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1. ITacnopT OlI€eHOYHBIX CPEACTB MO AUCIHUIINHE «XUMHUD)

Jlns opMupoBaHusi, KOHTPOJIE M OIEHKA Pe3yJbTaTOB OCBOCHUS
00111e00pa30BaTeIbHON JUCHUIUIUHBI «XUMUS» pazpadoTaHa CUCTEMa OI[CHOYHBIX
MeponpusTui, yuutbiBatomas TpeboBanus D®I'OC COO (npeameTHbIC
pe3yabTathl) 1 ®I'OC CIIO (0ob6mue u npodeccrnoHaabHbIe KOMIIETCHITUN ).

BaxxHolt 0COOEHHOCTBIO CIPOEKTUPOBAHHOM CUCTEMBI OLIEHUBAHMSI SIBISETCS
COTJIACOBAHHOCTh OIIEHOYHBIX MEPONPUSATUNA W 3alIaHUPOBAHHBIX PE3yJIHTATOB
oOyuenus. Kaxxnoe olleHOUHOE MEepoIpusiTUe HanpaBiIeHO HAa (OPMHUPOBAHUE WU
U3MEpPEHUE 3HAHUS / YMEHUS B KOHTEKCTE, YKa3aHHOM B pe3yJbTaTre 00y4eHHUs.

B  gucnunnuae «XuMus» K OCHOBHBIM  OILIGHOYHBIM  MEPOIPHUATHUSIM
OTHOCSITCS: 3aJ]JaHusl B TECTOBOM (popme, MpakTUYECKHUE 3aJlaHHs Ha COCTaBJICHHE
ypaBHEHUN  peakiuii, KIacCUPUKAIUI0 U  HOMEHKJIATYPY  XUMHUYECKHX
COCIMHEHU, pacyeTHble  3ajayu, JabopaTopHble  pabOThl, MPAKTUKO-
OpPUCHTHPOBAaHHBIC 3aJaHusi (pacueTHble W TeopeTudeckue). B mnpukmagHbix
MOJAYJISIX B KaueCTBE OLICHOYHBIX MEPOIPHUATHM TaKKe 3alljlaHUPOBaHBI KEHCHI U
y4eOHO-UCCIIEIOBATENBCKUE MTPOEKTHI.

Peanuzanus olleHOUYHBIX MEPONPHUATHI MO XMMHH 3aIlUIaHUPOBAaHA B paMKax
TEKYIIET0, pyOex HOro (TEMaTHYECKOT0) KOHTPOJIS U MPOMEKYTOUHOM aTTecTaliuu
10 TUCIUIUINHE.

Cuctema OLEHOYHBIX MEpPONPUATHA MO XMMHHU MPEACTaBICHA B NACIOPTE
OIICHOYHBIX CpeacTB (Tabnuma 1).



Tabauma 1. [TacmopT OLEHOYHBIX CPEJICTB MO TUCIUILINHE «XuMust» (Bapuant 2)

Ne Mopnyas / Pasnea / Tema PesynbTaT 00y4yeHust THIIBI OLIEeHOYHBIX MEPONPUATHI
I OcHoBHOE conep:xanue
1 |Pa3pen l. OcHoBbI cTpoeHust |PopMyanpoBaTh 6a30Bble IOHATHS
BellecTBa 1 3aKOHBbI XMMHHU
1.1 |Crpoenue atoMoB xumuueckux |CocrtaBnath xumuueckue popmyasl | 1. Tect «CTpoeHne aToMOB XMMHUYECKUX 3JIEMEHTOB U MIPUPO/Ia
AJIEMEHTOB U NpUpPOIA COEIMHEHUI B COOTBETCTBHUHU CO XUMHYECKON CBSA3M.
XMUMHYECKOH CBS3U CTENEHbIO OKHCIIEHUS] XUMUYECKUX 2. 3aa4yn Ha COCTABJICHNE XUMHYECKHIX (DOPMYIT TBYXaTOMHBIX
AJIEMEHTOB, UCXO/IS U3 BaJICHTHOCTH U |COEIUHEHHH (OKCUAOB, CYIb(QHUA0B, THAPUIOB U T.I1.)
ANIEKTPOOTPHULIATEIBHOCTU
1.2 |Ilepumoanyeckuii 3aK0OH U XapakTepu3oBaTh XUMHYECKHE [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKHE 3aJaHNS Ha
tabmuna J.1. Menneneepa JJIEMEHTHI B COOTBETCTBHH C UX XapaKTepU3alUo XUMHUUECKUX d1eMEHTOB: «Merayumdeckue /
IIOJIOKEHUEM B IIEPHOAUYECKON HEMETAJJIMYECKUE CBOMCTBA, dJIEKTPOOTPULIATEILHOCTD U
CHUCTEME XUMUYECKHUX JJIEMEHTOB CPOJICTBO K DJIEKTPOHY XMMHUYECKHUX 3JIEMEHTOB B COOTBETCTBUE C
.. Menpeneena UX JJICKTPOHHBIM CTPOECHHUEM M TOJIO)KEHHEM B MEPUOINYECKOM
cucreMe xumudeckux sneMeHToB J[.M. MenneneeBay»
2 |Pa3gen 2. Xumuueckue CocTaBiisiTb ypaBHEHMSI U CXEMbI KonTpoasHnasi padora

peakuun

XHUMHMYECKHX PeaKiui

«CTpOCHI/Ie BE€IIECTBA U XUMHYECCKHE PCAKIUN




Ne Mopnyas / Pasnea / Tema PesynbTaT 00y4yeHust THIIBI OLIEeHOYHBIX MEPONPUATHI
2.1 |Tumpl XHMAYECKUX PEAKITHIA CocTaBiTh peakiMu COCTMHECHMUS, 1. 3amaum Ha cocTaBlieHHE YPaBHEHUHN PEAKITH:
pasioxenus, 0OMeHa, 3aMelIeHus, — COEJIMHEHUS, 3aMEeLLEHUs, pa3IokKeHus,, 0OMEHa U peaKIuii ¢
OKHUCITUTEIILHO-BOCCTAHOBUTEIILHBIC | y4acTHEM KOMIUIEKCHBIX COECMHEHUH (Ha puMepe
peakuuu U peakiuu TUAPOKCOKOMILIEKCOB QIFOMUHMSI U IIUHKA);
KOMILJIEKCOOOpa3oBaHus (Ha IPUMEpPE |— OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX PEAKIIUi C
TUAPOKCOKOMILJIEKCOB AJIIOMUHUS U |MCIIOJIb30BAaHUEM METO/1a JIEKTPOHHOTO OanaHca;
LIMHKA) C Y4aCTUEM HEOPraHMYECKUX |— C y4acTHEM KOMIUIEKCHBIX COETUHEHUH (Ha mpumMepe
BELIECTB TUAPOKCOKOMILJIEKCOB IIMHKA U aJTFOMUHUSA).
2. 3agauM Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTHUK IIPOIYKTa
pEeaKIny COCTMHEHH S, MAaCCOBON MJTM OOBEMHOM J0JTH BBIXO1a
MPOJYKTA PEaKIUU COETUHEHHS OT TEOPETUYECKH BO3MOKHOTO;
00BEMHBIX OTHOILIEHUH Ia30B; KOJMYECTBEHHBIX XapaKTePUCTUK
UCXOJIHBIX BEILECTB U MPOIYKTOB PEAKLMHU; MACChI (00bEM,
KOJINYECTBO BEILIECTBA) MPOJYKTa peaKluH, €CIIM OJJHO U3
BEIIIECTB JaHO B BUJIE PaCTBOPA C ONPEAEICHHON MAacCCOBOM 10
pPacTBOPEHHOIO BEILECTBA
2.2 |DAEKTpOIUTHYECKAS CocraBnsaTh ypaBHeHUs XUMU4eckux |1. 3agaHus Ha cOCTABIEHHUE MOJIEKYJISIPHBIX M HOHHBIX PEAKLUHI C
JMCCOLIMALIUS U HOHHBIM OOMEH |peaKkiMy HOHHOTO OOMEHA € yJaCTHEM |y4acTHEM OKCHUIOB, KUCIOT, OCHOBAaHUH U COJIeH, HOHHBIX
HEOPraHUYECKUX BEILECTB peaKuui THIPOIN3a COJIEH, yCTAHOBIICHUE U3MEHEHUS
KHCJIOTHOCTH CPENBI.
2. JlJabopaTopHas padboTta «Peakuuu ruposmsar
3 |Pa3gen 3. Ctpoenue n HccnenoBath cTpoenne u cBoiictBa | KonTposabHas padora «CBoHCTBa HEOPIaHHYECKHUX BelIECTB)

CBOIICTBA HEOPIraHUYECKUX
BellecTB

HEOPraHm4e€CKMux BEIecTn




Monayas / Paznen / Tema

PesynbTaT 00y4yeHust

THIIBI OLIEeHOYHBIX MEPONPUATHI

3.1

Knaccudukamys, HoMeHKIaTypa
Y CTPOCHHUE HEOPTaHUIECKUX
BEILIECTB

KnaccupunupoBaTs HeOpraHudeckue
BEIIECTBA B COOTBETCTBUU C UX
CTPOEHUEM

1. Tect «HomeHnknarypa u Ha3BaHUE HEOPraHUYECKUX BELIECTB
UCXOJIS U3 UX XUMHUYECKOH (POPMYITBI T COCTABIICHHE
XUMHAYECKON (POPMYIIBI HCXOS U3 HAa3BaHUS BEIIECTBA I10
MEXKyHapOAHOU MIIM TPUBUAIBHON HOMEHKIIATYPEY.

2. 3ajaun Ha pacvyeT MacCOBOM JIOJIH (MACChl) XUMHYECKOTO
aJIeMeHTa (COeIMHEHNs) B MOJIEKYJIe (CMecH).

3. IlpakTryeckure 3a1aHus 1O Kiaccu(UKAINK, HOMEHKIIAType U
XUMHYECKUM (pOpMyiiaM HEOPraHUYECKHUX BEIIECTB Pa3IMNUHbIX
KJIACCOB.

4. IlpakTrueckue 3a/1aHus Ha ONpeAeTIeHIe XUMHUYECKON
AKTUBHOCTH BEILECTB B 3aBUCUMOCTH BH/1a XUMUYECKOU CBSI3U U
THTIA KPUCTAIUINYECKON PEIIETKH

3.2

Du3nKo-XUMHUYECKHE CBOMCTBA
HEOPraHUYECKHUX BEIIECTB

YcranaBnuBaTh 3aBHCHUMOCTh
(U3HKO-XMMUYECKHUX CBOMCTB
HEOPraHMYECKUX BEIIECTB OT
CTpOEHUS aTOMOB M MOJIEKYJI, a TAKXKe
TUIA KPUCTAJUIMYECKOM pEIIeTKH

1. Tect «OcoOEHHOCTH XUMUYECKHUX CBOMCTB OKCHJIOB, KHCIIOT,
OCHOBaHUH, aM(DOTEPHBIX TUIPOKCUIIOB B COJICI.

2. 3aj1aHus HA COCTABJICHUE YPAaBHEHUM XUMUYECKUX PEAKIIHH C
Y4acTUEM MPOCTHIX U CIOXKHBIX HEOPTaHUYECKHX BEIIECTB!
OKCHJIOB METAJLJIOB, HEMETAJJIOB 1 aM(POTEPHBIX AJIEMEHTOB;
HEOPraHUYECKUX KUCIIOT, OCHOBAaHUN U aM(pOTEPHBIX
TUAPOKCUIOB, HEOPraHUYECKUX COJIEH, XapaKTePU3YIOLIUX UX
CBOMCTBA U CIIOCOOBI MOTyYEHUSI.

3. [IpakTHKO-OpHUEHTUPOBAHHBIE TEOPETUUECKUE 3aJaHUS HA
CBOMCTBA U MOJIyYeHUE HEOPTAHUYECKUX BEUIECTB.

4. JlaboparopHas paboTa «CBOICTBA METAJUIOB U HEMETAILIOB




Ne Mopnyas / Pasnea / Tema PesynbTaT 00y4yeHust THIIBI OLIEeHOYHBIX MEPONPUATHI
3.3 |IIpousBoacTBo Heopranndyeckux |OOOCHOBBIBATH 3HAUEHUE U [TpakTHKO-OpUEHTHPOBAHHBIE 33JaHUS 10 COCTABJICHUIO
BELIECTB. 3HAYECHUE U IPUMEHEHUE HEOPTaHUYECKUX XMMHUYECKUX peaKuil ¢ yHaCTHEM HEOPraHUUECKUX BELIECTB,
IIPUMEHEHHE B OBITY U Ha BEIIECTB B OBITOBOM M UCTIOJIB3YEMBIX JUIS UX UACHTHU(PHUKAINA U TPOMBIIUICHHBIX
IIPOU3BOJICTBE IIPOU3BOJICTBEHHOM JESTEIbHOCTU CIIOCOOOB IMOJIyYEHUs
YesloBeKa UX (PU3NKO-XUMUYECKUMHU
CBOMCTBaMH
4 [(Pa3ngen 4. CTtpoeHue u HccaenoBathb crpoenue v ceoiictBa |KonrposbHas padora
CBOICTBA OPraHMYeCKHUX OPraHU4YeCKHUX BelecTB «CTpoeHue U CBOIICTBA OPraHMYeCKHUX BellecTB)
BelEeCTB
4.1 |Knaccudukamnus, crpoerne u | KmaccudummpoBaTs oprannueckue 1. 3amanus Ha cOCTaBJICHUE Ha3BAHUM OPTraHUIECKUX COSTMHEHUN
HOMEHKJIaTypa OPraHM4eCKUX  |BELIECTBA B COOTBETCTBUHU C UX [0 TPUBUAIBHON WJIM MEXJIYHAPOIHON CHCTEMaTH4eCKON
BELICCTB CTPOCHHUEM HOMEHKJIAType
2. 3a7aHus Ha COCTABJIEHUE MOJIHBIX U COKPALICHHBIX
CTPYKTYPHBIX (POPMYJT OPraHNYECKUX BEIECTB OTIEIbHBIX
KJIaCCOB
3. 3agauu Ha OMIpPECIICHHE MTPOCTEHIIEH (POPMYIIBI OpraHUYECKON
MOJIEKYJIbI, HCXO/Isl U3 3JIEMEHTHOTO cocTaBa (B %)
4.2 |CBolicTBa OpraHu4eCcKNX YcranaBiuBaTh 3aBUCUMOCTD 1. 3ajanus Ha cocTaBlieHHE YPaBHEHUIN XMMHUYECKUX PEaKIUii ¢

COeTMHEHUN

(I)I/ISI/IKO'XI/IMI/I‘IGCKI/IX CBOMCTB
OPraHu4YCCKUX BCIICCTB OT CTPOCHUA
MOJICKYII

Y4aCTUECM OPraHUYCCKUX BCIICCTB HA OCHOBAHWU UX COCTaBa U
CTPOCHUA.

2. 3a,I[aHI/I$I Ha COCTaBJICHHUC ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKHHﬁ,
HWIUTIOCTPUPYIOIIUX XUMHUYCCKUC CBOICTBA C Y4€TOM MCXAaHU3MOB
MMPOTCKAHUSA JAHHBIX peaKHI/Iﬁ U T€HETHYECKOH CBS3U




Ne Mopnyas / Pasnea / Tema PesynbTaT 00y4yeHust THIIBI OLIEeHOYHBIX MEPONPUATHI
OpPraHUYECKUX BEIIECTB Pa3HbIX KJIaCCOB
3. PacueTHple 3a/1auu 10 ypaBHEHHSIM PEAKIHI C y9aCTHEM
OpraHUYECKUX BEILECTB.
4. JTaboparopnas padota «llosyueHue sTuieHa u u3y4eHue ero
CBOMCTBY
4.3 |Opranunyeckue BEIIECTBA B O60CHOBBIBaTh 3HAUYEHUE U [TpakTHKO-OpHEHTHPOBAHHBIE 331aHUS IO COCTABJICHUIO
KU3ZHEJESITENIbHOCTH YEJIOBEKa. |[IPUMEHEHHE OPraHNYEeCKUX BEIIECTB |XUMUYECKHX PEAaKLUN C yYaCTHEM OPraHUYECKHUX BEILECTB,
[Ipou3BoOICTBO ¥ IPUMEHEHHUE  |B OBITOBOW M MPOU3BOJCTBEHHOMN MCIOJIb3YEMBIX JUISl X UACHTU(UKALUU B OBITY U
OpraHMYEeCKUX BEIECTB B NeSITEIbHOCTH YeJIOBEKa UX (PU3UKO- |IPOMBIIIIICHHOCTH.
MIPOMBILUIEHHOCTH XMMHYECKUMHU CBOMCTBAMU
5 |Pa3men 5. Kunernueckue u HccaenoBarb paBHOBeCHE H KonrpoansHnas padora
TePMOANHAMHUYECKHE CKOPOCTH XMMHUYEeCKHUX PeaKIui «CKOpOCTh XMMHYECKOI peakuuu ¥ XUuMH4YecKoe
3aKOHOMEPHOCTH NPOTEKAHUA PaBHOBeCHE»
XHMHUYECKHX peakuui
5.1 |Kunernyeckue 3akoHomepHocTH | ccnenoBaTh BiusHue KoHIeHTpauu |1. JlabopaTtophast pabota Ha BEIOOD:

MPOTEKAHUS XUMUYECKUX
peakiui

pearupyroiux BeecTB u
TEMIEPaTypbl HA CKOPOCTh
XUMHYECKUX peaKlnui

- «Onpez[eneHI/Ie 3aBUCUMOCTH CKOPOCTH pCaKIUH OT
KOHIOCHTpAaUU pCarupyromux BEIICCTB,

- «Onpez[eneHI/Ie 3aBUCUMOCTH CKOPOCTH pCaKIUuH OT
TEMIICPATYPbD».

2. HpaKTI/IKO'OpI/IeHTI/IPOBaHHLIe TCOPCTHUYCCKUC 3a/IlaHNA Ha
aHaJIn3 q)aKTopOB, BJIMAIOINIHUX HA UBMCHCHHUEC CKOPOCTHU
XHUMHYCSCKOM pe€aKkuuun




Ne Mopnyas / Pasnea / Tema PesynbTaT 00y4yeHus THIIBI OLIEeHOYHBIX MEPONPUATHI
5.2 |TepmoauHamMuyeckue HccnenoBaTh BIMsSHAE U3MEHEHUS 1. 3agauu Ha pacueTsl TEIUIOBBIX 3(PPEKTOB XMMHUECKUX peaKui
3aKOHOMEPHOCTH IPOTEKAHUSI  |KOHLIEHTPALMU BELIECTB, PEaKUU U OIIpe/ieJICHUE TUIIA PeaKIMU (110 TEIIOBOMY 3(PEKTY: 3K30- U
XUMHYECKUX PEaKLUi. Cpebl U TEMIIEpPATyphl HA CMELIEHUE  |IHIOTEPMUUYECKUE).
PaBHOBecHE XMMUYECKHUX XMMHMUYECKOTO PaBHOBECHS 2. IIpakTHKO-OpUEHTHPOBAHHBIC 3aaHUs HA IPUMEHECHHE
peakuui npunnumna Jle-IllaTense s HaXOKACHUS HAIIPABICHUS
CMEIIICHUs] paBHOBECHSI XUMHUUECKON PEAKIINK U aHAIIU3
(bakTOpOB, BIAMSIIOMINX HA CMEIICHHE XUMUYECKOTO PABHOBECHSL.
3. JlaboparopHas padorta «/3ydeHne BIUSHAS PA3TIAIHBIX
(bakTOpOB Ha CMEIIEHUE XUMUYECKOTO PAaBHOBECHSD)
6 |Pa3nmen 6. [IucnepcHbie HccnenoBath nucnepcusie cucreMsl | KonTpoabHas padora no teme «/lucnepcHbie cucTeMbl»
CUCTEMbI
6.1 |/lucnepcHble CUCTEMBI U Pa3nnuaTe MCTUHHBIE PACTBOPBHIL, 1. 3agaun Ha NPUTOTOBJIEHUE PACTBOPOB.
(baxTOpBl UX YCTOHYHUBOCTH KOJUIOUJHBIE PACTBOPHI U 2. IIpakTHKO-OpUEHTUPOBAHHBIE PACUETHBIE 3a/1aHUS Ha
rpy0OIUCTIEPCHBIE CUCTEMBI HA JMCTIEPCHBIE CUCTEMBI, UCTIOJIb3YEMbIE B OBITOBON U
OCHOBE XMMHYECKOI0 KCIIEPUMEHTA  |IPOU3BOACTBEHHOM IEATENBHOCTH YEI0BEKA.
6.2 |HccnenoBaHue CBOWCTB HccnenoBath GU3NKO-XUMHUYECKHE Jlaboparopnas pabota (Ha BbIOOp):
JHCIIEPCHBIX CUCTEM CBOMCTBA pa3JIM4YHbIX BUJIOB — IIpuroroBnenue pacTBOpPOB;
JHUCIIEPCHBIX CUCTEM — HccnenoBanye TMCIEPCHBIX CUCTEM.
7 HccaenoBaTh cBOMCTBA

Pa3pen 7. KauecTBeHHEIE
peakuuu 00HApPYKeHUs1
OpPraHuYecKux u
HEOPraHu4eCcKHX BellecTB

OPraHMYeCKUX H HEOPraHUuIecKHX
BellleCTB C HCI0J1L30BAHUEM
Ka4eCTBEeHHbIX peakuui

10




Ne Mopnyas / Pasnea / Tema PesynbTaT 00y4yeHust THIIBI OLIEeHOYHBIX MEPONPUATHI
7.1 |Obnapyxenue Heopranuueckux |MccnenoBars kauecTBeHHble peakuuu |1. Jlaboparoprast pabota (Ha BBIOOD):
KaTHOHOB M aHHOHOB HEOPraHWYECKUX BEUIECTB — AHanuTudeckue peakuuu kaTuoHoB |1-VI rpymi;
— AHaMTUYECKHE peaKuy aHHOHOB.
2. IlpakTiyueckue 3aJaHus Ha COCTaBJICHUE YPABHCHUN PeaKIHii
oOHapyxeHus kaTuoHOB [-VI rpynn 1 aHMOHOB, B T.4. B
MOJIEKYJIIPHOM ¥ HOHHOM (hopMax.
7.2 |OOHapyxenue oprannueckux |MccnenoBars kauectBeHHble peakuuu |1. JJaboparoprast paboTa (Ha BBIOOD):
BEIIECTB OT/AENbHBIX KJIACCOB C |OpPraHMYeCKUX COECTUHEHUM — KayecTBeHHbIE peakiuy Ha OTJENIbHBIE KJIACChl OPraHMYECKUX
MCIO0JIb30BAHNEM KaueCTBEHHBIX |OTAEIbHBIX KJIACCOB BEIIECTB;
peakuui — KauecTBeHHBIN aHaIU3 OpraHN4eCKUX COCAMHEHUH 110
(GYHKIMOHAJIBHBIM TPYIIIIaM.
2. IlpakTiyeckue 3aJaHus Ha COCTaBJIEHUE Ka4YeCTBEHHBIX
peaknuii OOHAPYKEHUS OPraHMYECKUX COSAMHEHUIN
Il | IlpodeccuoHaIbHO-OPUEHTHPOBAHHOE CO/IePKaHUE (COepPKAHUE MPUKJIATHOTO MOTY/JIsI)
8 |Pa3zmeu 8. OuenuBatp nocjeacTBus 0bITOBOI |3amura Kelica (¢ ydyeToM Oyayuei npogeccuoHaJIbHOR
Xumus B ObITY U U IPOM3BOJACTBEHHOM 1eATEIbHOCTH |1eSITeIbHOCTH)
MPOU3BO/JCTBEHH O yejJ0BeKa ¢ MO3HIUKA

ACATECJIbHOCTH Y€JI0BCKA

IKOJIOrNYeCKOH 0€30IaCHOCTH

Xumus B ObITY U
IIPOU3BOJICTBEHHON
JeATebHOCTH YeJIOBEKa

O11eHUBaTh IOCIEACTBUS OBITOBOI U
IIPOM3BOJICTBEHHOM JEITEIbHOCTH
YeJI0BEKa C MO3HIMI KOOI HYECKOM
0e30macHOCTH

Ketic (¢ yuerom Oynymieii npodeccuoHanbHOM AeSITENEHOCTH)
Bo3MoOHbBIE TEMBI KEHCOB:

1. Iloremnenue KIUMaTa U BBICBOOOXKICHNE Ta30BbIX THIPATOB CO
JTHA OKeaHa.

2. bynymue maTtepuansl s aBHa-, MallIUHO- U
npubOpPOCTPOCHUSL.
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Ne Mopnyas / Pasnea / Tema PesynbTaT 00y4yeHust THIIBI OLIEeHOYHBIX MEPONPUATHI
3. HoBble MaTepuasl U COTHEYHBIX OaTapeii.
4. JlekapcTBa Ha OCHOBE PACTUTENBHBIX IPETApaTOB
9.1 |Pa3nen9.1l. UccaenoBanue u |MHTepnpeTupoBaTh XuMuuyeckue |3amura yueOHO-UCCIEA0BATEIHLCKOIO0 MPOEKTA (C y4eTOM
XUMHMYECKH aHAJIN3 npoiecchl U siBjieHusi B Ouocepe |Oyayuieid npodeccuoHaIbLHOI AeATETbHOCTH)
00bexTOB OHOchepbI
9.1.1 |OcHoBBI 1a0OPATOPHOI BbINOIHATE TOTHBINA UK 1. JJTabopaTtopHas pabota «OCHOBBI JJaOOPATOPHOU IPAKTUKI.
MPAKTUKA B TIPO(PECCHOHANBHBIX |9KCIIEPUMEHTAIBHOTO UCCIIeTOBaHMs C |2. THTIOBBIE pacyeThl M0 TeMaTHKE SKCIIEPHMEHTA.
nmabopaTopHsix coOroieHreM mpaBwmII Oe3omacHoro | 3. 3a7a9u Ha BBIUMCIICHAE CPEAHETO 3HAYCHHMS
oOpamieHus ¢ BemecTBaMu 1 AKCTIEPUMEHTATBHBIX JaHHBIX, TOTPEITHOCTH.
1abopaTOPHBIM 000PYI0OBAHUEM 4. TlpencraBieHue pe3yaIbTaTOB IKCIIEPUMEHTA B PA3TUIHON
dbopwme (Tabnuia, rpaduk, OTYET, TOKIA], IPE3CHTAIINS ).
9.1.2 | Xumuueckuii ananu3 mpo0 Bowl |MccnenoBars XUMHUYECKUI COCTaB 1. Tect «CBOICTBaA U COCTAaB BOIBIY.

po0 BOIbI

2. 3aganne « XMMHYECKHI COCTAB BObI, THII BOJBI H CITOCOOEI €€
MIPUMEHEHHUS» (C UCTIOJIb30BaHMEM HOPMATUBHBIX JIOKYMEHTOB).
3. [IpakTHKO-OpHUEHTHPOBAHHBIC TCOPETUUYCCKUE 3aITaHUS HA
COCTaB BOJIbI U CITOCOOBI BRIPKEHUS KOHIICHTPALIMK 1 TIepecueT
KOHIIEHTpAaLUH (C UCIOIb30BaHNEM HOPMATUBHBIX JOKYMEHTOB).
4. JTaboparopHas paboTa Ha BEIOOD:

— OuucTKa BOABI OT 3arpsi3HEHUI;

— Onpenenenve pH BOJbI U €€ KHCIOTHOCTH;

— Onpenenenre )KeCTKOCTH BOJIBI M CIIOCOOBI €€ YCTpaHeHUS

12



Monayas / Paznen / Tema

PesynbTaT 00y4yeHust

THIIBI OLIEeHOYHBIX MEPONPUATHI

9.13

XHUMUYECKUN KOHTPOJIb
Ka4yeCTBA IPOJAYKTOB MUTAHUS

HccnenoBaTh XUMUYECKUN COCTAB
MPOJIYKTOB MTUTAHUSA

1. Tect «Oprannyeckue U HEOPraHUYECKUE BEILLIECTBA, BXOIALINE
B COCTaB IIPOJIYKTOB IMUTAHUS».

2. IIpaKkTHKO-OpUEHTHPOBAHHBIC 3aJaHUS 110 KyJTMHAPHOU
TEMaTHKe.

3. JlaboparopHas padoTa (Ha BEIOOD):

— OOHapyxeHne HUTPATOB B MIPOIYKTAaX MUTAHUS;

— WccnenoBanuie npoAyKTOB MUTAHUS HA HAJIUYUE YTIIEBOI0OB
(MyKa, TBOPOT, MOJIOKO, HOTYPT) Ha HaJM4KE YIJIEBOJIOB
(xkpaxmail, TJII0KO03a, caxapo3a)

9.14

XUMHUYECKUH aHan3 IPpoo
IIOYBBI

Hccnenosats XUMUYECKUI COCTAB
po0O MOYBBI

1. Tect no Teme «XUMHUYECKUN COCTaB HEOPraHUYECKUX U
OpraHUYECKUX YIAOOpEHUI».

2. 3ananue «B3auMoCBsI3b cOCTaBa MOYBBI, TUIT IOYBHI U €€
Ha3HAUYEHUS.

3. JJaboparopnas padoTa (Ha BEIOOD):

— OGHapyXeHre HeOPraHMYECKUX MPUMecel B Tpo0ax MOYBHI;
— Onpenenenne pH BoaHOM

BBITSDKKU MTOYBBI, €€ KUCJIOTHOCTH U IIEJIOYHOCTH

9.15

HccnenoBanue 00bEKTOB
orochepsl

HccnenoBats XUMHUYECKHHN COCTAB
00beKTOB OMOCc(hephl Ha MpuUMepe
POIYKTOB MUTAHHUS, BOJIBI M TOYUBHI

YueOHO-HCCIIeI0BATEIbCKHIA IIPOSKT B 00IACTH UCCIICIOBAHMSI
00BEKTOB OHOChEpHI.

Bo03MoOKHBIE TEMBI TPOCKTOB:

1. UccnenoBanue cocTaBa MUHEPAIbHOM BOJIBI U PEKOMEH 1AM
10 €€ MCII0JIb30BAHHMIO.

2. UccrnenoBanue pa3pymaoniero AeiCTBUs IPUPOTHOM BOIBI HA
CTPOUTENBbHBIE MaTEPHAIIBI.
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Monayas / Paznen / Tema

PesynbTaT 00y4yeHust

THIIBI OLIEeHOYHBIX MEPONPUATHI

3. CocraBieHue IpOEKTa [IBETHUKA/OrOpo1a/cajia B 3aBUCUMOCTH

OT COCTaBa MPOAHATM3UPOBAHHBIX TIOYB.

4. CocraBieHue cOaJIaHCUPOBAHHOTO MEHIO Ha JIEHb (HEIETI0) B
3aBUCHUMOCTH OT COJIEP’KAHMS XUMUUECKUX MAKpO U
MUKPODIJIEMEHTOB B TIPOIyKTaX MUTAHMUS.

5. UccnenoBanue kauecTBa MUTHEBOU BOJIBI.

6. MccnenoBanue nmpoO BOAOTIPOBOIHOM BOIBI HA TTPEAMET
YCTPaHEHHUS )KECTKOCTH.

7. YcTpaHeHue )KeCTKOCTH BOJIBI B CEITbCKOXO03SMCTBEHHOM
JIeSITeTbHOCTH

9.2

Paznen 9.2. UcciienoBanue u
XUMHYECKHH aHAIN3
00bEeKTOB TeXHOC(hepbI

HNuTepnpeTrnpoBaTh XUMHYECKHE
MpoIecchl U sIBJIEHUs B TeXHOCepe

Y4ebHOo-ucCc/Ie10BaTEIbCKUI MPOEKT (C yueToM Oyayueit
npodeccuoHAIbHOM 1eATETLHOCTH)

921

OcHOBBI JTa0OPaTOPHOM
MPAKTUKA B TIPO(PECCHOHATBHBIX
nabopaTopHsIX

BEIMOIHATE HOTHBIM ITHKIT
9KCIIEPUMEHTAJILHOTO UCCIICIOBAHMS C
coOJTI0IEHUEM TPABHIT OE30TTACHOTO
oOpaleHus ¢ BeecTBaMH U
1abopaTOPHBIM 000PYI0BAHUEM

1. JTabopatopHas pabota «OCHOBBI JIJAOOPATOPHOU TTPAKTHKI.
2. TuroBbIe pacueThl 0 TEMATHUKE SKCIIEPUMEHTA.

3. 3a7aun Ha BEIYMCIICHUE CPEHETO 3HAUCHHSI
AKCIIEPUMEHTAIBHBIX JaHHBIX, TOTPEITHOCTH.

4. IlpeacraBieHue pe3yIbTaTOB SKCICPUMEHTA B PA3THYHON
dbopwme (Tabnuia, rpaduk, OTYET, TOKIA], IPE3CHTALINS ).
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Monayas / Paznen / Tema

PesynbTaT 00y4yeHust

THIIBI OLIEeHOYHBIX MEPONPUATHI

9.2.2

XUMHUYECKUH aHau3 Ipoo
TEXHUYECKOU BOJIbI

WccnenoBars XUMUYECKUI COCTaB
po0 TEXHUYECKOM BOJIBI

1. 3ajauym Ha onpeieNIeHuE METAJIOB, HEOPTAHUUYECKUX aHUOHOB
Y OPTraHUYECKUX BEIIECTB B TEXHUYECKOM BOJIE PA3HOTO
Ha3HAYCHMUS.

2. ITpakTHKO-OpPHEHTUPOBAHHBIC TEOPETUICCKHEC 3a/IaHUS Ha
COCTaB BOJIbI U CITOCOOBI BRIPAKEHHUS KOHIICHTPALIMK 1 TIepecueT
KOHIICHTpaIUi (C UCIIOJIb30BAaHUEM HOPMATUBHBIX IOKYMEHTOB).
3. 3aganne « XUMHUYECKHN COCTAaB TEXHUUECKON BOIBL, THUII BOIBI 1
crocoObl ee MpUMEHEHUS (C UCTIOTH30BAHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

4. JTaboparopnas paboTa (Ha BEIOOD):

— Onpezenienne XJIOPUA0B METOJIOM TUTPOBAHUS B TEXHHYECKOM
BOJIE;

— OmnpeneneHne )KeCTKOCTH TEXHUYECKOM BOIbI METOJ0M
TUTPOBAHUS

9.2.3

XUMUYECKUH KOHTPOJIb
KayecTBa BO3AyXa

HccnenoBath conepxanue
YTJIEKHUCIIOTO Ta3a B BO3IyXe

1. TecT o Teme « XMMHUYECKHI cOCcTaB aTMOC(HEPHOTO BO3/yXa U
BO3/yXa paboyeil 30HbI».

2. [IpakTHKO-OpUEHTUPOBAHHbBIC 3a/IaHKsI HA XHMUYCCKUI aHAITN3
cocTaBa BO3.yXa.

3. JJaboparopnas paboTta «OrnpeaeeHue coaepKaHus
YIJIEKHUCIIOTO T'a3a B BO3AyXe

MIOMEIICHHUS IKCIIPECC-METOTOM»
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Ne Mopnyas / Pasnea / Tema PesynbTaT 00y4yeHust THIIBI OLIEeHOYHBIX MEPONPUATHI
9.2.4 | XuMuueckuit aHaiaus npoo HccnenosaTh mpoObl MaTepraion 1. IlpakTUKO-OpUEHTUPOBAHHBIE 33aJaHUS 110 XUMUYECKOMY
MaTepHUaIOB CTPOUTEIBHO- CTPOUTENBHO-PECTABPALIMOHHOMN aHaJIM3y Ipo0 MaTepuanoB CTPOUTEIBHO-PECTaBPALIMOHHOM
pecTaBpallMOHHON JIEATEIIbHOCTH U JU3aiHa JIEATEIIbHOCTH U JU3aiHa.
NEeSTEIBHOCTH U IU3aiiHa 2. JTaboparopHas padota (Ha BEIOOD):
— NsrotoBnenue kpacok (1moa00p MUTMEHTOB U CBSI3BIBAIOIITUX
BEIIECTB);
— WccnenoBanue CBONCTB BSKYIIMX BELIECTB HAa IPUMEpPE rumca
9.2.5 |HUccnemoBanue 00LEKTOB HccneqoBaTh XUMHUUECKHH COCTAB YuebHO-Huccne10BaTeIHCKUM TPOSKT B 00JIaCTH UCCIEA0BaAHUS

TEeXHOC(EpHI

00BEKTOB TEXHOC(EPHI HAa MPUMEpE
TeXHquCKOﬁ BOJbI 1 MaTepI/IaJ'IOB
CTPOUTENIBHO-PECTaBPAIIMOHHON
NEeITeNbHOCTH U JU3aiiHa

00BEKTOB TEXHOC]EPHI.

Bo3MoKHBIE TEMBI IPOEKTOB:

1. KonTposib kayecTBa TEXHUYECKOM BOJBI pa3HBIX BUIOB B
cootBeTrcTBUU ¢ MeToagukamu o 'OCT.

2. Co3naHue NeKOPaTUBHOM MITYKATyPKH.

3. [IurMeHTHI B U3JENUAX U3 CTEKIA.

4. UccnenoBanue pa3pyliaooiero AecTBUs BOIbI HA
CTPOUTEIIbHBIE MAaTEPHAIIBI.

5. OueHka cocTosHUS BO3/1yXa paboueil 30HbI creuanucTa
(TexHoJora, CTpOUTENS U T.II., C Y4ETOM 00JIaCTH
npodeccnoHanbHOM NESTENILHOCTH) B COOTBETCTBUH C
HOPMAaTUBHBIMU JOKYMEHTAMHU
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2. OnleHOYHBbIE CPeICTBA MO JUCHUILIUHE « XUMU»

2.1. OueHouHble CpeACTBA TeKYyIIero KOHTPOJS MO JUCHHILINHE
«XuMHUD»

Texymuii KOHTPOJb PE3yJbTaTOB OOYYEHUS] MOXKHO OCYIIECTBISTH
pPa3IMYHBIMUA METOJaMU M C TOMOIIBIO PA3JIUYHBIX OLEHOUYHBIX cpeacts. Ilo
JTUCHUIUIMHE «XHUMHS» B Kau€CTBE CPEJICTB TEKYIIETO KOHTPOJS MPUMEHSIOTCS
BOIIPOCHI JUJIsl OPraHU3alMu YCTHOTO U MMCbMEHHOIO OMPOCa, CUCTEMBI 33/IaHUI B
TECTOBOM (popMe, 3a/1aud M yNPAKHEHUS, MPAKTUKO-OPUEHTUPOBAHHBIC 3aJIaHUs
(TeopeTHuyecKue, pacueTHbIE, CUTYallMOHHBIE), JTabopaTOpHbIe pabOThl U ApYyrue
OIICHOYHBIE MeponpusiTus. Huke mpuBeaeM npuMepbl HEKOTOPBIX U3 HUX.

2.1.1. Cuctembl 3a1aHuii B TeCTOBOM hopme

Cuctema 3amaHuii B TeCTOBOWM (opMe — ITO CcoAep)KaTelibHasi CUCTEMA,
OXBaTBIBAIOIAs] B3aMMOCBA3aHHBIE JJIEMEHTHl 3HaHUW. B oTinume oT TeCTOB, B
CHUCTEMax 3aJlaHui BEPOATHOCTb MPABUIBLHOTO OTBETA HA MOCJIEAYIONIEE 3aJaHNe
MOYET 3aBUCETh OT BEPOSITHOCTH MPABUIIBHOTO OTBETA HA MPEAbIIYIINE 3aTaHUSI.

Jlns Toro 4toObl Ha OJHOM COJIEp)KATEIBLHOM MaTrepuajge MOXKHO ObLIO
COCTaBUTh HECKOJIbKO BapHMaHTOB TeCTa, KOHCTPYUPYIOT 0a3zy 3aJaHuili B
TecToBOM (popMme. Ecim ecTb KOMIIBIOTEPHBIE TPOTPAMMbl T€HEPAIIMH TECTOB, TO B
IpOorpaMMy CO3/JaHHs TecTa BBOJAUTCS 0a3a, BKIOYaromias B ceOs mapajiesbHbie
[0 COJIEPXKAHUIO U TPYAHOCTH BapUAHTBl OJHOTO M TOTO K€ 3aJaHud. ITO
O3HAYaeT, 4YTO TNPOBEpKA 3HAHHUS MPU3HAKOB, CBOMCTB, cocTaBa, (GYHKIUN
OJIHOTHUIHBIX OOBEKTOB MOKET OBITh OpraHM30BaHa Ha 0a3e OJHOTO U TOTO K€
3aJlaHusl, MEHAIOIIETO B CBOEM TEKCTE TOJHKO HA3BAHME ATHUX OOBEKTOB. DTH
3aJlaHus Ha3bIBAIOT ()aCETHBIMHU, T.€. UMEIOIIMMHU MTEPEMEHHBIEC SJIEMEHTHI.

[IpuBenem mpumep cucTeMbl 3aJaHUN B TECTOBOM ¢opme, BKIFOYArOIEH
dacernple 3aganus (haceTsl B 3aJJaHUH 3aKITIOUCHBI B (PUTYpHBIE CKOOKH).

Ha3zBanue temsl Tema 1.1 «CtpoeHre aTOMOB XUMHUYECKHUX
AJIEMEHTOB U MPUPOJIA XUMUUYECKOU CBSA3U»

PesynbpraT oOyuenus | CocTaBisTh XUMHYECKHE (HOPMYIIBI COCTUHEHUMN
B COOTBETCTBHUM CO CTEIIEHBIO  OKHUCIICHUS
XUMHYECKHUX DJIEMEHTOB, UCXO U3 BAJICHTHOCTHU
Y 3JIEKTPOOTPULIATEIBHOCTH

OO01me KOMIEeTEHIINA OK 01

Bpi0epuTe 0AMH NPaBUIBHBIN OTBET:
1. Atombl C 1 Si UMEIOT OJIUHAKOBOE YUCJIO:
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A) HEUTPOHOB B siipe

b) snepreTuyeckux ypoBHeil

B) s1exTpoHOB Ha BHEIITHEM YHEPreTUYECKOM YPOBHE

I') anexkTpoHoOB

2. B psany xumuueckux sneMeHToB Li-Be—B-C Mertamuyeckue cBoiicTBa:

A) ycunuBaroTcs

b) ocnaGesarot

B) He menstoTes

I') usmensttoTCs mepruoIuYecKu

3. K s-aneMeHTaM OTHOCUTCS:

A)K

b) S

B) Fe

I Br

4. Tlytem coenrHeHuUs: aToMOB 1o HoMepoM 11 u 17 o6pa3yeTcs BemecTBo
C XMMHUYECKOU CBS3bIO:

A) HOHHOM

b) koBasieHTHOM MOJsIpHOU

B) xoBanieHTHOM HEMOJAPHOU

I') MeTamnueckoit

5. {KONMMYeCTBO OJJEKTPOHOB B aTOME; KOJUYECTBO IHEPreTHUECKUX
YpOBHEH; KOJUYECTBO JJIEKTPOHOB HA TIOCIEIHEM DJHEPreTHYeCKOM YpPOBHE;
KOJIMYECTBO MIPOTOHOB B SIIPE aTOMa} COOTBETCTBYET

A) HoMepy niepuoja

b) Homepy rpymnb

B) nopsinkoBomy HOMEpY

6. {xmopuny Oapusi, anMaszy, aMMHaKy, CEpHON KUCIOTE } COOTBETCTBYET

A) MOHHAsA XUMHYECKas CBS3b

b) koBaneHTHas MoJsipHAs XMMHUYECKas CBS3b

B) xoBasieHTHast HEMOMsIpHAS XUMUYECKasl CBSA3b

7. {cBs13b, OOpa30BaHHAs 3a CUET 0Opa30BaHUS OOIIMX AICKTPOHHBIX Tap;
CBsI3b, O0pa30BaHHAas 3a cUeT 000OIIECTBICHHS BAJICHTHBIX JJICKTPOHOB; CBA3b,
oOpa3oBaHHas 3a CUET ANEKTPOCTATUICCKUX CHII IPUTSKEHUS } Ha3bIBACTCS

A) noHHOI

b) metannunueckoit

B) xoBanenTHoi

8. {B mopsiaKe BO3pacTaHUsI METAUTMIECKUX CBOMCTB; B TIOPSIKE YOBIBAHHUS
paauyca aTOMOB; B MOPSIJIKE BO3PACTAHUS KUCIOTHBIX CBOMCTB JIETYyUUX
BOJOPOJHBIX COSTMHEHUM | 3JIEMEHTBI PACIOJIOKEHBI B PAY
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A)K, Ca, Sc

b) Al, Mg, Na

B)F, ClL, I

9. Kakoe u3 cyxJieHuii BepHO 1151 35ieMeHTOB { VA rpynmsl , [IVA rpynmsi,
[A rpynmsi}

A) obmas hopmyna JeTydero BogopoaHoro coeaunenus RH4

b) He 06pa3yroT neTy4nx BOJIOPOIHBIX COSIUHEHUN

B) 10 3aBepiieHnst YHEPTETUUECKOTO YPOBHS HE XBaTaeT TPEX AIEKTPOHOB

10. Cpenau BemecTB, yKka3aHHbIX B psaay {NH3, 02, HCI, SO2; CaO, HNO3, CI2,
CO2; H2S04, HI, CuCI2, CH4, NH3} KOTUYECTBO COEMHEHUM ¢ KOBAJICHTHOMN
MOJISIPHOM CBSI3BIO PAaBHO

A) Tpem

b) nBym

B) ueTsipem

11. XuMuueckas CBs3b B MOJIEKYJIaX {030HA U XJIOPUA KaJbILIHsI; CEPHOM
KHUCJIOTHI M XJIOPHJIa aMMOHUS; CEPHOU KUCJIOTHI U 030HA} COOTBETCTBEHHO

A) KOBaJIeHTHas MOJIApHAsi U MOHHAs

b) xoBasieHTHAs OJISIpHAsI M KOBAJICHTHAsI HEMOJIsIpHAas

B) xoBaneHTHas HENOJIIpHAS U MOHHAs

Kak BUAHO W3 MpUBENEHHOTO NMpUMEpa, Kaxjaoe (paceTHOe 3aJaHuEe MOKET
ObITh TPeoOpa30BaHO B HECKOJBKO PA3JMYHBIX BapHaHTOB OJHOIO 3aJaHUs
TECTOBOM cucteMsbl. [lpm opranuzanuu aBTOMATU3UPOBAHHOIO TEKYIIETO
KOHTPOJISL TOSIBIISIETCS  BO3MOXKHOCTH ~T'€HEpaluu  OOJBIIOTO  KOJIMYECTBA
BapMaHTOB TeCTa, MpPU OTOM 3aJaHus, TOJNydeHHble u3 (aceta, OyayT
IIapaJUIeIbHBI 110 COAEPKAHUIO U TPYIHOCTH.

2.1.2. IlpakTryeckue 3a]aHusl U 3a1a4H

[IpakTueckue 3amaHusg W 3aJa4d, 4YacTO HCHOJIb3YEMbIE B KauyeCTBE
NUATAKTUYECKUX CPEJICTB B €CTECTBEHHOHAYYHBIX JIUCIUIUINHAX, TAKKE MOIYT
ObITh (paceTHhIMU. BO3MOXHO TpUMEHEHWE 3aJad C BapHWaHTaMH OTBETa IS
yoOCTBa OpraHU3allid aBTOMAaTU3UPOBAHHOT'O KOHTPOJIS.

[IpakTrueckue 3a/1aHus U 3a]1a44 NPEICTABICHBI B pa3Ieiax:

1. OcHOBBI CTpPOEHMS BelleCTBA — 33/1aud Ha COCTABJIEHUE XUMHYECKUX
(dbopMyIT TBYXaTOMHBIX CO€MHEHUH (OKCHIOB, CYIb()UI0B, THAPUIOB U T.I1.).

2. XuUMH4YeCKHUe peakIuu

2.1. 3amaum Ha COCTaBJICHUE YPABHCHHUN PEAKIIUN: COSTUHEHUS, 3aMEIICHHSI,
pasiioxkeHus, oOMEeHa M PEaKUUd C YYaCTUEM KOMIUIEKCHBIX COEIUWHEHUU (Ha
npuMepe TUJIPOKCOKOMIUIEKCOB ~ QJIIOMUHUS W 1IMHKA); OKHUCIUTEJIbHO-
BOCCTAHOBUTEIIBHBIX PEAKIHUM C HCHOJIB30BAHUEM METOAA JJIEKTPOHHOTO
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OamaHca; €  y4yacTHeM  KOMIUIEKCHBIX  CO€JUMHEHUM  (Ha  mpuMepe
TUAPOKCOKOMIUJIEKCOB ITUHKA U aTFOMUHHUS).

2.2. 3ajayu Ha pacyeT KOJMYECTBEHHBIX XapaKTEPUCTUK MPOAYKTa peaKIuu
COCIMHEHUS, MAacCOBOM WM OOBEMHON JO0JIM BBIXOJA MPOJYKTAa peaKIuu
COCMHEHUS OT TEOPETUUYECKH BO3MOXKHOI0, OOBEMHBIX OTHOIIECHUU Ta30B;
KOJIMYECTBEHHBIX XapaKTEPUCTHUK HCXOJHBIX BEIIECTB M MPOAYKTOB pEaKIUU;
Macchl (00bEM, KOJMYECTBO BEIIECTBA) MPOAYKTa pPEaKIHUH, €CJIH OJHO U3
BEIIECTB JAaHO B BHJAE pacTBOpa C ONPEAECICHHOM MAacCOBOWM JOJEU
PacTBOPEHHOTI'O BEIIECTBA.

2.3. 3ajmaHus Ha COCTABJICHUE MOJICKYJISAPHBIX W HOHHBIX PEAKIUNA C
y4acTHEM OKCHJIOB, KHCJIOT, OCHOBAaHMM M COJICH, MOHHBIX pEaKIui THUAPOIU3a
COJICH, YCTAaHOBJIEHUE U3MEHEHUS KUCJIOTHOCTU CPEIbI.

3. CTpoeHuUe U CBOMCTBA HEOPTaHNYECKHUX BeleCTB

3.1 3amaum Ha pacueT MaccoBOM JOJIM (MAacChl) XMMHUYECKOTO D3JIEMEHTA
(coenuHeHMSs) B MOJIEKYJIE (CMECH).

3.2. Ilpaktudeckue 3amaHusi 10 KilacCUPUKAIIMU, HOMEHKIATYpE U
XUMUYECKUM (HhOpMYyJIaM HEOPTaHHMYECKUX BEIECTB Pa3IMUYHBIX KJIACCOB.

3.3. IlpakTuyeckue 3afaHus Ha ONpENEICHUE XUMHUYECKON aKTUBHOCTU
BEIIECTB B 3aBUCHUMOCTH BHJAa XMMHUYECKON CBSI3U M THUINA KPUCTAJUIMYECKOU
PEIIEeTKH.

3.4. 3amanus HA COCTaBJICHHE YPAaBHEHUN XUMUYECKUX PEAKIUN C y4aCTUEM
IIPOCTBIX U CJIOKHBIX HEOPTaHMYECKUX BEIIECTB: OKCHUIOB METAJIOB, HEMETAJIOB
1 aM(pOTEPHBIX PJIEMEHTOB; HEOPTAHMYECKUX KUCIOT, OCHOBAHUM U aM(pOTEPHBIX
THUAPOKCUIIOB, HEOPraHMYECKUX COJIeH, XapakTEepU3YIOUMX HX CBOWCTBA H
CIIOCOOBI TTOTYYEHHUS.

4. CTpoeHue U CBOICTBA OPraHUYECKUX BelleCTB

4.1. 3amaHusi Ha COCTABJICHHWE HA3BaHWW OPraHUYECKUX COCTUHEHUU I10
TPUBHUAIBHOU WJIM MEXIYHAPOJHON CUCTEMATUYECKON HOMEHKJIATYPE;

4.2. 3amaHus Ha COCTaBICHUE TIOMHBIX M COKPAIICHHBIX CTPYKTYPHBIX
dbopMyI1 OpraHrYECKUX BEIIECTB OTIEIbHBIX KJIaCCOB.

4.3. 3amaum HaA ONpPEACIICHHE MPOCTEHIIer ¢GOpPMYINIBI OpraHHYECKOM
MOJIEKYJIbI, HUCXOMS U3 AJIEMEHTHOTO cocTaBa (B %).

4.5. 3ajaHus Ha COCTABJICHUE YPAaBHEHUN XMMHUUYECKUX PEAKIUU C ydacTHEM
OpraHUYECKUX BEIIECTB HA OCHOBAHUU UX COCTABa U CTPOCHHUSI.

4.6. 3amanWsi HA COCTABJICHHE YPAaBHCHMA XWMHUUYECKHX PEAKIIHH,
WUTIOCTPUPYIOIIUX XUMHYECKUE CBOWMCTBA C YYETOM MEXaHU3MOB MPOTEKAHUS
JAHHBIX pEaKIUi W TEHETUYECKOMW CBSI3M OPraHUYECKUX BEIIECTB pPa3HBbIX
KJIACCOB.

4.7. PacyeTHbIe 3a/1a4i IO YPABHEHUSAM PEAKIMU C y4aCTUEM OPTraHUYECKUX
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BELIECTB.

5. Kunernueckue u TepMoaMHAMMYECKHE 3AKOHOMEPHOCTH MPOTEKAHUSA
XHUMHYECKUX peaKkuui

5.1 IlpakTuyeckue 3afaHus HAa OIEHKY M3MEHEHHUS CKOPOCTH XUMHYECKOU
peaKIuu U HaIpaBJIEHUS CMEIICHUS PABHOBECHUS C WCIOJIb30BAHHEM IPHUHIIUIA
Jle-IllaTense.

5.2 3ajmaud Ha pacyeThl TEIUIOBBIX 3(PPEKTOB XUMUYECKUX pPEaKUUl U
ompejieieHle  Tula  peakuuu (Mo  TemioBoMy  3ddexry: 3K30- U
SHAOTEPMHUUECKHUE).

6. /lucnepcHbIe CUCTEMBI

6.1. 3amauu Ha MPUTOTOBJIICHUE PACTBOPOB.

/. KadecTBeHHble peakuud OOHAPYKEHUS] OPraHMYECKHX U
HEOPraHUYeCKUX BellecTB

7.1. IlpakTuyeckue 3aJaHUsi Ha COCTaBJICHHE YpPaBHEHUM peakiui
oOHapyxeHus kaTuoHOB [-VI rpynm u aHWOHOB, B T.4. B MOJICKYJSPHOU H
MOHHOH (hopmax.

7.2. llpakThueckue 3aJlaHUs Ha COCTABJICHUE KA4YE€CTBEHHBIX peaKIui
0oOHapy’KEeHUS OPraHUYECKUX COCTMHEHHM.

9.1. UccaenoBaHue U XUMHYECKHUIT aHATIN3 00beKTOB OHochepbl

1. TunoBsle pacyeThl IO TEMATUKE IKCIIEPUMEHTA.

2. 3amaud Ha BBIYMCICHHE CPEAHEr0 3HAYEHHsS] SKCIIEPUMEHTAIbHBIX
JAHHBIX, TOTPEIIHOCTH.

3. 3aganne «XHMMHYECKHH COCTaB BOJBI, THII BOIBI MU CIOCOOBI €€
IPUMEHEHHS» (C UCTIOJIb30BAHUEM HOPMATUBHBIX JTOKYMEHTOB).

4. 3ananue «B3auMOCBsI3b COCTaBa MOYBHI, THUII TIOYBHI M €€ HA3HAUCHUS».

9.2. UccaenoBaHue U XUMHYECKHUIT aHAJIN3 00bEKTOB TeXHOC(hepbl

1. TunoBbIe pacyeThl IO TEMATHKE SKCIIEPUMEHTA.

2. 3amaun HA BBIYMCIICHHE CPEIHETO 3HAYCHHUS OKCIIEPUMEHTAIBHBIX
JNAHHBIX, IOTPEIIHOCTH.

3. 3amaum Ha oOmpeaeNeHUE METAUIOB, HEOPraHWYECKUX AaHHUOHOB U
OpraHUYECKUX BEIIECTB B TEXHUYECKOM BOJIE pa3HOTO Ha3HAUECHUSI.

4. 3aganane « XUMHYECKHUHU COCTaB TEXHUYCCKOM BOJIBI, THII BOJIBI M CIIOCOOBI
€€ MPUMEHEHUS» (C UCTIOIb30BAaHUEM HOPMATUBHBIX IOKYMEHTOB).

IIpumepsl 32124 10 pa3HbIM TeMaM JUCHUILIHHBI

|. C BapuanTamMu 0TBETOB

1. B peaknuro, TepMoxuMuueckoe ypaBHeHne kotopoit S + Oz = SO, + 297
kJI>k, BcTynuna cepa maccou | r. KommuecTBO TEmoThl, BBLACIMBIIEECS MPHU
3TOM, PaBHO:

A) 9,28 kJlx
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b) 74,25 xJIx

B) 29,7 xJIx

2. YKaxuTe COJib, BOJHBIA PACTBOP KOTOPOM UMEET LIEJIOUHYIO CPEy

A) cynbdar kanus

b) xnopun anromMmunust

B) kap6onat xanus

3. Onpenenure Ha3BaHHWE BEIECTBA, IJaBHAs IEMb KOTOPOTO COCTOUT W3
YEeTHIPEX aTOMOB YIJIepO/a, COMECPKUT KapOOKCHIIBHYIO TPYIITY U OJHY JIBOWHYIO
CBsI3b, a TAKXKE PATUKAIBI METHUJ U STHJL.

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

b) 3-metun-2-stunldyreH-3-oBasi KHCJIOTa

B) 2-meTtun-3-3tundyren-3-oBasi KUCJIOTa

daceTHbIE 321a4H

4, CoctaBbTe XUMHUYECKHE (DOPMYJIbI ABYXaTOMHBIX COCIMHCHUM: {CHIUIU
Kanplusi, tuapun Oapus, cynbdum sxenesa (III), okcun aszora (II), oxcun
amomunus, xjaopun xenesa (I1), aurpun Oapusi, okcua prytu (1), okcua cypbMbl
(V); okcun meau (1), xmopua prytu (1), HUTpUA Kanus, CUITMINAL MarHus, THIPHUT
amomunus, cynbdun ceunma (I1), 6pomun nmaka, oxkcun yriepoaa (I1), oxcun
xnopa (V); autpun Hatpus, noaun meau (1), okcua xpoma (II), oxcun azora (V),
ruapun Hatpus, xiopun xpoma (III), oxcunm xamus, oxcun wmbimbsika (I11),
CyNnb(UI ITUHKA } .

5. IIpu B3aumopericteuu {40; 20; 35} r cmecu {cepebpa W IMHKA; IMHKA U
MEJI; MEIU U XKeje3a} ¢ COJSTHOM KUCIIOTOM BhIACTIIIOCh {6,72; 2,24; 5,6} 1 rasa
(H.y.). Onpeenure MaccoByIo 0110 (B %) {IIMHKA; MEIU; *Keye3a} B CMECH.

6. YpaBHsITE OKACIUTEIBHO-BOCCTAHOBUTEIBHYIO PEAKILINIO

{MI"IOZ + H,SO4 = MnSO4 + 07 + H20;

Zn + Ko,Cr,O7 + H,SO4 = ZnSO4 + CI’z(SO4)3 + Ky,SO4 + Ho0:;

KCIO; + S = KCI + SO} mMeromoM 31eKTpOHHOTO OallaHca; OMpeIeIuTe
OKHUCJIUTENb U BOCCTAHOBHUTEIID.

7. Onpenenute MOJIEKYJISAPHYIO (GOPMYITy YIJIEBOAOPOJA, COACPIKAIIECTO
{80%; 85,7%; 75%} yriepona. OTHOCUTENBHAS IJIOTHOCTH IMAPOB BEIIECTBA 10
{Bomopoay; BO3ayXy; Kuciopoay} paesa {15; 1,931; 0,5}.

A) CsHg

b) CoHe

B) CH4

BonpocureabHbie (hOPMYTUPOBKH:

8. Kakas macca yKCyCHOM KHCIOTHI MOTpeOyeTcs NIl CHHTE3a ATHIAIeTaTa
maccoir 140,8 r. Beixon sdupa npumure paBHbiM 80% OT TeOpeTHUECKU
BO3MOKHOTO.
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9. KakuM peakTHBOM MOXHO OTJIMYMTH TJIMUEPUH OT IIt0K03bl? CocTaBbTe
YpaBHEHHE Kaue€CTBEHHOW peakuuu 1Jisi OOHAPYKEHHs] MHOIMOATOMHBIX CIUPTOB
Ha IpUMepe TIIULIEPUHA.

10. C noMoIIpio KaKoro peakTHBa MOKHO pacro3HaTh rajoreHu1-uonsl (Cl-
, Br-, 1-)? CocraBbre ypaBHEHMsS] Kau€CTBEHHBIX PEAKIMHd B MOJEKYISPHOU U
MOHHOM (hopmax. YKaKUTE MPU3HAKU PEaKIUH.

3amaun, Kak W Jpyrue JAUJAKTHYECKUE 3aJaHus, MOTYT BBINOJHATH
oOydJaromyro ¢ KOHTpoJupymromlyto ¢yHkiuu. PemieHue 3aga4y  MOXKET
OCYIIECTBIISITHCS HA PA3IMYHBIX TUIAX U dTanax 3aHsITHI.

2.1.3. IIpakTHKO-OpUEHTHPOBAHHbBIE 3aIaHUS

[IpakTuKO-OpUEHTUpPOBaHHbIE 3aJaHusl (KaKk TEOpEeTUYECKHe, TaK |
pacyeTHbIE), HampaBlIEHbl HAa pa3BUTHE peE3YyJIbTAaTOB OOY4YEHUS OCHOBHOTO
monynst (pazgenbl: «OCHOBBI CTpOeHHUs BemiecTBa», «CTpoeHHE M CBOMCTBA
HEOpraHM4eckux /  opraHumdyeckux  BemiecTB»,  «KuHernueckue  u
TEPMOJUHAMUYECKUE 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUYECKHX PpEeaKIIHii»,
«/lucniepcHpie CHUCTEMBI») M BBISIBICHHE XUMHUYECKOW CYIIHOCTH OOBEKTOB
IPUPOJBI, TMPOU3BOJCTBA M OBITa, C KOTOPHIMH YEJIOBEK B3aUMOJICHCTBYET B
npolecce NPaKTHYEeCKON AeSITENbHOCTU (PUKIAAHON MOYIIb).

IIpakTUKO-OpHEHTUPOBAaHHbIE  3aJaHUS  MOXHO  OINPEHEIHUTh  KakK
[e1aroru4ecky nepepaboTaHHbI (parMeHT NPOPECCHOHATBHON JeATEIbHOCTH
cnenuanucta. OHM pa3pabaThIBAlOTCA A NPOBEPKM 3HAHMM W yMEHUU
oOyyarouxcs JeUCTBOBaTh B NMPAKTUUYECKUX, HETUIHUYHBIX, SKCTPEMAJIbHBIX U
Apyrux curyauusx. llpyw wW3ydyeHUM [OHCHMIUIMHBL «XUMUS» [PAKTHKO-
OPUCHTUPOBAHHBIE  3aJaHMsl TMPUMEHSIOTCS  JUI  aKTUBU3ALUU  y4eOHO-
[IO3HABATEIbHOM J1€ATEIbHOCTH OOYYaAIOIIUXCS IYTEM «IOTPYXKEHHUS» HUX B
npoOseMbl XUMHUYECKUX HCCIICJOBAHUN, BO3HMKAaBIIMX B HCTOPUU pPa3BUTUSA
HAyKH, WIA HMEIOIINX IPAKTUYECKOE 3HAUEHHUE JIJIS1 YEJIOBEKa.

[IpuBenemM npuMepbl NPAKTUKO-OPUEHTUPOBAHHBIX 3aJlaHUN IO pas3zieiam
«CTpoeHue M CBOICTBA HEOpPraHWYECKUX BellecTB», «CTpOEHHE W CBOMCTBA
OpraHUYECKUX BEILECTB.

1. KapOokcurepanus

Ha3zBanue temsl Tema 3.3. «[Ipon3BOACTBO HEOPraHUYECKUX
BEILIECTB. 3HAUEHNE U IPUMEHEHHE B ObITY U HA
MIPOU3BOCTBEY

Pesynbprar 0Oyuenuss | OOOCHOBBIBATH  3HAUYCHHE WM MPUMEHEHHUE
HEOPraHWYECKWX  BEIIECTB B  OBITOBOM U
MIPOW3BOJICTBEHHON JAEATEILHOCTH 4YEJIOBEKa HX
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(bUBUKO-XUMHYECKUMU CBOMCTBAMU

OO0mre KOMIETSHIINT OK 01, OK 02

A 3HaKOMO M BaM TMOHATHE «kapOokcutepanus»? B TepaneBTHUECKUX

LEJAX HCHOJB3YIOT razoo0pasHoe BemecTBo. Ilo 3Toil mpuumHe MOKOOHYIO

MCTOAMWKY HA3bIBAIOT «T'a30BbBIMH YKOJIIAMW). Ota MCTOJMKA MCIIOJB3YCTCSA OJIA

JICUHCHUA CCPACHHO-COCYAUCTBIX 33.60J'ICB3,HHI>1, IIOBBIIICHUA 3JIACTHYHOCTHU KOXKH.

[loBbIICHME COACPIKaHMA OTOro rasza B KpPOBHM TOBOPUT O HCKAYEeCTBCHHOM

(I)YHKI_[I/II/I KpOBH. Camoe YAUBUTCIIBHOC, UYTO OHO HUCIIOJIB3YCTCA B TBépI[OM BHUIC B

HHIJ.IGBOﬁ MNPOMBINUJICHHOCTHU JJISI XPAHCHUA W TICPCBO3KU IMPOAYKTOB!: p]’:I6]':»I,

Msica, MOPOKEHOTO.
3ananue
Bri0epuTte oaMH NpaBUIbHBIN OTBET:
1. O xakom BerecTBe UAET peub?
A) yriaekucniblii ras
b) xucnopon
B) amMmuax
2. KakuMu XUMHYECKUMU CBOMCTBaMU 00J1aJaeT 3TO BEIIECTBO?
A) KUCITOTHBIMHA
b) ocHoBHBIMU
B) amdpoTtepubiMu
3. C yeM MOKET BCTynaTh BO B3auUMOICHCTBHE?
A) ¢ BOJ0#1, OCHOBHBIMHM OKCHUJAMH, IIET0YAMH, HEKOTOPBIMH COJISIMU
b) ¢ BoJ10#, KHCIIOTHBIMU OKCHIAMU, IIEJI0YaMH, HEKOTOPBIMH COJISIMU
B) ¢ Bogoii, KUCIOTHBIMH OKCUAAMU, KUCIIOTAMH, HEKOTOPBIMU COJIIMU
4. C moMoIIbI0 KAaKOTO BEIIECTBA €r0 MOXKXHO O0OHAPYKHUTH?
A) benondranenna
b) 6pomHoit BojbI
B) u3BecTkoBOI BOJIBI

5. [IpuBenute dakThl, KOTOPHIC JOKA3BIBAIOT OTPUIIATEILHOE BIHSIHUE 3TOTO

ra3a Ha KeJIyJI0YHO-KUIICUHbIN TPaKT YeJIOBEKa.
2. [loBapenHas coJib

Ha3zBanue temsl Tema 3.3. «[Ipon3BOACTBO HEOPraHUYECKUX
BEILIECTB. 3HAYEHUE U IPUMEHEHUE B OBITY U Ha
MIPOU3BOCTBE

Pesynbrar 0Oyduenuss | OOOCHOBBIBATh  3HAUYCHHME W NPUMEHECHHE
HEOPraHMYECKMX  BEIIECTB B  OBITOBOM U
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MIPOU3BOJCTBEHHON JEATEIBHOCTU YEIOBEKa UX
(U3UKO-XUMHUYECKUMU CBOMCTBAMHU

OO0mre KOMIETCHIINT OK 01, OK 02

N3BecTtHO, uTO B Mupe no0biBaercs mnpumepHo 100 MHIIIMOHOB TOHH
IIOBAPEHHOM coiu B roA. Ha muiieBble HYXIbl PacXOAyeTcssi OKOJO OJHOMN
YETBEPTOM YaCTH 3TOro KonndecTBa. Kyna ke nuaer octanbHas Coib?

[loBapeHHast coyib COBEPIIEHHO HEOOX0AMMa MPHU MPOU3BOJCTBE MSCHBIX U
PBIOHBIX KOHCEPBOB, OHA MCIHOJB3yeTCS B METAUIyprUYecKOd OTpaciu
IPOMBIIJIEHHOCTH, MpU 00pabOTKE MEXOB M pa3lIMYHBIX KOX, B IIpoliecce
OPUTOTOBJIEHUS MbUIA, HIAET [JJs [OJYyYEHHS KAJIBLMHUPOBAHHOM COMBI,
npuMeHsieTcs: B MmeauiHe. OCHOBHOM MOTPeOUTENb COJIM — XUMHUYECKasi OTPACIb
IPOMBIIIIEHHOCTH. B 3T0#l 00s1acT MCHosib3yeTcs He TOJIBKO cama COjb, HO H
AJIEMEHTHI, COCTABJIAOIINE €€. B mporecce 35IeKTpon3a €€ pacTBOpa MOJYyYArOT
XJIOp, BOAOPOA W enkui Hatp. M3 pacTBopa €AKOro Hatpa HoJIy4aroT TBEPIAYIO
menoyb — Kayctuk. CoeinHsst BOAOPOA C XJIOPOM, MOIYUYarOT COJIAHYIO KUCIIOTY.

3anaHue: cocTaBbTe YPABHEHMSI, ONIMCAHHBIX B TEKCTE PeaKIUil.

3. AleTHjIeH

HazBanue Tembl Tema 3.3. «[Ipou3BOACTBO HEOPTAHMYECKUX
BEIIECTB. 3HaYCHUE U MPUMEHEHUE B OBITY U Ha
IIPOU3BOJICTBE

PesynbraT oOyuenus | OOOCHOBBIBATH  3HAUYEHHWE W NPUMEHEHHE
HEOPraHWYECKUX  BEHIECTB B  OBITOBOM |
IIPOM3BOJCTBEHHON JIESITEJIBHOCTH YEJIOBEKa HX
(U3UKO-XUMUYECKUMHU CBOWCTBAMHU

OO1re KOMITETCHIINN OK 01, OK 02

OgHuM ®3 caMBIX PacIpOCTPAHEHHBIX CIIOCOOOB CBapKW IUIABIICHUEM
SBIIIETCS Ta30Basi CBapKa, KOTOpas MPOM3BOAUTCS C OOpa3oBaHUEM Ta30BOTO
IUTAMEHM B KaHamax CcBapodyHod ropenku. OOpa3oBaHHWE Ta30CBAPOYHOTO
IUTAMEHN HEBO3MOJKHO O3 rasza ametusieHa. TeXHWYECKUH aleTUICH MOTydaroT
u3 KapOua KaabIusl.

3ananmne

1. O0bsacHuTe, Kakoi (pu3mdecKkuil OKa3aTeslb MO3BOJISIET UCIOJIH30BATh
aTETUIICH JIJIS1 CBAPOYHBIX PaboT;

2. CocTaBbTE ypaBHEHUE PEAKITUHU TIOJTYICHHSI AllCTHIICHA;

3. CocTaBbTe ypaBHEHUE PEAKIIUN TOPEHUS AllCTHIICHA;
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4. Beruuciaute 00bEM alleTHIIeHa MOJTYUYeHHOr0 U3 KapOu/ia Kajablidsg Maccou
128 1, copgepxamero 5% npumecei, €Ciau BbIXOJ aneTwieHa coctaBisieT 80% ot
TEOPETUYECKU BO3ZMOKHOTO.

4. MonoyHast KMCJI0TA

HaszBanue temsl Tema 4.3. «Opranndeckue BEIIECTBA B
KU3HEJEATEIbHOCTH YesioBeka. [IponsBoacTso u
IIPUMEHEHHE OPraHUYECKUX BEIIECTB B
IPOMBILIIIEHHOCTH»

Pe3synbrar oOyuenust | O60CHOBBIBATh  3HAYCHWE W NPUMEHEHHE
OpraHMYeCKUX  BEIIeCTB B  OBITOBOM W
IIPOU3BOJCTBEHHON JAESATEIBHOCTH YEIOBEKA HX
(U3UKO-XUMUYECKUMHU CBOWCTBAMMU

OO01me KOMIETEHIINNA OK 01, OK 02

[IpomMeXyTOUHBIM TPOAYKTOM OOMEHa Yy TEIUIOKPOBHBIX JKHBOTHBIX
SIBJISIETCS. MOJIOYHAsI KUCJIOTA. 3amax 3TOM KHUCIOTHI KPOBOCOCYIIIME HACEKOMBIE
yJIABJIMBAIOT Ha 3HAYUTEIIbHOM PACCTOSHUH.

3ananmne

1. [Touemy HacekoMbIe (KOMaphl) OBICTPO HAXOJST CBOIO KEPTBY?

2. Ycra"HoBute (OpMysqy MOJOYHOM KHUCJIOTHI, KOTOpass IOMOTaeT
HACEKOMBIM HAxXOJIUTh TEIUIOKPOBHBIX JKHUBOTHBIX, €CJIH MAaCCOBBbIE JOJIU
2JIEMEHTOB B HeEW cocTaBisawoT: yriepoma — 40,00%, Bomopoma — 6,67%,
kuciopoaa — 53,33%.

3. CocraBbTe CTPYKTypHYIO (opmMyny MoJouHOM Kuciotel. HazoBute
kuciorty no Homenkinarype MIOITAK.

4. Ha ocHOBaHHMHM CTpPOCHHUSI MOJIOYHON KHUCJIOTBI CJEJIAalTe BBIBOJ O €€
XUMHUYECKHX CBOMCTBAX.

5. Haiigute B wuHTepHETe WM JAPYrUX MCTOYHUKAX HWHOOpPMAIUIO O
IPUMEHEHHH MOJIOYHOM KUCIIOTHI.

2.1.4. 3ananus 1ad0paTOpPHBIX padoT

JlabopaTtopHbie pabOTHI SBISIOTCS BAXKHOW YaCThIO y4eOHOTO TMporiecca Mo
JTUCIUIUTMHE H  CIOCOOCTBYIOT (OPMUPOBAHHWIO y OOYy4arOUUXCs YMEHHI
UCCJIE0BaTh XMUMHUYECKHE MPOLECChl W SBJICHUS (TUIAHUPOBATh W TMPOBOAUTH
XUMUYECKHE DKCIIEPUMEHTBI, UCCIEA0BaTh BEUIECTBA U MPOBEPSITH THUIOTE3HI,
o0OpabaTbIBaTh 151 MHTEPIPETUPOBATH pe3yJIbTaThI AKCIEPUMEHTOB).
JlaGoparopHbsie pabOTBHl MO XUMHUHU TMPEIYCMOTPEHbI B KaXXJIOM pasjele
OCHOBHOTO U MPUKIIAIHOTO MOJyJieH (Tabi. 2).

Tabmuna 2. JlabopaTtopHbie pabOTHI 110 XUMUHN

26



Pa3nen

JlabopaTopHas paGora

Pa3gen 2. Xumuueckue
peakiuu

JlabopatopHas padora 1. «Peakuuu
TUAPOJIA3A»

Paznen 3. Ctpoenue u
CBOMCTBA HEOPTAHUYECKUX
BEILECTB

JlabopaTopHas padora 2. «CBoiicTBa
METaJJIOB U HEMETAIJIOB)»

Paznen 4. Ctpoenue u
CBOMCTBA OpraHUYECKUX
BEIIECTB

JlabopaTopHas padora 3. «Ilonyuenue
STUJICHA U U3YUYEHUE €TO CBOUCTBY

Pasnen 5. Kunetnueckue u
TEPMOJIMHAMHYECCKHE
3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX peaKIui

JlabopaTopHasi padoTa 4 (Ha BbIOOP)
«Ornpeenenne 3aBUCUMOCTH CKOPOCTH
pPEeaKIMK OT KOHIICHTPAIIMH PEarupyronux
BeniecTB» uin «OnpeieaeHue 3aBUCUMOCTH
CKOPOCTH PEaKIIMH OT TeMIePaTypPhI»
JlaGoparopHuasi padora 5. «/3yueHue
BJIMSTHUS PA3JIMYHBIX (DaKTOPOB HA CMEIIEHUE
XUMHYECKOTO PABHOBECHS

Paznen 6. Jlucnepcusie
CUCTEMBI

JlabopaTopHasi pa6oTa 6 (Ha BLIOOP)
«IIpuroroBneHue pacTBOPOB» WU
«MccnenoBanue AUCTIEPCHBIX CUCTEM

Paznen 7. KauecTBeHHEBIE
peakIuu 0OHapyKEHUS
OPTraHUYECKUX U
HEOPraHWYECKUX BEIIECTB

JlaGopaTopHasi paGota 7 (Ha BbIOOP)
«AHaTUTUYECKUE pEaKIIuU KaTHOHOB |-V
TPYIID WU «AHATUTUYECKUE PEaKLIUU
AHUOHOBY

JlabopaTopHas paGora 8 (Ha BbIOOP)
«KauecTBeHHbIE peaKIMU Ha OT/AEIIbHBIC
KJIACChl OPraHUYECKUX BEIIECTBY WU
«KauecTBEHHBIN aHAIIN3 OPTAHUYECKUX
COCTMHEHMI TI0 () YHKIIMOHATBHBIM TPYIITIAM)»

Paznen 9.1. UcciaenoBanue n
XUMHYECKUI aHAJIN3 O0OBEKTOB
ouochepsl

JlaGopaTtopHasi padora 9. «OCHOBBI
71a00paTOPHOM MPAKTUKI

Jla6opaTopHas padora 10 (Ha BLIOOp)
«OuncTKa BOJBI OT 3arpA3HECHUIN
«Omnpenenenne pH BoabI U €€ KUCTOTHOCTI
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«Ornpenenenue XeCTKOCTH BOJbI U CTIOCOOBI
€€ YCTpaHEHU»

JlabopatopHnas padora 11 (na BbIOOp)
«OOHapyKeHrEe HUTPATOB B IPOYKTAX
TUTAHUS»

«MccnegoBanue NpoayKTOB MUTaHUS Ha
HaJIM4YKe yTiIeBOI0B (MyKa, TBOPOT, MOJIOKO,
HOrypT) Ha HAJIM4YUE YIiIeBOAOB (Kpaxmall,
TJII0KO3a, caxapo3a)»

JlabopaTopHas pa6ora 12 (Ha BbIOOP)
«O06HapykeHre HEOPTraHUYECKUX TIpUMeceil B
npobax Mo4BbD»

«Omnpenenenrie pH BogHO BBITSKKHU TTOYBHI,
€€ KUCJIOTHOCTH U IIETOYHOCTH

Paznen 9.2. UccnenpoBanue u | JlaGoparopHasi padora 9. «OCHOBBI
XUMHUYECKUI aHaimn3 OOBEKTOB | TA0OPATOPHOM MPAKTUKHI)

TeXHOC(hEephI JladopaTopHas pa6ota 10 (Ha BbIOOp)
«OrmpeneneHue XJIOpUI0B METOIOM
TUTPOBAHMS B TEXHUUECKOU BOJIE»
«OrmpeneneHne KeCTKOCTH TEXHUYECKOM
BOJIbl METOJIOM TUTPOBAHUS
JlabopaTopHas padora 11. «Onpenenenue
coJiepKaHMs YTIIEKUCIIOr0 ra3a B BO3IyXe
MOMEIIEHUS SKCIIPECC-METOT0M)
JlaGoparopHasi paGora 12 (Ha BbIOOP)
«3roToBnenue kpacok (moa00p NMUrMEHTOB
Y CBSI3bIBAIOIINX BEIIECTB)»
«HccneqoBanre CBOMCTB BSIKYIIUX BEIIECTB
Ha [IpUMepE TUIICa»

Oo6opynoBanue JabopaTopun U pado4ux MecT JIa0OPATOPHH: MEH3YPKH,
MUTNIETKU-KAMEIbHUIIBI, TEPMOMETPBI, MHKPOCKOTN, JIYIbl, TPEIMETHBIE W
MIOKPOBHBIC CTEKJIA, IUIAHIIETHl JUIsl KamelbHBIX peaknuid, (QuIbTpoBajIbHAsS
OyMmara, TIpPOMBIBAJIKH, CTEKIISTHHBIE TTPOOUPKH, PE3NHOBBIC MPOOKH, (HOHAPHKH,
HAa0Op pPEaKTUBOB, CTEKISHHBIE TMAJOYKH, IITATUBBI JUIsI TIPOOUPOK;, MEPHBIC
[IAJIMHAPHI, BOPOHKH CTEKJISTHHBIE, BOPOHKH JIETUTENbHBIC MIIHHApHIeckue (50—
100 M), crynku ¢ mnecTUkoM, (apopoBble 4YaAIIKH, HUHUETHI, (UIBTPHI
OyMakHble, BaTa, Mapiid, YacOBBIC CTEKJA, JJICKTPOIUIUTKH, JIa0OpaTOPHBIC
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LITaTUBBI, CIMPTOBBIE TOPENKH, CIHMYKH, OpUOOp A MOJY4YEeHHs Ta30B (WIH
npoOupka ¢ ra300TBOAHON TPYyOKOI), nepxaTenau sl TPOOUPOK, CKIISTHKH IS
XpaHEHHUs PEaKTUBOB, pa3laTOYHbIE JIOTKU; XuMuueckue crakansl (50, 100 u 200
MJT); HINATeNn; TUHIEThl; TUTeIbHbIE HIUMIbL; CEKYHIOMEPHI (TaliMephl), MEpHbIE
npoOupku (Ha 10—-20 mut) u MepHbIe K008I (25, 50, 100 u 200 M), BoasiHast 6aHs
(W11 TEPMOCTAT), CTEKJISIHHbIC MAJIOYKH; KOHMYECKUE KOJIObI JiJisi TuTpoBanus (50
u 100 mi); MHAMKATOpHBIE MOJIOCKM My omnpeaeneHus pH u cranmaptHas
WHIMKATOpHAs WIKaja; YHUBEPCAJIbHBIN HMHAMKATOp; nunerku Ha 1, 10, 50 mu
(umu go3atopel Ha 1, 5 u 10 mu), OropeTku AJii TUTPOBAHUS, MEAUIMHCKUE
mmpuubl Ha 100-150 M1, nabopaTopHblie W/WiKM aHanmuTU4YeCKue Bechl, pH-MeTphl,
CYIIWJIBbHBIN 1IKad), U ap. 1abopaTopHOE 000PYI0BAHHE.

[IpuBenem mnpumepsl Ja00OpPaTOPHBIX pabOT Mo pazneny 2 «XUMUYECKHE
peakuun» u pazzaeny 4 «CTpoeHre U CBOWCTBA OPraHMYECKUX BEILIECTBY.

Paznen 2. Xumuueckue peakuum. Jlaboparopnas padora 1. «Peakuun
THAPOJIU3a»

HasBanue TeMsbl Tema 2.2. «DNEKTpOIUTHICCKAs TUCCOIIUALINS 1
WOHHBIA OOMEH)

PesynpraT oOyuenus | CoCTaBisITh ypaBHEHHUS XUMUYECKHX pPeaKluu
MOHHOTO OOMEHa C YYacTHeM HEOpPraHHMYeCKUX
BEIIECTB

OO011e KOMIIETEHIINA OK 01, OK 02

1. Bonpocsl a5 qonycka K gadopaTopHoii padore

a) cpopMyIUpYyHUTE 1EIb TUIAHUPYEMOTO IKCIIEPUMEHTA;

0) 00BsICHUTE, KAaKOW MPOIIECC HA3BIBAIOT TUAPOJIN30M, KAKOW OH OBIBACT;

B)  OOBSICHUTE, KaKhe  CYIIECTBYIOT  CHOCOOBI  JOKa3aTelbCTBA
CYIIIECTBOBAHUS TUAPOIN3a HEOPTAHUIECKUX U OPTaHUUECKHUX BEIIECTB;

') 00BSICHUTE, KaK COCTABJISETCS yPABHEHHUE TUIPOIIH3a;

n) oOwscHute, uro Takoe pH? Kak 3aBucur maHHBIA TOKa3aTtelb OT
KUCITIOTHOCTH WJIM OCHOBHOCTH CPEJIbI pacTBOPA;

€) OOBSICHUTE XO/I BBHITTOTHEHHS DKCIIEPUMEHTA TI0 PEIICHUIO Ka4eCTBEHHBIX
3amay;

’K) TIEPEUYUCINTE OCHOBHBIC ACHEKTHI COOJIFOJICHHUS TEXHUKH OE€30MacHOCTH
npu paboTe ¢ arpeCCUBHBIMU peareHTaMu (TUAPOKCUT] HATPHS).

2. IlpoBeieHUE ONBITOB

Oo0OopynoBanue u nmocyjaa PeakTuBbl
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1. CrexisiHHBIE TPOOUPKHU 1.  PactBop NaOH
2. lllratuB nus mpoOUpoK 2. PactBop Na,SO4
3. PactBop AICl3
4.  PactBop Na,COs
5. PactBop Cu(OH);
6. KucioTHO-OCHOBHBIIM HHIUKATOP

AJropuT™ nposeaeHusi onbiTa Ne 1

Bonpocsl u 3a1aHus

3aganue Ne 1. B tpex npoOupkax
10T HOMEpaMH HaXOJISTCSI PaCTBOPHI
TPEX COJICH: XJIOpHUIa ATTFOMUHHS,
cynbdara HaTpus, KapOOHaTa HATPUSI.
He nonb3ysich npyrumMu peakTuBamH,
OTIPEJICITUTE COCTaB KaXKI0M
IPOOHPKH.

1. JTatb 0OBsicCHEHUE TPOBEACHHBIM
OTIBITaM.

2. CocTaBUTh YpaBHEHUSI PEAKIIHIA,
POTEKAIOUINX B IPOOHUPKE B
MOJIEKYJIIPHOM U MOHHOM BHUJIAX.

AJITOPUTM TIpoBeieHusl onbiTa Ne 2

Bonpocsl u 3a1anus

3apanue Ne 2. Uto npousoier,
€CJIM OXJIAJIUTh PacTBOP KapOOHaTa
HATpUS WK J0OABUTH K HEMY
TUAPOKCU HATPHs?

1.1. Hanuts B ipoOupky 1-2 mi
pacTBopa KapOoHaTa HaTPUSI.

1.2. OmycTuTh TPOOUPKY B CTAKAH C
OYEHB XOJOJHOW BOJON UIIU CHETOM.
1.3. [IpoBeputsb cpemy pacTBOpa nMpu
MOMOIIIN KUCIOTHO-OCHOBHOTO
WHJMKATOpAa.

1.4. JloGaBUTH K pacTBOpY KapOoHaTa

1.Kakoi1 uHaUKaATOD JIydIe
VICIIOJIb30BATh JUJIL ONIPEAECIICHUS CPEIbI
pactBopa?

2. CocTaBUTh COOTBETCTBYIOIIUE
YpaBHEHHUSI XUMUUYECKUX PEAKIUH, B
MOJIEKYJISIPHOM U HOHHOM BUJIAX.
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HaTpug TMAPOKCHUA HATPHA.

AJITOPUTM NPOBeIeHUs OnbITa Ne
3

Bonpocsl u 3a1aHus

3apnanue Ne 3. [IpoOseMHBIHA OIBIT.
1.1. B oany npoOupKy ¢ pacTBOPOM
cynbdara menu (II) mpunuthb
pacTBOp THAPOKCUIA HATPHUS.

1.2. Bo BTOpYIO IPOOUPKY C
pactBopom cyinbdara meau (II)

IPWINTH PAaCTBOP KapOOHATa HATPHSI.

1.3. CpaBHHTH IIBET OOPaA3YIOITUXCS
0CaJIKOB.

1.4. O6paruTh BHUMaHUE Ha
BBIZIEJIEHHUE Ta3a B OJHOU U3
IPOOHUPOK.

1.5. Onpenenutb, OTKyAa MOXKET
BBIIEJISATHCS 3TOT raz?

1.6. [IpoBepuTh Ka4eCTBECHHBIN
COCTAaB ra3za ropsilen Jy4nHKOMU.
1.7. OOBACHUTD MPOUCXOAAIICE
SIBJICHHE.

1. CocTaBUTh COOTBETCTBYIOIIUE
YpaBHEHHS] XUMUYECKUX PEAKIIHA, B
MOJIEKYJIIPHOM U MOHHOM BHUIAX.

AJITOPUTM NPOBEACHUS ONbITA Ne
4

BOIIp OChbI M 3alaHus
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3ananue Ne 4, [Ipo6nemubiif onbIT. | 1. OOBSICHUTH MPOUCXOIAIIEE SBICHUE.
1.1. K pactBopy xsiopuja antomunust | 2. CocTaBUTh COOTBETCTBYIOIIHNE
MPWIATH PACTBOP KapOoHaTa YPaBHEHUS] XUMUYECKUX PEAKIIHil, B
HaTpUSL. MOJIEKYJISIPHOM Y HIOHHOM BUJaX.

3. OTBETUTH Ha BOIPOCHIL.

JIns yero B MEAUUIMHCKOW IPAKTUKE
UCIIOJIb3YIOT PACTBOP MUTHEBOM COBI
JUTSL TIOJIOCKAHUS TTPU BOCTIAJIUTEBbHBIX
3a0oneBanusx ropia? Kakosa poib
ruaponusa B ipupoze? Ilouemy pactBop
MbUIa IIEHUTCA B Boje?

3. O0paboTKa pe3yJbTATOB ONBITOB

1. TIpoanamu3upoBaTh COOTBETCTBHE TOJYYCHHBIX pE3yJbTaTOB THIIAM
ruaponuza. CaenaTb COOTBETCTBYIOIINE BBIBOJBI.

2. CdopmynmupoBaTh BBIBOJBI O 3aBUCUMOCTH THUIA THAPOJU3a U
KHUCJIOTHOCTH CPEAbI pacTBOpA.

Pasnen 4. CrtpoeHue M CBOWCTBA OpPraHM4YecKMX  BeleCTB.
JlabopaTopHas pa6ota 3. «I[losiyyeHue 3TUI€HA M U3yYEeHHUE €r0 CBOMCTB»

Ha3zBanue tembl Tewma 4.2. «CBo#CTBa OpraHUYECKUX
COEIMHEHUI
PesynpraT oOyuenus | YcraHaBiuBaTh 3aBUCHUMOCTD busmuko-

XUMHYECKUX CBONCTB OPraHMYECKHX BEIIECTB OT
CTPOEHUS MOJIEKYJI

OO011e KOMIIETEHIINU OK 01, OK 02

1. Bonpocsl a5 qonmycka K gadopaTopHoii padore

a) cpopMyIUPYHUTE 1EIh TUIAHUPYEMOTO IKCIIEPUMEHTA;

0) 00BSICHUTE, K KAKOMY KJIaCCy OPTaHUYECKHUX BEIIECTB OTHOCUTCS STUJICH;

B) OOBSICHUTE, KAKUMH XUMHUYECKUMH CBOWCTBAMH 00JIalalOT BEIIECTBa
JAHHOTO Kjacca, Kakhe KauyeCTBEHHbIE pPEakuuu i UX OOHapYKEHUs
UCIIOJIb3YIOTCS;

') 00BSICHUTE, KAaK MOYKHO TTOJIYYHTh BEIIECTBA TAHHOTO KJIacCa COCTMHCHUM
B 1a00PaTOPHBIX yCIOBUSAX;

1) OOBSICHUTE, U3 YETO COCTOUT MPUOOP TSI TIOTYUCHUS Ta30B;

€) MEepPEeYUCIUTE OCHOBHBIE ACMEKTHI COOIOJICHUSI TEXHUKU O€30MacCHOCTU
npu pabore c¢ JIB)K (9TunoOBBIM cOMpPT), AarpecCUBHBIMU  peareHTamu
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(KOHIIEHTPUPOBAHHAS ~ CEpHasl  KUCJIOTa), HarpeBaTebHBIMU

npudopamu

(ciupTOBKA).
2. IlpoBeeHue onbITOB

OobopynoBanue u nocyjaa PeakTuBBI

1. CrexisiHHBIE TPOOUPKU 1. KounuenrpupoBauHsliii pactBop H2SO4
2. lllratuB nast mpoOUpoOK 2. OTUIIOBBIN CITUPT

3. CnuproBKa 3. PactBop KMnO4

4. Cnuuku 4. bpomHas Boja

5. Tlecok

AJIrOpuTM npoBeaeHus onbiTa Ne 1

Bonpocsl u 3a1aHus

1. Ilony4uTh ATHIIEH JeruapaTaueil TUI0BOro
cnupTta, 0OHAPYKUTh €r0, U3YYUTh €r0 CBOMCTBA.
1.1. B npo6upky HaIUTh 2—3 MJI 3THJIOBOTO CIIMPTA
¥ OCTOPOXKHO J100aBUTH 69 M1
KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOTHI. 3aTEM
BCHITNIATh HEMHOT'O MPOKAJIEHHOTO TecKa (TIECOK WIn
MEJKHE KYyCOUKH MeM3bl BBOASAT JJIsi TOTO, YTOOBI
PEIOTBPATUTH TOTYKH KUIKOCTH MPU KUTICHUN ).
3aKpBITh MPOOUPKY MPOOKOH C Ta300TBOIHOM
TpYOKO#, 3aKpENUTh €€ B IITATUBE U OCTOPOIKHO
HarpeTh coJiepkuMoe pooupku (puc. 1)

CH,

2

TecoK
C,H,OH
fL§O (1:3)
2 4

(xoHiL.)

Br,  KMnO,

1. Uto mpoucxoaur B
npobupke? Uto
HaOronaere?

2. K xakomy Ty
XUMHUYECKUX PEaKIUN
OTHOCSTCS 3TH
npornecchl? Kak
Ha3bIBAIOTCS?

3. Kak mensiercst okpacka
pactBopoB? [louemy?

4. Kakum 1mjiaMeHeM
roput stunen? [louemy?
5. CocTaBUTH ypaBHEHUS
MPOTEKAIOIINUX
MPOLIECCOB.
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1.2. OcTopoxKHO, pPABHOMEPHO HArPETh CMECh.

1.3. B npyryto npoOupky Haneite 2—3 M
pa30aBIEHHOr0 pacTBOpA EpMaHTraHaTa KaJus, U
IOPOIYCTUTE YEpe3 HEro ras.

1.4. B tpeThio npoOUpKy HANMUTH 2—3 M1 OpOMHOMN
BOJIbl, OIYCTUTh ra300TBOJIHYIO TPYOKY J0 JAHA 3TOM
OpOOUPKHU U MPONYCTUTH Yepe3 OPOMHYIO BOLY
BBIJICIIAIOLIMNCS Ta3.

1.5. BeiHYTh ra300TBOJIHYIO TPYOKY U3 pacTBOpa U
MOBEPHYTH €€ OTBEPCTUEM KBEPXY, MOKEUb
BBIICIISAIOIIUICS Ta3 (puc.2).

CgHsOH (3THJIO'
BBIY CITUPT)

H,S0,

3. O0paboTKa pe3yJbTATOB ONBLITOB

1. [Ipoananu3upoBaTh COOTBETCTBHUE MOJIYUYECHHBIX PE3YJIHTATOB CIOCOOaM
NOJIYYEHUsI HENPENENbHbIX YIIEBOAOPOAOB psaa 3TwieHa (ankeHoB). Crnenathb
COOTBETCTBYIOIINU BBIBOJ.

2. ChhopmMyIHpoBaTh BBIBOJI O (DH3UKO-XHUMHYECKUX CBOMCTBAX ITHUJICHA.

3. CchopmynmrpoBaTh BBEIBOA O CITIOCOOAX OOHAPYKECHHS dTUIICHA.

2.2. OueHoYHbIE CpeACTBA PY0eKHOro (TeMATHYECKOr0) KOHTPOJIS IO
AUCUMILTHHE «XHMMA»

PyOexnpiii  (TeMaThyeckwii) KOHTPOJAb TIO  JUCIUIUIMHE  «XUMUS»
POBOAUTCS B (DOpME KOHTPOJBHBIX PabOT MO pasaeiamM OCHOBHOTO MOMIYJS Ha
OTJICJIbHBIX 3aHSTHUSAX, KEMCOB U YU€OHO-UCCIEOBATEIBCKUX MPOEKTOB.

2.2.1. KouTposbHbIe padoThI 10 pa3jieiam

KontponbHbie paboThl MO XMMHHM KaK OIEHOYHBIE CPEACTBAa PYOEKHOTO
KOHTPOJISI 3aBepllaloT u3ydeHue | uiam 2 TeMaTHYeCKUX pas3fejoB OCHOBHOTO
MOYJIS.

Paznen 2. Xumuueckue peaxkuuu. KontpoabHas padora «CTpoeHue
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BelleCTBA M XUMHYECKHUE PeaKIu)

KoHTponbpHas paboTa coaep uUT YeThIpe BUAA 3aaHUIA:

1. 3agaum Ha cocTaBiIeHUE XUMHUUECKUX (DOPMYIT ABYXaTOMHBIX COCTMHEHUIN
10 UX Ha3BaHMIO.

2. 3a/laun Ha COCTABJICHUE YPAaBHECHHMI peakIuil: COeAMHEHUs, 3aMEIICHUs,
paslioxkeHus, OOMEHa W peakIuid C y4acTHEM KOMIUIEKCHBIX COEIUHEHUN;
OKHUCJIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

3. 3ajaHusi Ha COCTaBJICHUE MOJIEKYISPHBIX U MOHHBIX PEAKIMM TUIpOoSIn3a
COJIEH, YCTAHOBJIEHHE U3MEHEHUS KUCIIOTHOCTU CPEIbI.

4. 3amaun Ha pacyeT KOJMYECTBEHHBIX XaPAKTEPUCTHUK IO YPaBHEHUSIM
XUMUYECKUX peakIuii: MaccOoBOM WM OOBEMHON JOJMUM BBIXOJA MPOIYKTA
pEaKIMu COCIUHEHHUS OT TEOPETUUECKH BO3MOXKHOTO; OOBEMHBIX OTHOIICHHI
ra3oB; KOJIMYECTBEHHBIX XapAKTEPUCTUK HCXOIAHBIX BEIIECTB U MPOJTYKTOB
peakuuu; Macchl (00BEM, KOJIMYECTBO BEIIECTBA) MPOAYKTA PEAKIIMH, €CITU OJTHO
U3 BEIIECTB JIaHO B BHUJE pPACTBOpPA C ONPEACIICHHOW MAacCOBOM JOJIEH
PacTBOPEHHOI'O BEIIECTBA.

Paznen 3. CrpoeHme W CBOHCTBAa HEOPraHMYeCKHUX BeIeCTB.
KonTposbHasi padora «CBOMCTBAa HEOPrAaHMYECKHUX BelEeCTB

KoHnTponbsHas paboTta conep uT Tpy BHUJIA 3aIaHUM:

1. 3amaun Ha pacyeT MaccoBOM JOJM (Macchl) XHUMHUYECKOIO 3JIeMEHTa
(coenmuHeHMS) B MOJIEKYJIE (CMeCH).

2. [Ilpaktuueckwe 3amaHus 1O KiIacCU(UKAIMK, HOMEHKJIAType u
XUMHYECKUM (opMyslaM HEOPraHUYECKHX BEIIECTB Pa3IUYHBIX KIACCOB:
ONPEAEICHUE KJIaCCa HEOPraHWYECKHMX BEUIECTB, HA3bIBATh HEOPraHUYECKHUE
COEMHEHUS 110 MEXKIYHApOIHON U TPUBUAJIBHONW HOMEHKJIATYPE M0 XUMUYECKUM
dbopmynam.

3. 3ajaHus Ha COCTAaBJICHHE YPAaBHEHHM XMMHUYECKUX PEaKIUW C yd9acTHEeM
IIPOCTBIX U CIIOKHBIX HEOPraHUYECKUX BEIIECTB: OKCHUJIOB METAJNIOB, HEMETAJIIOB
1 aM(pOTEPHBIX JIEMEHTOB; HEOPTAHMUECKUX KHUCIOT, OCHOBAHUM U aM(pOTEPHBIX
TUAPOKCHUIOB, HEOPraHMYECKHX COJIEH, XapaKTEepU3YIOIIMX HMX CBOWCTBA U
CIIOCOOBI MOTYUYESHUSI.

Pa3nen 4. CtpoeHue u cBoiicTBa oprannvecknx Bemiects. KoHTposibHast
padora «CTpoeHue U CBOICTBA OPraHUYEeCKUX BelleCTB)

KoHnTponbsHas paboTa COCTOUT W3 MSATH BUIOB 3a/IaHUN:

1. 3amanusi Ha COCTaBJIE€HHWE HA3BAHUN OPraHUYECKUX COEAMHEHUU 10
XUMUYECKUM GopmysiaM (B T.4. CTPYKTYPHBIM) C MCIOJIb30BAHUEM TPUBUATIBHOU
WA MEXIYHAPOIHON CUCTEMATUYECKOW HOMEHKIATYPBI.

2. 3aianvsi HA COCTABIICHUE TTOTHBIX U COKPAIICHHBIX CTPYKTYPHBIX (hOpMYIT
OPraHUYECKUX BEIIECTB OTAECIBHBIX KJIACCOB M0 UX HA3BAHUSM B COOTBETCTBHHU C
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MEXKIYHAPOIHOW HOMEHKIIATYPOM.

3. 3agauM Ha omnpeaeneHue npocTedel (GopMmyabl  OpraHMYECKOU
MOJIEKYJIbI, UCXO/S U3 DJIEMEHTHOTO cocTaBa (B %).

4. 3amaHus Ha COCTABJICHHME YpaBHEHUH XUMUYECKHX PpEaKIui,
WUTFOCTPUPYIOIINX XUMHUUYECKHUE CBOMCTBA C YYETOM MEXAHU3MOB IPOTEKAHUS
JAHHBIX pEeaKIUid M TEHETHYECKOW CBS3M OpPraHMYECKUX BEIIECTB pPa3HbIX
KJIACCOB, B T.4. LEMOYKHN MMPEBPALLECHUN.

5. PacuetHble 3aauu MO YpaBHEHUSAM PEaKUUN C y4acTUEM OpPraHUYEeCKUX
BEILECTB.

Pasnen 5. KunHernyeckue M TepMOIAMHAMHMYECKHE 3aKOHOMEPHOCTH
NPOTEKAaHUA XMMH4YecKMX peakuuil. KonTponasnas padora «CkopocTh
XMMHYECKOIl peakliuu 1 XMMHYeCKoe paBHOBeCHE»

KoHTponbHas paboTa COCTOUT U3 TPEX BUIOB 3a/IaHUM:

1. PacueTHble 3a7]aui Ha U3MEHEHHE CKOPOCTH XMMHUYECKUX B 3aBUCHMOCTH
OT KOHIIEHTPALUU PEarupyronux BEUIECTB U TEMIIEPATYPBI.

2. 3amauyum HaA pacueThl TEIJIOBBIX 3(P(HEKTOB XMMHUYECKUX pPEAKUUd U
omnpejieieHre  Tuma  peakuuu (Mo TemioBoMy  3ddexTy:  dK30-  H
SHIOTEPMUYECKHE).

3. 3amanus Ha npumenenue nupunHiuna Jle-lllarense nns HaxoxaeHUS
HAIPABJICHUS] CMEILIEHUS PAaBHOBECHUSI XMMHUYECKOM peakluu U aHajau3 (akTopoB,
BJIUSIIOIINX HA CMEIIEHUE XUMUYECKOTO PABHOBECHSI.

Pasnen 6. /ucnepcHble cucrembl. KoHTposibHasi paGota mo Teme
«/lucnepcHble CHCTEMbD»

KonTtponbsHas paboTa COCTOUT U3 ABYX YaCTCH:

1. 3ajaun Ha MPUTOTOBIIEHHE U PACUET KOHILIEHTPALIMK PacTBOPOB (3 3amauun
Ha pacTBOpeHHE, pa30aBlieHUEe, CMEITMBAHUE PACTBOPOB).

2. 3ajgaHusl Ha JUCIEPCHBIE CHUCTEMBbI, MCIIOJNb3yeMble B OBITOBOH H
IIPOU3BOJICTBEHHON JEATEIBHOCTH YEJIOBEKA (B BUJE TECTOBBIX 3aJaHUN).

[TpuBeaem npuMepsl 3a1aHU KOHTPOIBHON paboThl Mo Teme «CTpoenue u
CBOICTBA OPraHMYeCKUX BeIIeCTB», KOTOpPas IPOBOAMUTCA IOCIE H3YyYEHUS
oOydJaromumucs pasuena 4.

ITo utoram m3yuenus pasnena 4 «CTpoeHue M CBOHCTBAa OPraHMYEeCKUX
BellecTB)» o0ydaromuecs OyayT CIOCOOHBI:

— OmIpeAensTh MNPUHAMICKHOCTh BEIIECTB K Pa3IUYHbBIM  Kllaccam
OpraHUYECKUX COEAUHEHUI; TOMOJIOTH U U30MEPBHIL;

— Ha3bIBaTh U3yUYCHHbBIC BEILIECTBA MO «TPUBUAIBHOW» WM MEXKIYHApPOIHOU
HOMEHKJIaTypE;

— XapaKTepu30BaTh CTPOEHHE M XUMHUYECKHE CBOWCTBA M3YYEHHBIX
OpPraHUYECKUX COCIMHCHU;
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— 0OBSICHATH 3aBUCUMOCTb CBOMCTB OPraHUYECKUX BEIIECTB OT UX COCTaBa U
CTPOCHUS;

— IMIPOBOJIUTH BBIYUCIICHUS IO XUMHUECKUM (POpMysIaM U ypaBHEHUSIM.

Tematnueckuit KOHTPOJIb OCYIIECTBIsICTCS MEeTo0M TectupoBanus (I) wim
B ¢opMe MUCHMEHHOM PabOThI, BKIIOYAIONIECH MPAKTUUECKUE 3aJaHusl U 3aJlauu
().

IIpuBeaeM npuMep KOHTPOJBbHOM pPadoThl B (popMe TECTOBBIX 3aJaHUM
(.

1. BemecTBo, COCTaB KOTOPOTO BhIpaKEH MOJEKyJsipHOU (Gopmyroit CzHsg,
OTHOCHUTCS K KJIAcCy:

1) apeHsI

2) alKaHbI

3) aJKeHBI

4) alKUHbBI

2. Ha3Banue Bemiectsa, popmyna koroporo: CHs-CH(CHs)-CH2-CH2-OH

1) 6yraHo-2

2) TIEHTaHOJI-2

3) 2-meTmiOyTaHoNI-4

4) 3-metunoOyTanom-1

3. BemectBo, umeroniee popmyny CH,=CH; Ha3biBaeTcs:

1) Tonryon

2) 3TUJIEH

3) raunepuH

4) mpomnaHo

4. BemiecTBo, Ha3BaHUE KOTOPOTO MPOMUOHOBAS KUCIOTA, UMEET POpMYITY:

1) CoHsOH

2) (CHa3)NH

3) CH3-CH,-COOH

4) CsHyOH

5. [Ins ankaHOB XapakTepHA PEaKIIHA:

1) mpucoenunenus Hp

2) XJIOPUPOBAHUS HA CBETY

3) obecneunBanus pactBopa KMnO4

4) momuMepu3auu

6. MetaHoJ pearupyer c:

1) HaTpueM

2) BojIOM

3) Bogopo1oM

4) MmeTaHOM
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7. YKCyCHas KHCTIOTa BCTYMAET B PEAKIIHIO C:
1) AgNOs
2) NaCl
3) N&zCOs
4) H,0
8. BepHbl 111 yTBEpKIAEHUS:
A. AMHHBI IPOSIBIIIIOT OCHOBHBIE CBOMCTBA
b. AMUHOKHCITOTBI POSBIISIIOT TOJIBKO OCHOBHBIE CBOMCTBA
1) BepHO TOJIBKO A
2) BepHO TOJIbKO b
3) BepHBI 00a YTBEPKICHHSI
4) HEeBEpHO HU OJIHO M3 YTBEPIKICHUMN
9. YpaBuenue xumudeckoit peakiuu CoHg+Cl,—CoHsCI+HCI sBasieTes:
1) peakiueii 3aMeIeHusI, TPOTEKAOIICH 10 paJuKaIbHOMY MEXaHU3MY
2) peaxiye IpUCOeIMHEHUS, MPOTEKAIOIICH 0 PaIUKATILHOMY MEXaHU3MY
3) peakiueii 3aMeIIeHus, MPOTEKAIOIICH TI0 HOHHOMY MEXaHU3MY
4) peakiueit MPUCOCTUHEHHUS, TIPOTEKAOIICH 110 HIOHHOMY MEXaHU3MY
10. B peaxiuto «cepeOpsHOTO 3epKaiay» (C aMMHAYHBIM PACTBOPOM OKCHIA
cepedpa) BCTyIaeT:
1) sTaHon
2) TII0K03a
3) raunepuH
4) kpaxma
11. VYcraHOBUTE COOTBETCTBUE MEXIYy HAa3BaHUEM BEIIECTBA W KJIACCOM
(rpynrioi) OpraHuYeCKUX COCTMHEHUM, K KOTOPOMY(-0i) OHO NIPHUHAIJICIKHUT.
HaszBanue Bemecrsa
A) CH3COOH
b) CH3-CH,-CHz3
B) CH,=CH-CH>-CH3
I') CH3-CH,-OH
Knacc oprannueckux coelMHEHUI
1) oAHOATOMHBIEC CITUPTHI
2) yrIIeBOJIbI
3) xapOOHOBBIE KHUCITIOTHI
4) apoMaTHYECKHE YTIICBOOPOIBI
5) HempeeNbHbIC YTIIEBOI0POIBI
6) npenenbpHbBIC YTIIEBOIO0POIBI
12. B cxeme mpeBparieHui
1500°C Caxr +Br;
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CH4 — Xl — 0eH30I — Xz

BeleCTBaMU X1 U X2 COOTBETCTBEHHO SIBJISIFOTCSI:

1) anerrneH

2) 3TUJICH

3) 6pombeH30I1

4) xmopOeH301

5) dbenon

6) IUKIOreKcaH

13. Onpenenure MoJeKyIsIpHYIO popMyIly BelecTBa, coaepxaiiero 37,5%
yraepoaa, 50% kucnopona u 12,5% Bogopona. OTHOCHUTENbHAS TFIOTHOCTh TAPOB
ATOTO BeIlleCTBa MO BOJAOPOAY paBHa 16.

1) CH;OH

2) CoHsOH

3) HCOOH

4) CsHsOH

14. Cxonpko JUTPOB BoOjOpoaa ToOTpedyercss s obpazoBanust 10,2 1
STUJIOBOTO CHHUPTa W3 aleTalbJeruja, €CJIM BBIXOJ MPOAYKTa PEAKIUH
coctasisier 80%?

1)6,2 1

2)3,1n

3) 12,75 n

4)112 n

IIpuBeneMm npumMep 3aJaHMH JJIsi NMCbMEHHOM KOHTPOJIBHOWH PadoThI
(11).

1. [alite Ha3BaHHWS OPraHUYECKUM COCIUHEHHUSM [0 XUMHYECKUM
dopMyrnaMm ¢  UCHONB30BAaHWEM  TPUBHAIBHOM  WIM  MEXKIYHAPOIHOU
CUCTEMATHYECKON HOMEHKIJIATYPBI:

a) CszOH

6) (CHs).NH

B) CH3-CH(NH,)-COOH

r) CsHgN

I[) CHgCHzHC:O

e) CeHsCHzOH

2. CocraBpT€ TIOMHBIE ¥ COKpAIICHHBIE CTPYKTYpPHBIE  (HOPMYITBI
OpPraHMYECKUX BEIIECTB OTICIBHBIX KJIACCOB MO0 UX HAa3BAHUSIM B COOTBETCTBHUU C
MEXIYHAPOIHOW HOMEHKIATYPOM:

a) METUIIOEH30]1

0) aHWINH

B) 3-MEeTHIIOyTaHAb
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T') [IUKJIOT€KCEH

n) o6yranuen-1,2

e) 2-MeTuinponanos-1

x) OyTuH-1

3) aMUHOYKCYCHasl KUCJI0Ta

3. CocraBpTe ypaBHEHHUS XHUMHYECKMX pEaKUUHd COIJacHO CXEMe
IIPEBPAILCHUI:

1500°C Caxr +Br;

CHs — X1 — X5 — X3

VYkaxuTe TUI 1 MEXaHU3M PEaKINH, Ha30BUTE 00Pa30BaBIINECS BEIIECTBA.

4. Ompenenute MOJEKYISIpHYIO (GopMmyiy BemiecTBa, conaepxamiero 37,5%
yraepoaa, 50% kucnopona u 12,5% Bogopona. OTHOCHUTENbHAS TIFIOTHOCTH TTAPOB
ATOTO BEIIECTBA MO0 BOJOPOIY paBHa 16.

5. CKOJBKO JIUTPOB BOJOpOJa MOTpedyeTcs s obpasoBanus 10,2 T
STHJIOBOTO CHHUpPTa W3 aleTalbleTnuaa, €CJIU BBIXOJ TPOIYKTAa PEaKIuu
coctasisieT 80%?

2.2.2. Keiicbl

Keiicbl ucmonb3yloTcs B KadecTBE OIEHOYHOIO CpEJCTBAa B pasziene 8
NPUKIAJHOTO  MOAYJS, MX  COJIEpXKAHUE  OMNpeeNsercss C  y4eToM
npodeccuoHaIbHOM HaMpaBIeHHOCTH oOpa3oBaTenbHO mporpammbl  CIIO.
[Tpumepbl BOBMOXKHBIX TEM KEWCOB:

1. Tloremnenue KiIMMara W BBICBOOOXKIIEHHE Ta30BBIX THAPATOB CO JHA
OKeaHa.

2. Bynymue marepuainsl s aBua-, MallliHO- U IPUOOPOCTPOCHUSI.

3. HoBble MaTepuabl JJ1s1 COTHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE PACTUTEIBHBIX MTPETAPATOB.

5. XuMHUECKHEe 2JIEMEHTHI B )KM3HU YETIOBEKA.

6. Bonoponnas sHepreTuka.

[TpuBenem npumeps! keiico o xumun (aBTop ['omybeBa Muua bopucosna,
yautenb xumu, hitps://urok.1sept.ru/articles/636947).

Keiic Nel. «X10p B )KM3HH Ye€JIOBEKA)

B Snonun oO0beanHEeHHbIMU criiaMu HalmoHanbHOTO MHCTUTYTa 30POBbS
u [lpedexryproro ynuBepcutrera CuA3yoKu OBIIO TPOBEICHO HCCIEIOBAHUE.
VYueHble BBIACHWIIM, YTO E€CTECTBEHHBIE OPraHWYECKHE BEIIECTBA BCTYMNAKOT B
PEaKINIO C XJIOPUPOBAHHOM BOAOW M3-TI0JT KpaHa, 00pa3ysl OMacHbIe COSAMHEHUS,
KOTOpPbIE MOTYT CJIY>KUTh NIPUYUHOM paka. Takue coeauHeHus Ha3biBatoTca MX,
TO ecTh «MyTareH ukc» wimn «Hen3BecTHbI MyTaren».
3amaHus:
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1. Ilpeanioxure CcrnocoObl YMEHBIICHHS SJOBUTOTO BIUSHHUS XJIOpa B
MUTHEBOM BOJIE HA OPTraHU3M YEJIOBEKa.

2. Ucxond u3 cBOe )KM3HEHHOM MPAKTUKU, TPUOIU3UTEIBHO pACCUUTANTE,
CKOJIKO XJIOPUPOBAHHOW BOJIBI BbI WCIIOJB3yeTE€ B TEYCHHUE IHS U JJISI KaKUX
uenein?

3. Kakue opranbl 4yenoBeka OOJIbLIE BCEro CTPagalOT OT BO3JEUCTBUS
xJyiopa?

4. Kak BiusieT XJIOpUpOBaHHAs BOJIa HA YEJIOBEKA MPU KYITaHUU?

5. Haliqute AOMOMHUTENBHYIO HHQPOpPMAIIMIO O 3aMEHE XJopa Mpu
o00e33apakMBaHUU BO/IBI.

6. Hccnenyiite pasznuuyHble TOBapbl OBITOBOM XHMHHM B CBOEM JIOME.
CocTtaBbTe CIHUCOK XJIOPCOAEPIKAIIUX COSTUHEHUM, YKAXKUTE MEPhl 0€30MacHOCTH
npu paboTe ¢ HUMH.

Keiic Ne2. «Bogopoaomo0un — mar B Oyayuee»

Asromobunu Honda FCX Clarity Ha BOJOPOJHBIX TOIUTUBHBIX 3JIEMEHTaX
e3nsaT 1o jpoporam EBpomnel ¢ 2009 rona. B 2011 rony Honda npucoeaununace k
eBporieiickoMy naptHepcTBy 3KkosnoruuHoi sHepruu (Clean Energy Partnership),
Mocjie 4ero BbIBEJAa HA MEpPBbIM IUIAH MPOU3BOACTBO SKOJOTUYECKH YHUCTHIX
aBromooOmneil. A Ha Ilatom MockoBckoM MexayHapogHoMm aBTocajioHe BA73
IpeJICTaBUII CBOIO HOBUHKY «Jlama-AHTam» ¢ 0ajuioHaMu BOAOPO/IA U KHCIOPOa.

3amanus:

1. TIlowemy MHOrme aBTOMOOWJIBHBIE KOMIIAHUU  pa3padaTbIBalOT
aBTOMOOWMIIH, paboTaroIIKe Ha BOJOPOTHOM TOIUIUBE?

2. Kak BBIXJIOMHBIE Ta3bl aBTOMOOWJICH, paboTalomMKUX Ha YIJIEBOAOPOIHOM
TOIUIMBE, BIUAIOT Ha 3JJ0POBhE YeTIOBEKA?

3. Kakue «+» 1 «—» BBl BUAUTE y BOJOPOIOMOOHIICH?

4. Hainute MOMOMHUTENBHYIO HHGOPMAIIHIO 00 UX YCTPONCTBE.

5. Ecnm B Bameil cemMbe WM Yy BallMX 3HAKOMBIX €CTh aBTOMOOWIIH,
MOJICYUTANTE, CKOJIBKO MPUOIU3UTEIHLHO JUTPOB OCH3MHA, Ta3a M KaKOW MapKH
UCIIOJIb3YETE €KETHEBHO.

6. Kakue BemiecTBa 1 B KAKOM KOJUYECTBE MOTYT HAXOJUTHCS B BBIXJIOMTHBIX
raszax BallluX aBTOMOOUIEN?

2.2.3. YueOHOo-HucC/Ie10BATEIbCKUI MPOEKT

Y4eOHo-uCCIeT0BATEIBCKHNA MPOEKT SBIISETCS OCHOBHBIM CITIOCOOOM OIIEHKH
pe3ynbTaToB 00y4YeHUS, CPOPMUPOBAHHBIX y OOYYAIOMIMXCS B XOJI€ OCBOCHHUS
NPUKIAAHOTO MOAydss xumun B paszaenax 9.1. u 9.2. HccnegoBanuwe u
XUMHUYECKHM aHaau3 00BEeKTOB Omocdepbl/TexHochepbl (C ydeToM Oymyiien
po¢eCCUOHANILHON JIEATEIIbHOCTH).
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[IpuBenem mnpumMep MPOEKTHOrO 3adaHusi, paboTa HaA KOTOPHIM
HayMHAETCs C Hauvaja pasjena, a JAeTalIbHOE BBHIMOJHEHHUE 3aJlaHUN B TPyIIax U
opopMmIIeHHE PE3YJIHTATOB MPOCKTHOM NEATEIIBHOCTH MPOU3BOAUTCS B KOHIIE
U3Yy4EeHHUs pa3zena.

O6miass TemMa  mMpoeKTa, TMpPUBEIACHHAs  HIKE, B  JajbHEHIIEeM
JEKOMIOo3upyeTcsi 1mo (aceTHOMY MPUHIIUIY B 3aBUCHMOCTH OT TMOJy4aeMOWM
o0ydJaromuMucs CrelraIbHOCTH (MpodecCuu), a TakkKe KaxkJasl rpyrmna MOMKET
paccMoTpeTh OoJiee YriayOJIEHHO OJIMH W3 0053aTeNbHBIX COJIEepIKATEIBHBIX
KOMITOHEHTOB (IIOJIT€M) MPOEKTA.

Ha3panme mnpoekTa: cocTaBlieHHE NPOEKTa IBETHHUKA/Caja/oropojaMm B
3aBUCHUMOCTHU OT COCTaBa MPOaHATU3UPOBAHHBIX MTOYB.

IIpo6nema wmcciaegoBaHMsi:  OMNpECiICHUE  BO3MOXKHOCTH  Pa3OMBKH
[[BETHUKA B COOTBETCTBUU C JHU3AWHEPCKUM 3alpoOCOM U HEOOXOIUMOCTHU
aJlanTali TU3aiHEePCKOro MPOEKTa K MOYBEHHBIM U KIMMATHYECKUM YCIOBHUSIM
HAa OCHOBAaHMM HCCIICIOBAHHUS XUMHUYECKOTO COCTaBa TIOYB IIPEIJIONKEHHOTO
y4yacTKa.

Ilear mpoekTa: omMpeAcIUTh BIUSHUE XUMHUUYECKOTO COCTaBa IIOYB Ha
NPENJIOKEHHOM YYacTKE Ha AacCOPTUMEHT pACTEHUW, PEKOMEHIOBAaHHBIX K
MocaJike IJisl peann3aluu BEIOpAaHHOTO AU3aHHEPCKOTO MPOEKTa.

3amayu npoekra:

1) uccaenoBaTh XMMHYECKUH COCTaB, CTPYKTYPY, KHCIOTHOCTh TOYBBI Ha
IPENJIOKEHHOM YUYaCTKE;

2) WCCIIeI0BAaTh MHCOJSIIUIO OTBEICHHOTO /IS [IBETHUKA YJIaCTKa;

3) mpemIoKUTh MEphl MO YAYYIICHHUIO KadyecTBa MOYBBI MyTEM BHECCHHSI
pa3sTUYHBIX YAOOpPeHH W 100aBOK Ha TMPEAJIOKEHHOM YYacTKe B cllydae
HEOOXOTUMOCTH;

4) ompenenuTh acCCOPTUMEHT PACTCHHNA B COOTBETCTBHH C BBISBICHHBIMU
0COOEHHOCTSIMH MCCIIEIOBAHHOTO y4acTKa U TU3AHEPCKUM 3aIPOCOM;

5) cocTaBUTh MOCATOYHYIO BEJOMOCTb;

6) MOATrOTOBUTH U MTyOIMYHO TPEJCTABUTH MPE3CHTAINIO 10 TEME MPOCKTa B
KOMaH/I€.

Pe3yabTaTnl o0yueHus:

— ONpenensTh MEepPeuYeHb HEOOXOAMMBIX UCCIEAOBAaHUNA XUMUUYECKOTO
cocTaBa IMOYB M ydyacTKa /IS COCTaBIICHMS WJIM aJanTalud paHee
pa3pabOTaHHOTO MPOEKTA IIBETHUKA;

— ONHUCHIBaTh 3aBUCUMOCTh AacCCOPTUMEHTa pacTeHHl OT KayecTBa
MPEVIOKEHHON MOYBHI AJ1s1 OOYCTPOMCTBA [IBETHUKA;
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— CIIOCOOHOCTHh MCIOJB30BaTh COBPEMEHHBIE CPEACTBA MOMCKA, aHalu3a U
UHTEpnpeTanuu  uHPopmaluu, W  HUHOOPMALUOHHBIE  TEXHOJOTHM s
BBITTOJTHCHHUS 3a]1a4 MpodecCHoHaNbHOM nesTenbHocTH (OK-2);

— cocoOHOCTh A(HPEKTUBHO B3aUMOJACHCTBOBATh U PabOTaTh B KOJIJICKTUBE
u komane (OK—4).

Pe3yabTaT nNpoekTHOM padoThl 00y4aromerocs:

— MakeT / BujeoMaTepuall / meyaTHele cpencta / 3D-Moaenu KocMUUeCcKoi
TEXHOJIOTUH; TPE3CHTAIUS PE3yJIbTATOB HMCCIEAOBaHUS Ha MPOQPECCUOHATBHBIX
KOHKYpCax.

®opma npeacTaBIeHUs Pe3y1bTaTOB POEKTHOM PadoThI:

— 3aluTa  TPOeKTa C HCIOJb30BAaHUEM CPEJICTB BU3YyalU3allud U
JIEMOHCTpaIuu NpoAykTa ( / Makera / BUujieoMarepuana / me4aTHbix cpeacts / 3D-
Moenu (py HaJTU4KH ).

Bo3Mo:KkHbIE BADHAHTHI TEM MPOEKTOB:

1. HccnenoBanue cocTaBa MHUHEPAIBHOM BOJBI UM PEKOMEHJAIUU TI0 €€
UCIIOJIb30BAHUIO.

2. HccnenoBanue paspyliaromiero JCUCTBUS NPHUPOJHON BOABI HA
CTPOUTENIbHBIE MAaTEPHAIIBI.

3. CocraBiieHre MPOeKTa I[BETHUKA/Oropoja/caza B 3aBUCUMOCTH OT COCTaBa
POaHAJIU3UPOBAHHBIX IIOYB B COOTBETCTBUU C JU3aWHEPCKUM 3alPOCOM
(MOHOXPOMHBIM  I[BETHHUK,  I[BETHUK  OJHOJETHHUKOB, = MHOTOJIETHUKOB,
JICKOPATUBHBINA OTOPOJT U JIP.).

4. CocrapieHue c0OaJaHCUPOBAHHOTO MEHIO Ha JieHb (HEIeNl) B
3aBUCUMOCTH OT COJIEpXKaHUS XUMUYECKHMX MaKpO U MHKPOIJIEMEHTOB B
POJYKTaX MUTAHMUS.

5. UccienoBanue kauecTBa MUTHEBOM BOIBL.

6. HccnenmoBanue mpoO BOJOMPOBOIHOW BOJBI HAa TPEAMET YCTPAaHEHUS
AKECTKOCTHU.

7. YcTpaHeHHE )KECTKOCTHU BOJIbI B CEITbCKOXO03SIMCTBEHHOM JIESITEILHOCTH.

8. KonTpoip kadyecTBa TEXHUYECKOM BOIBI Pa3HBIX BUIAOB B COOTBETCTBHUH C
meroaukamu o 'OCT.

9. Coznanme 1eKOpaTUBHOM IMTYKATYPKH.

10. TIurMeHTHI B U3MIETUSAX U3 CTEKJIA.

11. HccnenoBanue pa3pyliaromiero JIeWCTBUS BOAblI HA CTPOUTEIbHBIC
MaTepHuabl.

12. OueHka COCTOSHHS BO3JayXa padodeid 30HBI CICIHANKCTa (TEXHOJIOTa,
CTpoUTENs M T.I., C YYETOM O0O0JacTH NPOPECCUOHATBLHON JIESITEIBHOCTH) B
COOTBETCTBUM C HOPMATUBHBIMU JOKYMEHTAMU
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2.3. OuneHoyHble CpeACTBA NPOMEKYTOYHOH  aTTeCTAMH IO
AUCHUIIHHE «XUMUD»

[IpoMexyTouHas arTecTals MO AUCHUIUIMHE «XUMHUS» IMPOBOAMUTCA B
dbopme rx3amena. Kaxapiii s5Kk3aMeHallMOHHBIA OWUJIET COCTOUT U3 TPEX 3aJaHuM:
1) Teopernyeckoe 3aJaHHe B BHJIE€ BOIPOCA M3 TEOPETUUYECKOTO COAEpPKAHUS
OCHOBHOT'O M NPHUKIAJHOIO MOJYJIEH; 2) MpaKTHYeCKOe 3aJaHue (COCTaBICHHE
YPAaBHEHHM XMUMHUYECKUX pEaKkuMid C y4yacTUEM HEOPraHMYECKUX HIH
OpraHMYeCKUX BEUIECTB, B T.4. IENOUYEK MPEBPALEHUN U KaY€CTBEHHBIX pPeaKIUi
OoOHapyKEHHUS; XUMUYECKUX (OPMYJT HEOPraHUYECKUX U OPTaHUYECKUX BEILECTB,
B T.4. CTPYKTYpPHBIX; 3aJaHUsi 10 HOMEHKJIAType HEOPraHUYeCKHX H
OpraHMYeCKUX BEILECTB; OLEHKA M3MEHEHUs CKOPOCTH XMMMUYECKOW peakluuu U
HAIpaBJICHUs CMELIEHUS paBHOBECHUS C HCMOIb30BaHMEM mpuHuuna Jle-
[IlaTenbe; OLEHKA XUMUYECKOIO cocTaBa M OOOCHOBaHME NPUMEHUMOCTHU
oOBekTa OMoO- wiu TexHochepbl U T..); 3) pacueTHas 3ajnaya (pacyeTbl IO
YPaBHEHHIO XUMUYECKUX PEAKIUH, pacyeT MacCOBOM 0 (MAaCChl) XUMHUYECKOTO
aleMeHTa (COeNMHEHHs) B MOJeKyle (CMecu); OmpeliesieHue MpOCTeHIIe
(bopMyIIbl OPraHUYECKOM MOJEKYJIbI, UCXO/AS M3 DJIEMEHTHOro coctaBa (B %);
pacdeTbl TEIUIOBBIX 3(P(PEKTOB XUMUYECKHX PEAKIUH; pacdeTbl 3aBHUCUMOCTH
CKOPOCTH XUMHUYECKOW PEAKIIMU OT KOHUEHTPALUA U TEMIIEPATYPhI U T.I1.).

[TpuBeaem mpumep SK3aMEHALIMOHHOTO OUJIeTA.

3ananme 1.

Kakoii pacTBOp HCHONB3YIOT [JIs1 KAa4ECTBEHHOW PpEKUUU OIpeAeiIeHus
XJIOPUI0B, OpoMuI0B, HoauaoB? HamummTe ypaBHEHUs peakiuii U 0OOCHYHTE
OTBET.

3ananmne 2.

Jlana cxema npeBpalieHuu.

C,HsOH Al203, 400°_, X1 KMnO4, H20, 0-20°, X2 HBr (16). t— X3 t— 3rHH —>
—>C2H4O

[IponummuTe Bce peaklnuu U onpeaenuTsb Bemectsa X1, X2, X3.

3ananmue 3.

OnpenenuTe MacCoOBBIE JTOJIM XUMUYECKHUX 3JIEMEHTOB B OKCHJE AJTFOMUHMUS
Al>,O3 1 BbIpa3zuTe UX B MPOICHTAX.
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3aKJIIoueHue

Takum 00pa3oM, (POHI OLIEHOYHBIX CPEACTB MO JUCHUIUIMHE «XHUMHSI»
COCTOUT U3 OLIGHOYHBIX CPEJCTB TEKYIIEro, pPyOEeKHOro (TeMaTHYE€CKOIo)
KOHTPOJIA U 3a1aHUM NIPOMEKYTOYHON aTTECTALIUU.

B yueOHO-MeTOaMYEeCKOM KOMIUIEKCE NPHUBEACHbI MpPUMEpHl 3aJaHui,
KOTOpBIE SIBIISAIOTCS MOJENbHbIMU. Kaxablii mpernoaaBaTelb, B CBOIO OYepelb, B
paMKax CBOEH METOJUYECKOHN NESITeIbHOCTU caM IMPOEKTHPYET U pa3padaTbiBacT
cpelcTBa O0y4YeHHUsl U KOHTPOJIA, a TaKKe BRIOUPAET METO/IbI M OpraHU3allMOHHBIE
(bopMbI UCXOMs u3 OpraHu3alMOHHO-TIEIArOTMYECKUX yCIOBUI
o0pa3oBaTeabHOro IMpoiecca, COOCTBEHHOTO OMbITA, YPOBHS MOATOTOBICHHOCTU
Y MOTUBALIMH CTYIECHTOB.
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