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1. HacnopT OLCHOYHBIX CPEACTB IO TUCHUILINHE «XHMHUSD

Jns  gopMupoBaHuUsi, KOHTPOJS M OLEHKH pe3yJbTaTOB OCBOCHUSA
o01reo0pazoBaTeNbHON TUCHUIUIMHBL «XUMUS» pa3padoTaHa cUCTeMa OIEHOYHbIX
Meponpusituid, yuuthiBatomas TpeboBanus DPI'OC COO (mpeamMeTHbie
pesynbrarel) 1 DI'OC CIIO (obmue u nmpodeccrnoHambHbIe KOMIETEHITUN ).

BaxHOI 0COOEHHOCTBIO CIIPOEKTUPOBAHHOW CHCTEMBI OLIEHUBAHHUS SIBISETCS
COrJIaCOBAaHHOCTh OLICHOYHBIX MEPOIPHUATUN M 3aIJITAHUPOBAHHBIX PE3YJIbTAaTOB
oOyuenus. Kaxoe oneHouHOE MEPOIPUSTUE HAMPABIEHO Ha (POPMUPOBAHUE WU
U3MEpeHUe 3HaHUs / YMEHHS B KOHTEKCTE, YKa3aHHOM B pe3yJibTaTe 00y4eHHUsI.

B nmucummivHe «XuUMHUS» K OCHOBHBIM OIEHOYHBIM  MEPONPUSITHIM
OTHOCATCA: 3aJlaHusl B TECTOBON (popme, MpaKTUYECKHUE 3aJaHusl Ha COCTABJICHHE
YpaBHEHUN  peakuuid, KJIAaCCUPUKALMIO W  HOMEHKIATYpY  XUMHUYECKHX
COCIMHEHUW, pacyeTHble 3aJaud, JabopaTopHble  pabOThl,  MPAKTUKO-
OpUEHTUPOBAHHbIE 3a/laHus (pacueTHble M TEOpeTHYecKHue). B mpukiaaHbIx
MOJYJIIX B KaueCTBE OLCHOYHBIX MEPOIPHUATHI TakXKe 3alylaHUPOBaHbl KEHUCHI U
y4e0HO-UCCIIEI0BATENbCKUE TPOEKTHI.

Peanuszanus olleHOUYHBIX MEPONPUATUN MO XMMHH 3aIUIAHUpPOBAaHA B paMKax
TEKYLIEro, pyOeKHOTO (TEMaTUYECKOr0) KOHTPOJISI U MPOMEKYTOUYHOM aTTeCTalluu
10 TUCUUILIIUHE.

CucremMa OLEHOYHBIX MEPONPUATHI MO XMMHUU MPEACTABICHA B MHaclopTe
OIICHOYHBIX CpeACTB (Tabnuia 1).



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

Ne Monayas / Paznea / Tema Pe3ysabTaTr 00yyeHus Tunbl OEHOYHBIX MEPONIPUATHIH
I OCHOBHOE cojIep:KaHue
1 |Pa3pgea 1. OcHoOBBI cTpoeHusi | PopMyJIHpPOBATH 6a30BbIe MOHATHUS
BelecTBa U 32aKOHbI XUMHUH
1.1 |Crpoenue aTromoB XxuMuuecKux |CoOCTaBISATh XUMUYECKUE (POPMYITBI 1. Tect «CTpoeHHEe aTOMOB XUMHUYECKUX AJIEMEHTOB U MPUPOJIa
3JIEMEHTOB U IPUpOAA COEIMHEHUI B COOTBETCTBUH CO XUMUYECKOH CBA3N».

XUMUYECKOHU CBS3U 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 |Ilepmoamueckuii 3aKOH U XapakTepru3oBaTb XMMUYECKUE [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUYECKUE 3aJaHUS HA
tabnuua J[.1. Menneneena 3JIEMEHTHI B COOTBETCTBUU C UX XapaKTepU3aluio0 XUMHUYECKUX IeMeHTOB: «MeTtammieckue /
MOJIO’KEHUEM B IIEPUOANYECKOM HEMETaJUIMYECKUE CBOMCTBA, 3JIEKTPOOTPULIATENIBHOCTD U
CUCTEME XUMUYECKUX 31eMeHTOB JI.1. |cpoJICTBO K 37EKTPOHY XMMUYECKUX 3JIEMEHTOB B COOTBETCTBUE C
Menpeneesa UX JJIEKTPOHHBIM CTPOEHHUEM U ITOJIO)KEHUEM B IEPUOANYECKON
cucrtemMe XuMuueckux aemenToB [[.1. MenneneeBa»
2 [Pa3nea 2. Xumuueckue CocraBasaTb ypaBHeHust u cxembl  (KoHTpoJsbHasi padora

peakuuu

XHUMHYECKHX Peakuuid

((CTpOGHI/le BeIeCTBA U XUMHYECKUE PECAKITHN))




Moayas / Paznen / Tema

PesyabTaT 00yuenust

THbI OLHEHOYHBIX MepPONPUATHI

2.1 |Tumbl XUMHYECKUX PEaKIuit CocTaBisTh peakiuu COSIMHEHMS, 1. 3ajaun Ha cocTaBlIeHUE YPaBHEHUH peakLnid:

pa3noxkeHusi, 0OMeHa, 3aMeLICHMS, — COeIMHEHMSI, 3aMEIIEeHUS, Pa3JIoKEeHUs], 0OMEHa U peakUuii ¢

OKHUCJIUTEIHHO-BOCCTAHOBUTENbHBIE  |y4acCTHEM KOMIUJICKCHBIX COSIMHEHHM (Ha mpuMepe

peaKLu U peaKkuu TUIPOKCOKOMITJIEKCOB JIFOMUHHUSI U [IUHKA);

KOMIUIEKCO00pa3oBaHus (Ha MpUMEpPE |— OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN C UCIIOIb30BAaHHEM

TUIPOKCOKOMITJIEKCOB aJIIOMMHUSI U |METO/Ia DJIEKTPOHHOTO OajaHca;

LIMHKA) C Y4aCTUEM HEOPIaHUYECKUX |— C yYACTHEM KOMILJIEKCHBIX COEIUHEHUH (Ha IpUMepe

BELIECTB TUIPOKCOKOMITJIEKCOB IIMHKA U aJTIOMUHUS).
2. 3ajaum Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTUK IPOAYKTa
peaKIu COeIMHEHUSI; MAaCCOBOW UM 00bEMHOM J0JIM BBIX0/1a
MPOJIYKTa PEaKUU COEAUHEHUSI OT TEOPETUUECKH BO3ZMOMXKHOTO;
00BEMHBIX OTHOIIEHUH ra30B; KOJTMUYECTBEHHBIX XapaKTEPUCTUK
UCXOHBIX BEIIECTB U MPOJYKTOB PEaKIUU; MacChl (00BEM,
KOJIMYECTBO BEIIECTBA) MPOIyKTa PEaKLMu, €CIIU OJTHO U3 BEIIECTB
JIaHO B BUJIE pacTBOpa C ONPEACICHHON MacCOBOU JT0NEN
PacTBOPEHHOTO BEILIECTBA

2.2 |DnexkTponuTHYecKas CocraBnaTh ypaBHEeHUs XUMHUECKUX |1. 3agaHus Ha cOCTaBIIEHHUE MOJIEKYJIIPHBIX M MOHHBIX PEaKIUN ¢
JMCCOLIMAIMS M HIOHHBIA OOMEH |peakliyd HOHHOTO OOMEHa C y4aCTHEM |y4acTHEM OKCHJIOB, KUCIOT, OCHOBAHUM U COJIEH, NOHHBIX

HEOpPraHMYECKUX BEIIECTB peakuuii TuIpOIN3a Cojlel, yCTaHOBIEHUE N3MEHEHUS
KHCIIOTHOCTH CPEJIbI.
2. JIabopartopHas paboTa «Peakuuu rugposinzar

3 |Pa3men 3. CTpoenne u HccnenoBath cTpoeHue u cBoiictBa |KonTposbHas padora «CBolicTBa HEOPraHUYeCKUX BelleCTB)»

CBOHCTBA HEOPraHMYECKHUX
BEIIECTB

HEOPraHu4eCKuXx BEIeCTn




Moayas / Paznen / Tema

PesyabraT 00yuenus

THbI OLHEHOYHBIX MepPONPUATHI

3.1

Knaccugukarus, HoMeHKIaTypa
U CTPOEHHE HEOPTaHUYECKUX
BEILIECTB

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
MEKIYHapOAHOM WM TPUBUAIIBHOW HOMEHKJIATYpe».

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

3. IlpakTuyeckue 3aAaHus MO Ki1acCu(pUKaIi, HOMEHKIAType U
XUMHAYECKHM (HOpMyJIaM HEOPTaHUYECKUX BEIIECTB PA3INIHBIX
KJIACCOB.

4. IIpakTuyeckue 3a1aHNs Ha ONPEAEICHUE XUMUYECKON
aKTUBHOCTH BELIECTB B 3aBUCMOCTH BUJIa XUMUYECKOH CBSI3U U
TUIA KPUCTAJUINYECKOHN peIeTKH

3.2

Du3NKo-XUMHUYECKHE 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 THIPOKCUIOB H COIEH.

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
TUAPOKCHUIOB, HEOPTaHUYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX
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 |IIpousBoncTBO Heopranumueckux |OOOCHOBHIBAThH 3HAYCHUE U [IpakTuKO-OpHEHTUPOBaHHbIE 3aJaHUSI 10 COCTABICHUIO
BELIECTB. 3HAUEHUE U IIPUMEHEHUE HEOPTaHUYECKUX XUMHUYECKHUX PEAKLMH ¢ yJaCTHEM HEOPraHMYECKUX BELIECTB,
IIpUMEHEHHE B ObITY U Ha BEIIECTB B OBITOBOW U UCIIOJIb3YEMBIX Ul UX UAECHTU(PHUKALMY U IPOMBIIUIEHHBIX
IIPOU3BOJCTBE IIPOU3BOJICTBEHHON JEATEILHOCTH CIOCOOOB MOJTyYCHHUS
YeJI0BEeKa UX (PU3MKO-XUMUUECKUMHU
CBOMCTBaMH
4 |Pa3nen 4. Ctpoenue u HccnenoBarhb crpoenue u ceoiictBa |KonTpoJbHasi padora
CBOMCTBA OPraHMYECKHX OpPraHM4eCcKHX BelecTB «CTpoeHue U CBOMCTBA OPraHN4YeCKHX BelecTB)
BellecTB
4.1 |Knaccudukanus, cTpoeHHE U Knaccugunuposars opranuueckue 1. 3ajaHus Ha COCTaBJIEHUE HA3BaHUM OpPraHMYECKUX COETUHEHUM
HOMEHKJIaTypa OPraHUYECKUX  |BELIECTBA B COOTBETCTBUHU C UX 110 TPUBUAJIBHOMN WJIM MEXTYHAPOIHOM crucTeMaTH4eCKON
BEIIECTB CTPOEHHEM HOMEHKJIaType
2. 3ajaHus Ha COCTaBJIEHUE MOJIHBIX U COKPALIEHHBIX
CTPYKTYPHBIX (POPMYJI OPTraHUYECKHUX BEILECTB OTEIbHbIX
KJIACCOB
3. 3agauu Ha ornpeJeneHue npocTeiiei GopMysbl OpraHu4ecKoi
MOJIEKYJIbl, UCXOIsl U3 3JIEMEHTHOI'0 cocTana (B %)
4.2 |CBoiicTBa OpraHU4eCcKUX YcranaBiIMBaTh 3aBUCUMOCTD (pu3HKo- 1. 3a1aHus Ha cocTaBlIeHUE YpaBHEHUI XMMUUYECKUX peakLuii ¢

COEIUHEHUI

XHMHYSCKHUX CBOHCTB OpraHn4€CKux
BCHICCTB OT CTPOCHUA MOJICKYJI

y4acTHEM OpPTraHMYECKUX BEIIECTB HA OCHOBAaHHH UX COCTaBa U
CTPOCHHS.

2. 3ajaHus Ha COCTaBJICHUE YPaBHEHUM XMMUUECKUX PEaKIIU,
WLTIOCTPUPYIOMIAX XUMHYECKHE CBOMCTBA C YIETOM MEXaHMU3MOB
MPOTEKaHMs JJAHHBIX PeaKkIuil U TeHeTUYECKON CBSI3U




Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenust THbI OLHEHOYHBIX MepPONPUATHI
OpPraHMYECKUX BEIIECTB PA3HBIX KJIACCOB
3. PacyeTHble 331auu 10 yPAaBHEHUSM PEAKIUI C yUacTUEM
OpPraHUYECKUX BEILECTB.
4. JIaboparopHas pabota «llonmydyeHue sTuiIeHa U U3y4eHHE ero
CBOMCTB»

4.3 |Opranuueckue BellecTBa B OO00CHOBBIBATH 3HAUYEHUE U [IpakTHKO-OpUEHTUPOBAHHBIE 3aJAHUS [0 COCTABICHHIO
KU3HEJCATECIIBHOCTH YEJIOBEKA. |IIPUMEHEHHE OPraHU4eCKHUX BEUIECTB |XMMHMUYECKHUX PEAKIMK ¢ y4aCTHEM OpraHMYECKHUX BELIECTB,
[Tpon3BOCTBO M MPUMEHEHUE  |B OBITOBOM M IPOM3BOICTBEHHOM UCIIOJIb3YEMBIX JUI UX UACHTU(DHUKALMU B OBITY U
OpraHMYECKUX BEIIECTB B NESTEIbHOCTH YEJIOBEKa UX (PU3UKO-  |[IPOMBILUIEHHOCTH.

IPOMBIIIJIEHHOCTH XUMHYECKUMH CBONCTBAMU
5 |Pa3pea 5. Kuneruueckue u Hccaenosars paBHOBeCHE U Konrtpoabnas padora
TepMOAMHAMHYECKH e CKOPOCTHh XMMHYECKHUX peaKkuuii «CKopocTh XMMHYECKOH pPeaKui 1 XHMHYeCKoe PABHOBeCHEe»
3aKOHOMEPHOCTH NPOTEeKAHUA
XHMHUYECKHX peakuui
5.1 [Kunernueckue 3akoHoMepHOCTH |MccnenoBars BiusiHue KoHIeHTpauu | 1. Jlaboparopnast pabota Ha BEIOOD:

MIPOTEKAHUS XUMHYECKUX
peakuuii

pearupyromux BCIICCTB U
TEMIICPATYPBI HaA CKOPOCTH
XUMHUYCCKUX peaKI_[I/Iﬁ

— «OnpeneneHue 3aBUCUMOCTH CKOPOCTH PEAKLIUU OT
KOHIIEHTPALUH PEarupyrolnuX BEIIECTBY;

— «OnpeneneHue 3aBUCUMOCTH CKOPOCTH PEAKLIUU OT
TeMIIEPaTypbI».

2. IlpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3a/ITaHUS HA
aHanu3 (PaKTOpoB, BIUSIOIMIMX HA U3BMEHEHHE CKOPOCTH
XMMHYECKON peaKiuu




Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenust THbI OLHEHOYHBIX MepPONPUATHI
5.2 |TepmoauHaMuveckue HccnenoBaTh BIUSHUE U3MEHEHUS 1. 3agaum Ha pacyeThl TEIUIOBBIX 3()(HEKTOB XUMHUUECKUX PEAKIIUN
3aKOHOMEPHOCTH NPOTEKaHUsI  |KOHLIEHTPALMU BELIECTB, peaKLuu U OIpe/esieHNe TUIIa Peakny (1o TerioBoMy 3P (HeKTy: IK30- U
XUMHUYECKHUX PEAKLIUH. Cpeabl U TeMIIepaTypbl HA CMELIEHUE |9HIAOTEPMHUYECKHUE).
PaBHOBecue XMMHUYECKUX XMMHMYECKOTIO PAaBHOBECUS 2. IIpakTUKO-OPUEHTUPOBAHHBIC 3a/1aHNs HA IPUMEHEHUE
peakuuii npunnuna Jle-lllarenbe 11 HaXOXKICHHUS HAIIPABICHUS CMEILICHUS
paBHOBECHS] XUMHUECKON PeakLUu U aHaIu3 (GaKTOpOB,
BJIMSIIOLINX HA CMELEHUE XUMUYECKOTO PaBHOBECHS.
3. JJabopaTtopHas pabota «/3yueHue BIUSHUS Pa3IUnYHBIX
(akTOpPOB HA CMEIIEHNE XUMHYECKOTO PABHOBECHSI»
6 [Pa3mea 6. AucnepcHble HccnenoBars nucnepcHsie cucrembl | KonTpoJsbHasi padora mo teme «/lucnepcHbie cucreMbDy
CHCTEeMbI
6.1 |[ducnepcHbie CHCTEMBI U Pa3nnyath HCTUHHBIE PACTBOPBI, 1. 3ajaun Ha IPUTOTOBJIEHUE PACTBOPOB.
(akTopbl UX YCTOMUNBOCTH KOJUIOM/IHBIE PACTBOPHI U 2. [IpakTuKO-OpUEHTUPOBAHHbBIE PACUETHBIE 33/1aHUS Ha
rpy0OIUCTIEPCHBIE CUCTEMBI Ha JMCTIEPCHBIE CUCTEMBI, UCIIOJIb3yeMble B OBITOBON U
OCHOBE XMMHUYECKOTO 3KCIIEPUMEHTA  (IIPOM3BOACTBEHHOM JEATEIbHOCTH YEIOBEKA.
6.2 |UccnenoBaHue CBOWCTB HccnenoBath pU3NKO-XUMUYECKHE JIaGopartopHas paboTa (Ha BbIOOD):
JUCIIEPCHBIX CUCTEM CBOMCTBA pa3IMYHbIX BUJOB — IIpuroroBnenue pacTBOpoOB;
JUCIIEPCHBIX CUCTEM — HccnenoBanne AUCIIEPCHBIX CUCTEM.
7 HccaenoBarsb cBoiicTBa

Pa3nen 7. KauecTBenHbIe
peakuuu o0HapyKeHu s
OpPraHnu4yecKux
HEOPraHU4YE€CKMUX BE€UIECTB

OPraHUYeCKUX M HEOPraHMYeCKHX
BeIECTB C HCII0JIb30BaHUEM
Ka4eCTBECHHbIX peaKkuui




Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenust THbI OLHEHOYHBIX MepPONPUATHI
7.1 |OGHuapyxenune Heoprannueckux |MccnemoBars kauecTBeHHbIe peaknuu |1. Jlaboparopras pabota (Ha BeIOOD):
KaTUOHOB U aHHOHOB HEOPraHUYEeCKUX BELLECTB — Ananutuyeckue peakuuu katuoHoB I-VI rpymm;
— AHaIUTUYECKNE PEaKlIUi aHUOHOB.
2. IIpakTryeckue 3ajaHus HA COCTaBJICHUE YPABHEHUN peaKknid
oOHapyxeHHs KaTHOHOB [-VI rpynmn u aHHOHOB, B T.4. B
MOJICKYJIIPHON M MOHHOHU (hopMax.
7.2 |OGHapyxenue oprannueckux  |MccnemoBars kauecTBeHHbIe peakuuu |1. JJaboparopnas pabota (Ha BbIOOD):
BEILECTB OT/AEJIbHBIX KJIACCOB C |OPraHUYECKUX COCAMHEHUI — KauecTBeHHbIE peakliuy Ha OTAENIbHBIE KJIACChI OPraHUYECKUX
MCII0JIb30BaHUEM KaUECTBEHHBIX |OT/IEIbHBIX KJIACCOB BEILIECTB;
peakuuin — KauecTBeHHBIN aHAIN3 OPraHUYECKUX COCIUHEHMI 110
(yHKIMOHATIBHBIM TPYIIIIAM.
2. [IpakTuyeckue 3a/1aHusl HA COCTaBICHUE KaUeCTBEHHBIX
peakiuii OOHapyKEHUS OPTraHNYECKUX COCTUHEHHMA
Il | IpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/Iep:KaHue (Co/lep:KaHNe NPUKJIATHOTO MOIYJIs)
8 |Pa3men 8. OuenuBath nocJjieacTBus ObITOBOI |3ammTa Keiica (c ydeToM Oyayuieii npogeccnoHaIbHOMI

Xumus B ObITY H
NPOM3BOJACTBEHHOI
AeATeJIbHOCTH YeJI0BEKA

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

AesiITeJIbHOCTH)

Xumus B ObITY U
IIPOM3BOJICTBEHHOMN
NesITeIbHOCTH YeJIOBEKa

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

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

1. IloTennenue kIuMaTa 1 BHICBOOOXK/IEHUE ra30BbIX T'HJIPATOB CO
JTHA OKeaHa.

2. bynyume marepuainsl 1S aBHa-, MallIMHO- U IPUOOPOCTPOEHUSI.
3. HoBele MaTepuaibl A1 COTHEYHBIX OaTapen.




Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenust THbI OLHEHOYHBIX MepPONPUATHI
4. JlekapcTBa Ha OCHOBE PaCTUTEIIbHBIX IIPENapaToB
9.1 [Pa3nmen 9.1. UccienoBanne u |MHTepnpeTHpoBaTh XUMHYECKHE 3ammTa y4e0HO0-MCCIeJ0BATEIbCKOI0 POEKTa (¢ y4eToM
XHMHUYECKH aHAJIN3 00bEKTOB |[Ipouecchl U siBJIeHHs B Onocepe  |Oyayuieit npogeccHOHAIbHOM AeSITeIbHOCTH)
ouochepbl
9.1.1 |OcHoBbI TaOOpPaTOPHOU BbInonHATE NOJHBIN UK 1. JTabopaTtopHas pabotra «OCHOBBI TAOOPATOPHON MTPAKTHKU.
MPAKTUKU B IPOGECCHOHATBHBIX |IKCIIEPUMEHTAILHOTO HCCie10BaHus C |2. THIOBBIE pacyeThl M0 TEMATHKE SKCIIEPUMEHTA.
nabopatopusix coOroieHreM mpaBmil 6e30macHoro (3. 3agaun Ha BBIYUCIICHUE CPETHETO 3HAUCHUS
oOpareHus ¢ BeECTBAMU U SKCIEPUMEHTAIbHBIX JTAHHBIX, IIOTPEIIHOCTH.
1abopaTopHbIM 000pyIOBaHUEM 4. TlpencraBneHue pe3yyibTaTOB SKCIEPUMEHTA B PA3IMUHON
¢dbopme (Tabnwuia, rpaduk, OTYET, TOKIA], TIPE3CHTAINS).
9.1.2 | Xumnueckuii ananus mpo0 Bojb! (ccnenoBath XUMHUYECKHA COCTaB 1. Tect «CBOMCTBA U COCTAaB BOJIBIY.

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 JIOKYMEHTOB).
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 KOHTPOJIIb
Kau4eCTBa NMPOAYKTOB IMUTAHUS

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):

— OOHapyxeHue HUTPATOB B MIPOIYKTAaX MUTAHMUS,

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

914

XUMHUYECKU aHaIu3 Mpod
IIOYBBI

HccnenoBats XUMUYECKUN COCTAB
1po0 MOYBBI

1. Tect no Teme «XUMHUYECKUI COCTaB 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 o0bEKTOB
ouocdepsl

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

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

Bo3moxHBIE TEMBI IMPOCKTOB:

1. UccnenoBanme cocTaBa MUHEPATBHOMN BOJIBI M PEKOMEH/TalluU
IO €€ UCTIOJIb30BAHUIO.

2. UccnenoBanue pa3pymaromnero AeCTBUs MPUPOIHON BOIbI HA
CTPOUTENIbHBIE MaTepPHAIBI.
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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 (HelleNi0) 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 CEJIbCKOXO3SIICTBEHHOM
NEeSATSIIEHOCTH

9.2

Pasznen 9.2. UcciienoBanmne u
XHMHYECKHIl aHAJIN3 00LEeKTOB
TexHochepsl

HNHuTepnpernpoBaTh XUMHYECKHUE
npouecchl 1 sIBJeHUs B TexHochepe

YueOHO-ncCIe10BATEIBCKHH MPOEKT (€ yueToM Oyayiei
npo¢eccCHOHATbHOM JesITeJIbHOCTH)

9.21

OcHoBBI 1a00paTOPHOIA
NPaKTUKU B IPO(ECCHOHANBHBIX
n1abopaTopusx

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

1. JTabopaTtopHas pabora «OCHOBBI TaOOPATOPHON MTPAKTHKU.
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

XUMUYECKUH aHAIIN3 TPOO
TEXHUYECKOU BOJBI

HccnenoBars XUMHUYUECKUHU COCTAB
pO0 TEXHUYIECKOU BOJIBI

1. 3agaun Ha onpeieNieHne METaIOB, HEOPTaHUYECKUX aHUOHOB U
OpPraHWYECKUX BELIECTB B TEXHUYECKOHN BOJIC PA3HOI0 Ha3HAUYCHMUSI.
2. [IpakTHKO-OpUEHTUPOBAHHBIC TEOPETHUUCCKHE 3a]aHuUs 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. JIaboparopnas padoTa (Ha BEIOOD):

— Onpezenenue XJI0PUA0B METOJOM TUTPOBAHUS B TEXHUUECKOU
BOJIE;

— OnpeiesieHne KECTKOCTH TEXHUYECKOH BOJIBI METOI0M
TUTPOBAHUS

9.2.3

XUMUYECKUN KOHTPOIIb
KayecTBa BO3/1yXa

Hccnenosath COACPIKAHUC
YIJICKUCIIOTO I'a3da B BO3JyXC

1. Tect mo Teme «XUMHUECKUI COCTaB aTMOC(HEPHOTO BO3IyXa 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 | Xumuueckuii aHanu3 mpod HccnenoBath mpoObI MaTepraioB 1. IIpakTUKO-OpUEHTUPOBAHHBIC 3aJaHUS IO XUMHUUYECKOMY
MaTepHajIOB CTPOUTEIHHO- CTPOUTENIbHO-PECTABPALIMOHHOM aHaIM3y npod MaTepHaioB CTPOUTEIHHO-PECTaBPAIIOHHON
pEeCTaBpallMOHHON JEATEIbHOCTH |IEATEIILHOCTH U JU3aiiHa NEeSTeNIbHOCTH U AU3aiiHa.
U au3aiiHa 2. JJabopaTtopHas padota (Ha BEIOOD):
— M3rorosienue kpacok (1oa0op MUTMEHTOB U CBSI3bIBAOIINX
BEIIECTB);
— HccnenoBanne CBOMCTB BSKYIIMX BEIIECTB HA IPUMEPE TUTICA
9.2.5 |MccnenoBanue 00BbEKTOB HccnenoBaTh XUMUYECKHI cOCTaB Y4eOHo-Hccae10BaTeNIbCKUI MPOEKT B 00JIACTH HCCIIEI0BaHUS

TeXHOC(EPHI

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. OnleHOYHBIE CPEACTBA MO IUCHUIINHE « XUMHUD)

2.1. OueHo4yHble CpeaCTBAa TeKyWIero KOHTPOJS MO0 JUCHUIINHE
«XuMHD»

Texkymuii KOHTPOJIb  PE3yJIbTATOB OOYYEHUS] MOXKHO OCYIIECTBIISITH
pa3IMYHBIMA METOJAAaMU U C TMOMOUIBIO PAa3IMYHBIX OILICHOYHBIX cpeAcTB. Ilo
JTUCHUIUINHE «XHUMUS» B Kau€CTBE CPEJICTB TEKYIIETO KOHTPOJS HMPUMEHSIOTCS
BOIPOCHI JIJISl OpraHu3alMy YCTHOT'O U MUCbMEHHOTO OIPOCca, CUCTEMbI 3aJaHUM B
TECTOBOH (hopme, 3a7auu M yNPAXKHEHUS, MPAKTUKO-OPUCHTUPOBAHHBIC 3 TaHHMSI
(TeopeTHUecKre, pacueTHbIC, CUTyaIlMOHHBIC), Ja00OpaTOpHbIE PabOTHl U JApYyTrHe
OIICHOYHBbIC MeponpusaTus. Huxe npuBenem mpuMepbl HEKOTOPBIX U3 HUX.

2.1.1. Cucrembl 3a1aHMii B TeCTOBOM Gopme

CucrteMa 3aaHvii B TECTOBOM (opme — 3TO cojepKaTelibHasi CUCTEMA,
OXBaThIBAIOIIAsl B3aMMOCBSI3aHHbBIC AJIEMEHTHI 3HaHUN. B oTiiMunMe OT TECTOB, B
CUCTEeMax 3a/laHU BEPOSITHOCTh MPABUIILHOIO OTBETA HA MOCJEAYIOINIEE 3aaHue
MOYET 3aBUCETh OT BEPOATHOCTU MPABWIHLHOTO OTBETA HA MPEbIAYIINE 3aJaHuUS.

st Toro 4troObl Ha OJHOM COJEPXKATEIbHOM MaTepuajie MOKHO ObLIO
COCTaBUTh HECKOJBKO BapHaHTOB TECTa, KOHCTPYUPYIOT 0a3zy 3ajaHuili B
TecToBOM opMme. Ecin ecTh KOMIBIOTEPHBIE MPOTPAMMBI T€HEpaIlUU TECTOB, TO B
MporpaMMy CO3JIaHMs TeCTa BBOAUTCS 0a3a, BKJIOYAKOIIas B ceOsl mapayiiebHbIe
[0 COJEP)KAHUI0 U TPYAHOCTH BapUAHTHl OJHOTO M TOTO K€ 3ajaHusd. IOTO
O3HAYyaeT, 4YTO NPOBEpKa 3HAHUS MPU3HAKOB, CBOWMCTB, COCTaBa, (QPYHKUUN
OJTHOTUITHBIX OOBEKTOB MOXXET ObITh OpraHW30BaHa Ha 0a3e OJHOTO U TOTO XKe
3aJlaHus, MEHSIOIIETO B CBOEM TEKCTE TOJHKO Ha3BaHUE JTUX OOBEKTOB. DTH
3aJlaHusl Ha3bIBAIOT (DACETHHIMHU, T.€. UMEIOIIUMHU TTIEPEMEHHBIE JIEMEHTHI.

[IpuBeneM mpuMep CHUCTEMBbI 3aJaHUN B TECTOBOM (opMe, BKIIOUAIOIICH
dacernbie 3aganus (haceThl B 3aJJaHUH 3aKIIFOYCHBI B (DUTYPHBIC CKOOKH).

Haszpanue tembl Tema 1.1 «CtpoeHne aTOMOB XMMUYECKHUX
AJIEMEHTOB U MPUPOAA XUMUYECKOU CBSA3U»

Pesynbprat oOyuenus: | CocTaBisiTh XUMUYECKUE (HOPMYJIbI COETMHEHUN
B COOTBETCTBHM CO CTEIEHBbIO OKHUCJIEHUSA
XUMHYECKUX DJIEMEHTOB, UCXOAA U3 BAJICHTHOCTH
Y DJIEKTPOOTPULIATEIILHOCTH

OO01me KOMITETEHITNN OK 01

Bri0epuTe 01UH NPaBWIbHBIN OTBET:

1. Atombl C 1 S1 UMEIOT OAUHAKOBOE YHUCIIO:
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A) HEUTPOHOB B sI/Ipe

b) sHepreTuueckux ypoBHeH

B) 51eKTpOoHOB Ha BHEIIHEM SHEPTreTUYECKOM YPOBHE

I') anekTpoHOB

2. B psagy xummnueckux snemeHToB Li—-Be—B—C metannuueckue cBoiicTBa:

A) ycunuBarotcs

b) ocmabeBarot

B) He mensoTcs

I') u3meHstoTCs NepUoOANIECKU

3. K s-aneMeHTam OTHOCHUTCS:

A)K

b)S

B) Fe

I') Br

4. Ilytem coeanHeHUs aTOMOB o1 HoMepoM 11 u 17 oGpasyercs BelecTBo
C XMMHYECKOU CBA3BIO:

A) noHHOM

b) koBasieHTHOM MOJISIPHOM

B) xoBaneHTHOMN HeNoIsIpHOI

I') meTammueckoit

5. {KOJWYEeCTBO DJICKTPOHOB B aTOME; KOJHUYECTBO DHEPTreTUUECKUX
YPOBHEM; KOJIMYECTBO JJIEKTPOHOB HA TMOCJIEAHEM DJHEPreTUUYECKOM YpPOBHE;
KOJMYECTBO MPOTOHOB B SIJIPE aTOMa} COOTBETCTBYET

A) HOMepy nepuoja

b) Homepy rpynisl

B) nopsiakoBomy HOMEpY

6. {xyopuay Oapus, aiMa3y, aMMHaKy, CEpHON KUCJIOTE } COOTBETCTBYET

A) MOHHAas XUMHUYECKasl CBS3b

b) xoBaneHTHas moJiipHasi XUMHUYECKasl CBS3b

B) xoBaneHTHast HENMOJIIPHAST XUMUYECKAs CBA3b

7. {cBsi3b, 00pa3oBaHHAS 3a CYET OOPA30BAHUS OOIINX IIIEKTPOHHBIX Tap;
CBsI3b, 00pa30BaHHAs 32 CUET 0000IIECTBICHUS BAICHTHBIX JICKTPOHOB; CBS3b,
oOpa3oBaHHAs 3a CUET NEKTPOCTATUUECKHUX CUJI MPUTSHKEHUS | HA3bIBACTCS

A) noHHOM

b) Metannuueckoit

B) xoBanenTHoM

8. {B mopsaKe BO3pacTaHUsI METAJUIMUYECKUX CBOMCTB; B MOPSAKE yObIBAHUS
paauyca aTOMOB; B MOPSAJIKE BO3pACTaHUSI KUCJIOTHBIX CBOMCTB JIETY4YHX

BOJIOPOJIHBIX COSIMHEHUH } 3JIEMEHTHI PACIIOIOKEHBI B PSTY
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A)K, Ca, Sc

b) Al, Mg, Na

B)F,Cl, 1

9. Kakoe u3 cyxjaeHuit BepHo 1151 35ieMeHToB { VA rpynmsl , [IVA rpynisl,
[A rpynmbi}

A) obmras hopmya JieTydero BogopoaHoro coenuaenns RH4

b) He 00pa3yroT ieTyuux BOAOPOAHBIX COSTUHEHUIM

B) 110 3aBepiieHust SHEPreTHYECKOr0 YPOBHS HE XBATAET TPEX AJIECKTPOHOB

10. Cpenu BemecTB, yKa3aHHbIX B psiay {NH3, O2, HCI, SO2; CaO, HNO3, CI2,
CO2; H2S04, HI, CuCl2, CH4, NHB}KOJIH%CTBO COE€IMHEHUN C KOBaJIEHTHOM
HOJISIPHOU CBSI3bIO0 PABHO

A) Tpem

b) nBym

B) uetsipem

11. Xumnueckas cBs3b B MOJIEKYJIaX {030HA U XJIOPUAA KaJIbLUs; CEPHOI
KHCJIOTHI U XJIOpUJa AMMOHHUS; CEPHOM KUCIIOTHI U 030HA} COOTBETCTBEHHO

A) KOBaJIeHTHAas MOJSIpHAs U HOHHAS

b) koBasieHTHas MosIpHAst U KOBAJICHTHASI HETIOJISIpHAs

B) KoBasieHTHas HEMOSIPHAS] K HOHHAS

Kak BUAHO W3 NMPUBEIEHHOTO MpUMeEpa, KaKI0€ (PaceTHOe 3aJaHUE MOXKET
OBITh TMPEOOpPa30BAHO B HECKOJBKO PA3IMYHBIX BAapUAHTOB OJHOTO 3aJaHUs
TecTOBOM cuctembl. Ilpu opraHuzanuu aBTOMAaTHU3UPOBAHHOIO TEKYILIErO
KOHTPOJIL TOSIBISICTCS. BO3MOXKHOCTh T€HEpalMu  OOJILIOTO  KOJMYECTBA
BapUMaHTOB TeCTa, MpPU OSTOM 3aJaHMs, TMOJy4YeHHble U3 (Qacera, OyayT
HapaJlJIeNIbHBbI IO COAEPKAHUIO U TPYAHOCTH.

2.1.2. [IpakTHyecKkue 3aJaHUS U 32124

[IpakTuueckre 3agaHusl M 3a7a4d, 4YacTO HCIOJIb3yeMble B KadecTBE
TUAAKTUYECKUX CPEJICTB B €CTECTBEHHOHAYYHBIX IUCUUIUIMHAX, TAK)KE MOTYT
ObITh (paceTHbIMH. BO3MOXHO NpUMEHEHHE 3a7ady C BapHaHTAMH OTBETa JIs
y100CcTBa OpraHU3aluy aBTOMaTU3UPOBAHHOTO KOHTPOJIS.

IIpakTrueckue 3a4aHus U 33a41 IPEACTABIECHBI B pa3/ienax:

1. OcHOBBI CTpPOEHHUSI BemleCTBa — 33J1a4M HA COCTABJIICHHE XUMHUYECKHX
(dbopMyn IByXaTOMHBIX COEIMHEHUN (OKCUIOB, CYIb(UI0B, TUIPUAOB U T.I1.).

2. XuMu4ecKue peakiuumn

2.1. 3agaum Ha COCTaBJICHUE YPABHECHUHN PEAKLHNI: COCTMHEHMS, 3aMEIICHUSI,
pasNoKeHusl, 0OOMEHa M pPeaKIMil C y4acTHEM KOMIUIEKCHBIX COEAMHEHUH (Ha
IIpUMEPE  TUAPOKCOKOMIUIEKCOB ~ QJIIOMUHUS W LUHKA); OKHCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKUUA C MCIHOJIB30BAHUEM METOAA 3JIEKTPOHHOIO
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OamaHca; € ydacTHEM  KOMIUIEKCHBIX  COEQUHEHHH  (Ha  mpumepe
I'MJIPOKCOKOMILIEKCOB LIMHKA U AJTFOMUHUS).

2.2. 3ajaum Ha pacyeT KOJUYECTBEHHBIX XapaKTEPUCTUK MPOAYKTa peakluu
COECIMHEHMS; MAacCOBOM WM OOBEMHOM [OJM BBIXOJA MPOAYKTA pPEaKLHUU
COCIUHEHHUSI OT TEOPETHUYECKH BO3MOXKHOTO; OOBEMHBIX OTHOIICHHI Ta3oB;
KOJIMYECTBEHHBIX XapaKTEPUCTUK HMCXOAHBIX BEIIECTB M NPOAYKTOB PEAKLHUU;
Macchl (00bEM, KOJMYECTBO BEIIECTBA) MPOAYKTAa PEAKIMHU, €CJIH OJHO U3
BEIIECTB JAHO B BHJAE pacTBopa C OMNPEACICHHOM MAacCOBOW JOJIEH
PacTBOPEHHOIO BEILIECTBA.

2.3. 3agaHus Ha COCTaBJICHUE MOJIEKYJIPHBIX W HOHHBIX pEaKkUui c
y4acTHEM OKCHUJOB, KHCIOT, OCHOBAaHUI U COJIEH, HOHHBIX pEaKUUi TUApOIn3a
COJIEH, YCTAHOBJIEHUE U3MEHEHUS! KUCIIOTHOCTU CPEJIbI.

3. CTpoeHue U CBOMCTBA HEOPraHUYECKUX BELIECTB

3.1 3agayun Ha pacueT MaccOBOM J0JiU (MacChl) XUMHYECKOIO 3JIEMEHTA
(coenuHeHUs) B MOJIEKYJie (CMECH).

3.2. Ilpaktuueckue 3amaHusi MO KilacCU(PUKAIMK, HOMEHKJIAType H
XUMHUYECKUM (POpMyIIaM HEOPraHMYECKHUX BEIIECTB Pa3IMUHbIX KJIACCOB.

3.3. Ilpaktnueckue 3aJaHUsl Ha ONPENEICHHE XUMHUYECKONW AaKTUBHOCTH
BEILIECTB B 3aBUCMMOCTH BHJIa XMMHUYECKOM CBSI3M M THUNA KPUCTAJUIMYECKOU
PELIETKU.

3.4. 3agaHus Ha COCTABJICHUE YPABHEHUN XMMHUYECKUX PEAKIUN C y4aCTHEM
MPOCTBIX U CIIOKHBIX HEOPTraHMYECKUX BEIIECTB: OKCHUO0B METANIOB, HEMETAIIIOB
1 aM(OTEPHBIX 3JIEMEHTOB; HEOPraHUYECKUX KUCIIOT, OCHOBaHUI U aM(OTEpHBIX
TMAPOKCHIOB, HEOPraHUYECKUX COJIEH, XapaKTepU3yIOIIUMX MX CBOWCTBA U
CIIOCOOBI MOTYUYEHUSI.

4. CTpoeHue 1 CBOIICTBA OPraHMYECKHUX BeILIeCTB

4.1. 3amaHus Ha COCTaBJICHUE HAa3BaHWW OPTraHWYECKUX COCOUHEHHM I10
TPUBHAIBHOW WJIA MEKIYHAPOAHON CUCTEMAaTUUECKON HOMEHKIIATYPE;

4.2. 3amaHus Ha COCTAaBJEHUE IIOJHBIX M COKPALIEHHBIX CTPYKTYPHBIX
(opMyJ1 OpraHMYECKUX BEIIECTB OTIAEIbHBIX KJIaCCOB.

4.3. 3amaum Ha oOmpenesieHue NPOCTEHIel (GOopMyNbl OpPraHUYECKOM
MOJIEKYJIbI, UCXOSl U3 3JIEMEHTHOTO cocTana (B %).

4.5. 3agaHus Ha COCTaBJIEHUE YPAaBHEHUI XUMHUYECKUX PEAKIHI C y4aCTHEM
OpraHUYeCKUX BEIIECTB HA OCHOBAHUU UX COCTaBa U CTPOCHHS.

4.6. 3amaHMs Ha COCTAaBJIEHHWE YpPAaBHEHUNW XHMHYECKHX PpEAKLUU,
WUTIOCTPUPYIOIINX XMUMHUYECKUE CBOMCTBA C YYETOM MEXAaHHU3MOB IMPOTEKAHUS
JAHHBIX PEAKUUHA M TEHETUYECKON CBSI3W OPraHMYECKUX BEIIECTB pPa3HbIX
KJIaCCOB.

4.7. PacueTHble 3a1auM IO YPABHEHUSIM PEAKIUN C y4aCTHEM OPTaHHUYECKUX
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BEILECTB.

5. KuneTn4eckue ¥ TepMOJAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS
XMMHYECKHUX peaKkiui

5.1 IlpakTnueckre 3aaHusl HA OLEHKY M3MEHEHHSI CKOPOCTH XMMHYECKOMN
peaklMy U HaIpaBJICHHUS CMEILIECHHUS PABHOBECHSA C MCIOJb30BAHUEM MPUHIIMIA
Jle-lllarenbe.

5.2 3agaun Ha pacyeThl TEIUIOBBIX 3((HEKTOB XUMHUYECKHX pPEaKIuil |
ompejieneHue TUma  peaknuu (Mo TerioBoMy  3(deKTy:  3K30- |
SHIOTEPMUYECKHUE).

6. IlucnepcHbie cucTeMbI

6.1. 3amaun Ha MPUTOTOBJIIEHUE PACTBOPOB.

7. KauecTBeHHble peakuMu OOHAPY:KEHHMSI OpPraHU4YecKHX U
HEOPraHN4eCcKUux BelecTB

7.1. IlpakThueckue 3aJaHus Ha COCTABICHUE YPAaBHEHUM peaKUuu
oOHapyxeHHsI KaTHOHOB [-VI rpynm ¥ aHMOHOB, B T.4. B MOJIEKYJIAPHOH U
MOHHOU (popmax.

7.2. llpakThueckue 3aJaHUsl Ha COCTABJICHUE Kauye€CTBEHHBIX PEaKIUil
OOHapyKEHHsI OPraHU4YECKUX COCTUHEHUI.

9.1. UccienoBanue 1 XMMUYECKUIN aHAJIN3 00beKTOB Onocdepbl

1. TunoBeie pacyeTsl IO TEMATUKE DKCIIEPUMEHTA.

2. 3amaun Ha BBIYMCICHHE CPEIHEr0 3HAYCHHS HKCIEPUMEHTAJIbHBIX
JAHHBIX, TOTPEIIHOCTH.

3. 3amanue «XHMMHWYECKHMH COCTaB BOJAbLI, THI BOJLI U CIIOCOOBI €€
IPUMEHEHUS (C UCTIOIH30BAHNEM HOPMATUBHBIX JOKYMEHTOB).

4. 3ananne «B3anMOCBA3b COCTaBa MOYBbI, TUII IOYBHI U €€ Ha3HAUEHUSD.

9.2. UccaenoBanne M XMMUYECKHI aHAJIN3 00bEKTOB TeEXHOC(hepPbI

1. TunoBeie pacyeTsl IO TEMATUKE DKCIIEPUMEHTA.

2. 3amaun Ha BBIYMCJICHHE CPEIHEr0 3HAYEHHUS HKCIEPUMEHTAJIbHBIX
JAHHBIX, TOTPEIIHOCTH.

3. 3amauM Ha OIpPEACIICHHE METAJIOB, HEOPraHWYECKUX aHHOHOB U
OpraHUYECKUX BEIIECTB B TEXHUUECKOW BOJIE pa3HOrO HA3HAYEHUSI.

4. 3aganne « XUMUYECKAHN COCTaB TEXHUUECKOU BOIBI, THII BOALI U CIIOCOOBI
€€ MPUMEHEHUS» (C UCI0JIb30BAHHEM HOPMATUBHBIX JOKYMEHTOB).

IIpumepsl 32124 0 pa3HbIM TeMaM IMCUMILINHBI

I. C BapnanTamu 0TBETOB

1. B peakiuto, TepMOXUMHUYECKOE ypaBHEeHHE kKoTopoit S + O, = SO, + 297
kJ[x, BcTynuna cepa maccoil 1 r. KoinuecTBo TEIIOTHI, BBIAEIUBIIEECS IMPU
3TOM, PaBHO:

A) 9,28 kJIx
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b) 74,25 x]Ix

B) 29,7 xJIx

2. YKaXuTe COJb, BOJHBIN pacTBOP KOTOPOUM UMEET MIECJTOUYHYIO Cpely

A) cynbdar kanus

b) xnopun anmtomuHus

B) kapOonat kanus

3. Onpenennure Ha3BaHWE BEIIECTBA, TJABHAS IETIh KOTOPOTO COCTOUT W3
YETBIPEX aTOMOB YyTJIepoja, CONECPKUT KapOOKCUIBHYIO TPYIITy U OAHY JTBOWHYIO
CBAI3b, @ TAKXKE PAJIUKAIIBI METHIT U 3THUII.

A) 3-meTun-3-3Tui0yTeH-3-0Basi KUCIIOTa

b) 3-Metun-2-3tun0yreH-3-oBas KHCI0Ta

B) 2-meTmin-3-3tun0yTeH-3-oBasi KHCI0Ta

daceTHbIe 32124

4. CocTaBbTe XUMHUECKHE (DOPMYJIIBI ABYXATOMHBIX COCIMHEHUMN: {CUITUIUA
Kanblus, rugapua Oapus, cynbdun xeneza (III), oxcun azora (II), oxcun
anmomunud, xyopun xxenesa (II), autpun 6apus, oxcung prytu (I), okcua cypbMbl
(V); okcun menu (I), xmopun prytu (II), HUTpUA KaMKsl, CUIMIINA MAarHUs, THIPU]L
amomunud, cynbgua csunna (II), Opomun nuuka, okcun yraepona (I1), okcun
xyopa (V); autpun Hatpus, uoaua meau (I), okeun xpoma (II), okcun azora (V),
ruapua Hatpus, xyopun xpoma (III), okcua xamus, oxcun Meimbska (I1D),
CyJb(pU IUHKA } .

5. IIpu B3aumopeiictBuu {40; 20; 35} r cmecu {cepeOpa U LMHKA; [IUHKA U
MEJI; MEJIM M JKeJie3a} ¢ COJITHOM KHUCIOTOM BhIACIHIIOCH {6,72; 2,24; 5,6} nra3a
(1.y.). Onpenenute MaccoByrO 010 (B %) {IIMHKA; MEIH; Keae3a} B CMECH.

6.YpaBHANTE OKUCIUTEIHHO-BOCCTAHOBUTEIIBHYIO PEAKIINIO

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

Zn + K,Cr,07 + H,SO4 = ZnSO4 + Crp(SO4)3 + Ky,SO4 + HL0;

KCIO; + S = KCI + SO,} mMeTronoM 3JIEKTpOHHOTO OajlaHca; OINPEAeIUTe
OKHCJTUTENh U BOCCTAHOBUTEITb.

7. Omnpenenute MOJCKYIAPHYIO (OPMYITYy YIJIEBOJOPOJA, COACPIKAIIETO
{80%; 85,7%; 75%} yrnepoma. OTHOCUTEIbHAS IIOTHOCTH MApPOB BEIIECTBA TI0
{Bomopomy; Bo3nyxy; kuciopoay} pasHa {15; 1,931; 0,5}.

A) Cy4Hg

b) C;Hg

B) CH,4

BonpocurenabHbie GopMyIMpPOBKHU:

8. Kakas macca ykCcycHO#M KHCIOTHI MOTpeOyeTCs JjIsl CUHTE3a ATHIIalleTara
maccort 140,8 1. Beixom sdupa npumute paBHbiM 80% OT TEOpeTUUYECKU

BO3MOXXHOTI'O.
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9. KakuMm peakTHBOM MOYKHO OTJIMYMTH FJIMLEPHH OT TIIIOKO3bI? CocTaBbTe
ypaBHEHUE KAYECTBEHHOW peakuuu Ajis 0OHAPYKEHHsI MHOIOATOMHBIX CIUPTOB
Ha [TpUMepe MIMIEPUHA.

10. C moMoI1pt0 KaKoro peakTiBa MOKHO pacro3HaTh rajoreHua-uoHsl (Cl-
, Br-, 1-)? CocraBbTe ypaBHEHHS KAaUECTBEHHBIX PEAKUUN B MOJEKYJSIPHOU H
MOHHOU opMax. YKaXUTe NpU3HAKU PEaKLUM.

3ajayu, Kak W JIpyrue JHJAKTHYECKUE 3aJaHusl, MOTLYT BBIIOJHATH
oOyyarolyro M KOHTpoJupywooulyto ¢GyHknuu. PemieHne 3agad  MOXKET
OCYILECTBIISTHCA HA PA3JIMYHBIX TUIIAX U HTaNax 3aHsITHH.

2.1.3. IIpakTHKO-OpMEHTHPOBAHHbIE 321AHUSA

[IpakTUKO-OpHEHTHUPOBAHHbIE 3aJaHus (KaKk TEOpeTHYecKue, Tak |
pacyeTHbIE), HAMpAaBIEHbl HA PAa3BUTHE PE3YJIbTATOB OOYYEHUS OCHOBHOIO
Monayist (pasaensl: «OCHOBBI CTpOEHHS BellecTBa», «CTpOe€HHE W CBOHCTBA
HEOpPraHM4YecKux /  OpraHMyeckux  BemecTB»,  «KuHernueckue
TEPMOJIMHAMUYECKUE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHYECKUX pPEaKLuii»,
«/lucnepcHble CUCTEMBI») M BBISBICHHE XHUMHUYECKOW CYHUIHOCTH OOBEKTOB
OPUPOJIbI, MPOU3BOACTBA M ObITA, C KOTOPHIMH YEJIOBEK B3aUMOJIEUCTBYET B
IpoLECCE MPAKTUUECKON JEATENbHOCTH (IIPUKIIATHON MOIYIb).

[IpakTUKO-OpHEHTHUPOBAHHbIE  3aJlaHUsd  MOXKHO  ONPENENHTh  Kak
MEJAaroruyecku nepepaboTaHHbIl (parMeHT Npo(ecCHOHATBbHON AesSTENbHOCTU
cnequanucta. OHM pa3pabaThIBalOTCA JUIsl NPOBEPKH 3HAHUN M yMEHUU
oOy4Jaronuxcsi AEMCTBOBaTh B MPAKTUYECKUX, HETUIUYHBIX, IKCTPEMAIbHBIX U
apyrux cutyanusax. llpuw wu3ydeHMM AUCHUIUIMHBI «XHUMUS» MPAKTUKO-
OpUEHTHPOBAHHbIE  3aJaHMsl MPUMEHSIIOTCS Uil  aKTUBM3alMM  y4eOHO-
[O3HABATEJIbHON JIEATEIbHOCTH OOYYAIOIIUXCS MYTEM «IOTPYXKEHHUs» HX B
npo0JieMbl XMMHUYECKUX HCCIEIOBaHUM, BO3HUKABLIMX B HCTOPUU Pa3BUTHUSA
HayKH, WIK UMEIOUIUX MPAKTUYECKOE 3HAUCHUE ISl YETIOBEKA.

[IpuBeneM mpumepbl MPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHUI IO pa3ienam
«CTpoeHnEe M CBOMCTBA HEOPraHWYECKHUX BEHIECTB», «CTPOEHHE M CBOWCTBA
OpPraHUYECKUX BEIIECTBY.

1. Kap0okcurepanus

Ha3zBanune tembl Tema 3.3. «IIpou3BoACTBO HEOPTAHUUECKUX
BEIECTB. 3HAUYCHNUE U TPUMEHEHNE B OBITY U Ha
IPOU3BOJICTBEY

PesynbraT 0Oyduenus | OOOCHOBBIBaTH  3HAYEHHWE W IPUMEHEHHE
HEOPraHMYECKUX  BEIIECTB B  OBITOBOM U
MPOU3BOJACTBEHHOW [I€STEIBHOCTH YEJIOBEKa HX
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(U3UKO-XUMUYECKIUMH CBOMCTBAMHU

OO01mpe KOMICTESHITUN OK 01, OK 02

A 3HaKOMO JIM BaM MOHSITHE «Kap6OKCI/ITCpaHI/IH»? B TCPAIICBTUYICCKUX

OeriX MCIIOJIBb3YIOT F33006p33HO€ BCHICCTBO. I[Io »ton IMPUYIHNHC HOI[06Hy1-O

MCTOAUKY HA3bIBAIOT «T'd30BbIMH YKOJIAMN)). OTta MCTOAMWKA HCIIOJIB3YCTCA IJIA

JICUCHUA CCPACYHO-COCYANCTBIX 3a6OHCBaHHﬁ, IMOBBIIMICHUA 3J1aCTHYHOCTH KOXKH.

IToBrIilIeHUE COACPIKaHMA OJOTOro rasda B KPOBH TOBOPHUT O HEKaueCTBECHHOM

¢yskiuu kpoBu. Camoe yAUBUTEIBHOE, YTO OHO UCTIOJIBb3yeTCsS B TBEPAOM BUJE B

MUIIEBON MPOMBIIUICHHOCTA I XPAaHEHUs M IEPEBO3KU MPOAYKTOB: PBHIOBI,

Msica, MOPOKEHOTO.
3aganue
Bri0epure o1uH NpaBWIbHBIN OTBET:
1. O xakoMm BelIecTBE UAET peub?
A) yriexkucislii ra3
b) xucnopon
B) ammuak
2. KakuMu XMMUYECKMMHU CBOMCTBAMH 00J1aJ1a€T 3TO BEIIECTBO?
A) KUCIOTHBIMH
b) ocHOBHBIMUI
B) amdorepubiMu
3. C yeM MOKET BCTyNaTh BO B3aUMOJICUCTBUE?
A) ¢ BOJIOH, OCHOBHBIMHU OKCHJIAMH, III€JTI0YaMH, HEKOTOPBIMHU COJISIMH
b) ¢ Bom0ii, KHCIIOTHBIMH OKCHIAMH, IIEI0YaMHU, HEKOTOPBIMH COJISIMU
B) ¢ Bo0i1, KHCIIOTHBIMH OKCHJIAMH, KUCJIOTAMHU, HEKOTOPHIMH COJISIMU
4. C mOMOIIBI0 KAaKOTO BEIIECTBA €0 MOKHO OOHAPYKUThH?
A) benondranenna
b) 6pomMHoi#i BoabI
B) u3BecTKOBOM BOIBI

5. I[IpuBeauTte GhakThl, KOTOPBIE JOKA3BIBAIOT OTPUIIATEIBHOE BIUSHUE ITOTO

rasa Ha JKeJIyJOUYHO-KHUIIICUHBIA TPAKT YeJIOBEKa.
2. IToBapeHHas COJIb

Ha3zBanue tembl Tema 3.3. «IIpou3BoACTBO HEOPTAHUUECKUX
BEIECTB. 3HAUCHUE U TPUMEHEHNE B OBITY U Ha
POU3BOJICTBEY

Pesynbrar oOyuenusi | OG0OCHOBBIBATH  3HAYCHHE W MPUMEHEHHUE
HEOPTaHMYECKUX  BEIIECTB B  OBITOBOM U
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HpOHBBOI[CTBCHHOﬁ ACATCIBHOCTH YCJIOBCKA HX
(bI/ISI/IKO-XI/IMI/I‘-ICCKI/IMI/I CBOMCTBaMH

OO01me KOMIETEHIINN OK 01, OK 02

N3BectHO, yTO B Mupe noObiBaeTcst npumepHo 100 MUITIMOHOB TOHH
OBapeHHOW cosu B roia. Ha mnMiueBble HyXIbl pacXxoqyeTcs OKOJIO OJHOU
YETBEPTOM YaCTH 3TOro Koauvectna. Kyna e uaer ocraiabHas coJib?

[loBapeHHast cOlb COBEPIIEHHO HEOOXOAMMA IMPU IMPOU3BOJICTBE MSCHBIX U
pPBIOHBIX KOHCEPBOB, OHA MCHOJIb3YyEeTCS B METaUIyprUYecKOd OTpaciu
MIPOMBIIUIEHHOCTH, NpU O00pabOTKE MEXOB M PA3JIMYHBIX KOX, B IIpolecce
OPUTOTOBJICHUS MbUIA, HIAET JUIsl MOJIYyYEHHUS KaJbLUHUPOBAHHOW COJBL,
npuMeHseTcs B MeaulrHe. OCHOBHON MOTPEOUTENb COJIM — XUMUYECKasi OTPacib
IPOMBILUIEHHOCTH. B 3T0il 00J1aCTH MCHOJB3YyeTCsl HE TOJNBKO cama COJib, HO U
JIEMEHTHI, COCTABIAIOIINE €€. B mporecce aIeKTposin3a ee pacTBOpa MOJIydaroT
XJIOp, BOJOPOA M €IKUi HaTp. M3 pacTBOpa €IKOro Harpa MOIy4aroT TBEPAYIO
11eJ104b — KaycTuK. CoeanHsIsi BOOOPO € XJIOPOM, IOJIY4aroT COJSHYIO KUCIIOTY.

3anaHme: cocTaBbTe YPABHEHUSI, ONMUCAHHBIX B TEKCTE PeaKIIuil.

3. AuernjieH

Ha3Banue Tembl Tema 3.3. «IIpon3BoACTBO HEOPTAHUUECKUX
BEIIECTB. 3HAUCHUE U TPUMEHEHNUE B OBITY U Ha
IIPOU3BOJICTBE

Pesynbrar oOyuenusi | OO0OCHOBBIBATH  3HAUYEHHE W MPUMEHEHHUE
HEOPraHMYECKUX  BEIIECTB B  OBITOBOM U
MPOU3BOJACTBEHHOW I€SITEIBHOCTH YEJIOBEKa HX
(U3UKO-XUMUUYECKUMH CBOMCTBAMU

OO1ue KOMIETCHITNN OK 01, OK 02

OgHuM M3 cambIX paclpOCTPAHEHHBIX CHOCOOOB CBapKW IUIaBJIIEHUEM
ABJIIETCS ra30Basi CBapKa, KOTOpas IMPOU3BOAUTCA C OOpa3OBaHUEM Ta30BOTO
IUIAMEHH B KaHalaXx cBapouyHoil ropenku. OOpa3oBaHHE Tra30CBapOYHOIO
MJIAMEHU HEBO3MOXKHO 0€3 ras3a aneTuiieHa. TeXHUUYECKUW alleTUJICH MOJIy4aroT
U3 KapOuJaa Kaablus.

3axanue

1. OObsacHUTEe, Kakoill (PU3MYECKUN TOKa3aTellb MO3BOJIAET HCIOIb30BaATh
alETUJICH ISl CBAPOUHBIX padoT;

2. CocTaBbTe ypaBHEHUE PEAKIIUU TTOTYUEHHUS alleTUIICHA;

3. CocTaBbTe YpaBHEHUE PEAKIIMYU TOPEHUS AlICTUIICHA;
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4. Beruucnure 00bEM alleTUIICHA MOTYYEHHOTO U3 KapOua KajbIHs Maccou
128 1, comepxkatiero 5% npumecei, €ciu BbIXo aneTuiaeHa coctasisaeT 80% ot
TEOPETUYCCKH BO3MOMKHOTO.

4. MoJioyHasi KHCJIOTA

Haszpanue tembl Tewma 4.3. «Oprannueckue BELIECTBA B
KHU3HEAEIATEIbHOCTH YesloBeka. [IponsBoacTso u
MIPUMEHEHNE OPTraHUYECKUX BEIIECTB B
MIPOMBIIUIEHHOCTI

Pesynbrar oOyueHus: | OGOCHOBBIBATh  3HAYCHWE W MPUMCHCHHE
OpraHMYeCKUX  BEIIeCTB B  OBITOBOM W
POU3BOJICTBEHHON JAESATEIbHOCTA YEJIOBEKA HX
(U3UKO-XUMUYECKUMH CBOMCTBAMU

OO1re KOMIETEHINN OK 01, OK 02

[IpoMeXyTOUHBIM NPOAYKTOM OOMEHAa Yy TEIJIOKPOBHBIX >KMBOTHBIX
ABJISIETCSI MOJIOYHAsI KMCJIOTA. 3amax 3TOW KHCIIOThl KPOBOCOCYLIME HACEKOMBIE
yJIaBIUBAIOT HAa 3HAYUTEILHOM PACCTOSTHUMU.

3ananue

1. [Touemy Hacekomble (KOMaphl) OBICTPO HAXOMAT CBOIO KEPTBY?

2. YcranoBute (OpMyITy MOJIOYHOM KHCIOTBI, KOTOpasi TMOMOTaeT
HAaCEKOMBIM HAXOJUTh TEIJIOKPOBHBIX JKMBOTHBIX, €CIIM MAacCOBBIE JOJIU
2JIEMEHTOB B HeH coctaBisioT: yriepoga — 40,00%, Bomopoma — 6,67%,
kuciopoaa — 53,33%.

3. CocrtaBbTe CTPYKTYpHYIO (QopMyny MOJOYHOM KuciaoThl. HazoBute
kucnory no Homenkiarype MIOITAK.

4. Ha ocHOBaHMM CTPOEHHUS MOJIOYHOM KHUCJIOTHI CIEJIAlTe BBIBOJ O €€
XMMHUYECKUX CBOUCTBAX.

5. Haligute B WHTEpHETE WM JPYTrUX HCTOYHHKAX HHPOPMAIUIO O
MPUMEHEHUHN MOJIOYHOMN KHUCIIOTHI.

2.1.4. 3aganus 1a00paTOPHBIX padoT

JlaGopatopHble pabOTHI SBIAIOTCS BaXKHOW YAaCThIO YU4€OHOIO IMpolecca Mo
JUCIHUIUIMHE M CIOCOOCTBYIOT (DOPMUPOBAHHMIO Yy OOyYarOUIUXCsl YMEHUU
UCCIEIOBATh XMMHUYECKHE TMPOIECChl M sBJICHUS (TUIAaHUPOBATh W TMPOBOIUTH
XUMUYECKUE DKCIEPUMEHTBI, MCCIEAOBaTh BELIECTBA W IPOBEPSITH TUIIOTE3BI,
oOpabaThiBaTh W HMHTEPIPETUPOBATH  PE3YyJbTaThl  JKCIEPUMEHTOB).
JlabopaTopHbie pabOTBI MO XUMHUU TMPEAYCMOTPEHBI B KaXIOM pasjelie
OCHOBHOT'O U MPUKJIAJAHOTO MOayJeH (Tad. 2).

Ta6muma 2. JTaboparopHbie pabOThI IO XUMHUHU
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Pasznea

JlabopaTtopHnas paGora

Paznen 2. Xumnueckune
peakIuu

JlaGopaTopHuas padora 1. «Peakiuu
TUAPOIU3A»

Paznen 3. Ctpoenue u
CBOMCTBA HEOPTaHUYECKUX
BEIIIECTB

JlaGopaTopHnas padora 2. «CBoiicTBa
METaJIOB U HEMETAJIOB)»

Paznen 4. Ctpoenue u
CBOMCTBA OpraHUYECKUX
BEIIICCTB

JlaGopaTopHnas padora 3. «Ilonyuenue
ATUJICHA U U3YYEHHUE €TI0 CBONCTB»

Pa3nen 5. Kunernueckue u
TEPMOJUHAMUYECKHUE
3aKOHOMEPHOCTH MTPOTEKAHUS
XUMHUYECKUX peaKIui

JlaGoparopHasi pabora 4 (Ha BbIOOp)
«OnpeneneHne 3aBUCUMOCTHA CKOPOCTH
pEeaKIny OT KOHIIEHTPAINH Pearupyromnux
BelecTB» Win «OrpeaesieHne 3aBUCUMOCTH
CKOPOCTHU PEaKIUU OT TEMIIEPATypPhI»
JlabopaTtopHnasi pa6ora 5. «3yuenue
BIIUSIHUA PA3IUYHBIX ()AaKTOPOB HA CMEIIIEHUE
XUMHUYECKOTO PABHOBECHS)

Paznen 6. lucniepcHbie
CUCTEMBbI

JlabGoparopHasi pabora 6 (Ha BbIOOp)
«IIpuroToBiieHrE PaCTBOPOBY WU
«HMccnenoBanue JUCIEPCHBIX CUCTEM

Paznen 7. KauecTBeHHbIE
peakuuu 0OHapyKEeHUs
OpraHUYECKUX U
HEOPraHUYECKUX BEIIECTB

JlabGoparopHasi pabora 7 (Ha BbIOOp)
«AHAIUTUYECKHE peaKlKi KaTuOHOB [-VI
IPYIID WU «AHAJTUTAYECKUE PEAKIINU
aHUOHOBY

JlaGopaTopHasi padora 8 (Ha BbIOOP)
«KadecTBEeHHbIE peaKIMi Ha OTAEJIbHbBIC
KJIACChI OPraHUYECKUX BEIIECTBY WU
«KavecTBEHHBIN aHAIN3 OPraHUYECKUX
COEIMHEHUI 10 (YHKIHUOHATBHBIM TPYIIIIaM)

Pa3nen 9.1. UccnenoBanue u
XUMHAYECKHAIN aHAJIN3 00BEKTOB
ounocdepol

JlaGoparTopHuas padora 9. «OCHOBBI
71a60paTOPHOM MPAKTHUKI

JlaGopaTopHnasi padora 10 (Ha BbIOOp)
«O4nCTKa BOJIBI OT 3arpsiI3HEHUI»
«Omnpenenenune pH BoAbI U €€ KUCTOTHOCTH
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«OnpeneneHune )KeCTKOCTH BOJbI H CIIOCOObI
€€ YCTPAaHEHUS»

JlaGoparopHnasi padora 11 (Ha BbIOOP)
«OOHapyKeHHe HUTPATOB B IPOJYKTaX
MIATAHUS

«MccnegoBanue NpoAyKTOB MATAHUS Ha
HaJIMyue yrieBoJIoB (MyKa, TBOPOT, MOJIOKO,
HOrypT) Ha HAJTUYKUE YTIEBOJOB (Kpaxmal,
TJII0K03a, Caxapo3a)»

JlaGopaTopHnas padora 12 (Ha BbIOOp)
«OOHapyXeHHe HEOPTaHUYECKUX MpuMecei B
npo0Oax MoYBbI»

«Omnpenenenne pH BOIHON BBITSKKHU IMOYBHI,
€€ KMCJIOTHOCTHU U IIETOUYHOCTH

Paznen 9.2. UccnenoBanune wu |JlaboparopHasi padora 9. «OCHOBBI
XUMUYECKUN aHaIU3 OOBEKTOB | JaOOPATOPHOIN MPAKTHUKM»

TexHoCc]epbl JlabopaTopHnasi padora 10 (Ha BbIOOP)
«OnpeneneHue Xa0pua0B METOIOM
TUTPOBAHMS B TEXHUYECKOU BOJIE»
«OnpeneneHue )KeCTKOCTH TEXHUYECKOM
BOJIbI METOIOM TUTPOBAHUSI
JlaGoparopHuas padora 11. «Onpenenenue
COJIep KaHMsl YIIIEKUCIIOro ra3a B BO3IyXe
MIOMEIIEHUS KCITPECC-METOIOM
JlaGopaTopHnasi padora 12 (Ha BbIOOP)
«M3roroBnenue Kpacok (moa0op MUrMEeHTOB
Y CBSI3BIBAIOIIMX BEILIECTB)»
«HMccnenoBanue CBOMCTB BSUKYIIMX BEILIECTB
Ha IPUMEPE TUTICA»

OoOopynoBanue jadoparopuu ¥ pado4ux MecT Jad0OpaTOPpUU: MEH3YPKHU,
MUNETKU-KaNeIbHUIIBI, TEPMOMETpPBI, MHUKPOCKOM, JIyIbl, HPEIMETHbIE U
MMOKPOBHBIE CTEKJA, IUIAHIIETHI [JI KamelbHBIX peakiuil, (uiIbTpoBalbHAs
Oymara, IpOMBIBAJIKHA, CTEKJISSHHBIC MPOOWPKU, PE3UHOBBIE TIPOOKH, (POHAPUKH,
HAaOOp pEaKTHBOB, CTEKISIHHbIE MNAJOYKH, IITATHBBI JUIsl MPOOUPOK; MEpHBIE
IUINHAPBI, BOPOHKH CTEKJISTHHbIE, BOPOHKH JIeNIUTENbHbIE MIHHApuYeckue (50—
100 wmi), crynku ¢ mnectukoMm, (aphopoBble YalIKH, MUHUETHI, (UIBTPHI
OyMakHble, Bara, MapJjs, 4YacOBble CTEKJa, B3JEKTPOIUIUTKH, JabopaTopHbIE
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IITAaTUBBI, CIHUPTOBBIE TOPENIKH, CIOUYKH, MPUOOP IJIs MOJY4YEHHs ra3oB (Wid
npoOupKa ¢ ra300TBOJHON TPyOKoOil), nep:karenu Ajig NPpoOUPOK, CKISIHKHU IS
XpaHEHUs PEaKTUBOB, pa3IaTOYHbIC JJOTKU;, XuMHU4ueckue ctakansl (50, 100 u 200
MJT); TIMATeNW; MUHIETHI; TUTeJbHbIE NI, CEKYHAOMEpPHI (TailMepbl), MEpHbIC
npobupku (Ha 10-20 mi1) m mepaBIe KOTOBI (25, 50, 100 1 200 mun), BoasHas OaHs
(M TepMOCTaT), CTEKIISTHHBIC MATOYKH; KOHUYECKHE KOJIOBI /i TuTpoBanus (50
n 100 mu1); MHOUKATOpHBIE MOJOCKM M omnpeneneHus pH u cranmaptHas
WHJUKATOpHAs 1IKaja; YHUBEPCAIbHBIA MHAWKATOp; mumetku Ha 1, 10, 50 mu
(wu mo3atopbl Ha 1, 5 u 10 mi), OOpeTKH aJisi TUTPOBAHMS, MEIAUIIMHCKUE
mmpuiel Ha 100—150 Mo, tabopaTopHble W/ WM aHATUTHYECKHUE BeChl, pH-MeTphI,
CYIIWJIBHBIN mKad, U Jap. 1abopaTopHOE 000PYAOBAHUE.

[IpuBeneM mnpumepsl Ja0OPATOPHBIX PadOT MO pazneny 2 «XUMHYECKHE
peakuumn» u pasneny 4 «CTpoeHue U CBOMCTBA OPTaHUYECKUX BEILIECTBY.

Pasznes 2. Xumuueckue peakuuu. Jlaboparopuas padora 1. «Peakuumn
THIAPOJIN32»

HasBanue tembl Tema 2.2. «DIeKTpoIUTHYECKAS TUCCOLUAITNS U
WOHHBIA OOMEHY

PGBYJ'IBTaT O6Y‘I€HI/I$I CocTaBiiaThb YpaBHCHUA XHMHUYCCKUX PCAKIHUHU
MOHHOTO OOMEHa ¢ Y4aCTUCM HCOPTaHHYCCKHUX
BCIICCTB

OO111e KOMIETEHIINN OK 01, OK 02

1. Bonipocsl AJ141 10yCKa K J1a00OpaTOpHOil padore

a) chopMyJIUpyHTE LIEb JIAHUPYEMOTO SKCIIEPUMEHTA;

0) 00BsICHUTE, KAKOU MPOIIECC HA3bIBAIOT THAPOIN30M, KaKOW OH ObIBAET;

B)  OOBSCHUTE, KaKWe  CYIICCTBYIOT  CIIOCOOBI  JIOKa3aTelIbCTBA
CYILIECTBOBAHMS TUPOJIN3a HEOPTAHUUECKUX U OPTaHUYECKUX BEIIECTB;

') 00OBSICHUTE, KaK COCTAaBJISIETCSl yPAaBHEHHUE TUPOITU3A;

n) o0BsicHuTe, uro Takoe pH? Kak 3aBUCHT [aHHBIN MOKa3aTenb OT
KUCJIOTHOCTH WJIK OCHOBHOCTH CPEJIbl pacTBOPA;

€) OOBSCHUTE XOJ BBIMOJHEHUS SKCIIEPUMEHTA 10 PEIICHUI0 KaueCTBEHHBIX
3azay;

) MEPEYUCIUTE OCHOBHBIE ACHEKThl COOMIOJCHUS TEXHUKU O€30MacHOCTH
pHu paboTe ¢ arpeCCUBHBIMU peareHTaMu (TUIPOKCHUI HATPHs).

2. IIpoBeneHue onbITOB

O6opynoBanue u nocyaa PeakTuBbI
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1. CrexnsiHHBIE TPOOUPKH 1.  PactBop NaOH
2. IltatuB A npoOUpPOK 2. PactBop Na,SO,
3. PactBop AICl;
4.  PactBop Na,COg3
5. PactBop Cu(OH),
6. KucnoTHO-OCHOBHBIN HHIUKATOP

AJIropuT™ npoBeaeHnst onbita Ne 1

Bonpocsl u 3a1aHus

3apanme Ne 1. B Tpex npoOupkax moj
HOMEpPaMH HaXOASATCS pacTBOPBI TPEX
COJIEH: XJIOpUa aTIOMUHMS, Cylbdara
HaTpus, kapOoHaTa Hatpus. He
H0JIB3YSCh IPYTUMH PEAKTHBAMM,
ONIPENETUTE COCTAB KaXI0M
MPOOUPKHU.

1. JaTp 0OBsCHEHHE TPOBEACHHBIM
OTBITAM.

2. CocTaBUTh YpaBHEHUS PEAKIUN,
IPOTEKAOLIUX B IPOOUPKE B
MOJIEKYJIIPHOM M HOHHOM BHJIaX.

AJIrOpUTM NpoBeAeHus onbiTa Ne 2

Bonpocs! u 3a1aHuA

3aganme Ne 2. Uto npousonaer, eciu
OXJIQJIMTh PACTBOP KapOOHATa HATPHUS
Wiy 100aBUTh K HEMY THJIPOKCH]T
HaTpus?

1.1. Hanuts B mpobupky 1-2 M
pacTBopa kapOOHaTa HATPHUS.

1.2. Onyctuth MpOOUPKY B CTAKaH C
OY€HBb XOJOJHON BOJOMN MJIU CHETOM.
1.3. IIpoBepuTh cpeny pacTBopa npu
MOMOIIY KHUCIIOTHO-OCHOBHOTO
UHJUKaTOpA.

1.4. JTo6aBUTH K pacTBOpY KapOoHaTa

1.Kakoit unaukarop xyqme
UCIIOJIb30BATh JJISl ONPENEIICHUS CPEAb
pactBopa?

2. CocTaBUTh COOTBETCTBYIOIIHE
YPaBHEHUS XUMUYECKUX PEAKIIMil, B
MOJIEKYJIIPHOM U HOHHOM BHJaX.
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HaTpHA TUAPOKCU]] HATPUA.

AJITOPUTM NpoBeAeHnst onbIiTa Ne 3

Bonpocsl u 3aganust

3ananme Ne 3. [IpoOreMHBIH OIIBIT.
1.1. B onny mpoOupKy ¢ pacTBOpOM
cynbdara meau (II) npuuts pacTBop
TUIPOKCUIA HATPUSI.

1.2. Bo BTOpY!O MpOOUPKY C
pactBopoM cyinbdara meau (11)
PWIATH PACTBOP KapOOHAaTa HATPUA.
1.3. CpaBHUTD LIBET 00Pa3yIOMIMXCS
OCAJIKOB.

1.4. O6paTtuTh BHUMaHUE HA
BBIJICJIEHUE Ta3a B OJTHOM U3
MpOOUPOK.

1.5. Onpenenuth, OTKyAa MOXKET
BBIJEIATHCS 3TOT ra3?

1.6. [TpoBepUTh KaUECTBEHHBI
COCTAaB ra3a ropsies Jy4nHKOM.

1.7. OOBSICHUTH MPOUCKOIAIIIEE
SIBJICHUE.

1. CocTaBUTh COOTBETCTBYIOIIHNE
ypaBHEHUSI XUMUUYECKUX PEAKIIUM, B
MOJIEKYJISIPHOM U MIOHHOM BHUJIaX.

AJITOpUTM npoBeAeHus onbiTa Ne 4

Bonpocsl u 3aganust
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3amanue Ne 4. [IpoOGiaeMHBIN OMBIT. 1. OOBSACHUTD IPOUCXOSIIEE SBICHHE.
1.1. K pactBopy xsiopuna amtomunusi | 2. CocTaBUTbh COOTBETCTBYIOIIUE
OPWIATH PACTBOP KapOoHAaTa HATPHUA. | ypaBHEHUS XUMUYECKUX PEAKIUH, B
MOJIEKYJISIPHOM U MOHHOM BHJIaX.

3. OTBETUTH HA BONPOCHI.

JIns 4ero B MEIUIIMHCKOW IPAKTUKE
UCIIOJIB3YIOT PACTBOP MUTHEBOW COIBI
JUIS1 TIOJIOCKAHUS MPU BOCTIAJIUTEIIBbHBIX
3a0oneBanusix ropia? Kakosa posib
ruapoausa B mpupoae? Ilouemy pactBop
MbLIa TIEHUTCS B BOAE?

3. O0padoTKa pe3yJbTaTOB ONBITOB

1. Ilpoananu3upoBaTh COOTBETCTBHUE IIOJYYECHHBIX pPE3YJIbTATOB THUIIAM
ruaponusa. CaenaTbh COOTBETCTBYIOIIUE BHIBO/IBI.

2. CdopmynupoBaTh BBIBOJABI O 3aBUCMMOCTH THUNA THUAPOJM3a U
KUCJIOTHOCTHU CPEJIbl paCTBOPA.

Paznen 4. CrtpoeHue ¥ CBOHCTBA OpPraHMYeCKHMX  BelIeCTB.
JlaGopaTopnas padora 3. «IlosyuyeHne d3TUIIeHA U N3yUeHHeE €r0 CBOCTB)

Ha3zBanue tembl Tema 4.2. «CBolicTBa OpraHUYECKUX
COCMHEHUI»
Pesynbrat oOyuenus: | YcraHaBiuBaTh 3aBUCHUMOCTD busuKo-

XUMUYECKUX CBOWCTB OPraHUYECKUX BEIIECTB OT
CTPOEHUS MOJIEKYJI

OO1ue KOMIETCHITUN OK 01, OK 02

1. Bonipocsl AJ141 10yCKa K J1a0OpPATOPHOIl padore

a) chopMyJIUpyHTE 1IEIb MIIAHUPYEMOT0 SKCIIEPUMEHTA;

0) 00BSICHUTE, K KAKOMY KJIaCCy OPTaHMYECKHUX BEIIECTB OTHOCUTCS ITHUIICH;

B) OOBSICHUTE, KAaKUMH XHMHYCCKHMMH CBOWCTBAMH OOJIAJIafOT BEIIECTBA
JAHHOTO KJlacca, KaKWe KAa4deCTBEHHBIC peaKkIuu JUisi UX OOHApYKCHUS
UCTIONB3YIOTCS;

') OOBSICHUTE, KAaK MOYKHO TOJTYYUTh BEIIECTBA JAHHOTO KJIacca COSAMHEHUN
B JJAOOPATOPHBIX YCIOBUSIX;

1) OOBSICHUTE, U3 YETO COCTOUT MPUOOP IS MOTYUYEHHUS Tra30B;

€) TePEUHCINTEe OCHOBHBIE ACIEKTHl COONIOACHUS TEXHUKH OE€30TacHOCTH
nmpu pabdore ¢ JIBXK (3TuiOBBIA COHUPT), AarpecCUBHBIMU pEareHTaMu
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(KOHLIGHTpUpOBAaHHAsI  CepHAs  KHUCJIOTa), HarpeBaTelbHBIMH  MpUOOpaMu

(ciupTOBKA).
2. IlpoBeneHne oNbITOB
O6opynoBanue u nmocyaa PeakTusbl
1. CrexnstHHBIE TPOOUPKH 1. KonuentpupoBaHHsiii pactBop H,SO,
2. IltatuB A npoOUpPOK 2. OTUJIOBBIN CIUPT
3. CnupToBkKa 3. PactBop KMnO,
4. Crauuku 4. bpoMHas Bojia
5. Ilecok

Aaroputm nposeaennst onbita Ne 1

Bonpocsl u 3aganust

1. ITony4uTts 3TUIIEH IeTUApATAIIMENH STUIOBOTO
crupTa, OOHAPY>KHUTh €0, U3yUYUTh €r0 CBOWCTBA.
1.1. B mpoOupky HAJIUTH 2—3 MJT 3THUJIOBOTO CIIUPTA
U OCTOPOKHO T00aBHUTH 6—9 M1
KOHILICHTPUPOBAHHOW CEPHOW KUCIIOTHI. 3aTEM
BCHINATh HEMHOTO MPOKAJIEHHOTO TIecKa (MIECOK MU
MEJIKHE KYCOYKH MEeM3bI BBOJST JJIs1 TOTO, YTOOBI
MPEIOTBPATUTh TOTUKHU KUIKOCTU MPU KUTICHUN).
3aKphITh TPOOUPKY MPOOKOM ¢ Ta300TBOTHOM
TPYOKOM, 3aKPENUThH €€ B IITATUBE U OCTOPOKHO
HarpeTh CoepKUMoe mpooupku (puc.1)

CH,

2

NeCOK

C,H,OH
f{zsso (1:3)

(xomit.)

Br,  KMnO,

1. Yto mpoucxonut B
npobupke? YUro
HaboaeTe?

2. K kakoMy Tuy
XAMUYECKUX PEAKIIAMN
OTHOCSITCSI 3TU
npoueccol? Kak
Ha3bIBAIOTCS?

3. Kak mensiercst okpacka
pactBopoB? [Touemy?

4. KakuM niaMeHem
roput 3tuiieH? [louemy?
5. CocTaBUTh ypaBHEHUS
MPOTEKAOITUX
MPOIIECCOB.
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1.2. OcTOp0XHO, pABHOMEPHO HarpeTh CMECh.

1.3. B npyryto npoOupky Haneute 2—3 mi
pa3z0aBJIEHHOTO pacTBOpa NEpMaHTraHaTa Kajus, u
IPOITYCTUTE Yepe3 HEro ras.

1.4. B tpeThio mpobupKy HAIUTH 2—3 M1 OpOMHOM
BOJIbl, OITYCTUTbh Fa300TBOJIHYIO TPYOKY A0 JTHA 3TOU
MPOOUPKH U MPOITYCTUTD Yepe3 OPOMHYIO BOLY
BBIJICJISIFOIIMICSA Ta3.

1.5. BeIHYTh ra300TBOJIHYIO TPYOKY U3 pacTBOpa U
MOBEPHYTH €€ OTBEPCTHEM KBEPXY, MO/IKEYb
BBIJICIISAIONINICS Ta3 (puc.2).

C,H;0H (aTuuo-
BBI# CITMPT)

H,SO;

3. O6padoTKa pe3yabTaTOB ONBITOB

1. TIpoananu3upoBaTh COOTBETCTBHE MOJIYYEHHBIX PE3YyJbTaTOB CIOCO0aM
MOJIyYeHUs] HEeNpeeabHbIX YIJIEBOJOPOJOB psina dTuieHa (ankeHoB). Caenatb
COOTBETCTBYIOIIUI BBIBOJ.

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

3. CpopMynupoBatTh BBIBOJ O CIIOCO0aX OOHAPYKEHUS STUJICHA.

2.2. OneHOYHbIE CPeACTBA PYy0eKHOro (TeMAaTH4eCKOr0) KOHTPOJS IO
AUCUMILTHHE « XUMUD)

PyOexnplii  (TeMaTHUeCKWil) KOHTPOJIb TO JAWCIHUIUIMHE  «XUMUSD)
IpOBOAUTCS B (hOpME KOHTPOJBHBIX padOT MO pa3feiaM OCHOBHOI'O MOJIYJIS Ha
OTJIETIbHBIX 3aHATHUSIX, KEHCOB M Y4€OHO-UCCIIEI0BATENbCKUX TPOCKTOB.

2.2.1. KonTpoJibHbIE pad0THI N0 pa3aejiam

KoHTposibHbIE pabOTHI MO XUMHUU KaK OIICHOYHBIE CpeAcTBa PYyOExKHOTro
KOHTpPOJISI 3aBEPIIAIOT M3y4YeHHE | WM 2 TeMaTHMYecKUX pas3AesioB OCHOBHOIO
MOZYJIS.

Paznen 2. Xummnueckue peakuuu. KonrposbHasi padora «CrtpoeHue
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BellleCTBA M XUMHYECKHE PeaKI[um»

KoHntposnbHas paboTa coaepuT YeThIpe BUAA 3adaHMil:

1. 3agaun Ha COCTaBJIEHHE XUMUUYECKUX (POPMYII IBYXaTOMHBIX COCIMHEHUN
10 UX HA3BaHUIO.

2. 3alayu Ha COCTAaBJICHUWE YPaBHEHUW pEaKIUil: COCAUHEHMS, 3aMEICHHUS,
pasnokeHus, OOMEHa W peaknuid C yYacTHeM KOMIUIEKCHBIX COCIMHCHHM,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

3. 3ajgaHusi Ha COCTaBJICHUE MOJEKYJSIPHBIX U MOHHBIX PEAKIUM TUapoJin3a
COJIeH, YCTAHOBIIEHUE U3MEHEHUS! KUCIIOTHOCTU CPEJIbI.

4. 3agaun Ha pacueT KOJIMYECTBEHHBIX XapaKTEPUCTUK [0 YPaBHEHUSIM
XUMUYECKUX pEeaKlMii: MaccoBOM WM OOBEMHON [0JIM BbIXOJA MPOAYKTa
peaKkIuy COCIUHEHUSI OT TEOPETHYECKH BO3MOXKHOIO; OOBEMHBIX OTHOIICHHI
ra3oB; KOJIMYECTBEHHBIX XapaKTEPUCTUK HCXOAHBIX BEIIECTB M MPOIYKTOB
peakuuu; Macchl (00bEM, KOJIMYECTBO BEIIECTBA) MPOAYKTA PEAKIIMH, €CIU OHO
W3 BEIIECTB JAaHO B BHJE pacTBOpa C OINPEICICHHOM MacCOBOM JOJIEH
PacTBOPEHHOI'O BEILIECTBA.

Paznen 3. CrtpoeHue ¥ CBOHMCTBA HEOPraHMYeCKHX BelIeCTB.
KonTpoabHas padora «CBoicTBa HEOPraHUYECKUX BelIECTB

KoHTtposbHas paboTa coOnep uUT TpU BUIA 3a1aHUIA:

1. 3agaun Ha pacyeT MaccoBOM J0JiM (MacChl) XMMHUUYECKOTO 3JIEMEHTa
(coenuHeHUs) B MOJIEKYJie (CMECH).

2. [Ilpaktuyeckue 3amgaHusi MO KiIaccU(pUKAIMKM, HOMEHKIAType U
XUMUYECKUM (popMysiaM HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX KIIACCOB:
ONpENIeNICHNE KJIacCa HEOPraHMYEeCKHUX BEIIECTB, HA3bIBaTh HEOPTraHHYECKHE
COEAMHEHUS M0 MEXAYHAPOJHON U TPUBHAIIBHOM HOMEHKIIATYPE M0 XUMUYECKUM
dbopmymnam.

3. 3amaHus HA COCTABIICHHE YPABHEHHM XMMHUYECKUX PEAKIMN C y4aCTHEM
MPOCTBIX U CJIOKHBIX HEOPTaHUYECKUX BEIIECTB: OKCUIOB METALJIOB, HEMETAJLJIOB
1 aM(pOTEPHBIX AJIEMEHTOB; HEOPTaHUUYECKUX KUCIIOT, OCHOBAHUN M aM(pOTEPHBIX
TUAPOKCUIOB, HEOPraHUYECKUX COJIEH, XapaKTEepU3YIOIIMX HMX CBOMCTBA H
CIIOCOOBI OJTYYEHUSI.

Pa3znen 4. CTpoeHue u CBOiiCTBA oprannyeckux BemecTs. KoHrposabHas
padora «CTpoeHne U CBOIICTBA OPraHUYeCKUX BelleCTB)»

KoHnTtposbHast paboTa COCTOUT U3 MSTH BUAOB 3a1aHHIA:

I. 3amanuga Ha COCTaBJICHME HA3BaHUM OPTraHUYECKUX COCAUHEHUW 10
XUMHUYECKUM (hopMysiaMm (B T.4. CTPYKTYPHBIM) C UCIIOJIb30BAHUEM TPUBHUAILHON
WJIM MEKIyHApPOIHON CUCTEMAaTUYECKOW HOMEHKIIATYPBI.

2. 3amaHus Ha COCTaBJICHUE TIOJIHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (popMyIt

OPraHN4CCKUX BCIICCTB OTACJIbHBIX KJIACCOB I10 MX HAa3BAHUAM B COOTBCTCTBHHU C
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MEKTyHapOIHOW HOMEHKJIATypOHU.

3. 3amaun Ha oOmNpeAesieHHE MpocTelield QGopMysbl OpraHUYEeCKON
MOJIEKYJIbI, UCXO/ISl U3 DJIEMEHTHOTO cocTaBa (B %).

4. 3amaHuss Ha COCTABJICHUE YPAaBHEHUW XUMHUYECKUX  PEAKLHUM,
WUTFOCTPUPYIOUIUX XUMHUYECKUE CBOMCTBA C YYETOM MEXAaHHU3MOB MPOTEKAHUS
JAHHBIX PEAKIUHA M TEHETUYECKON CBSI3M OPraHMYECKUX BEIIECTB pPa3HbIX
KJIACCOB, B T.4. LEMOYKHU NPEBPALLIECHUN.

5. PacueTrHble 3324 110 YPaBHEHUSAM PEAKLIHUNA C y4aCTUEM OPTaHUYECKUX
BEILIECTB.

Pa3znen 5. KuHermyeckue M TepMOAUHAMHUYECKHE 3aKOHOMEPHOCTH
nporekanusi Xumu4yeckux peaknuii. KonTposabnHas paGora «CkopocTh
XHMHUYECKOH peakuuy U XUMHYeCKoe pABHOBeCHe»

KoHTtposibHas paboTa COCTOUT U3 TPEX BUAOB 3aaHHIA:

1. PacueTHble 3a/1auu Ha U3MEHEHUE CKOPOCTU XMMHUYECKHX B 3aBHCUMOCTU
OT KOHIIEHTPAIlUU PEArupyrorX BEeIIECTB U TEMIIEPATYPHI.

2. 3agauM Ha pacyeTbl TEIUIOBBIX 3(PPEKTOB XUMUYECKUX PEAKIUN U
ompejieNeHUue TUma peakuuu  (mo  TemioBoMy  3(pQeKTy:  3K30- U
SHIOTEPMUYECKHUE).

3. 3amanua Ha npuMeHeHue npunHinuna Jle-lllatense s HaXO0XKIEHUA
HaIlpaBJICHUS! CMEIICHHS] PAaBHOBECHUS XMMHUYECKON peaklMy U aHaiau3 (GaKkTopoB,
BIIMSIOIIMX HA CMEIIEHUE XUMHUYECKOTO PAaBHOBECHS.

Paspgen 6. [Aucnepcubie cucrembl. KoHTposbHasi padora mo Tteme
«/lucnepcHbIe cHCTEMBD)

KoHnTtponbHast paboTa COCTOUT U3 IBYX YaCTEH:

1. 3amaun Ha MPUTOTOBJICHUE U pACUYET KOHIIEHTpAIIMU PacTBOPOB (3 3amauun
Ha pacTBOpEHUE, pa30aBieHNEe, CMEIIMBAHUE PACTBOPOB).

2. 3amaHusi Ha JUCTHEPCHBIE CHUCTEMBI, HCHOJb3yeMble B OBITOBOW U
MIPOU3BOICTBEHHOM JIEATETLHOCTH YeJI0BeKa (B BUJI€ TECTOBBIX 3aJJaHUI).

[IpuBeneM npumMepsl 3a1aHU KOHTPOJIBbHON padboThl o Teme «CTpoeHune u
CBOIICTBA OPraHMYECKHUX BeIIEeCTB», KOTOpPas IMPOBOJUTCA IIOCIE H3Y4YEHUS
oOy4Jarorumucs paszzena 4.

[To mroram mn3yuenus paszaena 4 «CTpoeHne ¥ CBOMCTBA OPraHMYeCKUX
BellecTB)» o0yJarouuecs: OyayT ClIOCOOHBI:

— ONpeNensaTh MPUHAJICKHOCTh BEIIECTB K Pa3IMYHBIM  Kjaccam
OpraHUYEeCKUX COECIUHEHUI; TOMOJIOTU U U30MEPHI;

— Ha3bIBaTh U3yUYEHHBIE BEIIECTBA M0 «TPUBUAIBHOW» WM MEXTYHAPOIHOM
HOMEHKJIATYPE;

— XapakTepu30BaTb CTPOEHHWE M XUMHUYECKHE CBOMCTBA H3YyYEHHBIX

OPraHUYECKUX COCIUHCHUMN;
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— 0OBACHSTH 3aBUCUMOCTh CBOMCTB OPraHUYECKUX BELIECTB OT UX COCTAaBa U
CTPOCHHUS;

— IIPOBOJUTH BBIUUCIEHUS 110 XUMUUECKUM (HOpMyIaM U YPaBHEHUSIM.

TemaTudeckuil KOHTPOJIb OCYIIECTBIISIETCST MeToI0M TectupoBaHus (I) wium
B (popMe MUCHMEHHOW paboThl, BKIIOYAIONICH MpaKTHUECKUE 3aJaHUs U 33]a4d
(1n).

IIpuBenem npuMep KOHTPOJAbHON PadoThI B (popMe TECTOBBIX 3aJaHMU
(.

1. BemiecTBO, COCTaB KOTOPOTO BBIPAXKEH MOJIEKYJsipHOUN (hopmymoit CsHg,
OTHOCHUTCS K KJIaccy:

1) apensl

2) aJKaHbI

3) aNKeHsI

4) alIKUHBI

2. Ha3Banue BeniectBa, (hopmyna koroporo: CHz-CH(CHjz)-CH,-CH,-OH

1) 6yranon-2

2) neHTanoN-2

3) 2-meTunOyTanos-4

4) 3-meTrnoyTanon-1

3. Bemectro, nmeromee popmynry CH,=CH; Ha3piBaeTcs:

1) Tonyon

2) aTuneH

3) rmiepuH

4) npoma”ou

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

1) C,HsOH

2) (CH3).NH

3) CH;-CH,-COOH

4) C3HyOH

5. g aikaHOB XapakTepHa peaKkuus:

1) npucoenunenus H,

2) XJIOpUPOBAHUS HA CBETY

3) obecuBeunBanus pacteopa KMnO,

4) nonumepuzauu

6. MeTtaHon pearupyer c:

1) Hatpuem

2) BoJOM

3) BOIOpOJIOM

4) meTaHOM
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7. YKCyCHasi KUCIIOTa BCTYNAET B PEAKIIUIO C:

1) AgNO;

2) NaCl

3) Na,CO3

4) H,O

8. BepHbI 1 yTBEPKIACHUS:

A. AMHUHBI IPOSBIISIIOT OCHOBHBIE CBOWCTBA

b. AMMHOKHCIIOTBI MPOSIBISIFOT TOJIBKO OCHOBHBIE CBOMCTBA

1) BepHO TOIBKO A

2) BepHO TOJIbKO b

3) BepHBI 00a yTBEPKACHUS

4) HEBEpHO HU OJTHO U3 YTBEPKICHUIN

9. YpaBuenne xumudeckoit peakuuu C,Hg+Cl,—C,HsCI+HCI sBisiercs:

1) peakiueii 3aMmeleHusl, MPOTEKAIOIIEH M0 PaAUKAIIbBHOMY MEXaHU3MY

2) peakuuen NpucoeMHEHMs], MPOTEKAIOIIEH 110 PAIUKATBHOMY MEXaAHU3MY

3) peakiuei 3amMmeleHus1, MPOTEKAIOIIEH 10 HOHHOMY MEXaHU3MY

4) peakueil NpuCoeMHEHMs, IPOTEKAIOIIEH 110 HOHHOMY MEXaHU3MY

10. B peakuuio «cepeOpsHOro 3epkana» (C aMMUA4YHBIM PaCTBOPOM OKCHJA
cepebpa) BCTyMaeT:

1) sTanon

2) raroko3a

3) rnuuepuH

4) kpaxman

11. YcraHoBHuTE COOTBETCTBHE MEXIY Ha3BaHUEM BEIECTBA U KJIACCOM
(Tpymrmoii) opraHU4eCKUX COCIMHEHUN, K KOTOPOMY(-0ii) OHO TTPUHA/IJICHKUT.

Ha3zBanue Bemecrna

A) CH;COOH

b) CH3-CH,-CHj3

B) CH,=CH-CH,-CHj3

I') CH3-CH,-OH

Knacc oprannueckux coeTMHEHUM

1) omHOATOMHBIE CIUPTHI

2) yrieBosl

3) kapOOHOBBIE KHCJIOTHI

4) apoMaTHYECKHUE YTIIEBOIOPOIbI

5) HenpenenbHbIE YIIIEBOI0PO/IbI

6) npeaenabHbIE YTIEBOJOPOIbI

12. B cxeme npeBparnieHui

1500°C Caxr +Br,
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CH,; — X; — 0enson — X,

BelecTBaMu X; U X, COOTBETCTBEHHO SIBJISIOTCS:

1) aneTunen

2) 3THIICH

3) OpomOeH301

4) x10pOeH30

5) dbenon

6) LIUKJIOTeKCaH

13. Onpenenure MOJIEKYJISIpHYIO (OpMYJTy BelIecTBa, cojepxaiero 37,5%
yraepoaa, 50% kucnopona u 12,5% Bogopoaa. OTHOCUTENbHASA INIOTHOCTD MTAPOB
ATOrO BEIIECTBa MO BOJOPOAY paBHa 16.

1) CH3;OH

2) C,HsOH

3) HCOOH

4) CsHsOH

14. Cxonbko JHUTPOB BOAOpoaa morpedyercs st obpazoBanus 10,2 T
ATUJIOBOTO CIHUpPTAa W3 aleTalbJeruia, €Clid BbIXOJA MPOAYKTa peaKUuu
cocrasisieT 80%?

1)6,2n

2)3,1n

3) 12,75 n

4H11,2n

IlpuBenem npumep 3aJaHuil ISl MMCbMEHHOH KOHTPOJIbHOH PadoThI
(11).

1. JlaiiTe Ha3BaHUsI OPraHUYECKUM COCIUHEHUSIM MO XUMUYECKUM
dbopMynam ¢  UCHOJIb30BAaHUEM  TPUBHAIBHOW  WJIA  MEXKIYHApPOJHOMN
CHUCTEMaTHYECKOW HOMEHKJIATYPHI:

a) C,HsOH

6) (CHa),NH

B) CH3-CH(NH,)-COOH

r) CsHgN

1) CH;CH,HC=0

e) C¢HsCH,OH

2. CocraBbTe TOJNHBIE U COKpAUIEHHBIE CTPYKTypHbIE (DOpMYJIbI
OpPraHUYECKUX BEIIECTB OTJEIbHBIX KJIACCOB M0 UX Ha3BaHUSAM B COOTBETCTBHUH C
MEKIYHAPOIHOW HOMEHKIIATYPOU:

a) METHJIOEH30]1

0) aHmIMH

B) 3-MeTunOyTaHaib
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I') IUKJIOTE€KCEH

n) 0yraaueH-1,2

) 2-MeTwinpornanoi-1

K) OyTuH-1

3) aMMHOYKCYCHAasl KUCJI0Ta

3. CocraBbT€ ypaBHEHHUS XHUMHUYECKHUX PpEAKIUA COTJIACHO CXEME

IIPEBPALLICHHMN:
1500°C Caxkr +Br;
CH4—>X1—>X2—>X3

VYKaxKkuTe TUI U MEXaHU3M peaKklii, HA30BUTE 00pa30BaBIINECS BEUIECTBA.

4. Onpenenute MOJEKYJISIpHYIO (popMyily BelecTBa, conaepxkaiiero 37,5%
yriepoaa, 50% kucnopona u 12,5% Bogopona. OTHOCHTENBHAS IIIOTHOCTH MapoOB
3TOr0 BEIIECTBA M0 BOJAOPOAY paBHa 16.

5. CkonpKO JUTPOB BOJOpoJa MoTpedyercss mis oOpazoBanusi 10,2 T
ATWJIOBOIO CHOUPTA U3 AaleTalbJAETuAa, €CIH BbIXOJ MPOAYKTa pPEaKLHUH
coctaBisieT 80%?

2.2.2. Keiicol

Keilcel HMCHONB3YIOTCSI B KadeCTBE OLEHOYHOIO CpPEACTBAa B pasnene &
NPUKIAAHOTO  MOJYJsA, MX  COAEpKAaHWE  ONpeleisieTcss C  Y4eTOM
Mpo(eCCHOHAIBHOM  HalpaBlIeHHOCTH oOpa3zoBarenbHOil mporpammsel  CIIO.
[Iprmepbl BO3MOKHBIX TEM KEHCOB:

1. TloTenyieHne KiIMMaTra W BBICBOOOXKIEHHME Ta30BbIX THJIPATOB CO JIHA
OKEaHa.

2. bynymue matepuansl 115 aBUa-, MallIMHO- U IPUOOPOCTPOCHUS.

3. HoBble maTepuasl 7151 COTHEYHBIX OaTape.

4. JIekapcTBa Ha OCHOBE PACTUTEIIbHBIX MPENApPaTOB.

5. XUMHUYECKHE IIEMEHTHI B ’KU3HU YEIIOBEKA.

6. Bomopoanast sHepreTuka.

IIpuBenem npumepsl keiicoB no xumuu (aBTop I'onydeBa Muna bopucosHa,
yuuTess XuMuH, hitps://urok.1sept.ru/articles/636947).

Keiic Nel. «XJ10p B KH3HU 4€JT0BEKA))

B Snonun ob6benvHeHHBIMU cujiaMyd HarmoHaasHOTO MHCTUTYTA 370POBbS
u Ilpedexryproro ynmBepcutrera CHI3yOKH OBLIO TPOBEICHO HUCCIIECIOBAHUE.
VYueHble BBISICHWIINA, YTO E€CTECTBEHHBIE OPraHWYECKHE BEIIECTBA BCTYMAKOT B
PEeaKIuIo C XJIOPUPOBAHHOMN BOJION M3-TI0J KpaHa, 00pa3ysl ONMacHbIe COSIUHEHMUS,
KOTOPBIE MOTYT CIIY’KUTh IIPUYMHON paka. Takue coeqrMHEHUs Ha3bIBatOTCI MX,
TO ecTb «MyTares ukc» unm «Heus3BecTHbI MyTareH».
3aganus:
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1. Ilpennoxute crnocoObl YMEHBIIEHUS SIOBUTOrO BIMSHUS XJIOpa B
NUTHEBOM BOJE HA OPraHU3M YEJIOBEKA.

2. Ucxonst u3 cBoel KU3HEHHON MPAKTUKH, TPUOIU3UTEIBHO pacCUnTanTe,
CKOJIBKO XJIODUPOBAHHOW BOJBI Bbl HCIIOJB3YE€TE€ B TEUEHUE IHS U ISl KaKHUX
uesnein?

3. Kakue opranel uyeiaoBeka OOJBIIE BCEr0 CTPAZalOT OT BO3JEHCTBHS
xJjiopa?

4. Kak BIUs€T XJOpUPOBAHHAS BOJIAa HA YEJIOBEKA MPU KyTaHUU?

5. Haiinutre MAONMONHUTENBHYI0 HMH(POPMALMIO O 3aMEHEe XJopa IpH
o0e33apakMBaHUU BOJBI.

6. Hccnenyiite pasznuuHble TOBaphl OBITOBOM XHMHH B CBOEM JOME.
CocTaBbTe CIHCOK XJIOPCOAEPKAIINX COSAMHEHUH, YKAXKUTE MEPbl 0€30MacHOCTH
pu pabOTe C HUMH.

Keiic Ne2. «Bogopoaomoouiu — mar B Oyayuiee»

AstoMobmmn Honda FCX Clarity Ha BOJOpOJHBIX TOILUIMBHBIX 3JE€MEHTaX
e3nat no goporam Esporsl ¢ 2009 roga. B 2011 rogy Honda npucoenununace x
eBporeiickomy maptHepcTBY 3KkosnoruuHo sHepruu (Clean Energy Partnership),
MOCJIE 4YEro BbIBEJAa HA MEPBbIA IUIAH MPOU3BOJICTBO 3KOJOTMYECKH YHCTBIX
aBTomoOuiei. A Ha Ilsrom MockoBckoMm MexayHapoaHoMm aBTocaioHe BA3
MPEJCTaBUII CBOIO HOBUHKY «Jlama-AHTA» ¢ OaJJTOHAMU BOJIOPO/Ia U KUCTIOPOa.

3amaHus:

1. Tloyuemy MHOrME aBTOMOOWJIbHBIC KOMIIAHMM  pa3padaThIBAIOT
aBTOMOOUITH, pabOTArOIIME Ha BOJIOPOTHOM TOILITHBE?

2. Kak BBIXJIOMHBIC Ta3bl aBTOMOOMJIEH, pabOTalOMMX Ha YIJIEBOIOPOIHOM
TOIUIMBE, BIUSIOT HA 3JI0POBbE UETIOBEKA?

3. Kakue «+» 1 «—» Bbl BUIUTE Yy BOJOPOAOMOOMIICH?

4. Haitnute HOMOTHUTEIBHYIO0 HHPOPMAIIHIO 00 UX YCTPOUCTRE.

5. Ecin B Bamiel ceMbe WM Yy BalllUX 3HAKOMBIX €CTh aBTOMOOWIIH,
MOACYUTANTE, CKOJIBKO MPUOJIU3UTEIBLHO JIUTPOB OCH3MHA, ra3a U KaKOW MapKu
UCIIOJIb3YETE €KEIHEBHO.

6. Kakue BemiecTBa v B KAKOM KOJIMYECTBE MOTYT HAXOJUTHCS B BHIXJIOTTHBIX
ra3ax BallliX aBTOMOOWIIEH?

2.2.3. YueOHO-HMCC/Ie10BATEILCKUI TPOEKT

Y4eOHOo-uCCIe10BaTENBCKUM MPOCKT SIBJISIETCSI OCHOBHBIM CIIOCOOOM OILICHKHU
pe3yabTaToB 00yudeHHs, COPMHUPOBAHHBIX Yy OOYYAIOUIUXCA B XOJI€ OCBOCHUS
NPUKIAAHOTO MOIydss XxuMun B pazgenax 9.1. m 9.2. HccnegoBanuwe u
XUMUYECKUN aHamn3 O0BEKTOB Ouocheprl/TexHochepsl (¢ ydeToMm Oymaymien
MpoeCCUOHATILHOM S TEIHHOCTH).
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[IpuBenemM mpumep MPOEKTHOTO 3aJaHusi, paboTa HaJg KOTOPBIM
HaYMHAETCSl C Havaja pasjielia, a JIETATbHOE BBIMOJHEHNE 3a/IaHUi B TpyNmax u
odopmileHHE pPe3yIbTaTOB MPOCKTHOW IEATEIBHOCTH IMPOU3BOJIUTCS B KOHIIC
U3y4eHUs pa3zena.

OOmass TemMa NpOEKTa, MPUBEIEHHAs HWXKE, B  JaJbHEHIIEM
JEKOMIIO3UPYETCA MO (HaceTHOMY MPHUHIMIY B 3aBUCUMOCTH OT TMOJy4aeMmou
oOy4JaronuMucs cnenuaibHocTH (Tpodeccun), a TakkKe Kakaas TpyIna MOXKET
paccMoTpeTh Oosiee YriayOJIeHHO OJIWH W3 O00SM3aTEIbHBIX COJEPIKATEIBHBIX
KOMITOHEHTOB (TIOITEM) MPOEKTa.

Ha3Banme mpoekTa: cocTaBlieHHE IPOEKTa IIBETHHKA/cama/oropojam B
3aBHCHMOCTH OT COCTaBa MPOaHATM3UPOBAHHBIX MTOYB.

IIpobaema wucciaegoBaHMsi: OINpECICHUE BO3MOXXHOCTH  pa30MBKHU
[[BETHUKa B COOTBETCTBMM C JU3aHEPCKUM 3alpOCOM U HEOOXOIUMOCTU
aJanTalyy AU3aiHEPCKOTO MPOEKTa K MOYBEHHBIM U KIIMMATHYECKUM YCIOBUSAM
HA OCHOBAaHUU WCCIEAOBAHUS XUMHYECKOTO COCTaBa TMOYB MPEIIOKECHHOTO
y4dacTka.

Henp mnpoekrta: OmpeneianTbh BIMSHUE XHMHUYECKOTO COCTaBa IMOYB Ha
OPEUIOKEHHOM YYacTKE Ha acCCOPTUMEHT pAacTeHHUH, PEKOMEHJOBaHHBIX K
MOCAaJIKe JUISI peali3aliy BEIOPAHHOTO JU3aHEPCKOTO MPOEKTA.

3agayu npoekra:

1) ucciaenoBaTh XHMHUYECKUNA COCTaB, CTPYKTYPY, KHCIOTHOCTH TMOYBHI Ha
MPEIJIOKEHHOM yUacCTKeE;

2) uccrnenoBaTh MHCOJIALIMIO OTBECHHOIO JJIsl IBETHUKA yYacCTKa;

3) OpenyoKUTh MEphl MO YIYUIIEHHWIO KauecTBa TMOYBBI MyTEM BHECECHHUS
pa3iaNyYHbIX yAOOpeHHdH U J100aBOK Ha NPEJIOKEHHOM YydYacTKe B Ciydae
HEOOXOJIMMOCTH;

4) ompenenuTh aCCOPTUMEHT PACTEHHUU B COOTBETCTBUU C BBHISIBJICHHBIMU
0COOCHHOCTSIMH MCCIIEIOBAHHOTO YYacTKa U JU3aHHEPCKUM 3aPOCOM;

5) cocTaBUTH OCATOYHYIO BEIOMOCTB;

6) MOArOTOBUTH U MyOIMYHO MPEACTABUTH MPE3CHTALIMIO 110 TEME MPOEKTa B
KOMaHe.

Pe3yabTarbl 00yyeHus:

— OMNpeAensATh TMepeueHb HEOOXOJUMBIX HCCIEJOBAHUN XUMHUYECKOTO
cocTaBa TOYB U YydYacTKa JUIs COCTaBJCHHS WM aJanTalid  paHee
pa3paboTaHHOTrO MPOEKTa IBETHUKA,

— ONUCHIBaTh 3aBUCHMOCTh AaCCOPTHUMEHTa pAacTeHUH OT KadecTBa
MpeI0KEHHON OYBBI JIJIs1 00yCTPONCTBA IIBETHHUKA;
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— CIOCOOHOCTh HMCTOJB30BaTh COBPEMEHHBIE CPEICTBA TOWCKA, aHAIHM3a U
UHTEpHpeTauud  uHbOpMalMK, W  HUHPOPMALMOHHBIE  TEXHOJOTUU  JJIs
BBITTOJIHEHUSI 3a)1a4 ITpodeccroHaIbHOM AesTeabHocTH (OK-2);

— cocOOHOCTh A(h(PEKTUBHO B3aMMOJICHCTBOBATh U pabOTaTh B KOJIJICKTHUBE
u xomanje (OK—4).

Pe3ysbTaT NpoeKTHOI padoThl 00y4aKOIIerocs:

— MakeT / BujeoMaTepua / medatHeie cpeacTBa / 3D-Moaenn KOCMUYEeCKOi
TEXHOJIOTHH, TPE3CHTAIUS PE3yJbTaTOB HMCCIEIOBAHUS Ha MPOQPECCHOHATBHBIX
KOHKYpCax.

®opmMa npeacTABJIEHNUs Pe3yJbTATOB NPOEKTHOM Pa0dOThbI:

— 3allMTa TPOEKTa C HCIOJb30BAHUEM CPEICTB BHU3YyaJIU3allUU M
JEMOHCTpaluu npoaykTa ( / MakeTa / BUugeoMarepuana / meyatHsix cpeacts / 3D-
MozeNd (IpU HATUYUH).

Bo3Mo:xHbIE BADHAHTHI T€M MPOEKTOB:

1. HccnenoBanue cocraBa MHHEPAIbHOW BOJBI M PEKOMEHJAIMU IO €€
UCIIOJIb30BAHUIO.

2. MHccnemoBaHue pa3pylialOnIero JEWCTBUS NPUPOJHOM BOABI HA
CTPOUTENBHBIE MATEPUAIBI.

3. CocTaBiieHue NMpOEKTa I[BETHUKA/Oropoja/caaa B 3aBUCUMOCTH OT COCTaBa
MPOaHAIU3UPOBAHHBIX IOYB B COOTBETCTBUM C JU3AHEPCKUM 3alpoCcoOM
(MOHOXpPOMHBIN  I[IBETHHMK,  IIBETHUK  OJHOJICTHUKOB, = MHOTOJICTHHKOB,
JIEKOPATUBHBIN Oropoj U Ip.).

4. CocraBieHue COaJIaHCUPOBAHHOTO MEHIO Ha JeHb (HEAel) B
3aBUCHUMOCTH OT COJIEpKAHUSI XUMHUYECKUX MakKpo U MHUKPOSJIEMEHTOB B
POJYKTaX MUTAHUS.

5. UccaenoBanue KayecTBa MUTHEBOM BOJIBI.

6. HccnenoBanue mpoO BOJONPOBOJHOM BOABI HA MPEAMET YCTpPaHEHUS
KECTKOCTH.

7. YcTpaHeHUE KECTKOCTH BOABI B CEIIBCKOXO3SIMCTBEHHOU 1€ TETbHOCTH.

8. KoHTpoJib KauecTBa TEXHUYECKOW BOABI Pa3HBIX BUAOB B COOTBETCTBUU C
Meroaukamu 1o 'OCT.

9. Co3nanue 1eKOpaTUBHOM IITYKATYPKHU.

10. [TurmMeHThI B U3JIETUAX U3 CTEKJIA.

11. HccnepoBanue pa3pylIaroOlIero ACHUCTBUS BOJbl Ha CTPOUTENIbHBIE
MaTepualbl.

12. Omenka cocTostHUS BO37ayXa paboyel 30HBI CHEIUaNUCTa (TEXHOJIOTa,
CTpOUTENS W T.OI., C Y4EeTOM 00JacTH Npo(ecCHOHATBHON MESITEIBHOCTH) B
COOTBETCTBHU C HOPMATHUBHBIMU JJOKYMEHTAMU
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2.3. OuneHouHble cpeAcTBa MPOMEXKYTOYHOH  aTTecTalluM IO
TUCHUNINHE «XHMHUD)

[IpoMexyTouHass arrectauus IO AUCUHUIUIMHE «XUMHS» MPOBOAUTCS B
dopme sk3aMena. Kaxplil 5K3aMEeHAIIMOHHBIA OMJIET COCTOUT W3 TpeX 3aJaHuil:
1) Teopernueckoe 3aJaHHE B BHJIE BOIPOCA M3 TEOPETUUYECKOIO COACPKAHUS
OCHOBHOI'O M NPHUKJIAJHOIO MOJIYJIEH; 2) MPaKTHUYECKOE 3aJaHue (COCTaBIICHHE
YpPaBHEHUH XUMUYECKHX PEAaKUMid C ydyacTUeM HEOPTraHWYECKUX WJIU
OpraHUYECKUX BEIIECTB, B T.4. LIENOYEK NPEBPALLICHUA U KAUECTBEHHBIX PEaKLIUn
OoOHapyKEeHUsI; XUMUUECKUX (GOPMYJT HEOPraHUYECKUX U OPTaHUYECKUX BEIECTB,
B T.4. CTPYKTYPHBIX; 3aJaHus II0 HOMEHKJIAaType HEOPraHUYeCKuX U
OpraHUYECKUX BEUIECTB; OLIEHKA U3MEHEHUS CKOPOCTH XMMHUYECKON pEaKIUU U
HaIlpaBJEHUS CMEILECHUS PABHOBECHS C HCIOJb30BaHMEM npuHiuna Jle-
[Ilarenpe; OLIEHKA XWMHUYECKOIO CcocTaBa MU OOOCHOBaHUE NPUMEHHUMOCTU
o0bekTa OMO- WU TexHocdepsl W T.I.); 3) pacueTHas 3angadya (pacyuerbl MO
YPaBHEHUIO XUMUYECKHUX PEAKLU, pacueT MacCOBOM J0JH (MacChl) XUMUYECKOTO
JJIeMEHTa (COEIUHEHMs) B MOJIEKyJle (CMecH); ONpeJesIeHue MpoCcTenIIen
(GopMyJibl OpraHUYECKON MOJIEKYJIbl, UCXOJd U3 3JIEMEHTHOro cocraBa (B %);
pacyeTsl TEIIOBBIX 3(P(GEKTOB XUMUYECKUX PEaKIMi; pacdyeTbl 3aBUCUMOCTH
CKOPOCTH XMMHUYECKON pEAKIMU OT KOHLIEHTPALMU U TEMIIEPATYPHI U T.I1.).

[IpuBeneM mpumep 3K3aMEHALMOHHOTO OMJIETA.

3ananue 1.

Kakoi1 pacTBOp HCHONB3YIOT IS KAYECTBEHHOW PEKIMU OIpPEICIICHUS
XJIOPUIOB, OpOMUIOB, HoauaoB? Hanumure ypaBHEHHS peakiuii U 00OCHYWTE
OTBET.

3aganme 2.

JlaHa cxema npeBpaeHui.

C,HsOH A1203 400°_ ¢y KMnO4, H20, 0-20°_ e HBr (w6, t_, X3 Ly yppy
—>C2H4O

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

3aganme 3.

Onpenenure MacCoOBbIE 10U XUMHUYECKUX 3JIEMEHTOB B OKCUJIE ATFOMUHUS
Al,;O; u BbIpa3uTe UX B MPOIICHTAX.
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3ak/IroueHue

Takum o6pa3om, (OHI OLIEHOYHBIX CPEACTB IO JUCIHUIUIMHE «XHUMUS»
COCTOMT M3 OLICHOYHBIX CpPEICTB TEKYIIEro, pyOex HOro (TeMaTU4ecKoro)
KOHTPOJIA ¥ 3aJaHUM IPOMEKYTOYHOM aTTECTALIAH.

B y4eOHO-METOIMYECKOM KOMIUIEKCE NPHUBEACHBI IPUMEPHI 3aJaHUM,
KOTOPBIE SBJSIIOTCS MOAENbHBIMU. Kaxaplii mpenoaaBaTesnb, B CBOKO O4YEPENb, B
pamMKax CBOEH METOAMYECKOHN NEATEIbHOCTH CaM MPOEKTUPYET U pa3pabaThIBacT
cpeacTBa 00yueHUsl U KOHTPOJIS, @ TAKKE BBIOMPAET METOBI U OPraHU3aLlMOHHBIE
(hopMbI UCXOs u3 OpraHU3allMOHHO-TIEAArOTMYECKUX yCIIOBUA
00pa30BaTeNbHOr0 MpoLEcca, COOCTBEHHOIO OIbITA, YPOBHS MOJATOTOBIEHHOCTU
Y MOTHBAalLlM¥ CTYJECHTOB.
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