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Pabouass mporpamMa ydueOHOW IUCIHMIUIMHBI «XHMHS» pa3paboTaHa B COOTBETCTBHUH C
QenepallbHBIM  TOCYAAPCTBEHHBIM  00pa30BaTENbHBIM CTAHIAPTOM CPEOHETr0 MPOQeCcCHOHAIBHOTO
obpazoBaamsi mo crneruanbHocTH (09.02.07 WHOpManmoHHBIE CHCTEMBI W IPOTPaMMHpPOBaHHUE,
yrBepxkaeHHoro [Ipukasom MunucrepcrBa odpazoBanus U Hayku Poccuu ot 9 nexadps 2016 r. Ne 1547,
@DenepallbHBIM TOCYAAPCTBEHHBIM 00pPa30BaTENbHBIM CTaHIAPTOM CpemHEro oOImero oOpa3oBaHUS,
yTBepkIeHHoro Ilpukazom MunHHCTEpCcTBOM OOpa3oBanus M Haykm Poccum ot 17.05.2012 1. Ne 413
(pen. Ilpukazom MunuctepctBa oOpazoBaHuss U Hayku Poccum ot 12.08.2022 t. Ne 732), ocHOBe
tpeboBanmii @®OII cpemnero obmero oOpa3oBaHus, yTBepkAeHHOro Ilpukazom MuHHCcTEpcTBa
obpazoBanmsi 1 Haykm Poccutickoit @enmeparuu ot 23.11.2022 1. Ne 1014, mpumMepHOM TporpaMMoin
0011e00pa30BaTEIbHON  y4eOHOW TUCIMILTUHBI «XUMUS» IS TMPO(HEeCCHOHATBHBIX 00pa30BaTeIbHBIX
opraHuzaluid, peKoMeHIOBaHHON @eaepalbHBIM TOCYAaPCTBEHHBIM OIOJKETHBIM 00pa3oBaTeIbHBIM
VUpeXJICHUEM  JIONOJHHUTENLHOTO  TpodeccroHambHOrOo  oOpa3oBanusi  «MHCTUTYT — pa3BuUTHA
npoecCHOHANBHOTO 00pa3zoBaHus» oT 30 HosOps 2022 r. mpotokon Ne 14 u PexomeHpanusiMu 1O
OpraHu3alMy IMOJY4YeHHUs cpeAHero ooOmiero oOpa3oBaHMs B Tpenenax OCBOCHHs 00pa3oBaTEeIbHBIX
IporpaMM CpeaHero IpoQecCHOHAILHOrO 00pa3oBaHMs Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHHS
(mucemo  [lemaprameHta TOCYOapCTBEHHOW MOMUTUKA B cdepe CpeAHero mpogecCHoHANIbHOTO
oOpa3oBanus u MpohecCHOHATBHOTO 00yueHus MunuctepcTBa npocsemieHuss Poccun ot 01.03.2023 r.
Ne 05-592).

Opranuszaunusi-pa3padéoTymk: YacTtHoe npodeccuoHaIbHOE
oOpazoBarenbHOE YyUpexkaeHHEe «lIATUrOpcKuii TEXHHMKYM SKOHOMHUKH H
MHHOBAIMOHHBIX TexHOoNoTui» (UIIOY «IITOUT»)

Paszpadoruuk: IM3mepoim UKO -  npenomaBarens — BbICIIEH
kBannpukanronHoi kareropuun UIIOY «IITOUT».
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1. OBIIAA XAPAKTEPUCTUKA PABOYEN TITPOTPAMMBI
OBIIEOBPA3OBATEJLHONU JUCIHUILUIMHBI «XUMUSI»

1.1. O6nacTs npUMeHeHHs MPOrPaMMbI
[lporpamMmma y4eOHOM IUCHMIUIMHBI SIBISIETCS YAacThIO IPOTPAMMbI  [TOJTOTOBKH
cnenuanuctoB cpenHero 3seHa B coorBeTcTBuM ¢ PI'OC CIIO mo cmeumansHocTu 09.02.07

HNudopmalinoHHbIE CUCTEMBI U TPOTPAMMUPOBAHHE

1.2 MecTo0 IMCHUIUIHHBI B CTPYKType MNPOrpaMmbl MOATOTOBKH CHEHHAINCTOB

Cpe/iHero 3BeHa

OOmeoOpa3oBaTenbHas JTUCIUIUIMHA «XHMHSI» H3ydaeTcs Ha 0a30BOM
ypoBHE B 00II€00pa3oBaTeIbHOM IHMKJIE€ Y4eOHOTO IUTaHA OCHOBHOW MpodeccroHaIbHON
oOpazoBarensHOil mporpammbl crnenuanbHOocTH (09.02.07 MHpOpMaMOHHBIE CUCTEMBI H
nporpaMMupoBaHue Tpya0eMKOCTh TUCITUTIIUHBI «XHUMHsI» Ha 0230BOM YPOBHE COCTaBIISICT 72
4acoB, U3 KOTOPBIX 64 yaca - 6a30BbIi MOAYJb (6 pa3aenoB) U 8§ 4acoB - MPUKIATHON MOIYITh
(1 pa3nen), BKIIOYAIONIMA MPAKTUKO-OPUESHTHPOBAHHOE COJAEPKAHME KOHKPETHOW mpodeccuu

Wiy CriICHUaJIbHOCTU.

1.3. Henm wu 3agaum AUCHMIUVIMHBI — TpeOOBaHUS K pe3yJbTaTaM OCBOEHHA

AUCHMUIIIMHBI:

1.3.1. Ileau n 3a724n AUCHUIIHHDI

@opMUpPOBaHHE y CTYAEHTOB IMpPEACTABIEHUA O XHMHUYECKOW  COCTaBJISAIOUIEN
€CTECTBEHHOHAY4YHOW KapTHUHBI MHpPAa KaK OCHOBBI MNPHUHATUS PEUICHUNW B JKU3HEHHBIX H
MIPOU3BOJICTBEHHBIX CUTYAIlUSIX, OTBETCTBEHHOTO TIOBEICHUS B IPUPOIHOM cpeie.

3apaum QIMCUMILIHHBI:

1) cdopmupoBaTh MOHUMaHKHE 3aKOHOMEPHOCTEMN MPOTEKAHUSA XMMUYECKHUX TPOIIECCOB H
SABJICHUA B OKpYXKAIOWIEW CpeAe, LEJIOCTHOM HaydyHOM KapTHUHBI MHpA, B3aUMOCBSI3U U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pasBUTL YMEHHsS COCTABJIATH (GOPMYJIbI HEOPraHMYECKHX W OPraHMYECKHX BEILECTB,
YpaBHEHUS XUMHYECKHX peaKkIuil, OOBACHATb HX CMBIC]I, HHTEPIPETHUPOBATH PE3YNIbTAThI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chOpMUPOBATh HABBIKK TMPOBEACHHUS MPOCTEUIINX XUMHYECKHX
AKCTICPUMEHTAIBHBIX HCCIICIOBAHUA C COOJIOJIEHHEM TMpaBHJI O€30MaCHOTO OOpaImieHus ¢
BEIIECTBAMH U JIAOOPATOPHBIM 000PYIOBAHUEM;

4) pa3BUTH YMEHHUS UCIOIB30BaTh MHPOPMALUIO XUMHYECKOIO XapaKTepa U3 PasIndHbIX
HMCTOYHHUKOB;

5) chopmupoBate yMeHHs [POTHO3UPOBATH IOCIEACTBUS CBOEH JEATEIBHOCTH U
XUMHUYECKHUX TIPUPOIHBIX, OBITOBBIX U MIPOU3BOJICTBEHHBIX MPOIECCOB;

6) chopmupoBaTh MOHHMaHHE 3HAYMMOCTH JIOCTHIKEHHM XHMHYECKOH HayKd U

TEXHOJIOTHH JIJIsl pa3BUTHS COIMATILHOM M MMPOM3BOJCTBEHHOM cdep.



1.3.2. [Ilnanupyemble pe3yJbTAThl 0CBOEHHUS 001Ie00pa3oBaTeJbHOM McHUNIMHBI B c00TBeTcTBUU ¢ ®I'OC CIIO u Ha

II03HABATEILHBIMU JI€HCTBUSIMU:

MP 01 a) 6a30BbI€ JIOTHYECKHUE JIEHCTBHUS:

- CaMOCTOSITEJILHO (bopMyIMpOBaThH "
aKTyaJM3upoBaTh IMPOOJIEMy, paccMaTpuBaTh €¢
BCECTOPOHHE;

- YCTaHABIMBAaTh CYNIECTBEHHBIM TMPHU3HAK WA
OCHOBAaHMS JyIsi CpaBHEHHUS, KiIacCUPUKAIMU U
000011IeH

- ompenensaTh  MeNd  JACATENbHOCTH,  3aJaBaTh
napaMeTpbl ¥ KPUTCPUU UX TOCTHIKCHHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M IIPOTUBOPEYHS B
paccMaTpPUBaEMbIX SIBIICHHSIX;

- BHOCUTH KOPPEKTHBBI B JEATEIHLHOCTH, OIICHUBATH

ocHoBe ®I'OC COO

Kon n
HAaUMCHOBAHHUE
(OPMHpPYeMBIX Ili1anupyemMbie pe3yabTaTbhl OCBOCHHUS U CHUIIIMHBI
KOMIIETCHIIMU

Oo01mue JucunninHapHble
OK 01. JIP 05 B 4acTtu Tpy10BOTO BOCIIUTAHUS: [IP6G 2 Bmagers CHUCTEMON XHUMHYECKHX 3HAHWUU,
Bribupats - TOTOBHOCTb K TpPYAY, OCO3HaHUE ILEHHOCTH | KOTOpas BKIIIOYAET: OCHOBOMOJIATAIONIUE TOHSITHUS
CIIOCOOBI MacTepCcTBa, TPYAOJIIO0HE; (XMMUYECKHII  DJIEMEHT,  aToM, AIIEKTPOHHASA
peleHus 3a1a4 - TOTOBHOCTD K AKTHUBHOU NEeATENbHOCTH | 0007I0YKa aTtoma, S-, p-, d-2JIeKTpOHHBIE OpOUTaIU
npoecCHOHANIbH | TEXHOJIOTHYECKOM W COIMAIbHOM HAMpPaBJIICHHOCTH, | aTOMOB, HOH, MoOJIeKya, BaJICHTHOCTb,
o CHOCOOHOCTh ~ MHHUIIMHUPOBATh,  IUIAHUPOBATh M | AJIEKTPOOTPHIIATECIIBHOCTh,  CTEIICHb  OKHUCIICHU,
NeSITEIbHOCTH CaMOCTOSITENIbHO BBIMIOJIHATH TaKYIO JA€ATEIIbHOCTD; XUMHUYECKass CBSI3b, MOJIb, MOJSIpHAs  Macca,
MPUMEHUTENBHO K | - HHTEPEC K Pa3IMYHBIM cepaMm MpoPeCcCHOHAIBHON | MOJIIPHBIH 00BeEM, YTJIEPOAHBIN CKEJIET,
Pa3IMYHBIM JIEATEIILHOCTH, byHKIIMOHATBHASA TpYINa, pagdKal, H30MepHs,
KOHTEKCTaM OBnajieHre YHHBEPCAJIbHBIMU YYCOHBIMHU U30MEpPbl,  TOMOJIOTMYECKMM  psii,  TOMOJIOTH,

YIJIEBOJAOPObI, KHUCIOPOA- M a30TCOAECpKallue
COEIUHEHMUs, OHMOJOrMYECKH AaKTUBHBIE BeEIECTBA
(YyrneBonbl, XKUpbHI, O€IKH), MOHOMEpP, MOJUMED,

CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCAUHEHHUs], KPUCTAIMYECKAss pelIeTKa, THIIbI
XUMHUYECKUX peakuun (OKHCIUTETBHO-

BOCCTAHOBUTENbHBIE, 3K30-U  DHAOTEPMHUYECKUE,
peakuyu MOHHOTO OOMEHa), pacTBOp, SJICKTPOJIHTHI,
HERJIEKTPOJIUTHI, AIEKTPOJUTUYECKAS HUCCOLMALINS,

OKHCJIIUTCIIb, BOCCTAHOBHUTCIIb,

CKOpPOCTH

XUMHUYECKOM pEaKIUH, XUMHUYECKOE PaBHOBECHE),
TEOPUH U 3aKOHBI (TEOpPUS XUMHUYECKOIO CTPOCHUS
oprannyeckux BemectB A.M. BbyrnepoBa, Teopus
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COOTBETCTBHUE PE3YJIbTATOB IEJSIM, OIEHUBATh PUCKH
MMOCJICJICTBUH NEATSIIBHOCTH,

- pa3BUBaTh KPEATMBHOE MBIIUICHUE MPU PEUICHUU
YKU3HEHHBIX MPOoOIeM

JIP 07 0) 6a30BbBIE HCCIIEN0BATEILCKHUE JEHCTBU:

- BJAJeTh HaBBbIKAMU Yy4e€OHO-HCCIEOBATEIbCKON H
MPOEKTHON JIESITEIbHOCTH, HAaBBIKAMHU pa3pelICHUs
poOJieM;

- BBIABJIATH TNPUYUHHO-CIEJICTBEHHbIE CBSI3U U
aKTyaIM3UpOBaTh 3ajady, BBIJBUTaTh TUIOTE3Y €€
pellleHusl, HAaXOJIUTh APTyMEHTHI JIA J10Ka3aTelbCTBA
CBOMX YTBEPXKIEHUM, 3aJaBaTh IMapamMeTpbl H
KPUTEPUH PEILICHHUS;

- aQHaNM3UPOBaTh TMOJYYEHHbIE B XOJAE€ pEUICHUS
3a/laud  pe3yJibTaThl, KPUTUYECKU OIIEHUBATh UX
JIOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

- YM€Th TEPEHOCUTHh 3HAHUS B IMO3HABATEIbHYIO U
MPAKTUYECKYIO0 00JIACTH KUZHEICATSILHOCTH;

- YyM€Thb MHTETPUPOBATH 3HAHUSA U3  Pa3HBIX
peAMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE UJEH, NTPEIJIaraTh OpUrMHAIbLHbIC
MOJXO/IbI U PELIEHHUsI; CHOCOOHOCTh UX
HMCIOJIL30BAHHUS B II03HABATEILHOU 1 COITUAJILHOM
MPAKTUKE

ANEKTPOJUTHYECKON AUCCOUMALMH, TEPUOANYECKUI
3akoH J[.1. MeHnnieneeBa, 3aKkOH COXpaHEHUSI MACChI),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHUMUHU,
(baKTOJOTMYECKUE CBEJEHUSI O CBOMCTBAaX, COCTAaBE,
NOJIy4eHMM W 0O€30IacCHOM  HUCIOJIb30BaHUU
BAKHEMIINX HEOPraHWYECKUX UM  OPraHHYECKUX
BEIIECTB B OBITY U MNPAKTUYECKOH NESITEeIbHOCTH
YEJI0BEKA;

- YMETh BBISBIISITh XapAaKTEPHBIE IPU3HAKU U U
B3aHUMOCBSI3b M3YYCHHBIX IIOHATHUH, MPUMEHSIThH
COOTBETCTBYIOIIME  TOHATHS  OPHU ONMCAHUU
CTPOCHHSI M CBOWCTB B3aWMOCBSI3b H3YYEHHBIX
MOHATUH, NPUMEHSATH COOTBETCTBYIOLIME MOHATUS
IIPY ONMMMCAHUU CTPOCHUS U CBOWCTB HEOPTAaHUYECKUX
M OpPraHMYECKUX BEIIECTB M MX MPEBPALICHUM;
BBISIBJISITH  B3aMMOCBSI3b  XMMHYECKUX 3HAHUM C
MOHATUSIMU u IPEACTABICHUSIMU IpYTUX
€CTECTBEHHOHAYYHBIX IIPEAMETOB;

[IP6 3 yMerb HCHONB30BATh HAWMEHOBAHMS
XUMHUUYECKUX COEOUHEHHI MEXKIyHAapOIHOIO CO03a
TEOPETUUECKOM M MPUKIATHOM  XUMHM U
TPUBHAJIbHBIE  HA3BaHMS BAXXKHEHIIMX  BEIIECTB
(3TUnEH, alETUJIEH, TJIMLEPHUH, dbenon,
dbopmanbaerua,  yKCycHas — KHCJIOTa,  TJIMITUH,
YTapHBIM Tra3, yIVIEKHCIBIA Ta3, aMMMAK, TalleHas
U3BECTh, HETAllleHas W3BECTh, MHUThEBAsA coJa U
JIPYTUX), COCTABIATH (OPMYJIbI HEOPTAaHUUYECKUX W
OPTaHUYECKUX BEIIECTB, YPABHECHHUS XHMHUYECKUX
peakiuii, OOBICHATh HMX CMBICH; MOJATBEPKAAThH
XapakTepHbIE XMMHYECKHE CBOWCTBA BEILECTB
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COOTBETCTBYIOIIIMMHU JKCIIEPUMEHTAMU WM 3aIUCAMHU
YPaBHEHUN XUMUYECKUX PEAKLUN;

- yMETb YCTaHAaBJINBATh IIPUHAJIEKHOCTD
U3YYCHHBIX HEOPraHWYECKUX W  OPraHUYECKUX
BEIIECTB K ONPEIEICHHBIM KJlaccaM M Tpynmnam
COCIMHEHMM, XapakTepu3oBaTb HX COCTaB U

BaKHEHIIINE CBOMCTBA; OTIPECIISITh BHU/IBI
XAMUYECKUX  CBs3ed  (KOBaJGHTHAs, HWOHHAad,
MeTaJUIn4YecKas, BOJIOPOJTHAS ), THIIBI
KPUCTALTAYECKUX pELIeToK BEIIECTB;

KJIACCU(PUIIMPOBATH XUMUUYECKUE PEAKIINU;

- copmupoBaTh MPEACTABICHUSA: O XHUMUYECKOU
COCTaBJIIOLIEM  €CTECTBEHHOHAy4YHOW  KapTHUHBI
MHPA, POJIA XUMHUH B TO3HAHUHU SIBJICHUW NIPUPOJbI, B
(GbOpMHUPOBAHUY MBITIUICHHUSI U KYJIbTYPhI JIMYHOCTH,
ee (PYHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIUMOI
JUISl PELICHUsS MMPAKTUYECKUX 3a]a4 U DKOJOTUYECKHU
000CHOBAaHHOT'O OTHOILEHUSI K CBOEMY 370pPOBBIO U
MIPUPOTHOM CPEJE;

I[IP6 4 ymeTh MNPOBOAUTHL pacueThl IO
XUMUYECKUM (HOpMyJIaM U YPABHEHUSIM XUMHUYECKHUX
peakiuii ¢ UCMoNb30BaHUEM (U3MUECKUX BEIUYHH,
XapaKTepU3yIOIIMX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: Macchl, 00beMa (HOpMAaJbHBIE YCIOBHUSA)
razoB, KOJIMYECTBA  BEIIECTBA;  HCIIOJIb30BaTh
CHCTEMHBIE XUMHYECKHE 3HAHUS [JI1 HOPUHATHUS
pPELICHUN B KOHKPETHBIX >KU3HEHHBIX CUTYaLUSX,
CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

B o6mactu ieHHOCTH HAYYHOTO TTO3HAHUS:
JIP 04 cdhopmupoBaHHOCTH

HNcnonp3oBaTh MHPOBO33pPCHHU,

I[IP6 3 ymeTh TUIAHUPOBATb U  BBHINIOJHATH
XUMUYECKUN 9KCIIEPUMEHT (mpeBpanieHus
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COBpPEMEHHbIE
CpelcTBa MOMUCKA,
aHanm3a u
UHTEpIIpeTaluu
uHbpopManuu U
UH(GOPMaIIMOHHBI
€ TEXHOJIOTUH JIJIS
BBITIOJTHCHHUS
3a1a4
npodecCUOHANIbH
OH 1eATEIbHOCTH

COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO PA3BUTHS
HAayKd U OOLIECTBEHHOW MPAaKTHUKW, OCHOBAHHOTO Ha
AMaIore KyJabTyp, CIIOCOOCTBYIOIIEIO OCO3HAaHUIO
CBOETO MecTa B
[OJINKYJIBTYPHOM MUpE; COBEPILIECHCTBOBAHME
A3BIKOBOM M YNTATEIbCKOM KyJIbTYPBHl KaK CpEICTBa
B3aMMOJICUCTBUS MEXAY JIOAbMU U IO3HAHWUS MUDA;

OCO3HaHME  IIEHHOCTM  HAy4YyHOW  JIeATEIIbHOCTH
TOTOBHOCTD OCYILIECTBIISATh HPOEKTHYIO u
HCCIIEIOBATENbCKYIO JACSTEIbHOCTh UHIUBUAYATIBHO U
B Ipymre

OBnanenue YHUBEPCAIbHBIMH y4eOHBIMU

MIO3HABATENbHBIMU ACUCTBUSIMHU:

MP 04 B) pabota c nHpOpMAITHEiA:

- BJAJETh HAaBBIKAMU IOJNy4YeHUS HHGPOpMAIMHU U3
UCTOYHUKOB  Pa3HbIX  THIIOB,  CaMOCTOSITEIHHO
OCYLIECTBIIATh TOUCK, aHalW3, CHCTEMAaTH3alUIi0 U
UHTEPHpETalni0 MHPOPMALUK PA3IUYHBIX BHUIOB U
¢dbopm npencraBieHus

- cO3J1aBaTh TEKCThI B PA3IMYHBIX (POpMaTax ¢ y4eTOM
HazHauyeHusT uHQpOpMAIMM M LEJNEBOM ayJuTOpHH,
BbIOMpas ONTUMAIbHYIO (QOpMYy NpPEACTaBICHUS U

BU3YyaJIU3aLIUU;
- OLUEHMBATh  JOCTOBEPHOCTb,  JIETUTUMHOCTH
uH(OpMaIMK, €€ COOTBETCTBHE TMPABOBBIM U

MOPaJIbHO-3TUYECKUM HOPMaM

- ACTIOJIb30BATh Cpe/icTBAa MH(OPMALIMOHHBIX U
KOMMYHUKAI[UOHHBIX TEXHOJIOTUN B PELLICHUU
KOTHUTUBHBIX, = KOMMYHUKATUBHBIX U
OpraHMU3alMOHHBIX 33/1a4 C COOJII0ICHUEM

OpraHM4YCCKHX BCUICCTB IIPHU HAI'PCBAHWH, ITIOJTYYCHUC
9TUJICHA W MH3YYCHHUC Cro CBOI>'ICTB, Ka4CCTBCHHBIC

peakuuy Ha aIbJEruabl, KpaxMajl, YKCYCHYIO
KHUCIIOTY; JeHaTypaiusi O€JIKOB MpU HarpeBaHUH,
I[BETHbIE peakiuu O€JIKOB; MIPOBOJIUTH
peakuuy HOHHOTO OOMeHa, ONpeNeysaTh Cpeay

BOJHBIX PAaCTBOPOB, KayeCTBEHHBIE pEaAKIMH Ha
cynbdar-, KapOOHAT- U XJOPUI-aHUOHBI, HA KaTHOH
aMMOHHSI; peliaTh SKCIEPUMEHTANbHbIC 3a7a4yd II0
temaMm "Metaminel" 1 "HemeTamsl") B COOTBETCTBUH

C TpaBWIaMU  TEXHUKH  O€30MacHOCTH  MpHU
oOpalieHMd C BeUlecTBAaMH U JIaOOpaTOPHBIM
000py10BaHKEM; IIPEACTABIATD pe3yabTaThl
XUMHYECKOTO 3KCIepuMEHTa B (QopMe 3amucu
YPaBHEHUHN COOTBETCTBYIOIIIUX peakuuin 51
¢opMynupoBaTh  BBIBOJABI HAa  OCHOBE  ATHX
pe3yibTaToB;

I[IP6 6 ymeTh aHaIU3UpOBATh XHUMUYECKYIO

nH(popMaIio, MOJy4aeMyr0 U3 Pa3sHbIX UCTOYHUKOB
(cpenctB maccoBoit uHdopmaluu, cetb MuTepHeT u
Apyrue);

[IPO 4 BnageTh OCHOBHBIMH METOIAMU Hay4YHOIro
IIO3HAHUA BCIIICCTB nu XUMHUYCCKUX SIBIICHUN
(maOirozeHue, U3MEpEHUE, OKCIEPUMECHT,
MOJEIUPOBAHUE); YMETb IPOBOAUTH PACYETHI IIO
XUMHYECKUM (OopMyliaM U yPaBHEHUSIM XUMHUYECKHX
peaKuHﬁ C HCIIOJIB30BAHHUEM (bl/ISI/II-IeCKI/IX BCJINYUH,
XapaKTEepU3YIOIINX BEUIECTBA C KOJMYECTBEHHOMU
CTOPOHBI: MACCHI, o0bpeMa HOPMAJIbHBIC yCJIOBI/IH)
Ta30B, KOJIMYECTBA BE€IICCTBA, HUCIIOJB30BATH

8




TpeOOBaHMI SPTOHOMUKH, TEXHUKHU 0€30MMaCHOCTH,
TUTHEHBI, peCypCcOCOepeKeHM s, PABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON
0€30I1acCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHMSI M 3AIUTHI
uHpopMmaru, tHOOPMAIIMOHHON 0€30MacCHOCTH
JUYHOCTH;

CUCTCMHBIC XHWMHWYCCKHC 3HAHUA OJISI TIPUHATHA
peIHeHI/Iﬁ B KOHKPCTHBIX JKHU3HCHHBIX CUTyallUAX,
CBsI3aHHBIX C BEIICCTBAMU U UX IMPUMCHCHHUCM

OK 04.
DddexTuBHO
B3aNMOJIEHICTBO

KOJIJIEKTUBE
KOMAaH/I€e

BaTb U pa6OTaTL B

)51

- FOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOATCIIbHOCTH U

CaMOOIIPEICIICHUIO;

MP 03 OBiazienue HaBbIKAMU y4eOHO-
HCCIIE0OBATEIIbCKOW, MPOEKTHOM H  COLHMAIbHOMU
TEATEIILHOCTH;

OBnajieHle YHUBEPCAIBHBIMU KOMMYHUKATUBHBIMU
JICUCTBUSIMU:

JIP 07 6) coBMecTHas IeSITEIbHOCTD:

- TOHMMAaThb M  HCHOJIB30BAaTh MPEUMYIIECTBA
KOMaHJAHON ¥ UHIUBUAYaIbHOU pabOTHI;

- TNPUHUMATh 1€l COBMECTHOM JIESITEIIbHOCTH,
OpraHU30BbIBaTh U KOOPAUHUPOBATH JEHUCTBUS IO €€
JIOCTHIKEHHIO: COCTaBIISITh IUIaH JICUCTBUH,
pacnpeaensTh PO C y4eTOM MHEHMH Y4YaCTHHUKOB
00CyXaTh pe3yIbTaThl COBMECTHOU pabOThI;

- KOOPJAUHUPOBATh M BBIMOJIHATH PabOTy B YCIOBHUSIX

p€ajlbHOr0, BHPTYAJIbHOI'O H KOM6I/IHI/Ip0BaHHOI‘O
BBaHMOHCﬁCTBHH;
OCYIICCTBJIIATD IIO3UTHUBHOC CTPATETUYCCKOC

MOBEJICHUE B PA3JIMYHBIX CHUTYaIUAX, MPOSBISATH
TBOPYECTBO U BOOOpaxkeHue, ObITh MHUITUATUBHBIM

OBnazieHNE YHHUBEPCATBHBIMU PETYISITUBHBIMU
JNICUCTBUSIMU:

[1P6 3 ymeTh NIaHUPOBATH U BBIMOJHITHXUMUYECKUM
DKCIIEPUMEHT (TIPEBpALEHUs OPraHMYECKUX BELIECTB
[PU HArpEBaHUHU, NOJIYYEHUEITUIIEHA U U3YUEHUE €TI0
CBOWCTB, KAQUECTBEHHbIC pEAKUUM HA aJIbICTUIbI,
KpaxMmaJj, YKCYCHYIO KHCIIOTY; JIeHaTypaiusi OelKOB
MpyU  HArpeBaHWM, I[BETHbIE peakuuu OEJKOB;
MPOBOJIUTh PEAKUMU HOHHOTO OOMEHA, OINpEeAeNAThH
Cpey BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIUU HA
cynbdar-, kapOOHAT- U XJIOPHI-AaHUOHBI, HA KATHOH
AMMOHUS;

[IP6 5 pemaTh SKCIEpUMEHTAIIBHBIE 3a/1a91
no temam "Mertammel” u "Hemeramisl' B
COOTBETCTBUU C IMpaBUJIaMU TEXHUKH O€30MaCHOCTHU
npu OOpallleHWH C BellecTBaMU M JaOOpaTOPHBIM

000pyI0BaHUEM; MPEACTABISTh pe3ynbTaThl
XUMHUYECKOTO DJKCIepuMeHTa B (opme 3amucu
ypaBHEHUN  COOTBETCTBYIOIIMX  peakluil  u
dbopMyMpoBaTh  BBIBOABI HAa  OCHOBE  OJTHUX
pE3yIbTATOB




MP 02 r) npunsatue cedst u Ipyrux JroJICH:

- MPUHUMATh MOTHUBBI U APTYMEHTBI IPYTUX JIIOAEH
MIPU aHAJIM3€ PE3yJIbTATOB JIESITEILHOCTH;

- IpU3HAaBaTh CBOE MPaBO W MPaBO JIPYTUX JIOJAEH Ha
OIIINOKHU;

pa3BUBATh CIIOCOOHOCTh MTOHUMATh MUP C TTO3HUITIH
JPYroro 4ejaoBeKa

OK 07.
ConeiicTBOBaTh
COXPaHEHUIO
OKpYKarolen
cpenbl,
pecypcocoepex
€HUIO, IPUMEHSITh
3HAHUS 00
U3MEHECHUU
KJIUMarTa,
MPUHLIUTIBI
OepeKITNBOTO
MIPOU3BO/ICTBA,

3¢ pekTUBHO
eCTBOBATH B
YPE3BbIYANHBIX
CUTYyalUSIX

JIP 14 B o6macTi 3K0JIOTMYE€CKOTO BOCTIMTAHMUS:

- c(OPMHUPOBAHHOCTh  JKOJIOTHUECKOW  KYJIBTYPHI,
IMOHMMAHUE BJIUAHUSA  COLHMAIBbHO-3KOHOMUYECKUX
IPOLIECCOB HA COCTOSIHUE MPUPOJHONW U COLMAIBHOU
cpensbl, OCO3HaHHE rJ100aJIbHOTO xapakrepa
HKOJIOTUYECKUX MPOOIIeM;

- TUIAHUPOBAaHHWE W OCYILIECTBICHUE JIEUCTBUNA B
OKpYXKAlOLIEd Cpelle Ha OCHOBE 3HAHUA LEJel
YCTOMYMBOTO Pa3BUTHUS YEJIOBEYECTBA;

AKTUBHOE HEIPUITUE ICUCTBUM, NMPUHOCSIIUX BpE
OKPYKaroIIEU CPELE;

- YMEHHE  MNPOTHO3UPOBATH
JKOJIOTUYECKHAE  MOCJIEACTBUS
JNEUCTBUH, IPENOTBPAILATH UX;
- paclIMpEHUE ONbITa JEATEIBHOCTH 3KOJIOTHYECKOU

HEeOIaronpusITHbIE
peITpUHIMAEMbIX

HaIpaBJIECHHOCTH;
MP 03 OBJIAJICHUE HaBbIKaMU y4eOHO-
UCCIIE0BATEIIbCKOM, MPOEKTHOM W  COLMAJIBbHOMN
NeATEIILHOCTH;

[IP6 1 cdopmupoBaTh  TpeACTaBIEHUS: O
XAMUYECKON COCTABJIAIOIICH €CTECTBEHHOHAYYHON
KapTUHBI MUPA, POJIM XMMHUU B MO3HAHUU SIBICHUU

npuponbl, B  (GOPMUPOBAHUM  MBIIUICHUS U
KyJIbTypbl ~ JUYHOCTH, €€  (PyHKIMOHAIBbHOMN
IPaMOTHOCTH,  HEOOXOAUMOW  JJs  pelleHus
IIPAKTUYECKUX 3ama4 " JKOJIOTHYECKHU

000CHOBAaHHOTO OTHOIIEHHUSI K CBOEMY 37I0POBBIO U
MIPUPOJHOM CpELE;

I[IP6 5 ymerp coOmrofaTh MpaBUiIa SKOJIOTHYECKU
LeJIeCO00Pa3HOro0 MOBEJIEHUSI B OBITY M TPYAOBOM
NEATENIBHOCTH B LIENSAX COXPAHEHUS CBOETO 310POBBS
U OKpYXKalolled IPUPOAHOW CpEelbl; YUYHUTHIBATH
ONaCHOCTb BO3JCHUCTBUS HA JKUBBIE OPTaHU3MBI
ONPENEIICHHBIX  BELIECTB, IIOHUMAsi  CMBICI
IIOKA3aTess NPEAEIbHON JOIyCTUMON KOHLIEHTPALIUT

-TOTOBHOCTb K CAMOPA3BUTHIO,
CaMOCTOSITEIbBHOCTH M CAMOOIIPEICIICHUIO; -
OBJIaJICHUE HaBbIKAMU Y4EOHO-
UCCIIEN0BATEIIbCKOM, TPOCKTHOU U COLIMAIIbHOM

I1P6 1 CpopmMupoBaHHOCTH MPEICTABICHUI O MeCTe
XMMUU B COBPEMEHHON HayyHOW KapTUHE MHUDA;
NOHUMaHHE POJIM XUMHUU B (POPMUPOBAHUH

Kpyrozopa ©  (YHKIHMOHQJIBHOW  TPaMOTHOCTH
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IIK 5.7 5.7
[IponsBoanuTh
OIIEHKY
uH(pOPMaLIMOH
HOM

CHCTEMBI 11
BBISIBJICHUS
BO3MO>KHOCTH €€
MOJIEpHU3AIUU

JIEeSITEILHOCTH;

- IPUHUMATh LEJIU COBMECTHOM JIESITEIbHOCTH,
OpraHu30BbIBATH U KOOPJIMHUPOBATH ACHCTBHUS 1O €€
JIOCTH>KEHHIO: COCTABJISTh IUIaH JSHCTBHUH,

pacnpenesnsiaTh pojid ¢ y4eTOM MHEHUI
YYaCTHUKOB OOCYKJIaTh PE3yJIbTaThl

COBMECTHOM paboThl; - KOOPAUHUPOBATH U

BBINOJIHATH pabOTy B YCIOBUSX PEaIbHOIO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOTO

B3aMMOJICHCTBHS; - OCYIECTBIIATH IO3UTUBHOE
CTPATETUYECKOE MIOBEICHNE B PA3JIMYHBIX

CUTyalUsiX, TMPOSIBISITH TBOPUYECTBO M BOOOpaKEHHE,
ObITh HMHULIMATHBHBIM

YeJIoBeKa I PeIIeHUs] MPAKTHUECKUX 3aay;

[1P6 5 Bnanenue npaBuiaMu TEXHUKH 0€30MaCHOCTH
IPY MCIIOJIb30BaHUH XUMHUYECKUX BEIICCTB;

ITP6 6 ChopmMupoBaHHOCTH COOCTBEHHOM TTO3UIIAH TI0
OTHOIICHUIO K  XUMHUYECKOH  uwH}popmanmuy,
MOJTy4aeMOM 13 Pa3HbIX HICTOYHHUKOB
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2. CTPYKTYPA U COAEP KAHME OBIIIEOBPA3OBATEJILHOM

JACHUAIIJIMHBI «<XUMMUS»

2.1 O0beM TUCUMILUIUHBI U BUABI Y4eOHOH padoThI

Buj yueOHoI padoThl

Oo0BeM B yacax

O0bem 00pa3oBaTe/IbHOM MPOrPaMMBbI TUCHUIIJINHbBI 72
B T.4.

OcHoOBHOeE coaepkaHue 72
B T. 4.

TEOpETHUECKOE 00yUeHHUEe 32
MPAKTUYECKUE 3aHATUSA 16
1ab0paTOpPHBIE 3aHATUS 16
IIpodeccuoHaIbHO-OPUEHTUPOBAHHOE COIEPKAHUE

(copep:xaHne MPUKJIATHOTO MOTYJIS) 40
B T. 4.

TEOpETUYECKOe O0yUeHHE 20
MPAKTUYECKUE 3aHATUSA 20

IIpomexyTounas arrecranus (auddepeHInpoOBaHHBIN 3a4eT)
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2.2 TemaTuueckuii JIAH U coJiepPKaHNe YUeOHOI U CIUININHBI

dopmupye
HaumenoBanue |Conepxxanue yueOHOro marepuajia (0CHOBHOe H PO(ecCHOHAIBLHO- O0bem | Mble
pa3/iesioB U TEM | OPUEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTUYECKHE 3AHATHS, IPUKJIATHOI Moayab YacoB KOMIIeTEeH
107011
1 2 3 4
OcHoOBHOeE coepkaHue 70
Pa3znen 1. OcHOBBI CTPOEHUSI BellleCTBA 6

OcHOBHOe coaep:xaHue

Teopernueckoe o0yuenue 2

CoBpeMmeHHas Mojiesib CTpoeHHus aToMa. CHUMBOJUYECKHH SI3BIK XUMUHU. XUMHUYECKUN

AJIEMEHT. DJIEKTpOoHHass KoHpuryparus atoma. Kimaccudukamnuss XuMAYECKUX 3JIE€MEHTOB
Tema 1.1. (s-, p-, d-amemeHThl). BasieHTHBIE 35IEKTpOHBI. BalleHTHOCTh. DJEKTpOHHAs MNpPUPOJA 2
Crpoenne XUMHUYECKOMN CBA3U. DJIEKTPOOTPULIATEIILHOCTh. BUbI XUMUYECKON CBA3U (KOBaJCHTHAS,
aTOMOB HWOHHAas, METAJNTNYECcKas, BOAOPOAHAs) U ClTOCOOBI ee 00pa3oBaHUs
XUMITICCKIX JlaGopaTopHble 3aHATUA 2 OK 01
3JIEMEHTOB U _ - - -
Hnpuposa Pemenne 3amannii Ha MCIOJIB30BAaHNE XMMHYECKOMN CHMBOHHFH 1 Ha3BaHUU (ioeILI/IHeHI/II/I
XUMHIECKOi 10 HOMEHKJIAType Mem;u[yHapozlﬂoro COl03a TEOPETUYECKOW W MPUKIAJHOW XUMHUHU U
CBSI3I TPUBUATBHBIX HAa3BaHUW [JJII COCTABJICHUS XUMUYECKHX (OPMYT JIBYXaTOMHBIX

COCMMHEHHUH (OKCHIOB, CyIb(UIOB, THAPUAOB U T.M.) U APYTUX HEOPTaHUIECKUX ’

COE€IMHEHHUN OTACIbHBIX KJIACCOB.

[IpakTuyeckue 3aaHusl Ha YCTAHOBIICHUE CBSI3U MEXKJy CTPOEHUEM aTOMOB XUMHYECKUX

AJIEMEHTOB U TEPUOJUYECKUM H3MEHEHHEM CBOMCTB XUMHYECKHX DJIEMEHTOB U HX

COEMHEHUM B COOTBETCTBUU C TOJIOKEHUEM [leprnoandeckoit CuCTEMBI.
Tema 1.2. OcHOBHOe cofiepKaHue 2 OK 01
[Tepunoanueckuii OK 02
3aKOH W IIpakTuyeckue 3aHATHS 2
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tabmumna JI.1.

MeunneneeBa

[Iepuoanueckas cucrema xumuueckux 3iemMeHToB .M. Menneneesa. ®uznueckui
CMBICII

[lepnonnueckoro 3akona J[.M. MenzaeneeBa. 3aKOHOMEPHOCTH HM3MEHEHHsI CBOMCTB
XUMHUYECKUX DJIEMEHTOB, 00pa3yeMblX HMMH TMPOCTBIX M CJIOXKHBIX BEIIECTB B
COOTBETCTBUM C IMIOJOKEHUEM XUMHUYECKOro »syieMeHTa B llepmoanueckoi cucreme.
MupoBo33peHueckoe U HayyHoe 3HadueHue llepunoamueckoro 3axkona J[.M. Menneneena.
[Iporuno3sl JI.M. MenaeneeBa. OTKpBITUE HOBBIX XMUMHUYECKHUX DJIEMEHTOB. PelieHue
MPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XapaKTepU3ALUI0 XUMUYECKHUX
3JEMEHTOB «MeTamueckue / HEMETAIUIMYECKHE CBOMCTBA, JJIEKTPOOTPULIATEIBHOCTD
XAMHUYECKUX DJIEMEHTOB B COOTBETCTBUU C UX JIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B
MEPUOIUYECKOUN cCUCTEME XUMHUYECKUX 3ieMeHToB [[.1. MenneneeBa»

Paznen 2. Xumnueckue peaknuu

Tema 2.1.
Tuner
XUMHYECKHX
peakuuii

OcHoOBHOE coaep:xaHue

Teopernueckoe 00yueHue

Knaccuduxaiys v TUIBI XUMAYECKUX PEAKIUN C y4acTHEM HEOPTraHUUECKUX BEIECTB.
CocrapiieHUE ypaBHEHUN peaKIui COeAMHEHNUS, PA3JIOKEHHUsI, 3aMeleHUs], 0OMeHa, B T.4.
peaKIuii TOPEHUs], OKUCIIEHHUSI- BOCCTAHOBJICHUS.

R

YPaBHeHI/IH OKHcJeHUA-BoccTaHoBIeHUs. CTteneHb OKUCaeHUsS. OKUCINTENb U
BOCCTAHOBHUTCIIb.

CocraBieHue u YpaBHHUBAHHUEC OKHNCIUTCIbHO-BOCCTAHOBUTCIIbHBIX pCaKHI/Iﬁ MECTOOOM
OJICKTPOHHOTO 0amadca. OKMCIUTEILHO-BOCCTAHOBUTEILHBIC p€aKuuu B IpUpoac,
IMPOU3BOACTBCHHBLIX IMPOLUECCCAX U XKUZHCACATCIIbHOCTU OPIraHu3MOB

IIpakTHyeckue 3aHATUSA

KonndecTBeHHbIC OTHOIICHUS B XUMUK. OCHOBHBIC KOJIMUYECTBEHHBIC 3aKOHBI B XUMUH U
PaCUYCThI IO YPAaBHCHUAM XHUMHWYCCKUX pCaKHHﬁ. Mo Kak CINHHIIA KOJITNYECCTBA
BCIIICCTBA. MOJIHpHa}I Macca. 3aKOHBI COXpaHCHHUA MAaCChbl U DHEPTUH. 3aKoH ABoraszo.
MOJ'IHpHBIﬁ 00beM razoB. OTHOCHUTEIBLHAS INIOTHOCTH ra30B. PacueTkl 1o YpPaBHCHUAM
XUMHUYCCKUX pCaKHI/Iﬁ C UCIIOJIB30BAHUEM MACCHI, oO0bema (HOpMaJ'IBHBIC YCJ'IOBI/I}I) ra3os,
KOJIMYCCTBA BCIICCTBA

OK 01
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Tema 2.2.
DNEeKTPOIUTHYE
cKas
IACCOLMALINS U
MOHHBIN 0OMEH

OcHoBHOe coaep:xaHue

Teopernueckoe o0yuenune

Teopus 3HEKTPOIUTHYECKON auccouuanuu. HOHBL. DIEKTPOJIUTHI, HEJIEKTPOJIUTHIL.
Peakuuun nonHoro ooMena. CocrapiieHHe peakluii HOHHOIO 0OMEHa IyTeM COCTaBJICHUS
UX TIOJHBIX M COKPALIEHHBIX HOHHBIX YPAaBHEHHU. KHUCIOTHO-OCHOBHBIE PEAKLIHH.
3aaHus Ha COCTaBJICHUE HOHHBIX PEaKIHM

OK 01
JlabopaTtopHbIe 3aHATHSA OK 04
JlaGoparopHas paboTa "THITBI XMMUYECKUX peaKIuii”.
HccnenoBanue TUNOB (MO COCTaBY M KOJIMYECTBY MCXOJHBIX U 00OPa3yrOUIUXCs BEIIECTB)
U TPU3HAKOB XuUMHUYecKux peakuuil. I[IpoBenenue peaknuii HOHHOTO OOMEHa,
ONPENEIICHUE CPEIbl BOAHBIX PACTBOPOB. 3a/1aHMs HA COCTABJIECHNUE NOHHBIX PEaKIUN
KonTpoJsabHasn
CrpoeHue BelecTBa 1 XUMUYECKUE PEAKLIUN
padora 1
Paspnean 3. PacTBoOpHI
Tema 3.1. OCHOBHOE Co/iep/KaHue
[TonsiTue o
pacTeopax IIpakTHYecKHe 3aHATHS
OK 01
PactBopenue kak (usuko-xummuueckuii mporecc. PactBopsl. CriocoObl MpUTOTOBIECHUS OK 02
pactBopoB. PactBopumocTh. MaccoBasi [10Jsi pacTBOPEHHOro BemiecTBa. (CMbICH OKO7
NoKa3aTesid MNpPEeIeiabHO JOMYCTUMOM KOHUEHTpAlUMud W €ro HMCIHOJIb30BAHUE B OLIEHKE HK'5.7
HKOJIOTUYECKOI 0€30MacHOCTH. 5.7

HpaBI/IJ'Ia 3KOJIOTHYCCKH HCJ’ICCOO6p&3HOI‘O ITOBCACHUSA B 6I>ITy u pr,Z[DBDﬁ ACATCIBHOCTH

B IECJIX COXPAaHCHHUA CBOCIro 310POBbBA M Opr}KaIOIHCﬁ HpI/IpOI[HOﬁ Cp€abl; OIMMACHOCTb
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BOBHCﬁCTBHH Ha JXUBbBIC OPTraHU3MbI OIIPCACIICHHBIX BCIICCTB.
Pemenue IMPAKTHUKO-OPUCHTHUPOBAHHBIX PACYCTHBIX Ba,Z[aHI/Iﬁ Ha paCTBOPHI,
HCIIOJIb3YCMBIC B OBITOBOH U HpOHBBOI[CTBCHHOﬁ ACATCIBbHOCTH YCIIOBCKA

ra3, aMMuaK, raicHas M3B€CTh, HCramcHasa U3BCCTh, IIMTHECBAA COAA U z[pymx): Ha3bIBATb

Tema 3.2. JlabopaTtopHbIe 3aHATHA 2
Hccnenosanue | JlaGoparopuast paGota «[IpHrOTOBICHHE PACTBOPOB>.
CBOHCTB [IpuroroBneHue pacTBOpPOB 3a4aHHOW (MaccoBOil, %) KOHLEHTpaUuu (C MPaKTUKO- ’
pacTBOPOB OPUEHTUPOBAHHBIMU BOIIPOCAMM) U ONPEACIICHNE CPEIbl BOJHBIX PACTBOPOB.
Pemenue 3a1a4 Ha TPUTOTOBJIEHUE PACTBOPOB
Pasnen 4. CTpoeHue U CBOMCTBA HEOPTAaHMYECKHUX BelleCTB 16
OcHOBHOe coaep:xaHue 4
Tema 4.1.
Knaccudukanus, | Teoperuueckoe o0yueHue 2
HOMEHKJIaTypa v
B CTIpOCHHE [Ipeamet Heopranmueckoi xumuu. Kimaccudukanmst Heopranmdeckux BemiecTs. [IpocTeie
HeOpraHHUECKI1 U CIIOXkHBIE BellecTBa. OCHOBHBIE KJIACCHI CJI0KHBIX BEIIECTB (OKCHIbI, TUAPOKCH/IBI,
X BEIIECTB KHCJIOTBI, COJIN). B3auMOCBS3b HEOPraHMYECKUX BEIIECTB. ArperaTHble COCTOSHUS
BelecTBa. Kpucrammueckue u amopdHble BemecTBa. TUITBI KPUCTATUIMYECKUX PEIIETOK ’
(aToMHast, MOJIEKYJIIpHas, MIOHHAs, METATMYeCcKast). 3aBUCUMOCTh (PM3UUYECKUX CBOWCTB
BEILIECTBA OT TUNA KPUCTAIUIMYECKOU PEIIETKU. 3aBUCUMOCTh XUMUYECKOM aKTUBHOCTH
BEILIECTB OT BUa XUMUYECKOM CBSI3U U TUIIA KPUCTAJUIMYECKOM pelieTKu. [IpuunHbl
MHOT000pa3usi BEIIECTB
IIpakTHyeckue 3aHATHHA 2
HomenknaTypa HeopraHn4ecKuX BEUIECTB: HA3BaHUE BEILECTBA UCXO/S U3 UX
XUMHUYECKON (POPMYJIbI MIIH COCTABICHUE XUMHUECKOU (hOPMYJITbI UCXO/s1 U3 HA3BAHUS OK 01
BeniecTBa o mexxayHapoaaon (MKOITAK) unu TpuBuanbHOM HOMEHKIIATYPE. ) OK 02
Pemenne npakTuyeckux 3aaHuil Mo KiIacCU(pUKAIMU, HOMEHKIATYpe U XUMHUYECKUM K 5.7
dbopMysiaM HEOPTaHUYECKUX BEIECTB PA3TUYHBIX KJIACCOB (YrapHbIi ra3, yriIeKHCIIbIA 57 '
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U COCTaBJIATH (POPMYJIIbI XUMHUUECKHUX BEIIECTB, OMPEACNATh MPUHAICKHOCTD K KJIAacCy.
HcTounnku xumuueckoit uHpopmaruu (CpeacTB MaccoBoit nHpopmanuu, cetb uTepHer
u npyrue). [lorck nadopmaiiu no HazBaHUSAM, HIEHTU(PUKATOPAM, CTPYKTYPHBIM

dbopmymnam.

Tema 4.2.
dusuke-
XUMHYECKHE
CBOMCTBA
HEOpPraHUYEeCKUX
BCIIICCTB

OcHOBHOe coaep:xaHue

Teopernueckoe 00yueHue

Metamnbl. O6mue puznyeckne 1 XuMU4eckue cBoncTBa MeTaiioB. CriocoOsl
NOJIy4eHHs. 3HaYEHUE METAVIOB U HEMETAJIOB B IIPUPOJIE U KUZHEAEATEIbHOCTH
4eJioBeKa U Oprann3mMoB. Koppo3ust MeTalsioB: BUIbI KOPPO3HUU, CIOCOOBI 3aIUThHI
METAJIJIOB OT KOPPO3HUH

Hemerannsl. O61mume pusnyeckue 1 XUMHYECKUE CBOMCTBA HEMETAILTOB. TUIMYHbBIE
cBoiictBa HeMeTtayyoB V- VII rpynm. Knaccudukaiys 1 HOMEHKIIATypa COeIMHEHU N
HeMeTasuioB. KpyroBopoTbl OMOT€HHBIX 3JIEMEHTOB B IIPUPOJIE.

IIpakTHyeckue 3aHATUSA

XUMUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIECTB (OKCHIOB,
TUAPOKCHUIOB, KUCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB MPOCTHIX
BEIIIECTB, BOJAOPOAHBIX COSTMHEHUM, BBICIIINX OKCHJIOB U TUIPOKCHIOB.

JlabopaTtopHbIe 3aHATHSA

JlabopaTtophas pabota «CBoicTBa MeTaIOB». B3anuMoieiicTBIE METAIIIIOB C BOJIOH, a
TaKXK€ C paCTBOPAMH COJIEM U PACTBOPAMU KUCIIOT. B3anmoaencTBue CEpHON U a30THOMN
KHUCJIOT ¢ MeJibto. CocTaBlIeHUE YPABHEHUN XUMUUYECKUX PEAKIUI C yYaCTUEM MTPOCTHIX U
CJIO’KHBIX HEOPTaHMYECKUX BEIIECTB: METAJJIOB U HEMETAJIJIOB; OKCHIOB METAJIJIOB

OK 01
OK 02
IIK 5.7
5.7
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AKOJIOTUYECKHU 11€TIeCO00Pa3HOTo MOBEJAEHUS B ObITY U TPYJIOBOM ACSITENIBHOCTU B LIEISAX
COXPaHEHUs CBOETO 3/I0POBbS U OKPYKAIOLIEH TPUPOAHON CPEBI.
Pelienre npakTHKO-OpUEHTUPOBAHHBIX 33JIaHUN HA MPUMEHEeHHe puHiuna Jle-

Tema 4.3. OcHoOBHOe coaep:xaHue 2
Nnentudukanus | JlaboparopHbie 3aHATHSA 2
Heopranudecku | Jlaboparopras pabota «neHTrdukanms HEOPraHUYECKUX BEIIECTB.
X BEILIECTB Pemenne okcrnepuMeHTaNbHBIX 3a4a4 110 XMMHUYECKMM CBOMCTBAM METAJUIOB U OK 01
HEMETAJIJIOB, IO PaCliO3HABAHUIO U TTOJTYUYCHHUIO COEAMHEHUN METAJVIOB U HEMETAJIJIOB. [IK 5.7
Nnentudukaius HEOPraHUYECKUX BEIIECTB C UCIOIb30BaHUEM UX (PU3UKO-XUMHUYECKHUX 5.7
CBOMCTB, XapaKTEPHBIX KaUECTBEHHBIX peakinii. KauecTBeHHBbIE peakiuu Ha cyiabdat-,
KapOOHAT- U XJIOPUJI-aHUOHBI, HA KATHOH aMMOHWUS
KonTtpoJsabHasn Croii
BOMCTBA HEOPTaHUYECKUX BEIIECTB
pabdora 2
Pa3nen 5. Kunernueckue v TEpMOJMHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX 6
peakiuu
OcHOBHOE coaepkaHue 6
geMa S.1 Teopernueckoe o0yueHue 4
X;{R?IEI?I(;ZiPIX CKOpOCTh pEakIiuu, €e 3aBUCUMOCTh OT Pa3IMYHBIX (PAKTOPOB: MPUPOIBI PEATHPYIOITUX 2
peaKiii. BEWIECTB, ~KOHLEHTPALWM ~PEArupylOlMX —BELIECTB, TEMIEPATYphl W IUIOWIA/H
pPEaKIMOHHON TOBEPXHOCTH. TeruoBble A(DQPEKThl XUMHUUYECKUX peaKkiuid. ODK30- U
XUMHYECKOE
SHJIOTEPMUYECKHUE, PEAKIIUH.
paBHOBECHE . .
OGpaTuMOCTb peakiuii. XUMHUYECKOe PAaBHOBECHE U €r0 CMEIICHUE MO/ ICUCTBUEM o) OK 01
pa3MYHbBIX (HaKTOPOB (KOHIIEHTPAIMS PeareHTOB UK MPOJAYKTOB PEaKIINH, TaBJICHUE, OK 02
TeMIeparypa) Jyisl CO31aHus ONTUMAIbHBIX YCIOBUM MPOTEKAHUSI XUMUYECKUX K 5.7
npoueccoB. [ Tpunnun Jle [latense 57 '
JlaGoparopHnasi paGora 2 '
JlaGoparopHas pabota «CKOpOCTh XUMHUUYECKUX peakiui. CMeleHHne XUMHYECKOTo
paBHOBecHs» PelieHrne NpPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHUi Ha aHaiu3 (aKTOpOB,
BIIUSIONIMX HA HW3MEHEHHUE CKOPOCTH XUMHUYECKOW peakuuu, B T.4. C TMO3UIUH 5

—h
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\ [TaTenpe 114 HAXOXKICHUS HAIPABIICHUSI CMEIIEHUS

IIpodeccuoHaTbHO-OPHEHTHPOBAHHOE COepP:KaHue (CoAepKaHue MPUKJIATHOT0 MOIYJIs)

Pasnea 6. Xumus B ObITY M IPOU3BOJACTBEHHOM 1eSITEJIbHOCTH Ye10BeKa 6
Xumus B ObITY OcCHOBHOE coJepKanne 6 OK 01
1 OK 02
MPOM3BOJICTREH Teopernueckoe o0yueHue 2 OK 04
HOl Hoselimme noctukeHnss XUMUYECKOW HAYKU U XUMUYECKOM TEXHOJIOrUuuU. Poiib 0K 07
nesiTenbHOCTH | XMMHH B 00CSCIIEUCHUN SKOJIOTHIECKOM, SHEPreTHYECKOM U MUIIEBOH OE3011aCHOCTH, K 5.7 5.7
qeno0BeKa pa3BuTUU MenuuuHbL. [IpaBuiia norucka u aHaIM3a XUMHYECKON HHPOpMAITIH U3 2

pa3IMYHBIX HICTOYHUKOB (Hay4yHas ¥ yueOHO-Hay4YHas JIUTEpaTypa, CPeACTBA MACCOBOM

uHbopMaiuu, cetb nTepHer)

IIpakTHyeckue 3aHATHS 2

[Touck u aHanM3 KEWCOB O MPUMEHEHUH XMMUYECKHX BEIIECTB M TEXHOJOTUH C yUETOM ’

Oyaymieil mpodeccnoHalIbHON AESITeNbHOCTH MO TeMaM: KpPacKH, UCTOYHHMKH SHEPTHUH,

OpraHMYECKHEe U MUHEpAJbHbBIE YA0OPEHHUS, JIEKApCTBEHHBIE BEIIECTBA, OBITOBAS XHUMHUS.

3ammuta: [IpencraBnenue pe3yabTaTOB peLICHUS KeWcoB B (OpMe MHHH-JOKIAna C

MpE3CHTaLIUEN
Paszpnen 7. CTpoeHue u CBOMCTBA OPraHU4YeCKHUX BelleCTB 24

OcHOBHOE coep:xaHue 6

Teopernueckoe 00yueHue 4
Tema 7.1. [TosBnenue u pa3BuTHE OPraHMYECKON XMMUHU KaK Hayku. [Ipeamer oprannaeckon
Knaccudpukarus | xynvpm. Mecto 1 sHaueHHE OPraHHYeCKOil XMMUHI B CHCTEME €CTECTBEHHbIX HayK. 2 OK 01
CTPOCHHUC 1 XUMHYECKOEe CTPOCHHE KaK MOPSAOK COCIWHEHHS aTOMOB B MOJIEKYJIE COTJIACHO HX K 5.7
HOMCHKJIATYPA | gaenTHOCTH. OCHOBHBIE IMOJOXKEHHS TEOPHH XUMHUYECKOTO CTPOEHHS OPraHUYeCKHUX 57
OPTaHWHCCKUX | coenupenuit  A.M. byrinepoBa. VYriepoaHblii CKEJET OpPraHUYeCKOM MOJEKYIIEL.
BCILCCTB 3aBHCHMOCTh CBOMCTB BEMIECTB OT XHMMHYECKOIO CTPOCHHS MOJIEKYIL M3omepust u

U30MEPBHI.

[Tonsarue o pyHkuuoHansHoU rpynmne. Pagukan. [IpuHiune! knaccudukamm 5
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OPTaHUYECKUX COCAMHEHNN. MexXayHapoAHass HOMEHKJIATypa U MPUHIHIIBI
HOMEHKJIATypbl OpraHuyecKux coenuHenuil. [Tonsitue 06 azoTcoaepkamumx
COCTMHEHMSIX, OMOJIOTMYECKH aKTUBHBIX BellecTBax (yrieBoaax, )Kupax, Oemkax u ap.),
BBICOKOMOJIEKYJIIPHBIX COEIMHEHHSIX (MOHOMED, ITOJUMED, CTPYKTYPHOE 3BEHO)

IpakTuyeckue 3aHATHS

HomeHnknaTtypa opraHndeckux COeIMHEHUM OTIEIIbHBIX KJIACCOB (HACBIIIEHHBIE,
HEHACHIIIICHHBIC U APOMATUYECKUE YTIEBOAOPOIbI, CHUPTHI, (EHOJIBI, aTbICTHIbI,
KETOHBI, KApOOHOBBIE KUCIOTHI U JIp.) COCTaBIEHHE MOTHBIX U COKPALIEHHBIX
CTPYKTYPHBIX (DOPMYJT OPTaHUIECKUX BEIIECTB OTJEIBHBIX KJIACCOB, UCTIOJIB3YS UX
Ha3BaHMs 10 CUCTEMATUYECKOW U TPUBHAIIBHON HOMEHKJIATYPE (3TUIICH, alleTUIIEH,
TIIMLEPUH, PeHoJI, popMaNbIerul, YKCyCHasi KUCIO0Ta, IIIUIUH). PacueTsl npocTeitiiei
(bopMyIIbl OpraHUYECKON MOJIEKYJIBL, UCXO/Is U3 DJIEMEHTHOTO cocTaBa (B %)

Tema 7.2.
CBolicTBa
OpTraHUYECKUX
COeTUHEHUU

OcHOBHOE coaepkaHue

14

Teopernueckoe 00yueHue

DU3NKO-XMMUYECKAE CBOMCTBA OpPraHUYECKUX COEAUHEHUN OTHENbHBIX KJIACCOB
(ocoOeHHOCTH Kiaccu(UKAMU U HOMEHKJIATYphl BHYTPH Kjlacca; TOMOJIOTHYECKHUH psal U
obmas dhopmyna; mzoMepus; (HU3UIECKHUE CBOMCTBA; XMMHUYECKHE CBOMCTBA; CIIOCOOBI
IIOJIYYEHHUs): TPENEIbHbIE YIIEBOAOPOAbI (aJKaHbl ¥ LMKIOAIKaHbI). ['opeHne meraHa
KaK OJMH U3 OCHOBHBIX HCTOYHHUKOB TEIJIa B MPOMBIIINIEHHOCTHU U OBITY.

CBolicTBa PUPOJIHBIX YTIIEBOJOPOAOB, HAXOKIEHUE B IPUPOAE U IPUMEHEHNE aJTKaHOB;
- IIPEIEeIbHBIE YIJIEBOAOPOABI (aJKaHbl ¥ HUKJIOAJIKaHbI). ['OpeHne MeTaHa Kak OIMH U3
OCHOBHBIX HCTOYHUKOB T€IUIa B IPOMBIIUIEHHOCTH M ObITy. CBOWCTBa NPHUPOJHBIX
YTJIIEBOAOPOAOB, HAXOKAEHUE B IPUPOJE U IPUMEHEHHUE AJIKAHOB;

- HeTIpeAebHbIC (ATKEHBI, aJIKWHBI U AJIKAJUCHBI) U apOMATUYECKHUE YIIIEBOIOPOBL.
['openue aneTnieHa Kak HCTOYHMK BBICOKOTEMIIEPATYPHOTO IUNIAMEHH ISl CBAPKU U
PE3KH METaIOB

- KMCIIOPOACOAEpKAIINE COETUHEHUS! (CIUPTHI U (PEHOJIbI, KaPOOHOBBIE KUCIOTHI U
3(¢upBkI, aNbACTUIBI U KETOHBI, KUPBI, YIIIeBoAbl). [IpakTnyeckoe mpuMeHeHne
STUJICHTJIMKOJIS, TIuiepuna, penona. [Ipumenenne hopmanbaerua, aneTaibaeruaa,

YKCYCHOﬁ KHUCJIOThI. MBIJ1a KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT. MOIOHII/IC CBOMCTBA

OK 01

OK 02
OK 04
IIK 5.7
5.7
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MBLJIa

IIpakTHyeckue 3aHATUSA

CBolicTBa OPraHNYECKUX COCIMHEHUM OTAEIBHBIX KJIACCOB (TPUBUAIBHAS U
MEX1yHapoAHasi HOMEHKIATypa, XUMUYECKUE CBOMCTBA, CIIOCOOBI IOTYYEHHUS):
IIPEEIIbHBIE (ATKAHBI M HUKIIOAIKAHBI), HEIIPEAEIIbHBIE (AIKCHBI, JIKUHBI U AJIKAIUCHBI)
¥ ApOMaTUYECKUE YIIIEBOJOPOIbl, CHUPTHI U (PEHOJIbI, KAPOOHOBBIE KUCIOTHI U A(UPHI,
aJbACTUIBI 1 KETOHBI, AMWHBI 1 AMUHOKHCIIOTHI, BBICOKOMOJIEKYJISIPHBIE COCTMHEHUS.
3aaHus Ha COCTaBJIEHUE YPABHEHU XMMUYECKUX PEAKIMI C y9aCTHEM OPraHUYECKHUX
BEILIECTB HA OCHOBAHNH UX COCTAaBA U CTPOCHUSA
CocraBneHue cxeM peakluil (B TOM YHUCIIE MO MPEIOKEHHBIM LEMOYKaM MMPEBPALICHUI),
XapaKkTepU3yIOIIMX XUMUYECKUE CBOMCTBA OPTraHUYECKUX COEAUHEHUW OTAECIbHBIX
KJIACCOB, CIOCOOBI MX TIOJYYEHHS W Ha3BaHHUE OPraHUYECKUX COCOUHEHHH 10
TPUBHAIIBHOU WJIM MEKIYHAPOAHOU CUCTEMATHYECKON HOMEHKIIATYPE.

PemeHne nmpakTHKO-OpUEHTUPOBAHHBIX TEOPETHUECKUX 3a/1aHUI HA CBOWCTBA
OpPraHUYECKUX COCIMHEHUN OTIEIbHBIX KJIACCOB

JlabopaTtopHasi paGora

JlaGoparopHas pabGorta "lIpeBpamieHuss OpraHUYECKUX BEIIECTB NPU HarpeBaHUH .
[Tony4yeHue 3TUIEHA U U3yUYE€HHE €ro CBOMCTB. MoaeupoBaHUE MOJIEKYJ U XUMUYECKHUX
MpEBpAIlCHUI Ha IPUMEPE dTaHa, STUJICHA, allETUJICHA U Jp.

Tema 7.3.
Nnentudukarm
ST OPraHUYECKHUX
BEIIECTB, UX

OcHOBHOE coaepkaHue

Teopernueckoe 00yyenue

BI/IOOpI‘aHI/I‘ICCKI/IC COCIHUHCHMUA. HpI/IMCHCHI/IC 1 OMOJIOrHYecKas POJib YIJICBOJOB.

OK 01
OK 02
OK 04
IIK 5.7
5.7
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3HAYEHUE U
pUMEHEHUE B
OBITOBOH U
MIPOU3BOJICTBEH
HOH
JESITEILHOCTH
yeJIoBeKa

OxucneHue yriaeBoa0B - UCTOYHUK SHEPTUH )KUBBIX OpraHu3MoB. O0IacTH MpuMEHEHUs
aMUHOKHCIOT. [IpeBpariennst 6enkoB MUK B opranu3mMe. buonorndeckue QyHKIuu
oenkoB. buonornueckue GpyHkunu xupoB. Poib opraHnveckoit XUMUu B pelICHUH
npo0JieM MUIIEeBO 6€301MaCHOCTH

IIpakTHyeckue 3aHATUSA

Pounb oprannueckoil XuMuu B pelIeHnH Ipo0sIeM SHEPreTUUECKO 0€301acHOCTH, B
Pa3BUTUU MEAULMHBI, CO3JaHUU HOBBIX MAaTEPUAJIOB, HOBBIX HICTOYHUKOB YHEPTUU
(ayIbTepHATUBHBIEC UICTOYHUKH 3HEprun). OMMacHOCTh BO3IEUCTBHS Ha )KUBbIE OPTaHU3MBbI
OpPraHMYECKUX BEIIECTB OTJEIbHBIX KJIACCOB (YTIEBOIOPOABI, CIIUPTHI, (PEHOIBI,
XJIOPOPTaHUYECKUE NMPOU3BOIHBIE, ABIECTUIBI U JIP.), CMBICII ITIOKA3aTeIIs PEIEIBHO
JONYCTUMOM KOHILICHTPALMHU

JlabopaTtopHbIe 3aHATHA

JlabopatopHass pabora: "UneHTudukanus OpraHMYECKHX COEAUHEHUN OTAEITbHBIX
KJ1acCOB"

Nnentudukarus opraHn4ecKuX COSTMHEHUN OTACIIBHBIX KIaCCOB (Ha IpUMEpPe
abJACTHIOB, KpaxMalia, YKCYCHOM KUCIIOThI, O€JIKOB U T.I1.) C HCIIOJIb30BAHUEM HX
(U3UKO-XUMUUYECKUX CBOMCTB M XapaKTEPHBIX KAaUECTBEHHBIX peakinil. JleHaTyparus
Oenka rpu HarpeBaHud. L[BeTHbIE peakiuu 0eaKoB. Bo3HUKHOBEHNE aHATUTHYECKOTO
CUTHAJIA C TOYKH 3PEHUS XUMUYECKUX MTPOIECCOB MPU MPOTEKAHUU KAUYE€CTBEHHOM
peaKkIuu, MO3BOJIAIONIEH HACHTU(DUITUPOBATh MPEIJIOKEHHBIE OPraHUYECKUE BEIeCTBa

KonTposbHas
pabora 3

CTpyKTypa U CBOMCTBA OPraHUYECKUX BEILIECTB

IIpome:kyTouHas arrecTanus no AucuuiInHe ( 1udpdepeHIupoBaHHbINi 3a4eT)

Bcero

72
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3. YCJIOBUSA PEAJIM3AIIMU ITPOT'PAMMBI YUEBHOM
JUCHUIIJINHBI
3.1. TpeboBanuss K MHHHUMAJILHOMY  MAaTePHATbHO-TEXHUYECKOMY
o0ecreyeHnI0

JIist peanuzanuu NporpaMMbl AUCIHUIUIMHBL JOJKHBI ObITh MPETyCMOTPEHBI
CJIeIyIOILME CrelMaIbHbIe MOMEUICHUS: yueOHbII KaOMHET XUMHUU

OO0opynoBanue y4eOHOro KaOuHeTa (HATJISIAHBIE TMOCOOUs): HAOOPHI
[IAPOCTEPIKHEBBIX MOJENIed MOJEKYJ, MOJEIN KPUCTAUIMYECKUX PEHIeTOK,
KOJUICKITUW TIOJTUMEPOB; KOJUICKIIMS TOPHBIX IOPOJ W MHUHEPAJIOB, TaliuIla
MenneneeBa, yueOHble (GUIbMBI, ITIM(PPOBBIE 00pPA30BATEIIBHBIE PECYPCHI.

Texnnueckue cpeacTBa oOy4YeHHsl: KOMIBIOTEp C YyCTpOMCTBaMu
BOCIIPOM3BEJCHUSI 3BYKa, MPUHTEP, MYJIbTUMEIUA-IIPOEKTOP C DKPAHOM,
MYJIbTUMEIUIHAS TOCKA, YKa3Ka-TPe3eHTEP JJIs Mpe3eHTaIUH.

OO0opynoBanue J1adbopaTtopum M pado4ux MecT JJadopaToOpuM: MEH3YPKH,
NUNETKU-KaNeIbHUIbI, TEPMOMETPHI, (GUIbTpOBaJbHAS Oymara, MNPOMBIBAJIKH,
CTeKJISIHHBbIE TPOOMPKH, PE3UHOBBIE MNPOOKH, (POoHApUKH, HAOOP PEAKTUBOB,
CTEKJISHHBIE TAJOYKH, IITATUBBI JJII MPOOWUPOK; MEPHBIC IWIMHAPHI, BOPOHKH
CTEKJISIHHBIC, BOPOHKHU JAenuTenbHbie ununapudeckue (50-100 mu), ctylIK 5.7u ¢
necTukoM, (paphopoBbie YalIKH, MUHLETHI, (UIBTPHI OyMa)kHbIe, BaTa, Mapis,
4acoBbI€ CTEKJIA, DJIEKTPOIUIMTKH, Ja00OpaTOpHbIE IITATUBBI, CIIUPTOBBIE TOPEIIKH,
CIIUYKH, MPUOOP IS TIOTyYCHHsI Ta30B (WM MPOOUPKa ¢ Ta300TBOTHON TPYOKOi),
nepKaTenu JUisi MpoOHUPOK, CKISIHKK [JIi XpaHEHUs] PEaKTHBOB, Pa3IaTOYHBIE
noTkn; xumudeckue crakansl (50, 100 u 200 mo); mmaTenu; MUHIETI; TUTCIIbHEIC
MBI, CEKYHIOMEpHI (TaiiMepsl), MepHble Tpooupku (Ha 10-20 mi1) U MepHbIe
kosobl (25, 50, 100 u 200 M), BoastHass OaHsa (WM TEPMOCTAT), CTEKIJISTHHBIC
MaJiO4YKK; KOHWYEecKHe KoJyiObl miist tutpoBanus (50 m 100 mui1); MHAMKATOPHBIE
MOJOCKK st ompexaeneHuss pH W craHmapTHas WHAUMKATOpHAs —IIIKaja;
YHUBEPCAIbHBIN MHAUKATOP; TuneTku Ha 1, 10, 50 mu (wnm go3aropsl Ha 1, S u 10
MJ1), OIOpEeTKH i TUTpPOBaHMs, MeaunuHckue mmpuibl Ha 100-150 Mo,
nabopaTopHbIE W/WIK aHaUTUYeCKUe Becbl, pH-MeTphl, cymuiabHbIi mKad, u ap.

nabopaTopHOe 000pyIOBaHUE.
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3.2. HNudopmManuoHHOe obecneyeHrue peajTn3alu NporpaMmmbl

OCHOBHBIE€ HCTOYHHUKH:
1. Tabpuensu O.C. Xumus. 10 xknacc. Yrny6iaeHHsIi ypoBenb: yueonuk / O. C.

I"a6puensu, U. I'. Octpoymos, C. A. Cnaakos. - [Ipocsemenue, 2022. — 399

2. Xwumwus. 11 xnacc. Yriny6nennsiit ypoBeHs: yueOnuk / O. C. I'abpuensn, 1. T

Octpoymos, C. A. Cnankos, A. H. JIéBkuH. - [Ipocsemienue, 2022. — 432
JlomoTHUTEIbHBIE HCTOYHUKH:

http://znanium.com — IBC «3HaHHYM»

http://e.lanbook.com — IBC «JIaHb»
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4. KOHTPOJIb M OIEHKA PE3YJbBTATOB OCBOEHMUA
OBPA3OBATEJBLHON JUCIUTLIVHBI

KoHTposib U oneHka pe3yabTaToB 00yUYEHUs] OCYIECTBISIETCS MpernoaaBaTeieM
B TMPOIECCE TPOBEICHMUSI TPAKTUYCCKUX 3aHATHH © JabOpaToOpHBIX padorT,
TECTUPOBAHMS, @ TAKXKE BBIMOJHEHUS] 00YyYaIOIMMUCA UHAUBUAYAIbHBIX 3aJJaHUH,
MIPOEKTOB, UccaeAoBaHUi. Pe3ynbTaTel 00yueHus onpeaenisor, YTo oOyJaroniuecs
JNOJDKHBl  3HATh, IOHMMAaTh M JEMOHCTPUPOBATh MO 3aBEPIICHUU H3YUYCHUS
JUCHUTITUHBL.
st popmupoBaHusi, KOHTPOJIA M OIEHKHA PE3yJbTaTOB OCBOCHUS y4eOHOM
JTUCIUIUIMHBI UCTIOIB3YETCSl CUCTEMA OLIEHOYHBIX MEPOIPUSTUH, TTPEICTABIISIONIAS
coOOl KOMIUIEKC YYEOHBIX MEPONPHUATUM, COIJIACOBAHHBIX C pe3yJbTaTaMu
oOyuenus u cpopmynupoBanHbiX ¢ yaetoM GI'OC CO0 (mpeameTHbIe pe3yabTaThI
o guctmiuinae) u ®I'OC CITIO
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onyiab/Pa3znen/Te

OK/IIK v PesynabTaT 00yuenunst THnbI OHEHOYHBIX MEPONPUATHI
5.7
I | OcHoBHOe cogepkanne
1 Pa3nen 1. OcHoBbl | @opmyupoBaTh 6a30BbIe
CTPOEHUSI BelIeCTBA | MOHSTUS H 3aKOHbI XUMHMHU
1. Tect «CTpoeHHE aTOMOB XMMHUYECKUX 3JIEMEHTOB U MPUPOIa XUMUYECKOMN
1.1 | OKO1 |Crpoenue aToMOB COCTaBIISITh XUMUYECKHE P PHpOA
o CBA3HU».
XUMHAYECKHUX (bopMyIbl COETMHEHUH B .
2. 3agauu Ha COCTaBIIEHNE XUMUYECKUX (DOPMYII ABYXaTOMHBIX COETUHEHUN
PJIEMEHTOB ¥ COOTBETCTBUU CO CTETIEHBIO ( P )
OKCHUJIOB, CYIb()HI0B, THAPUIOB U T.IL.).
pupoa OKHCJICHUSI XUMHUYECKUX HO0B, €Y, 0B, THAPUA . . .
. 3.3anaHus Ha UCIIOJIb30BaHUE XUMHUUYECKOW CHMBOJIMKH U Ha3BaHUU COEIMHEHUH 11O
XUMHUYECKOU CBA3U | DJIEMEHTOB, UCXOJS U3 . o
HOMEHKJIaType MEKYHaApOJHOTO COI03a TEOPETHUECKOU U MPUKIIATHON XUMHUH U
BAJICHTHOCTH U 3JIEK yp JLyHapoZl P P !
TPUBUAIBHBIX Ha3BaHUM /ISl COCTABIICHUSI XUMHUECKUX (OPMYJT IBYXaTOMHBIX
TPOOTPULIATEILHOCTH -
COeMHEHMH (OKCUAOB, CYyTb(UIOB, THAPUIOB U T.II.) U IPYTHX HEOPTAHUUECKUX
COEIMHEHUH OTJENBbHBIX KJIACCOB
Jlaboparopnas pabota
. XapakTepu3oBaTb XUMHYECKHE .
1.2 | OK 01 [[lepuoanyeckuii P P 1. Tect «MeTammnyeckue / HEMETATUTMYECKUE CBOMCTBA, SJIEKTPOOTPULIATEIIBHOCTh
3JIEMEHTHI B COOTBETCTBUHU C UX
OK 02 [axkoH u Tabnuua . | 4 CPOJCTBO K 3JIEKTPOHY XHUMHUUYECKHUX 3JIEMEHTOB B COOTBETCTBHUE C MX
ITOJIOKEHUEM B MIEPUOJUIECKOM .
JI.U. Menneneesa SJICKTPOHHBIM CTPOCHUEM M MOJIOKCHUEM B IIEPHOJUICCKOU CUCTEME XUMHUICCKUX
CUCTEME XMMUYECKUX
anemeHToB /.M. Menneneesa».
anemenToB JI.J. Menaeneera
2. IlpakTrueckue 3aJaHusl HA YCTAHOBJIEHUE CBSI3U MEX]y CTPOCHHEM aTOMOB
XUMHUYECKUX HJIEMEHTOB U MEPUOINUECKUM U3MEHEHUEM CBOMCTB XUMUYECKUX
3JIEMEHTOB U UX COEIMHEHUI B COOTBETCTBUH C MOJ0KeHHEM llepnoanueckoi
CUCTEME.
[IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3aJaHUSI HAa XapaKTEPU3ALNIO
XUMHUYECKUX AIEMEHTOB: «MeTtayunueckue / HeMeTaUIMueCKUe CBOMCTBA,
AIEKTPOOTPULATENBHOCTD U CPOJICTBO K JIEKTPOHY XUMUYECKHUX JIEMEHTOB B
COOTBETCTBHE C UX AJIEKTPOHHBIM CTPOECHUEM U MOJIO)KEHUEM B IEPUOTUUECKOM
cucTeMe xuMudeckux sneMeHToB J[.M1. Menaeneea»
Pa3nean 2.
2 o XapakTepu3oBaTh THIIbI
XumMuveckue N KonTposbHas padora «CTpoeHne BelecTBa 1 XUMHYECKHE PeaKkmumn»
XHUMHUYECKHX peakuui
eaKINHu
2.1 | OKOl (Tumsl xumudeckux | COCTaBIATH peaKIuu 1. 3aga4u Ha COCTABIICHUE YPABHCHUI PEaKLIUN:
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OK 04 [pEaKLHi COEIMHEHMUS, PA3TI0KEHUS, - COCIUHEHUS, 3aMEILICHUS, Pa3TIOKEHUs, OOMCHA;
oOMeHa, 3aMeNIeHuUs, - OKHCIIUTEITHhHOBOCCTAHOBUTEIHHBIX PEAKIIUH C UCTIOIH30BAHUEM METO 1A
OKHUCJIUTEIBHO- 3JIEKTPOHHOTO OaaHca.
BOCCTaHOBUTEIIbHBIC PEAKIIUN 2. 3aauun Ha pacyeT MacChl BEIECTBA MM 00BhEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WIH 00bEMY OJHOTO U3 YUAaCTBYIOIIMX B PEAKIIMI
BEIIIECTB; pac4€Thl MacChl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUH,
€CJIM OJTHO U3 BEIIECTB UMEET
2.2 OnexTponuTiyeckas | CocTaBIATH ypaBHEHUS 1. 3aJaHKs Ha COCTABIICHUE MOJIEKY/ISPHBIX ¥ HOHHBIX PEAKIMI C y4aCTHEM KMCIIOT,
AUCCOLMALHS 1 XAMAHCECKAX PCAKIMN HOHHOTO | ocgopaHuii U CONEH, YCTAHOBICHUE M3MEHEHHUS KUCIOTHOCTH CPEIbI
MOHHBIIH 0OMEH obmeHa ¢ yqacTueM 2. JlaBoparopHas pabora "THIIBI XUMUYECKUX peaKuuii”
HEOPraHMYECKUX BEIECTB
3 Pasnen 6. PacTBopsl
HccnenoBaTh HCTHHHBIEPACTBOPHI € 32JAHHBIMHUXAPAKTEPUCTUKAMU
K01 1. 3a7aun Ha NPUTOTOBJICHUE PACTBOPOB.
3.1 OK0 [lonsTue o Paznuuarh HCTUHHBIE pACTBOPBI 3an PUTOTOBIICHUE PACTBOPO
OK 02 pacTBOpax 2. IIpakTHKO-OpHUEHTUPOBAHHBIE PACUETHBIE 3a/IaHUS HA JUCIIEPCHBIE CUCTEMBI,
K 5.75.7 UCTIOJIb3yeMbIe B OBITOBOM M MTPOM3BOJICTBEHHOM JICSITEILHOCTH YeJIOBEKa
OK 01 HccnenoBars Gpusnko-
3.2 Vccnenoanue a b N JlaGopaTtopHas pabota "[IpurotoBiienre pacTBOpoB"
OK 041K y XUMHUYECKHUE CBONCTBA
CBOWCTB pacTBOPOB
5.75.7 HMCTHUHHBIX PacTBOPOB
4 Pa3;1ei1 4. Ctpoenue | yjecnenoBats cTpoenne u KourposnbHas pa6ora «CBOiCTBA HEOPraHHYECKUX BELIECTB»
U cBOlicTBa cBoOiicTBa
HEOPraHM1eCKUX HEOPraHHYECKHX BeIleCTB
BellecTB
OK O1IIK 1. Tect «HomeHnknaTypa u Ha3BaHME HEOPTAHMYECKUX BEIIECTB UCXOMAS U3 UX
4.1 5757 Knaccudukanus, Knaccudumnuposats . Yp P ¢ Belll a
75.7. XUMHUYECKON MYJIBI WM COCTABJICHUE XHMHUECKOM MYJIBI UCXOJIS 1
HOMEHKJIaTypa U HEOpPraHUYECKHE BEIIECTBA B eCKOH opiy coc cHHue ceKo (1)013 Y X0 13
HA3BaHMS BEUIECTBA M0 MEXAYHAPOIHON WIIM TPUBHAILHON HOMEHKIIATYPE».
CTpOCHHE COOTBETCTBUU C UX CTPOCHUEM B ALyHapOZl P M
2. 3agauM Ha pacdyeT MacCOBOM J0JU (MacChl) XUMHYECKOTO 3JIEMEHTA
HEOPTaHUYECKUX
- (coenuHeHns) B MOJIEKYJIE (CMECH).
3. IlpakTuueckue 3aaanus O KiIacCU(PUKAIIUN, HOMEHKIATYPE U XUMUYIECKUM
dbopMynaM HEOPraHUYECKUX BEILIECTB PA3IUYHBIX KIACCOB.
4. TlpakTuyeckue 3aJaHus Ha ONPEICIICHHE XUMHUYECKON aKTHBHOCTH BEIIECTB B
3aBHCHMOCTH BHJ1a XUMHUYECKOM CBSI3U M THIA KPUCTAJUTMUECKOM peleTKu
4.2 OK 01 DU3HKo-XuMIYeckre| Y CTAaHABIMBATh 3aBUCUMOCTD 1. Tect «OCOOEHHOCTH XUMHUECKUX CBOMCTB OKCHJIOB, KHCIIOT, OCHOBAaHHH,
OK 02

CBOMCTBA

(U3UKO-XMMHYECKHUX CBOHCTB

aM(OTEPHBIX TUAPOKCHJIOB U COJICH».
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[IK 5.7 |HeopraHu4eckux HEOPraHMYECKUX BEUIECTB OT 3amaHus HAa COCTABJICHNE YPABHEHUH XUMHUECKUX PEAKLIUH C yYaCTHEM MPOCTHIX U
5.7 BEIIIECTB CTPOEHUS aTOMOB M MOJIEKYJ, @ | CJIOXHBIX HEOPTaHUYECKUX BELIECTB: OKCHJIOB METAJIJIOB, HEMETAJIIOB U
TaK)Ke TUIa KPUCTANINYECKOM aM(pOTEPHBIX DJIEMEHTOB;
peLeTKH HEOPraHMYECKUX KHCIIOT, OCHOBAaHHH U aM(OTEPHBIX THAPOKCUIIOB,
HEOPraHUYECKUX COJIeH, XapaKTepHU3yIOIINX UX CBOMCTBA U CIIOCOOBI MOIYYECHHUS.
2. 3. [IpakTUKO-OPHEHTUPOBAHHBIE TEOPETUUECKUE 3a/1aHUS Ha CBOMCTBA U
MOJIy4eHUE HEOPTaHUYECKUX BEILECTB
3. JlabopaTtopnas pabota «CBoiCTBa METAIITIOB».
4, JlaboparopHas paboTa «XapakTep AMCCOLMAIIUHN PA3TUYHBIX THAPOKCHIIOBY.
4.3 | OKOl Hnentndukaums UccnenoBars ka4eCTBEHHBIC 1. TIpaKTHKO-OpPHEHTHPOBAHHBIC 3aJaHHS [I0 COCTABICHHIO XHMUYECKUX PEAaKIHUii C
OK (02 [HCOPraHM4YCCKHX pPCaKMM HEOPTaHUYCCKUX y4acTHeM HEOPTaHUYECKUX BEIIECTB, UCIIOIb3yEeMbIX IS UX UICHTHU(PUKAIIUH.
OK 04 [BELICCTB BEIICCTB 2.JIaGoparopHas pabota: "MneHTudukanms HeOpraHn4ecKux BeuecTs”
Paznmea 5.
5 XapakTepu3oBaTh BJIUsIHUE
Kunernyeckue u
Pa3IUYHBIX (PAKTOPOB HA
TePMOIMHAMUYECKH
paBHOBecHe U CKOPOCTh
€ 3AKOHOMEPHOCTH .
XMMHYECKHX peakuuii
NMPOTEeKAHUS
XMMHYECKHX
eaKIui
XapakTepu3oBaTh BIUSHUE
OK 01 [Ckopoctb PaKTep
OK 02 lxuvimueckix KOHIICHTPAILIUU Pearupyronmx [IpakTHKO-OpHEHTUPOBAHHbBIE TEOPETUUYECKUE 3aJaHHsI Ha aHaIU3 (HaKTOPOB,
MK 5.7 peaxuit BEIIIECTB M TEMIIEpaTyphl Ha BIIMSIIOIIMX HA U3MEHEHUE CKOPOCTH XMMUYECKO# peakiuu. [IpakTuko-
57 ' XHMH‘IG(;KOG CKOPOCTh XUMHUYECKHUX PEAKIIMH | OPUEHTUPOBAHHBIE 3a/1aHUsI Ha MpuMeHeHne npunuumna Jle- [larense qis
) baBHOBECHE XapakTepu30BaTh BIUSIHUE HaXO0XKJICHHUS HAIPABJICHUS CMEUICHUS PABHOBECHUSI XUMUYECKON pPEaKLuU U aHATIU3

M3MEHEHHUS KOHIEHTpaluu
BEILIECTB, PEAKIIMH CPE/IbI U
TEMIIEpaTyphl Ha CMELICHHE
XUMHYECKOTI0 PaBHOBECHS

(baKTOpOB, BJIMAONINX HA CMCIICHUEC XUMHUYCCKOTO PAaBHOBECUA
Ha60paTOpHa$I pa60Ta «CKOpOCTL XUMHYECKUX PEAKLIUH. CwMmelieHre XMMUYECKOTO
paBHOBECHUSA»

IT

6. [IpodeccuoHaILHO-OPHEHTHPOBAHHOE Co/lep:KaHue (colepKaHue MPUKJIATHOT0 MOTYJIs)

6

Pa3nen 6.

XuMHA B OBITY H
MPOU3BOACTBEHHOM
meATeJIbHOCTH

OneHnBaTh NMOCJEICTBHS
OBITOBOM ¥ MPOU3BOJACTBEHHOM
JeATeJILHOCTH YeJIOBEeKa C
NMO3UIMI DKOJOTHYeCKOM
0e3omacHocTH

3ammTa Keiica (¢ yueroM Oyayuieii npogecCHOHAIBHOM AeATeILHOCTH)
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4€JI0BCKA

OK 01 . . .
OK 02 Xumus B ObITY U O1eHnBaTh NMOCIEACTBUS Keiic (c yuerom Oyayuieil mpodeccuoHaIbHON AeITeIbHOCTH)
OK 04 MPOU3BOJCTBEHHON | OBITOBOW M MPOU3BOACTBEHHONH | BO3MOKHBIE TEMBI KEHCOB:
OK 07 e TeTbHOCTH NEeATEIbHOCTH YETIOBEKA C 1. Opranuueckue u MUHEpalbHbIe ynoopeHus. [I[pumeHsiemMbie B CETECKOM
K 5.7 yeIoBeKa MO3ULUNA 3KOJIOTUYECKOMN XO03SICTBE.
57 ' 0e30macHOCTH 2. JlekapcTBa Ha OCHOBE PAaCTUTEIBHBIX ITPENApaToOB
' 3. Moromue cpeacTBa Ha HATypajlbHOM OCHOBE.
Pa3znen 7. Ctpoenne
7 i cBolicTBa HccaenoBarh CTpOEHHE H
CBOICTBA OPraHUYeCKHUX KountpoabHas padora «CTpoeHne v CBOIiCTBAa OPraHMYECKUX BelIeCTB»
OpPraHMYecKux
BellleCTB
BeLEeCTB
1. 3amaHus Ha COCTaBIICHUE HA3BAHUN OPraHUYECKUX WHEHWH 110 TPUBUAIBHON
7.1 0K 01 Knaccudukamms, Knaccudumnuposars 3an COCTABJICHHC Ha3 op e COC/HE 01p 0
MK CTpOCHHE 1 OPTAHHUECKHE BEIIECTBA B IZ/IJ'I;I MEXIYHAPOJHON CHUCTEMAaTUYECKOW HOMEHKIIAType.
. 3a/1aHMsI Ha COCTABJICHUE MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX My
5.7 HOMEHKJIaTypa COOTBETCTBHUH C UX CTPOCHUEM a coc CHHUE IO COKpallle CIPYKTYp (bopmy
T — OpPraHUYECKHX BELIECTB OTAEIbHBIX KJIACCOB.
BeIIECTB 3. 3agauu Ha onpezeneHne IpocTerIel GopMyIbl OpraHUYECKONH MOJIEKYIIbI,
HCXOJI M3 3JIEMEHTHOI0 cocTaBa (B %)
N 1. 3amaHus Ha COCTABIICHUE YPABHEHUN XUMUYECKUX PEAKIUNA C yHaCTUEM
7.2 | OK Ol [CBoiicTBa YcranaBnuBaTh 3aBUCUMOCTD a P peakn ya
. raHUYECKUX B TB HA OCHOBAHUHU UX COCTaBa U CTPOCHHUS.
OK 02 |oprannueckux (DUBUKOXMMUYECKUX CBOMCTB gp 3 cc cImec OCHO | X €oc CTPOCHIL
OK 04 lcoenunenuii OPTAHHUECKHX BEIIECTB OT - 3ajlaHus Ha COCTABIICHHE YPABHEHUI XMMUYECKUX PEAKLMH, HITIOCTPUPYIOLIMX
XUMHUYECKHE CBOKCTBA C YYETOM MEXaHW3MOB IIPOTEKAHUS JAaHHBIX PEAKLIUN 1
IIK 5.7 CTPOECHUS MOJIEKYJT N ya P a peakn
T€HETUYECKOM CBSI3M OPraHMYECKUX BEHIECTB PA3HBIX KJIACCOB.
3. PacderHble 3a1auu O YpaBHEHUSIM PEAKLIUN C yHaCTUEM OPTraHUYECKUX
BEILIECTB.
4. JIaboparopnas padora "[IpeBpaiieHnsi OpraHMueCcKuX BEIIESCTB ITPH HArpeBaHUU "
KO0l [Hneratudukamus 1. IIpakTUKO-OPHUEHTHPOBAHHBIC 3aJaHUS T TaBJICHUIO XUMUYECKUX pEaKIui
7.3 OK 0 AenTHuKaL UccnenoBaTh KaueCTBEHHbBIE P 0-OPHCHTHPO © 3an 0 coc CHHIO e PeaKI1u €
OK 02 |opranmueckux y4acTUEM OPraHMYECKUX BEIIECTB, B T.U. HCIOIb3YEMbIX JIJIS UX UACHTU(DUKAIINH B
peaKIy OPraHuYeCKuX
OK 04 [BemiecTB, ux . OBITY ¥ TIPOMBIIIIEHHOCTH.
COEIMHEHUH OTJEIbHBIX \ .
IIK 5.7 43nauenue u KITACCOR 2.JIaboparopnas pabota: "UnenTudukanus opraHuuecKuX COeAMHEHUN OTIETbHBIX
[IPUMEHEHUE B KJIacCOB"
OBITOBOM 1
MTPOU3BOICTBEHHOMN
NEeATEIbHOCTH
YenoBeKa
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Bueypounasi nesiteibHOCTHL «Pa3roBopbl 0 BakHoM» pa3padoTaHa B
COOTBETCTBUM € TPeOOBAHUSIMM:

- ®@epnepanbHoro 3akoHa oT 29.12.2012 Ne 273 «O06 oOpa3zoBaHuu B
Poccuiickon ®enepanun»;

- Ilpuxaza MunoOpuayku ot 17.05.2012 Ne 413 «O06 yTBep)IeHUH
dbenepabHOTO TOCYIapCTBEHHOTO 00Pa30BaTEBHOTO CTaHAAPTa CPETHEro OOIIEeTro
00pa3oBaHU»;

- Meroaudeckux peKOMEHAAIM MO MCHOJb30BAaHUI0O M BKIIOUECHUIO B
colepxkaHue Tpolecca OOydeHUsT W BOCHUTAHUS TOCYJapCTBEHHBIX CHMBOJIOB
Poccuiickoii deaepanun, HalpaBiI€HHbIX MMCbMOM Munnpocsemenus ot 15.04.2022
Ne CK-295/06;

«  MeToanueckux pEeKOMEHAAIMN IO YTOUYHEHWUIO TMOHSTUS U COAEp KaHUs
BHEYPOUYHOU JCATEIHPHOCTH B PAMKax pean3allii OCHOBHBIX 00IIe00pa3oBaTEIbHBIX
porpamMm, B TOM YHUCJI€ B YAaCTH MPOEKTHON JE€ATETbHOCTH, HAPABJICHHBIX TUCEMOM
Muno6puayku ot 18.08.2017 Ne 09-1672;

« Crpareruu pazutusa BocnutaHus B Poccuiickoit denepanuu Ha MEpUOT
no 2025 ropa, yTBepxkaeHHOU pacnopstkeHueM IIpaButenbctBa oT 29.05.2015 Ne
996-p;

- CII 2.4.3648-20;

- CanlluH 1.2.3685-21;

- TIOOII.

Heas kypca: dopmupoBaHuWe B3IJISAOB  IIKOJIBHUKOB HAa  OCHOBE
HAIlMOHAIBHBIX I[EHHOCTEW uepe3 H3y4YeHUE UEHTPAIbHBIX TEM — MaTPUOTHU3M,
I'pa’KIaHCTBEHHOCTh, HCTOPUYECKOE MPOCBELIEHUE, HPABCTBEHHOCTh, 3KOJIOTHSI.

OcHoBHbIC 324K

- BOCIIMTAHHE AaKTUBHOW Tpa)XAaHCKOW IMO3UIMHU, JyXOBHO-HPABCTBEHHOE
Y NIaTPUOTUYECKOE BOCIIUTAHUE HAa OCHOBE HAIIMOHAIBHBIX IEHHOCTEH;

- COBEpIICHCTBOBAHWE HABBIKOB  OOIIEHHWS CO  CBEPCTHUKAMU U
KOMMYHUKATHUBHBIX YMEHUM;

- TOBBIIIEHUE 00N KyJIbTYphl 00yUYaloOIUXCs, YIIIyOJIeHe UX UHTepeca K
U3YYEHUIO U COXPAHEHHUIO UCTOPUH U KYJIBTYpPbl POJIHOTO Kpasi, Poccuu;

- pa3BUTHE HABBIKOB COBMECTHOM JESITEJIBHOCTH CO CBEPCTHUKAMHU,
CTAQHOBJICHHE KAa4eCTB, OOECIEUYMBAIONINX YCIENIHOCTh y4acTHUS B KOJUICKTUBHOMN
NEATEIIbHOCTH;

- (dopmupoBaHHE KyJIbTYPbl IOBEeIEHUSI B UHPOPMAIITMOHHOM Cpejie.

dopMa opraHu3anuM: JTUCKYCCUOHHBIN KITyO.

Conep:xaHue Kypca BHEYPOYHOM AeITeIbHOCTH

Conepxanue kypca «Pa3roBopbl 0 Ba)KHOM» HampaBlieHO Ha (POPMHUPOBAHUE Y
00ydJaronmxcsi MEHHOCTHBIX YCTAaHOBOK, B YHCIIE KOTOPBIX — CO3UJAHUE, TATPHOTU3M



U CTPEMJICHME K MEKHAIIMOHAJBbHOMY E€IMHCTBY. TeMbl 3aHATUH TPUYPOUYEHBI K
rOCyIapCTBEHHBIM  Mpa3JHUKAM, 3HAMEHATEJIbHBIM  JaTaM, TpaJUulUOHHBIM
Mpa3gHUKaM, TOJOBIIMHAM CO JHS POXAEHUS U3BECTHBIX JIIOAECH — YYEHBIX,
MUCcaTeNEn, TOCYAAPCTBEHHBIX AEATENIEN U AEATENEN KYJIbTYpPHI:
1. JleHb 3HaHUM
Hama ctpana — Poccus
165 net co nus poxaenusa K.9. [{luoakoBckoro
JleHb My3bIKH
JleHb MOXXUI0ro 4eaoBeKa
Jlenpb yuurens
JleHnp oTa
MexyHapoaHbIN JEHB IIKOJIBHBIX OUOIHOTEK

A A o

JIeHb HapOAHOTO €INHCTBA

[S—
)

. MBI pa3Hbie, Mbl BMECTE
. Jlenb maTepu
. CumBogel Poccun

—
W N =

. BononTepsl

[E—
N

. Jlens I'epoeB OTeuecTBa

[E—
N

. lenp Konctutynun

[
(o)}

. Tema HoBoro rona. CemeiiHple pa3IHUKA U MEYTHI

[S—
~J

. PoxxnecTBoO

[S—
o0

. Jlenn cusatus 6mokansl Jlenunrpaaa
. 160 net co nus poxaenus: K.C. CtanucinaBckoro
. JIeHb pOCCUICKON HAYKH

N N =
—_ O \O

. Poccus nu mup

\®]
\®]

. Jlenn 3amuTHUKa OTEedecTBa

[\
[9Y)

. MexyHapOIHbIN )KEHCKUH JICHb

24. 110 net co gHSA pOXKAEHUS COBETCKOrO MUCATENs W M03Ta, aBTOpa CIOB
ruMHOB P® u CCCP C.B. MuxankoBa

25. Jlenn Boccoequnenust Kpeima ¢ Poccueit

26. BceMupHbIil JeHb TeaTpa

27. JleHb KOCMOHABTUKHU. MbI — TIepBbIE!

28. ITamsTh O TEHOIMIE COBETCKOTO HApOAa HAIIMCTAMH M X TOCOOHUKAMU

29. Jlenp 3emiun

30. Hdens Tpyna

31. Jlenn [ToGenpl. beccmepTHBIN MOJK

32. JleHb AETCKUX OOLIECTBEHHBIX OpraHu3alui

33. Poccusi — cTpaHa BO3MOKHOCTEN

Ilnanupyemble pe3yJbTaThl AeSITEJIbHOCTH



JINYHOCTHBIE pe3yJIbTaThl:

+  CTaHOBJIEHHE LICHHOCTHOT'O OTHOILIEHUS K cBoer Ponune — Poccun;

+ OCO3HAQHHUE CBOEW OATHOKYJBTYPHOWM H POCCUUCKOW T'pPakIaHCKOU
UJICHTUYHOCTH;

«  CONMPHUYACTHOCTH K MPOILIOMY, HACTOSAIIEMY U OYIyIeMy CBOCH CTpaHbI U
POIHOTO Kpasi;

+  YBaXXEHHUE K CBOEMY U APYTUM HapOAaM;

«  IepBOHAYaJbHBbIC NPEICTABICHUS O YEJOBEKE KaK uJjieHe OOIIecTBa, O
IIpaBaxX U OTBETCTBEHHOCTH, YBaXXEHWHU M JOCTOUHCTBE YEJOBEKAa, O HPABCTBEHHO-
ATUYECKUX HOPMAaX MOBEJICHHS U NPABUJIAX MEXINYHOCTHBIX OTHOIIECHUM;

«  TOPU3HAHWE UHIAUBHUIYATbHOCTU KaXKJI0TO YEJIOBEKA;

«  TMPOSIBIICHUE COTIEPEIKUBAHMSI, YBAKEHUS U JOOPOKEIATEITHHOCTH;

- HempuATHE IOOBIX (OpPM TOBEICHUS, HAMPABICHHBIX HA TPUYWHEHUE
(bU3MYECKOro 1 MOPAIBHOTO Bpeia APYTUM JIFOISIM;

«  0OepeXHOe OTHOIIEHHUE K MPUPO/IE;

«  HENpUATHE NECUCTBUM, IPUHOCAIIUX BPEI MIPUPOJE.

MeTtanpeaMeTHbIe pe3yJIbTAThI

OBaanenne YHHMBeEpPCAJIbHBIMHA yueOHbIMU NMO3HABATEJIbLHBIMU
AefCTBUSIMM:

1) 6a3oBble JIorHYecKue JeiicTBHU:

- CpaBHHBaTh OOBCKTHI, YCTAHABIMBATHL OCHOBAaHUSA JUIS CpaBHEHUA,
YCTaHAaBJIMBATh aHAJIOTUH;

«  00BeIUHSTH YacT 00BbEKTa (0OBEKTHI) MO OMPEACICHHOMY MPU3HAKY;

«  ONpENEIAThH CYILIECTBEHHBIN MIPU3HAK JUISt KJaccudukanuu,
KJIaCCU(DUITMPOBATH MPEIJIOKEHHBIE OOHEKTHI;

«  HaXOJWTh 3aKOHOMEPHOCTH W MPOTHUBOPEUHUS B pacCMaTpUBAaEMbIX (DaKTax,
JAHHBIX W HAOJIOMEHUSIX HAa OCHOBE MPEJIOKEHHOTO MEeIarorniecKuM pPabOTHUKOM
aNrOpuTMa;

«  BBIBISATH  HEJAOCTAaTOK  HH(OpManuuM  JUIsi  pelieHus  y4eOHOM
(IpakTUYECKOI) 3aJa4M HA OCHOBE MPEJIOKEHHOTO alrOPUTMA;

«  YCTaHaBIMBAThb  IPUYMHHO-CJIEACTBEHHBIE  CBA3M B  CUTyalUsX,
MO/IJTAIOIIIUXCS HETIOCPEACTBEHHOMY HAOIIOACHHUIO VI 3HAKOMBIX TI0 OMBITY, JIeTaTh
BBIBO/IbI;

2) 0a30BbI€E HCCJIE0BATEIbLCKHE NelHCTBUA:

«  ONpENeNATh pPa3pblB MEXAY pEATbHBIM U JKEIATEIbHBIM COCTOSIHUEM
o0beKTa (CUTyallud) Ha OCHOBE MPEIJIOKEHHBIX MEJarorH4ecKuM pabOTHUKOM
BOIIPOCOB;

« C TOMOUIBI0 MEAarormyeckoro paboTHUKAa (OPMYIHPOBATH  IIEJb,
MJIAHUPOBATHh U3MEHEHUS 00bEKTa, CUTYAIlUH;



+  CpaBHMBAaTh HECKOJIbKO BapHMaHTOB PEILEHUs 3a/lauM, BBIOMpATh Hauobojee
HOJIXOJAIINM (Ha OCHOBE MPEAJIOKEHHBIX KPUTEPUEB);

«  IPOBOAMUTH IO NPEUIOKEHHOMY IUIAHY OIBIT, HECIOXKHOE HCCIEI0BaHUE
[0 YCTaHOBJIEHUIO OCOOEHHOCTEH O00BEKTa M3YUYEHHS U CBS3EH MEXIy OOBEeKTaMH
(4acTp — 1esnoe, MpuYrHa — CJIECACTBHE);

«  (opMynupoBaTh BHIBOJBI M MOJKPEIIATh UX JOKAa3aTeIbCTBAMU HAa OCHOBE
pe3yJIbTaTOB MPOBEACHHOIO HAOMIOJAEHUS (OIbITa, M3MEPEHMs], KilacCU(UKALNY,
CPaBHEHMSI, UCCIIEIOBAHUS);

«  IPOrHO3MPOBATh BO3MOYKHOE pa3BUTHE NPOLECCOB, COOBITMM M UX
HOCJIEACTBHSI B AHAJIOTUYHBIX UJIM CXOJIHBIX CUTYalUsX;

3) padora ¢ nnpopmanueii:

+  BbIOMpaTh UCTOYHHUK MOTYYSHHS UH(DOpMALINY;

+  COTJAacHO 33/JIaHHOMY QJITOPUTMY HAXOAWTh B MPEIJIOKEHHOM HCTOYHUKE
UH(pOpPMAINIO, IPEICTABICHHYIO B IBHOM BU/JIE;

«  pacmo3HaBaTb  JOCTOBEPHYHD M  HEJOCTOBEPHYIO  HH(OPMALHIO
CaMOCTOSITEJIbHO WJIM Ha OCHOBAaHUU IPEIJIOKEHHOTO MEJArornuyeckuM paboTHUKOM
crocoba ee IpOBEPKHY;

- coOmrogaTh C TMOMOINBIO B3pOCHBIX (TMEIaroru4ecKux pabOTHHUKOB,
poauTenel (3aKOHHBIX MPEACTABUTENCH) HECOBEPILIEHHOJETHUX OO0YYaronxcs)
npasuiia ”HGOPMAITMOHHON 0€30MaCHOCTU MPH MOUCKE NHPOPMAIIUU B HHTEPHETE;

«  AQHANMM3UPOBATH U CO37aBaTh TEKCTOBYIO, BUJIE0-, TPAPHUECKYIO, 3ByKOBYIO
MH(pOPMALIMIO B COOTBETCTBUU C YUEOHOH 3a1auei;

«  CaMOCTOSITEJIBHO CO3JaBaTh CXEMbl, TaONMLbl JUIsI IPEICTaBICHMS
nHpopmaruu.

OBiageHne  yYHHBepPCAJIbHBIMM  Y4eOHBIMH  KOMMYHMKATHBHBIMH
ACHCTBUAMM:

1) oOmenne:

- BOCOpPUHUMATh U (OPMYJIMPOBATH CYXKIEHUS, BbIpaKaTh HMOLUU B
COOTBETCTBUHU C LIETSIMHU U YCIIOBUSMHU OOLIEHUS B 3HAKOMOMU Cpelie;

«  IpPOSABIATH YBAXHUTEJIBHOE OTHOIIEHHE K COOECENHUKY, COOII0AaTh
[paBUJIa BEJACHUSI JUaora U JUCKYCCUH;

«  IpU3HABaTh BO3MOXKHOCTbH CYIIECTBOBAHUS Pa3HBIX TOUEK 3PECHUS;

«  KOPPEKTHO M apryMEHTHPOBAHHO BBICKA3bIBATh CBOE MHEHUE;

« CTPOUTH pEYEBOE BBHICKA3bIBAHME B COOTBETCTBUU C IIOCTABJICHHOM
3aJauei;

« CcO37aBaTb YCTHBbIE M IHCbMEHHBIE TEKCTbl (OMHMCAHME, PACCYKIEHUE,
ITOBECTBOBaHNE);

+  TOTOBUTb HEOOJIbLINE ITyOJNYHBIE BBICTYIUICHNUS;

2) cOBMeCTHAas 1eATeJIbHOCTD:



«  (opMynupoBaTh KPaTKOCPOYHBIE U JOJTOCPOYHBIE e
(MHOUBUOYaJdbHBIE C YYETOM Yy4YacTUs B KOJUIEKTHBHBIX 3ajjauyax) B CTaHJApTHOU
(TUIIOBOM) CHUTyallMM Ha OCHOBE MPEUIOKEHHOro (opmara IJIaHUPOBAHUS,
pacnpeneneHus MPOMEKYTOUHBIX [IaroB U CPOKOB;

« I[PUHUMATH 1LE€Ib COBMECTHOM JE€ATEIbHOCTH, KOJUIEKTUBHO CTPOUTH
JEHCTBUS TO €€ JOCTHMKEHHIO: PACIPEACATh POJH, JOTOBapUBATHCA, 00CYXKIATh
IPOLIECC U PE3YJILTAT COBMECTHOM pabOThI;

« IpOSABIATH  TOTOBHOCTb  PYKOBOAMTH,  BBIINOJHATH  IOPYYEHUS,
HOTYUHSTHCS;

+  OTBETCTBEHHO BBINOJIHSTH CBOIO YacTh pabOThI;

+  OIICHMBATh CBOU BKJIaJ B OOIIUI pe3yibTar;

+  BBINOJHATH COBMECTHBIE TPOEKTHBIEC 3aJJaHUS C ONMIOPOW Ha MPEITI0KEHHbBIE
00pa3IIbl.

OgiageHHne YHMBEPCAJIbHBIMH YUYeOHBIMH PeryJsiTHBHBIMU 1eiiCTBUAMM:

1) camoopranusanusi:

«  IUIAHUPOBATh JEUCTBUS IO PEUICHUIO YYEOHOH 3ajaud JUIsl MOTY4YEeHMs
pe3yJibTaTa;

«  BBICTpamBaTh MOCIEI0BATEIBHOCTh BEIOPAHHBIX JCHCTBHIMA.

2) CaMOKOHTPOJIb:

+  yCTaHaBIUBATh MPUYUHBI ycriexa/Hey1ad yueOHOM NesTENbHOCTH;

«  KOPpPEKTUPOBATh CBOM YUEOHbIE NEUCTBUS AJIs MPEOJOTICHHS OIIHOOK.

IIpenmeTHble pe3yJIbTaThl

C¢popmupoBaHo npeacrabBieHue:

+ 0 IOJINTUYECKOM ycTpoicTBe Poccuiickoro rocyiapcra, €ro MHCTUTYTax,
UX POJH B )KM3HHU OOIIECTBA, O €0 BaXXHEHUIIINX 3aKOHAX; O 0a30BBIX HAIIMOHAJIBHBIX
POCCHMCKHUX LIEHHOCTSIX;

- cuMBoyax rocymapctBa — ®mare, ['epbe Poccum, o dmare u repde
cyorekta Poccuiickoit ®enepannu, B KOTOPOM HAXOAMTCA 0Opa30BaTEIbHOE
YUPEXKJICHUE;

«  MHCTUTYTaX I'pPa)JaHCKOIro OOIIECTBA, O BO3MOXKHOCTSIX yYacTHs IPpaKiaH
B OOLIIECTBEHHOM YIIPaBJIEHUH; ITpaBax U 00A3aHHOCTAX rpakaaHuHa Poccuu;

+  PEIUTHO3HOW KapTHHE MHpA, POJU TPAJAULHOHHBIX PEIUTHA B PAa3BUTUU
Poccuiickoro rocynapcrsa, B MCTOPUH U KyJIbType HAIIEH CTPaHbI;

«  BO3MOXXHOM HETaTUBHOM BIIMSHUA Ha MOPAJIbHO-IICUXOJOTHYECKOE
COCTOSIHHE YEJIOBEKA KOMITBIOTEPHBIX UI'P, KHHO, TEJIEBU3MOHHBIX MEPe1ay, pEKJIaMbl;

- HPAaBCTBEHHBIX OCHOBaxX Yy4eObl, BeAylled posin 00pa3oBaHus, TpyAa U
3HAYEHUH TBOPYECTBA B )KM3HU YEJIOBEKA U OOLIECTBA;

«  POJM 3HAHUH, HAyKH, COBPEMEHHOI'O MPOU3BOJICTBA B )KU3HU YEJIOBEKA U
oOmrecTBa;



«  aKTUBHOH POJIM YEJOBEKA B MPUPO/IE.

CdopmMupoBaHo HEHHOCTHOE OTHOLIIEHHE:

« K PYCCKOMY SI3bIKy KaK T'OCYIapCTBEHHOMY, SI3bIKY MEXKHAIIMOHAJIBLHOTO
00IIIeHNs; CBOEMY HAITMOHAIIBHOMY SI3BIKY U KYJBTYPE;

«  CEMbE M CEMEHHBIM TPATUITUSIM;

- yuebe, TPyIy U TBOPUYECTRY;

«  CBOEMY 3J0pPOBBIO, 3JIOPOBbIO pOJAUTENEH (3aKOHHBIX MpEACTaBUTENEH),
YJICHOB CBOEH CEMbH, NIEJJarOroB, CBEPCTHUKOB;

«  [pupojie U BceM (hopmam KU3HU.

CdopmupoBan narepec:

« K YTEHHIO, IPOU3BENICHUSM HCKYCCTBAa, T€ATpy, MY3bIKE, BbICTABKAM H T.
.;

«  OONIECTBEHHBIM SBJICHUSM, IIOHUMATh AKTUBHYIO pOJIb  YEJIOBEKa B
o0111eCTBE;

«  TOCYJApCTBEHHBIM TIpa3JHUKAM M BaXXHEHIIUM COOBITUSM B >KU3HU
Poccuu, B %U3HU POIHOTO rOpPOJA;

«  NpUPOJIE, IPUPOAHBIM SBICHUSIM U POpPMaM KHU3HH;

+  XYIO>KECTBEHHOMY TBOPYECTBY.

CdopmupoBanbl ymeHus:

+  yCTaHaBIUBATh JPYKECKHE B3aUMOOTHOLICHUS B KOJUICKTHUBE,
OCHOBaHHbBIEC Ha B3aMMOIIOMOIIHN U B3aUMHOU MOJITIEPIKKE;

«  NPOSBIATH OEPEKHOE, TYMAHHOE OTHOIIEHHE KO BCEMY KUBOMY;

«  co0moaaTh OOIIENPUHSTHIE HOPMbI TTOBEICHUS B OOLIECTBE;

- pacnosHaBaTh acouuanbHblie NOCTYlIK 5.7u, ymeTs mpOTHBOCTOSITH UM;
IpPOSIBIISATH OTPULIATENBHOE OTHOIIEHHE K amopaibHbiM mocTylIK 5.7am, rpy6octy,
OCKOPOUTETHLHBIM CIIOBAM U JICHCTBUSM.
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1. ITacmopT OLIEHOYHBIX CPEACTB MO JUCHUILUIMHE «XUMMUI»

Jlnst  opMupoBaHuUs, KOHTPOJS ¥ OIEHKH pE3yJIbTaTOB OCBOCHHUS
00111€00pa30BaTEIFHON TUCIUIUIMHBI « XUMHS» pa3paboTaHa cUCTeMa OIEHOYHBIX
MeponpusiTuii, yuuthiBatomas TpedboBanus DI'OC COO (npeaMeTHbIe
pesynbrathl) 1 GI'OC CIIO (o6mue u npodeccuoHalIbHbIe KOMIIETSHIINH).

BaxxHolt 0COOEHHOCTBIO CIIPOEKTUPOBAHHON CHUCTEMBbI OLICHUBAHUS SBIISIETCS
COTJIACOBAHHOCTh OLICHOYHBIX MEPOINPUATHN U 3aIUIAHUPOBAHHBIX PE3YIbTATOB
o0yuenusi. Kaxmoe olleHOYHOE MEpONpUATHE HAIPaBICHO HA (POPMUPOBAHUE WU
WU3MEpeHHEe 3HaHUS / YMEHHS B KOHTEKCTE, YKa3aHHOM B pe3yJbTaTe O0ydIeHHUS.

B nucumninHe «XuMHS» K OCHOBHBIM OILICHOYHBIM MEPONPUSITUSIM
OTHOCSTCS: 3aJIaHUsI B TECTOBOU (hopMe, MPAKTUYECKUE 3aJaHHS HAa COCTABIICHUE
ypaBHEHUW  peaknuii, KIaCCUPUKAIMIO W  HOMEHKJIATYPY  XUMHYECKHUX
COCNMHCHMM, pacyeTHhICe 3a7aud, JabopaTopHble  pPabOThI,  MPAKTHKO-
OPUEHTHPOBAHHBIC 3aJaHusl (pacueTHbIE W TeopeThdeckue). B  mpukmagHbx
MOJYJIIX B KaU€CTBE OLICHOUHBIX MEPOIPUSITUI TaKKe 3aIIAHUPOBAHBI KEHCHI U
y4e0HO-UCCIIEI0BATENBCKUE MPOEKTHI.

Peanu3zanns OLEHOYHBIX MEPONPUATUN MO XMMHUHU 3aIUIAaHUPOBAHA B paMKax
TEKYUIEro, pyOeKHOToO (TeMaTUYECKOr0) KOHTPOJISI U MPOMEXKYTOUHON aTTeCcTalluu
10 JUCUUILIVHE.

CucreMa OLEHOYHBIX MEPOINPHUATHI MO XMMHUHU MPEACTABICHA B NACIOPTE
OIIEHOYHBIX CpeACTB (Tabmuna 1).



Tabnuna 1. [lacmopT o11eHOYHBIX CPEACTB MO AUCHUTUIMHE «XUMUS»

Ne Mopnyas / Paznen / Tema Pe3yabTaTr 00yueHus Tunbl OeHOYHBIX MEPONIPUATHIA
I | OcHoBHOe cogepkaHue
1 Pasznea 1. OcHOBEBI CTPOECHMSI (I)OpMyJII/IPOBaTL 0a30BbIe OHATHS
BeLeCTBA U 32KOHbI XUMHUH
1.1 |Crpoenue atoMoB xumMuueckux |COCTaBIATH XUMUYECKUE (POPMYIIBI 1. 3amaun Ha cOCTaBICHNE XUMUYECKUX (POPMYIT IBYyXaTOMHBIX
3JIEMEHTOB M IPUPOIA COCIMHEHUN B COOTBETCTBUHU CO COeTMHEHUH (OKCHIOB, CYyJIb(PHUIO0B, TUIPHUIOB U T.I1.)
XUMHUYECKOH CBSI3U CTENEHbIO OKUCIICHUSI XUMHUYECKUX
3JIEMEHTOB, UCXO/S U3 BAJICHTHOCTU U
JIEKTPOOTPHULIATETLHOCTU
1.2 |Ilepumonnyeckuii 3aKOH U XapakTepu3oBaTb XUMUYECKUE [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUYECKUE 3aJaHUs] HA
tabmuma J[.1. Menaeneena 3JIEMEHTEI B COOTBETCTBUU C UX XapaKTePU3ALMNIO0 XUMUYECKUX JIEMEHTOB: «MeTaundeckue /
MI0JIO)KEHUEM B IEPUOANUECKOMN HEMETAJUIMYECKHUE CBOMCTBA, 3JIEKTPOOTPULIATEIILHOCTD U
CHUCTEME XUMMUYECKUX IeMEHTOB [[.11. |cpOJICTBO K 3JIEKTPOHY XMMUYECKHUX JIEMEHTOB B COOTBETCTBHE C
Menpeneena UX 3JIEKTPOHHBIM CTPOEHUEM U MOJIOKEHUEM B IEPUOJNUECKON
cucteMme xuMudeckux siaemenToB /.M. Menaeneera»
2 |Pa3gen 2. Xumuueckue CocraBasaTs ypaBHeHusi u cxembl  (KoHTpoJsbHasi padora

Pe€aKIuu

XUMHYECCKHUX peammﬁ

«CTpOCHI/Ie BeIIeCTBA U XUMHUYECCKHE peaKIIuN»




Monyas / Paznen / Tema

Pe3ysabTar 00y4yeHus

Tunbl OeHOYHBIX MEPONIPUATHIA

2.1 |Tunbl XUMHYECKUX pEaKLHi CocTaBiATh peakiiuu COeIMHEHMUS], 1. 3agaun Ha cocTaBlieHHUE YPABHEHUMN PEaKIIUA:
pa3ioxeHus, 0OMeHa, 3aMelIeHus, — COEIMHEHMs], 3aMEIIIEHUs, Pa3JI0KeHUs1, 0OMEHa U PeaKLUil C
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE  [y4aCTHEM KOMIUJIEKCHBIX COEMHEHMH (Ha mpuMepe
pEaKIK U peaKuu T'HJIPOKCOKOMITJIEKCOB QJIIOMUHUS U LINHKA);
KOMILIEKCO0Opa30BaHus (Ha IPUMEPE |— OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN C HCIIOIB30BAHUEM
THJIPOKCOKOMIIJIEKCOB JIFOMUHUS U [METOJ1a 3JIEKTPOHHOT 0 OasaHca;
IIMHKA) C y4aCTUEM HEOPTaHUYECKUX |— C yJAaCTHEM KOMIUIEKCHBIX COEUHEHUH (Ha IpUMepe
BEIIIECTB T'HJIPOKCOKOMIIJIEKCOB IIUHKA U aJIFOMUHMUS).
2. 3ajauM Ha pacyeT KOJIMYECTBEHHBIX XapAKTEPUCTUK IPOIYKTA
peaKIK COEJUHEHNUS; MAaCCOBOM MJIM 0OBEMHOM J10JIM BBIXOJA
IPOAYKTA PEAKLIUU COEAUHEHHSI OT TEOPETUYECKH BO3MOKHOI0;
00BEMHBIX OTHOLIEHUH Ta30B; KOJUYECTBEHHBIX XapaKTEPUCTUK
MCXOJIHBIX BEIIECTB U MPOIYKTOB PEaKLUU; MacChl (00beM,
KOJINYECTBO BELIECTBA) IPOIYKTA PEAKLIUH, €CIIH OJTHO U3 BEIIECTB
JIaHO B BUJIE PAacTBOpa C ONPEAEICHHOM MacCOBOM J0JIEH
PacTBOPEHHOTO BEIIECTBA
2.2 |DnexTponuTuyecKas CocTaBnsTh ypaBHEHUs XUMUUECKUX |1. 3aJaHus Ha COCTaBJIEHUE MOJIEKYJISIPHBIX M MOHHBIX PEAKIIUI C
IMCCOLMALUS U HOHHBIA OOMEH |peakIii HOHHOTO 0OMeHa ¢ yJacTHEM |y4acTHeM OKCUIOB, KUCIIOT, OCHOBAHUI U COJIEH, HOHHBIX
HEOPraHUYECKUX BEIIECTB peakuuii THIPOIN3a COJIEeH, yCTaHOBIEHUE N3MEHEHHUS
KHUCJIIOTHOCTH CPEJIBL.
2. JlaboparopHas pabota «Peakiiuu ruapoamn3a»
Pa3zne [PacTBOpbI
a3.
4  |Pasgen 4. CTpoenne u HccaenoBarh crpoenne u cBoiictBa |KoHTposbHasi padora «CBolicTBa HEOPraHMYECKHX BeleCTB»

CBOICTBA HEOPraHMYECKUX
BeleCTB

HEOPraHn4e€CKMXx BEIeCcTn




Ne Mopnyas / Paznen / Tema Pe3yabTaTr 00yueHus Tunbl OeHOYHBIX MEPONIPUATHIA
4.1 |Knaccudukanus, Homenknatypa |Knaccuduuuposars Heopranndeckue |l. Tect «HomeHknaTypa u Ha3BaHHE HEOPraHMUECKUX BEIIECTB
U CTPOCHHE HEOPTraHMYECKHUX BEIIECTBA B COOTBETCTBUU C UX UCXOJS U3 UX XUMHUYECKOH (OpPMYJIbl MIIH COCTABIICHUE
BEILIECTB CTPOCHHEM XUMHUYECKON (hOPMYIIBI HCXOI U3 HAa3BaHMsI BEIIECTBA 110
MEXKTYHApOAHON WM TPUBUAIBHOM HOMEHKIIATYPE».
2. 3agauu Ha pacyeT MacCOBOU J10JIU (MACChl) XUMUUYECKOTO
3JIEMEHTa (COeIMHEHUS) B MOJIEKYJIE (CMECH).
3. IlpakTryeckue 3aaHus N0 KiIacCU(PUKALNN, HOMEHKIIAType U
XUMHYECKUM (pOpMysaM HEOpPraHUYECKHX BEUIECTB Pa3IUUHbIX
KJIaCCOB.
4.2 |DU3NKO-XUMHYECKHE CBOMCTBA |YCTaHaBIUBATh 3aBUCUMOCTh Pu3HKO- | 1. Tect «OcoOEHHOCTH XUMUUYECKHX CBOWCTB OKCHJIOB, KHCIIOT,
HEOPraHUYECKHUX BEILECTB XUMUYECKUX CBOMCTB OCHOBaHUM, aM(OTEPHBIX TUAPOKCUIOB U COJICI».
HEOPraHWYECKUX BEILECTB OT 2. 3a1aHus Ha COCTABJICHUE YPABHEHUN XUMHUUYECKUX PEAKINM C
CTPOEHHUSI ATOMOB U MOJIEKYJI, @ TAKXKE |y4aCTUEM MPOCTHIX U CIOXKHBIX HEOPTaHUUECKUX BEILIECTB:
TUIA KPUCTAJUIMYECKOM peIIeTKH OKCHJIOB METAJIJIOB, HEMETAJJIOB U aM(DOTEPHBIX AIEMEHTOB;
HEOPTaHMYECKUX KUCIIOT, OCHOBAHHI U aM()OTEPHBIX
TUIPOKCUIOB, HEOPIraHUYECKUX COJIEH, XapaKTEePU3YIOIIUX HX
CBOWCTBA U CITOCOOBI TTOTyUYEHUSI.
3. IIpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3aJaHUS HA
CBOMCTBA U MOJy4YEHUE HEOPTraHUYECKUX BELIECTB.
4. JlTaboparopHas padoTa «CBOHCTBA METAJIIIOB»
4.3 |Unentuduxanus OO00CHOBBIBATh 3HAYCHUE U [IpakTHKO-OpUEHTHPOBAHHBIE 3a/IAHUS TT0 COCTABIICHHIO
HEOPraHUYECKHUX BEILECTB MPUMEHEHHE HEOPTaHUYECKUX XUMUYECKHUX PEaKLUUid ¢ yuacTUeM HEOPTaHMYECKUX BEIIECTB,
BEIIECTB B OBITOBOII U UCIOJIb3YEMBIX JJISl UX UACHTU(PHUKAIMU U IPOMBIIITICHHBIX
MIPOU3BOJICTBEHHOM AESTEIIbHOCTU Croco00B MOJTYYCHUS
YyelioBeKa uX PU3NKO-XUMUYECKUMU
CBOMCTBaMH
S |Pa3ngea S. Kunernueckue u O0ocHOBaHME U3MEHEHHSI CKOPOCTU 1.  JlaGoparopHas pabota «CKOpPOCTh XUMUYECKHX PEaKIUii.

TEPMOANHAMUYECCKHUE
3aKOHOMEPHOCTH IMMPOTCKAHUA
XUMHYECCKHX

TEYCHHSI XUMUIECKUX PEAKIUH, UX
obparumoctu. OcobeHHOCTH
XUMHUYECKOTO PABHOBECHS.

CMGH_ICHI/IC XUMHUYCCKOI'0 paBHOBECUA»
2. Pemienue IMPAKTUKO-OPHUCHTUPOBAHHBIX 3aJlaHUM Ha aHAJIU3




Ne Mopnyas / Paznen / Tema Pe3yabTaTr 00yueHus Tunbl OeHOYHBIX MEPONIPUATHIA
peakumii (hakTOpOB, BIUSIOMINX HA H3MEHEHHE CKOPOCTH XUMUYECKOM
Cxopoctb peaKkIuu, B T.4. C TO3UIUN SKOJOTHYECKHU 1IeTIECO00Pa3HOTO
XHMHIECKUX TIOBEJCHHUS B OBITY U TPYJOBOM AEATEIHOCTH B ENAX
PeaKILHH. COXPAHEHUSI CBOETO 370POBbSI U OKPYKAIOIIECH TPUPOTHOU
XuMu4yeckoepaBHoOBecHe
Cpepbl.
Pemenue npakTHKO-OpUEHTUPOBAHHBIX 33/1aHUN HA IPUMEHEHUE
npuHuuna Jle-1larenbe 11 HaX0KICHHS HAIPABJICHUS CMEILICHUS
6 |Pa3gea 6. Xumusi B ObITY ¥ |3HaHUE HOBEUIIUX TIOCTUKEHUH B [lonck W aHaIU3 KEWCOB O MNPUMEHEHHH XHUMHYECKHUX
NMPOM3BOCTBEHHOI obnactu Hayku. OOOCHOBaHHE POJNM | BEIIECTB U TEXHOJOTUH ¢ ydyeToM OyayIiei mpodeccrnoHalbHON
AesiTeJIbHOCTH YeI0BeKa XUMHUH B 00€CTICUeHUN JEATETbHOCTH MO TEMaM: KpacKd, MCTOYHUKH DSHEPIuH,
9KOJIOTHYECKOM, SJHEPTeTUYECKON 1 OpraHMYeCKWe U MHUHEpalbHblE YA0OpeHUus, JIeKapCTBEHHbIE
MUIIEBON OE30MMACHOCTH, Pa3BUTHH BEIECTBA, OBITOBAST XUMUSL.
MEJIULIHBI. 3ammura: [IpencraBnenue pe3ynbTaToOB pelICHUs KEHCOB B hopme
MHHU-J0KJIaJa CIIpe3eHTaluen
7 |Pasgea 7. CTpoenue u HccaenoBars crpoenue u coiictBa |KoHTposabHasi padora
CBOHCTBA OpraHu4YecKUuxX OPraHu4YeCKMUX BEIIeCTB <<CTp0e}me H CBOMCTBa OPraHu4Y€CKHUX BEIICCTB»
BellecTB
7.1 |Knaccudukanus, CTpoOCHHE U KnaccudumupoBaTs opraHnveckue 1. 3amanus Ha cOCTaBJICHUE HA3BAHUN OPraHUYECKUX COCTUHEHUMN

HOMEHKJIATypa OpraHNYeCcKuX
BEIIIECTB

BE€IIECTBA B COOTBETCTBHU C UX
CTPOCHUEM

10 TPUBUAJIBHOW MJIU MEXIYHAPOIHON CUCTEMAaTUYECKON
HOMEHKJIaType

2. 3agaHusi Ha COCTABJICHUE MOJHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (hOpPMYJI OpraHMYECKHUX BEIIECTB OTAEIbHBIX
KJIACCOB

3. 3a1aun Ha ompenenaeHue mpocrenieit GopMyIbl OPraHNIECKOM
MOJIEKYJIbI, HICXOS U3 3JIEMEHTHOTO cocTana (B %)




Monyas / Paznen / Tema

Pe3ysabTar 00y4yeHus

Tunbl OeHOYHBIX MEPONIPUATHIA

7.2

CBolicTBa OPraHUYECKUX
COCTMHECHHH_

YcTranaBiaMBaTh 3aBUCUMOCTD (PU3HKO-
XUMHUYECKUX CBOMCTB OPraHUYECKHUX
BEILECTB OT CTPOEHUS MOJIEKYJI

1. 3amaHus Ha cOCTaBIEHHE YPAaBHEHUNM XUMHUECKHUX PEAKLIUN €
y4acTUEM OPTaHUYECKUX BEIIECTB HAa OCHOBAaHHH UX COCTaBa U
CTPOCHHUSI.

2. 3a1aHus Ha COCTaBJICHUE YPABHEHUN XUMUYECKUX PEAKIIHH,
WJUTIOCTPUPYIOLIUX XUMHUECKHE CBOMCTBA C yUETOM MEXaHU3MOB
MPOTEKAHUA TAaHHBIX PEAKI[UN U T€HETUYECKON CBI3HU
OpPraHWYECKUX BEIECTB Pa3HbIX KJIACCOB

3. PacyeTHbIe 3a/1a4u 1O YpaBHEHUSIM PEAKIIUN C yHaCTUEM
OpraHUYECKHUX BEILIECTB.

4. JlaboparopHasi padota «[lomyueHue sTuUIEHA W HU3yYEHHUE €TO
cBoiicTB» [IpeBparenus OpraHUYECKUX BEIIECTB npu
HarpeBaHUH

7.3

Wnentudukanus opraHuyecKux
BEILIECTB, X 3HAYEHUE U
MIPUMEHEHUE B OBITOBOU 1
MIPOU3BOACTBEHHOMU
NesITeIbHOCTH YeJIOBEKa

OO00CHOBBIBATh 3HAYEHHE U
HpI/IMeHeHI/Ie opraHqucm/Ix BCIICCTB
B OBITOBOM W MTPOU3BOACTBEHHOM
NCATCIIBHOCTHU YCJIIOBCKA UX (1)I/I3I/IKO—
XHUMHUYECKHMHU CBOMCTBAMU

1.  TIpakTUKO-OpHUEHTUPOBAHHBIC 3a/IaHUS IO COCTABICHUIO
XUMUYECKUX PEAKLUN C y4aCTUEM OPraHUYECKUX BEILECTB,
MCIOJIb3YEMBIX JJISl UX UACHTHU(PHUKAIUU B OBITY U
MIPOMBIIIJIEHHOCTH.

2. Jlaboparopuas pabota: "MaeHTHUKAIMS OPraHMYECKUX
COETMHEHUN OTAEILHBIX KJIaccoB"




2. OleHOYHBIE CPEACTBA MO AUCHMUILIMHE «XHUMHUA»
2.1. OneHO4YHBbIE CPEICTBA TEKYIIEr0 KOHTPOJIS MO0 JUCHUILIHHE «XHUMMI»

Texymuii  KOHTpPOJb  pe3yiabTaTOB  OOY4YEHUSI MOMXHO  OCYUIECTBISTH
pPa3IMYHBIMM METOJAaMU M C TIOMOIIBIO Pa3IUYHBIX OLIEHOYHBIX cpenacTtB. llo
JUCIUIUIMHE «XUMHUS» B KayeCTBE CPEJCTB TEKYIIEro KOHTPOJS MPUMEHSIOTCS
BOIPOCHI ISl OpraHU3allMi YCTHOTO M MUCBMEHHOIO ONpOca, CUCTEMBI 3aJJaHUi B
TECTOBON (opme, 3a7auv U YNPAXKHEHUsS, MPAKTUKO-OPUEHTUPOBAHHBIE 3aJlaHUs
(TeOpeTHYeCKue, pacueTHble, CUTYallMOHHbIE), JabopaTopHble PabOThI M Apyrue
OLICHOYHBIe MeponpusTus. Hike npuBeneM nmpumMepbl HEKOTOPBIX U3 HUX.

2.1.1. Cucrembl 3a1aHUI B TECTOBOM (hopme

Cucrema 3ajaHWii B TECTOBOM (OpME — OSTO COJepKaTeIbHas CUCTEMA,
OXBAaTBIBAIOIIAs B3aWMOCBSI3aHHBIC 3JIEMEHTHI 3HAHWWA. B OTIMYME OT TecToB, B
cucTeMax 3aJlaHiil BEPOSTHOCTH IMPABHIBHOTO OTBETA Ha TOCIEIYIOIIee 3a/JaHue
MOJKET 3aBHCETh OT BEPOSITHOCTH IMPABUIHLHOTO OTBETA HA TIPEIBIIYIINAEC 33 IaHusI.

HaszBanue Tembl Tema 1.1 «CTpoeHre aTOMOB XMMUYECKUX JIEMEHTOB U
IIPUPOJIa XMMUYECKOH CBA3U»

Pesynbrar 00ydueHus CocraBnath XuUMHUYECKHE (OPMYJIbl COSAMHEHUW B
COOTBETCTBUM CO CTENEHBIO OKHUCICHUS XHUMHUYECKHUX
AJIEMEHTOB, UCXOs u3 BaJICHTHOCTH U

QJICKTPOOTPUIATCIBHOCTH

OO01mMe KOMIIETEHIINT OK 01

Bbi0epuTe oayH NpaBUIbHBINA OTBET:

1. Atomsl C 1 Si UMEIOT OJMHAKOBOE YHUCIIO:

A) HEUTPOHOB B A1Ipe

b) sHeprernueckux ypoBHeEH

B) 351eKTpPOHOB Ha BHEIIHEM YHEPTETUUYECKOM YPOBHE

I') anekTpoHOB

2. B pany xumnueckux 3nemeHToB Li-Be-B—C Mmerammueckue cBoiicTBa:

A) ycunuBaroTcs

B) ocnabesaror

B) HEe MensIOTCS

I') n3MeHAI0TCS TEPUONYECKH

3. K s-aieMeHTaM OTHOCUTCS:

A)K

b) S

B) Fe

I') Br

4. ITyrem coennHeHHs aTOMOB 1101 HoMepoM 11 u 17 oOpa3yercst BEIECTBO ¢ XUMHUYECKOM
CBSI3bIO:

A) nonHou

b) xoBaneHTHOI NOJISIpHOM

B) koBasieHTHOI HEMOISIPHOU

I') meTammaeckom

5. {KOIMUYECTBO 3JIEKTPOHOB B aTOME; KOJMNYECTBO SHEPIeTUUYECKUX YPOBHEW; KOJIUYECTBO
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AJNIEKTPOHOB Ha TMOCIEAHEM JHEPreTHMYECKOM YpPOBHE; KOJIMYECTBO IMPOTOHOB B sIIpE aToma}
COOTBETCTBYET

A) HOMEpY Ieproaa

b) Homepy rpynmbl

B) nopsiakoBomy HOMEpY

6.{xmopuny 6apus, aamasy, aMMHUaKy, CEPHOM KUCIIOTE } COOTBETCTBYET

A) noHHas XMMUYECKas CBI3b

b) koBasieHTHas1 MOsIpHAsE XUMUYECKas CBSI3b

B) xoBanieHTHAas HEMOJIIPHAS] XUMUYECKasl CBSI3b

7. {cBs3B, 0Opa3oBaHHAs 3a CYET 00pa30BaHUS OOIINUX AJICKTPOHHBIX MMap; CBA3b,
oOpa3oBaHHas 3a CUET 00O0OIECTBICHHS BaJICHTHBIX 3JICKTPOHOB; CBSI3b, 00pa30BaHHAs 33 CUET
ANEKTPOCTATUYECKUX CUJI IPUTSKEHHS ] HAa3bIBACTCS

A) nonHou

b) meTammmueckoi

B) xoBaneHTHOM

8. {B mopsaKe BO3pacTaHMsi METANIMYECKUX CBOMCTB; B OPSAAKE yObIBaHUS paanyca
aTOMOB; B TIOPSJIKE BO3PACTAHUS KHCIOTHBIX CBOMCTB JIETYYHX BOJAOPOTHBIX
COEIMHEHU } 3JIEeMEHTHI PacIOJI0KEHBI B PSAY

A) K, Ca, Sc

b) Al, Mg, Na

B)F,CL I

9. Kakoe u3 cyxnenuit BepHo ais aneMeHToB { VA rpymmsl , IVA rpynmsl, [A rpynmne }

A) obmas popmyia jieTyyero BogopoaHoro coequnenus RH4

b) He 00pa3yroT neTyunx BOJOPOAHBIX COCTUHECHHMA

B) 1o 3aBepiieHust SHEPreTUIECKOTO YPOBHS HE XBAaTAET TPEX IIEKTPOHOB

10. Cpenu BemecTs, ykazanHbIx B psaay { NHs, O,, HCI, SO,; CaO, HNO3, CI12, CO2;
H2S04, HI, CuCl2, CH4, NH3 }konu4ecTBO COEIMHEHUN ¢ KOBAJICHTHOM MOJIIPHOMN CBS3BIO
paBHO

A) Tpem

b) nBym

B) uetbipem

11. XumMuueckas CBsA3b B MOJICKYJIaX {030HA U XJIOPHJIa KAJIBIIH; CEPHON KHCIIOTHI U
XJIOPUJIA AaMMOHHUST; CEPHON KUCIIOTHI U 030HA} COOTBETCTBEHHO

A) KOBaJICHTHas NOJISIpHAsl U MOHHAS

b) xoBaneHTHas MOJIIpHAs ¥ KOBAJIGHTHAS HETOJSIpHAsI

B) xoBaneHTHas HEMOJAPHAS U MOHHAS

Kak BuUIHO W3 TpUBENEHHOrO MpuUMepa, Kaxkaoe (aceTHoe 3aJaHWe MOXKET ObITh
MpeoOpa3oBaHO B HECKOJBKO PA3IMYHBIX BapUaHTOB OJHOTO 3a/aHus TeCTOBOHM cucteMsbl. [Ipu
OpraHM3aIii aBTOMATH3UPOBAHHOTO TEKYIIETO KOHTPOJIS MOSIBISIETCS BO3MOXKHOCTH T€HEpAIUU
OOJIBIIIOTO KOJIMYECTBA BApHWAHTOB TECTa, MPH ATOM 3aJaHus, MOJIydeHHBbIC W3 (aceTa, OymyT
MapajuIeNbHBI 10 COACPKAHUIO U TPYTHOCTH.

Ha3BaHue TeMbl Tema 4.1 Knaccudukanusi, HOMEHKIIaTypa U CTPOEHUE
HEOPraHNYEeCKUX BELIECTB

Pesynprar 00yueHus KnaccudunupoBarb ~ HeOpraHMYecKuMe  BeUIECTBa B
COOTBETCTBHUH C UX CTPOCHUEM

OO01IMe KOMIIETEHIIUU OK 0l OK 02 [IK 5.7

Tecm c 6b100poM npasuIbHO20 OMeema.
1.KucrnoTHBIMU OKCHIaMU SIBJISIFOTCS BCE BEIIECTBA B IPYIIIE:
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a) ZIIO, SOZ , H2 SO4

0) Si0,, C1,047, P, Os

B) COZ, A1203, F6203

r) Li,O, NO, FeO

2.BemecTBo, Ha3BaHue KoToporo HUTpaT xenesa (1), umeer popmyny:
a) FeN

0) Fe(NO3)3

B) Fe(NO),

r) Fe(NO3),

3.Consamu SBISIOTCS:

a) A12 Sg’ NH4C1, HZSIO4

0) Al, O3 NH4NOs3, K,Si04

B) Al( OH)3 NH4 Cl, NaZSiO4

F) A12 S3, NH4C1, KzSiO4

4.K OCHOBHBIM OKCHJIaM OTHOCHUTCS I'PyIIia BEUIECTB:
a) SO3,HCI, CuO

0) CuO, Na,O, CaO

B) CaO, BaO, SiO,

r) Si0,, OF,,AlL, O3

5.K xucimoTamMm OTHOCUTCS TPYyIITIa BEUIECTB:

a) H2 S, HNOg,HBI‘

6) KClI, HCI, H, SO,

B) NH 3, HNO3 5 HJ

r) NaOH, H ,SO,, H, S

6.BemecTBo, Ha3BaHME KOTOPOTO CYIbPUT HATPUS, UMEET HOPMYITY:
a) Na2503

6) Naz SO4

B) Na; S

r) NaHSO,

7. OCHOBHEIM OKCHUJOM U OCHOBHOM COJIBIO SIBJISIOTCS:
a) FeO u FeSO,

6) CaO u CaCl,

B) BaOu Ba(N03 )2

r)CaO u (CuOH), CO;

8.OCHOBaHHMEM H KHCJIOTOI COOTBETCTBECHHO SIBIISIOTCS:
a) HNO 3 u (NH 4) AI(SO4 ),

0) H, S u NaNO;

B) K »SO3; u Ca(OH),

F) KOHu H 4P2 07

9. OCHOBHBIM MPU3HAKOM, IO KOTOPOMY CJIOKHOE BEIIECTBO OTHOCST K KUCIOTaM, SBJISETCA
HaJIM4UE B €r0 COCTaBE:

a) KHCJIIOTHOTO OCTaTKa

0) aTOMOB KHCIOpOJa

B) aTOMOB BOJIOpOAa

T') TUAPOKCHIIBHOU TPYIIIBI

10.K amdoTepHBIM COeTMHEHUSM OTHOCHUTCS TPYIINA BEIIECTB:
a) Al, O 3, SiO, , Ba(OH),

6) Zn(OH), ,Ca0O, P, Os

B) ZI’IO, ZH(OH)2 , Ca(OH)z

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

11. Okcua Metania, KOTOPBIM B3aUMOJEHCTBYET U C OCHOBAHUEM, U C KHCIIOTOM, SIBISIETCS:
a) aMm(pOTEpHBIM
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6) Hecosieo0pa3yoLUIM

B) OCHOBHBIM

') KUCJIIOTHBIM

12.BeniectBo, B KOTOPOM BaJ€HTHOCTH cepbl 11, 3T0:

a) CEpHMCTHIN ra3

0) cepoBOIOPO/T

B) cynb(daT Kanus

r) okcun cepsl (IV)

13. IlpupogHOMY COSMHEHHIO KabIIHsl, Ha36IBAEMOMY MPaMOp, COOTBETCTBYET (hopmya:
a) Caz (POy ),

6) CaCO;

B) Ca(OH),

r) CaSOq4

14. YrapHbIM ra3oM Ha3bIBaIOT:

a) okcup yraepoza (IV)

0) oxcun cepsl (IV)

B) okcuza yriaepoaa (II)

r) okcup azora (II)

15.0cHOBaHMS COOTBETCTBYIOT XUMHUECKUM 3JIEMEHTAM, UMEIOIIUM CJIEIYIOLINE MOPSIIKOBBIE

HOMEpa:
a) 20,16,12
0) 12,20,19
B) 13,14,15
r)6,11,12
HazBanue teMbl Tema 4.2 DuznKo-xUMHUYECKHE CBOIICTBA
HEOPTraHUYECKHUX BEIIECTB
Pesynbrar 00ydueHus KnaccudumupoBath  HeopraHW4yeckue  BEIIECTBA B
COOTBETCTBHUH C UX CTPOCHHEM
OO01IMe KOMIIETEHIIUU OK 0l OKO02IIK 5.7

1. bunapHoe coeMHEHUE XMMHYECKOTO JIEMEHTa C KUCIOPOJIOM B CTETIEHU OKUCIICHHS —2,
B KOTOPOM CaM KHCJIOPOJI CBSI3aH TOJIBKO C MEHEE JIEKTPOOTPHUIIATEIHLHBIM 3JIEMEHTOM:

a) okcHj +

0) comnn

B) KHCJIOTa

2. OCHOBHBIE OKCHUIIBI:

a) okcua cepri(VI) SO3

0) okcun Hatpust Na20 +

B) okcup azota(IV) NO2

3. OCHOBHEBIE OKCHUIIBI:

a) oxcun azota(IV) NO2

0) oxcun cepri(VI) SO3

B) okcu meau(Il) CuO) +

4. KucinoTHble OKCHUIBI:

a) okcua cepoi(VI) +

0) oxcug Mmeau(Il) CuO)

B) oKcu/ IuHKa ZnO

5. KuciioTHbIE OKCHIIBI

a) oxkcup amoMuHug Al203
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0) okcup 1uHKa ZnO

B) okcuy azoTta(IV) NO2 +

6. AMdoTepHBIe OKCUIBL:

a) okcuy azota(IV) NO2

0) okcu uHKa ZnO +

B) okcuj HaTpusa Na20

7. AMdoTepHbIE OKCHIBI:

a) oxkcug meau(1l) CuO)

0) okcup azora(IV) NO2

B) okcuj amromMuHusa Al203 +

8. I'ne HaxoASTCsl HYKJIIEMHOBBIE KUCIIOTHI B 3YKapuOTax:
a) B MUTOXOHJIPHUSIX

0) B MeMOpaHe

B) B sipe +

9. Uto Takoe HyKJIEMHOBAas KUCIIOTA:
a) Ouomnosnmmep +

0) pacTBOp

B) HEOPTaHUYECKOE COCTMHEHUE

10. Bce KUCIOTBHI B CBOEM COCTABE UMEIOT KUCIOPO/I, TAK JIU 3TO:

a) ma

0) HeT +

B) HE U3YYEHO

11. Kucnoram COOTBETCTBYIOT CIIEYIOIIEE COEIUHEHNUE!
a) HBr +

6) HOH

B) NaOH

12. KucnoraM COOTBETCTBYIOT CIIEYIOIIEE COEINHEHNUE!
a) Na2SO4

6) H3A103 +

B) NaOH

13. KucioraM COOTBETCTBYIOT CIIEYIOLIEE COCTUHEHHE:
a) CH3COOH +

6) K3PO4

B) HOH

14. Kucnotel 00pa3yroTcsi Ipu B3aUMOICHCTBUU:
a) KUCJIOTHOTO U OCHOBHOT'O OKCHJA

0) OCHOBHOT'O OKCHIa U BOJbI

B) KMCIIOTHOTO OKCHJIa ¥ BOJIBI +

15. B3anmopelicTBE OCHOBAHHUS C COJIBIO:

a) NaOH + MgCl2 = NaCl + Mg(OH)2 +

6) NaOH + HNO3= HOH + NaNO3

B) NaOH + CO3 = NaHCO3

16. ®opmyia, COOTBETCTBYIOIIASI COJIH:

a) CH3COOH

6) NaHCO3 +

B) H3AlO3

17. ®opmyna, COOTBETCTBYIOIIAS COJIU:

a) HBr

6) CH3COOH

B) Mg(OH)CI2 +

18. ®opmyia, COOTBETCTBYIOLIASI COJIH:

a) HBr
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0) K2S +

B) K20

19. OcHOBaHUs MOTYT BCTYIaTh B PEAKIIHIO C:

a) OCHOBHBIMH OKCHIaMH

0) co BceMU HEOPTraHMYECKUMU BEIIECTBAMHU

B) KHCJIOTHBIMH OKCHIAMH +

20. KucnoTtHsle OKCHABI MOT'YT B3aUMOJAEHCTBOBATS C:

a) OCHOBaHHEM

0) CoJbIO +

B) KHCJIOTOM

PEKJIAMA

21. KucnoTHble OKCHIBI MOTYT B3aUMOJICHICTBOBATH C:

a) OCHOBHEIM OKCHJIOM +

0) xucaoTOM

B) OCHOBaHHEM

22. OKcuabl COCTOST U3 KUCIOPOAa U:

a) IByX 3JIEMEHTOB

0) ogHOIO 3JIEMEHTA +

B) TPEX 2JIEMEHTOB

23. Beibepure rekcaruapokcodeppar HaTpHs:

a) Na2[Fe(OH)4]

0) Na[Fe(OH)6]

B) Na3[Fe(OH)6] +

24. HuTpat altoMHHUS B paCTBOPE B3AaUMOJECHCTBYET C:
a) Ca(OH)2 +

0) Fe(NO3)2

B) KCI

25. 'mppokapOOHAT HATPHS PearupyeT ¢ KaKIbIM U3 dTUX BEICCTB:
a) 02 u CO2

6) NaOH u HCI +

B) CaCl2 u NaOH

26. Mexmy coboi pearupyror:

a) rugpokcua meau (II) u constnas kucnora +

0) kapOoHnat 6apus u ruapokcun meau (I1)

B) rApoKcul MarHusi U Hutpat ceuHua (II)

27. OcHOBaHHUS — 3TO:

a) CJI0’KHBIC BEIIECTBA COCTOSINKE M3 METallIa M KUCJIOTHOI'O OCTAaTKa
0) CII0’KHBIE BEIIECTBA COCTOSIIHNE U3 BOJAOPO/Ia M KHCIOTHOTO OCTaTKa
B) CJIOKHBIE BEIIECTBA, COCTOAIIME U3 ATOMOB METaJIa U TUAPOKCOTPYIIIBI +
28. Kakoe 13 npuBeICHHBIX HIKE BELIECTB SBJISACTCS OCHOBAHUEM:
a) Fe(OH)2 +

6) CaO

B) Na2S0O4

29. Uto obpa3yercs npu B3aumoeictsuu NaOH ¢ CO2:
a) coJIb U BOJIa +

0) colb U KHCIIoTa

B) OCHOBAHUE U OKCH]]

30. OcHOBaHHE TUCCOLUUPYET Ha:

a) KaTHOHBI BOJOPO/Ia M AHMOHBI KHCIIOTHOTO OCTaTKa

0) KaTHOHBI METAJIA U TUAPOKCH]T AaHUOHBI +

B) KATHOHBI METAJIJIa U aHHOHBI KUCJIOTHOTO OCTaTKa
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2.1.2. llpakTHyecKue 3aIaHUA U 3aa4H

[lpakTuueckne 3amaHus W 3aJa4d, 4YacTO HCIOJNB3yeMble B KadeCTBE
TUAAKTUYECKUX CPEICTB B €CTECTBEHHOHAYYHBIX TUCITUIIIMHAX, TAKKE MOTYT OBITh
(daceTHBIMHU.

3amaun, Kak ® Jpyrue JOUJAKTHYECKHE 3aJlaHds, MOTYT BBIMOJIHATh
oOydJaromniyro ¥ KOHTpoJupyromyk ¢GyHKIuA. Pemenwe 3amad MOXKET
OCYIIECTBISITHCS HA PA3TIMYHBIX TUTIAX W dTaIax 3aHsATHI.

Ha3zsanue TeMEbl 2.1 Tunbl XUMUYECKUX PEaKIUN

Pesynbrar 00ydueHus CocTaBisATh peakIuy COSAMHEHUs, pas3lIoKeHHUsI, 0OMEHa,
3aMEIIeHUS, OKHCIUTEIIEHO-BOCCTAHOBUTEIBHBIC PEAKIIUU
W peakIud KOMIUIEKCOoOOpa3oBaHUsl (Ha TpuMepe
THIPOKCOKOMITJIEKCOB aTIOMUHUS M LUHKA) C y4acTHEM
HEOPTraHUYECKHUX BEIIECTB

OO01IMe KOMIIETEHIIUU OK 01

3aKOHUYUTh YpPABHEHUSI pPEaKIUid, NPOTEKaAaHWE KOTOPHIX BO3MOXKHO (!);

YPaBHsATh; Ha3BaTh PCArcHThI U IIPOJYKThI pCAKIIUHU:
Al203+HCl—

Na20 + H20—
Fe + H2SO4 —
CaCO3 —
Zn+CuSO4—
BaCl2+K2CO3—
CaO+CO2—
Fe(OH)2—
CO2+H20—

.C+H2—

.H20—

. Al + H2SO4 —

. Na+O2—

. K20+H20—

. Cu(OH)2+H2S04—

AL+ 02 —

. Ca+ H20—

.S03 + CO2—

.BaO + H20—

21. Ompenenure maccy okcuna meau (I1), koropast morpedyercst nist momydenus 500 r

WO TN AL =

—_
— O

DO = = = e e e e e
S O 0 N O Dt W

HUTpaTa MEIM, €CIW JOJsi BbIXOJAa B pPEakiuu B3auMojaencTBusa okcuaa menu ¢ HNO3
cocTtaBirsieT 92%"?
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22. Ompepenutre 00beM (H.y., J1) aMMHaka, KOTOPBIM TIOJYyYUTCS TPU JACHCTBUHU
n30BITKa pacTBOpa THIPOKCHIA HATPHs Ha 48 T kKapOOHATa aMMOHUS, €CITH BBIXOJ B pPEaKIuu
coctaBiseT 70%?

23. Omnpenenute Maccy COJNH, T, KOTOpas oOpa3yercssi IpU pacTBOPEHUH B M30ObITKE
azotHo# kucnotsl 80 r okcuaa menu (II), ecnu Beixox B peakiuu cocrasisieT 80%?

24. Tlpu Tepmuueckom pasznoxxkenun 1700 r HuTpara HaTpus ObLI0 moaydeHo 174,4 n
Kuciaopoja (H.y.). Onpenennte MacCOBYIO 10O BBIXO/Ia B 3TOM pEeaKIIHH.

25. PaccumTaiiTe Maccy OKCHJa Mar"usi, KOTopas oOpa3yeTcs MNpU Pas3IoKEHUHU
TUAPOKCHIa MarHus Maccoi S50 T, eclu peakiys pas3IoKeHUH MpoIuia ¢ BeIxoiom 95,5%.

26. Kaxkas macca 6eH3oma (Kr) MOXKeT MOTy4duThes u3 369,6 M3 (H.y.) alleTUICHA, eCIu
JI0JIs1 BBIXO/1a OeH3011a cocTaBuia 65% OT TEOPETUYECKH BO3MOKHOTO?

27. Omnpeznenute Maccy CIUPTa, MOIYYEHHOro 1pu rugparanuu 40 o nmponuieHa (H.y.),
€CJIM A0S BBIX0/1a MPOAYKTa PEAKIMH CO-CTaBIsAET 65% OT TEOPETUUECKH BO3MOMXKHOTO.

28. OmnpenenuTe OO0 BBIXOAA B PEAKIMH KATATUTHUYECKOTO OKHCICHUS aMMHakKa
KHCJIOPOJIOM, eciu npu okuciennn 10 mons ammuaka obpasyercs 200 i1 oxcuma azora (I1)
npu H.y.?

29. Tlaper 6poma oobemom 20 11 cMemanu ¢ U3OBITKOM BOJO-POJa, B pe3yiabTaTe U3
cMmecH Beienuin 32 1 6poMoBonopoaa. Onpenennure A0T0 BeIxoaa, %, eciiu 00beMbl Ta30B
HU3MEPSUTHCH MPU OJJUHAKOBBIX YCIOBHUSIX.

30. Oxkcua xampuust Maccoit 0,64 xr narpenu no 1200° C ¢ nmo-cratoyHoil Maccoit
okcuna kpemuus (IV). Macca obpa3oBaBiierocs Cuiankara Kajablids okazayiach paBHo# 1,024
Kr. Onpenenute Bbxo (%) peakiyuu COCTUHEHUS.

31. U3 36 r metaHoaa ObLIO MOTyYeHOo 24 T AUMeTIIIoBOTO (upa. Paccunraiite BEIXOT
peaxkuuu AeruapaTaniun

Ha3BaHue TeMbl 2.2 DNEKTPOIUTHYECKAST JUCCOLUALUSA M MOHHBIN
oOMeH
Pesynprar 00yueHus CocTaBiaTh ypaBHEHMs] XMUMHUYECKUX PEAaKIMM HOHHOTO

oOMeHa ¢ Y4acTUEM HEOPTaHNYCCKUX BCIICCTB

OO01IMe KOMIIETEHIIUU OK 01 OK 04

1. HanmcaTh MOHHO-MOJIEKYJISPHBIE M MOJIEKYIISIPHBIE YPABHEHHS THAPOIIM3a COJIEH:

a) cynbgara xpoma (IIT) (CrxS0)s)

0) cynbhuna narpus (Na:S)

Y yKa3aTh PEAKIIUIO CPEIBI UX BOJHBIX PACTBOPOB.

2. HamucaTh HOHHO-MOJIEKYJIIPHOE M MOJIEKYJIIPHOE YPABHEHHUS TUIPOIIN3a XJIOPHIA
amovunns (AICh), Kak Bimser Ha paBHOBecHe THAPONN3a NPUOABIEHNE K PACTBOPY CIIETYFOIINX
BEILECTB:

a) xnoposogoporoii kucaots! (HC);
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6) rugpoxcuna kanus (KOH),

B) Hutpara natpus (NaNO1)'9

3. CocTaBUTH HOHHO-MOJIEKYJISIPHOE H MOJIEKYJISIPHOE YPABHEHHsI THAPOJIM3a KapOoHaTa
kamust (K2CO3) | Byraucants koncranry, crenens u pH ruaposnsa con B 0,01M pacrsope.

4. Yto npom3oiiieT Npy cIMBAHHU pacTBopoB xJopuaa keie3a (II) (FeCh) y xap6onara
HATpHA (Na:C03)? Hanucars YPABHEHUS PeaKuMil B MOHHO-MOJICKY/JISIPHON M MOJICKYJISPHOI
dpopmax.

5. Kakas u3 aByx coueii xaopua wuaka (Z0Ch) yap xnopun memun (CUCh) | ppy pasupix
KOHIEHTpauuaAX B 0oJbllell cTemeHH moasepraercsi ruapouausy? OTBeT MOTHBHPOBATDH

pacyeToM OTHOLICHHUSI CTeleHell ruapoan3a odeux coJieil. CocTaBUTh HOHHO-MOJICKYJ/ISIPHbIE
U MOJIEKYJISIPHbIC YPABHEHUS THAPOJIH3A ITHX COJICH.

Haszeanue temsl 4.1 Knaccudukanus, HOMEHKIIaTypa ¥ CTPOCHUE
HEOpPraHUYECKUX BEIIECTB

Pesynbrar 00yueHus KnaccupunupoBare  HeOpraHuyeckue  BeIIeCTBa B
COOTBETCTBHUH C UX CTPOCHHEM

OO01IMe KOMIIETEHIIUU OK 0l OKO02IIK 5.7

1. Beruucinuth 00bEM MHOKCHAA YyriepoJa MPHU H.y., B3STOTO KOJWYECTBOM BEIIECTBA 3
MOJIb.

2. Berauciauts maccy stunena (C,Hy), 3annMaromiero npu H.y. 00bem 28 J1.

3. Beraucnauth 00BEMHYIO JIOJTIO METaHa B cMecH, cocTosimei u3 30 1 meraHa, 5 11 3TaHa U 2
1 Bogopoaa. O0beMbI Ta30B U3MEPEHBI PU OJIMHAKOBBIX YCIOBHUSIX.

4. Imeetcst ra3oBasi CMECh, MAacCOBBIE JOJIM Tra3a B KOTOpod paBHBI (%): mMeraHa — 65,
Bozopoaa — 35. Onpenenure 00beMHBIC JJOJIM Ta30B B 3TOW CMECH.

5. BeIUHCANTE MAacCCOBBIE IO KaXA0TO U3 AJIEMEHTOB, BXOASIIMX B COCTaB YIIE€BOAOPOA,
dhopmyna kotoporo CgH».

6. 13 Hedtu momydaror OeH3MH (MaccoBas 10Jisi ero B He(pTH cocTaBisieT 25%) U Ma3yT
(55%). Ilpn nanpHelmiel mepepaboOTKe MazyTa MOJTYYalOT €Ile HEKOTOPOe KOJIMYECTBO OEH3MHA
(60% ot maccel Masyta). PaccumraiitTe maccy OeH3uWHa, KOTOpBIA OyaeT MoidydeH W3 HedTH
maccoit 200 kr.

Haszeanue Temsl 4.1 Knaccudukanus, HOMEHKIIaTypa U CTPOCHUE
HEOpPraHMYECKUX BEIIECTB

Pesynbrar 00yueHus KnaccupunupoBare  HeOpraHuyeckue  BeIIeCTBa B
COOTBETCTBHUH C UX CTPOCHHEM

OO1u1re KOMIEeTEeHINH OK 01 OKO021IIK 5.7
3ananue 1. BeiGepute OKCHUBI u3 CIIEIYIOIINX
BEILIECTB.
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H.SO, SO, Fe.O, CO; H.SiO; CaCoO, CaO CO;
SiO, NaOH Al(OH)3 Mn,O;, FeO SO, N.Os Na,O
3aganue 2 OTHeCUTE NMPUPOLY OKCHIOB. OTBETHI 3aIHUILIUTE B TAOJHILY.
Na.O SO, K0 CuO CrO; Mn.O, SiO. N:Os
CaOo SO; P:0s FeO MnO Al.O, BeO Fe.O;
OCHOBHble KUCMOTHbIE amdoTepHble
3ananue 3. Ha30BUTE OKCHUJBL.
1 BapuaHT 2 BapuaHT 3 BapuaHT 4 BapuaHT
Mn, O, Ag. O Cr .0, N: O,
Na, O Cao Li.O SO,
CO: N .Os Fe .0, BaO
PbO. Cu. O Cl .0, CO
BeO SO, FeO SnO;
N .0, ZnO Cl:0 Al :0O;
SeO, CuO CrO, CO,
P .0, NO, MgO NO
SO CrO; P .05 BeO
Ha3BaHue TeMbl 7.1 Knaccudukanus, crpoeHre 1 HOMEHKIaTypa

OpPraHN4Y€CKuUX BECIICCTB

Pesynprar 00yueHus

Knaccudunuposarsb
COOTBETCTBHUH C X CTPOCHUEM

OpTraHHU4YCCKUC

BC€IICCTBA B

OO01IMe KOMIIETEHIIUU

OKO0!I IIK 5.7

1 3aganue

1. Hanmmmre cTpyKTypHBbIE (hOPMYJIIbI COSMHEHUH 110 UX Ha3BaHUSM:
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a) 2,5-TMMETHUITCKCEH-3;

0) 2-MOHOMETWII-3,5- AUMPOTNHIIHOHAH;

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

r) 2,3-AuXJIOpreKcaHoBast KUCIOTa;

1) 2 - aMuHOOYTaH.

2. Hanummre cTpykTypHBIE (POPMYJIBI BCEX COSAMHEHHUH cocTaBa:

a) CeHio;

6) C5H110H;

B) C5H11N02.

3. "Tpernii numHui"

a) QJIKUH, HUTPOCOETUHEHUS, aJIKEH.

OTBET: HUTPOCOEAUHEHHUS

0) OyreH-2, menTeH-3, OyTaHaib.

OtBer: OyTaHaib

B) IICHTHH- 1, MeHTagueH-2,3, IIeHTaH.

OTBeT: meHTaH

4. [oxpOepute K TEKCTY MPABUIBHBIA TEPMUH OTPEACIICHUS TIOHSITHUS:
=) FUUUO - BEIIECTBA, OJJMHAKOBBIE 10 COCTABY, HO Pa3HBIE 10 CTPOCHUIO.

0) o - 3TO psifi COCNUHEHUU, CXOIHBIX MO CBOEMY CTPOEHHUIO M XHMHYECKHM CBOMCTBAM,
KOTOpBIE OTJINYAOTCS APYT OT Apyra IO COCTaBy MOJIEKYJ Ha OJHY UM Heckoiabko rpymnn CHo.

B) ............. - OTO U30MCPbI, OTIIMYAIOIIUCCA MMOPSAIKOM COCAUHCHHA aTOMOB.

) 3) [ MPEACTABISIET COOOM  COBOKYMHOCTh HECHUCTEMATHYECKUX HCTOPUUYECKU
CJIIOKMBLIMXCS HA3BAHUN OPTaHUYECKUX COCITUHEHUN.

,Z[) ......... - OTO MBJICHHUC CYHICCTBOBAHUA BCIICCTB, HMCIOLIUX OI[HHaKOBBIﬁ KQ4eCTBEHHBIA U
KOJIMYECTBEHHBIN COCTAB, HO PA3JIMYHOE CTPOCHHE M pa3HbIC CBOWCTBA.

OTtBeT: nM30Mepbl, TOMOJIOTHYECKUN pAll, CTPYKTYpHbIE M30MEpHI, TpaBHalbHAs HOMEHKJIATypa,
U30Mepus.

5. BcraBuTh mponyIiieHHbIe CI0Ba B TEKCT

BeiOpate  camyio  JUIMHHYIO  YIJICBOJOPOJHYIO — IIellb M HPOHYMEpOBAaTb  aTOMBI

(yrnepona)B Hell. Hymeparuio HauyMHAIOT C TOTO KOHIIA IIEMHU, K KOTOPOMY OJFKe
CTOUT (paguxan). Has3BaTe paauxansl B ( andasutHOM) mopsiake. Ilepen
Ha3BaHMEM KaXKIOro paJuKala yKa3aTb (HOMep) aTOMOB YIJIepoJia, ¢ KOTOPBIMU
CBSI3aHbI TAKUE PAJUKAIIbI.

6. BeIOpaTh MpaBUIIbHBIC YTBEPIKICHHS:
a) [{uc-TpaHc-u3omepus xapakTepHa sl COeAMHEHUM, COJIEpKAITUX ABOMHYIO CBSI3b UJIU IIUKII.
0) M3omepsl - BemecTBa, OJJMHAKOBBIC IO CTPOEHHUIO, HO Pa3HBIC IO COCTABY.

B) CTpYKTYpHBIMH Ha3bIBalOTCS U30MEPHI, OTINYAIOIINECS TOPSAIKOM COEIUHEHHS AaTOMOB.
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r) ATOMBI B MOJIEKYJIaX COSUHEHBI APYT C IPYTOM COTIIACHO WX BAJIEHTHOCTH.
Otset: ABI'

7. YKaxuTe, KaKue U3 MePEeUUCIICHHBIX COCTUHEHUH SIBIISFOTCSI OPraHUuIeCKUMHU:
a) Na,SOs3; 6) C5Hg; B) C,HsBr; r) CO,?

OrtBer: 0,8

8. Ha3zoBuTe npuBeCHHbBIE HIKE YIIIEBOJOPOBI 10 MEXIyHapo1HOH HoMeHKIaType IUPAK:

CHs

CH; - CH - CH: - CH- CH;4

a) CHs
CH;
CH:; -CH;-C - CH-CH;OH
6) CH: CH;

CH: - CH:; CH; - CH;

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

CH: CH; CH;

CH;

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

CH;

2 3aaaHue

1. BeBegute dopmyny BemecTBa, coaepxkamero 82,75% yrmepoma u 17,25% Bomopona.
OTHOcHUTENbHAS TNIOTHOCTH MAPOB 3TOTO BEIIECTBA 10 BO3AYXY paBHa 2.

Hano (yrmeBogopon)
m(BemectBa) =4,2 T
m(CO,)=13.2r
m(H,0)=54r
D 50sn (BemectBa) = 2,9

BriBecTu MONEKyIApHYIO GOpPMYITy BEIIECTBA.
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2. BeiBenute dopMyiy BemiecTBa, coaepxamiero 81,8% yranepona u 18,2% Bomopona. OTHOCHTETBHAS
IJIOTHOCTH MApOB 3TOr'0 BEUIECTBA MO BOJAOPOAY paBHa 22.

Hano (yrmeBogopon)
m(BemectBa) = 4,31

m(CO,)=132r
m(H,0)=0,7r
Dys (BemectBa) = 43
BriBectn MosekymsipHyto (hopMyiTy BelecTBa.
3 3ajanue
1. Cepoyrnepon comepxut 15,8% yraepona o macce. KakoBa mpocreiimas ¢popmyra 3TOro
BelecTna’
2. Conmepxxanue yriepoga B yrieBogopone coctaBisier 83,33%. IlnoTHOCTh mapoB
coeMHEeHUS 110 Boopoay — 36. KakoBa monekymspHas Gopmyna yriaeBogopoaa?
3. Hekoropast kucinora coaepxuT Boaopon (2,2%), won (55,7%) u xucnopon (42,1%).
Omnpenenute NpocTeHIyo GopMyiy 3TOH KHCIOTHI.
4. TInoTHOCTB MapoB MO BO3AYXY HeKoToporo ankaHa 4,414. Kakosa ¢popmyna ankaHa?
5. Coxrimn 7,2 v yrnesojgopona. IlnoTHocTs ero mapoB mo Bopopony cocrasiseT 36. B
pesynbrare peakimu obOpaszoBaniock 22 r okcuga yraepoxa (IV) wu 10,8 r Bomel. Kakoa
MoJieKyIsipHasi GopMyIia coeTMHeHus ?

Haszeanue Tembl 7.1 Knaccudukanms, ctpoeHre 1 HOMEHKIaTypa
OpraHn4YCcCKUX BCIICCTB

PesynpraT 00yueHus KnaccupunupoBarb ~ opranumuyeckue BEIIECTBA B
COOTBETCTBHUH C UX CTPOCHUEM

OO01mMe KOMIETEHIINT OK 01 IIK 5.7

3anava 1. ['a30Basg cMech COEPIKUT 3TaH, 3TUJIEH U aueTwieH. Kak goka3arh npucyTcTBue B
JTAHHOM CMECH KaXJ0ro u3 ra3oB? Hamummre ypaBHEHUS HEOOXOAMMBIX PEAKITAMN.

3amaua 2. BbigenuTe B YMCTOM BHUIE KOMIIOHEHTBI CMECH, COCTOSIIIEH W3 aleTHIICHA,
mporieHa 1 npomnana. Hanummre ypaBHEHUSI HEOOXOAUMBIX peaKLui.

3amaua 3. U3BecTHO, uto 1,12 11 (H.y.) cMecH aleTuiIeHa ¢ 3TUICHOM B TEMHOTE MOJIHOCTHIO
cBs3bIBaeTcs ¢ 3,82 M 6poma (= 3,14 r/mur). Bo ckoiabKO pa3 yMEHBIIUTCS 00BEM CMECH TIOCTIEe
MPOITyCKaHUS €€ Yepe3 aMMHUAaYHBIA PacTBOp OKcua cepedpa’?

3amaua 4. ['a3, BBIICTUBIIAICS TTPH CTOPAaHUU CMECH O€H30J1a U IIMKJIOTEKCEeHA, MPOIYCTHIIN
yepe3 M30bITOK OapuToBOoi Boabl. Ilpu 3tom momyumnm 35,5 r ocaaka. Haiinure mpoueHTHBIH
COCTaB MCXOJHOM CMECH, €CIIA TaKOe Ke €€ KOIMIECTBO MOXeT o0ecuBeTUTh SO T pacTBOpa Opoma
B TETPaXJOpUJE YIIepoa ¢ MaccoBoi fonei bpoma 3,2%.

3agavya 5 Hanumure ypaBHEHHS XUMUYECKUX PEAKIMH, MOATBEPKIAIONIMX IEHETHYECKYIO
CBSI3b MKy KJIACCAMU OPTaHUYECKUX COSAMHEHUI B cxeme 6. Pesynbrat oOcynuTe ¢ coceoM o
napre.

AnkaHbl — Anbgeruabl

CH., + 0O, Kar. — + H.O
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Anbgerngbl — Kap6oHoBble KUCNOTbI

+ Ag.0 t, aMMHUauYHBIH p-p — + 2Ag|

CnupTbl — Anbgeruabl

CH,-CH,-OH + CuO t— + Cu + H.O

Anbgerngbl — CnUpTbI

+ H, t, KaT. — CH,-CH,-OH

CnupTtbl — ManoreHNpousBogHble yrnesopgopoabl
FanoreHnpousBogHble yrnesogopoabl — CNuUpTbl
AnkaHbl — ManoreHNnpounsBogHble yrieBoaopoabl
FanoreHnpousBoAHble yrnesoaopoabl — ANKaHbl

AnkeHbl — FanoreHnpousBogHble yrnesoaopoabl
FanoreHnpousBofgHble yrnesoaopoabl — AJIKEHbI

3agaua 6 3anuInTe ypaBHEHUS PeaKLni, HIUTIOCTPUPYIOIIUX CIIEIYIOIINE TEPEXO0IbL:
| 4

a) Fe — FeCl; — Fe(OH), — Fe,0; —> Fe — FeSO; —

—> Fe(0OH), — FeO — Fe;

6) S— S0, — S0, — H,S0, —> 80,— S;

BaSO,

NaNO,
r) 8i — 8i0, — Na,8i0, —> H,Si0; — $i0, — 8i —
— Mg,S8i — SiH, — Si0,;
| 1
A)Na —> Na,0, — Na,0 — NaOH —> Na,C0; —>
—> NaHCO;— NaNQ; —* NaNQ,.
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3anava 7 3anuinTe ypaBHEHUS peaKLUi, WIIITIOCTPUPYIOIIUX CIEAYIOLNE PEBPAIIECHUS:

sl
a) C— CH, —> C,H, —> CH,;—C__—> CH,CO0H —>
H
e — C,H.0H —> C,H
3 ‘\"D_CEHE 205 2% 4

40

6) C— Al,C;—> CH,— CH,0H — H—C._ —>
H
sa—”° —s00
“OH i
8) C— CaC, — C,H,— CO, — C,H,,0; —> C,H,0H —>
0

— CHy—C, — CHyC00H — €0, —C.

3amaua 8 Onpenenure MIOTHOCTh METaHa Mo BOJAOPOTY.
3agaya 9 Onpeaenure MIOTHOCTh MPOMUIIEHA 10 TEIIHIO
3anava 7 Onpenennure IIOTHOCTh IAPOB ATaHOJIA 110 BO3AYXY.

2.1.3. IlpakTHKO-OPUEHTUPOBAHHbIE 3a]aHUS

IIpakTHKO-OPHEHTUPOBAHHbIE  3afaHus  (KaKk TEOPETUYECKHE, TaK U
pacueTHbI€), HalpaBJIEHbl Ha Pa3BUTUE PE3YJbTATOB O0YUYEHHUS] OCHOBHOIO MOJYJIS
(pasnmensl: «OCHOBBI CTPOSHUS BellecTBa», «CTPOCHHE U CBOMCTBA HEOPTAaHMYECKUX
/  opraHMuYeckux  BemecTB», «KuHeTHueckme M TEPMOJUHAMUYECKHE
3aKOHOMEPHOCTH IMPOTEKAHUS XUMHUUYECKUX PEaKLM», «/UCIIEpCHbIE CUCTEMBI») U
BBISIBJICHHE XMMHMYECKOM CYIIHOCTH OOBEKTOB MPHUPOABI, IPOU3BOJICTBA U OBITA, C
KOTOPBIMH 4YEJIOBEK B3aUMOJEHCTBYET B IPOLECCE NMPAKTUYECKOU AECATEIBHOCTH
(IpUKIAAHON MOLYJIB).

IIpakTUKO-OpUEHTUPOBAHHBIE 3a1aHUS MOYHO ONPENCIIUTD KakK
neJarornyecku mnepepaboTaHHbll (parMeHT MpodecCHOHATBHON 1eATeIbHOCTH
cnenuanucta. OHM pa3palaThIBalOTCS AJii MPOBEPKHM 3HAHUW U YMEHUH
oOyJaromuxcsi 1eUCTBOBaTh B IMPAKTUUYECKUX, HETUIMYHBIX, SKCTPEMAJbHBIX U
Apyrux curyanusx. Ilpy u3ydeHMM OUCHUIUIMHBI  «XHMHS»  IPAKTUKO-
OpUEHTUPOBAaHHbIE  3aJaHUSl  NPUMEHSIOTCA  JUIsl  aKTUBU3alUMU  y4eOHO-
[IO3HABATEJIbHOM J1€ATENbHOCTH 00yYarOLINXCS.

HasBanue temMnl 1.2 Tlepuonuueckuit 3akoH u Tadbnuna J.1.
Menpgeneena

Pesynbrat oOyuenust | Xapaktepu3oBaTh XHMHUYECKHE JJIEMEHTHl B
COOTBETCTBUU C ux MOJIOKEHUEM B
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MEPUOINYECKON CUCTEME XUMUYECKUX JJIEMEHTOB
J.1. Menneneena

OO01me KOMITETEHIINU OK 01

1. Pacrmpezenenue 3J€KTPOHOB B aTOME O PHEPreTUYecKuM ypoBHsM 2, 8, 4. Onpenenure,
Kakoil 310 3nemeHT. [IpuBeante GopmMynbl €ro BBICIIETO OKCHIA, THAPOKCHIA M BOIOPOIHOTO
CO-€IMHEHHs. YKaXWUTe Xapakrep coeauHeHui. IIpuBenure  ypaB-HEHUS  peakUui,
WJUTFOCTPUPYIOLIUE CBOMCTBA ITUX COCIUHEHUMN.

2. Hanuiure ypaBHEHHs peakiuil alloMUHUA co cieayro-mumu BemectBamu: CI12, O2, S.
Jlnig KaXKIoi peakIui COCTaBbTE 3JEKTPOHHBIN OanaHc, yKa)KUTe OKUCINUTENb U BOCCTAHOBUTEb.

3. C xakuMU U3 TEPEUUCIICHHBIX BEIECTB OyAeT B3auMOAeHCTBOBaTh okcua ¢ocdopa (V):
HCI, Ba(OH)2, SO2, H20, Li20? Ilpu-Beaute ypaBHEHUS BO3MOXKHBIX PEAKIIUN B MOJICKYJIIPHOM
Y MOH-HOM BHJI€. Y K)XXHUTE XapaKTep KaKJ0ro OKCUia.

4. IlpuBenute ypaBHEHHUS PEaKUU, C TOMOIIBIO KOTOPBIX MOMXKHO OCYHIECTBUTDH CIEIYIOIINE
MpeBpalICHUS:

Ca — Ca0O — Ca(OH)2 — CaCO3 — CaO.

Ha3Banue TeMbl 4.2  OU3NKO-XUMHYECKHUE CBOMCTBA
HEOPraHUYECKUX BEIIECTB

Pesynbrar 0Oyuenust | YcTaHaBIuMBaTh 3aBUCHMOCTD buzuko-
XUMHAYECKUX CBOMCTB HEOPraHMYECKHUX BELIECTB
OT CTPOECHMS aTOMOB M MOJIEKYJ, @ TaKXe THUIIa
KPUCTAJUINYECKOMN PEIIETKN

OO01me KOMIETEHIINN OK 01, OK 02 IIK 5.7

1.Hamucats ypaBHEHUS! XUMUYECKUX PEAKIUi, K OYKBaM T U ]I COCTaBUTh MOHHBIE (DOPMBIL:

a) H,SO4 + Mg 6) Na,O + HBr B) H,SO; + CaO r) CaCO; + HCI n) AICl; + AgNO3

¢) Ba(OH), + SiO,

2. OCyIIeCTBUTD MEPEXOIbI: KA — OKCHJ Kalusl — THAPOKCH] KUl — CYb(haT Kalus

3. 3amaua: CKOJIBKO KI' HATpHs MOTpeOyeTcs IJs peakUud B3aMMOJACHCTBHS C 16 Kr cepsl,
cozaepxaieit 25% npumeceit, eciiu cxema peakuuu: Na + S — Na,S

4. HamucaTh ypaBHEHHS] XUMUYECKUX PEAKIUI, K OYKBaM T U I COCTaBUTh HOHHBIE (DOPMBL:

a) H,SO4 + Mg 6) Na,O + HBr B) H,SO; + CaO r) CaCO; + HCI n) AIClL; + AgNO3

¢) Ba(OH), + SiO,

5. Ocy1ecTBUTh NePEeX0Ibl: Kaluii — OKCHJI KaJisl — TUAPOKCU Kaus — Cynabdat Kaaus

6. 3amaua: CKOJIBKO KI' HATpHs MOTpeOyeTcs IJs peaklUud B3aMMOJACHCTBHS C 16 Kr cepsl,
coaepxaieit 25% npumeceit, eciu cxema peakuuu: Na + S — Na,S

Hassanue tembl 4.3 Hnpentudukanus HeOpraHMIECKUX
BELICCTB

Pesynbrar oOyuenus: | OOOCHOBBIBATH  3HAUYEHWE W NPUMEHEHUE
HEOPTraHWYECKUX  BEMIECTB B  OBITOBOM U
MPOU3BOJCTBEHHON JIESATEIIBHOCTH 4YEJIOBEKa HX
(U3UKO-XUMUUYECKUMU CBOMCTBAMU
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OO01me KOMITETEHIINN OKO01TIK 5.7

1. Hanucare xumuueckue (opMysbl BEIIECTB, HAXOAAIIMXCA B Tpex Kombax, eciu: 1)
pacTBOp U3 MEPBOIl KOJIOBI OKpALIMBAET IJIaMsI B JKEJITBIN, a U3 BTOPOH — B (PHOJIETOBBIN IIBET; 2)
IpU HarpeBaHuu oOpasua u3 Tperberd Komobl ¢ NaOH mosiBuiics 3amax ammuaka; 3) Tpu
npunuBaHun pactBopa AgNO3 Bo Bcex o0Opaslax BBINAIM OCAaJKH Oeloro ILBeTa, NMpUYeM B
oOpasiie u3 TpeTheil KOIObI 0CaIOK PACTBOPHIICS MPHU T0OABICHUH BOIBI; 4) T0OABICHHE pacTBOpa
BaC12 crioco6cTBOBaNO BBITIAICHUIO OCNIBIX 0CAIKOB B 00pasiiax W3 BTOPOH M TPETheH KoJo; 5)
npunuBanue pactBopa HC1 mpuBeno k OypHOMY BBIICICHUIO Ta3a B 00pasIiie U3 BTOPOM KOJIOBI,
MpUYEeM 3TOT Ta3 BbI3Baj noMmyTHeHue pactBopa Ca(OH)2. OTBeT MOATBEpAUTH YpaBHEHUSMH
COOTBETCTBYIOILIMX PEAKLU B MOJIEKYJISIPHON M MOJICKYJISIPHO-UOHHOM (popme.

2. B detbipex konbax 0€3 ITHKETOK COIEPIKATCS PACTBOPHI CIEIYIOIINX BEIIECTB: COJISTHON
KHCJIOTHI, XJopuaa 6apus, cynbgata kanus, ¢pochara xanus. Vcnonb3ys JOMOTHUTETHLHO PaCTBOP
AgNO3, onpenenuTs, B KaKOH HIMEHHO KOJIOE COACPKUTCS KaKI0€ U3 YKa3aHHBIX BemecTB. OTBET
MOATBEPAUTH YPABHEHUSAMHU PEAKIUI B MOJIEKYISAPHONU U MOJIEKYJIIPHO-UOHHON (hopMe.

3. B maTh npoOupoK, coaepKanux pacTBOpbI XjaopuaoB kanus, meau (I1), 6apus, amroMuHMs
u xkene3a (1), no6aBunu pactBop NaOH. YkazaTh, B Kakux MMEHHO MPOOHPKAX HAXOIUIUCH
JAaHHBIE COJIM, €CIU B TIEPBOM MPOOMPKE BBIMMAJ OCAZOK OENOro IBETa, B YETBEPTOH — Trojydboro
IIBETa, B MATOM — Oyporo IIBE€Ta, a BO BTOPOM M TPEThel ocaaka He oOpa3oBanochk. [Ipu momomu
KaKOT0 peareHTa MOXKHO OIPENeIUTh COCTaB COMEPKUMOT0 BTOPOM U TpeTheil mpodupok? OTBeT
MOATBEPAUTh YPABHEHHUSIMU COOTBETCTBYIOLIMX PEAKIMH B MOJICKYJISIPHON W MOJIEKYISPHO-
MOHHOH (hopme.

4. B mare nmpoOHUpOK, colepKamux pacTBopsl cynbdaros Harpus, mapranua (II), mean (II),
amomuanst 1 xpoma (III), mo6aBumm pactBop NaOH. Vkazath, B Kakoil MMEHHO NTPOOHpKE
HAXOJUTCS KaXKIasi COJib, €CIIM B YETBEPTON MPOOHpPKE BhIMAJl 0CaJ0K TOIyOOro IBeTa, B TpeTheil
— CHHEBATO-CEPOro IBETA, B IEPBOM M MATOM MPOOUPKAX — OEJI0To IBETa, MPUIEM OCATOK B IISITOU
npobupke pactBopuiics mpu aoOaBieHnn u30biTka NaOH, a Bo BTOpol mpoOHpKe ocaaka He
oOpazoBasiock. OTBET MOATBEPAUTH YPABHEHUSMH COOTBETCTBYIOIIUX PEAKIIMI B MOJICKYISIPHON 1
MOJICKYJISIPHO-UOHHOH (popme.

Ha3Banue TeMbl Paznen 5. Kunernueckue u TepMOAMHAMUYECKHE
3aKOHOMEPHOCTH MPOTEKAHUS XUMHUUYECKUX
peakiuii CKOpOCTh XMMUYECKHUX PEaAKITUH.
XHUMHUYECKOE PABHOBECHE

Pesynbrat oOyuenus: | OO0OCHOBaHME M3MEHEHHS CKOPOCTH TEUYEHUs
XUMUYECKUX  peakuuid, HuX  O0OpaTUMOCTH.
Oc00EHHOCTH XMMUYECKOTO PABHOBECHSI.

OO01me KOMIIETEHIINN OK 01, OK 02 IIK 5.7

3aganue Nel. (2 6anna)

HPGI[JIO)KI/ITG CHOCOGBI YCKOPCHHA PA3JIOKCHUSA GBITOBBIX OTXO0O0B, UCITIOJIb3Ys U3YUYCHHBIC
BaMH (paKTOPHI, BIUSIONINE HA CKOPOCTh XUMHIECKOU peakiuu. OTBET 000CHYHTE.

3apanume Ne2. (2 Gaa)

[TpoBeauTe momMa IPOOIEMHBIN SKCTIEPUMEHT

26



Kynute B aniteke pacTBOp mepeKucH Boaopoaa. Bo3pMuTe Kycouek oTBapHOTO KapTodens
U Kycouek cwiporo. Ha kaxnpiii HalleliTe HEMHOTO TEpeKucHu Bojopoaa. Uto Habmomaere?
[Touemy? IlonbiTaiiTecs OOBICHUTH HAOIOJaeMBbIE.

3aganue Ne3. (2 6aj1a)

3HaHHE BIUSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOW pPEAKIMH IITUPOKO
IIPUMEHSETCS. B NMPOMBINIIEHHOCTH. Hampumep, nepBast cragusi MOJIYy4YEHUs CEPHOW KHUCIOTHI B
MIPOMBIIIIJICHHOCTH - O0KUT JKEJIe3HOT0 KoTdeaaHa

4F682(TB)+ 1102(;) = 2F6203(TB) + SSOZ(F) T+Q

[Ipennoxute MUHUMYM 2 QaKTopa, KOTOPHIE MOTIIN OBl YBETHYUTH CKOPOCTh XUMUIECKON
peakuuu.

3aganue Ned Dkcmecc-Tect (5 0a/110B)

1) 3auem Ham gOoMa HYXEH XO0NOIAWIbHUK? (C TOUKK XUMHKA)?

2) IloueMy B J1a0OpATOPHBIX YCIOBHSIX JUIsl MPOBENCHUS PEAKIUU THUIPOIIH3A Caxapo3bl
pacTBOp HYXXHO KHUISITUTh, a B MUIIEBAPUTEIILHOM TpakTe 3Ta peakuus uaetr npu t 36,6 °C u
ropaszo osicTpee?

3) [Touemy CKOPOCTh peaKIIuu TOPEHUS BEIIECTB B KMCIOpo e Oobie, yeM B Bo3ayxe? (B
BO3/yX€ KHCI0poaa Bcero 21%, cooTBeTCTBEHHO B YUCTOM O; BEILIECTBO CropaeT ObIcTpee.)

4) Ha kakoM NpUHIMIIE OCHOBAaHO TYIICHHE KOCTpa pa3OpachIBaHUEM TOPSIIUX JPOB?
(CxopocTh TropeHHsI TeM Bbllle, uYeM Oojbine VU MEHbIIe S TOBEPXHOCTH CropaeMoro
Marepuaa.)

5) XKene3o okuciasercs U Ha BO3AyXe, U B kuciaopoae. Ilouemy oHO roput B KUCIOPOAE U
He ropuT Ha Bo3ayxe? (KoHmeHTpauus Kuciaopoja B BO3yXE HUKE, YEM B YUCTOM KHUCIIOPOJE,
JUTSI OKUCJICHUS €T0 XBATa€eT, a JJIsl TOPEHUsI- HET.)

3aganue NeS. (5 0anioB)

Jaiite xapakrepuctuky peakuuu 2SO, +0;, «+-2S03 +Q:

a) M0 YUCILY U COCTaBY UCXOJHBIX BELIECTB U MPOIYKTOB PEAKLINH (PEAKLIHsl COCUHEHNSA);

0) 1o TeroBoMy 3P QeKTy (3K30TepMUUEcKas);

B) 110 N3MEHEHMIO CTEIICHEH OKHMCIICHUS (OKHUCIIMTEIIFHO-BOCCTAHOBHUTEIIbHAS);

I') 110 UCIIOJIB30BAHUIO KaTaau3aropa (KaTaIuTUIecKas);

J) TIO HaIrpaBJIeHUIO (0OpaTumast).

6.B cTopoHy Kako# peakiuu Npou30MAET CMEIIEHUE PAaBHOBECHUS B CIEAYIOUIUX CUCTEMaX:

1) 4HCI+ O, ~ 2H;0+2Cly, 4H,), <0,

2) 314(1() + 0(1") - C(r) + ZP(F), AHx.p.: 34,55 K,ZZD/C‘

MIpU: a) YBEIIMUCHUU JaBICHUS;

0) yBenTu4YeHUHU 00BEMA;

B) YMEHBIICHUHU TEMIIEpaTyphI:

7. Kak HYXHO M3MEHUTh JaBjieHHE, 00bEM, U KOHIIEHTpAIMH PEarupyrolIiX BEIIEeCTB B
cucreMe COr+H>Or) «» COxry+Hy) ,4T00Bl  yBEIUYUTH  BBIXOJ, HPOXYKTOB  PEaKIHU?
Omnpenenure 3HaKk AH oOpaTHOU peakiuu, €Ciu M3BECTHO, UYTO MPU YBEIHMYCHHUH TEMITEpaTyphl
paBHOBECHE CMECTHUJIOCH BIIPABO.

Kak noBnusier Ha paBHOBECHE CIEIYIOIIMNX PEAKIINM:

2H2(r)+02(1") « ZHzO(r), AHXP = - 433,6 K;ﬂ.?ic,'

CaCO3(K) - CaO(K)+C02(r) , AHXP =179,0 K,ZZD!C

a) MOBBILICHUE TEMIIEPATYPHI;

0) MOBBIIICHUE JABICHU?

OTBET NOSICHUTB.

8. [Touemy npu W3MEHEHUU JaBJICHUS cMenlaeTcs paBHOBeEcCHE
cuctemsl 2H,0 + O, «~ 2H,0 un He cMemaercsi paBHoBecue cucteMbl N> + O, « 2NO? Hanucatb
BBIPA)KEHHE JIJI1 KOHCTAHTHI PABHOBECHUS KAXKJ0M U3 JAHHBIX CUCTEM.
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Hassanue tembl 7.3 Wnentudukanus opraHUUYEeCKUX BEIIECTB,
UX 3HAYEHUE U IPUMEHEHHE B OBITOBOM U
IPOU3BOJICTBEHHOU

NEATEIbHOCTH YEJI0BEKa

Pesynbrar oOyuenusi | OOOCHOBBIBAaTh  3HAYEHHE U NPUMEHEHHUE
HEOPraHWYEeCKUX  BEHIECTB B  OBITOBOM W
IPOU3BOJICTBEHHOM JEATEILHOCTH YEJIOBEKa UX
(U3UKO-XUMUUYECKUMU CBOMCTBAMU

OO01me KOMIIETEHIINN OK 01,0K 020K 04 IIK 5.7

1. Kapookcurepanusi

A 3HaKOMO JIM BaM TMOHSTHE «KapOoKcuTepanusi»? B TepaneBTHYECKUX LEIIX
UCIIOJIB3YIOT Tra3000pa3Hoe BemiecTBO. [lo 3Tol mpuyuHE MOJ00HYH0 METOIUKY
Ha3bIBAIOT «T'a30BBIMH YKOJIAMH». JTa METOAMKA MCIOJIB3YyeTCs IS JICUCHHS
CEepACYHO-COCYAUCThIX  3a00J€BaHMM,  TOBBIIIEHUS  JJIACTUYHOCTH  KOXKHU.
[ToBbITIIEHNE COMEPIKAHMS ATOTO Ta3a B KPOBH TOBOPUT O HEKAYECTBEHHOU (PYHKITUN
KpoBH. CaMo€ YJIMBUTENBHOE, YTO OHO HCIOJB3YETCS B TBEPAOM BHUJE B MUIIECBOU
MPOMBINIUICHHOCTA JIUII  XPAaHGHUS W TIEPEBO3KH TMPOIYKTOB: PBIOBI, MsiCa,
MOPOKEHOTO.

3aganue

Boi0epuTe 01MH NPABUIbHBIH OTBET:

1. O xakoMm BelecTBE UAET peub?

A) yrJIEeKHUCIIBIN Ta3

b) xucnopon

B) ammuak

2. KakuMu XUMHYECKHMMH CBOMCTBAMHM 00J1aJ]aeT 3TO BEIIECTBO?

A) KUCIIOTHBIMU

b) ocHOBHBIMU

B) amdpotepupiMu

3. C 4eM MOKEeT BCTynaTh BO B3aUMO/IeicTBUE?

A) ¢ BOIOM, OCHOBHBIMU OKCUJAMH, LIEJI0YaMH, HEKOTOPBIMH COJISIMU

b) ¢ BOnoM, KUCTOTHBIMH OKCHJIAMU, IIET0YaMU, HEKOTOPBIMU COJISIMU

B) ¢ BO10M, KUCTOTHBIMH OKCHJIAMU, KUCJIOTAMH, HEKOTOPBIMH COJISIMU

4. C moMoIIbpI0 KaKOTO BEIIECTBA €r0 MOXHO OOHAPYXKUThH?

A) dbenondranenna

b) 6pomHOI BOIBI

B) n3BecTKOBOM BOJIBI

5. IlpuBeaute (HaKThl, KOTOPHIE JOKA3BIBAIOT OTPUIIATEIIBHOE BIMSHUE STOTO
rasza Ha »eJyJOYHO-KUIIICYHBIN TPaKT YeJIOBEKA.

2. IloBapenHas coib

N3BectHo, uro0 B Mupe go0biBaeTcs mnpumepHo 100 MUIIIMOHOB TOHH
MOBAapEHHOW conM B TojA. Ha mnuimeBble HyXAbl PacXOAyeTcs OKOJIO OJHOU
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YETBEPTOM YaCTH 3TOro KojaumdecTBa. Kyzaa ke uaer ocraapHas coJib?

[ToBapeHHasi coJib COBEPIICHHO HEOOXOAMMa MpPU MPOU3BOJACTBE MSCHBIX U
pPBIOHBIX ~ KOHCEPBOB, OHA HCIOJB3YeTCd B  METAUTypPrUYeCKOHM  oTpaciu
OPOMBIIIEHHOCTH, NpU 00pabOTKE MEXOB M pAa3IMYHbIX KOX, B IMpoIlecce
OPUTOTOBJICHUS] MbLIa, HWIAET [Js TOJYYeHHUS KaJbIUHUPOBAHHOW  COJBI,
npuMeHsiercss B MeAauiuHe. OCHOBHOM MOTPEOUTENb COJIM — XMMHYECKasi OTpacib
IPOMBIIIEHHOCTH. B 3TON 00jacTu Mcmosib3yeTcss HE TOJIbKO cama COjb, HO H
AJIEMEHTHI, COCTaBIIOIIKME €. B mpouecce 3aeKkTposn3a €e pacTBopa IMOIyqaroT
XJIOp, BOAOPOA M enkuii Hatp. M3 pacTBOpa €IKOro Harpa IMOJy4daroT TBEPIYIO
11eJ1049b — KayCcTUK. COeTMHSIS BOJOPO/ C XJIOPOM, MOJYYarOT COISHYIO KUCIIOTY.

3amaHue: cOCTaBbTEe YPABHEHHS, ONTUCAHHBIX B TEKCTE PeaKIIuil.

3. AuerniieH

OpHMM U3 caMbIX PacpPOCTPAHEHHBIX CIIOCOOOB CBAPKHU ILJIABJICHUEM SIBIIACTCS
ra3oBas CBapKa, KOTOpasi NMPOM3BOJUTCS C OOpa30BaHMEM Ta30BOr0 IUIAMEHU B
KaHaJlax cBapo4yHOIl ropenku. OO6pa3oBaHUE ra30CBAPOYHOTO MJIAMEHU HEBO3MOKHO
0e3 rasza aneruieHa. TeXHUYECKU aleTUJIeH MOMy4YaroT U3 Kapouaa KaibIusl.

3axanue

1. OOwscHUTe, Kakoil (U3MUECKUIl TOKa3aTelb IO3BOJSET HCIOJIb30BATh
aleTUJICH ISl CBAPOUYHBIX padoT;

2. CocTaBbTe YpaBHEHUE PEAKIIUU MTOTYUYEHUS alleTUIICHA;

3. CocTaBbT€ ypaBHEHHUE pPEaKIIMU TOPEHUS alleTUIICHA;

4. Beruncnoute 00bEM aleTUIICHA MOJYYEHHOTO M3 KapOuaa KaiblHMs Maccoiu
128 1, conepxaiero 5% mnpumeceid, eciu BbIXOJ aneTuieHa cocrasisier 80% or
TEOPETHYECKH BO3MOKHOTO.

4. Mos1o4Hasi KHCJIOTA

[IpomMexyTOYHBIM TPOAYKTOM OOMEHA y TEIJIOKPOBHBIX JKUBOTHBIX SIBIISICTCS
MOJIOYHAsI KHCJIOTa. 3amax 3TOH KUCJIOThl KPOBOCOCYIIME HACEKOMBIE YIJIaBIUBAIOT
Ha 3HAYUTEIHHOM PACCTOSIHUU.

3axanue

1. ITouemy HacekoMbIe (KOMaphl) OBICTPO HAXOJSAT CBOIO KEPTBY?

2. YcranoBute (HopMyay MOJOYHOM KUCIOTHI, KOTOpas MOMOTAeT HACEKOMbBIM
HaXOJUTh TEIJIOKPOBHBIX >KMBOTHBIX, €CJIM MAacCOBBIE JOJU JJIEMEHTOB B HEM
coctapisitoT: yriepoaa — 40,00%, sogopona — 6,67%, kucinopona — 53,33%.

3. CocTaBbTe CTPYKTYypHYIO (hOPMYITy MOJIOYHOM KUCITOTHL. HazoBuTe KUCIOTY
o HomeHknarype MIOITAK.

4. Ha oCHOBaHMM CTpPOEHHMS MOJIOYHOM KHUCJOTBI CHEJAaiTe BBIBOJ O €€
XUMHUYECKUX CBOMCTBAX.

5. Haiinure B uWHTEpHETE WIM JAPYTHX HWCTOYHUKAX HWHOOpPMAIUIO O
MIPUMEHEHUU MOJIOYHOU KUCIIOTBHI.

2.1.4. 3apanus Ja60paTopHBIX padoT

JlaGopaTtopHble pabOTHl SBIAIOTCS BaXKHOM 4YacThio y4eOHOro mpoliecca 1o
OUCHMIUIMHE W CIOCOOCTBYIOT (OpPMHPOBaHHIO Yy OOYyYaromMXCs YMEHUI
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MCCTIEOBaTh XWMHYECKHE TIPOIECCHl W SBJICHUS (IUIAHUPOBATh W TPOBOJUTH
XUMHYECKHE SKCIIEPUMEHTHI, HCCIIEOBaTh BEIIECTBA W TMPOBEPSTH THUIIOTE3HI,
oOpabaTeiBaTh U MHTEPIPETUPOBATH PE3YyIbTAThl KCIIEpUMEHTOB). JlabopaTtopHbie
paboThI TT0O XUMUH TMPEAYCMOTPEHBI B KOXKIOM pa3/ieiec OCHOBHOTO M MPHUKIIATHOTO
MomyJie (Tadi. 2).

Ta6nuna 2. JlabopaTopHble pabOTHI 110 XMMHUHU

Paznen JlabopaTopHas padora

Pazoen 2. Xumuuecxue peaxyuu | Jlabopamopuas paboma 1. « Peaxyuu
2UOPONU3A»

Paznen 3. Ctpoenue u Jlabopamopnasa paooma 2. «Ceoticmea
CBOMCTBA HEOPTaHUYECKUX Memanios u Hememauiog»
BEILECTB
Pazoen 4. Cmpoenue u Jlabopamopnas paooma 3. «I[lonyuenue
CBOUCMBA OP2AHUYECKUX SMUNIEHA U U3VYEHUE e20 CBOUCTNE»
geujecmsa
Pazoen 5. Kunemuueckue u Jlabopamopnasa paboma 4 «H3yuenue
MepMOOUHAMUYECKUE BNUAHUSL PA3TUYHBIX DAKMOPO8 HA CMeujeHue
3AKOHOMEPHOCMU NPOMEKAHUS | XUMUYECKO20 PABHOBECUSL»
XUMUYECKUX peaKryuti
Pazoen 7. Kauecmeennvie Jlabopamopnasa paboma 11. «Onpedenenue
peaxkyuu 0oHapy’ceHus CO0EPIHCAHUSL Y2IEeKUCTI020 2a3a 8 8030YXe
Op2aHUYecKux u noMeweHUsl IKCNpecc-memooom»
Heop2aHUuyecKux eeuecms

OobOopynoBanue Jjadoparopuu ¥ padoYux MecT Ja0OPATOPMU: MEH3YPKH,
MUTIETKU-KaMeIbHUIIBI, TEPMOMETPBI, MUKPOCKOII, JIYIIbI, MPEIMETHBIC U TTOKPOBHBIE
CTEKJIa, IUIAHIIEThl ISl KalelbHBIX peakiui, ¢GuibTpoBajibHas Oymara,
MPOMBIBAIIKUA, CTEKJIIHHBbIE MPOOUPKH, PE3MHOBBIC TMPOOKH, (QoHapuKku, HAOOP
PEaKTUBOB, CTEKJISIHHBIC TMAaJIOYKH, IITATHBBI Il MPOOUPOK; MEPHBIC LUIUHJIPHI,
BOPOHKU CTEKJISTHHBIE, BOPOHKU JeiauTeiabHble IunuHapudeckue (50-100 wmu),
CTYNKH C TeCTUKOM, (ap(opoBbie Yaliku, MUHIETHI, (UIBTPHI OyMakHbIC, Bata,
MapJisi, 4aCOBBIE CTEKJIA, DJIEKTPOIUIMTKH, JITA0OPATOPHBIE IITATUBBI, CIUPTOBHIC
TOPEJKHU, CIIUYKH, MPUOOP I TOJyYEeHHs Tra3oB (WM MpoOMpKa C ra300TBOJAHON
TpyOKOIi), JepKaTenu is NpOOMPOK, CKISHKH IS XPaHEHUS PEaKTHUBOB,
paszaaTtoyHble J0TKU; xuMuueckue crakansl (50, 100 u 200 mn); mmaTenu; NUHIETHL;
TUTEIIbHBIE MIMIILIBI; CEKYHIOMEpPHI (TaliMepsl), MepHbie npoOupku (Ha 10-20 mn) u
MepHbie KOJIOBI (25, 50, 100 m 200 wmum), BoasHas OaHs (WM TEPMOCTAT),
CTEKJISIHHBIC TAaJOYKH; KOHHMYECKHEe KoJIObl mjigs TutpoBanus (50 m 100 mn);
WHJMKATOPHBIC TIOJIOCKM [JIsi omnpeneneHuss pH u craHmapTHas WHIUKATOpHAas
HIKaJia; YHUBEPCAIbHBIN UHAMKATOP; nuneTky Ha 1, 10, 50 mn (mnum mo3atopsl Ha 1,
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5 u 10 mm), OropeTKu Iyig TUTpOBaHUsA, MeAuIMHCKHE mmpuibl Ha 100-150 wmu,
nabopaTopHbIEe W/WIIM aHAIUTUYECKHE Becbl, pH-MeTpbl, cymmibHbIN 1mKad, U Ap.
nabopatopHoe 000pyI0BaHUE.

[IpuBeneM mnpumepbl J1a0OPATOPHBIX pabOT Mo pazaeny 2 «XUMHUYECKUe
peakuumn» u pasnaeny 4 «CTpoeHue U CBOMCTBA OPTaHUYECKUX BEILIECTB».

Paznen 2. Xumuueckne peakuuu. Jlaboparopuas padora 1. «Peakuun
THPOJTH32»

Ha3Banue tembl Tema 2.2. «DnekTpoiuTrdecKas Iuccouuaus u
WOHHBIA 0OMEH»

Pesynbrar 0Oyuenus | CocTaBnaTh ypaBHEHUS XUMHUYECKUX pEaKLUu
MOHHOTO OOMEHAa C ydYacTHEM HEOPTraHWYEeCKUX
BEIIECTB

OO0111e KOMIIETEHIIUN OK 01, OK 04

a) chopmMynupyiTe LeNb IAHUPYEMOT0 SKCIIEPUMEHTA;

0) 00BSICHUTE, KaKOH MPOLIECC HA3BIBAIOT THIPOIM30M, KaKOW OH OBIBAET;

B) OOBSCHUTE, KaKUE CYIIECTBYIOT CIIOCOOBI J10Ka3aTeNbCTBA CYIIECTBOBAHUS THUAPOJIN3A
HEOPTraHMYECKUX U OPTaHHMYECKUX BEIIECTB;

) 00BACHUTE, KaK COCTABIISIETCS YpaBHEHHE THAPOIIN3A;

1) obwbsacHutTe, uro Takoe pH? Kak 3aBucHT HaHHBIN MOKa3aTelb OT KHCIOTHOCTH WIIH
OCHOBHOCTH CpeJlbl pacTBOpA;

€) OOBSICHUTE XOJ1 BBIITOJIHEHHSI SKCIIEPUMEHTA TI0 PELICHUIO Ka4YeCTBEHHBIX 33/1a4;

) TIEPEUNCIIUTE OCHOBHBIC ACTIEKTHI COOJIOICHMS] TEXHHKHA OE30MacCHOCTH IMpHU padoTe ¢
arpecCUBHBIMU peareHTamMH (FMAPOKCUI HATPHUs).

OobopynoBanue u mocyaa PeakTuBbI
1. CrexnsiHHBIE TPOOUPKHU 1. PactBop NaOH
2. IratuB ayis mpoOUpPoOK 2. PactBop Na,SO,

3. Pactop AICI;

4.  PactBop Na,CO;

5. PactBop Cu(OH),

6. KucnoTHO-OCHOBHBIM UHAMKATOP
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AJITOopuTM NpoBeieHus onbiTa Ne 1

Bonpocsl u 3a1anus

3aganune Ne 1. B Tpex nmpobupkax mozu
HOMEpaMH HaxOJSITCS paCTBOPHI TPEX COJICH:
XJIOpHU/1a AIIOMUHUS, Cylab(daTa HaTpus,
kapOoHara Hatpus. He mone3ysce npyrumu
peaKTUBaMH, ONPEACTUTE COCTaB KaXKJOH
MPOOUPKH.

1. laTh 0OBbsACHEHHE TPOBEIEHHBIM OIBITAM.
2. CocTaBUTh YpaBHEHUS PEAKIIUH,
MPOTEKAIOIINX B TPOOUPKE B MOJICKYJIIPHOM H
HOHHOM BHUJIAX.

AJITOPUTM NpOBe/ieHus1 onbiTa Ne 2

Bonpocs! 1 3a1aHus

3apanue Ne 2. Yto nmpou3onaeT, eciu
OXJIAJIUTh PACTBOP KapOOHATa HATPUS MU
N00aBUTh K HEMY THAPOKCH] HATPHs?

1.1. Hanute B mpoGupky 1-2 mi1 pactBopa
KapOoHaTa HaTpHsl.

1.2. OnycTuTh MPOOHPKY B CTaKaH C OYCHb
XOJIOTHON BOJOU WJIA CHETOM.

1.3. IIpoBeputs cpeny pacTBopa npu
MIOMOIIU KUCIIOTHO-OCHOBHOT'O MH/ANKATOPA.
1.4. o6aBuTH K pacTBOpY KapOoHaTa
HaTpUs TUAPOKCHU] HATPHSL.

1.Kako# nHIUKaTOP JIy4Ile UCIIOIb30BaTh IS
oIpezeNeHus Cpebl pacTBopa?

2. CocTaBUTh COOTBETCTBYIOIIUE YPABHEHUS
XAMHYECKHUX PEaKUUi, B MOJIEKYJISIPHOM U
MOHHOM BHUJAX.

AJITOPUTM NpoBe/ieHUus onbiTa Ne 3

Bonpocsl u 3a1anus

3ananue Ne 3. [IpoOneMHBIH OMIBIT.

1.1. B ogay ipoOupKyY ¢ pacTBOpOM
cynbdara menu (II) mpunute pacTBop
TUIPOKCUIA HATPHUSL.

1.2. Bo BTOpYIO MPOOUPKY C pacTBOPOM
cynbdara menu (II) mpunuTh pacTBop
KapOoOHAaTa HATPHSL.

1.3. CpaBHHTH IBET 0OPA3YIOITUXCS
0CaJIKOB.

1.4. O6paTuTh BHUMAHUE Ha BHIICIICHHUE
ra3a B OJJHOU U3 MPOOUPOK.

1.5. Onpenenuts, OTKyAa MOXKET
BBLIEIATLCSA OTOT ra3?

1.6. ITpoBepuTh Ka4eCTBEHHBIN COCTAB raza
ropsiIeH JTyYUHKOMU.

1.7. OOBSICHUTH TPOUCXOISIIIEE SBIICHUE.

1. CocTaBUTh COOTBETCTBYIOLUE YPABHEHUS
XMMHYECKUX PEaKIHi, B MOJICKYJIIPHOM U
MOHHOM BHJaX.
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AJITOPUTM NpoBeieHus1 onbiTa Ne 4 Bonpocs! 1 3a1aHus

3ananue Ne 4. [IpoOneMHBIH OMIBIT. 1. OOBSACHUTD IPOUCXOIAIIIEE SIBICHUE.
1.1. K pacTBOpY XJ10pHaa aTlFlOMUHUS 2. CocTaBUTh COOTBETCTBYIOIINE YPABHEHUS
IPUIIUTH PacTBOP KapOOHATa HATpPUS. XUMHUYECKHUX PEAKLHH, B MOJIEKYJISIPHOM U

MOHHOM BHUJAX.
3. OTBeTUTH Ha BOIIPOCHI.

J{nst yero B MEAUIIUHCKOM MPAKTUKE
HCIOJIB3YIOT PACTBOP MUTHEBOM COJBI IS
MOJIOCKAHUS TIPU BOCTIAJIUTENBHBIX
3abosneBaHusx ropmna? KakoBa poib ruapoiamnsa
B nnpupoje? [ToueMy pacTBOp MbLIa IEHUTCS B
Boze?

1. Ilpoananu3upoBaTh COOTBETCTBUE MOMYUYEHHBIX PE3YJIbTaTOB TUIAM ruapoiusa. Cuenarhb
COOTBETCTBYIOIINE BHIBOJIBI.

2. CdhopmynupoBaTh BBIBOABI O 3aBUCUMOCTH THIA THIPOJIM3a M KHUCIOTHOCTH CpPEJIbI
pacTtBopa.

Pa3znen 4. ®U3UKO-XMMUYECKHE CBOIICTBA HEOPraHUYECKUX BelleCTB.
JlaGopaTopHnasi paéora 2. «<CBoiicTBa METALJI0OB»

Ha3Banwme TeMmbl 4.2  OU3NKO-XUMHYECKHUE CBOUCTBA
HEOPraHMYECKUX BEILIECTB

Pe3ynbrar 00yueHust | YcraHaBiIuBaTh 3aBUCUMOCTD ¢duzuKo-
XUMHAYECKUX CBOMCTB HEOPraHMYECKHUX BELIECTB
OT CTPOECHMS aTOMOB M MOJIEKYJ, @ TaKXe THUIIa
KPUCTAJUINYECKOMN PEIIETKN

OO01mMe KOMIETEHIINN OK 01, OK 02 IIK 5.7

Obopyoosanue: TATUB C IPOOHPKAMHU.

Peaxkmuenl: pacTBOp IIMHKA XJIOPHIA, KYIPYyM cyiabdara, IIoMOyM XJIOpHIa, TUTIOMOYM
HUTpaTa, KyIpyM HUTPaTa, XJOPUIHONU KUCIOTHI, CyIb(AaTHON KUCIOTHI, ME/lb, IIMHK, CBUHEII.

C npaBuiIaMy TEXHUKH 0€30MIaCHOCTH O3HAKOMIICH:

noANHUCh

Xon padoTsI:

Omnbit 1. Cpasuenue xumuyeckoii akmueHOCMU Memaiios.

A). BozpmuTe aBe npoOupku. B nepByto noneiite 2 Mi pacTBOpa CoJId LIMHKA, BO BTOPYIO
npobupky 2 mi pactBopa conu menu (II). B mepByro mpoOUpKy MOJOXKHTE KyCOYeK MEIH, BO
BTOPYIO — IIUHK.

Habnooenus:

3anuwiume XumuyecKyio peakxyuro 8 MoOAeKyJIAPHOU (hopme u UOHHOU Gopme

b). Bo3bmutre aBe uucteie mpoOupku. B mepByio Hameiite 2 mi pactBopa ILIIOMOyM
HUTpaTa, BO BTOPYIO — CTOJIbKO ke pacTtBopa KynpyM (II) autpara. B mepByto mpoOupky omyctu
KyCOUY€K M1, BO BTOPYIO — KyCOUEK CBHHIIA.

Habnooenus:
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3anuwiume xumuyeckyio peakxyuro 8 MOAeKyJIAPHOU (hopme u UOHHOU Gopme

OmnbIT 2. Bo3delicmeus Memanios ¢ pacmeopamu KUciom.

Bo3pmeMm Tpu umcThle TpoOMpKH. B mepByl0 NpOOHpPKY OIMYCTHM KYyCOYEK MEIH, BO
BTOPYIO — MarHus, B TPEThIO — IIMHKA. B Kaxxayro mpoOUpKy HalbeM 1Mo 2-3 Mi pa30aBIEHHOTO
pactBopa Cyinb(aTHON KHCIOTHI.

Habnrooenus:

3anuwume xumuueckyo peakyuio 8 MOIeKYIAPHOU hopme u UOHHOU hopme

OnbIT3. B3aumooeticmeue mMemaiios ¢ 60001l

BosbpmuTe Tpu 4HCTBIX TpOoOHpKH. B mepByr0 OMyCcTUTE KyCOYEK MEId, BO BTOPYIO —
MarHus, B TPETHIO - IMHKA. B KaX1yt0 U3 mpoOUPOK HAIEHTE 1O 2 MJT BOJIBI.

Haobnwoenus:
B tex mpoOupkax, rie He IpPOU30III0 HUKAaKUX U3MEHEHUH, HarpenTe.

Habnwooenus:
3anuwume xumuueckyio peakyuio 8 MOIeKYIAPHOU hopme u UOHHOU hopme

CnenaiiTe 001U BLIBO:
Kaxue xumuuecxkue ceolicmea memaniog 6vl paccmompenu 6 Xooe J1abopamopHOu
pabomwi?

Paznen 5. CkopocTh XUMHYECKUX PeaKIMid.
XuMu4eckoe paBHOBecHe
JladoparopHasi pabora 4. «CropocTh XMMH4YEeCKHUX peakuuii. Cmenienmne
XHMHUY€CKOr0 PABHOBECHSI»

Hassanue tembl Tema 5. CKOpOoCTh XUMHUYECKUX PEAKIIUI.
XUMHYECKOE PaBHOBECHUE

Pesynbrar oOyuenus: | O60CHOBaHWE M3MEHEHHS CKOPOCTH TEUEHUS
XUMUYECKUX  peakluid, HX  O0OpaTUMOCTH.
Oco0eHHOCTH XMMHUYECKOTO PABHOBECHS.

OO01mMe KOMIETEHIINN OK 01, OK 02IIK 5.7

Heo0xoaumble mpuOOPHI M PEAKTUBBI: IITATUB C MPOOUPKAMHU, 3AKUM JIJIs
mpoOupok, ropenka, pactsopsl FeCls;, KCNS, K,Cr20,, H,SO,, KOH, pactBopsI
ﬁoz:a " KpaxmaJjia, KpI/ICTaJIJII/I‘{CCKI/Iﬁ (I)CHOJ'I(I)T&JICI/IH.

ITopsinok BbINOJIHEHUS Pa0OThHI

OnbiT 1 BiivsHre KOHIIEHTpAUU pearupyolrX BEIIeCTB Ha XUMUYECKOEe paBHOBECHE

B sTOM ombITe H3yyaercs oOpaTuMast peakius Mexay pactsopamu xsopuza xenesa(Ill) FeCl3 u
ponarmnaa kanuss KCNS. PacTBop nprnodperaer KpacHYIO OKpacKy BCIEACTBHE 00pa3oBaHUs
ponannaa xene3a(lll) Fe(CNS)3.

[To u3MeHeHHI0 MHTEHCUBHOCTH OKpAIlIMBaHUSI PaCTBOpPa MOXKHO CAENaTh BBIBOJ 00 M3MEHEHUH
koH1eHTpanuu Fe(CNS)3, a, 3Ha4uT, ¥ 0 CMEIIEHUH PaBHOBECHSI 00paTHMOTro IpoIecca.

1 B mpobupky BHecuTte no ase-Tpu Karu pactBopoB FeCI3 u KCNS. OtmeTbTe mpoucxoasiime
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U3MEHEHUS.
2 JloBemute 00OBEM TMMOJYYEHHOTO pacTBOpa MNpUOIM3UTENbHO A0 2/3 mpobupku. JIErkum
B30QJITBHIBAHNMEM TE€pEMEIaliTe pPacTBOpP IO OJHOPOAHOTO OKpAIIMBaHHUS W pa3JeliuTe ero Ha
YEThIpe TPOOUPKH.

3 B oany u3 npoOupok no karmsiM go6asste pactBop FeClI3, Bo BTopyto — pactBop KCNS, B
TPEThIO — HECKOJIBKO MUKpoiimnarenei kpucrammuyeckoro KCI 1o mosiBieHus BUAUMBIX
U3MEHEHUH. MI3MeHeHne MHTEHCUBHOCTH OKPAIIUBAHUS PACTBOPOB JIETKO 3aMETUTh CPABHEHHUEM C
OKpacKOHW pacTBOpa B YETBEPTOU MPOOHPKE.

4 Pe3ynbTaThl HAOIOICHUH 3aHECUTE B TAOJIHILY.

Ne . 3menenne HHTEHCUBHOCTH Hanpasnenue cmenmenus
JloOaBnisieMblii peareHT
OKpalllMBaHUs pacTBOpA paBHOBECHSI
1 FCC13
2 | KCNS
3 | KCI

5 3anumure ypaBHenue peakunu Mexay FeCI3 u KCNS, cocraBbre
BBIPOKECHHE KOHCTAHTHI PABHOBECHS ATOM PEaKInu.

B BbIBOjax OTMEThTE, B KAKOM HAINPABICHUM CMENIAETCS pPAaBHOBECHE IPU YBEIUYCHUU
KOHIIEHTpanuid ucxonubix BemecTB? [IpoaykToB? Jlaiite 0OBsICHEHHE ITOMY SIBICHHUIO C TOYKH
3penust npuHuuna Jle [llarense. Brauser nu u3MeHeHUE AAaBICHUS HA CMEILEHUE PAaBHOBECHUS B
uccienyeMon cucreme?

OmnbIT 2 BiinsiHue cpepl Ha CMELEHUE XUMUYECKOTO PAaBHOBECHS

B pactBopax, comepxaniyux mecTUBaJICHTHBIA XpOM, ycTaHaBiuBaeTcsi paBHoBecue 2CrO 2— + 2—
4 + 2H 2 Cr207+ H20 xpomar-uoH OuxpomaT-woH (KENTHINA) (opaHkeBblil) M3meHeHue
KOHIICHTpallui HOHOB Boaopoaa H+ cmermaer 3To paBHOBECHE.

1 B mpoGupky nomectute 5-6 kanenb pactBopa K2Cr207.

2 K stomy pacTBOpy MO KamisiM [I00aBisiiTeé KOHIIGHTPUPOBAHHBIA pPACTBOp MIETOYH H
Ha0Ir0aliTe N3MEHEHHE OKPACKH.

3 Korna pactBop cTaHer *ENThIM, 100aBbTE MO KAIUIIM KOHIICHTPHPOBAHHYIO CEPHYIO KUCIOTY H
HaGmronaiiTe mosiBjieHHUE OpaHKEBOM OKPACKH.

4 OnbIT MOXHO NOBTOPSTh HECKOJIBKO pa3. Crenaiite BBIBOJ O BIUSHUM KUCIOTHOCTH CpPEbl Ha
YCTOWYMBOCTh XpOMAaT- U OUXPOMaT-HOHOB.

OmnbiT 3 BiinsiHue temneparypbl Ha XUMHUYECKOE paBHOBECHE
IIpu B3auMmoneiicTBUM Hoga ¢ KpaxMaloM o00pa3yeTcsi CHHEE BEIECTBO CIIOKHOTO COCTaBa
(Mopokpaxmai) o + KpaxMai & HoJgokpaxmail

1 B mpoOupky Haneite 3—4 mu1 pacTBopa Kpaxmaia u qo0aBbTe 2-3 KaIiu pacTBopa Homa (10
MIOSIBJICHUSI CUHEN OKPACKH).

2 HarpetiTe mpoOupKy ¥ HaOJIIOAalTe M3MEHEHHE OKpaliuBaHus pactBopa. Oxiyagute TpoOupKy
BOHOﬁ, OTMCTHTC NPOUCXOIAIINC U3MCHCHUS.

4 Cnenatite BoIBOJ 0 TerioBoM 3¢ dexkre AH peaknun oOpa3oBaHust MogoKpaxmana. IDK30- WU
OSHAOTCPMHUYCCKUM ABJIACTCA 3TOT Hpouecc?

JlaiiTe 00BsICHEHHE STOMY SIBICHHUIO ¢ TOUKH 3peHus npuniumna Jle [llatenspe.

Pasznen 7. Ctpoenue u cBOCTBA OpraHnyeckux Bemects. JlaboparopHas
pabora 3. «IlosryyeHune 3THIEHA U M3YYEHHE €0 CBOWCTB»

Hassanue tembl Tema 7.2. «CBoiICTBa OpraHUYECKUX
COCIUHEHU»
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YcraHaBiIuBaTh 3aBUCHMOCTD buznko-
XUMHYECKUX CBOWCTB OPraHUYECKUX BELIECTB OT
CTPOCHUSA MOJIEKYJ

Pesynbrar 00yuenus

OO01me KOMIIETEHIINN OK 01,0K 020K 04 IIK 5.7

1. Bonipochl AJ1s1 10nmycKa K J1adopaTopHOii padoTe

a) copMyIHpYyITE 11eJb MIIAHUPYEMOT0 SKCIIEPUMEHTA;

0) 00BSICHUTE, K KAKOMY KJIACCy OPTaHMYECKHUX BEIIECTB OTHOCUTCS 3TUJICH;

B) OOBSCHUTE, KaKUMU XHMHUYECKUMHU CBOMCTBaMU OO0JaJarOT BEUIECTBA
JAHHOTO KJlacca, Kakhe KAayeCTBEHHbIE peakuuMd s HUX OOHapyKeHUs
UCTIONB3YIOTCS;

r) OOBSCHUTE, KAaK MOKHO TOJTYYUTh BEIIECTBA JAHHOTO KJIacca COCIUHCHHUN B
1a00pPaTOPHBIX YCIOBUSIX;

1) OOBSICHUTE, U3 YETO COCTOUT MPHUOOP JJIsl TIOTyUCHHS Ta30B;

€) MepPeYNCIINTEe OCHOBHBIE ACTIEKTHI COOIOICHNS TEXHUKNA O€30MaCHOCTH TPH

padore ¢ JIBXX = (STMNOBBIM  COUPT),  arpecCUBHBIMU  peareHTaMu
(KOHLIGHTpUpOBaHHAsi ~ CepHasl  KHUCJOTa),  HarpeBaTelbHBIMU  MPUOOpaMH
(CIUpTOBKA).
2. IlpoBeeHne onbITOB
OobopynoBanue u mocyaa PeakTuBbl

1. CrexnsiHHBIE TPOOUPKHU 1. Konuentpupoanusiii pactop H,SO,

2. IrtatuB ayis mpoOUpPoK 2. OTUJIOBBIN CIUPT

3. CouproBkKa 3. PactBop KMnO,

4. Cnuuku 4. bpoMHas Boia

5. Ilecok

AJITOpUTM npoBeieHus onbiTa Ne 1 Bonpocs! 1 3a1aHus

1. Ilomy4nTh 3THIEH ACTUAPATALIMEN ITUIOBOTO
CIUpTa, OOHAPYKUTh €r0, U3yUYUTh €r0 CBOWCTBA.
1.1. B npoOupKy HamuTh 2—3 MJI 3TUIOBOTO CIIMPTA
¥ OCTOPOKHO J100aBUTH 6—9 M
KOHLIEHTPUPOBAHHOW CEPHOU KUCIOTHI. 3aTeM
BCBINIaTh HEMHOTO IIPOKAJIEHHOT'O ITecKa (IIeCOK MUIIN
MEJIKME KYyCOUKH MEeM3bl BBOJAT JJIS1 TOI'O, YTOObI
IPEIOTBPATUTD TONYKHU KUAKOCTH NPU KUIICHUH).

1. Uro mpoucxoaur B
npobupke? Uto
HaOmromaere?

2. K xakomy Ty
XAMHUYECKUX PEAKIUN
OTHOCSTCS OTH
npoueccol? Kak
Ha3bIBAIOTCS?
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3aKpbITh NPOOUPKY MPOOKOI € Ta300TBOIHOM 3. Kak MeHseTcs okpacka

TpyOKOM, 3aKPENUTE €€ B IITATHBE U OCTOPOKHO pactBopos? ITouemy?
HarpeTh COAEPKUMOe pooupku (puc.1) 4. KakuM 1iaMeHem
CH roput 3tusnen? [louemy?
— N 5. CocTaBuTh ypaBHEHUS
C,H.OH - ’ IPOTEKAIOIINX
10 (3
H,SO, IIPOIIECCOB.

(xoHIL )

Br,  KMnO,

1.2. OCTOpOXHO, pPABHOMEPHO HAarpeTh CMECH.

1.3. B npyryto npoOupky Hamneiite 2—3 mi
pa30aBIEHHOTO pacTBOpa MEpMaHraHaTa Kajus, U
NPOMYCTUTE Yepe3 HETO Ta3.

1.4. B TpeTbio MpoOUPKY HATUTH 2—3 MJT OpOMHOM
BOJIbI, OITYCTUTh Ta300TBOIHYIO TPYOKY /10 JTHA STOU
POOHMPKH U TIPOIYCTUTH Yepe3 OPOMHYIO BOTY
BBIJICTISIOIIHMIACS Ta3.

1.5. BeiHyTh Ta300TBOHYIO TPYOKY M3 pacTBOpa U
MOBEPHYTh €€ OTBEPCTUEM KBEPXY, MOIKEUD
BBIJICTISIFOIIMIICS Ta3 (puc.2).

C.H;OH (aTtuno-
BBI# CIINPT)

H2S0;

3. O0padoTKa pe3yJabTaTOB ONbITOB

1. Ilpoanamu3upoBaTh COOTBETCTBHE IOJIYYECHHBIX PE3YyIbTaTOB cCroco0aM
MOJIyYeHUs] HENpEeIeIbHbIX YIJIEBOJOPOJIOB psAna 3TwieHa (ankeHoB). CrenaTh
COOTBETCTBYIOIIUM BBIBOJI.

2. ChopmynupoBaTh BEIBOJ O (PU3MKO-XUMHUUECKUX CBOMCTBAX ATUJICHA.

3. ChopmynupoBath BBIBOJ O CIIOC00ax 0OHAPYKEHUSI dTUJICHA.
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Paznen 7. Ctpoenne U CBOMCTBA OPraHUYeCKUX BeulecTs. JIabopaTopHas
pabora 4. «Onpenenenne coaep:KaHus yrieKNuCcJI0ro ra3a B Bo3ayxe
NOMeIleHUsI IKCIPECC-MeTOT0M»

HasBanue teMbl 7.3  Wnentudukamus opraHuueCKuX BEIIECTB,
WX 3HaYCHHE U PUMEHEHUE B OBITOBOM U
MPOU3BOJACTBEHHOU

JIEATEILHOCTH YeJI0BEKa

Pesynbrat oOydenus: | YcraHaBimBaTh 3aBUCUMOCTD busuKo-
XUMHUYECKUX CBOMCTB OPraHUYECKUX BEIIECTB OT
CTPOEHHUS MOJIEKYJT

OO01mMe KOMIETEHIINN OK 01, OK 02 OK 04 TIK 5.7

Jlnst onpenenenns kouuenTparuu CO2 B Bo3ayxe pa3padoTaHO HECKOJIBKO METOIOB, HO
B CAaHUTAPHON MpPaKTHKE HamOoJee MIMPOKOE MPUMEHEHHME HaIled MOPTATUBHBIA SKCIPECCHBIN
meron Jlyare-llekkennopda B mogudukarmu J[.B. [Ipoxopora.

[IpyHiMn MeToJa OCHOBAaH Ha IMPONYCKAaHMM HUCCIEAYEMOTO BO3JyXa uepe3
TUTPOBAHHBIM pPAacTBOp VIJIEKUCIOrO HATpUs B MNpUCYTCTBUU (eHondranenna. [Ipu sTom
npoucxomut peakuus Na2CO3+H20+CO2=2NaHCO3. PactBop ¢enondranenna, KOTOPHII
MMEET PO30BYIO OKPACKY B IIEJIOYHOM cpene, mocie cBsa3biBanus CO2 obecrBeunBaeTcs (Kucias
cpena).

AHaJIN3 HCCJIeyeMbIX P00

Ilepen anamu3oMm BO3AyXa TOTOBAT pPAa0OYM PAcTBOP YIVIEKHCIOIO HATPUS C
koHueHTpauuei 0,1 M nyrem pa3Benenus cranaaptHoro pactsopa Na2CO3. [[ns 3toro k 2 M
craggaptHoro pactBopa Na2CO3 mnpubaBnsioT 8 MJI JUCTHUIMPOBAHHON BOIbI. PactBOp
TIIATENbHO MepeMemunBaioT, no6asnsaior 2-3 kammu 0,1% pactBopa ¢enondranenna. Pactop
MEePEHOCAT B CKISHKY (puc. 1) mnu B mmpun (puc. 2). B mepBoMm ciydae K JIMHHOW TpyOKe
CKJITHKU-TIOTJIOTUTENS C YTOHYEHHBIM HOCUKOM IPHCOEAMHSIIOT PE3UHOBYIO TPYIIYy C KJIAllaHOM
WA HEOOJIBIINM OTBEPCTHEM. MeJIEHHO CKuMasi U ObICTPO OTITyCKasl IpyIly, IpOJyBarOT 4epe3
pacTBoOp Hcciaenyemslii Bo3ayx. llocie kaxkIol IpOLyBKHM CKIISIHKY BCTPSXUBAIOT IS IIOJIHOTO
nornomeruss 6 CO2 u3 mopuuu Bo3ayxa.

Jia orpanndenus nocrymuieHns CO2 ¢ BO34yXOM BO BPEMsI BCTPSIXUBAHUS CKIISIHKM Ha
KOPOTKHI KOHEIl CTEKJISHHOW TpYyOKM CKJISSHKH-IIOIJIOTUTENS Ha/eBalOT PE3UHKY, Ha KOTOPOH
bukcupyercs 3aKUM.
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Puc. 1. — IIpubop ansa onpenenenus konuentpanuu CO2 no Jlynre-llekkenaopdy a —
pe3rHOBasl TpyIla JUisi TMPOAYBKH BO3AyXa C KJamaHoM; O — CKJISHKAa C PacTBOPOM COABI U
dbenondTanenHa

Puc. 2. — lnpur anist onpenenenust kKonueHTparuu CO2

Bo BrOopom ciywae B mmpwui, HamojgHeHHBIH 10 Mi paGodero pactBopa COAbl C
benondrarenHom, repxka ero BepTUKaIbHO, HAOUPAIOT MOPLHUIO MCCIETYEMOro BO3JyXa. 3aTeM
SHEPrUYHBIM BCTpsixuBaHueM (7-8 pa3) BO3AYyX MPUBOAAT B KOHTAKT C MOTJIOTUTENEM, ITOCIIE YETO
BO3JIyX BBITAJIKMBACTCSI U BMECTO HEr0 HaOWpaeTcs OJHA 3a JAPYrol MOPIUH HCCIIETYyEeMOTO
BO3[yXa J0 MOJHOrO obOeclBeuMBaHUs pacTBopa B mmpuile. CUMUTaIOT KOJUYECTBO OOBEMOB
(mopuuii) BO3yxa, MOUIEAIINX Ha 00ECIIBEYMBAHUE PACTBOPA.

AHanu3 BO3AyXa MOPOBOASIT B MMOMEMICHMM W (WIM) 3a MpeaeaaMHi IOMEIICHUS
(atmocdepHbIit Bo3nyx). PesynapTar paccuMThIBaIOT TO OOpAaTHOM MPOIOPIMKA HA OCHOBAaHUH
COIIOCTABJICHHS KOJMYECTBAa HM3PAcXOJO0BaHHBIX OOBEMOB (MOPUMN) TPyl WM IINPULEB U
koHnenrpauun CO2 B armochepHom Boznyxe (0,03 %) um B KOHKPETHOM HCCIEIyeMOM
noMenieHuu, rae onpeaenserca konueHtpamus CO2. Coxaepskanue yriekucinoro raza ( CO2 C,
%) BbrancisoT 1o ¢popmyne: ma CO V'V C =0,03[2 , rae 0,03 — conepxanue yriieKUCIoro rasa
B arMocdepHoM Bo3ayxe, %; Va — o0beM arMochepHOro BO3[AyXa, MPOIICIIIET0 Yepe3
MOTJIOTUTENb, cM3 ; VIT — 00heM BO3IyXa MMOMENICHUS, TPOIIEIIETO Yepe3 MOrJIOTUTENh, CM3 .

[To monydeHHBIM pe3ylbTaTaM JENalOT BBIBOJ O COOTBETCTBHH MPOO BO3ayXa
CaHUTAPHO-TUTHUEHWYECKUM HOPMaM U OIICHUBAIOT Ka4e€CTBO BO3AyXa B IOMEIIEHUN
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2.2. OueHoYHbIe cpeacTBa PYy0eKHOr0 (TeMATHYeCKOr0) KOHTPOJIsI IO
AMCHMITINHE «XUMHUA»

PyGexHbIii (TeMaTUueCcKrii) KOHTPOJIb MO AUCIHUIUIMHE «XUMUS» MTPOBOJIUTCS
B (opMe KOHTPOJIbHBIX pabOT MO pazfeiaM OCHOBHOTO MOAYJSA Ha OTACIbHBIX
3aHATHSIX, KEHCOB M YIEOHO-UCCIIET0BATEIHLCKUX MTPOCKTOB.

2.2.1. KonTpoJbHbIe padoThl 10 pa3aejiamM

KonTponbHuble paboThl MO XMMHHM KakK OILICHOYHBIE CpEACTBa PyOEKHOro
KOHTPOJII 3aBEpIIAIOT HM3y4YeHHE | WM 2 TEeMaTW4YeCKHX PAa3[eloB OCHOBHOTO
MOJYJISL.

Pazgen 2. Xumnueckue peakuuu. Konrtpoabnasi padora «CrpoeHue

Be€IIECTBA 1 XHMHUYIECCKHUEC PCAKITUN»
3aoanue 1. Tecm ¢ 6b160pom 00HO20 8epHO20 Omeema
1.0 nmpocToMm BelIECTBE, @ HE 0 XUMUYECKOM 3JIEMEHTE KUCIOPO/I UJIET PeUb B BHIPAXKCHUU:
A) BCceM XUBBIM CYIIECTBAM JJIS IbIXaHHUS HEOOXOIUM KUCIIOPOT;
b) kucnopon BXOAUT B COCTaB INIMHBI U NIECKA;
B) kucnmopon BXOJUT B COCTaB BOJIbI;
I') kucnopona BXOAUT B COCTaB OKCHJIOB;
2. GuibTPOBAHUEM MOXKHO Pa3JAEIUTh CMECh, COCTOSIILYIO:
A) 13 BoJIbI M caxapa; b) u3 6ensuHa 1 BOIEI,
B) u3 pactutenbHOro Macia u BOJIbI; I') U3 rIuHEL B BOJBI
3. dusnUecKoe SIBICHUE — JTO:
A) lN'openne cBeun; b) noyepHeHue MeTHOM IUIACTHHBI IPU HATPEBAaHWU HA OTHE;

B) 3amep3anue BojbI; I') npoTyxanue siina;
4. CrakaH, TBO3/lb, JJOKKa, MPOOMPKA OTHOCATCS K:
A) BellecTBaMm; b) pusnueckum sBneHUSM;
B) dusnueckum tenam; I') xuMuYeCcKnM SIBIICHHUSAM
5. Cl1oxHOE BEIIECTBO — JTO:
A) BozIOpOT; b) comsaas kucnora; B) cepa; I') kucnopog;
6.0THOCHTENBFHAS MOJICKYJISIpHAs Macca HauOOJIbINasl y BEIECTBA C POPMYIIOiA:
A) NHs; B) N>Os; B) NO,; I') NaNOs;
7. 3anucey 4N, o3HayJaeT:
A) 2 MOJIEKYJIBI a30Ta; b) 4 Monekynel a3zorta;
B) 6 atomoB a3ora; I') 8 atomoB a3ora;
8.Cepa mposiBIISIET HAMOOJBIITYIO BaJICHTHOCTh B COCTMHEHUH C (POPMYJITON:
A) H,S; Bb) SO,; B) SOs; I') Na,S;
9.MaccoBas nois kuciopoza B cyiabdare Harpus Na,SO4 paBHa:
A) 22.5%; b) 45,1%; B) 32,4%; I') 56,2%
10. Bogopos konmuecTBOM BeIIecTBa 5 MOJIb (H.y.) 3aHUMAET 00BEM:
A) 11,2 m; Bb) 112 m; B) 89,6 1, I 22,4

11.DopMynbl OCHOBHOTO OKCHA, KUCIIOTHOT'O OKCUA, KUCJIOTHI, COJIM COOTBETCTBEHHO
3amucaHbl O] HOMEPOM:

A) Ca0O, CO, ,HCI, NaCl; b) CuO, SiO; ,NaNO;3;, Mq(OH) ,;

B) FeO, ZnO, ZnCl, HCI; IBaO, SOs3, FeSO4 H3PO,.

12. Pactipenienienue 37€KTPOHOB MO YPOBHSAM aToMa BbIpaXeHo psaaom uucen 2,8,2. Kakomy
XUMHUYECKOMY 3JIEMEHTY 3TO COOTBETCTBYET?
A) Marsuio; b) kpemHu1o; B) xucnopony; I') yrnepony.
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13. Kucnopon B mabopatopuu MOKHO MOTYIHUTh:
A) pa3noxeHreM NepoKCcHIa BOJOPOaa; b) pasnoxenuem xsopara kanusi; B)
pasyioKeHueM nepMaHranara kanusi; ') Bcemu nepedrcieHHbIMH crioco0aMu
14.0xcun pochopa (V) pearupyer c:

A) HaTpuewm; b) okcunom cepri (1V);
B) cepHoiil kucnoroii; I') runpoxcunom Hatpusi.
3adanue 2.

ITpu ropenun 46,5 r Gpocdopa odbpazosaincs okcua hocdopa(V). Beraucnure ero maccey.
3adanue 3. PacctaBbTe KOI(DPUITMEHTH B YyPAaBHCHUSIX PEAKITNH, YKOKUTE TUIT PEAKIINH:

1. FeClz +Cl, — FeC13
2. AI(OH)3 b A1203 + HZO
3. FeCl; + NaOH — NaCl + Fe(OH);

3adanue 4. HanmummTe ypaBHEHHS PEAKIU, C MOMOIIBIO KOTOPBHIX MOXKHO OCYIIECTBHUTH
clenyromue npespanienus. PacctaBpTe K03)PUITHCHTHI.

F6203—> Fez (SO4)3—> FC(OH)3 — F6203

3adanue 5. CocTaBbTe IEKTPOHHYIO U TpaduuecKyto GopMyIly JUIst XUMHUYECKOTO HJIEMEHTa
noj Homepom 13.

Pa3nen 4. CtpoeHue u cBoiicTBa Heopranuveckux Beuiects. Konrpoabnas

padora «CBOMCTBA HEOPraHNYECKHUX BeleCTB»

1. Beinmucars U3 crimcka BEIECTB OKCUAbI, OCHOBAHUS, KUCIIOTHI , COJIM U Ha3BaTh UX:

HZSO4 , CU(OH)Z’K3PO4’ CaO,

2. CoctaBuTh (hOPMYJIIBI COSTUHEHUN:

a) okcupaa yranepona( II) ,0) runpokcuna Mmean, B) XJIOPOBOIOPOJTHOM KUCIIOTHL, T) CybdaTa
HaTpus

3. HanucaTb ypaBHEHMsI XUMHUYECKUX PEAKIUIL:

a) H,SO4 + Mg 6) Na, O + HBr B) SO, + CaO r)CaCOs + HCI n) AICl; + AgNO;

VYka3arb Ha3BaHUS NMPOAYKTOB PEAKIIUH.

4. 3anava. Kakas macca HaTpust moTpeOyeTcs Ul peaKkIuy B3auMOJACHCTBUS ¢ 16 T cephl,
€CIIU B pe3yJIbTaTe peakuuu oopazoBaiics cynbhu Hatpus?

5. Ocy1ecTBUTh Nepexobl: KaTui— OKCHUJ Kallusi— THJIPOKCHU]I KaJus — cynbdar Kanus

Bapuanr 2

1. Beinucars U3 criucKa BEIIECTB OKCUbI, OCHOBAHUS, KUCIOTHI , COJIU U Ha3BaTh
ux: NaOH , H;PO,4 SO, , CaCOs

2 . CoctaBuTh (HhOPMYIIBI COCTMHEHUI:

a) okcyaa azora ( IV) ,0) runpokcuaa Kamus, B) XJIOpUIa HaTpus, T) cyabdumaa Oapus

3. Hanucath ypaBHEHMsI XUMUYECKUX PEAKIUIL:

a) HC1 + K 6) K, O + HBr B) CaCOj3; + H,SO4 1) CO;,+ CaO n) Ba(OH); + SiO;

VYka3arb Ha3BaHUS NMPOAYKTOB PEAKIIUH.

4. Beruncaute 00beM ra3000pa3HoOro Xjaopa, KOTOPHIH BCTYMHUT B PEAKIIUIO C HATPUEM, IS
nostydenus 11,7 r xaopuaa HaTpusL.

5. Ocy1iecTBUTh Nepexosl: cepa— okcu cepsl (IV) —cepHucTas kucmora —Cyabpur
HATpUS

Paznen 7. CTpoeHue u cBOiiCcTBAa OpraHMyeckux BemecTB. KoHTposbHas
padora «CTpoeHHe 1 CBOICTBA OPraHM4YeCKUX BelleCTB»
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1. Tun XUMUYECKOU CBSI3U MEXKy aTOMaMH YTIEPOa B MOJIEKYJIE BEIIECTB, (DOPMYIIBI KOTOPHIX
C3H4 u CH4

A. Onunapnas u nBoiiHas b. JIBoitHast u onuHapHas

B. Tpoiinas u nBotinas I'. TpoitHas u onuHapHas

2. O6mas dhopmymna CnH2n cooTBeTCTBYET:

A. Ankanam b. Ankenam. B. Ankunam. I'. Apenam. /l. [lukinoankanam

3. MonekynsapHas GopMyia yrieBoopoja ¢ OTHOCUTENBHOH MIIOTHOCTHIO 110 BOJOPOY paBHa 28:
A. C4H10. b. C4HS. B. C4H6.T'. C3HS. JI. C3H6

4. BemectBa, popmynsl kotopbix CH2 = CH2 u CH2 = CH — CH2 — CH3, sBustorcs:

A. BemectBamu pa3Hsix kiaccoB. b. ['omonoramu.

B. Mzomepamu. I'. OnHUM U T€M K€ BEILIECTBOM.

5. YcTaHoBUTE COOTBETCTBUE.

dopmyna Kiacc
COEIMHEHUS COEIMHEHUS
A. 1. AnkaHsl
C17H35COOH
| 5. C6H6 | 2. Ankennr |
| B. HCHO | 3. Anxumer |
| T.C2H5S0H || 4. Apennt |
. C5H10 5.
Anpaerunsl
E.CH4 6.
KapGonoBsie
KUCJIOTBI
| )K.C3H4 | 7. Cnuprer |

6. Peakuus neruapupoBaHus — 3710....
7. MaccoBast nons yriepozaa B nponuiiene C3H6 papna:
A. 18,8%. b.40%. B. 60%. I'. 85,71%.
8. KonuyecTBo BemecTBa 3Tana Mmaccou 1,6 T paBHO:
A. 1,5 mons. B. 1 moins. B. 0,05 moins. I'. 0,1 Mo,
9. MaccoBas noJig Bogopoaa B yriepozae 14,3%, oTHOCUTENbHAS IIIOTHOCTD 110 BOJIOPOIY paBHA
21. Onpenenute hopmyiy.
10. BeiBenute ncTUHHYIO (POPMYITYy OpraHU4YeCcKOro coenHeHus1, coaepxamero 40,03% C, 6,67%
H, u 53,30% O. Monspnas macca nanHoro coeguHenus pasHa 180 r/moinb. HazoBute BeiecTso.
11. K xakoMy THITY OTHOCSIT PEaKIMIO0, YypaBHEHUE KOTOPOW MPUBEACHO HUKE?
CH3 -CH30CH2 =CH2 + H2
12. CoctaBbTe CTpyKTYpHBIE (hopMyisl u3omepoB coctaBa CSH10. HazoBuTe BemecTna.

2.2.2. Keiicbl
Keiicel ucnonb3yroTcsi B KadecTBE OIEHOYHOTO CpeACTBa B pazjaene &
MPUKIATHOTO  MOJYJsS, WX  COAEPXKAHUE  ONpPEAENseTcss C  Y4EeTOM

npodeccuoHaNbHOM  HampaBiIEHHOCTH  oOpaszoBarensHO  mporpammbl — CIIO.
IIprmepbl TEM KENCOB:
1. [Torennenune kIMMaTa ¥ BBICBOOOXKICHHNE Ta30BBIX THAPATOB CO JHA OKEaHa.
2. byaymue Matepraisl isl MAIIMHOCTPOEHHS.
3. HoBble MaTepuabl 1J1s1 COJTHEUHBIX OaTapei.
5. XUMUYECKHUE 3JIEMEHTHI B )KM3HH Y€JIOBEKA.
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6. BonopoaHnast sHepreTuka.

Keiic Nel. «XJ10p B KH3HU YeJT0BEKa»

B fnonuu o0beauHeHHBIMU cUiIaMM HallmoHanbHOTO MHCTUTYTA 3I0POBbS U
[IpedexkrypHoro yHuBepcurera Cuazyoku ObUIO TIPOBEIEHO HCCIEIOBaHUE.
VYyeHble BBIICHWIM, YTO €CTECTBEHHBIE OpPraHUYECKUE BEILIECTBA BCTYIAIOT B
pEeaKkIMIo ¢ XJIOPUPOBAHHOM BOJION M3-MOJ KpaHa, 00pa3ysl OMAaCHbIE COEIUHEHUS,
KOTOpBIE MOTYT CIIYKUTh IPUYUHOM paka. Takue coenqnHenus Ha3biBatorcss MX, To
ecTb «MyTtareH ukc» unm «HensBecTHbIN MyTareH».

3amaHus:

1. Tlpennmoxkute cmOCOOBI YMEHBINEHUS SIIOBUTOTO BIMSHHUS XJopa B
MMAUTHEBOM BOJIC HA OPraHU3M YEIIOBEKA.

2. Ucxons U3 cBOEH KW3HEHHOW TMPAKTUKH, MPUOIM3UTEIHHO PACCUUTANTE,
CKOJIBKO XJIOPUPOBAHHOW BOJIBI BBl UCIIOJIB3YETE B TEUCHUE JHS U JUISl KAKUX LEei?

3. Kakue opransl yenoBeka O0JIbIIE BCErO CTPAAAOT OT BO3IEUCTBUS XJiopa?

4. Kak BIus€T XJOpPUPOBAHHAS BOJA HA YEJIOBEKA MPU KylaHUU?

5. Haiinure ponoaHUTENbHYIO HWHGOPMALMIO O 3aMEHe XJopa Mpu
o0e33apakMBaHUU BOJIbI.

6. HccnenyiiTe pas3iuuHble TOBapbl OBITOBOM XUMHUHM B CBOEM JIOME.
CocTaBbTe CIUCOK XJIOPCOJEPKAIIMX COCIUHEHHM, YKaKUTE Mepbl 0€30MacHOCTH
npu paboTe ¢ HUMHU.

Keiic Ne2. «<Bogopogomoouiu — mar B Oyayuiee»

ABtomoOunmn Honda FCX Clarity Ha BOJOPOAHBIX TOIUIMBHBIX 3JIEMEHTaX
e3aat no poporam EBponel ¢ 2009 roma. B 2011 roxy Honda nmpucoenuuunace
eBponelickomy mnapTHepcTBY skojornuHou sHepruu (Clean Energy Partnership),
MOCJIE 4YEero BbIBEJIa HA TMEPBBIM IJIaH MPOU3BOACTBO SKOJOTMYECKH YHCTHIX
aBToMoOunei. A Ha Ilatom MockoBckoM MexayHapoaHoM aBTocasioHe BA3
peACTaBUII CBOIO HOBUHKY «Jlajma-AHTA» ¢ OasioHaMU BOJIOPO/ia M KUCIOpOo/a.

3amaHus:

1. TloueMy MHOTHE aBTOMOOMJIbHBIE KOMIIAHUU pa3pabaThIBalOT aBTOMOOWIIH,
paboTarolire Ha BOJOPOJAHOM TOTUIUBE?

2. Kak BbIXJIONHBIE Ta3bl aBTOMOOWIIEH, pabOTaOIIMX Ha YIJIEBOJOPOJHOM
TOIUJIMBE, BIIUSIOT HA 3JJ0POBbE UEIIOBEKa?

3. Kakue «+» 1 «—» BBl BUAUTE Y BOJOPOAOMOOMIICH?

4. Haiigute 1ONONMHUTENBHYIO HH(OPMALINIO 00 UX YCTPOHCTBE.

5. Ecium B Bameil ceMbe WIM y BalluX 3HAKOMBIX €CTh aBTOMOOWIIH,
MOJICUNTANTEe, CKOJIBKO MPHUOIM3UTEIBHO JUTPOB OEH3WHA, ra3a W KaKOH MapKu
HCIIOJIb3YETE €KETHEBHO.

6. Kakue BemiecTBa U B KaKOM KOJIMYECTBE MOTYT HAXOJIUTHhCS B BBIXJIOMHBIX
ra3ax BalllMX aBTOMOOMIIEi?
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2.3. OueHo4YHbIE CpeICTBAa NMPOMEKYTOYHOH aTTeCTALMM MO AUCHUIIMHE
«XUMHSA»

[TpoMexyTouHas aTTecTaluus N0 JUCHMILIUHE «XUMUS» [IPOBOAUTCS B (hopme
nud.3ayeTa
Ilepeyens 3apanuii AU PepeHIMPOBAHHOIO 3a4eTa

1.DJEKTPOJIUTUYECKAs TUCCOLMALMS BEIIECTB C MOHHOW U MOJSPHONW KOBAJIEHTHOM
XUMHYECKOU CBA3BIO.
2.Peakuust HOHHOTO OOMEHA U YCTIOBHS X MPOTEKAHUSI.
3.0kcuapl, uX KIacCuPpUKaINsI 1 XUMAYECKUE CBOWCTBA.
4.0OcHOBaHus, UX KJIaCCU(PUKAILUA U XUMUYECKUE CBOICTBA B CBETE MPEICTABICHUIN
00 DJIEKTPOJIUTUYECKON AUCCOLUALINH.
5.Kucnotsl, ux knaccudukanus 1 XuMmudeckue cBorictsa B ceere TO/I.
6.Conu, ux kinaccuUKalui U XUMHUYECKHUe CBoicTBa B cBeTe TO/I.
7.CKOpPOCTh XUMHUYECKON PEAKLIUHU, €€ 3aBUCUMOCTb OT PA3JIMYHBIX YCIOBUM.
8.00patuMOCTh XMMHUYECKON peakiuu. XUMUYECKOE PAaBHOBECUE U YCIOBUS €ro
CMEILECHHUS.
9.OKUCANTEITHO-BOCTAHOBUTEIBHBIE PEAKLIUU.
10.Ilepnoinyeckuii 3aKOH U NEPUOAUYECKAsT CHCTEMAa XUMHYECKUX 351eMeHToB /.M.
MeHnneneeBa B CBETE CTPOCHHUS aTOMa.
11.Buasl XuMHU4eCKOM CBS3H.
12 . Knaccudukaius XuMUYECKUX PEaKIuii.
13.001ue cBoiicTBa HEMETAIIIOB, OCOOEHHOCTU CTPOEHUS UX aTOMOB.
14.Beicine KHCIOPOAOCOAEPKAIME KHUCIOThl XUMHUYECKUX JJIEMEHTOB TPETHETO
[IEPUOJIA, UX CBOMCTBA U CPAaBHUTEIIbHAS XAPAKTEPUCTUKA CBOMCTB.
15.BonopoaHble COEIUHEHHUS] HEMETANIOB. 3aKOHOMEPHOCTH B HM3MEHEHUM HX
CBOMCTB B CBSI3M C IIOJIOKEHHEM XUMHYECKHX OJJIEMEHTOB B IEPHOJUYECKOM
cucreme J[.M1.Menneneena.
16.001ue cBoiicTBa METAJIOB, 0OCOOEHHOCTU CTPOEHUS UX aTOMOB.
17.XapakTepucTiKa METaJUIOB MEPBOW TPYMIbI TJIABHOM MOATPYIIIBI, 0COOCHHOCTH
CTPOEHUS UX aTOMOB.
18.XapakTepucTuka METaIOB BTOPOU IPYIIIbI TJIABHOW MOATPYIIIIHI.
19.Beicmine OKCUIbpl XUMHYECKHX 3JIEMEHTOB TPETHEr0 NEPHOJA. 3aAKOHOMEPHOCTH
UX COCTaB B CBA3U C IOJOKEHUEM XMMHUYECKMX JJIEMEHTOB B IEPUOANYECKOU
CUCTEME.
20. JKeme30 — MOJOKEHHE B IEPUOJMUYECKONM CHUCTEME XUMHUYECKUX JIIEMEHTOB
JI..MeHnneneeBa, cTpoeHusi atoma, GU3UYECKUE CBONCTBA, XUMHYECKUE CBOMCTBA,
IPUMEHEHUE.
21.Teopus CTpOEHUSI OPraHUYECKUX COCAMHECHWN. JHaUYCHUE TEOPUU IS Pa3BUTHS
HayKHU.
22 .M30Mepust OpraHNYECKUX COCTMHEHHN €€ BUJIBI.
23.IlpenenbHble yrieBoasl. MeTas, ero cocras, CTPOCHHE, XUMUYECKHE CBOMCTBA.
24 IuknonapaduHbl, ©X CTPOECHUE, CBONCTBA, HAXOXKJICHUE B IPUPOJE.
25.0TUNIOBBIE YIJIEBOJIBI, X CTPOECHHE, CBOWMCTBA IMOJYYEHUS U HCIOIb30BAaHUS B
OPTraHUYECKON CUCTEME.
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26./lueHOBBIE YIJIEBO/bI, UX CTPOCHHE, CBOMCTBA, MOJYYECHUS U MPAKTHUYECKOE
3a/laHue.

27 IlpupoaHbpie MCTOYHUKM YIJIEBOJOPOAOB: Tra3, HedTh. Mcmonp3oBaHue HX B
KauecTBE TOIUIMBA U B XMMHYECKOM CHHTE3E.

28.AueTniieH, ero CTpOCHUE U CBOMCTBA, MTOJYYCHUS U TPUMEHEHUS.

29.ben3oH, ero cTpoeHue, CBOMCTBA, MOTYYEHUS U TPUMEHEHUS.

30.I1penenbHble OJHOATOMHbBIE CIUPTHI, UX CTPOCHHE, CBOMCTBA U PUMEHEHHSI.
31.®eHon, ero cTpoeHue, CBOMCTBA U IPUMEHEHHUSL.

32.11po0Gnembl 3a1UThI OKPYKAIOIIECH Cpe/ibl.

3akJIoYeHue

@DOHIT OIEHOYHBIX CPEACTB MO AUCIHUILINHE «XUMHUS» COCTOUT U3 OLICHOYHBIX
CPEICTB TEKyIIero, pyOexHOro (TeMaTUYeCKOro) KOHTPOJISI U 3aJaHHid
IPOMEKYTOYHOM aTTeCTALUH.
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