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Ta6mmma 1. [TacmopT O1eHOYHBIX CPEACTB MO AUCIUILIAHE <« XM

Ne Mopnyas / Paznen / Tema Pe3yabTaT 00yuenus THIBI OLEHOYHBIX MEPOIIPUATHIA
| OcHoBHOe coep:;KaHue
1  |Pasmen 1. OcHOBbI cTpoeHus ®opMyaIMpoOBaThL 0a30BbIe NOHATHS H
BellecTBa 3aKOHbI XMMHH
1.1 |CrtpoeHne aTOMOB XUMUYECKUX CocTaBiaTh XUMHUECKHE (POPMYIIBI 1. Tect «CTpoeHHre aTOMOB XUMHUYECKHX AJIEMEHTOB U MPUPOA
3JIEMEHTOB U MPUPOJIa XUMUYECKOH |COEAMHEHUN B COOTBETCTBUU CO XUMHUYECKOH CBS3MY.

CBS3H CTETICHBIO OKMCIICHUST XUMHUIECKIX 2. 3aia4yn Ha COCTABJICHNE XUMUIECKHIX (hOPMYJT IBYyXaTOMHBIX
AJIEMEHTOB, UCXOSI U3 BaJICHTHOCTH U coenuHeHu (OKCUIOB, CyTb(UI0B, TUAPUIOB U T.II.)
3EeKTPOOTPULIATEIEHOCTH

1.2 |llepmogmdeckunii 3ak0H U Tabnuma | XapakTepu3oBaTh XUMAYECKHE dIeMEHTH |[[pakThKo-OprHeHTHPOBaHHBIC TEOPETHUYECKUE 3aIaHuUs Ha

.. Menneneena B COOTBETCTBUU C UX TOJ0KEHUEM B XapakTepu3alnio XUMHUYECKUX 2JIEMEHTOB: «MeTramnnueckue /
MIePUOANUYECKOM crcTeMe XUMUUECKUX HEMETAJUIMYECKUE CBONCTBA, AIEKTPOOTPULIATENIEHOCTh U CPOJICTBO K
anemenToB /|.V. Menneneesa ANEKTPOHY XUMHUYECKHX IJIEMEHTOB B COOTBETCTBHE C UX JIEKTPOHHBIM

CTPOCHHEM U TIOJI0KESHHEM B TIEPHOINIECKON CHCTEME XUMHUIECKIX
anemenToB JI.J1. MenpaeneeBa»
2 |Pa3zgen 2. Xumnyeckue peakuuu |CocTaBiasITh YPABHEHHS U CXEMbI KonTtpoabnas padora

XHUMHUYECCKHUX pealcum?’l

«CTPOCHI/IC BE€IIECTBA U XUMHYECCKHUE PCAKITUN»




Ne Monyas / Paznen / Tema Pe3yabTaT 00yuenust THIIbI OLIEHOYHBIX MEPONIPUATHIA
2.1 |Tumbl XUMHYECKHX pEaKIIui CoOCTaBIIATh PEAKITHN COCTUHEHUS, 1. 3amauyn Ha cOCTaBJICHNE YPAaBHEHUN PEAKIIHIA:
pasnoxeHusi, 0OMeHa, 3aMelIeHus, — COeIMHEHUS, 3aMELICHHsI, Pa3JIOKECHHUs, 0OMEHa U peakIuii C yuacTheM
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIE KOMIUIEKCHBIX COEeIMHEHNH (Ha MPUMEPEe THAPOKCOKOMILIEKCOB
peaKkyy ¥ peakunuu IIOMUHMS U [IMHKA);
KOMILIEKCO00pa3oBaHus (Ha IpUMeEpe — OKHCIIUTENBbHO-BOCCTAHOBUTENBHBIX PEaKLUil C HCIOIb30BaHUEM
THIPOKCOKOMIUIEKCOB AIFOMUHUSA U METOZa SJIEKTPOHHOTO OajaHca;
LMHKA) C y4aCTHEM HEOPTaHMYECKUX — C yJacTHEeM KOMIUICKCHBIX COSANHEHNH (Ha IpUMeEpe
BEILIECTB THJIPOKCOKOMILICKCOB IIMHKA U aJJFOMHUHUS).
2. 3ajaum Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOAYyKTa
peaxkuy COeANHEHHUS; MacCOBOM MM 0OOBEMHOH TOJIM BBIXOJA MPOAYKTA
peaKuy COeANHEHUS OT TEOPETUIECKH BO3MOXKHOTO; 00bEMHBIX
OTHOIIIECHUM ra30B; KOJIMYCCTBCHHBIX XapPAKTCPHUCTHUK NCXOAHBIX BCIICCTB
U TIPOJTYKTOB PEaKIMK; Macchl (00bEM, KOJIMYECTBO BEILIECTBA) MPOIYKTa
peaxIyH, €CM OJHO U3 BEIIECTB JaHO B BUJE PACTBOPA C ONPEEICHHOM
MacCOBOMH J10JIEW paCTBOPEHHOTO BELIECTBA
2.2 |DnexrponuTuyueckas aucconuanus |CoCTaBJIATh YPaBHEHHS XUMHUUECKUX 1. 3aganus Ha COCTAaBICHUE MOJICKYJISIPHBIX U HOHHBIX PEaKITUil C
Y MOHHBIH 00OMEH peaxkuy HOHHOTO 0OMeHa ¢ y4acTHEeM y4acTHEM OKCHIOB, KUCJIOT, OCHOBAaHUH U COJICH, HOHHBIX PEAKLIUH
HEOpPraHUYECKUX BEIIECTB THIPOJIN3a COJeH, yCTaHOBJIEHHE U3MEHEHUS KUCIOTHOCTH CPEJIbI.
2. JTaboparopHas paboTa «Peaknuu rupoinnsa
3 HccnenoBats cTpoeHne H CBOIiCTBA KonTpoibHas padora «CBolicTBa HEOPraHMYECKHX BELIeCTB)

Pasznen 3. CTtpoeHue u cBoiicTBA
HEOPraHU4YeCKNX BeIeCTB

HECOPraHn4e€CKUX BEIECTB




Monyas / Paznen / Tema

Pe3yabTaT 00yuenust

Tunbl OLeHOYHBIX MEPONPUATHIH

3.1 |[Knaccudukanms, Homenkiaarypa u | Kimaccuduuupoars HeOpraHu4eCKue 1. Tect «HoMeHknaTypa 1 Ha3BaHUE HEOPTAHMYECKUX BEIIECTB UCXOJIA
CTPOCHHE HEOPTaHUIECKHIX BEIIECTBA B COOTBETCTBHUHU C UX U3 UX XUMHYECKOH (POPMYITBI HITU COCTABJICHUE XUMUYECKOH (OPMYIIbI
BELIECTB CTPOCHHEM WCXOJIs M3 Ha3BaHMSI BEUISCTBA MO0 MEXTYHAPOIHOM WM TPUBHATIHHON

HOMEHKJIAType».

2. 3aj1auu Ha pacyeT MacCOBOH JTOJIM (MaCcChl) XUMUYECKOTO dJIEMEHTA
(coenuHeHus) B MOJIEKyIIe (CMECH).

3. IIpaxTryaeckue 3aaHus O KIacCH(UKAIIH, HOMEHKIAType U
XUMHIYECKUM (OopMyJIaM HEOPTaHHYECKUX BEIIECTB PA3IMIHBIX KIIACCOB.
4. IIpakTHyeckue 3aJaHus Ha ONPEICICHUE XUMUIECKON aKTUBHOCTH
BEIIECTB B 3aBICHMOCTH BHJa XUMHYECKOM CBSI3U U THITA
KPUCTAIDTHYECKON PEeIIeTKA

3.2 |Du3UKO-XUMHUYECKUE CBOMCTBA YcTaHaBIMBaTh 3aBUCUMOCTh (PU3UKO- 1. Tect «OCOOEHHOCTH XUMHYECKUX CBOMCTB OKCH/IOB, KHCIIOT,

HEOPTaHWYECKNX BEIIECTB XUMHYECKAX CBOMCTB HEOPTaHMYECKUX  |OCHOBaHWH, aM()OTEPHBIX TUAPOKCHUIIOB U COJICH.

BEIIECTB OT CTPOCHUS aTOMOB M MOJIEKYJI, |2. 3a/laHUsI Ha COCTaBJICHHE YPAaBHEHUN XMMUYECKUX PeaKInui ¢

a TaKKE THUIIa KpHCTaJ]HH‘ICCKOﬁ PCHICTKU |YIACTHUEM IPOCTHIX U CJIOKHBIX HCOPIraHNMYCCKHX BCIIECTB: OKCUI0B
METaJJIOB, HEMETAIUIOB M aM()OTEPHBIX SJIEMEHTOB; HEOPTaHUIECKUX
KHCIIOT, OCHOBaHHI U aM(OTEPHBIX THAPOKCHAOB, HEOPTAHNIECKAX
coJieH, XapaKTepPU3YIOIUX UX CBOMCTBA U CIIOCOOBI MOJTyUCHHUSI.
3. [IpakTHKO-OPUEHTUPOBAHHBIC TEOPETHUCSCKUE 3a/1aHUs HA CBOMCTBA U
MIOJTyYeHUE HEOPTaHMUECKUX BEIIECTB.
4. JlaboparopHas padota «CBOHCTBA METAJNIOB M HEMETAJIIIOB)

3.3 [[Ipom3BoaCTBO HEOPraHUYECKUX O06ocHOBBIBaThH 3HaUEHUE U TpuMeHeHue |[IpakTrKo-opueHTHPOBAaHHBIE 3aIaHUS 110 COCTABICHUIO0 XUMUYECKUX
BellecTB. 3HaYCHNE U IPUMEHEHHE |HEOPraHMYECKUX BEIIECTB B OBITOBON M |peakiuii ¢ y4acTHEeM HEOPTaHWYECKUX BEIIECTB, UCIIOIB3YEMBIX JIJIS X
B 6BITy " Ha IPOU3BOACTBE HpOHSBOI[CTBeHHOfI ACATCIIbHOCTU I/I):[GHTI/I(I)I/IKEU_[I/II/I " ITPOMBITIIIJIICHHBIX CHOCOGOB IMMOJIy4CHUA

YenoBeKa UX PU3NKO-XUMHUECKIMU
CBOMCTBaMU
4 HccnenoBath cTpoeHHe U CBOIiCTBA KonTtpoannas padora

Pasnen 4. CtpoeHue u cBOMCTBA
OpraHUYecKHX BellecTB

OpPraumv4eCKHuX BEIieCTB

«CTpOC]—lI/Ie H CBOMCTBA OpPraumv4eCKMuXx BEIECTB»




Monyas / Paznen / Tema

Pe3yabTaT 00yuenust

Tunbl OLeHOYHBIX MEPONPUATHIH

4.1

Kiaccudukanus, crpoeHre u
HOMEHKIJIATypa OPraHUIeCKUX
BEILIECTB

Kiraccudummponats opranmgeckme
BEILIECTBA B COOTBETCTBUU C UX
CTpOEHHEM

1. 3aganus Ha cocTaBIeHUE Ha3BaHUN OPraHUICCKUX COCAMHCHHH 110
TPUBUAIBHOW MJTM MEXKYHAPOJHONW CHCTEMAaTHIECKOW HOMEHKIIATYpe
2. 3agaHus Ha COCTABIICHHUE TTOJHBIX U COKPALICHHBIX CTPYKTYPHBIX
(hopMyIT OpraHUYECcKUX BEMIECTB OTIACIBHBIX KIaCcCOB

3. 3agaun Ha ompeneneHue npocTeieil GopMysbl OpraHnIecKoit
MOJICKYJIBI, HCXOJIsl 3 3JIEMEHTHOTO cocTana (B %)

4.2

CBolicTBa OpraHUYECKUX
COEJIMHEHUI

YcTaHaBIMBaTh 3aBUCUMOCTE (PU3UKO-
XUMUYECKUX CBOMCTB OPTaHUYCCKUX
BEIIECTB OT CTPOSHUS MOJIEKYT

1. 3aianus Ha COCTaBJIEHHUE YPAaBHEHUM XUMUYECKUX PEAKITUi C
Y4aCTHUEM OpPraHNM4YCCKUX BCIICCTB HA OCHOBAHUHA UX COCTaBa U
CTPOCHHS.

2. 3agaHus Ha COCTaBJICHUE YPaBHEHUH XUMHYCCKUX PEaKIIHHT,
WIITIOCTPUPYIOIIUX XUMUYCCKUEC CBOMCTBA C YUYCTOM MCXaHU3MOB
IMPOTCKaHUA JaHHBIX peaKum?l 1 TEHETUYECKOM CBS3H OpraHn4ecCKux
BEIIECTB Pa3HBIX KIACCOB

3. PacueTrHble 33129 110 YPaBHEHUSM PEAKITUN C yIaCTHEM
OpPraHUYCCKUX BCHICCTB.

4. JlaboparopHas pabota «[lomyueHue sTiIeHa 1 U3yYEHUE €TO
CBOMCTB»

4.3

Oprannyeckue BeIecTBa B

KHU3HEACATCIBbHOCTH YCJIOBCKA.

ITpou3BOACTBO U IPUMEHEHUE
OpraHUYECKUX BEILECTB B
MIPOMBIIUIEHHOCTH

OO00CHOBBIBATh 3HAYCHUE U IPUMEHEHHE
OpPTraHHYECKUX BEIIECTB B OBITOBOH U
MIPOM3BOJICTBEHHOH IS TEIHbHOCTH
YenoBeKa UX (PU3NKO-XUMHUECKIMU
CBOMCTBaMHU

[IpakTHKO-OpUEHTUPOBAHHBIC 33JaHUS 110 COCTABICHUIO XUMUYECKUX
PEaKIuii ¢ yyacTHEM OpraHMYEeCKHUX BEIIECTB, UCTIONb3YEMBIX JUIS HX
UIeHTH(PUKAIUH B OBITY H IPOMBIIIIIIEHHOCTH.




Ne Monyas / Paznen / Tema Pe3yabTaT 00yuenust THIIbI OLIEHOYHBIX MEPONIPUATHIA
5 |Pasgen 5. Kunernueckue n HccaenoBats paBHOBecHe U CKopocTh | KoHTpoabHasi pagoTa
TepMOXMHAMHYECKHE XHMUYECKHX peaKkiuii «CKOpOCTH XUMHYECKOH PeaKINu U XUHMHYECKOe PABHOBECHE)
3aKOHOMEPHOCTH NMPOTEKAHUS
XHMHUYECKHX peaKkiuii
5.1 |Kunernueckue 3akoHOMepHOCTH  |MccnenoBaTh BIMSIHUE KOHICHTPALUH 1. JTaboparopnas paboTa Ha BBEIOOD:
MPOTEKAHUS] XUMHYCCKHX PEAKIIMH |pearrpyroniux BENIeCTB H TeMIepatypbl  |— «Omnpenenenue 3aBUCUMOCTH CKOPOCTH PEAKIIUK OT KOHIICHTPAIIU!
Ha CKOPOCTb XUMHUYECKUX PEaKIfi pearupyronux BemecTBy;
— «Omnpenenenue 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT TEMIIEPATYPBD».
2. [IpakTHKO-OPUEHTHPOBAHHBIC TEOPETHICCKHE 3a/IaHKS HA aHAITU3
(hakTOpOB, BIUSIOIINX HA H3MEHEHUE CKOPOCTH XUMHYECKON peakinu
5.2 |TepmomuHamudeckue UccnenoBatps BIUsSHIE N3MEHEHUS 1. 3agaum Ha pacueThl TEIUIOBBIX APPEKTOB XUMHUYECKUX PEAKIIHN 1
3aKOHOMEPHOCTH MPOTEKAHUS KOHIICHTPAIMH BEIIECTB, PEAKIIUK CPEbl |OMpeAeICHUE TUTIA PeakuH (10 TerI0BoMY 3G GEeKTyY: 3K30- U
XMMHUYECKUX peakiuil. PaBHOBecHe |u TeMmepaTyphl Ha CMEIICHHE SHIOTEPMUYECKUE).
XMUMHUYECKUX PEeaKLuii XUMHYECKOTO PaBHOBECHS 2. [IpakTuKO-OpHEHTHPOBAaHHbBIE 3a/IaHKS HA IPUMEHeHne npuHiuna Jle-
[HlaTenbe 1151 HAXOXKICHHUS HAIPABICHHUS CMEIIICHUST PABHOBECHS
XUMHYECKOH peakinu U aHainu3 (akTopoB, BIUAIONINX HA CMEIICHHUE
XUMHYECKOT0 PaBHOBECHSI.
3. JJabopaTtopHas padboTa «/3yueHre BIUSHUS PA3IMYHBIX (PAKTOPOB Ha
CMEIICHHE XUMHYECKOTO PABHOBECHS
6 HcceaenoBath qUCIEPCHbIE CHCTEMBI Kontpoashas pa6ota mo teme «/lucnepcHbie cucTeMbn»
Pa3nes 6. lucniepcHbIe CHCTEMBI
6.1 |[ducnepcHble cucTeMbl U GakTophl |Pa3nuuaTh HCTHHHBIE PACTBOPHI, 1. 3agaun Ha IPUTOTOBJIICHUE PACTBOPOB.
UX YCTOWYHUBOCTH KOJIJIOU/THBIC PACTBOPHI U 2. IIpakTHKO-OPUEHTHUPOBAHHBIE PACUCTHBIC 33/IaHUS HA TUCTICPCHBIC
rpyOOIUCTIEPCHBIC CUCTEMbI HA OCHOBE  |CHUCTEMBI, UCTIONIb3yeMbIe B OBITOBOM M IPOU3BOCTBEHHOM
XUMHUYECKOTO SKCTIEPUMEHTA JeSITEIIbHOCTH YeNIOBEKa.
6.2 |HccnenoBaHue CBONCTB UccnenoBarh GU3UKO-XUMHUYECKHE JlaboparopHas paboTa (Ha BEIOOD):

JUCTIEPCHBIX CUCTEM

CBOMCTBa Pa3INYHbIX BUAOB AUCIICPCHBIX
CHUCTEM

— IIpuroToBieHne pacTBOPOB;
— HccnenoBanue TUCIEPCHBIX CHCTEM.




Monyas / Paznen / Tema

Pe3yabTaT 00yuenust

Tunbl 0OLleHOYHBIX MEPONIPUATHH

7 HccaenoBath cBOMCTBA OPraHUYECKUX

Paznen 7. Kauecrsennbie M HEOPTAHHYECKUX BEIIECTB C

peaKiuuu oGHApYkeHust MCIOJIL30BAHNEM KAYECTBEHHbIX

OPraHUYecKHX H peakuuii

HEOPraHUYeCKUX BELIeCTB

7.1 |OOHapyXeHHe HEOPTaHUIECKHIX HccenenoBath KaueCTBEHHBIC PEAKITHH 1. JJabopaTtopHas pabota (Ha BEIOOp):

KaTHOHOB U aHUOHOB HEOPraHMYECKHUX BELIECTB — AHanuTHyeckue peakuuu katuonos 1-VI rpymnm;
— AHaJNUTHYECKUE PEAKIIMU aHUOHOB.
2. [IpakTuyueckue 3aaHKs Ha COCTaBJIEHUE YPaBHEHUHN peakni
00HapyXeHHsI KaTHOHOB |-V rpynm 1 aHHOHOB, B T.4. B MOJIEKYJISPHOM
Y HOHHOM (hopmax.

7.2 |OOHapyXeHHe OpPraHTIECKIX HccnemoBarh kKaueCTBEHHBIE PEAKITUI 1. JIabopaTtopHas paboTa (Ha BEIOOD):

BEILIECTB OTACJIBHBIX KJIACCOB C OPTraHMYECKUX COCIUHEHUH OTHeNbHBIX  |— KauecTBeHHbBIE peakuny Ha OTAEIbHBIE KIaCChl OPraHMYECKUX

WCIIOJIb30BaHUEM KaueCTBEHHBIX KJIacCOB BEIIIECTB;

peaxkuuii — KauecTBeHHbIH aHAIN3 OPTaHUYECKUX COCTUHEHUN T10
(YHKIMOHANBHBIM TPYIIIaM.
2. [IpakTudeckue 3aJaHus HA COCTABICHUE KAUECTBEHHBIX PEAKIUI
00HaPYKCHUS OPraHUYECKUX COCTUHEHUIN

1 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (COAePKAHNE NPUKIIATHOTO MOXYJINA)
8 |Pa3nmen 8. OueHuBaTh NocjaeCTBHS OBITOBOM U |3amuTa Keiica (¢ yueToM Oyayuieii npogpeccuoHaIbHON
Xumus B ObITY U NPOU3BOACTBEHHOM 1eATeJIbHOCTH JesiTeIbHOCTH)
NPON3BOACTBEHHOM YeJI0BeKA C MO3ULUH IKO0JIOrMYeCKOH

JCATCJIbHOCTH Y€/I0BECKA

0€30ImMacHOCTH

Xumus B OBITY U

HpOHSBOﬂCTBeHHOﬁ JCATCIbHOCTH

YCJI0OBCKa

O1eHnBaTh NOCIEACTBHUSA OLITOBOM U
HpOHSBOI[CTBGHHOfI JCATCIIBHOCTHU
YeJ0BeKa ¢ MO3UIUHN SKOJIOTHYECKOM
0€30I1aCHOCTH

Keiic (c yuerom Oymymieit nmpodeccnoHambHON A TETHHOCTH)
Bo3MOXHBIE TEMBI KEWCOB:

1. IloTennenue kIMMaTa 1 BEICBOOOKICHNE TA30BBIX THAPATOB CO JTHA
OKeaHa.

2. Bynyme marepuassl Ui aBUa-, MAIIMHO- ¥ IPUOOPOCTPOCHHSI.

3. HoBble MaTepraisl ISl COTHEYHBIX OaTapei.




Ne Monyas / Paznen / Tema Pe3yabTaT 00yuenust THIIbI OLIEHOYHBIX MEPONIPUATHIA
4. JlekapcTBa Ha OCHOBE PACTUTEJIBHBIX IIPENIApaTOB
9.1 |[Pa3nen 9.1. UccienoBanue u HNuTepnperupoBaTh XUMHYECKHE 3ammuTa yueOHO-UCCIeJ0BATeIbCKOI0 IPOEKTa (C yueToM Oyayuiei
XMMHMYECKHI aHATH3 00bEeKTOB  |Mpouecchl U siBJIeHHus B Onocdepe npogeccHoOHATbHON 1eSITeJIbHOCTH)
onocdepsnl
9.1.1 {OcHOBBI Ta6OPATOPHON MPAKTUKH B | BRIIOTHATH MOIHBIA UK 1. JIabopaTopHast paboTa «OCHOBBI 1a00paTOPHON TTPAKTHKID.
npodecCHOHANBHBIX Ja00PaTOPUsIX |IKCIEPUMEHTAILHOTO UCCICAOBAHMS C 2. TUnoBsle pacyeThl 110 TEeMAaTHKE SKCIIEPUMEHTA.
COoOII0ICHHEM TIpaBUII OE€3011aCHOTO 3. 3agaun Ha BBIYMCIICHUE CPEAHETO 3HAYCHHUS IKCIIEPUMEHTATBHBIX
oOpallieHus ¢ BeIICCTBAMU U JIAHHBIX, ITIOIrPELIHOCTH.
71a00paTOPHBIM 000PYAOBAaHUEM 4. IlpencraBnenue pe3ynbTaToOB 3KCIIEPUMEHTA B Pa3Iu4YHON hopme
(Tabnuia, rpaduK, OTYET, TOKIA, IPE3CHTALINS).
9.1.2 (Xumwmueckuit anamu3 ipod Bonbl  |MccnenoBate xumudeckuii coctaB mpod | 1. Tect «CBoiicTBa M COCTaB BOJBI».

BOJbI

2. 3aganne «XHUMHYECKUH COCTAB BObI, THII BOJBI H CIIOCOOBI €€
MPUMEHEHUS (C UCTIOIb30BAHNEM HOPMATUBHBIX JOKYMEHTOB).

3. IIpakTHKO-OpUEHTUPOBAHHBIC TEOPETUUECKUE 3aIaHUS HA COCTAB
BOJIBI M CITOCOOBI BBIPAJKEHUS KOHIIEHTPAIUN U TIepecyeT KOHIEHTPAIUit
(c ucmok30BaHNEM HOPMATUBHBIX JIOKYMEHTOB).

4. JlaboparopHas paboTa Ha BEIOOD:

— OuncTKa BOABI OT 3arpsi3HEHHUI;

— Omnpenenenne pH BoJbI U €€ KHUCIOTHOCTH;

— Ompenenenue >KECTKOCTH BOJBI U CITIOCOOBI €€ yCTPaHEHHUS
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Monyas / Paznen / Tema

Pe3yabTaT 00yuenust

Tunbl OLeHOYHBIX MEPONPUATHIH

9.1.3

XUMHYECKUI KOHTPOJIb KaYeCTBa
MPOIYKTOB MUTAHUS

UccaenoBaTs XUMHYECKHI COCTaB
MPOIYKTOB ITUTAHUS

1. Tect «Oprannyeckrie U HEOPraHUUECKUE BEIIECTBA, BXOJSIIHNE B
COCTaB MPOAYKTOB ITUTAHUS.

2. [IpakTUKO-OpUEHTHPOBAHHBIC 3a/IaHUS 10 KyJIMHAPHOW TEMaTHKE.
3. JlabopaTtopHas padoTa (Ha BEIOOD):

— OOHapyXCeHHE HUTPATOB B MPOJAYKTAX MUTAHUS;

— HccnenoBanue npoyKTOB MUTAHUS HA HAJTUYHE YTIICBOAOB (MyKa,
TBOPOT, MOJIOKO, HOTYPT) Ha HAJIMYHE YTIIEBOIOB (KpaxmMal, TJII0K03a,
caxaposa)

9.14

XWUMHUUECKUI aHATTN3 P00 MOYBBI

HccnenoBath XUMHUYECKUH COCTAB MPOO
TOYBBI

1. Tect mo TeMe «XUMHUECKUI COCTaB HEOPTAHUUECKUX U
OpPTraHUYECKUX YI0OPEHHI.

2. 3aganue «B3auMOCBA3b COCTaBa MMOYBBL, TUII TIOYBHI U €€
Ha3HAYCHUSD).

3. JlabopaTopHast paboTa (Ha BEIOOD):

— OOHapyXeHHe HEOPTaHUIECKHUX IPUMeCei B MPoOax MOYBHI;
— Onpenenenue pH BonHOM

BBITSDKKH [TOYBBI, €€ KUCIIOTHOCTH U IIEIOYHOCTH

9.15

HccnenoBanne 00bEKTOB
ounochepsl

HccaenoBaTe XUMHUYECKHI COCTaB
00BexTOB OHnochepsl Ha MpuUMepe
MPOJYKTOB ITUTAHUS, BOJIbI U TIOYBBI

Y4eOHO-nCClIe10BaTENbCKUI IPOEKT B 00J1aCTH HCCIIEI0BAaHUS 00BEKTOB
ounocdepsl.

Bo3MoKHBIE TEMBI TPOEKTOB:

1. UccnenoBanue coctaBa MUHEPAJILHON BOJBI M PEKOMEHALNH 110 €€
HCTOJIb30BaHHMIO.

2. VccnenoBanue pa3pymiaromiero 1eHCTBUS PUPOTHON BOJIBI HA
CTPOUTCIIbHBIC MaTCpUaAJIbI.

3. CocraByieHre NPOEKTa IIBETHUKA/Oropoa/caia B 3aBUCUMOCTH OT
COoCTaBa NpOaHAJIM3UPOBAHHBIX ITOYB.

4. CocraBnenre cOaTaHCHPOBAHHOTO MEHIO Ha JIeHb (HEAEII0) B
3aBUCHUMOCTH OT COZIEP’KaHUSI XUMHUYECKHX MakpO 1 MUKpPO3JIEMEHTOB B
MPOAYKTaX MUTAHHS.
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Ne Monyas / Paznen / Tema Pe3yabTaT 00yuenust THIIbI OLIEHOYHBIX MEPONIPUATHIA
5. UccnenoBanue ka4ecTBa MUTHEBOM BOJBI.
6. UccnenoBanue mpod BOJOMPOBOJHOM BOABI HA MPEIMET YCTPaHEHHUS
YKECTKOCTH.
7. YcTpaHeHue KECTKOCTHU BOJIbI B CEJIbCKOXO035HCTBEHHOM
JIeSATENHOCTU
9.2 |Pa3znen 9.2. UccienoBanue u HNHTepnpernpoBaTh XMMHYECKHUE YueOHO-HncCcIe10BaATEILCKUI MPOEKT (€ yueToM Oyayieit
XMMHUYECKHI aHAJIM3 00beKTOB  |MpOoLecchl U siBJeHUSI B TexHOchepe npodeccHoOHATBLHOM JesiTeJIbHOCTH)
TexXHOoC(pepbI
9.2.1 |OcHOBBI Ta0OPAaTOPHOU MPAKTUKHU B | BEITONHATH MOTHBIN LUK 1. JTabopatopnast paboTta «OCHOBBI 1a00paTOPHON MPAKTHKI.

pohecCHOHANBHBIX J1a00paTOPHIX

9KCTIEPUMEHTAITLHOTO HCCIICOBAHMUS C
COOJIFOICHHEM TPaBUII 0E30MaCHOTO
oOpallieHus ¢ BEIICCTBAMH U
m1abopaTOpHEIM 000pyIOBAaHHEM

2. TunoBble pacyeThl 10 TEMATHKE KCIIEPUMEHTA.

3. 3aauM Ha BBIYUCIIEHUE CPEIHETr0 3HAUECHHUS IKCIIEPUMEHTAIIBHBIX
JaHHBIX, TOTrPEIIHOCTH.

4. IlpencraBieHne pe3ynbTaTOB SKCIIEPUMEHTA B pa3IMIHON hopme
(Tabnwmia, rpaduK, OTIET, TOKIA], IPE3SHTAIIHA).
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Monyas / Paznen / Tema

Pe3yabTaT 00yuenust

Tunbl OLeHOYHBIX MEPONPUATHIH

9.2.2

XUMHUIeCKHUi aHamn3 mpod
TEXHUYECKOU BOJIBI

HccenenoBath XUMUYECKAN COCTAB P00
TEXHUYECKOUN BOJIBI

1. 3agauu Ha onpeieTICHNEe METAJUIOB, HEOPTaHHYECKUX aHUOHOB U
OPraHMYeCKHX BEIICCTB B TCXHMYECKOM BOJIC Pa3HOTO Ha3HAUYCHHSI.

2. IIpaKTHKO-OpUCHTUPOBAHHBIC TEOPETHUCCKUE 3aJaHMSI HA COCTAB
BOJIBI U CITOCOOBI BBEIPAXKEHUS KOHIICHTPAIMI U ITEPecueT KOHIICHTPAIHIA
(c MCIoIb30BaHUEM HOPMATUBHBIX JOKYMEHTOB).

3. Bamanue «XUMHUYECKUI COCTaB TEXHUUECKOM BOJIbI, THIT BOJIBI U
CIOCOOBI €€ PUMECHEHHsI» (C MCIOIb30BAHUEM HOPMATHBHBIX
JIOKYMEHTOB).

4. JlaboparopHas paboTa (Ha BBIOOD):

— OmpeneneHue XJI0PUI0B METOIOM TUTPOBAHUS B TEXHHYESCKOH BOJIC;
— OmnpeneneHue )KeCTKOCTH TEXHUUECKON BOJIbI METOJIOM THTPOBAHHUS

9.2.3

XUMHUYECKUH KOHTPOJIb KaYeCTBA
BO3/yXa

HccnenmoBats comepikaHue yriaeKucIoro
rasa B BO3JIyXe

1. Tect o TeMe « XUMHYECKHUN COCTAaB aTMOC(HEPHOTO BO3yXa U
BO3/yxa paboueii 30HbD».

2. [IpakTuKO-OpUEHTHPOBAHHBIE 3a/1aHUS HA XUMUYECKUI aHaIN3
COCTaBa BO3AyXa.

3. JIabopaTopHas pabota «OnpeneneHue coaepkaHus YrIIEKHCIOro ra3a
B BO3/yXe

MIOMEIIEHHS SKCIIPECC-METOJIOM»

9.24

XUMHYECKHI aHAIH3 TPOO
MaTepHaloB CTPOUTEIBHO-
pecTaBpalMOHHON S TENLHOCTH U
Ju3aiHa

HUccnenoBars poOBI MaTepruaion
CTPOUTENHHO-PECTABPAIIMOHHON
JNEITEILHOCTH U JU3alHa

1. IIpakTHKO-OPUEHTUPOBAHHBIE 33JIJaHUS 110 XUMHUYECKOMY aHAIINU3Y
Mpo0 MaTepHajIoB CTPOUTEIBHO-PECTABPAIIHOHHOM JICSITETBHOCTH U
JM3aiHa.

2. JlaboparopHas paboTa (Ha BEIOOD):

— MsrorosneHue kpacok (Mo 00p MUIMEHTOB U CBS3BIBAIOIIUX BEIECTB);
— Wccnenosanue CBOWCTB BSOKYIIMX BEIIECTB HA IPUMEPE TUIICa
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Monyas / Paznen / Tema

Pe3yabTaT 00yuenust

Tunbl OLeHOYHBIX MEPONPUATHIH

9.2.5

HccrnenoBanue 00beKTOB
TexHochepsl

HccnenoBaTh XUMHYECKHI COCTAB
00BEKTOB TEXHOC(EPHI Ha IPUMEPE
TEXHUYECKOUN BOJBI U MaTEPHAJIOB
CTPOUTEIHLHO-PECTABPATIOHHOM
JeSITEILHOCTH U JU3aiHa

YueOHO-uCCIIe10BaTeILCKUN MTPOEKT B 00IACTH HCCIEIOBAHAS 0OHEKTOB
TEXHOC(EPHI.

Bo3MoKHBIE TEMBI TPOEKTOB:

1. KoHTpoJib KauecTBa TEXHUYECKOUW BOJBI Pa3HBIX BUJIOB B
cootBeTcTBUH ¢ MeToaukamu mo I'OCT.

2. Co3iaHue JIEKOpaTUBHON MITYKaTYpKH.

3. [IurMeHTHI B U3JENNSAX U3 CTEKJIA.

4. NccnemoBanne pa3pymaomiero IeHCTBHS BOABI HA CTPOUTENbHBIC
MaTepHarbl.

5. OneHka cocTOSHUS BO3AyXa paboueil 30HbI CIIeHANINCTa (TEXHOJIOTa,
CTPOUTENS U T.II., C YIETOM 00JIaCTH MPO(heCCHOHATHHON NeATEIHHOCTH)
B COOTBCTCTBHUHU C HOPMATUBHBIMU JOKYMCHTaAMU
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1. OueHo4HbIe CPeACTBA MO JUCHUILINHE «XUMUD)

2.1. OueHOYHBbIE CPEACTBA TEKYLIEr0 KOHTPOJIS MO JMCHUILUINHE «XUMMD)

Texymmii KOHTPOJIb Pe3ylIbTaTOB 00yYEHHsT MOYKHO OCYIECTBISTH PA3IUYHBIMUA METOAaMHU H C
MTOMOIIBIO PA3INYHBIX OLEHOYHBIX cpelcTB. [lo nucrumnnuHe «XuMHsS» B KaueCTBE CPEACTB TEKYLIETO
KOHTPOJISI MPUMEHSIOTCS BOIPOCH! JUIsI OPraHU3allMd YCTHOTO W IHCBMEHHOIO OIPOCa, CHCTEMbI
3aJaHUid B TECTOBOM (opme, 3aJauyd M yNPaKHEHUS, INPAKTHUKO-OPUEHTHPOBAHHbIE 3aJaHMsA
(TeopeTnyeckue, pacyeTHbIE, CUTYallMOHHBIE), JabopaTopHble pabOTBl M Jpyrue OLECHOYHEIC
MeponpusaTus. Huke npuseneM npuMepbl HEKOTOPBIX U3 HUX.

2.1.1. Cuctembl 3aJaHHI B TECTOBOI (hopMme

Cucrema 3amaHuii B TecToBOi (opMe — 3TO cojepiKaTelbHas CHUCTEMa, OXBaTBIBAIOIIAs
B3aMIMOCBSI3aHHBIE 3JIEMEHTHl 3HaHUH. B oTnMume OT TecToB, B CHUCTEMax 3aJaHUN BEPOATHOCTh
[IPaBUIBHOTO OTBETA HA MOCIEYIOLIEE 3aJaHNE MOXKET 3aBUCETh OT BEPOSITHOCTH IPABMIIBHOTO OTBETA
Ha IpeablayIIne 3aJaHusl.

Hnst Toro 4to0Obl HA OJAHOM COJEPKATEIbHOM MaTepHaje MOXKHO OBUIO COCTaBUTH HECKOJBKO
BapMaHTOB TecTa, KOHCTPYUPYIOT 0a3y 3afaHwii B TecToBOM Qopme. Ecim ecTh KOMIBIOTEpHBIE
IIPOTPaMMBbl T€HEpalMy TECTOB, TO B IPOrPaMMy CO3IAaHUS TE€CTa BBOAMUTCS 0a3a, BKIIOUYAIOIIAsl B ce0sl
napajulebHbIE IO COAEPIKaHUIO U TPYAHOCTH BapUAHTHI OJJHOIO U TOTO K€ 3aJjaHHsd. DTO O3HAYaeT, 4YTo
MIPOBEpKa 3HAHMS IPU3HAKOB, CBOMCTB, COCTaBa, (DYHKLMH OJHOTUIIHBIX OOBEKTOB MOXKET OBITh
OpraHu3oBaHa Ha 0ase OJIHOTO U TOTO XK€ 3aJaHHsI, MEHSIIOIIETO B CBOEM TEKCTE TOJIBKO HAa3BaHUE 3TUX
O6BCKTOB. D1H 3aJaHuA Ha3bIBaIlOT q)aCCTHI)IMI/I, T.C. UMCIOIIUMHU NIEPEMCHHBIC 3JICMCHTEI.

[lpuBenemM mpumep cUCTEMBI 3aJlaHUl B TECTOBOW (oOpMe, BKIIOYAIOIIEH (aceTHbIE 3aJaHus
(daceTs! B 3a1aHWH 3aKIIOYEHBI B (DUTYpHBIE CKOOKH).

HasBanue tembl Tema 1.1 «CtpoeHue aToMOB XMMHUYECKUX 3JIEMEHTOB U
NIpUPOJA XUMHUECKOMN CBA3U»

Pesynprar oOyueHus CocTaBnmaATh  XUMHYECKHE  (QOPMYJIBl  COSAMHEHWA B
COOTBETCTBUM CO  CTENEHBIO  OKHUCICHHS  XUMHUYECKUX
JJIEMEHTOB, HCXOMs u3 BaJICHTHOCTH u

OJICKTPOOTPHULIATEIIBPHOCTH

OO01Me KOMIIETEHIINU OK 01

Bri0epuTe 01MH NPABUJILHBII OTBET:

1. Atomsl C 1 Si UMEIOT OJTMHAKOBOE YUCIIO:

A) HEUTPOHOB B A1pe

B) sHeprernyeckux ypoBHen

B) 371eKTpOHOB Ha BHEIIIHEM SHEPIeTUYECKOM yPOBHE

I') anexkrponoB

2. B pany xummnueckux snemeHToB Li—-Be—B—C merannnyeckue cBoiicTsa:

A) ycunuBaroTcs

B) ocnaGeparor

B) e mensrorcs

I') u3mMeHs0TCS IepuoIuIecKu

3. K s-anemeHTam oTHOCHUTCS:

A)K

Bb) S

B) Fe

I) Br

4. [Tyrem coequHeHus aToMoB 1oJ HomepoM 11 u 17 oOpazyercs BemecTBo ¢ XUMHYECKON
CBSI3BIO:

A) noHHOH

b) xoBaneHnTHoO mosspHOI

B) xoBanieHTHOI HEMOJIAPHOM

I') meTanmnmuaeckoit
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5. {KOonMYecTBO D3JEKTPOHOB B aTOME; KOJHMYECTBO DHEPreTHYECKUX YPOBHEH; KOJINYECTBO
JNIEKTPOHOB HA TIOCIETHEM DSHEPreTHYeCKOM YPOBHE; KOJIWYECTBO IIPOTOHOB B SApe aroMa}
COOTBETCTBYET

A) HOMepy mepuona

b) Homepy rpymmbt

B) mopsiaxkoBoMy HOMEpY

6. {xnopuny Gapus, aiMaszy, aMMHaKy, CEPHON KUCJIOTE } COOTBETCTBYET

A) noHHAsI XUMHUYECKas CBSI3b

b) xoBaneHTHas MONSAPHAS XUMUYIECKast CBSI3b

B) xoBasnieHTHast HEMONAPHAS XUMHUUYECKAsl CBS3b

7. {cBs13b, 0Opa3oBaHHas 3a cueT 00pa3oBaHMs OOIINX AIEKTPOHHBIX Map; CBA3b, 00pa3oBaHHAS
3a cyeT 0000IIeCTBICHHS BAJICHTHBIX 3JIEKTPOHOB; CBsI3b, 00pa30BaHHAs 3a CUET NMEKTPOCTATHIECKUX
CHJI IPUTSDKCHUS | HA3bIBACTCS

A) noHHoi

b) metamummueckoi

B) xoBasrenTHO#M

8. {B mopsaKe BO3pacTaHusl METAIUIMYECKUX CBOMCTB; B MOPsAKE yOBIBaHUS paguyca aTOMOB; B
MOPS/IKE BO3PACTaHUS KHCIOTHBIX CBOMCTB JIETYYHX BOJOPOIHBIX COSTMHEHHH | SIIEMEHTBI
PacIOJIOKEHBI B PALY

A) K, Ca, Sc

Bb) Al, Mg, Na

B)F,CL 1

9. Kakoe u3 cy:xaennit BepHo aj1st aneMeHToB {VA rpynmsl , [VA rpynmsl, [A rpymnmst }

A) obmas ¢opMyJia JIeTy4ero BoJOPoIHOro coequHenus RH4

B) He 00pa3yioT meTyunx BOJIOPOJHBIX COSTUHEHUN

B) 1o 3aBepiieHns SHEPTEeTHUECKOTO YPOBHSI HE XBAaTaeT TPEX IIEKTPOHOB

10. Cpenu BemecTs, ykazanubix B psaay {NHs, O,, HCI, SO,; Ca0, HNO3, CI2, CO2; H2S04,

HI, CuCl2, CH4, NH3} komruecTBO coOeTMHEHHU ¢ KOBAJCHTHOM MOJIIPHOM CBA3BIO PABHO

A) Tpem

b) nBym

B) getsipem

11. Xumuueckas cBsI3b B MOJIEKYJIaX {030HA U XJIOPUIA KaJbIH, CEPHOI KUCIOTHI U XJIOpUAA
aMMOHWUSI; CEpPHOM KUCIIOTHI M 030HA} COOTBETCTBEHHO

A) KOBaJIeHTHAA MOJISIPHAS U HOHHAs

b) xoBaneHTHas MONsIpHAs M KOBAJCHTHAS HETIOJIspHAst

B) xoBaneHTHas1 HENOJISIPHASI U HOHHAS

Kak BUHO M3 MPHUBEAEHHOTO NMPUMEpa, Kax10e GaceTHOe 3aJaHue MOXKeET ObITh MPeoOpa3oBaHO
B HCCKOJIBKO pPa3JIMYHBIX BApHUAHTOB OJHOIO 3aJaHuAd TECTOBOM CHCTEMBL. HpI/I OopraHn3anuu
aBTOMATH3MPOBAHHOTO TEKYILETr0 KOHTPOJS TOSBISIETCS BO3MOXKHOCTh T€HEepalud  OOJIBIIOro
KOJINYEeCTBA BAPHAHTOB TECTa, MPH ITOM 3aJlaHMs, MOJy4YeHHble u3 (paceTa, OymyT mapaienbHBI 110
COJICp>)KaHUIO U TPYTHOCTH.

2.1.2. [IpakTUYecKHe 3aJaHUS U 324241

[pakTHyeckue 3aJaHus M 33Ja4d, 9aCTO HCIOJIB3yeMbIe B Ka4eCTBE JHIAKTUYECKHX CPEICTB B
€CTCCTBCHHOHAYUYHBIX NJUCHUIUIMHAX, TaAKKE MOT'YT 6LITB (baCCTHBIMI/I. Bo3moxHo IMPUMCHCHUC 3a1a4 C
BapuaHTaMHU OTBETA U1 y100CTBA OPraHU3ai aBTOMAaTH3UPOBAHHOTO KOHTPOJISL.

[pakTHyeckue 3a1aHus ¥ 3312491 TIPEICTABICHBI B pa3/ieiax:

1. OcHOBBI CTPOEHUs BelIecTBA — 33/1a4H Ha COCTaBIICHHE XUMUYECKUX (POPMYJT IBYXaTOMHBIX
COeIMHEHMH (OKCHIOB, CYIb(UI0B, THAPHU/IOB U T.11.).

2. XMMHYeCKHe peakuu

2.1. 3agaun Ha COCTaBICHWE YpPAaBHCHWH pEAKIMi: COCIWHCHHWS, 3aMEICHUS, pPa3JIoXKCHUS,
oOMeHa W peaKkIuii C y4YacTHEM KOMIUIEKCHBIX COEIWHEHHH (Ha TpHMepe THUIPOKCOKOMITIEKCOB
QTIOMHHUSI M IIMHKA); OKHCIIUTEIbHO-BOCCTAHOBHUTEIBHBIX pEAKIMH C WCIOJIb30BAHUEM METOJa
3JIEKTPOHHOTO OajlaHca; ¢ y4acTHEeM KOMIUIEKCHBIX COEIMHEHUH (Ha MpUMEpe T'HIPOKCOKOMILIEKCOB
[IMHKA ¥V aJTFOMIHWS).

2.2. 3amaum Ha pacyeT KOJUYECTBEHHBIX XapPaKTEPUCTHK TPOIYKTa PEaKIUd COEeIWHEHHUS,;
MaccoBOW WJIM 00BbEMHOH J10JIM BBIX0J1a MPOAYKTA PEaKMU COEAUNHEHHS OT TEOPETHYECKH BO3MOXKHOTO;
00BEMHBIX OTHOIIECHUHA ra30B; KOJHWYCCTBCHHBLIX XapPaKTCPHUCTHUK HCXOAHBIX BCHICCTB M IIPOAYKTOB
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peakiuy; Macchl (00beM, KOJIMYECTBO BEIIECTBA) IMPOJIYKTa PEAKIMU, €CIM OJHO M3 BELIECTB JaHO B
BHJIE pacTBOPA C OIPEEIEHHON MacCOBOM JI0JIEW paCTBOPEHHOIO BEIIECTBA.

2.3. 3ajaHus Ha COCTAaBJICHUE MOJIEKYJIAPHBIX U MOHHBIX PEAKIMHA C y4acTHEM OKCHJIOB, KHCIOT,
OCHOBaHMI M coJiel, HOHHBIX PEAKIUM THAPOIM3a COJIEH, YCTAaHOBJIEHHE W3MEHEHUS KHCIOTHOCTH
cpenpbl.

3. CTpoeHne U CBOiicTBa HEOPraHMYECKUX BeIleCTB

3.1 3amaum Ha pacyeT MaccoBOW A0onM (Macchl) XMMHYECKOTO 3JeMeHTa (COeAWHEHHs) B
MoJIeKyIe (cMecH).

3.2. llpakTtuyeckue 3afaHus MO KIAcCH(HKAINKM, HOMEHKJIAType W XHUMHUYECKHM (opMyiaMm
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB.

3.3. IIpakTHueckue 3alaHus Ha ONpPEEICHNe XUMHUUECKON aKTHBHOCTH BEIIECTB B 3aBUCHMOCTH
BUJA XMMUYECKON CBSI3U U THIIA KPUCTAJUINYECKON PELIETKH.

3.4. 3amaHus Ha cOCTaBJIEHHE YPABHEHUI XUMHUUECKHUX PEaKLUi ¢ yUaCTHEM MPOCTHIX U CIOKHBIX
HEOPraHMYEeCKHX BEUICCTB: OKCHAOB METAJUIOB, HEMETAUIOB W  aM(OTEPHBIX 3JCMEHTOB;
HEOPraHUYEeCKUX KHUCJIOT, OCHOBaHMH M aM(OTEPHBIX TIHAPOKCHUIOB, HEOPIaHUYECKUX COJIEH,
XapaKTEePU3YIOLINX UX CBOWCTBA U CIIOCOOBI ITOIyYEHUSI.

4. CTpoeHMe M CBOMCTBA OPraHUYECKUX BellecTB

4.1. 3amaHud Ha COCTaBIICHUE HA3BAHUM OPraHWYECKUX COCOUHEHUN MO TPUBUAIBHOW WM
MEKIYHAPOAHON CUCTEMATUUYECKOM HOMEHKIIATYPE;

4.2. 3amanus Ha COCTaBJICHHE TMOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (POPMYI OpraHUYECKUX
BELIECTB OT/AEIbHBIX KJIACCOB.

4.3. 3amaun Ha ompeaeieHHE MPOCTEHIIed (OPMYIBl OpPraHMYECKOH MOJEKYNBbI, MCXOIS W3
3JeMEeHTHOro cocTana (B %).

4.5. 3aganus Ha COCTaBJIeHHE YpPaBHEHUH XHMHUYECKHX pPEaKIUi C ydyacTHEM OpraHMYeCKHUX
BEIIECTB HA OCHOBAaHMM UX COCTaBa M CTPOCHUSI.

4.6. 3agaHus Ha COCTaBJICHUE YPAaBHEHUN XUMHUUECKUX PEAKLUUN, WUTIOCTPUPYIOIIUX XUMHUYECKHE
CBOMCTBA C YUCTOM MEXAHHU3MOB IPOTCKAHUA AAaHHBIX pCaKHI/II‘/'I M TE€HETUYECKOM CBSI3U OpPraHnuvdCCKux
BEIIECTB Pa3HbIX KJIaCCOB.

4.7. PacueTHble 3a[1a4y IO YPABHEHUSM PEAKLMM C y4acTHEM OPraHUYECKUX BEIIECTB.

5. KuneTnyeckne W TepMOAUHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHMA XHMHYECKHX
peakuuit

5.1 IlpakThyeckue 3aJaHHsi Ha OLEHKY M3MEHEHUS CKOPOCTH XHMMHUYECKOHM peakuuu u
HampaBJICHUs CMEILEHUS PaBHOBECHS ¢ UcoyIb30BaHKueM npuHiuna Jle-Illarense.

5.2 3agaum Ha pacueTbl TEIIOBBIX 3()(}HEKTOB XMMHUYECKHMX pEaKIUi W ONpeJlieieHHe THIa
peaknuu (1o TEeIUIOBOMY 3P QEKTy: IK30- U SHIOTEPMUIECKHE).

6. lucnepcHbie CHCTEMBI

6.1. 3amaun Ha IPUTOTOBJIEHHE PACTBOPOB.

7. KayecTBeHHBbIE peaKIIUH 00HAPYKEeHUS] OPraHMYeCKUX U HeOPraHM4YecKUX BellecTB

7.1. IlpakTrueckue 3a/laHusl Ha COCTaBJIICHWE YPaBHEHUH peakiuii oOHapyx eHus KaTHOHOB [—VI
TPy ¥ aHKOHOB, B T.4. B MOJIEKYJISIPHOH ¥ MOHHOW opMax.

7.2. TlpakTndeckue 3aJaHusi Ha COCTABICHHE KadeCTBEHHBIX peaknui OOHapYKECHHUs
OPTaHNYECKUX COeIMHEHUH.

9.1. UccaenoBaHue M XMMHYECKHU aHAIM3 00beKTOB Ouochepbl

1. TunoBble pacueTsl O TEMATHKE SKCIIEPUMEHTA.

2. 3aauu HA BBIYMCIIEHUE CPEIHEr0 3HAUCHHS SKCIIEPUMEHTAIbHBIX JaHHBIX, IOTPELIHOCTH.

3. 3aganne «XWMHUYECKHH COCTaB BOIBI, THUIl BOABI M CIOCOOBI €€ TNpHUMEHEeHus» (C
WCTIOJIb30BAaHNEM HOPMATHUBHBIX IOKYMEHTOB).

4. 3aganue «B3anMOCBI3b COCTaBa ITOYBbI, THII ITIOYBHI U €€ Ha3HAYCHUY.

9.2. UccnenoBanne 1 XUMHYECKUH aHAJIN3 00bEKTOB TeXHOC(hepPbI

1. Tunossie pacye€Thl 10 TEMATHUKE SKCIICPUMEHTA.

2. 33)13‘-11/1 Ha BBIYUCJIICHUE CPEAHET0 3HAYCHUA SKCIICPUMEHTAJIBHBIX JaHHBIX, ITOT'PEIIHOCTH.

3. 3ajauM Ha OMNpeneiIeHHE METAUIOB, HEOPraHMYECKUX AHMOHOB M OPraHMYECKHX BEIIECTB B
TEXHUUYECKOM BOZIE Pa3HOI0 Ha3HAYEHUSI.

4. 3amanne «XUMHYECKUH COCTaB TEXHUIECKOW BOJBI, THUIT BOJBI U CIIOCOOBI €€ IPUMEHEHHSD (C
WCTIOJIb30BaHNEM HOPMATHUBHBIX IOKYMEHTOB).

I[Ipumepsl 32124 110 Pa3HBIM TEMAaM M CLMIITHHBI

I. C BapuaHnTamMu 0TBETOB
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1. B peakiuio, TepMOXUMHUYECKOE yYpaBHEeHHE KoTopo S + Oz = SOz + 297 k/[k, BcTynuiia cepa
Maccoil 1 r. KoinuecTBo TEIoThl, BbIICIUBILIEECS IPU 3TOM, PABHO:

A) 9,28 x/Ix

b) 74,25 xJIx

B) 29,7 x I

2. YKaXHUTE COJIb, BOTHBIA PACTBOP KOTOPOI MMEET MIEIOIHYIO CpeIy

A) cynbdaT Kanus

b) xnopua amoMuHMS

B) xapOonat xanms

3. OmpenenuTe Ha3BaHHWE BEIECTBA, TJIABHAs LEMb KOTOPOI'O COCTOMT M3 YETHIPEX aTOMOB
yIIepoAa, COACPKUT KapOOKCHIIbHYIO TPYIMIy W OAHY ABOWHYIO CBSI3b, & TAaKKe paJWKalbl METHI W
ITHIL.

A) 3-mMeTun-3-3TunoyTeH-3-0Basi KHCIOTa

B) 3-metun-2-3tundyren-3-oBas KUCIOTa

B) 2-metun-3-3TunOyTeH-3-0Bast KHCIIOTa

®aceTHbIC 321241

4. CocraBpTe XHUMUUecKre (OpPMyIBbl ABYXaTOMHBIX COCAMHEHHH: {CHUIMIHJ KaJTbLUs, TUAPUI
Oapwus, cynehun xenesa (I11), okcua azota (II), okenn amromunwmst, xaopun xenesa (1), aurpua 6apus,
okcuna prytu (I), okcun cypemser (V); okenn memu (I), xmopun pryru (II), HUTpUA Kamus, CHUIAINA
MarHusi, Tuapuj amoMuaust, cynbdua ceunna (1), 6pomun nunka, okcun yraepona (II), okcun xmopa
(V); autpua Hatpus, womua menu (I), oxcun xpoma (II), oxcun azora (V), THAPUA HATPHSL, XJIOPUA
xpoma (III), oxcua kamus, okcua Mermbska (I11), cynpdun nuHKa} .

5. lpu B3aumoneiicteuu {40; 20; 35} r cmecu {cepebpa M IMHKA; LWHKA U MEIU; MEIU U
JKeye3a} C CONSIHOM KUCIIOTOM BbLIENWiIoch {6,72; 2,24; 5,6} n rasa (H.y.). Onpenennure MacCoOBYIO
noiro (B %) {uMHKa; Meny; jkene3a) B CMECH.

6.YpaBHSITE OKUCIUTEIBHO-BOCCTAHOBUTEIBHYIO PEAKLIUIO

{MnO; + H.SO4 = MnSO4 + O + H,0;

Zn + K2Cry07 + HySO04 = ZnS04 + Cra(S04)3 + K2SO4 + H20;

KCIO; + S = KCI + SO} MeronoMm 3IeKTPOHHOTO OajaHca; ONpeaeiuTe OKHCIUTEIb |
BOCCTAHOBHUTEIIb.

7. Omnpenenute MOJEKYJIApHYIO QopMyily yrieBomoponaa, coaepxkamiero {80%; 85,7%; 75%}
yraepona. OTHOcHTeNbHAs IUIOTHOCTh MapoB BELIECTBA MO {BOAOPOLY; BO3AYXY; KHUCIOPOAY| paBHA
{15; 1,931; 0,5}.

A) C4Hs

B) CoHe

B) CH4

Bomnpocurensnsie GopMyTHpPOBKH:

8. Kakass macca yKCycCHOH KHCIOTHI MOTpeOyeTcst Ajisl CHHTe3a JTuianerata maccou 140,8 r.
Brixon a¢upa npumure paBHbsM 80% OT TEOpETHUECKH BO3MOXKHOTO.

9. KakuMm peakTHBOM MOXXHO OTJIMYHTH TIJIMIEPUH OT IMoKko3bl? CocTaBbTe ypaBHEHHE
KayeCTBEHHOH peakinu JUisi 0OHApYKEHUs MHOTOaTOMHBIX CIIUPTOB Ha MpUMepe IIINIepUHA.

10. C momoIipio Kakoro peakThBa MOXKHO paciio3HaTh ranoreHua-uonsl (Cl-, Br-, I-)? CocraBbre
YPaBHEHUS KAUECTBEHHBIX PEAKLN B MOJICKYJISIPHONH ¥ HOHHON (opMax. YKaKuTe NPU3HAKU PEaKIHUH.

3amaun, Kak ® JIpyrde JAWJAKTHYeCKHe 3aJlaHHs, MOTYT BBINOJHATH OOYYalOUIyl0 H
KOHTpoJMpYytouyto GpyHkuu. Penrenue 3agau MOKET OCYLIECTBISITHCS HA Pa3IMYHBIX THUIIAX M 3Tamax
3aHITUH.

2.1.3. [IpakTUKO-OpPHEHTHPOBAHHBIE 32 JaAHUS

[IpakTHKO-OpUEHTUPOBAHHBIC 33/1aHUs (KaK TEOPETUYECKUE, TAK M PAacUeTHbIE), HAIIPABIICHBI Ha
pa3BUTHE DE3YJIBTATOB OOyYeHHs OCHOBHOTO Moayisi (pasgensl: «OCHOBBI CTPOEHHUS BELIECTBAY,
«CTpoeHre W CBOHCTBa HEOPraHMYECKHX / OpraHWYecKuX BeliecTB», «KuHernueckue w
TEPMOJIMHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUYCCKHX PEaKINiy, «J{nCTiepcHbIe CHCTEMBI)
U BBISIBJICHUE XUMHUYECKOW CYIIHOCTH 00BEKTOB NMPHUPOBI, IPOU3BOJICTBA U OBITA, C KOTOPBIMHU YEJIOBEK
B3aMMOJIEHCTBYET B MIPOLECCE MPAKTUIECKOM NesITeNbHOCTH (IPUKIIaIHONH MOIYIIB).

[IpakTHKO-OpUEHTUPOBAHHBIC 33J]aHUSI MOYKHO OTIPEJICIUTh KaK MeJarOTHUeCKH repepadoTaHHbIH
(parmMeHT TpodeccHOHANFHON NeATeNnbHOCTH crenuanrcta. OHu pa3pabaTeIBalOTCS IS MPOBEPKH
3HAaHUH M yYMEHUIl 00ydYaloUmMxcsl IeHCTBOBATH B IMPAKTUYECKUX, HETUIUYHBIX, SKCTPEMAIbHBIX U
Opyrux cutyanusx. [IpW HM3ydeHWH IUCIMIUITHHBI «XUMHS» TPAKTHKO-OPHEHTHPOBAHHBIE 3aJ[aHHs
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NPUMEHSIOTCS JUI  aKTHBH3AIMM  y4eOHO-TIO3HABATENBHOM JESATENbHOCTH OOyJaromuXcs IyTeM
«HOTPYKEHHUS» UX B IPOOIEMBI XUMUIECKUX HCCIICIOBAaHNH, BOSHUKABIINX B HCTOPHH PAa3BUTHS HAYKH,
WM UMEIOLIHX MPaKTHYECKOe 3HAYCHUE [T YeTIOBEKa.

[IpuBeaem mpuMepsl MPaKTUKO-OPUEHTUPOBAHHBIX 3alaHui 1o pazaenaM «CTpoeHHe U CBOHCTBa
HEOpraHNYeCKUX BemecTB», «CTpoeHNE U CBOWCTBA OPTaHUYECKHUX BEILIECTBY.

1. Kap6okcurtepanus

HazBaHue TeMbl Tema 3.3. «HpOI/ISBO)ICTBO HEOPTraHNYCCKHUX BCIICCTB.
3HaueHHe U IIPUMCHCHUEC B 6BITy " Ha IPOU3BOACTBE»

Pe3yJ’II)TaT O6y‘lCHI/IH OOOCHOBEIBATh 3HAYEHHE U IMPUMCHCHUC HCOPraHUYCCKUX
BCIICCTB B OBITOBOM U HpOH3BOI[CTBeHHOI>'I JACATCIIBHOCTH
YCJIOBCKA UX (I)I/ISI/IKO-XI/IMHLICCKI/IMI/I CBOMCTBAMH

OO01e KOMIIETEHIINH OK 01, OK 02

A 3HaKOMO JIM BaM TOHATHE «KapOOKcuTepamusi»? B TepameBTHUECKHX LENAX HCHOJIb3YIOT
razoo0OpaszHoe BemecTBO. [1o 3TOl nmpuynHE NMOAOOHYIO METOAMKY HA3bIBAIOT «Ta30BBIMU YKOJIAMUY.
OTa METOoAWKa WCIONB3YeTCsl S JICUCHHS CEplIeYHO-COCYIUCTHIX 3a00JIeBaHUM, IOBBIIICHUS
ANIACTHYHOCTH KOXH. [lOBBIIIEHWE COJEpKaHUs ITOr0 Ta3a B KPOBH TOBOPUT O HEKaueCTBEHHOMN
¢ynkuun kpou. CaMoe yOMBHUTENBHOE, YTO OHO MCIIOJB3YeTCSl B TBEPAOM BUAEC B IHIIEBOI
MIPOMBIIIJICHHOCTH U1l XpaHEHHS U IEPEBO3KU IPOIYKTOB: PBIObI, MsICa, MOPOXKEHOTO.

3anaHue

Bri0epuTe 01MH NPABUJILHBIN OTBET:

1. O xakoMm BelecTBe UAET peyb?

A) yrinekucnisli ra3

b) xucnopon

B) ammmax

2. KakumMu XMMUYEeCKUMH CBOMCTBAMH 00JIaZaeT 3TO BEIIECTBO?

A) KUCIIOTHBIMU

b) ocHOBHBIMHU

B) amdorepapiMu

3. C 9yeM MOKET BCTYIaTh BO B3aUMOIEHCTBUE?

A) ¢ BOJI0, OCHOBHBIMH OKCHJIAMH, IEJI0YaMH, HEKOTOPBIMH COJISIMU

B) ¢ Bonoii, KUCTIOTHBIMU OKCHIAMH, IIE€JI0YaMH, HEKOTOPBIMH COJISIMU

B) ¢ Bo/10i1, KHCITOTHBIMHU OKCHJIAMH, KACIIOTAMH, HEKOTOPBIMH COJISIMH

4. C moMomIpi0 KaKoTo BEUIeCTBa €ro MOYKHO 00OHAPYKHUThH?

A) perondranenna

B) 6pomHOi#t BOJTBI

B) u3BecTkoBOIi BO/IBI

5. IlpuBenute (hakThl, KOTOPBIE JOKA3BIBAIOT OTPULATEILHOE BIMSHHE 3TOTO Ta3a Ha KeTyA04HO-
KHLICYHBII TPAKT YEIOBEKa.

2. lloBapeHHas cob

HasBanue temsl Tewma 3.3. «IIpon3BoacTBO HEOPTraHMUECKUX BELIECTB.
3HayeHUe U NPUMEHEHHUE B ObITY U Ha IPOU3BOJCTBE)

PesynpTar 00ydyeHus OOOCHOBBIBATh 3HAa4Y€HHE W MPHMEHEHHE HEOPTaHMUECKUX
BEIIECTB B OBITOBOM UM IPOU3BOJCTBEHHOW JEATEIHLHOCTH
YeJIoBeKa UX PU3UKO-XUMHUYECKHIMHU CBOHCTBAMHU

OO01IMe KOMIIETEHIINT OK 01, OK 02

UzBecTHO, uTO B MUpe 100bIBaeTcs npuMepHo 100 MUIUIHOHOB TOHH MMOBAPEHHOM con B roJ. Ha
MULIEBBIE HYXIbl PacXOAyeTCs OKOJIO OJHOM 4YeTBepTOM uacTtu »Toro koiamdectBa. Kyna xe uuper
ocTaJibHas COJIb?

[ToBapeHHast cOb COBEPIIEHHO HEOOXOUMa MPH MPOU3BOACTBE MSCHBIX U PHIOHBIX KOHCEPBOB,
OHAa WCHOJB3yeTCS B METAJUIYPrHYEeCKONH OTpacid MPOMBINIUICHHOCTH, THpU 00padOTKe MeXOB U
pPa3IMYHBIX KOXK, B MPOIIECCE MPUTOTOBICHUS MBUIA, HICT JUIS MONMYYCHHS KAJIBIIMHUPOBAHHOW COIIBI,
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MpUMEHsIeTCs B MeauirHe. OCHOBHOM MOTPEOUTEIb COJIM — XUMUYECKast OTPacib IPOMBIIILIEHHOCTH. B
3TOH 00JIACTH HCIOJIB3YETCS HE TOJBKO cama COJib, HO M 3JIEMEHTHI, COCTaBIIAIONIME ¢e¢. B mporecce
AJICKTPOJIM3a €€ pacTBOpa MOJy4yaroT XJIOP, BOAOPOA W enkuii Hatp. M3 pacTBopa €aKOoro Hatpa
MOJTyYaIOT TBEPYIO MIEJIOUb — KayCTHK. COSIUHSISI BOAOPOJ ¢ XJIOPOM, MOTYYarOT COJISIHYIO KUCIIOTY.
3aganue: cocTaBbTe ypaBHEHHS, ONMMCAHHBIX B TEKCTE pPeaKiuii.
3. AunerunjieH

HazBaHue TeMbl Tema 3.3. «HpOI/ISBO)ICTBO HCEOPTraHNYCCKUX BCIICCTB.
3HaueHHe U IIPUMCHCHUEC B 6BITy " Ha IPOU3BOACTBE»

Pe3yJ’II)TaT O6y‘lCHI/IH OOOCHOBEIBATh 3HAYEHHE U IMPUMCHCHUC HCOPraHUYCCKUX
BCIICCTB B OBITOBOM U HpOHSBOILCTBCHHOﬁ JACATCIBHOCTHU
YCJIOBCKA UX (I)I/ISI/IKO-XI/IMHLICCKI/IMI/I CBOMCTBAMH

OO01e KOMIIETEHIINH OK 01, OK 02

OnmHUM 13 caMBIX PacHpOCTPaHEHHBIX CIIOCOOOB CBAapKH IUIABJICHUEM SBISIETCS ra30Bas CBapKa,
KOTOpas IPOU3BOAUTCS C 00pa3oBaHHMEM TIa30BOr0 IUIAMEHHM B KaHAJIaX CBapOYHOH TOPEIIKU.
O6pa3zoBaHye ra30CBapOYHOrO IMJIAMEHHM HEBO3MOXKHO 0e3 rasza ameTwieHa. TeXHUUYECKUH ameTHieH
MOJTYYaloT U3 KapOuIa KajabLusl.

3aganue

1. OObsacHuTEe, KakoW (QU3MYECKHHA TIOKa3aTelh II03BOJIAET FWCIONB30BATh AaleTWICH IS
CBapOYHBIX PadoT;

2. CocTaBbTe ypaBHCHUE PEAKIIMHU TIOIyUEHHS alleTUIICHA,

3. CocTaBbTE YPaBHEHUE PEAKIIMU TOPECHUS allCTUIICHA;

4. Berauciute 00bEM alleTUIICHA MOJyUYEHHOI0 U3 KapOu/ia Kanblus Maccor 128 r, copeprkamiero
5% npumMecei, eciiu BBIXOJ] alleTuiieHa coctaBisieT 80% OT TeopeTHdeckl BOZMOYKHOTO.

4. MoJioyHasi KHCJIO0TA

Hazsanue tembl Tema 4.3. «Opranuyueckue BEIIeCTBA B KU3HEIEATCILHOCTH
yenoBeka. [I[pon3BoACTBO U MPUMEHEHUE OPTaHNYECKIX
BEIIECTB B MPOMBIIIIEHHOCTI

Pesynprar 00yuenus OOOCHOBBIBATh 3HAUCHWE U MPHUMEHEHHE OPTraHHYECKHX
BEIIECTB B OBITOBOM U TPOU3BOJCTBEHHON JAEATEIHHOCTH
YeJI0BeKa UX (PU3UKO-XUMHUYECKHUMHU CBOHCTBAMHU

OO01e KOMIIETEHIINU OK 01, OK 02

[TpomeKyTOYHBIM MPOIYKTOM OOMEHA Y TETJIOKPOBHBIX KUBOTHBIX SIBJISIETCSI MOJIOUHAS KMCIIOTA.
3amnax 3TOi KHUCIOTHI KPOBOCOCYIIME HACEKOMBIE YJIABIMBAIOT HA 3HAYUTEIEHOM PACCTOSIHHH.

3ananue

1. [Touemy HacexkoMble (KOMapbl) OBICTPO HAXOIAT CBOIO KEPTBY?

2. YcraHoBute (OpMySTy MOJOYHOH KHCIOTBI, KOTOpas IIOMOTAeT HACEKOMBIM HaXOIUTh
TETJIOKPOBHBIX >KUBOTHBIX, €CJIM MacCOBBIE JIOJIM 3JEMEHTOB B Hell cocTaBisiioT: yraepona — 40,00%,
Bozgopoaa — 6,67%, kucioponaa — 53,33%.

3. CocTaBbTe CTPYKTYPHYIO (OPMYITy MOJIOUHON KUCIIOTHL. Ha30BHTE KUCIIOTY 110 HOMEHKIIATYpe
NIOITAK.

4. Ha ocHOBaHUH CTPOCHUS MOJIOYHON KHUCTIOTHI CIETIANTE BBIBOJI O €€ XUMUIECKHUX CBOWCTBAX.

5. Halizure B MHTEpHETE WJIM JPYTMX HCTOYHHKAX HH(POPMAINHUIO O NMPUMEHEHHH MOJIOYHON
KHCITOTBI.

2.1.4. 3ananns nadopaTopHBIX padoT

JlaGopatopHble pabOThI SBJSIOTCS Ba)KHOM YacThi0 ydeOHOro mpolecca 10 AMCHUIUIMHE U
CHOCOOCTBYIOT (OPMHPOBAHUIO y OOYyYaroIIMXCsS YMEHHH HCCIEIOBAaTh XMMHYECKUE IPOLECCH H
siBNIeHNs (TNIAHUPOBATh M MIPOBOJUTH XUMUYECKHE SKCIIEPUMEHTHI, UCCIIEIOBATh BEIIECTBA U IPOBEPSITH
THIIOTE3bI, 00padaThIBaTh U HHTEPIIPETHPOBATH PE3YJIbTATHI SKCIIEpUMEHTOB). JlabopaTtopHble padoThI
10 XUMHH TIPETyCMOTPEHBI B K&YKAOM pa3Jieie OCHOBHOTO U MPUKIATHOTO MOAyei (Tabm. 2).

Tabnuua 2. JIaboparopHble pabOThI IO XUMHUH
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Pa3nen

JladopaTtopHasi padora

Pazgen 2. Xumudeckue peakinu

JlabopaTopHasi padora 1. «Peaknum ruapoIn3a

Pazgen 3. Ctpoenue u cBoiicTBa
HEOPraHMYECKHUX BEIICCTB

JlabopaTopHas paGora 2. «CBoicTBa METaNIOB U
HEMETAJIOBY

Pazgen 4. Ctpoenue u cBoiicTBa
OpPTaHMYECKUX BEIICCTB

JlaboparopHas padora 3. «[lonyuenue sTuieHa u
H3YYEHHUE €TO CBOMCTBY

Paznexn 5. Kunernueckue u

TEPMOANHAMUYCCKUEC 3aKOHOMCPHOCTHU

MPOTEKAHUS XUMUIECKIX PEeaKIIHH

JlabopaTopHasi pa6ora 4 (Ha BbIOOp) «OnpeneneHne
3aBUCHUMOCTH CKOPOCTH PEaKLUH OT KOHIIEHTpaIUN
pearupyouux seuiecTsy» win «Onpenenenue
3aBUCHUMOCTH CKOPOCTH PEAKLUH OT TEMIIEPaTyphI»
JlaGopaTopHasi pagora 5. «/3yueHune BIUAHUSL
Pa3NIUYHBIX (PAKTOPOB HA CMEIIEHUE XUMUYECKOTO
PaBHOBECHS»

Paznen 6. luctiepcHble CUCTEMBI

JlabopaTopHasi paGora 6 (Ha BbIO0Op) «IIpuroroBiaeHue
pacTBOpOBy» Wi «lcciieoBaHre TUCTIEPCHBIX CHCTEM)

Pazpen 7. KauecTBeHHbIEC peakuuu
00OHAPYKCHUS OPraHUYCCKUX U
HEOPraHMYECKHUX BELIECTB

JlaGoparopHasi pabora 7 (Ha BbIOOp) «AHaTUTHUYECKUE
peakuuu katuoHoB [-VI rpynm» nim «AHanmuTHuecKre
peaknuy aHHOHOBY»

JlaGopaTopHas paGora 8 (Ha BbIOOp) «KauecTBeHHBIE
peakyy Ha OTAEIbHBIE KJIACCHI OPrAHUYECKUX BELIECTBY
nm «KadecTBeHHBIN aHAIN3 OPTraHUYECKUX COSTUHEHUN
10 (PYHKLMOHAIBHBIM IPYIIIaM»

Pazgen 9.1. UccnenoBanue u
XUMHUYECKUN aHAINU3 00BEKTOB
ourochepsl

JladopaTopHas padora 9. «OCHOBHI J1JaOOPATOPHOI
MIPAKTHKN

JlaGoparopnas pa6ora 10 (Ha BbIOOP)

«OuucTka BoJBI OT 3arpsi3HeHni» «Onpenenenue pH
BOJBI N €€ KUCIIOTHOCTHN»

«OrmpeieneHrie KEeCTKOCTH BOBI U CTIOCOOBI ee
YCTpaHEHHUs»

JladopaTopHas padora 11 (Ha BbIOOpP) «OOHApYKEHUE
HUTPATOB B MPOTYKTAaX TUTAHUS

«MccnenoBanue MpoayKTOB MUTAHUS Ha HAJTMYWE
YIJICBOJIOB (MYyKa, TBOPOT, MOJIOKO, HOT'YPT) Ha HAJIMUUE
YTIIEBOJIOB (KpaxMal, TIIF0K03a, Caxapo3a)»
JlaGopaTtopHas paGora 12 (Ha BbI0OP)
«O0HapykeHUE HEOPTaHUYECKHUX TIPUMECEH B podax
IIOYBBID»

«Omnpenenenue pH BOgHOM BBITSKKH [TOYBBL, €€
KHCIIOTHOCTH U IIEIOYHOCTH»

Paznen 9.2. Uccnenosanne
XUMUYECKUN aHaJIN3
TexHochepsl

00BEKTOB

JladopaTtopHasi pa6ora 9. «OCHOBBI 1a60paTOPHOMA
MPaKTUKN

JlabopaTopHas pa6ora 10 (Ha BeI60p) «OnpeneneHue
XJIOPUOAOB METOAOM TUTPOBAHHS B TEXHUYECKOU BOJIC»
«OnpeneneHne >KeCTKOCTH TEXHUYECKON BOABI METOZIOM
TUTPOBAHUS»

JladopaTtopHas pa6ora 11. «Onpenenennue coaepaHms
YTIIEKUCIIOTO Ta3a B BO3AYyX€ MOMEIIEHHS SKCIIpecc-
MeTogom» JlabopaTopHas padora 12 (Ha BbIOOp)
«UzroroBienne kpacok (11000p MUTMEHTOB U
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CBS3BIBAIOIINX BEIIECTB)»
«HccnenoBanre CBOMCTB BSOKYIIUX BEIIECTB HA IIpUMEpeE
THUIICa»

Oo6opyaoBaHue JagopaTtopud Hu padouyux MecT Ja0OPpaTOPUMU: MEH3YPKH, IHIETKHU-
KaleIbHUIIBI, TEPMOMETPBI, MHUKPOCKOTI, JIYIbI, NMPEAMETHBIE M IMOKPOBHBIE CTEKIJA, TUIAHIIETHI IS
KalleNbHBIX peakUuuii, (QuIbTpoBajbHas OyMara, MPOMBIBAIKH, CTEKJISHHBIE MPOOUPKH, PE3UHOBBIC
poOKu, (GOHAPWUKH, HAOOpP PEAKTHBOB, CTCKISHHBIC ITAJIOYKH, INTATHBHEI I MPOOHUPOK; MEpHBIC
IWIAHIPEI, BOPOHKH CTEKJISTHHBIE, BOPOHKH JeNHTeNbHbIe IunuHapudeckne (50-100 mu), cTymku c
necTukoM, ¢GaphopoBble YallKH, MUHLETH, (QUIBTPHI OyMaxkHble, BaTa, Mapis, 4YacOBbIE CTEKIa,
ANIEKTPOIUTUTKH, J1a00paTOpHbIE IITATUBEI, CTUPTOBBIC TOPEJIKH, CTUYKH, IPUOOP ISl OTYUEHUS Ta30B
(mmm mpobHMpKa ¢ Ta300TBOAHON TpPyOKOH), Aepikarendu ISl TPOOHMPOK, CKISTHKH ISl XpaHEHUs
PEaKTHBOB, pa3NaTOYHbBIC JOTKH, XuMmudeckue crakanel (50, 100 m 200 Mu); mImatenaw; THHIETHI,
TUTEJbHBIE UIMIIBL; CEKYHAOMEpHI (TaliMepsl), MepHbIe podupku (Ha 10—20 M) U MepHBIe KOJOBI (25,
50, 100 m 200 M), BomstHast OaHs (WMJIM TEPMOCTAT), CTCKISIHHBIC MAJIOYKW; KOHHYECKHUE KOJOBI IS
tatpoBanusa (50 m 100 wuT); WMHAWKATOPHBIC ITOJIOCKW I ompenmeieHus pH u crammapTHas
WHAWKATOpHAS IIKajla; yHUBEpCAIbHBIA MHAUKATOp; muneTtku Ha 1, 10, 50 mu (wnu no3atopel Ha 1, 5 u
10 M), OropeTkH AJisi TUTpOBaHUs, mMeaunuHckue mmpuisl Ha 100-150 mui, naboparopHble W/Wim
aHAMTUYECKHEe Bechl, pH-MeTphI, CymMIBHEIN 1IKad), U ap. TabopaTopHOE 000PYIOBaHNUE.

[IpuBenem mpuMepsl Ta0OPaTOPHBIX PadOT MO pasaeny 2 «XUMHUYECKHE peakuuu» U pazaeiy 4
«CTpoeHHe U CBOMCTBA OPTaHUYECKUX BEIICCTBY.

Pazpnen 2. Xumnueckue peakuuu. Jlaboparopuas padora 1. «Peakuuu ruposinzay

HazBanue TeMbl Tema 2.2. «DNIEKTPOIUTHUYECKAS TUCCOLMAITUS U HOHHBIN
oOMeH»
Pesynprar oOyueHus CoCTaBIATh YpaBHEHHS XUMHUUECKAX PEAKIIUH HOHHOTO 0OMeHa

C Y4aCTUEM HCOPraHN4Y€CKUX BCUICCTB

OO11e KOMIIETEHIINT OK 01, OK 02

1. Bonpocsl u1s Jonycka K JjadopaTopHoii padore

a) chopMyIUpYTe IeTb ITAHUPYEMOTO SKCTIEPHUMEHTA;

0) 00BsICHUTE, KAKOH MPOIIECC HA3BIBAIOT I'MJIPOJIM30M, KAKOH OH ObIBacT;

B) OOBSICHHTE, KaKWE CYMIECTBYIOT CHOCOOBI J0Ka3aTelbCTBA CYIIECTBOBAHMUS THIPOIH3A
HCOPTraHNYCCKUX U OPraHUYCCKUX BCUICCTB,

') OOBSICHUTE, KaK COCTaBJISETCS YpaBHEHHE THAPOIIH3A;

n) oOwscHuTe, 4yto Takoe pH? Kak 3aBucHT naHHBIN TMOKa3arenhb OT KHUCIOTHOCTH WU
OCHOBHOCTH CpEIbl pacTBOPA;

e) OO0BSICHUTE XOJ BBITTOJTHCHUSA SKCIIEPUMECHTA 110 PECIICHNIO KAYE€CTBCHHBIX 3aJiay;

) TIEPEYNCIIUTe OCHOBHBIC AacCIeKThl COOJIOJCHHS TEXHUKHM Oe30MacHOCTH Ipu pabore C
arpecCUBHBIMU peareHTaMu (THAPOKCH]] HATPHS).

2. [IpoBeneHue oNbLITOB

O6opynoBanue u nocyaa PeakTuBbl
1. CrexisiHHBIE TPOOUPKH 1. PactBop NaOH
2. IllraTuB 11 NpoOMPOK 2. PactBop Na SO,

3. PactBop AICI;
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4. PactBop Na,COs3
5. PactBop Cu(OH)2
6. KucnoTHO-0CHOBHBIN HHIUKATOP

AJTOpUTM NpoBeeHns onbiTa Ne 1

Bonpocs! u 3aganus

3aganme Ne 1. B tpex mpobupkax nox
HOMEPaMHU HaXOAATCS] pACTBOPHI TPEX COJIEH:
XJIOpHUIa aJIIOMHHUS, CyTb(ara HaTpus,
kapOonaTa HaTpus. He mone3ysce aApyrumu
peaKTUBaMU, ONPEACIIUTE COCTaB KaXI0H
MIpOOHPKH.

1. I[aTI) 00BsICHEHNE IMPOBCACHHBIM OIIbITaM.

B np061/1p1<e B MOJICKYJIIPHOM M MOHHOM BHJaX.

2. CocTaBUTH ypaBHEHUS peaKlni, MPOTEKAIOIINX

AJIroputm nposegeHust onbita Ne 2

Bomnpocel u 3a1anus

3apanmne Ne 2. UTto npoU30HAET, €CIU OXJIaIUTh
pacTBop KapOoHaTa HATPHs MU JOOABUTH K
HEMY THAPOKCUA HATpHs?

1.1. Hanute B mpobupky 1-2 mit pactBopa
kapOoHaTa HaTpusl.

1.2. OnycTuTh NPOOHUPKY B CTaKaH C OUCHb
XOJIOJHOW BOJOM MM CHETOM.

1.3. IIpoBepuTh Cpey pacTBOpa MPHU TOMOIITH
KHCIIOTHO-OCHOBHOT'O MHIMKATOPA.

1.4. 1o6aBuTh K pacTBOpY KapOoHaTa HATPHUS
THIPOKCH] HATPHUSL.

1.Kakoii nHAUKAaTOp JTy4lle HCIOIb30BaTh ISl
OTIpeNIeTICHUS CPEIbI pacTBOpa?
2. CocTaBUTh COOTBETCTBYIOLIUE YPABHEHUS

XUMHYCCKHUX peaxunﬁ, B MOJIEKYJIAPHOM U HOHHOM

BUJIAX.

AJITOPUTM NpOBeeHHs onbiTa Ne 3

Bomnpocsl u 3axanus

3aganue Ne 3. [I[poOnemMHBI OTIBIT.

1.1. B ogHy mpoGHpKy ¢ pacTBOpoM cyibdara
menu (11) npunute pacTBOp THAPOKCHIA
HaTpUL.

1.2. Bo BTOpYIO IPOOUPKY C PaCTBOPOM
cynbsdara meau (1) mpuaute pacTBop
KapOOHaTa HATPHSL.

1.3. CpaBHUTH 11BET 00pa3YIONTUXCS OCATKOB.
1.4. O6paTuTh BHIMaHHE Ha BEIJICICHUE Ta3a B
OJTHOM M3 MTPOOUPOK.

1.5. OnpenenuTs, OTKyAa MOXKET BBIIEISATHCS

1. CocTaBUTH COOTBCTCTBYIOIINC YPABHCHUA

XUMHUYCCKHUX peaKuHﬁ, B MOJICKYJIIPHOM U HOHHOM

BUJIAX.
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3TOT raz?

1.6. IlpoBepuTh Ka4eCTBEHHBIN COCTAB Ta3a
ropsien JIy4uHKOM.

1.7. OOBSICHUTH MPOUCXOSIICE SBICHHC.

AJITOPUTM NpoBeaeHns onbiTa Ne 4 Bonpocsk! u 3aganus
3aganue Ne 4. [IpoOaeMHBIH OIBIT. 1. OOBSICHUTH POUCXOIAIICE SBICHHUE.
1.1. K pacTBOpy XJ0pHAa aqtOMUHUS IPUIUTH 2. CocTaBUTh COOTBETCTBYIOIIUE YPABHEHUS
pacTBOp KapOOHATa HATPHSL. XUMHYECKUX PEAKINil, B MOJIEKYIIPHOM U HOHHOM
BUJIAX.

3. OTBETUTDH Ha BOTIPOCHI.

151 4ero B MEIMUMHCKON IPAKTUKE UCIIONB3YIOT
PacTBOp NUTHEBOW COABI IS IOJOCKaHUS IPU
BOCIIAJIUTEINILHBIX 3a00sieBanusx ropia? Kakosa
poJib THAponu3a B pupoe? Ilouemy pacTBop MbLIa
MIEHUTCS B Boze?

3. O0pab6oTKa pe3yabTATOB ONBITOB

1. Ilpoananmu3npoBaTh COOTBETCTBHE IONyUYEHHBIX PE3yabTaTOB THIAM ruaponusa. Cuenarp
COOTBETCTBYIOIIIHE BEIBOIBL.

2. CchopMynrpoBaTh BEIBOJBI O 32aBUCHMOCTH TUTIA THAPOJIN3a U KUCIOTHOCTH CPEJIbI PACTBOPA.

Paznen 4. CrpoeHue u cBoiicTBa opranuyeckux BeulecTB. JlaGopaTtopnas paGota 3.
«IloJryueHue ITHJIEHA M H3Y4YEeHHE ero CBOICTBY

HasBanue temsl Tema 4.2. «CBoilicTBa OpraHMUECKUX COETUHEHUI

PESYJ'ILTaT O6y‘l6HI/I$I VcraHaBauBaTh 3aBHCUMOCTH (1)I/ISHKO-XI/IMI/ILI€CKI/IX CBOICTB
OpPraHruYCCKUX BEUICCTB OT CTPOCHUA MOJICKYJI

OO0111e KOMIIETEHIINH OK 01, OK 02

1. Bonpocsl 1J14 Jonycka K jJjadopaTopHoii padore

a) copmynupyiTe 1eb INIAHUPYEMOTO SKCIIEPHMEHTa,

0) 00BsACHHUTE, K KAKOMY KJIaCCy OPTaHMUYECKHX BELIECTB OTHOCHTCS 3THIICH;

B) OOBSACHHUTE, KAKUMH XMMHYECKUMH CBOMCTBAMM 00JIaJial0T BEIIECTBA JAHHOTO KJacca, KaKue
KayeCTBEHHBIC PEaKIINH JUIsl NX OOHAPYKEHUS HCIIOIB3YIOTCS;

I') OOBSCHHUTE, KAK MOXKHO TIOJIYYUTh BEIIECTBA JIAHHOTO Kjacca COCAMHEHHH B JJaOOPAaTOPHBIX
YCIIOBUSIX;

1) 00BSICHUTE, U3 Yer0 COCTOUT MPUOOP IS TIOTyYSHHS T'a30B;

€) MepevuciInTe OCHOBHBIE aCIHeKThl COOIIIOJIEHUSI TEXHWKH Oe3omacHocTH mpu pabote ¢ JIBXK
(3TWIIOBBII  COMPT), arpecCUBHBIMH  peareHTamMud (KOHLIEHTPUPOBAHHAs  CepHas  KHUCIIOTa),
HarpeBaTeIbHBIMU IPHOOPaMH (CITUPTOBKA).

2. IlpoBeeHue oNbITOB

O6opynoBanue u nocyaa PeakTuBbl
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1. CrexystHHBIC TPOOHPKH

1. KonuentpupopanHusbiit pactBop HaSO4

2. IllratuB st npoOHPOK 2. DTUJIOBBIN CIUPT

3. CnupToBKa 3. PactBop KMnO4

4., Crnukn 4. bpomHuas Boma

5. Tlecok

AJITOpUTM npoBeieHns onbiTa Ne 1

Bonpocsl u 3a1anus

1. [TomryyuTh 3THIIEH AETHApaTallel 3STUIOBOTO CIIUPTA,
00HApYXHTh €ro, N3y4UTh €ro CBOWCTBA.

1.1. B npoOupky HanuTh 2—3 MJI STHIOBOTO CIIUPTA U OCTOPOKHO
00aBUTh 6—9 MJI KOHIICHTPUPOBAHHOHN CEPHOM KUCIOTHI. 3aTeM
BCBINATh HEMHOTO ITPOKAJIEHHOT'O MecKa (IIECOK MIIM MEJKHE
KYCOYKH MEM3bI BBOJSAT ISl TOTO, YTOOBI IPEAOTBPATUTH TOMTUKH
XKHUJIKOCTH TP KUIIEHUH ). 3aKPBITh MPOOUPKY MPOOKOii ¢
ra300TBOIHON TPYOKOI, 3aKPENUTh €€ B IITATHBE U OCTOPOIKHO
HarpeTh COACPIKUMOE IPOOUpPKH (puc.1)

—

CH

2°74
\

Br,  KMnO,

1.2. OcTOopOKHO, PABHOMEPHO HArpeTh CMECH.

1.3. B npyryto npobupky Hajeite 2—3 M pa30aBI€HHOTO
pacTBOpa repMaHraHara Kajius, U IpOIyCTHTE Yepe3 Hero ras.

1.4. B TpeTbto poOUpKy HAIUTH 2—3 M1 OPOMHOM BOJIBI, OITYCTUTH
ra3o0TBOJIHYIO TPYOKY IO AHA 3TOW NPOOUPKH U MIPOIYCTUTH Yepe3
OpOMHYIO BOJIY BBIACJISIOIIMIACS Ta3.

1.5. BeIHYTh Ta300TBOHYIO TPYOKY M3 pacTBOpa 1 IOBEPHYTH €€
OTBEPCTHEM KBEPXY, IMO/KEUb BBLACISIOMUICS Ta3 (puc.2).

1. Yto npoucxoaut B mpooupke?
Yro Habmromaete?

2. K xakoMy THITy XUMHUYECKUX
peaKuuid OTHOCATCA 3TU
npouecchl? Kak Ha3pIBatoTCs1?
3. Kak MeHseTcs okpacka
pactBopoB? [Touemy?

4. Kakum niameHeM roput
stunen? [louemy?

5. CocTaBUTh ypaBHEHUS
MPOTEKAOLTUX MTPOIECCOB.
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C,H;0H (aTnso0-
BBIY CITUPT)

H,S0,

3. O0pabdoTKa pe3yabTATOB ONBITOB

1. TIpoaHanu3upoBaTh COOTBETCTBHE IOJYYCHHBIX PE3YJIbTaTOB CIOCO0AM  TONyYCHHUs
HEMpeeNbHBIX YIIIEBOAOPOAOB psisia aTUieHa (aikeHoB). Clienath COOTBETCTBYIOIIMN BBIBO/.

2. ChopmynupoBaTh BEIBOJ O (DM3UKO-XUMHUYIECKIX CBOWCTBAX ATHIICHA.

3. CopmynupoBath BEIBOJ O Crioco0ax 0OHAPYKEHUS dTHIICHA.

2.2. OuneHoYHbIe CpeacTBa PYOeKHOro (TeMATHYECKOr0) KOHTPOJS MO JUCUHUILINHE
«XumMus»

PybOexupii (TeMaTHdecknil) KOHTPONb MO IUCIHIUIMHE «XHUMHUS» TPOBOAHUTCA B Qopme
KOHTPOJBHBIX Pa0OT MO pa3liesiaM OCHOBHOTO MOJIYJS Ha OTIENBHBIX 3aHATHSX, KEHCOB M y4eOHO-
HCCIIEIOBATEIBCKUX MTPOEKTOB.

2.2.1. KoutpoabHble padoThl 0 pa3aeiaam

KonTtponbHble paboThl M0 XMMHUHM KaK OLIEHOYHBIE CPEICTBA PYOEKHOTO KOHTPOJS 3aBEpLIAlOT
n3ydeHue 1 unm 2 TeMaTHYeCKHUX pa3/iesIoB OCHOBHOT'O MOTYJIS.

Paznen 2. Xwumuyeckue peakuun. KoHTposbHasa pabora «CTpoeHue BeliecTBa H
XMMHUYeCKHe peaKkuun»

KonTponbHas paboTa coaep uT YeThIpe BUja 3a/1aHuil:

1. 3agaun Ha cocTaBIeHUE XUMUYECKUX (POPMYIT JBYXaTOMHBIX COEIUHEHHUH M0 MX Ha3BaHUIO.

2. 3ajaum Ha COCTABJIICHUE YPaBHEHHUH pEaKHid: COeTUHEHU, 3aMELICHNUS, PAa3JIOKEHUS, OOMEHa
u peaKuHﬁ C Y4aCTUEM KOMILJICKCHBIX COGI[HHeHHfl; OKHCJINUTEIBbHO-BOCCTAHOBHUTECIIBbHBIX peaKuHﬁ.

3. 3amaHus Ha COCTaBJIEHUE MOJIEKYJISIPHBIX M HOHHBIX peakluil THIPOJIN3a COJieH, YCTAaHOBJICHHE
W3MEHEHUS! KUCIIOTHOCTH CPEbI.

4. 3amaun Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTHK MO YPAaBHEHUSM XUMHYECKHUX PEaKIHil:
MaccoBOH WM 00BEMHOM J0JIM BBIX0/1a MPOAYKTA PEAKIIMH COETMHEHHS OT TEOPETUIECKH BO3MOKHOTO;
00BEMHBIX OTHOIIEHWH Ia30B; KOJMYECTBEHHBIX XapaKTEPUCTUK HCXOIHBIX BELIECTB M NPOIYKTOB
peakuy; Macchl (00beM, KOJIMYECTBO BEIIECTBA) MPOJIYKTa PEAaKIMU, €CIM OJHO W3 BELIECTB JaHO B
BHJIE PaCTBOpA C OINPEAEIIEHHOM MacCOBOM J0JIEH paCTBOPEHHOIO BEILIECTBA.

Paznen 3. CrpoeHue W cBoOiicTBa HeopraHumveckux BemecTB. KoHTpoabHasi palorta
«CBoOICTBa HEOPraHNYECKHUX BEIIECTB»

KonTponbHas paboTa cCoaep UT TpH BUA 3a/1aHUH:

1. 3agaun HaA pacdeT MacCcoBOM JOIU (MACChl) XUMUYIECKOTO AJIEMEHTA (COSAMHEHMS) B MOJICKYJIe
(cmecn).

2. IlpakTHyeckue 3afgaHusi MO KiIACCH(MKAMHM, HOMEHKJIATYpe M XUMHUYECKHM (opmyrnam
HEOPTaHWYECKUX BEIIECTB Pa3IMYHBIX KIJIACCOB: OIPENEJeHHE Kilacca HEOPraHWYeCKHUX BEIIECTB,
Ha3bIBaTh HEOPraHMYECKHE COCTUHEHHUS MO0 MEXAYHapOAHOM M TPUBHAIBHONH HOMEHKIATYpe II0
XUMUYECKUM QopMyIiam.

3. 3ajgaHus HA COCTABICHHE YPAaBHEHUH XUMHUYECKUX PEAKLMH C YJacTHEM MPOCTHIX U CII0KHBIX
HCOPraHNYCCKUX BCILICCTB: OKCHUJI0B METAJJIOB, HEMETAIJIIOB u aM(bOTepHI)IX 3JICMCHTOB;,
HEOPraHMYEeCKHX KHUCJIOT, OCHOBaHMH M aM(OTEpPHBIX THUAPOKCHUAOB, HEOPIaHUYECKUX COJIEH,
XapaKTEepHU3YIOIINX UX CBOMCTBA U CLIOCOOBI IMOTy4EHHSI.
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Pa3gen 4. Ctpoenue u cBolicTBa oprannyeckux Beuects. KonrposabHas padora «CtpoeHue
U CBOJCTBA OPraHUYECKHUX BeleCTB)»

KontponbHas paboTa COCTOUT U3 ISATH BUIOB 3aJaHU:

1. 3aganus Ha coCTaBJICHUE Ha3BaHWI OPraHMYECKUX COSAMHEHHUH MO0 XUMUYECKUM (popMyiam (B
T.4. CTPYKTYpHBIM) C HCIIOJb30BAHUEM TPHUBHAJIBHOM MM MEXAYHAPOAHOM CHCTEMaTHYECKON
HOMEHKJIATyPBHI.

2. 3ajgaHus Ha COCTABJICHWE TOJHBIX W COKPAIICHHBIX CTPYKTYPHBIX (POPMYNT OPraHMYECKHX
BEIIIECTB OTAEJIBHBIX KJIACCOB 10 X Ha3BAaHUSM B COOTBETCTBUH C MEKAYHAPOIHON HOMEHKIATYPOH.

3. 3agaum Ha oOmpeAeNeHHe NPOCTEUIIer (QOpMyIbl OPTaHWMYECKOW MOJEKYJBbl, HUCXOAS U3
3JeMEHTHOro cocTana (B %).

4. 3amaHus Ha COCTAaBJIEHUE YPABHEHUH XMMUYECKUX PEAKINH, WITIOCTPUPYIOUINX XUMUYECKHE
CBOICTBA C y4ETOM MEXaHU3MOB IIPOTEKAHUS JAHHBIX PEAKUUH M M€HETHYECKON CBSI3M OPraHUYECKHX
BEIIECTB Pa3HbIX KJIAaCCOB, B T.4. [IETIOYKH MPEBPALICHUH.

5. PacueTHble 3a1auy IO ypaBHEHUSIM peakLUi ¢ yUacTHEM OpTraHMYECKUX BELIECTB.

Paznen 5. Kunernuyeckue HW TepMOAMHAMMYECKHME 3aKOHOMEPHOCTH IPOTEKAHUSA
xumMudeckux peaknuii. Konrpoabnas padora «CKopocTh XUHMHYECKOH peakluu M XHMHYeCKoe
paBHOBecHe»

KonTponbHas paboTa COCTOUT U3 TpeX BHIOB 3a1aHUM:

1. PacderHsle 3amaun Ha U3MEHEHHE CKOPOCTH XMMUYECKHUX B 3aBHCHMOCTH OT KOHLEHTpaLuu
pearupyromux BELECTB U TEMIIEPATYPEL.

2. 3ajaun Ha pacyeThl TEIJIOBBIX 3(p(PEKTOB XUMHUECKUX PEaKIUii U ONpeieieHIe TUIIa PEaKInn
(o TermoBoMy 3 (EKTy: 3K30- U SHAOTEPMHUUECKHUE).

3. 3aZIaHI/ISI Ha MPUMCHCHUC IMPUHIUIIA Jle-IllaTtennbe JJId HaXOXKXACHHUA HAIIPaBJICHUSA CMCIICHUA
paBHOBECHA XUMHUYECKOU pC€akuunM MW aHaJInu3 q)aKTOpOB, BIUAOIIUX Ha CMCEUHICHUEC XUMHUYECKOI'O
paBHOBECHS.

Paszpnen 6. lucnepcublie cucreMbl. KontposabHas padora no reme «/[ucnepcHbie cucTeMbDy

KontponbHas paboTa COCTOUT U3 ABYX YacCTEH:

1. 3agaun Ha MPUTOTOBJIEHHE U pacdeT KOHIEHTPALMU pacTBOpoB (3 3ahayd Ha pacTBOpPEHUE,
pazbaBieHre, CMEIIIMBAHUE PACTBOPOB).

2. 3amaHus Ha JAWCIEPCHBIE CHUCTEMBI, HWCIOJNb3yeMble B OBITOBOH M MPOW3BOJCTBEHHOM
JIESATEIHFHOCTU YeJIOBEKa (B BHJIC TECTOBBIX 3aJJaHU).

[IpuBenemM mnpumepbl 3agaHuii KOHTPOJIBHOW paboTel mo TeMe «CTpoeHHe W CBoOiicTBa
OpPraHU4YecKHUX BellecTB», KOTopasi IPOBOAUTCS MOCIe U3yueHHs 00yJaromumMucs pasaena 4.

Ilo wuroram wusyuenus pasgena4d «CTpoeHHe M CBOICTBA OPraHUYeCKHX BelIeCTB)
oOyuJaroruecs OyayT ClIOCOOHBI:

— OIpeneNnsiTh NMPUHAJICKHOCTh BEIIECTB K Pa3IMYHBIM KilaccaM OpPraHWYeCKUX COCIUHEHHUH;
TOMOJIOTH ¥ H30MEPHI;

— Ha3bIBATh U3YYCHHBLIC BEUICCTBA 110 ((TpHBI/IaJIBHOI‘;I)) HnIn Me)KI[YHaPOZ[HOﬁ HOMCHKJIATYypE€,

— XapaKTepu30BaTh CTPOEHUE M XUMUYECKHE CBOMCTBA H3YYEHHBIX OPIraHUUECKUX COEANHEHNH;

— 00BSACHATH 3aBUCUMOCTL CBOVMCTB OpPraHrnYCCKUX BEHICCTB OT UX COCTAaBa U CTPOCHUA,

— IMPOBOJUTH BBIYUCIICHUA IO XUMHUYECKUM (1)OpMy.HaM 1 YpPaBHCHUAM.

Temaruueckuil KOHTPOJIb OCyILIECTBIsIETCsE MeToIoM TecTupoBanus (1) mium B hopme nucsMeHHON
paboThl, BKIIOUAlOIIEH npakTuieckue 3ananus u 3axaun (10).

IIpuBenem npumep KOHTPOJIbLHOH padoThl B (popMe TecToBBIX 3axannii (I).

1. BemectBo, cOCTaB KOTOPOTO BBIpaXXKEH MOJIEKyJIsipHOH (opmyinoit CsHg oTHOCHTCS K Kilaccy:

1) apeHsr

2) anmkaHbl

3) amKeHbI

4) aJKUHBI

2. Haseanue Bemectsa, popmyia kotoporo: CHs-CH(CHs)-CH2-CH2-OH

1) 6yranon-2

2) neHTaHon-2

3) 2-metunOyranon-4

4) 3-metunOyTanoi-1

3. BemectBo, nmetoiiee popmyny CH,=CH, Ha3biBaeTCs:

1) Tomyon

2) aTrneH
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3) rmmepuH

4) mpomnaHoy

4. BemiecTBo, Ha3BaHUE KOTOPOTO MPOMHOHOBAs KUCIOTa, UMeeT popMyIy:

1) C:HsOH

2) (CHa):NH

3) CHs-CH,-COOH

4) CsHyOH

5. JIng ankaHOB XapakTepHa peakiius:

1) mpucoenuuenus Hp

2) XJIOpUPOBaHUSI HA CBETY

3) obecueunBanus pactBopa KMnO4

4) MoTMMepH3aITII

6. MeTanoun pearupyer c:

1) Hatpuem

2) Bomo#t

3) Bogopomom

4) MmeTaHOM

7. YKCyCHas KHCJIOTa BCTYINAET B PEAKLIUIO C:

1) AgNOs

2) NaCl

3) Na:CO3

4) H,0

8. BepHbI 11 yTBEPKACHUS:

A. AMUHBI IPOSIBIISIIOT OCHOBHBIE CBOMCTBA

b. AMUHOKHCITOTBI TPOSABIIAIOT TOIBKO OCHOBHBIE CBOMCTBA

1) BepHO TONBKO A

2) BepHO TOJBKO b

3) BepHBI 00a yTBEPKIACHUSA

4) HEBEpPHO HU OJTHO U3 YTBEPKACHUN

9. Vpaeuenune xumudeckoit peakuuu Co,Hg+Cl,—CoHsCI+HCI siBsietes:

1) peakuuelt 3aMeIIeHns, TPOTEKAIOIIEH 0 PaJUKAIbHOMY MEXaHU3MY

2) peakIye MprcoeINHEH NS, TPOTEKAIOIIEH 10 paANKATEHOMY MEXaHU3MY

3) peakuueii 3aMeLIeHNUs, IPOTEKAIOLIEH IO HOHHOMY MEXaHU3MY

4) peakmuei MpUCOeTUHEHUS, TPOTEKAIOIIEH TT0 MOHHOMY MEXaHU3MY

10. B peakuuto «cepeOpsiHOTO 3epKaiay (¢ aMMHAaYHBIM PACTBOPOM OKCHJIA cepedpa) BCTYIIAeT:

1) sTanoi

2) rimoko3a

3) rnunepuH

4) kpaxman

11. YcraHoBHUTE COOTBETCTBHE MEX/1y Ha3BaHHEM BEIECTBA U KJIACCOM (TPYIIOi) OpraHuYeCKUX
COEIMHEHHH, K KOTOPOMY(-01) OHO NMPUHAJIEKUT.

Ha3zBanue BemecTsa

A) CH;:COOH

b) CH3-CH>-CHz3

B) CH,=CH-CH-CH3

I') CHs-CH2-OH

Kitacc opranndeckux coemHeHMI

1) ogHOATOMHBIE CITUPTHI

2) yrieBoasl

3) kapOOHOBBIE KUCIOTHI

4) apoMaTHIECKHUE YTIICBOIOPOIBI

5) HenpeaenbHbIe YIIIeBOI0POIbI

6) npenenbHbIe YTIIEBOAOPOIBI

12. B cxeme npeBpaiieHuit

1500°C  Cakr +Br;

CH; — X1 — 6enzon — X»

BelecTBaMu X1 U X2 COOTBETCTBEHHO SIBIISIOTCSL:
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1) anernnen

2) aTHieH

3) 6pombenH30I

4) xJ10pOeH301

5) benon

6) IHUKJIOTeKCaH

13. Ompenenure MONICKYJIApHYI0 (OpMyy BeIllecTBa, conepxkamiero 37,5% yraepona, 50%
kucnopona u 12,5% Bomopoxa. OTHOCHTENBHAS TIOTHOCTH TAPOB ATOTO BEIIECTBA 0 BOJOPOY paBHA
16.

1) CHs:OH

2) C2HsOH

3) HCOOH

4) CsHsOH

14. Ckonbko JHMTPOB BOJOpOJA MOTpeOyeTcs ans oOpazoBaHus 10,2 T© 3TWIOBOrO CIUpTa W3
areTambAeTH/Ia, €CITH BBIXO]] IPOIyKTa peakiu coctapisieT 80%?

1)6,2n

2)3,ln

3)12,75n

411,270

IIpuBeaem npumep 3aaHuil 1J1s1 NMCbMEHHON KOHTPOJLHOH padoTsl (II).

1. [aiiTe Ha3BaHUsI OPraHUYECKUM COCAMHEHUSIM MO XUMUYECKUM (HOPMYIIaM C UCTIOb30BaHHEM
TPUBUATIBHOU UM MEXIYHAPOJHON CUCTEMAaTUYECKOH HOMEHKIATYPBIL:

a) CszoH

0) (CHs):NH

B) CH3-CH(NH)-COOH

r) CsHgN

11) CH3CH2HC=O

e) CeHsCHzOH

2. CocTaBbTe NOJHBIE M COKpAIICHHBIC CTPYKTYypHbIE (HOPMYJIBI OPraHUYECKUX BELIECTB
OTJIENBHBIX KJIACCOB IO UX HAa3BaHUSAM B COOTBETCTBUU C MEKIAYHAPOJAHON HOMEHKIIATypO:

a) METHIIOEH30

0) aHWIIHH

B) 3-MeTHIOyTaHAIb

T') IUKJIOT€KCEH

n) 6yranuen-1,2

) 2-mMeTuimpornanon-1

x) O6yTuH-1

3) aMHMHOYKCYCHAs KUCJI0Ta

3. CocraBbTe ypaBHEHHUs] XMMUYECKUX PEAKLIMI COTIIACHO CXeME IPEBPAIICHHUIH:

1500°C  Caxr +Br;

CHs — X1 — X0 — X3

VYkaxnTe TUI 1 MEXaHU3M PeaKkiiy, Ha30BUTE 00pa30BaBIINECs BEILECTBA.

4. Omnpeznenure MOJEKYJSIpHYIO (QopMmyny BemiecTBa, conepxamero 37,5% yranepona, 50%
kucnopona u 12,5% Bomopoaa. OTHOcHUTENbHAS TNIOTHOCTH MAPOB ATOTO BEIECTBA IO BOJOPOY paBHA
16.

5. Ckonpko JUTPOB BoJOpoaa morpedyercs anst oOpasoBanus 10,2 T 3TUIOBOrO CHHMpTa M3
areTanbAeTHAa, €CITU BBIXOJ MPOIYKTa peakiiuu coctapiseT 80%?

2.2.2. Keiicpl

Kelicbl Hcmonb3yroTCsl B KaUECTBE OLIEHOYHOTIO CPEJACTBA B pa3zeie 8 MPUKIAJAHOTO MOAYIS, UX
coJiep)KaHUe OMpeNeNsieTcss C y4eToM  NpOoQecCHOHAILHOW HAaIpaBICHHOCTH 00pa30BaTeNbHOM
nporpammsel CIIO. IlpuMepbl BO3MOXKHBIX TEM KEHCOB:

1. IloTennenue kiMmara 1 BEICBOOOXKICHUE Ta30BBIX THAPATOB CO JHA OKEaHa.

2. Bynymue marepuassl 11 aBUa-, MAalInHO- ¥ IPUOOPOCTPOCHHSI.

3. HoBble MaTepuaisl U1 COTHEUHBIX OaTapen.

4. JlexkapcTBa Ha OCHOBE PACTUTENBHBIX MPENapaToB.

5. XUMHUYECKHE DIIEMEHTHI B )KU3HH YETIOBEKA.

6. BoopoaHast sHepreTrka.
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[IpuBeneM mpumeps! keiicoB mo xumuu (aBTop l'onyOeBa Muua boprcoBHA, yUUTENh XWMHH,
https://urok.1sept.ru/articles/636947).

Keiic Nel. «Xu1op B :KM3HHU YeJI0BEKa»

B Snonnn o0wenuHeHHBIMH cuiamMyd HanmoHanbHOrO MHCTHUTYTa 370poBbst U llpedexTypHoro
yHuBepcuteTa CHA3YyOKH OBUIO IMPOBEICHO HCCIIEOBaHWE. YUEHBIC BBISICHIIN, YTO €CTECTBEHHBIE
OpraHWYeCKHe BEIIeCTBA BCTYMAIOT B PEAKIMIO C XJIOPUPOBAHHOW BOJOW M3-TIOA KpaHa, o0pazys
OIIaCHbIE COEAMHEHUS, KOTOPHIE MOTYT CIYXHUTh MPUYUHOM paka. Takue coequHeHHs Ha3blBatoTCd MX,
TO ecTh «MyTareH ukc» uinu «Heu3BecTHbI MyTareH».

3anmanus:

1. Ilpemnoxure crmocoObl yMEHBIICHHS SAOBUTOTO BJIHMSHHUS XJIOpa B MUTHEBOM BOJE Ha
OpraHH3M YeJIOBEKa.

2. Hcxoms w3 cBoeit JKM3HCHHOW NIPAKTHKH, WPHOTU3UTEIHLHO pPacCUUTANTE, CKOJIBKO
XJIOPUPOBAHHOM BOABI BB UCTIOJIB3YETE B TEUSHUE THSA U JUIA KaKUX Lesei?

3. Kakue opransl 4enoBeka OoJbIle BCEro CTPaJatoT OT BO3IEHCTBUS Xiopa?

4. Kax BnuseT XJI0pHUpOBaHHAS BO/IA HA YEIOBEKa MPH KyHaHUH?

5. Haiinure momoaHAUTENbHYIO HHGOPMAIIHIO O 3aMeHe XJIopa Ipu 00e33apakHBaHAN BOJIBI.

6. Hccnenyiite pa3nuyHble TOBapbl OBITOBOW XMMHUH B cBOEM JoMme. COCTaBbTE CIHCOK
XJIOPCOMIEPIKAINX COSAMHEHNH, YKaKUTE MEPHI 0€30MacHOCTH NP paboTe ¢ HUMH.

Keiic Ne2. «BogopoaomMo0u/iu — mar B oyayuiee»

AsromoOmn Honda FCX Clarity Ha BOJOPOAHBIX TOILUTUBHBIX 3JIEMEHTAX €3ST IO JOPOraM
Epomber ¢ 2009 roma. B 2011 ronmy Honda npucoeauHuiach K eBpOMEHCKOMY MNapTHEPCTBY
skonornyHoi sHeprun (Clean Energy Partnership), mociie yero BeiBena Ha TIEpPBEIH IUIaH POU3BOICTBO
AKOJIOTMYECKU YHUCTBIX aBTOMOOWiei. A Ha Ilatom MockoBckoM MexayHapoqHOM aBTocayioHe BA3
MPeJCTaBUII CBOIO HOBUHKY «Jlama-AHTA1» ¢ OauioHaMu BOAOPO/Aa U KHCIOPOIa.

3agaHus:

1. ITouemy MHOTHE aBTOMOOMIBHBIC KOMIIAHHU pa3padaTHIBAIOT aBTOMOOWIIM, paboTaromme Ha
BOJIOPOJHOM TOIUIHBE?

2. Kak BBIXJIONIHBIC T'a3bl aBTOMOOMIICH, paOOTAIOIIMX HA YIIICBOJAOPOJIHOM TOIUIUBE, BIUSIOT Ha
3710pOBbE UesioBeKa?

3. Kakue «+» u «—» Bbl BUIUTE Y BOJOPOIOMOOMIICH?

4. Hatigute A0MOJHUTEIBHYO HHPOPMAITUIO 00 X YCTPOHCTBE.

5. Ecnu B Bamiedl ceMbe WM y BalllUX 3HAKOMBIX €CTh aBTOMOOWIIH, IMOJCYUTANUTE, CKOJIBKO
MPHUOIU3UTENHHO JUTPOB OCH3MHA, Ta3a M KAKOW MapKU UCTIOIb3yeTe eXKeTHEBHO.

6. Kakue BCHIECTBA U B KAaKOM KOJHMYECTBEC MOI'YT HaXOAWTHLCA B BBIXJIOIIHBIX rasax BallluX
aBTOMOOMIEH?

2.2.3. Y4eOHO-HCCIeA0BATEIbCKHIT POEKT

VY4eOHO-UCCIIeTOBATEIbCKHN MIPOEKT SIBJISAETCS OCHOBHBIM CIOCOOOM OIEHKH pPe3yJIbTaTOB
o0OyueHusi, cHOPMUPOBAHHBIX y OOYYalOIIMXCS B XOJ€ OCBOCHHUS TNPHUKIAJHOTO MOIYJS XUMHH B
pasnenax 9.1. u 9.2. MccnenoBaHue 1 XUMAYECKUI aHAIH3 00BbEKTOB OHOC(ephl/TeXHOChEPH! (C yudeToM
Oyayiei mpoheCCUOHANBHOMN IeATEIIBHOCTH).

IIpuBenem npuMep MPOEKTHOTO 3a/laHus, paboTa HaJ KOTOPHIM HAUMHAETCS ¢ Hadaja pasjena, a
JETAIbHOE BBITIOJHEHHE 3aJaHUil B TpyImax u ohOopMIICHHE Pe3yJIbTaTOB MPOEKTHOW IEeATEIbHOCTH
MIPOM3BOANTCS B KOHIIE U3YYCHUS paszeia.

OOmast TeMa MpOEKTa, MPHUBEJCHHAS HWKE, B JAIbHEHIIEeM JEKOMIIO3UPYeTCsl 1o (aceTHOMY
MIPUHIIAITY B 3aBUCHUMOCTH OT TOJy4aeMoi 0O0ydalomuMucs CHEeNUalbHOCTH (Tpodeccun), a TakKe
KaXIas Tpylna MOXeT PacCMOTpPeTh OoJiee YriayOJIEHHO OAMH W3 00s3aTelIbHBIX COJEPIKATEIBHBIX
KOMITOHEHTOB (TIOJITEM) MMPOEKTA.

Ha3Banue mpoekTa: cocTaBJIcHHE TIPOEKTa IIBETHUKA/CA1a/0ropoiaM B 3aBUCHMOCTH OT COCTaBa
MPOaHAIM3UPOBAHHBIX TIOYB.

IIpobsiema uccaeq0BaHUS: OTpE/CIeHUe BOZMOXHOCTH Pa30UBKH IIBETHUKA B COOTBETCTBUH C
TU3aHEPCKUM 3alpocoM M HEOOXOAWMOCTH aJamlTalliil JAW3aMHEPCKOrO MPOEKTa K IMOYBEHHBIM U
KJIMMaTHYECKUM YCJIOBUSIM Ha OCHOBAaHMM HCCIIEJOBAHUS XMMHUYECKOIO COCTaBa MOYB MPEI0KEHHOTO
y4acTKa.

Lenp mpoekTa: onpeneinTh BIUSHUE XMMUYECKOTO COCTaBa MOYB Ha MPEIOKEHHOM YyJacTKe
Ha ACCOPTHUMCHT paCTeHI/Iﬁ, PEKOMECHAOBAHHBIX K TIIOCAAKE [JId pealu3alnn BLI6paHHOFO
JU3aHHEPCKOT0 MPOEKTa.

3agauu npoekTa:
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1) uccnenoBaTh XUMHYECKUH COCTaB, CTPYKTYPY, KHCIOTHOCTb IIOYBBI Ha IPEII0KEHHOM
YUacCTKe;

2) uccaen0BaTh HHCOJISIMIO OTBEACHHOTO ISl IBETHUKA Y4acTKa;

3) mpeIOKUTHh MEPHI M0 YAYUIICHUIO KaueCTBa MOYBbI ITyTeM BHECEHUS Pa3IUUHBIX yJ0O0peHHH
1 100aBOK Ha MPEUIOKEHHOM YYacTKe B Cilyyae HEOOXOIUMOCTH;

4) onpenenuTh acCCOPTUMEHT DPACTEHMH B COOTBETCTBUH C BBIABICHHBIMU OCOOEHHOCTSIMU
HCCIIEIOBAHHOTO y4YacTKa M JU3aiHEPCKUAM 3apOCOM;

5) cocTaBUTh ITOCATOYHYIO BEIOMOCTH;

6) IOATOTOBUTH U IyOJUYHO NPEACTABUTH NPE3EHTALIUIO 110 TEME IIPOCKTa B KOMaH/E.

Pe3yabTaThl 00yueHus:

— ONpeAemsITh NepeueHb HEOOXOMUMBIX HCCIETOBAHMWI XMMHUYECKOTO COCTaBa MOYB M y4yacTKa
IUIsL COCTABJICHUS WJIM afaNTalliy paHee pa3padOTaHHOTO MIPOEKTA [[BETHUKA,;

— OMHKCHIBATh 3aBUCHMOCTH ACCOPTUMEHTA PACTCHHUU OT KadecTBa MPEAJIOKECHHOW IMOYBBI IS
00yCTpOIiCcTBa LIBETHHUKA;

— CIIOCOOHOCTh MCIIOJIb30BATh COBPEMEHHBIE CPEICTBA IIOMCKAa, aHaIW3a M WHTEPIpeTaluu
nHpopManuy, ¥ HHPOPMALMOHHBIE TEXHOJOIMM JJs BBINOJHEHHA 3a7ad  [podecCHOHAIBHON
nesirenbHocTH (OK-2);

— cocoOHOCTH 3P (HEKTHBHO B3aMMOICHCTBOBATh M pab0TaTh B KOJIeKTHBE U Komanae (OK—4).

Pe3yabTaT npoekTHOI padoThl 00y4aromerocs:

— MakeT / BuAeoMarepuan / medaTHble cpeactBa / 3D-mMomenn KOCMHUYECKOW TEXHOJIOTHH;
Mpe3eHTalus pe3yIbTaTOB UCCIIEA0BaHUS Ha PO(eCcCHOHATBHBIX KOHKYpCaX.

dopma npeacTaBeHUs1 pe3ybTATOB IPOEKTHOI padoThI:

— 3alIUTa MPOEKTa C HMCMOJIB30BAHHUEM CPEACTB BU3yalIM3allMM U AEMOHCTpanuu npoxykra ( /
MakeTa / BUjeoMaTepHania / medyaTHeix cpeacts / 3D-mMoxenu (py HAIM4Mm).

Bo3MokHbBIE BADUAHTHI TEM MPOEKTOB:

1. UccnenoBanue cocTaBa MUHEPAIBHON BOJBI M PEKOMEHJALMU IO €€ UCIIOJIb30BAHUIO.

2. UccnenoBanune pa3pymaroero JIeicTBUs IPUPOJHOI BOBI HA CTPOUTEIBHBIC MaTEPHUAIIbI.

3. CocraBneHne TpoeKTa I[IBETHUKA/Ooropojaa/cama B  3aBUCUMOCTH  OT  COCTaBa
[IPOaHAJIM3UPOBAHHBIX II0YB B COOTBETCTBUU C AM3AWHEPCKUM 3arpocoM (MOHOXPOMHBIM IBETHHK,
[IBETHHUK OJTHOJICTHUKOB, MHOTOJICTHUKOB, ICKOPATUBHBIN OrOopo.I U Ap.).

4. CocraBneHue cOaJaHCUPOBAHHOTO MEHIO Ha JIeHb (HEJeNi0) B 3aBUCHMOCTU OT COJCPKaHHs
XMUMUYECKHUX MAaKpO U MUKPO3JIEMEHTOB B MPOAYKTaX MUTaHHUS.

5. UccnenoBanue KauecTBa MUTHEBOU BOJIBI.

6. UccnenoBanue mpo0 BOJIOMPOBOHOM BOABI HA MPEIMET YCTPAHEHHST YKECTKOCTH.

7. YcrpaHeHHe )KeCTKOCTH BOJBI B CEIIbCKOXO035HCTBEHHOH ESTEIbHOCTH.

8. KoHTponp KauecTBa TEXHUYECKOW BOJIBI PAa3HbIX BHIOB B COOTBETCTBMH C METOAMKAMH II0
I'OCT.

9. Coznanuie JeKOpaTHBHOM MITYKaTYpPKH.

10. IIurMeHTHI B U3EIIHIX U3 CTEKIIA.

11. MccnenoBanue pa3pyIiaroniero ASHCTBUS BOJBI HA CTPOUTEIBHBIE MaTepUaIIbL.

12. Onenka cocTosiHUS BO3[yxa paboyell 30HBI CreNUanucTa (TEXHOJIOora, CTPOUTENS U T.II., €
y4eToM 00sacTy npodecCHOHaIbHOM AeSITENbHOCTH) B COOTBETCTBUN C HOPMAaTUBHBIMH JJOKYMEHTaMH

2.3. OueHo4YHbIe CPeCTBA MPOMEKYTOYHOM aTTeCTAMM 110 JUCHUILTHHE « XUMHSD»

[IpoMexyTouHasi arrecTanus MO JUCIHMIUIUHE «XUMHsS» TMPOBOIUTCS B (opMe dK3aMeHa.
Kaxnplii sK3aMEHAIIMOHHBIM OHMJIET COCTOMT W3 TpeX 3aAaHuil: 1) TeopeTHuyeckoe 3alaHHe B BHIE
BOIIPOCAa M3 TEOPETHMUYECKOrO COIEP)KaHUs OCHOBHOIO M NPHUKIATHOTO MOAYNEH; 2) NpaKkTHYECKOoe
3ajaHre (COCTaBJIEHHE YpaBHEHUH XHMMHUYECKHX pEaKIUil ¢ ydacTHeM HEOPraHWYeCKuX WU
OpPraHWYECKUX BEIIECTB, B T.4. IIETIOYEK IPEBPAIICHNHA M KadeCTBEHHBIX peaknuii OOHapYKEHUS;
XUMUYECKUX (POpMYJT HEOPraHMYECKHMX M OPraHWYeCKUX BEIIECTB, B T.4. CTPYKTYPHBIX; 3aJaHUS 110
HOMCHKJIATYP€ HCOPraHNMYCCKUX N OPraHN4YCCKUX BCIIECTB, OLICHKA U3MCHCHUSA CKOPOCTHU XUMHYECKOM
peakIuy W HampaBlIeHHs] CMEIICHHs paBHOBECHs ¢ MCTojib3oBaHueM npuHiwna Jle-lllarense; ornenka
XUMHYECKOTO COCTaBa U OOOCHOBAaHWE NMPUMEHUMOCTH O0OBeKkTa Owo- wim TexHocdepsl u T..); 3)
pacueTHas 3ajava (pacueTbl O YPaBHEHHIO XMMHYECKHUX PEaKLUUd, pacdyeT MacCOBOM JOJM (Macchl)
XUMHYECKOTO dJIeMeHTa (COCTUHEHHs) B MOJIEKyse (CMECH);, OMpEIeICHHE MPOCTEHIeH (opMyIbI
OpPTraHUYECKOW MOJIEKYIIbI, MCXOJSl M3 DJIEMEHTHOTO cocTaBa (B %); pacueThl TEIUIOBBIX 3(PQPEKTOB
XMUMUYECKUX PEaKIHid; pacdeThl 3aBUCUMOCTH CKOPOCTH XHMHYECKOW PEeaKkUWd OT KOHLEHTPALUH U
TEMIIEPATyPHI U T.IL.).
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[IpuBeneM mpuMep SK3aMEHAIIMOHHOTO OMIIeTa.

3anpanue 1.

Kakoli pacTBOp MCHONB3YIOT IS KAYeCTBEHHOW PEAKIMH OMPEACICHUS XJIOPHIOB, OPOMUJIOB,
ronunos? Hanuiure ypaBHEHUS peakiuii U 00OCHYHUTE OTBET.

3aganue 2.

Hana cxema npeBpalieHui.

C,HsOH A1203.400°_, (| KMnO4, H20,020°_, o HBr (m6.). t_, X3t 51y — —CoH4O

[IponmmnTe Bee peakiny U ONpeAenTs BemecTBa X1, X2, X3.

3apanue 3.

Onpenenure MacCOBBIC JTOJU XUMUYECKUX JIEMEHTOB B okcuje amomunus Al,Os 1 BeIpasute ux
B MIPOIICHTAX.
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