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1. HacnopT OLCHOYHBIX CPECACTB II0 TUMCHHUIIJINHE «XHMHUSSD

Jnsa  gopmMupoBaHuUs,  KOHTPOJII M OLEHKM  pEe3ylbTaTOB  OCBOCHHUSA
o011e00pa3oBaTeabHON JUCHUIUIMHBL «XUMHUS» pa3paboTaHa cHUCTEMa OLICHOYHBIX
Meponpusatuid, yuntbiBaromias tpedoBanus GI'OC COO (mpeameTHbIE pe3yabTaThl) U
®I'OC CIIO (obmue u mpodeccruoHambHbIE KOMIETEHITUN ).

BaxxHOll OCOOEHHOCTBIO CHPOEKTUPOBAHHOW CHUCTEMBI OLICHUBAHUS  SIBIIAETCA
COrJJaCOBAaHHOCTh OLIEHOYHBIX MEPONPHUATHIA U 3aIJITAHUPOBAHHBIX PE3YJIHTaTOB 00YUYEHUSI.
Kaxxnoe orieHOUHOE MEPOIPUSITHE HAIIPABICHO Ha (POPMUPOBAHUE WIIM U3MEPEHHUE 3HAHUS
/ yMEeHHMsI B KOHTEKCTE, YKa3aHHOM B Pe3yJIbTaTe O0yUEHUsI.

B mucuurummHe «XHMHS» K OCHOBHBIM OLICHOYHBIM MEPOIPUATHSIM OTHOCATCA:
3a/laHusl B TECTOBOU (popMe, MPaKTUUECKUE 3a/1aHHsI HA COCTABIICHUE YPABHEHUMN PEaKLUid,
KJIaCCU(PUKAUMIO M HOMEHKIATypy XHMHYECKUX COEJUHEHUH, pacyueTHble 3aJayd,
nabopaTopHble  paOOThl, MPAKTHUKO-OPUEHTUPOBAHHBIE  3alaHusl  (pacyeTHblE H
TEOpEeTHYECKHEe). B MpUKIaAHBIX MOIYJSAX B KAaU€CTBE OLEHOYHBIX MEPONPUSITHI TaKKe
3aMJIaHUPOBAHBI KEMCHI U yU€OHO-HUCCIIEI0BATEIbCKUE TPOEKTHI.

Peanmu3anys OLICHOYHBIX MEPONPUATHH IO XMMHM 3aIUIAHHPOBaHA B paMKax
TEKYyIIero, pyOeXHOro (TeMaTHYECKOIro) KOHTPOJII M HPOMEXKYTOUHOM aTrTecTaluu 1o
TUCILUIUIMHE.

Cucrema OLIEHOYHBIX MEPONPHUATHI IO XUMUU IIPEICTABIICHA B MACIIOPTE OLEHOYHBIX
cpeacTB (Tabnwmia 1).



Tabnuna 1. [Tacmopt O1IeHOYHBIX CPEACTB MO AucHUIUMHE «Xumus» (Bapuanr 2)

Ne Monayas / Paznea / Tema Pe3yabTar 00y4yeHus Tunbl OEHOYHBIX MEPONIPUATHIA
I OcHoOBHOe co/iep:KaHue
1 |Pa3gea 1. OcHOBBI cTpOCHUS ®opmyanpoBaTh 0a30Bbie NOHATHS
BellecTBa U 32KOHbI XUMHH
1.1 |CTtpoeHue aTOMOB XMMHUYECKHUX CocTaBisaTh XUMHYECKHE (HOPMYJTBI 1. Tect «CTpoeHue aTOMOB XUMHUUYECKUX 3JIEMEHTOB U IIPHUPOJA
3JIEMEHTOB U MPUPOAA XUMUYECKON COEIMHEHUI B COOTBETCTBHH CO XUMHUYECKOH CBSA3U.
CBSI3U CTENEHbIO OKUCIICHUS] XUMHUECKUX 2. 3aaym Ha COCTABIIEHUE XUMUYECKUX (POPMYI TBYXaTOMHBIX
AIIEMEHTOB, UCXO/IS U3 BaJICHTHOCTH U |COCIUHEHHH (OKCUAOB, CYIb(UIO0B, THAPUIOB U T.II.)
ANEKTPOOTPULIATEIBHOCTH
1.2 |[lepunonuueckuii 3akoH u Tabnuna .M. |XapakrepruzoBaTh XUMHYECKHE [IpakTUKO-OpUEHTHPOBAHHBIE TEOPETUUECKHUE 3aJaHHS Ha
Menpeneena AJIEMEHTHI B COOTBETCTBUU C UX XapaKTepU3aIII0 XUMHUECKUX AIIEMEHTOB: «MeTtammndeckue /
MOJIOKEHUEM B NIEPUOANYECKON HEMETaJUIMYECKUE CBOMCTBA, 3JIEKTPOOTPULIATEIbHOCTD U
CHUCTEME XUMMUYECKUX 31eMeHTOB [[.1. |cpoJICTBO K 3JIEKTPOHY XMMUYECKUX JIEMEHTOB B COOTBETCTBUE C
Menneneesa UX JJIEKTPOHHBIM CTPOEHUEM U NTOJIOKEHUEM B IEPHOJUUECKON
crucremMe XuMuueckux anemeHToB /.M. Menneneesa»
2 |Pa3gen 2. XumMu4eckue peakuuu CocraBiasaTrb ypaBHeHus u cxembl  (KoHTposbHas paGora

XHMHUYECKHX peakumni

<(CTp0€HI/Ie BeICCTBA U XUMHUYECCKHE PCAKIIUN




Moayas / Paznen / Tema

PesyabTaT 00yuenus

THIbI OLEHOYHBIX MEPONPUATHI

2.1 |Tumbl XUMHUYECKUX peaKLUil CocTaBisITh peakliuu COEIUHEHMS, 1. 3anaun Ha cocTaBiIeHUE YpaBHEHUM peaKnii:

pasioxxeHusi, o0OMeHa, 3aMelIeHus, — COEIMHEHMSI, 3aMEIICHUS, Pa3JIoKEeHUs, 0OMEHA U PEaKLUii C

OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE  |y4aCcTHEM KOMIUIEKCHBIX COETUHEHUH (Ha mpumepe

PEaKIMU U peaKiuu I'MJIPOKCOKOMIUIEKCOB JIFOMUHUS U IIMHKA);

KOMILJIEKCO0Opa30BaHus (Ha IpUMEpPe |— OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUI C HCIIOIb30BAHUEM

I'MJIPOKCOKOMIUIEKCOB &JIFOMUHUS U [METOJIa 3JIEKTPOHHOr 0 OanaHca;

LIMHKA) C y4aCTUEM HEOPIaHUYECKUX |— C yJACTHEM KOMILJIEKCHBIX COEIMHEHUH (Ha mpuMepe

BELIECTB I'HJIPOKCOKOMIIJIEKCOB IIMHKA U ATFOMUHUS).
2. 3ajaum Ha pacueT KOJIMYECTBEHHBIX XapaKTEPUCTHK IPOAYKTa
peaKIMy COeTMHEHHUS; MAaCCOBOM MM OOBEMHOM J0JIM BBIXO/1a
IPOAYKTA PEaKIMK COEMHEHUS OT TEOPETHUECKH BO3MOXKHOT0;
00BEMHBIX OTHOLIEHUH Ta30B; KOJUYECTBEHHBIX XapaKTEPUCTUK
MCXOJIHBIX BEIECTB U MPOIYKTOB PEAKLUHU; MacChl (00beM,
KOJINYECTBO BELIECTBA) MPOIYKTA PEAKLIUH, €CIIU OJIHO U3 BEIIECTB
JIaHO B BUJIE PacTBOpa C ONPEAECICHHON MacCOBOM J10JEH
PacTBOPEHHOI'O BELIeCTBa

2.2 |DnekTpoiuTHYECcKas IUCCOLMALNS U CocTaBnsTh ypaBHeHUs XUMHUecKkuX |l. 3ajaHus Ha cOCTaBI€HHE MOJIEKYJISIPHBIX M MOHHBIX PEAKIH ¢
MOHHBIN 0OMEH peaxKuyu HOHHOTO OOMEHa ¢ y4aCTHEM |y4acTHEM OKCHUJIOB, KHCIIOT, OCHOBAHUHN U COJIEH, HOHHBIX

HEOpPraHMYECKUX BEIIECTB peaxkui THAPOIN3a Coel, yCTaHOBJIEHNE U3MEHEHUS
KHCIIOTHOCTH CPEJIbI.
2. JTaboparopHas paboTa «Peakuun ruponuza

3 HccnenoBarh cTpoenue u cBoiictBa |KonTposibHas padora «CBolicTBa HEOPraHUYeCKUX BelleCTB)»

Pasnen 3. Ctpoenue u cBOMCTBA
HEOPraHU4YeCKUX BellecTB

HEOPraHn4e€CKMXx BEIecTn




Moayas / Paznen / Tema

PesyabTaT 00yuenus

THIbI OLEHOYHBIX MEPONPUATHI

3.1

Knaccugukanus, HoMEHKIaTypa 1
CTPOCHHE HEOPTaHUYECKHUX BEILECTB

KrnaccuduiupoBats HeOpraHu4ecKue
BEIL[ECTBA B COOTBETCTBUHU C UX
CTpPOEHUEM

1. Tect «HoMmeHKI1aTypa 1 Ha3BaHUE HEOPTaHUYECKUX BELIECTB
UCXO/IA U3 MX XUMUYECKOH (POPMYITBI MIIM COCTABIICHUE
XUMUYECKON (OPMYJIbI UCXOSl U3 HA3BaHUS BELECTBA 1O
MEXIYHApOJAHON WIN TPUBUAIBHOW HOMEHKIATYPE).

2. 3aauu Ha pacyeT MacCOBOM J0JIH (MAacChl) XUMUYECKOTO
aIeMeHTa (COeMHEHNs) B MOJIEKYJIe (CMecH).

3. IIpakTrueckue 3a1aHus 10 KJIacCU(pUKaLUU, HOMEHKIAType U
XUMHUECKUM (HOpMyJIaM HEOPraHUUECKUX BEIIECTB Pa3IMUHBIX
KJIACCOB.

4. [IpakTrdeckue 3a/1aHus Ha ONPeIeICHIE XUMUYECKON
aKTUBHOCTH BEILLECTB B 3aBUCUMOCTH BHJIa XUMUYECKOU CBSI3U U
THUIIA KPUCTAJUIMYECKOMN PEILIETKH

3.2

Du3NKo-XUMHUYECKHE CBOMCTBA
HCOPraHNMYCCKUX BCIICCTB

YcraHaBIMBaTh 3aBUCUMOCTD (PU3HKO-
XUMUYECKUX CBOMCTB
HEOPraHUYECKHUX BEILECTB OT
CTPOEHHMS ATOMOB U MOJIEKYJI, a TAKXKe
THIIA KPUCTAIMYECKON PEIIETKH

1. Tect «OcOOEHHOCTH XUMUYECKUX CBOMCTB OKCH/I0B, KMCIIOT,
OCHOBaHHii, aM()OTEPHBIX THIPOKCHIIOB M COJICH.

2. 3ajjaHus Ha COCTaBJIEHHUE YPAaBHEHUH XUMHUECKUX PEAKLIU C
Y4acCTHEM MPOCTHIX U CIOXKHBIX HEOPraHMUECKUX BEIECTB:
OKCHJIOB METAJUIOB, HEMETAJUIOB U aM()OTEPHBIX JIEMEHTOB;
HEOPraHMYECKUX KUCIIOT, OCHOBAHUN U aM(pOTEPHBIX
TUAPOKCHJIOB, HEOPTaHUYECKUX COJIEH, XapaKTEPU3YIOIINX UX
CBOICTBa U CIIOCOOBI OJTyYEHUS.

3. IIpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3a/1aHUS HA
CBOWCTBA U MOJyYEHHE HEOPTaHMUYECKUX BEIIECTB.

4. JTaboparopHas paboTta «CBOWCTBa METAIJIOB U HEMETAJIJIOBY»




Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenus THIbI OLEHOYHBIX MEPONPUATHI
3.3 |IIpou3BoaCTBO HEOPraHUYECKHUX OO060CHOBBIBATh 3HAYECHUE U [TpakTHKO-OpHEHTHPOBAHHBIE 33AHUSI [10 COCTABICHUIO
BELIECTB. 3HAUEHUE U [IPUMEHEHUE B IIPUMEHEHHUE HEOPTaHUYECKUX XMMHUYECKUX PEaKLUH ¢ y4aCTUEM HEOPraHUUECKHUX BEIIECTB,
OBITY M Ha IIPOU3BOJICTBE BEIIIECTB B OBITOBON U UCTOJIb3YEMBIX Ul UX UACHTU(DHUKALMY U IPOMBIIUIEHHBIX
IIPOU3BOJCTBEHHOMU JESITEIbHOCTH CHOCO0OB MOJTyYEHHUS
4eJI0BEeKa UX (PU3UKO-XUMHUYECKUMHU
CBOMCTBAMH
4 Pasjien 4. CTpoenne i cBoiicTBa HccnenoBarb crpoenue u ceoiictBa |KonTposbHas paiEOTa
OPTAHHYECKHX BEIECTE OpPraHM4YeCcKHX BelecTB «CTpoeHue U CBOHCTBA OPraHN4YeCKUX BeleCTB)
4.1 |Knaccudukanus, crpoeHue u KnaccugunupoBars opranudeckne 1. 3ajaHus Ha COCTaBJIEHUE HA3BaHUN OPraHUYECKUX COCIUHEHUN
HOMEHKJIaTypa OPraHMYECKUX BEIIECTB |BEIIECTBA B COOTBETCTBUU C UX 10 TPUBUAIBHOHN WJIM MEXIYHAPOIHOM cUCcTeMaTH4YeCKON
CTPOCHHEM HOMEHKJIAType
2. 3ajaHus Ha COCTaBJIEHHE MOJIHBIX U COKPAIEHHbBIX
CTPYKTYPHBIX (POPMYJT OpraHUYECKHX BEIIECTB OTAEIbHbBIX
KJIaCCOB
3. 3agaun Ha omnpeseseHue mpocTeniei (GopMysbl OpraHNYecKoM
MOJIEKYJIbl, HCXO/ISl U3 3JIEMEHTHOI0 cocTana (B %)
4.2 |CoiicTBa OpraHMYECKUX COCIMHEHUH |YcTaHaBIMBATh 3aBUCUMOCTh (DU3UKO- | 1. 3amaHKsl HAa COCTAaBICHHE YPaBHEHUH XUMUYECKUX PEaKIUii ¢

XUMHYECKHX CBOMCTB OpTraHu4YCCKUX
BCIICCTB OT CTPOCHHA MOJICKYJI

y4acTHEM OpPTaHUYECKUX BEUIECTB HA OCHOBAaHUH WX COCTaBa M
CTPOCHHS.

2. 3ajaHus Ha COCTaBJICHHE YPaBHEHUN XUMHUECKUX PEaKIIUM,
WLTIOCTPUPYIOIINX XHMHYECKHE CBOWCTBA C YUETOM MEXaHH3MOB
NPOTEKaHUS JAHHBIX PEaKIUii U TEHETUYECKON CBSI3U
OpPraHWYECKUX BEIECTB Pa3HBIX KIACCOB




Moayas / Paznen / Tema

PesyabTaT 00yuenus

THIbI OLEHOYHBIX MEPONPUATHI

3. PacueTrHble 3a1a4M 10 ypaBHEHUSIM PEAKLIUM C y4acTHEM
OpraHUYEeCKHUX BEILECTB.

4. JTaboparopnas pabota «I[lomydeHue sTUICHA U U3y4EHUE ero
CBOMCTB»

4.3 |OpraHuueckue BellecTBa B OO00CHOBBIBAaTh 3HAYEHUE U ITpakTHKO-OpUEHTHPOBAHHBIE 3aJJaHUS IO COCTaBJICHUIO
KHU3HEIEATEIbHOCTH YeJIOBEKa. IPUMEHEHHE OPTaHUYECKUX BEUIECTB |XMMHUYECKUX PEAKIMH C yYaCTHEM OPraHUYECKUX BEIECTB,
[Tpon3BOICTBO U MPUMEHEHHE B OBITOBOM U IIPOU3BOJICTBEHHOM UCMOJIb3YEMbIX JUIS UX UACHTU(DUKALMY B OBITY U
OpTraHN4Y€CKUX BCIICCTB B JACATCIIbPHOCTH YCJIOBCKA UX (1)1/131/11(0- IMPOMBIIIJICHHOCTH.

IMPOMBIIIJICHHOCTH XUMHUYECKUMH CBOMCTBAMH
S |Pa3pgexn 5. Kunernueckue u HccaenoBars paBHOBeCHE U KonTposbnas padora
TepMOAMHAMHYECKH e CKOPOCTh XMMHMYECKHX peaKkuui «CKOpOCTh XMMHYECKOH peaKlii ¥ XUMHYeCKoe PABHOBeCH e
3aKOHOMEPHOCTH NPOTEKAHUA
XHMHYECKHX peakuui
5.1 |KuneTtnuecknue 3aKOHOMEPHOCTH HccnenoBats BnusHUE KOHIEHTpauuu |1. JlabopaTopHas pabota Ha BBIOOD:

MPOTCKAHUA XUMHYCCKUX peaKuHﬁ

pearupyroIuux BeIecTB 1
TEMIIEPATYPHI HA CKOPOCTh
XUMHUYECKHUX PEaKIIUN

— «Omnpenenenre 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT
KOHIIEHTPALUH PEArUPYIOLINX BELIECTBY;

— «OmnpeneneHre 3aBUCUMOCTH CKOPOCTH PEAKLIMH OT
TeMnepaTypbD».

2. IIpakTMKO-OpUEHTUPOBAHHBIE TEOPETUUECKHUE 3aJaHUS Ha
aHanu3 (HaKTOPOB, BIUSIONINX HA U3MEHEHHE CKOPOCTH
XAMHUYECKOW peaKkuu




Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenus THIbI OLEHOYHBIX MEPONPUATHI

5.2 |Tepmoaunammuueckue 3akoHOMepHOCTH |McciaenoBaTh BIMSIHUE U3MEHEHUS 1. 3agaum Ha pacyeThl TEIUIOBBIX 3()(HEKTOB XUMHUECKIX PEaKLIUi
IPOTEKAaHUs XMMUUECKUX PEaKLUM. KOHLEHTPALMHU BEIIECTB, PEAKIINU U OIpe/iesieHIE TUIA Peakuu (110 TeruioBoMy 3G (deKTy: IK30- U
PaBHOBecue XMMHUYECKUX peaKui Cpelibl U TeMIepaTypbl Ha CMELICHUE [3HIOTEPMUYECKHUE).

XUMHYECKOIO PABHOBECHUS 2. IIpakTUKO-OPUEHTUPOBAHHBIE 3aJaHNS Ha IPUMEHEHUE
npunnuna Jle-Illarense 11t HAX0KACHNS HAIIPABJICHUS CMELICHHUS
pPaBHOBECHsI XUMHUYECKON PEeaKkLUu U aHaJIN3 (PaKTOPOB,
BJIUSIIOLINX HA CMELIEHUE XUMUYECKOTO PAaBHOBECHS.

3. JlabopaTtopHas pabota «/3yueHue BIUsSHUS Pa3InYHBIX
(aKkTOpOB Ha CMEIIEHUE XUMUYECKOTO PAaBHOBECHSI»
6 HccnenoBars nucnepcuslie cucrembl | KonTpoJsibHas padora mo teme «/lucnepcHbie cucreMbD)
Pa3nen 6. lucnepcHble CHCTEMBI
6.1 |ducnepcHble cuctemsl U (pakTopsl UX  |PasnuuaTh MCTHHHBIE PACTBOPHI, 1. 3amaun Ha IPUTOTOBJIEHUE PACTBOPOB.
YCTOMYMBOCTHU KOJUJIOM/IHBIE PACTBOPHI U 2. [IpakTuKO-OpHUEHTUPOBAHHbBIE PACUETHBIE 3aaHUSI HA
rpy0oaucriepcHble CUCTEMBI Ha JUCIIEPCHBIE CUCTEMBI, UCIIOIb3YEMbIE B OBITOBOM U
OCHOBE XMMHMUYECKOT0 SKCIIEPUMEHTA  |[IPOM3BOJCTBEHHOMN AEATEIbHOCTH YEJIOBEKA.
6.2 |HMccnenoBaHue CBOMCTB JUCHIEPCHBIX HccnenoBath PU3NKO-XUMUYECKUE JlaboparopHnas padoTta (Ha BbIOOp):
CUCTEM CBOICTBA pa3IU4HbIX BUJIOB — IIpuroroBieHue pacTBOpOB;
JUCIIEPCHBIX CUCTEM — HccnenoBanne qUCIIEPCHBIX CUCTEM.
7 HccaenoBars cBolicTBa

Pa3nen 7. KauecTBeHHBbIEC peakuuu
00HApPY:KEeHHUS OPraHUuYeCKUX 1
Heopra}mqecm[x BEIIECTB

OPraHuYeCcKUX U HEOPraHuYeCKUX
BeIIECTB C HCII0JIL30BAHHEM
Ka4eCTBEHHBIX peaKkuuii




Moayas / Paznen / Tema

PesyabTaT 00yuenus

THIbI OLEHOYHBIX MEPONPUATHI

7.1 |OGHapyx)eHre HEeOPraHUYECKUX HccnenoBath kauecTBeHHBIE peakiuu | 1. JlTabopaTopHas pabota (Ha BEIOOD):
KaTUOHOB U aHHOHOB HEOPraHUYECKUX BELIECTB — AHaniuTudeckue peakunu karnoHos [-VI rpymm;
— AHanuTUYEeCKHUE peakliui aHHOHOB.
2. IIpakTryeckue 3aJjaHusi Ha COCTaBJICHUE YPAaBHEHUM peakiuii
oOHapyxeHus1 KaTuOHOB [-VI rpyni 1 aHWOHOB, B T.4. B
MOJICKYJISPHON ¥ MOHHOU (popmax.
7.2 |OGHapyxeHue oprannueckux BemiectB |MccienoBaTs kadecTBeHHbIe peakuuu |1. Jlaboparopnas paboTa (Ha BeIOOD):
OTZIENIbHBIX KJIACCOB C UCIIOJIb30BAHUEM |OPraHUYECKUX COCAMHEHUIN — KauecTBeHHbIE peakliMi Ha OTAEJIbHbIE KJIACChI OPraHUYECKUX
KaueCTBEHHbIX peakuuii OTJIEIbHBIX KJIACCOB BELIECTB;
— KauecTBeHHBIN aHAIN3 OPraHUYECKUX COSAMHEHUH 110
(YHKIIMOHAJIBLHBIM IPYyIIIIaM.
2. [IpakTuueckue 3a1aHusl HA COCTaBJICHUE KAUYECTBEHHBIX
peakiuii OOHapyKEHUS OPraHUYECKUX COCTUHEHHIA
I IIpodeccrnonaibHO-OPHEHTHPOBAHHOE COAEPKAHUE (COAEepPKAHUE MPUKJIATHOTO MOAYJIA)
8 |Pa3pnexn 8. OuenuBarh nocJjeAcTBusA ObITOBOH |3ammTa Keiica (c yuerom 0yayuieii npogeccnoHaIbHOM

Xumus B ObITY M IPOM3BOACTBECHHOM
AeSTeJIbHOCTH YeJI0BeKa

U MPOU3BO/ICTBEHHOM 1€eATEJIHLHOCTH
YyeJJ0BeKa ¢ MO3HIINKA
IKOJIOTHIECKOH 0e30IMACHOCTH

AeSITeIbHOCTH)

Xumus B ObITY U IPOU3BOJCTBEHHON
JIeATEIIbHOCTH YeJIOBEKa

O11eHUBAaTh ITOCIENCTBHS OBLITOBOH U
MIPOU3BOJICTBEHHOU JESITETFHOCTU
YyeJI0BEKA C MTO3UIIMI DKOJIOrNUECKOH
0e30macHOCTH

Keiic (c yuerom Oyaymieit npodeccuoHaNbHOM 1eATEeTHbHOCTH)
Bo3MOXHBIE TEMBI KEHCOB:

1. ITorenyienne kIuMara 1 BHICBOOOKA€HUE Ta30BBIX THIPATOB CO
JTHA OKeaHa.

2. Byaymue matepuansl sl aBHa-, MalllMHO- U TPUOOPOCTPOCHHUSI.
3. HoBble MaTepuaibl AJis COTHEUHbIX OaTapei.
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Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenus THIbI OLEHOYHBIX MEPONPUATHI
4. JlekapcTBa Ha OCHOBE PACTUTEIIbHBIX MPEMApaTOB
9.1 |(Pa3nen9.1. UccnenoBanue u HNHTepnpernpoBaTh XUMHYECKHE 3amuTa y4e0HO0-MCCIe10BATEIbCKOI0 POEKTa (C y4eTOoM
XHMHYECKH aHAIHN3 00bEKTOB npouecchl U siBJieHus B Onocepe  |0Oyayueit npogeccHOHATBHON AeSITeIbHOCTH)
ouochepbl
9.1.1 |[OcHoBBI Ta0OPATOPHON MPAKTUKHU B BbIMIONHATE TOJHBIA LUK 1. JTabopaTopHas pabota «OCHOBBI JJA0OPATOPHOM MPAKTHKN.
pohecCuOHANBHBIX JIA00OPATOPHIX AKCIIEPUMEHTAIIBHOIO UCCcIeA0Banus C |2. Tumnosblie pacueTbl IO TEMATUKE YKCIIEPUMEHTA.
coOnrofeHreM mpaBui 6e3omacHoro  |3. 3aauu Ha BEIUMCIICHUE CPEIHErO 3HAYCHUS
oOpaleHus ¢ BeIEeCTBAMH U AKCIIEPUMEHTAJIbHBIX JIaHHBIX, TOTPEITHOCTH.
nabopaTOpHBIM 000PYI0BAHUEM 4. TlpencraBneHue pe3ysibTaTOB SKCIEPUMEHTA B PA3THYHON
dbopme (Tabnuiia, rpaduk, OTYET, JOKIIA], IPE3CHTALIHS).
9.1.2 | Xumuueckuii aHanu3 npod BOABI HccnenoBaTh XUMHYECKUM COCTaB 1. Tect «CBOMCTBA U COCTaB BOIEI.

po0 BOJIBI

2. 3ananue «XUMHUYECKUH COCTaB BOJIBI, TUII BOJBI M CIIOCOOBI €
MPUMEHEHUSD (C UCTIOTB30BaHUEM HOPMATHBHBIX IOKYMEHTOB).
3. [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKHUE 3aJaHUs Ha
COCTaB BOIbI 1 CIIOCOOBI BBIPpAXKCHUA KOHHGHTpaHI/Iﬁ H nepeCcyeT
KOHIEHTpaluH (C UCIOJIb30BaHUEM HOPMATHUBHBIX IOKYMEHTOB).
4. JJaboparopHas paboTa Ha BBIOOD:

— OuncTka BOABI OT 3arpsi3HEHUN;

— Omnpenenenve pH Boabl U €€ KHCIOTHOCTH;

— Omnpenenenre KeCTKOCTH BOJBI M CIIOCOOBI €€ YCTPaHEHUS
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Moayas / Paznen / Tema

PesyabTaT 00yuenus

THIbI OLEHOYHBIX MEPONPUATHI

9.13

XHUMHUYECKUN KOHTPOJIb Ka4eCTBa
IIPOJYKTOB IIUTAHUS

HccnenoBaTh XUMHYECKUHA COCTAB
MPOAYKTOB MUTAHUSA

1. Tect «Oprannyeckue U HEOPraHMUECKNE BEIIECTBA, BXOIAIINE
B COCTaB IIPOJYKTOB ITUTAHUS».

2. IlpakTHKO-OpUEHTUPOBAHHBIE 33aHUS 110 KyJTUHAPHON
TEeMaTHUKe.

3. JlJabopaTopHas pabota (Ha BEIOOD):

— OOHapy’keH1e HUTPATOB B IIPOAYKTaX MUTAHUS;

— HccnenoBanue npoyKTOB MUTAaHUS HA HAJUUUE YIJIEBOJOB
(MyKa, TBOPOT, MOJIOKO, HOTYpPT) Ha HaJIM4KeE YIJIEBOJOB (Kpaxmal,
TJII0K03a, caxapo3a)

XUMHYECKUH aHalIu3 POO MOYBBI

HccnenoBaTh XUMHYECKUHA COCTAB
po0 MOYBHI

1. Tect no Teme «XUMHUYECKUIA COCTaB HEOPTaHUYECKUX U
OpPraHUYECKUX YIOOpCHUID».

2. 3aganne «B3auMOCBs3b COCTaBa IOYBEI, THII IIOYBLI H €€
HA3HAYCHUS.

3. JlabopaTopHas pabota (Ha BEIOOD):

— OOHapy’keHle HeOpraHUYeCKUX MpUMeceil B MpoOax MOYBHI;
— Onpenenenne pH BogHOMI

BBITSKKU TIOYBBI, €€ KUCIOTHOCTH U IEJI0YHOCTH

9.15

HccnenoBanue 00bEKTOB OGHOCHEpHI

HccnenoBath XUMHUECKUN COCTAB
00BeKTOB OHOChepsl Ha IpUMEpE
MPOJIYKTOB MUTAHUS, BOJIBI U TIOYBBI

VY4ebHO-HcCIe10BaTeNbCKUM IPOEKT B 00J1aCTH UCCIIEJOBAHUS
00BEKTOB OUOChEPHI.

Bo3moskHBIE TEMEBI ITPOCKTOB:

1. UccnenoBanue cocraBa MUHEPAJIBHOW BOJIBI M PEKOMEHTallNH
IO €€ UCIOJIb30BaHHUIO.

2. UccnenoBanue pa3pylaroniero AeicTBUs IPUPOIHOIN BOIbI HA
CTPOUTEINIbHBIE MaTEPHUAIIBL.
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Moayas / Paznen / Tema

PesyabTaT 00yuenus

THIbI OLEHOYHBIX MEPONPUATHI

3. CocTaBiieHrEe IPOEKTa I[BETHUKA/OTOpoa/caia B 3aBUCUMOCTH
OT COCTaBa MPOAHAIM3UPOBAHHBIX TTOYB.

4. CocraBieHue cOalaHCHPOBAHHOTO MEHIO Ha JIEHb (HEEII0) B
3aBHCHUMOCTH OT COJEPKaHUSI XUMUYECKUX MAaKpO U
MHUKPO3JIEMEHTOB B MTPOIYKTAX MUTAHHUS.

5. UccnenoBanue KauecTBa NUTHEBOM BOBI.

6. UccnenoBanue nmpoO BOAOIPOBOIHON BOJIBI HA MTPEAMET
YCTPAHEHUS KECTKOCTH.

7. YcTpaHeHUe )KECTKOCTU BOJIbI B CEIIbCKOXO031ICTBEHHOM
JIeATETLHOCTH

9.2

Pasznen 9.2. UcciienoBanune u
XMMHYECKHIl aHAJIN3 00HLEKTOB
TexHochepsl

HNHTepnpeTupoBaTh XMMHYECKHE
npoueccsl 1 siBJeHUs B TexHocdepe

Y4eOHO-uccIe10BATEIBCKUH POEKT (€ y4eToM Oyayiuei
npogdeccuoHAJIbLHOM 1eATeJTIbHOCTH)

9.2.1

OcHOBBI Ta0OPAaTOPHOI MPAKTUKH B
po(hecCHOHANBHBIX JIA00OPATOPHSIX

BBIMOTHATE MOMHBIN UK
HKCIEPUMEHTATBHOTO UCCIIEOBAHUS C
co0JTI0/IeHHEeM IIPaBUi G€30MacHOr0
oOpaleHus ¢ BeleCTBaMU U
1a00paTOpHBIM 000pyI0OBaHUEM

1. JTaboparopHas padota «OCHOBBI JJAOOPATOPHON TPAKTUKI.
2. TunoBbIe pacyeThl MO TEMATHKE IKCIIEPUMEHTA.

3. 3aauM Ha BBIUMCIICHUE CPETHErO 3HAYCHHUS
AKCIIEPUMEHTAIbHBIX IaHHBIX, IIOTPEITHOCTH.

4. IlpencraBieHue pe3ylbTaTOB SKCIEPUMEHTA B PA3TUYHON
dbopwme (Tabnuia, rpaduk, OTYET, JOKIIA], IPE3CHTALIHS).
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Moayas / Paznen / Tema

PesyabTaT 00yuenus

THIbI OLEHOYHBIX MEPONPUATHI

9.2.2

XUMHUUECKUH aHAIHU3 P00 TEXHUYECKOH

BOJIBI

HccnenoBaTh XUMHYECKUH COCTAB
po0 TEXHUYECKON BOIbI

1. 3agauu Ha ompeieNIieHuEe METaNIOB, HEOPraHWYECKUX AHUOHOB U
OpPraHWYECKUX BEIECTB B TEXHUYECKON BOJE pa3HOTO HA3HAYCHUSI.
2. [IpakTHKO-OpHUEHTHPOBAHHBIE TCOPETHUCCKHUE 3aJaHUs Ha
COCTaB BOJIBI U CITIOCOOBI BBIPAYKEHHUSI KOHIICHTPALIUN U TIePECcUeT
KOHIIEHTpalui (C UCIOJIb30BaHUEM HOPMATHUBHBIX JJOKYMEHTOB).
3. 3amanne « XMMHYSCKHI COCTaB TEXHHUYSCKOM BOJIBI, THUIT BOJBI M
CIOCOOBI €€ MPUMEHEHUS (C HCIIOI30BAaHIEM HOPMAaTHBHBIX
JIOKYMEHTOB).

4. JJaboparopnas paboTa (Ha BEIOOD):

— OrnpezenieHne XJI0pUI0B METOIOM TUTPOBAHUS B TEXHHUUECKOM
BOJIE;

— OrnpeziesieHne )KeCTKOCTH TEXHUYECKON BOABI METOI0M
TUTPOBAHUS

9.2.3

XHUMHYECKUH KOHTPOJIb KaueCcTBa
BO3/lyXa

Hccnenosath COACPIKAHUC
YTJICKUCIIOrO Ira3da B BO3yX¢C

1. Tect mo Teme «XUMHUECKUI COCTaB aTMOC(HEPHOTO BO3yXa U
BO3/yXa paboueil 30HbI».

2. [IpakTUKO-OpHUEHTUPOBAHHBIE 33JaHHSI HA XUMUUECKUN aHAIIN3
cocCTaBa BO3yXa.

3. JlabopaTtopHas pabota «OnpeneneHue coaepxKaHus
YIIIEKHUCIIOTO Ta3a B BO3/AyXe

MTOMETIEHUS IKCIIPECC-METOIOM
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Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenus THIbI OLEHOYHBIX MEPONPUATHI
9.2.4 |Xumnueckuii ananus nmpod Matepuanos |MccienoBars mpoObl MaTepHAIOB 1. ITpakTUKO-OPUEHTHPOBAHHBIE 33/1aHUS 110 XUMUYECKOMY
CTPOUTENILHO-PECTaBPALIUOHHON CTPOUTENILHO-PECTaBPALIMOHHON aHaJIM3y NpoO MaTepHaIOB CTPOUTEIHHO-PECTABPAIIHOHHON
JEATEIIBHOCTU U JU3aiiHa JEATEIBHOCTH U JU3aiiHa JeSATEIIBHOCTH U JU3aiHa.
2. JJaboparopnas pabota (Ha BEIOOD):
— M3roToBieHne Kpacok (1o 00p MUIMEHTOB U CBSI3bIBAIOLINX
BEIIIECTB);
— WccnenoBanue cBOMCTB BSKYLIMX BELIECTB HA IPUMEPE TUIICA
9.2.5 |HccnenoBanue o0bekTOB TexHOC(hepsl |MccnenoBare XUMUYECKUH COCTAB VY4ebHOo-HcCeIe10BaTeNbCKUM IPOEKT B 001aCTH UCCIIEOBAHUS

00BEKTOB TEXHOC(EPHI Ha TPUMEPE
TEXHUYECKOHN BOJIbI U MAaTEPUAIIOB
CTPOUTEIBLHO-PECTABPALIMOHHOMN
JIEATENIbHOCTH U JU3aiiHa

00BEKTOB TEXHOC(hEPHI.

Bo3MokXHBIE TEMBI TIPOCKTOB:

1. KoHTpob KadyecTBa TEXHUYCSCKOUM BOJIBI PA3HBIX BHJIOB B
cootBeTcTBUU ¢ MeToaukamu 1o 'OCT.

2. Co3ziaHue 1eKOpaTUBHON IITYKAaTypKH.

3. [TurMeHTHI B U3AENMUSAX U3 CTEKIIA.

4. UccnenoBanue pa3pymiaroniero A1eicTBUs BOAbI Ha
CTPOUTENIbHBIE MaTEPHAIIBI.

5. OneHka cocTosTHUS Bo3/AyXa paboueil 30HbI CIISIUAINCTa
(TexHomora, CTPOUTENS | T.II., C yYETOM OOJIACTH
MpoeCCHOHAIBHON JESTETHHOCTH) B COOTBETCTBUU C
HOPMATUBHBIMH JIOKYMEHTAMU
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2. OueHoOYHBIE CPEACTBA MO IMCHUIINHE « XUMHUD)

2.1. OueHoYHBIE CPEACTBA TEKYIIEr0 KOHTPOJIA M0 JUCHUIINHE « XHUMHUSI»

Texymuii KOHTPOJIb PE3yJIbTATOB OOYUYEHUS] MOXHO OCYIIECTBIIATH Pa3IUYHBIMU
METOJaMHU U C MOMOUIBIO Pa3JIMYHBIX OLIEHOYHBIX cpeAcTB. 1lo aucuurnmbae «Xumus» B
Ka4eCTBE CPEJCTB TEKYIIETO KOHTPOJIS MPUMEHSIOTCS BOIPOCHI JJI1 OPraHU3alNU YCTHOTO
U MMCbMEHHOI'0 OMpoca, CUCTEMBI 3aJjaHuil B TECTOBOUM (opme, 3a/laud U yHpaKHEHUS,
MPAKTUKO-OPUEHTUPOBAHHBIE 3aJaHusl (TEOPETUYECKHUE, PACUETHBIC, CUTYAllMOHHBIE),
nabopaTopHble pabOTHI M APYTHE OIEHOYHBIE MeponpusThsa. Hike mpuBenemM mpumeps
HEKOTOPBIX U3 HUX.

2.1.1. Cucrembl 3agaHnid B TeCTOBOM dopme

Cucrema 3aj1aHuii B TECTOBOM (hopMe — ITO cojiepKaTeNbHask CUCTEMa, OXBAThIBAIOIIAS
B3aMMOCBSI3aHHBIE DJIEMEHTBHl 3HAHWU. B OTiaMuMe OT TECTOB, B CHUCTEMax 3aJaHuil
BEPOSITHOCTh MPABWIBHOIO OTBETA Ha IMOCICAYIONIEE 3aJaHUE MOXET 3aBUCETh OT
BEPOSATHOCTH MPABUILHOTO OTBETA HA MPEbIAYIINE 3aaHuUs.

Jlnst Toro 4yToOBl HA OJHOM COJIEPXKATEILHOM MaTepuaje MOXHO ObLJIO COCTaBUTh
HECKOJIbKO BapUAHTOB TE€CTa, KOHCTPYUPYIOT 06a3y 3aj1aHuii B TecToBoi opme. Ecnu ectb
KOMIIBIOTEPHBIE TPOrPaMMBbI T€HEPAIIUU TECTOB, TO B IPOrPAMMY CO3/IaHUS TECTA BBOAUTCS
0a3a, BKITIOUaroias B ce0si mapajuieIbHbIC M0 COACPIKAHUIO U TPYIHOCTH BapUaHThI OJTHOTO
Y TOTO K€ 3aJlaHus. JTO O3HAYAET, YTO MPOBEPKA 3HAHUSA NMPU3HAKOB, CBOMCTB, COCTaBa,
(GyHKUMI OJHOTUITHBIX OOBEKTOB MOXKET ObITh OpraHM30BaHa Ha 0aze OAHOTO M TOTO e
3a/1aHUsl, MEHSIOIIETO B CBOEM TEKCTE TOJIbKO Ha3BaHUE ITHX OOBEKTOB. OTH 3aJaHus
Ha3bIBAIOT ()aCETHBIMHU, T.€. UMEIOIITUMU MTEPEMEHHBIC DJIEMECHTHI.

[IpuBenemM mpumMep cucTeMbl 3aJaHUIl B TECTOBOW (opMe, BKItOUAIOIIel (daceTHbIe
3ananus ((haceTsl B 3aJlaHUN 3aKITIOYEHBI B PUTYPHBIE CKOOKH).

Ha3zBanune tembl Tema 1.1 «CTpoeHre aTOMOB XUMUYECKHUX
3JIEMEHTOB U MPUPOJA XUMUYECKOU CBSI3H»

Pesynbrat oOyuenus: | CocTaBisiTh XuMU4deckue (hOpMyJIIbl COETMHEHHI B
COOTBETCTBUM  CO  CTENEHBIO  OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB, UCXO/I1 U3 BAJICHTHOCTHU
Y DJIEKTPOOTPULIATEIBHOCTH

OO01me KOMIIETEHIINN OK 01

Bri0epure o1uH NpaBWIbHBII OTBET:
1. Atomel C u Si uMEIOT OJMHAKOBOE YHCIIO:
A) HEUTPOHOB B sI/Ipe
b) sHepreruueckux ypoBHen
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B) snekTpOHOB Ha BHEITHEM SHEPIETUYECKOM YPOBHE

I') anexkTpoHOB

2. B psany xumudeckux snemeHToB Li-Be—B—C Mmerannnueckue cBoCTBa:

A) ycuinmBarTCs

b) ocmabeBarot

B) He mensoTcs

I') u3MeHsI0TCS NEPUOANUECKU

3. K s-anemMeHTam OTHOCHTCS:

A)K

b) S

B) Fe

I') Br

4. Ilytem coeauHeHus aToMOB o1 HoMepoM 11 u 17 oGpasyercst BeecTBo ¢
XUMHYECKOU CBSA3BIO:

A) noHHOM

b) koBasieHTHO# MOJISIPHOIM

B) xoBaneHTHON HENOISAPHOI

I') MmeTanmnuaeckoit

5. {KOIWYECTBO OHJICKTPOHOB B aTOME; KOJUYECTBO DHEPreTUUECKUX YPOBHEH;
KOJIMYECTBO AJIEKTPOHOB HA MOCJIETHEM YHEPTreTUUECKOM YPOBHE; KOJUYECTBO MTPOTOHOB B
AJIpe aTOMa} COOTBETCTBYET

A) HOMepyY nepHojia

b) Homepy rpynis

B) nopsigkoBomy HOMEpY

6.{xmopuny Oapusi, aJiMmazy, aMMHAaKy, CEpHOIN KHUCIIOTE } COOTBETCTBYET

A) MOHHAas XMMHUYECKasl CBS3b

b) xoBaneHTHas moJispHasi XUMHUYECKasl CBS3b

B) xoBaneHTHast HEMoJISIpHAsT XUMUYECKAs CBSA3b

7. {cBsi3b, 00pa30BaHHAs 32 CUET 00pa30BaHUS OOIIUX AIEKTPOHHBIX MApP; CBS3b,
oOpa3oBaHHas 3a c4eT 0000IIECTBICHHS BaJICHTHBIX JJIEKTPOHOB; CBA3b, 00pa30BaHHAA 3a
CYET DJICKTPOCTATUUECKHUX CUJI MPUTSHKEHNUS | HAa3bIBACTCS

A) noHHOMU

b) meTannnueckoit

B) xoBanenTHoM

8. {B OpsIIKE BO3pACTaHUSI METALTMYECKUX CBOMCTB; B MOPsIKE yObIBaHUS paguyca
aTOMOB; B TIOPSJIKE BO3PACTAHUS KUCJIOTHBIX CBONCTB JIETYYMX BOJAOPOJIHBIX
COCIMHEHUM | DIIEMEHTHI PACTIONOKEHBI B PSITY

A)K, Ca, Sc

b) Al, Mg, Na
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B)F,Cl, 1

9. Kakoe u3 cyxjaeHuit BepHo 111 35ieMeHToB { VA rpynmsl , IVA rpynmesl, A
TPYIIIHI }

A) oOmrast hopmyna JieTydero BoAopoiHoro coeauHenuss RH4

b) He 00pa3yroT ieTyuux BOAOPOAHBIX COSTUHEHUI

B) 110 3aBepiieHust SHEPreTHYECKOro YPOBHS HE XBATAET TPEX AJECKTPOHOB

10. Cpenu BemiecTB, ykazaHHbIX B pany {NH3, 02, HCI, SO2; CaO, HNO3, CI2, CO2;

H2S04, HI, CuCI2, CH4, NH3 } KOJTMYECTBO COCMHEHUN ¢ KOBAJICHTHOMN MOJISIPHOM CBS3BIO
PaBHO

A) Tpem

b) nBym

B) uetsipem

11. XumMunueckast cBsi3b B MOJIEKYJaX {030HA U XJIOPHUAA KaJIbIHUs; CEPHOU KUCIIOTHI U
XJIOPU/Ia aMMOHUS; CEPHOM KUCIOTHI M 030HA} COOTBETCTBEHHO

A) KOBaJIeHTHAas MOJSIpHAsA U UOHHAS

b) koBasieHTHas MosipHAast U KOBAJICHTHASI HETIOJISIpHAs

B) xoBaneHTHast HEMOJISIpHAS U MOHHAs

Kak BUIHO W3 MpUBENEHHOTO NpHUMeEpa, Kaxjoe (aceTHoe 3ajaHue MOXKET ObITh
peoOpa30BaHO B HECKOJIBKO PAa3IMYHbIX BAPUAHTOB OJHOTO 33JJaHUsl TECTOBOW CHUCTEMBI.
[Ipu opranuzanu aBTOMaTU3UPOBAHHOTO TEKYIIETO KOHTPOJIS MOSBISAETCS BO3MOKHOCTD
reHepanuy OOJIBIIOrO KOJUYECTBA BAPUAHTOB TECTA, MPU ATOM 3aJaHUs, MOJYyUYECHHbBIE U3
(dacera, OyayT mapajyieabHbI IO COJICPHKAHUIO U TPYIHOCTH.

2.1.2. [IpakTHyeckue 3aJaHUs U 32124

IIpakTyeckue 3a7aHus U 3a7a4l, YaCTO UCIOJIb3yEMbIE B KAUECTBE JUIAKTUUECKHUX
CPEJICTB B €CTECTBEHHOHAYYHBIX JUCITUTUIMHAX, TAK)KE MOTYT ObITh (haceTHpIMU. BO3MOXKHO
NpUMEHEHUWEe 337ad C  BapuaHTaMM  OTBeTa JUIsi  yA0OCTBa  OpraHu3aluu
aBTOMATU3UPOBAHHOTO KOHTPOJIS.

[IpakTrueckue 3aAaHus U 337a41 NMPEACTaBICHBI B pa3ienax:

1. OcHOBBI CTPOEHHUsI BelleCTBA — 33Ja4d HAa COCTAaBJICHUE XUMHUUYECKUX (HOpMyIl
JIBYyXaTOMHBIX COE€MHEHUH (OKCHUIOB, CYIb(PUI0B, THAPUIOB U T.I1.).

2. XuMH4YecKue peakimuu

2.1. 3agaum Ha COCTaBJICHHE YpPAaBHEHUW pEaKIMi: COEAUHEHHUS, 3aMEIICHHUS,
pasyiokeHusi, oOMeHa W peakIuidl ¢ ydacTHeM KOMIUIEKCHBIX COEIWHEHHMM (Ha MpuMepe
TUAPOKCOKOMITJIEKCOB aJIFOMUHUS Y IIUHKA); OKUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEaKIuid
C UCIIOJIb30BAaHUEM METO/Ia AJIEKTPOHHOT0 OallaHCa; C y4aCTHEM KOMIUIEKCHBIX COeTMHEHUN
(Ha mpuUMepe THAPOKCOKOMIIJIEKCOB ITUHKA M AJTIOMUHMS ).

2.2. 3ajgaum Ha pacyeT KOJUYECTBEHHBIX XapPaKTEPUCTUK MPOJIYKTa PpPEaKIUU
COEIMHEHHUSI; MACCOBOM MM 0OBEMHOM JOJM BBIXOJa MPOJAYKTa PEAKIIUU COCIUHECHUS OT
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TEOPETUYECKH  BO3MOXKHOTO; OOBEMHBIX  OTHOUICHHM Tra3oB;  KOJIMYECTBEHHBIX
XapaKTEPUCTUK MCXOJHBIX BEIIECTB W MPOAYKTOB pPEaKlUH; MacChl (00bEM, KOJUYECTBO
BEIIECTBA) TNPOJYKTa pEaKIMu, €CIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBOpa C
ONpPEEIICHHON MacCOBOM J0JIEl pAaCTBOPEHHOIO BEUIECTBA.

2.3. 3amaHudg Ha COCTAaBJIEHUE MOJIEKYJSPHBIX M HOHHBIX PEAKLUH C y4acTHEM
OKCHJIOB, KUCJIOT, OCHOBaHHUI U COJIEH, MOHHBIX PEAKLIUI THAPOIIN3A COJIEH, YCTAHOBIICHHE
M3MEHEHUS! KUCIIOTHOCTHU CPEJIbI.

3. CTpoeHne U CBOMCTBA HEOPraHMYECKUX BelleCTB

3.1 3amaum Ha pacyeT MaccoBOM JJ0JIM (MAcChl) XUMUYECKOTO 3JIEMEHTA (COeTMHEHMS)
B MOJIEKYJIe (CMecH).

3.2. IlpakTthueckue 3aJaHus MO KiIacCHU(pUKAIMK, HOMEHKIATYpe M XUMHUYECKUM
(hopmynaM HEOpPraHUYECKUX BEUIECTB PA3JIMYHbBIX KIACCOB.

3.3. [IpakTnueckue 3a1aHug Ha ONPEACICHUE XUMUYECKOM aKTMBHOCTU BEIIECTB B
3aBUCUMOCTH BUJa XUMUYECKON CBSA3U U THIA KPUCTAIIMYECKON PEIIETKH.

3.4. 3amaHus Ha COCTABIICHUE YPABHEHUN XUMHAYECKUX PEAKINNA C YIaCTUEM IPOCTHIX
U CJIOKHBIX HEOPraHMYECKHUX BELIECTB: OKCHUJOB METAIJIOB, HEMETAJUIOB U aM(pOTEPHBIX
AJIEMEHTOB; HEOPTaHWYECKUX KHCIOT, OCHOBAaHMH M aM(OTEpHBIX T'MJIPOKCHJIOB,
HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIIHUX UX CBOICTBA U CIIOCOOBI OTyUYEHUSI.

4. CTpoeHue 1 CBOIiCTBAa OPraHMYECKHUX BelleCTB

4.1. 3apaHusa Ha COCTABJIEHNE HA3BAHUN OPTaHUYECKUX COCIUHEHUN 110 TPUBHAIBHOU
VI MEKIyHAPOIHOW CHCTEMATUYECKOW HOMEHKIIATYPE;

4.2. 3amaHus Ha COCTaBJIEHHWE IMOJHBIX M COKPAIIECHHBIX CTPYKTYPHBIX (OpMyII
OpPraHUYECKUX BEIIECTB OTJAEIbHBIX KJIACCOB.

4.3. 3amauum Ha ompejelieHHe mpocTtelmeld (HOpMysbl OPraHUYECKONW MOJICKYJIBI,
HCXOJIA U3 DJIEMEHTHOTO cocTaBa (B %).

4.5. 3amaHus HA COCTAaBJICHHE YPABHEHHM XUMHUYECKUX PEAKIUN C Yy4dacTHEM
OpraHUYeCKUX BEIIECTB HA OCHOBAHUM UX COCTABA U CTPOCHHUS.

4.6. 3agaHus Ha COCTABJIEHUE YPABHEHUM XUMHUUYECKUX PEAKLIUN, UILTFOCTPUPYIOIINX
XUMUYECKME CBOMCTBA C YYE€TOM MEXaHU3MOB TMPOTEKAaHUs JAHHBIX peakuuil u
IEHETUYECKOM CBSI3M OPraHUYECKHUX BELIECTB PA3HBIX KJIACCOB.

4.7. PacueTHbl€ 3a/1a41 110 YPABHEHUSM PEAKIUNA C yUaCTHEM OPraHUYECKUX BEIIECTB.

5. KuHerHyeckne W TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS
XMMHUYECKUX PeaKkIui

5.1 IIpakTryeckue 3aaHus Ha OLIEHKY U3MEHEHHSI CKOPOCTH XUMHUYECKOM peakuu u
HaIpaBJICHUS! CMEUIEHUSI PAaBHOBECHS C UCoJIb30BaHueM npuHiuna Jle-Illarense.

5.2 3amaum Ha pacyeThbl TEIUIOBBIX 3(PPEKTOB XUMUYECKUX PEAKIUN U Onpe/ieTIeHue
THUIA peaknuu (1o TertoBoMy 3D (PEKTy: 3K30- U FHAOTEPMHUIECKHE).

6. lucnepcHbie cuCTEMBI

6.1. 3amaun Ha MPUTOTOBJIIEHUE PACTBOPOB.
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7. KauecTBeHHbIe peaKIUU OOHAPY:KeHHSI OPraHUYEeCKUX M HEOPraHUYeCKHX
BelIeCTB

7.1. IlpakTuyeckue 3aJaHUsl HAa COCTABJICHUE YpaBHEHUU peakuuid OOHapyKeHUs
KaTHOHOB [—-VI rpynn u aHMOHOB, B T.4. B MOJICKYJISIPHOM U MIOHHOU (popMax.

7.2. IlpakTyeckue 3aJaHusl Ha COCTaBJICHUE KAYECTBEHHBIX peaklUil OOHapyKEHUs
OPTraHUYECKUX COCIUHECHUMU.

9.1. UccaenoBanue 1 XuMU4ecKkuii aHaIu3 00beKTOB OHocdepbl

1. TunoBbIe pacdyeThl IO TEMATUKE SKCIIEPUMEHTA.

2. 3agaud Ha BBIYMCIICHUE CPEOHEr0 3HAYEHUS SKCIEPUMEHTAIBHBIX JIAaHHBIX,
HNOTPEIIHOCTH.

3. 3aganue «XUMUYECKUI COCTaB BOJbI, TUIT BOJIBI U CIIOCOOBI €€ MPUMEHEHHUs» (C
MCIIOJIb30BAaHUEM HOPMATHBHBIX JOKYMEHTOB).

4. 3amanne «B3auMOCBA3b COCTaBa MOYBBI, TUII IOYBHI U €€ HA3HAYEHUSD).

9.2. UcciienoBanue 1 XMMUYECKUI aHAJIN3 00bEKTOB TeXHOC(hepbl

1. TunoBbIe pacyeThl MO TEMATUKE SKCIIEPUMEHTA.

2. 3agaud Ha BBIYMCICHUE CPEOHErO0 3HAYEHUS SKCIEPUMEHTAIBHBIX JIAHHBIX,
IIOIPEIIHOCTH.

3. 3amaun Ha ONpEAEICHUE METAILIOB, HEOPTAHMYECKUX aHHMOHOB M OPraHUYECKHUX
BEILIECTB B TEXHUYECKOW BOJIE Pa3HOTO Ha3HAYECHUSI.

4. 3amanne «XHMHUYECKHHA COCTaB TEXHUUYECKON BOJBI, THUI BOJBI M CIIOCOOBI €€
MPUMEHEHUsD» (C UCTIOIb30BAHUEM HOPMATUBHBIX JJOKYMEHTOB).

IIpuMepsI 32124 10 pa3HbIM TeMaM M CHUILIMHBI

I. C BapuanTamMu 0TBETOB

1. B peakuuto, TEpMOXUMHUYECKOE ypaBHEHHE KOoTOpoil S + Oy = SO, + 297 x/Ix,
BCcTynuia cepa Maccoil 1 r. KoimuecTBo TemIoThl, BBIAECIHUBIIEECS IPU TOM, PABHO:

A) 9,28 kJIx

b) 74,25 xJIx

B) 29,7 xJIx

2. YKaXuTe COJIb, BOJAHBIN PACTBOP KOTOPOW UMEET LICIIOYHYIO CPELY

A) cynbdar kanus

b) xnopun anmromuHus

B) kapOonat xanus

3. Onpenennre Ha3BaHWE BEIECTBA, IJIaBHAs LIENIb KOTOPOTO COCTOUT W3 YETHIPEX
aTOMOB YTJIEPOJa, COACPKUT KapOOKCUIIbHYIO TPYIIY W OJHY JBOWHYIO CBSI3b, & TaKkKe
paguKaibl METHII U OTUJL.

A) 3-meTun-3-3TunoyTeH-3-0Basi KUCI0Ta

b) 3-metun-2-3tunlOyren-3-oBas KUCI0Ta

B) 2-metun-3-3tunlOyren-3-oBas KMUCI0TA

daceTHbIC 3a1a9H
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4. CoctaBbTe XUMHUYECKHE (DOPMYITBI IBYXaTOMHBIX COSAMHEHUH: { CUITUITIT KAJTBITHSI,
ruapua 6apus, cynabdu sxenesa (I1I), okcun azora (I11), okcu amoMuHUS, XJITOPH JKelle3a
(IT), autpuyn 6apus, okcua prytu (I), okcua cypemsl (V); okcun menu (1), xmopua pryTu
(IT), HuTpUA Kamus, CUIIMIINAJT MarHusl, TUApU amroMunus, cyiabdua ceunua (II), 6pomun
uunka, okcup yriaepoaa (II), oxcun xmopa (V); murpun Hatpus, nogua meau (I), okcup
xpoma (II), okcun azota (V), runpun Hatpus, xjaopug xpoma (III), oxcun xamus, okcuna
Mmermbsaka (I11), cynsdun muakal.

5. IIpu B3aumopeiicteum {40; 20; 35} r cmecu {cepeOpa u LIMHKA; IIUHKA U MEJIN; MEJTU
U KeJle3a} ¢ COJSTHOM KHMCIIOTOM Bbiaenuiioch {6,72; 2,24; 5,6} 1 ra3a (u.y.). Onpenenure
MacCOBYIO A0J0 (B %) {1IMHKA; Meu; *Kejie3a} B CMECH.

6.YpaBHsITE OKUCITUTEIHHO-BOCCTAHOBUTEIBHYIO PEAKITUIO

{Ml’l02 + H2$O4 = Ml’lSO4 + 02 + HQO;

/n + K2Cr207 + HZSO4 = ZHSO4 + Crz(SO4)3 + KzSO4 + Hzo;

KClOs3 + S = KCI + SO} MeTroaom 3eKTpOHHOTO 0ajaHca; ONpeaeauTe OKUCIUTENb
1 BOCCTAaHOBUTEb.

7. OnpenenuTe MOJIEKYJISIpHYTIO (opMyIty yrieBogopoaa, coaepsxkaiiero {80%:; 85,7%;
75%} yraepona. OTHOcUTENbHAS TJIOTHOCTh MApOB BEIIECTBA MO {BOJOPOJY; BO3IYXY;
kuciopoay} pasHa {15; 1,931; 0,5}.

A) C4Hg

b) C,Hg

B) CH4

BonpocurenbHbie GOpMYJTHPOBKHU:

8. Kakas macca yKCyCcHOM KHCIOTHI TOTpeOyeTcs i CHHTE3a dTHIAIleTaTa MacCcou
140,8 r. Beixox apupa npumute paBHbiM 80% OT TEOPETHUECKH BO3MOXKHOTO.

9. KakuM peakTMBOM MOKHO OTJIMYUTH TJIULIEPHUH OT I1H0K03bI? COCTaBbTE ypABHEHHE
KaueCTBEHHOW peakIuu Juisi OOHApYKEHHs] MHOTOATOMHBIX CIHPTOB Ha TMpUMEpe
TJIMIEPUHA.

10. C nomol11bto KaKoro peakTuBa MOXKHO pacno3HaTh rajorenua-uonsl (Cl-, Br-, 1-)?
CocraBbTe ypaBHEHMsS] KAau€CTBEHHBIX PEAKIMl B MOJIEKYJSPHON M MOHHOW (opMmax.
VYKaxXute Npu3HaKu peakyu.

3amauu, Kak U APYyrue TUAAKTUYECKUE 3aJIaHUSI, MOTYT BBIMOJIHATH OOYYAIONIYIO U
KOHTpOJIMpYOIIyto (QyHKIuu. Permienue 3agad MOXKET OCYIIECTBISATHCS Ha Pa3IMYHBIX
THUIAX ¥ JTarax 3aHATHH.

2.1.3. IIpakTHKO-OPMEHTHPOBAHHbIE 32/IAHUS

[IpakTUKO-OpUEHTUPOBAHHBIE 3aJlaHus (KaK TEOPETUYECKHE, TaK M PaCUETHHIC),
HaIpaBJICHbI HA Pa3BUTHE PE3YJIHTATOB 00yUEHHSI OCHOBHOTO MOAYJIs (pa3aeibl: « OCHOBBI
CTpOEHUS BellecTBay, « CTpoeHHE U CBOMCTBA HEOPTAHMYECKUX / OPTAaHUYECKUX BEIIECTBY,
«Kunertnyeckue u TEPMOJMHAMHYECKHE 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUUYECKHUX

peakimit»y, «JlucmepcHble CHUCTEMBI») W BBISIBICHHE XHUMHUYECKOW CYIIHOCTH OOBEKTOB
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IPUPOJIbI, TPOU3BOACTBA M OBITA, C KOTOPHIMH YEJIOBEK B3aMMOJICHCTBYET B MpOIECCE
MPAKTUYECKOMN AESITeIbHOCTH (TIPUKIATHON MOIYIb).

[IpakTUKO-OPUEHTUPOBAHHBIE 3aJJaHUsI MOYKHO OIPEIEIUTh KAaK NeJarornyecku
nepepaboTaHHbId  (parMeHT MNPOPECCHOHAIBHON JESITeNbHOCTH crenuanucta. OHu
pa3pabarbiBalOTCSl I MPOBEPKM 3HAHUM M YMEHHM OOydaromuxcs JeHCTBOBaTh B
MPAKTUYECKUX, HETUMUYHBIX, SKCTPEMAIBHBIX WM APYrux curyanusx. llpm uszyueHumn
JTUCHUIUIMHBL  «XUMHS» TPAKTUKO-OPUECHTUPOBAHHBIE 3aJaHUsl IPUMEHSAIOTCS IS
AKTUBU3allMd  Y4YEOHO-IO3HABATENbHOW  JIESATENIBHOCTH  OOy4YarollUXcsi  IMyTeM
«TOTPYXKEHUS» UX B MPOOJIEMbl XMMHUYECKUX HMCCIIEIOBAaHUN, BOSHUKABIIUX B HCTOPUU
Pa3BUTHS HAYKH, WM UMEIOMINX MPAKTUYECKOE 3HAUEHUE ISl YEJIOBEKA.

[IpuBenem nmpuMepsl NPaKTUKO-OPUEHTUPOBAHHBIX 3aaHui 10 pasaeiaMm «CTpoeHue
Y CBOMCTBA HEOPTAHUYECKUX BEIIECTBY», « CTPOCHHUE U CBOMCTBA OPraHUYECKUX BEIIECTBY.

1. KapOoxcurepanus

Haszpanue tembl Tema 3.3. «IIpon3BOACTBO HEOPTAHUUECKUX
BELIECTB. 3HAYECHHUE U TPUMEHEHUE B OBITY U Ha
IIPOU3BOJICTBE

PGBYJ'IBTaT O6Y‘I€HI/I$I OO0OCHOBBIBATh 3Ha4YCHHC u IMPUMCHCHHC
HCOPIraHNYCCKHUX BCIICCTB B OBITOBOM )51
HpOHBBOI[CTBGHHOﬁ JCATCIBHOCTH YCJIOBCKaA HX
(1)I/I3I/IKO—XI/IMI/I‘-ICCKI/IMI/I CBOMCTBaMH

OO111e KOMIETEHIINN OK 01, OK 02

A 3HaKOMO M BaM IOHATHE «KapOokcuTepanusi»? B TepaneBTHUECKUX LETAX
HCIIOJB3YIOT ra3o00pa3Hoe BemiecTBo. [1o 3Toil npuunHe nogo0HYI0 METOAUKY Ha3bIBAIOT
«Ta30BbIMU YKOJIaMW». JTa METOAUKA MCHOJIB3YETCS JJISl JICUEHUS CEPIECUYHO-COCYIUCTBIX
3a00JIeBaHUH, MOBBIIIEHUS 3TACTUYHOCTU KOXKHU. [loBBIIIEHHE collepiKaHusl 3TOTO ra3a B
KPOBU TOBOPUT O HEKAueCTBEHHOW (PyHKUMM KpoBU. Camoe yAMBHUTEIBHOE, YTO OHO
UCIIOJIB3YETCS B TBEPJIOM BHJIE B IUIIEBON NPOMBIIUIEHHOCTH I XPAHEHUS U IIEPEBO3KU
MPOTYKTOB: PBIOBI, MsICa, MOPOXKEHOTO.

3aganue

Bri0epure o1uH NpaBWIbHbIN OTBET:

1. O xakoMm BelecTBE UAET peub?

A) yriexkucislii ra3

b) xucnopon

B) ammuak

2. KakuMu XuMUYECKUMH CBOMCTBAMH 00J1a/1a€T 9TO BEIIECTBO?

A) KUCJIOTHBIMH

b) ocHOBHBIMUI
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B) am¢potepupiMu

3. C yeM MOXKET BCTyNaTh BO B3aUMOJICCTBUE?

A) C BO,HOﬁ, OCHOBHBIMH OKCHIAAMH, IICII0YAMH, HCKOTOPBIMU COJIIMHA

B) C BOI[Oﬁ, KHCJIOTHBIMU OKCUAaMH, HICJI0YaMH, HCKOTOPBIMHU COJIAMU

B) ¢ Bo10i1, KHCTTOTHBIMU OKCHJIaMH, KUCIOTaMH, HEKOTOPBIMH COJISIMU
4. C momMoIIpI0 KaKoTo BEIIECTBA €r0 MOXXHO OOHAPYKUTH?

A) benondranenna
b) 6poMHOIT BoABI

B) u3BecTkOBOM BOJIBI

3. HpI/IBCI[I/ITe q)aKTLI, KOTOPBIC JOKA3bIBAIOT OTPHULATCIIBbHOC BJIIMAHUC 3TOI'0 I'a3a Ha

)KCJIYI[OLIHO-KI/IHICIIHLII\/'I TPAKT YCIO0BCKaA.

2. IloBapeHHas1 COJIb

Ha3Banue TeMbl

Tema 3.3. «IIpon3BOACTBO HEOPTAHUUECKUX
BEILIECTB. 3HAYECHHUE U TPUMEHEHUE B OBITY U Ha
MIPOU3BOICTBE

Pesynprat 0oOyueHus

OOOCHOBBIBATh ~ 3HAYEHUE W  NPHUMEHEHHE
HEOPraHWYECKUX  BELIECTB B  OBITOBOM U
IIPOU3BOJCTBEHHON JCATEIBHOCTA YEJIOBEKAa MX
(U3UKO-XUMUYECKUMHU CBOMCTBaAMU

OO01me KOMITETEHIINN

OK 01, OK 02

N3BecTHO, uTO B MUpE 100bIBaeTCs mpuMepHO 100 MUJITTHOHOB TOHH IMMOBAPEHHOM COJIN

B roJi. Ha mutieBbie Hy Kbl pacXo1yeTcsi OKOJIO OJTHOM YETBEPTOM YaCTH ATOT0 KOJIMYECTBRA.

Kyna e naer ocrtanpHas conb?

[ToBapeHHast coJib COBEPIIEHHO HEOOXOAMMA MPU MPOU3BOACTBE MSCHBIX U PHIOHBIX

KOHCEPBOB, OHA HWCIOJIB3YETCS B METAJUIyPrUUE€CKOM OTPACId HPOMBIIUIEHHOCTH, HPHU

06pa60TKe MCXOB M pPa3JIMYHBIX KOXK, B IIPOOCCCC IIPHUIOTOBJICHHUSA MbLIAd, HACT IJIA

MOJTYYCHUS KaJIbIIMHUPOBAHHOM COJIbI, MPUMEHsIETCS B MenuiinHe. OCHOBHOM MOTPEOUTEINb

COJIM — XUMHYCCKasd OTpacCiib IIPOMBIIIIJICHHOCTH. B »toii o0mactu HCIIOJIB3YCTCA HC TOJIBKO

camMa COJIb, HO U 3JICMCHTHI, COCTABIAIOIIHNEC €C. B MMpoHeCCe DJICKTPOJIM3a €€ PacTBOpa

MOJIy4aroT XJIOp, BOJOPOJ U €kuil HaTp. M3 pacTBOpa €AKOTo HaTpa MOJydaroT TBEPIYIO

ICJI0OYb — KayCTHK. COCJII/IHHSI BOAOPOJ € XJIOPOM, NIOJTYyYarOT COJIIHYIO KMCJIOTY.

3ajaHue: cocTaBbTe YPABHEHUSI, ONMUCAHHBIX B TEKCTE peaKUMid.

3. AeTnjieH

Ha3Banue TeMbl

Tema 3.3. «IIpou3BoACTBO HEOPTAHUUECKUX

ITPOU3BOACTBC)

BCIICCTB. 3HaueHue u IMPUMCHCHHC B GBITy N Ha
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Pesynbrar oOyuenust | OGOCHOBBIBATh  3HAYCHWE W MPUMCHCHHE
HEOPraHWYECKUX  BEHIECTB B  OBITOBOM W
IIPOU3BOJACTBEHHON JIESTEIBHOCTH YEJIOBEKa HUX
(U3UKO-XMMUYECKUMH CBOMCTBAMU

OO011e KOMIETEHIINN OK 01, OK 02

OgHuM U3 cambIX pacHopOCTPaHEHHBIX CHOCOOOB CBAPKH IUIABICHHEM SIBIISIETCS
ra3oBas CBapKa, KOTOpas MPOU3BOAMUTCS ¢ 00pa30BAHMEM ra30BOI0 IUIAMEHHM B KaHaJIax
cBapo4yHoi ropenku. OOpa3oBaHHE Tra30CBApOYHOrO IUITAaMEHHM HEBO3MOXKHO Oe3 rasa
arieTuiieHa. TeXHHUUeCKUid alleTHIICH OMyJYaloT U3 KapOuia KaabIusl.

3ananue

1. O0psacHuTE, Kakol (PU3MUECKUN MOKa3aTeslb MO3BOJSET MCIIOJIb30BaTh alETHIICH
JUIS CBAPOYHBIX padoT;

2. CocTaBbTE ypaBHEHNE PEAKIIUU TTOTYYEHHUSI allCTUIIEHA;

3. CocTaBbTe YpaBHEHHE PEAKIIMU T'OPEHUS AllCTHIICHA;

4. Bpruncinure 00bEM alleTHIIEHA MOJYYEHHOTO M3 KapOuaa kaiablus Maccod 128 T,
coaepxkamero 5% npuMecel, eclii BbIxoJ aueTtwieHa coctaBisaeT 80% OT TeOpeTU4eCKu
BO3MOYKHOTO.

4. MoJioYHas KHCJI0TA

HazBanue Tembl Tema 4.3. «Opranndeckue BeIiecTna B
YKU3HENIEATEIbHOCTH YeoBeka. [Ipon3BocTBO 1
MPUMEHEHHUE OPraHUYECKUX BEIIECTB B
MPOMBIILJIEHHOCTH

PesynbraT 0Oyuenus | OOOCHOBBIBaTH  3HAYEHUE U IPUMEHEHHE
OpraHMYeCKUX  BEHIeCTB B  OBITOBOM U
MPOU3BOJICTBEHHON JAESATEIBbHOCTA 4YEJIOBEKAa HX
(U3UKO-XUMUYECKUMH CBOMCTBAMU

OO111e KOMIETEHIINN OK 01, OK 02

[IpoMexXyTOUYHBIM TPOAYKTOM OOMEHa Yy TEeIJIOKPOBHBIX MUBOTHBIX SBIISETCS
MOJIOYHAsI KHCJIOTa. 3amax 3TOM KHCIOTHl KPOBOCOCYIIME HACEKOMBIE YIJIABIMBAIOT Ha
3HAYUTEITLHOM PACCTOSHUU.

3aganue

1. [Touemy Hacekombie (KOMaphl) OBICTPO HAXOMST CBOIO KEPTBY?

2. YcraHoButre (popmysly MOJOYHOW KHCIOTBHI, KOTOpash MOMOTaeT HAaCEKOMBIM
HAaXOJIUTh TEIJIOKPOBHBIX )KUBOTHBIX, €CJIM MACCOBBIE JIOJIM 3JIEMEHTOB B HEN COCTABJISIIOT:
yriepoaa — 40,00%, Bogopoaa — 6,67%, kucnopona — 53,33%.
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3. CocTaBbTe CTPYKTYpHYIO (HOpPMYJTy MOJOYHOW KHUCIOTHL. HazoBHTE KUCIOTY TO

HomeHknarype NIOITAK.

4. Ha ocHOBaHUM CTPpOCHUA MOJIOYHOM KHCJIOThI CI[GJIaI\/iTC BBIBOJI O €€ XMMHUYCCKHX

CBOMCTBAaXx.

5. Haiimute B MHTEpHETE WM JIPYTHMX HCTOYHHKAX WHGOPMAIUIO O NMPUMEHEHUU

MOJIOYHOW KHUCJIOTHI.

2.1.4. 3ananus JadopaTopHbIX padoT
JlabopatopHbie pabOTHl SABISIOTCS BaXXHOM YacThiO Y4yeOHOro mpolecca IO

JUCIUIUIMHE U CHOCOOCTBYIOT (DOPMHUPOBAHMIO Y OOYHAIONIMXCS YMEHUN HCCIeI0BaTh

XUMHYCCKHUC IIPOHICCChI

SBJICHHS

(my1laHupoBaTh U MPOBOAUTH

XUMHNYCCKUC

OKCIICPUMCHTBI, HCCICOOBATL BCUICCTBA H IIPOBCPATH TI'HUIIOTC3HI, 06pa6aTBIBaTL )41

MHTEPIPETUPOBATh PE3YJIbTaThl HKCIEPUMEHTOB).

MIPEAYCMOTPEHBI B KAKJIOM pa3zielie OCHOBHOTO M MPUKIIATHOTO MOyl (Taoir. 2).

JlaGopatopHbie pabOThl MO XUMHHU

Tabnuna 2. JJabopatopHbie pabOTHI IO XUMUHU

Pasznea

JlaGoparopHas padora

Paznen 2. Xumnueckue
peaKuumn

JlaGoparopHas padora 1. «Peakuun runponusan

Paznen 3. Ctpoenue u
CBOIMCTBA HEOPTraHUYECKUX
BEIIECTB

JlaGoparopHnas padora 2. «CBoiiCTBa METAIIJIOB U
HEMETAJIJIOB)»

Paznen 4. Ctpoenue u
CBOMCTBA OPraHUYECKHUX
BEIIIECTB

JlaGoparopHnas patdora 3. «IlosyueHue sTunaeHa u
V3YYEHHUE €r0 CBOMCTBY»

Paznen 5. Kunetnueckue u
TEPMOJUHAMUYECKHUE

XUMHAYECKUX PEAKIUN

3aKOHOMCPHOCTH IMMPOTCKAHUA

JlaGoparopHasi pabora 4 (Ha BbIOOp)
«OmnpeaeneHue 3aBUCUMOCTH CKOPOCTH PEaKIun
OT KOHIIEHTPAIUH PEarupyroux BEIeCTB» Un
«OnpeaeneHue 3aBUCUMOCTH CKOPOCTH PeaKIuu
OT TeMIEpaTypbI»

JlabopaTopHasi padora 5. «3ydyeHue BIUsIHUS
pa3nuYHBIX (PaKTOPOB HA CMEIICHUE XUMUIECKOTO
pPaBHOBECHS»

Paznen 6. JlucniepcHbie
CHUCTEMBI

JlabopaTopHasi padora 6 (Ha BbIOOP)
«IIpuroroBnenue pactsopoB» uiu «lccienoanue
JACTIEPCHBIX CUCTEM
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Pa3nen 7. KauecTBeHHBIE
peakIuy 00OHapyKEHUS
OpTraHUYECKUX U
HEOPTraHMYECKHX BEILIECTB

JlabopaTtopHast paGora 7 (Ha BbIOOp)
«AHaIUTHYECKUE peakinu KaTHoHOB [—-VI rpynm»
WU «AHATUTUYECKUE PEAKIIUH AHUOHOBY
JlabopaTopHasi padora 8 (Ha BbIOOp)
«KadecTBeHHBIE pEaKIINU HA OTJAEIbHBIE KIACChI
OPTraHUYECKUX BelecTB» WK «KauecTBEeHHBIN
AHAJIN3 OPTAaHUYECKUX COCTMHEHUM MO
(GYHKIIMOHATBHBIM TPYTITIAM))

Paznen 9.1. UccaenoBanue n
XUMHUYECKUN aHaJIN3 00OBEKTOB
ounocdepol

JlabopaTopHnasi padora 9. «OCHOBBI
1a00paTOPHOM MPAKTUKM

JlabopaTopHasi padora 10 (Ha BbIOOP)
«OuncTka BoAbI OT 3arpsizHEHU» «OnpeneneHue
pH BoabI 1 €€ KUCTOTHOCTHY

«OmnpeneneHue KECTKOCTH BOJIbI U CIIOCOOBI €€
YCTpaHEHU D)

JlaGoparopHasi pabora 11 (Ha BbIOOp)
«OOHapy>XeHHe HUTPATOB B MIPOYKTAX MUTAHUS
«HccnegoBanue NpoAyKTOB MATAHUS HA HAJTUYUE
yIaeBOAOB (MyKa, TBOPOT, MOJIOKO, HOTYpT) Ha
HaJIM4YUe YTIEBOJO0B (KpaxMmal, IIoKo3a,
caxaposa)»

JlaGoparopHasi pabora 12 (Ha BbIOOP)
«O0OHapyXeHNEe HEOPTraHUUECKUX TTPUMECEi B
po0ax MoYBb)

«Onpenenenue pH BOgHOI BBITSKKHU MTOYBBI, €€
KHCJIOTHOCTHU Y IIEJTOYHOCTH

Pasgen 9.2. Uccnenosanue u
XUMHUYECKUNA aHaJIu3 OOBEKTOB
TeXHOC(epbl

JlabopaTopHasi padora 9. «OCHOBBI
1a060paTOPHOUN MPAKTUKN

JlaGoparopHnasi pabora 10 (Ha BbIOOP)
«OnpeaeneHue XJIOPUI0B METOJIOM TUTPOBAHUS B
TeXHUYECKOU Bojie» «OrnpeeneHre )KeCTKOCTH
TEXHUYECKOUW BOJIBI METOJIOM TUTPOBAHUS
JlabopaTopHnas padora 11. «Onpenenenue
COJIEpKaHMS YTIEKUCIIOTO T'a3a B BO3AyXe
MOMENIEHUS SKCIIpecc-MeToIoM» JlabopaTtopHas
pabora 12 (Ha BbI00Op) «3roTOBIEHHUE KPACOK
(mo100p MUTMEHTOB U CBSI3BIBAIOIIUX BEIIECTB)»
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«HccnenoBanne CBOMCTB BSKYIIUX BEIIECTB HA
MIPUMEPE TUIICA»

O6GopynoBanne 1abopaTopuu u padoYuxX MecT JIa00PATOPUM: MEH3YPKHU, TTUMIETKHU-
KaleJbHULBI, TEPMOMETPBI, MHUKPOCKOII, JIyIbl, NPEIMETHbIE M ITOKPOBHBIE CTEKJIA,
TUTAHILETHI JJIs KaleJIbHbIX peakiuii, puibTpoBaibHasl Oymara, MpOMBIBAJIKH, CTEKIISTHHbIC
NpOOUPKHU, pEe3MHOBBIE MPOOKH, (HOHAPUKK, HAOOpP PEaKTHBOB, CTEKIISIHHBIC MaJTOYKH,
IITATUBBL 11 TPOOUPOK; MEpHbIE LUIUHAPHI, BOPOHKH CTEKJISHHBIC, BOPOHKHU
aenutenbHble uHApuyYeckue (50—100 mi), ctynku ¢ nectukoMm, GapdopoBbie Yaliky,
MUHIEThI, QUIBTPhl OyMa)kHbIC, BaTa, Mapjs, 4YacOBbIE CTEKJIa, DJJIEKTPOILUIUTKH,
J1a00paTOPHBIE MITATUBBI, CHTUPTOBBIE TOPETKU, CIUYKH, TPUOOP 715l MOJTyYECHUSI Ta30B (Uin
npoOupKa ¢ ra300TBOAHON TPYOKOM), AEpKATENH JJis1 MPOOUPOK, CKIISIHKU ISl XPaHCHUS
PEaKTUBOB, pa3laTOuYHbIC JIOTKU, XuMudeckue crakanbl (50, 100 m 200 mi); mimarenu;
MUHIIETHI; TUTEJIbHBIC IIUIIIIBI; CEKYHIOMEPHI (TaiiMephl), MepHbIe mpooupku (Ha 10—-20 M)
U MepHbIe KoJobl (25, 50, 100 u 200 mi), BoasiHast OaHs (MJIM TEPMOCTAT), CTEKJISTHHBIC
MaJIOYKX; KOHMYECKUEe KoJIObI Ji71st TuTpoBanus (50 u 100 Mi); MHAUKATOPHBIE TIOJIOCKH J1JIs
onpenenenuss pH u cranmapTHas WHIMKATOpHAs IIKajda; YHUBEPCAIbHBIM WHIUKATOD;
nunetkd Ha 1, 10, 50 mu (mm mo3aropsl Ha 1, 5 w 10 M), OropeTKr AJisi TUTPOBAHUA,
MeauuuHckue mnpuisl Ha 100—-150 Mo, mabopaTopHble W/WiM aHANUTHYECKUE Bechl, pH-
METpBI, CYIIUIBHBIN mKad, U 1p. 1abopaTopHoe 000pyI0BaHUE.

[IpuBenem npumepsl 1a00paTOPHBIX PadOT MO pasneny 2 « XMMUYECKHUE PEaKIun» U
pazaeny 4 «CTpoeHHe ¥ CBOMCTBA OPraHUYECKUX BEIIECTBY.

Paspen 2. Xwumunuyeckue peakuuu. Jladoparopnas padora 1. «Peakuuu
THIPOJTH32

Haszpanue tembl Tema 2.2. «DnekTpouTHIECKas TUCCOUMALUS U
MOHHBIA OOMEH

Pesynbrar oOyuenust | CocTaBisiTh YpaBHEHHMS] XUMHUYECKHX pPEaKUUU
MOHHOTO OOMEHa C Y4YaCTHMEM HEOpPraHHMYeCKHUX
BEILIECTB

OO111e KOMIETEHIINN OK 01, OK 02

1. Bonmpocs! AJis1 10MycKa K J1adopaTopHOii padoTte

a) copMyIHpPYITE 1IeJTb MIIAHUPYEMOT0 SKCTICPUMEHTA;

0) 00BsCHUTE, KAKOU MPOIIeCC Ha3bIBAIOT THAPOIN30M, KaKOW OH OBIBAET;

B) OOBSICHUTE, KaKH€ CYIIECTBYIOT CHOCOOBI J0Ka3aTeIbCTBAa CYIIECTBOBAHUS
TUAPOJIN3a HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB;

') 00OBSICHUTE, KaK COCTAaBJISIETCSl ypaBHEHUE TUIPOIIU3A;
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1) o0BsicauTe, uTo Takoe pH? Kak 3aBUCHT TaHHBIN MOKA3aTENh OT KUCIOTHOCTH WA

OCHOBHOCTH CpCAbl paCTBOpA,

G) 00BICHUTE X0 BBIITOJIHCHUA OKCIICPUMCHTA 110 PCIICHUIO KAUCCTBCHHLBIX 3a/1a4;

}K) MNEPCUYUCIINTC OCHOBHBIC ACIICKThI CO6JIIO,ZI€HI/I$I TEXHUKHU 0€30ITaCHOCTH IIpu pa60Te

C arp€CCUBHBIMU peareHTaMu (TUIPOKCUJT HATPUSA).

2. IIpoBenenue onbITOB

OobOopyaoBanue u mocyaa PeakTusbl
1. CrexinsHHBIE IPOOUPKHU 1. PactBop NaOH
2. llratuB s mpoOUpPOK 2. PactBop Na,SO4
3.  PactBop AICl;
4.  PactBop Na,CO;
5.  PactBop Cu(OH),
6. KHCIIOTHO-OCHOBHBIN HHIUKATOP

AJiropuT™ nposeaeHust onbita Ne 1

Bomnpocs! u 3axanust

3apanme Ne 1. B Tpex npoOupkax moj
HOMEpPaMH HaXOASATCS pacTBOPBI TPEX
COJICH: XJIOpUAa AIFOMUHMUS, Cyb(ara
HaTpwus, kKapOoHaTa HaTpus. He
N0JIB3YSCh IPYTUMH PEAKTUBAMM,
ONPEIEIUTE COCTAB KaXK 10N
POOUPKHU.

1. 1aTh 0OBsICHEHHE TPOBEACHHBIM OIBITAM.
2. CocTaBUTh ypaBHEHUS PEAKLINN,
MPOTEKAIOLIUX B MPOOUPKE B MOJIEKYJISIPHOM
Y MOHHOM BHJIaX.

AJIropuT™M npoBefeHus: onbiTa Ne 2

Bonpocsl u 3a1aHus
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3apanme Ne 2. Uto mpousoiizier, ecnu
OXJIaJIUTh PacTBOP KapOOHATa HATPHS
WK 100aBUTH K HEMY THIIPOKCHU]]
HaTpus?

1.1. Hanmute B mpoOupky 1-2 mi
pacTBopa KapOoHaTa HaTpUS.

1.2. OnycTuth NpoOUPKY B CTAKaH C
OYEHb XOJOJHOU BOJIOM MUJIM CHETOM.
1.3. IIpoBeputs cpeny pacTBopa Ipu
MOMOIIY KUCIIOTHO-OCHOBHOTO
UHIUKATOPA.

1.4. JTo6aBUTH K pacTBOpY KapOoHaTa
HaTpus TUJIPOKCUJT HATPUS.

1.Kakoi ”HAMKATOP JIy4ylIe€ UCIIOIb30BaTh JJIs
OIIpeZIeNICHUs Cpebl pacTBopa?

2. CocTaBUTh COOTBETCTBYIOIME YPABHEHUS
XUMUYECKUX PEAKIUI, B MOJIEKYJISIPHOM H
MOHHOM BHJIAX.

AJITOpUTM NpoBeAeHus onbiTa Ne 3

BOHpOCLI H 3aJJaHuA

3amanue Ne 3. [IpoGiaeMHBIN OMBIT.
1.1. B ogny nmpoOupKy ¢ pacTBOpoM
cynbdara menu (II) mpunuth pacTBop
TUAPOKCUJIA HATPHSL.

1.2. Bo BTOpYIO MPOOHPKY C
pactBopoM cynbdata meau (1)
IPWIATH PACTBOP KapOOHAaTa HATPUA.
1.3. CpaBHUTH LIBET 00pA3yIOMIMXCS
OCAaJIKOB.

1.4. OGpaTuTh BHUMaHUE HA
BBIJICJICHUE Ta3a B OJHOM U3
IPOOUPOK.

1.5. Onpenenuthb, OTKyAa MOXKET
BBIJICISTHCS 3TOT ra3?

1.6. IIpoBepuTh KaUE€CTBEHHBII
COCTaB ra3a ropsIleu JIy4uHKOMH.

1.7. OOBACHUTHL TPOUCXOAIIIEE
SIBJICHHE.

1. CocTaBUTBH COOTBETCTBYIOIINE YPABHEHUS
XUMHUYECKUX PEAKIUH, B MOJIEKYJISIPHOM U
MOHHOM BHJIAX.

AJITOpUTM NpoBeAeHNs onbIiTa Ne 4

Bonpocol u 3axanust




3amanue Ne 4. [IpoOiaeMHBIN OMBIT. 1. OOBSCHUTDH IPOUCXOSIIEE SBICHHE.

1.1. K pactBopy xsopuaa amtomuausi | 2. COCTaBUTh COOTBETCTBYIOIIUE YPABHECHHUS
IPWIATH PACTBOP KapOoHAaTa HATPUA. | XUMUUYECKUX PEaKIUid, B MOJIEKYJIIPHOM U
MOHHOM BHJIaX.

3. OTBETUTH HA BOIPOCHI.

JIns 94ero B MEAMIIMHCKON MPAKTUKE
UCIIOJB3YIOT PACTBOP MUTHEBOU COJIBI JIJIsI
MOJIOCKAHUSI IPU BOCHATUTEIbHBIX
3aboneBanusix ropaa? Kakosa poJib ruposinsa
B nipupojie? [loueMy pacTBop Mbliia IEHUTCS B
Boje?

3. O0padoTKa pe3yJIbTaTOB ONBITOB

1. ITpoananu3upoBaTh COOTBETCTBUE MOJYUYEHHBIX PE3yJbTATOB THUIAM THUIAPOJIU3A.
CnenaTth COOTBETCTBYIOIINE BBIBOIBI.

2. ChopmynupoBaTh BHIBOABI O 3aBUCUMOCTH THUIIA TUIPOJIN3a U KUCIIOTHOCTH CPEIbI
pacTBopa.

Pa3znen 4. CTpoeHne U CBOICTBA OpraHuvYecKux BeulecTs. JIaboparopHas padora
3. «Ilory4yeHHe ITHJIEHA U U3Yy4YeHHE er0 CBOMCTB)

Ha3zBanue Tembl Tema 4.2. «CBolicTBa OpraHUYECKUX
COCAMHEHU»
Pesynbrar oOyuenus: | YcraHaBinBaTh 3aBUCHUMOCTD busuKo-

XUMUYECKUX CBOWCTB OPraHUYECKUX BEIIECTB OT
CTPOEHUS MOJIEKYJI

OO1mure KOMIETCHITNN OK 01, OK 02

1. Bonipocshl AJ141 10yCKa K J1a00OpPaTOPHOIl padore

a) chopMyJIUpyHTE LIEIb MIIAHUPYEMOT0 SKCIIEPUMEHTA;

0) 00BSICHUTE, K KAKOMY KJIaCCy OPTaHMUYECKHX BEIIECTB OTHOCUTCS ITHIICH;

B) OOBSCHHUTE, KAKUMU XHMHYECKHMH CBOMCTBaAMH O00JIQJalOT BEIIECTBA JIAHHOTO
KJIacca, KaKue KauyeCTBEHHBIE PEAKIUH IS UX OOHAPYKEHUS UCTIONb3YIOTCS;

I') OOBSCHUTE, KaK MOHO TMOJY4YUTh BEIIECTBAa JAHHOTO KJjacca COSIUHECHHUM B
Ja00pATOPHBIX YCIOBUSIX;

1) OOBSICHUTE, U3 YETO COCTOUT MPUOOP ISl MOJTYUYEHHUS Ta30B;

€) MEePEeYUCIINTE OCHOBHBIE ACTIEKThI COOJIIOICHHS] TEXHUKH 0€30MacHOCTH pH padboTe
¢ JIBXX (3TunoBbIi CHHPT), arpeCCUBHBIMU peareHTamMH (KOHLIEHTPUPOBAHHASI CEpHast
KHCJIOTa), HarpeBaTEIIbHBIMU MTPUOOpPaMU (CITUPTOBKA).

2. IlpoBeneHne oNbITOB
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Oo6opynoBanue u nocyaa

PeakTuBBI

1. CrexnstHHBIE TIPOOUPKU 1.

Konuentpuposanusiii pactBop H2SO4

2. llratuB s mpoOUpPOK 2.

OTUIOBBINA CIIUPT

3. CnupTtoBkKa

3. PactBop KMnO,4

4. Conyku

4. bpoMHas Boa

5. Ilecok

AJuroputm nposeaenus onbita Ne 1

BOHPOCLI H 3aJJaHudA

1. ITony4yuTs 3THIIEH AeruapaTanuei STHIOBOTO
cnupTa, OOHAPY>KUTh €r0, U3y4YUTh €r0 CBOWCTBA.
1.1. B mpoOupKy HAJIUTH 2—3 MJI 3THJIOBOTO CIIUPTA
1 OCTOPOXHO J00aBUTH 6—9 M
KOHLIEHTPUPOBAHHOM CEPHON KHUCIIOTBI. 3aTeM
BCBINATh HEMHOT'O MPOKAJIEHHOTO MecKa (IIeCOK WIN
MEJIKME KYCOUKH MEeM3bl BBOJAT JJIs1 TOTO, YTOObI
IPEeIOTBPATUTh TOTUKH KUAKOCTU MIPU KUIIEHUHN).
3aKkpbITh MPOOUPKY MPOOKOM C ra300TBOJHOM
TpYOKOM, 3aKPENUTh €€ B IITATUBE U OCTOPOKHO
HarpeTh CoiepKUMoe npooupku (puc.l)

CH,

2

TEeCOK

CH,OH
97350 (1:3)
4

(xomHit.)

—

Br, KMnOt

1.2. OcTOp0OXHO, PABHOMEPHO HArPETh CMECH.

1. Yto mpoucxoaut B
npobupke? Yo
HaOromaere?

2. K xkakomy tumy
XUMUYECKUX PEAKIUN
OTHOCSITCSI 3TU
nporecchl? Kak
Ha3bIBAIOTCS?

3. Kak mensiercsa okpacka
pactBopoB? [louemy?

4. Kakum miamMeHeM
ropurt 3tuiieH? [louemy?
5. CocTaBUTh YpaBHEHUS
MPOTEKAIOIIUX
IIPOLIECCOB.
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1.3. B npyryto npoOupky Haneiite 2—3 mi
pa3z0aBIEHHOTO pacTBOpa NEpMaHraHaTa Kajus, u
IPOITYCTUTE Yepe3 HEro ras.

1.4. B TpeTbio MpoOUpPKY HAMUTH 2—3 MJT OPOMHOM
BOJIbI, OTTYCTUTh TA300TBOIHYIO TPYOKY J0 JHA ITOU
MPOOUPKHU U TIPOITYCTUTH Yepe3 OPOMHYIO BOTY
BBIJICJISIFOIIMICSA Ta3.

1.5. BeIiHYTh ra300TBOJIHYIO TPYOKY M3 pacTBOpa
MOBEPHYTH €€ OTBEPCTHEM KBEPXY, MO/IKEUb
BBIJICIISAIOIINICS Ta3 (puc.2).

C,H;O0H (aTuio-
BBIY CIIMPT)

H,SO,

3. O6paboTKa pe3yJbTaTOB ONBITOB

1. IIpoananu3upoBaTh COOTBETCTBHE MOJTYYEHHBIX PE3yJIbTATOB CIIOCOOAM MOTyUYEHUS
HETpEACNbHBIX YTIEBOAOPOJIOB psAna dTuiieHa (ajmkeHoB). CraenaTth COOTBETCTBYIOIIUN
BBIBOJI.

2. ChopmynupoBath BBIBOJ O PUIUKO-XUMUYECKUX CBOMCTBAX 3TUJICHA.

3. ChopmynupoBaTh BBIBOJ O CIocO0ax OOHAPYKEHUSI STUIICHA.

2.2. OueHouyHble cpeacTBa PpyO0e:KHOro (TeMaTHYeCKOro) KOHTPOJA 110
AUCUMILTHHE « XUMUD)

PyOexHpiii (TeMaTHYECKUN) KOHTPOJh IO JUCIUIUIMHE «XHUMUS» MPOBOJUTCS B
(dbopMe KOHTPOJIBHBIX padOT MO pasjaesiaM OCHOBHOTO MOAYJS Ha OTICIbHBIX 3aHATHUSX,
KeCOB U yueOHO-UCCIIEeI0BATEIBCKUX TPOEKTOB.

2.2.1. KonTpoJibHbIE pad0THI IO pa3aejiam

KoHTtposibHbIE pabOThl MO XMMHUU KakK OLEHOYHBIE CPEICTBa PYyOEKHOIO KOHTPOJIS
3aBEPILAIOT U3yyeHue | win 2 TeMaTH4eCKUX pa3eIoB OCHOBHOTO MOIYJISL.

Pa3znen 2. Xumnueckue peakuuu. KonrposabHas padora «CTpoeHne BemecTsa u
XHMHYECKHE PeaKIum»

KoHnTtponbHast paboTa COAEpKUT YEThIPE BUAA 3aJaHUI:
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1. 3agaun Ha cOCTaBlEHWE XUMHUYECKHUX (DOPMYIN JBYXaTOMHBIX COEIMHEHUHN MO HX
Ha3BaHUIO.

2. 3amauM Ha COCTaBJIICHHE YPAaBHEHUN pPEaKUMW: COCIUHEHUs, 3aMEIICHHUS,
pa3ioxeHusi, 0OMEHa U PEaKIUM ¢ y4acTUEeM KOMIUIEKCHBIX COCIUHEHUM; OKUCIUTEIBHO-
BOCCTAHOBUTEIbHBIX PEAKLIUN.

3. 3aaHusg Ha COCTAaBJIEHUE MOJIEKYJISIPHBIX MU MOHHBIX PEAKLMI T'MAPOJIA3a COJIEH,
YCTaHOBJICHHE U3MEHEHUSI KUCIIOTHOCTH CPEBI.

4. 3agaun Ha pacyeT KOJIMYECTBEHHBIX XapAKTEPUCTHUK IO YPAaBHEHUSAM XHUMHYECKUX
peakiuii: MaccoBOil MM OOBEMHOM JOJM BBIXOJA NMPOAYKTAa PEAKLUU COCIUHEHMS OT
TEOPETUYECKHM  BO3MOXKHOTO; OOBEMHBIX  OTHOLIEHHM  ra3oB;  KOJIMYECTBEHHBIX
XapaKTEPUCTHK HMCXOJHBIX BELIECTB U MPOAYKTOB peakluu; mMacchl (00beM, KOJIMYECTBO
BEILIECTBA) NPOJYKTa pPEAKUUHU, €CIM OJHO U3 BEIIECTB JAaHO B BHUAE pacTBopa C
ONPEAEICHHON MacCOBOM J0JIEN pACTBOPEHHOTO BEIIECTBA.

Paszgen 3. CTrpoeHue M cBoiicTBa HeopraHmveckux BeurecTs. KoHTposibHas
padora «CBOMCTBA HEOPraHMYECKHUX BeleCTB)

KonTponbHas paboTta cogep uT Tpu BUAA 33 JaHUI:

1. 3agaun Ha pacyeT MaccoBOM J0JM (Macchl) XUMHUUECKOIO 3JIEMEHTa (COSAUHEHNS)
B MOJIEKYJIe (CMECH).

2. Ilpaktnueckue 3afgaHusl MO KiIaccU(HUKAMK, HOMEHKJIATYpe M XUMUYECKUM
(dbopMynaM HEOPraHMYECKHX BEIIECTB pPAa3JIUYHBIX KIJIACCOB: OIPEIEIICHHE Kiacca
HEOPraHWYECKUX BEIECTB, HA3bIBATh HEOPTaHUYECKUE COSTUHEHUS 110 MEXIYHAPOAHOU U
TPUBUAJILHON HOMEHKJIATYPE M0 XUMUYECKUM (OpMyJiaM.

3. 3agaHus HA COCTABIEHUE YPABHEHUN XUMHUYECKUX PEAKLUI C YYACTUEM IIPOCTHIX U
CJIO)KHBIX HEOPTraHMYECKHUX BEIIECTB: OKCUIOB METANIOB, HEMETANIOB M aM(OTEPHBIX
AJIEMEHTOB; HEOPraHWYECKUX KHCIOT, OCHOBAaHMH M aM(OTEpHBIX T'MJIPOKCHJIOB,
HEOPraHUYECKUX COJIEH, XapaKTePU3YIOIINX UX CBOICTBA U CIIOCOOBI MOTyUYEHUSI.

Pasznen 4. CtpoeHue u cBOiicTBa OpraHu4eckux Bemecrs. KonrpoJsbHas padora
«CTpoeHue ¥ CBOMCTBA OPraHUYE€CKHUX BelIEeCTB)

KoHTposibHast paboTa COCTOUT U3 MSITH BUAOB 3a1aHHIA:

1. 3amaHus Ha COCTAaBJIIEHME HA3BaHUN OPraHUYECKUX COCAUHEHUMN 10 XUMHUYECKHM
dbopMynaM (B T.4. CTPYKTYPHBIM) C UCHOJIb30BAHUEM TPUBUATIBHON HIIM MEXTyHAPOIHOM
CUCTEMATUYECKON HOMEHKJIATYPHI.

2. 3amaHug Ha COCTaBJICHUE TMOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (HopMyIl
OpraHUYeCKUX BEIIECTB OTIEIbHBIX KJIACCOB MO WX HA3BAHMUSIM B COOTBETCTBUHU C
MEXKAYHApPOJIHON HOMEHKJIATYPOH.

3. 3agauu Ha ompeiesIeHUE MPOCTeHIIe GopMyIbl OPraHUYECKOM MOJICKYJIbI, UCXO IS
13 AJIEMEHTHOTO cocTaBa (B %).

4. 3agaHus Ha COCTaBJIEHWE YPaBHEHUN XMMHUYECKHX PEAKUUW, WLIFOCTPUPYIOLINX

XUMHUYECKHE CBOMCTBA C YUYETOM MCXAHU3MOB TIIPOTCKAHUA OAHHBIX peaKuHﬁ n
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TFEHETUYECKOM CBSI3M OPraHMYECKUX BEIIECTB pa3HbIX KIACCOB, B T.4. LIEMNOYKU
IIPEBPAILICHUM.

5. PacueTHble 3a1a4M IO YPABHEHUSAM PEAKIUNA C YHaCTUEM OPTaHUYECKHUX BEIIECTB.

Pa3znen 5. Kunernueckne 1 TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSA
xumunuyeckux peaknuii. KonrpoasHasa padora «CkopocTh XMMHYECKON peakmuv H
XHMHYeCKOe PABHOBECHE)

KoHTposbHast padoTa COCTOUT U3 TPEX BUAOB 3a/IaHHIA:

1. PacueTHple 3a7auyM Ha M3MEHEHHE CKOPOCTH XHMHYECKMX B 3aBHCHMOCTH OT
KOHIICHTPAILIMU PEArupyIOIINX BEIIECTB U TEMIIEPATYPHI.

2. 3ajaud Ha pacyeThl TEIUIOBBIX d(PPEKTOB XMMHUUECKUX PEaKLU U OINpeAesieHHue
TUIA PeaKInU (110 TEII0BOMY 3P EKTy: 3K30- M SHI0TEPMUUYECKUE).

3. 3apanus Ha npuMeHenue npuHuumna Jle-lllarense AJi9 HaXO0XKIEHUS HANpPaBICHUS
CMEUICHUSI PABHOBECUSI XUMHUYECKOM pEAKUMW W aHaiu3 (akTopoB, BIHUAIONIMX Ha
CMEIIEHUE XUMHYECKOTO PAaBHOBECHSI.

Pasznes 6. lucnepcHsie cucreMbl. KonTposibHas padora o teme «/(ucnepcHsnie
CHCTEMBD)

KonTponbHast paboTa COCTOUT U3 ABYX YacTeH:

1. 3agauu Ha TPUTOTOBJICHHE M pacyeT KOHIIEHTpalluu pacTBOpoB (3 3agauu Ha
pacTBopeHue, pa3daBieHUEe, CMEIINBAHUE PACTBOPOB).

2. 3aaHus Ha JUCHIEPCHBIE CUCTEMBI, UCIIOIb3YEMBIE B OBITOBOM M TPOU3BOICTBEHHOM
NeATEIbHOCTU YeJioBeKa (B BUJIE TECTOBBIX 3aJIaHUI ).

[IpuBenemM npumepsl 3a1aHU KOHTPOJIbHOUM paboThl o Teme «CTpoeHue U CBOMCTBA
OpPraHn4yecKuX BelecTBy, KOTOpasi MPOBOJIUTCS MOCIIE U3YUYEHUS 00yUaroMMHUCS pa3iesna
+.

[To ntoram nzyuenus pasaena 4 «CTpoeHue M CBOMCTBA OPraHM4YeCKUX BeleCTB)
oOyuyaroruecs: OyIyT CIIOCOOHBI:

— OMNpeAeNsITh MPUHAJICKHOCTh BEUIECTB K PA3JIMYHBIM KJjaccaM OpraHMYeCKuX
COEIMHEHMI1; TOMOJIOTH U U30MEPHI;

— Ha3blBaThb M3YYEHHBIE BEIIECTBA MO «TPUBUAIBHOI» WIH MEXIyHAPOIHOU
HOMEHKJIATypE;

— XapakTepU30BaThb CTPOCHUE M XUMHUUYECKUE CBOICTBA M3YUYEHHBIX OPraHUYECKUX
COCJIMHCHHUM;

— OOBSACHATH 3aBUCUMOCTb CBOWMCTB OPraHMYECKUX BELIECTB OT HMX COCTaBa H
CTPOCHUS;

— MIPOBOJIMTH BBIYUCIICHUS 110 XUMUYECKUM (DOpMYJiaM U ypaBHEHHUSIM.

TeMaTtudeckuii KOHTPOJIb OCYIIECTBIACTCS METOA0M TectupoBanus (1) uiau B ¢popme
MMMCbMEHHON PaboThI, BKITIOYAIOIIEH TpakTH4YecKkre 3ananus u 3aaaqdu (11).

IIpuBenem npumep KOHTPOJIbHOH PpadoThl B popMe TecTOBbIX 3aaanuii (I).
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1. BemecTBo, cOCTaB KOTOPOTO BBIpaKeH MOJIEKYIsipHOM hopmyinoit CsHg oTHOCHTCS
K KJIaccy:

1) apeHnl

2) aJIKaHbI

3) aNKeHbI

4) aJIKUHBI

2. HazBanue BemectBa, hopmyina koroporo: CH3;-CH(CHj3)-CH,-CH,-OH

1) 6yranon-2

2) meHTaHo1-2

3) 2-meTunOyTanosu-4

4) 3-metmiOyTanon-1

3. BemiectBo, umeroniee hopmyny CH,=CH, Ha3bIBaeTCs:

1) Tonyon

2) 3TUIIEH

3) ruuepuH

4) npomnaHou

4. BemecTBo, Ha3BaHUE KOTOPOTO MPOIMMOHOBAS KUCIIOTa, UMEET POpMYITy:

1) C,HsOH

2) (CH;),NH

3) CH3-CH,-COOH

4) CsHyOH

5. [Ins ankaHOB XapaKTepHa pEeaKLHs:

1) mpucoenunenust H,

2) XJOpUPOBAHMS Ha CBETY

3) obecuBeunBanus pacteopa KMnO,

4) monumepu3anuu

6. MeTraHon pearupyer c:

1) Hatpuem

2) BojioM

3) BosiopoIoM

4) meTaHOM

7. YKCyCHasl KUCJI0TA BCTYNAET B PEAKIUIO C:

1) AgNO3

2) NaCl

3) N32C03

4) H,O

8. BepHbl 1 yTBEPKIACHUS:

A. AMUHBI NPOSBJISIIOT OCHOBHBIE CBOMCTBA

b. AMUHOKHCIOTBI IPOSIBISIIOT TOJIBKO OCHOBHBIE CBOMCTBA
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1) BepHO TONBKO A

2) BepHO TOJIbKO b

3) BepHBI 00a yTBEPKACHUS

4) HEBEpHO HU OJTHO U3 YTBEPKICHUMN

9. Ypasuenue xumudeckoit peakiuu C,He+Cl,—C,HsCI+HCI sBnsiercs:

1) peakuueii 3amenieHus1, MPOTEKAIOIIEH 110 PAIUKAIBHOMY MEXAHU3MY

2) peakuueil NpucoeIMHEHMS, TPOTEKAIONICH 10 paluKaTbHOMY MEXaHU3MY

3) peakuuen 3aMeIIeHMs], MPOTEKAOIIEH 1T0 HOHHOMY MEXaHH3MY

4) peakuuei mpucoeAMHEHMs, MPOTEKAIOMICH 10 HOHHOMY MEXaHU3MY

10. B peakuuio «cepeOpsiHOro 3epkajia» (C aMMHAYHBIM PaCTBOPOM OKCHJIa cepedpa)
BCTYyTAET:

1) aTanon

2) raoKo3a

3) ruuepuH

4) kpaxman

11. YcTaHoBUTE COOTBETCTBHME MEXAY Ha3BaHUEM BEIIECTBA U KJIaccoM (TPyIIIOif)
OpraHUYEeCKUX COCTMHEHUN, K KOTOPOMY(-0ii) OHO MTPUHAIJICIKUT.

Haspanmue BemiecTBa

A) CH;COOH

b) CH;-CH,-CHj3

B) CH,=CH-CH,-CHj3

I') CH3-CH,-OH

Knacc oprannuecknx coeTMHEHUN

1) omHOATOMHBIE CITUPTHI

2) yrieBObI

3) kapOOHOBBIC KHUCJIOTHI

4) apoMaTHYECKHUE YIIIEBOIOPOIbI

5) HenpenenbHbIE YIIIEBOI0POIbI

6) npenenbHbIE YIIIEBOI0POIbI

12. B cxeme npeBpainieHui

1500°C Cakr +Br;,

CH4 — X; — 6en301 — X;

BelecTBaMu X U X, COOTBETCTBEHHO SIBJISIFOTCS:

1) anieTunen

2) aTuneH

3) 6pomben30

4) xmopOeH30.

5) dbenon

6) LIMKJIOTEeKCaH
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13. Onpenenute MONEKyIIpHYIO (hOPMYITy BelecTBa, conepxariero 37,5% yriepona,
50% xucnopona u 12,5% Bomopoaa. OTHOCUTENBHAS TIJIOTHOCTD IMapOB ATOTO BEIIECTBA 110
BOJIOpPOY paBHa 16.

1) CH;0H

2) C,HsOH

3) HCOOH

4) CeHsOH

14. Ckonpko JTUTPOB BOAOpona moTpedyercs mis obOpa3zoBanus 10,2 T 3THIOBOTO
CIIMPTA U3 AllETaNbAETH/IA, €CIIN BBIXOJ MPOAYKTa peakiuu coctaBisieT 80%?

1)6,2 0

2)3,1n

3) 12,750

4H11,2n

IIpuBenem npumep 3aJaHui AJs NMCbMEHHONH KOHTPOJbHOI padorsl (II).

1. [aiite Ha3BaHHWS OPraHUYECKUM COCAMHEHUSM IO XUMHUYECKUM (dopMynaMm c
MCIIOJIb30BaHUEM TPUBHUAIBHON WM MEXIYHAPOIHON CUCTEMAaTHYECKON HOMEHKIIATYPHI:

a) C2H5OH

6) (CHs),NH

B) CH3-CH(NH,)-COOH

r) CsHoN

J:[) CH3CH2HC=O

e) C6H5CH20H

2. CocraBbTe TIOJIHBIE U COKpAICHHbIE CTPYKTYpHbIE (OPMYJIBI OPraHHUYECKUX
BEILIECTB OTJIEIbHBIX KJIACCOB IO HMX HA3BAaHUSIM B COOTBETCTBUU C MEXKIYyHAPOIHON
HOMEHKJIATYpPOU:

a) METHJIOEH30]

0) aHHJIHH

B) 3-MeTHiIOyTaHAIIb

T') HUKJIOTEeKCEH

n) OyraaueH-1,2

€) 2-MeTHInpomnano- 1

K) OyTuH-1

3) aMHHOYKCYCHasi KHCIIOTa

3. CocTaBbT€ ypaBHEHUSI XUMUUYECKUX PEAKIIUNA COTJIACHO CXEeME MpeBpaIlCHUM:

1500°C Cakr +Br,

CH; — X — X5 — X3

VYKaKkuTe TUI 1 MEXaHU3M PEaKIUuy, HA30BUTE 00pa30BaBIITHECS BEIIECTBA.
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4. Onpenenure MOJEKYJISIpHYIO (OpMYITy BeecTBa, coaepxkamero 37,5% yraepona,
50% xucnopona u 12,5% Bomopoaa. OTHOCUTENBHAS TIJIOTHOCTD IMapOB ATOTO BEIIECTBA 110
BOJIOpPOY paBHa 16.

5. CKoJIBbKO JIUTPOB BOJIOpOa moTpedyeTcs s oopazoBanus 10,2 r 3THIOBOTO ciupTa
U3 aleTajdbJeruaa, €Clid BbIX0 ] NPOyKTa peakiuu coctabisieT 80%?

2.2.2. Keiicol

Kelicbl ucnonp3yroTcsi B KauecTBE OLEHOYHOTO CPEACTBA B pasjielie 8 MPUKIAIHOTO
MOJYJISI, UX COJICp’KaHHE OMPENeIIIeTCsl ¢ Y4eTOM Mpo(ecCuoHaIbLHON HANpPaBICHHOCTH
oOpazoBarenbHo# mporpamMmbl CI1O. TIpuMepsbl BO3MOXKHBIX TEM KEHCOB:

1. [ToTenyienue kaumMaTa U BBICBOOOXKIEHUE Fa30BbIX THAPATOB CO JIHA OKEaHa.

2. bynymue matepuansl j1s aBUa-, MallIMHO- U IPUOOPOCTPOCHUS.

3. HoBble maTepuansl 1151 COTHEYHBIX OaTape.

4. JlekapcTBa Ha OCHOBE PACTUTEINIBHBIX ITPENAPATOB.

5. XUMHUYECKHE IIEMEHTHI B KU3HU YEIIOBEKA.

6. BogopoaHast sHepreTuka.

[IpuBenem npumMeps! keiicoB o xumun (aBtop ['ony6eBa Muna bopucosHa, yuntensb
xuMuH, https://urok.1sept.ru/articles/636947).

Keiic Nel. «XJ10p B KH3HHU Y€JI0BEKA))

B Anonuun oObenuHeHHBIMU cuiamMu HaluMoHaabHOTO WHCTUTYTA 3/I0POBbI U

[IpedextypHoro ynuBepcutera CHA3YOKH OBLJIO TMPOBEICHO HCCIEAOBAaHUE. YUECHBIC
BBISICHWIA, YTO €CTECTBEHHBIC OpPraHMYECKUE BEIIECTBA BCTYMAlOT B PEAKLHIO C
XJIOPUPOBAHHOW BOAOW W3-TIOJ KpaHa, oOpaszysi OMacHbIe COCAMHEHHUS, KOTOPhIE MOTYT
CIIy’)KUTbh MPUYMHOMN paka. Takue coenuHeHus HasbiBaroTCa MX, T0 ecTh «MyTareH ukc»
nnn «HeusBecTHbIN MyTaren».
3amanus:
1. [IpeaynoxuTe ciocoObl YMEHBIIICHHUS SIIOBUTOTO BIMSHUS XJIOpa B MUTHEBOU BOJIC
Ha OPTaHU3M Y€JIOBEKa.
2. Ucxonas u3 cBoe ®U3HEHHON MPAKTUKU, MPUOIUZUTEIBHO PaCCUYUTANTE, CKOJIBKO
XJIOPUPOBAHHOW BOJBI BbI UCIIOJIB3YETE B TEUEHUE THS U JJIs1 KAKUX LEeh?
3. Kakue opransl yenoBeka OOJbIIE BCETO CTPAIAIOT OT BO3IEHCTBUS XJopa?
4. Kak BIUs€eT XJOpUPOBAHHAS BOJIA HA YEJIOBEKA MPU KylaHUU?
5. Haliqute nonoysiHUTENbHYIO HH(GOPMAITUIO O 3aMeHe XJI0pa P 00e33apaKuBaHUH
BO/IbI.
6. Hccnenyiite pazivuHble TOBApbl OBITOBOM XUMHHM B CBOEM Jome. CocTaBbTe
CITUCOK XJIOPCOEPKAIINX COSAUHEHUM, YKaKUTE MEepPbl 0€30MaCHOCTH IIPU pabOTe C HUMH.
Keiic Ne2. «Bogopoaomoousiu — mar B Oyayuiee»
ABtoMo6mm Honda FCX Clarity Ha BOZOPOIHBIX TOIJIMBHBIX 3JEMEHTaX €37AT TI0
noporam Epombr ¢ 2009 rona. B 2011 rogy Honda npucoennnunach k eBpornenckoMy

napTHepcTBY dkosornunoil sHepruu (Clean Energy Partnership), mociie dero BeiBena Ha
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NEPBBI TUTAH MPOU3BOJCTBO 3KOJOTHYECKH YHUCTHIX aBTomoOmieid. A Ha [larom
MockoBckom MexayHapoagHoM aBTocanoHe BA3 mpeactaBui cBOO HOBUHKY «Jlama-
AHT31» ¢ 6aisIoHAaMU BOJIOPOJIa U KUCTIOPO/a.

3agaHus:

1. Tlouemy MHOrMe aBTOMOOWJIbHBIE KOMIIAHWUU pa3pabaThIBalOT aBTOMOOWIIH,
paboTarorire Ha BOJIOPOAHOM TOILITUBE?

2. Kak BBIXJIONTHBIE Ta3bl aBTOMOOMIIEH, pabOTArONIMX HA yrIEBOAOPOJTHOM TOTUIMBE,
BIIMSIIOT Ha 3/I0POBbE UETIOBEKA?

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

4.HalimuTte AOMOJHUTENbHYIO HH(pOpMaIHo 00 UX YCTPOHCTBE.

5. Ecnu B Baiield ceMbe WM y BallMX 3HAKOMBIX €CTh aBTOMOOWIIM, MOJCUYHUTANTE,
CKOJIBKO MPUOJM3UTENBHO JIUTPOB OCH3MHA, Ta3a U KaKOW MapKu UCIIOJIb3YETe €KEIHEBHO.

6. Kakue BemiecTBa U B KaKOM KOJUYECTBE MOTYT HaXOJUTHCS B BBIXJIOMHBIX razax
BallIMX aBTOMOOUJICH?

2.2.3. YuyeOHO-HcC/Ie10BATEIBLCKUI IPOEKT

Y4eOHO-UCCIeNOBATELCKUIT  MPOEKT SBISAETCS OCHOBHBIM CIIOCOOOM  OIEHKH
pe3ynbTaToB 00y4eHMsI, CHOPMHUPOBAHHBIX Y 00YUAIOIIUXCS B XOJI€ OCBOCHHUS MMPUKJIIATHOTO
MoayJs Xxumuu B pazaenax 9.1. u 9.2. UccnenoBanue U XMMUYECKUN aHAIU3 OOBEKTOB
ouocdeprl/TexHocdepsl (¢ yaeTom Oyaymiei mpodecCuoHaIbHON JeSITEIHLHOCTH).

[IpuBenem npumep MPOSKTHOTO 3a/1aHusl, paboTa HaJl KOTOPHIM HAYMHAETCS C Havaja
paszena, a AETaJbHOE BBINOJIHEHHE 3aJaHUi B Tpynnax v oQopMJEHUE Pe3yJIbTaTOB
MPOEKTHOMU JIEATEIbHOCTH MPOU3BOAUTCS B KOHIIE U3YUEHUS pa3jiea.

OOmiast Tema MpoeKkTa, MPUBEJCHHAS HUXE, B JAJbHEUIIIEM IEKOMIIO3UPYETCS TI0
(daceTHOMY TPUHIUITY B 3aBUCUMOCTH OT IMOJy4yaeMOW OOy4YaroIMMHUCS CICIHATbHOCTU
(mpodeccun), a TakKe Kakaas rpyIna MOXKET pacCMOTPETh Oosiee yriayOJeHHO OJUH W3
00s13aTEIBHBIX COJIEPIKATEIBHBIX KOMIIOHEHTOB (TIOJITEM) TTPOEKTA.

HasBanue nmpoekTa: coCTaBJIEHUE MPOEKTA LIBETHUKA/CA1a/0ropojiaM B 3aBUCUMOCTH
OT COCTaBa MPOAHAIIN3UPOBAHHBIX TTOYB.

IIpobaema wucciaegoBaHusA: OINpEIEICHUE BO3MOXHOCTH pPa30MBKU IIBETHUKA B
COOTBETCTBUH C JU3AMHEPCKUM 3alpOCOM U HEOOXOAMMOCTH aJaNlTalllH JU3aHEPCKOTO
MPOEKTa K IOYBEHHBIM U KIMMATUYECKUM YCJIOBUSM HAa OCHOBAaHHUM HCCIICIOBAHUS
XUMHYECKOTO COCTaBa MOYB MPE/JI0KEHHOT0 y4acTKa.

Hesab mpoekTa: onpeaeanTh BIUSHUE XUMUUECKOTO COCTaBa MOYB Ha MPEITI0KEHHOM
y4acTKe Ha aCCOPTHUMEHT pacTEeHUM, PEKOMEHJOBAHHBIX K TIOCAJKe IS pean3aluu
BBIOPAHHOTO JU3aifHEPCKOTrO MPOEKTa.

3ajgaum npoexra:

1) wuccinenoBaTh XUMHUYECKHUH COCTaB, CTPYKTYPY, KHUCIOTHOCTh TIOYBBI Ha
MPEJI0)KEHHOM YYacCTKE;

2) uccieaoBaTh UHCOISIUIO OTBEAEHHOTO JJIsl IBETHUKA YYacTKa;
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3) IPEnTIOKUTh MEPHI TIO YIIYYIICHUIO KA4eCTBA MOYBHI TyTEM BHECEHUS PA3TMYHBIX
ynoOpeHuit u 1006aBOK Ha MPEe/I0KEHHOM YYacTKe B cllydae HEOOXOIMMOCTH;

4) ompenenuTh AacCOPTUMEHT pACTEHUH B COOTBETCTBUU C  BBISIBICHHBIMU
0COOEHHOCTSIMU MCCJIEIOBAHHOTO y4acTKa U IM3aitHEPCKUM 3aIpOCOM;

5) cocTaBUTh MOCaAOYHYIO BEJOMOCTH;

6) OJITOTOBUTH U IMyOJIMYHO MPECTABUTH TPE3ESHTAITHIO TT0 TEME ITPOCKTa B KOMAH]IC.

Pe3yabTaThl 00yueHus:

— ONpENENsATh NEPEUCHb HEOOXOIUMBIX UCCIIEIOBAHUN XMMHUECKOTO COCTaBa MOYB U
ydacTKa JJisi COCTaBJICHUS WIM aJJaliTalliy paHee pa3pad0TaHHOIO MPOEKTA I[BETHUKA,;

— OIKCHIBATh 3aBUCHMOCTh ACCOPTUMEHTA PACTEHUN OT KadecTBa MPEeJI0KEHHOM
MOYBBI JJ11 00YCTPOMCTBA IIBETHUKA,

— CIIOCOOHOCTH MCIOJIb30BaTh COBPEMEHHBIE CpPEACTBAa IOUCKAa, aHaiW3a |
WHTEpIpeTanuu nHGopMauu, 1 “HGOPMAIIMOHHBIE TEXHOJIOTUHU JIJIsl BBHINOJIHEHUS 3a]1a4
npodeccruoHaibHOM fesTenbHoCTH (OK-2);

— c1ocoOHOCTh 3(PHEKTUBHO B3aMOICMCTBOBATH U Pa0OTaTh B KOJUICKTUBE U KOMaH/Ie
(OK—4).

Pe3yabTaT npoekTHOH padoThl 00yYAKOIIEroCH:

— Maker / Bujeomarepuan / medatHele cpeactBa / 3D-monenum KOCMUYECKOMH
TEXHOJIOTUU; TIPE3CHTAIMS PE3YIbTATOB UCCIEIOBAHUS Ha TPOPECCUOHATBHBIX KOHKYPCaX.

dopMa npeacTABJIEHUS Pe3yJIbTATOB MPOEKTHOH PadoThI:

— 3allUTa TPOEKTa C HCIMOJb30BAHUEM CPEJCTB BHU3yaIM3allMM U JIEMOHCTpaIuu
npoaykTa ( / maketa / Bumeomarepuana / medaTHbix cpencts / 3D-moaenu (Mpy HaTU4Yum).

Bo3Mo:kHbIEe BApDHAHTHI TeM NPOEKTOB:

I. MHccnemoBanme coctaBa MHUHEPATBHOW BOJIbI M PEKOMEHAAUMU IO €€
HCIIOJIb30BaHUIO.

2. HccnenoBaHue pa3pylIAOMIErO JEUCTBUS MPUPOAHOM BOABI HA CTPOUTEIBHBIC
MaTepuabl.

3. CocraBieHue TPOEKTa I[BETHUKA/Oropoja/caza B 3aBUCUMOCTH OT COCTaBa
MPOaHATU3UPOBAHHBIX MMOYB B COOTBETCTBUM C JU3AMHEPCKUM 3aMPOCOM (MOHOXPOMHBIHN
I[BETHUK, [IBETHUK OJHOJIETHUKOB, MHOTOJICTHUKOB, JICKOPATUBHBIA OTOPOJT U JIp.).

4. CocraBieHue cOAJIAHCHPOBAHHOTO MEHIO Ha JIeHb (HEICNI0) B 3aBUCUMOCTH OT
coJiepKaHusl XUMHUYECKUX MaKpPO U MUKPOAJIEMEHTOB B MPOAYKTAaX MUTAHUA.

5. UcciaenoBanne kayecTBa MUTHEBOI BOJIBI.

6. UccrnenoBanue mpoO BOJOMPOBOAHOM BOJIBI HA TIPEAMET YCTPAHEHHUS KECTKOCTH.

7. YcTpaHeHue JKECTKOCTHU BOJBI B CEIIbCKOXO3AMCTBEHHON AESITEIbHOCTH.

8. KoHTponp kadecTBa TEXHHYECKOW BOABI Pa3HbIX BHUIOB B COOTBETCTBUU C
Metoaukamu 1o I'OCT.

9. Co3nanue 1eKOpaTUBHOM IITYKATYPKHU.

10. ITurmeHTHI B U3AETIUIX U3 CTEKIIA.
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11. UccnenoBanue pa3pyiaroniero 1elCcTBUs BOJbI HA CTPOUTEIIbHbIE MaTEPHUAIbI.

12. O1ieHka cocTosiHUs BO3yXa paboueid 30HbI CrieUaInucTa (TEXHOJIO0Ta, CTPOUTEIS
U T.OI, C Yy4yeToM o00sacTu MpodecCHOHANBHONW JESITeIbHOCTH) B COOTBETCTBUHM C
HOPMaTUBHBIMH JIOKYMEHTaMU

2.3. OueHoyHbIe CpeacTBa TMPOMEXKYTOUYHON AaTTeCTAllMM MO IUCHUIIMHE
«XuMHUA»

[IpomexxyTouHast arrecTtanus IO AUCHHUIUIMHE «XUMHUS» TPOBOAUTCS B ¢dopme
sk3ameHa. Kaxaplii 5x3aMeHaIlMOHHbINA OUIIET COCTOUT U3 TPEX 3a/laHuii: 1) TeopeTuueckoe
3aIaHUE B BUJE BONPOCA M3 TEOPETUUYECKOTO COJEPkKAHUSA OCHOBHOIO M MPHUKIIATHOIO
MOJyJel; 2) MpakTUYecKoe 3aJaHue (COCTaBJICHUE YPAaBHEHUN XMUMHYECKUX pPEaKIUil C
y4aCTUEM HEOPraHWYECKUX WUJIM OPTaHUYECKUX BEIIECTB, B T.4. IIEMOYEK MPEBpAICHUN U
Ka4eCTBEHHBIX pEaKIui OOHAPYKEHUS; XUMHUYECKUX (POPMYJ HEOPraHUYECKUX U
OpTraHUYECKHUX BEIECTB, B T.U. CTPYKTYPHBIX; 3aJJaHUsI IO HOMEHKJIAType HEOPTraHUUYECKUX
U OpPraHMYECKUX BEIECTB; OILIEHKA HW3MEHEHHS CKOPOCTH XHMHUYECKOW pEakluu u
HaIlpaBJICHUS] CMENICHUSI paBHOBECHS C HcnoJib3oBaHueM npuHuuna Jle-IllaTense; ouenka
XUMHUYECKOTO COCTaBa U 0OOCHOBaHUE MPUMEHHUMOCTU 00BEKTa OMO- UM TeXHOChEpHI U
T.I.); 3) pacueTHas 3anada (pacueThl MO YPABHEHHIO XMMHYECKUX pEaKIMii, pacyer
MacCOBOM J0JM (MAacchl) XMMHUECKOTO 3JEMEHTa (COCIUHEHHSI) B MOJIEKYyJie (CMECH);
OTpeIeNICHUE MPOCTEeUIer GopMyJibl OpraHUYECKON MOJIEKYJIbI, UCXOSI U3 PJIEMEHTHOTO
cocTtaBa (B %); pacueTbl TEIIOBbIX 3 ()EKTOB XUMUYECKUX PEaKLUii; pacyeThl 3aBUCUMOCTHU
CKOPOCTH XMMHUYECKOU peaKIMy OT KOHLIEHTPALIMHU U TEMIIEpaTyphl U T.I1.).

[TpuBenem mpumep SK3aMEHAIMOHHOTO OHIIeTa.

3ananue 1.

Kakoi1l pacTBOp MCHONB3YIOT [JIsi KAYECTBEHHOM PEaKUUM ONPEAECIEHUS XJIOPHUJIOB,
OpomuoB, oauaoB? Hanuimmre ypaBHEHUS peakiiuii 1 000CHYHMTE OTBET.

3ananue 2.

JlaHa cxeMa MpeBpalleHU.

CszOH A1203,400°_) X1 KMnO4, H20, 0—20"_) X2 HBr (u36.), t_ X3 t_y 3THH — —>C2H4O

[IponumuTe Bce peakuuu U onpeaenuTs Bemecrra X1, X2, X3.

3aganme 3.

Omnpenenure MacCOBBIE TOIM XUMUYECKHUX AJIEMEHTOB B okcuae amoMmuHus Al,Osz u
BBIPA3UTE UX B MPOLICHTAX.
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3ak/IroueHue

Takum 00pa3zoM, (poHA OLIEHOYHBIX CPEACTB MO JUCHUILUIMHE «XHUMHS» COCTOUT U3
OLICHOYHBIX CPEJICTB TEKYILEro, PYyOEKHOTO (TEMaTH4YECKOr0) KOHTPOJIA U 3aJaHUi
IIPOMEXKYTOYHON aTTECTALUH.

B y4eOHO-METOAMYECKOM KOMIUIEKCE NPHUBEACHBI IMPUMEPHI 3aJaHUi, KOTOpBIE
ABJISIOTCS MOZAENBbHBIMU. Kaknplll IpernojaBaresb, B CBOIO OYEpelp, B paMKax CBOEHU
METOJIMYECKON JIeATEIHHOCTH CaM MPOEKTHPYET U pa3padaThiBaeT CpelCcTBa OOyUCHHS U
KOHTpOJI, @ TakXe BBIOMpPAeT METOAbl M OpraHu3alUOHHBIE (OPMBI HCXOnd U3
OpraHMU3aIMOHHO-TIEJarOTMYECKUX YCIOBUM 00pa30BaTEIbHOrO Ipolecca, COOCTBEHHOTO
OIBITA, YPOBHS ITOATOTOBJIEHHOCTH M MOTUBALIUHU CTYJEHTOB.
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