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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 |Unentudukanus OO06OCHOBBIBATH 3HAUCHUE H [IpakTHKO-OpUEHTUPOBAHHBIC 3a/IaHHS IO COCTABICHUIO
HEOPraHMYECKUX BEIIECTB IIPUMEHEHHNE HEOPTaHUUYECKUX XUMHUYECKHUX PEAKLMH ¢ yJaCTHEM HEOPraHMYECKUX BELIECTB,
BEIIECTB B ObITOBOW U UCIIONIb3YEMBIX JUI UX UAECHTU(PHUKALMU U IPOMBIIIUIEHHBIX
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 COKPALIEHHBIX
CTPYKTYPHBIX (POPMYJI OPraHUYECKHX BEIECTB OT/AEIbHbIX
KJIACCOB
3. 3agauu Ha ornpeJeneHue npocTeiei GopMysbl OpraHu4ecKoit
MOJIEKYJIbl, UCXOIsl U3 3JIEMEHTHOI'0 cocTaBa (B %)
4.2 |CBoiicTBa OpraHU4eCKUX YcranaBiaMBaTh 3aBUCUMOCTD (pu3HKO- | 1. 3a1aHus Ha cocTaBlIeHUEe YPaBHEHUI XMMUUYECKUX peakLuii ¢

COEIUHEHUI

XHMHYSCKHUX CBOHCTB OpPraHu4€CKux
BCHICCTB OT CTPOCHHUA MOJICKYJI

y4acTHEM OpPTaHMYECKUX BEHIECTB HA OCHOBAHMH UX COCTaBa
CTPOCHHS.

2. 3ajaHus Ha COCTaBJICHUE YPAaBHEHUM XMMHUECKUX PEaKIIU,
WLTIOCTPUPYIOIIAX XUMHYECKHE CBOMCTBA C YIETOM MEXaHU3MOB
MPOTEKaHMs JAHHBIX PeaKkIuil U TeHeTHUECKON 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. JIaboparopHas pabota «llonydyeHue 3TuIeHa U U3y4eHHE ero
CBOMCTB»

4.3 |HUnentudukanus opranndeckux |OOGOCHOBBIBATh 3HAUCHHUE U [IpakTuKO-OpUEHTHPOBAHHBIE 3aJaHKS 110 COCTABICHHUIO
BELIECTB, UX 3HAYECHUE U IIPUMEHEHHUE OPraHMYECKUX BEIIECTB | XMMMUYECKHUX PEAKLMN C yJaCTHEM OpraHMYECKHUX BEIIECTB,
IpUMEHEHHE B ObITOBOM 1 B OBITOBOI U MPOU3BOJCTBEHHON UCIIONIb3YEMBIX JUI UX UACHTU(DHUKALMU B OBITY U
IIPOU3BOJICTBEHHON NeSITeIbHOCTH YeJIOBEeKa UX (PU3MKO-  |IPOMBIIIJICHHOCTH.

JESTEIbBHOCTH YEeJI0BEKa XUMHYECKHMH CBONCTBAMU
5 |Pa3pea 5. Kuneruueckue u Hccaenosars paBHOBeCHE U Konrtpoabnas padora
TepMOAMHAMHYECKH e CKOPOCTh XMMHYECKHX peaKkuuii «CKopocTh XMMHYECKOH pPeaKui 1 XHMHYeCKoe PABHOBeCHEe»
3aKOHOMEPHOCTH NPOTEeKAHUA
XHMHYECKHX peaKkuuid
5.1 [CxkopocThs xuMH4eCcKuX peakiuil. |MccnenoBars Biusinue KoHIeHTpanuu | 1. Jlaboparopnast pabota Ha BEIOOD:
XHMMHYECKOE PaBHOBECHE pearupyoumux BEeIecTB U — «OnpeneneHne 3aBUCMMOCTH CKOPOCTH PEaKLUU OT

TEMIIEPATypbl HA CKOPOCTh KOHIEHTPALlMU PEarupyroIINX BEIIECTBY;

XUMHUYECKHUX PEAKINH — «OnpeneneHne 3aBUCUMOCTH CKOPOCTH pEaKLUU OT
TEMIEPATYPBI».
2. [IpakTuKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3aJaHUs HA
aHaJIn3 (aKTOPOB, BIUSAIOLIMX Ha H3BMEHEHUE CKOPOCTH
XMMHYECKON peaKiuu

6 HccnenoBars nucnepcHbie cucrembl | KoHnTpoJsbHasi padora no teme «/{ucnepcHbie cucreMbDy

Paspnen 6. PacTBopsl




Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenust THbI OLHEHOYHBIX MepPONPUATHI
6.1 |I[lonsTHE O pacTBOpax Pa3znnuath HCTUHHBIE PAaCTBOPHI, 1. 3azaun Ha IPUTOTOBJIIEHUE PACTBOPOB.
KOJUIOM/IHBIE PAaCTBOPBI U 2. [IpaKkTuKO-OpUEHTUPOBAHHbBIE PACUETHBIE 3a/1aHUS Ha
rpy0OIUCIIEPCHBIE CUCTEMBI Ha JMCIIEPCHBIE CUCTEMBI, UCIIOJIb3yeMble B OBITOBON U
OCHOBE XMMHUYECKOTO 3KCIIEPUMEHTAa  (IIPOM3BOACTBECHHOM JEATEIbHOCTH YEJIOBEKA.
6.2 |HccnenoBanue CBOMCTB HccnenoBaTh GU3MKO-XUMHYECKUE JlabopaTopHas pabota (Ha BEIOOD):
pacTBOpOB CBOMCTBA pa3jIMYHbIX BUJOB — IIpuroroBnenue pacTBOpoOB;
JUCIIEPCHBIX CUCTEM — HccnenoBanue AUCIIEPCHBIX CUCTEM.
Il | IlpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/lepKaHue (CoaepkaHue MPUKJIATHOTO0 MOIYJIs1)
7 |Pa3pmen 7. OuenuBath nocJjieacTBus ObITOBOI (3ammTa Keiica (c yuerom Oyayuieii npogeccuoHaJIbHOMI

Xumus B ObITY U
NMPOU3BOJACTBEHHOMI
AeATeTbHOCTH Ye10BeKa

W MIPOU3BO/ICTBEHHOM J1eATeJIbHOCTH
YeJI0BeKAa ¢ MO3HIUA
IKO0JIOTMYeCKOH 0€30IMacCHOCTH

AesITeJIbHOCTH)

XuMmus B OBITY U
IIPOM3BOICTBEHHOM
NeSITeIbHOCTH YeJIOBEKa

O1ieHuBaTh NOCIENCTBUS OBITOBOM U
MIPOU3BOJICTBEHHOM NEATENbHOCTH
YyeJIoBEKA C MO3UIIHI DKOJIOTHUECKON
0e30macHOCTH

Keiic (c yuerom Oyaymieit mpodeccoHanbHON AEITeIbHOCTH)
Bo3MoOHBIE TEMBI KEHCOB:

1. IloTennenue kIuMaTa U BHICBOOOXKIEHUE ra30BbIX THJIPATOB CO
JTHA OKEaHa.

2. bynyume marepuaisl 1715 aBUa-, MallIMHO- U IPUOOPOCTPOESHUS.
3. HoBsle MaTepuaibl AJ1 COTHEUHBIX OaTapen.

4. JlexapcTBa Ha OCHOBE PAaCTUTENIBHBIX [IPENapaToB




2. KoHTpPOo1bHO-U3MepHUTEeIbHbIE MATEPUAJIBI N0 TUCHUTLTHHE «XUMUSD»

2.1. KoHTpOJIbHO-U3MepHUTEIbHbIE MATEPHAJIbI TEKYIIer0 KOHTPOJISI 10
AUCUMILTHHE « XMMUD)

Texymuii KOHTPOJb pe3yJbTaTOB OOY4YEHUS] MOXKHO OCYIIECTBISATH
pPa3IMYHBIMA METOAAMHU U C TOMOILBIO PA3JIMYHBIX KOHTPOJbHO-U3MEPUTEIBHBIX
Marepuanos. [lo nucuunnuae «XuMus» B KAYECTBE CPEACTB TEKYIIET0 KOHTPOJISA
MIPUMEHSIOTCS BOMPOCHI ISl OpraHu3ald YCTHOIO M HHCBMEHHOTO OIpoca,
CHUCTeMbl 3aJlaHWii B TecToBOW (opMe, 3aaud W YNPaKHEHUS, MNPAKTHKO-
OpUEHTHUPOBAHHBbIC 3a7aHusi (TEOPETUUYECKUE, PACUETHBIC, CHUTYallMOHHBIC),
nabopaTopHble pabOThl M JpPYrue OLIEHOYHBbIE Mepomnpuatus. Huxe npusenem
IPUMEPBI HEKOTOPBIX U3 HUX.

2.1.1. Cucrembl 3a1aHHNii B TecTOBOM opme

CucrteMa 3aaHvii B TECTOBOM (opme — 3TO cojepKaTelibHasi CUCTEMA,
OXBAaTbIBAIOIIAs] B3aMMOCBSI3aHHBIE 3JIEMEHTHI 3HaHUU. B oTiauume oT TecToB, B
CUCTEMax 3a/JIaHUi BEpOSITHOCTh MPABUIILHOTO OTBETA HA MOCIEAYIOIIEE 3a/laHne
MOET 3aBUCETh OT BEPOSATHOCTHU MMPABUIIBHOTO OTBETA HA MPEABIAYIINE 3aJaHUS.

st Toro 4troObl Ha OJHOM COJEPXKATEIHbHOM MaTepuaie MOKHO ObLIO
COCTaBUTh HECKOJBKO BapHaHTOB TECTa, KOHCTPYUPYIOT 0a3zy 3ajaHuili B
TecTOBOU opMe. Eciu ecTb KOMIBIOTEPHBIE MPOTPAMMBbI T€HEpPALlU TECTOB, TO B
[porpamMmy CO3[IaHusl TECTa BBOJAUTCA 0a3a, BKIIIOYAKOIias B ceOsl mapaiebHble
M0 COAEPKaHUIO M TPYAHOCTH BAPHUAHTHI OJHOTO M TOTO XK€ 3adaHus. ITO
O3HAYyaeT, 4YTO NpPOBEpKa 3HAHUS MPU3HAKOB, CBOWMCTB, COCTaBa, (QYHKUUN
OJIHOTUITHBIX OOBEKTOB MOXKET OBITH OpraHM30BaHa Ha 0a3e OJHOTO M TOTO K€
3aJlaHusl, MEHSIOIIEr0 B CBOEM TEKCTE TOJIbKO Ha3BaHHE 3TUX OOBEKTOB. DTU
3a/1aHusl Ha3bIBAIOT (DACETHHIMHU, T.€. UMEIOIIUMHU TTIEPEMEHHBIE JIEMEHTHI.

[IpuBeneM mpuMep CHUCTEMBbI 3aJaHUN B TECTOBOM (opMe, BKIIOUAIOIICH
(aceTHble 3a0aHus (PaceTsl B 3aJaHUH 3aKIFOUYEHBI B (PUTYpPHBIE CKOOKH).

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

Pesynbrat oOyuenus: | CocTaBisiTh XUMUUecKkue (HOpMyJbl COCTMHEHUN
B COOTBETCTBHM CO CTEIEHbIO OKHUCJICHUS
XUMHYECKUX DJIEMEHTOB, UCXOAA U3 BAJICHTHOCTH
Y DJIEKTPOOTPULIATEIIBHOCTH

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) 51eKTpOHOB Ha BHEIITHEM SHEPTreTUYECKOM 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 oGpasyercs BeecTBo
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 rpynmsl

B) nopsinkoBomy HOMEpY

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

A) MOHHAs XUMHUYECKas CBS3b

b) koBasieHTHas MOsIpHAS] XUMUYECKAsI CBSI3b

B) xoBasieHTHas HETIOISIPHAS XUMHUYECKAs CBS3h

7. {cBsi3b, 00pa3oBaHHAS 3a CYET 0OPA30BAHUS OOIINX DIIEKTPOHHBIX Tap;
CBsI3b, 00pa30BaHHAs 32 cUeT 00O0OIIECCTBICHUS BAJICHTHBIX AJICKTPOHOB; CBS3b,
00pa3oBaHHasl 33 CUET IEKTPOCTATUUECKUX CHJI MPUTSKCHUS } HA3bIBACTCS

A) noHHOM

b) Metannuueckoit

B) xoBanenTHoM

11



8. {B mopsiaKe BO3pacTaHus METAJUTMYECKIX CBOICTB; B MOPSAKE 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 cyxJieHnuii BEpHO JJ1s1 31eMeHTOB { VA rpynnsl , [VA rpynmnsi,
[A rpynmbi}

A) obmas popmyna neTydero BojgopoaHoro 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}KOJIMY€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 KUCIOTHI M 030HA} COOTBETCTBEHHO

A) KoBaJieHTHAas NOJIIpHAs U NOHHAs

b) koBasieHTHas MosipHAst U KOBaJICHTHAsI HEMOJspHAas

B) KoBasieHTHas HEMOMSIPHAS. U HOHHAS

Kak BUIHO M3 MPUBEAECHHOIO MpUMEpa, KaKI0€ (aceTHOEe 3aJlaHue MOXKET
OBITh TPEOoOpPa30BaHO B HECKOJIBKO PA3JIMYHBIX BAPUAHTOB OJHOTO 3aJaHUs
TecToBOM cucteMbl. [lpu opraHuzanuum aBTOMATU3UPOBAHHOIO TEKYIIErO
KOHTPOJII MOSABISIETCS BO3MOXHOCTh TE€HEpalud OONBIIOrO  KOJIMYECTBA
BapUMaHTOB TeCTa, MpU OSTOM 3aJaHus, TOJydyeHHble H3 (acera, OyAyT
napajuieabHbI [0 COJAEPIKAHUIO U TPYAHOCTH.

2.1.2. IIpakTHYecKue 3aJaHUA U 32124

[IpakTyeckne 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 OpraHU3alui aBTOMATU3UPOBAHHOTO KOHTPOJIS.

[IpakTUueckue 3aaHus U 3a7a41 NPEACTABICHBI B pa3jieax:

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 cOCTaBI€HUE YPABHEHUI PEaKIUil: COEIMHEHMUS], 3aMEIICHU,
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pasoKeHus, OOMEHAa W PEAKIUH C y4acTHEM KOMIUIEKCHBIX COSTUHEHUW (Ha
npuUMepe TUAPOKCOKOMIUIEKCOB  aIOMHUHHUSI UM IIMHKA); OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX pPEAKIM C MCIOJB30BAHUEM METOAA AJIEKTPOHHOTO
OajlaHca; ¢  y4YacTMEM  KOMIUIEKCHBIX  COEQUHEHUM  (Ha  mIpumepe
TMAPOKCOKOMITJIEKCOB IMHKA U AJTFOMUHMUS).

2.2. 3agaun Ha pacyeT KOJUYECTBEHHBIX XapaKTEPUCTUK MPOIYKTA PEAKIIUH
COCIMHEHHSI; MacCOBOW WM OOBEMHOM [OJM BBIXOJA MPOAYKTa pEaKUUU
COCIUHEHHUSI OT TEOPETHUYECKH BO3MOXKHOTO; OOBEMHBIX OTHOIICHHI Ta3oB;
KOJIMYECTBEHHBIX XAPAKTEPUCTUK HCXOJHBIX BEIIECTB M IMPOAYKTOB PpEaAKIUU;
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 MOJIEKYJSIDHBIX M HOHHBIX pPEaKUMM C
Y4aCTUEM OKCHJAOB, KHCIOT, OCHOBAHUN M COJIEW, MOHHBIX PEAKUUU TUAPOIU3A
COJIEH, YCTAHOBJIEHUE U3MEHEHUS! KUCIIOTHOCTU CPEJIbI.

3. CTpoeHne U CBOMCTBA HEOPraHMYECKUX BeleCTB

3.1 3agaun Ha pacueT MaccoBOM J0JM (Macchl) XMMHUYECKOIO 3JIEMEHTa
(coenuHeHus) B MOJIEKyJie (CMecH).

3.2. IlpakTuyeckue 3aJaHud MO KiacCu(UKAUMU, HOMEHKJIAType H
XUMUYECKUM (DOpMyJIaM HEOPTraHUYECKUX BEUIECTB PA3IUYHBIX KJIACCOB.

3.3. IlpakTnyeckue 3aaHUsl HA OMNPENEICHHE XUMUYECKOW AKTHBHOCTH
BELIECTB B 3aBUCUMOCTH BHJda XMMHUYECKOH CBSI3U M THUMNA KPUCTAJUIMYECKOU
PELIETKN.

3.4. 3ajaHus Ha COCTABJIEHUE YPABHEHUN XUMUYECKUX PEAKIUNA C y4aCTUEM
IPOCTBIX U CI0KHBIX HEOPIraHUYECKUX BEIIECTB: OKCUIOB METAIIOB, HEMETAJIIOB
1 aM(OTEPHBIX JIEMEHTOB; HEOPraHUYECKUX KUCIIOT, OCHOBAaHUI U aM(OTEpHBIX
TUAPOKCUZIOB, 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. 3amaHusi Ha COCTAaBJEHUE TOJHBIX M COKpPAIIEHHBIX CTPYKTYPHBIX
(GopMyJ1 OpraHMYECKUX BEIIECTB OTJAECIbHBIX KJIACCOB.

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

4.5. 3aaHus HAa COCTABJIEHUE YPABHEHUN XUMUYECKUX PEAKINNA C yUaCTUEM
OpraHUYeCKUX BEIIECTB HA OCHOBAHHWH UX COCTABA U CTPOEHUS.

4.6. 3amaHWsi HAa COCTaBJIEHHWE YPABHEHUNW XHUMHUYECKUX PEAKIUU,

HIUIIOCTPUPYIONIUX XUMHUUCCKUC CBOMCTBA C Y4€TOM MCXAHU3MOB IIPOTCKAHUA
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JAHHBIX pEaKUUA W TEHETUYECKOW CBS3M OPraHMYECKHX BEIIECTB PAa3HBIX
KJIACCOB.

4.7. PacueTHble 3a1aul IO YPABHEHUSIM PEAKIUNA C yYaCTUEM OPTaHUYECKHUX
BEILIECTB.

5. KuneTuveckue ¥ TepMOJAMHAMHUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS
XHMHMYECKHUX peaKiuii

5.1 IlpakTnueckne 3amaHusl Ha OLICHKY M3MEHEHHsI CKOPOCTH XMMHYECKON
peaKkIMy W HaIMpaBJICHUS CMEIIEHUS PABHOBECHUSI C UCIIOJIb30BAHUEM IMPHUHIIUIA
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 IPUTOTOBJIEHHUE PACTBOPOB.

7. KadecTBeHHbIe peaknuu OOHAPYKEHUSI OPraHUYECKHX WU
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 COCTABJIECHUE KAYECTBEHHBIX pPEaKIUn
0OHapyXEHUsI OPTaHUYECKUX COCTUHCHUH.

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 €€
MPUMEHEHUS» (C UCTIOJIb30BAHUEM HOPMATUBHBIX JOKYMEHTOB).

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

9.2. UccienoBanue 1 XMMHUYECKUI aHAJIN3 00bEKTOB TeXHOC(hepbl

1. TunoBeie pacyeTsl MO TEMATUKE HKCIIEPUMEHTA.

2. 3agauM Ha BBIYUCIECHHUE CPEAHEr0 3HAYEHUSI JKCIEPUMEHTAIbHBIX
JAHHBIX, OTPEIIHOCTH.

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

4. 3aganne « XUMUYECKUH COCTaB TEXHUYECKOM BOIBI, THIT BOALI H CIIOCOOBI
ee MPUMEHEHUS» (C UCII0JIb30BAHHEM 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. KomnyecTBO TEmaoTHI, BBIICIUBIIEECS MpPU
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 BEUIECTBA, TJIaBHAs LIENb KOTOPOrO COCTOUT U3
YEeTHIPEX aTOMOB YTJIEPOa, COAEPKUT KapOOKCHIBHYIO TPYIITY U OAHY JBONHYIO
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 321a4U

4. CocraBbTe XUMHUYECKHE (DOPMYJIIBI JBYXAaTOMHBIX COCTMHEHUMN: {CHIUIINT
Kanblus, rugapua Oapus, cynbdun xeneza (III), oxcun azora (II), oxcun
antoMuHud, xjaopun xenesa (II), autpun 6apus, okcua prytu (1), okcua cypbMbl
(V); okeun menu (I), xmopun prytu (II), HUTpUA Kanusl, CUIMUKI MarHusi, THIPUL
amtomunud, cynb@ua csunua (II), Opomun umuka, okeun yraepona (II), okeun
xsopa (V); autrpun Hatpusi, uogua meau (I), okcun xpoma (II), oxcup azora (V),
ruapun Hatpusi, xyopun xpoma (III), okcum xammsi, oxcun wMbimbska (I1D),
Cynb(ua UHKa } .

5. IIpu B3aumopeiictBum {40; 20; 35} r cmecu {cepeOpa U IIMHKA; ITUHKA 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 MOJCKYISIpHYIO (OpMyJTy YIIIeBOAOPOIA, COJIEPIKaIIero
{80%; 85,7%; 75%} yrmepona. OTHOCUTENbHAS TIJIOTHOCTH MApOB BEIIECTBA MO
{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 npumure paBHbIM 80% OT TEOpETUUYECKH
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 MOKHO pacno3HaTh rajioreHu-uoHsl (Cl-
, Br-, 1-)? CocraBbTe ypaBHEHHUS KAUECTBEHHBIX PEAKIUN B MOJEKYJISIPHOU U
HOHHOU (hopMax. YKaKUTE MPU3HAKU PEAKIIUM.

3agaun, Kak W JApyrue AUAAKTUYECKUE 3aaHUsl, MOTYT BBIIOJIHSITH
oOyyaronyro M KOHTpoJupywooulyro ¢GyHKuu. PemieHue 3aga4y  MOXKET
OCYUIECTBJISATHCSA HA PA3IMYHbBIX THIIAX U ATanax 3aHsATHH.

2.1.3. [IpakTHKO-OPHMEHTUPOBAHHbIE 321AHUS

[IpakTUKO-OpHEHTHPOBAaHHbIE 3alaHusl (KaK TEOpEeTUYECKHe, TaK H
pacyeTHbIC), HAMpaBJIEHbl HA pPa3BUTHE PE3YJIbTATOB OOYYEHHUSI OCHOBHOIO
monyns (pasgenbl: «OCHOBbI CTpOEHMs BellecTBa», «CTpOoeHHE M CBOWMCTBa
HEOpraHWYEeCKUX /  OpraHMyeckux  BemiecTB»,  «KuHetnueckue  u
TEPMOJIMHAMUYECKUE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKUX pPEAKLIUN»,
«JlucnepcHble CHUCTEMBI») W BBISIBICHHE XUMHUYECKON CYIIHOCTHU OOBEKTOB
MPUPOJBI, MPOU3BOJCTBA M ObITa, C KOTOPHIMH YEJIOBEK B3aMMOJCIHCTBYET B
MpoIecce MPaKTUIECKON AeATeNbHOCTH (MMPUKIAHOU MOJTYJIb).

[IpakTUKO-OPUEHTUPOBAHHBIE  33JaHUS  MOXHO  ONPEACNIUTh  Kak
NeJaroruyecku nepepadoTaHHbll GparMeHT NpodeccuoHaIbHON AeSTENHHOCTU
cnermanucta. OHM pa3pabaThiBalOTCA JUIsl TMPOBEPKU 3HAHUN H  yMEHUU
oOydJaronuxcsi AeMCTBOBaTh B MPAKTUYECKUX, HETUMUYHBIX, DKCTPEMAIBHBIX U
apyrux cutyanusx. Ilpu wu3ydeHUM AUCIUIUIMHBI «XUMUS» TPAKTUKO-
OpUEHTHUPOBAHHBIE 3aJaHMs] NPUMEHSIIOTCA JUISl  aKTUBU3AIMM  Yy4eOHO-
MO3HABATEJIbHOM JIE€ATEIbHOCTH OOYYAIOIIMXCS NYTEM «IOTPYXKEHUs» HUX B
npo0eMbl XMUMHYECKUX HCCIIEIOBAHUM, BO3HUKABIIUX B HCTOPUM DPA3BUTHUS
HayKH, WJIM UMEIOIINUX MTPAKTUYECKOE 3HAUCHUE J1JIS YeJIOBEKa.

[IpuBenem mpuMepsl NPAKTUKO-OPUEHTHUPOBAHHBIX 3aJaHUN MO pazaenam
«CTpoeHHE W CBOICTBA HEOpPraHWYECKUX BelecTB», «CTpOEHHE U CBOMCTBA
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 YEJI0BEKAa MX
(pU3UKO-XMMUYECKUMHU CBOMCTBAMU

OO011e KOMIETEHIINN

OK 01, OK 02

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

LEJIAX MCIONB3YIOT Tra3oobpa3Hoe BemiecTBo. Ilo 3Toif mpuumHEe MOA0OHYIO

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

JICUCHUA CCPACYHO-COCYANCTBIX 3360J’I€B3HH§I, ITOBBIMICHUA 3JIaCTHYHOCTH KOXKH.

[IoBrIlICHUE COACpKAaHUA OSTOTO0 Traza B KpOBH TOBOPHUT O HEKa4YCCTBCHHOM
(bYHKHI/II/I KpOBH. Camoe YAUBHUTCIIBHOC, YTO OHO HCIIOJIB3YCTCA B TBép,[[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 B3aUMOIeCTBUE?

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

b) ¢ Boso#, KHCIIOTHBIMH OKCHAAMHU, ITIEJI0UYaMH, HEKOTOPBIMH 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. 3HAUYCHHUE U IPUMEHEHHE B OBITY U Ha
IIPOU3BOJICTBE
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Pesynbrat oOyuenus: | OGOCHOBBIBATh  3HAYCHWE W MPUMCHCHHE
HEOPraHWYECKUX  BEHIECTB B  OBITOBOM W
IIPOU3BOJACTBEHHON JIESITEIBHOCTH YEJIOBEKa HUX
(U3UKO-XUMUYECKUMH CBOMCTBAMU

OO011e KOMIETEHIINN OK 01, OK 02

W3BectHo, yTOo B Mupe noObiBaeTcst mpumepHo 100 MHUIUIMOHOB TOHH
MOBapeHHOMW coyii B roJ. Ha mnwuiieBble HYXIbl pacXomyeTcsi OKOJIO OJHOU
YETBEPTOM YaCTH 3TOro Koauvectna. Kyna e uaer ocraiabHas coJib?

[loBapeHHast cOb COBEPIIEHHO HEOOXOAMMA MPU IMPOU3BOJICTBE MSCHBIX U
pPBIOHBIX KOHCEPBOB, OHA MCIOJB3YeTCd B METAUTYpPTHUYECKOW OTpaciu
IPOMBILUIEHHOCTH, THpU O00pabOTKE MEXOB M PA3NMYHBIX KOX, B Ipoliecce
OPUTOTOBJICHHUSI MbLIa, HJET JUIA IOJY4YEHUs KaJbUWHUPOBAHHOM COJBI,
npuMeHsieTcs B Meauiuae. OCHOBHOM MOTPEOUTEh COMU — XUMUYECKask OTPacib
MPOMBIIUIEHHOCTU. B 3TON 00nacTu MCnosib3yercsi HE TOJIbKO caMa COJib, HO H
AJIEMEHTHI, COCTABILIIOIINE €e. B mporecce 35eKTposmsa ee pacTBopa MoJIy4aroT
XJIOp, BOAOpOA MU enkui Hatp. M3 pacTBOpa €IKOro HaTpa MOJy4aroT TBEPIAYIO
11eJ104b — KayCcTUK. COeIMHASI BOJOPOJ C XJIOPOM, IMOIYYaAIOT COJSIHYIO KUCIIOTY.

3aganue: cocTaBbTe yPABHEHHS, ONIMCAHHBIX B TEKCTE PEaKIUH.

3. AuerniieH

Ha3zBanue tembl Tema 3.3. «IIpon3BoACTBO HEOPTAHUUECKUX
BEILIECTB. 3HAUCHUE 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 CBAapKH IUIABIICHUEM
SBJISICTCSI Ta30Bas CBapKa, KOTOpash MPOM3BOIUTCS C OOpa30BaHUEM Ta30BOTO
IUIaMEHH B KaHallaXx cBapouHoil ropenku. OOpa3oBaHHE Ta30CBapOYHOTO
TUTAaMEHH HEBO3MOXKHO 0e€3 rasa areTmieHa. TeXHUYECKUH aleTHUICH MOTydYaroT
U3 KapOuJa Kaablus.

3axanue

1. OObsAcHUTE, Kako#ll (HM3MYECKUN TOKA3aTellb IMO3BOJISIET HCIOIB30BATh
aleTUJICH JIJISl CBAPOUYHBIX padoT;

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

4. Beruncnure 00bEM arleTuiICHa MOJYyUYeHHOTO U3 KapOu/ia KajabIlds Maccon
128 1, comepxkariero 5% npumeceil, eciu BbIXo ] aneTuiieHa coctaBisieT 80% oT
TEOPETUYCCKHU BO3MOMKHOTO.

4. MoJjiouHasi KHCJIOTA

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

Pesynbrar oOyuenusi | 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 Yy TEIUIOKPOBHBIX >KUBOTHBIX
ABJISIETCSI MOJIOYHAsI KMCJIOTA. 3amax 3TOM KHUCIOThl KPOBOCOCYIIME HACEKOMBIE
yJIaBIUBAIOT HA 3HAYUTEILHOM PACCTOSTHUU.

3aganue

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

2. VYcranoBute (GopMylTy MOJOYHOM KHCJIOTHI, KOTOpas IIOMOTaeT
HAaCEKOMBIM HAaXOJUTh TEIJIOKPOBHBIX JKMBOTHBIX, €CIIM MAacCOBBIE JOJIU
AJIEMEHTOB B HeEW cocTaBimsaoT: yriaepoga — 40,00%, Bomopoma — 6,67%,
kuciopoaa — 53,33%.

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

4. Ha ocHOBaHMHM CTpPOEHUSI MOJIOYHON KHUCIIOTBI CHENAiTe BBIBOJ O €€
XMMHUYECKUX CBOUCTBAX.

5. Haiimute B WHTEpHETE WM JPYTrUX MCTOYHUKAX HHPOPMAIMIO O
MPUMEHEHUHN MOJIOYHOMN KUCIIOTHI.

2.1.4. 3aganus 1ad0paTOPHBIX padoT

JlaGopatopHble pabOTHI SBISIOTCS BaXKHOW YacThIO y4eOHOro Ipolecca 1o
JUCIUIUIMHE M CIOCOOCTBYIOT (OPMHUPOBAHMIO Yy OOyYarOUIUXCSl YMEHUU
HCCIIEIOBAaTh XMMUYECKUE MPOLECChl U sIBJIEHUA (TJIaHUPOBaTh M IMPOBOJUTH
XUMUYECKUE SKCIEPUMEHTBI, UCCIEAOBaTh BELIECTBA W IPOBEPSITH TUIOTE3BI,
oOpabaTpiBaTh W  HMHTEPIPETHUPOBATH  PE3ylbTaThl  JKCIEPUMEHTOB).
JlaGopatopHble pabOTHl MO XUMHHU TMPEIYCMOTPEHBI B KaXIOM pasjelie
OCHOBHOI'O U MPUKJIATHOTO MoJyJiei (Tao. 2).
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Tabnuna 2. JJabopaTopHbie pabOThI 10 XUMUU

Paznen JlaGoparopHnasi pabGora

Paznen 2. Xumuueckue JlaGoparopuas padora Nel «Tumsl

peakiuu XUMHUYECKUX PEaKIHil»

Paznen 3. Ctpoenue u JlabopatopHuasi pa6ora 2. «nentuduxanus

CBOMCTBA HEOPTaHUYECKUX HEOPTaHUYECKUX BEIIECTBY

BEILECTB

Paznen 4. Ctpoenue u JlabopaTopHnasi padora 3. «IIpeBpamienue

CBOMCTBA OPraHUYECKUX OpPTraHUYECKUX BELIECTB IPU HATPEBAHUIY

BEILIECTB
JlaboparopHasi padora Ne4.
«Mnentudukanus opraHuueCcKux
COEIMHEHU OTAEIBHBIX KIaCCOBY

Paznen 6. PactBopbI JlabGopaTopHnasi padora NeS.
«IIpuroroBieHue pacTBOPOB»

OoOopyaoBanue jjadoparopuu U pado4ux MecT Jad0paTOpuu: MEH3YPKHU,
MUMETKU-KaNeIbHUIBl, TEPMOMETPbI, MHKPOCKOI, JYIbI, M[PEIMETHbIE U
MOKPOBHBIE CTEKJA, IUIAHIIEThl [JIs1 KamleJbHbIX peakiuil, (uiIbTpoBajbHas
OyMmara, IpOMBIBAJIKH, CTEKIISIHHbIE MPOOUPKU, PE3UHOBBIE NMPOOKH, (POHAPUKH,
HaOOp pEaKTUBOB, CTEKJISIHHbIE MaJIOUYKH, IITAaTHBBI JUIs NMPOOUPOK; MEpHBIE
LWIMHJPbI, BOPOHKU CTEKJISTHHbIE, BOPOHKHU JIEIUTENbHbIE IMIuHApuUeckue (50—
100 wmi), crynku ¢ mnectukoMm, (aphopoBble YaIlIKH, TUHIETHI, (QUIBTPHI
OyMa)kHble, Bara, MapJjs, 4YacOBble CTEKJa, B3JEKTPOIUIUTKH, JabOpaTopHbIE
IITaTUBbI, CIUPTOBBIE TOPEJIKH, CHUYKH, MNpUOOp I MOJIy4EHHs Ta30B (WK
npoOupKa ¢ ra300TBOJHON TpyOKOil), nepKarenu Ajis NMPOOUPOK, CKISIHKU IS
XpaHEHHs PEaKTUBOB, Pa3IaTOUYHbIC JIOTKU; XUMHUeckue crakansl (50, 100 u 200
MJ1); IINATENN; TUHUETHI; TUT€JIbHbIE NIUILbL, CEKYHAOMEPHI (TailMepbI), MEPHBIE
npobupku (Ha 10-20 mi1) 1 mepabIe KOTOBI (25, 50, 100 1 200 M), BoasHas OaHs
(W1 TepMOCTAaT), CTEKJISTHHBIC MMAJIOUYKH; KOHWYECKHUE KOJIOBI 1Jist TuTpoBaHus (50
u 100 m1); MHIMKATOpHBIC MOJIOCKM sl ompeaesneHuss pH u cranmapTHas
WHIVMKATOpHAs LIKAJIa; YHUBEPCAJIbHBIA MHAMKATOP; nunetkd Ha 1, 10, 50 mu
(wmu po3atopel Ha 1, 5 u 10 mi), OOpeTKH aJisi TUTPOBAHMS, MEIAUIIMHCKUE
mmnpuibl Ha 100—-150 M, tabopatopHbie W/ KWK aHATUTHYECKUE Bechl, pH-MeTph,
CYIIWJIBHBIN mKad, u Ip. TabopaTopHOoe 000pyI0BaHUE.
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[IpuBeneM mpumepsl JTaOOPATOPHBIX PabOT MO pasneny 2 «XHUMHUYECKHE
peakuum» u pazaeny 4 «CTpoeHre U CBOMCTBA OPTaHUYECKUX BEILIECTBY.

Paznen 2. Xummnueckue peaxkuum. Jladboparopuass padora 1. «Tumbl
XMMHUYECKUX PeaKkiuin)

Haszpanue tembl Tema 2.2. «DneKTpoaUTHYECKAs AUCCOLHUALNS U
MOHHBIN OOMEH»

Pesynbrar 0Oyuenus | CocTaBiaATh ypaBHEHUS XHUMHUYECKUX PEaKIUU
MOHHOIO OOMEHa C YYacTHEM HEOPTraHUYECKUX
BEIIECTB

OO1mue KOMIETCHITNN OK 01, OK 02

1. Bonpocsl AJ141 10MycKa K J1a0opaTopHOil padore

a) chopmynupyiTe Lenb MIaHUPYEMOTO SKCIIEPUMEHTA;

0) 00BsICHUTE, KAKOW MPOLIECC Ha3bIBAIOT TUAPOJIN30M, KAKOH OH ObIBAET;

B)  OOBACHUTE, KAaKHE  CYIIECTBYIOT  CIOCOOBI  JIOKa3aTelbCTBa
CYILIECTBOBAHMS THIPOJIN3a HEOPTAHUYECKUX U OPraHUYECKUX BEIIECTB;

') 00OBSICHUTE, KaK COCTABJISIETCS ypaBHEHUE THIPOJIN3A;

n) oObscHuTe, 4yto Takoe pH? Kak 3aBUCHUT JaHHBIM MOKa3aTelb OT
KHCIIOTHOCTH MJIM OCHOBHOCTH CPE€JIbl pacTBOPA;

€) OOBSACHUTE XOJ| BBIIIOJIHEHUS SKCIIEPUMEHTA 110 PEIICHUIO KaYeCTBEHHBIX
3azay;

) MEPEUnCIUTEe OCHOBHBIE ACTIEKTHl COONIOCHUS TEXHUKH O€30MacHOCTU
IpHU paboTe ¢ arpeCCUBHBIMU peareHTamMu (TMIPOKCHUI HATpus).

2. IIpoBenenue onbITOB

OobOopynoBanue u mocyaa PeakTusbl
1. CrexnsiHHBIE TPOOUPKHU 1.  PactBop NaOH
2. llratuB ans npoOupox 2. PactBop NaySO4

3. PactBop AICl3

4.  PactBop NayCOs3

5. PactBop Cu(OH),

6. KucnoTHO-OCHOBHBIM UHANKATOP
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AJuiroput™ nposeaenusi onbiTa Ne 1

Bonpocel u 3apanus

3apanme Ne 1. B Tpex npobupkax mnoj
HOMEpaMH HaXOJATCS pPaCTBOPHI TPEX
COJIEH: XJIOpHUIa aTIOMUHMUS, Ccylbdarta
HaTpus, kapOoHaTa Hatpus. He
HOJIB3YSICh IPYTUMU PEAKTUBAMH,
ONPENETNUTE COCTAB KaXI0U
MPOOUPKHU.

1. JaTp 00OBbsCHEHHE TPOBEAECHHBIM
OTIBITAM.

2. CocTaBUTh YpaBHEHUS PEAKIUN,
POTEKAIOUIUX B MPOOUPKE B
MOJIEKYJIIPHOM M HOHHOM BHUJIaX.

AJITOpuTM NpoBeAeHUs onbITa Ne 2

Bonpocs! u 3aganust

3amanue Ne 2. Yto nponsonaeT, ecim
OXJIQJIUTh PACTBOP KapOOHATa HATPHSs
uiu 100aBUTh K HEMY THJIPOKCH]L
HaTpus’?

1.1. Hanuts B mpobupky 1-2 M
pacTBopa kapOoHaTa HaTPUA.

1.2. Onyctuth MpOOUPKY B CTAKaH C
OYEHb XOJOJHOU BOJIOM MUJIM CHETOM.
1.3. IIpoBeputh cpeny pacTBOpa npu
MTOMOIIY KUCIIOTHO-OCHOBHOTO
UHJUKaTOpA.

1.4. JTo6aBUTH K pacTBOpY KapOoHaTa
HATpUs TUAPOKCUT HATPUSL.

1.Kakoit uHAMKaTOp JIy4me
MCIIOJIB30BaTh JJIs ONIPEICTCHHUS CPEIbI
pactBopa?

2. CocTaBUTH COOTBETCTBYIOIIUE
ypaBHEHUS] XMMUUECKUX PEAKIIH, B
MOJICKYJIIPHOM U HOHHOM BHUaX.

AJITOpUTM npoBeAeHust onbiTa Ne 3

Bonpocs! u 3a1aHus

3aganue Ne 3. [IpoOreMHBI OTIBIT.
1.1. B ogHy mpoOupKy ¢ pacTBOpoM
cynbdara menu (II) mpunuth pacTBop
THJIPOKCH/Ia HATPHUS.

1.2. Bo BTOpY1O NMPOOUPKY C
pactBopoM cynbdata meau (1I)
MIPWIATH PACTBOP KapOOHATa HATPHSI.

1. CocTaBUTH COOTBETCTBYIOLLIKE
ypaBHEHUSI XUMUYECKUX PEaKIIHil, B
MOJIEKYJIIPHOM M HOHHOM BHJIaX.
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1.3. CpaBHUTD LIBET OOPA3YyIOIIUXCS
OCAaJIKOB.

1.4. O6patuTh BHUMaHUE HA
BbIJICJICHUE Ta3a B OJHOU U3
IPOOUPOK.

1.5. Onpenenutp, OTKy1a MOXKET
BBIJIEJISITHCS ITOT ra3?

1.6. IIpoBepuTh KaueCTBEHHBIN
COCTAaB ra3a ropsieH Jy4YnHKOM.
1.7. OOBACHUTHL TPOUCXOIAIIICE
SBJICHHUE.

AJIrOpuTM npoBeAeHus onbiTa Ne 4

BOHpOCBI M 3aJJaHusA

3ananme Ne 4. [IpoOreMHBIH OIBIT.
1.1. K pactBopy XJi0puaa antOMUHUS
MIPUJIUTH PACTBOP KapOoHATa HATPUSI.

1. OOBSCHUTD MTPOUCXOISIIEE SIBICHHE.

2. CocTaBUTH COOTBETCTBYIOIIUE
YpaBHEHUSI XUMUYECKUX PEaKIUid, B
MOJIEKYJISIPHOM U HOHHOM BHJIaX.

3. OTBETUTH HA BONPOCHI.

JI714 9ero B MEUIIMHCKOW MIPAKTUKE
HCTIOJIB3YIOT PACTBOP MUTHLEBOM COMBI
JUJIS1 TIOJIOCKAHUSI TTPU BOCTIAIMTEIbHBIX
3aboneBanusx ropiaa? Kakosa poiib

rugponu3sa B mpuponae? [louemy pactBop

MBbLIa IIEHUTCS B Boje?

3. O0padoTKa pe3yJbTaTOB ONBITOB
1. Ilpoananu3upoBaTh COOTBETCTBUE IIOJIYUYEHHBIX pE3YyJIbTATOB THIIAM

ruapoiin3a. C,Z[CHaTI) COOTBCTCTBYIOIIMC BBIBOABI.

2. CdopmynupoBaTb BBIBOJIBI

KHUCJIIOTHOCTH CPCAbI paCTBOpaA.

Paznen 4. CrtpoeHue wu

O 3aBHCHMMOCTH THIIAa THAPOJIN3a

CBOMCTBA  OPraHUYeCKHX

)51

BEIIECTB.

JlabopaTopnass padora 3. «lIpeBpaimieHne OpPraHU4YecKUX BelIECTB MPHU

HarpeBaHmm»

HazBanue TeMbl

Tema 4.2. «CBolicTBa OpraHUYECKUX
COCAUHEHU»

Pesynbrar oOyuenus

YcraHaBIUBaTH

3aBUCUMOCTD (hu3uKO-
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XUMHUYECKUX CBOMCTB OpraHn4YCCKHUX BCHICCTB OT
CTPOCHUA MOJICKYJI

OO01me KOMIETEHIINN OK 01, OK 02

1. Bonpocsl AJ191 10MyCKa K J1a00paTopHOil padore

a) copMyIHUpYyITE 1eJb MIIAHUPYEMOI'0 SKCIIEPUMEHTA;

0) 00BsICHUTE, K KAKOMY KJIaCCy OPTraHMYECKUX BEIIECTB OTHOCUTCS 3TUJICH;

B) OOBACHHUTE, KAKUMH XUMHUYECKUMH CBOWCTBAaMH O0JIaal0OT BEIIECTBA
JAHHOIO KJacca, KAaKWE KAYeCTBEHHbIE pEaKUMH JUIsi HX OOHapyXeHUus
UCIIOJIBb3YIOTCS;

') 00BSICHUTE, KaK MOKHO MOJIYYUTh BEIIECTBA JAHHOTO KJIacca COCAMHEHUIM
B J1a0OPaTOPHBIX YCIOBUSAX;

1) 00BACHUTE, U3 YEr0 COCTOUT MPUOOP I MOTYUEHUS ra30B;

€) NEepPEeUHCIUTE OCHOBHBIE ACIEKThl COONIOACHUS TEXHUKH O€30IacHOCTH
npu pabdore ¢ JIBXX (3TWUNOBBIM CHOUPT), arpecCUBHbIMU peareHTaMu
(KOHLIGCHTpUpPOBAaHHAsI ~ CEepHAasl  KUCJIOTa), HarpeBaTelbHBIMU  MOpHOOpaMu

(ciupTOBKA).
2. IIpoBeneHne ONbITOB

OobopynoBanne u mocyaa PeakTuBbl

1. CrexnsiHHBIE TPOOUPKHU 1. Konnentpupoannsiii pactBop HaSO4

2. llratuB ans npoOupox 2. DTUIOBBINA CIIUPT

3. CnupToBKa 3. PactBop KMnO,

4. Conuku 4. bpoMHas Bojia

5. Ilecok

Auaroputrm nposeaeHust onbiTa Ne 1 Bonpocsl u 3aganus

1. ITony4uTs 3TUIIEH IeTUAPATAIIMEH STUIOBOTO 1. Yto mpoucxoaur B
crupTa, OOHAPYKUTh €r0, U3yUYUTh €r0 CBOWCTBA. npobupke? Yro
1.1. B mpoOupky HaiuTh 2—3 MJI 3THJIOBOTO CliUpTa | Habmonaere?
U OCTOPOXKHO 100aBUTH 6—9 M1 2. K xakomy Tumy
KOHIIEHTPUPOBAHHOMN CEPHOM KUCIOTHI. 3aTeM XUMHUYECKUX pEaKIUn
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BCBINIaTh HEMHOTO MPOKAJIEHHOTO Mecka (MeCOK WIn
MEJIKHE KyCOYKH MeM3bI BBOJAT JUIsl TOTO, YTOOBI
HpPeAOTBPATUTH TOYKH KUAKOCTH MPH KUIICHUH).
3aKpbITh IPOOUPKY MPOOKOH C ra300TBOJHON
TpYOKOi1, 3aKpEeTUTh €€ B IITaTUBE U OCTOPOKHO
HarpeTh CoAepKuMoe MpoOupku (puc.1)

CH,

W

Brz KMnO‘ 4

1.2. OcTOp0XHO, pPABHOMEPHO HArPETh CMECH.

1.3. B apyryto npobupky HaneiTe 2—3 mi
pa30aBIEHHOTO pacTBOpa IEpMaHIraHaTa Kalus, U
MPOITYCTUTE YE€pPE3 HETO Ira3.

1.4. B TpeTbto mpoOUpPKY HAIUTH 2—3 MJ1 OpOMHOM
BO/IbI, OIYCTUTh Ta300TBOJIHYIO TPYOKY J0 IHA 3TOU
MPOOUPKHU U TIPOITYCTUTH Yepe3 OPOMHYIO BOTY
BBIJICIIIOLINNCS Ta3.

1.5. BeiHYTh ra300TBO/IHYIO TPYOKY M3 pacTBOpa
MTOBEPHYTH €€ OTBEPCTHEM KBEPXY, MOKECUb
BBIJICTISIONIMICS Ta3 (puc.2).

C,H;0H (aTuio-
BBIY CIIMIPT)

H,S0,

OTHOCSTCS OTHU
npouecchl? Kak
Ha3bIBarOTCA?

3. Kak MeHsieTcst okpacka

pactBopoB? [Touemy?

4. KakuMm miaMeHeM
roput 3TriieH? [louemy?
5. CocTaBUTh ypaBHEHUS
MPOTEKAIOUIUX
MPOIIECCOB.

25



3. O0padoTKa pe3yJbTaTOB ONBITOB

1. TIpoananu3upoBaTh COOTBETCTBHE TMOJIYYCHHBIX PE3YyJIbTATOB CIIOCO0aM
MIOJTyYeHUs] HETPEeAeNbHBIX YTIIEBOAOPOJOB psifa dTWiIeHa (aimkeHoB). Crenartb
COOTBETCTBYIOIINH BBIBO/I.

2. ChopMyaupoBaTh BEIBOJ O (PH3UKO-XUMHUICCKUX CBOMNCTBAX ITHIICHA.

3. ChopmynupoBaTh BBIBOJ O CIIOC00ax 0OHAPYKECHUSI STUJICHA.

2.2. KonTposabHO-u3MepuTeibHbIe MaTepHaJbl pPYOexKHOr0
(TeMaTU4eCcKOro) KOHTPOJIS M0 TUCHHUILTHHE « XHUMUD)

PyGexHbiii  (TeMaTH4YeCKUH) KOHTPOJb IO JUCIHUIUIUHE  «XUMHUS»
IPOBOJIUTCS B (hOpME KOHTPOJBHBIX padOT MO pa3jeiaM OCHOBHOI'O MOJYJIS Ha
OTJIETbHBIX 3AHATHUSAX, KEHCOB U Y4EOHO-UCCIIEI0BATEIbCKUX TPOECKTOB.

2.2.1. KonTpoJibHbIe padOoThI 10 pa3aejiam

KonTponpHble pabOThl MO XUMHU KaK KOHTPOJIbHO-U3MEPUTEIHHBIC
Matepualibl pyOeKHOr0 KOHTPOJISI 3aBEPIIAOT M3yueHHe | i 2 TeMaTUYECKUX
pasziesioB OCHOBHOI'O MOJYJIS.

Paznen 2. Xummnueckue peakuuu. KonrposabHasi padora «CrtpoeHue
BelIeCTBA M XUMHYECKHE PeaKIum»

KoHTtposbHast paboTa coaepKUT YeThIpe BUAA 3aJaHHI:

1. 3agaun Ha COCTABICHHE XUMHUUYECKUX (POPMYII IBYXaTOMHBIX COEIMHEHUN
10 UX Ha3BaHUIO.

2. 3aa4M Ha COCTABJIECHUE YPAaBHEHUM PEAKLWN: COECAUHEHUs, 3aMEIICHUS,
pasnokeHus, oOMEHa W peakluid C yYacTHeM KOMIUIEKCHBIX COCIMHECHH;
OKHCIIUTEIbHO-BOCCTAHOBUTEIBbHBIX PEAKIIUM.

3. 3agaHus Ha COCTAaBJICHUE MOJEKYJISIPHBIX U MOHHBIX PEAKUU TMIpoJin3a
COJIEN, YCTAHOBJIEHUE U3MEHEHUS KUCJIOTHOCTH CPEIBI.

4. 3agaum Ha pacyeT KOJWYECTBECHHBIX XAPAKTEPUCTUK IO YPABHEHUSIM
XUMUYECKUX PpEeaKIuid: MacCOBOM WM OOBEMHON 10U BBIXOJA TMPOIYKTa
peaKkIuu COCIUHEHUS! OT TEOPETHYECKH BO3MOXKHOTO; OOBEMHBIX OTHOIICHHI
ra3oB; KOJIMYECTBEHHBIX XapaKTEPUCTUK HCXOAHBIX BEIIECTB M MPOIYKTOB
peakimu; Macchl (00BbEM, KOJIMYECTBO BEIIECTBA) MPOAYKTA PEAKIIMH, €CITU OTHO
M3 BEIIECTB JAaHO B BHJE pPAcCTBOpa C ONPENEICHHOW MacCOBOW JOJIEH
PaCTBOPEHHOI'O BELIECTBA.

Pasgen 3. CrpoeHne HM CBOMCTBA HEOPraHUYECKUX BelIECTB.
KonTtpoJsbHas padora «CBoiicTBa HEOPraHM4YeCKUX BeleCTB»

KoHnTtposbHas paboTa coep uT TpU BUIa 3a1aHUIA:

l. 3agaum Ha pacyeT MaccoBOM A0JU (Macchl) XMMHUYECKOTO 3JIEMEHTA
(coennHeHUs) B MOJIEKYJIE (CMECH).

2. [IlpakTtmueckme 3amaHus 1O KiIacCUUKAIMK, HOMEHKJIAType U
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XUMHUYECKUM (OpMysTaM HEOPraHMYECKHX BEIIECTB pa3IMYHbIX KIACCOB:
ONpENEIICHUE KJIacCa HEOPraHMYECKHUX BEIIECTB, HA3bIBATh HEOPTraHMYECKHE
COEAMHEHNUA M0 MEXAYHAPOIHON U TPUBHAIBHOM HOMEHKIIATYPE MO XUMUYECKUM
dbopmynam.

3. 3ajaHus Ha COCTABJIICHHE YPAaBHEHUN XMMHUYECKUX PEaKUUN C ydyacTHEM
MIPOCTBIX M CIIOKHBIX HEOPraHUYECKUX BEIIECTB: OKCUOB METANIOB, HEMETAJIIOB
U aM(OTEPHBIX 3JIEMEHTOB; HEOPTaHUYECKUX KUCIIOT, OCHOBAaHUH U aM(OTEPHBIX
TUAPOKCUZIOB, HEOPraHUYECKUX COJIEH, XapaKTepU3YIIIHX HUX CBOWCTBA H
CIOCOOBI MOTYUYEHUSI.

Pasznen 4. CTpoeHue u CBOiiCTBA oprannyeckux Bemecrs. KonrpoiabHas
pabdora «CTPyKTYpa M CBOMCTBA OPraHUYECKNX BelIeCTB

KoHTposibHast paboTa COCTOUT U3 MSTH BUAOB 3a1aHHIA:

1. 3agaHusg Ha coOCTaBIEHHME HA3BAaHWW OPTraHMYECKUX COCAMHEHHU 110
XUMUYECKUM (hopMmysaM (B T.4. CTPYKTYPHBIM) C UCIIOJIb30BAaHUEM TPHUBHAIBHON
WJIM MEXITYHAPOIHON CUCTEMAaTUYECKON HOMEHKIIATYPBI.

2. 3aaHus Ha COCTABJICHUE TIOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (popmy
OpPraHUYECKUX BEIIECTB OTIEIbHBIX KJIACCOB IO MX Ha3BAHUSAM B COOTBETCTBHUU C
MEKIYHAPOIHOW HOMEHKJIATYPOH.

3. 3agaun Ha ompeneneHwe npocTedmeil  (GopMyabl  OPraHUYECKOM
MOJIEKYJIbI, UCXOISl U3 DJIEMEHTHOTO cocTara (B %).

4. 3amaHus Ha COCTABJICHUE YPAaBHEHWW XUMHYECKUX  PEAKLHNU,
WUTIOCTPUPYIOUIUX XUMHUYECKHUE CBOMCTBA C YYETOM MEXAaHHU3MOB MPOTEKAHUS
JAHHBIX PEAKUUMHA M TEHETUYECKOM CBSI3M OpPraHMYECKUX BEIIECTB pPa3HBIX
KJIACCOB, B T.4. IENOYKHU NPEBPALLECHUN.

5. PacueTHble 3a/1aud 10 YpaBHEHHSIM PEAKIMUA C YYACTHEM OPTaHUYECKUX
BELLECTB.

[IpuBeneM npumepsl 3a1aHU KOHTPOJIBbHON padboThl o Teme «CTpoeHune u
CBOIICTBA OPraHMYeCKUX BelIeCTB», KOTOpPAas MPOBOJUTCA MOCIE H3Y4YEHUs
oOyuaromumucs pasaena 4.

ITo mroram mn3yuenus paszaena 4 «CTpoeHne ¥ CBOMCTBA OPraHM4YeCKUX
BellecTB)» o0yJarouuecs: OyayT ClIOCOOHBI:

— ONpEelNensATh MPUHAJICKHOCTh BEIIECTB K pa3M4YHBIM  Kjaccam
OpPraHUYECKUX COEIMHEHNIT; TOMOJIOTY U U30MEPHI;

— Ha3bIBaTh U3yUYEHHBIE BEIIECTBA M0 «TPUBUATBHOW» WM MEXTYHAPOHOM
HOMEHKJIATYypE;

— XapakTepu30BaThb CTPOEHHWE M XUMHUYECKHE CBONCTBA H3YUYECHHbBIX
OPraHUYECKUX COCIMHCHUMN;

— OOBSICHATH 3aBUCHMOCTH CBOMCTB OPraHUYECKHUX BEILECTB OT UX COCTaBa U
CTPOEHUS;
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— TIPOBOUTH BBIYUCIICHUS 110 XUMHUECKUM (OpMyTIaM U YPaBHCHHUSIM.

TemaTudeckuil KOHTPOJIb OCYIIECTBIISIETCST MeToI0M TectupoBaHus (I) wu
B (hopMe MUCBMEHHON pabOThI, BKIIOYAIOUIEH MPAKTUUECKUE 3a/laHus U 3a7a4d
(11).

IIpuBenem npuMep KOHTPOJIbHON pPadoThI B (popMe TECTOBBIX 3aJaHMU
(.

1. BemecTBO, COCTaB KOTOPOTO BBIPAXKEH MOJICKYJsipHOUW (hopmyroit CsHsg,
OTHOCHUTCA K KJIaccCy:

1) apeHsl

2) aJIKaHbI

3) aJKeHBI

4) alTKUHBI

2. Ha3Banue BeniectBa, hopmyna koroporo: CHs-CH(CHs)-CH,-CH2-OH

1) 6yranon-2

2) MeHTaHoI-2

3) 2-meTunOyTanos-4

4) 3-meTrnoyTanon-1

3. Bemecto, umeromee popmyny CH,=CH; Ha3biBaeTcs:

1) Tonyon

2) 3TUIIEH

3) ruuepuH

4) nporaHon

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

1) C;HsOH

2) (CHs).NH

3) CH3-CH,-COOH

4) C3HyOH

5. [Ins ankaHOB XapaKTepHa PEaKLIHs:

1) npucoenunenus: Hy

2) XJIOpUPOBAHMS Ha CBETY

3) obecuBeunBanus pactBopa KMnO,

4) nonuMmepu3aluu

6. MeTtaHoJ pearupyer c:

1) Hatpuem

2) Bojoi

3) BoJopoI0M

4) meTaHOM

7. YKCyCHasl KUCJI0TA BCTYNAET B PEAKIUIO C:

1) AgNOs3
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2) NaCl
3) Na,COs3
4) H,0
8. BepHbI 1 yTBEPKIACHUA:
A. AMMHBI POSBIISIIOT OCHOBHBIE CBOWCTBA
b. AMMHOKHCIIOTBI POSIBISIFOT TOJIBKO OCHOBHBIE CBOMCTBA
1) BepHO TOIBKO A
2) BepHO ToJIbKO b
3) BepHBI 00a yTBEPKACHUS
4) HEBEpHO HU OJTHO U3 YTBEPKICHUMN
9. Vpasuenne xumndeckor peakiuu C,He+Clo—CyHsCI+HCI sBnsiecst:
1) peakiueii 3aMeleHusl, MPOTEKAIOIIEH M0 PaAUKAIIbBHOMY MEXaHU3MY
2) peakuuen NpucoeIMHEHUS, TPOTEKAIOIICH 10 paluKaTbHOMY MEXaHU3MY
3) peakuuei 3aMeIIeHHs], MPOTEKAOIIEH 110 HOHHOMY MEXaHU3MY
4) peakuuei NpUCOCTUHEHUS, TPOTEKAIOIIECH T0 HOHHOMY MEXaHU3MY
10. B peakiuio «cepeOpsHOro 3epkajia» (¢ aMMHAYHBIM PacTBOPOM OKCHJIA
cepebpa) BCTyIaeT:
1) sTanon
2) raroKo3a
3) ruuepuH
4) kpaxman
11. YcraHoBuTE COOTBETCTBHE MEXKAY HA3BAHHEM BEIIECTBA U KJIACCOM
(Tpymrmoii) opraHU4eCKUX COCTUHEHUMN, K KOTOPOMY(-0ii) OHO TTPUHA/IIICHKUT.
Ha3zBanue Bemecrna
A) CH;COOH
b) CH3-CH»-CHs3
B) CH,=CH-CH,-CH3;
I') CH3-CH,-OH
Knacc oprannueckux coeTMHEHUM
1) o1HOATOMHBIE CITUPTHI
2) yrieBoAasl
3) kapOOHOBBIC KHUCJIOTHI
4) apoMaTHYECKHE YTIIEBOIOPOIbI
5) HenpeeNbHbIE YIIIEBOIOPO/IbI
6) npeaeabHbIE YTIEBOI0POIbI
12. B cxeme npeBpanieHui
1500°C Cakrt +Br;
CH4 — X1 — 6en3on — X
BemecTBaMu X1 U X2 COOTBETCTBEHHO SIBJISIFOTCS:
29



1) anetunen

2) 3THIICH

3) OpomOeH301

4) xnopOeH30

5) dbenon

6) LIUKJIOTeKCaH

13. Ompenenure MOJNEKYJISApHYIO (HOPMYITy BEIIeCTBa, coaepxamiero 37,5%
yriepona, 50% kucnopona u 12,5% Bogopoaa. OTHOCUTENbHAS TIOTHOCTh MapoB
ATOrO BEIIECTBa MO BOJOPOAY paBHa 16.

1) CH;OH

2) C,HsOH

3) HCOOH

4) CsHsOH

14. Ckosbko JUTPOB BoAopoaa MoTpedyercss s obpazoBanus 10,2 1
STUJIOBOTO CIUPTAa W3 aleTalbJeruja, €CJIM BbIXOJ MNPOAYKTA PEaKIUU
coctaBisieT 80%?

1)6,2n

2)3,1n

3) 12,75 n

4H11,2n

IIpuBenem npumep 3aJaHui JJS NHCbLMEHHOH KOHTPOJILHOH PadoThI
(1).

1. JlaliTe Ha3BaHHUS OPraHUYECKUM COCAMHEHHUSM IO XUMHUYECKUM
dopMynam ¢  UCHOJB30BAHUEM  TPUBHAIBHOW  WJIM  MEXIyHAPOIHOU
CUCTEMATUYECKON HOMEHKJIATYPHI:

a) C,HsOH

6) (CHs)NH

B) CH3-CH(NH2)-COOH

F) C3H9N

1) CH;CH;HC=0

e) CeHsCHzOH

2. CocraBbTe TIONHBIE W COKpAIIEHHBIE CTPYKTypHBIE (DOPMYIIBI
OpPTraHUYECKUX BEIIECTB OTJEIHHBIX KIACCOB MO MX Ha3BaHHUSIM B COOTBETCTBHUU C
MEKIYHAPOIHOW HOMEHKJIATYPOM:

a) METHJIOEH301

0) aHUJIMH

B) 3-MeTunOyTaHaib

I') IUKJIOTE€KCEH

n) 6yragueH-1,2
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€) 2-MeTuinponasos-1

K) OyTuH-1

3) aMUHOYKCYCHasl KUCJIOTa

3. CocraBbTe ypaBHEHHMsS XHMUYECKUX PpEAKIHUHA COTJIaCHO CXEME

IIPEBPAILICHHMN:
1500°C Caxr +Br;
CH; — X1 — X5 — X3

VYKaXuTe TUIl 1 MEXaHU3M PEaKIui, Ha30BUTE 00pPa30BaBIIHECS BEIECCTRA.

4. Onpenenute MOJEKYJSIpHYI0 (popMyily BeliecTBa, conaepxkaiiero 37,5%
yraepoaa, 50% kucnopona u 12,5% Bogopoaa. OTHOCUTENbHASA INIOTHOCTD MTAPOB
ATOTO BEIIECTBA IO BOAOPOAY paBHa 16.

5. CkonpKO JUTPOB BOJOpoJa moTpedyercs misi oOpazoBanus 10,2 T
ATWJIOBOIO CHOUPTA U3 AaleTalbJETua, €CIM BbIXOJ MPOAYKTa peakUuu
coctasisieT 80%?

2.2.2. Keiicol

Keilcel HMCHONB3YIOTCSI B KAadeCTBE OLEHOYHOI'O CpPEACTBAa B pasnene &
OPUKIAJHOTO  MOIYJds, MX  COJIEpXKAaHHUE  OINpENEeNseTcss C  y4EeTOM
npodeccroHanbHON  HampaBieHHOCTH oOpa3oBaTenbHOM mporpammbl  CIIO.
[IprmMepbl BO3MOKHBIX TEM KEHCOB:

1. IloTemuieHne KiIMMara W BBICBOOOXKJIEHHE Ta30BBIX THJIPATOB CO JIHA
OK€aHa.

2. bynymue matepuansl s aBUa-, MalllMHO- U IPUOOPOCTPOCHUS.

3. HoBble maTepuasl 151 COTHEUHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE PACTUTEIIbHBIX MTPENApPaTOB.

5. XUMHUYECKHE DIIEMEHTHI B KU3HU YEIIOBEKA.

6. Bonopoanas sHepreTuka.

IIpuBenem npumepsl keiicoB no xumuu (aBTop I'onybeBa MuHa bopucosHa,
yauTeab xumuu, https://urok.1sept.ru/articles/636947).

Keiic Nel. «XJ10p B )KM3HU 4€/I0BEKA)

B Snonuun oO6benvHeHHbIMU cujlaMyd HalmoHambsHOTO MHCTUTYTA 37I0POBbSI

u IlpedexrypHoro ynuBepcurera CHI3YOKH OBUIO HMPOBEIEHO HCCIEIOBAaHUE.
VYueHble BBISICHWIHW, YTO E€CTECTBEHHBIE OPraHUYECKHE BELIECTBA BCTYIAKOT B
PEaKIuIo ¢ XJIOPUPOBAHHOM BOJIOM U3-TI0J1 KpaHa, 00pa3ys onacHble COeTMHEHUS,
KOTOPBIE MOTYT CIIY’KUTh IPUYMHOU paka. Takue COeIUHEHUs Ha3bIBatOTCI MX,
TO ecTh «MyTtareH ukc» unu «HeusBecTHblil MyTares.

3amanus:

1. Tlpenmokute CcrnocOOb YMEHBINIEHUS SJOBHUTOTO BIMSHHS XJOpa B
MMUTHEBOU BOJE HA OPraHU3M UYEJIOBEKA.

31


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

2. Ucxons u3 cBOer KU3HEHHOM NMPAKTUKU, MPUOIU3UTENBHO paccuuTaiTe,
CKOJIBKO XJIODUPOBAHHOW BOJBI Bbl HCIIOJB3YE€TE€ B TEUEHUE IHS U ISl KaKHUX
reiemn?

3. Kakue opranbl uejgoBeka OOJBIIE BCEr0 CTPAalOT OT BO3AECUCTBUS
xJjiopa?

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

5. Haiinute mOMONMHHUTENBbHYIO HWHPOPMAIMIO O 3aMEHEe XJopa TIpH
00e33apakMBaHUU BO/IBI.

6. Hccnenyiite pasznuuHble TOBaphl OBITOBOM XHMHH B CBOEM JOME.
CocTaBbTe CIHUCOK XJIOPCOAEPKAIIMX COSAMHEHUH, YKaXKUTE MEpbl 0€30MacHOCTH
pu paboTe ¢ HUMHU.

Keiic Ne2. «Bogopoaomoouiu — mar B Oyayuiee»

AstoMoO6mmn Honda FCX Clarity Ha BOJOpOAHBIX TOIJIMBHBIX 3J€MEHTaX
e3naT 1o poporam EBpornsl ¢ 2009 rona. B 2011 rony Honda npucoenununacey k
eBpornelickomy napTHepcTBy skojoruunoi 3Heprun (Clean Energy Partnership),
MOCJIE€ YEro BbIBEJIAa HA MEPBbIA IUIAaH MPOU3BOJACTBO JKOJIOTUYECKH YHCTBIX
aBToMoOmiei. A Ha Ilsrom MockoBckoM MexayHapogHoMm aBTocaioHe BA3
IIPEICTaBUII CBOIO HOBUHKY «Jlama-AHTam» ¢ 6aisioHaMu BOAOPO/Ia U KUCIOPOa.

3amanus:

1. Tloyuemy MHOrMe aBTOMOOWJIbHBICE KOMIIAHMM  pa3padaThIBAIOT
aBTOMOOMJIH, paboTaroIIre Ha BOJOPOIHOM TOTUIURE?

2. Kak BBIXJIOMHBIC Ta3bl aBTOMOOWJIEH, pabOTAIOIMNUX HA YTICBOJAOPOIHOM
TOIUUIMBE, BIUSIOT HA 3JI0POBbE UETIOBEKA?

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

4. HalimuTe MOMOJHUTENbHYIO HH(OpMAIHIO 00 UX yCTPOMCTBE.

5. Ecnu B Bamell cemMbe WM y BallUuX 3HAKOMBIX €CTh aBTOMOOWIIH,
MOACYUTANTE, CKOJIBKO MPUOJIU3UTEIBLHO JIUTPOB OCH3MHA, ra3a U KaKOW MapKu
HCIIOJIB3YETE €KEIHEBHO.

6. Kakue BemecTBa v B KAKOM KOJTMYECTBE MOTYT HAXOJUTHCS B BBIXJIOMTHBIX
ra3ax BallluxX aBTOMOOMIIEH?

2.2.3. YueOHO-HMCC/Ie10BATEILCKUI TPOEKT

VY4eOHO-UCCIe10BaTeIbCKHM MPOEKT SBIISIETCS OCHOBHBIM CIIOCOOOM OIEHKH
pe3ynbTaToB 00y4YeHUs, CHOPMUPOBAHHBIX y OOYYAIOIIUXCS B XOJI€ OCBOCHHUS
NpUKIAAHOTO MOAydss XuMmMuu B pazgenax 9.1. m 9.2. Hccnenoanue wu
XUMUYECKUN aHain3 o0BeKTOB Ouocdeprl/TexHochepsl (¢ ydeTom Oymymien
npodeccuoHaIbHOM 1eITeTbHOCTH).

[IpuBeneM mpuMep MPOEKTHOTO 3aJaHus, paboTa HaA KOTOPHIM
HauyMHAETCS C Hauyaja pas/ielia, a JIeTAIbHOE BBHINOJIHEHUE 3aJlaHUN B TpyMIax U

32



oopMiieHHE PE3yJIbTATOB MPOCKTHOW EATETLHOCTH IMPOU3BOIUTCS B KOHIIC
U3Y4YEeHUS pasjea.

OO6mass TemMa TpoOeKTa, TMPUBEJICHHAs HUXKE, B  JalbHEHIIeM
JEKOMITO3UpyeTcsl 10 (aceTHOMY NPHUHIIMIYY B 3aBUCUMOCTH OT TOJyd4aeMou
oOydJaronuMucs cnenuaibHocTH (TIpodeccun), a TakkKe Kakaas TpyIna MOXKET
paccMoTpeTh Oojee yriayOJIeHHO OIWH W3 O00S3aTEeNbHBIX COJEPIKATEIBHBIX
KOMIIOHEHTOB (TIOITEM) MPOEKTA.

Ha3panmue mnpoekTa: cocTaBieHHE MpPOEKTa IIBETHHKA/cana/oropojam B
3aBUCUMOCTH OT COCTaBa MpOaHATU3UPOBAHHBIX MTOYB.

IIpoGaema wucciaenoBaHMsi: OINpEICICHHE BO3MOXKHOCTH  Pa30MBKU
[BETHUKA B COOTBETCTBUMU C JU3AHHEPCKUM 3alpoOCOM M HEOOXOAMMOCTHU
aZanTay IU3aiHEPCKOTO MPOEKTa K TTOYBEHHBIM U KIIMMATHYECKUM YCIIOBHUSIM
HA OCHOBAaHUHU HCCIEIOBAHUS XUMHYECKOTO COCTaBa TMOYB MPEIIOKECHHOTO
y4JacTka.

Lenap mnpoekrta: oOmpeneianTh BIMSHHE XUMHUYECKOTO COCTaBa IOYB Ha
NPEIJIOKEHHOM y4YacTKE Ha acCOPTUMEHT pacTeHUM, PEKOMEHIOBAHHBIX K
MOCaJIKe JIsl peain3allii BEIOPAaHHOTO JAU3aHHEPCKOTO MTPOEKTAa.

3amauum npoekra:

1) mccremoBaTh XUMUYECKHA COCTaB, CTPYKTYPY, KHCJIOTHOCTh TOYBBI Ha
MPEJIOKEHHOM yUacCTKeE;

2) uccienoBaTh HHCOJSIIIMIO OTBEJCHHOTO JJIs [IBETHUKA yUaCTKa;

3) mpemIOKUTh MEPHI M0 YIYYIICHUIO KAadeCTBA MOYBHI ITyTEM BHECCHUS
pa3NUYHBIX yAOOpEeHUN U M00aBOK Ha TMPENJIOKEHHOM Y4YacTKe B Cllydae
HEOOXOJIMMOCTH;

4) ompenenuTh aCCOPTUMEHT PACTEHUU B COOTBETCTBUM C BBISBICHHBIMHU
0COOEHHOCTSIMU UCCJIEIOBAHHOTO y4acTKa U TU3aHEPCKUM 3aIpPOCOM;

5) cocTaBUTh MOCATOYHYIO BEIOMOCTB;

6) MOATOTOBUTH U MyOIMYHO MPEJCTABUTH MPE3CHTAIIMIO 110 TEME MPOEKTa B
KOMaH7Ie.

Pe3yabTaThl 00yueHus:

— ONpenemsiTh TMepeYeHb HEOOXOAMMBIX HCCIACAOBAHUN XUMHYECKOTO
cocTaBa TMOYB M y4YacTKa JJIsi COCTABJICHHUS WM aJanTallid  paHee
pa3pabOTaHHOTO MPOEKTA I[BETHUKA,

— ONUCHIBaTh 3aBUCHMOCTh AaCCOPTHUMEHTa pAacTeHUH OT KadecTBa
PENI0KEHHON OUBbI 1Sl 00yCTPOICTBA IIBETHUKA,

— CcTIOCOOHOCTh MCIIOJIb30BaTh COBPEMEHHBIE CpPEACTBA MOWCKA, aHalu3a U
UHTEepnperanuu  uHbOpMaIuK, W  HWHPOPMAIMOHHBIE  TEXHOJOTUU IS
BBITTOJIHEHUSI 314 ITpodeccroHanbHol AesteabHocTH (OK-2);
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— c1ocoOHOCTh A(D(PEKTUBHO B3aMMOJIEHCTBOBATh U pabOTaTh B KOJIJICKTUBE
u koManje (OK—4).

Pe3yabTaT NpoeKTHOM padoThHI 00yYaromerocs:

— MakeT / BujeoMarepuan / medyatHole cpeactsa / 3D-Moaenu KocMUYecKon
TEXHOJIOTHH, TPE3CHTAIlUS PE3yJbTaTOB KCCICIOBAHUS HAa MPO(ECCHOHATBHBIX
KOHKYpCax.

dopma npeacTaBeHUs Pe3yJbTATOB MPOEKTHOH PadoThI:

— 3alMTa TPOEKTa C HCIOIB30BAHUEM CPEICTB BU3YaIU3alMH |
JEMOHCTpaIlUU MPoayKTa ( / MakeTa / BUjieoMarepuasa / meyaTHeix cpeacts / 3D-
MOJIENH (TPU HATUYHHN).

Bo3MoskHbIE BADHAHTHI TeM NPOEKTOB:

1. HccnenoBanue cocraBa MHHEPAIbHOW BOJBI M PEKOMEHJAIMU IO €€
HCTIOJIb30BAHUIO.

2. HccrnenoBaHue pa3pyliaroliero JICUCTBHS MPUPOAHOM BOJBI Ha
CTPOUTEIHLHBIC MaTCPUAIBI.

3. CocraBiieHHE MPOEKTA I[BETHUKA/Oropoja/caia B 3aBUCUMOCTH OT COCTaBa
POAHATU3UPOBAHHBIX T[OYB B COOTBETCTBUU C JU3aWHEPCKUM 3alPOCOM
(MOHOXPOMHBIN  IBETHMK,  IIBETHUK  OJIHOJETHUKOB,  MHOTOJIETHUKOB,
JEKOPAaTUBHBIN Oropo U Ap.).

4. CocraBieHue cOalaHCUPOBAHHOTO MEHI0O Ha JeHb (HEIeNl0) B
3aBUCUMOCTH OT COJCpXKaHUS XHMHUYECKHMX MaKpO W MHKPOIJIEMEHTOB B
MPOTYKTaX MUTAHUS.

5. UccaenoBanue KayecTBa MUTHEBOM BOJIBI.

6. HccnenoBanue mpoO BOIOMPOBOIHOM BOJIBI HA MPEAMET YCTpPaHEHUS
KECTKOCTH.

7. YcTpaHEHHUE )KECTKOCTU BOJbI B CEITbCKOXO3AMCTBEHHOM AEATEIbHOCTH.

8. KoHTposh KauecTBa TEXHHYECKOW BOABI Pa3HBIX BHIOB B COOTBETCTBHH C
metoaukamu 1o I'OCT.

9. Co3maHne NEKOPATUBHOM MITYKaTypKHU.

10. [IurmMeHThI B U3IETUAX U3 CTEKJIA.

11. UccnenoBanme pa3pymiaromero AEUCTBUS BOJALI HA CTPOUTEIHHBIC
MaTepuabl.

12. Ouenka cocTosiHUSI BO37yXa paboueil 30HBI CHEIuaInucTa (TeXHOJIOra,
CTpOUTENS W T.I., C YYETOM 00JacTH NpodecCHOHATBHON AEsITeNbHOCTH) B
COOTBETCTBUH C HOPMATUBHBIMHU JTOKYMCHTAMH
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2.3. KoHTpoJbHO-U3MepHUTe/IbHbIE MaTEePHAJBI  NMPOMEKYTOYHOM
aTTecTalluM MO0 JTUCHHUILTHHE « XHUMUD)

[IpoMexyTouHass arrecTauus MO AUCHUIUIMHE «XUMHSD» MPOBOAUTCA B
dopme sk3aMena. Kaxplil 5K3aMEeHAIIMOHHBIA OMJIET COCTOUT W3 TpeX 3aJaHuil:
1) Teopernueckoe 3aJaHHE B BHJIE BOIPOCA M3 TEOPETUUYECKOIO COACPKAHUS
OCHOBHOI'O M NPHKJIAJHOIO MOJYJIEH; 2) MPaKTHYECKOE 3aJaHue (COCTaBIICHUE
YpaBHCHUN XHUMHYECKHUX pEAKIUA C y4aCTUEM HEOPraHUYEeCKUX WU
OpraHUYECKUX BEIIECTB, B T.4. I[EMIOYEK MPEBPALICHUN U KAUYECTBEHHBIX pEaKIUui
OoOHapyKEeHUsI; XUMUUECKUX (GOPMYJT HEOPraHUYECKUX U OPTaHUYECKUX BEIECTB,
B T.4. CTPYKTYPHBIX; 3aJaHus II0 HOMEHKJIAType HEOPraHHYEeCKUX U
OpraHUYECKUX BEUIECTB; OLIEHKA U3MEHEHUs CKOPOCTH XUMHUYECKOW peakuuu U
HampaBJICHUS CMENICHUS pPaBHOBECHS C UCIOJb30BaHUEM mnpuHiuna Jle-
[Ilarenpe; OLIEHKA XWMHUYECKOIO CcocTaBa MU OOOCHOBaHUE NPUMEHHUMOCTU
o0bekTa OMO- WU TexHocdepsl U T.I.); 3) pacueTHas 3agayda (pacuerbl MO
YPaBHEHUIO XUMHUUECKUX PEaKIMii, pacueT MacCOBOM 10U (MacChl) XUMUYECKOTO
aneMeHTa (COoelMHEHHs]) B MOJEKysle (CMecCH); OmpelesicHue MpocTeuien
dbopMysbl OpraHUYECKON MOJEKYJbI, UCXOAS M3 DJIEMEHTHOTO coctaBa (B %);
pacyeTsl TEIIOBBIX A(P(HEKTOB XMMUYECKUX PEaKIUi; 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, OpOMUJIOB, HoauaoB? Hanummre ypaBHEHUS peakiuii U 0OOCHYWTE
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.

Ornpenenure MacCOBBIE T0JIU XUMUYECKUX IJIEMEHTOB B OKCUE ATIOMHUHUS
Al;O3 u BbIpa3uTe UX B MPOIICHTAX.
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3ak/jIoYeHue

Takum oOpa3om, (OHA KOHTPOJBHO-U3MEPHUTENBHBIX MaTEpPHAIOB IO
JUCLHUIUIMHE «XUMHSD» COCTOMT M3 KOHTPOJIBHO-MU3MEPHUTENIBHBIX MATEpUAJIOB
TEKYILEro, pyoOeKHOTo (TEMaTHYECKOr0) KOHTPOJIA U 3aJaHUNA IPOMEKYTOUHOM
aTTeCTaLUH.

B yu4eOHO-METOIMYECKOM KOMIUIEKCE NPHUBEACHBI NPHUMEPHI 3aJaHUi,
KOTOPBIE SBJLIIOTCS MOAENbHBIMU. Kaxaplii mpenoaasaTesnb, B CBOKO O4YEPEnb, B
pamMKax CBOEH METOAMYECKOH NEATEIbHOCTH CaM MPOEKTUPYET U pa3pabaThIBacT
CpeacTBa OOyUeHUsI U KOHTPOJIA, a TAKKE BHIOMPAET METOBI M OPraHU3aI[HOHHBIC
(dopMbI UCXO0Is u3 OpraHU3alMOHHO-TIEJarOTHYECKUX yCIIOBUH
00pa30BaTeNbHOr0 MpoLEecca, COOCTBEHHOIO OIbITA, YPOBHS MOJArOTOBIEHHOCTU
Y MOTUBAILUU CTYIECHTOB.
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