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1. ITacnopT KOHTPOJIbHO-U3MEPUTEIbHBIX MATEPUAJIOB 10 TUCIHUIINHE
«XHUMHUD»

Jlnst  popMupoBaHuUS, KOHTPOJS ¥ OIEHKH pPE3yJIbTaTOB OCBOCHUSA
0011e00pa3oBaTebHON TUCITUTIIMHBI « XUMUS» pa3pad0TaHa CUCTEMa OIEHOYHBIX
MeponpusitTuid, yuuthiBatomas TpedoBanus DI'OC COO (mpeaMeTHbIe
pesynbrarel) 1 DI'OC CIIO (obmue u nmpodeccrnoHambHbIe KOMIETEHITUN ).

BaxxHol 0COOEHHOCTBIO CIIPOEKTUPOBAHHOM CHCTEMBbI OIIEHUBAHUS SIBIISIETCS
COTJIaCOBAaHHOCTh OIICHOYHBIX MEPOIPUSATUN M 3aIJIAHUPOBAHHBIX PE3yJIbTaTOB
oOyuenus. Kaxoe onieHouHOE MEpOIpUsTUE HAIIPABJICHO Ha (POpMUPOBAHUE UITU
M3MEpEHUE 3HaHUs / YMEHHS B KOHTEKCTE, YKa3aHHOM B pe3yJibTaTe 00ydYeHUS.

B mucummimae «XuMHS» K OCHOBHBIM  OIEHOYHBIM  MEPOTPHSTHIM
OTHOCSITCS: 3aJlaHKsl B TeCTOBOU (hopme, MPaKTUUYECKHUE 3aJaHusl Ha COCTaBJICHUE
YpaBHEHUHN  peakiui, KIacCUPUKAIMI0O W  HOMEHKIATYpY  XHUMHUYECKHUX
COCIMHEHUM, pacyeTHble 3aJaud, JabopaTopHbie  pabOThl, IPAKTUKO-
OpUEHTHUPOBaHHBbIC 3a/aHus (pacueTHbIE M TEOopeTHyYeckue). B mpukiIagHbIx
MOJYJIIX B KAUYE€CTBE OLICHOYHBIX MEPOIPHUATHI TAKKE 3aIUIAHUPOBAHBI KEICHI U
y4e0HO-UCCIIEI0BATENBCKUE MMPOEKTHI.

Peanuzanysi o1ieHOYHBIX MEPONPUSITUI MO0 XUMHUU 3aIlJIJaHUPOBAaHA B paMKax
TEKYIETo, pyOeKHOT0 (TEMAaTHUYE€CKOT0) KOHTPOJIS U MIPOMEXKYTOUHON aTTeCTallun
MO AUCITUTIIINHE.

CucreMa OLEHOYHBIX MEPOIPHUATHN MO XMMHUU MPEACTaBICHA B MACIOPTE
KOHTPOJIbHO-U3MEPUTENBHBIX MaTepuasioB (Tabmuna 1).



Tabmuna 1. [TacmopT KOHTPOIBHO-U3MEPHUTEIBLHBIX MAaTEPHAIIOB 10 TUCIUILINHE « XuMHus» (BapuaHnT 2)
Ne Monayas / Paznea / Tema Pe3ysabTaTr 00yyeHus Tunbl OEHOYHBIX MEPONIPUATHIH
I OCHOBHOE cojIep:KaHue
1 |Pa3ngen 1. OcHoOBBI cTpoeHusi | PopMy.JIHpPOBATH 6a30BbIe MOHATHUS
BellecTBa 1 3aKOHbI XMMHH
1.1 |Crpoenue atomMoB XxuMu4eckux |CoCTaBIsATh XUMHYECKHE (HOPMYJIBI 1. Tect «CTpoeHne aTOMOB XUMUUYECKUX JIEMEHTOB U IIPUPOJA
3JIEMEHTOB U NIpUpoOa COCMHEHUI B COOTBETCTBHUH CO XUMHUYECKOHN CBSA3HY.
XUMHUYECKOH CBA3H CTETICHbIO OKUCIEHUS XUMUYECKUX 2. 3ajauu Ha COCTaBJICHUE XUMHUUECKUX (HOPMYJI IBYXaTOMHBIX
3JIEMEHTOB, UCXO/Isl U3 BaJICHTHOCTU M [COEIMHEHUH (OKCUIOB, CyIb()UI0B, THIPUIOB U T.I1.)
NEKTPOOTPULATEILHOCTH
1.2 |Ilepmoamueckuii 3aKOH U XapakTepu3oBaTb XUMHYECKUE [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUYECKUE 3aJaHUS HA
tabnuua J[.1. Menneneesa 3JIEMEHTHI B COOTBETCTBUU C UX XapaKTepU3aluio XUMHUYECKUX IeMeHTOB: «MeTtammdeckue /
II0JIO)KEHUEM B IIEPUOJUYECKON HEMETAJUIMYECKHUE CBOMCTBA, JIEKTPOOTPULIATEILHOCTD U
CUCTEME XMMHUUYECKHX A1eMeHTOB [[.1. [CpOACTBO K AJIEKTPOHY XMMHUYECKUX 2JIEMEHTOB B COOTBETCTBUE C
Menpeneesa UX JJIEKTPOHHBIM CTPOEHHUEM U MTOJIO)KEHUEM B IEPUOANYECKON
cucreMe XuMudeckux sneMeHToB J1.1. Menneneesa»
2 [Pa3nea 2. Xumuueckue CocraBasaTb ypaBHeHust u cxembl  (KoHTpoJsbHasi padora

peakuuu

XHUMHYECKHX Peakuuid

«CTpoeHne BeIeCTBA U XUMHUYECKHUE PECAKITHN))




Moayas / Paznen / Tema

PesyabTaT 00yuenust

THbI OLHEHOYHBIX MepPONPUATHI

2.1 |Tumbl XUMHYECKUX PEaKIuit CocTaBnTh peakuu COCAMHEHMS, 1. 3ajaun Ha cocTaBlieHUE YpaBHEHUI peakLni:

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

OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIE  |y4aCTHEM KOMIUJICKCHBIX COSIMHEHHH (Ha mpuMepe

peaKLu U peaKkuu TUIPOKCOKOMITJIEKCOB JIFOMUHHUSI U [IUHKA);

KOMIUIEKCO00pa3oBaHus (Ha MpUMeEpPe |— OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKLU C UCIIOIb30BAaHHEM

TUIPOKCOKOMITJIEKCOB aJIIOMUHUS U |METOJIa 3JIEKTPOHHOTO OajaHca;

LIMHKA) C Y4aCTUEM HEOPraHUYECKUX |— C yYaCTHEM KOMILJIEKCHBIX COEIMHEHHH (Ha IpuMepe

BELIECTB TUIPOKCOKOMITJIEKCOB IIMHKA U aJTIOMUHUS).
2. 3ajauy Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTUK MTPOTYKTa
peaKIu COeIMHEHUSI; MAaCCOBOW MM 0ObEMHOM JOJIM BBIXO/1a
MPOJIYKTa PEaKLUU COEAUHEHUS OT TEOPETUUECKH BO3ZMOKHOTO;
00BEMHBIX OTHOILIEHUH ra30B; KOJTMUYECTBEHHBIX XapaKTEPUCTUK
UCXOHBIX BEIIECTB U MPOJIYKTOB PEaKLnu; Macchl (00beM,
KOJIMYECTBO BEIIECTBA) MPOIyKTa PEaKLUu, €CIIU OJTHO U3 BEIIECTB
JIaHO B BUJIE pacTBOpa C OMPEACICHHON MacCOBOU JTOEN
PacTBOPEHHOTO BEILECTBA

2.2 |DnexkTpoiauTHYecKas CocraBnarh ypaBHEeHUs XUMHUECKUX |1. 3agaHus Ha COCTaBIIEHNE MOJIEKYJIIPHBIX M MOHHBIX PEaKIU ¢
JMCCOLIMAIMS M MOHHBIA OOMEH |peakliyi HOHHOTO OOMEHa C yYaCcTHEM |y4acTHEM OKCHJIOB, KUCIOT, OCHOBAHUN U COJIel, HOHHBIX

HEOpPraHMYECKUX BEIIECTB peakuuii TuIpOIN3a Cojlel, yCTaHOBICHUE N3MEHEHUS
KHCIIOTHOCTH CPEJIbI.
2. JIaboparopHas paboTa «Peakumuu rugposinzar

3 |Pa3men 3. CTpoenne u HccnenoBath cTpoeHue u cBoiictBa |KonTposibHas padora «CBolicTBa HEOPraHUYeCKUX BellecTB)»

CBOHCTBA HEOPraHMYECKHUX
BEIIECTB

HEOPraHu4eCKHuXx BeIIeCTB




Moayas / Paznen / Tema

PesyabraT 00yuenus

THbI OLHEHOYHBIX MepPONPUATHI

3.1

Knaccugukarus, HoMeHKIaTypa
U CTPOEHHE HEOPTaHUYECKUX
BEILIECTB

KnaccugunupoBats HeOpraHHUECKUe
BELIECTBA B COOTBETCTBUHU C UX
CTPOEHUEM

1. Tect «HomeHKIaTypa 1 Ha3BaHNWE HEOPTAHUYECKUX BELLECTB
UCXO/S U3 UX XUMUYECKOH (POPMYIIBI MM COCTaBJICHUE
XUMHUYECKOH (POPMYJIbI UCXOMS U3 HA3BaHUS BELECTBA 10
MEKIYHapOAHOM WM TPUBUAIIBHOW HOMEHKJIATYpe».

2. 3ajauy Ha pacyeT MaccoBOW A0JIH (MACChl) XUMUYECKOTO
37eMeHTa (COeTMHEHHUS ) B MOJICKYJIE (CMECH).

3. IlpakTuveckue 3aAaHus M0 KIacCU(PUKAIMHA, HOMEHKIATYpE U
XUMHAYECKHM (HhOpMyJIaM HEOPTaHUYECKUX BEIIECTB PA3INIHBIX
KJIACCOB.

4. IIpakTuyeckue 3a1aHNs Ha ONPEAEICHUE XUMUYECKON
aKTUBHOCTH BELIECTB B 3aBUCMOCTH BUJ]a XUMUYECKOH CBSI3U U
TUIIA KPUCTAJUINYECKOHN peIeTKH

3.2

Du3NKo-XNMHUYECKHE CBOMCTBA
HCOPraHNMYCCKUX BCIICCTB

YcranaBiIMBaTh 3aBUCUMOCTD (PU3HKO-
XUMHYECKHUX CBOMCTB
HEOPraHUYECKHUX BEILECTB OT
CTPOEHHs aTOMOB U MOJIEKYJI, @ TAKXKE
THUIIA KPUCTAJUIMYECKON PELIETKH

1. Tect «OcO6EHHOCTH XUMUYECKUX CBOMCTB OKCHJIOB, KUCIIOT,
OCHOBaHHI, aM(OTEPHBIX THAPOKCUIOB H COJIEH.

2. 3ajaHKs HA COCTaBJICHHE YPaBHEHUH XUMHUECKUX PEAKIIUH C
Y4aCTHEM MPOCTHIX U CIOKHBIX HEOPTaHMUECKUX BEIIECTB:
OKCHJIOB METAJUIOB, HEMETAJUIOB ¥ aM()OTEPHBIX AIIEMEHTOB;
HEOPraHUYECKUX KUCIIOT, OCHOBaHUM U aM(OTEPHBIX
TUAPOKCHUJIOB, HEOPTaHUYECKHUX COJIEH, XapaKTEPU3YIOIIUX UX
CBOMCTBA U CIIOCOOBI TIOJTYUYEHHUSI.

3. IlpakTUKO-OpHUEHTUPOBAHHBIE TEOPETUUECKUE 3a/1aHUS Ha
CBOWCTBA U MOJYYEHNE HEOPTraHUYECKUX BEILECTB.

4. JTaboparopHas paboTta «CBOoiCTBa METAIJIOB U HEMETAJIJIOB)




Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenust THbI OLHEHOYHBIX MepPONPUATHI
3.3 |IIpousBoncTBO Heopranuueckux |OOOCHOBHIBATh 3HAYCHUE U [IpakTuKO-OpHUEHTHPOBAHHBIE 3aJaHUSI [10 COCTABICHUIO
BELIECTB. 3HAUEHUE U IIPUMEHEHUE HEOPTaHUYECKUX XMMHUYECKHUX PEAKIMN ¢ yJaCTHEM HEOPraHUYECKHUX BEIIECTB,
IPUMEHEHHE B ObITY U Ha BEIIECTB B ObITOBOW U UCIIOJIb3YEMBIX Ul UX UAECHTU(PUKALMY U IPOMBIIUIEHHBIX
IIPOU3BOJCTBE IIPOU3BOJICTBEHHON JEATEIILHOCTH CIOCOOOB MOJTyYCHHUS
YeJI0BEeKa UX (PU3MKO-XUMUUECKUMHU
CBOMCTBaMH
4 |Pa3nen 4. Ctpoenue u HccnenoBarhb crpoenue u ceoiictBa |KonTpoJsbHasi 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 crcTeMaTH4eCKON
BEIIECTB CTPOCHUEM HOMEHKJIaType
2. 3ajaHus Ha COCTaBJIEHUE MOJIHBIX U COKPALEHHBIX
CTPYKTYPHBIX (POPMYJI OPIraHUYECKHUX BEILECTB OTAEIbHBIX
KJIACCOB
3. 3agauu Ha ornpeJeneHue npocTeiei GopMysbl OpraHu4ecKoit
MOJIEKYJIbl, UCXOIsl U3 3JIEMEHTHOI'0 cocTaBa (B %)
4.2 |CBoiicTBa OpraHU4eCKUX VYcranaBiaMBaTh 3aBUCUMOCTD (pU3HKO- | 1. 3a1aHus Ha cocTaBlIeHNE YPaBHEHUI XUMUUYECKUX peakLuii ¢

COEIUHEHUI

XHMHYSCKHUX CBOHCTB OpPraHu4€CKux
BCIHICCTB OT CTPOCHUA MOJICKYJI

y4acTHEM OpPTaHMYECKUX BEHIECTB HA OCHOBAHMH UX COCTaBa
CTPOCHHS.

2. 3ajaHus Ha COCTaBJICHUE YPAaBHEHUM XMMHUECKUX PEaKIIU,
WLTIOCTPUPYIOIIAX XUMHUYECKHE CBOMCTBA C YIETOM MEXaHHU3MOB
MPOTEKaHMs JJAHHBIX PeaKIuil U TeHETHYECKON CBS3U




Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenust THbI OLHEHOYHBIX MepPONPUATHI
OpPraHMYECKUX BEIECTB PA3HBIX KJIACCOB
3. PacyeTHble 331auu 110 ypPAaBHEHUSM PEAKIUI C yUacTUEM
OpPraHUYECKUX BEILECTB.
4. JTaboparopHas pabota «[lonydyeHue sTHiieHa U U3yUEHHUE €ro
CBOMCTB»

4.3 |Opranuueckue BellecTBa B OO00CHOBBIBATH 3HAUYEHUE U IIpakTHKO-OpUEHTUPOBAHHBIE 3aJAHUS [0 COCTaBICHUIO
KU3HEJCATECIIBHOCTH YEJIOBEKA. |[IPUMEHEHHE OPraHUYECKHUX BEIIECTB |XMMHMUYECKHUX PEAaKLMN ¢ y4aCTHEM OpraHMYeCKHUX BELIECTB,
[Tpon3BOCTBO M MPUMEHEHUE  |B OBITOBOM M IPOM3BOICTBEHHOM UCIIONIb3YEMBIX JUI UX UACHTU(DHUKALMU B OBITY U
OpraHMYECKUX BEIIECTB B NeSITeIbHOCTH YeJIOBEeKa UX (PU3MKO-  |IPOMBIIIJICHHOCTH.

IPOMBIIIJIEHHOCTH XUMHYECKMMH CBOMCTBAMU
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. JlabopaTtopnast pabota Ha BEIOOD:

MPOTEKAHUS XUMUYECKHUX
peakuuii

pearupyromux BCIICCTB U
TEMIICPATYpPbI HA CKOPOCTDH
XUMHUYCCKUX peaKI_[I/Iﬁ

— «OnpeneneHue 3aBUCUMOCTH CKOPOCTU PEAKLIUU OT
KOHIIEHTPALUH PEarupyrolnX BEIIECTBY;

— «OnpeneneHne 3aBUCUMOCTH CKOPOCTU PEAKLIUU OT
TEeMIIEPaTypbI».

2. IIpakTUKO-OpUEHTUPOBAHHBIE TEOPETUIECKUE 3a/IaHUsT HA
aHanu3 (PaKTOpoOB, BIUSAIOIMIMX HA U3BMEHEHUE CKOPOCTH
XMMHYECKON peaKiuu




Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenust THbI OLHEHOYHBIX MepPONPUATHI
5.2 |TepmoauHaMuveckue HccnenoBaTh BIUSHUE N3MEHEHUS 1. 3agaum Ha pacyeThl TEIUIOBBIX 3()(HEKTOB XUMHUUECKUX PEAKIIUN
3aKOHOMEPHOCTH NPOTEKaHUsI  |KOHLIEHTPALMU BELIECTB, peaKLuu U OIpe/esieHNe TUIa Peakuy (1o TeruioBoMy 3G (deKTy: IK30- U
XUMHUYECKHUX PEAKLIUH. Cpezbl U TeMIIepaTypbl HA CMELIEHUE |9HIOTEPMHUYECKHUE).
PaBHOBecue XMMHUYECKUX XMMHMYECKOTIO PAaBHOBECUS 2. IIpakTUKO-OPUEHTUPOBAHHBIC 3a/1aHNs Ha IPUMEHEHUE
peakuuin npuHnuna Jle-IllaTense Ui HAXOKICHWS HAIIPABJICHUS CMEIICHHUS
paBHOBECHS] XUMHUECKON PeakLUu U aHaIu3 (GaKTOpOB,
BJIMSIOLINX HA CMELEHUE XUMUYECKOTO PaBHOBECHS.
3. JlJabopaTtopHast pabota «/3yueHue BIUSHUS Pa3TuIHBIX
(akTOpPOB HA CMEIIEHNE XUMHYECKOTO PABHOBECHSI»
6 [Pa3mea 6. AucnepcHble HccnenoBars nucnepcHblie cucrembl | KonTpoJsbHast padora mo teme «/lucnepcHbie cucreMbDy
CHCTEeMbI
6.1 |[ducnepcHbie CHCTEMBI U Pa3nnuath HCTUHHBIE PAaCTBOPHI, 1. 3ajaun Ha IPUTOTOBJIEHUE PACTBOPOB.
(akTopbl UX YCTOMUNBOCTH KOJUIOM/IHBIE PACTBOPHI U 2. [IpakTuKO-OpMEHTUPOBAHHbBIE PACUETHBIE 33/1aHUS Ha
rpy0OIUCTIEPCHBIE CUCTEMBI Ha JMCTIEPCHBIE CUCTEMBI, UCIIOJIb3yeMble B OBITOBON U
OCHOBE XMMHUYECKOTO 3KCIIEPUMEHTA  (IIPOU3BOACTBEHHOM JEATEIbHOCTH YEIOBEKA.
6.2 |UccnenoBaHue CBOWCTB HccnenoBath pU3NKO-XUMHUYECKHE JlaGopatopHas paboTa (Ha BbIOOD):
JUCIIEPCHBIX CUCTEM CBOMCTBA pa3IMYHbIX BUJOB — IIpuroroBnenue pacTBOpoOB;
JUCIIEPCHBIX CUCTEM — HccnenoBanne AUCIIEPCHBIX CUCTEM.
7 HccnenoBarhb cBOMCTBA

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

OPraHUYeCKUX M HEOPraHMYeCKHX
BeIEeCTB C UCII0JIb30BaHUEM
Ka4eCTBECHHbIX peaKkuui




Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenust THbI OLHEHOYHBIX MepPONPUATHI
7.1 |OGHapyxenune Heoprannueckux |MccnemoBars kauecTBeHHbIC peaknuu |1. Jlaboparopras pabota (Ha BeIOOD):
KaTUOHOB U aHHOHOB HEOPraHUYECKUX BELLECTB — Ananutuyeckue peakuuu kaTuoHoB I-VI rpym;
— AHaIUTUYECKNE PEaKLIUi aHUOHOB.
2. IlpakTyeckue 3ajaHus HA COCTaBJICHUE YPABHEHUN peaKInid
oOHapyxeHHs KaTHOHOB [-VI rpynn 1 aHHOHOB, B T.4. B
MOJICKYJIIPHON M MOHHOHU (hopMax.
7.2 |OGHapyxenue oprannueckux |MccnemoBars kauecTBeHHbIe peakiuu |1. JJaboparopnas pabota (Ha BbIOOD):
BEILECTB OT/AEJIbHBIX KJIACCOB C |OPraHUYECKUX COCAMHEHUI — KauecTBeHHbIE peakliMy Ha OTAENIbHBIE KJIACChl OPraHUYECKUX
MCII0JIb30BaHUEM KaUECTBEHHBIX |OT/IEIbHBIX KJIACCOB BEIIIECTB;
peakuuin — KauecTBeHHBIN aHAIN3 OPraHUYECKUX COCIUHEHMM 110
(yHKIMOHATIBHBIM TPYIIIIAM.
2. [IpakTuyeckue 3a1aHus HAa COCTaBICHHE KaueCTBEHHBIX
peakiuii OOHapyKEHUS OPTraHNYECKUX COCTUHEHHMA
Il | IpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep: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 /1eATEJIHLHOCTH
YeJI0BeKAa ¢ MO3MIUIA
IKOJIOrMYeCKOH 0€30MacCHOCTH

AesiITeJIbHOCTH)

Xumus B ObITY U
IIPOM3BOICTBEHHOM
NeSITeIbHOCTH YeJIOBEKA

O1leHNBAaTh ITOCIEACTBUS OBLITOBOM U
MIPOU3BOJICTBEHHOM NEATENbHOCTH
YyeJIoBEKA C MTO3UIMI SKOJIOTMUECKOH
0e30macHOCTH

Keiic (c yuerom Oyaymieit mpodeccruoHanbHON AEITeTbHOCTH)
Bo3MoOHBIE TEMBI KEHCOB:

1. IloTennenue kIuMaTa 1 BICBOOOXKI€HUE ra30BbIX THIPATOB CO
JTHA OKeaHa.

2. bBynyume marepuaisl 115 aBHa-, MalllMHO- U IPUOOPOCTPOEHUS.
3. HoBrele MaTepuabl AJi COTHEYHBIX OaTapei.

10




Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenust THbI OLHEHOYHBIX MepPONPUATHI
4. JlekapcTBa Ha OCHOBE PaCTUTEJIbHBIX IIPENapaToB
9.1 [Pa3nmen 9.1. UccienoBanne u |MHTepnpeTHpoBaTh XUMHYECKHE 3ammTa y4e0HO0-MCCIeJ0BATEIbCKOI0 POEKTa (¢ y4eToM
XHMHUYECKH aHAJIN3 00bEKTOB |pouecchl U siBJIeHUs B OMocepe  |0Oyayuieit npogecCHOHAIBHOM 1esITeJIbHOCTH)
ouochepbl
9.1.1 |OcHoBbI TabOpaTOpPHOU BbInonHATE NOJHBIN UK 1. JTaGopaTtopHas pabotra «OCHOBBI TaOOPATOPHON MTPAKTHKI.
MPAKTUKU B TPOGECCHOHATIBHBIX |IKCIIEPUMEHTAILHOTO UCCIeI0oBaHus C |2. THIOBBIE pacyeThl M0 TEMATHKE SKCIIEPUMEHTA.
nabopatopusix coOroieHreM mpaBmil 6e30macHoro (3. 3agaun Ha BBIYUCIICHUE CPETHETO 3HAUCHUS
oOpareHus ¢ BeIECTBAMH U SKCIEPUMEHTAIbHBIX TAHHBIX, IOTPEIIHOCTH.
nabopaTopHbIM 000PYyI0BaHUEM 4. TlpencraBnenue pe3yyibTaTOB SKCIEPUMEHTA B PA3IMUHON
¢dbopme (Tabnwuia, rpaduk, OTYET, TOKIA], TIPE3CHTALINS).
9.1.2 | Xumnueckuii ananus mpo0 Bojb! [ccneqoBarh XUMHYECKH COCTAB 1. Tect «CBOMCTBA U COCTAaB BOOBIY.

po6 BO/BI

2. 3ananue «XUMHUYECKUN COCTaB BOJBI, TUII BOABI U CIIOCOOKI €
PUMEHEHUs» (C UCTIOJIb30BAaHUEM HOPMATUBHBIX JOKYMEHTOB).
3. I[IpakTHKO-OpHUEHTUPOBAHHBIE TEOPETUUECKHE 3aJaHuUsI Ha
COCTaB BOJIbI M CTIOCOOBI BHIPAKEHUSI KOHIEHTPALUI U ITepecueT
KOHLEHTpalui (C UCIOJIb30BAHNEM HOPMATUBHBIX IOKYMEHTOB).
4. JJaboparopnas paboTa Ha BEIOOD:

— OuucTKa BOABI OT 3arpsi3HEHUI;

— Omnpenenenue pH Boabl U €€ KHCIOTHOCTH;

— Omnpenenenue )KeCTKOCTH BOJIBI M CITIOCOOBI €€ YCTPaHEeHUS
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Moayas / Paznen / Tema

PesyabraT 00yuenus

THbI OLHEHOYHBIX MepPONPUATHI

9.13

XHUMHUYECKUN KOHTPOJIIb
Kau4eCTBa MIPOAYKTOB ITUTAHUS

HccnenoBath XUMHUUECKUN COCTAB
MPOJYKTOB MUTAHUS

1. Tect «Oprannyeckre 1 HEOPraHMUYECKUE BEIIECTBA, BXOISAIINE
B COCTaB MPOJIYKTOB ITUTAHUSI.

2. [IpakTHKO-OPHEHTUPOBAHHBIE 33JaHUSI 110 KyJTUHAPHON
TEeMaTHKeE.

3. JlJabopaTopHas padota (Ha BEIOOD):

— OOHapyxeHue HUTPATOB B MIPOIYKTAX MUTAHMUS,

— HccnenoBanne npoAyKTOB MUTaHUS HA HAJIMYKE YTIIEBOIOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT) Ha HaJIM4YUE YIJIEBOJOB (Kpaxmal,
IJIF0K03a, caxaposa)

914

XUMHUYECKU aHaIu3 Mpod
IIOYBBI

HccnenoBarh XUMUYECKUN COCTAB
1po0 MOYBBI

1. Tect no Teme «XUMHUECKUI COCTaB HEOPraHUYECKUX U
OpPraHUYECKUX YAOOPEHUI».

2. 3aganue «B3anMOCBA3b COCTaBa IIOYBLI, THII IIOYBBI U €€
Ha3HAYCHUSD.

3. JlJabopaTopHas padota (Ha BEIOOD):

— OGHapy’keHHe HeOpraHUIeCKUX MpuMeceil B Mpobax MouBbkl;
— Omnpenenenne pH BoaHOM

BBITSKKH TOYBBI, €€ KUCIIOTHOCTH U IEIOYHOCTH

9.15

HccnenoBanue o0bEKTOB
ouocdepsl

HccnenoBath XMMHUUECKUNA COCTaB
00BEKTOB OHMOCPEpPHI Ha TpUMeEpe
MIPOYKTOB MUTAHUSI, BOJIBI M TIOYBBI

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

Bo3moxHBIE TEMBI IMPOCKTOB:

1. UccnenoBanue coctaBa MUHEPAIHHON BOJIBI M PEKOMEHIAIINU
IO €€ UCTIOJIb30BAHUIO.

2. UccnenoBanue pa3pymaronero AeCTBUs NPUPOIHON BOIBI HA
CTPOUTENbHbIE MaTePHAIIBI.
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Moayas / Paznen / Tema

PesyabTaT 00yuenust

THbI OLHEHOYHBIX MepPONPUATHI

3. CocraBieHue MPOeKTa IIBETHUKA/Oropo/1a/caia B 3aBUCIMOCTH
OT COCTaBa MPOAHATH3UPOBAHHBIX TIOYB.

4. CocraBieHue cOalaHCHPOBAHHOTO MEHIO Ha JIeHb (HEJIeNI0) B
3aBUCHUMOCTH OT COJIEP>KaHUsI XUMUYECKUX MAaKpO U
MHUKPO3JIEMEHTOB B ITPOYKTAX MTUTAHMUS.

5. UccnenoBanue KkauecTBa NUTHEBOM BOBI.

6. Uccrnenoanue nmpoO BOJAONIPOBOAHON BOJIBI HA IPEIMET
yCTPaHCHHUS )KECTKOCTH.

7. YcTpaHEHHE )KECTKOCTH BOJIBI B CEJIbCKOXO3SMCTBEHHOM
NESATCIIEHOCTH

9.2

Pasznen 9.2. UcciienoBanmne u
XMMHYECKHIl aHAJIN3 00HLEeKTOB
TexHochepsl

HNHuTepnpernpoBaTh XUMHYECKHUE
npouecchl 1 siBJIeHUs B TexHochepe

YueOHO-nccIe10BATEIBCKHH MPOEKT (€ yueToM Oyayiei
npo¢eccCHOHATbHOM JesITeJIbHOCTH)

9.21

OcHoBBI 1a00OpaTOPHOIA
NPaKTUKU B IPO(ECCHOHANBHBIX
nabopaTopusix

BBINOIHATE ITOMHBIN LUK
HKCHEPUMEHTAIBHOIO UCCIIEJOBAHUS C
CO0JII0/ICHHEM TIPaBUII O€3011aCHOTO
oOpalleHus C BelecTBaMu U
1a00paTOPHBIM 000pyI0BaHHEM

1. JTabopaTtopHas pabora «OCHOBBI TaOOPATOPHON MTPAKTHKU.
2. TumnoBbIe pacyeThl O TEMAaTUKE IKCIIEPUMEHTA.

3. 3aaun Ha BBIUKCIICHUE CPEIHEr0 3HAYCHUS
AKCIIEPUMEHTANBHBIX TaHHBIX, TOTPEITHOCTH.

4. IpencraBneHue pe3ynbTaToB IKCIEPUMEHTA B Pa3TUIHON
dbopme (Tabnuna, rpaduk, OTYET, TOKIA], PE3CHTAIIHS).
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Moayas / Paznen / Tema

PesyabraT 00yuenus

THbI OLHEHOYHBIX MepPONPUATHI

9.2.2

XUMUYECKUH aHAIU3 MPO0
TEXHUYECKOU BOBI

HccnenoBath XUMHUYECKUH COCTAB
pO0 TEXHUYIECKOU BOJIBI

1. 3agaun Ha onpeieNieHne METaIOB, HEOPTaHUYECKUX aHUOHOB U
OpPraHWYECKUX BEIIECTB B TEXHUYECKOHN BOJE PA3HOT0 HA3HAYCHUSI.
2. [IpakTHKO-OpUEHTHPOBAHHBIC TEOPETHUUCCKHE 3aJaHuUs Ha
COCTaB BOJIBI ¥ CIIOCOOBI BBIPAKEHUSI KOHIICHTPAIIUK 1 TIepecueT
KOHIICHTpAIui (C KCTI0JIb30BaHMEM HOPMATUBHBIX JOKYMEHTOB).
3. 3amanne « XMMHYECKHI COCTaB TEXHUYCCKOU BOJIBI, THII BOJBI U
CrocoObl €€ MPUMEHEHHUS (C UCTIOJIB30BAHUEM HOPMATHBHBIX
JIOKYMEHTOB).

4. JIaboparopnas padoTa (Ha BEIOOD):

— OnpezeneHue XJI0PUA0B METOJOM TUTPOBAHUS B TEXHUUECKOU
BOJIE;

— OnpeiesieHne KECTKOCTH TEXHUYECKOHN BOJIBI METOIOM
TUTPOBAHUS

9.2.3

XUMUYECKUH KOHTPOIIb
KayecTBa BO3/yXa

Hccnenosath COACPIKAHUC
YIJICKUCIIOTO I'a3da B BO3JyXC

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

2. [IpakTUKO-OpUEHTUPOBAHHBIE 3aJaHUSI HA XUMUYECKUN aHAIIN3
COCTaBa BO3/yXa.

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

MTOMEMICHHUS YKCIIPECC-METOOM)
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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 XUMHUYECKOMY
MaTepHajIoB CTPOUTEIHHO- CTPOUTENBHO-PECTAaBPALIMOHHOM aHaIM3y NIpod MaTepHaioB CTPOUTEIHHO-PECTaBPAIIOHHON
peCTaBpallMOHHON JEATEIbHOCTH |IEATEIBHOCTH U JU3aiiHa NeSITeNIbHOCTH U JU3aiiHa.
U au3aiiHa 2. JlJabopaTtopHas padota (Ha BBEIOOD):
— M3roroBienue kpacok (1oa0op MUITMEHTOB U CBSI3bIBAIOIINX
BEIIECTB);
— HMccnenoBanne CBOMCTB BSDKYIIUX BEIIECTB HA MIPUMEpPE THIICA
9.2.5 |MccnenoBanue 00BbEKTOB HccnenoBaTh XUMUYECKHI cOCTaB Y4eOHo-Hccae10BaTeIbCKUI MPOEKT B 00JIACTH HCCIEA0BAHUS

TeXHOChEPHI

00BEKTOB TeXHOC(hEPHI Ha TPUMEPE
TEXHUYECKOHN BOJbI 1 MAaTEPUAJIOB
CTPOUTEIBHO-PECTABPALIMOHHOMN
JIeITEILHOCTH U JHU3aiiHa

00BEKTOB TeXHOC(HEPHI.

Bo3MmoxHBIE TEMBI IPOSKTOB:

1. KoHTpobh KauecTBa TEXHUYECKOW BOJIBI PA3HBIX BHJIOB B
cootBeTcTBUU ¢ MeToaukamu o 'OCT.

2. Co3/iaHue AeKOpaTUBHON MITYKaTypKH.

3. [IurMeHTHI B U3JENUAX U3 CTEKIIA.

4. UccnenoBanue pa3pymaroniero 1eiCcTBUs BOIbI Ha
CTPOUTENbHBIE MaTepPHAIIbI.

5. OneHka coCcTOSIHHS BO3/1yXa padoueil 30HbI CIEIUAINCTa
(TexHomora, CTpOUTENS | T.1II., C y4€TOM 00JIacTH
npo¢eCcCUOHANBHON NeATETFHOCTH) B COOTBETCTBUH C
HOPMATUBHBIMH JIOKyMEHTAMHU

15




2. KoHTpPOo/1bHO-U3MepUTEeIbHbIE MATEPUAJIBI N0 TUCHUTLTHHE «XUMUSD»

2.1. KoHTpoJIbHO-U3MepHUTeIbHbIe MATEPHUAJIbI TEKYIIero KOHTPOJIS 0
AUCUMILTHHE « XMMUD)

Texymuii KOHTPOJb pe3yJbTaTOB OOY4YEHUS] MOXKHO OCYIIECTBISATH
Pa3JIMYHBIMA METOJJAMH M C ITOMOUIBIO PA3JIMYHBIX KOHTPOJIBHO-U3MEPUTEIIBHBIX
MarepuasioB. [lo nuciunnmue « XuMus» B Ka4€CTBE CPEACTB TEKYLIErO0 KOHTPOJIS
IIPUMEHSIOTCS. BONPOCHI JUIsI OpraHM3alMyd yCTHOTO M IMCBMEHHOTO OIpoca,
CHUCTeMbl 3aJlaHWii B TecToBOW (opMe, 3aaud W YNPaKHEHUS, MNPAKTHKO-
OpUEHTHUPOBAHHBbIC 3a7aHusi (TEOPETUUYECKUE, PACUETHBIC, CHUTYallMOHHBIC),
nabopaTopHble pabOThl M JPYrue OLIEHOYHbIe Mepomnpusatus. Huxe mnpusenem
IPUMEPBI HEKOTOPBIX U3 HUX.

2.1.1. Cucrembl 3a1aHUil B TeCTOBOI Gopme

CucrteMa 3aaHvii B TECTOBOM (opme — 3TO cojepKaTelibHasi CUCTEMA,
OXBATBIBAIOIIAS B3aUMOCBSI3aHHBIC JJIEMEHTHI 3HAHUM. B OoTiIMYMe OT TECTOB, B
CUCTEMAaxX 3aJJaHUM BEPOSITHOCTH MPABUIBHOIO OTBETA HA MOCJIEAYIOIIEE 3aJaHue
MOET 3aBUCETh OT BEPOSATHOCTHU MPABUIIBHOTO OTBETA HA MPEABIAYIINE 3aJaHUSL.

st Toro 4troObl Ha OJHOM COJEPXKATEIHbHOM MaTepuaie MOKHO ObLIO
COCTaBUTh HECKOJBKO BapHaHTOB TECTa, KOHCTPYUPYIOT 0a3zy 3ajaHuili B
TecTOBOU opMe. Eciu ecTh KOMIIBIOTEPHBIE MPOTPAMMBI T€HEpaLlU TECTOB, TO B
MporpamMmy CO3[aHusl TeCTa BBOJUTCA 0a3a, BKIIIOYAIOLas B ceOsl mapauieiabHbIe
[0 COJNEPKAHWID W TPYAHOCTHM BAPWAHTBHI OJHOTO M TOTO K€ 3aJaHusd. OTO
O3HAYaeT, YTO NpOBEpKa 3HAHUS MPU3HAKOB, CBOICTB, cOCTaBa, (YHKUUM
OJIHOTUITHBIX OOBEKTOB MOXKET OBITh OpraHM30BaHa Ha 0a3e OJHOTO U TOTO XKe
3aJlaHusl, MEHSIOIIEr0 B CBOEM TEKCTE TOJIbKO Ha3BaHHE 3TUX OOBEKTOB. DTU
3a/1aHusl Ha3bIBAIOT (DACETHHIMHU, T.€. UMEIOIIUMHU TTIEPEMEHHBIE JIEMEHTHI.

[IpuBeneM mpuMep CHUCTEMBbI 3aJaHUN B TECTOBOW (opMme, BKIHOYAIOLIEH
(aceTHbie 3aaaHus (PaceTsl B 3aJaHUH 3aKIIOYEHBI B QUTYPHBIE CKOOKH).

Haszpanue templ Tema 1.1 «CtpoeHne aTOMOB XMMUYECKUX
AJIEMEHTOB U MPUPOAA XUMUYECKOU CBSA3U»

Pesynbrat oOyuenus: | CocTaBisiTh XUMUUecKkue (HOpMyJbl COCTMHEHUN
B COOTBETCTBHM CO CTEIEHBbIO OKHUCIICHHUS
XUMHYECKUX DJIEMEHTOB, UCXOAA U3 BAJICHTHOCTH
Y DJIEKTPOOTPULIATEIBHOCTH

OO01me KOMITETEHITNN OK 01

Bri0epure o1uH NpaBWIbHbIN OTBET:
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1. Atomer C u Si uMeIOT OJMHAKOBOE YHCIIO:

A) HEUTPOHOB B sJIpe

b) sHepreTuueckux ypoBHeEH

B) 31eKTpOHOB Ha BHEIIIHEM SHEPTETUYECKOM YPOBHE

I') anexTpoHOB

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

A) ycunuBarotcs

b) ocmabeBarot

B) He mensoTcs

I') u3mMeHs0TCS NepuoANIECKU

3. K s-aieMeHTaM OTHOCHUTCS:

A)K

b)S

B) Fe

I') Br

4. Ilyrem coenuHeHUs aTOMOB o1 HomepoM 11 u 17 oOpasyercs BemecTBo
C XUMHYECKOU CBA3BIO:

A) noHHOU

b) xoBaneHTHOM MOISIPHOM

B) xoBaneHTHON HEMOISAPHOI

I') meTammueckoit

5. {KOJWYEeCTBO DJIGKTPOHOB B aTOME; KOJWYECTBO DHEPreTUUECKUX
YPOBHEHN; KOJUYECTBO HJIEKTPOHOB Ha MOCIEIHEM 3SHEPreTUYECKOM YPOBHE;
KOJMYECTBO MPOTOHOB B SIJIPE aTOMa} COOTBETCTBYET

A) HOMepy nepuoja

b) Homepy rpynisl

B) nopsinkoBomy HOMEpY

6. {xyopuay Oapus, armaszy, aMMHUaKy, CEpHON KUCJIOTE } COOTBETCTBYET

A) MOHHAs XUMHUYECKas CBS3b

b) koBasieHTHas MOsIpHAS] XUMUYECKAsI CBSI3b

B) xoBasieHTHast HETIOISIPHAS XUMHYECKas CBA3b

7. {cBsi3b, 00pa3oBaHHAS 3a CYET OOPA30BAHUS OOIINX IIIEKTPOHHBIX Tap;
CBsI3b, 00pa30BaHHAs 32 cUeT 00O0OIIECCTBICHUS BAJICHTHBIX AJICKTPOHOB; CBS3b,
00pa3oBaHHasl 33 CUET IEKTPOCTATUUECKUX CHJI MPUTSKCHUS } HA3bIBACTCS

A) noHHOM

b) Metannuueckoit

B) xoBanenTHoOMI
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8. {B mopsiaKe BO3pacTaHusl METAINTMYECKIX CBOICTB; B MOPsiIKEe YObIBaHUS
pannyca aTOMOB; B MOPSIIKE BO3pACTaHUS KUCIOTHBIX CBOMCTB JIETYUHX
BOJIOPOAHBIX COEAMHEHUH | 3JIEMEHTBI PACIIOJIOKEHBI B PAITY

A) K, Ca, Sc

b) Al, Mg, Na

B)F,CL 1

9. Kakoe u3 cyxJieHnii BepHO 1151 31eMeHToB { VA rpynnsl , [VA rpynmsl,
[A rpynmbi}

A) obmas popmyna aeTydero BojopoaHoro coequHenus RH4

b) He 00pa3yroT 1eTyunx BOJIOPOAHBIX COETUHEHUMN

B) 1o 3aBepiieHns SHEPreTHYECKOI0 YPOBHS HE XBATAET TPEX AIEKTPOHOB

10. Cpenu BemiecTB, yka3zaHHbIX B paxy {NH3, 02, HCI, SO2; CaO, HNO3, CI2,
CO2; H2S04, HI, CuCl2, CH4, NH3}KOJIM4€CTBO COCTMHEHUH C KOBAJICHTHOM
ITOJISIPHOM CBA3BIO PABHO

A) Tpem

b) nBym

B) uetbipem

11. XuMuueckast cBsi3b B MOJIEKYJIaX {030HA U XJIOPHUIA KaJbIIHs; CEpHON
KHCJIOTBI U XJIOPU/IAa aMMOHHS; CEPHOM KHUCIOTHI U 030HAa} COOTBETCTBEHHO

A) KoBaJieHTHAas NOJIIpHAs U NOHHAs

b) koBasieHTHas MoisipHAst U KOBaJICHTHAsI HEMOJspHAas

B) KoBasieHTHas HEMOMSIPHAS. U HOHHAS

Kak BUIHO M3 MPUBEAECHHOIO MpUMEpa, KaKI0€ (aceTHOEe 3aJlaHue MOXKET
OBITh TPEOOpPa30BaHO B HECKOJIBKO PA3JIMYHBIX BAPUAHTOB OJHOTO 3aJlaHUs
TecToBOM cucteMbl. [lpu opraHuzanum aBTOMATU3UPOBAHHOTO TEKYIIETO
KOHTPOJII MOSABISIETCS BO3MOXHOCTh TE€HEpalud OONBIIOrO  KOJIMYECTBA
BapUMaHTOB TeCTa, MpU OSTOM 3aJaHus, TOJydyeHHble H3 (acera, OyAyT
napajuieabHbI [0 COJAEPIKAHUIO U TPYAHOCTH.

2.1.2. IIpakTHYecKkue 3aJaHUA U 32124

[IpakTyeckune 3aJaHusi W 3aJayd, 4YacTO MCIOJIb3yEMbIE B KadyeCTBE
TUJAKTUYECKUX CPEACTB B E€CTECTBEHHOHAYUYHBIX IUCLHUIUIMHAX, TAKXXE MOTYT
ObITh (paceTHbIMH. B03MOXHO NMpUMEHEHHE 3a7ad C BapHAHTAMH OTBETa IS
y100CTBa OpraHu3ali AaBTOMATU3UPOBAHHOTO KOHTPOJISL.

[IpakTrueckue 3aAaHus U 337a44 NMPEACTaBICHBI B pa3ienax:

1. OcHOBBI CTPOEHHA BelIeCTBA — 33/1a4l HA COCTABJICHUE XUMHYECKUX
(dbopMyn IByXaTOMHBIX COEIMHEHUN (OKCUIOB, CYIb(UI0B, TUIPUAOB U T.I1.).

2. XuMHu4YecKue peakiuumu

2.1. 3ajaun Ha COCTaBJICHUE YPABHEHUI PEAKIMi: COCIMHEHUS, 3aMEIIECHNUS,
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pasNoKeHMs, OOMEHAa M PEeaKIMil C y4JacTHEM KOMIUICKCHBIX COEAMHEHUN (Ha
npuUMepe TUAPOKCOKOMIUIEKCOB  aIOMHUHHUSI UM IIMHKA); OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX pPEAKIM C MCIOJB30BAHUEM METOAA AJIEKTPOHHOTO
OajlaHca; ¢  y4yacTMeM  KOMIUIEKCHBIX  COEJuHEHUH (Ha  mpumepe
TMAPOKCOKOMIUJIEKCOB IMHKA U AJTFOMHUHMS).

2.2. 3agaun Ha pacyeT KOJUYECTBEHHBIX XapaKTEPUCTUK MPOIYKTA PEAKIIUH
COCIMHEHHSI; MacCOBOW WM OOBEMHOM [OJM BBIXOJA MPOAYKTa pEaKUUU
COCTUHEHHS] OT TEOPETHUYECKH BO3MOXHOIO; OOBEMHBIX OTHOUICHHH Ta30B;
KOJIMYECTBEHHBIX XAPAKTEPUCTUK HCXOJHBIX BEHIECTB M IMPOAYKTOB PEAKIUU;
Macchl (00bEM, KOJMYECTBO BEIECTBA) MPOJYKTa PEaKIUU, €CIU OJHO U3
BEIIECTB JAaHO B BHJE pacTBOpa C OINPEIEICHHOW MAacCOBOM JOJIeH
PacTBOPEHHOI'O BEILIECTBA.

2.3. 3amaHMs Ha COCTAaBJICHHE MOJIEKYJISPHBIX M HOHHBIX PEAKIUN C
Y4aCTHEM OKCHJOB, KHCIOT, OCHOBAHUM M COJIEW, MOHHBIX PEAKUUW TUAPOIU3a
COJIEH, YCTAHOBJIEHUE U3MEHEHUS! KUCIIOTHOCTU CPEJIbI.

3. CTpoeHne U CBOMCTBA HEOPraHMYECKUX BeleCTB

3.1 3agaun Ha pacyeT MaccoBOM a0aM (Macchl) XMMHYECKOTO 3JIEMEHTa
(coenuHeHus) B MOJIEKyJie (CMecH).

3.2. llpakTuueckue 3agaHus MO0 KilacCU(UKAIMK, HOMEHKIAType U
XUMUYECKUM (DOpMyJIaM HEOPTraHUYECKUX BEUIECTB PA3IUYHBIX KJIACCOB.

3.3. IlpakTnyeckue 3aaHUsl HA OMNPENEICHHE XUMUYECKOW AKTHBHOCTH
BELIECTB B 3aBUCUMOCTH BHJA XUMHUYECKOM CBSI3U M THUMNA KPUCTAJUIMUECKOU
PELIETKN.

3.4. 3agaHus Ha COCTABJIICHUE YPABHEHUN XMMHUYECKUX PEAKIIUN C y4acTHEM
IPOCTBIX U CI0KHBIX HEOPIraHUYECKUX BEIIECTB: OKCUIOB METAIIOB, HEMETAJIIOB
1 aM(OTEPHBIX JIEMEHTOB; HEOPraHUYECKUX KUCIIOT, OCHOBAaHUI U aM(OTEpHBIX
TUAPOKCUJIOB, HEOPraHMYECKUX COJIeH, XapaKTepU3yIOLIMX HX CBOWCTBA U
CIOCOOBI MOTYYEHUS.

4. CTpoeHue U CBOMCTBA OPraHUYeCKUX BelleCTB

4.1. 3amaHusi Ha COCTaBJICHUE HA3BaHUM OPraHUYECKUX COCAWHEHUN II0
TPUBUAJIBHOW WJIM MEXKIYHAPOIHOW CUCTEMAaTUYECKOM HOMEHKIIATYPE;

4.2. 3ajgaHusi Ha COCTaBJIEHUE TOJHBIX M COKPAIICHHBIX CTPYKTYpPHBIX
(opMyJ1 OpraHMYECKUX BEIIECTB OTIAEIbHBIX KJIaCCOB.

4.3. 3amaum Ha onpenesieHWE NpocTededl QopMysbl OpraHUYEeCKOM
MOJIEKYJIbI, UCXOMS U3 DJIEMEHTHOTO cocTaBa (B %).

4.5. 3aiaHus Ha COCTAaBJIEHUE YPABHEHUN XUMUYECKUX PEAKLIHMM C y4aCTUEM
OpraHUYECKUX BEIIECTB HA OCHOBAHWHU UX COCTAaBa U CTPOCHHS.

4.6. 3amaHWsi HAa COCTaBJIEHHWE YPABHEHUNW XHUMHUYECKUX PEAKIUU,

HIUIIOCTPUPYIONIUX XUMHUUCCKUC CBOMCTBA C Y4€TOM MCXAHU3MOB IIPOTCKAHUA
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JAHHBIX pEAKUUA W TEHETUYECKOM CBSI3M OPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.

4.7. PacueTHble 3aa4M IO YPABHEHUSIM PEAKIUN C yYaCTUEM OPTaHUYECKHUX
BEILIECTB.

5. KuneTuveckue ¥ TepMOJAMHAMHUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS
XHMHMYECKHUX peaKiuii

5.1 IlpakTnueckne 3amaHusl Ha OLICHKY M3MEHEHHsI CKOPOCTH XMMHYECKON
peaKkIuy W HaIpaBJICHUS] CMEIICHUS PABHOBECHUSI C UCIIOJIb30BAHUEM IMPUHIIUIA
Jle-Illarenbe.

5.2 3amaum Ha pacyeTbl TEIIOBBIX A(P(HEKTOB XMUMHYECKUX peaKIuil u
ompenereHrue Tuna peakuuu (Mo  TemioBoMy  3ddexty:  9K30- U
SHIAOTEPMUYECKHUE).

6. IlucnepcHbie cucTeMbl

6.1. 3amaun Ha IPUTOTOBJIEHUE PACTBOPOB.

7. KadecTBeHHbIe peaknuu OOHAPYKEHUSI OPraHMYeCKHMX H
HEOPraHM4YeCKHUX BellecTB

7.1. IlpakThueckue 3afJaHusg Ha COCTABJICHUE YPaBHEHWI peakiui
oOHapyxeHusi katuoHOB [-VI rpynnm um aHHOHOB, B T.4. B MOJICKYJISIPHOH WU
MOHHOU popMax.

7.2. llpakThueckne 3alaHUsl HA COCTABJICHUE KAYECTBEHHBIX pEaKUUU
0OHapyXEHUsI OPTaHUYECKUX COCTUHECHUM.

9.1. UccienoBanue 1 XMMUYECKUIN aHAJIN3 00bEKTOB Onocdepsbl

1. TunoBeie pacyeTsl MO TEMATUKE IKCIIEPUMEHTA.

2. 3agauM HAa BBIYUCIEHUE CPEAHEr0 3HAYEHHS SKCIEPUMEHTAIbHBIX
JAHHBIX, IOTPEIIHOCTH.

3. 3amanue «XHMMHWYECKHMH COCTaB BOJIBLI, THI BOJLI U CIOCOOBI €€
MPUMEHEHUSD» (C UCIIOJIb30BAHUEM HOPMATUBHBIX JOKYMEHTOB).

4. 3apanue «B3auMOCBsA3b COCTaBa MOYBBI, TUII TIOYBBI U €€ HA3HAYCHUS».

9.2. UccienoBanue 1 XMMHUYECKUI aHAJIN3 00bEKTOB TeXHOC(hepbl

1. TunoBeie pacyeTsl O TEMATUKE HKCIEPUMEHTA.

2. 3agauM HAa BBIYUCICHUE CPEAHEr0 3HAYCHHSI DSKCIEPUMEHTAIbHBIX
JAHHBIX, OTPEIIHOCTH.

3. 3agauM Ha OMNpENEICHHEe METAJJIOB, HEOPraHWYECKUX aHHUOHOB U
OpraHUYeCKUX BEIIECTB B TEXHMUECKOW BOJIE pa3HOTO Ha3HAYEHMUSI.

4. 3aganne « XMMHUYECKHH COCTaB TEXHUYCSCKOHW BOJBI, TUII BOJALI U CITOCOOBI
ee MPUMEHEHUS» (C UCT0JIb30BAaHUEM HOPMATUBHBIX JOKYMEHTOB).

IIpuMepsl 32124 0 Pa3HBIM TEMaM M CHUIJIMHBI

I. C BapuanTaMu 0TBETOB
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1. B peakiuto, TepMOXUMUYECKOE ypaBHEHUE KOTOpoit S + Oy = SO, + 297
k/[x, BcTynuna cepa maccoil 1 r. KoinyecTBo TEmoOTHI, BBIIECTUBIIEECS MPU
ATOM, PaBHO:

A) 9,28 xJIx

b) 74,25 xJIx

B) 29,7 xJIx

2. YKaXuTe COJIb, BOJAHBIN PACTBOP KOTOPOU UMEET LICIIOYHYIO CPELY

A) cynbdar kanus

b) xnopua amomMuHus

B) xapOonat kanus

3. Omnpenenure Ha3BaHUE BELIECTBA, TJIABHAsI L€ KOTOPOTO COCTOUT W3
YEeTHIPEX aTOMOB YTJIEPOJia, COAEPKUT KapOOKCUIIBHYIO TPYIITY U OAHY JBOHHYIO
CBSI3b, & TAKXKE PAIUKAIBI METHII M 3THIL.

A) 3-metmi-3-3TuI0yTeH-3-0Bast KMCJIOTa

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

B) 2-meTmin-3-31un6yten-3-oBasi KUCIOTA

daceTHbIE 32124

4. CoctaBbTe XUMHUYECKHE (HOPMYJIIBI JBYXAaTOMHBIX COCIMHEHUMN: {CHUITUIU/
Kanblus, rugapua Oapus, cynbdun xeneza (III), oxcun azora (II), oxcun
antoMuHud, xjaopun xenesa (II), autpun 6apus, okcua prytu (1), okcua cypbMbl
(V); oxcun menu (1), xmopun prytu (I1), HUTpUI Kanusl, CUIMITAA MarHus, TUAPU]T
amtomunud, cynbgua csunua (II), Opomun umuka, okeun yraepoga (II), okcun
xsopa (V); autrpun Hatpusi, uogua meau (I), okcun xpoma (II), oxcup azora (V),
ruapun Hatpusi, xyopun xpoma (III), okcum xammsi, oxcun wMbimbska (I1D),
cynbdua nuHKa } .

5. IIpu B3aumopeiictBuu {40; 20; 35} r cmecu {cepebpa U IMHKA; IUHKA U
MEJIU; MEIU U Keje3a} C CONSTHOM KUCIIOTOM BhIAEIIoCh {6,72; 2,24; 5,6} n ra3a
(1.y.). Onpenenute MaccoByro 10410 (B %) {lIIMHKA; MEIH; Keje3a} B CMECH.

6.YpaBHANUTE OKUCIUTENBHO-BOCCTAHOBUTEIIBHYIO PEAKIINIO

{MHOZ + H,SO4 = MnSO4 + O, + H,0;

Zn + K>,Cr,0O7 + H,SO, = ZnS0O, + CI’z(SO4)3 + K»,SO,4 + H,0:;

KCIO; + S = KCI + SO,} meromoM 3IeKTpOHHOIO OajaHca; OIpPEICIHTE
OKHUCJIUTENh U BOCCTAHOBUTEIT.

7. Ompenenute MOJEKYISIpHYIO (OpMyy YIIIEBOAOPOJA, COAEPIKAIIETO
{80%; 85,7%; 75%} yrmepoaa. OTHOCUTENbHAS TIJIOTHOCTH MApPOB BEIIECTBA IO
{Boztopoy; BO3ayxy; kuciopoay} pasna {15; 1,931; 0,5}.

A) C4Hg

b) CoHs

B) CH4
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BonpocurenbHbie (pOpMYJIUPOBKH:

8. Kakas macca ykcycHO#M KUCIOTHI MOTpeOyeTcs JjIsl CUHTe3a ATHIIaleTara
maccoit 140,8 1. Boeixon »dupa npumute paBHbiM 80% OT TeopeTHUYECKH
BO3MOKHOTO.

9. KakuM peakTMBOM MOXHO OTJIMYWTH TIIMUEPUH OT IIHOKO3bI? CocTaBbTE
YpaBHEHUE KAYECTBEHHON peaklMH Uisl OOHApyKEHUSI MHOTOATOMHBIX CIUPTOB
Ha IPUMEPE IIHLIEPUHA.

10. C moMouipi0 Kakoro peakTuBa MOXKHO pacro3HaTh rajoreHu1-uoHsl (Cl-
, Br-, 1-)? CocraBbre ypaBHEHHS KAUECTBEHHBIX PEAKIUN B MOJEKYJSIPHOWH H
HOHHOU (hopMax. YKaKUTE MPU3HAKU PEAKIIUM.

3agaun, Kak W JApyrue AUAAKTUYECKUE 3aaHUsl, MOTYT BBIIOJIHSITH
oOyyaronyro M KOHTpoJupywolryto (GyHkiuu. PelieHne 3amad  MOXET
OCYUIECTBJISATHCS HA PA3JIMYHbBIX TUIIAX U 3TAMaX 3aHITHI.

2.1.3. [IpakTHKO-OPHMEHTUPOBAHHbIE 321AHUS

[IpakTUKO-OpHEHTHPOBAaHHbIE 3alaHusl (KaK TEOpEeTUYECKHe, TaK H
pacyeTHbIC), HAMpaBJIEHbl HA pPa3BUTHE PE3YJIbTATOB OOYYEHHUSI OCHOBHOIO
monyins (pasgenbl: «OCHOBBI CTpOE€HHs BemiecTBa», «CTpoeHHE U CBOICTBa
HEOpraHWYEeCKUX /  opraHmyeckux  BemiecTB»,  «KuHeTrhueckue U
TEPMOJIMHAMUYECKUE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKUX pPEAKLIUN»,
«JlucnepcHble CHUCTEMBI») W BBISIBICHHE XUMHUYECKON CYIIHOCTHU OOBEKTOB
MPUPOJBI, TPOU3BOJCTBA U ObITa, C KOTOPHIMH YEJIOBEK B3aWMOJECIHCTBYET B
MpoIecce MPaKTUIECKON AeATeNbHOCTU (MMPUKIAHOU MOJTYJIb).

[IpakTUKO-OPUEHTUPOBAHHBIE  33JaHUS  MOXHO  ONPEACNIUTh  Kak
NeJaroruyecku nepepadoTaHHbll GparMeHT NpodeccuoHaIbHON AeSTENHHOCTU
cnenmanucta. OHM pa3pabaThIBalOTCA ISl TPOBEPKA 3HAHUH HM yMEHUU
oOydJaronuxcsi AMCTBOBaTh B MPAKTUYECKUX, HETUMUYHBIX, IKCTPEMAIBHBIX U
apyrux cutyanusx. Ilpu wu3ydeHUM AUCIUIUIMHBI «XUMUS» TPAKTUKO-
OpUEHTHUPOBAHHBIE 3aJaHMs] NPUMEHSIIOTCA JUISl  aKTUBU3AIMM  Yy4eOHO-
MO3HABATEJIbHOM JIEATEIbHOCTH OOYyYaroUIMXCsl MYyTeM «IOTPYXEHUsD» HX B
npo0eMbl XMUMHYECKUX HCCIIEIOBAHUM, BO3HUKABIIUX B HUCTOPUU Pa3BUTHUSA
HayKH, WJIM UMEIOIINUX MTPAKTUYECKOE 3HAUCHUE J1JIS YeJIOBEKa.

[IpuBenem mpuMepsl NPAKTUKO-OPUEHTHUPOBAHHBIX 3aJaHUN MO pazaenam
«CTpoeHHE W CBOICTBA HEOPraHUYECKMX BellecTB», «CTpOEHHWE W CBOICTBa
OpraHUYECKUX BEIIECTBY.

1. Kap0okcurepanus

Haszeanue tembl Tema 3.3. «IIpon3BOACTBO HEOPTaHUUECKUX
BEIIEeCTB. 3HAUECHUE U IPUMEHEHHE B OBITY U Ha
IPOU3BOJICTBE
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Pesynbrar oOyuenus

OO0OCHOBBIBaTh ~ 3HAYEHHE U  IPUMEHEHUE
HEOPraHWYECKUX  BELIECTB B  OBITOBOM U
IIPOU3BOJCTBEHHON JCATEIBHOCTA 4YEJIOBEKa MX
(pU3UKO-XMMUYECKUMHU CBOMCTBaAMU

OO011e KOMIETEHIINN

OK 01, OK 02

A 3HaKOMO M BaM IMOHATHE «KapOokcurepanus»? B TepaneBTHUECKUX

LEJIAX MCIONB3YIOT Tra3oobOpasHoe BemiecTBo. Ilo 31Ol mpuumHe M0m00HYIO

MCTOJHMKY HAa3bIBAIOT «T'da30BbIMHU YKOJIAMW. OTta MCTOJHMKA MCIIOJB3YCTCA IJIA

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

[IoBrIlICHUE COACpKAaHUA OSTOTO0 Traza B KpOBH TOBOPHUT O HEKa4YCCTBCHHOM
(bYHKHI/II/I KpOBH. Camoe YAUBUTCIIBHOC, YTO OHO HMCIIOJIB3YCTCA B TBépI[OM BUJIC B
HHHIGBOﬁ IMPOMBINIJIICHHOCTH JIAI XpPaHCHHA W IICPCBO3KH IIPOAYKTOB: pBI6LI,

Msica, MOPOXKEHOTO.
3amanue

Bri0epure oauH NpaBWIbLHbIN OTBET:
1. O xakoM BelecTBE UIET pEUb?

A) yTieKucmiblil ra3

b) kucnopon
B) ammuak

2. KaknMu XMUMHUYECKUMH CBOMCTBAMM 00JIa1aeT ITO BEIIECTBO?

A) KUCJIOTHBIMH
b) ocHOBHBIMUI
B) amdorepubimu

3. C yeM MOXKET BCTyNaTh BO B3aUMOIecTBHUE?

A) ¢ BO10¥1, OCHOBHBIMHM OKCHAaMHU, I11€JI0YaMH, HEKOTOPBIMH COJISIMU

b) ¢ Boso#, KHCIIOTHBIMU OKCHAAMHU, IEII0YaMH, HEKOTOPBIMU COJISIMH

B) ¢ Bom10l, KUCTOTHBIMH OKCHJIAaMH, KUCJIOTaMH, HEKOTOPBIMU COJISIMHU

4. C nOMOUIbIO0 KAaKOTO BELIECTBA €0 MOKHO OOHAPYKUThH?

A) dbenondranenna

b) 6pomHoOI1 BoAbI

B) u3BecTKOBOM BOIBI

5. [IpuBenute GakThl, KOTOPHIC TOKA3BIBAIOT OTPUIIATEITILHOE BIMSIHUE 3TOTO

rasa Ha )I(GJ'Iy,Z[O‘—IHO'KI/IIHe‘-IHBII‘/JI TPaKT YCJIOBCKaA.

2. IToBapeHHas COJIb

HazBanue TeMbl

Tema 3.3. «IIpon3BOCTBO HEOPTAHUYECKUX
BEILIECTB. 3HAUCHUE U TPUMEHEHHE B OBITY U Ha
IIPOU3BOJICTBE
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Pesynbrat oOyuenus: | OGOCHOBBIBATh  3HAYCHWE W MPUMCHCHHE
HEOPraHWYECKUX  BEHIECTB B  OBITOBOM W
IIPOU3BOJACTBEHHON JIESTEIIBHOCTH YEJIOBEKa HX
(U3UKO-XUMUYECKUMH CBOMCTBAMU

OO011e KOMIETEHIINN OK 01, OK 02

H3BectHo, yTOo B Mupe noObiBaeTcss mpumepHo 100 MUITHOHOB TOHH
MOBapeHHOMW coyii B roJ. Ha mnwuiieBble HYXIbl pacXomyeTcsi OKOJIO OJHOU
YETBEPTOM YaCTH 3TOro KoauvecTtna. Kyna ke uaer ocranbHas coJib?

[loBapeHHast cOb COBEPIIEHHO HEOOXOAMMA MPU IMPOU3BOJICTBE MSCHBIX U
pPBIOHBIX KOHCEPBOB, OHa UCIOJIb3YyeTCS B METAUIyprUYecKoW OTpaciu
IPOMBILUIEHHOCTH, THpU O00pabOTKE MEXOB M PA3NMYHBIX KOX, B Ipoliecce
OPUTOTOBJIICHHUSI MbLIa, HJAET Ui MOJNYYEHUs KAJIbIMHUPOBAHHOM COJBI,
npuMeHsieTcs B Meauiuae. OCHOBHOM MOTPEOUTEh COMU — XUMUYECKask OTPacib
MPOMBIIUIEHHOCTU. B 3TOI 00nacTu ucnoisib3yercs He TOJBKO cama COjb, HO U
AJIEMEHTHI, COCTABILIIOIINE €e. B mporecce 35eKTposmsa ee pacTBopa MoJIy4aroT
XJIOp, BOAOpOA MU enkuil Hatp. M3 pacTBopa €IKOTO HaTpa MOJy4aroT TBEPIAYIO
11eJ104b — KayCcTUK. COeIMHASI BOJOPOJ C XJIOPOM, IMOIYYaAIOT COJSIHYIO KUCIIOTY.

3aganue: cocTaBbTe yPAaBHEHHS, ONIMCAHHBIX B TEKCTE PEAKLUH.

3. AuerniieH

Ha3zBanue tembl Tema 3.3. «IIpon3BoACTBO HEOPTAHUUECKUX
BEILIECTB. 3HAUYCHHUE U TPUMEHEHHE B OBITY U Ha
IPOU3BOJICTBE

PesynbraT 0Oyuenus | OOOCHOBBIBaTH  3HAYEHUE U IPUMEHEHHE
HEOPraHMYECKUX  BEIIECTB B  OBITOBOM U
MPOU3BOJICTBEHHON JAESATEIbHOCTA 4YEJIOBEKAa HX
(U3UKO-XUMUYECKUMH CBOMCTBAMU

OO111e KOMIETEHIINN OK 01, OK 02

OgHuM ©3 cambIX paclpOCTPAHEHHBIX CIOCOOOB CBapKW TUIABJICHUEM
SBJISICTCSI Ta30Bas CBapKa, KOTOpash MPOM3BOIAUTCS C OOpa3oBaHHWEM Ta30BOTO
IUIaMEHH B KaHallaXx cBapouHoil ropenku. OOpa3oBaHHE Ta30CBapOYHOTO
TUTAaMEHH HEBO3MOXKHO 0e€3 rasa areTmieHa. TeXHUYECKUH aleTHUICH MOTydYaroT
U3 KapOuaa Kaablus.

3axanue

1. OObsacHUTE, Kakoi (HM3MYECKUN TOKa3aTellb IMO3BOJIAET HCIOIh30BaTh
aleTUJICH JIJISl CBAPOUYHBIX padoT;

2. CocTaBbTe ypaBHEHUE PEAKIIUHU TTOTYUEHHUS allCTUIICHA;
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3. CocTaBbTe YpaBHEHUE PEAKIIMU TOPEHUS AlICTUIICHA;

4. Berunciaure 00bEM areTUICHa MOJIYyYeHHOTO U3 KapOuia Kajabllus Maccou
128 1, conepxkariero 5% npumecei, €cim BbIX0 alleTuieHa coctaBisaeT 80% ot
TEOPETUYCCKHU BO3MOMKHOTO.

4. MoJjiouHasi KHCJIOTA

Haszeanue tembl Tewma 4.3. «Oprannueckue BEIIECTBA B
KU3HEAEIATEIbHOCTH YesloBeka. [IponszBoacTso u
MIPUMEHEHNE OPTraHUYECKUX BEUIECTB B
IPOMBILLIIIEHHOCTH

Pesynbrar 0Oyuenusi | OOOCHOBbIBATH  3HAUYEHHE U NPUMEHEHHUE
OpraHWYeCKMX  BEIIeCTB B  OBITOBOM W
IIPOU3BOJACTBEHHON JIESITEIBHOCTH YEJIOBEKA HUX
(U3UKO-XUMHUUYECKUMH CBOMCTBAMU

OO1re KOMIETEHITNN OK 01, OK 02

[IpoMexXyTOUHBIM TPOAYKTOM OOMEHAa y TEIUIOKPOBHBIX >KMBOTHBIX
ABJISIETCSI MOJIOYHAsI KMCJIOTA. 3amax 3TOW KHCIIOThI KPOBOCOCYLIME HACEKOMBIE
yJIaBIUBAIOT HA 3HAYUTEILHOM PACCTOSTHUU.

3aganue

1. [Touemy Hacekombie (KOMaphl) OBICTPO HAXOMAT CBOIO JKEPTBY?

2. VYcranoBute (GopMylTy MOJOYHOM KHCJIOTHI, KOTOpas IIOMOTaeT
HAaCEKOMBIM HAXOIUTh TEIUIOKPOBHBIX JKHUBOTHBIX, €CJIM MAacCOBbIE JOJHU
AJIEMEHTOB B HeW cocTaBimsaoT: yriaepoga — 40,00%, Bomopoma — 6,67%,
kuciopoaa — 53,33%.

3. CocrtaBbTe CTPYKTYpHYIO (QopMyly MOJOYHOM KucIoThl. HazoBute
kucioty no Homenkinarype MIOITAK.

4. Ha ocHOBaHMM CTpPOEHHUSI MOJIOYHON KHCIIOTBHI CHAENaiTe BBIBOJ O €€
XMMHUYECKUX CBOUCTBAX.

5. Haligute B WHTEpHETEe WM JPYTrUX HCTOYHUKAX HHPOPMAIUIO O
MPUMEHEHUHN MOJIOYHOMN KUCIIOTHI.

2.1.4. 3aganus 1ad0paTOPHBIX padoT

JlaGopatopHble pabOTHI SBISIOTCS BaXKHOW YacThIO y4eOHOro Ipolecca 1o
JUCHUIUIMHE M CIOCOOCTBYIOT (OPMHUPOBAHUIO Yy OOYyYaroOlUMXCS YMEHHM
HCCIIEIOBAaTh XMMUYECKUE MPOLECChl U SBJICHUA (TUIaHUPOBaTh W MPOBOIUTH
XUMUYECKUE SKCIEPUMEHTBI, UCCIEAOBaTh BELIECTBA W IPOBEPSITH TUIOTE3BI,
oOpabaTpiBaTh W  HMHTEPIPETHUPOBATH  PE3ylbTaThl  JKCIEPUMEHTOB).
JlaGopatopHble pabOThl MO XHUMHHU TMPETYCMOTPEHBI B KaXIOM pasjelie
OCHOBHOI'O U MPUKJIIAIHOTO MOyJied (Tabir. 2).
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Tabnuna 2. JJabopaTopHbie pabOThI 10 XUMUU

Pasznea

JlaGoparopHnasi pabGora

Pa3nen 2. XumMuueckue
peaKuuun

JlaGoparopHuas padora 1. «Peakuun
TUIPOJIU3a»

Paznen 3. Ctpoenue u
CBOMCTBA HEOPTaHUYECKUX
BEIIICCTB

JlabopaTopHnasi padora 2. «CBolicTBa
METaJIOB U HEMETAJIOB)

Paznen 4. Ctpoenue u
CBOWCTBA OPTaHUYECKUX
BEIICCTB

JlaGopaTopHnas padora 3. «Ilonyuenue
ATUJICHA U U3YUYCHHE €TO CBOMCTBY

Pa3nen 5. Kunernueckue u
TEPMOJUHAMHUYECKHUE
3aKOHOMEPHOCTHU MPOTECKAHUS
XUMHUYECKUX peaKIui

JlaGoparopHasi pabora 4 (Ha BbIOOp)
«OnpeneneHne 3aBUCUMOCTHA CKOPOCTH
pEaKIMU OT KOHUEHTPALUH PEAruPYIOLIUX
BelecTB» Wi «OnpeiesieHre 3aBUCUMOCTH
CKOPOCTH PEaKLMH OT TEMIEPATYPhI»
JlaGopaTopHnas padora 5. «3y4yeHue
BIIMSIHUSL PA3JIMUHBIX (PAKTOPOB HA CMEIICHUE
XUMHUUYECKOTO PABHOBECUS

Paznen 6. lucniepcHbie
CUCTEMBbI

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

Paznen 7. KauecTtBeHHbIE
peakiuu 0OHapyKEHUS
OpraHUYECKUX U
HEOPTraHUYECKUX BEIICCTB

JlaboparopHasi pabora 7 (Ha BbIOOp)
«AHanuTHYECKHE peaknu KaTnoHoB -V
IPYIID WU «AHAJTUTAYECKUE PEAKIINU
AHUOHOB»

JlaGopaTopHasi padora 8 (Ha BbIOOP)
«KauecTBeHHBIE peaKlMK Ha OT/ICJIbHbBIC
KJIACChl OPTaHNMYECKUX BEIIECTBY» WIH
«KauecTBeHHBIN aHATTU3 OPraHUYECKUX
COCIMHEHUI 10 (YHKIIMOHATBHBIM TPYIIITAM))

Pasnen 9.1. UccnenoBanue u
XUMHYECKUN aHaAJIN3 00OBEKTOB
ouochepsl

JlaGopaTopHnas padora 9. «OCHOBBI
71a60paTOPHOM MPAKTHUKI
JlaGopaTopHnasi padora 10 (Ha BbIOOp)
«O4nCTKa BOJIBI OT 3arpsI3HEHUI»
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«Onpenenenne pH BOJbI U €€ KMCIIOTHOCTH
«OnpeneneHue )XeCTKOCTH BOJIbI M CTIOCOObI
€€ YCTPAaHEHUS»

JlaGoparopHnas padora 11 (Ha BbIOOP)
«OOHapyXeHHe HUTPATOB B IPOJYKTaX
MATAHUS

«HMccnenoBanue NpoIyKTOB MUTAaHUS Ha
HaJIM4KE YIIIEBOJOB (MyKa, TBOPOT, MOJIOKO,
HOTYpT) Ha HAJIM4YKE YTIIEBOJOB (Kpaxmall,
TIII0K03a, caxapo3a)»

JlaGopaTopnas padora 12 (Ha BbIOOp)
«OOHapyXeHHe HEOPTaHUYECKUX MTPUMECEN B
npo0Oax MoYBbI»

«Omnpenenenne pH BOIHON BBITSKKHU MMOYBBHI,
€€ KMCJIOTHOCTU U IIETOYHOCTH

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

TexXHOoC]epbl JlabopaTopHnasi padora 10 (Ha BbIOOp)
«OmnpeaeneHune XJIOPUAOB METOAOM
TUTPOBAHMS B TEXHUYECKOU BOJIE»
«OnpeaeneHne KECTKOCTH TEXHUUECKON
BOJIbI METOJIOM TUTPOBAHUS
JlaGoparopHuas padora 11. «Onpenenenue
COJIEpKaHMS YTIEKUCIIOro Ta3a B BO3AyXe
MTOMEIIEHHUS] SKCIPECC-METOIOM»
JlaGopaTopHnasi padora 12 (Ha BbIOOP)
«M3roroBneHue Kpacok (moa00op MUrMEHTOB
1 CBSI3BIBAIOIINX BEIIECCTB))
«HMccnenoBanre CBOMCTB BSKYIIUX BEIIECTB
Ha MPUMEpE TUTICA»

Oo6opynoBanne 1ad6opaTopuu U padoYuX MeCT JA00PATOPHU: MEH3YPKU,
MUNETKU-KaNeIbHUIIBI, TEPMOMETPBI, MHUKPOCKOM, JIyIbl, HpPEIMETHbIE U
MMOKPOBHBIE CTEKJA, IUIAHIIETHI JJI KamelbHBIX peakiuii, (uiIbTpoBalbHas
Oymara, IPOMBIBAJIKHA, CTEKJISTHHBIC MPOOUPKU, PE3UHOBBIE TIPOOKU, (poHApPUKH,
HA0Op pPEaKTUBOB, CTEKJISIHHbIC MAaJOYKH, IITATUBBI [JIsi TPOOUPOK; MEpHbIC
UIUHAPBI, BOPOHKH CTEKJISIHHbIE, BOPOHKH JeNIUTENbHbIe uIHHApuYeckue (50—
100 wmi), crynku ¢ mnectukoM, (aphopoBble YalIKH, MUHUETHI, (QUIBTPHI
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OyMmakHble, BaTa, Mapis, YacOBBIE CTEKJA, JJIEKTPOILTUTKH, J1a0OpaTOpPHBIC
IITATUBBI, CIIUPTOBBIE TOPEJKH, CIIMYKH, MPUOOp ISl TOJy4EeHHs Ta30B (WM
npoOupKa ¢ ra300TBOJHON TPyOKOil), nep:karenu Ajis NPOOUPOK, CKISIHKHU IS
XpaHEHHUs PEaKTUBOB, Pa3IaTOUHbIE JIOTKH, XuMuueckue ctakansl (50, 100 u 200
MJ1); IINATENIN; TUHUETHL, TUT€IbHbIE NIUILbL, CEKYHAOMEpPHI (TailMepbl), MEPHBIE
npobupku (Ha 10-20 mi1) m mepaBIe KOTOBI (25, 50, 100 1 200 M), BoasHas OaHs
(unm TepMOCTaT), CTEKIISTHHBIC MATOYKH; KOHUYECKHE KOJIOBI /i TuTpoBanus (50
n 100 mi1); MHAUMKATOpHBIE MOJOCKM A onpeaeneHus pH u cranmaptHas
WHJVMKATOpHAs LIKAJIa; YHUBEPCAJIbHbIA MHAWKATOP; nunetkd Ha 1, 10, 50 mu
(wmu mo3atopbl Ha 1, 5 u 10 mi), OrOpeTKU AJis TUTPOBAHUS, MEAUIIMHCKUE
mmpuilel Ha 100—150 Mo, tabopaTopHble W/ WM aHATUTHYECKHUE BeChl, pH-MeTphI,
CYIIWJIbHBIN miKad, U Jap. 1abopaTopHOE 000PYAOBaHUE.

[IpuBeneM mnpumepsl Ja0OPAaTOPHBIX PadOT MO pazneny 2 «XUMHUYECKHE
peakunmn» u pasneny 4 «CTpoeHue u CBOMCTBa OPraHUYECKUX BEILIECTBY.

Pasznes 2. Xumuueckue peakuuu. Jlaboparopuas padora 1. «Peakuumn
THAPOJIH32»

HasBanue tembl Tema 2.2. «DIeKTpoIUTHYECKAS TUCCOLUAITNS U
WOHHBIA OOMEHY

PGBYJ'IBTaT O6Y‘I€HI/I$I CocTaBisaThb YpPpaBHCHUA XHMHUYCCKUX PCAKIHUH
MOHHOTO OOMEHa C Y4aCTUCM HCOPTraHHYCCKHX
BCIICCTB

OO1ue KOMIETCHITUN OK 01, OK 02

1. Bonipocsl AJ141 10yCKa K J1a0OpaToOpHOil padore

a) chopMyJIUpYHTE LIEeb MIIAHUPYEMOT0 SKCIIEPUMEHTA;

0) 00BSCHHUTE, KAKOM MPOIIeCC Ha3bIBAIOT THAPOIN30M, KaKOi OH OBIBACT;

B)  OOBSACHHTE, KaKWe  CYIIECTBYIOT  CIOCOOBI  JIOKa3aTelbCTBa
CYIIIECTBOBAHMS TUPOJIN3a HEOPTAHUUECKUX U OPTaHUYECKUX BEIIECTB;

') 00OBSICHUTE, KAaK COCTAaBJISICTCSl ypAaBHEHHUE TUPOIIN3A;

o) o0BsicHuTe, 4uro Takoe pH? Kak 3aBHCHT JaHHBI TOKa3aTeiab OT
KHCIIOTHOCTH MJIM OCHOBHOCTH CPEJIbl pacTBOPA;

€) OOBSICHUTE XOJI BBITIOJIHCHUS SKCIIEPUMEHTA TI0 PEIICHUIO KaYECTBEHHBIX
3aj1ay;

) TIEPEUUCITUTE OCHOBHBIC ACTIEKTHI COONIOJCHUS TEXHUKU OE30MacCHOCTH
pHu pabOTe ¢ arpeCCUBHBIMU peareHTaMu (TUIPOKCHUI HATPH).

2. IlpoBeneHue onbITOB

OobopynoBanme u mocyaa PeakTusbl
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1. CrexnsiHHBIE TPOOUPKH 1.  PactBop NaOH
2. IltatuB A npoOUpPOK 2. PactBop NaySOy
3. PactBop AICl3
4.  PactBop Nay,COj3
5. PactBop Cu(OH),
6. KucnoTHO-OCHOBHBIN HHIUKATOP

AJIropuT™ npoBeaeHnst onbita Ne 1

Bonpocsl u 3a1aHus

3apanme Ne 1. B Tpex npobupkax 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. Hanmuts B mpobupky 1-2 M
pacTBopa kapOOHaTa HATPU.

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 JJI ONPENEIICHUS CPEAbI
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) npuiuts 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. [IpoBepUTh 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 3aganus

30




3ananue Ne 4. [IpoOiaeMHBIN 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 MUTHEBOU COIBI
JUIS1 TIOJIOCKAHUS MPU BOCTIAJIUTEIIBbHBIX
3a0oneBanusix ropia? Kakosa posib
ruapoausa B mpupoae? Ilouemy pactBop
MbLIa TIEHUTCS B BOAE?

3. O0padoTKa pe3yJbTaTOB ONBITOB

1. IIpoananu3upoBaTh COOTBETCTBHE IIOIYYEHHBIX pE3YJbTATOB THUIIAM
ruaponusa. CaenaTbh COOTBETCTBYIOIIUE BHIBO/IBI.

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

Paznen 4. CrtpoeHue ¥ CBOHCTBA OpPraHMYeCKHMX  BelIeCTB.
JlabopaTopnas padora 3. «IlosryuyeHne 3TUIeHA U H3yUeHHeE €ro CBOICTB)

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 J1a0OpaTopHOil padore

a) chopMyJIUpyHTE 1IEeTb TIIAHUPYEMOTO SKCIIEPUMEHTA;

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

B) OOBSICHUTE, KAaKUMH XHMHYCCKHMMH CBOWCTBAMH OOJIAJIafOT BEIIECTBA
JAHHOTO KJlacca, KaKWe KAa4deCTBEHHBIC peEaKIuu JUIsi WX OOHApYKEHUs
UCTIONB3YIOTCS;

') OOBSICHUTE, KaK MOXKHO TOJTYYUTh BEIIECTBA JAHHOTO KJIacca COCAMHEHUN
B JJAOOPATOPHBIX YCIOBUSIX;

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

€) TePEUHCINTEe OCHOBHBIE ACIEKTHl COONIOACHUS TEXHUKH OE€30TacHOCTH
nmpu pabdore ¢ JIBXK (3TWIOBBI CHOUPT), arpecCUBHBIMH peareHTaMu
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(KOHIIEHTPUPOBAHHAS ~ CEpHAs  KHCJIOTA), HarpeBaTeIbHBIMH  MPUOOpaMu

(ciupTOBKA).
2. IlpoBeneHne oNbITOB
O6opynoBanue u nmocyaa PeakTusbl
1. CrexnstHHBIE TPOOUPKH 1. KonuentpupoBaHHsiii pactBop H2SO4
2. IltatuB A npoOUpPOK 2. OTUJIOBBIN CIUPT
3. CnupToBkKa 3. PactBop KMnQO4
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 MJI 3THIIOBOTO 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).
3aKkpbITh TPOOUPKY MPOOKOH € Ta300TBOIHOM
TPYOKOM, 3aKPENUThH €€ B IITATUBE U OCTOPOKHO
HarpeTh CoepKUMoe mpooupku (puc.1)

NeCOK

C,H,OH
l:I?SSO (1:3)
4

(xomi.)

Br, KMnO“

1. Yto mpoucxonut B
npobupke? YUro
HaboaeTe?

2. K kakoMy Tumy
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 npobupKy HAMIUTH 2—3 M OpOMHOM
BOJIbl, OITYCTUTh Fa300TBOJIHYIO TPYOKY A0 THA 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¥ CITUPT)

H,SO0,

3. O6paboTKa pe3yJbTaTOB ONBITOB

1. Tlpoananu3upoBaTh COOTBETCTBUE MOJYUYEHHBIX PE3yJbTATOB CIIOCOOAM
MOJIyYeHUs] HEeNpeeabHbIX YIJIEBOJOPOJOB psina dTuieHa (ankeHoB). Caenatb
COOTBETCTBYIOIIUI BBIBOJ.

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

3. ChopMynupoBaTh BBEIBOJ] O cIoco0ax oOHApYKEHHUS dTHIICHA.

2.2. KoHTposbHO-U3MepuTeibHbIe MaTepuaJibl pyOexHoOro
(TeMaTH4eCcKOro) KOHTPOJIS MO TUCHUILTHHE « XUMUD)

PyOexnplii  (TeMaTHUeCKWil) KOHTPOJIb TO JAWCIHUIUIMHE  «XUMUSD)
IpOBOAUTCS B (hOpME KOHTPOJBHBIX padOT MO pa3feiaM OCHOBHOI'O MOJIYJIS Ha
OTJIETIbHBIX 3aHATHUSIX, KEHCOB M Y4€OHO-UCCIIEA0BATEILCKUX TPOECKTOB.

2.2.1. KonTpoJibHbIE pad0THI N0 pa3aejiam

KoHTponbHble paboOThl MO XUMHH KaK KOHTPOJIHHO-U3MEPHUTEIILHBIE
MaTepuaibl pyOeKHOTO KOHTPOJIS 3aBEPIIAIOT M3ydeHHe | Wiau 2 TeMaTHYeCKUX
pa3zieJI0B OCHOBHOI'O MOAYJIS.

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

KoHntposnbHas paboTa coepKuT YeThIpe BUAA 3aJaHUi:

1. 3agaun Ha cOCTaBlIEHHE XUMUYECKUX (POPMYIT TIBYXaTOMHBIX COEIMHEHUN
10 UX HA3BaHUIO.

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

3. 3agaHusi Ha COCTABJICHUE MOJEKYJISIPHBIX U MOHHBIX PEAKUUM TUIpoJin3a
COJIeH, YCTAHOBIIEHUE U3MEHEHUS! KUCIIOTHOCTU CPEJIbI.

4. 3agaud Ha pacyeT KOJIMYECTBEHHBIX XapPaKTEPUCTUK [0 YPABHEHUSIM
XUMUYECKUX pEeaKlMii: MaccoBOM WM OOBEMHON [0JIM BbIXOJA MPOAYKTa
peaKkIuu COCIUHEHUS! OT TEOPETUUECKH BO3MOXKHOTO; OOBEMHBIX OTHOIICHUM
ra3oB; KOJIMYECTBEHHBIX XapaKTEPUCTUK HCXOAHBIX BEIIECTB M MPOIYKTOB
peakuuu; Macchl (00BEM, KOJIMYECTBO BEIIECTBA) MPOAYKTA PEAKIUH, €CIU OJIHO
W3 BEIIECTB JAaHO B BHJE pacTBOpa C OINPEICICHHOM MacCOBOM JOJIEH
PacTBOPEHHOIO BEILIECTBA.

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

KoHTtposibHas padoTa COIEpKUT TPU BHIA 3aJaHUIA:

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:
ONpENIEJICHHE KJlacCa HEOPraHMYEeCKHUX BEIIECTB, HA3bIBATh HEOPraHUYECKHUE
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(OTEPHBIX AIEMEHTOB; HEOPTAaHUYECKUX KUCIOT, OCHOBAHUM U aM(pOTEPHBIX
TUAPOKCUIOB, HEOPraHUYECKHUX COJIEH, XapaKTEepU3YIOIIMX WX CBOWCTBA U
CIIOCOOBI OJTYYEHUSI.

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

KoHnTtposbHast paboTa COCTOUT U3 MSTH BUAOB 3a1aHHIA:

I. 3amanuga Ha COCTaBJIICHME HA3BaHWW OPraHUYECKUX COCIAMHEHUN TI0
XUMHUYECKUM (hopMysiaMm (B T.4. CTPYKTYPHBIM) C UCIIOJIb30BAHUEM TPUBHUAILHON
WJIM MEKIyHApPOIHON CUCTEMAaTUYECKOW HOMEHKIIATYPBI.

2. 3amaHus Ha COCTaBJIEHUE TTOJIHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (OPMYIT

OPraHMYCCKUX BCIICCTB OTACJIbHBIX KJIACCOB I10 UX HA3BAHUAM B COOTBCTCTBHU C
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MEKTyHapOIHOW HOMEHKJIATypOHU.

3. 3amaun Ha omnpejelneHre npocTedmieil  GopMyabl  OpraHMYECKOU
MOJIEKYJIbI, UCXO/ISl U3 DJIEMEHTHOTO cocTaBa (B %).

4. 3amaHuss Ha COCTABJICHUE YPAaBHEHUW XUMHUYECKUX  PEAKLHUM,
WUTFOCTPUPYIOUIUX XUMHUYECKHME CBOMCTBA C yY4E€TOM MEXAHHU3MOB NPOTEKAHUSA
JAHHBIX PEAKIUHA M TEHETUYECKON CBSI3M OPraHMYECKUX BEIIECTB pPa3HbIX
KJIACCOB, B T.4. LEMOYKHU NPEBPALLECHUN.

5. PacueTrHble 3324 110 YPaBHEHUSAM PEAKLMM C YYaCTHEM OPTraHMYECKUX
BEILIECTB.

Pa3znen 5. KuHermyeckue M TepMOAUHAMHUYECKHE 3aKOHOMEPHOCTH
nporekanusi XumMu4yeckux peaknuii. KonTpoabnas paGora «CkopocTh
XHMHUYECKOH peakuuy U XUMHYeCKoe pABHOBeCHe»

KoHTtposibHas paboTa COCTOUT U3 TPEX BUAOB 3aaHHIA:

1. PacuerHble 3aja4l Ha U3BMEHEHHE CKOPOCTH XMMHUYECKUX B 3aBUCHUMOCTHU
OT KOHILIEHTPAllUX PEArupyronIuX BEIIECTB U TEMIIEPATYPBHI.

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

3. 3amanus Ha npuMeHenue npuHinuna Jle-lllatense s HaXO0XKIEHUA
HaIlpaBJICHUS! CMEIICHHS] PABHOBECHS XMMUYECKON pEaKIMU U aHalIu3 (paKkTopoB,
BJIMSIOIIMX HA CMEIIEHHE XUMUYECKOTO PaBHOBECHS.

Paspgen 6. [Aucnepcubie cucrembl. KoHTposbHasi padora mo Tteme
«JlucnepcHbie cUCTEMBbD)

KoHnTtposnbHast paboTa COCTOUT U3 JIBYX YaCTEH:

1. 3amaun Ha MPUTOTOBJICHUE U pACUYET KOHIIEHTpAIIMU PacTBOPOB (3 3amauun
Ha pacTBOpEHUE, pa3daBICHNE, CMEIIMBAHUE PACTBOPOB).

2. 3amaHusi Ha JUCTHEPCHBIE CHUCTEMBI, HCHOJb3yeMble B OBITOBOW U
MIPOU3BOICTBEHHOM JIEATETLHOCTH YeJI0BEKa (B BUJI€ TECTOBBIX 3aJIaHUN).

[IpuBeneM npumMepsl 3a1aHU KOHTPOJIBbHON padboThl o Teme «CTpoeHune u
CBOIICTBAa OPraHMYECKHUX BelLIEeCTB», KOTOPas IMPOBOJUTCA IIOCIE H3Y4YEHUS
oOy4Jarorumucs paszzena 4.

[To uroram u3yuenus: pazgena 4 «CTpoeHne U CBOMCTBA OPraHMYECKHX
BellleCTB)» o0yJaronuecs OyayT CIOCOOHBI:

— ONpeNensaTh MPUHAJICKHOCTh BEIIECTB K Pa3IMYHBIM  Kjaccam
OpraHUYEeCKUX COCTUHEHUI; TOMOJIOTH U U30MEPHI;

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

— XapakTepu3oBaTh CTPOCHHE M XUMHUYECKHE CBOWCTBA M3YUYEHHBIX

OPraHUYECKUX COCIUHCHUMN;
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— 0OBACHSTH 3aBUCUMOCTb CBOMCTB OPraHUYECKUX BELIECTB OT UX COCTaBA U
CTPOCHUS;

— IIPOBOJUTH BBIUUCIEHUS 110 XUMUUECKUM (HOpMyIaM U YPaBHEHUSIM.

TemaTudeckuil KOHTPOJIb OCYIIECTBIISIETCST MeToI0M TectupoBaHus (I) wium
B (popMe MUCHMEHHOUW pabOThI, BKIIOYAIOLIEH MPAaKTHUYECKUE 3aJaHMs U 3a/lauu
(1n).

IIpuBenem npuMep KOHTPOJIbHON pPadoThbI B (pOpMe TECTOBBIX 3aJaHUU
(.

1. BemiecTBO, COCTaB KOTOPOTO BBIPAXKEH MOJIEKYJsipHOU (hopmymoit CzHsg,
OTHOCHUTCS K KJIaccy:

1) apensl

2) aJKaHbI

3) aNKeHsI

4) alIKUHBI

2. HazBanue BemiectBa, (hopmyna kotoporo: CHs-CH(CHs)-CH,-CH2-OH

1) 6yranon-2

2) neHTanoN-2

3) 2-meTunOyTanos-4

4) 3-meTrnoyTanon-1

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

1) Tonyon

2) aTuneH

3) rmiepuH

4) npoma”ou

4. BemecTBo, Ha3BaHKE KOTOPOTO MPOMHOHOBAsS KUCIOTa, UMEET (OpMyIly:

1) C,HsOH

2) (CHs).NH

3) CH3-CH,-COOH

4) C3HyOH

5. g aikaHOB XapakTepHa peakuus:

1) npucoenunenus: Hy

2) XJIOpUPOBAHUS HA CBETY

3) obecuBeunBanus pactBopa KMnO,

4) nonumepuzauu

6. MeTtaHon pearupyer c:

1) Hatpuem

2) BOIIO

3) BOIOpOJIOM

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

1) AgNOs

2) NaCl

3) Na,COs3

4) H,0

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 peakuun CoHetCl,—CoHsCl+-HCI sBsiercs:

1) peakiueii 3aMmeleHusl, MPOTEKAIOIIEH M0 PaAUKAIIbBHOMY MEXaHU3MY

2) peakuuen NpucoeMHEHMs], MPOTEKAIOIIEH 110 PAIUKATBHOMY MEXaAHU3MY

3) peakiuel 3aMelIeHus], NPOTEKAIOIICH 0 HOHHOMY MEXaHU3MY

4) peakuueil NpuCOeTUHEHMs, TPOTEKAIOIIEH IO HIOHHOMY MEXaHU3MY

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

1) sTanon

2) riroko3a

3) rnuuepuH

4) kpaxman

11. YcraHoBuTE COOTBETCTBHE MEXKIYy Ha3BaHUEM BEIIECTBA U KJIACCOM
(Tpymrmoii) opraHU4eCKUX COCTUHEHUMN, K KOTOPOMY(-0ii) OHO TTPUHA/IJICHKUT.

Ha3zBanue Bemecrna

A) CH;COOH

b) CH3-CH>-CH3

B) CH,=CH-CH>-CH3

I') CH3-CH>-OH

Knacc oprannueckux coeTMHEHUM

1) omHOATOMHBIE CIUPTHI

2) yrieBosl

3) kapOOHOBBIE KHCJIOTHI

4) apoMaTHYECKHUE YTIIEBOIOPOIbI

5) HenpeeNbHbIE YIIIEBOIOPO/IbI

6) npeaenabHbIE YTIEBOJOPOIbI

12. B cxeme npeBparnieHui

1500°C Cakr +Br;
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CH4 — X; — 6en3on — X

BelecTBaMU X1 U X2 COOTBETCTBEHHO SIBJISIOTCS:

1) aneTunen

2) 3THIICH

3) OpomOeH30

4) x10pOeH30

5) dbenon

6) LIUKJIOTeKCaH

13. Onpenenure MosekyJsipHyto GopMyJy BellecTBa, coaepsxkaiiero 37,5%
yraepoaa, 50% kucnopona u 12,5% Bogopoaa. OTHOCUTENbHASA INIOTHOCTD MTAPOB
ATOrO BEIIECTBa MO BOJOPOAY paBHa 16.

1) CH3;0OH

2) C,HsOH

3) HCOOH

4) CsHsOH

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

1)6,2n

2)3,1n

3) 12,750

4H11,2n

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

1. [laliTe Ha3BaHUS OPraHUYECKUM COCIUHEHUSIM TI0 XUMHUYECKUM
dbopMynam ¢  UCHOJIb30BAaHUEM  TPUBHAIBHOW  WJIA  MEXKIYHApPOJHOMN
CHUCTEMaTHYECKOW HOMEHKJIATYPHI:

a) C2H5OH

6) (CHs)NH

B) CH3-CH(NH,)-COOH

F) C3H9N

,Z[) CH3CH2HC:O

e) CeHsCHzOH

2. CocraBbTe TIOJHBIE W COKpAUIEHHBIE CTPYKTYpHbIE (POPMYIIbI
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) 6yraaueH-1,2

) 2-MeTwinpornanoi-1

K) OyTuH-1

3) aMMHOYKCYCHAasl KUCJI0Ta

3. CocraBbTe ypaBHEHHMS XHUMHYECKUX PEAKIHUA COIVIACHO CXEMe

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

VYKaxKkuTe TUI U MEXaHU3M peaKklii, HA30BUTE 00pa30BaBIINECS BEUIECTBA.

4. Onpenenute MOJEKYJSIpHYI0 (popMyily BeliecTBa, conaepxkaiiero 37,5%
yriepona, 50% kucnopona u 12,5% Bogopoaa. OTHOCUTENBHAS TIJIOTHOCTH MapoOB
3TOr0 BEIIECTBA M0 BOJAOPOAY paBHa 16.

5. CkonpKO JUTPOB BOJOpoJa MoTpedyercss mis oOpazoBanusi 10,2 T
STUJIOBOTO CIHUPTa W3 aleTalbJeruga, €clid BbIXOJ MPOAYyKTa peakiuu
coctaBisieT 80%?

2.2.2. Keiicol

Kelicbl ncnonb3yroTcs B KauecTBE OLIEHOYHOTO CpEICTBA B pazneiie &
NPUKIAAHOTO  MOJYJsA, MX  COAEpKAaHWE  ONpeleisieTcss C  Y4eTOM
Mpo(eCCHOHAIBHOM  HalpaBlIeHHOCTH oOpa3zoBarenbHOil mporpammsel  CIIO.
[IprmMepbl BO3MOKHBIX TEM KEHCOB:

1. IloremsieHne kiauMMaTa ¥ BBICBOOOXKJICHHE Ta30BBIX THAPATOB CO JHA
OK€aHa.

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. BogoponHast sHepreTuka.

[IpuBenem npumeps! keiicoB no xumuu (aBrop ['omybeBa Muna bopucosHa,
yuuTess XuMuH, hitps://urok.1sept.ru/articles/636947).

Keiic Nel. «XJ10p B KH3HU 4€JT0BEKA))

B Snonun oO6benuHeHHbIMU cujlaMyd HanmmoHaabsHOTO MHCTUTYTA 37I0POBbS

u IlpedexrypHoro yHuBepcurera CHI3YOKH OBLIO MPOBEICHO HCCIEIOBAaHUE.
VYueHble BBISICHUIIA, YTO E€CTECTBEHHBIC OPraHUYECKHUE BEIECTBA BCTYNAKOT B
pEaKIMIO C XJIOPUPOBAHHOM BOAOW M3-TI0JI KpaHa, 00pa3ysl OMACHbIE COSAMHEHMUS,
KOTOPBIE MOTYT CIIY’KUTh IPUYMHOU paka. Takue COeIUHEHUs Ha3bIBatOTCI MX,
TO ecTb «MyTares ukc» unm «Heus3BecTHbI MyTareH».

3aganus:
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1. Ilpennoxute crnocoObl YMEHBIIEHUS SIOBUTOrO BIMSHUS XJIOpa B
NIUTHEBOM BOJIE HA OPraHU3M YEJIOBEKA.

2. Ucxonst u3 cBoeH KU3HEHHON MPAaKTUKH, TPUOIU3UTEILHO pacCUUTaNTe,
CKOJIBKO XJIODUPOBAHHOM BOJBI Bbl HCIIOJB3yE€T€ B TEUEHUE JHS M ISl KaKHX
uesnein?

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

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

5. Haiiautre AONMONHUTENBbHYI0O HHPOPMALMIO O 3aMEHE XJopa IpH
o0e33apakMBaHUU BOJBI.

6. HUccnenyiite pasnmuuHble TOBaphl OBITOBOM XHMHH B CBOEM JIOME.
CocTaBbTe CIHCOK XJIOPCOAEPKAIINX COSAMHEHUH, YKAXKUTE MEPbl 0€30MacHOCTH
pu pabOTe C HUMH.

Keiic Ne2. «Bogopoaomoouiu — mar B Oyayuiee»

AstoMobmmn Honda FCX Clarity Ha BOJOpOAHBIX TOIUIMBHBIX 3J€MEHTaX
e3nat no gpoporam EBporbl ¢ 2009 roga. B 2011 rogy Honda npucoenununacey
eBporeiickomy maptHepcTBY 3KkosnoruuHo sHepruu (Clean Energy Partnership),
MOCJIE€ YEro BbIBEJIAa HA MEPBbIA IUIAaH MPOU3BOJACTBO 3KOJIOTUYECKH YHCTBIX
aBToMoOuiei. A Ha Ilsrom MockoBckoM 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, pabOTaIOMMX 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 cemMbe WM Yy BalllUX 3HAKOMBIX €CTh aBTOMOOWIIH,
MOJICYMTANTE, CKOIBKO MPUOJIM3UTENBHO JIMTPOB OCH3MHA, ra3a U KaKou MapKu
UCIIOJIb3YETE €KEIHEBHO.

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

2.2.3. YueOHO-HMCC/Ie10BATEILCKUI TPOEKT

Y4eOHo-uCCIe10BaTENBCKUIM MPOEKT SBJISIETCS OCHOBHBIM CITOCOOOM OLICHKHU
pe3yabTaToB 00yueHUs, CHOPMUPOBAHHBIX Yy OOYYaIOIIUXCS B XOJE€ OCBOCHMS
NPUKIAAHOTO MOIydss XxuMun B pazgenax 9.1. m 9.2. HccnegoBanuwe u
XUMUYECKUN aHamn3 O0BEKTOB Ouocheprl/TexHochepsl (¢ ydeToMm Oymaymien
MpoeCCUOHATILHOM S TEIBHOCTH).
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[IpuBenemM mpumep MPOEKTHOTO 3aJaHusi, paboTa HaJg KOTOPBIM
HAYMHASTCSl C Havaja pasjielia, a JIETAIbHOE BBIMOJHCHUE 3a/laHUi B TpyNmax u
odopmileHHE pPe3yIbTaTOB MPOCKTHOW IEATEIBHOCTH IMPOU3BOJIUTCS B KOHIIC
U3y4eHUs pa3zena.

OOmass TemMa NpOEKTa, MPUBEIEHHAs HWXKE, B  JaJbHEHIIEM
JIEKOMIIO3UpYyeTCa MO (paceTHOMY MPHUHIMIYY B 3aBUCUMOCTH OT IOJIy4aeMOi
oOy4JaronuMucs cnenuaibHocTH (Tpodeccun), a TakkKe Kakaas TpyIna MOXKET
paccMoTpeTh Oosiee YriayOJIeHHO OJIWH W3 O00SM3aTEIbHBIX COJEPIKATEIBHBIX
KOMITOHEHTOB (TIOJITEM) MPOEKTa.

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

IIpobaema wucciaegoBaHMsi: OINpECICHUE BO3MOXXHOCTH  pa30MBKHU
[[BETHUKa B COOTBETCTBMM C JU3aHEPCKUM 3alpOCOM U HEOOXOIUMOCTU
aJanTalyy AU3aiHEPCKOTO MPOEKTa K MOYBEHHBIM U KIIMMATHYECKUM YCIOBUSAM
HA OCHOBAaHUHU UCCIEAOBAHUA XUMHYECKOTO COCTaBa IOYB MPEIJIOKEHHOTO
y4dacTka.

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

3agayu npoekra:

1) ucciaenoBaTh XMMHUYECKHI COCTaB, CTPYKTYPY, KHUCIOTHOCTH TMOYBHI Ha
MPEIJIOKEHHOM yUacCTKeE;

2) uccrnenoBaTh MHCOJIALIMIO OTBECHHOIO JJIsl IBETHUKA yYacCTKa;

3) mpeasioKUTh MEphl MO YIYUIIEHHIO KadecTBa MOYBHI MyTEM BHECEHMS
pa3iaNuYHBIX yAOOpeHHdH U J100aBOK Ha TNPEUIOKEHHOM Yy4YacTKe B Ciyyae
HEOOXOJIMMOCTH;

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

5) cocTaBUTH MOCATOYHYIO 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
MPeJI0AKEHHON OUBBI JIJ1s1 00yCTPOICTBA IBETHUKA;
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— CIOCOOHOCTh HMCTOJB30BaTh COBPEMEHHBIE CPEICTBA TOWCKA, aHAIHM3a U
UHTEprpeTauuu uHbOpMali, W  HUHPOPMALMOHHBIE  TEXHOJOTUU IS
BBITTOJIHEHUSI 3a)1a4 ITpodeccroHalibHOM AesTenbHocTH (OK-2);

— cocoOHOCTh A(h(PEKTUBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJUICKTHBE
u xomanje (OK—4).

Pe3ysbTaT NpoeKTHOI padoThl 00y4aKOIIerocs:

— MakeT / BujeoMaTepua / medatHeie cpeacTBa / 3D-Moaenn KOCMUYEeCKOi
TEXHOJIOTUH; TPE3CHTAIUs PE3YyIbTAaTOB HCCIEAOBAaHUS Ha MPOQPECCHOHATBHBIX
KOHKYpCax.

®opmMa npeacTABJIEHUs Pe3yJbTATOB MPOEKTHON padoThI:

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

Bo3Mo:xHbIE BADHAHTHI T€M MPOEKTOB:

1. HccnemoBanue cocraBa MHHEPAJIbHOW BOJABI M PEKOMEHJIAIMU IO €€
UCIIOJIb30BAHUIO.

2. MHccnemoBaHue pa3pylialOnIero JEWCTBUS NPUPOJHOM BOABI HA
CTPOUTENBHBIE MATEPUAIBI.

3. CocraBiieHHE MTPOEKTA I[BETHUKA/Oropoaa/caia B 3aBUCUMOCTH OT COCTaBa
MPOaHAIU3UPOBAHHBIX IOYB B COOTBETCTBUM C JU3AHEPCKUM 3alpoCcoOM
(MOHOXpPOMHBI  I[BETHHUK,  I[IBETHUK  OJIHOJICTHUKOB, = MHOTOJICTHHUKOB,
JIEKOPATUBHBIN Oropoj U Ip.).

4. CocraBieHue COaJIaHCUPOBAHHOTO MEHIO Ha JeHb (HEAel) B
3aBUCHUMOCTH OT COJIEpkKAHUS XUMHUYECKUX MAKpO U MHUKPOIJIEMEHTOB B
IPOJIYKTaX MUTAHUS.

5. UccaenoBanue KayecTBa MUTHEBOM BOJIBI.

6. HccnenoBanue mpoO BOJONPOBOJHOM BOJBI Ha MPEIMET YCTpaHEHUs
KECTKOCTH.

7. YcTpaHeHUE KECTKOCTH BOABI B CEIIBCKOXO3SIMCTBEHHOU 1€ TETbHOCTH.

8. KoHTpoJib KauecTBa TEXHUYECKOM BOJBI Pa3HBIX BUJOB B COOTBETCTBUU C
Meroaukamu 1o 'OCT.

9. Co3nanue 1eKOpaTUBHOM IITYKATYPKHU.

10. TIurMeHTHI B U3MIETUSIX U3 CTEKJIA.

11. HccnepoBanue pa3pylIaroOlIero ACHUCTBUS BOJbl Ha CTPOUTENIbHBIE
MaTepualbl.

12. Omnenka cocTostHUs BO3ayXa paboued 30HBI CHENUANMCTa (TEXHOJIOora,
CTpOUTENS W T.OI., C Y4EeTOM 00JacTH Npo(ecCHOHATBHON MESITEIBHOCTH) B
COOTBETCTBHU C HOPMATUBHBIMU JJOKYMEHTAMU
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2.3. KoHTpoJbHO-U3MepHUTe/IbHbIE MaTEePHAJBI  NMPOMEKYTOYHOM
aTTecTalluM MO0 JTUCHHUILIHHE « XMMUD)

[IpoMexyTouHass arrecTauus MO AUCHUIUIMHE «XUMHSD» MPOBOAUTCA B
dopme sk3aMena. Kaxplil 5K3aMEeHAIIMOHHBIA OMJIET COCTOUT W3 TpeX 3aJaHuil:
1) Teopernueckoe 3aJaHUE B BHUJIE BOIPOCA U3 TEOPETUUYECKOIO COACPIHKAHUS
OCHOBHOI'O M NPHUKJIAJHOIO MOJIYJIEH; 2) MPaKTHUYECKOE 3aJaHue (COCTaBIICHHE
YpaBHCHUN XHUMHYECKHUX pEAKIUA C y4aCTUEM HEOPraHUYEeCKUX WU
OpraHUYECKUX BEIIECTB, B T.4. I[EMIOYEK MPEBPALICHUN U KAUYECTBEHHBIX pEaKIUui
OoOHapyKEeHHUsI; XUMUYECKUX (OpMYIT HEOPraHUYECKUX U OPTaHUYECKUX BEIECTB,
B T.4. CTPYKTYPHBIX; 3aJaHus II0 HOMEHKJIAaType HEOPraHUYeCKuX U
OpraHUYECKUX BEUIECTB; OLIEHKA U3MEHEHUs CKOPOCTH XUMHUYECKOW peakuuu U
HalpaBJICHUS CMEIICHUS pPaBHOBECHS C UCIOJb30BaHUEM mnpuHiuna Jle-
[Ilarenpe; OLIEHKA XWMHUYECKOIO CcocTaBa MU OOOCHOBaHUE NPUMEHHUMOCTU
o0bekTa OMO- WU TexHocdepsl W T.I.); 3) pacueTHas 3angadya (pacyuerbl MO
YPaBHEHUIO XUMHUUECKUX PEaKIMii, pacueT MacCOBOM 10U (MacChl) XUMUYECKOTO
aneMeHTa (COeIMHEHUs]) B MOJEKyJle (CMeCH); OmpeleleHue MNpOCTeHIe
dbopMysbl OpraHUYECKON MOJEKYJbI, UCXOAS M3 DJIEMEHTHOTO coctaBa (B %);
pacyeTsl TEIIOBBIX 3(P(GEKTOB XUMUYECKUX PEaKIMi; pacdyeTbl 3aBUCUMOCTH
CKOPOCTH XMMHUYECKOU peaKkIuy OT KOHLEHTPALIMKU U TEMIIEPaTyphl U T.I1.).

[IpuBenem npumep IK3aMEHAIIMOHHOTO OWIIeTA.

3ananue 1.

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

3aganme 2.

JlaHa cxema npeBpaeHui.

C2H5OH Al1203, 400°_, X1 KMnO4, H20, 0-20°_) X2 HBr (u36.), t X3 t STUH —
—>C2H4O

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

3aganme 3.

Onpenenure MacCoBBIC 10U XMMUYECKUX 3JIEMEHTOB B OKCHUJIE aJTFOMHUHUS
Al;O3 u BbIpa3uTe UX B MPOIICHTAX.
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3ak/jIoYeHue

Takum oOpa3om, (OHA KOHTPOJBHO-U3MEPHUTENBHBIX MaTEpPHAIOB IO
JUCLHUIUIMHE «XHMHsD» COCTOMT M3 KOHTPOJIBHO-MU3MEPHUTENBHBIX MATEpUAJIOB
TEKYILEro, pyoeKHOro (TEMaTHYECKOI0) KOHTPOJSA M 3aJaHuil MPOMEKYTOUHOU
aTTeCTaLUH.

B yu4eOHO-METOIMYECKOM KOMIUIEKCE NPHUBEACHBI NPHUMEPHI 3aJaHUi,
KOTOpBIE SBJISIIOTCA MOJEIbHBIMH. Kaxaplii mpenojaBaTeib, B CBOIO OYEPElb, B
pamMKax CBOEH METOAMYECKOH NEATEIbHOCTH CaM MPOEKTUPYET U pa3pabaThIBacT
CpeacTBa OOyUeHUsI U KOHTPOJIA, a TAK)KE BHIOMPAET METOBI M OPraHU3aIlHOHHBIC
(dopMbI UCXOs u3 OpraHU3allMOHHO-TIEAAT OTMYECKUX yCIIOBUA
00pa30BaTeNbHOr0 MpoLEecca, COOCTBEHHOI'O OIBbITA, YPOBHS MOJATOTOBIEHHOCTH
Y MOTHBALUU CTYJCHTOB.
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