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1. HacnopT OLCHOYIHBIX CPEACTB IO JTHCHUILIMHE «XHMHUSD»

Hns  dopmupoBaHusi,  KOHTpPOJsEI M OIEHKM  PE3yJIbTaTOB  OCBOCHHUS
0011e00pa3oBaTeNbHON  JTUCHUIUIMHBL «XUMHS» pa3paboTaHa CHUCTEMa OILICHOYHBIX
Meponpusatuid, yuautbiBaromias tpedoBanns OI'OC COO (mpeameTHbIE pe3yiIbTaThl) U
®I'OC CIIO (obmue n mpodeccrnoHambHbIE KOMIETEHITUN ).

BaxxHoll OCOOEHHOCTBIO CIPOEKTUPOBAHHOW CHUCTEMBI OLICHUBAHUS SIBIIACTCSA
COrJJaCOBAaHHOCTh OLIEHOYHBIX MEPONPHUATHNA U 3aIJITAHUPOBAHHBIX PE3YJIHTaTOB 00yUYEHUSI.
Kaxnioe olieHoYHOE MEpONpHUsATHE HAIIPABJICHO HA (POPMUPOBAHKE WIIU U3MEPEHHUE 3HAHUS
/ yMeHUs B KOHTEKCTE, YKa3aHHOM B pe3yJibTaTe 00yUYeHUsI.

B mucnumimae «XuMHsD» K OCHOBHBIM OLIEHOYHBIM MEPOIPHUATHIM OTHOCSATCS:
3aJlaHus B TECTOBOM (hopMe, MPaKTHUECKUE 3a/IaHUsI HAa COCTaBJICHUE YPaBHEHUM peakiui,
KJIaCCU(PUKAMIO M HOMEHKIATypy XHMHYECKUX COEJUHEHUHM, pacueTHble 3aJayd,
nabopaTopHble  paOOThl, MPAKTHUKO-OPUEHTUPOBAHHBIE  3alaHusl  (pacyeTHblE H
TEOpeTHYECKHe). B MpUKIaAHBIX MOIYJSAX B KAaU€CTBE OLEHOYHBIX MEPONPUSITHI TaKKe
3aMJIaHUPOBAHBI KEUCHI U YU€OHO-HUCCIIEI0BATEIbCKUE TPOEKTHI.

Peanmu3anys OLICHOYHBIX MEPONPUATHN IO XMMHHM 3aIUIAHHPOBaHA B paMKax
TEKyIIEero, pyOoeKXHOro (TeMaTHYECKOro) KOHTPOJII M HPOMEXKYTOUHOM aTrTecTanuu 10
TUCIUIUIMHE.

Cucrema OLEHOYHBIX MEpPONPHUATHI 1O XUMUM TPEICTaBI€Ha B MAaCIOpPTe
OIICHOYHBIX CpeACTB (Tabnuia 1).



Tabmuna 1. [TacmopT OIEHOYHBIX CPEJICTB IO TUCIUILUTHHE «XuMus» (Bapuant 2)

Ne Monayas / Paznea / Tema Pe3ysabTaTr 00yyeHus Tunbl OEHOYHBIX MEPONIPUATHIH
| OCHOBHOE coiep:kaHne
1 |Pa3ngea 1. OCHOBBI CTpPOeHUSI ®opmyIMpoBaTh 0a30BbIe OHATHUS
BelecTBa U 32aKOHbI XUMHUH
1.1 |CrpoeHue aTOMOB XUMHUYECKUX CocTtaBisaTh XUMHUYECKHE (HOPMYJIBI 1. Tect «CTtpoeHne aTOMOB XUMUYECKUX 3JIEMEHTOB U IPUPOJA
3JIEMEHTOB ¥ PUPOJA XUMUYECKON COEIMHEHUI B COOTBETCTBUH CO XUMUYECKOH CBA3N».

CBSI3U CTENEHBIO OKUCIICHUS] XUMUUYECKHUX 2. 3ajayu Ha COCTABJIEHUE XUMHUUYECKUX (POPMYJ IBYXaTOMHBIX
AJIEMEHTOB, UCXO/IA U3 BaJICHTHOCTHU U |COeTUHEHUH (OKCUIOB, CYyIb(UI0B, THAPUIOB U T.II.)
3JEKTPOOTPULATEIIBHOCTH

1.2 |[lepuonwdeckuii 3akoH u Tabnumna J[.1. |Xapakrepru3oBaTh XUMHUYECKUE [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKHUE 3aITaHUS Ha

Menpeneena 3JIEMEHTHI B COOTBETCTBUU C UX XapaKTepU3aluio0 XUMHUYECKUX IeMeHTOB: «MeTtammieckue /
MOJIO’KEHUEM B IIEPUOANYECKOM HEMETaJUIMYECKUE CBOMCTBA, 3JIEKTPOOTPULIATENIBHOCTD U
CUCTEME XMMUYECKUX 31eMeHTOB J[.1. |cpoJICTBO K 3JIEKTPOHY XUMUYECKUX AIIEMEHTOB B COOTBETCTBHE C
Menpeneesa UX JJIEKTPOHHBIM CTPOEHHUEM U ITOJIO)KEHUEM B IEPUOANYECKON

cucrtemMe XuMuueckux aemenToB [[.1. MenneneeBa»
2  |Pa3gea 2. XumMuuyeckHe peakuum CocraBasaTb ypaBHeHust u cxembl  (KoHTpoJsbHasi padora

XHUMHYECKHX Peakuuid

((CTpOGHI/le BeIeCTBA U XUMHUYECCKHUE PECAKITUN))




Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenust THbI OLHEHOYHBIX MepPONPUATHI
2.1 |Tumel XUMUYECKUX pEaKIHi CocTaBisTh peakiuu COSIMHEHMS, 1. 3ajaun Ha cocTaBlIeHUE YPaBHEHUH peakLnid:
pa3noxkeHusi, 0OMeHa, 3aMeLICHMS, — COeIMHEHMSI, 3aMEIIEeHUS, Pa3JIoKEeHUs], 0OMEHa U peakUuii ¢
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE  |y4acTHEM KOMIUIEKCHBIX COEJUHEHUH (Ha pumepe
peakLuu U peakliuu I'MJIPOKCOKOMILIEKCOB JIFOMUHUS U LIUHKA);
KOMILIEKCO0Opa3oBaHus (Ha IpUMEpPE (— OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUI C HCIIOIb30BAHUEM
I'MJIPOKCOKOMIUIEKCOB QJIIOMUHUS U [METOJ1a 3JIEKTPOHHOTO OaslaHca;
LIMHKA) C Y4aCTUEM HEOPIaHUYECKUX |— C yYACTHEM KOMILJIEKCHBIX COEIUHEHUH (Ha IpUMepe
BEILIECTB TUIPOKCOKOMITJIEKCOB IIMHKA U aJTIOMUHUS).
2. 3ajaum Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTUK IPOAYKTa
peaKIu COeIMHEHUSI; MAaCCOBOW MM 0ObEMHOM JOJIM BBIXO/1a
IPOAYKTA PEAKLUHU COEAUHEHUS OT TEOPETUYECKU BO3MOKHOI0;
00BEMHBIX OTHOLIEHUH Ta30B; KOJMYECTBEHHBIX XapaKTEPUCTUK
MCXOJIHBIX BEILECTB U MPOIYKTOB peaKkIuH; Macchl (00beM,
KOJINYECTBO BEIIECTBA) IPOJYKTA PEAKILUH, €CJIM OJJHO U3 BEILECTB
JIaHO B BUJIE pacTBOpPA C ONPEACICHHON MacCOBOM J10EH
PacTBOPEHHOTI'O BEUIECTBA
2.2  |DNeKTpPOIUTHYECKAsk JUCCOLIUAIHS U CocraBnaTh ypaBHEeHUs XUMHUECKUX |1. 3agaHus Ha cOCTaBIIEHHUE MOJIEKYJIIPHBIX M MOHHBIX PEaKIUN ¢
MOHHBII 0OMEH peakiuyu HOHHOTO OOMEHa C y4aCTHUEM |y4acTHEM OKCHJIOB, KUCIOT, OCHOBAHUM U COJIEH, HOHHBIX
HEOPraHUYECKHUX BEILECTB peakIuil THAPOIIN3a COJEH, YCTAHOBICHUE N3MEHEHUS
KHCJIOTHOCTH CPEJIbI.
2. JIabopartopHas paboTa «Peakuuu rugposinzar
3 HccnenoBath cTpoeHue u cBoiictBa |KonTposbHas padora «CBolicTBa HEOPraHUYeCKUX BelleCTB)»

Pa3nen 3. CtpoeHnue u cBOMCTBA
HEOPraHU4YeCKUX BellecTB

HEOPraHu4eCKHuXx BeIIeCTB




Moayas / Paznen / Tema

PesyabraT 00yuenus

THbI OLHEHOYHBIX MepPONPUATHI

3.1

Knaccudukanus, HoMeHKIaTypa U
CTPOEHUE HEOPTaHUYECKHUX BEILECTB

KnaccugunupoBars HeOpraHHueCKue
BELIECTBA B COOTBETCTBUHU C UX
CTPOEHUEM

1. Tect «HomeHKaTypa u Ha3BaHNE HEOPTAHUYECKUX BEILLECTB
UCXO/S U3 UX XUMUYECKOH (POPMYIIBI MIIH COCTaBJICHUE
XUMHUYECKOH (OPMYJIbI UCXOMS U3 HA3BaHUS BELECTBA 110
MEXIYHAPOIHOHN WM TPUBHAIBbHOW HOMEHKIJIATYPE».

2. 3ajauy Ha pacyeT MaccoBOW J0JH (MACChl) XUMUYECKOTO
3JeMeHTa (COCTMHEHHUS ) B MOJICKYJIE (CMECH).

3. IlpakTuyeckue 3aaHus 1Mo KiIacCu(pUKAIHI, HOMEHKIAType U
XUMHAYECKHM (HOpMyJIaM HEOPTaHUYECKUX BEIIECTB PA3INIHBIX
KJIACCOB.

4. IIpakTuyeckue 3a1aHNs Ha ONPEAEICHUE XUMUYECKON
AKTUBHOCTH BEILECTB B 3aBUCUMOCTH BHJIa XUMUYECKOM CBSI3U U
TUIIA KPUCTAJUINYECKOMN PEIIETKH

3.2

Du3NKo-XNMHUYECKHE CBOMCTBA
HCOPraHNMYCCKUX BCIICCTB

YcTraHaBiIMBaTh 3aBUCUMOCTD (PU3HUKO-
XUMHYECKHUX CBOMCTB
HEOPraHUYECKHUX BEILECTB OT
CTPOEHHUs aTOMOB U MOJIEKYJI, a TAKXKE
THUIIA KPUCTAJUIMYECKON PEIIETKN

1. Tect «Oco6EHHOCTH XUMUYECKUX CBOMCTB OKCHJIOB, KUCIIOT,
OCHOBaHHI, aM(OTEPHBIX THIAPOKCHUIIOB U COJICH.

2. 3ajaHKs HA COCTaBJICHHE YPaBHEHUH XUMHUUECKUX PEAKIUH C
Y4aCTHEM MPOCTHIX U CIOXKHBIX HEOPraHMUECKUX BEIIECTB:
OKCHJIOB METAJUIOB, HEMETAJUIOB M aM()OTEPHBIX DIIEMEHTOB;
HEOPraHUYECKUX KUCIIOT, OCHOBaHUM U aM(OTEPHBIX
TUAPOKCHUJIOB, HEOPTaHUYECKHUX COJIEH, XapaKTEPU3YIOLIUX HX
CBOIMCTBA U CLIOCOOBI TIOJTYYEHHUSI.

3. IlpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3a/1aHUS Ha
CBOWCTBA U MOJYYEHNE HEOPTraHUYECKHUX BEILECTB.

4. JTaboparopHas paboTta «CBOICTBa METAIJIOB U HEMETAIIJIOB)»




Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenust THbI OLHEHOYHBIX MepPONPUATHI
3.3 |IIpou3BOICTBO HEOPraHMYECKHX OO00CHOBBIBATH 3HAUECHUE U [IpakTuKO-OpHEHTUPOBAHHbIE 3aJaHUSI [10 COCTABICHUIO
BELIECTB. 3HAUEHUE U IPUMEHEHUE B IIPUMEHEHUE HEOPTaHUYECKUX XUMHUYECKHUX PEAKLMH ¢ yYaCTUEM HEOPraHUYECKUX BEIIECTB,
OBITY M Ha IIPOU3BOJICTBE BEIIECTB B OBITOBOW U UCIIOJIb3YEMBIX Ul UX UAECHTU(PHUKALMY U IPOMBIIUIEHHBIX
IIPOU3BOJICTBEHHON JEATEILHOCTH CIOCOOOB MOJTyYCHHUS
YeJI0BEeKa UX (PU3MKO-XUMUUECKUMHU
CBOMCTBaMH
4 Pasjien 4. CTpoeHne i cBoiicTBa HccnenoBathb crpoenue u ceoiictBa |KoHTpoJsbHast pa?ma
OPTAHHIECKHX BENIECTB OpPraHM4eCcKHX BelecTB «CTpoeHue H CBOICTBA OPraHNYeCKHX BellecTB)
4.1 |Knaccudukanus, cTpoeHHE U Knaccugunuposars opranuueckue 1. 3ajaHus Ha COCTaBJICHUE HA3BaHUM OPraHMYECKUX COETUHEHUM
HOMEHKJIaTypa OPraHUYECKUX BEILIECTB |BEIIECTBA B COOTBETCTBUU C UX 110 TPUBHAJIBHOMN MIIM MEXYHApOIHOM cUCTEMaTH4YECKON
CTPOEHHEM HOMEHKJIaType
2. 3ajaHus Ha COCTaBJIEHUE MOJIHBIX U COKPALIEHHbBIX
CTPYKTYPHBIX (POPMYJI OPTraHUYECKHUX BEILECTB OTEIbHbIX
KJIACCOB
3. 3agaun Ha ornpeJeneHue npocTeiei GopMysbl OpraHu4ecKoi
MOJIEKYJIbl, UCXOIsl U3 3JIEMEHTHOI'0 cocTaBa (B %)
4.2 |CBoiicTBa OpraHMYEeCKUX COCIMHEHUH |YcTaHaBIMBATh 3aBUCUMOCTb (DM3UKO- | 1. 3aaHust HAa COCTaBlIeHNE YPaBHEHUH XUMUYECKUX peaKIii ¢

XHMHYSCKHUX CBOHCTB OpraHn4€CKux
BCIICCTB OT CTPOCHUA MOJICKYJI

y4acTHEM OpPraHMYECKUX BEIIECTB HA OCHOBAaHMH X COCTaBa U
CTPOCHHS.

2. 3ajaHus Ha COCTaBJICHUE YPAaBHEHUM XMMUUECKUX PEAKIIHM,
WLTIOCTPUPYIOMIAX XUMHYECKHE CBOMCTBA C YIETOM MEXaHMU3MOB
MPOTEKaHMs JJAHHBIX PeaKkIuil U TeHeTUYECKON CBSI3U
OpPraHUYECKUX BELIECTB PAa3HbIX KIACCOB




Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenust THbI OLHEHOYHBIX MepPONPUATHI
3. PacyeTHble 331auu 110 yPAaBHEHUSIM PEAKIUI C yUaCTUEM
OpPraHUYECKUX BEILECTB.
4. JIaboparopHas pabota «llonydyeHue sTuieHa U U3y4yeHHue ero
CBOMCTB»

4.3 |OpraHuyeckue BelleCcTBa B OO00CHOBBIBATH 3HAUYEHUE U [IpakTHKO-OpUEHTUPOBAHHBIE 3aJAHUS 110 COCTaBICHHIO
KU3HEJCATEIIBHOCTH YEIIOBEKA. IIPUMEHEHHUE OPraHMYECKUX BEIIECTB | XMMHUYECKHUX PEAKIHN C y4aCTHEM OPraHMYeCKHUX BELIECTB,
ITpon3BoaCTBO U IPUMEHEHNE B OBITOBOM U MPOU3BOJCTBEHHON UCIIOJIb3YEMBIX JUI UX UACHTU(DHUKALMU B OBITY U
OpraHMYECKUX BEIIECTB B NESTEIbHOCTH YeJIOBEKa UX (PU3UKO-  |[IPOMBILUIEHHOCTH.

IPOMBIIIJIEHHOCTH XUMHUYECKUMH CBONCTBAMU
5 |Pa3pmen 5. Kuneruyeckue u Hccaenosarb paBHOBeCHE U Konrtpoabnas pa6ora
TepMOAMHAMHYECKHe CKOPOCTh XMMHYECKHUX peaKuuii «CKopocTh XUMHUYECKOH pPeaKui 1 XHMHYeCKoe PABHOBeCHEe»
3aKOHOMEPHOCTH NPOTEKAHUSA
XMMHYECKHX peakuui
5.1 |Kunetnueckne 3aKOHOMEPHOCTH Uccnenosats BiusHue koHueHTpauuu | 1. JlJaboparopHas pabota Ha BbIOOD:

MMPOTCKAHUA XUMHYCCKUX peaKHI/II\/'I

pearupyrommx BeMeCcTB U
TEeMIIEPATyphbl HA CKOPOCTH
XUMHYECKUX PEaKIUui

— «OmnpeneneHne 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT
KOHIIEHTPALUH PEarupyrolnuX BEIIECTBY;

— «OnpeneneHue 3aBUCUMOCTH CKOPOCTH PEAKLIUU OT
TEMIIEPATYPhI».

2. IIpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3a/IaHUS HA
aHanu3 (PaKTOpoB, BIUSIOMIMX HA U3BMEHEHUE CKOPOCTH
XMMHYECKON peaKiuu




Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenust THbI OLHEHOYHBIX MepPONPUATHI

5.2 |TepmoanHamuueckue 3akoHOMepHOCTH |McciieoBaTh BIMSHUE H3MEHEHUS 1. 3agaum Ha pacyeThl TEIUIOBBIX 3()(HEKTOB XUMHUUECKUX PEAKIIUN
IPOTEKaHUsI XMMUUYECKUX PEaKLUi. KOHLIEHTPALlUU BELIECTB, PEAKLIUU U OIpe/esieHNe TUIa Peakny (110 TerioBoMy 3P (HEeKTy: IK30- U
PaBHOBeCHE XUMHUECKUX peaKLUi Cpeabl U TeMIIepaTypbl HA CMELIEHUE |9HIAOTEPMHUYECKHUE).

XUMHUYECKOI'0 paBHOBECHUS 2. IlpakTUKO-OpUEHTUPOBAaHHBIE 33/1aHUS HA IPUMEHEHHE
npuniuna Jle-1llarense 1y HaX0XKI€HUS HAPaBJIECHUS CMELICHUS
paBHOBECHS] XUMHUECKON PeakLUu U aHaIu3 (GaKTOpOB,
BJIMSIIOLINX HA CMELEHUE XUMUYECKOTO PaBHOBECHS.

3. JJabopaTtopHas padbota «/3y4ueHue BIUSHUS Pa3TUIHBIX
(akTOpPOB HA CMEIIEHNE XUMHYECKOTO PABHOBECHSI»
6 HccnenoBars nucnepcHsie cucrembl | KonTpoJsbHasi padora mo teme «/lucnepcHbie cucreMbDy
Pa3nen 6. lucnepcHble CHCTEMBI
6.1 |ducnepcusie cuctemsl U (pakTopel UX  |PaznuyaTh HCTHHHBIE PACTBOPHI, 1. 3ajaun Ha IPUTOTOBJIEHHE PACTBOPOB.
YCTOMYMBOCTHU KOJUIOM/IHBIE PACTBOPHI U 2. [IpakTuKO-OpMEHTUPOBAHHbBIE PACUETHBIE 33/1aHUS Ha
rpy0oaucIiepcHbIE CUCTEMBI Ha JUCIIEPCHBIE CUCTEMBI, UCIOJIb3YEMbIE B OBITOBOM U
OCHOBE XMMHUYECKOTO 3KCIIEPUMEHTA  (IIPOU3BOACTBEHHOM JEATEIbHOCTH YEIOBEKA.
6.2 |McciemoBaHne CBOWCTB TUCTIEPCHBIX WccnenoBath GU3NKO-XUMHUYECKHE JlaboparopHast paboTta (Ha BbIOOp):
CUCTEM CBOMCTBA pa3JIMYHbIX BUJOB — IIpuroroBnenue pacTBOpoOB;
JUCIIEPCHBIX CUCTEM — HccnenoBanne AUCIIEPCHBIX CUCTEM.
7 HccaenoBarsb cBoiicTBa

Pa3nen 7. KauecTBeHHBbIE peakuun
00HApPY:KEeHHUS OPraHUuYeCKUX U
HEOPraHu4ecKux BelecTs

OPraHuYecKUX M HEOPraHUYeCKuX
BeIECTB C HCII0Jb30BaHUEM
Ka4eCTBECHHBbIX peaKkuui




Moayas / Paznen / Tema

PesyabTaT 00yuenust

THbI OLHEHOYHBIX MepPONPUATHI

7.1 |OGHapyXeHHE HEOPTAHHUECKUX UccnenoBath kauecTBeHHbIe peakuuu |1. JlTaboparopHas pabota (Ha BBIOOD):
KaTUOHOB U aHUOHOB HEOPraHUYEeCKUX BELLECTB — Ananutuyeckue peakuuu katuoHoB I-VI rpymm;
— AHaMTUYECKHE peaKuyu aHUOHOB.
2. IIpakTryeckue 3ajaHus HA COCTaBJICHUE YPABHEHUN peaKknid
oOHapyxeHHs KaTHOHOB [-VI rpynmn u aHHOHOB, B T.4. B
MOJICKYJIIPHON M MOHHOHU (hopMax.
7.2 |OGHapyxeHue oprannueckux Bemects |MccnenoBaTh kauecTBeHHbIe peakuuu | 1. JlaboparopHas padoTa (Ha BBIOOD):
OTJICIbHBIX KJIACCOB C UCIIOJIb30BAHUEM |OPraHUYECKUX COCAMHEHUN — KadecTBeHHbIE peakliiy Ha OTENIbHbIE KJIACChl OPraHUYEeCKHUX
KaueCTBEHHbIX peaKluit OTJIEJIbHBIX KJIACCOB BEILIECTB;
— KauecTBeHHBIN aHAIN3 OPraHUYECKUX COCIUHEHMI 110
(O YHKITMOHATLHBIM TPYIITIaM.
2. [IpakTuyeckue 3a/1aHusl HA COCTaBICHUE KaUeCTBEHHBIX
peakiuii OOHapyKEHUS OPTraHNYECKUX COCTUHEHHMA
1 IIpodeccnonanbHO-OPHMEHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHNe MPUKJIATHOTO MOTY/JIs1)
8 |Pa3men 8. OuenuBath nocJjieacTBus ObITOBOI |3ammTa Keiica (c ydeToM Oyayuieii npogeccnoHaIbHOMI

Xumus B ObITY M IPOM3BOACTBECHHOM
AeATeJIbHOCTH YeJI0BEKA

U MPOU3BO/ICTBEHHOM /1eITeILHOCTH
YeJI0BeKAa ¢ MO3MIUIA
IKOJIOrMYeCKOH 0€30MacCHOCTH

AesiITeJIbHOCTH)

Xumus B ObITY U IPOU3BOJCTBEHHON
JeATEIbHOCTH YEII0OBEKa

O1leHNBAaTh ITOCIEACTBUS OBITOBOM U
MIPOU3BOJICTBEHHON NEATENbHOCTH
YyeJIoBEKA C MTO3UIIHI DKOJIOTHUECKON
0e30macHOCTH

Keiic (c yuerom Oyaytieit mpodeccuoHanbHON AeITeIHbHOCTH)
Bo3MoOHBIE TEMBI KEHCOB:

1. IloTennenue kKIuMaTa 1 BICBOOOXKIEHUE ra30BbIX T'HJIPATOB CO
JTHA OKEaHa.

2. bynyume marepuainsl 11 aBHa-, MalllMHO- U IPUOOPOCTPOEHUSI.
3. HoBele MaTepuaibl A1 COTHEYHBIX OaTapen.

10




Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenust THbI OLHEHOYHBIX MepPONPUATHI
4. JlexapcTBa Ha OCHOBE PAaCTUTENIbHBIX IIPENApaTOB
9.1 |Pa3men 9.1. UccienoBanue u HNHTepnpeTHPOBATHL XUMHYECKHE 3ammTa y4e0HO0-MCCIeJ0BATEIbCKOI0 POEKTa (¢ y4eToM
XHMHYECKH aHAIHN3 00bEKTOB npouecchl U siBJIeHUs B Ouocepe |Oyaymeit npogeccHOHATbHOM AeSITeIbHOCTH)
ouochepbl
9.1.1 |OcHoBBI 120OPATOPHOI MPAKTUKH B BbInonHATE NOJHBIN UK 1. JTabopaTtopHas pabotra «OCHOBBI TAOOPATOPHON MTPAKTHKU.
po(hecCHOHATBHBIX JIA00OPATOPHSIX 3KCIEPUMEHTAIBHOIO UccaeaoBanus ¢ |2. TUnoBble pacueTsl IO TEMATHKE SKCIIEPUMEHTA.
coOroieHreM mpaBmil 6e30macHoro (3. 3agaun Ha BBIYUCIICHUE CPETHETO 3HAYCHHUS
oOpallieHus C BEIeCTBaMU U 9KCIIEPUMEHTAJIbHBIX JIaHHBIX, IOIPEUTHOCTH.
1abopaTopHbIM 000pyIOBaHUEM 4. IlpencraBieHue pe3ysbTaToOB SKCIEPUMEHTA B Pa3IMYHON
¢dbopme (Tabnwuia, rpaduk, OTYET, TOKIA], TIPE3CHTAINS).
9.1.2 |Xumuueckuit aHaiu3 npod BOIbI HccnenoBaTe XMMUYECKUN COCTAB 1. Tect «CBOMCTBa M COCTaB BOJBI».

po6 BO/BI

2. 3ananue «XUMHUYECKUN COCTaB BOJBI, TUII BOABI U CIIOCOOKI €
MPUMEHEHUs» (C UCTIOJIb30BAaHUEM HOPMATUBHBIX TJOKYMEHTOB).
3. [IpakTHKO-OpHUEHTUPOBAHHBIE TEOPETUUECKHE 3a]aHuUsI Ha
COCTaB BOJIbI M CTIOCOOBI BHIPAKEHUSI KOHIEHTPALUI U ITepecueT
KOHLEHTpaluH (C UCIOJIb30BAHNEM HOPMATUBHBIX JTOKYMEHTOB).
4. JlaboparopHasi paboTa Ha BEIOOD:

— OuucTKa BOABI OT 3arpsi3HEHUI;

— Omnpenenenue pH Boabl U €€ KHCIOTHOCTH;

— Omnpenenenue )KeCTKOCTH BOJIBI U CITIOCOOBI €€ YCTpaHEHUs
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Moayas / Paznen / Tema

PesyabraT 00yuenus

THbI OLHEHOYHBIX MepPONPUATHI

9.13

XHUMHUYECKUN KOHTPOJIb Ka4eCTBA
IIPOJYKTOB IIUTAHUS

HUccnenoBath XUMHUYECKUNA COCTAB
MPOJYKTOB MMUTAHUS

1. Tect «Oprannyeckre 1 HEOPraHMUYECKUE BEIIECTBA, BXOISAIINE
B COCTaB IMPOJIYKTOB IMUTAHUSI.

2. [IpakTHKO-OPHEHTUPOBAHHBIE 33JaHUS 110 KyJTUHAPHON
TEeMaTHKe.

3. JlJabopaTtopHas padota (Ha BEIOOD):

— OOHapyKeHue HUTPATOB B MPOYKTaX MUTAHUS;

— HccnenoBanuie npoAyKTOB MUTaHUS HA HAJIMYKE YTIEBOIOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT) Ha HaJIMUUE YIJIEBOJOB (Kpaxmal,
IJIF0K03a, caxaposa)

9.14

XUMHUYECKUH aHAIH3 TPOO MOYBKI

HccnenoBats XUMUYECKUN COCTAB
1po0 MOYBBI

1. Tect no Teme «XUMHUYECKHUI COCTAaB HEOPraHUYECKUX U
OpPraHUYECKUX YAOOPEHUI».

2. 3aganue «B3anMOoCBA3b COCTaBa IIOYBKI, THII IIOYBBI U €€
Ha3HAYCHUSD.

3. JlJabopaTopHnas padota (Ha BEIOOD):

— OOHapy>keHle HeOpraHUIeCKUX MpuMeceil B MpoOax MmouBbkl;
— Omnpenenenne pH BoaHOM

BBITSDKKH TOYBBI, €€ KUCIIOTHOCTH U IEIOYHOCTH

9.15

HccnenoBanue 00bEKTOB OGHOCHEPHI

HccnenoBath XMMHUUECKUNA COCTaB
00BEKTOB OHOCPEpPHI HAa TpUMeEpe
MIPOTYKTOB MUTAHUSI, BOJII U TIOYBBI

VY4eOHo-Hccae10BaTeNbCKUM MPOSKT B 00J1aCTH MCCIEI0OBAHUS
00BEKTOB OHOCHEPHI.

Bo3moxHBIE TEMBI IMPOCKTOB:

1. UccnenoBanue coctraBa MUHEPAILHOW BOJIBI M PEKOMEHIAIIHA
IO €€ UCTIOJIb30BAHUIO.

2. UccnenoBanue pa3pymaromnero AeCTBUs MPUPOIHON BOIbI HA
CTPOUTENIbHBIE MaTepPHAIBI.

12




Moayas / Paznen / Tema

PesyabTaT 00yuenust

THbI OLHEHOYHBIX MepPONPUATHI

3. CocraBiieHHEe TPOEKTAa [[BETHUKA/Oropoja/caia B 3aBUCUMOCTH
OT COCTaBa MPOAHATH3UPOBAHHBIX TIOYB.

4. CocraBieHue cOalaHCHPOBAHHOTO MEHIO Ha JIeHb (HEJeNI0) B
3aBUCHUMOCTH OT COJIEP>KaHUSI XUMUYECKUX MAKpO U
MUKPO3JIEMEHTOB B ITPOIYKTAX MUTAHMUS.

5. UccnenoBanue KkauecTBa NUTHEBOI BOJEL.

6. Uccnenoanue nmpoO BOJAOIPOBOAHON BOJBI HA TPEIMET
YCTPAHCHHUS )KECTKOCTH.

7. YcTpaHEHHE )KECTKOCTH BOJIBI B CEJIbCKOXO03SMCTBEHHOM
NEeSATSIIEHOCTH

9.2

Pasznen 9.2. UcciienoBanmne u
XMMHYECKHI aHAJIN3 00LEeKTOB
TexHochepsl

HNHuTepnpernpoBaTh XUMHYECKHUE
npouecchl 1 sIBJeHUs B TexHochepe

YueOHO-ncCIe10BATEIBCKHH MPOEKT (€ yueToM Oyayiei
npogeccHOHATbHOM /1eSITeJIbHOCTH)

9.21

OcHOBBI JTa0OPATOPHOI MPAKTUKU B
pohecCHOHANBHBIX JIA00OPATOPHSIX

BBINOJIHATE ITOMHBIN UK
HKCHEPUMEHTAIBHOIO UCCIIEJOBAHUS C
co0JII0/ICHHEM TPaBUII O€3011aCHOTO
oOpalleHus C BellecTBaMu U
1a00paTOPHBIM 000pyI0BaHHEM

1. JIabopaTtopHas pabota «OCHOBBI 1TaOOPATOPHON MTPAKTHKI.
2. TumnoBbIe pacyeThl O TEMATHUKE IKCIIEPUMEHTA.

3. 3aaun Ha BBIUKCIICHUE CPEIHEr0 3HAYCHUS
AKCIIEPUMEHTAIBHBIX TaHHBIX, OTPEITHOCTH.

4. [IpencraBneHue pe3ynbTaToB IKCIEPUMEHTA B Pa3TUYHON
dbopme (Tabnuna, rpaduk, OTYET, TOKIAM], IPE3CHTAIIHS).
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Moayas / Paznen / Tema

PesyabraT 00yuenus

THbI OLHEHOYHBIX MepPONPUATHI

9.2.2

XUMHYECKUH aHAIN3 P00 TEXHUYECKOH

BOJIBI

HccnenoBars XUMHUYUECKUHU COCTAB
pO0 TEXHUYIECKOU BOJIBI

1. 3agaun Ha onpeieNieHne METaIOB, HEOPTaHUYECKUX aHUOHOB U
OpPraHWYECKUX BELIECTB B TEXHUYECKOHN BOJIC PA3HOI0 Ha3HAUYCHMUSI.
2. [IpakTHKO-OpUEHTHPOBAHHBIC TEOPETHUCCKHUE 3aJaHUs Ha
COCTaB BOJIBI ¥ CIIOCOOBI BBIPAKEHUSI KOHIICHTPAIIUH U TIEpecueT
KOHIICHTpAIui (C KCTI0JIb30BaHMEM HOPMATUBHBIX JOKYMEHTOB).
3. 3amanne « XMMHYECKHH COCTaB TEXHUYCCKOU BOJIBI, TUIT BOJBI K
CHOCOOBI e MPUMEHEHHSD (C UCITOJIb30BAHMEM HOPMATHUBHBIX
JIOKYMEHTOB).

4. JlaboparopHas paboTa (Ha BBIOOp):

— Onpezenenue XJI0PUA0B METOJOM TUTPOBAHUS B TEXHUUECKOU
BOJIE;

— OnpeiesieHne KECTKOCTH TEXHUYECKOH BOJIBI METOI0M
TUTPOBAHUS

9.2.3

XHUMHYECKUH KOHTPOJIb KaueCcTBa
BO3/lyXa

Hccnenosath COACPIKAHUC
YIJICKUCIIOTO I'a3da B BO3JyXC

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

2. [IpakTUKO-OpUEHTUPOBAHHBIE 3aJaHHSI HA XUMUUYECKUN aHAIIN3
COCTaBa BO3/yXa.

3. JJabopaTtopHas pabota «OnpeneneHue coaepKaHus
YTJIEKHUCIIOTO Ta3a B BO3/IyXe

MTOMEIICHHUS YKCIIPECC-METOIOM)
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Ne Mopnyas / Pa3nea / Tema PesyabraT 00yuenus THbI OLHEHOYHBIX MepPONPUATHI
9.2.4 |Xumnueckuii ananu3 npod marepuanos |MccnenoBars mpoObl MaTEpHAIOB 1. [IpakTUKO-OPUEHTUPOBAHHBIE 33JAHUS [10 XUMUYECKOMY
CTPOUTENIBHO-PECTABPALIMOHHOM CTPOUTENIbHO-PECTABPALIMOHHOM aHaIM3y nIpod MaTepHaloB CTPOUTEIHHO-PECTaBPAIIOHHON
NeSITebHOCTH U Tn3aiiHa NS TeNbHOCTH U Tn3aiiHa NeSITebHOCTH U In3aiiHa.
2. JJabopaTtopHas padota (Ha BEIOOD):
— M3roroBnenune kpacok (og00p NUTMEHTOB M CBA3BIBAIOIINX
BEIIECTB);
— HccnenoBanne CBOMCTB BSKYIIMX BEIIECTB HA IPUMEPE TUTICA
9.2.5 |UccnenoBanue o0beKkTOB TexHOChepbl |MccienoBaTh XUMHUECKUI COCTaB VY4eOHo-1ccae10BaTeNbCKUM IPOEKT B 00J1aCTH HCCIEI0BAHUS

00BEKTOB TeXHOC(hEPHI Ha IPUMEPE
TEXHUYECKON BOJbI 1 MAaTEPUAJIOB
CTPOUTENBHO-PECTABPALIMOHHOMN
JIeITEILHOCTH U JU3aiiHa

00BEKTOB TeXHOC(HEPHI.

Bo3MoxHBIE TEMBI IPOSKTOB:

1. KoHTpoJbh KauecTBa TEXHUYECKOUW BOJIBI PA3HBIX BHJIOB B
cootBeTrcTBUU ¢ MeTonukamu o ['OCT.

2. Co3iaHue AeKOpaTUBHON MITYKAaTypKH.

3. [IurMeHTHI B U3JENUAX U3 CTEKIIA.

4. UccnenoBanue pa3pymaroniero 1eiCcTBUs BOIbI Ha
CTPOUTENbHBIE MaTePHAIIBI.

5. OneHka cocTosTHHS BO3/1yXa padoueil 30HbI CIIeIUATNCTa
(TexHomora, CTpOUTENS | T.II., C y4ETOM 00JIacTH
npo¢eCcCUOHANBHON NeATETFHOCTH) B COOTBETCTBUU C
HOPMAaTHUBHBIMH JIOKYMEHTAMHU
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2. OueHOYHBIE CPEACTBA MO AUCHUIINHE « XUMHUD)

2.1. OueHoYHBIE CPEACTBA TEKYIEr0 KOHTPOJIA MO0 AUCHUILINHE « XUMMSD)

Texymuii KOHTPOJIb PE3yNbTAaTOB OOYUYEHHS MOKHO OCYIIECTBISITH Pa3IUYHBIMU
METOJaMHU U C IMOMOUIBIO Pa3JIMYHBIX OLIEHOYHBIX cpeAcTB. 1lo aucuurnnubae «Xumus» B
KAaueCTBE CPEJCTB TEKYLIEr0 KOHTPOJISI IPUMEHSIOTCS BOIPOCHI JIs1 OpraHu3alii yCTHOTO
U TMHCbMEHHOTO OIpOCa, CUCTEMBI 33/JIaHUl B TECTOBOM (hopme, 3amaun U yIpakHEHUS,
MIPaKTUKO-OPUEHTHUPOBAHHBIE 3aJaHusl (TEOPETUYECKUE, PACUETHBIE, CHUTYallHOHHBIE),
nabopatopHbie pabOTHl M JApyrue OLeHOYHble MepomnpusTus. Hipke nmpuBeneM mpumepbl
HEKOTOPBIX U3 HUX.

2.1.1. Cucremsl 3agaHuid B TeCTOBOM dopme

Cucrema 3amanuii B TecToBOoM (¢GopMe — 3TO CcoOJep)KaTelbHas CHUCTEMA,
OXBAaTHIBAIOIIAs] B3aMMOCBSI3aHHBIE 3JIEMEHTHI 3HaHUU. B oTinmumne ot TeCToB, B cHCTEMAX
3a/laHUi BEPOSTHOCTh IPABUIIBHOTO OTBETA HA MOCJEAYIOLIEE 3aJaHHE MOYKET 3aBUCETh OT
BEPOSITHOCTH MPABUIILHOTO OTBETA HA MPEbIAYIINE 3aJaHusl.

Jlist Toro 4ToObl Ha OAHOM COJEP)KATEILHOM MaTepHalle MOXHO OBLIO COCTaBUTH
HECKOJIBKO BapUaHTOB TECTA, KOHCTPYUPYIOT 0a3y 3ajaHuil B TecToBoi popme. Eciu ecTh
KOMIIBIOTEPHBIE NPOrpaMMbl T€HEpAlUh TECTOB, TO B MPOTrpaMMy CO3JaHUSA TeCTa
BBOAMUTCS 0a3a, BKJIIOYArOIIas B ce0sl MapajjiesibHbIE IO COACPNKAHUIO U TPYAHOCTH
BAPUAHTHI OJTHOTO W TOTO XK€ 3aJaHus. DTO O3HAYAET, YTO MPOBEPKA 3HAHMS NMPHU3HAKOB,
CBOMCTB, cOCTaBa, (PYHKIMI OJHOTHUIIHBIX OOBEKTOB MOXKET ObITh OpraHM30BaHa Ha Oa3e
OJIHOTO Y TOTO K€ 3aJjaHusl, MEHSIOIIETO B CBOEM TEKCTE TOJIbKO HAa3BaHUE 3THUX OOBEKTOB.
OTu 3a1aHUs Ha3bIBAIOT (DAaCETHBIMHU, T.€. UMEIOIIMMHU IEPEMEHHBIE JIEMEHTBI.

[IpuBeneM mpumMep cucTeMbl 3aJaHUIl B TECTOBOW (opMe, BKIFOUAIOIIel (aceTHbIe
3ananus ((haceTsl B 3aJlaHUU 3aKITIOYEHBI B PUTYPHBIE CKOOKH).

Ha3zBanune tembl Tema 1.1 «CTpoeHre aTOMOB XUMHUYECKUX
AJIEMEHTOB U MPUPOJA XUMUYECKOU CBSZH»

Pesynbrat oOyuenus: | CocTaBisiTh XUMUYECKHUE (HOPMYJIBI COCTMHEHUN
B COOTBETCTBHM CO CTEIEHBIO  OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB, UCXO/I1 U3 BAJICHTHOCTHU
Y DJIEKTPOOTPULIATEIBHOCTH

OO0111e KOMITETEHIIAN OK 01

Bri0epure o1uH NpaBWIbHbIN OTBET:
1. Atomel C u Si uMEIOT OJMHAKOBOE YHCIIO:
A) HEUTPOHOB B sI/Ipe
b) sHepreruueckux ypoBHen
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B) snexTpoHOB Ha BHEIITHEM SHEPTETUYECKOM YPOBHE

I') sanexkTpoHOB

2. B psany xumuueckux snemeHToB Li-Be—B—C merannnueckue cBoiicTBa:

A) ycunmBarTCs

b) ocmabeBarot

B) He mensoTcs

') u3mMeHst0TCS MepUOANIECCKI

3. K s-anemMeHnTam OTHOCHTCS:

A)K

b) S

B) Fe

I') Br

4. Ilytem coeauHeHns aToOMOB o1 HoMepoM 11 u 17 oGpasyercst BeecTBo ¢
XUMHUYECKOU CBSA3BIO:

A) noHHOM

b) koBasieHTHOM MOJISIPHOM

B) xoBaneHTHON HENOJISAPHOI

I') MmeTanmnuaeckoit

5. {KOJIWYECTBO »HJIEKTPOHOB B aTOME; KOJUYECTBO DJHEPreTUUECKUX YPOBHEH;
KOJIMYECTBO AJIEKTPOHOB HA MOCIIETHEM YHEPTreTUUECKOM YPOBHE; KOJTUYECTBO IMTPOTOHOB B
AJIpe aTOMa} COOTBETCTBYET

A) HOMepyY nepuojia

b) Homepy rpynis

B) nopsiikoBomy HOMEpY

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

A) MOHHAas XMMHUYECKasl CBSA3b

b) xoBasieHTHas MOSIpHAS] XUMHUYECKAsI CBSI3h

B) xoBasieHTHas HETOIIPHAS XUMHYECKas CBS3h

7. {cBsi3b, 00pa30BaHHAs 32 CUET 00pa30BaHUS OOIIUX AIEKTPOHHBIX MApP; CBSA3b,
oOpa3zoBaHHas 3a c4eT 0000IIECTBICHHS BaJICHTHBIX JJIEKTPOHOB; CBA3b, 00pa30BaHHAA 3a
CUET DJICKTPOCTATUUECKHUX CUJI MPUTSKEHNUS | HAa3bIBACTCS

A) noHHOM

b) meTannmueckoit

B) xoBanenTHoM

8. {B mOpsIIKe BO3pACTaHUSI METALTMYECKUX CBOMCTB; B MOPsIKE yOBIBaHUS paguyca
aTOMOB; B TIOPSIIKE BO3PACTaHUSI KUCIIOTHBIX CBOWCTB JIETYYHUX BOJIOPOIHBIX
COCIMHEHUM | DJIEMEHTHI PACTIONOKEHBI B PSITY

A)K, Ca, Sc

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

9. Kakoe u3 cyxjaeHuit BepHo aJis dsieMeHToB { VA rpynmsl , [IVA rpynmsl, [A
TPYIIIHI }

A) obmas hopmyna JieTydero BoAoOpoiHoro coearHenuss RH4

b) He 00pa3yroT JieTyuux BOAOPOAHBIX COESTUHEHUI

B) 110 3aBepiieHust SHEPreTHYECKOro YPOBHS HE XBATAET TPEX AJECKTPOHOB

10. Cpenu BemiecTB, yka3zaHHbIX B psaay {NH3, O, HCI, SO2; CaO, HNO3, ClI2, CO2;
H2S04, HI, CuCl2, CH4, NH3} KOJIM4eCTBO COSTMHEHHM C KOBAJICHTHOM MOJIIPHOMN CBSI3bIO
PaBHO

A) Tpem

b) nBym

B) uetsipem

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

A) KOBaJIeHTHAas MOJSIpHAs U HOHHAS

b) koBasieHTHas MosipHAast U KOBAJICHTHAsI HETIOJISIpHAs

B) xoBaneHTHast HEMOJISIpHAS U MOHHAs

Kak BUIHO W3 NpUBENEHHOTO NpHUMeEpa, Kaxjaoe (aceTHoe 3ajaHue MOXKET ObITh
peoOpa30BaHO B HECKOJIBKO Pa3IMYHbIX BAPUAHTOB OJHOIO 33JJaHUSI TECTOBOW CHUCTEMBI.
[Ipu opraHnuzanuu aBTOMaTU3UPOBAHHOIO TEKYIIErO0 KOHTPOJIS MOSBISETCS BO3ZMOXKHOCTD
reHepaluy OOJBIIOrO KOJUYECTBA BAPUAHTOB TECTA, MPU ATOM 3aJaHUS, MOJYyUYECHHbBIE U3
(dacera, OyAyT mapajyieabHbI IO COJIEPAKAHUIO U TPYTHOCTH.

2.1.2. [IpakTHyeckue 3aJaHUsl U 32124

[IpakTyeckue 3aJaHus U 3aa4l, YACTO UCIOJIb3YEMbIE B KAUECTBE JUIAKTHUYECKUX
CPEICTB B €CTECTBEHHOHAYUYHBIX JUCIUIUIMHAX, TakXKe MOTyT OBITh (DaceTHBIMHU.
Bo3MOXXHO mpuMeHeHue 3aJad ¢ BapHaHTaMH OTBeTa i yAoOCTBa OpraHu3aluu
aBTOMATU3UPOBAHHOTO KOHTPOJIS.

[IpakTuueckue 3aAaHus U 337a41 MPEACTaBICHBI B pa3ienax:

1. OcHOBBI CTPpOeHMs BellecTBA — 33Ja4l HAa COCTaBJICHUE XUMHUUYECKHX (HOpMyT
JIBYyXaTOMHBIX COEAMHEHUH (OKCHUIOB, CYyIb(PUI0B, THAPUIOB U T.I1.).

2. XuMHu4ecKue peakimuu

2.1. 3agaum Ha COCTaBJICHHE YpPAaBHEHUW pPEaKIUi: COCAUHEHHUS, 3aMEICHHUS,
pasnokeHusi, OOMEHa U peaKIMil C ydyacTHEeM KOMIUIEKCHBIX COEIMHEHUH (Ha Mpumepe
TUAPOKCOKOMITJIEKCOB JIIOMUHUS U IIUHKA); OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA
C MHCHOJB30BAHMEM METOJAa DJJIEKTPOHHOro OajaHca; C Yy4YacTHEM KOMIUIEKCHBIX
COEIMHEHUI (Ha MpUMeEpPe TUAPOKCOKOMILJIEKCOB IIMHKA U AJIFOMUHUSA).

2.2. 3amauyn Ha pacyeT KOJUYECTBEHHBIX XAPAKTEPUCTUK MPOAYKTa PEAKIUU
COEIMHEHHUSI; MACCOBOM MIIM 0OBEMHOM JOJM BBIXOJA MPOJAYKTa PEAKIIUU COCIUHECHUS OT
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TEOPETUYECKH  BO3MOXKHOTO; OOBEMHBIX  OTHOUICHHM Ta30oB;  KOJIMYECTBEHHBIX
XapaKTEPUCTUK MCXOJHBIX BEIIECTB U MPOAYKTOB PEAKIIMH; MacChl (00BEM, KOJIUYECTBO
BEIIECTBA) TNPOJYKTa pEaKIMu, €CId OJIHO M3 BEIIECTB JaHO B BHJE pacTBOpa C
ONpPEEIICHHON MacCOBOM J0JIel paCTBOPEHHOIO BEIIECTBA.

2.3. 3amaHug Ha COCTAaBJIEHUE MOJIEKYJSIPHBIX M HMOHHBIX PEAKUH C y4acTHEM
OKCHJIOB, KUCJIOT, OCHOBaHHUI U COJIEH, HOHHBIX PEaKUUi TUAPOIIN3a COJIEH, YCTAHOBIICHHUE
WU3MEHEHUS! KUCIIOTHOCTHU CPEJIBI.

3. CTpoeHne U CBOMCTBA HEOPraHMYECKUX BelleCTB

3.1 3amaum Ha pacyeT MaccoBOM JoJM (Macchl) XHMHUYECKOrO 3JIEMEHTa
(coenuHEHUs) B MOJIEKYJIe (CMECH).

3.2. Ilpaktuueckue 3amaHusi MO KiIaccuPUKalMh, HOMEHKIATYpE U XUMHYECKUM
dbopMysiaM HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIJIACCOB.

3.3. [IpakTrueckue 3aaHusd Ha OMPEACIECHUE XUMUYECKONM aKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJa XUMUYECKON CBA3U U THIA KPUCTAIIMYECKON PEIIETKH.

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

4. CTpoeHue 1 CBOIiCTBAa OPraHMYECKHUX BelleCTB

4.1. 3agaHnsa Ha COCTaBJIEHNE HA3BAHUN OPTaHUYECKUX COCTUHEHUN 110 TPUBHAIBHOU
VI MEKyHAPOTHOM CHCTEMATUYECKOW HOMEHKIIATYPE;

4.2. 3amaHus Ha COCTaBJICHHWE IMOJIHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (OpMYI
OpPraHUYECKUX BEIIECTB OTIAEIbHBIX KJIACCOB.

4.3. 3amauu Ha oOmpeAelieHHe mpocTeieid (HopMyabl OPraHUYECKOW MOJICKYJIBI,
HCXOJIA U3 DJIEMEHTHOTO cocTaBa (B %).

4.5. 3amaHus HA COCTAaBJICHHE YPABHEHHM XUMHUYECKUX PEAKIUN C Yy4dyacTHEM
OpraHUYeCKUX BEIIECTB HA OCHOBAHUM UX COCTABA M CTPOCHHUS.

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

4.7. PacueTHble 3aJayd [0 YPAaBHEHUSIM PEAKIHMl C Y4YaCTHUEM OPraHUYECKUX
BEILECTB.

5. KuHerHyeckme W TePMOAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS
XHMHMYECKHX peakuui

5.1 IlpakTryeckue 3aaHus Ha OLIEHKY U3MEHEHHSI CKOPOCTH XMMUYECKOM peakuu u
HaIlpaBJICHUs] CMEUIEHUSI PAaBHOBECHS C UCToJIb30BaHueM npuHiuna Jle-Illarense.

5.2 3agaun Ha pacyeThl TEIUIOBBIX A(P(HEKTOB XMMHUECKUX PEAKIMA U ONpeesieHnue
THUIA peaknuu (1o TertoBoMy 3D (PEKTy: 3K30- U FHAOTEPMHUIECKHE).

6. lucnepcHbie cucTeMbI
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6.1. 3amaun Ha MPUTOTOBJIIEHUE PACTBOPOB.

7. KayecTBeHHbIE peaKIUM OOHAPY:KEHHUS OPraHUYECKHMX M HEOPraHu4ecKHX
BeLEeCTB

7.1. IlpakThueckue 3aJaHUsl Ha COCTaBJICHHE YpPaBHEHHUH peakuuid OOHapy>KEHUs
KaTuoHOB [-VI rpynn u aHuOHOB, B T.4. B MOJIEKYJISIPHON U MOHHOM opmax.

7.2. IlpakTyeckue 3aJjaHusl Ha COCTaBJICHUE KAYECTBEHHBIX PeaklUUidl OOHapyKEHUs
OPTraHUYECKUX COCIUHECHUMU.

9.1. UccaenoBanue 1 XuMu4ecKkuii aHaIu3 00beKTOB OHochepbl

1. TunoBele pacyeTsl 110 TEMATUKE SKCIIEPUMEHTA.

2. 3amayd Ha BBIYMCIICHME CpPEIHEr0 3HAYEHUS OKCIEPUMEHTAIBHBIX JIAHHBIX,
HOTPEIIHOCTH.

3. 3aganue «XMMHUYECKHI COCTAaB BOABI, THUII BOJBI U CIIOCOOBI €€ MPUMEHEHHS» (C
MCIIOJIb30BAHUEM HOPMATHBHBIX JOKYMEHTOB).

4. 3aganue «B3auMOCBsI3b COCTaBa MOYBbI, TUI TIOYBHI U €€ HA3HAYCHUS.

9.2. UcciienoBanue 1 XMMUYECKUN aHAJIN3 00bEKTOB TeXHOC(pepbl

1. TumoBble pacyeTsl 10 TEMATUKE IKCIIEPUMEHTA.

2. 3amayd Ha BBIYMCIICHHE CPEIHEr0 3HAYEHUS SKCIEPUMEHTAIBHBIX JIAHHBIX,
MIOTPEUIHOCTH.

3. 3agaum Ha ONpPEACIIEHUE METAJUIOB, HEOPTAaHMYECKUX AHHOHOB M OPraHUYECKHUX
BEILIECTB B TEXHUYECKOM BOJIE PA3HOI'O Ha3HAUYCHHS.

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

IIpumepsl 32124 110 pa3HbIM TeMaM IMCUMIINHBI

I. C BapuanTaMu 0TBETOB

1. B peakmuto, TepMoXuMudecKkoe ypaBHeHue kotopoin S + O, = 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, BOJHBIN PaCTBOP KOTOPOM UMEET IICIIOUHYIO CPEAY

A) cynbdar kanus

b) xnopua amomuHusS

B) xapOonat xanus

3. Onpenenure Ha3BaHME BEIIECTBA, TJIaBHAs ILEMb KOTOPOTO COCTOUT M3 YEThIpEX
aTOMOB YTJIEPOJa, COACPKUT KapOOKCUIIbHYIO TPYIIY W OJHY JBOWHYIO CBS3b, & TaKkKe
paarKaIbl METUI U STUJL.

A) 3-meTmi-3-3THiI0yTeH-3-0Basi KUCI0Ta

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

B) 2-metun-3-3tunlOyren-3-oBas KMCI0TA
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daceTHbIE 32124

4. CoctaBbTe XUMHUYECKHME (OPMYJIbI JBYXaTOMHBIX COCIMHEHMH: {CHUIIMIUA
Kanblus, ruapua Oapus, cyiabdua skenesa (III), oxcua azora (II), okcua amroMuHMS,
xsopu xenesa (1), autpun 6apust, okcua prytu (I), okcun cypbMsl (V); okcun meau (1),
xyopun pryta (1), HUTpu Kamust, CUIHIKA MarHus, THAPUT ATFOMUAHUS, CYIb(QU] CBUHIIA
(IT), opomu umnnka, okcuy yriepoxaa (II), okcun xnopa (V); HUTpUL HATPUS, UOTUT MEIU
(), oxkcup xpoma (II), oxkcup azota (V), ruapun Hatpus, xaopua xpoma (I11), okcun kanus,
okcuy mbimbska (111), cynmpdun muaka}.

5. Ilpu B3aumoneiictBuu {40; 20; 35} T cMecu {cepebpa W LMHKA; IIMHKA U MEJIH;
MEIW M Kejeza) ¢ COJITHOM KHCIOTOW BbIIeNWIoch {6,72; 2,24; 5,6} 1 raza (H.y.).
Omnpenenure MaccoByto A0Jt0 (B %) {IIMHKA; MEH; Keje3a} B CMECH.

6.YpaBHANUTE OKUCIUTEIBHO-BOCCTAHOBUTEIBHYIO PEAKIIUIO

{Mn02 + H,SO, = MnSQO, + O, + H,0;

Zn + K,Cr,07 + H,SO4 = ZnSO4 + Crp(SO4)5 + Ky,SO4 + HL0;

KCIO; + S = KCI + SO;} MeTo10M 3JIEKTPOHHOTO OallaHca; ONPECIIUTE OKUCITUTEh
Y BOCCTAHOBUTEb.

7. Onpenenute MOJCKYISApHYIO (opMyny yriaeBomopojaa, coxaepskaimiero {80%;
85,7%; 75%} yraepoma. OTHOcUTENbHAs IJIOTHOCTH IMApPOB BEIIECTBA IO {BOJOPOIY;
BO3AYXY; Kuciopoay} pasHa {15; 1,931;0,5}.

A) C4Hg

b) C;Hg

B) CH,4

BonpocurenbHbie GpOpMYJTUPOBKHU:

8. Kakast macca ykCyCHOM KUCJIOTHI MOTpeOyeTcs AJi CHHTE3a ATUIaleTaTa Maccou
140,8 r. Beixox a¢pupa nmpumute paBHbiM 80% OT TEOPETHUECKH BO3MOXKHOTO.

9. KakuM peakTUBOM MOYHO OTJIMYHUTH TJHMIEPUH OT TIOK03bl? COCTaBbTe
ypaBHEHHE KAUYEeCTBCHHOW peEaKkIuH IJisi OOHApY)KCHHS MHOTOATOMHBIX CIUPTOB Ha
MpuUMepe TIUIEPHUHA.

10. C moMoI1bi0 Kakoro peakThBa MOKHO pacro3HaTh rajoreHua-uonsl (Cl-, Br-, |-
)? CocTtaBbTe ypaBHEHHUS] Kau€CTBEHHBIX PEAKIMi B MOJIEKYJISIPHOW W MOHHOU (popmax.
YKaXute Npu3HaKu peaKkui.

3amauu, Kak U APyrue TUAAKTUYECKUE 3aJIaHUs, MOTYT BBIMOJIHATH OOYYAIONIYIO U
KOHTpOJIUpYOIIyto (QyHKIuu. Permienue 3agad MOXKET OCYIIECTBISATHCS Ha Pa3IMYHBIX
THUTIaX ¥ 3TaIrax 3aHsITHH.

2.1.3. IIpakTHKO-OPMEHTUPOBAHHbIE 32/IAHUS

[IpakTHKO-OpHEHTHPOBAHHbBIC 3adaHus (KaK TCOPETHUYCCKHE, TaK WM pacyeTHHIC),
HaIpaBJICHbI HA PA3BUTHUE PE3YJILTATOB 00YUYEHHUS OCHOBHOTO MOy (pa3aenbl: « OCHOBBI
cTpoeHus BemecTBay, «CTpO€HHME M CBOWCTBA HEOPTaHMYECKUX / OPraHUYeCKHX

BCIICCTB», «Kunertnueckue wu TCPMOINMHAMHUYCCKHUC 3dKOHOMCPHOCTH IIPOTCKAHMA
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XUMUYECKUX peakiuity, «JlucnepcHbie CUCTEMbI») U BBISIBJIEHUE XUMHYECKOM CYUIHOCTH
00BEKTOB MPUPOBI, MPOU3BOJCTBA U ObITA, C KOTOPHIMH YEJIOBEK B3aMMOJCHCTBYET B
npolecce MPakTUYECKON AesTeNbHOCTH (MTPUKIATHON MOYJIIb).

[IpakTUKO-OPUEHTUPOBAHHBIE 3aaHUsl MOYKHO OIPEIEIUTh KAaK NeJarornyeckKu
nepepaboTaHHblid  (pparMeHT NpodecCHOHANBHONW ACATENBHOCTH crnernuanucta. OHH
pa3pabarbiBalOTCsS I MPOBEPKH 3HAHUM M YMEHHM OOydaromuxcs JeHCTBOBaTh B
MPAKTUYECKUX, HETUIUYHBIX, IKCTPEMAJbHBIX WM APYrux curyauusx. Ilpum wuzydenun
TUCHUIUIMHBL  «XUMUS» MPAKTUKO-OPUEHTUPOBAHHBIC 3aJaHUs MNPUMEHSIOTCA s
aKTUBM3allMU  Y4eOHO-TIO3HABATEIbHOM  JICSITENIBHOCTH  OOy4Yaloluxcs  MyTeM
«TOTPYXKEHUS» UX B MPOOJIEMbl XUMUYECKUX HMCCIIEIOBAHUN, BOSHUKABIIUX B HCTOPUU
Pa3BUTHS HAYKH, WM UMEIOIINX MPAKTUYECKOE 3HAUEHUE ISl YEJIOBEKA.

[IpuBenem nmpuMepsl NPaKTUKO-OPUEHTUPOBAHHBIX 3aJjaHui 110 pasjaenaMm «CTpoeHue
Y CBOMCTBA HEOPTraHUYECKHUX BEMIECTBY», « CTPOCHHUE U CBOMCTBA OPraHUYECKUX BEIIECTBY.

1. KapOoxkcurepanus

Haszsanue tembl Tema 3.3. «IIpon3BOACTBO HEOPTAHUUECKUX
BEIIECTB. 3HAUECHUE U IPUMEHEHHE B OBITY U Ha
IIPOU3BOJICTBE

Pesynbrar oOyuenusi | OOOCHOBBIBATh  3HAUYEHHE U NPUMEHEHHUE
HEOPTraHWYECKUX  BEHIECTB B  OBITOBOM W
IIPOU3BOJACTBEHHON JIESTEIBHOCTH YEJIOBEKa HUX
(U3UKO-XUMUUYECKUMH CBOMCTBAMU

OOmue KOMIETSHITUN OK 01, OK 02

A 3HaKOMO JIM BaM IMOHATHE «KapOokcuTepanus»? B TepanmeBTHUECKUX LESAX
HCIIOJB3YIOT ra3000pa3Hoe BemiecTBo. [1o 3Toil npuunHe nogo0HyI0 METOAUKY Ha3bIBAIOT
«ra30BBIMH YKOJIAMMW». JTa METOJHKA MCIOJIb3YETCS JJIS JEUEHHS CEpACYHO-COCYIUCThIX
3a00JIeBaHUH, MOBBIIIEHUS 3TACTUYHOCTU KOKU. [loBBIlIEHHE conlep)kaHUs 3TOTO rasa B
KPOBU TOBOPUT O HEKAuyeCTBEHHOW (PyHKUMM KpoBU. Camoe yAMBHUTEIBHOE, UYTO OHO
UCIIOJIB3YETCSl B TBEPJIOM BHJIE B IUIIEBON NPOMBIIUIEHHOCTH U1 XPAHEHUS U MIEPEBO3KU
MPOJYKTOB: PBIOBI, MsICa, MOPOKEHOTO.

3ananue

Bri0epure oauH NpPaBWIbHBIN OTBET:

1. O xakoM BelIeCTBE UIET pEeUb?

A) yriexkucislii ras

b) xkucnopon

B) ammuak

2. KaknuMu XMMHYECKUMHU CBOMCTBAMH 00JIa1a€T dTO BEIIECTBO?

A) KUCJIOTHBIMU
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b) ocHOBHBIMUI

B) amdporepubimu

3. C yeM MOXKET BCTyNaTh BO B3aUMOJICHCTBHUE?

A) ¢ BOJIOM, OCHOBHBIMHU OKCHJIaMHU, I1I€JI0YaMH, HEKOTOPBHIMU COJIIMU

b) ¢ Bos0#, KUCIOTHBIMU OKCUAAMU, IIEI0YaMH, HEKOTOPBIMU COJISIMU

B) ¢ Boj10#, KUCTOTHBIMHU OKCUAAMU, KUCIOTAMH, HEKOTOPBIMH COJISIMU

4. C momMoIp0 KaKoro BEIIECTBA €r0 MOXXHO OOHAPYKUTH?

A) benondranenna

b) 6pomHoOiIt BOIBI

B) u3BecTkOBOM BOJIbI

5. [IpuBeaute GakThl, KOTOPBIEC IOKA3BIBAIOT OTPUIIATEIHLHOE BIUSHHUE 3TOTO ra3a Ha
KEJTyI0YHO-KHUILIEYHBIN TPAKT YeIOBEKa.

2. IloBapeHHas1 COJIb

Haszsanue tembl Tema 3.3. «IIpon3BOACTBO HEOPTAHUUYECKUX
BELIECTB. 3HAYECHHUE U TPUMEHEHUE B OBITY U Ha
IIPOU3BOJICTBE

PGBYJ'IBTaT O6Y‘I€HI/IH OO0OCHOBBIBATh 3HAa4YCHHUC u IMPUMCHCHHC
HCOPIraHNYCCKHUX BCIICCTB B OBITOBOM )51
HpOPIBBOI[CTBGHHOﬁ JCATCIBHOCTH YCJIOBCKaA HX
(1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IMI/I CBOMCTBaMH

OOmme KOMIIETEHITNH OK 01, OK 02

N3BecTHO, yTO B Mupe 100bIBaeTcss npuMepHO 100 MHIIJTMOHOB TOHH IMOBApPEHHOM
conu B roA. Ha mumeBbie HyXIbl pacXOAyeTCsl OKOJO OJHOM YETBEPTOM YaCTH 3TOrO
kosimuecTBa. Kyza e uieT octaiabHasi Coyb?

[ToBapeHHast cOJIb COBEPIICHHO HEOOXOAMMA MPU MPOU3BOCTBE MSCHBIX U PHIOHBIX
KOHCEPBOB, OHA HCIOJIb3YETCS B METAJUIyPrUYE€CKOM OTpacid HPOMBILIJIEHHOCTH, IIPU
00paboTKE MEXOB W Pa3JIMYHBIX KOX, B IPOIECCE MPUTOTOBIEHUS MbUIA, UACT IS
MOJYYEHHS] KaJIbIIMHUPOBAHHOW CONbI, TMpUMEHsieTcs B MeauluHe. (OCHOBHOM
MOTPEOUTENh COJMM — XUMUUYECKas OTpaciib MPOMBINUICHHOCTH. B 3Tol olnactu
WCMOJIB3YETCSI HE TOJBKO Cama COJib, HO M 3JIEMEHTHI, COCTaBisonme ee. B mpouecce
AJIEKTPOJIM3a €€ PacTBOpA MOJIYHaAKOT XJIOp, BOAOPOI U eakuil HaTp. U3 pacTtBopa eakoro
HATpa MOJIY4aroT TBEPAYIO IIENI0Ub — KayCTUK. COequHsIsl BOJAOPO C XJIOPOM, MOJIY4YarOT
COJISIHYIO KHCIIOTY.

3anaHue: cocTaBbTe YPABHEHUS, OMMCAHHBIX B TEKCTE PeaKMid.

3. AuerujieH

Haszeanue tembl Tema 3.3. «IIpon3BOACTBO HEOPTaHUUECKUX
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BEIIEeCTB. 3HAUCHUE U IPUMEHEHHE B OBITY U Ha
IIPOU3BOJICTBE

Pesynbrar oOyuenusi | OOOCHOBBIBATh  3HAUYEHHE U NPUMEHEHHUE
HEOPTraHWYECKUX  BEHIECTB B  OBITOBOM W
IIPOU3BOJACTBEHHON JIESTEIIBHOCTH YEJIOBEKa HX
(U3UKO-XUMUYECKIUMH CBOMCTBAMHU

OO01mpe KOMICTESHITUN OK 01, OK 02

OgHuM U3 cambIX pacHpOCTPaHEHHBIX CHOCOOOB CBAPKH IUIABICHHEM SIBIISETCS
ra3oBas CBapKa, KOTOpas MPOU3BOAMUTCS ¢ 00Opa30BAHMEM ra30BOI0 IUIAMEHHM B KaHaJIax
cBapo4yHoi ropenku. OOpa3oBaHHE Tra30CBApOYHOrO IUITAMEHHM HEBO3MOXKHO 0Oe3 rasa
arieTusieHa. TeXHUUeCKU alleTHIIEH NOJy4YaroT U3 KapOuaa KajubIusl.

3aganue

1. O0bsacHuTE, Kakol (pU3MUECKUN MOKa3aTeslb MO3BOJSET MCIIOJIb30BaTh AlCTHIICH
JUIS CBAPOYHBIX padoT;

2. CocTaBbTE ypaBHEHUE PEAKIUY TTOTYYEHHUSI allCTUIICHA;

3. CocTaBbTe YpaBHEHHE PEAKIIMU FOPEHUSA AICTUJICHA,;

4. Beruncinure 00bEM alleTUIIEHA MOJYYEHHOI0 U3 KapOuaa Kaiabius maccou 128 r,
cozepxkaiero 5% mnpuMecel, eciii BbIXOJ anerusiaeHa coctabisieT 80% OT TeopeTUdecKu
BO3MOYKHOTO.

4. MoJs1o4Hasi KHCJI0TA

HazBanue Tembl Tema 4.3. «Oprann4eckue BeIiecTna B
KU3ZHEEATEIbHOCTU yesoBeka. [Ipou3BoacTBo u
MPUMEHEHHUE OPraHUYECKUX BEIIECTB B
MPOMBIILJIEHHOCTH

PesynbraT 00yuenus | OOOCHOBBIBaTH  3HAYEHUE W IPUMEHEHHE
OpraHMYeCKUX  BElIeCTB B OBITOBOW U
MPOU3BOJICTBEHHON AESATEIBbHOCTA 4YEJIOBEKAa HX
(U3UKO-XUMUYECKUMH CBOMCTBAMU

OO111e KOMIETEHIINN OK 01, OK 02

[IpoMexXyTOUYHBIM TPOAYKTOM OOMEHa Yy TEMJOKPOBHBIX »UBOTHBIX SIBJISETCS
MOJIOYHAsl KHUCJIOTa. 3amax 3TOM KHUCIOThl KPOBOCOCYIIME HACEKOMBIE YJIAaBIMBAIOT Ha
3HAYUTEITLHOM PACCTOSHUU.

3aganue

1. [Touemy Hacekomble (KOMaphbl) OBICTPO HAXOMAT CBOIO JKEPTBY?
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2. YcranoBute (GHOpMyNy MOJOYHOM KHCIOTHI, KOTOpas IMOMOTaeT HAaCEKOMBIM
HaXOJIUTh TEMJIOKPOBHBIX JKUBOTHBIX, ECJIM MAaCCOBBIE JIOJIH JJIEMEHTOB B HEM COCTABJISIOT:
yraepoaa — 40,00%, Bogopoaa — 6,67%, kucinopoaa — 53,33%.

3. CocrtaBbTe CTPYKTYpHYIO (OpPMYJIy MOJOYHOM KHCIOTHL. HazoBuTe KHUCIOTY IO
HomeHnkiatype MIOITAK.

4. Ha OCHOBaHMH CTPOCHHSI MOJIOYHOM KHUCJIOTHI CIEIalUTe BBIBOJI O €€ XUMHUUYECKUX
CBOMCTBaX.

5. Haiimute B WMHTEpHETE WM JIPYTHMX HCTOYHHKAX WHGOPMAIMIO O NMPUMEHEHUU
MOJIOYHOM KHCJIOTHI.

2.1.4. 3apanus 1adopaTOPHBIX padoT

JlabopaTopHble pabOTBl SABISIOTCS BaXKHOW 4YacThl0 Y4YeOHOro Tpolecca Io
JUCIMIUTUHE U CHOCOOCTBYIOT (POPMHUPOBAHUIO y OOYYAIOUIMXCS YMEHHH HCCIIEeI0BaTh
XUMUYECKUE TPOLECChl M  SABJIECHUS (IJIAHUPOBAaTH M  MPOBOAUTH XUMHUYECKHE
AKCIIEPUMEHTBI, HCCIIEIOBAaTh BEIIECTBA M IMPOBEPATH THUIOTE3bl, 00padaThIBaTh U
MHTEPIPETUPOBATh PE3YJIbTaThl 3KCIEPUMEHTOB). JlabopaTropHble pabOTHI MO XUMHUU
IPEyCMOTPEHBI B KQXKI0M pa3jiejie OCHOBHOIO U MPUKIIAAHOIO MoyJiel (Tadim. 2).

Tabnuua 2. JJabopaTtopHbie pabOThI 110 XUMHH

Paznen JlabopaTopHasi padora

Paznen 2. Xumunueckue JlabopaTopHnasi padora 1. «Peakuuu rugponunzar»

peakuuu

Paznen 3. Ctpoenue u JlabopaTopHasi padora 2. «CBolCcTBa METaJJIOB U

CBOMCTBA HEOPTaHUYECKUX HEMETAJIOB)»

BEILECTB

Paznen 4. Ctpoenue u JlaGoparopHnas padora 3. «Ilonyuenue stuneHa u

CBOMCTBA OpPraHUYECKUX U3YYEHHUE €ro CBOMCTBY

BEILECTB

Paznen 5. Kunernueckue n JlabopaTopHasi padora 4 (Ha BbIOOp)

TEPMOJMHAMUYECKHE «OnpeneneHne 3aBUCUMOCTH CKOPOCTH PEAKIIUU

3aKOHOMEPHOCTH MIPOTEKAHMUSI | OT KOHUEHTPALUUA PEAruPYIONIUX BELIECTB» WU

XUMUYECKUX pEeaKIUn «OnpeneneHne 3aBUCUMOCTH CKOPOCTH PEAKIUU
OT TEMIIepaTypbI»
JlabopaTopHasi padora 5.«/3ydeHue BIUSHUSA
pazIMYHbBIX (PaKTOPOB HA CMENIEHNE XUMUUYECKOTO
paBHOBECHUS»

Paznen 6. lucniepcHbie JlaGoparopHasi pabora 6 (Ha BbIOOp)
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CHUCTCMBI

«IIpurorosnenne pactBopoB» nnu «Vccnegosanue
JUCIIEPCHBIX CUCTEMY

Pa3nen 7. KauecTBeHHBIE
peakIuy 0OHapYKESHUS
OPTaHUYECKHUX U
HEOPraHMYECKUX BEIIECTB

JlaGoparopHasi pabora 7 (Ha BbIOOp)
«AHaIIUTHYECKUE peakny KaTHOHOB [—VI rpymnm»
WU «AHATUTUYECKUE PEAKIIUH AHUOHOBY
JlabopaTtopHas paGora 8(Ha BbIOOP)
«KadecTBeHHBIE pEaKIINU HA OTAEIbHBIE KIACChI
OPTraHUYECKUX BelecTB» Win «KauecTBEeHHBIN
AHAJIN3 OPTAaHUYECKUX COCTMHEHUM MO
(GYHKIMOHATBHBIM TPYIITIAM)»

Pa3nen 9.1. UccnenoBanue u
XUMHYECKHUI aHaIN3 00HEKTOB
ouocdepol

JlabopaTopHasi padora 9. «OCHOBBI
1a060paTOPHOU MPAKTUKI

JlabopaTopHnasi padora 10(na Bb100p)
«OuncTka BoAbI OT 3arpsi3HEHU» «OnpeneneHue
pH BOABI U €€ KUCTOTHOCTH

«OmnpepeneHue KECTKOCTH BOJIbI U CIIOCOOBI €€
YCTpaHEHU D)

JlabopaTopHnasi padora 11(na Bb100p)
«OOHapyXeHHEe HUTPATOB B MIPOYKTAX MUTAHUS
«HccnenoBanue NpoAyKTOB MATAHUS HA HAJTUYUE
yIaeBOA0B (MyKa, TBOPOT, MOJIOKO, HOTYpT) Ha
HaJu4yue yrieBoJIoB (KpaxMmall, TJII0Ko3a,
caxaposa)»

JlaGoparopHasi pabora 12 (Ha BbIOOP)
«OOHapyXeHre HEOPTaHNYECKUX MPUMECE B
mpo0ax MmoYBb»

«Onpenenenue pH BOAHO BBITSAKKH MOYBBI, €€
KHCJIOTHOCTHU U IIEJTOYHOCTH

Pazmen 9.2. Hccnenosanue u
XAMHWYECKUNA aHAIN3 OOBEKTOB
TeXHOC(EpPbI

JlaGoparopHnas padora 9. «OCHOBBI
71a00paTOPHOM MPAKTUKI

JlaGoparopHuasi pabora 10 (Ha BbIOOP)
«OnpeaeneHue XJIOPUI0B METOOM TUTPOBAHUS B
TeXHUYECKOU Bojie» «OrnpeeneHne )KeCTKOCTH
TEXHUYECKOU BOJIBI METOJIOM TUTPOBAHUS)
JlabopaTopHnas padora 11. «Onpenenenue
COJIEpKaHMS YTIEKUCIIOTO T'a3a B BO3AYyXe
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MTOMEIICHUS IKCIIpecc-MeToioM» JlabopaTopHas
pabora 12 (Ha BbI00Op) «3rOoTOBIEHHE KPACOK
(Mo100p MUTMEHTOB U CBSI3BIBAIOIINX BEIIECTB)»
«MccnenoBanre CBOMCTB BSDKYIIUX BEIIECTB Ha
MIpUMEPE TUTICAY

OOopynoBanue jgadoparopud u padoyux MecT JadopaTOpMU: MEH3YpPKH,
MUNETKU-KaNeIbHUIIBI, TEPMOMETPbI, MHUKPOCKOM, JYIbl, MPEIMETHbIE M MOKPOBHHIC
CTEKJa, TUIAHIIETHI ISl KamlelbHbIX peakiuil, QuibTpoBaibHas Oymara, MpPOMBIBAJIKH,
CTEKJISIHHbIE MPOOUPKH, PE3UHOBBIE MPOOKHU, HOHAPUKHU, HAOOP PEAKTUBOB, CTEKIISIHHBIC
NaJ0YKH, IITATUBBI JJIsl IPOOUPOK; MEPHbIEC LUIUHAPHI, BOPOHKU CTEKIITHHBIC, BOPOHKHU
nenutenbHble nuanHApuyeckue (50-100 mit), cTynku ¢ nectukom, GpappopoBble YaIIKH,
OUHIETH, QWIBTPHl OyMakHble, BaTa, Mapisi, 4YacOBBIE CTEKJa, OJIIEKTPOILTUTKH,
7abopaTopHbIe IMITATUBBI, CIIMPTOBBIE TOPENKH, CIMYKH, MPUOOpP AJS MOTyYeHHUs ra3oB
(mu nmpoOupka C Tra300TBOJHOM TPYyOKOM), JepxaTenu i NPOOUPOK, CKISHKU JJIs
XpaHEHHsI PEaKTUBOB, pPa3JaTOUYHbIE JIOTKH; XUMHuYeckue ctakanbl (50, 100 u 200 mu);
[INAaTEeNN; TUHIETHI, TUTEIbHbIC HIMMIBI, CEKYHIOMEPHI (TaiiMepbl), MEpPHBIC MPOOUPKU
(ma 10-20 mu1) u MepHbie koa0bI (25, 50, 100 u 200 mut), BoasiHas O6aHs (MM TEPMOCTAT),
CTEKJISIHHBIE MAJIOYKW; KOHMYeCKHUe KOJIObI 171st TuTpoBanus (50 u 100 mi1); uHAMKATOpHbBIE
MOJIOCKU i ompenenenus pH u crangapTHas WHAMKATOpPHAS IIKaTa, YHUBEPCAIbHBIN
uHauKaTop; nunetku Ha 1, 10, 50 ma (unu go3aropsl Ha 1, 5 u 10 M), OopeTku s
TUTPOBaHUS, MeAuIMHCKHEe wmmnpunbl Ha 100-150 ™, mabGoparopHble  W/WaU
aHaJIUTHYECKHUE Bechl, pH-MeTpbl, CyIIMIbHBIN MIKad, U JIp. JabopaTopHOE 000PYOBaHUE.

[TpuBenem npuMepsl 1JaOOpaTOPHBIX PadoT 1Mo pazaeny 2 «XUMHUYECKHE pEeaklum» U
pazaeny 4 «CTpoeHHEe ¥ CBOMCTBA OPraHUYECKUX BEIIECTBY.

Paszgen 2. Xwumunueckue peakuuu. JladoparopHas padora 1. «Peakuuu
THPOJIN32»

Haszpanue tembl Tema 2.2. «DnekTpouTHIECKas TUCCOUMALUS U
MOHHBIA OOMEH

Pesynbrat oOyuenust | CocTaBisiTh YpaBHEHHS] XUMHUYECKHX pPEaKUUU
MOHHOTO OOMEHa C y4YacTHEM HEOPraHUYeCKUX
BELIECTB

OO1me KOMIICTCHITUH OK 01, OK 02

1. Bonmpocsl AJis1 10MycKa K JiadopaTopHoii padore
a) copMyIHpYyITE TIEIb MIIAHUPYEMOT0 SKCIIEPUMEHTA;
0) 00BsCHHUTE, KAKOM MPOIIECC HA3bIBAIOT THAPOIN30M, KaKOi OH OBIBACT;
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B) OOBSICHUTE, KAaKUE CYIIECTBYIOT CIIOCOOBI JOKA3aTelbCTBA CYIECTBOBAHMS
TUAPOJIN3a HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB;

') OOBACHHUTE, KaK COCTABJISAETCS YpPaBHECHUE THAPOJIN3A;

1) oObsicHuTe, 4yTo Takoe pH? Kak 3aBUCUT JaHHBIN MMOKa3aTeb OT KUCIOTHOCTH WJTH
OCHOBHOCTH CpeJIbl pacTBOPA;

€) OOBSCHUTE X0/ BBHIIIOTHEHHUS SKCIIEPUMEHTA 10 PEUICHUIO KaYeCTBEHHBIX 3a/1ay;

) TEpPEUUCIUTE OCHOBHBIE AaCHEKThl COOJIOJICHUS TEXHUKH O€30MaCHOCTU NIPU
paboTe ¢ arpecCUBHBIMU peareHTaMu (THAPOKCH]T HATPHS).

2. IlpoBenenne oNbITOB

Oo6opynoBanue u nocyaa PeakTuBbI
1. CrexnstHHBIE TPOOUPKH 1.  PactBop NaOH
2. lllTatuB ays mpoOUpoK 2. PactBop Na,SO,

3. PactBop AICl;

4.  PactBop Na,CO;

5. PactBop Cu(OH),

6. KucmoTHO-OCHOBHBIM UHIMKATOP

AJITOPUTM NPoOBeeHus onbiTa Ne 1 Bonpocs! 1 3a1aHus

3apanue Ne 1. B tpex npooupkax nmox | 1. JIate 0o0ObsICHEHNE TPOBEACHHBIM OIIBITAM.
HOMEpaMH HaxXoJsTcsa pacTBOpbl TpexX | 2. CocTaBUTh ypaBHEHUS PEAKIIUNI,

COJICH: XJIOpH/Ia alFOMUHUS, Cylb(aTa | MPOTEKAIOUUX B MPOOUPKE B MOJICKYIISIPHOM
HaTpus, kapOoHara Hatpus. He Y MOHHOM BHJIAX.

MOJIB3YACH IPYTUMU PEAKTUBAMH,
ONPENETUTE COCTaB KaXI0M
MPOOUPKHU.

AJITOpUTM NpOBeAeHus: onbITa Ne 2 Bonpocsl 4 3a1aHus

28



3apanme Ne 2. Uto nmpousoiizier, ecnu
OXJIaJIUTh PacTBOP KapOOHATa HATPUS
WK 100aBUTH K HEMY THIPOKCHU]]
HaTpus?

1.1. Hamute B mpoOupky 1-2 mi
pacTBopa kapOoHaTa HaTpusl.

1.2. OnycTuth NpOOHMPKY B CTAKaH C
OYEHb XOJOJHOW BOJIOM MUJIM CHETOM.
1.3. IIpoBepuTh cpeay pacTBopa npu
MOMOIIY KUCITIOTHO-OCHOBHOTO
UHIUKATOPA.

1.4. 1o6aBuTh K pacTBOpy KapOoHaTa
HaTpUs TUIPOKCUJT HATPHUS.

1.Kakoi uHAMKATOP JIy4ylIe UCITOIb30BaTh JJIS
OIlpeziesIeHus Cpebl pacTBopa?

2. CocTaBUTh COOTBETCTBYIOIME YPABHEHUS
XUMUYECKUX PEAKIUM, B MOJIEKYJISIPHOM U
MOHHOM BHJIAX.

AJropurm nposeaeHusi onbita Ne 3

BOHpOCLI H 3aJJaHuA

3amanue Ne 3. [IpoGiaeMHBIN OMBIT.
1.1. B ogny nmpoOupKy ¢ pacTBOpoM
cynbdara menu (II) mpuute pacTBOp
TUAPOKCUJIA HATPHUSL.

1.2. Bo BTOpY1O MPOOHUPKY C
pactBopoM cynbdata meau (1)
MIPWINTH PACTBOP KapOOHATa HATPHUSI.
1.3. CpaBHUTH LBET 00pa3yIOMIMXCS
OCAJIKOB.

1.4. OGpaTuTh BHUMaHUE HA
BBIJICJICHUE Ta3a B OJHOU U3
MPOOHPOK.

1.5. Onpenenuth, OTKyAa MOXKET
BBIJIETISATHCS 3TOT ra3?

1.6. IIpoBepuTh Ka4E€CTBEHHBIN
COCTaB ra3a ropsilen JIy4uHKOH.

1.7. OOBACHUTHL TPOUCXOSAIIIEE
SIBJICHHE.

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

Anroputm npoBeaeHusi onbita Ne 4

Bonpocol u 3a1anust




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

1.1. K pactBopy xsopuaa antomuausi | 2. CoOCTaBUTh COOTBETCTBYIOIIUE YPABHEHHUS
NPWIATH PACTBOP KapOoHAaTa HATPUA. | XUMUUYECKHUX PEaKIUid, B MOJICKYJIIPHOM U
MOHHOM BHIaX.

3. OTBETUTH HA BONPOCHI.

Jlns 94ero B MEAMIIMHCKON MPAKTUKE
UCIIOJB3YIOT PACTBOP MUTHEBOU COJBI JJIsI
MOJIOCKAHUSI TPU BOCHATUTEIbHBIX
3aboneBanusix ropaa? Kakosa poJib ruposnsa
B nipupojie? [loueMy pacTBOp Mblila IEHUTCS B
Boje?

3. O0padoTKa pe3yJbTaTOB ONBITOB

1. TlpoaHanu3upoBaTh COOTBETCTBUE IMOJYUYCHHBIX PE3YyJbTATOB TUIAM THUIPOJIH3A.
CnenaTtb COOTBETCTBYIOIINE BBIBOIBI.

2. ChopmynupoBaTh BBIBOABI O 3aBUCUMOCTH THUIIA TUIPOJIN3a U KUCIIOTHOCTH CPEIbI
pacTtBopa.

Paszgen 4. Crpoenme HM CBOHCTBa OpraHMvYecKux BemecTB. JlaboparopHas
padora 3. «IlosryyeHue 3THJIEHA M U3Y4YeHHE er0 CBOMCTBY

Ha3zBanue tembl Tema 4.2. «CBolicTBa OpraHUYECKUX
COCAMHEHU»
Pesynbrat oOyuenus: | YcraHaBiuBaTh 3aBUCHUMOCTh busuko-

XUMUYECKUX CBOWCTB OPraHUYECKUX BEIIECTB OT
CTPOEHUS MOJIEKYJI

OOmue KOMIETSHITUN OK 01, OK 02

1. Bonipocsl AJ141 10yCKa K J1a0OpaTOpHOi padore

a) chopMyJIUpyHTE LIeb MIIAHUPYEMOTO SKCIIEPUMEHTA;

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

B) OOBSCHHUTE, KAKUMU XHMHYECKHUMH CBOHMCTBaAMH O00JIQJal0T BEIIECTBA JIAHHOTO
KJIacca, KaKue KauyeCTBEHHBIE PEAKIUU I UX OOHAPYKEHUS UCTIONIb3YIOTCS;

r) OOBSICHUTE, KaK MOHO TMOJYy4YUTh BEIIECTBAa JAHHOTIO KJacca COEIUHEHUMN B
J1a00pATOPHBIX YCIOBUSIX;

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

€) TEepPEYUCIINTE OCHOBHBIC AaCIEKThI COOJIIOJICHUS TEXHUKH OE€30MacCHOCTH TIPH
pabote ¢ JIBX (3TWiOBBIN CIUPT), arpeCCUBHBIMU peareHTamu (KOHIICHTPUPOBAHHAS
CepHas KUCJI0Ta), HarpeBaTeIbHBIMU IPHOOpaMH (CIIUPTOBKA).

2. IIpoBeneHue onbITOB
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O6opynoBanue u nocyaa PeakTuBbI

1. CrexnstHHBIE TPOOUPKH 1. KonnearpupoBauusiii pactBop H,SO,
2. UlraTtuB ans npoOupox 2. DTUIOBBINA CIIUPT

3. CnuproBka 3. PactBop KMnO,

4. Cnuuku 4. bpoMHas Boja

5. Ilecok

AJsiroputm nposeaenus onbita Ne 1

BOHPOCLI H 3aJJaHudA

1. [Tony4uuTs 3THIIEH AeruapaTauuei STHIOBOTO
crnupTa, OOHAPYKUTh €r0, U3y4YUTh €r0 CBOKWCTBA.
1.1. B mpoOupKy HAJIUTh 2—3 MJI 3THJIOBOTO CIIUPTA
Y OCTOPOKHO 100aBUTh 6—9 M
KOHLIEHTPUPOBAHHOW CEPHOU KUCIJIOTHI. 3aTEM
BChINIaTh HEMHOT'O MPOKAJIEHHOT0 Tecka (IIeCOK WIn
MEJKUE KyCOUYKHU MEeM3bl BBOJAT AJISl TOTO, YTOOBI
NPEIOTBPATUTh TOTUKH KUAKOCTU MIPU KUIIEHUN).
3aKkphITh MPOOUPKY MPOOKOM € Ta300TBOJHOM
TpYOKOM, 3aKPENUTh €€ B IITATUBE U OCTOPOKHO
HarpeTh coAepKuMoe npooupku (puc.1)

CH,

Br, KMnOt
1.2. OcTOp0OXHO, PABHOMEPHO HAIPETh CMECH.
1.3. B apyryto npobupky HaneiTe 2—3 mi
pa30aBIEHHOTO pacTBOpa NIEpMaHraHaTa Kajus, U

1. YTo mpoucxoaut B
npobupke? Yro
HaOromaere?

2. K xkakomy tumy
XUMUYECKUX PEAKIUN
OTHOCSITCSL 3TU
npouecchl? Kak
Ha3bIBAIOTCS?

3. Kak mensiercsa okpacka
pactBopoB? [louemy?

4. Kakum mimamMeHeM
ropurt 3tuiieH? [louemy?
5. CocTaBUTh YpaBHEHUS
MPOTEKAIOIIUX
IIPOLIECCOB.
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MPOITYCTUTE YepPe3 HETO ra3.
1.4. B TpeTbio poOUPKY HATUTH 2—3 MJT OPOMHOM
BOJIbI, OITYCTUTh Ta300TBOJIHYIO TPYOKY 70 JTHA 3TOU
NPOOUPKHU U IPOIYCTUTH Yepe3 OPOMHYIO BOILY
BBIJICIISIFOILMICS Ta3.

1.5. BeIHYTh ra300TBOJIHYIO TPYOKY U3 pacTBOpa U
MMOBEPHYTH €€ OTBEPCTHEM KBEPXY, MOKECUb
BBIJICTISIIONIMICS Ta3 (puc.2).

C,H;O0H (aTuio-
BBIY CITUPT)

HzSO4

3. O0padoTKa pe3yJbTAaTOB ONBITOB

1. IIpoananm3upoBaTh COOTBETCTBUE IIOJIYYEHHBIX pPE3YyJbTAaTOB Ccrocobam
MOJIyUYEHHUsI HEIpelNebHbIX YIJIEeBOJOPONOB psaa dTuieHa (ankeHoB). CraenaTh
COOTBETCTBYIOIIHUMN BBIBO/I.

2. ChopmynupoBaTh BBIBOJ O PU3UKO-XUMUYECKUX CBOMCTBAX 3TUJICHA.

3. ChopmynupoBaTh BBIBOJ O CIOCO0ax OOHAPYKEHHUS TUIICHA.

2.2. OueHouyHbIe cpeacTBa PpyO0e:KHOro (TeMaTHYeCKOro) KOHTPOJA 10
AUCUMILTHHE « XUMUD)

PyOexHpiii (TeMaTHYECKU) KOHTPOJIb IO JUCHUIUIMHE «XHUMUS» MPOBOJUTCS B
(dbopMe KOHTPOJIbHBIX paboT MO pa3ziesiaM OCHOBHOI'O MOJIYJIS Ha OTAENIbHBIX 3aHATHUSX,
KEWCOB U y4eOHO-HCCIIe10BATENbCKUX TPOEKTOB.

2.2.1. KonTpoJibHbIE padOTHI M0 pa3aesiam

KoHnTtposibHble pabOThl MO XMMHUU KakK OLEHOYHBIE CPENCTBa PYyOEKHOIO KOHTPOJIS
3aBEpIIAIOT U3yueHue | uim 2 TeMaTH4eCKUX pa3ieIoB OCHOBHOTO MOIYJISL.

Pasznen 2. Xumnueckue peakuuu. Konrpoabnas padora «Ctpoenune Bemecrsa u
XHMHYECKHE PeaKIum»

KoHnTtponbHast paboTa COAEpKUT YEThIpE BUAA 3aJaHUI:

1. 3agaun HA COCTaBICHUE XUMHUYECKUX (HDOPMYJ TBYXaTOMHBIX COCIMHEHUN MO HX
Ha3BaHUIO.

32



2. 3amaud HaA COCTABJICHHE YpaBHEHUW pEAKUU: COEAUHEHHUS, 3aMEIICHHUS,
pasnoKeHus, 0OMeHa U peakui ¢ y4acTUeM KOMILUIEKCHBIX COEAMHEHUMN; OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUH.

3. 3ajgaHus Ha COCTaBJICHUE MOJEKYJISIPHBIX U MOHHBIX PEaKIMi THAPOJIU3a COJIEH,
YCTaHOBJICHHE U3MEHEHUSI KUCIIOTHOCTH CPEBI.

4. 3agaun Ha pacyeT KOJIMYECTBEHHBIX XapAKTEPUCTHUK IO YPABHEHUSAM XHUMHYECKUX
peaxiuii: MaccoBOil MM OOBEMHOM MOJMM BBIXOJA MPOAYKTAa PEAKLUU COCTUHEHHS OT
TEOPETHYECKHM  BO3MOXHOIO; OOBEMHBIX OTHOUIEHUMH  TIa30B;  KOJMWYECTBEHHBIX
XapaKTEPUCTUK MCXOJHBIX BEIIECTB U MPOJYKTOB PEAKIMH; MacChl (00bEM, KOJIUYECTBO
BEIIECTBA) TNPOJYKTa pEaKIUu, €ClIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBOpa C
oTnpeeIeHHOW MacCOBOM 1071 paCTBOPEHHOTO BEIIECTBA.

Pasnen 3. CrpoeHme M cBoiicTBa HeopraHmveckux BemecTtB. KoHTpoabHas
padora «CBOMCTBA HEOPraHMYECKHUX BeleCTB)

KoHTtposbHas paboTa coOnep UT TPpU BHIA 3a1aHUIA:

1. 3agaun Ha pacdyeT MacCOBOM J0JIU (MAcChl) XUMHUUYECKOTO JIEMEHTa (COSIUHEHUS)
B MOJIEKYJIe (CMECH).

2. IlpakTnueckue 3aJaHus MO KiIaccu(UKAMM, HOMEHKIAType MU XUMHUYECKUM
dopMylilaM HEOPraHMYECKHX BEIIECTB pa3JMYHBIX KJIACCOB: OINpEeNieHue Kiacca
HEOPraHWYECKUX BELIECTB, Ha3bIBaTh HEOPraHUYECKUE COCAMHEHUS IO MEXTYHAPOIHON U
TPUBUAJILHON HOMEHKJIATYPE 110 XUMUYECKUM (POpMyJiaM.

3. 3agaHus HAa COCTABIICHUE YPABHEHUN XUMHUUYECKUX PEAKIHUNA C yYaCTUEM IMPOCTHIX
U CIIO)KHBIX HEOPraHWYECKHUX BEIIECTB: OKCHJIOB METAJJIOB, HEMETAUIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPraHWYECKUX KHCIOT, OCHOBAaHMH M aM(OTEpHBIX T'MJIPOKCHJIOB,
HEOPraHUYECKUX COJIEH, XapaKTePU3YIOIIUX UX CBOICTBA U CITOCOOBI OTyUYEHUSI.

Pa3znes 4. CTpoeHue u cBoiicTBa OpraHuveckux BemecTrs. KoHTpoJbHas padora
«CTpoeHune u CBOMCTBA OPraHUYeCKUX BelleCTB)

KoHTposibHast paboTa COCTOUT U3 MSITH BUAOB 3aaHHI:

1. 3agaHusa Ha COCTAaBJICHHE HAa3BaHUN OPraHUYECKHX COCIUHEHUMN MO0 XUMUYECKUM
dbopmynam (B T.4. CTPYKTYPHBIM) C MCIOJIb30BAHUEM TPUBUAIBHON WM MEXAYHAPOIHON
CUCTEMATUYECKON HOMEHKJIATYPHI.

2. 3amaHusg Ha COCTaBJICHUE MOJHBIX M COKPAIEHHBIX CTPYKTYPHBIX (HopMyIl
OpraHMYECKUX BEIIECTB OTIEIBHBIX KJIACCOB IO HMX HA3BaHHUSIM B COOTBETCTBHM C
MEXAYHAPOJIHON HOMEHKJIATYPOM.

3. 3amauu Ha onpeeNneHue npocTeiiiei GopMyIibl OpraHU4eCKO MOJIEKYIIbI, UCXOIs
13 2JIEMEHTHOTO cocTaBa (B %).

4. 3agaHusl Ha COCTaBJICHWE YPAaBHEHU XMMHUYECKHX PEaKUui, UITIOCTPUPYIOIINX
XUMUYECKME CBOMCTBA C YYETOM MEXAHU3MOB MPOTEKAaHWs JAHHBIX pEakUuid u
F€HETUYECKOM CBSI3M OPraHMYECKUX BEIIECTB pa3HbIX KIACCOB, B T.4. LEMNOYKU
MIPEBPALICHUM.
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5. PacueTHsple 3aa4u 110 YPAaBHEHHSIM PEAKIUI C yHaCTUEM OPraHUYECKUX BEIIECTB.

Pasznen 5. Kunernueckne 1 TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUA
xumMudeckux peaknuii. KonrpoabHas patora «CKOpOCTh XHMHMYECKON peakuuu M
XHMHYECKOe PABHOBECHE)

KoHTposibHast padoTa COCTOUT U3 TPEX BUAOB 3a/1aHHIA:

1. PacueTHple 3a7auM Ha M3MEHEHHE CKOPOCTH XHMHYECKHMX B 3aBHCHMOCTH OT
KOHLIEHTPALMU PEarupyrolnX BEIECTB U TEMIIEPATYPHI.

2. 3amaun Ha pacyeThl TEIUIOBBIX A(P(HEKTOB XUMUUYECKUX PEAKIMA U OIMpeeieHHe
TUTA PeaKInU (110 TEII0BOMY 3P EKTy: 3K30- M SHI0TEPMUUYECKUE).

3. 3aganusa Ha npumeHenne npuHiumna Jle-IllaTense 11 HaX0XKIEHUS HAIIPABICHUS
CMEIICHUSI PABHOBECUS XUMHUYECKOM pEakIMu M aHauu3 (PakTopoB, BIUAIONIMX Ha
CMEUIEHUE XUMHYECKOTO PABHOBECHSI.

Pasznes 6. lucnepcusbie cucreMbl. KouTposibHas padora no teme «/lucnepcHsie
CHCTEMbD»

KoHTposibHast paboTa COCTOUT U3 JIBYX YaCTEH:

1. 3amaun Ha OPUTOTOBJIEHHE W pPAacyeT KOHLIEHTpAMU PAacTBOpoB (3 3amaun Ha
pacTBopeHHe, pa30aBieHle, CMEIINBAHNE PACTBOPOB).

2. 3amaHus Ha JIUCHEPCHBIE CUCTEMBI, HCIIOJIb3yeMble B  OBITOBOM U
MIPOU3BOICTBEHHOM JIEATEITLHOCTH Y€JI0BEKa (B BUJIE TECTOBBIX 3aJJaHUI).

[IpuBeneM mnpumepbl 3aJaHUl KOHTPOJbHOM paboTel mo Teme «CTpoeHue M
CBOIiCTBA OpPraHUYecKMX BelIeCTB», KOTOpas MPOBOJUTCA MOCIAE HU3YUYEHUs
oOyuaromumucs pasaena 4.

[Io wroram wusydyeHuss pazgena4d «CrpoeHHe M CBOMCTBA OPraHMYeCKUX
BellleCTB)» o0ydaronuecs OyayT CIOCOOHBI:

— OIpEeAeNATh INPUHAUIEKHOCTh BEUIECTB K PA3JMYHBIM KJaccaM OpraHMYECKUX
COEIMHEHMI1; TOMOJIOTH U H30MEPHI;

— Ha3blBaThb M3YyYECHHbIE BEIIECTBA MO «TPUBUAIBHOI» WIH MEXIyHAPOIHOU
HOMEHKJIATYPE;

— XapaKTepU30BaTh CTPOCHUE M XMMHUYECKHE CBOMCTBA M3YyUYEHHBIX OPraHUYECKUX
COCJIMHCHMUH;

— OOBSACHATH 3aBUCUMOCTb CBOWMCTB OPraHUYECKUX BELIECTB OT HMX COCTaBa M
CTPOEHUS;

— MPOBOJIUTH BBIUYUCIICHUS [0 XUMUYECKUM (POpMyJIaM U YpaBHEHHSIM.

TeMaTtuueckuii KOHTPOJIb OCYIIECTBIIAETCS METOA0M TecthupoBanus (1) uau B ¢popme
MUCHbMEHHOM paboThl, BKIIIOYAIOIIEH MpakThuueckue 3aaanus u 3aaauu (II).

IIpuBeaem npumep KOHTPOJIBLHOM padoThI B (popMme TecTOBbIX 3aaaHuii (I).

1.BemecTBo, cocTaB KOTOPOTO BhIpaxeH MoJieKynsapHoil popmyinoit C3Hg oTHOCHTCS
K KJ1accy:

1) apenst
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2) aJIKaHbI

3) aJKeHbI

4) aJIKUHBI

2.Ha3panue BemecTBa, opmyia koroporo: CHz-CH(CHj3)-CH,-CH,-OH
1) 6yranon-2

2) meHTaHoI-2

3) 2-meTnnOyTano-4

4) 3-meTrnoyTanon-1

3.BemiectBo, umeromiee popmyny CH,=CH, Ha3biBaeTcs:
1) Tomyon

2) 3THIICH

3) rmuepuH

4) nporaHon

4. BeniecTBO, Ha3BaHUE KOTOPOTO MPOIMUOHOBAS KHCIIOTA, UMEET (POpMYITy:

1) C,HsOH

2) (CH3).NH

3) CH;-CH,-COOH

4) C3HyOH

5. [l aikaHOB XapakTepHa peaKus:

1) npucoenunenus: H,

2) XJOpUPOBAHMS Ha CBETY

3) oOecupeunBanus pactsopa KMnO,

4) monumepu3auu

6. MeTaHoJ pearupyer c:

1) Hatpuem

2) BojIOM

3) BoOpoI0M

4) meTaHOM

7. YKCyCHas KMCJIOTA BCTyNAaeT B PEAKIHIO C:
1) AgNO;

2) NaCl

3) Na,CO3

4) H,0

8. BepHbI 1 yTBEP>KICHUS:

A. AMUHBI IPOSBJISIIOT OCHOBHBIE CBOMCTBA
b. AMUHOKHMCIIOTBI IPOSIBISIOT TOJIBKO OCHOBHBIE CBOMCTBA
1) BepHO TONBKO A

2) BepHO TOJIBKO b

3) BepHBI 00a YTBEPKACHUS
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4) HEBEpPHO HU OJJHO U3 YTBEPKIACHUI

9. Ypasuenne xumudeckoit peakunnu C,Hg+Cl,—C,HsCI+HCI siBstercs:

1) peakuueii 3ameneH s, MPOTEKAIOIIEH M0 PaTUKAIIBHOMY MEXaHU3MY

2) peakuuen npucoeAMHEHMs], MPOTEKAIONIEH 10 PaIUKATBbHOMY MEXaHU3MY

3) peakuuen 3aMeIIeHMs], POTEKAOIIEH [T0 HOHHOMY MEXaHH3MY

4) peakuueil NpUCOECTUHEHUS, TPOTEKAIOIIEH IO HOHHOMY MEXaHU3MY

10. B peakuuio «cepeOpsiHOTO 3epKaia» (C aMMHAYHBIM PAaCTBOPOM OKCHIa cepedpa)
BCTYIIAECT:

1) aTanon

2) rroKo3a

3) raunepuH

4) kpaxman

11. YcraHoBUTE COOTBETCTBHUE MEXY HAa3BAaHMEM BEIIECTBA M KJIaccoM (TPYMIOi)
OpTraHUYECKUX COCAMHEHUMN, K KOTOPOMY(-0if) OHO IPUHAJICIKHUT.

Ha3zBanue Bemectna

A) CH;COOH

b) CH3-CH,-CHj3

B) CH,=CH-CH,-CHj;

I') CH3-CH,-OH

Knacc oprannueckux coeTMHEHUI

1) omHOATOMHBIE CIUPTHI

2) yrieBOIbI

3) kapOOHOBBIC KHUCJIOTHI

4) apoMaTHUYECKHUE YTIIEBOIOPOIbI

5) HenpenenbHbIE YTIIEBOI0POIbI

6) peneNbHbIE YIIIEBOI0POIbI

12. B cxeme npeBpanieHun

1500°C Cakr +Br,

CH,— X;— 6en301 — X,

BelecTBaMu X1 U Xy COOTBETCTBEHHO SIBJISIFOTCS:

1) aerunen

2) oTUneH

3) 6pomMOeH301

4) xnopOeH30

5) dbenon

6) LUKJIOTeKCaH

13. Omnpenenute ModeKyIspHylo GopMmyny BemecTBa, coxaepxamero 37,5%
yriepoaa, 50% kucnopona u 12,5% Bomopona. OTHOCUTENbHAS TIOTHOCTh MAPOB 3TOTO
BEIIIECTBA 10 BOAOPOAY paBHa 16.
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1) CH3;0OH

2) C,HsOH

3) HCOOH

4) C¢HsOH

14. Ckonpko JTUTPOB Boaopoaa motpedyercs myis obOpazoBanus 10,2 T 3THIOBOTO
CIIUPTA U3 alleTalbACTH/IA, €CJIU BBIXOJ MPOYKTa peakiuu coctapisier 80%”?

1)6,2n

2)3,1n

3) 12,75 n

4)11,2n

IIpuBeneM npumep 3aaHuid 1Jisli TUCbMEHHON KOHTPOJIbHOM padoTs! (I1).

1. JlaiiTe Ha3BaHWUA OPTaHWYECKUM COCIAMHCHHSIM II0 XHUMHYECKHUM (GopMynaMm ¢
WCIIOJB30BaHUEM TPUBHATBHON MM MEXIYHAPOIHON CUCTEMAaTHYECKOM HOMEHKIIATYPHI:

a) Co,HsOH

6) (CH;).NH

B) CH3-CH(NH,)-COOH

r) C3HgN

1) CH;CH,HC=0

e) C¢HsCH,OH

2. CocraBbTe€ TMOJIHBIE M COKpAIEHHbIE CTPYKTYpHbIE (POPMYIJIBI OPraHHUYECKUX
BEIIIECTB OTJIEJBbHBIX KJIACCOB MO MX HA3BaHUSIM B COOTBETCTBUM C MEXIyHApOJIHOU
HOMEHKJIATYpOU:

a) METHJIOEH30]1

0) aHWIMH

B) 3-MeTmIOyTaHAIb

I') IMKJIOTE€KCEH

1) OyraaueH-1,2

e) 2-MeTuinponanos-1

x) OyTuH-1

3) aMMHOYKCYCHasl KUCJI0Ta

3. CocTaBbTe YpaBHEHUS XUMHUECKUX PEAKIIMI COTJIACHO CXEME MPEBPAILCHUN:

1500°C Cakr +Br;

CH,— X1— Xo— X3

VYkaxuTe TUIT 1 MEXaHU3M PEaKIui, Ha30BUTE 00pa30BaBIIIHUECs BEIIESCTBRA.

4. OnpenenuTte MOJICKYJIIpHYIO (OpMyITy BellecTBa, coaepxariero 37,5% yriepoa,
50% xucnopona u 12,5% Bogopona. OTHOCUTENbHAS TJIOTHOCTh MApPOB 3TOTO BEIIECTBA
110 BOJOPOAY paBHa 16.

5. CxoyibKO JHUTPOB BoAOpona moTpedyercss st oOpazoBanus 10,2 T 3THIOBOTO

CIIUPTA U3 alleTalIbAETHIA, €CJIU BBIXO MPOIYKTa peakiuu cocTaBisieT 80%?
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2.2.2. Keiicol

Keiicel ucnonp3yroTcsi B KaueCTBE OLEHOYHOTO CPEACTBA B pasleiie 8 MPUKIATHOTO
MOJIYJIsI, UX COJIEp KaHHE OMPEENsieTCs] ¢ y4eToM MNpodecCuOHATbHOM HalpaBICHHOCTH
oOpazoBarensHO# porpamMmbl CI1O. TIpuMepbl BO3MOXKHBIX TEM KEHCOB:

1. [ToTenenue kuMaTa M BRICBOOOKICHHE TA30BBIX THAPATOB CO JTHA OKEaHa.

2. Byayue marepuainsl s aBHa-, MalIMHO- U TPHUOOPOCTPOCHHSI.

3. HoBble maTepuaibl 17151 COJIHEYHBIX OaTape.

4. JlexapcTBa Ha OCHOBE PACTUTEIIBHBIX MPENApPaTOB.

5. XMMUYECKHE 3JIEMEHTHI B )KU3HH YEJIOBEKA.

6. Bonopoanas sHepreTuka.

[TpuBenem npumepsl kericoB 1o xumuu (aBTop ['omy6eBa MHHa BoprcoBHa, yautenb
xumud, https://urok.1sept.ru/articles/636947).

Keiic Nel. «XJu10p B )KM3HU 4€/I0BEKA)

B Anonuu oObenuHeHHBIMU cuiamMu HaluoHaabHOTO WHCTUTYTA 3/I0POBbI U

[IpedexkrypHoro ynuBepcutera CuA3yOKHM OBUIO MPOBEAEHO HCCIENOBAHHUE. YUYEHbIE
BBUSICHUJIM, 4YTO €CTECTBEHHBIC OPraHMYECKHE BEIIECTBA BCTYNAIOT B PEAKIUIO C
XJIOPUPOBAHHOM BOAOW M3-TIOJ KpaHa, 00pa3ys OINAaCHbIE COECIUHEHHs, KOTOPbIE MOTYT
CIIy’)KUTbh NPUUYMHOMN paka. Takue coenuHeHus HasbiBaroTCd MX, T0 ecTh «MyTareH ukc»
n «Hens3BecTHbI MyTaren».

3agaHus:

1. IlpeanoxuTe cnocoObl YMEHBIIEHHUS SIIOBUTOTO BIMSHUS XJI0pa B MUTHEBOM BOJIE
Ha OPTaHU3M YE€JIOBEKa.

2. Ucxons u3 cBoei KU3HEHHON MPAKTUKH, TPUOIU3UTEITFHO PACCUUTANTE, CKOJIBKO
XJIOPUPOBAHHOM BOJBI BBl UCIOJIb3YETE B TEUEHUE THS U JUUISl KAKUX LIETIei?

3. Kakue opransl yenoBeka 00JIbllie BCEro CTPajatoT OT BO3AeHCcTBUs Xaopa?

4. Kak BIUs€eT XJOpUPOBAHHAS BOJA HA YEJIOBEKA MPU KylaHUU?

5. Haligute nOomoNHUTENBHYIO  MHGOpPMaNMIO O 3aMEHe XJiopa Ipu
00e33apakMBaHUU BO/JIbI.

6. Vccnenyiite pazivuHble TOBApbl OBITOBOM XUMHHM B CBOEM jaome. CocCTaBbTe
CIHMCOK XJIOPCOJEP)KALIUX COCAMHEHHH, YKaXUT€ MeEpbl 0€30MacHOCTH IpHU padbore ¢
HUMH.

Keiic Ne2. «Bogopoaomoouiu — mar B Oyayuiee»

Atromobmmn Honda FCX Clarity Ha BOZOpPOAHBIX TOIUIMBHBIX 3JEMEHTAX 37T 10
noporam EBpomnsl ¢ 2009 roma. B 2011 rony Honda npucoenununace K eBpONencKoMy
napTHepcTBy 3kosiornuHor sHeprum (CleanEnergyPartnership), mocie yero BbiBena Ha
MEPBbI TUIAH MPOM3BOJCTBO HKOJOTMYECKHM YHUCTHIX aBToMoOwmiei. A Ha Ilstom
MockoBckom MexayHapoaHnoM aBTocaione BA3 mpeactaBui cBol0 HOBUHKY «Jlana-
AHTA11» ¢ Oa/sIoHaMH BOJIOPOJIa M KUCIOPOa.

3aganus:
38


https://urok.1sept.ru/articles/636947

l.ITouemy MHOTHE aBTOMOOWJIbHBIE KOMIAHUHM pa3padaThIBAIOT aBTOMOOWIIH,
paboTarolire Ha BOJOPOJAHOM TOTUIUBE?

2.Kak BBIXJIONHBIE Ta3bl aBTOMOOUIIEH, paboTalouX Ha YriIeBOJAOPOJHOM TOILIMBE,
BJIMSIIOT Ha 3JI0POBbE UeIoBeKa?

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

4. Haiinute 1OTOTHUTENRHYIO HHGOPMAITHIO 00 UX YCTPOMCTRBE.

5.Ecnu B Bamield ceMbe WJIM y BalllUX 3HAKOMBIX €CTh aBTOMOOWIIM, MOJICUUTANTE,
CKOJIBKO MPHUOIU3UTENBHO JINTPOB OCH3MHA, ra3a U KaKOH MapKH UCIIOJIb3YeTe €KETHEBHO.

6.Kakue BemiecTBa M B KaKOM KOJMYECTBE MOTYT HAaXOJUTHCA B BBIXJIOMHBIX razax
BallluX aBTOMOOMIICI?

2.2.3. Y4eOHO-HCCIe0BATEIbCKUAN NTPOEKT

VYuebHo-ucciaen0BaTeNbCKUIl MPOCKT SABISETCA OCHOBHBIM CIOCOOOM  OLIEHKH
pe3yabTatoB 00yueHHs, CHOPMUPOBAHHBIX Yy OOydYalOlUXCS B XOJI€ OCBOCHUS
MIPUKJIATHOTO MOAYJSL XMMHHM B pasnenax 9.1. m 9.2. MccnenoBanue 1 XUMHYECKUN aHAIIA3
00BeKTOB  OMocdepbl/TexHochepbl (¢ yueTomM  Oyaymieil  nmpogeccuoHaIbHOU
JESATEeIIbHOCTH).

[TpuBeneM mnpuMep NPOEKTHOTO 3ajlaHusi, paboTa HaJX KOTOPHIM HAUYMHAETCS C
Hayaja pasjena, a JCTalbHOE BBINOJHEHHE 3aJaHui B TIpynmax U odopmieHUE
PE3yNbTATOB MPOEKTHOM JESITEIIbBHOCTU POU3BOJIUTCA B KOHIIE M3yUEHHUS pa3jiena.

OOmast Tema NpoekTa, MPUBEAEHHAS HUXKE, B JAJIbHEHIIEM JIEKOMIIO3UPYETCS IO
(aceTHOMY MPUHUUITY B 3aBUCMMOCTH OT MOJYy4YaeMOH OOYy4YaroIIMMHCS CIELHATIbHOCTH
(mpodeccun), a Takke Kaxkjaas TpyIiia MOXKET pacCMOTPETh Oosiee yriyOJIEHHO OJWH W3
00s13aTeNIbHBIX COJEPKATEIbHBIX KOMIOHEHTOB (ITOATEM) IPOEKTA.

Ha3panme mpoexkTa: cocTaBjeHME MpPOEKTa I[BETHUKa/caga/oropojaM B
3aBUCUMOCTH OT COCTaBa MPOAHATU3NPOBAHHBIX IIOYB.

IIpo6iema wucciaegoBaHUsA: OINPEICICHUE BO3MOXHOCTH pPa30MBKU IIBETHHKA B
COOTBETCTBUM C JU3ANHEPCKUM 3alPOCOM M HEOOXOAMMOCTH aaNTallUK JAU3AHHEPCKOTO
MPOEKTa K IOYBEHHBIM M KIUMATUYECKUM YCIOBUSIM Ha OCHOBAaHUU MCCIIEOBAHUS
XUMHUYECKOTO COCTAaBa MOYB MPEAJIOKEHHOTO YYacTKa.

Henr mnpoekTa: oOnpenennuTs BIWSHHE XHMHYECKOIO COCTaBa IIOYB Ha
IIPEJIOKEHHOM YYaCcTKE Ha ACCOPTUMEHT PACTEHHH, PEKOMEHJOBAHHBIX K IOCAJIKE IS
peayin3aluy BEIOPaHHOTO JU3aifHEPCKOrO MPOEKTA.

3amayu npoekra:

1) wuccnegoBaTh XHWMHMYECKHH COCTaB, CTPYKTYpPY, KHUCJIOTHOCTh TIOYBBI Ha
MPEAJIOKEHHOM YYaCTKE;

2) uccneaoBaTh MHCOJSILIUIO OTBEIEHHOTO JJIsl [IBETHUKA y4acTKa;

3) IpeasoKNUTh MEPHI IO YJIYUIIEHUIO KaueCcTBa MMOYBBI TyTEM BHECEHUS Pa3JIMYHBIX
ynoopenuit 1 100aBOK Ha MPEUIOKEHHOM YJacTKe B cllydyae HE0OXOIMMOCTH;

39



4) ompenenuTh AaCCOPTUMEHT PACTEHUUW B COOTBETCTBUU C  BBISIBJICHHBIMH
0COOEHHOCTSIMU MCCJIEIOBAHHOIO y4acTKa U IM3aifHEPCKUM 3aIpPOCOM;

5) cocTaBUTh OCAIOYHYIO BEOMOCTH;

6) MOArOTOBUTh W MYOJIMYHO TNPEICTaBUTh IMPE3CHTALMIO IO TEME MPOEKTa B
KOMaHze€.

Pe3yibTarhl 00yueHus:

— ONpPENEeTATh MepeueHb HEOOXOIUMBIX HCCICOBAHUN XUMHUYECKOTO COCTaBa TIOYB U
y4acTKa JiJis1 COCTABJICHUS WU aJanTalluid paHee pa3pab0TaHHOIO MPOEKTa [[BETHUKA;

— OIKCHIBATh 3aBUCUMOCTH aCCOPTUMEHTA PACTEHUN OT KadecTBa MPEJI0KEHHOM
MOYBBI JJI1 00YCTPOMCTBA IIBETHUKA;

— CHOCOOHOCTb HCIIOJIb30BaTh COBPEMEHHBIE CpEJICTBa IIOMCKA, aHaiu3a W
WHTEpIpeTanuu HHPOpMauu, 1 WHOOPMAITMOHHBIC TEXHOJIOTUH JIJIS1 BHITIOJHEHUS 3a7a4
npodeccruonanbHoi nestenpHocTH (OK-2);

— cnocoOHOCTh A(DPEKTUBHO B3aMMOJACHCTBOBATH U PabOTaTh B KOJUIEKTUBE U
komane (OK—4).

Pe3yabTat npoekTHOH padoThl 00yYAKOIIEroCH:

— Maker / BujeoMmarepuan / medatHele cpeactBa / 3D-monenum KOCMUYECKOMH
TEXHOJIOTMM, TIPE3CHTAllUsd PE3yJbTaTOB HCCIENOBaHUSA Ha MPOo(ecCHOHATBHBIX
KOHKYpCax.

dopMa npeacTABJIEHUS Pe3yJIbTATOB MPOEKTHOH PadoThI:

— 3alUTa TPOEKTa C HCIOJb30BAHUEM CPEJCTB BHU3yaIM3allMM U JEMOHCTpaluu
npoaykTa ( / maketa / Bumeomarepuana / medaTHbix cpencts / 3D-moaenu (py HaTU4um).

Bo3MoskHbIEe BADHAHTHI T€M MPOEKTOB!

I. MHccnemoBanme coctaBa MHUHEPATBHOW BOJIbI M PEKOMEHAAMU IO €€
MCIIOJIb30BAHUIO.

2. WccnenoBanue pa3pylialomero JACUCTBUS MPUPOIHONW BOJBI HA CTPOUTEIHHBIC
MaTepHuabl.

3. CocraBieHue NPOEKTa I[BETHUKA/Oropoja/caria B 3aBUCUMOCTH OT COCTaBa
MIPOAHAIM3UPOBAHHBIX IMOYB B COOTBETCTBUU C JU3AWHEPCKUM 3alPOCOM (MOHOXPOMHBIN
[[BETHUK, [IBETHUK OJHOJIETHUKOB, MHOTOJICTHUKOB, JICKOPATUBHBIA OTOPOJI U JIp.).

4. CocraBieHue cOAJIAaHCUPOBAHHOTO MEHIO Ha JIeHb (HEIENI0) B 3aBUCUMOCTH OT
coJiepKaHUsl XUMHUYECKUX MaKpO YU MUKPOAJIEMEHTOB B MPOAYKTaX MATAHMUS.

5. UcciaenoBanne KauyecTBa MUTHEBOI BOJIBI.

6. UccrnenoBanue mpoO BOJOMPOBOIHOM BOJIBI HA TIPEAMET YCTPAHEHUS KECTKOCTH.

7. YcTpaHeHue JKECTKOCTH BOJBI B CEIIbCKOXO3AMCTBEHHON AESITEIbHOCTH.

8. KoHTpoap KkauecTBa TEXHWYECKOH BOJBI Pa3HBIX BHJOB B COOTBETCTBHUU C
Meroaukamu 1o 'OCT.

9. Co3nanue 1eKOpaTUBHOM IITYKATYPKHU.

10. ITurmeHTHI B U3AETUIX U3 CTEKIIA.
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11. UccnenoBanue pa3pyiiaroniero 1elCTBUsL BOJbI HA CTPOUTEIIbHbIE MaTEPHAIbI.

12. OtieHka cocTosiHus BO3yXa paboyeil 30HbI CreuaInucTa (TEXHOI0ra, CTPOUTENs
U T, C y4yeToM o0OJacTd mpodhecCUOHATBHOM MAESTENbHOCTH) B COOTBETCTBUHU C
HOPMaTUBHBIMH JIOKYMEHTaMU

2.3. OuneHovHble CpeACTBA NPOMEXKYTOYHOH AaTTeCTAUMH MO JAUCHUIIMHE
«XuMHUA»

[IpoMexyTouHas aTTecTalds MO IJUCHHUIUIUHE «XUMHUS» MPOBOAUTCSI B (opme
sk3ameHa. Kaxapli 5SK3aMeHAIlMOHHBIM OWJIET COCTOMT M3 Tpex 3ajanuii: 1)
TEOPETHUYECKOE 3aJlaHre B BUJE BOMPOCA U3 TEOPETHUUYECKOTO COAECP>KaHUS OCHOBHOTO U
NPUKJIAJAHOTO MOJYJIEH; 2) MpaKkTUYECKOE 3a/laHue (COCTaBIEHUE YPABHEHUN XUMUYECKHUX
peaKkuMii ¢ y4yacTUEM HEOPraHWYECKHMX WM OPraHUYECKUX BEIIECTB, B T.4. LEMOYEK
MpEBpallleHU M KAYeCTBEHHBIX pEAKUUMH OOHAapyKEHUs; XUMHUYECKUX (opmyn
HEOPraHMYECKUX M OpPraHMYeCKUX BEIIECTB, B T.4. CTPYKTYPHBIX; 3aJaHusl IO
HOMEHKJIAType HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB; OLIEHKA U3MEHEHUS CKOPOCTU
XUMUYECKOM pEaKk[Mu M HAlpaBJICHHUsS CMEIICHHUS PAaBHOBECHS C HCIIOJIb30BAHUEM
npunuumna Jle-1llarense; oneHka XMMUYECKOTO COCTaBa M 0OOCHOBaHHE MPUMEHHUMOCTH
oObekTa Omo- uinu TexHocdepsl U T.0.); 3) pacueTHas 3agada (pacueThbl MO yPaBHEHHIO
XUMUYECKUX PpEaKIUi, pacyeT MaccoBOM J0aM (Macchl) XHMHYECKOTO 3JIEMEHTa
(coenuHeHus) B MOJIEKYJe (CMEcCH); OnpeneseHrue npocTeued GopMysbl OpraHnyecKon
MOJIEKYJIbI, MCXOJs W3 JIIEMEHTHOro cocraBa (B %); pacueTbl TEIUIOBBIX 3((EKTOB
XUMUYECKUX PpEAKIM; pacyeTbl 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM pEeaKkIuu OT
KOHLIEHTPALMX U TEMIEPATYPHI U T.I1.).

[IpuBenem mpumep 3K3aMEHALMOHHOTO OUJIeTa.

3aganme 1.

Kakoi1 pacTBOp MCHONB3YIOT [JIsi KaUECTBEHHOM PEaKUHUM ONPEHEIEHUS XJIOPHUJIOB,
OpomMu0B, MoauaoB? Hanummre ypaBHEeHUs: peakuuid 1 000CHYINTE OTBET.

3ananue 2.

JlaHa cxeMa MpeBpalleHU.

C,HSOH A1203:400°_, 51 KMnO4, H20,020°_ sy HBr(ws6).t_, 3t sy~ yCyH,0

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

3aganme 3.

Omnpenenure MaccoBbl€ JTOJIM XMMHUYECKHUX 3JIEMEHTOB B okcuje amoMmunusa Al,Oz u
BBIPA3UTE UX B MPOIEHTAX.

41



3ak/jIoueHue

Taxum 00pa3zoM, (poHA OLIEHOYHBIX CPEACTB IO JUCHUILUIMHE «XUMHSD» COCTOUT U3
OLICHOYHBIX CpPEJICTB TEKYILEro, PYOEKHOTO (TEMaTH4YECKOro) KOHTPOJIA U 3aJaHUi
IIPOMEKYTOUYHON aTTECTALUH.

B y4eOHO-METOAMYECKOM KOMIUIEKCE MPHUBEAEHBI NPUMEPHI 3aJaHUil, KOTOpHIE
ABJISIOTCS MOZAENBbHBIMU. Kaknplll Npernojasarelb, B CBOIO OYEpEelpb, B PaMKax CBOEHU
METOJIMYECKON JIeATEIHHOCTH CaM MPOEKTHPYET U pa3padaThiBaeT CpelCcTBa OOYUCHHS U
KOHTpOJIA, @ TakXe BBIOMpPAeT METOAbl M OpraHu3aluOHHBIE (OPMBI HCXONd U3
OpraHMU3alMOHHO-TIEJarOTMYECKUX YCIIOBUH 00pa30BaTEIbHOIO Mpolecca, COOCTBEHHOTO
OIBITA, YPOBHS ITOATOTOBJIEHHOCTH U MOTUBALIUHU CTYJEHTOB.
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