABIICHUE MOJIEKYJISSPHBIX M HOHHBIX PEAKIIUH ¢ y4aCTHEM KHCIIOT,
UCCOLIUAIUS U XUMUHCCKUX PEAKIN HOHHOTO | gcpopanuii ¥ CONEH, yCTAHOBIEHUE M3MEHEHUS KUCIOTHOCTH CPEIbI
MOHHBI 0OMEH oOMeHa ¢ yyacTuem 2. JlaGopatopHas pa6ora "THIIBI XHMUYECKHX PeaKIuii”
HEOPraHUYECKUX BELIECTB
3 Pasnen 6. PactBopsl
HccnenoBaTh HCTUHHBIEPACTBOPHI € 32JaHHBIMUXAPAKTEPUCTHKAMH
3.1 OK 01 [lonsiTne o Pasnuuare ncTHHHBIE paCTBOPHI L. 3a51a11 Ha IPUTOTOBJICHHC PACTBOPOB.
OK 02 2. IIpakTHKO-OpHUEHTUPOBAHHBIE PACUETHBIE 3aJaHUS Ha TUCIIEPCHBIE CUCTEMBI,
IK 5.7 5.7 [PACTPopax UCIIOJIb3yeMbIe B OBITOBOW M MPOU3BOJCTBEHHON AEATEIbHOCTH YEJIOBEKA
32 OK 01 HccnemoBanue Hccnenonars (beHKO_ JlaboparopHas padora "l[IpuroroBieHue pacTBOpoB"
OK 0411K " XUMHUYECKHE CBOMCTBA
CBOMCTB pacTBOpPOB
5.75.7 WCTUHHBIX pacCTBOPOB
4 Pasnend. CTpoenne | peepenoars crpoenue u KonTtpoibHasi pa6ota «CBoiicTBa HEOPraHHYECKHX BELIECTB»
U CBOiicTBA CBOICTBA
HEOPraHUECKUX HEOPraHHYeCKUX BELIeCTB
BellleCTB
41 OK O1IIK Krraccuburans, KiraccHbHIMpoBaTS 1. Tect «HovMeHKnaTypa 1 Ha3BaHME HEOPraHWMECKNX BEIIECTB MCXONIS M3 HX
5.75.7. HOMCHITATYDA HEOPraHMUECKHE BEIIECTBA B XUMHUYECKON (hOPMYJIBI T COCTaBIIEHHE XMU1ECKOH (boleyan UCXOMS U3
cTpocHHe COOTBETCTBHI ¢ HX CTPOCHHEM Ha3BAHNs BELECTBA 10 MEXKYHAPOLHOH M TPHBHAILHOH HOMEHKIATYPE>.
HEOPrAHHUECKHX 2. 3agauM Ha pacyeT MacCOBOM A0 (MAaCChl) XUMUYECKOTO 3JIEMEHTA
BeleCTB (coennHeHUsI) B MOJIEKYJIE (CMECH).
3. IlpakTuueckue 3a1aHus MO KIACCU(PUKALIUN, HOMEHKJIATYPE U XUMUYECKUM
dbopMysiaM HEOPTaHUYECKUX BEILIECTB PA3IUYHBIX KIACCOB.
4. TlpakTUyecKkue 3a/IaHus Ha OTIPEIeIICHIE XUMUYECKON aKTHBHOCTH BEILIECTB B
3aBHCHMOCTH BHIa XMMHUECKOM CBSI3U U TUMA KPUCTAUINYECKON PeIIeTKH
4.2 8§ 8; Ddu3uKo-xuMudeckue | Y CTAHABIMBATh 3aBUCUMOCTD 1. Tect «OCOOCHHOCTH XUMUYECKIX CBOMCTB OKCHJIOB, KUCIIOT, OCHOBAaHUH,

CBOICTBA

(UBUKO-XUMHUYECKUX CBOWCTB

aM(OTEPHBIX TUAPOKCHJIOB U COJIEH».
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IIK 5.7 |Heopranmdyeckux HEOpPraHMYECKUX BEIIECTB OT 3a/aHus Ha COCTaBJICHNE YPaBHEHUN XUMUYECKUX PEAKIIHI ¢ ydacTHEM NMPOCThIX U
5.7 BEIIIECTB CTPOCHHS aTOMOB U MOJICKYJI, @ | CIIOKHBIX HEOPTAaHUYECKUX BEIIECTB: OKCHIOB METAJIJIOB, HEMETAILJIOB U
TaK)Ke TUIa KPUCTANINYECKOM aM(pOTEPHBIX DJIEMEHTOB;
pemeTKn HEOPTaHMYECKUX KUCIIOT, OCHOBAHHUH U aM()OTEPHBIX THIPOKCH]IOB,
HEOPraHUYECKUX COJIEH, XapaKTePU3YIOLINX UX CBOMCTBA U CIIOCOOBI MOTYYECHHUS.
2. 3. [IpakTUKO-OpUEHTHPOBAHHBIE TEOPETUIECKIE 3aJaHIs Ha CBONCTBA U
MOJIy4€HNE HEOPTAaHUYECKUX BEILECTB
3. JIaboparopHas pabota «CBOMCTBA METAJIOB.
4. JIabopaTtopHas paboTa «XapakTep TUCCOLUAINN PA3TUIHBIX TUIPOKCHIOB.
4.3 | OKO01 Hnuentudpukanms HccrenoBarh KaueCTBEHHbBIE 1. TIpaKTUKO-OPUEHTUPOBAHHBIE 3aJaHHs 110 COCTABICHHUIO XMMHYECKUX PEAKIIUIi ¢
OK 02 [HCOpPraHM4CCKuX pCaKMM HEOPTaHUYCCKUX y4acTHEM HEOPTaHUYECKUX BEIIECTB, HCIIOIh3yEeMbIX JUISl UX MICHTU(UKAIINH.
N n
OK 04 [BCICCTB BEIIECTB 2.JIaboparopHnast pabota: "MnenTudukanus HEOpraHUIECKUX BEIIESCTB
Pasnean S.
5 A XapakTepu3oBaTh BJIUSTHHE
Kunernyeckue u
Pa3IuYHBIX (PAKTOPOB HA
TePMOIUHAMHYECKHU
paBHOBecHe U CKOPOCTh
€ 3aKOHOMEPHOCTH o
XHMHYECKUX pPeaKIuii
MPOTEeKAHUS
XMMHYECKUX
peakumi
OK 01  [CxopocTs XapakTepru30BaTh BIUSHUEC
OK 02 lxuvmaeckux KOHIIEHTPAILIUU PEearupyonInx [IpakTUKO-OpHEHTUPOBAHHbBIE TEOPETUYECKUE 3aJaHHsI Ha aHaIU3 (aKTOPOB,
MK 5.7 |peaxupii BEIIECTB U TEMIIEPATYPHI HA BIUSIIONIUX HA U3MEHEHUE CKOPOCTH XUMHUECKOH peakiuu. [TpakTuko-
57 ' XI/IMI/I‘IG(.:KOG CKOPOCTh XUMHYECKUX PEAKIUN | OPUECHTUPOBAHHBIC 3a/IaHMs Ha MpuMeHeHue npunnuna Jle- llarense as
) bapHOBCCHE XapakTepru30BaTh BIUSHUE HAXO0XJICHUS HAPABIICHUS] CMEIICHIS PABHOBECHS XUMUYECKON pEaKIIUy ¥ aHAIH3

U3MEHEHUs KOHLIEHTPaLUU
BEILECTB, PEAKLIMU CPEIbl U
TEMIIEpaTypbl HA CMELICHUE
XUMHUYECKOTO PaBHOBECUS

(1)aKTOpOB, BJIMAONINX HA CMCIICHNEC XUMHUYCCKOT'O PAaBHOBECHA
Ha60paTOpHaH pa60Ta «CKOpOCTL XUMHYECKUX PEAKLIHA. CwmelleHre XuMHYEeCKOT0
PaBHOBCCUSA»

II

6. IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IePKaAHME (CoJep:KaHue NPUKJIATHOT0 MOILYJIs)

6

Pa3znea 6.

Xumus B ObITY H
MPON3BO/JACTBEHHOM
MeATeIbHOCTH

OneHuBaTh NOCJIEACTBHUA
OBITOBOI1 M TPON3BOACTBECHHOM
JesATeJLHOCTH YeJoBeKa C
MO3UIMI DKOJIOTHIECKOM
0e3omacHoCTH

3ammuTa Keiica (c yuerom oyayuiei mpodeccuoHaIbLHOM 1esITe TbHOCTH)
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4ecJI0BEKa

OK 01 . . .
OK 02 XuMus B ObITY U OneHuBaTh NOCIEACTBUS Keiic (c yuerom Oyaymieit mpodeccnoHanbHOM AeSITETbHOCTH)
OK 04 MPOU3BOCTBEHHONW | OBITOBOM M IPOU3BOJICTBEHHOM Bo3MokHBIE TeMBbI KEHCOB:
OK 07 JCATCIIPHOCTH ACATCIIbHOCTH YCJI0BCKA C 1. OpraHuueckue 1 MUHEpalbHble y1o0peHus. [IpuMeHsemble B ceabCKOM
K 5.7 JEeJI0BEKa MO3ULUNA 3KOJIOTUYECKOU XO3SICTBE.
57 ' Oe30macHOCTH 2. JIekapcTBa Ha OCHOBE PACTUTENIbHBIX MTPENapaToB
' 3. Morouue cpecTa Ha HaTYypaJIbHOM OCHOBE.
Pasznen 7. Ctpoenne
7 i CBOICTRA HccaenoBarb cTpoeHue u
CBOICTBA OPraHM4YeCKUX KontpoabHas pabora «CTpoeHue U CBOIICTBA OPraHUYeCKNX BelIeCTB»
OpPraHu4ecKux
BelleCTB
BelleCTB
71 OK 01 Kaccuburans, KiraccHbHIHpoBaTS 1. 3aganus Ha COCTABJICHNE Ha3BaHHH OPTaHIIECKHX COEMHEHUH 10 TPHBHAIBHON
MK cTpoeHue 1 OprAHHUECKHE BEIIECTRA B IZ/IJ'I;I MEXTyHapOJHOM cUCTeMaTH4YeCKOH HOMEHKIIaType.
. 3a1aHus Ha COCTABJICHUE TIOJTHBIX U COKPAIICHHBIX CTPYKTYPHBIX My
5.7 HOMEHKJIaTypa COOTBETCTBHUH C UX CTPOCHUEM a coc CHHUE TIO COKpallle CIPYKTYP (bopmy
OpPraHUYECKUX BEIECTB OTJEIbHBIX KJIACCOB.
OpraHUYECKUX N .
BeILeCTR 3. 3ajmaun Ha ompeeNeHue MPOCTEHIIeH (OPMYIIB OPTaHNYECKON MOJIEKYJIBI,
HUCXOJI M3 DJIEMEHTHOro cocTana (B %)
79 | OK01 |Croiictsa V CTAHABITHBATE 3ABHCHMOCTE 1. 3ajaHus Ha COCTaBJICHHUE YPAaBHEHUN XUMUYECKUX PEAKIIUA C y4acTUEM
. FaHUYECKUX B TB Ha OCHOBAaHUU MX COCTaBa U CTPOCHHSI.
OK 02 |opranndeckux (DUBUKOXMMUYECKUX CBOWCTB ng e elmec OCHO L X coc CTpocHH
OK 04 |coenumenuii OPTAHHUECKUX BEMIECTR OT .+ 3a71aHus Ha COCTABIICHNE YPABHEHUH XHMUMECKHX Peakiuii, HITIOCTPHPYIOIX
XUMHYECKHE CBOMCTBA C y4€TOM MEXaHU3MOB IIPOTEKAHUS JAHHBIX PEaKIUil 1
IIK 5.7 CTPOEHUS MOJIEKYJI CCKHC CBOMCTBA C yHETOM MC 3MOB TpOTE A peakh
TeHETUYECKOM CBSI3U OPraHUYECKUX BEIECTB Pa3HBIX KJIACCOB.
3. PacuerHble 3a1a41 IO YpaBHEHUSM PEAKLUM C yHaCTUEM OPraHUYECKUX
BEIIECTB.
4, JIaboparopnas padota "[IpeBpaliieHus opraHUIECKUX BEIIECTB IMPU HArPEBaHUH '
OK 01 |Anentuduxarmms 1. IIpakTHKO-OpHUEHTUPOBAHHBIC 3aIaHUS 1T TaBJICHUIO XUMUYECKUX PEaKLnid
7.3 AeHTH(UKaL UccnenoBats xauecTBEHHBIE p 0-OpHCHTHPO ¢ 3an 0 coc CHHUIO cc peakiuu ¢
OK 02 |oprannyeckux y4acTHEM OPTaHUYECKUX BEIIECTB, B T.4. UCIOIb3YEMbIX ISl UX UICHTU(PUKAIINH B
peaKIi OPraHuYeCKuX
OK 04 [BemiecTB, ux . OBITY Y IPOMBIIIJICHHOCTH.
COEMHEHUI OTAENbHBIX . .
IIK 5.7 43nauenue u KITACCOB 2.JIaGoparopHas pabora: "MaeHTudukaus opraHn4eckKux COeIMHEHUN OTIENbHbBIX
[IPUMEHEHUE B KJ1acCOB"
OBITOBOM U
[TPOU3BOJACTBEHHOMN
NesITeIbHOCTH
YeJI0BeKa
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BHeypouHasi gesiTeJJbHOCTHL «Pa3roBopbl 0 BakHOM» pa3padoTaHa B
COOTBETCTBUM C TPeOOBAHUSIMM:

- @epepanbHoro 3akoHa ot 29.12.2012 Ne 273 «O06 o6pa3oBanuu B
Poccuiickon denepanun»;

- Ilpukaza MwunobpHayku ot 17.05.2012 Ne 413 «OO0 yTBepXKICHHUH
(denepanbHOro rocyJapCTBEHHOr0 00pa3oBaTENbHOIO CTaHAApPTa CPEIHEro OOLIETo
o0Opa3oBaHUs»;

«  Meroguueckux peKOMEHJAUUN [0 HCIOJb30BAHUIO W BKJIOYEHUIO B
collepikaHue Tporecca OOy4YeHHs] M BOCIUTAHHUS TOCYJApCTBEHHBIX CHMBOJIOB
Poccuiickoit @enepannu, HarpaBiaeHHbIX THCbMOM MuHImpocsemenus ot 15.04.2022
Ne CK-295/06;

«  MeToauueckux peKOMEHJIALUUN MO YTOYHEHHMIO MOHATUS U COAEpPKaHUS
BHEYPOUYHOH AESITEIbHOCTH B paMKaX peaau3allii OCHOBHBIX 0011€00pa30oBaTENbHbIX
IpOrpaMM, B TOM YHCJIE B YACTHU NMPOEKTHON JAEATEIbHOCTH, HAIIPaBICHHBIX TMCHbMOM
Muno6puayku ot 18.08.2017 Ne 09-1672;

«  Crpareruu pa3Butus Bocniutanus B Poccuiickoit deneparuu Ha nepuo 10
2025 rona, yTBepkIeHHOM pacnopstkenueM [IpaBurensctBa ot 29.05.2015 Ne 996-p;

- CII2.4.3648-20;

« CanlluH 1.2.3685-21;

- ITOOII.

Leab kypca: popMupoBaHue B3IIIAI0B HIKOJIbHUKOB HA OCHOBE HAlIMOHAJIBHBIX
LEHHOCTEN Yepe3 M3yYeHUE LIEHTPAJIbHBIX TEM — NAaTPUOTU3M, TPAXAAHCTBEHHOCTD,
UCTOPUYECKOE MTPOCBEIICHUE, HDABCTBEHHOCTb, SKOJIOTHUSI.

OcHOBHBIE 32/1a4U:

- BOCHHMTAHHME AKTUBHOM Ipa)kIaHCKON MO3ULMH, yXOBHO-HPABCTBEHHOE U
NaTPUOTUYECKOE BOCIIUTAHUE HA OCHOBE HAllMOHAJIbHBIX LIEHHOCTEH;

- COBEpUICHCTBOBAHHWE  HABBIKOB  OOLIEHMSI CO  CBEPCTHUKAaMH U
KOMMYHHUKATHBHBIX YMEHUMH;

- TOBBILICHHE OOIIEH KyJIbTyphl 00ydJaromuXcs, yriayOleHue ux nHTepeca K
U3YUYEHUIO U COXPAHEHUIO HCTOPUH U KYJIBTYPbI POJHOTO Kpas, Poccuu;

- pa3BUTHE HAaBBIKOB COBMECTHON JIESATEIIBHOCTH CO CBEPCTHHKAMHU,
CTaHOBJICHUE KauyeCTB, OOECINEUMBAIOIIMX YCHEIIHOCTh y4YacTUsl B KOJUIEKTUBHOU
JESITETbHOCTH;

- (opMHUpOBaHME KYJIbTYpbl IOBEIEHNS B UH()OPMALIMOHHOMU Cpeie.

dopMa opraHu3anum: JUCKyCCUOHHBIN KITyO.

CoaepsxaHue Kypca BHEYPOYHOH e TeJIbHOCTH

Conepxxanue Kypca «Pa3roBopsl 0 BaXHOM» HarpaBjieHO Ha (OPMUPOBAHUE Y
00y4arIuXcs IEHHOCTHBIX YCTAHOBOK, B UUCJIE KOTOPBIX — CO3UJIaHUE, TATPUOTU3M



U CTPEMJIEHHME K MEKHALMOHAIBHOMY E€IWHCTBY. T€Mbl 3aHATUHA IPUYPOYEHBI K

TOCyJAapCTBCHHBIM IMpa3JIHUKaM, 3HaMCHATCJIbHbBIM JaraM, TpaaAUuIIMOHHBIM

npasaHuKaM, TOJOBIIMHAM CO HOHSA POXACHUSA HU3BCCTHBIX JIIOI[CfI — YUYCHBLIX,

nucareseil, rocy JapCTBEHHBIX JesiTeeil U edarenell KyabTyphl:

1.
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JleHb 3HaHUH1

Hama crpana — Poccus

165 net co nus poxaenus K.O. [lnonkoBckoro
JIeHb My3BIKH

JIeHb MOXKUI0TO YeJIOBEKA

JleHpb yunrens

JleHb oTHa

MexayHapoaHbIH 1€Hb IIKOJIbHBIX OUOIUOTEK
JleHb HapOIHOTO €IMHCTBA

. M&I pa3Heie, MBI BMECTE

. Jlenp MaTepu

. CumBoasl Poccun

. BonoHrepsl

. llenb I'epoeB OteuecTBa

. llenp Koncruryuun

. Tema HoBoro roga. Cemelinbie pa3IHUKA U MEUTHI
. PoxxnectBo

. Jlenb cusaTus 6;okanpl JlennHrpanga

. 160 net co nus poxaenus K.C. CranuciaBckoro
. JleHp poccruiicKoN HayKH

. Poccust u mup

. Jlens 3amutHHKa OTeuecTBa

. MexyHapOIHbIN KEHCKHUH JICHb
24.

110 netr co nHS POXKIEHUS COBETCKOrO MUCATENsl U MOATa, aBTOpa CJIOB

ruMHOB P® u CCCP C.B. MuxankoBa

25.
26.
27.
28.
29.
30.
31.
32.
33.

Henb Boccoenunenus: Kpeima ¢ Poccueit

BcemupHsbli neHs Tearpa

Jlenb KocMOHABTUKH. MbI — 1iepBbIE!

[TaMsTh O reHOIHIe COBETCKOTO HAPO/1a HAIUCTAMU U UX OCOOHUKAMHU
Henpb 3emnu

Henb Tpyna

Hens [Tobensl. beccmepTHbIil mosk

Jlenb neTckux oOIEeCTBEHHBIX OpraHu3aInit

Poccus — ctpana Bo3MoxHOCTEN

I[Inanupyemble pe3yJibTaThl AeATEJIbHOCTH



JINYHOCTHBIE pe3yabTaThl:

«  CTAHOBJICHHE IIECHHOCTHOI'O OTHOIICHUS K cBoeu Poaune — Poccun;

«  OCO3HAaHHE CBOEM OTHOKYJbTYPHOWU UM POCCUUCKOM TI'PAXKIAHCKOU
UJCHTUYHOCTH;

«  CONPHUYACTHOCTH K MPOILIOMY, HACTOSIIIEMY B OyIyIIeMy CBOCH CTpaHbI
POIHOTO Kpasi;

«  YBaXXEHHUE K CBOEMY U JPYTHUM HAPOJIaM;

«  TEepBOHAYAIbHBIC TPEACTABICHHS O YEJIOBEKE Kak 4YJeHe OOIIecTBa, O
MpaBax MU OTBETCTBEHHOCTH, YBAXKEHHH U JIOCTOMHCTBE YEJIOBEKA, O HPABCTBEHHO-
ATUYECKUX HOPMaX MOBEJICHUS U PaBUJIaX MEXIMYHOCTHBIX OTHOIICHUM;

«  [PU3HAHHME UHIUBUIYAIBHOCTH KaXI0T0 YETIOBEKa;

+  MPOSIBJICHUE CONEPEKUBAHUS, YBAKEHUS U I00POKETATENLHOCTH;

« HenpuATHe JOObIX (OPM TMOBEACHMS, HANPABJICHHBIX Ha MPUYUHEHHE
(GU3UYECKOTO M MOPATBHOTO BPEia APYTHM JIFOISIM;

«  0OepexHOe OTHOIIEHUE K MPUPOJIE;

«  HENPHUATHE JCUCTBUM, MPUHOCAIINUX BPEJ IPUPOJIE.

MeTanpeameTHble pe3yibTaThl

OBaanenne YHHUBEpPCAJTbHBIMH yueOHbIMH NMO3HABATEJIbLHBIMU
JAeHCTBUSIMU:

1) 6a30BbIe JJOrHYecKme AelicTBHSA:

« CpaBHMBaTh OOBEKTHI, YyCTaHaBJIMBAaTh OCHOBAHMS [IJIi CpPaBHEHMS,
yCTaHaBJIMBATh aHAJIOTUH;

«  00BeAMHATH YacTU 00bEKTa (0OBEKTHI) MO OMPENIECICHHOMY MTPU3HAKY:;

«  ONpEeAeNiTh CYILIECTBEHHBIN pU3HAK LTSI KJ1accudukanuu,
KJIacCU(DUIMPOBATH MPEJIOKEHHBIE OOBEKTHI;

«  HAaXOJWTh 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B pacCCMATPUBAEMBIX (haKTax,
JAHHBIX W HAOJIOJICHHUSIX HAa OCHOBE MPEIJI0KEHHOTO TEeIarorniecKuM paboTHUKOM
IrOpuUTMa;

«  BBISIBJISITH  HEJAOCTATOK  HMHPOpMALMM 1 pEHieHus  y4eOHOi
(MpaKkTUYECKOi) 3a/1a4u HAa OCHOBE MPEJI0KEHHOTO AJITOPUTMA;

«  yCTaHaBIMBAaThb  MPUYMHHO-CICJICTBEHHbIE  CBS3M B  CHUTyalUsX,
MOJIAIOIINUXCS HEMOCPEACTBEHHOMY HAOMIOACHUIO WM 3HAKOMBIX 10 OTBITY, JAENaTh
BBIBOJIbL;

2) 0a30oBbI€E HMCCIeN0BaTeIbCKHeE JelCTBHS:

«  ONpENEeNATh pPa3pblB MEXKIAY pPEaTbHbIM U KEJIaTEJbHBIM COCTOSIHUEM
o0beKkTa (CUTyalluM) HAa OCHOBE MPEIJIOKEHHBIX TEeIarorudeckKuM pPabOTHUKOM
BOIIPOCOB;

« C TIOMOIIBI0 MEJarormyeckoro paboTHHKa (HOPMYIHpPOBATh IIElb,
IJIAaHUPOBATHh U3MEHEHUS 00bEKTa, CUTYallUU;



«  CpaBHHBATh HECKOJHKO BApUAHTOB PEIICHUS 3a/1aud, BEIOMpATh Hambosee
MOAXOASAIIMN (HAa OCHOBE MPEMNIOKEHHBIX KPUTEPHUEB);

«  TPOBOJHUTH MO NPEAJIOKEHHOMY IIJIaHY OIBIT, HECIOXKHOE UCCIIEA0BAHUE T10
YCTaHOBJICHHIO OCOOCHHOCTEH 00BhEKTa M3YUEHHUS U CBSI3eH MEXITY 00beKTaMu (4acTh
— 11eJI0e, MPUYKMHA — CJICACTBUE);

«  (GopMyJIHPOBaTh BBIBOJIBI U MOJKPEIUIATh UX JI0KA3aTEIbCTBAMU Ha OCHOBE
pe3yJIbTaTOB TPOBEJCHHOIO HaOMIOJeHUs (OIbITa, HU3MEpPEHHUs, Kiaccu(puKaluu,
CpPaBHEHHS, UCCIICIOBAHUS);

«  TMPOTHO3WPOBATH BO3MOXXHOE pPa3BUTHE TIPOILECCOB, COOBITUA © WX
MOCJIEACTBUS B aHAJOTUYHBIX WJIM CXOAHBIX CUTYalIHSIX;

3) pa6ora ¢ undopmaiueii:

«  BBIOMpPATh UCTOYHHUK MOJyYEHUS HH(DOpMAIIUK;

«  COIVIaCHO 33JIaHHOMY aJITOPUTMY HAXOJUTh B MPEIAJI0KEHHOM HCTOYHHUKE
uH(pOpMAIUIO, TIPEICTABICHHYIO B SIBHOM BUJIE;

«  pacmo3HaBaTh  JOCTOBEPHYIO W HEIOCTOBEpHYIO  HH(POPMAIIHIO
CaMOCTOSITEJIbHO WM HAa OCHOBAaHUU MPEIOKEHHOTO MEJArOrHYeCKUM PaOOTHUKOM
crioco0a ee POBEPKH;

« coOmogaTh C TOMOIMIBIO B3POCHBIX (TIETArOTHMYECKNX PaOOTHHUKOB,
poauTenell (3aKOHHBIX TpEACTaBUTENe) HECOBEPIIEHHOJIETHUX O0yYarolunuxcs)
npaBuia UH(GOPMAITMOHHON O€30MaCHOCTH MPHU MOKCKEe HH(POPMAIIMKN B UHTEPHETE;

«  aHAJU3HUPOBATh U CO3/IaBaTh TEKCTOBYIO, BUJICO-, IPaUUECKYI0, 3BYKOBYIO
HH(pOpMAIINIO B COOTBETCTBUHU C YUEOHOM 3a1aueii;

«  CaMOCTOSITEIPHO CO3/1aBaTh CXEMbI, TaOMWIBI IS MPEACTABICHUS
UHPOpMAIIHH.

OBJanenue YHUBEPCAJIbHBIMHU Y4eOHBbIMH KOMMYHHUKATHBHBIMU
JAeHCTBUSIMU:

1) o01menue:

«  BOCHpUHHUMATh H (HOPMYJIHUPOBATH CYXKIEHUS, BbIpaXKaTh OJMOIMH B
COOTBETCTBHH C IEJISIMHA U YCIOBHSIMHU OOIICHUSI B 3HAKOMOU CpeEJIE;

«  TPOSBISTH YBAXUTEIBHOE OTHOIIEHHE K COOECeIHUKY, COOJI01aTh
MpaBuja BEJACHUS AUaora U JUCKYCCHUU;

«  TIPU3HABATh BO3MOKHOCTH CYIIECTBOBAHUS PA3HBIX TOUEK 3PEHUS;

«  KOPPEKTHO M apryMEHTHPOBAHHO BHICKA3bIBATh CBOE MHEHHE;

« CTpPOUTH pPEUYEBOE BBICKA3bIBAHHME B COOTBETCTBUM C MOCTaBICHHOU
3aJadei;

«  CO3/1aBaThb YCTHbIE W MHCHMEHHBIE TEKCThl (OMUCAHHE, PACCYKICHHUE,
IIOBECTBOBAHME);

«  TOTOBHTH HEOOJBIIINE MyOJTNIHBIC BHICTYIUICHHUS,

2) coBMecTHAasl 1eATEJIbHOCTD:



«  (QopMynHpOBaTH KPATKOCPOUYHBIE U IOJITOCPOYHBIC TIeNTA (MHANBUY ATbHBIE
C YYETOM Y4YacTHUs B KOJUICKTUBHBIX 33Ja4aX) B CTAHJAPTHOU (TUITOBOW) CUTyalluU Ha
OCHOBE TIPEIIOKEHHOTO (opMaTa TUIAHUPOBAHUS, PACTIPEACICHHS TPOMEKYTOUHBIX
11aroB U CPOKOB;

+ TOPUHUMATH LEJIb COBMECTHOM [E€ATEIBHOCTH, KOJUIEKTUBHO CTPOUTH
NEUCTBUS MO €€ JIOCTHKEHHIO: paclpeiesiaTh pPOJIH, JI0TOBAPUBATHCS, OOCYXKIATh
MPOLIECC U PE3YJIHTAT COBMECTHON PabOTHI;

«  TIPOSIBISITh TOTOBHOCTb PYKOBOAUTH, BHIMOJIHATH MOPYUYEHHUSI, TTOTUUHATHCS;

+  OTBETCTBEHHO BBITIOJHATH CBOIO 4aCcTh PabOTHI;

«  OLIEHUBATH CBOM BKJIAJ B OOIIMI PE3yJIbTAT;

+  BBIIOJIHATH COBMECTHBIEC MPOEKTHBIE 3aJJaHUsI C ONIOPOM Ha MPEIJI0KEHHBIE
00pa3Iibl.

OBJiaeHNe YHUBEPCAJIbHBIMY Y4€OHBIMU PEryJISTUBHBIMU JI€HiCTBUSIMM:

1) camoopranmsanus:

«  TUIAHUPOBAThH NEUCTBHS IO PENICHUIO YU4eOHOW 3a1adyu IS MOTy4YeHUS
pe3ynbTara;

«  BBICTpauBaTh MOCIEAOBATEIILHOCTh BRIOPAHHBIX JIEHCTBUH.

2) CAaMOKOHTPOJIb:

+  yCTaHABIMBATh IPUUMHBI ycriexa/Heynay yueOHOM 1eaTebHOCTH;

«  KOpPPEKTHUPOBATh CBOU yueOHbIEC JEHCTBUSA AJI IPEOI0JICHUS OIIHUOOK.

IIpenmeTHbIe pe3yabTaThl

CdopmupoBaHo npeacTABJIEHHE:

+ O MOJUTUYECKOM YCTpoicTBEe Pocchiickoro rocynapcra, €ro MHCTUTYTax,
UX POJIM B JKM3HU OOIIECTBA, O €r0 BAXKHEMIIIKUX 3aKOHAX; O 0a30BBIX HAIIMOHAJIBHBIX
POCCUNCKUX LEHHOCTSX;

- cuMBoJiax rocynapctsa — ®mare, ['epde Poccuu, o dare u repoe cyonekTa
Poccuiickoit denepamnuu, B KOTOPOM HAXOAUTCS 00pa30BaTEIHLHOE YUPEKICHHE;

«  HMHCTHTYTaxX IPakIaHCKOTO OOIIECTBa, O BO3MOXKHOCTSAX YUYacCTHs TPaxaaH
B 00OIIIECTBEHHOM YIIPABJICHUH; TIpaBaxX U 00sI3aHHOCTSX rpaknannaa Poccuu;

«  PEIUTMO3HOW KapTHHE MUpPA, POJIU TPATUIUOHHBIX PEJUTHA B Pa3BUTUU
Poccuiickoro rocyaapctsa, B MICTOPUM U KyJIbType HAIIEH CTPaHblI;

+  BO3MOXHOM HEraTUBHOM BIIMSHUM HAa MOPAJIbHO-TIICUXOJOTHYECKOE
COCTOSTHHE YEJIOBEKA KOMIIBIOTEPHBIX UTP, KHHO, TEJIEBU3UOHHBIX MEepeiay, peKIaMbl;

«  HPABCTBEHHBIX OCHOBAX yueObl, BEAyIEH poJii OOpa3oBaHUs, TPyda H
3HAYECHUU TBOPYECTBA B )KM3HU YEIIOBEKA M OOIIECTRA;

+  pOJM 3HAHWH, HAYKH, COBPEMEHHOTO NPOU3BOJCTBA B KU3HU UYEIIOBEKA U
oO1miecTna;



«  aKTUBHOM POJIM YEJIOBEKA B IPUPOJIE.

CdopmMupoBaHO IECHHOCTHOE OTHOLIIEHHME:

« K PYCCKOMY SI3bIKY KaK rOCyJapCTBEHHOMY, SI3bIKY MEXHAIIMOHAJIBHOTO
0O0IlIeHU; CBOEMY HAIlMOHAIBHOMY SI3bIKY U KYJIBTYpPE;

«  CEMbE U CEMEUHBIM TPAIULIUAM;

«  yueOe, TpyZy U TBOPUYECTBY;

+  CBOEMY 3[I0POBBIO, 3JI0POBBI0 POAUTENEH (3aKOHHBIX MPEACTABUTEIIEH),
YJIEHOB CBOEW CEMbH, [1€1aroroB, CBEpPCTHUKOB;

«  Tpupoje U BceM (hopMaM KHU3HH.

CdopmupoBan nntepec:

« K YTEHHUIO, IPOU3BENCHUSM HCKYCCTBA, T€ATPY, MY3bIKE, BBICTABKAM U T.
I.;

«  OOILECTBEHHBIM SIBICHUSM, ITOHUMAaTh AKTUBHYIO POJIb  4YEJIOBEKa B
o01ecTBe;

«  TOCYIApCTBEHHBIM TIpPa3gHUKAM ¥ BaXHEHIIMM COOBITHSIM B JKH3HHU
Poccun, B :ku3HM pOAHOTO rOpoaa;

«  TIPUPOJIE, MPUPOIHBIM SIBJICHUSM U (OpMaM KU3HU;

+  XYJ0>XECTBEHHOMY TBOPYECTBY.

CdopmupoBaHbl yMeHMS:

+  YCTaHaBIIMBAaTh JAPYKECKUE B3aUMOOTHOIIECHUS B KOJUIEKTUBE,
OCHOBaHHbIE Ha B3aUMOIIOMOLI ¥ B3aUMHOW MOJJIEPHKKE;

«  TPOSBIATH OEPEKHOE, TYMAHHOE OTHOIICHHUE KO BCEMY JKHBOMY;

«  coOyromaTh OOMIETPUHSATHIE HOPMBI TIOBEICHHS B OOIIIECTRBE;

« pacnosHaBaTh acouuaibHbie MOCTYIIK 5.7u, ymMeTs NpOTHUBOCTOATH HM;
MPOSIBIISITH OTPHUIATEIBHOE OTHOIIEHHE K amopaibHbIM TocTylIK 5.7am, rpyGoctw,
OCKOPOUTEIHHBIM CIIOBAM U JCHCTBUSAM.
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1. IIacnopT OllEHOYHBIX CPEACTB MO AUCHUIINHE «XUMUI»

Jnst  opMupoBaHusi, KOHTPOJS M OLEHKH pEe3yJbTaTOB OCBOCHMS
00111e00pa3oBaTebHON TUCHUIUIMHBI «XUMUS» pa3padoTaHa cUCTeMa OI[EHOYHBIX
MeponpusaTuid, yautsiBatomas tpedoBanus ®I'OC COO (mpeameTHbIE pe3yIbTaThI)
u ®I'OC CIIO (obumwme u mpodeccruoHalbHbIE KOMIIETEHIIUN).

BaxxHolt 0COOEHHOCTBIO CIPOEKTUPOBAHHON CUCTEMBI OLICHUBAHUS SIBIISAETCS
COTJIACOBAHHOCTh OLICHOYHBIX MEPOINPUATHI U 3aIUIAHUPOBAHHBIX PE3YJIBTATOB
o0yuenusi. Kaxioe olieHOYHOE MEpOTpUATHE HANPaBiIeHO Ha POPMUPOBAHUE WIIU
U3MepeHue 3HaHus / yMEHHUS! B KOHTEKCTE, YKa3aHHOM B pe3yJibTaTe 00y4eHHUsI.

B nucnunnmnne « XuMus» K OCHOBHBIM OILIEHOYHBIM MEPOIPUSITHSIM OTHOCSITCS:
3aJjaHusl B TECTOBOIl (hopMe, MPaKTUUECKUE 3aJaHUSl Ha COCTABJICHHUE YpaBHEHHIA
peaxiuii, KiacCu(pUKaLNIO U HOMEHKIATYPY XUMUYECKUX COECTUHEHUI, pacueTHbIE
3aJ1a4i, JJabopaTOopHbIE pabOThI, MPAKTUKO-OPUEHTUPOBAHHBIE 3a/1aHUs (pacUeTHbIE
U TeopeThdecKre). B mpuKkiIagHbIX MOAYJISX B KAUECTBE OLIEHOYHBIX MEPOIPUSITHIA
TaK>Ke 3alIAaHUPOBAHbI KEHUCHI U yueOHO-UCCIIEI0BATEbCKUE MTPOSKTHI.

Peanu3anus oneHOYHBIX MEPONPUATHNA MO XUMHM 3aIUIAHUPOBAHA B PAMKaX
TEKYIIET0, pyOeXHOTO (TeMaTHYECKOr0) KOHTPOJIS U MPOMEKYTOYHON aTTeCTalluH
0 TUCUUILIMHE.

CucteMa OLEHOYHBIX MEPOINPHUATHI MO XUMHUU MPEICTaBICHA B MACHOPTE
OIIEHOYHBIX CpeACTB (Tabmuna 1).



Ta6nuna 1. ITacmopT O1IeHOYHBIX CPEJICTB MO AUCITUTIINHE « XUMUS»

Ne Monayas / Pazgen / Tema PesyabraT 00yuenus THnbl OEHOYHBIX MEPONIPUATHI
1 OcHOBHOe coaep:kaHue
1 |Pasgen 1. OcnoBnl ctpoenuss | POpMyJaInpoBaTh 6a30BbIe NOHATHS
BelIecTBA H 3aKOHBbI XUMHUH
1.1 |Crpoenue atomoB xumMuieckux |CoCTaBIsATh XUMUYECKUE (DOPMYITBI 1. 3amaun Ha COCTABIECHUE XUMHUECKUX (DOPMYJT IBYXaTOMHBIX
RJIEMEHTOB U MPUPOAA COEIMHEHUI B COOTBETCTBUHU CO coeIMHEHU (OKCHIIOB, CYIb(GUA0B, TUAPUIOB U T.II.)
XUMHUYECKOU CBS3U CTENEHBIO OKUCIICHHUS] XUMUYECKUX
3JIEMEHTOB, UCXOAS U3 BAJICHTHOCTH U
ANEKTPOOTPHULATETLHOCTH
1.2 |Ilepronuyueckuii 3aKOH U XapakTepru30BaTh XUMUYECKHE [IpakTHKO-OpHUEHTHPOBAHHBIE TEOPETUUECKHUE 3aIaHUS HA
tabmua /.M. Menneneesa 3JIEMEHTBI B COOTBETCTBUU C UX XapaKTepU3alUI0 XMMUUECKUX 3JIEMEHTOB: «MeTtamunueckue /
MTOJIOKEHUEM B NTEPUOANYECKON HEMETAJUIMYECKUE CBOMCTBA, DIEKTPOOTPULIATEIBHOCTD U
CHUCTEME XMMUYECKHX 371eMEHTOB [/[.J1. |cpoACTBO K 37EKTPOHY XMMHUYECKHUX 3JIEMEHTOB B COOTBETCTBHUE C
MenpeneeBa UX DJIEKTPOHHBIM CTPOEHUEM U ITOJIOKEHUEM B NIEPUOUYECKON
CHCTeMe XMMHYeCKHX 31eMeHToB /.. MeHaeneeBa»
2 |Pa3zpen 2. Xumnueckue CocTaBJsITh ypaBHEHUS M CXEMbI KouTtpoJsbHas padora

peakuumn

XHUMHYECKHX peaKIui

«CTpOGHI/Ie BCIIIECTBA U XUMHUYCCKHUE PCaKIIUN»




Ne Mopnyas / Paznea / Tema Pe3yabTaT 00y4yeHus Tunbl OHEHOYHBIX MEPONIPUATHH
2.1 | Tunbl XUMHUYECKUX PEaAKIIUA CocTaBisTh peakiy COeTUHEHNUS, 1. 3agaun Ha cocTaBlIeHUE YPAaBHEHUM peaKkiuid:
pasnoxxeHusi, 0OMeHa, 3aMelIeHN, — COEJIMHEHMS], 3aMELLEHUs, Pa3JI0KEeHUs, 0OMEHa U PEaKIIM C
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE | yYaCTHEM KOMIIJIEKCHBIX COSMHEHHH (Ha mpuMepe
PEAKIMU U peaKiu T'HJIPOKCOKOMIUIEKCOB JIFOMUHUS U LIUHKA);
KOMILIEKCO0Opa3oBaHus (Ha MpUMepe |— OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHHA C HCIIOJIb30BAHUEM
I'MJIPOKCOKOMIUIEKCOB QJIIOMUHUS U |METOJIa 2JIEKTPOHHOTO OaslaHca;
LIMHKA) C y4aCTUEM HEOPIraHUUYECKUX |— C y4aCTHEM KOMIUIEKCHBIX COSUHEHUN (Ha IpUMepe
BEILIECTB I'MJIPOKCOKOMIIIEKCOB I[UHKA U aJIFOMUHUS).
2. 3ajaum Ha pacueT KOJIMYECTBEHHBIX XapaKTEPUCTUK MIPOAYKTA
PEAKIMM COEMHEHUS; MACCOBOM MJIM OOBEMHOM J10JIM BBIXOJA
IIPOJYKTa peakLUu COEJUHEHHS OT TEOPETUUECKH BO3MOKHOT0;
00BEMHBIX OTHOLIEHUH ra30B; KOJMYECTBEHHBIX XapaKTEPUCTUK
MCXO/IHBIX BEIIECTB U MPOAYKTOB PEAKIIMU; MacChl (00BeM,
KOJINYECTBO BEIIECTBA) IPOAYKTA PEAKIIMH, €CIIH OJJHO U3 BEIIECTB
JAaHO B BUJIE PaCcTBOpaA C ONPEICICHHOW MacCOBOM J0JIeH
PacTBOPEHHOIO BEILIECTBA
2.2 | DnexTposnTHIecKas CocTaBiaTh ypaBHEHHs XUMHUECKUX | 1. 3agaHus Ha COCTAaBIECHUE MOJIEKYJISIPHBIX M MOHHBIX peakLuil C
JMCCOLIMALIUS U MOHHBIA OOMEH |peakIMi HOHHOTO OOMEHa C yYaCTHEM |y4acTHEM OKCHUJOB, KUCJIOT, OCHOBaHMUMH U COJIeH, NOHHBIX
HEOpPraHUUYECKUX BEILECTB peaxkuuii THIPOIN3a COJIEH, yCTAHOBIECHUE U3MEHEHHUS
KHUCJIOTHOCTH CPEJIBL.
2. JlabopatopHas pabota «Peakiuu rugposmsa»
Pasne |PacTBopbI
a3d.
4 |Pasgen 4. Ctpoenue u HccnenoBathb cTpoenne u cBoiictBa |KoHTpoJbHasi padoTa «CBolicTBa HEOPraHUYeCKUX BellleCTB»

CBOMCTBA HEOPIAaHNYECKHUX
BelleCTB

HEOPraHu4e€CKMX BEIIECTB




Ne Mopnyas / Paznea / Tema Pe3yabTaT 00y4yeHus Tunbl OHEHOYHBIX MEPONIPUATHH
4.1 |Knaccudukamnus, Homenkiatypa |Knaccudunuposats Heopranndeckue |1. Tect «<HomeHnknatypa u Ha3BaHHE HEOPTaHUYECKUX BEILIECTB
U CTPOCHHE HEOPTaHUUECKUX BEIIECTBA B COOTBETCTBUHU C UX UCXOS U3 UX XUMHUYECKON (OPMYJIIbI UM COCTaBJICHUE
BEIIECTB CTpOCHHEM XUMHYECKOH (OPMYIIbI HCXO/Isl U3 HA3BAHUS BEIECTBA 110
MEKIYHAPOIHON WU TPUBUAIBHON HOMEHKJIATYpe».
2. 3agauM Ha pacyeT MacCOBOM J0JIM (MacChl) XUMUUYECKOTO
3JeMeHTa (COeIMHEHHS) B MOJIEKYJIE (CMECH).
3. [IpakTudeckue 3aqaHus Mo KiIacCUPUKALNUN, HOMEHKIATYPE U
XUMHYECKUM (hopMyriaM HEOpraHMYECKHUX BEIIECTB Pa3IMuHbIX
KJIACCOB.
4.2 | DuU3HKO-XMMHYECKHE CBOMCTBA | Y CTaHABIMBATh 3aBUCUMOCTH GU3HKO- | 1. TecT «OcoOEHHOCTH XUMUYECKUX CBOMCTB OKCUIOB, KUCIIOT,
HEOPTraHWYECKUX BELIECTB XUMUYECKUX CBOMCTB OCHOBaHUH, aM(POTEPHBIX THAPOKCUIOB U COJICH».
HEOPraHWYECKUX BEIECTB OT 2. 3aiaHus Ha COCTABJIEHUE YPABHEHUN XUMUYECKUX PEAKIUI C
CTPOEHHUSI ATOMOB U MOJIEKYJI, @ TAKXKE |y4aCTUEM MPOCTHIX U CIIOKHBIX HEOPTaHUYECKHUX BEIECTB:
THUIA KPUCTAJUTMUECKOMN peIIeTKH OKCHJIOB METAJIJIOB, HEMETAIIJIOB U aM()OTEPHBIX JIIEMEHTOB;
HEOPTaHMYECKUX KUCIOT, OCHOBAHHUH U aM()OTEPHBIX
TUIPOKCHUI0B, HEOPTAaHWYECKUX COJIEH, XapaKTEepU3YIOIINUX UX
CBOMCTBA U CIIOCOOBI TIOTyUYEHUSI.
3. IIpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3aTaHUS HA
CBOMCTBA U MOJIy4YeHUE HEOPTraHUUYECKUX BEIIECTB.
4. JJaboparopnas pabora «CBOMCTBa METAJIOB»
4.3 |Unentudukanus OO060CHOBBIBATh 3HAUCHUE U [TpakTUKO-OpUEHTUPOBAHHBIE 3aJAHHS 10 COCTABICHHIO
HEOPTraHWYECKUX BEILIECTB MIPUMEHEHHUE HEOPTaHUUYECKHUX XUMHUYECKUX PEaKIUi C yYaCTHEM HEOPTraHUYECKUX BEILECTB,
BELIECTB B OBITOBOII U MCIOJIb3YEMBIX JJISl UX UACHTU(PHUKAIUU U TPOMBIIIIICHHBIX
MIPOU3BOJICTBEHHOM JESATEIHHOCTH CrIoco00B TOTyYeHUsI
YenoBeKa UX (PU3UKO-XUMHUUYECKUMHU
CBOMCTBaMH
5 |Pa3nmen S. Kuneruueckue u O06ocHOBaHME U3MEHEHHUS CKOPOCTH 1.  JlaGopatopHas paboTa «CKOpOCTh XUMUUYECKHUX PEAKITUH.

TEPMOAUHAMHUICCKHUE
3AKOHOMEPHOCTH ITPOTCKAHUSA
XUMHYCCKHX

TEUCHHSI XUMUIECKUX PEAKINi, UX
obpatumocTtu. OcoOeHHOCTH
XUMHYECKOTO PABHOBECHS.

CMeHleHI/Ie XUMHUYECKOT'O PaBHOBECHSA»
2. Pemenue MIPaKTUKO-OPUCHTUPOBAHHBIX 3aJlaHKUI Ha aHAJIu3




Ne Mopnyas / Paznea / Tema Pe3yabTaT 00y4yeHus Tunbl OHEHOYHBIX MEPONIPUATHH
peaxkuui (aKTOpOB, BIUSIONIMX HA U3MEHEHHE CKOPOCTH XUMHUYECKOM
Ckopoctn pEaKIuy, B T.4. ¢ MO3UINI SKOJOTHYECKH 11eTIeCO00pa3HOTO
XHMHECKIX MOBE/ICHUS B OBITY M TPYJOBOMN ACSITETLHOCTH B IENISIX
PEaKITHH. COXpPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIECH TPUPOIHON
XuMHuYecKkoepaBHOBecHe
cpenpbl.
Pemennie npakTuKO-OpUEHTUPOBAHHBIX 3a/1aHU Ha IPUMEHEHHE
npuHiuna Jle-1llarenbe g HaXOXKAECHUS HAIIPABJICHUS CMEILICHUS
6 (Pa3mea 6. Xumus B ObITY M |3HAHHE HOBEUILUX JOCTUKEHUN B [Touck W aHanMM3 KEMCOB O NPUMEHEHUU XUMHUYECKUX
NMPOU3BOICTBEHHOM ob6nactu Hayku. OOOCHOBaHUE PO BEIIIECTB ¥ TEXHOJIOTUHU C y4eTOM OymyIieil mpodeccuoHaaIbHOM
JAesiTeJIbHOCTH YeI0BeKa XUMHH B 00€CTICUeHUN JNEATEeIbHOCTH MO TEMaM: KpacKd, MCTOYHUKU JHEPIrUH,
HKOJIOTMYECKOM, SHEPreTHYeCKON U OpraHMYecKHe W MHUHEpajbHble YIOOpEHHUs, JIEKapCTBEHHBIE
MUIIEBOW O€30MacCHOCTH, PA3BUTHUH BEIIECTBA, OBITOBAS XUMHUSL.
MEIUIIAHBI. 3ammra: [IpencraBnenue pe3ynbTaTOB pelIeHUs KEHCOB B hopMe
MHHU-JOKJIaJa CIIPE3EHTAlUEN
7 |Pazmen7. Crtpoenue u HccaenoBats ctpoenne u cBoiictBa | KonTpouabHas padora
CBOJiCTBA OPraHUYecKHX OpraHn4yecKMX BellecTB «CTpoeHHe U CBOIICTBA OPraHUYeCKUX BellecTB»
BelleCTB
7.1 |Knaccudukamus, crpoenne u  |Knaccudunuposars oprannueckue 1. 3anaHus Ha cCOCTaBJIEHNE HA3BaHNN OPTaHUYECKUX COSUHEHUM

HOMEHKJIaTypa OpraHM4ecKux
BEILIECTB

BEIIECTBA B COOTBETCTBHUHU C HX
CTPOCHUEM

[0 TPUBHAIBHOMN MM MEXTYHAPOIHON CUCTEMATHYECKOM
HOMEHKJIAType

2. 3amaHus Ha COCTABIICHUE TTOJHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX JOPMYJT OPTaHUYECKHX BEIIECTB OTACIbHBIX
KJIacCOB

3. 3agaun Ha ornpeneneHue npocTeniel GopMmyIibl OpraHUIeCcKOM
MOJIEKYJIbI, UCXO/ISl U3 JIEMEHTHOTO cocTaBa (B %)




Monayas / Pa3nen / Tema

Pe3yabTaTt 00yueHus

Tunbl OHEHOYHBIX MEPONIPUATHH

7.2

CBolicTBa OpraHMYECKUX
COCITMHCHMI _

YcranaBiIMBaTh 3aBUCUMOCTH (PU3UKO-
XMMHYECKHX CBOMCTB OpPraHM4ECKHUX
BEILECTB OT CTPOEHUS MOJIEKYJI

1. 3ajaHus Ha COCTABIEHUE YPAaBHEHNH XUMUYECKUX PEAKIIHI C
y4acTUEM OPraHUYECKUX BEIECTB HA OCHOBAaHMH UX COCTaBa U
CTPOCHHUSI.

2. 3aaHusl Ha COCTABIICHUE YPABHEHUN XMMUYECKUX PEaKIIHi,
WJUTIOCTPUPYIOIIUX XUMUYECKHE CBOMCTBA C YYETOM MEXaHU3MOB
MPOTEKaHUs TAHHBIX PEAKIIUIA U T€HETUYECKON CBSI3U
OpraHUYECKUX BELIECTB Pa3HbIX KIacCOB

3. PacueTHbIe 3aJ1a4M IO YPAaBHEHUAM PEAKIUN C y4aCTHEM
OpraHUYECKUX BELIECTB.

4. JlaboparopHast pabota «[lomyueHue sTuiIeHa U W3y4EHHUE €ro
cBoiicTB» [IpeBparenus OpraHUYECKUX BEIIECTB npu
HarpeBaHuu

7.3

WNnentuduxaius opraHuuecKux
BEILECTB, X 3HAYCHUE U
pUMEHEHHEe B OBITOBOM U
MIPOU3BOJACTBEHHOM
NEeSTeIbHOCTH YeI0BeKa

OOOCHOBEIBAaThH 3HAYECHUE U
HpI/IMeHeHI/Ie OpFaHI/I‘IeCKI/IX BCIICCTB
B OBITOBOM M MTPOU3BOJICTBEHHOMN
ACATCIIBHOCTH YCJIOBCKA UX (bH?)HKO-
XHMHUYECKHMU CBOHCTBAMU

1.  TIpakTUKO-OpUEHTUPOBAHHBIC 3aJIaHUS 110 COCTABJICHUIO
XUMHYECKHX PEAKINH ¢ yuacTHEM OpraHUYeCKUX BEIIECTB,
HCIIOJIb3YEMBIX JJISl UX UACHTU(PUKAIUHU B ObITY U
IMPOMBIIIIICHHOCTH.

2. JlaGoparopHas pabota: "VneHTrduKamms OpraHuYeCKUuX
COCIMHEHUN OTAEILHBIX KJIaccoB"




2. OueHOYHBIE CPEICTBA MO AUCHMILIMHE «XUMHUS»
2.1. OneHOYHBIE CPEICTBA TEKYIEr0 KOHTPOJIS MO0 AUCIHUIIINHE «XUMHUS»

Texkymmii  KOHTpPOJIb  pe3yJbTaTOB  OOY4YEHHUS MOXKHO  OCYIIECTBISATH
pa3NMYHBIMM METOJAAMU M C TIOMOIIBIO Pa3IUYHBIX OLIEHOYHBIX cpenacTtB. llo
JUCHUIUIMHE «XUMHUS» B KauyeCTBE CPEJCTB TEKYIIEr0 KOHTPOJIA MPUMEHSIOTCS
BOIPOCHI JUIsl OpTaHU3AlMU YCTHOTO UM MHUCbMEHHOTO OMNpOCa, CUCTEMbI 3aJIaHUI B
TECTOBON (opme, 3aauv M YNPAXKHEHUsS, MPAKTHUKO-OPUEHTHUPOBAHHBIC 3aIaHUS
(TeopeTHYecKue, pacueTHbIE, CUTYal[MOHHbIE), JabopaTopHble PabOThl U Jpyrue
OlIeHOYHBIe MeponpusiTusi. Hike npuBeneM nmpumMepbl HEKOTOPHIX U3 HUX.

2.1.1. Cucremsbl 3a1aHuii B TeCTOBOM opme

Cuctema 3aaHuii B TECTOBOM (oOpME — OTO COJep)KaTelbHas CUCTEMA,
OXBAaTBIBAIOIIAsl B3aWMOCBSI3aHHBIC 3JIEMEHTHI 3HAHWWA. B OoTiIMYMEe OT TecToB, B
cucTeMax 3a/laHuil BEPOSITHOCTH IMPABHIILHOTO OTBETA HA IMOCIEAYIONIEE 3aJaHHe
MOJKET 3aBHCETh OT BEPOSITHOCTH IMPABUILHOTO OTBETA HA MIPEIBIIYIINAEC 33 IaHUSI.

Hassanue temsl Tema 1.1 «CTtpoeHne aTOMOB XMMHUECKHX 2JIEMEHTOB U
MpUpOJa XUMUYECKOMN CBA3M»

Pesynbrat 0Oyuenus CocraBiATh XUMUYECKHE (OPMYJIBI COCIUHEHUHA B
COOTBETCTBUU CO CTEICHBIO OKUCIEHUA XUMHYECKUX
JJIEMEHTOB, HCXO0I u3 BAJICHTHOCTH 51

AIIEKTPOOTPHULIATEILHOCTH

OO0LIMe KOMIIETEHIIUU OK 01

Bbi0epuTe 0IMH NPaBWIbHBIN OTBET:

1. Atombl C 1 Si UMEIOT OJIMHAKOBOE YHCJIIO:

A) HEHTPOHOB B sizIpe

b) sHeprernyeckux ypoBHen

B) 31eKkTpOHOB Ha BHEIIHEM HEPTETUYECKOM YPOBHE

I') anexTpoHOB

2. B pany xumnueckux 35emMeHToB Li—-Be—-B—C Meranminueckue cBoicTBa:

A) ycunusarorcs

B) ocnaGearoT

B) HEe MensIOTCS

I') n3MeHsAI0TCS IEpUOANYECKH

3. K s-a;ieMeHTaM OTHOCUTCSI:

A)K

b) S

B) Fe

I') Br

4. ITyrem coenuHeHust aToMoB o1 HomepoM 11 u 17 obpa3yercs BelecTBO ¢ XMMUYECKOM
CBSI3BIO:

A) nonnoi

b) xoBaneHTHOI NOJISIpHOM

B) xoBaneHTHOI HENMOISIpHOM

I') meTammaeckom

5. {KOIMYECTBO 3JIEKTPOHOB B aTOME; KOJIMUYECTBO SHEPIETUUYECKUX YPOBHEW; KOJIUYECTBO

10



AJIEKTPOHOB Ha MOCJEIHEM SHEPreTUYECKOM YpPOBHE; KOJIMYECTBO MPOTOHOB B siApe aToma}
COOTBETCTBYET

A) HOMepy neproia

b) Homepy rpynmsl

B) nopsnkxoBoMy HOMEDPY

6. { xnopuy Oapus, anmasy, aMMHaKy, CEPHOM KHUCIIOTE } COOTBETCTBYET

A) MoHHAasg XUMHUYECKasl CBSI3b

b) xoBaneHTHas MONIIpHAs XUMUYECKas CBSI3b

B) xoBaneHTHas HENoJIApHAas XUMHUYECKas CBS3b

7. {cBs3b, 0Opa3oBaHHas 3a cUET 00pa30BaHMs OOLIMX JICKTPOHHBIX Hap; CBs3b,
oOpa3zoBaHHas 3a cueT 0000IIECTBICHHS BAJICHTHBIX 3JIEKTPOHOB; CBSI3b, 00pa30BaHHAs 3a CUET
ANEKTPOCTATUYECKUX CHUJI TIPUTSKEHHS ] HA3bIBACTCS

A) nonHoM

b) metannuyeckoit

B) xoBaneHTHOM

8. {B mopsiaKe BO3pacTaHUsl METAJUIMYECKUX CBOMCTB; B MOPSIKE YOBIBAHUS panyca
aTOMOB; B IOPSJIKE BO3pAcTaHUsl KMUCIOTHBIX CBOMCTB JIETYYMX BOAOPOTHBIX
COCJTMHEHUH } 2JIEMEHTHI PACTIONOXKEHBI B PSITY

A) K, Ca, Sc

b) Al, Mg, Na

B)F, ClL 1

9. Kakoe u3 cyxneHuil BepHo 1uis 21eMeHToB { VA rpynnsl , IVA rpynnsl, [A rpynmnes }

A) obmas hopmyna geTydero BogopoaHoro coequnenus RH4

b) He 00pazyloT neTy4nx BOAOPOAHBIX COSTUHEHHUH

B) 10 3aBepiieHus YHEPTETHUECKOTO YPOBHS HE XBaTaeT TPEX IEKTPOHOB

10. Cpenu BemecTB, ykazanHbix B psany {NH3, O», HCI, SO2; CaO, HNO3, C12, CO2;
H2S04, HI, CuCl2, CH4, NH3 }konu4ecTBO COEIUHEHUM ¢ KOBAJICHTHOW MOJISIPHOM CBS3BIO
paBHO

A) Tpem

b) nBym

B) uersipem

11. Xumudeckasi CBA3b B MOJIEKYJIax {030HA U XJIOPHU/IA KAJIBIIHS; CEPHON KUCIOTHI 1
XJIOpUJIa aMMOHHUST; CEPHON KUCIIOTHI U 030HA} COOTBETCTBEHHO

A) KOBaJICHTHas MOJIAPHAsI 1 HOHHAS

b) xoBasieHTHAs MOMsIpHAs ¥ KOBAJICHTHAsI HETIOJSIpHAS

B) xoBasieHTHas1 HEMOJAPHAS. U1 MOHHAS

Kak BugHO ©3 TpHUBENEHHOTO TpUMEpa, Kaxkaoe QaceTHoe 3agaHue MOXKET OBITh
peoOpa3oBaHO B HECKOJBKO PA3JIMYHBIX BApUAHTOB OJHOTO 3a/aHUs TECTOBOHM cucteMsbl. [Ipu

opraHu3anvi aBTOMAaTU3UPOBAHHOTO TCKYIICTO KOHTPOJIS MOABIISICTCA BO3MOKHOCTH I'CHCpallun

00JIBIIOr0 KOJIMYECTBA BApUAHTOB TECTa, IPHU ATOM 3aJaHUs, MOJNy4YeHHble U3 (acera, OyayT

napaJijiCJIbHBI 1O COACPKAaHNUIO U TPYAHOCTH.

Ha3zBanue Tembl Tewma 4.1 Knaccudukanus, HOMEHKIATypa U CTPOCHHE
HEOpPraHUYECKUX BEILECTB

Pesynbrat 0Oyuenus KnaccupuuumpoBate ~ HEOpraHM4ecKHEe  BEIIECTBA B
COOTBETCTBHUH C UX CTPOCHUEM

OO01LIMe KOMIIETEHIIUU OK 01 OK 02 [IK 5.7

Tecm c 8bl60p0M npasujibHo2o0 omeema.
1. KucaoTHeIMH OKCHUAaMU ABJIAKOTCS BCC BCIICCTBA B I'PYIIIIC:
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a) ZnO, SOz H> SO4

0) Si0,, C1LO7, P> Os

B) CO,, AlO3, Fe203

r) Li»O, NO, FeO

2.BemectBo, Ha3BaHue KoToporo HUTpar xemnesa (II), umeer hopmymy:
a) FeN

0) Fe(NO3)3

B) Fe(NO2)2

r) Fe(NOs)2

3.ConsaMu SIBIIIIOTCS:

a) Al2 S3, NH4Cl, H2Si04

0) Al> O3, NH4NO3, K»SiO4

B) Al ( OH)3 NH4 Cl, Na2SiO4

r) Al> S3, NH4Cl, K>SiO4

4.K OCHOBHBIM OKCHJIaM OTHOCHUTCS TPYIITIa BEILIECTB:
a) SO3,HCI, CuO

6) CuO, Nax0O, CaO

B) CaO, BaO, SiO»

r) Si02, OF2,AlLO3

5.K KucimoTaM OTHOCUTCS Tpynia BEUIECTB:

a) H, S, HNO3;,HBr

0) KCI, HCI, H> SOq4

B) NH 3, HNO3 , HJ

r) NaOH, H>SO4,H> S

6.BermecTBo, Ha3BaHKWE KOTOPOTO CYIb(DUT HATPHsI, UMeeT HopmMyITy:
a) NaxSOs3

0) Naz SOq4

B) Nax S

r) NaHSOq4

7. OCHOBHEIM OKCHUIOM M OCHOBHOU COJIBIO SIBJITIOTCSI:
a) FeO u FeSOq4

0) CaO u CaCl»

B) BaO u Ba(NOs3 ),

r)CaO u (CuOH), COs

8.OCHOBaHHEM H KHCJIOTOH COOTBETCTBCHHO SIBJISIOTCS:
a) HNO 3 u (NH 4) AI(SO4 )2

6) H> S u NaNOs3

B) K 2SO3 u Ca(OH)>

r) KOH u H 4P> O7

9. OCHOBHBIM MTPU3HAKOM, 10 KOTOPOMY CJI0KHOE BEIIECTBO OTHOCST K KUCIOTaM, SIBJIECTCS
HaJd4Me B €r0 COCTaBe:

a) KHCIIOTHOTO OCTaTKa

0) aTOMOB KHCIIOpOJa

B) aTOMOB BOJIOpO/JIa

T') TUIPOKCHIIBHOMN TPYTIIBI

10. K amdoTepHBIM COETMHEHHUSM OTHOCUTCS TPYIITIa BEIIECTB:
a) Al> O 3, SiO; , Ba(OH);

0) Zn(OH), ,CaO, P2 Os

B) ZnO, Zn(OH)2 , Ca(OH)2

r) AI(OH)3 , ZnO, Zn(OH):

11. Oxcupg Metasa, KOTOPbId B3aUMOJEHCTBYET U C OCHOBAHHUEM, U C KUCIIOTOM, SIBJISIETCS:
a) aMm(pOTEpHBIM
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0) HecoeoOpa3youumM

B) OCHOBHBIM

I') KUCIIOTHBIM

12. BemecTBo, B KOTOPOM BaJIEHTHOCTH cephl 11, 3To:

a) CEpHUCTHIH ra3

0) cepoBOIOPOT

B) Cynb(aT Kanus

r) okcun cepsl (IV)

13. [IpupomHOMY COEAMHEHHUIO KAJIBIIHSI, HA36IBAEMOMY MPaMOp, COOTBETCTBYET opMya:
a) Caz (PO4 )2

6) CaCOs

B) Ca(OH)>

r) CaSOq4

14. YrapHbIM ra30M Ha3bIBaIOT:

a) okcup yriepona (IV)

0) oxcux cepsl (IV)

B) okcun yraepoaa (I1)

r) okcun azora (II)

15. OCHOBaHMS COOTBETCTBYIOT XUMHUYECKUM AJIEMEHTaM, UMEIOIIUM CIISYIOITUE MTOPSIKOBBIE

HOMepa:
a) 20,16,12
0) 12,20,19
B) 13,14,15
r) 6,11,12
Ha3Banue teMEbl Tema 4.2 Ddusuko-xuMHUYeCcKre CBOMCTBA
HEOPraHUYECKUX BEILECTB
Pesynbrar oOydeHus KnaccudpunupoBare  HeOpraHMYecKWe  BEIIECTBA B
COOTBETCTBHUH C UX CTPOCHHEM
OO0LIMe KOMIIETEHIIUU OK 01 OK 02 [IK 5.7

1. buHapHOe coeIMHEHNE XUMUYECKOTO AJIEMEHTA C KUCIOPOJOM B CTEIICHH OKUCICHUS —2,
B KOTOPOM CaM KHCJIOPOJI CBSI3aH TOJIBKO C MEHEE JIEKTPOOTPHUIIATEIHLHBIM 3JIEMEHTOM:

a) OKCHJI +

0) comnn

B) KHCJIOTa

2. OCHOBHBIC OKCHJIBI:

a) okcun cepri(VI) SO3

6) oxcua Hatpus Na20 +

B) okcuy azoTta(lV) NO2

3. OCHOBHBIC OKCHJIBI:

a) okcun azora(IV) NO2

0) oxcun cepsi(VI) SO3

B) okcux meau(Il) CuO) +

4. KucnoTHbIE OKCHUIBL:

a) okcun cepoi(VI) +

0) okcua meau(Il) CuO)

B) okcuj rmuaka ZnO

5. KucioTHble OKCUABI

a) okcup amoMuausg Al203
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0) okcum uHKa ZnO

B) okcua azota(IV) NO2 +

6. AM(OTEepHBIE OKCHIBI:

a) okcup azota(IV) NO2

0) oxcug uHKa ZnO +

B) okcua Hatpust Na20

7. AMboTepHBIE OKCHIBI:

a) okcug meau(Il) CuO)

0) oxcup azora(IV) NO2

B) okcuj amomuansa Al1203 +

8. I'me HaXoaATCSA HYKJIEHHOBBIC KHCJIOTHI B DYKapHOTaX:
a) B MUTOXOHIPUSIX

0) B MeMOpaHe

B) B sAJIpe +

9. UTo Takoe HyKJIEUHOBAsI KUCIIOTA:
a) Ouomnonumep +

0) pacTBOp

B) HEOPTaHUYECKOE COSAMHEHUE

10. Bce KUCIOTHI B CBOEM COCTABE UMEIOT KUCIIOPO/, TAK JIK 3TO:

a) ma

0) Het +

B) HE U3yUYEHO

11. KucnoraM COOTBETCTBYIOT CIEAYIOIIEE COCAUHEHHUE:
a) HBr +

6) HOH

B) NaOH

12. KucnoraM COOTBETCTBYIOT CIEAYIOIIEE COCAUHEHHUE:
a) Na2S0O4

0) H3AIO3 +

B) NaOH

13. KucimoraM COOTBETCTBYIOT CIEIYIOIIEE COCAUHEHHE:
a) CH3COOH +

0) K3PO4

B) HOH

14. KucnoTsl 00pa3yroTcsi Tpy B3aUMOICHCTBUU:
a) KUCIIOTHOTO X OCHOBHOI'O OKCHJIa

0) OCHOBHOT'O OKCHJIa Y BOJBI

B) KHCJIIOTHOT'O OKCHJIa Y BOJHI +

15. B3anmoqelicTBHE OCHOBAHUS C COJIBIO:

a) NaOH + MgCI2 = NaCl + Mg(OH)2 +

6) NaOH + HNO3= HOH + NaNO3

B) NaOH + CO3 = NaHCO3

16. ®opmyna, COOTBETCTBYIOIIASI COJIU:

a) CH3COOH

0) NaHCO3 +

B) H3AIO3

17. ®opmyna, COOTBETCTBYIOLIAS COJIU:

a) HBr

0) CH3COOH

B) Mg(OH)CI2 +

18. ®opmyna, COOTBETCTBYIOIIASI COJIU:

a) HBr
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0) K2S +

B) K20

19. OcHOBaHHUsI MOTYT BCTYIIaTh B PEAKLIUIO C:

a) OCHOBHBIMHM OKCHJaMH

0) Co BceMU HEOpTraHUIECKUMH BEIIECTBAMHU

B) KHCJIIOTHEIMH OKCHIAMH +

20. KucnoTHbIE OKCUBI MOTYT B3aUMOIEMCTBOBATH C:

a) OCHOBaHHEM

0) conbIo +

B) KUCIIOTOM

PEKJIAMA

21. KucnoTtHsle OKCHJIbI MOTYT B3aUMOJEHCTBOBATH C:

a) OCHOBHBIM OKCHJIOM +

0) KUCI0TOM

B) OCHOBaHHEM

22. OKcHbl COCTOAT U3 KUCIOPO/Ia U:

a) IBYX 3JIEMEHTOB

0) OHOTO dJIEMEHTA +

B) TPEX DJIIEMEHTOB

23. Beibepure rexcarugpokcodeppaT HaTpHsi:

a) Na2[Fe(OH)4]

0) Na[Fe(OH)6]

B) Na3[Fe(OH)6] +

24. Hutpat aqtoMuHuUs B pacTBOPE B3aUMOJEICTBYET C:
a) Ca(OH)2 +

0) Fe(NO3)2

B) KCl

25. T'unpokapOoOHAT HATPUS pearupyeT ¢ KaxKAbIM U3 ATUX BEIIECTB!
a) 02 u CO2

0) NaOH u HC1 +

B) CaCl2 u NaOH

26. Mexay co0oil pearupyroT:

a) runpokcua meau (II) u consinas kucnora +

0) kapOoHnat 6apus u ruapokcua meau (1I)

B) TUAPOKCUT Maruus U HUTpaT ceuHna (II)

27. OcHOBaHUS — 3TO:

a) CJIIOJKHBIC BEIICCTBA COCTOSAIINE U3 METaJllIa K KHCJIOTHOT'O OCTaTKa
0) CIIO’KHBIE BEI[ECTBA COCTOSIINE W3 BOJOPO/Ia M KUCIIOTHOTO OCTaTKa
B) CJIOXKHBIE BEIIIECTBA, COCTOSIINE U3 aTOMOB METaJlla U THAPOKCOTPYIIITHI +
28. Kakoe 13 npuBECHHBIX HUKE BEIIECTB SABJISIETCS OCHOBAHUEM:
a) Fe(OH)2 +

0) CaO

B) Na2S0O4

29. YUrto obpazyercs npu B3aumoaerictsuu NaOH ¢ CO2:
a) CoJIb U BOJIa +

0) CoJIb ¥ KHCJI0Ta

B) OCHOBAHHUE U OKCHU]T

30. OcHOBaHUE TUCCOLMUPYET Ha:

a) KaTHOHBI BOJIOPO/Ia M aHUOHBI KUCJIOTHOT'O OCTAaTKa

0) KaTHOHBI METAJIA U TUAPOKCH]T AaHUOHBI +

B) KAaTHOHKI METAJIJIA M aHHOHBI KHCIIOTHOTO OCTaTKa
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2.1.2. llpakTuyecKkue 3aJaHUs U 3a1a4H

HpaKTI/I‘-IeCKI/Ie 3aJaHusd MW 3aJ4a4u,
AUJAKTUICCKUX CPCACTB B CCTCCTBCHHOHAYYHBIX JUCHHUIIIMHAX, TAKKC MOTYT OBITh

(bhaceTHBIMHU.

3amaun, Kak ¥ Ipyrue TUIaKTHIeCKUE 3aJaHNs, MOTYT BBIMIOJTHATH O0yJarOIIY IO
U KOHTpoimpylouyro (yHkuu. Pemenue 3agad MOXXET OCYIIECTBISITHCS Ha

PAa3JINYHBIX THUIIAX W STallaX 3aHSATUMH.

HasBanue teMbl

2.1 TUIBI XUMUYECKUX pEaKIUi

Pesynbrar oOy4eHus

CocTaBnsATh peaKIuu COSAMHEHUs, Pas3IOKEeHHUs, 0OMEHa,
3aMEIICHHS, OKUCITUTEIIbHO-BOCCTAHOBUTEIHHBIC PEAKITNU
U peakluud KOMIUIEKCOOOpa3oBaHusl (Ha TpUMeEpe
THAPOKCOKOMILICKCOB aIFOMHHHUSI M IIMHKA) C y4acCTHEM
HEOPraHUYECKHUX BEILECTB

OO01LIMe KOMIIETEHIIUU

OK 01

3aKOHYHMTh YPAaBHEHHSI PpPEAKLUH,

YPAaBHATL; HAa3BaTh pCarcHTbl U MMPOAYKTbI pCaKIINH:

WO TAN A LD =

—_
— O

DN = = = = e = e
S O 0 O Dt B W N

AI203+HCl—
Na20 + H20—
Fe + H2SO4 —
CaCO3 —
Zn+CuSO4—
BaCI2+K2CO3—
CaO+CO2—
Fe(OH)2—
CO2+H20—

.C+H2—

.H20—

. Al + H2S0O4 —

. Na+O2—

. K20+H20—

. Cu(OH)2+H2S04—
. Mg+H2CO3—
Al+02 —

. Ca+ H20—

.S03 + CO2—

.BaO + H20—

21. Omnpenenure maccy okcuna meau (I1), koropas nmorpedyercs mis nomydenus 500 r

4acTO HUCIIOJIBb3YCMBIC B Ka4CCTBC

IIPOTEKAHUE KOTOPBIX BO3MOXKHO (!);

HUTpaTa MEIW, €CJIIM J0JIsI BBIXOJAa B pPEaKLUU B3auMmozeicTBus okcuaa menu ¢ HNO3

cocraBisieT 92%?
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22. Omnpenenure 00beM (H.Y., 1) aMMHaKa, KOTOPBIA MOJYYUTCS MPU ACHCTBUU M30BITKA
pacTBopa ruipokcuia HaTpus Ha 48 T kapOoHaTa aMMOHHS, €CITU BBIXOJ] B PEAKIIUU COCTABIISIET
70%?

23. Ompenenute Maccy COJH, T, KOTOpas oOpa3yercs NMpH PacTBOPEHUU B H3OBITKE
azotHoM kucnotsl 80 r okcuaa menu (II), ecnu BeixoA B peakiuu cocrasisieT 80%?

24. Tlpu Tepmudeckom pasznoxkennn 1700 r HuTpaTa HaTpus ObUIO TodydeHo 174,4 n
Kuciaopoja (H.y.). Onpenennte MacCOBYIO J0JIIO BbIX0OJIa B 3TOM pEeaKIIUH.

25. PaccunTaiiTe Maccy OKcHIa MarHusi, KoTopas oOpa3zyercs IpH pa3iokKeHUU
rUApoKcuaa Maraust Maccoit 50 r, eciu peakuus pa3aoKeHUH npolia ¢ BIXxoaoM 95,5%.

26. Kakas macca 6eH3oma (Kr) MOXKeT MOTyduThes u3 369,6 M3 (H.y.) alleTusIeHa, eciu
707151 BbIXO1a OeH30I1a cocTaBuia 65% OT TEOPETUYECKH BO3MOMKHOTO?

27. Omnpenenurte Maccy CMpTa, MOIYyYEHHOTro Nnpu ruapatanuu 40 i1 nponusieHa (H.y.),
€CJIM J0JIs BBIX0JIa IPOAYKTA PEaKI[UU CO-CTaBIsAET 65% OT TEOPETUUECKH BO3MOMXHOTO.

28. OmnpenenuTe OO0 BBIXOJA B PEAKIMM KATAIUTUYECKOTO OKHCICHHS aMMHUaKa
KHCJIOPOJIOM, eciii Tipu okuciiennn 10 Moas ammuaka oopaszyercs 200 1 okcuna azora (I1) mpu
H.y.?

29. Ilapwel 6poma o6bemoMm 20 11 cMmemand ¢ U30BITKOM BOJIO-pOJa, B pe3ysbTare U3
cMmecu Beiienuiu 32 1 6pomoBogopoaa. OnpenenuTe 00 Bbixoaa, %, eciau 00beMbl Ta30B
U3MEPSUIHCH MPU OJJUHAKOBBIX YCIOBHUSX.

30. Oxkcuna xkanpiusa maccoi 0,64 xr Harpenu 10 1200° C ¢ no-cTaTouHO# Maccoit okcua
kpemaus (IV). Macca oOpa3oBaBmierocst CuiIMkara KaJlbLusi OKaszajach paBHOU 1,024 «kr.
Omnpenenure BbIXoa (%) peakiMi COEIUHEHUS.

31. U3 36 r metaHoaa ObLIO MOTyYeHOo 24 T auMeTuinoBoro 3dupa. Paccunraiite BEIXOT
peaxkuuu AeruapaTaniun

Ha3Banue teMEbl 22 DJIEKTPOJIUTUYECKAS] TUCCOLUAIUS K MIOHHBIN
o0MeH
Pesynbrar oOydeHus CocTaBnsTh ypaBHEHUS XUMUYECKUX PEAKIIMH HOHHOTO

oOMmeHa ¢ Y4aCTUCM HCOPTraHUYCCKHX BCIUICCTB

OO01mMe KOMIIETEHIINT

OK 01 OK 04

1. Hanucath HOHHO-MOJIEKYJISIPHBIE U MOJIEKYJIIPHBIE YPaBHEHUS TUAPOJIN3A COJIEH:

a) cynbgara xpoma (111

0) cynspuaa Harpus (Na:8)

) (Cra(S04)3)

M YKa3aTb PCAKIUIO CPCbl KX BOAHBIX PaCTBOPOB.

2. Hanucath MOHHO-MOJIEKYJISIPHOE M MOJIEKYJISIPHOE YPAaBHEHHS THAPOIIU3a XJIOPUIA

amomunns (AIC) | Kak pruster Ha paBHOBecHe THponn3a MpUOABICHHE K PACTBOPY CIIETYIOIINX

BCIICCTB:

a) XJIOPOBOIOPOTHOM KHUCIOTHI (HC1).
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6) rugpoxcua xamas (KOH),

B) HUTpaTa HaTpuUs (NaNO3)9

3. CocTaBUTh HOHHO-MOJIEKYJISIPHOE M MOJIEKYJ/ISIpHOE YPaBHEeHHs THAPOJiH3a KapOoHaTa
kamms (K2CO3), Byraucants KOHCTaHTY, cTeneHb u pH rugposan3sa conu B 0,01M pactBope.

4. Yrto npou3oiiieT NpH CAMBAHHH PACTBOPOB XJopua xkeie3a (1) (FeCl) y xap6onara
HATpHS (N22C0s)? Hapncars YPABHEHUSsI peaKIii B HOHHO-MOJICKYJISIPHOI ¥ MOJIEKY/ISIPHOM
(popmax.

5. Kakas u3 aByx coseii xstopun munka (ZnCh) yug xpopun meqn (CUCh)| npy papnpix
KOHIIEHTpauusax B 0ojbllell cTenmeHM mnoaBepraercs ruapoausy? OTBeT MOTHBHPOBATH

pac4yeToM OTHOLICHHS CTeNeHel ruapoJn3a o0eux cojieil. CocTaBUTh HOHHO-MOJIEKYJISIPHbIE H
MOJIEKYJISIpHbIe YPABHEHHMS THAPOJIN3a ITUX COJIei.

HaszBanue tembl 4.1 Knaccudukanus, HOMEHKIATypa ¥ CTPOCHHE
HEOpPraHMYECKUX BEILECTB

Pesynbrar 00y4yeHus KnaccudpunmpoBarh  HeOpraHWMYecKWe  BEIIECTBA B
COOTBCTCTBHUU C UX CTPOCHUCM

OO0LIMe KOMIIETEHIIUU OKO01 OK 02 [IK 5.7

1. Bbaucnauth 00bEM IUOKCHIA Yriepoia MpHU H.y., B3STOrO KOJIWYECTBOM BEIIECTBA 3
MOJIb.

2. Berunciauts maccy stunena (C2Ha), 3aaumaromero mpu H.y. o0beM 28 J1.

3. Beraucnuth 00BEMHYIO JIOJIIO METaHA B cMecH, coctosmiei u3 30 1 MmeraHa, 5 11 3TaHa u 2
1 Bojopoaa. OO6beMbI Ta30B H3MEPEHBI PU OJJUHAKOBBIX YCIOBUSIX.

4. ImeeTcst Ta3oBasi CMeCh, MAacCOBBIC JIOJNIM ra3a B KOTOpPOW paBHBI (%): meTaHa — 65,
Bozopoaa — 35. Onpenenure 00beMHBIC JJOJIM Ta30B B 3TOW CMECH.

5. BBIMHCIUTE MaccoBbIE JOJU KaXI0TO U3 AJIEMEHTOB, BXOJSIIUX B COCTAaB YIIIEBOAOPO/IA,
¢dbopmyna kotoporo CeHio.

6. I3 medtu momyuaror OeH3WH (MaccoBasi OIS €ro B HePTH cocTaBiseT 25%) U Ma3yT
(55%). Ilpu nanpHeimel nepepadOTKe Ma3yTa MOTYYalOT elle HEKOTOPOe KOIUYEeCTBO OeH3MHA
(60% ot macchel ma3yTa). PaccunTaiiTe Mmaccy OeH3MHa, KOTOPBINA Oy/IeT MOJydeH U3 HepTr Maccoi
200 kr.

HaszBanue Tembl 4.1 Knaccudukanus, HOMEHKIATypa ¥ CTPOCHHE
HEOpPraHUYECKUX BEILECTB

Pesynbrat 00yuenus KnaccuduuumpoBare  HEOpraHMYecKHE  BEIIECTBA B
COOTBETCTBHUH C UX CTPOCHUEM

OO01mMe KOMIIETEHIINT OKO0l OKO02IIK 5.7
3ananue 1. Beibepute OKCHJIBI u3 CJIEIYIOIINX
BEIIECTB.
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H.SO. SO;

Fe,O;

CO, H.SiO; CaCos Cao CO,

SiO, NaOH

AI(OH):

Mn.0O, FeO SO, N.Os

Na,O

3amanue 2 OTHecHuTe TPUPOAY OKCHUI0B. OTBETHI 3aITUIIIUTE B TAOJIHILY.

Na.O SO, K:0 CuO Cro; Mn.O;, SiO; N.Os
Cao SO; P,Os FeO MnO AlLO; BeO Fe,0;
OCHOBHbIE KWUCNOTHbIE amdoTepHble
3amanue 3. HazoBuTe OKCUABI.
1 sapwant 2 BapHaHT 3 sapuatT 4 sapuanr
Mn; O, Ag. O Cr .0 N O;
Na. O Cao Li .0 SO;
CO; N 05 Fe .0; BaO
PbO, Cu, 0 Cl 0, COo
BeO SO; FeO Sn0;
N ,0; Zn0 Cl .0 Al ,0;
Se0; CuO CrOs CO:
P .0s NO, MgO NO
SO, CrO; P .Os BeO
Hassanue temsl 7.1 Knaccudukanus, cTpoeHue 1 HOMEHKJIaTypa
OpPraHUYeCKUX BELIECTB
PesynbraT 00yueHus Knaccuduruposars OpPraHU4YeCKUe BEIIeCTBa B

COOTBECTCTBHUH C UX CTPOCHUEM

OO0LIMe KOMIIETEHIIUU

OKO01 TIK 5.7

1 3aganue
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1. Hanmummre cTpykTypHbIe POpMYITBI COSTUHEHHM 110 MX HA3BAHUSM:
a) 2,5-TuMeTHIIreKceH-3;

0) 2-MOHOMETIII-3,5- TUTTPOITMITHOHAH;

B) 2,5 - TUMETHJI - 3-HUTPOTEKCaH;

r) 2,3-1UXJI0OpPreKCaHoBast KUCIIOTa;

1) 2 - aMuHOOYyTaH.

2. Hanmummre cTpykTypHBIC (DOPMYIIBI BCEX COSAMHEHHI COCTaBa:

a) CeHiz;

0) CsH;10OH;

B) CsH11NOs.

3. "Tperuii muiHun"

a) aJIKMH, HUTPOCOCTNHEHMSI, aJTKEH.

OTBeT: HUTPOCOETUHEHUS

0) OyTeH-2, meHTeH-3, OyTaHalb.

OtBet: OyTaHab

B) ICHTHH-1, TIeHTagueH-2,3, ICHTaH.

OTBeT: NeHTaH

4. [onOepute K TEKCTy MPABWIBHBIA TEPMUH OMpPEICICHUS MOHSTHS:
) ORI - BEIIIECTBA, OJMHAKOBBIE TI0 COCTaBY, HO Pa3HBIE 110 CTPOSHUIO.

0) e - 3TO PAIl COEAUHEHHH, CXOIHBIX MO CBOEMY CTPOCHHMIO U XMMHYECKUM CBOMCTBaM,
KOTOPBIC OTJIMYAIOTCSI IPYT OT JIPyTra MO COCTaBy MOJICKYJI Ha OJHY WJIM Heckobko rpynn CHo.

B) ............. - OTO U30MCEPLBI, OTINYAOIIHUECS ITOPAAKOM COCANHCHUA aTOMOB.

) 3) N MPEICTaBIseT CO0O0M COBOKYITHOCTh HECHCTEMATUYECKHX HCTOPHUYECKHU
CJIIO’KMBIIMXCS HA3BaHUW OPTraHMYECKUX COCTUHEHUN.

,Z[) ......... - 9TO MBJICHHUC CYIICCTBOBAHUS BCIICCTB, HUMCHOIIUX OI[PIHaKOBBIﬁ KQ4eCTBEHHBIA U
KOJIMYECTBEHHBIN COCTAB, HO PA3JIMYHOE CTPOCHHE M pa3HbIC CBOWCTBA.

OTBeT: U30Mephl, TOMOJIOTUYECKUIN psAll, CTPYKTYPHBIE M30MEpPHI, TpaBUalbHas HOMEHKJIATypa,
u30Mepusl.

5. BecraBuTh nponyIieHHbIE CII0BA B TEKCT

BreiOparb  camyio  JUIMHHYIO  YIJICBOJOPOJHYIO  L€Mb W HPOHYMEpOBAaTb  aTOMBI

(yrnepona)B Heli. Hymepanuio HauWHAIOT ¢ TOTO KOHIIA IIETH, K KOTOpOMY OJIMKe
CTOUT (papuxan). Ha3BaTe pagukansl B ( andasutHom) mopsanake. Ilepen
Ha3BaHMEM KaXKIOro pajauKajia yKas3aTb (HOMep) aTOMOB YIJIEpOJa, C KOTOPBIMHU
CBSI3aHbI TAKUE PAJUKAIIbI.

6. BeiOpaTh mpaBUIIbHBIC YTBEPKICHUS:
a) [luc-TpaHc-n3omepus xapakTepHa i COEAUHEHUH, COJIEpKAIUX ABOMHYIO CBSI3b WIIH LIUKJI.

6) M3omeps! - BemiecTBa, OAMHAKOBBIE TI0 CTPOECHUIO, HO pa3HbIE TI0 COCTABY.
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B) CTpyKTYypHBIMH Ha3bIBAIOTCS N30MEPHI, OTIUYAIOIINECS TOPSAKOM COSTUHEHHS aTOMOB.

r) ATOMBI B MOJIEKYJIaX COEUHEHBI APYT C APYTrOM COTJIACHO UX BaJIEHTHOCTH.

OtBet: ABI'

7. YKaxuTe, KaKie U3 MEePEUNCIIEHHBIX COSIMHEHHI SBIISIOTCS OPraHnYECKUMHE:
a) NaxSOs3; 6) C3Hg; B) CoHsBr; 1) CO»?
OrtBer: 0,8

8. HazoBuTe MpuBEACHHBIE HUXKE YIIIEBOJOPOABI 110 MEX TyHapoaHoi HomeHkatype [UPAK:

CHs

CH; - CH - CH:; - CH- CH;

CHas

CH,
|

CH;-CH;-C - CH-CH;0OH

CH; CH;

CH; - CH; CH; - CH;

CH;-C - C - CH-CH;-CH;

CH; CH; CH;

CH;

CH; -C - CH-CH; - CH: - COOH

CH;

2 3apaHue

1. Bemegutre dopmyny BemectBa, conepxkamero 82,75% yrmepoma u  17,25% Bomopona.
OTtHOCHTEbHAS TUIOTHOCTh napos 3TOTO BEIIIECTBA o BO3AYXY paBHa 2.
Hano (yrieBoaopon)
m(BemectBa) =4,2T
m(CO2) =13.2r
m(H0)=54r
D posn. (BemecTBa) = 2,9
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BriBecTu MOJIEKyIApHYIO (DOPMYITy BEIIECTBA.
2. BeiBenute hopmyity BemecTBa, coaepxkariero 81,8% yrnepona u 18,2% Bogopona. OTHOCUTENBHAS
IJIOTHOCTH MApOB 3TOr'O BEUIECTBA MO BOJAOPOAY paBHa 22.

Hano (yrieBoaopon)
m(BemectBa) =4,3T

m(COz)=13.2r
m(H>0)=0,7r
Du2 (BemmecTBa) = 43
BriBecTu MOJIEKyIApHYIO (hOpPMYITy BEIIECTBA.
3 3apanue
1. Cepoyraepon comepxur 15,8% yriepona mo macce. KakoBa mpocreiimias ¢popmyiia 3T0ro
BeniecTna’?
2. Copepxkanue yriepona B yrieBojgopone coctaBisier 83,33%. IlmotHOCT, mMapoB
coeuHEeHUs 1o Bogopoay — 36. KakoBa Monekymnsipaas popmyna yriaeomopoaa?
3. Hekotopass kucimota coaepkut Bomopoa (2,2%), won (55,7%) u xucnopon (42,1%).
Onpeaenurte NpoCTEHIIyI0 POPMYITy STOM KUCITOTHI.
4. TInoTHOCTBH MapoB MO BO3yXy HeKoToporo ankana 4,414. Kakosa ¢opmya ankana?
5. Coxrmm 7,2 T yraeBonopoaa. IlnotHocTs ero mapoB mo Bojopony coctasiser 36. B
pe3yabTare peakiuu obpaszoBaioch 22 r okcuma yriepoaa (IV) wm 10,8 r Bomsl. Kakoma
MoJieKyJIsipHas (opMyIia coeuHeHus?

Haspanue tembl 7.1 Knaccudukanms, ctpoeHrne 1 HOMEHKIIaTypa
OpPraHN4YCCKUX BCIICCTB

Pesynbrar oOy4eHus Knaccudumnuposars OpraHUYEeCKHe BEIIECTBA B
COOTBCTCTBHUU C UX CTPOCHUCM

OO01LIMe KOMIIETEHIIUU OK 0l [IK 5.7

3anava 1. ['a30Bas cMech CONEP>KUT 3TaH, 3TUJIEH U aueTwieH. Kak qoka3aTh NpucyTcTBHE B
JTAHHOM CMECH KaXJ0ro u3 ra3oB? Hamumure ypaBHEHUS HEOOXOAMMBIX PEAKITAMN.

3anaua 2. Beigenure B UMCTOM BUE KOMIIOHEHTBI CMECH, COCTOSIIEH U3 alleTHUIIeHA, TPOTIeHa
u nponana. Hamummure ypaBHeHHs HEOOXOIUMBIX peaKIIHiA.

3anaua 3. U3BecTHO, uto 1,12 11 (H.y.) CMECH alleTUJIeHa C 3TUJIEHOM B TEMHOTE MOJIHOCTHIO
cBs3bIBaeTcs ¢ 3,82 mu1 Opoma ( = 3,14 r/mi). Bo ckosibko pa3 yMEHBIITUTCS 00BEM CMECH TIOCIIe
MPOITyCKaHUs €€ Yepe3 aMMHUaYHBIN PacTBOp OKcuja cepedpa?

3amaua 4. ['a3, BBIICTUBIIMICS TIPH CTOPAHUN CMECH OCH30J1a M ITUKIIOTEKCEHA, TTPOITYCTHITN
gepes n30bITOK OapuToBOM BobL. [Ipu aTOoM momyuwnnu 35,5 r ocagka. Haliaure npomeHTHEBIN cocTaB
HCXOJIHOM CMECH, €CJIM TaKOe K€ €€ KOJUYECTBO MokeT obecuBeTuTh 50 T pactBopa Opoma B
TeTpaxJIOpHIe YIIIepoia C MaccoBoil nomneit 6poma 3,2%.

3agavya 5 Hanumure ypaBHEHHS XMMHYECKHX PEAKIMM, MOATBEPKIAIONIUX F€HETHYECKYIO
CBSI3b MKy KJIACCAMU OPTaHMYECKUX COSAMHEHMIA B cxeme 6. Pesynprar obcyauTte ¢ coceoM 1o
napre.

AnkaHbl — Anbaernabl
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CH. + O, KaT. — + H.O

Anbaernabl — Kap6oHoBble KUCNOTbI

+ AgO t, aMMUAYHBIN p-p — + 2Ag|

CnupTtbl — Anbaernabl

CH,—~CH-OH + CuO t— + Cu + H.O

Anbpernabl — CNnMpTbl

+ H, t, KaT. — CH,-CH,-OH

Cnuptbl — MNanoreHnpounssBoAHbIE Yr1IeBOAOPOAbI
ManoreHnpomsBoaHble yrnesoaopoabl — CnuMpTbl
AnkaHbl — NanoreHnpousBoAHbIe yrieBoaopoabl
FanoreHnpousBoAHbIE YrNeBoAopPoAbl — AJIKaHbl

AnkeHbl — NanoreHnpousBoAHbIe yrieBoaopoabl
ManoreHnpousBoAHble yrnesoaopoabl — AJIKEHbI

3anava 6 3anuIINTE ypaBHEHUS PEAKLMN, WITIOCTPUPYIOIUX CIEAYIOLINE NEPEXOIbL:
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I +

a) Fe — FeCl, — Fe(OH); — Fe,0;, — Fe — FeSO; —
—> Fe(OH), — FeO — Fe;
6) S—> S0, —> S0, —> H,S0, —> 80, — S;

BaSO,
B) N,— NH; — NO—> NO, — Hfos-—> NO, —> Ny;

NaNOg4
r) Si — 8i0, — Na,Si0; — H,Si0g — Si0, — 8Si —
— Mg,Si — SiH, — SiO0,;
! ]
x)Na —> Na,0, — Na,0 —> NaOH —> Na,CO; —
—> NaHCO;—> NaNO; — NaNO,.

3anava 7 3anuIuTe ypaBHEHUS peakLUi, WUTFOCTPUPYIOLIUX CIIEIyIOIINE IIPEBPALLCHUS:

o
H
0
—> Ol 0 — C,H.OH — C,H,;
0—C,H,
0
6) C— Al,C;— CH,— CH,0H — H—C___ —
H
) 00
OH <
8) C —> CaC, —* C,H,— CO, —> C,H,,0, — C,H,OH —>
20

— CH;—C — CH,C00H— €0, C.

3amaua 8 Onpenenure MIOTHOCTh METaHa M0 BOJAOPOLY.
3agaya 9 Onpeaenure MIOTHOCTh MPOMUIIEHA 10 TEIIHIO
3anaga 7 OnpenenuTe MIOTHOCTH TAPOB 3TAHOJIA O BO3AYXY.

2.1.3. IIpaKkTHKO-OPUEHTHPOBAHHBIE 3aIaHUSI

HpaKTI/IKO-OpI/ICHTI/IpOBaHHBIC 3aJJaHuA (KaK TCOPETUYICCKUC, TAK U paC‘ICTHBIG),
HaIlpaBJICHbBI Ha Pa3sBUTHUEC PE3YJIbLTATOB O6y‘ICHI/IH OCHOBHOI'O MOAYJIA (paB,ZIGJIBIZ

«OCHOBBI CTPOEHMS BENIECTBa», «CTPOEHHE U CBOMCTBA HEOPTAHUYECKUX

/ OpPraHN4YCCKHX BCIIECTB», «Kunetnueckue n TCPMOJUHAMUYICCKHUC
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3aKOHOMEPHOCTH IPOTEKaHUSI XMMUYECKUX PEaKLUi», «JlUCIIEpCHBIE CUCTEMBI») U
BBISIBJICHUE XUMUYECKOM CYIIHOCTH OOBEKTOB IPHUPOJBI, IPOU3BOJACTBA U ObITa, C
KOTOPBIMU YEJIOBEK B3aUMOJICHCTBYET B MPOILECCE NMPAKTUYECKOW JEATEIbHOCTH
(IpUKIAAHON MOYJIB).

[TpakTHKO-OpUEHTUPOBAHHBIE 3aJJaHUSI MOKHO ONPEIEIIUTh KaK I€1aroru4ecku
nepepaboTaHHblil (PparMeHT NpOo(hEeCCHOHATBHON IeATeNbHOCTH cnenuanucta. OHu
pa3palaThIBatOTCs JJIs MPOBEPKHU 3HAHUI M YMEHHUH 00ydarommxcsi JeiCTBOBAThH B
NPAKTUYECKUX, HETUIMMYHBIX, SKCTPEMAIIBHBIX U IpYrux cutyanusx. [Ipu nzydenun
JUCLMIUIMHBI «XHUMUS» MPAKTUKO-OPUEHTUPOBAHHBIE 3aJaHUsl IPUMEHSIOTCS AJis
aKTUBU3ALMH y4€OHO-IIO3HABATEIBHOM 1€ATEIBHOCTH 00YUYaOLIUXCS.

Hassanue TeMbl 1.2 Tlepuonuyeckuii 3axkoH u Tabnuua J.1.
MenneneeBa

PesynbraT oOyuenus | XapakTepu3oBaTh XUMHUYECKHE JJIEMEHTHI B
COOTBETCTBUH c ux MOJIOKEHUEM B
MEPUOANYECKON CUCTEME XUMHUYECKUX PJIEMEHTOB
J.1. MenneneeBa

OO01Me KOMIETEHIINN OK 01

1. Pacnpesenenue 3J€KTPOHOB B aTOME IO 3HEPreTUYECKUM ypoBHsM 2, 8, 4. Onpenenure,
Kakoil 310 3nemeHT. [IpuBeante (GopMysbl e€ro BHICIIETO OKCHIA, THAPOKCHUIA M BOJIOPOJIHOTO
CO-€IMHEHUs.  YKakHTe  Xapaktep coeauHeHuil. [lpuBenure  ypaB-HEHHS  peakiui,
WUTIOCTPUPYIOIINE CBOMCTBA ITUX COCAUHEHUIM.

2. Hamumure ypaBHEHHUS peakIinii AIFOMUHUSA cO cienyto-iumu BemectBamu: CI12, 02, S. Jlns
KaKJOW PeaKkIui COCTaBbTE dJIEKTPOHHBIN OanaHc, YKaXKUTE OKUCIUTETh U BOCCTAHOBUTEIIb.

3. C xakuMHu W3 MEPEYUCIICHHBIX BEIIECTB OyneT B3amMmojaercTBoBaTh okcui ¢docdopa (V):
HCI, Ba(OH)2, SO2, H20, Li20? Ilpu-Beaute ypaBHEHHsI BO3MOXHBIX PEAKIIMHA B MOJIEKYJISIPHOM
Y MOH-HOM BHJIE. YKaXXHUTE XapaKTep KaXkJ10T0 OKCH/IA.

4. IlpuBenure ypaBHEHUsl PEAKIUNA, C TOMOIIBI0O KOTOPBIX MOKHO OCYIIECTBUTH CJIEAYIOIINE
MIpeBpaILeHUs:

Ca — Ca0O — Ca(OH)2 — CaCO3 — CaO.

Ha3sBanue temMbl 4?2  OU3NKO-XUMHUYECKHE CBOUCTBA
HEOPraHUYECKUX BEIIECTB

PesynbTat 0Oyuenust | YcraHaBiuBaTh 3aBUCHUMOCTb buznko-
XUMHAYECKUX CBOMCTB HEOPIaHMYECKHUX BEIIECTB
OT CTPOEHMS aTOMOB M MOJIEKYJ, a TAKXE THIA
KPUCTAJUINYECKOMN PEIIETKN

OO0111e KOMIIETEHIINN OK 01, OK 02 IIK 5.7

1.Hanucatp ypaBHEHUsI XUMHUUECKUX PEAKLUi, K OYKBaM I' M ] COCTaBUTh HOHHBIE ()OPMBI:
a) H>SO4 + Mg 6) Na;O + HBr B) H2SO3 + CaO r) CaCOs; + HCI 1) AICI; + AgNOs
e) Ba(OH): + SiO2
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2. OcyIecTBUTh MEPEXOIbl: KATMi — OKCHJI KK — THIPOKCH]I Kamus — Cylbdar Kanus

3. 3amaga: CKOJIBKO KI' HATpus MOTpeOyeTcs JUIsl peaKIMH B3aWMOJCUCTBUS ¢ 16 KT cephl,
coaepxaieit 25% npumeceit, eciu cxema peakuuu: Na + S — NaxS

4. HamncaTh ypaBHEHUS] XUMUYECKUX PEAKIINi, K OYKBaM T U ]| COCTABUTh HOHHBIE ()OPMBI:

a) H>SO4 + Mg 6) Na>O + HBr B) H>SO3 + CaO r) CaCOs + HCI 1) AICl3 + AgNO3

e) Ba(OH), + SiO»

5. OCyIecTBUTh MEPEXOIbl: KATUi — OKCHJI KK — THIPOKCH]I Kamus — Cylbdar Kamus

6. 3amava: CKOJIBKO KI' HATpHs MOTpeOyeTcs IS peakuy B3auMoJeicTBus ¢ 16 Kr cepsl,
conepxaieit 25% npumecei, eciu cxema peakuuu: Na + S — NaxS

Haszeanue temsl 4.3  Vpentudukanus HEOPraHUIECKUX
BELIECCTB

Pesynbrar oOyuenuss | OOOCHOBBIBATh  3HAUYCHWE W MPUMEHEHUE
HEOPTraHWYECKUX  BEMIECTB B  OBITOBOM U
POU3BOJICTBEHHOM JEATEIbHOCTH YEJIOBEKa UX
(U3UKO-XUMUUYECKUMU CBOMCTBAMU

OO01Me KOMIIETEHIINT OKO01TIK 5.7

1. Hanmcars xumuueckue (popMyIibl BEIIECTB, HAXOAAILIMXCS B TpeX Konbax, eciau: 1) pacTBop
W3 TMEepPBOU KOJOBI OKpAIIMBAET TUIAMs B JKENTHIN, a U3 BTOPOH — B (PHOJIETOBBINA LIBET; 2) MpH
HarpeBaHuM oOpasia u3 TpeThel kKoobl ¢ NaOH mosBumiics 3anax aMMmuaka; 3) mpu MpUITMBaHUH
pactBopa AgNO3 Bo Bcex 00pasiiax BhIMAIA OCaAKH O€I0oro I1[BeTa, MpruieM B 00pasiie u3 TpeTheit
KOJIOBI OCaJIOK pacTBOpWJICSA TIpH J00aBieHWH BOjAbl; 4) mobOaBimeHue pactBopa BaCl2
CHOoCcOOCTBOBAJIO BBIMIAJACHUIO OENBIX OCATKOB B 0O0pa3lax W3 BTOPOM U TpeThed KoONO; S)
npunuBanue pactBopa HC1 npuseno xk OypHOMY BBIAETICHHIO ra3a B 00pasle U3 BTOPOM KOJIOBI,
IIpUYEM 3TOT ra3 BbI3Bal noMyTHeHHe pactBopa Ca(OH)2. OTBeT moATBEpAUTH ypaBHEHUSMU
COOTBETCTBYIOLIMX PEAKLU B MOJIEKYJIIPHON M MOJICKYJISIPHO-UOHHOM (popme.

2. B uerbipex kombax 0€3 3TUKETOK COAEP)KATCsl PACTBOPHI CIECAYIONIUX BELIECTB: COJITHOM
KHCJIOTHI, XJIopuia 6apus, cyibdata kanus, Gocdara kanus. VIcmoap3ys TOMOJTHATEIBHO PACTBOP
AgNO3, onpenenuth, B KaKOM HIMEHHO KOJIOE COEPIKUTCS KKI0€ U3 YKa3aHHBIX BemecTB. OTBET
MOATBEPAUTH YPAaBHEHUSAMHU PEAKIUI B MOJIEKYJIIPHOU U MOJIEKYJISIPHO-UOHHON (hopMe.

3. B maTe npoOupoK, coaepikamux pacTBOpsI XjaopuaoB kanus, menu (1), 6apus, anroMuHus
u xene3a (III), no6aBunu pactBop NaOH. Yka3zaTh, B KaKMX MMEHHO NMPOOHPKAX HAXOIMIUCH
TaHHBIE COJIM, €CIIM B MepBOM MpoOupKe BBINAI OCAJOK OENOoro IBeTa, B YETBEPTOM — roixy0ooro
I[BETa, B MATOH — Oyporo IBeTa, a BO BTOPOM U TpeThel ocaaka He oOpazoBasiock. [Ipu momontu
KaKOro peareHTa MOXHO OIPEENIUTh COCTAaB COAECP)KUMOTO BTOPOU M TpeTheil mpobupok? OTBer
MOATBEPAUTH YPAaBHEHUSIMHU COOTBETCTBYIOIIMX PEAKLUN B MOJIEKYJISIPHOM M MOJIEKYJISIPHO-MOHHOM
dbopwme.

4. B mate nmpoOUpOK, colepkKalux pacTBopsl cyibdaros Harpus, mapranua (II), mean (II),
amomuuuss U xpoma (III), moGaBunu pactBop NaOH. VkazaTh, B Kakoi HMEHHO MpoOOHpKE
HAXOJUTCS KaXKaast COJIb, €CIIM B YETBEPTOM NMPOOUPKE BBINAI 0CATOK TOIyOOTro 11BETa, B TPEThe —
CHHEBATO-CEpOro I[BETa, B MEPBOM M MATON MPOOHPKax — Oenoro 1BeTa, MpUYeM OCaI0K B MATON
npoOupke pactBopuiics mpu nobapneHun u30biTka NaOH, a Bo BTOpod mpoOupke ocaaka He
oOpazoBasioch. OTBET MOATBEPAUTH YPABHEHUSIMH COOTBETCTBYIOIIMX PEAKINI B MOJIEKYJISIPHOU U
MOJICKYJISIPHO-MOHHOU (hopme.
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HaszBanue Tembl Paznen 5. Kunernueckue 1 TepMOIMHAMUYECKUE
3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX
peakiuit CKOpOCTh XUMUYECKHUX PEAKIUH.
XUMHYECKOE PABHOBECHE

Pesynbrar oOyuenuss | OO0OCHOBaHWE U3MEHEHHUS CKOPOCTH TEUCHHUS
XUMUYECKUX  peakuuid, HX  O0OpaTUMOCTH.
Oc00EHHOCTH XMMUYECKOTO PAaBHOBECHSI.

OO011e KOMIETEHIIUN OK 01, OK 02 IIK 5.7

3aganue Nel. (2 6amia)

[IpennoxuTe criocoObl YCKOPEHUS Pa3NioKEHUsT OBITOBBIX OTXOAOB, UCIIOJIB3Ys N3yUYEeHHBIC
BaMH (paKTOPHI, BIUSAIOIINE HA CKOPOCTh XUMHYECKOU peakiuu. OTBET 000CHYyHTE.

3apanue Ne2. (2 Gamia)

[IpoBenuTe mOMa MPOOIEMHBINA YKCIIEPUMEHT

Kymnute B aniteke pacTBOp MEpPEeKUCH BOAOPOJa. Bo3bMHUTE KyCOYEK OTBAPHOTO KapTOQes
1 Kycouek chiporo. Ha kaxplii HajlelTe HEeMHOTO TIepeKrcH Botopoa. Uto Habmrogaete? [Touemy?
[TompITaliTech 0OOBSICHUTH HAOIIOJaEMBIC.

3aganue Ne3. (2 0as1a)

3HaHWE BIUSHUSA PA3TUYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOW PEAKIUU IIHUPOKO
MIPUMEHSAETCS B NMPOMBINIEHHOCTH. Hanmpumep, nepBast cTagusi MOIMY4YEHUs CEPHOM KHCIOTHI B
MIPOMBIIIIJICHHOCTH - O0KUT JKEJIE3HOT0 KoTdeaaHa

4FeSz )+ 1102r) = 2Fe203(1B) + 8SO02(r) 1+Q

[Mpennoxute MuHUMYM 2 (pakTOopa, KOTOPHIE MOTIU OBl YBEIHMYUTH CKOPOCTh XUMUYECKON
peaxuuu.

3aganue Ned Ikcnecc-Tect (5 6a/110B)

1) 3auem Ham omMa Hy>keH xoJaoAmIbHUK? (C TOUKM XUMUKA)?

2) Tlouemy B I1TaOOpPATOPHBIX YCIOBHSIX JUIsI MPOBEACHUS PEAKIUU THIPOJHM3a Caxaposbl
PacTBOp HY>KHO KUISITUTD, a B MUILEBAPUTEILHOM TPAKTe 3Ta peakuust uaet npu t 36,6°C u ropaso
obicTpee?

3) IoueMy CKOPOCTh peaKi[iy TOPEHHUS BEIIECTB B KUCIOpOIe Oobiie, ueM B Bo3ayxe? (B
BO3/yX€ KHUCI0poaa Bcero 21%, cooTBeTCTBEHHO B yUCTOM O BEIIECTBO cropaet ObIcTpee. )

4) Ha xakoMm MpUHIMIIE OCHOBAaHO TYIICHHE KOCTpa pPa30OpachIBAHHEM TOPSIIUX APOB?
(CxopocTh TOpeHHS TeM BbIIe, uYeM Ooisbiie V UM MEHbIIE S MOBEPXHOCTH CrOPaeMOro
Marepuana.)

5) JKenezo okucnseTcs U Ha BO3JlyXe, U B Kuciopoje. [loueMy OHO TOPUT B KUCIOPOJE U HE
roput Ha Bo3ayxe? (KoHueHTpamus Kuciaopoaa B BO3AyXe HMKE, YEM B YUCTOM KHCIOpPOAE, IS
OKHUCJICHUS €r0 XBaTaeT, a JIsl TOPEHUsI- HET.)

3apanme Ne5. (5 GamioB)

Haiite xapaktepuctuky peakuu 2502 +0, «2S05 +Q:

a) 110 YHCITy U COCTaBY MCXOJHBIX BEUIECTB U MPOAYKTOB PEAKIUU (PEaKLIMs COCUHEHNUSA);

0) 1o TermoBoMyY 3P QEKTy (3K30TepMUUECcKas);

B) I10 M3MCHEHHIO CTeIICHEH OKHCICHUS (OKUCITUTEIIFHO-BOCCTAHOBHUTEIIHHA);

T') 110 UCIIOJIB30BAHUIO KaTaau3aropa (KaTaIuTUIecKasi);

1) TI0 HaIpaBJeHUIo (oOpaTumas).

6.B cTopoHy Kako# peakuu Npou30UIET CMEIICHUE PABHOBECHS B CIEAYIOIIUX CUCTEMAX:
1) 4HCl+ 02 « 2H>0+2Clz, AHyp. < 0,

2) 3A([{) + Or) & C(r) + ZP(F), AHx.p.Z 34,55 K/

IIpU: &) YBEJIMYECHUU JABIICHUS;
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0) yBenudeHn#n 00BEMa;

B) YMEHBIICHUU TEMIIEPaTyPhl:

7. Kak HYXHO U3MEHHUTH JaBJeHHE, 00bEM, M KOHIICHTPALMU PEearupyromux BEIIeCTB B
cucteMe CO)+H>Or) o COxn+Hzr) ,9T00Bl  yBENWYUTH BBIXOJ MPOIYKTOB peakiuu?
Omnpenenure 3HaKk AH oOpaTHOW peakmuu, €Ciu W3BECTHO, YTO MPHU YBEIUYCHUH TEMIIEPATYpPhI
paBHOBECHE CMECTUIIOCH BIIPABO.

Kak nmoBnusieT Ha paBHOBECHE CIIEAYIOIIUX PEAKIUN:

2Hn+Oxr) o 2H>O(r), AHxp = — 433,6 xllowc;

CaCOs3)  CaOx)+COxry, AHxp= 179,0 ke

a) MOBBIIIEHNE TEMIIEPATYPHI;

0) MOBBIIICHUE JABIICHU?

OTBET NOSICHUT.

8. I[ToueMy 1pu  U3MEHEHMM  JABJICHUS  CMENIAETCS  paBHOBECHE CUCTEMBI
2H>0 + O2 « 2H>0 n He cMemaeTcs paBHOBecUe CUCTEMBI N2 + 02 « 2NO? Hanmcats sripaxkenue
JUTSl KOHCTAHThI PABHOBECHSI KQXA0W U3 TaHHBIX CHCTEM.

Haszeanue temsl 7.3  Wnpentudukanus opraHn4ecKuX BEIIeCTB,
UX 3HaUYEHUE U IPUMEHEHHE B OBITOBOM U
MMPOU3BOJICTBEHHOU

NEATEIbHOCTH YEJIOBEKA

Pesynbrar oOyuenuss | OGOCHOBBIBATH  3HAYCHHE W MPUMCHCHHE
HEOPTraHWYECKUX  BEMIECTB B  OBITOBOM U
MIPOU3BOJICTBEHHOM JEATEIbHOCTH YEJIOBEKa HUX
(UBUKO-XUMHUECKIMU CBOMCTBAMU

OO0111e KOMIIETEHIINN OK 01, OK 020K 04 TIK 5.7

1. KapOokcurepanus

A 3HAKOMO JIU BaM TOHSTHE «KapOokcuTepanus»? B TepaneBTHUECKHUX IEsaxX
UCIONIB3YIOT razoo0pa3Hoe BemiecTBO. [lo 3ToM mpuynHE MOJOOHYIO METOAUKY
Ha3bIBAIOT «Ta30BBIMU YKOJaMU». JTa METOJIMKA HCIIOIb3YeTCS MJid JICUEHUS
CEPIICUHO-COCYAUCTHIX 3a00JIEBaHUH, TOBBIIICHUS JTACTUIHOCTH KOXKH. [[oBBIIIIEHNE
coJiep KaHusl 3TOT0 ra3a B KpOBU TOBOPUT O HEKAYECTBEHHOM PyHKIMu kpoBu. Camoe
yAUBUTEJIBHOE, YTO OHO UCIHOJIb3yeTcsl B TBEPJAOM BHUAE B MHILEBOU
OPOMBIIIVICHHOCTH i1 XpPAaHEHUS U TEPEeBO3KU MPOIYKTOB: pHIOBI, Msica,
MOPOKEHOTO.

3aganmne

Bbi0epuTe 01MH NIPAaBUJILHBbIN OTBET:

1. O xakoM BelecTBE UIET peUb?

A) yrIeKucislil ra3

b) xucnopon

B) ammuak

2. Kakumu XMMHUYECKMMU CBOMCTBAMHU 00JIaaeT 3TO BEIIECTBO?

A) KHCJIOTHBIMH

b) ocHOBHBIMH
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B) amdoTepupiMu

3. C yeM MOKeET BCTynaTh BO B3auMOielicTBUE?

A) ¢ BOJOI, OCHOBHBIMU OKCHJIaMH, LIETIOYaMHU, HEKOTOPBIMHU COJISIMHU

b) ¢ BozIOM, KUCTTOTHBIMU OKCHAAMHU, LIEI0YaMU, HEKOTOPBIMU COJISIMU

B) ¢ Bogoi1, KUCTOTHBIMU OKCUAAMHU, KUCIIOTAMH, HEKOTOPBIMHU COJISIMU

4. C moMOoIIIbI0 KaKOT'O BEIIECTBA €I0 MOXKHO OOHAPYKUTh?

A) dbenondranenna

b) 6pomHOi#1 BOBI

B) u3BecTkoBOI BOJBI

5. [IpuBeaute GakThl, KOTOPBIE JOKA3BIBAIOT OTPULIATENHHOE BIUSIHUE 3TOTO
ra3a Ha KeJIyJOYHO-KUIIEYHbIN TPAKT YEJIOBEKA.

2. lloBapeHHas1 COJIb

H3BectHo, uTo B Mupe aoObiBaercs npumepHo 100 MWIIMOHOB TOHH
ITIOBAPEHHOMU COJM B rod. Ha nuieBbie Hy Kbl pacX0QyeTCsl OKOJIO OTHOU YETBEPTOU
4acTu 3TOTo KoJmuecTBa. Kyza sxe uaer ocranbHas coJib?

[ToBapeHHasi cOJIb COBEPIIEHHO HEOOXOAMMAa MNP TMPOU3BOJCTBE MACHBIX U
pPBIOHBIX ~ KOHCEPBOB, OHa UCIOJIb3YEeTCSI B  METaJUIypruueckod  OTpaciu
MPOMBIIIJICHHOCTH, TNPU OO0pabOTKE MEXOB M pa3IUYHBIX KOX, B IpOIECCEe
MIPUTOTOBJIEHUS MbUIA, HJIET JIJIS MOy YEHUS KAIbLIMHUPOBAHHOM CObI, IPUMEHSAETCS
B MemuiuHe. OCHOBHOM MOTpeOUTENb COJM — XHMHUYECKas  OTpacib
MPOMBINIIEHHOCTH. B 3TOl 00jacTu MCHONB3yeTcsl HE TOJBKO caMa COJb, HO U
AJIEMEHTHI, COCTABIIOIIME €€. B mpouecce 3aeKTposn3a €e pacTBopa IMOIyYaroT
XJIOp, BOJAOPOA M enkuil Hatp. M3 pacTBopa €IKOro Harpa HOJIy4arOT TBEPAYIO
11es1049b — KayCcTUK. COeTMHSIS BOJOPOI C XJIOPOM, MOJYyYAIOT COJSHYIO KHCIIOTY.

3anaHme: cocTaBbTe YPABHEHHS, ONMCAHHBIX B TEKCTE PeaKUMii.

3. AueruniieH

OaHUM U3 caMbIX PacHpPOCTPAHEHHBIX CIIOCOOOB CBAPKH IUIABICHHUEM SIBIISETCS
ra3oBas CBapka, KOTOpas MPOM3BOJUTCA C OOpa30BaHUEM TIa30BOIO IUIAMEHH B
KaHajlaX cBapouHOi ropenku. OO6pa3oBaHre ra30CBApPOYHOTO MIIAMEHU HEBO3MOKHO
0e3 rasa anermwieHa. TeXHUYECKHI alleTUIICH MOIy4aloT U3 KapOuaa KaJlbLus.

3aganmne

1. OObsacuure, kakod (HU3MYECKUN T[OKa3aTeslb IO3BOJIIET HCIOJIb30BAThH
aleTUJICH JIJIsl CBAPOUYHBIX paboT;

2. CocTaBbTE ypaBHEHHE PEAKIUU MOJIYUEHUS allCTUIICHA,;

3. CocTaBbTe ypaBHEHUE PEAKIIMU TOPEHUS AlIETUIICHA;

4. Boiuuciaute 00bEM aleTUIICHa MOJYYEHHOTO M3 KapOuJa KajbI[usi Maccou
128 1, comepxariero 5% mnpumecei, e€ciau BbIXOJ alleTuiieHa coctaBisieT 80% ot
TEOPETUYECKH BO3MOKHOTIO.

4. MoJioyHast KHCJIOTA

[TpoMexyTOUHBIM MPOAYKTOM OOMEHA y TEIJIOKPOBHBIX KUBOTHBIX SIBISETCS
MOJIOYHAs! KUCJIOTA. 3anax 3TOW KACIOThI KPOBOCOCYILIME HACEKOMBIE YJIaBJIMBAIOT Ha
3HAYNUTEIBHOM PACCTOSHUU.

3aganmne

1. I[Touemy HacexkoMbIe (KOMaphl) OBICTPO HAXOSAT CBOIO KEPTBY?

2. YcranoBute GopMyTy MOJIOYHON KHCIIOTHI, KOTOpAsk IMOMOTAeT HACEKOMBIM
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HaxOJIUTh TEIJIOKPOBHBIX YXUBOTHBIX, €CJIM MAaCCOBBIE JIOJM JJIEMEHTOB B HEW
cocTaBisaoT: yriepoaa — 40,00%, sonopona — 6,67%, kucinopona — 53,33%.

3. CocTaBbTe CTPYKTYpHYIO (hOpPMYITy MOJIOYHON KHCIOTHI. Ha3zoBuTe KUCIOTY
o HomeHknarype MIOITAK.

4. Ha ocHOBaHMH CTPOEHHMS MOJIOYHOW KHUCJIOTBHI CHAEJIaliTe BBIBOJ O €€
XUMHUYECKUX CBOMCTBAX.

5. Haiinure B UWHTEpHETe WIM JPYyrUX HWCTOYHUKAX WHPOPMAIUIO O
MIPUMEHEHUU MOJIOYHOU KUCIOTBHI.

2.1.4. 3aganusi 1a60paTOPHBIX PadoT

JlaGopatopHble pabOTHI SIBIAIOTCS Ba)XKHOM 4YacThi0 y4eOHOTO Mpoliecca IIo
IUCHMIUIMHE U CHOCOOCTBYIOT (OPMHUPOBAHUIO Yy OOYyYaloOlUXCs YMEHHUU
UCCIIEIOBaTh XMMUYECKHE NPOIECChl W SBIEHUS (IJIAHUPOBATh W IPOBOAMTH
XUMHUYECKHE SKCIIEPUMEHTHI, HCCIEN0BaTh BEIIECTBA M MPOBEPSITh THIIOTE3bI,
o0pabaTbIBaTh U MHTEPIPETUPOBATH PE3YIbTATHI dKCIIepuMeHToB). JlabopaTtopHbie
paboThI MO XUMHUH MPETyCMOTPEHBI B KaXIOM pa3ziesie OCHOBHOTO U MPUKIIAJHOTO
MoyJien (Tabi. 2).

Ta6nuna 2. JlabopatopHbie pabOThI 110 XUMHUH

Pazgen JlaGopaTopHas padora

Pazoen 2. Xumuueckue peaxyuu | Jlabopamopnasn paboma 1. « Peaxyuu
2uopoU3a»

Paznen 3. Ctpoenue u Jlabopamopnasa paooma 2. « Ceovcmsa
CBOMCTBA HEOPTAHUUECKHUX Memanios u Hememauiog»
BEIIIECTB
Pazoen 4. Cmpoenue u Jlabopamopnasa paooma 3. «Ilonyuenue
C80LCMBA OP2AHUYECKUX SMUNEeHA U U3YYEHUE e20 CBOUCTE»
seujecms
Pazoen 5. Kunemuueckue u Jlabopamopnasa paboma 4 «H3yuenue
mepmMoouHamMuiecKue BUAHUS PASTUYHBIX (PAKMOPOB HA cMeujeHuUe
3AKOHOMEPHOCMU NPOMEKAHUS | XUMUYUECKO20 PABHOBECUsL»
XUMUYECKUX Pearyuti
Pazoen 7. Kauecmeennvie Jlabopamopnas paboma 11. «Onpeoenenue
pearyuu 0OHaAPYHCeHUs CO0ePIUHCAHUSL YeTIeKUCTI020 2a3a 8 B030yXe
Op2aHUYecKUx u noMeweHUsl IKCHpPecc-memooom»
Heop2aHUu4ecKux geuecms

OobopynoBanmne JjJadoparopuu M padoyMx MecT Ja0OpPaTOpHMM: MEH3YPKH,
MUTNETKU-KaNeIbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JIYIIbI, MPEIMETHbIE U TOKPOBHbBIE
CTEKJa, IUIAHIIETHl JUIs KamledbHBIX peakuuii, ¢uiabTpoBaibHas Oymara,
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IPOMBIBAJIKA, CTEKJISIHHbIE MPOOUPKHU, PE3UHOBBIE MNPOOKU, (OHAPUKH, HAOOP
PEaKTUBOB, CTEKJISTHHBIC MaJIOYKU, IITATUBBI JJII NMPOOUPOK; MEpPHBbIE MUIMHAPHI,
BOPOHKU CTEKJISTHHbIE, BOPOHKU JeNuTeabHble UuiauHapudeckue (50-100 wmm),
CTYIIKH C TECTUKOM, (apopoBble HalllKh, MUHUETHI, (GUIBTPHl OyMakHbIE, BaTa,
MapJisi, 4aCOBBIE CTEKJIA, JJICKTPOIUIUTKH, JIA0OPATOPHBIC IITATHBBI, CIIUPTOBBIC
TOPEJKH, CIUYKHU, MPUOOP I TOJyYeHHsS Ta3oB (WM MpoOHMpKa ¢ Ta300TBOJHOM
TpyOKOIi), JAep)KaTeau g TNPOOWPOK, CKISHKUA JJIsl XPaHEHUS PEaKTHBOB,
paszaatouyHble JOTKW; xuMuueckue crakanbl (50, 100 u 200 mun); mmarenu; NUHIETHI;
TUTEINIbHBIE MBI, CEKYHIOMEpPHI (TaiiMepsl), MepHbIe mpoOupku (Ha 10-20 mu) u
MepHbIe K010bI (25, 50, 100 u 200 mi1), BoasiHas OaHs (MM TEPMOCTAT), CTEKJISHHbBIC
NajJouKy; KOHWYeckue KoyObl myis TutpoBanHus (50 m 100 mu1); MHIUKATOPHBIC
MOJIOCKH sl omnpenenenus pH W craHmapTHas MHAMKATOpHAs — IIKAJa;
YHUBEPCAIbHBIN MHIUKATOP; nuneTku Ha 1, 10, 50 mu (wm no3atopel Ha 1, 5 u 10
M), OIOpETKH HJid TUTPOBaHMS, MeIulIMHCKHe Mmmpuikl Ha 100-150 wmo,
71a00paTOpHbIE W/WIM aHAIMTHYECKUE BeChbl, pH-MeTphl, CymmibHBIN miKad, U Ip.
nabopatopHoe 000pyI0BaHUE.

[IpuBenemM mnpumepsl Ja0OpaTOPHBIX paboOT Mo pazaeny 2 «XUMHYECKUE
peakiun» u pasaeny 4 «CTpoeHue U CBOMCTBAa OPraHMYECKUX BEIIECTB».

Paszpnen 2. Xumuueckue peakumnu. Jlaboparopnas padora 1. «Peakuun
THAPOJIH3A»

HazBanue Temnl Tema 2.2. «DneKTpoIUTHYECKAs JUCCOLUALINS U
WOHHBIA 0OMEH»

Pesynbrar o0yuenust | CocTaBiiTh ypaBHEHUS XHMHUYECKHUX pEaKLIUU
MOHHOTO OOMEHa C y4YacTHEeM HEOPTaHWYECKUX
BELIECTB

OO1111e KOMIIETEHIUN OK 01, OK 04

a) chopMyIupyiiTe 1eb TNIAHUPYEMOTO SKCIIEPUMEHTA;

0) 00OBACHHUTE, KAaKOHM MPOIECC HA3bIBAIOT THAPOIN30M, KAKOW OH OBIBACT;

B) OOBSCHHUTE, KaKHe CYIIECTBYIOT CIIOCOOBI JOKA3aTeIbCTBA CYIICCTBOBAHUS THIAPOIN3a
HEOPTaHMYECKUX M OPraHUYECKHUX BEIICCTB;

') 0OBSCHHUTE, KaK COCTABIISICTCS YPAaBHEHHE THIPOJIN3A;

1) o0bscHUTE, uyTo Takoe pH? Kak 3aBUCHT HaHHBIA MOKa3aTeidb OT KUCIOTHOCTH WIU
OCHOBHOCTH CpeJIbl PacTBODPA;

€) OOBSICHUTE XO/I BBIMOJTHEHHSI SKCIIEPHUMEHTA 10 PEIICHUIO KAYeCTBCHHBIX 33]1a4;

’K) TIEPEYUCITUTE OCHOBHBIE ACTEKThI COOIIOJCHUS TEXHUKU OE30MacHOCTH Mpu padboTre ¢
arpecCUBHBIMU peareHTamMH (FMAPOKCUI HATPHUS).

O6opynoBanne u nocyna PeakTusBbl

1. CreknsiHHBIE TPOOUPKHU 1.  PacrBop NaOH
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2. IllITaTuB njs mpoOUpOK 2. PactBOop Na,SO4
3. PactBop AICI;
4.  PactBop Na,COs
5. PactBop Cu(OH),
6. KucinoTHO-OCHOBHBIN MHIUKATOP

AJITOpUTM NpoBeaeHHsi onbiTa Ne 1

Bonpocsl u 3axanus

3ananue Ne 1. B Tpex mpoOupkax moa
HOMEPaMH HaXOSTCSl PACTBOPHI TPEX COJICH:
XJIOpU/Ia ATIOMUHUS, Cylb(daTa HaTpus,
kapOonara Hatpus. He mone3ysichk npyrumu
peaKkTUBaMU, OTIPEACITUTE COCTAB KaXKIOH
IPOOUPKH.

1. JlaTh 00BsICHEHHE TPOBEIACHHBIM OTBITAM.
2. CocTaBUTh ypaBHEHUS PEAKIIUH,
NPOTEKAIOIUX B TPOOHPKE B MOJIEKYIISIPHOM U
MOHHOM BUJaX.

AJITOPUTM NIpoBeieHusI onbITa Ne 2

Bonpocsl u 3axanus

3apanue Ne 2. Yto npousoiiaeT, ecinu
OXJIAJIUTh PAacTBOP KapOOHATa HATPUS WIH
N00aBUTh K HEMY THIPOKCH] HATPHsI?

1.1. Hanute B mpoOupky 1-2 Mt pacTBopa
KapOoOHaTa HaTpHS.

1.2. OnyctuTh NpOOUPKY B CTaKaH C OYCHb
XOJIOTHON BOJOU WA CHETOM.

1.3. IIpoBeputs cpey pacTBopa npu
MIOMOILY KUCJIIOTHO-OCHOBHOT'O MHJIMKATOPA.
1.4. 1o6aBuTh K pacTBOpY KapOOHaTa
HATpUS TUAPOKCHU]] HATPHSL.

1. Kakoi nHauKaTop JTydIlle UCIOIb30BaTh ISt
oIpezeNeHus Cpebl pacTBopa?

2. CocTaBUThH COOTBETCTBYIOIINE YPABHEHUS
XUMHYECKHUX PEAKLU, B MOJIEKYJISIPHOM U
MOHHOM BUJaX.

AJITOpUTM NpoBeieHus onbiTa Ne 3

Bonpocs! u 3axanus
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3ananue Ne 3. [IpoGieMHBIH OMBIT.

1.1. B onHy npoGHpKy ¢ pacTBOpOM
cynbdata meau (II) mpumuts pacTBOp
TUPOKCHUIA HATPHUS.

1.2. Bo BTOpY10 IPOOUPKY C paCTBOPOM
cyabdara menu (II) npunute pactBop
KapOOHaTa HaTpHS.

1.3. CpaBHHTH LIBET 00pa3yIOLUINXCS
OCaJIKOB.

1.4. OOpaTtuTh BHUMaHHE Ha BIJICIICHHE
rasza B OJHOM U3 IPOOUPOK.

1.5. Onpenenutp, OTKy1a MOKET
BBIIEIISITHECS DTOT ra3?

1.6. [IpoBepuTh KaUE€CTBEHHBIN COCTAB raza
TOpSIIIEH JTyYUHKOM.

1.7. OOBSACHUTH IPOUCXOIAIIICE SIBICHUE.

1. CocTaBUTH COOTBETCTBYIOLINE YPABHEHUS
XUMHYECKHUX PEAKLU, B MOJIEKYJISIPHOM U
MOHHOM BHUJaX.

AJiroputm nposeenust onbita Ne 4

Bonpocs! u 3a1aHus

3ananue Ne 4. [Ipo6ieMHBIH OMBIT.
1.1. K pacTBOpy XJ10pHaa antoMUHUSA
MPUIATH PacTBOP KapOoHATa HATPHSI.

1. OOBACHUTH IPOUCXOASAIIICE SIBJICHUE.

2. CocTaBUTh COOTBETCTBYIOIINE YPABHEHUS
XUMHUYECKHUX PEAKIINii, B MOJIEKYJISIPHOM U
MOHHOM BHUJaX.

3. OTBETUTH HA BOMPOCHI.

Jnst yero B MEUIIMHCKOW MPAKTUKE
UCIIOJIB3YIOT PACTBOP MUTHEBOM COIBI JIsI
MOJIOCKAHUS MPU BOCTIAJIUTEIIbHBIX
3aboneBanusax ropaa’? Kakoa ponb ruaponuza
B nnpupoje? [loueMy pacTBOp Mbljia IEHUTCS B
Bozae?

1. Ilpoananu3upoBaTh COOTBETCTBUE MOJYUYEHHBIX PE3YyJIbTAaTOB TUIAM Tuaponu3a. CaenaTh

COOTBCTCTBYIOIINEC BHIBOABI.

2. CdopmynupoBaTh BBIBOABI O 3aBHCHUMOCTH THIIA TUAPOJIM3a U KUCIOTHOCTH CPEJIbI

pacTBopa.

Paznen 4. ®Du3nko-xuMuyecKHe CBOiCTBAa HEOPraHUYECKUX BellleCTB.

JlaGopaTopHasi pa6ota 2. «CBoiicTBa MEeTaJLJIOB»

Ha3sBanue temMbl 4.2

DU3NKO-XUMHUYECKUE CBOUCTBA
HEOPraHMYECKUX BEILIECTB

Pesynbrat oOyuenus

YcranaBnuBaTh
XUMHUYECKUX CBOMCTB HEOPraHWYECKUX BEIIECTB
OT CTPOCHMSI aTOMOB M MOJIEKYJ, a TAaKXX€ THUIIa
KPUCTAJUIMYECKON PEIIEeTKH

3aBUCUMOCTDb (I)I/IBI/IKO-

OO011e KOMIETEHIINN

OK 01, OK 02 IIK 5.7
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Obopyoosanue: TaTUB C TPOOUPKAMH.

Peakmuegpl: pacTBOp LIMHKA XJIOPUAA, KYNpyM cysibdara, IIoMOyM XJIOpHaa, TUIIOMOYM
HUTpaTa, KyInpyM HATPATa, XJIOPUAHONW KUCIOTHI, CyIb(paTHONH KUCIOTHI, ME/lb, INHK, CBUHEII.

C npaBuiaMy TEXHUKH 0€3011aCHOCTH 03HAKOMIICH:

TMOAITUCh

Xox padoThI:

Omnsit 1. Cpasnenue xumuueckou akmusHOCMU MEMAN08.

A). Bo3pmure aBe npobupku. B mepByto gonelTe 2 M1 pacTBOpa COJIM ITUHKA, BO BTOPYIO
npobupky 2 miu pactBopa coiau menu (II). B mepByro mpoOHMpKy MOJIOKUTE KyCOUYEK MEIH, BO
BTOPYIO — LIMHK.

Habnwooenus:

3anuwume xumu4eckyro peakyuro 8 MOJeKyIAPHOU popme u UOHHOU hopme

B). Bo3pmurte nBe uncThie mpooupku. B mepByro HaseiTe 2 Mt pacTBopa IIIIOMOYM HUTPATaA,
BO BTOPYIO — CTOJIBKO k€ pacTBopa KymnpyM (II) Hutparta. B nepByro npoOHpKy OmycTH Kycouek
M€Y, BO BTOPYIO — KyCOUEK CBUHIIA.

Habnwooenus:

3anuwume xumu4eckyro peakyuro 8 MOJeKYIAPHOU popme u UOHHOU hopme

OnbIT 2. Bo3oeticmsus memanios ¢ pacmeopamu KUCJIOM.
BosbpmeMm Tpu ncThie IpoOupKU. B mepByro MpoOUpKy OMyCTUM KyCOYeK MEH, BO BTOPYIO

— MarHusi, B TPEThIO — IMHKA. B KaX1yr0 mpoOUpKy HallbeM 10 2-3 MJI pa30aBICHHOTO pacTBOpa
Cynb(haTHON KUCIIOTHI.

Habniooenusa:

3anuwume xumuueckyo peakyuio 8 MOAeKYJISAPHOU (opme 1 UOHHOU (hopme
OnbIT3. B3aumooeticmeue Memaiiog ¢ 6000Il.

Bosbmute Tpu uyncThIX mpoOHpkH. B mepByro omycTuTe Kycodyek Meau, BO BTOPYIO —
MarHusi, B TPEThIO - IMHKA. B Kaxay1o u3 npoOupok HajleiTe 1Mo 2 M BOBI.

Habnwooenus:
B Tex npoOupkax, rae He MPOU30IUI0 HUKAKKX U3MEHEHHH, HarpeiTe.

Habniooenusa:
3anuwume xumuueckyo peakyuio 8 MOJEKVIAPHOU hopme u UOHHOU (hopme

CnenaiiTe 001U BLIBOI:

Kakue xumuueckue ceoticmea memannog 6vl paccmompenu 6 xode J1abopamopHoil
pabomot?

Paznen 5. CkopocTh XUMHYECKHUX PeaKIuii.
XuMHYeCKoe paBHOBeCHE
JlaGopaTopHnasi padora 4. «CropocTh XuMH4YeCKUX peakuuii. CMenienue
XHMHYECKOr0 PABHOBECHSI»

HazBanue tembl Tema 5. CKOPOCTh XMMHUUYECKUX PEAKIUN.
XHUMHUYECKOE PABHOBECHUE

Pesynbrar oOyuenuss | OO0OCHOBaHME W3MEHEHHUSI CKOPOCTH TEUYEHUS
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XUMUYECKHUX  peakluud, UuX  OOpaTUMOCTH.
Oco0eHHOCTH XMMHUYECKOTO PABHOBECHS.

OO0111e KOMIETEHIIUN OK 01, OK 02TIIK 5.7

Heo0xoaumblie NpuOOPHI U PEAKTUBBI: ITATUB C MPOOUPKAMU, 3KUM JIJIS
mpoOupok, ropeinka, pactBopsl FeCl;, KCNS, K,Cr207, H,SO4, KOH, pacTBopbI
fona u Kpaxmajsa, KpucTtajndeckuil heHondTaaerH.

ITopsaIoK BBINMOJHEHUS PA0OTHI
OnbIT 1 BausHue KOHIEHTPALNUN pearupyoniX BEIecTB Ha XUMUYECKOE PaBHOBECHE
B sToMm ombiTe n3ydaercs oopatumast peakius Mexxy pactBopamu xiopuaa sxenesa(Ill) FeCl3 u
ponannna kanuss KCNS. PacTBop npuobperaet KpacHyr0 OKpacKy BCIIEACTBHE 00pa30BaHUs
ponanua xxeneza(lll) Fe(CNS)3.
[To U3MeHeHNIO MHTEHCUBHOCTH OKPALTUBAHUS PAaCTBOPA MOXKHO C/IeTIaTh BBIBOJ 00 M3MEHEHUHU
koHueHtpanuu Fe(CNS)3, a, 3HauuT, ¥ 0 CMEIIEHUH PaBHOBECHS 0OPAaTHUMOTO MpoIiecca.

1 B mpoOupky BHecute 1o aBe-Tpu kamiu pactBopoB FeCI3 u KCNS. OtMmeTrsTe mpoucxosimnme
WU3MEHEHUS.

2 JloBemuTe 0OBEM TMMOJYYEHHOTO pacTBOpa NPHOIU3HTENbHO 10 2/3 mpobupku. JIErkum
B30QJITBIBAHNEM TIEPEMEIIANTE PACTBOP O OJHOPOIHOTO OKPALIMBAHUS U PA3/ICIUTE €T0 Ha YeThIpe
POOUPKH.

3 B oxny u3 npobupok no kamsiM g06asste pactBop FeClI3, Bo Bropyto — pactBop KCNS, B
TPEThIO — HECKOJIBKO MUKpoiimnarenei kpucrammuyeckoro KCI 1o mosiBieHus BUAUMBIX
n3MeHeHul. MI3MeHeHre MHTEHCUBHOCTH OKPAIIMBaHUs PACTBOPOB JIETKO 3aMETUTh CPABHEHHUEM C
OKpacKOHW pacTBOpa B YETBEPTOU MPOOHPKE.

4 Pe3ynbTaThl HAOJIIOICHUHN 3aHECUTE B TAOIUILY.

Ne . 3Mmenenre HTHTEHCUBHOCTU Hanpasnenue cmenieHust
JobGaBisiemblii peareHT
OKpalIBaHUs PacTBOpa paBHOBECHSI
1 F6C13
2 | KCNS
3 | KCl

5 3anumute ypaBHeHue peakuuu Mexay FeCI3 u KCNS, cocraBbte
BBIPaKECHHE KOHCTAHThl PABHOBECHS ITOW PEAKIUH.

B BBIBOJax OTMEThTE, B KAaKOM HAlpaBICHUM CMEILAETCS PAaBHOBECHE IIPU YBEINYEHUH
KOHIIeHTpauui ucxoausix BemecTB? [Ipoaykros? [laiite 0ObsSCHEHHE TOMY SIBJICHUIO C TOUKU
3penus npuHuuna Jle [larense. Biauser nu u3MeHEHHWE NAaBJICHUA Ha CMELICHHE PABHOBECHS B
UCCIIEyeMOH cucTeme?

OmnbIT 2 BiysiHue cpesibl Ha CMELIEHHE XUMUYECKOT0 PABHOBECHUS

B pactBOpax, comepxkaiimx mecTUBAJICHTHBIN XpoM, ycTaHaBiuBaeTcsa paBHoBecue 2CrO 2— + 2—
4 + 2H 2 Cr207+ H20 xpomar-uoH OuxpomMar-uoH (KENTHINA) (OpaHkeBbI) M3meHeHuHe
KOHLIEHTpaLluu MOHOB Bojopoaa H+ cMemiaer 3To paBHOBECHE.

1 B nmpobupky nmomectute 5-6 xarmens pactBopa K2Cr207.

2 K »TOoMy pacTBOpy IO KarjisiM J00aBIIHTE KOHUEHTPUPOBAHHBIM pacTBOp INENOYM U
Ha0 oAl Te N3BMEHEHHE OKPACKH.

3 Koraa pacTBop CTaHeT >KENTHIM, J00aBbTE MO KAIUISIM KOHIIEHTPUPOBAHHYIO CEPHYIO KHCIIOTY U
HaGmronaliTe mosiBjieHHUE OpaHKEBOM OKPACKH.

4 OnbIT MOXKHO MOBTOPATH HECKOJIBKO pa3. CrenaiiTe BHIBOJ O BIUSHUM KHCIOTHOCTH CPEJbI Ha
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YCTOMYUBOCTH XpOMAT- U OMXpOMaT-HOHOB.

OnbiT 3 BiusiHue TeMepaTypsl HA XMMUYECKOE paBHOBECHE
[Ipu B3aumozeiicTBUU Hola ¢ KpaxMajaoM o0pa3yercsi CHHEee BEIECTBO CIOXKHOTO COCTaBa
(flomokpaxman) Moa + Kpaxmall 2 HOoJoKpaxMal

1 B npobupky Haneilite 3—4 M1 pacTBopa Kpaxmaia u no0aBbTe 2-3 Kamiu pacTBopa iona (1o
MOSIBJICHUS CUHEH OKPACKH).

2 Harpeiite mpoOupKy U HabI0JaiiTe M3MEHEHNE OKpaluBaHus pactBopa. Oxyaaute npoOupKy
BOJIOM, OTMETHTE MIPOUCXOIAIINE U3MEHEHHUS.

4 Cnenaiite BbIBOJ O TerioBoM 3¢ dekre AH peakiun oOpa3oBanus HogokpaxMana. IK30- UIH
HHIOTEPMHUECKUM SIBIIITCS 3TOT Mpolecc?

JlaiiTe 0OBsICHEHHE 3TOMY SIBIICHHIO ¢ TOUKH 3peHus npuniuna Jle [arense.

Pasnen 7. CTpoeHue u cBOWCTBAa OPraHN4YecKuX BemecTs. JlabopaTopHas
pabora 3. «IlosyuyeHue 3TUJIEHA U H3Y4YeHHe er0 CBOHCTB»

Haszpanue temsl Tema 7.2. «CBoiiCcTBa OpPraHMYECKHUX
COCIMHEHUI»
Pesynbrat 0Oyuenust | YcraHaBiuBaTh 3aBUCUMOCTh ¢buznko-

XUMHAYECKUX CBOWCTB OPraHUYECKUX BELIECTB OT
CTPOEHUS MOJIEKYJ

OO0111e KOMIIETEHIINN OK 01, OK 020K 04 TIK 5.7

1. Bonipocsl 1u1s 1onmycka K 1adopaTopHoii padore

a) chOpMyJIMPYHTE LIEIb MJIAHUPYEMOTO SKCIIEPUMEHTA;

0) 0OBSICHUTE, K KAKOMY KJIACCY OPIraHUYECKUX BEIIECTB OTHOCUTCS 3TUJICH;

B) OOBSCHMTE, KAaKUMHM XMMHUYECKMMH CBOMCTBaMM O0OJIaAarOT BEILECTBA
JAHHOTO KJlacca, KakKhe KadeCTBEHHbIE peakUMM JJIs UuX OOHapyXeHHUs
UCIIOJIb3YIOTCS;

') OOBSICHUTE, KAaK MOXHO MOJTYYUTh BEIIECTBA JAHHOTO KJIacca COCIUHEHUH B
1a00pPaTOPHBIX YCIOBUSIX;

1) OOBSICHUTE, U3 YETO COCTOUT MPHUOOP AJIs OTYyUEHUS Ta30B;

€) MePEYUCINTE OCHOBHBIE ACIEKThI COOMIOACHHS TEXHUKU 0€30MacHOCTU MpHU
pabote ¢ JIBX (3TunoBbIi ciupT), arpeCCUBHBIMU peareHTaMu (KOHIIEHTPUPOBaHHAs
CepHas KHCII0Ta), HarpeBaTeIbHBIMU MPUOOpaMU (CITUPTOBKA).

2. IIpoBenenne onbITOB

Oob6opynoBanue u mocyaa PeakTuBbIl
1. CreksnsiHHBIE TPOOUPKHU 1. Konuentpuposanssiii pactBop H,SO;4
2. IlllTaTuB nis npoOUpoOK 2. DTUJIOBBIN CIIUPT
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3. CnmproBKa

3. PactBop KMnO4

4. Crnuuku

4. bpoMHas Boja

5. Ilecok

AJITOPUTM NIpoBeieHus onbiTa Ne 1

Bonpocel u 3axanust

1. [Toay4yuTh 3THIIEH AeruapaTauuend STUIOBOrO
crupTa, 0OHAPYKUTH €T0, U3yUNUTh €T0 CBOMCTBA.
1.1. B npoGupky HamuTh 2—3 MJI STUIIOBOTO CIIUPTA
¥ OCTOPOXKHO T00aBUTH 6—9 Mt
KOHLIEHTPUPOBAHHOW CEPHOM KUCIOTHI. 3aTeM
BCBINIATh HEMHOTO MPOKAJIEHHOTO MecKa (IIECOK WK
MEJIKUE KYyCOYKH MeM3bl BBOJAT AJISl TOTO, YTOOBI
IPEIOTBPATUTH TOTYKU KUIAKOCTH PU KUTIEHUN).
3aKpbITh MPOOUPKY MTPOOKOI C TA300TBOTHOM
TpyOKOI1, 3aKpPENUTh €€ B IUTATUBE U OCTOPOIKHO
HarpeTh COJACPIKUMOE IPOOUPKH (pHC. 1)

CH,

Br,  KMnO,

1.2. OcTOpOXHO, PABHOMEPHO HAIPETH CMECH.

1.3. B npyryto npoOupky Haneite 2—3 mi
pa30aBIIEHHOIO pacTBOpa epMaHraHaTa Kajius, u
MPOMYCTUTE Yepe3 HEro ras.

1.4. B tpeThio npobupKy HAIUTH 2—3 M1 OpOMHOM
BOJIbI, OITYCTUTh Ta300TBOAHYIO TPYOKY 710 JHA ITOM
MPOOUPKHU U TIPOITYCTUTH Yepe3 OPOMHYIO BOIY
BBIICIISIFOIIMICS Ta3.

1.5. BbIiHYTh ra300TBOJIHYIO TPYOKY U3 pacTBOpa U
MOBEPHYTh €€ OTBEPCTHEM KBEPXY, MOIKEUb
BBIJICIISIIOIIMICA Ta3 (puc.2).

1. Uto mpoucxoaur B
npobupke? Uto
Habmomaere?

2. K kakomy Tty
XUMHUYECKUX PeaKui
OTHOCSITCS 3TU
npoiieccol? Kak
Ha3bIBAIOTCS ?

3. Kak meHsieTcst okpacka
pactBopoB? [louemy?

4. KakuMm 1iaMmeHeM
roput >TuiieH? [Touemy?
5. CocTaBUTh ypaBHEHUS
MPOTEKAIOIINX
MPOILIECCOB.
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C.H;OH (armno-
BBIM CIIMPT)

H,;S0;

3. O0padoTKa pe3yJbTATOB ONBITOB

1. Tlpoanamu3mpoBaTh COOTBETCTBUE IMOJYUYEHHBIX PE3yJbTaTOB CIOCOOAM
MOJYYEHHS] HEMPEACNIbHBIX YTIEBOJOPOJOB psina 3TuwieHa (ankeHoB). Crenathb
COOTBETCTBYIOLIMI BBIBOJI.

2. ChopmynunpoBath BbIBOJ O (PU3UKO-XMMHUYECKUX CBOMCTBAX 3TUJICHA.

3. CpopmynupoBaTh BEIBOJI O CIIOCOOaX OOHAPYKEHUS ITUIICHA.

Paznen 7. CTpoeHue u CBOMCTBA OPraHn4ecKux BemecTs. JJabopaTopHas
pabora 4. «Onpenenenne coaep:KaHus yrieKNUCJI0ro ra3a B Bo3ayxe
NOMellleHUsI IKCIPECC-METOT0M»

Ha3zeanue temsl 7.3  Wnentudukanus OpraHn4ecKuX BEIIeCTB,
UX 3HaU€HUE U IPUMEHEHHE B OBITOBOM U
MIPOU3BOICTBEHHOU

NEATEIbHOCTH YEJIOBEKA

Pesynbrar oOyuenus | YcraHaBimBaTh 3aBUCUMOCTb busuKo-
XMMHUYECKUX CBOMCTB OPraHUYECKHX BEIIECTB OT
CTPOEHHUS MOJIEKYJI

OO0111e KOMIIETEHIINN OK 01, OK 020K 04 TIK 5.7

s onpenenenus konnentpanuu CO2 B Bo3yxe pa3pab0OTaHO HECKOJIBKO METOIOB, HO
B CAaHUTAPHON MpPaKTHKE HambOoJee MIMPOKOE MPUMEHEHHE HaIled MOPTATUBHBIA SKCIPECCHBIN
meron Jlynre-llekkennopda B mogudukarmu J1.B. [Ipoxopora.

[IpuHUMI METO1a OCHOBAH Ha IPOITYCKAHUH UCCIIEIYyEMOT0 BO3AyXa Yepe3 TUTPOBAHHBII
pacTBOp YIJIEKUCIIOro HaTpus B MpHUCYTCTBUU (deHondTanenHa. [Ipu 3TOM MpPOUCXOIUT peakius
Na2CO3+H20+CO2=2NaHCO3. PactBop ¢eHon(TaICHHA, KOTOPBIA UMEET PO30BYIO OKPACKY B
HIEIOYHOM cpene, mocie cBsa3biBaHuss CO2 obeciiBeunBaeTcs (Kucias cpeia).

AHaJIN3 HCCJIeyeMbIX NPoo
Ilepen anammu3oM BO3Ayxa TOTOBAT paOOuyMii pacTBOp YIJIEKUCIOTO HATPUS C

koHneHTpauueit 0,1 M nyrem pasBenenusi crannaptaoro pactsopa Na2CO3. [[ns storo x 2 mi
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crangaptHoro pactBopa Na2CO3 mnpuOaBisior 8 M JUCTWIIMPOBAHHOM Bonbl. PacTBop
TIIATEIbHO MEepeMelunBaioT, nodasmsor 2-3 kammu 0,1% pactBopa ¢enondranenna. PactBop
MePEHOCAT B CKIISTHKY (puc. 1) unu B mmpwuir (puc. 2). B mepBoM ciydae K JIIMHHON TPYOKe CKIISTHKH-
MOTJIOTUTENSI ¢ YTOHYEHHBIM HOCHUKOM IPUCOEAUHSIOT PE3MHOBYIO TpyILly C KJIalaHOM WU
HEOOJIBIIMM OTBEPCTHEM. MeEMJIeHHO CKuMash M OBICTPO OTIyCKas Tpylly, NMPOLYyBalOT dYepe3
pacTBop HcciaenayeMblii Bo3ayX. Ilocne xaxmoll NMpoayBKH CKISIHKY BCTPSIXMBAKOT ISl MOJHOTO
nornomieruss 6 CO2 u3 mopuuu Bo3ayxa.

Jlna orpannyenus nocrymuieHus CO2 ¢ BO3yXOM BO BPeMsI BCTPSIXUBAaHUS CKIISIHKU Ha
KOPOTKHI KOHEIl CTEKJISHHOW TpyOKM CKJISIHKM-IIOIJIOTMTENsI Ha/JEBalOT PE3MHKY, Ha KOTOpOH
buKcupyercs 3axK1M.

Puc. 1. — IIpubop ans onpenenenus konnentpauuu CO2 no Jlynre-Llekkennopdy a —
pe3WHOBas TpymIia s MPOJYBKHM BO3/AyXa C KIamaHOM; O — CKISHKa C PacTBOPOM COIBI U
dbeHondTanenna

Puc. 2. — Hlnpun ans onpenenenus koHueHTpauun CO2

Bo Bropom ciydae B mmpui, HamoidHeHHBIH 10 mu pabodero pacTBopa COIBI C
dbeHondTanenHoM, AepKa €ro BEpPTUKAIHHO, HAOMPAIOT MOPIMIO0 MCCIEIyEMOTO BO3AyXa. 3aTeM
SHEPTUYHBIM BCTpsAXUBaHHUEM (7-8 pa3) BO3AyX MPUBOIAT B KOHTAKT C MOTJIOTUTENIEM, TIOCIIE YETro
BO3/IyX BBITAJIKHUBAETCS U BMECTO HEr0 HAOMpaeTcs OJJHA 3a IPYTOi MOPIIMH UCCIIEyEMOTO BO3TyXa
70 TOJHOTO oOecIBeyuBaHMs pacTBopa B mmpuie. CUNUTAIOT KOJIMYECTBO OOBEMOB (IOPIIHIA)
BO3/yXa, MOUIeIIINX Ha 00eCIIBeUNBaHNUE PACTBOPA.

AHanmu3 BO3JlyXa MPOBOJSAT B NOMEIIEHHMM W (WJIM) 3a MpeJeiamMu IOMEIICHUS
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(atmoctepHbIii Bo3ayx). PesynbraT paccuumThIBalOT MO OOpaTHOW MPOIMOPIMH HAa OCHOBAHUHU
COIOCTABJICHUS KOJHMYECTBA HM3PACXOJOBAaHHBIX OOBEMOB (MOPUMN) TPYHI WM INIPUIEB U
konnentpanuu CO2 B armoceprom Bozayxe (0,03 %) 1 B KOHKPETHOM HCCIIETyeMOM MTOMEIICHNH,
rae onpeaensercs konreHTpauus CO2. Conepskanue yriekucnoro raza ( CO2 C
%) Berancistot 1o ¢popmyne: maCO V'V C =0,03[2 , rae 0,03 — comeprxanue yrieKuciIoro ra3a B
atMochepHoM Bo3ayxe, %; Va — 00beM aTMOChHEpHOTO BO3AyXa, IPOIIEIIET0 Yepe3 MOTI0TUTENb,
cM3 ; Vi — 00beM BO3AyXa MOMEIICHHS, MPOIISAINIET0 Yepe3 MOTIOTUTEINb, CM3 .

[To momy4eHHBIM pe3yIbTaTaM JISIAl0T BHIBOJ O COOTBETCTBUY IIPOO BO3AyXa CAHUTAPHO-
TUTUEHUYECKUM HOPMAaM M OIIEHUBAIOT KAYECTBO BO3yXa B TOMEIICHUH

2.2. OueHoyHble cpeacTBa PYO0eKHOr0 (TEMATHYECKOIr0) KOHTPOJIA IO
AMCHMIITIMHE «XAMUA»

Py6esxHblii (TeMaTu4yecKuil) KOHTPOJIb MO AUCHUIUINHE « XUMHUS» IPOBOJUTCS B
dbopMe KOHTPONBHBIX pPabOT MO pa3ienaM OCHOBHOTO MOAYJS Ha OTAEIbHBIX
3aHATHUAX, KEHCOB U yu4eOHO-UCCIIEJOBATENBCKUX MPOEKTOB.

2.2.1. KoHnTpoJbHbIe padoThI O pa3aejamM

KoHTposibHble pa0OThl MO XUMHUU KaK OILICHOYHBIE CpEICTBAa PYOEKHOTO
KOHTPOJISl 3aBEpIIAIOT H3yueHue | wim 2 TeMaTHYEeCKUX pa3/ielioB OCHOBHOTO
MOJTYJISL.

Paznen 2. Xumunueckue peakuuu. KonTposbHasi padora «CrpoeHue

BelIECTBA U XHMHYIECCKHUEC PECAKITUN»
3aoanue 1. Tecm ¢ 6bib0poM 00HO20 8epHO20 Omeema
1. O mpoCTOM BEILIECTBE, a HE O XUMUYECKOM JIEMEHTE KUCJIOPO]I UAET PE€Ub B BBIPAKEHUU:
A) BCceM XUBBIM CYIIECTBAM JJIS IbIXaHHUsI HEOOXOIUM KUCIIOPOT;
b) xucnopo BXOIUT B COCTaB IVIMHBI U MECKA;
B) xucinopoa BXOIUT B COCTaB BOJIbI;
I') kucnopo1 BXOAUT B COCTaB OKCHUJIOB;
2. GunbTPOBAHUEM MOYKHO PA3JAEITUTh CMECH, COCTOSIITYIO:
A) 13 BoJIBI M caxapa; B) u3 6ensuna u BOIEI,
B) u3 pacTtutenbHOro Macia u BOJbI; I') 13 rauHE 1 BOABI
3. ®duzndeckoe ABJICHUE — 3TO:
A) lN'openue cBeun; b) mouepHeHne MEIHOM MIIACTUHBI IPU HATPEBAHUU HA OTHE;

B) 3amep3anue BofbI; I') npoTyxanue siina;

4. CrakaHn, TBO3]b, JIOJKKa, TPOOHUPKA OTHOCSITCS K:

A) BelecTBaMm; b) uzmueckum sBIeHUSIM;

B) dusnueckum tenam; I') xuMHuYeCKUM SIBIICHHUSAM

5. CnoHOE BEIIEeCTBO — JTO:

A) BozIOpOT; b) comsanas kucnora; B) cepa; I') kucnopog;
6.0THOCHTENBbHAS MOJICKYJISIpHAsl Macca HanOOIbIIas y BemeCTBa ¢ (hOPMYIIO:
A) NHs; b) N2Os; B) NOg; I') NaNOs;

7. 3amucy 4N o3HaAJaeT:

A) 2 MOJIEKyJIbI a30Ta; b) 4 monexynbl a3oTa;

B) 6 atroMoB a3o0Tta; I') 8 aromoB a3ora;

8.Cepa mposBiIseT HAUOOJBIITYIO BAJICHTHOCTh B COSAMHEHUH C (DOPMYIION:
A) HsS; b) SO; B) SO3; I') Na,S;

9. MaccoBas nois kuciaopoja B cynbdare Hatpus NaxSO4 paBHa:

A) 22.5%; Bb) 45,1%; B) 32,4%; I') 56,2%
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10. Bomopo KoTu4ecTBOM BEIIEeCTBA 5 MOJIb (H.y.) 3aHUMAET 00BEM:

A) 11,2 m b) 112 m; B) 89,6 x; I') 22,4 n;

11. ®opMyJibl OCHOBHOTO OKCH/JIA, KUCIIOTHOT'O OKCH/1a, KUCJIOTHI, COJIM COOTBETCTBEHHO
3amucaHbl 0] HOMEPOM:

A) CaO, CO, ,HCI, NaCl; b) CuO, SiO; ,NaNO3z, Mq(OH) 2;

B) FeO, ZnO, ZnCl; HCI; INBaO, SO3, FeSO4 H3PO..

12. Pacnpenenenue 3J€KTPOHOB MO YPOBHSAM aTOMa BBIPaKEHO psiaoM uucen 2,8,2. Kakomy
XUMHUYECKOMY JIEMEHTY 3TO

COOTBETCTBYET? A) maramio; b)
KPEMHHUIO; B) kucnopony; I') yrnepony.

13. Kucnopon B mabopatopuu MOKHO
MIOJIy4HTh: A) pa3noxeHueM nepokcuaa
BOJIOPO/A; b) paznoxkenuem xsopara kanus; B) pasznokeHuem nepmanranara kanus; I)

BCCMHU NICPCUNCIICHHBIMU CHOCO6aMI/I
14. Oxcup docdopa (V) pearupyer c:

A) HaTpuewm; b) oxcunom cepst (IV);
B) cepHoii kucnoroit; I') runpoxcuaom HaTpus.
3adanue 2.

[Tpu ropernu 46,5 r pocdopa odpazoBaincs okcun hochopa(V). Berauciure ero maccy.
3adanue 3. PaccraBbre K03()(OUIIUEHTHI B yPAaBHEHUAX PEAKIINNA, YKAXKHUTE THUIT PEaKIHHU:

1. FeCl> + Clo — FeCls
2. AlI(OH); — AlLO3 + H.O
3. FeCls + NaOH — NaCl + Fe(OH)3

3adanue 4. Hamumure ypaBHEHHS! PEaKIUi, C MOMOIIbIO KOTOPBIX MOXHO OCYIIECTBUTH
cienyromue npespamierus. PaccraBbre KO3 OUITUEHTHI.

Fe203— Fea (SO4)3— Fe(OH)3 — Fe03

3adanue 5. CoctaBbTe 3JIEKTPOHHYIO U IpadUyuecKyto GopMyITy JUIsl XHMHUYECKOTO JIEMEHTa
nog Homepom 13.

Pasznen 4. Ctpoenne u cBoiicTBa Heopranudeckux BemiectTs. KonrposbHas

padora «CBOHCTBa HEOPraHN4YECKUX BelleCTB»

1. Beimucats U3 crucKa BEIeCcTB OKCHJIbI, OCHOBAHHMSI, KUCIIOTHI , COJTA M Ha3BaTh MX:

H>SO4 , Cu(OH)2 K3PO4, CaO,

2. CoctaBuTh (hOPMYJIIBI COCTUHEHUT:

a) okcuaa yraepoaa( I1) ,0) rugpokcuaa Menu, B) XJ0pOBOAOPOTHON KUCIIOTHI, T) Cybdara
HATpUS

3. Hanucatb ypaBHEHHSI XUMUUYECKUX PEAKLII:

a) H2SO4 + Mg 6) Nax O + HBr B) SOz + CaO 1)CaCOs + HC1 n) AICl3 + AgNOs

VYka3aTb Ha3BaHMsI IPOYKTOB PEAKLIUY.

4. 3amaua. Kakast macca HaTpus moTpedyeTcs sl peakiuy B3auMoieiicTBus ¢ 16 r cepsl,
€CJIM B pe3yJIbTaTe peakiuu oopa3oBaics cyiabdum HaTpus?

5. OcymecTBUTh MEPEXOAbl: KAINH— OKCUA KaJHs— THIPOKCUI Kalus — Cylb(haT Kaaus

Bapmuanr 2
1. BeinmucaTh U3 cIMCKa BEIIECTB OKCUbI, OCHOBAHMSI, KUCIIOTHI , COJIU M Ha3BaTh
ux: NaOH , H3PO4, SO2, CaCOs3
2. CoctaBuTb (HOPMYJIIbI COCTUHEHUI:
a) okcupa azota ( IV) ,0) ruapokcuaa kanus, B) XJIOpUaa HATpHsL, T) cynbhuaa 6apus
3. Hanucath ypaBHEHHsI XUMUUYECKUX PEAKLII:
a) HC1 + K 6) K2 O + HBr B) CaCOs3 + H2SO4 1) CO2+ CaO n) Ba(OH)2 + SiO2
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YkazaTh Ha3BaHUS MPOTYKTOB PEAKIINH.

4. Beraucnure 06eM ra3000pa3zHoro Xjaopa, KOTOPhIA BCTYIHUT B PEaKIUIO C HATPUEM, JUIS
nonydenus 11,7 r xymopuga HaTpus.

5. OcymiecTBUTH nepexoabl: cepa— okcup cepsl (IV) —cepHucTas kucnora —CyabQuT
HaTpus

Paznen 7. CTtpoenne U cBoiicTBa oOpraHuvdeckux BemecTB. KoHTpobHAasI

padora «CTpoeHHe 1 CBOICTBA OPraHM4YeCKUX BelleCTB»

1. Tun XuMUYECKOU CBSI3H MEXK]Ty aTOMaMH yTIEpoaa B MOJIEKYJIE BEIIECTB, (DOPMYIIBI KOTOPHIX
C3H4 u CH4

A. Opunapnas u ABoitHas b. JIBoliHas u oquHapHas

B. Tpoiinas u nBotinas I'. TpoitHas u onuHapHas

2. O6mas hopmyna CnH2n cooTBeTCTBYET:

A. Ankanam b. Ankenam. B. Ankunam. I'. Apenam. [1. [{ukioankanam

3. MonekynspHas GopMyiia yriaeBoAopoaa ¢ OTHOCUTEIbHOM IIIOTHOCTHIO IO BOJOPOLY paBHa 28:
A. C4H10. b. C4HS8. B. C4H6. I'. C3HS. 1. C3H6

4. Bemecta, popmynsl kotopsix CH2 = CH2 u CH2 = CH — CH2 — CH3, sBnsroTcst:

A. BemectBamu pa3ubix kiaccoB. b. ['omonoramu.

B. U3zomepamu. I'. OnHUM U TEM ke BEUIECTBOM.

5. YcraHoBUTE COOTBETCTBUE.

dopmyiia Knacc
COCTMHCHUS COCTMHCHUS
A. 1. AnkaHbI
C17H35COOH
b. C6H6 2. AJIKCHBI
B. HCHO 3. AJIKHUHBIL
I'. C2H50H 4. ApeHsl
JI. C5H10 5.
AJperuant
E.CH4 6.
KapGoHnoBbie
KHCIIOTBI
K.C3H4 7. CiupThl

6. Peakuust neruapupoBaHust — 310. . ..
7. MaccoBas o yriaepoaa B nponuiene C3H6 paBha:
A.18,8%.b.40%. B. 60%. I". 85,71%.
8. KonuuecTBo BemlecTBa 3Tana Maccoit 1,6 r paBHo:
A. 1,5 moss. B. 1 moms. B. 0,05 moins. I'. 0,1 MoJb.
9. Maccoas 1o Bonopoaa B yriaepoae 14,3%, oTHOCUTENbHAS IIJIOTHOCTD 110 BOAOPOY paBHA
21. Onpenenure hopmyiry.
10. BeiBenuTe HCTHHHYIO GOPMYITy OpraHHYECKOro coequHenus, conepxkaiiero 40,03% C, 6,67%
H, n 53,30% O. MonspHas Mmacca faHHoro coenuHenus pasHa 180 r/mMonbs. HazoBuTe BemiecTno.
11. K xkakoMy TuIy OTHOCST peaKklilio, ypaBHEHUE KOTOPOM MPUBEAEHO HUXKE?
CH3 -CH30CH2 =CH2 + H2
12. CocraBbTe CTpYKTypHBIE opMyIasl n3oMepoB coctaBa CSH10. HazoBure BemecTBa.
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2.2.2. Keiichbl

Keiicel uCnosib3yroTcsi B KadyecTBE OIEHOYHOTO CpeACTBa B pazzaene &
MPUKJIAJHOTO MOAYJIS, UX COJIEp KaHUe ONPEENeTCs C YYETOM MPOQecCHOHATBHON
HaIpaBJICHHOCTH o0pa3oBaTenbHO# mporpammbl CI1O. [IpuMepbl TeM KeicoB:

1. [loTennenue KIMMaTa U BEICBOOOXKACHHE ra30BbIX THAPATOB CO JHA OKEaHa.

2. bynymue Matepuansl 111 MAalIMHOCTPOEHUSI.

3. HoBble MaTepuasibl AJi COJIHEUHBIX OaTapei.

5. X¥MUYECKUE 3JIEMEHTHI B )KU3HU YEJIOBEKa.

6. Bogopoanas sHepreTuka.

Keiic Nel. «X10p B )KM3HH Ye10BeKa»

B SIlnonun oOneauHeHHBIMEU cujaMu HanmoHamsHOTO MHCTHTYTA 3J0POBBS H
[IpedexTypHoro yauBepcurera Cuazyoku ObUIO MPOBEACHO UCCIEI0BAaHUE. YUeHbIE
BBISICHWJIM, YTO €CTECTBEHHBbIE OPraHMYECKHE BEIIECTBA BCTYMAIOT B PEAKIUIO C
XJIODUPOBAHHOM BOJON WU3-TOJ KpaHa, o0pa3ysl OMacHble COEAMHEHUS, KOTOpHIC
MOTYT CIIy’KHUTb IPUYMHOM paka. Takue coennHeHus HasbiBaroTcss MX, TO ectb
«MyTaren ukc» nim «Hem3BeCTHBIN MyTareH».

3amanus:

1. Tlpennoxkute cmocoOBl yMEHBINEHUS SIIOBUTOTO BIMSHHUS XJopa B
IIATHEBOM BOJE HA OPTaHU3M YEJIOBEKA.

2. Ucxonsg W3 CBOEH XKU3HEHHOW MPAKTUKH, MPUOIM3UTEIHHO PACCUUTANTE,
CKOJIBKO XJIOPUPOBAHHOW BOJIbI BBl UCIIOJIB3YETE B TEUCHHE JIHS U JIJISl KaKUX 1eei?

3. Kakue oprassl 4esoBeka 00JIbIlIe BCEro CTPAIAI0T OT BO3AECHCTBUSA XJiopa?

4. Kak BiusieT XJIOpupOBaHHAs BOJIa HA YEJIOBEKA MPU KyIMaHUU?

5. Hailigure pomoaHUTENbHYIO HWHPOPMALMIO O 3aMEHE XJjopa NpH
o0e33apakMBaHUU BOJIbI.

6. Uccnenyiite pasznuuHble TOBapbl OBITOBOM XUMHUM B CBOEM JIOME.
CocTraBbTe CIHCOK XJOPCOAEPKAIIMX COETHUHEHHM, YKa)KUTE Mephbl 0€3011acCHOCTH
pu pabOTe C HUMH.

Keiic Ne2. «<Bogopoaomo0uin — mar B Oyayuiee»

Astomoomn Honda FCX Clarity Ha BOJOpOJHBIX TOTUIMBHBIX 3JIEMEHTAX €3/I4T
no aoporam EBpomer ¢ 2009 roma. B 2011 rogy Honda npucoenununace x
eBponelickomy napTHepcTBY skojornuHoi sHepruu (Clean Energy Partnership),
MOCJIE YEro BbIBEJIA HA TMEPBBIM IJIaH MNPOU3BOJCTBO HKOJOTUYECKH YHUCTBIX
aBTomoOuneid. A Ha Ilstom MockoBckom MexayHapoaHoM aBTocaioHe BA73
MpeICTaBUI CBOIO HOBUHKY «Jlama-AHTAm» ¢ OaisioHaMu BOAOPOa U KHCIOPO/a.

3amanus:

1. IToyemy MHOTHE aBTOMOOUIIbHBIE KOMIIAHUH pa3padaThIBalOT aBTOMOOMIIH,
paboTaronire Ha BOAOPOAHOM TOTLITUBE?

2. Kax BBIXJIOMHBIE Ta3bl aBTOMOOMJICH, paboTaIOMUX HA YTIEBOIOPOTHOM
TOIUJIMBE, BIMSIOT HA 3JJOPOBbE UeIOBEKa?

3. Kakue «+» 1 «—» Bbl BUIIUTE Y BOJOPOAOMOOMIIECH?

4. Haiigute 1ONOJHUTENBbHYIO0 HHPOPMAIIHIO 00 UX YCTPOUCTBE.
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5. Ecim B BameW cembe WM Y BallMX 3HAKOMBIX €CTb aBTOMO6I/IJII/I,
HOHCHHTaﬁTC, CKOJIBKO HpI/I6J'II/IBI/ITCJ'IBHO JIUTPOB 6CH?>I/IHa, ra3a U Kakou MapKu
HCIIOJB3YCTC CXKCIAHCBHO.

6. Kakue BCIICCTBA U B KAKOM KOJIMYCCTBE MOI'YT HaAXOJHUTBLCSA B BBIXJIOIIHBIX
rasax BallliX aBTOMOOUJICH?

2.3. OneHo4YHbIe CpeACTBA MPOMEKYTOYHON ATTECTALMM MO AUCHUIIHHE
«XUMHUA»

[TpomMexyTouHas aTTecTalus Mo JUCHUILUINHE «XUMHUS» IPOBOAUTCS B (hopme
nud.3adera
Ilepeyens 3aganuil AU PepeHPOBAHHOIO 324YeTa

1. DJIEKTPOJIUTUYECKAS JUCCOLMAIIMS BEIIECTB C MOHHOM U MOJISPHONM KOBAJICHTHOM
XUMHUYECKOM CBS3BIO.

2. Peakiust FOHHOTO OOMEHA U YCIIOBUS UX MPOTEKAHUSI.

3.0kcuapl, uX KIaccupuKaIms 1 XAMUIECKAE CBONCTBRA.

4.0OcHoBaHUS, MX KJIAaCCU(PUKAINSI U XUMUYECKAE CBOMCTBA B CBETE MPEICTABIICHUI
00 PIEKTPOTUTHICCKOMN TUCCOIUAIINN.

5.Kucnotsl, ux knaccudukanus u xuMudeckue cBoiictsa B ceete TO/I.

6.Conu, ux KIaccupuKamuu U XuMu4Ieckrue cBorcTBa B ceete TO/I.

7.CKOpPOCTh XUMHUYECKON PEAKLINHU, €€ 3aBUCUMOCTb OT PA3JIMYHBIX YCIOBHIA.
8.00paTUMOCTh XMMHUYECKON peakinuu. XUMUIECKOE PABHOBECHUE W YCIIOBHS €ro
CMEIICHHS.

9. OKMCIUTENHO-BOCTAHOBUTEILHBIEC PEAKIIUU.

10. Ileppoguyuecknii 3aKOH U IEPUOIUYECKAS CUCTEMA XUMUYECKUX dJieMeHTOB J[. /.
MemnpeneeBa B CBETE€ CTPOCHUS aToMa.

11. Buasl XuMHUUEeCKON CBS3H.

12.Knaccudukamms XuMAYECKUX PEaKIIHil.

13. O6mue cBOMCTBAa HEMETAIIOB, 0COOCHHOCTH CTPOSHUS UX aTOMOB.

14. Beicuime KUCIOPOJOCOJIEpKAUIUE KUCIOThl XMUMHUYECKHX 3JIEMEHTOB TPETHErO
nepuoja, UX CBOMCTBA U CPAaBHUTEIbHAS XapaKTEPUCTUKA CBOMCTB.

15.BoiopoHple COEAMHEHUST HEMETAUIOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM HX
CBOWCTB B CB$I3U C MOJIOKEHUEM XUMHUECKUX 3JIEMEHTOB B IEPUOAUUECKON CHCTEME
J.N.Menneneena.

16. O6mI1e CBOMCTBAa METANIOB, 0COOCHHOCTH CTPOCHHUSI UX aTOMOB.

17. XapakTepucTuka MeTalJIOB IEPBOM I'PYIIIHI TJIABHON MOATPYIIIBI, 0COOEHHOCTH
CTPOEHHUS UX ATOMOB.

18. XapakTepucTrKa METAJUIOB BTOPOU TPyIIIbI TJIABHOW MOATPYIIIIHI.

19. Boicire OKCUIbl XUMUYECKUX 3JIEMEHTOB TPETHEro MepuoAa. 3aKOHOMEPHOCTH
UX COCTaB B CBS3U C IOJOKEHUEM XHUMHUUYECKHUX 3JIEMEHTOB B MEPHUOJIMYECKOU
CHCTEME.

20. Xene3o — MOJOXKEHHWE B MEPUOJUYECKON CHCTEME XHUMHUYECKUX DSJIEMEHTOB
JI..MenneneeBa, cTpoeHusi atoma, GU3UYECKUE CBOMCTBA, XUMHUYECKUE CBOMCTBA,
MIPUMEHEHUE.
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21.Teopusi CTpOEHUSI OPraHUYECKUX COCAMHEHUI. 3HaUEHUE TEOPUU AJI PA3BUTHS
HayKH.

22.3oMepusi OpraHMuecKruX COeMHEHUH ee BUbIL.

23.1IpenenbHble yriieBoabsl. MeTaH, ero coctaB, CTpOEHUE, XUMHUYECKHE CBOMCTBA.
24. 1luxnonapaduHbl, UX CTPOCHHE, CBOICTBA, HAXOXKICHHUE B IPUPOJIE.
25.29TUNOBBIE YIIIEBOMbI, KX CTPOCHHUE, CBOMCTBA MOJYYEHHUS U UCIOJIH30BAHUS B
OPTraHUYECKON CUCTEME.

26.JleHOBbIE YIIIEBOJbI, UX CTPOCHHUE, CBOWCTBA, MOJYUYEHUS U MPAKTUUYECKOE
3aJlaHue.

27.11pupoaHbie MUCTOYHUKU YIIIEBOJOPOAOB: Tra3, HedTh. Mcnonb3oBaHue UX B
KauyecTBE TOIUIMBA U B XMMHYECKOM CHHTE3E.

28. AuieTuseH, ero CTpOeHUE U CBOMCTBA, MOTYUYEHUS U PUMEHEHHUS.

29.beH30H, ero CTpOeHHEe, CBOICTBA, MOTYUYECHHS U TPUMEHEHHSL.

30.1IpenenpHble OAHOATOMHBIE CIIUPTHI, UX CTPOCHHUE, CBOMCTBA U IPUMEHEHHS.
31.®eHon, ero cTpoeHue, CBOMCTBA U IPUMEHEHHUS.

32.IIpoOnembl 3aIIUTHI OKPYKAIOLIEH CPEIbI.

3akaoueHue

@doH/ OIIEHOYHBIX CPEJCTB MO JUCHUIUIUHE «XUMHUS» COCTOUT U3 OLICHOUHBIX
CpPEACTB  TeKyllero, pyOekHOro (TeMaTH4YeCKOro) KOHTPOJS H  3aJaHuid
IIPOMEKYTOUHON aTTeCTAINH.
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