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HaCHOPT OLCHOYHBIX CPEACTB IO JUCHUIIJINHE «XuMus»

st hopMupoBaHUsl, KOHTPOJISL U OLIEHKU PE3YJIbTaTOB OCBOCHHUs 00I1€00pa30BaTEIbHOM
JUCUMIUIMHBL «XHUMHsD» pa3paboTaHa CHUCTEMA OLIEHOYHBIX MEPONPUATHUH, YYHUTHIBAIOLIAS
tpeboBanus DPI'OC COO (mpeamernbie pesynbratel)) uw  DPIOC CIIO (oOmue wu
npodeccHoOHaNbHBIE  KOMIIETEHLIMH) MO  CHEHUAIBHOCTH  «OJKCIUTyaTalldsi ©  PEMOHT
CEJIbCKOXO35MCTBEHHOW TEXHUKHU U 000PY10BAHU»

BaxHOli  OCOOCHHOCTBIO  CIIPOEKTUPOBAHHON  CHCTEMBI  OICHMBAHUS  SIBIISICTCS
COrJIaCOBAHHOCTH OIICHOYHBIX MEPOINPUSATUN M 3allJJaHUPOBAHHBIX pE3YJIbTaTOB OOYy4YEHUS.
Kaxnoe oneHouHoe MeponpusTHE HamnpaBieHO Ha (GOPMUPOBAHWE WU W3MEpEHUE 3HAaHUS /
YMEHHS B KOHTEKCTE, YKa3aHHOM B pe3yJbTaTe O0yUeHHUs.

B mucuunnune «XuMus» K OCHOBHBIM OIIEHOYHBIM MEPONPUSATUSAM OTHOCSTCS: 3aJaHUs B
TecTOBOM  (opme, TpaKTUYECKHWE 3aJaHUs HAa COCTaBJIEHWE YpaBHEHUW  peakIHii,
KJIaCCU(UKALUIO U HOMEHKJIATYpy XUMUYECKUX COEIMHEHUH, pacueTHbIE 3a/1a4H, TabopaTOpHbIE
paboThl, MPAKTUKO-OPUEHTUPOBAHHbBIE 3aJaHUs (pacueTHbIE U TeopeTHueckue). B npukiaaHbIx
MOJYJIIX B KayecTBE OLEHOYHBIX MEpONPHUATHI TakKe 3allJlaHWPOBAaHbI KEHChl U ydeOHO-
HCCIIEIOBATENIbCKUE MTPOEKTHI.

Peanu3zanusi olleHOYHBIX MEpPONPUATUN MO XMMHUHU 3allJTAaHUPOBaHA B paMKax TEKYIIEro,
pyOeXHOro (TEeMaTHUYECKOT0) KOHTPOJS M MPOMEXKYTOYHOM aTTecTaluy IO AWCHUUIUIMHE B
dhopme auddepeHITMpOBaHHOTO 3aYeTa.

Cucrema OLICHOYHBIX MEPOINPHUATHM 0 XMMHH IPEICTABJICHA B IACHOPTE OLIEHOYHBIX
cpencts (Tabnuma 1).



Tabnuna 1. [TacmopT o1ieHOUYHBIX CPEACTB M0 AUCHUIUIMHE «XUMUS»

Ne Mopnyas / Paznea / Tema PesynbTaT 00yuenus THIIBI OLIEeHOYHBIX MEPONPUATHH
I OcHoBHOE conepxaHue
1 |Pa3gen 1. OcHoBbI cTpoeHust | Dopmy/aHpoOBaTh 6Ga30Bble NOHATHSA
BelllecTBa U 3aKOHbI XMMHMHU
1.1 |Crpoenue aromoB xumuueckux |CocCTaBlIATh XUMHUUYECKUE (HOPMYJIBI 1. Tect «CTpoeHne aTOMOB XUMHUYECKUX IEMEHTOB U MPUpOJa
3JIEMEHTOB U NpUpPOIa COEIMHEHUH B COOTBETCTBHUHU CO XUMHYECKON CBSA3ZM.
XMUMHYECKOH CBS3U CTENEHbIO OKUCIIEHUS] XUMUYECKUX 2. 3aj1aum Ha COCTABJIEHUE XUMUYECKUX (POPMYIT IBYXaTOMHBIX
3JIEMEHTOB, UCXO/I U3 BAJICHTHOCTHU U |COEIMHEHUH (OKCUIOB, CyIb(UIO0B, THAPUIOB U T.I1.)
ANEKTPOOTPHUIIATENLHOCTH
1.2 |Ilepuomudeckuii 3aKOH U XapakTepu3oBaTh XUMHYECKHE [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETHUUECKHE 3aJaHNS HA
tabnuua J[.11. Menneneesa 3JIEMEHTHI B COOTBETCTBHHM C UX XapaKTepHU3aluIio0 XUMHUECKUX 1eMEeHTOB: «MeTtamnueckue /
IIOJIOKEHUEM B IIEPHOANYECKON HEMETAJJINYECKUE CBOMCTBA, dJIEKTPOOTPULIATEILHOCTD U
CHUCTEME XMMHUYECKHX 311eMeHTOB J[.1. [CpOACTBO K 3NEKTPOHY XUMHUYECKUX HIEMEHTOB B COOTBETCTBUE C
Menpeneesa UX JIEKTPOHHBIM CTPOEHHUEM H IOJIOKCHHEM B ITEPUOINYECKON
cucteMe xuMmudeckux anemenToB .M. MennaeneeBay
2 |Pa3ngen 2. XumMHuyecKue CocTaBJsiTb YpAaBHEHUS U CXeMbI

peakmuu

XHUMHMYECKHX PeaKIui




Ne Mopnyas / Pasnea / Tema PesynbTaT 00yuenuns THIIBI OLIEeHOYHBIX MEPONPUATHH
2.1 |Tumbl XUMHYECKHX PEaKIHii CocTaBiiTh peakiuu COeIMHEHMS, 1. 3ajmaun Ha cocTaBlIEHUE YpaBHEHUN peaKIuil:
pasioxenus, 0OMeHa, 3aMelIeHus, — COEJIMHEHUS, 3aMEILIEHUS, Pa3JIOKEHUs, 0OMEHa U peaKIuii ¢
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHBIE  |y4aCTHEM KOMIUIEKCHBIX COEIMHEHUH (Ha mpuMepe
peaKkuuu U peakiuu TUAPOKCOKOMILIEKCOB QIFOMUHMSI U IIUHKA);
KOMILIEKCO0Opa30BaHus (Ha IpUMEPE |— OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINI C UCTIOIb30BAHUEM
TUIPOKCOKOMILJIEKCOB QJIIOMUHUS U [METO/1a AJIEKTPOHHOTO OajaHca;
LMHKA) C y4aCTUEM HEOPraHUYECKUX |— C yJaCTHEM KOMILUIEKCHBIX COeIMHEHUH (Ha mpuMepe
BEILIECTB TUAPOKCOKOMILIEKCOB IIMHKA U aJTFOMUHUS).
2. 3ajaum Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTHK MPOAYKTa
pEeaKINK COCTMHEHH S, MACCOBOW I 0OOBEMHOM J0JTH BBIXO1a
MPOJYKTA PEaKIUU COETUHEHHSI OT TEOPETUYECKH BO3MOKHOTO;
00BEMHBIX OTHOILIEHUH Ia30B; KOJMYECTBEHHBIX XapaKTePUCTUK
MCXOJHBIX BEIIECTB U MPOAYKTOB pPeaKIIUU; Macchl (00beM,
KOJINYECTBO BELIECTBA) MPOIYKTa PEaKLUH, €CIIA OJHO U3 BEILECTB
JIaHO B BUJIE PacTBOpa C ONPEACICHHON MAacCOBOM J10el
pPacTBOPEHHOTO BEIECTBA
2.2 |DneKTposuTHYECKas CocraBisaTh ypaBHEHUS XUMHUYECKUX |l. 3amaHus Ha COCTABJICHHUE MOJIEKYJIIPHBIX U HOHHBIX pEaKLUi ¢
JMCCOLMALUSA U HOHHBIA OOMEH |peakli HOHHOTO 0OMEHA C y4acTHUEM |y4acTHEM OKCHUJIOB, KUCIIOT, OCHOBAHUHN U COJIEH, MOHHBIX
HEOPraHUYECKUX BEILECTB peaKuui THIPOIN3a COJIEH, yCTAHOBICHUE U3MEHEHUS
KHCJIOTHOCTH CPEBbI.
2. JIabopatopHas paboTa «Peakuuu ruiposinzar»
3 |Pa3zmea 3. Ctpoenue u HccaenoBatb cTpoeHHe U CBOIiCTBA

CBOICTBA HEOPraHNMYECKHUX
BelleCTB

HEOPraHn4eCKux BeecTn




Monayas / Pa3nen / Tema

PesynbTaT 00yuenuns

THIIBI OLIEeHOYHBIX MEPONPUATHH

3.1

Knaccugukanus, HOMeHKIaTypa
Y CTPOCHHUE HEOPraHUIECKUX
BEIIIECTB

KnaccugumnupoBaTs HeOpraHHUECKUE
BEIIIECTBA B COOTBETCTBUU C UX
CTpPOEHUEM

1. Tect «HomenknaTypa 1 Ha3BaHUE HEOPraHUYECKUX BEIIECTB
UCXOJIS U3 UX XUMHUYECKOH (DOPMYITBI TN COCTABIICHHE
XUMHYECKON (POPMYITBI HCXOAS U3 HA3BaHUS BEIECTBA IO
MEXKyHapOAHOU MM TPUBUAIBHON HOMEHKIIATYPEM.

2. 3agaun Ha pacyeT MacCOBOM J10JIM (MaCChl) XUMHUYECKOTO
3lIeMEeHTa (COEMHEHNs) B MOJIEKyJIe (CMECH).

3. IIpakTrueckue 3a1aHus MO KiacCU(pUKALMU, HOMEHKIIAType U
XUMHYECKUM (popMyrnaM HEOPraHM4YECKHUX BEIIECTB pa3IU4HbIX
KJIACCOB.

4. IlpakTyeckue 3alaHusl Ha ONIPEACICHUE XUMUYECKOM
AKTUBHOCTH BEILIECTB B 3aBUCUMOCTH BHJ1a XUMUYECKOU CBSI3U U
TUTA KPUCTAJUTMYECKOMN peIIeTKH

3.2

Du3nKo-XUMHUYECKHE CBOMCTBA
HEOPraHUYECKHUX BEIIECTB

VYcranaBnmuBaTh 3aBUCUMOCTH (PU3HKO-
XHUMHYECKHUX CBOMCTB
HEOPraHUYECKHUX BEIIECTB OT
CTPOCHHS aTOMOB U MOJICKYJI, & TAKXKeE
THTIA KPUCTATMIECKOM PEIIEeTKH

1. Tect «OCOOECHHOCTY XUMUYECKUX CBOMCTB OKCUIOB, KHUCJIOT,
OCHOBaHUH, aM(DOTEPHBIX TUIPOKCUIIOB B COJICI.

2. 3a1aHus Ha COCTABJICHUE YPABHEHUN XUMUYECKUX PEAKIUI C
Y4aCTHEM IPOCTHIX U CJIOKHBIX HEOPTAHMYECKUX BEIIECTB:
OKCHJIOB METAJVIOB, HEMETAJIIOB U aM(POTEPHBIX AIEMEHTOB;
HEOPraHUYECKUX KUCIOT, OCHOBAHUM U aM(OTEPHBIX
THIAPOKCHIOB, HEOPraHUYECKUX COJICH, XapaKTePU3YIOIIHNX UX
CBOMCTBA M CITOCOOBI TIOJTyUCHUS.

3. I[IpakTHKO-OpUEHTUPOBAHHBIC TCOPETHUCCKUE 3aJaHUs Ha
CBOMCTBA U MOJIyYeHUE HEOPTAHUYECKUX BEUIECTB.

4. JTaboparopHas paborta «CBOHCTBA METAJIIOB K HEMETAJIJIOBY




Ne Mopnyas / Pasnea / Tema PesynbTaT 00yuenuns THIIBI OLIEeHOYHBIX MEPONPUATHH
3.3 |I[IpousBoncTBO Heoprannueckux |OOGOCHOBBIBATH 3HAYCHHUE U [TpakTHKO-OpUEHTUPOBAHHBIE 331aHUS IO COCTABJICHUIO
BELIECTB. 3HAYECHHUE U IPUMEHEHUE HEOPTaHUUYECKUX XMUMHUYECKUX PEaKLIUN ¢ yJaCTHEM HEOPraHU4ECKHX BEILECTB,
IIPUMEHEHHE B OBITY U Ha BEIIECTB B OBITOBOM U UCTIOJIB3YEMBIX JUIS UX UACHTHU(PHUKAINN U TIPOMBIIUICHHBIX
IIPOU3BOJICTBE IIPOU3BOJICTBEHHOM JESITEIbHOCTU CIO0COOOB IMOJTyYEHUs
YeoBeKa X (PU3MKO-XUMUIECKUMHU
CBOWCTBAMM
4 |Pa3nen 4. Ctpoenue u HccnenoBath cTpoeHne U CBOMCTBA
CBOIICTBA OPraHMYeCKUX OpPraHu4ecKuX BelecTB
BeLLEeCTB
4.1 |Knaccudukanus, CTpoeHHE U Knaccudumnuposats oprannueckue 1. 3agaHus Ha cOocTaBlIeHNE Ha3BAHUA OPraHUYECKUX COETMHEHUI
HOMEHKJIaTypa OpraHMYeCKUX  |BEIIeCTBa B COOTBETCTBUH C UX M0 TPUBUAIBHOMN WJIM MEXKTYHAPOIHOM cCTeMaTH4eCKOU
BEIIECTB CTpOEHUEM HOMEHKJIaType
2. 3aaHus Ha COCTABJICHUE TTOJTHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (GOPMYJT OPTaHUYECKHUX BEIIECTB OT/IEIbHBIX
KJIaCCOB
3. 3agauu Ha ompeneeHue mpocrenend (GopMyibl OPraHUIECKOU
MOJIEKYJIbl, HICXO/ISl U3 3JIEMEHTHOI0 cocTaBa (B %)
4.2 |CoiicTBa OPraHUYECKUX YcranaBnuBaTh 3aBUCUMOCTh (PU3HUKO- | 1. 3amanust Ha COCTaBIIEeHWE YPABHECHUH XUMHYECKUX PEAKIIUH C

COEUHEHUN

XHUMHYECKHUX CBOMCTB OpraHu4€CKux
BCIICCTB OT CTPOCHUA MOJICKYJI

Y4aCTUEM OPraHUYCCKHUX BCIICCTB HA OCHOBAHMHU UX COCTaBa U
CTPOCHUA.

2. BaHaHI/IH Ha COCTaBJICHHUC ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKuHﬁ,
HWJUTIOCTPUPYIOMIUX XUMHUYCCKHUC CBOICTBA C Y4€TOM MCXAaHNU3MOB
IMPOTCKAHUA JaHHbIX peaKHI/Iﬁ U TCHETUYECKOM CBS3U




Ne Mopnyas / Pasnea / Tema PesynbTaT 00yuenuns THIIBI OLIEeHOYHBIX MEPONPUATHH
OpraHMYECKUX BEILECTB Pa3HbIX KIACCOB
3. PacuerHsble 3a1aun 0 ypaBHEHUSIM PEAKIUM C y4acTHEM
OPraHUYeCKHUX BEIECTB.
4. JTaboparopnas padota «[lomydeHue 3THIIeHa U U3yUYEHUE €r0
CBOMCTB»

4.3 |Opranudeckue BEUIECTBA B OO60CHOBBIBaThH 3HAYCHUE U [IpakTUKO-OpHUEHTHUPOBAHHBIE 33/IaHUS TIO COCTABIECHUIO
KU3HEICSITCIIbHOCTH YEJIOBEKA. |IIPUMEHEHHE OPTaHMYECKUX BEIIECTB |XUMUUYECKHX PEAKIIUM C y9acTHEeM OPraHUYEeCKUX BEIIECTB,
[Tpou3BoaCTBO U MpUMEHEHHE  |B OBITOBOM M MPOU3BOJICTBEHHOM WCIIOJIB3YEMBIX I UX UACHTU(GUKAIIMN B OBITY U
OpPraHUYECKUX BEIIECTB B NESITETFHOCTH YeJIOBeKa UX (PU3UKO-  |IIPOMBIIIJIEHHOCTH.

MPOMBIIIIICHHOCTH XUMUYECKUMH CBOMCTBAMU
5 |Pa3pmen 5. Kuneruueckue u HccaenoBatb paBHOBeCHE U
TepMOAMHAMHYECKHE CKOPOCTh XUMUYECKHUX pPeaKiuii
3aKOHOMEPHOCTH NMPOTEeKAHUSA
XMMHMYECKHX peakuuii
5.1 |Kunernueckue 3akoHoMepHOCTH | ccnenoBaTs BausiHue KoHeHTpaiuu | 1. JlaboparopHas paboTa Ha BBIOOD:

MPOTEKAHUS XUMUYECKUX
peakuuii

pearupyrouux BeecTB u
TEMIIEPaTyphl HA CKOPOCTh
XUMHYECKUX peaKlni

— «OrmpeneneHye 3aBUCUMOCTH CKOPOCTH PEAKIUU OT
KOHIIEHTPALIMU PEarupyoIINX BEIIECTBY;

— «OrpeneneHne 3aBUCUMOCTH CKOPOCTH PEAKIUU OT
TEMIIEPATYPHI».

2. [IpakTuKO-OpHUEHTUPOBAHHBIE TEOPETUUECKUE 3aJaHUsI Ha
aHanu3 GaKTOPOB, BIUAIOIIMX Ha U3MEHEHUE CKOPOCTH
XUMHUYECKON peaKinu




Ne Mopnyas / Pasnea / Tema PesynbTaT 00yuenuns THIIBI OLIEeHOYHBIX MEPONPUATHH
5.2 |TepmonuHamMHuyecKue HccnenoBaTh BAMSHUE U3MEHEHUS 1. 3agaum Ha pacyeThl TEIUIOBBIX IPPEKTOB XUMUYECKUX PEAKIHHA
3aKOHOMEPHOCTH MPOTEKAHUSI  |KOHILIEHTPALMM BEILLECTB, pEaKLUU U OTIpe/IeJICHUE TUIIA PeaKIMU (110 TEIIOBOMY 3P PEKTY: 3K30- U
XUMHYECKUX PEaKLUi. Cpebl ¥ TEMIIEPATYPhl HA CMELIEHUE |IHIOTEPMUUYECKUE).
PaBHOBecHe XUMHUYECKUX XMMHUYECKOTO PaBHOBECHS 2. [IpakTuKO-OpHUEHTUPOBAHHbIE 33JaHNS HAa IPUMEHEHUE
peakuuii npunuuna Jle-IllaTenbe s HaXOKACHUS HAIIPABICHUS CMELICHUS
paBHOBECHUS] XUMUYECKOW peakuu U aHaau3 (paKkTopoB,
BIIUSIIOLINX HA CMELEHUE XUMUYECKOTO PAaBHOBECHS.
3. JJabopartopHas pabota «3yueHue BIUSHUS pPa3TUuIHBIX
(akTOpOB Ha CMEIIEHNE XUMUYECKOTO PAaBHOBECHS»
6 |Pa3gex 6. lucnepcHbie HccaenoBathb AucnepcHbie CHCTEMbI
CHCTEMBI
6.1 |/lucnepcHble CHCTEMBI U Paznuuath UCTUHHBIE PACTBOPHI, 1. 3aaun Ha MPUTOTOBJIEHHUE PACTBOPOB.
(bakTOpB! UX YCTOWYUBOCTH KOJUIOUJHBIE PACTBOPHI U 2. IlpakTuKO-OpUEHTUPOBAHHBIE PACUETHBIEC 3a/1aHUS Ha
rpy0OIUCTIEPCHBIE CUCTEMBI Ha JMCTIEPCHBIE CUCTEMBI, UCTIOJIb3YEMbIE B OBITOBON U
OCHOBE XUMHYECKOTO 3KCIIEPUMEHTA  |IIPOU3BOJACTBCHHOM ACATEILHOCTH YEJIOBEKA.
6.2 |HccnenoBaHue CBOWCTB HccnenoBath GU3UKO-XUMUYIECKHE JlaGoparopnas padota (Ha BEIOOD):
JHCIIEPCHBIX CUCTEM CBOMCTBA Pa3JIM4YHbIX BUJIOB — IIpuroroBneHune pacTBOpOB;
JHCIIEPCHBIX CUCTEM — HccnenoBanye TUCIIEPCHBIX CHCTEM.
7 HcciaenoBaTh cBOMCTBA

Pa3pen 7. KauecTBeHHEIE
peakuuu 00HApPYKeHUs1
OpPraHuYecKux u
HEOPraHW4YecKHuX BellecTB

OPraHMYecKUX U HEOPTraHUYeCKHX
BellleCTB C HCI0J1L30BAaHUEM
Ka4eCTBEeHHbIX peakuui




Monayas / Pa3nen / Tema

PesynbTaT 00yuenuns

THIIBI OLIEeHOYHBIX MEPONPUATHH

7.1 |OGHapyxenue Heopranuveckux |MccrmenoBars kauecTBeHHBIC peakiuu | 1. JlTabopaTopHas pabora (Ha BEIOOD):
KaTHOHOB U aHHOHOB HEOPraHWYECKUX BEIIECTB — AHanuTudeckue peakiuu katuoHos [-VI rpymm;
— AHaJIUTUYECKUE PEaKIii aHMOHOB.
2. IIpakTuyeckue 3a/1aHusl HAa COCTAaBJICHUE YPAaBHEHUHN peaKLuii
oOHapyxeHus kKaTHOHOB [-VI rpynn u aHMOHOB, B T.4. B
MOJIEKYJIIpHOI ¥ HOHHOM (hopMax.
7.2 |O6Hapyxenue opranndeckux  |MccrmenoBarh kadecTBeHHBIC peakiuu | 1. JlTabopaTopHas pabora (Ha BEIOOD):
BEIIIECTB OT/CJIbHBIX KJIACCOB C |OPraHUYECKUX COCTMHEHUI — KauecTBeHHbIC peakiiny Ha OTJEIbHBIC KJIACCHI OPraHUYECKUX
HCIIOJIb30BAHUEM KAaYECTBEHHBIX |OTIEIHHBIX KJIACCOB BEIIECTB;
peakumit — KauecTBeHHBIN aHAIU3 OPraHUYECKUX COEANHEHH 110
(G YHKIIMOHATBLHBIM TPYIIITaM.
2. IIpakTryeckue 3aJjaHns Ha COCTABJICHUE KaY€CTBEHHBIX
peakuuii 0OHAPYKEHUS OPraHMYECKUX COSAMHEHUI
Il | IlpodeccnoHaILHO-OPHEHTHPOBAHHOE COlep KaHue (Colep:KaHue NMPUKJIATHOT0 MOTYJIs1)
8 |Pa3mexn 8. OuenuBaTth nocjeacTBusi ObITOBOI |3ammTa Keiica (¢ yueTom Oyayieil npodeccuoHaabLHOI
Xumus B ObITY U U NIPOU3BO/ICTBEHHOM AeATeIbHOCTH |1eATe1bHOCTH)
NMPOU3BOACTBEHHOM yeJ0BeKa ¢ MO3HIUIA

ACATECJIbHOCTH Y€/I0BEKA

IKOJIOrNYeCKOH 0€30IIaCHOCTH

Xumus B OBITY H
MIPOU3BOICTBEHHOMN
JeSATEIbHOCTH YeJI0BEKa

O1eHuBAaTh HOCIIEACTBUS OBITOBOI U
MIPOU3BOJICTBEHHOM JCATEIHBHOCTH
yeJIoBeKa C ITO3UILMHI SKOJIOTHUECKOH
0€e30I1aCHOCTH

Keiic (¢ yuerom Oymymieid npodheccuoHaIbHOM IeITeIbHOCTH)
Bo3MokHBIE TEMBI KEHCOB:

1. [ToTennenue kMMara ¥ BbICBOOOXKACHHE Ta30BbIX TUAPATOB CO
JTHA OKeaHa.

2. bByaymue matepualsl s aBua-, MalllMHO- U IPHOOPOCTPOCHHUSL.
3. HoBble MaTepuanbl 17 COTHEYHBIX OaTapeil.




Ne Mopnyas / Pasnea / Tema PesynbTaT 00yuenuns THIIBI OLIEeHOYHBIX MEPONPUATHH
4. JlekapcTBa Ha OCHOBE PacTUTENbHBIX IIPENAPaTOB
9.1 |Pa3pen 9.1. UcciienoBanne 1 |MHTepnpeTHPOBATH XMMHYECKHe  |3amMTa Y4eOHO-HCCI€I0BATE]bCKOI0 MPOEKTa (C Y4eTOM
XMMHMYeCKHIl aHAIN3 00bEeKTOB |polecchl U siBJIeHUs B OMocdepe  |0yayuieii npogeccnoHaIbHOI 1esITeIbHOCTH)
onocdepnbl
9.1.1 |OcHoBEI TaGOpaTOPHOI BBINOTHATE NOJIHBINA UK 1. JTaboparopHast pabota «OCHOBBI JIaOOPATOPHON PAKTUKI.
MIPaKTUKU B TPO(HECCHOHATBHBIX |9KCIIEPUMEHTAILHOTO Hcce0BaHus ¢ |2. TumnoBsle pacueTsl 0 TEMAaTUKE SKCIIEPUMEHTA.
nabopaTopusix coOmrofeHreM npasui 6e3omacHoro  |3. 3ajayu Ha BEIYHMCIICHUE CPEIHEr0 3HAUEHUS
oOpallleHus ¢ BellecTBaMU U AKCHEPUMEHTAIbHBIX TAHHBIX, IOTPEIIHOCTH.
71a00paTOPHBIM 000PYJOBaHHEM 4. IlpencraBneHue pe3ylbTaToOB IKCIEPUMEHTA B pa3IN4YHON
dbopwme (Tabnuia, rpaduk, OTYET, TOKIIA], MPE3CHTAIINS ).
9.2 |Pa3nen 9.2. UccnenoBanne u |MHTepnpeTHpoBaTHL XUMHYECKHE YueOHo-ncC/Ie10BaTEIbCKUM MPOEKT (€ y4eToM Oyaymiei
XUMHYECKH aHAJIN3 00bEKTOB |Ipolecchl U sIBJIeHHsI B TexHOcdepe (mpodeccnoHATbLHOM 1eATeTIbHOCTH)
TexHochepbl
9.2.1 |OcHoBBI Ta0OpaTOpPHOI BBIMOTHATE TOJIHBIN TTUKIT 1. JJaboparopnast pabotra «OCHOBBI JJAOOPATOPHOM MPAKTUKM.

MPAKTUKHA B IPOPECCHOHATIBHBIX
nabopaTopHsIX

AKCIIEPUMEHTAIBHOTO HCCIICIOBAHUS C
COOJIOJICHHEM TIPaBUJI OE3011aCHOTO
oOpaleHus ¢ BEmEeCTBaMU U
1a00paTOPHBIM 000PYIOBaHHEM

2. TumoBkIe pacyeThl MO TEMATUKE IKCIIEPHUMEHTA.

3. 3a7aumn Ha BBIYUCIICHUE CPEHETO 3HAYCHUS
IKCIIEPUMEHTAJIBHBIX JaHHBIX, TOTPEITHOCTH.

4. llpencrapieHre pe3ysIbTaTOB SKCIICPUMEHTA B Pa3IMYHON
dbopwme (Tabnuia, rpaduk, OTYET, TOKIAd, IPE3CHTALINS ).




Ne Mopnyas / Pasnea / Tema PesynbTaT 00yuenuns THIIBI OLIEeHOYHBIX MEPONPUATHH
9.2.2 | Xumudeckuii aHanu3 mpoo HccnenoBaTh mpoObI MaTepuaioB 1. [IpakTUKO-OPUEHTUPOBAHHBIE 33/IAHUS [0 XUMHUYECKOMY
MaTepHUaJIOB CTPOUTEIBHO- CTPOUTENBHO-PECTAaBPALlMOHHOM aHaJIM3y IpOO MaTepUalIOB CTPOUTEIBLHO-PECTaBPALMOHHON
pecTaBpallMOHHOM IEATEbHOCTH | IEATETbHOCTH U AU3aiiHa JIESITeILHOCTH U IU3aiiHa.
U Tu3aiiHa 2. JlTaboparopHast pabota (Ha BEIOOD):
— W3roroBienne Kpacok (1o 00p MUTMEHTOB M CBS3BIBAFOIIIHX
BEIIECTB);
— UccnenoBanue CBOMCTB BSDKYILIUX BEIIECTB HA MPUMEPE THIICA
9.2.3 |UccnenoBanue 00bEKTOB HccnenoBars XUMHYECKHHN COCTaB YuebHO-HucCne0BaTeNbCKUN MTPOEKT B 00JACTH UCCIICTOBAHUS

TexHochepsl

00BEKTOB TeXHOC(hEPHI Ha MpUMeEpe
TEXHUYECKOU BOABI 1 MaTCpPUAIIOB
CTPOUTEITBLHO-PECTABPALIMOHHOMN
NEeITEIbHOCTH U JU3aiiHa

00BEKTOB TEXHOC]EPHI.

Bo3MoxHBIE TEMBI TPOEKTOB:

1. KoHTpoJsib KauecTBa TEXHUYECKOU BOJbI PA3HBIX BUJIOB B
cootBeTrcTBUU ¢ MeToagukamu o 'OCT.

2. Co3naHue 1€KOPAaTUBHOM IITYKATYPKH.

3. IIurMeHTEI B U3AEIUAX U3 CTEKIIA.

4. UccnenoBanune pa3pyiiaroniero AeHCTBUS BOJIbI HA
CTPOMTEIIbHBIE MaTEPHAITHI.

5. O1eHKa COCTOSIHHSI BO3/yXa paboyveil 30HbI CIICIIUaIuCTa
(TexHosora, CTPOUTENS | T.II., C Y4ETOM 00JIacTH
poeCCHOHAIBHON JESATENHHOCTH) B COOTBETCTBUU C
HOPMAaTUBHBIMH JJOKyMEHTaMU
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2. OueHoYHbIE CPeCTBA MO JUCHUILIMHE « XHUMMD)

2.1. OneHo4HbIe CpeacTBA TEKYLIEero KOHTPOJIA 10 AUCUHUIIMHE «XUMHS»

Texymmuid KOHTPOJIb pE3yAbTaTOB OOYYEHHS] MOXKHO OCYLIECTBISTH Pa3IUYHBIMU
METOJIaMHU M C IOMOIIBIO Pa3IMYHBIX OLEHOYHbIX cpeAcTB. Ilo gucuumnune «Xumus» B
KAayeCTBE CPEJICTB TEKYIIEro KOHTPOJIS MPUMEHSIIOTCS BOIPOCH! ISl OpraHU3alMy YCTHOTO U
MUCHBMEHHOTO ONpOCa, CHUCTEMbI 3aJaHUil B TecTOBOW (opMme, 3amauum W yIpakKHEHUS,
[IPaKTUKO-OPUEHTUPOBAHHbIE  3aJaHUsl  (TEOPETUYECKUE, PACUETHBIC, CUTYal[MOHHbIE),
nabopaTopHble pabOTBl W JpYyrue OLEHOYHbIE MeponpuaTus. Hipke mnpuBeneM mpuMepsl
HEKOTOPBIX U3 HUX.

2.1.1. Cucrtembl 3a1aHuil B TecToBOM Gopme

Cucrema 3aaHuil B TECTOBOM (opMe — 3TO cojaepKaTeibHasi CUCTEMa, OXBaThIBAIOIAs
B3alMOCBSI3aHHbBIE JIEMEHTHI 3HaHUI. B oTianune oT TecToB, B CUCTEMAaxX 3aJaHUIl BEPOSTHOCTD
MPaBWJIBHOTO OTBETAa Ha TNOCIEAYIOUIee 3a/JlaHue MOXET 3aBUCETb OT BEPOATHOCTH
MIPaBUJIBHOTO OTBETA Ha MPEbIIYLINE 3aJaHUS.

Jis Toro 4troObl Ha OJHOM COJEpXKATEIbHOM MaTepuane MOXHO OBLJIO COCTaBHUTH
HECKOJIbKO BapHaHTOB TECTa, KOHCTPYHPYIOT 0a3y 3amaHuii B TecToBOW (popme. Ecnu ecth
KOMITBIOTEPHBIE MPOrpaMMBbl F€HEpalliid TECTOB, TO B MPOrpaMMy CO3JaHMsI T€CTa BBOIUTCS
0a3a, BKJIIOYaroas B ceds mapajuiesibHbIe M0 COACPKAHUIO U TPYAHOCTH BapUaHThI OJTHOTO U
TOTO € 3aJaHus. OJTO O3HayaeT, 4YTO IMpPOBEpKAa 3HAHUS MPHU3HAKOB, CBOMCTB, COCTaBa,
(GYHKIHMI OJHOTUIIHBIX OOBEKTOB MOXET ObITh OpraHM3oBaHa Ha 0a3ze OJHOTO M TOTO K€
3a/laHUsl, MEHAIOIIETO0 B CBOEM TEKCTE TOJIbKO Ha3BaHUE ATHX OOBEKTOB. OTH 3aJaHUS
Ha3bIBAIOT (DAaCETHBIMU, T.€. UMEIOIINMHU IT€PEMEHHBIE 3JIEMEHTHI.

[IpuBenem mpumep cHCTEMBbl 3aJaHUN B TECTOBOM (opme, BKIOUaromield (aceTHbie
3amanust (paceTsl B 3aJaHUH 3aKIIIOUCHBI B (DUTYpHBIE CKOOKH).

HaszBanue tembl Tema 1.1 «CTpoeHne aTOMOB XUMUYECKUX PJIEMEHTOB U
IPUPOJIa XUMUYECKOM CBSI3N»

Pesynbrar 00yuenus CocraBiaTh xumMuueckue (OpMyNbl COCAMHEHUN B
COOTBETCTBUU CO CTEHEHbIO OKHUCJICHUA XUMUYECKHX
3JIEMEHTOB, UCXOTs u3 BaJICHTHOCTH u
ANEKTPOOTPHUIATENEHOCTH

BbiOepuTe 01MH NPaBUJIbHbIN OTBET:

1. Atomsl C 1 Si UMEIOT OIMHAKOBOE YHUCIIO:

A) HEUTPOHOB B A1pe

b) sHeprernueckux ypoBHeH

B) a1ekTpoHOB Ha BHEIIHEM SHEPTeTHUYECKOM YPOBHE
I') anexTpoHOB

2. B pany xumnueckux snemeHToB Li-Be-B—C merannunueckue cBoiictpa:
A) ycunuaroTcs

b) ocnaGeBaror

B) He menstorcs

I') U3BMEHSIOTCSI TIEPUOTUIECKH
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3. K s-anemeHTamMm OTHOCHUTCS:

A)K

b)S

B) Fe

I') Br

4. Tlyrem coerHEeHUs aTOMOB 1101 HOMepoM 11 1 17 oOpa3yercst BEIecTBo ¢
XUMHUYECKOH CBSA3BIO:

A) MOHHOM

b) xoBaneHTHOM NOISAPHON

B) koBaneHTHOI HEMOISAPHOM

I') merannnyeckoit

5. {KOJIMYeCTBO DJJCKTPOHOB B aTOME; KOJHUYECTBO DJHEPIeTUUYSCKUX YPOBHEN;
KOJIMYECTBO JJICKTPOHOB HAa TIOCJICIHEM JHEPreTUYCCKOM YPOBHE; KOJWYECTBO IPOTOHOB B
sJIpe aToMa} COOTBETCTBYET

A) HOMEpY TIepHoia

b) Homepy rpynmsl

B) mopsinkoBoMy HOMEpY

6. {xmopumy 6apus, ammasy, aMMHaKy, CEPHON KUCIIOTE } COOTBETCTBYET

A) MOHHAsI XUMHYECKas CBS3h

B) koBaneHTHAS MOJISIpHAsS XUMUYECKas CBS3b

B) koBaneHTHas HemoJiApHas XUMUYecKasi CBS3b

7. {cBs3b, 00Opa30BaHHAs 3a CUET 00pa30BaHUs OOIIUX IEKTPOHHBIX Tap; CBA3b,
oOpa3zoBaHHas 3a cueT 0000IIEeCTBIICHNS BAJICHTHBIX AJICKTPOHOB; CBSI3b, 00pa30BaHHAS 3a CUET
AIIEKTPOCTATUYECKUX CUJI MIPUTSKEHUS | Ha3bIBaeTCs

A) noHHoM

b) merammmyeckoit

B) xoBaneHTHOM

8. {B mopsiike BO3pacTaHMs METANINYECKUX CBOICTB; B MOPsAKE YObIBaHUS pajnyca
aTOMOB; B MOPSAIKE BO3PACTAHUS KHCIOTHBIX CBOMCTB JIETYYHX BOJAOPOIHBIX
COEJIMHEHUH | AJIEeMEHTBI PACIOJIOKEHBI B PSAY

A) K, Ca, Sc

b) AL, Mg, Na

B)F, CL 1

9. Kakoe u3 cyxxnenuii BepHo ajs anemeHToB { VA rpynmnsl , [VA rpymnmnsl, [A rpynmns }

A) obmiast popmyrna JeTydero Bo0poAHoro coequHenus RH4

b) He 00pa3yroT JeTy4nx BOAOPOIHBIX COSAMHEHUN

B) 1o 3aBepiieHust SHEPreTHYECKOTO YPOBHS HE XBAaTaeT TPEX NEKTPOHOB

10. Cpenu Bemects, ykazanubix B psimy {NHs, Oz, HCI, SO2; CaO, HNO3, CI2, CO2;
H2S04, HI, CuCl2, CH4, NH3} koruecTBO COeIMHEHHU ¢ KOBAJIEHTHOM MOJISIPHOMN CBA3BIO
paBHO

A) Tpem

b) nBym

B) gerbipem

11. Xumudeckas cBsi3b B MOJIEKyNIax {030HA U XJIOpUIA KAbIUS; CEPHON KUCIOTHI U
XJIOpUJIa AaMMOHUS; CEPHOM KUCIOTHI M 030HA} COOTBETCTBEHHO
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A) KoBaJIeHTHas NOJISIpHAsl U NOHHAs

b) xoBaneHTHas noJisipHasi ¥ KOBaJICHTHAs HEMOJISIpHAS

B) xoBaneHTHas HenoJsipHAs U HOHHAs

Kak BuHO W3 TpUBEACHHOrO NpuUMeEpa, Kaxaoe (aceTHOe 3aJaHue MOXKET OBITh
peoOpa3oBaHO B HECKOJIBKO PAa3IMYHBIX BApUAHTOB OJHOTO 33/IaHUSI TECTOBOU cucTeMbl. [Ipu
OpraHM3alMy  aBTOMATHU3UPOBAHHOTO TEKYLIEro KOHTPOJIA TOSABISAETCS  BO3MOXHOCTb
reHepanuu OOJIBIIOr0 KOJMYECTBA BapUAaHTOB TECTa, NMPU ITOM 3aJaHMsl, MOJIYYECHHbBIE W3
(acera, OyayT MapayuIeIbHBI 0 COACPKAHUIO U TPYTHOCTH.

2.1.2. IlpakTHyecKune 3aJaHUA U 321241

[IpakTnueckue 3amaHus W 3aJadyM, 4acTO HUCHOJb3yeMble B KauecTBE JMJIAKTUYECKUX
CPEIICTB B €CTECTBEHHOHAYUYHBIX IUCUUIUIMHAX, TaKXKe MOTYT ObITh (paceTHpiMH. Bo3mMoOkHO
MIPUMEHEHHE 3a/1a4 C BapHMaHTaMU OTBETa JJIs yJ00CTBAa OpraHU3allMiyd aBTOMATU3HUPOBAHHOTO
KOHTPOJISL.

[IpakTrueckue 3a1aHus U 3aJja4d [IPEJICTaBICHbI B pa3/ienax:

1. OcHOBBI CTpOeHHUsI BemeCTBA — 3a7a4yd Ha COCTaBJIEHUE XUMHYECKUX (opmyl
JIBYXaTOMHBIX COEIMHEHUHN (OKCUIOB, CYAb(UIO0B, THAPUIOB U T.I1.).

2. XumMn4yeckmne peakuumn

2.1. 3agaum Ha COCTaBJICHHE YPABHEHHMI pEAKIMI: COCAMHEHUS, 3aMEIICHUs,
pasnoxkeHusi, oOMEHa M peakluil ¢ ydyacTHeM KOMIUIEKCHBIX COEJUHEHMH (Ha mpuMmepe
TUIPOKCOKOMITJIEKCOB aTIOMUHUSL M LMHKA); OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKIUl C
HCI0JIb30BAHUEM METOJa 3JIEKTPOHHOro OanaHca; C ydacTHEM KOMIUIEKCHBIX COeIMHEHUN (Ha
MpUMepe THIPOKCOKOMIIIIEKCOB IIMHKA U aTIOMUHUS).

2.2. 3amaun Ha pacyeT KOJUYECTBEHHBIX XapaKTEPUCTUK MPOIYKTa pEaKIUU COCAUHEHUS;
MaccoBOM WM OOBEMHOW JOJM BBIXOJA MPOJIYKTa PEaKIUU COEIUHEHHS] OT TEOPETHUECKH
BO3MOXHOI0; OOBEMHBIX OTHOIICHHWH Ta30B; KOJWYECTBEHHBIX XapaKTEPUCTUK HCXOTHBIX
BEIECTB U MPOAYKTOB pEaKLUU; Macchl (00beM, KOJUYECTBO BEIECTBA) MPOIYKTa PEAKIIHH,
€ClIi OJHO W3 BEIIeCTB JaHO B BHUJAE pacTBOpa C OINpeAeCHHOW MaccoBOM moJiei
PacTBOPEHHOTO BEIIECTBA.

2.3. 3agaHus Ha COCTaBIICHUE MOJICKYJISIPHBIX U MOHHBIX PEaKIMi C y4aCTHEM OKCHJIOB,
KHCJIOT, OCHOBaHHM M COJIeH, HOHHBIX peaklUid TuApoJIn3a COoJiei, yCTaHOBJICEHWE U3MEHEHUS
KHCJIOTHOCTH CPEJIbI.

3. CTpoeHue U CBOICTBAa HEOPraHUYECKHUX BellleCTB

3.1 3agaum Ha pacdeT MaccoBOM J0JH (Macchl) XUMUYECKOTO AJIEMEHTa (COSAMHEHUS) B
MOJIEKYJE (CMECH).

3.2. Ilpaktuueckue 3agaHusl TO KiIacCU(PUKALMK, HOMEHKIAType M XUMUYECKUM
(dbopMynaM HEOPraHMYECKUX BEIIECTB PA3IMUHBIX KJIACCOB.

3.3. IlpakTtuueckue 3aJaHUsl Ha OMpENEICHHE XHUMHYECKOW AaKTHMBHOCTH BEIIECTB B
3aBUCHUMOCTH BUa XUMUYECKON CBS3M U THIA KPUCTAITTUNYECKON PEIIEeTKH.

3.4. 3agaHus Ha COCTaBJICHHE ypaBHEHUN XUMUYECKHX PEAKIMi ¢ y4aCTHEM MPOCTHIX U
CIIOHBIX HEOPraHWYEeCKHX BEIIECTB: OKCHJIOB METAJIOB, HEMETAIJIOB H aM(OTEPHBIX
JJIIEMEHTOB; HEOPraHMYeCKHX  KHCIOT, OCHOBaHMH W  aM(OTEpPHBIX THUIPOKCHUIIOB,
HEOPraHMYECKUX COJIeH, XapaKTEePU3YIOIIUX UX CBOUCTBA U CIIOCOOBI MOTyYSHHUSI.

4. CTpoeHue U CBOIICTBa OPraHMYeCKUX BelleCcTB

4.1. 3amanus Ha COCTABJICHWE HA3BaHWN OPraHUYECKUX COEAMHEHUN MO TPUBHATBHOMN
WU MEXAYHAPOJIHON CUCTEMAaTUYECKON HOMEHKIIATYpE;
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4.2. 3amaHus Ha COCTaBJICHHWE TOJHBIX M COKPAIEHHBIX CTPYKTYPHBIX (opMys
OpPraHMYECKUX BEILECTB OT/AEIbHBIX KJIACCOB.

4.3. 3ajmaun Ha ompeJelieHUe MpocTermeil GopMyIbl OPraHMYECKONH MOJIEKYIbI, HCXOI
13 3JIEMEHTHOTO cocTaBa (B %).

4.5. 3amaHug Ha COCTaBJICHHE YpaBHEHUH XMMHUYECKUX PEAKIUM C ydacTueM
OpraHMYECKUX BEILIECTB HA OCHOBAaHUM MX COCTaBa U CTPOCHUSI.

4.6. 3amaHus Ha COCTABJICHUE YpPaBHEHUI XMMHUYECKUX peaKUui, HUIUIIOCTPUPYIOIINX
XMUMHMUYECKHE CBOMCTBA C YUYETOM MEXaHM3MOB MPOTEKAaHUs JAHHBIX pPEaKUUi U F€HETUYECKOU
CBSI3M OPraHUYECKHX BEIIECTB Pa3HbIX KJIacCOB.

4.7. PacueTHble 3a/1a4M 110 YPAaBHEHUSIM pPEaKLUN C y4aCTUEM OPraHMYECKHUX BEIIECTB.

5. KuHeruyeckue ¥ TepMOAMHAMHYECKHME 3aKOHOMEPHOCTH TNPOTEKaAHUS
XMMHMYECKHX peakuuii

5.1 IlpakTnueckue 3amaHus HA OLEHKY M3MEHEHHS CKOPOCTHM XUMHUYECKOM PEaKkUHU U
HaIpaBJIEHUs CMEIIEHUS paBHOBECHS € UCMOJIb30BaHueM npuHiuna Jle-Ilarensbe.

5.2 3agaun Ha pacyeThl TEIIOBBIX A(PPEKTOB XUMUUYECKUX PEAKIIMM U OTIpe/ieTICHnEe THUITa
peakiuu (1Mo TermIoBoMy 3P GEKTy: IK30- U IHAOTEPMHUIECKHUE).

6. [lucnepcHnblie cucTeMbl

6.1. 3a1aun Ha IPUTOTOBJIEHUE PACTBOPOB.

7. KauecTBeHHble peakuMu OOHApPY:KeHUSI OPraHUYeCKHX U HEOPraHMYecKHX
BellecTB

7.1. TlpakTuueckue 3aJaHWsl HA COCTaBJICHWE YpPAaBHEHHH peakiuii oOHapyXeHUs
kaTroHOB [—VI rpymm u aHMOHOB, B T.4. B MOJICKYJISIPHOW U HOHHOM (hopMax.

7.2. TlpakTudeckue 3agaHus Ha COCTABJICHUE KAYECTBEHHBIX PEAKIUH OOHapYyXEHUs
OPraHMYeCKUX COCTMHEHUH.

9.1. UccaenoBanue U XUMUYECKHI aHAJIN3 00beKTOB OHochepbl

1. TunoBbIe pacyeThl 0 TEMATUKE IKCIIEPUMEHTA.

2. 3ajmayn Ha BBIYMCIICHHE CpPEJHEr0 3HAUEHUS OKCIEPUMEHTAIbHBIX JAaHHBIX,
MOTPEIIHOCTH.

3. 3amanue «XMMHUYECKUH COCTaB BOJbBI, THUIl BOJABI M CIOCOOBI €€ MpUMEHEHHUs» (C
HCIO0JIb30BAHNEM HOPMATUBHBIX IOKYMEHTOB).

4. 3apanue «B3auMoCBsA3b COCTaBa MOYBbI, THUII [IOYBHI U €€ HA3HAUCHUS.

9.2. UccienoBanue U XUMUYECKUI aHAJIN3 00bEeKTOB TeXHOChepbl

1. TunoBbIe pacyeThl IO TEMATHKE IKCIIEPUMEHTA.

2. 3ajmayn Ha BBIYMCIICHHE CpPEOHEr0 3HAUEHUS OJKCIEPUMEHTAIbHBIX IAaHHBIX,
MOTPEIIHOCTH.

3. 3agauum Ha ompeAeNeHUE METAIOB, HEOPraHMYECKUX AHMOHOB M OPraHUYecKhX
BEIIECTB B TEXHUYECKOU BOJIE PA3HOTO Ha3HAYECHUS.

4. 3apanue «XMMHMYECKMH COCTaB TEXHHYECKOM BOJBI, THUI BOJBI M CIIOCOOBI €€
MPUMEHEHHsD (C UCTI0JIb30BaHMEM HOPMATHUBHBIX JOKYMEHTOB).

IIpumepsl 32124 110 pa3HbIM TeMaM M CHHUILIMHBI

I. C BapnanTamMu 0TBeTOB

1. B peakiuto, TepMoxumMuueckoe ypaBHeHHe KoTopoil S + Oz = SOz + 297 k/Ixk,
BCcTynuia cepa maccoi 1 r. KoimdecTBo TEMIOTHI, BBIAEINBILIEECS IPU ATOM, PABHO:

A) 9,28 x]JIx

b) 74,25 xIx
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B) 29,7 x1x

2. YKaxuTe COJib, BOAHBIM PACTBOP KOTOPOM UMEET LIEJIOUHYIO CPEIY

A) cynbdat kamus

b) xnopun anmomunus

B) xapOoHnat xanus

3. Onpenenute Ha3BaHWE BEIIECTBA, IJIABHAs IEMb KOTOPOTO COCTOWT W3 YETHIPEX
aTOMOB YIJIEpOJia, COAEPKUT KapOOKCUIIBHYIO TPYIIYy U OJHY JBOMHYIO CBSI3b, a TaKke
paauKaibl METUJI U 3THUIL.

A) 3-metmi-3-3TinoyTeH-3-0Bast KUCIO0Ta

b) 3-metun-2-stunbyren-3-oBas KMCIOTa

B) 2-meTtun-3-3tunlyren-3-oBasi KHCIIOTa

daceTHbIe 321241

4. CoctaBpTe XUMUYeCKHE (POPMYJbI JABYXaTOMHBIX COCJIMHEHUH: {CUIUIUJ KaJIbLIUs,
ruapun 6apus, cyabdun sxxenesa (111), okcua azota (I1), okcun amomunms, xmopun xenesa (1I),
Hutpun Oapust, okcua prytu (I), oxcua cypemsl (V); okeun memu (I), xmopun pryru (II),
HUTPUJT KaJIusl, CHUIMLUJ MarHus, TUaApua amoMunus, cynbdun csunua (II), Opomun numHka,
okcua yriepona (II), okcun xmopa (V); murpun Hatpus, noaun menu (I), oxeun xpoma (II),
okcua azota (V), runpun Hatpus, xnopun xpoma (III), okcun xanus, oxcua meimbska (I1I),
cynb(uI IMHKA } .

5. Ipu B3aumonerictBun {40; 20; 35} r cmecu {cepeOpa u IIMHKA; [IUHKA U MEAH; MEIU U
Kenesa} ¢ COJSHOM KHUCIOTOW BbLAETWIOCH {6,72; 2,24; 5,6} nm raza (u.y.). Onpenenute
MaccoByI0 701110 (B %) {1lmHKa; Meau; *Kene3a} B CMECH.

6.YpaBHSITE OKUCIUTEIBHO-BOCCTAHOBUTEIBHYIO PEAKIINIO

{MnO: + H2SO4 = MnSO4 + Oz + H20;

Zn + KoCr207 + H2SO04 = ZnSO4 + Cra(S04)3 + KoSO4 + H20;

KCIOz + S = KCI + SO2} MeTo10M 3II€KTPOHHOIO OajiaHca; OMpeacIuTe OKUCIUTENb U
BOCCTaHOBUTEb.

7. Omnpenenute MOJIEKYISIpHYIO GopMyay yrieBoaopona, coaepxamero {80%; 85,7%:;
75%} yrnepoma. OTHOcUTENbHas IUIOTHOCTh IMAapOB BEILIECTBA IO {BOJOPOAY; BO3AYXY;
kuciopony} pasHa {15; 1,931; 0,5}.

A) C4Hs

b) C2He

B) CH4

BonpocuresbHbie GpOpMYJIUPOBKH:

8. Kakas macca ykcyCHOM KHCIOTBI IOTpedyeTcs Il CUHTe3a aTuianerara Maccoii 140,8
r. Beixon a¢upa npumure paBabM 80% OT TEOPETHUECKHA BO3ZMOYKHOTO.

9. Kakum peakTHBOM MOXKHO OTIMYUTH TIHMIEPHH OT II0K03bI? CocTaBbTe ypaBHEHHE
Ka4eCTBEHHOW peakluy st OOHapyKEHUs] MHOTOaTOMHBIX CIIMPTOB Ha NMPUMEpE IIUIEpUHA.

10. C moMoIp0 Kakoro peakTHBa MOYHO pacrno3HaTh ramoreHua-uousl (Cl-, Br-, 1-)?
CocraBbTe ypaBHEHMs KaU€CTBEHHBIX PEaKIUil B MOJEKYJIAPHOH M MOHHOU (popMax. YKaKuTe
MPU3HAKY PEAKLUH.

3amaun, Kak W Jpyrue OUIAKTHYECKUE 3aJlaHHsi, MOTYT BBINOJHATH OOYYaIOUIyI0 U
KOHTPOJIUPYIOLTYI0 (GYHKIUH. Perienne 3a1a4 MOXKET OCYILIECTBIIATHCS HA PA3TUYHBIX THIAX U
JTarax 3aHsATHM.
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2.1.3. IIpaKkTHKO-OPHEHTHPOBAHHBIE 32/IaHUS

[IpakTHKO-OpUEHTUPOBAHHbIE 3alaHusl (KaK TEOPETUYECKUE, TaK M pacueTHbIE),
HaNpaBJICHbl HAa pa3BUTHE PE3YJIbTATOB OOY4YEHHS OCHOBHOTO Moayis (pasmensl: «OCHOBBI
CTpoeHusi BemiecTBa», «CTpoeHHEe M CBOMCTBA HEOPraHWYECKUX / OPraHUYECKHX BEIIECTBY,
«Kunernueckue u TepMOJIMHAMUYECKHE 3aKOHOMEPHOCTH MTPOTEKAHUS XUMHUYECKUX PEaKLUi»,
«/lucniepcHple CHUCTEMBI») U BBIBIEHHE XUMHYECKOW CYIIHOCTH OOBEKTOB IIPUPOJIBI,
IIPOU3BOJICTBA U ObITa, C KOTOPHIMHM YEJIOBEK B3aUMOJICHCTBYET B IPOLIECCE MPAKTUYECKOU
NESTENBHOCTH (MPUKIIATHON MOIYIb).

[IpakTHKO-OpUEHTUPOBAHHbIE 3aJaHUsl MOXHO OINPEIEIUTh KaK IeJaroru4ecku
nepepaboTaHHbIl  (parMeHT Tpo(PecCHOHATBHONW  JeATeIbHOCTH  cnenuanucta. OHu
pa3pabaThIBalOTCA JUIsi TMPOBEPKHM 3HAHUA HM yMEHHH OOy4aromuxcsi JeWCTBOBaTh B
MPaKTUYECKUX, HETHUIUYHBIX, OKCTPEMaJbHbIX M JApyrux curyauusx. [lpm wn3ydeHun
TUCHMIUIMHBL  «XUMHUS»  IPAKTUKO-OPUEHTUPOBAHHBIE  3aJaHMUsl  NPUMEHSIOTCA  JUIS
aKTUBU3AIMK Y4€OHO-TI03HABATEIbHON JIEATEIBHOCTH OOYJAIOIINXCS TYTEM «IIOTPYKEHUS» UX
B MpOOJIEMbl XUMUYECKUX HUCCIIEJOBaHHUM, BO3HMKABIIUX B HMCTOPUM Pa3BUTUS HAyKH, WIH
HMMEIOLIUX MTPaKTHYECKOE 3HAYCHHE IS YEIOBEKa.

[IpuBenem mpuMepsl MPaKTUKO-OPUEHTHPOBAHHBIX 3adaHui Mo paznenaMm «CTpoeHue u
CBOMCTBa HEOPraHMYECKUX BellecTB», «CTpOeHHE U CBOMCTBA OPraHMUECKUX BEILIECTBY.

1. KapOokcurepanus

Ha3Banune Tembl Tema 3.3. «IIpon3BOACTBO HEOPraHNYECKNUX BEUIECTB.
3Ha4yeHue ¥ NPUMEHEHHE B ObITY U Ha IIPOU3BOJCTBE»

Pe3ynbrar 00yuenus O60CcHOBBIBaTh 3HAUE€HUE U IPUMEHEHUE HEOPTaHUYECKUX
BELIECTB B OBITOBOI M MPOM3BOJCTBEHHOMN NESTEILHOCTH
YyelloBeKa UX (PU3NKO-XUMUYECKUMHU CBOWCTBaMU

A 3HaKOMO JIM BaM TIOHATHE «KapOOkcuTepanusi»? B TepaneBTHYECKUX IEIAX
HCIIOJIB3YIOT Ta3000pa3Hoe BemiecTBO. [lo 3Toi mpuuMHE TOMOOHYI0 METOJIMKY Ha3bIBAIOT
«Ta30BBIMHM YKOJAMU». OTa METOJMUKA HCIOJB3YETCS JUIsl JICUEHUS CEPACUYHO-COCYIUCTHIX
3a00JI€BaHUA, TOBBIIICHUS YJTACTUYHOCTH KOKH. [IOBBINIEHNE COMEpKaHMsI ATOTO Ta3a B KPOBU
TOBOPUT O HEKAYECTBEHHOHN (yHKIIMU KpoBH. CamMoOe€ yIUBUTEIHHOE, YTO OHO HMCIOJB3YETCS B
TBEPAOM BHJIC B MUIIEBON MPOMBIIIJICHHOCTH JAJISl XPaHEHHsI M MEPEBO3KH MPOJIYKTOB: PHIOKI,
Msica, MOPOXKEHOTO.

3aganue

BbiOepuTe 01MH NPABUJIbLHBIN OTBET:

1. O xakoM BelecTBe UIET peub?

A) yriexkucnslii ra3

b) kucnopon

B) ammuak

2. KakuMu XUMHUYECKMMH CBOMCTBAMHU 00/1aJa€T 3TO BEIIECTBO?

A) KUCIIOTHBIMU

b) ocHOBHBIMU

B) amdorepupiMu

3. C yeM MOXeT BCTYyNaTh BO B3aUMO/JICHCTBHE?

A) ¢ BOJIOI, OCHOBHBIMH OKCHIAMH, IIEJI0YaMU, HEKOTOPBIMHU COJISIMU

B) ¢ Bo/10i1, KHCTIOTHBIMU OKCHJIAMHU, IIET0YaMH, HEKOTOPBIMU COJISIMU
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B) ¢ Bono#i, KUCTIOTHBIMU OKCUAAMU, KUCIIOTAaMHU, HEKOTOPBIMH COJISIMH

4. C moMoIIIbI0 KaKOTO BEIIECTBA €r0 MOXKHO OOHAPYKUTH?

A) penondranenna

B) 6pomHOIi BOIBI

B) u3BecTKOBOI BOIBI

5. IlpuBeuTe GakThl, KOTOPHIE TOKA3BIBAIOT OTPHLIATEIILHOE BIMSHHAE TOTO ra3a Ha
KeIyJJOYHO-KUIICYHBIN TPAKT YeJIOBEKa.

2. [loBapeHnHnasi cos1b

Ha3Banue Tembl Tema 3.3. «IIpon3BOACTBO HEOPraHUYECKUX BEIIECTB.
3HaueHue U MPUMEHEHNE B OBbITY U HA TIPOU3BOCTBE»

Pesynbrar 00yuenus O60CcHOBBIBaTh 3HAUEHNE U TPUMEHEHNE HEOPTaHUYECKUX
BEUIECTB B OBITOBOI M MPOM3BOJCTBEHHOMN IESTEIbHOCTH
YeJI0BEeKa UX (PU3UKO-XUMUYECKUMU CBOWCTBaMU

N3BectHO, yTO B MUpe A00bIBaeTcs npuMepHo 100 MUIUIMOHOB TOHH MOBapEeHHOM CONM B
roja. Ha mumeBble HYXAbl pacxoayeTcs OKOJIO OJHOM UYeTBEPTOM YacTH ATOrO KOJMYECTBa.
Kyna ke uner ocranbHas coJib?

[loBapeHHast coib COBEPIIEHHO HEOOXOJMMa IMPH MPOU3BOJCTBE MSCHBIX M PBIOHBIX
KOHCEpBOB, OHa HCHOJb3YeTCS B METAJUIyprH4ecKOd OTpaciu MPOMBIIUIEHHOCTH, MpH
00paboTKe MEXOB M PA3IMYHBIX KOX, B IPOLIECCE IPUTOTOBICHUS MbLIA, UAET Ul MOITy4CHHS
KaJIbIIMHUPOBAHHOW COJbI, TIpUMeEHsieTcs B MeaunuHe. OCHOBHOW MOTPEOWTENh COJMU —
XUMUYECKask OTPaciib MPOMBIIUIEHHOCTH. B 3T0i 001acTh NCnonb3yeTcs He TOJIBKO caMa COJlb,
HO M DJIEMEHTHI, COCTABIAIOIIME €€. B mpouecce 2I€KTpoan3a €€ pacTBOpa MOJIy4aroT XJIOp,
BOJOPOI M eIkui Hatp. M3 pacTBOpa €IKOr0 HaTpa MOIY4aroT TBEPAYIO LIEIO0Yb — KAYCTHK.
CoenuHsst BOIOPOX € XJIOPOM, MOJIyHalOT COJIIHYIO KUCIIOTY.

3ananue: cocTaBbTe YPABHEHHUS, ONIUCAHHBIX B TEKCTE PeaKkuHid.

3. AueruiieH

Hassanue teMbl Tema 3.3. «IIpon3B0OICTBO HEOPTraHUYECKUX BEILIECTB.
3HaveHHE W MPUMEHEHHE B OBITY U Ha ITPOU3BOICTBE

PGSYHLTaT O6yLICHI/I$I OO00CHOBBIBATh 3HAUEHHE U MNMPUMCHCHHUC HCOPIraHNYCCKUX
BCIICCTB B OBITOBOM U HpOH3BOI[CTB€HHOﬁ ACATCIIBHOCTH
YCJIOBCKA UX (1)I/ISI/IKO'XI/IMI/IIICCKI/IMI/I CBOMCTBaAMH

OnHUM M3 caMbIX PaclpOCTPAHEHHBIX CIIOCOOOB CBAapKH IUIABJICHUEM SBJISIETCS Ta30Bas
CBapKa, KOTOpas MPOMU3BOAMTCSI ¢ OOpa30BaHHMEM Ta30BOTO INIAMEHHM B KaHajaX CBAapOYHOU
ropenku. (OOpa3oBaHHe Ta30CBApOYHOrO IIJJAMEHM HEBO3MOXKHO 0e3 Ta3a aleTuJIeHa.
Texnudeckuii alleTUsICH MOTY4YaroT U3 KapOuaa KalbIus.

3amanune

1. OOBsicHUTe, KaKoil (M3MUECKUi MOKa3aTedh MO3BOJIAET UCIOJIB30BATh AlIETUIICH IS
CBapOYHBIX paboT;

2. CocTtaBbTe ypaBHEHHUE PEAKIIUU MOJIYUYCHHUS alleTUIICHA;

3. CocTaBbTe ypaBHEHHE PEAKIIMU TOPEHUS alleTUIICHA;
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4. Bprunciute oO0BEM aleTHIIEHA IOJYYEHHOTO M3 KapOuaa Kaimplus maccod 128 T,
coaepxarmiero 5% mnpumecei, eciu BBIXOJ aneTuiaeHa coctaBisieT 80% OT TeopeTHYeCKu
BO3MOYHOTO.

4. MoJioyHasi KHCJIOTA

HaszBanue tembl Tema 4.3. «Oprannyeckue BeIeCTBA B
KU3HEJEATENbHOCTH yesioBeka. [IponszBoacTBo u
MIPUMEHEHUE OPTraHUYECKUX BEIECTB B
MIPOMBIITICHHOCTH

Pesynbrar 00yuenus O60cHOBBIBaTh 3HAYEHUE W MPUMEHEHUE OPraHuYEeCKHX
BELIECTB B OBITOBOI M NMPOM3BOJCTBEHHOMN IESTEIBHOCTH
YeJI0BEeKa UX (PU3UKO-XUMUYECKUMU CBOWCTBaMU

[TpoMeXyTOYHBIM TIPOAYKTOM OOMEHa Y TETUIOKPOBHBIX JKHBOTHBIX SIBJISICTCS MOJIOYHAS
KHCJIOTA. 3amax 3TOW KHCIOThl KPOBOCOCYIIHME HACEKOMBIEC YIIABJIMBAIOT HA 3HAYUTEIHHOM
PACCTOSTHUU.

3aganue

1. [Touemy HacekoMble (KOMapbl) OBICTPO HAXOJAT CBOIO KEPTBY?

2. YcranoBute GopMyny MOJOYHOM KUCIOTHI, KOTOpasi IOMOTAaeT HACEKOMBIM HaXOUTh
TEIUIOKPOBHBIX JKHMBOTHBIX, €CIIM MAaCCOBBIE JIOJIA DJIEMEHTOB B HEW COCTABIISIOT: yriiepoaa —
40,00%, Bogoponaa — 6,67%, kucnopoaa — 53,33%.

3. CocraBbTe CTPYKTYpHYIO (OopMysTy MOJOYHOW KHCIOTHL. Ha3zoBuTEe KHCIOTY MO
HoMmeHnkiarype MIOITAK.

4. Ha oCHOBaHMHM CTpPOEHUA MOJIOYHON KHCJIOTHI CAEIalTe BBIBOJ O €€ XUMHUYECKUX
CBOMCTBAX.

5. HalimuTte B WHTEpHETE WM JPYruX HCTOYHUKAX HHQPOPMAIUIO O MPUMEHCHUH
MOJIOYHOM KHUCJIOTBI.

2.1.4. Ob6opynoBaHue 1a00PATOPUU U PA0OUYHX MECT JIAOOPATOPUM: MEH3YPKH,
MUTIETKU-KaIeIbHUIIbI, TEPMOMETPBI, MUKPOCKOIL, JIYIIbI, IPEIMETHbIEC U IIOKPOBHBIE CTEKIIA,
TUTAHILIETHI JUI KaelIbHbIX peakluuii, GuiabTpoBaibHas OymMara, IpOMbBIBAJIKH, CTEKIISTHHbIE
IPOOUPKH, PE3UHOBBIEC TPOOKH, GOHAPUKHU, HAOOP PEAKTUBOB, CTCKIISIHHBIC TAJIOYKH, ITATUBBI
Ui TPOOMPOK; MEPHBIE IIUIMHPHI, BOPOHKH CTEKIISSHHBIE, BOPOHKU JACTUTEIbHbIC
nunuaapuaeckue (50—100 mit), CTynKH ¢ mecTukoM, GpappopoBbIe YalTKH, TUHIIETHI, (UITBTPHI
OyMa)kHbIE, BaTa, MapJis, YaCOBbIE CTEKJIA, SJCKTPOIUIUTKH, Ja00paTOPHbIEC ITATUBHI,
CHUPTOBBIE TOPEJIKH, CIIUYKHU, TPUOOP TSI TOTYYeHHS Ta30B (MK MpOoOUpKa C ra300TBOTHOM
TpYOKOil), epxkaTenu A IPOOUPOK, CKISTHKY JIJIsl XPAHEHUS PEaKTUBOB, pa3IaTOYHBIE JIOTKU;
xumudeckue crakanbl (50, 100 u 200 mur); ImaTenu; MAHICTHI; TUTEIbHBIC ITUTIIH;
CEKYHJIOMEPHI (TaliMepsl), MepHbIe Tpooupku (Ha 10-20 mi1) 1 MepHBbIe K0JIOBI (25, 50, 100 u
200 M), BoasiHas OaHs (MJIM TEPMOCTAT), CTCKISTHHBIC MAIOYKH; KOHUYECKHUE KOJIOBI JIIS
tutpoBanus (50 u 100 mu1); HTHAMKATOPHBIE MOJIOCKHU [ onipeaeneHus pH u crangaptHas
WHIUKATOpHAS IIKalla; yHUBEPCAbHBIN HHIUKaTOp; muneTky Ha 1, 10, 50 M (umm 1o3aTopsl
Ha 1, 5 1 10 M), GropeTKH I TATPOBAHUS, MeIUIIMHCKHE mmpHilsl Ha 100—150 mo,
nabopaTOpHbIE U/ aHATTUTHYECKUE BeChl, pH-MeTphl, CymniIbHbIN mKad, u ap.
nabopaTopHOEe 000pyIOBaHHE.

[IpuBenem mpuMepsl Ta0OpPATOPHBIX PabOT Mo pazaeny 2 «XUMHUYECKUE PEaKIUu» U
pazneny 4 «CTpoeHHe 1 CBONCTBA OPTaHUYECKHIX BEIIECTBY.
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Paznen 2. Xumnueckne peakuun. Jlaboparopnasi padora 1. «Peakumuu ruaposausza»

Ha3Banue Tembl Tema 2.2. «OnexkrponuTudeckas 1MCCOLMalnsg U MOHHbIN
oOMeHn»

Pesynbrar 00yueHus CocTaBiiTh YpaBHEHHSI XMMUYECKHX PEaKUUU HOHHOIO
00MEHa C y4acTUEM HEOpraHMYECKUX BEIIECTB

1. Bonipocsl 1151 1omycka Kk JiabopaTopHoii padore

a) chopMyIHpyHTE LEb MTIAHUPYEMOTO SKCIIEPUMEHTA;

0) 00BsICHUTE, KAaKOW MPOIIeCC HA3bIBAIOT TUIAPOJIM30M, KAKOH OH OBIBACT;

B) OOBSCHHUTE, KAKHE CYIIECTBYIOT CIIOCOOBI JI0KA3aTeIhCTBA CYIIECTBOBAHUS THAPOIIH3A

HCOPraHNM4YCCKUX U OPTraHUYCCKUX BCIICCTB;

') 00BSICHUTE, KaK COCTABJISICTCS] YpaBHEHUE THIAPOIIN3A;

n) oOBsicnute, uro Takoe pH? Kak 3aBUCHUT maHHBIN MOKa3aTedb OT KUCIOTHOCTHU WIIH

OCHOBHOCTH CpPE/Ibl pacTBOPA;

e) 00BICHUTE X0/ BBIITIOJIHCHHUA SKCIICPUMEHTA 110 PCIICHUIO KaYCCTBCHHBIX 3a1a4;

) IePEeUUCIUTE OCHOBHBIE aCNEKThl COONIIOJIEHNUS TEXHUKH O€30MacHOCTH IpU paboTe ¢

arpecCUBHBIMU peareHTamMu (THAPOKCUI HATPHS).

2. IIpoBeneHue ONbITOB

OobopynoBanue u nmocyaa PeakTuBbI
1. CrexnsiHHBIC TPOOUPKHU 1. PactBop NaOH
2. Ilratu mms mpoOUPOK 2. PactBop NaxSOq4
3. PactBop AICI3
4, PactBop Na,COs3
5. PactBop Cu(OH):
6. KucioTHO-0CHOBHBIN MHIUKATOP

AJropurM nposegaeHus onbira Ne 1

Bonpocsl 1 3axanus

3aganme Ne 1. B tpex mpoOupkax moa

HOMCpAMU HAXOAATCA paCTBOPHI TPEX COJIEH:

XJIOpHU/ia AIFOMUHUS, Cylb(ara HaTpus,
kapOoHara Hatpus. He mone3ysce apyrumu
pEeaKTUBAMHU, ONPEIEITUTE COCTaB KX 10U
pOOHpKH.

1. laTb 00bsCHEHHE TPOBEIEHHBIM OIBITAM.
2. CocTaBUTh YPaBHEHMSI PEAKLIAM,
IPOTEKAIOIIUX B IPOOUPKE B MOJIEKYISIPHOM U
MOHHOM BUJaX.
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AJITOPUTM NPOBeJeHHs onbITa Ne 2

BOI[pOCLI H 3a/1aHus

3apanme Ne 2. Yto npousoiaer, eciu
OXJIaJIUTh PACTBOP KapOOHATa HATPUS WIH
N00aBUTh K HEMY TUAPOKCH] HATPHS?

1.1. Hanute B npobupky 1-2 M pactBopa
kapOoHaTa HaTpHsL.

1.2. OnycTuth NpoOUpPKY B CTaKaH C OUEHb
XOJIOJHOM BOJIOM WJIM CHETOM.

1.3. IIpoBeputsh cpeay pacTBOpa Npu

IMOMOIITN KHUCJIOTHO-OCHOBHOI'O MHAWKATOPA.

1.4. JloGaBUTH K pacTBOpYy KapOoHaTa
HaTpusa THAPOKCU HATPUA.

1.Kakoii nuHIUKaTOP JIydllle UCIOJIb30BATh JJIsI
ompeeNeHus cpebl pacTBopa’?

2. CocTaBUTh COOTBETCTBYIOLINE YPABHEHMUSI
XUMUYECKUX PEAKIUH, B MOJIEKYJIIPHOM U
HOHHOM BHJIaX.

AJITOPUTM npoBeAeHHs onbiTa Ne 3

Bonpocsl 1 3ananus

3apanune Ne 3. [IpoOIeMHBIN OMBIT.

1.1. B ogay mpoOupKy ¢ pacTBOpoM
cynbdara meau (II) mpunuts pacTBop
TUAPOKCUAA HATPHSL.

1.2. Bo BTOpYIO MPOOHPKY C PACTBOPOM
cynsara meau (1) mpunuthk pacTBop
KapOoHaTa HaTpusl.

1.3. CpaBHHTH HBET 0OPa3YIOIIUXCS
OCaJIKOB.

1.4. O6paTuTh BHUMAHHE Ha BHIJICIICHHUE
ra3a B OJTHOM U3 MPOOUPOK.

1.5. Onpenenutk, OTKy1a MOXKET
BBIJICTISATHCS ATOT ras?

1.6. [IpoBepUTh KaUECTBEHHBIN COCTAB raza
TOPSIIIEHN JIYYUHKOM.

1.7. OOBSCHUTH MPOUCXOIAIIEE SIBICHHUE.

1. CocTaBuUTh COOTBETCTBYIOLINE YPAaBHEHUS
XUMHUYECKUX PEaKLUii, B MOJIEKYJIIPHOM U
MOHHOM BUJaX.

AJITOPpUTM NpoBeaeHNs onbiTa Ne 4

Bonpocsl 1 3axanus
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3aganue Ne 4. [IpoOneMHBII OIBIT. 1. OOBACHUTH MPOUCXO/IAIIEE SIBICHUE.

1.1. K pacTBopy xJj10puaa aqtoMUHUS 2. CocTaBUTh COOTBETCTBYIOIINE YPABHEHUS
MPUIIUTH PacTBOp KapOOHATa HATPHUSL. XMMHMUYECKUX PEAKLIUH, B MOJIEKYJIIPHOM U
MOHHOM BUJaXx.

3. OTBETUTH HA BOIIPOCHI.

Jl1s1 9ero B MEMIMHCKOM ITPAKTUKE
HCIIOJIB3YIOT PACTBOP MUTHEBOM COJIBI JJIst
MI0JIOCKAHUS IPU BOCTIAJIUTENbHBIX
3a0oneBanusx ropya? KakoBa posib ruaposnsa
B nipupoje? IloueMy pacTBop Mbliia IEHUTCS B
Bojie?

3. O0paboTka pe3yJbTATOB ONBITOB

1. Ilpoananmu3upoBaTh COOTBETCTBHE IOJYYEHHBIX pPE3YJbTAaTOB THUIAM TUAPOJIN3A.
CnenaTb COOTBETCTBYIOIINE BBHIBOBI.

2. CdhopmynupoBaTh BBIBOJBI O 3aBUCHMOCTH THIIa THAPOJU3Aa U KUCIOTHOCTH CPEIbl
pacTBopa.

Pa3znen 4. CTpoeHue M cBoOiicTBa oprannyeckux Beuects. Jlaboparopuas padora 3.
«IlosryyeHue 3THIEHA U M3YYEHHE ero CBOMCTB»

Hazsanue teMbl Tema 4.2. «CBOMCTBA OPraHUYECKUX COCTUHEHUID)
Pesynbrar 00yueHuUs YcranaBauBaTh 3aBHUCHUMOCTH (HUBUKO-XUMHIECKUX
CBOMCTB OPraHMYECKHUX BEIIECTB OT CTPOCHUS MOJIEKYJI

1. Bonipocsl 1u1s JonyckKa K JadopaTopHoii padore

a) chopMyITHpYHTE 1IEIh INIAHUPYEMOTO IKCIICPUMEHTA;

0) 00OBSICHUTE, K KAKOMY KJIaCCy OPraHMYECKHMX BEIIECTB OTHOCHTCS ITHUJICH;

B) OOBSICHHTE, KAKUMU XUMUYECKUMHU CBOMCTBAMH O0JIaal0T BEIIECTBA TAHHOTO Kjlacca,
KaKHe Ka4eCTBEHHbBIC PEaKIHH I UX OOHAPYKEHHSI UCTIOIB3YIOTCS;

r) OOBSACHUTE, KaK MOXKHO IIOJIyYUTh BEIIECTBA JAaHHOTO Kiacca COCAMHECHUH B
71a00paTOPHBIX YCIOBHSX;

1) OOBSICHUTE, U3 YETO COCTOMT MPUOOP JUIs TIOTy4EHUS ra30B;

€) MepPEeUYNCINTEe OCHOBHBIC aCIEKThl COONIOJICHHUS TEXHUKU 0E30MAaCHOCTH MpH padoTe C
JIBX (3TUJIOBBIM CHUPT), arpeCCUBHBIMU peareHTaMu (KOHLIEHTPUPOBAHHAsI CEpHasi KHCJIOTA),
HarpeBaTeIbHBIMHU MPUOOPaMH (CITUPTOBKA).

2. IIpoBeneHue ONbITOB

OobopynoBanue u mocyaa PeakTusbl
1. CrexnsHHbIe MTPOOUPKU 1. Konnenrpuposannslii pactBop H2SO4
2. raTtuB s mpoOUpoK 2. DTUIIOBBINA crupT
3. CnupToBka 3. PactBop KMnO4
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4. Cnuuku 4. bpomHas Boja

5. Tlecok

AJropuT™m nposeaeHnus onbita Ne 1

BOI[pOCI)I H 3a1aHusA

1. TlonmyyuTs STUJICH AETUAPATALIMEH STUIIOBOTO CIUPTA,
0OHapyXHUTbh €ro, U3Y4UTh €ro CBOICTBA.

1.1. B npobupky HamuTh 2—3 MJI 3TUIIOBOTO CIUPTA U
OCTOPOXKHO J00aBUTH 6—9 MJI KOHLIEHTPUPOBAHHON CEPHOM
KHUCJIOTBI. 3aTEM BChINIaTh HEMHOT'O ITPOKAJICHHOTO MECKa
(TecoK MM MEJIKKE KyCOYKHU NEM3bI BBOJAT I TOTO, YTOObI
MPEeIOTBPATUTh TOJYKH JKUIKOCTH IIPH KUTIEHUH). 3aKPBITh
poOupPKy IPOOKOI ¢ ra300TBOAHOM TPYyOKOH, 3aKPEMUThH €€ B
IITaTUBE U OCTOPOKHO HArpeTh COACPKUMOE TPOOUPKH

(puc.1)

KMnO,

Bl’z
1.2. OcTOpOXKHO, PABHOMEPHO HArPETh CMECH.
1.3. B npyryto npoOupky Haneite 2—3 mi pa30aBiIeHHOTO

pacTBopa IepMaHraHarta Kajus, U MPOIyCTUTE Yepe3 Hero
ras.

1.4. B tpeThio mpoOupKy HAUTH 2—3 M1 OPOMHOM BOJIBI,
OIYCTUTh Ta300TBOJHYIO TPYOKY JI0 IHA 3TOU MPOOUPKHU U
MPOIYCTUTH Yepe3 OPOMHYIO BOJTY BBIACTSIOLIUICS Ta3.

1.5. BeiHYyTh Ta300TBOHYIO TPYOKY U3 pacTBOpa U
MOBEPHYTh €€ OTBEPCTUEM KBEPXY, MMOJKEUb BBIICISIOIIUNACS
ra3 (puc.2).

1. Yro npoucxoauT B
npobupke? Yro Habmogaere?
2. K xakomy tumy
XUMHUYECKUX PEAKIUN
OTHOCSTCS 3TU MPOLECCHI?
Kak naszpiBatorcs?

3. Kak mensiercs okpacka
pactBopoB? [Touemy?

4. Kakum ruiaMmeHeM ropuT
stunen? [louemy?

5. CocTaBUTh ypaBHEHUS
MPOTEKAIOLINX MPOLIECCOB.
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C,H;OH (aTtuno-
BBI¥ CITUPT)

H,S0,

3. O0paboTKa pe3yJbTATOB ONBITOB

1. TIpoaHanu3upoBaTh COOTBETCTBHE IMOJIYYEHHBIX PE3YJIbTATOB CIOCO0aM MOIY4YEHHUS
HeMpeJeNbHBIX YTIEBOA0POIOB psaa dTHiIeHa (akeHoB). CenaTh COOTBETCTBYIOIIHNI BBIBOJ.

2. ChopmynnpoBath BbIBOJ O (PU3UKO-XUMUYECKUX CBOIMCTBAX ATUJICHA.

3. ChopmynupoBaTh BBIBOJ O CLIOCO0aX 0OHAPYKEHUSI STUJICHA.

2.2. OueHovHbIe cpeacTBA Py0esKHOro (TeMaTHYeCKOro) KOHTPOJs MO JUCUHMILIMHE
«XuMHUD)

PyOexHbIl (TeMaTH4YeCKUi) KOHTPOJIb MO JUCIHMIUIMHE «XUMHS» TPOBOIUTCA B (hopme
KOHTPOJIBHBIX paboT MO pa3fesiaM OCHOBHOTO MOAYJS Ha OTAENbHBIX 3aHATUSX, KEHCOB U
y4ueOHO-HCCIeI0BATEIbCKUX TPOEKTOB.

2.2.1. KonTpoJsbHbIe padoThl 110 pa3aeaiam

KouTtposnbHble paboThl MO XMMHHM KaK OLIGHOYHBIE CpPEICTBA PYOEKHOTO KOHTPOJIS
3aBepuIalOT U3yyeHue 1 wim 2 TeMaTuyecKux pa3faesoB OCHOBHOTO MOIYIIS.

Pasnea 2. Xumnueckue peaxkunu. KontposbHas padora «CTpoeHue BelecTBa H
XUMHYeCKHe Peakium»

KonTposnbHas paboTa coaepKuT YeThipe BUAA 3aJaHUi:

1. 3agaun Ha coCTaBJIeHHE XUMHYECKUX (DOpPMYJ IBYXaTOMHBIX COEIMHEHUI MO HX
HAa3BaHMUIO.

2. 3aauy Ha COCTaBJICHHE YpaBHEHHUI peakluii: COSIUHEHUs], 3aMEIICHUS, PA3JIOKECHHUS,
oOMeHa M peakuMii C  y4yaCTHeM  KOMIUIEKCHBIX  COCIMHEHUH;  OKHUCIUTEIBHO-
BOCCTaHOBUTEIBHBIX PEaKIUH.

3. 3agaHus Ha COCTaBJICHHE MOJEKYJISPHBIX M HOHHBIX PEAaKIUil THAPOIU3a COJCH,
YCTaHOBJIEHHE U3MEHEHMSI KUCIIOTHOCTH CPENBI.

4. 3agaun Ha pacyeT KOJMYECTBEHHBIX XapaKTEPUCTUK IO YPABHEHHSIM XUMUYECKHX
peakumii: MaccoBOil MM OOBEMHOM J0MM BBIXOJA MPOJYKTAa PEAKUUU COEAUHEHHUS OT
TEOPETHUECKH BO3MOXKHOTO; OOBEMHBIX OTHOIIEHHH I'a30B; KOJUYECTBEHHBIX XapaKTEPUCTHUK
MCXOJIHBIX BEIECTB M MPOAYKTOB pEaKIMM; Macchl (00beM, KOJIMYECTBO BEILECTBA) MPOIYKTa
peakuuu, €ciu OJHO M3 BEIIECTB JAHO B BUJE PacTBOpPA C ONpPEAEICHHONW MaccOBOM A0jeH
PacTBOPEHHOTO BEILIECTBA.

Pa3znesn 3. Ctpoenue u cBoiicTBa HeopraHm4deckux Bemiects. KonrpoabHas padora
«CBoiicTBa HEOPraHNYeCKHUX BeleCTB)
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KonTponpsHast paboTa COIEp>KUT TPH BHUIA 331aHUIA:

1. 3agaun Ha pacdeT MaccoBOM J0JIM (MAacChl) XMMUYECKOTO 3JIEMEHTA (COCIUHEHUS) B
MoJIeKyJie (cMech).

2. [IpakTryeckue 3aaHus MO Kiaccu(UKAIMN, HOMEHKIATYpe U XUMUYECKUM (hopMyIam
HEOPraHUYECKUX BEUIECTB pAa3IMYHBIX KJIACCOB: OIpEAETCHUE Kiacca HEOPraHWYeCKUX
BEIIECTB, HA3bIBaTh HEOPraHMYECKUE COCAUHEHUS 10 MEXKIYHApOJHOM M TPUBHAIBHOU
HOMEHKJIATYpE 10 XUMUYECKUM (POPMYIIaM.

3. 3amaHus Ha COCTaBJICHUE ypaBHEHUI XMMHUYECKHX PEaKLUUN C y4acTHEM IMPOCTHIX U
CIIOHBIX HEOPraHMYECKHX BELIECTB: OKCHJIOB METAUIOB, HEMETAIJIOB M aM(OTEpHBIX
JJIEMEHTOB; HEOPraHMYeCKUX  KHCIOT, OCHOBAaHMH U  aM@QOTEpHBIX THJPOKCHUJIOB,
HEOPraHUYECKUX COJIeH, XapaKTepU3YIOIIMX UX CBONCTBA U CIIOCOOBI MOJIy4EHUSI.

Paznen 4. Ctpoenne m cBoiicTBa oprannuyeckux BeulecTtB. KonrpoabHas padora
«CTpoeHHe U CBOHCTBA OPraHUYeCKUX BellecTB)

KoHnTposnbHast paboTa COCTOUT U3 MATH BUJOB 3a/laHUM:

1. 3amanusi Ha CcOCTaBJICHHE HA3BaHWW OPraHMYECKHX COEIWHEHUN M0 XUMHYECKUM
¢dbopmynaM (B T.4. CTPYKTYPHBIM) C HCIIOJIb30BAHHEM TPUBUAIBHOW MM MEXIYHApOJHON
CUCTEMAaTUYECKO HOMEHKJIATyphI.

2. 3ajmaHus HaA COCTaBJIEHHE TMOJHBIX M COKpAUIEHHBIX CTPYKTYPHBIX (OpMyI
OpraHMYECKHUX BEIIECTB OTAENbHBIX KIACCOB [0 HUX Ha3BaHUSAIM B COOTBETCTBHUHM C
MEKIyHApOAHON HOMEHKIIATYPOH.

3. 3aaum Ha ompenerIeHUE MPoCTeuIel GopPMyIIbl OPraHUIECKON MOJICKYJIbI, UCXOIS U3
3IIEMEHTHOTO cocTaBa (B %).

4. 3amaHWs HaA COCTABJICHHWE YPABHEHUM XUMHUYECKHUX PEAKUHMM, HILTIOCTPUPYIOMINX
XMMHYECKHE CBOMCTBA C YUYETOM MEXaHM3MOB MPOTEKAaHUs JAHHBIX PEaKUUi U TeHETUYECKOU
CBSI3M OPraHUYECKHX BEIIECTB Pa3HbIX KJIACCOB, B T.U. [IETIOYKH IIPEBPAIICHUMN.

5. PacyeTHble 3a/1a4M 0 ypaBHEHUSAM PEAKIIMi C y4aCTHEM OPraHUYEeCKHX BEIIECTB.

Pasnea 5. Kunernueckue ¥ TepMOJAMHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS
xumMunuyeckux peaknuii. KonrposbHasi padora «CKOpPOCTb XMMHYECKON Ppeakuud H
XMMHYecKoe PaBHOBECHE)

KoHnTposnbHas paboTa COCTOUT U3 TPEX BUAOB 3a/IaHUM:

1. PacuerHple 3aauu Ha HM3MEHEHHE CKOPOCTH XUMHYECKUX B 3aBUCUMOCTH OT
KOHIIEHTPALIMU PEarupyroIIUX BEIIECTB U TEMIIEPATYPHI.

2. 3ajaumn Ha pacueThl TEIUIOBBIX YPPEKTOB XUMUYECKUX PEAKIMI U OmMpe/esieHue THIla
peakiuu (1o TermioBoMy 3PQPeKTy: SK30- U SHAOTEPMUUYECKUE).

3. Baganus Ha npumeHeHue npuniuna Jle-lllarenbe A Hax0oXAEHUS HANpPaBICHUS
CMEIIEHUS PaBHOBECHUS XMMHUYECKON peakiuu U aHaiu3 (aKTOPOB, BIUSIOUIMX HA CMELICHHE
XMMHUYECKOTO PAaBHOBECHS.

Pazgen 6. ducnepcHbie cucrembl. KonTposabHasi pabdora mo teme «/lucnmepcHsbie
CHCTEMbI»

KonTposnpHast paboTa COCTOUT U3 IBYX YacCTEH:

1. 3agaun Ha NPUTOTOBIEHUE M pacyeT KOHUEHTpauuu pacTBOpoB (3 3amaud Ha
pacTBopeHue, pa3daBieHNne, CMEIINBAHUE PACTBOPOB).

2. 3ajaHus Ha JAUCHEpPCHBIE CUCTEMBI, UCIOJb3yeMble B OBITOBOW M NMPOU3BOACTBEHHOMN
JESITEILHOCTH YEJIOBEKa (B BUJE TECTOBBIX 3a/1aHUN).

[IpuBenem mpumepsl 3aJaHUN KOHTPOJBHOU paboThl Mo TeMe «CTpoeHHe M CBOICTBa
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OpPraHM4YecKnX BellecTB)», KOTopas IPOBOAUTCS IOCIIE U3yUEHHs 00yJaronuMucs pasaena 4.
Ilo uroram m3yuenus paznena 4 «CTpoeHMe W CBOWCTBAa OPraHMYeCKHX BelleCTB»

oOyuaromiuecst OyayT CIIOCOOHBI:

— ONIPENENATh TPUHAAISKHOCTh BEUIECTB K pa3jIMYHbIM KJaccaM OpraHUYecKUX
COEJIMHEHUI; TOMOJIOTH U U30MEPBHL;

— Has3bplBaTb H3YYEHHBbIE BEILECTBA [0 «TPUBHAIBHON» MM MEXIyHApOIHOU
HOMEHKJIATYpE;

— XapakTepu3oBaTb CTPOECHUE M XUMHYECKHE CBOMCTBA M3YYEHHBIX OPraHUYECKUX
COCTMHEHUH

— OOBSICHATH 3aBUCUMOCTb CBOMCTB OPraHUYECKUX BELIECTB OT UX COCTAaBa U CTPOEHMUS;

— IIPOBOJIUTH BBIUMCIICHUS [0 XUMUYECKUM (POpMYJIaM U YpaBHEHHUSM.

TemaTuueckuii KOHTPOJIb OCYIIECTBIAETCS MeTojoM TectupoBanus (I) mmm B dopme
MMCBbMEHHOM paboThl, BKIIIOYAIOIIeH pakTuieckue 3ananus u 3aaaquu (II).

IIpuBenem npuMep KOHTPOJILHOI padoThl B (hopme TecToBbIX 3aganuii (I).

1.BemiectBo, cocTaB KOTOPOrO BhIpaKeH MOJIEKyJsipHOU ¢popmynoit C3Hg oTHocuTcs K
KJ1accy:

1) apensl

2) aJKaHbl

3) anmkeHbl

4) anKuHbI

2.Ha3panue BemectBa, opmyna kotoporo: CHz-CH(CH3z)-CH2-CH2-OH

1) Oyranomn-2

2) neHTaHou-2

3) 2-metunbdyranoa-4

4) 3-meTundyranos-1

3.BemectBo, nmetoriee popmyny CHo,=CH» Ha3biBaeTcs:

1) Tomyou

2) aTUNeH

3) raunepuH

4) mpomnaHoJI

4. BemiecTBo, Ha3BaHUE KOTOPOTO MPOMHOHOBAS KUCIIOTA, UMeeT GopMyITy:

1) C2HsOH

2) (CHs)2NH

3) CH3-CH,-COOH

4) C3HoOH

5. Jlns ankaHOB XapaKTepHa peakius:

1) npucoeaunenus He

2) XJIOpUpPOBAHHUS Ha CBETY

3) obecuBeunBanus pactBopa KMnOy

4) nonuMepHu3aIu

6. MeTaHon pearupyer c:

1) HaTpueM

2) BoJOM

3) BoiopoOM

4) meTaHoM
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7. YKCyCHas KHCIIOTa BCTYIAET B PEAKIIUIO C:

1) AgNO3

2) NaCl

3) Na.COs

4) H20

8. BepHbl 11 yTBEpXKACHHUS:

A. AMUHBI IPOSIBJISIIOT OCHOBHBIE CBOMCTBA

b. AMHUHOKHCIIOTBI IPOSBIISIIOT TOJBKO OCHOBHBIE CBOKCTBA

1) BepHO TOJIBKO A

2) BepHO ToJIbKO b

3) BepHBI 00a yTBEPKICHUS

4) HEBEpHO HU OJIHO U3 YTBEPKICHUM

9. Ypasuenue xumndeckoit peakiun CoHe+Clo—C2HsCIHHCI sBnisieTcst:

1) peakiueil 3amelieHys, NPOTEKAIOIIEH 10 paJUKAIbHOMY MEXaHU3MY

2) peakiuei mpucoeIMHEHUs, TPOTEKAIOIIEH 10 paANKaTLHOMY MEXaHU3MY

3) peakiueit 3aMenieHus, TPOTEKAIOIIEH 0 HOHHOMY MEXaHU3MY

4) peakiuei mprCcOeIUHEHHUS, TPOTEKAIOIIEH 1T0 HOHHOMY MEXaHU3MY

10. B peakmuio «cepeOpsHOTO 3epkajia» (C aMMHUAaYHBIM PacTBOPOM OKcHaa cepebpa)
BCTYMAET:

1) sTanon

2) raroKo3a

3) rounepuH

4) xpaxmai

11. YcraHoBHTE COOTBETCTBHE MEXKIy HAa3BaHMEM BEIIECTBA M KiIaccoM (TPYMIOi)
OpraHUYECKUX COCAMHEHUN, K KOTOPOMY(-0ii) OHO MPUHAIIEIKHUT.

Hazpanue BemecTtBa

A) CH3COOH

b) CH3-CH2-CHs

B) CH,=CH-CH2-CH3

I') CH3-CH2-OH

Kitacc oprannueckux coequHeHUN

1) onHOATOMHBIE CITUPTHI

2) yriaeBoibl

3) kapOOHOBBIE KHUCIOTHI

4) apoMaTUYECKUE YTIIEBOAOPOIbI

5) HenpeaeNbHbIE YTIEBOA0POIbI

6) mpenenbHbIE YTIIEBOAOPOIBI

12. B cxeme npeBpalieHui

1500°C Caxr +Br»

CH4—X1—06en301— X»

BeleCTBAaMU X1 U X2 COOTBETCTBEHHO SIBJISIFOTCSL:

1) anetunex

2) aTUneH

3) 6pombeH30a

4) xnopOeH30I
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5) denon

6) IUKIIOTeKCaH

13. Ompenenure MOJEKyIsIpHYIO (OpMyITy BemiecTBa, cojepxkamiero 37,5% yriaepoaa,
50% xucnopona u 12,5% Boaopoaa. OTHOcUTENbHAS TJIOTHOCTh MApPOB 3TOrO BEIIECTBa MO
BOJIOpOAY paBHa 16.

1) CHsOH

2) C2HsOH

3) HCOOH

4) CeHsOH

14. CkoJbKO JIUTPOB BOJIOpOJa MOTpedyeTcs st oOpa3zoBanust 10,2 T 3TUIIOBOTO ciMpTa
W3 areTalibIeTua, €CIIU BBIXOJ TPOIyKTa peakiuu coctaBiseT 80%?

1)6,2n

2)3,1n

3) 12,75 n

4H112n

IIpuBenem npumep 3aaHui 1JIs1 MUCbMEHHON KOHTPOJIbHOM padotsl (II).

1. JlaiiTe Ha3BaHWUA OPraHUYECKHM COCIWHECHUSM 10 XUMHUYECKUM (QOopMyliaMm C
WCIOJIb30BAHNEM TPUBHAILHOM MM MEXKIYHAPOAHOM CUCTEMAaTHUECKO HOMEHKIIATyphI:

a) C>HsOH

0) (CHz)2NH

B) CH3-CH(NH)-COOH

r) CsHoN

n) CH3CH2HC=0

e) CeHsCH20OH

2. CocraBbTe MOJIHBIE U COKpPAILEHHBIE CTPYKTYpPHBIE (POPMYIIBI OPraHMYECKHUX BEIIECTB
OTJIEIbHBIX KJIACCOB M0 UX HA3BaHUSIM B COOTBETCTBUU C MEKIYHAPOJHOM HOMEHKIATYPOil:

a) METHUII0CH30J1

0) aHWIHH

B) 3-MeTUIOyTaHab

T') IUKJIOT€KCEH

n) OyramueH-1,2

€) 2-MeTuIIponano-1

x) OyruH-1

3) aMUHOYKCYCHasl KUCJIOTa

3. CocTaBbTe YpaBHEHHS] XUMUYECKHX PEAKIIMI COTTIACHO CXeMe MPEeBPaIlleHUI:

1500°C Caxr +Br»

CHs—X1—Xo— X3

VYKakuTe TUIT U1 MEXaHU3M PEaKLiU, Ha30BUTEe 00pa30BaBIINECs BEIIECTBA.

4. Onpenenute MoJEKyIsIpHYI0 (opmynay BemiecTBa, comepxauero 37,5% yriepona,
50% xucnopona u 12,5% Bogopona. OTHOCUTENBHAS IUIOTHOCTH IApOB ITOrO BEILIECTBA I10
BOJIOpOy paBHa 16.

5. CkonbKO JUTPOB BOJOpoaa motpedyercs 1t oOpasoanus 10,2 T 3THIOBOTO CHHMpTa
U3 aleTanbAerua, €CJIM BbIXO IPOAYKTa peakuu coctasisaeT 80%?

2.2.2. Keiicbl

Kelicbl MCHONB3yIOTCSI B KAayeCTBE OLIEHOYHOIO CpPEACTBA B pas3fAeie 8 INPHUKIAIHOIO
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MOJYJIsl, UX COJIEpKAHHE OIpPENeNAeTCs C y4eToM MNpo(ecCHOHATBLHONW HAampaBIeHHOCTH
obpaszoBatenbHOM mporpammbl CITO. ITpuMepsr BOZMOKHBIX TeM KEHCOB:

1. IoTerienue KIMMaTa U BBICBOOOK/ICHHE Ta30BBIX THAPATOB CO JHA OKEaHa.

2. Bynymue marepuainsl 11l aBUa-, MallIMHO- ¥ IPHOOPOCTPOCHHSL.

3. HoBele MaTepuabl i COJIHEUHBIX OaTapei.

4. JlexapcTBa Ha OCHOBE PacCTUTENbHBIX IIPENapaTOB.

5. X¥MMHMYECKHE 3JIEMEHTHI B KU3HH YEJI0OBEKA.

6. Bomoponnas sHepreTuka.

[IpuBenem mpumepsl keiicoB mo xumuu (aBrop ['omybeBa Muua BopucoBHa, y4urensb
xumuu, https://urok.1sept.ru/articles/636947).

Keiic Nel. «Xu10p B KM3HH YeJI0BEKa»

B Snonuu oObenMHEHHBIMU CWIaMH HalMOHAJIBHOTO MHCTUTYTa 3/I0POBBS U
[Ipedexrypnoro yauBepcutera Cua3yoku OBUIO TPOBEACHO HCCIENOBAHUE. YUEHBIC
BBISICHWJIM, YTO €CTECTBEHHBIC OPraHMYECKHE BEIIECTBA BCTYMAOT B PEAKIHI0 C
XJIOPUPOBAHHOM BOJOW W3-TIOJT KpaHa, 00pa3ys OMacHbIe COCIUHEHHUS, KOTOPhIE MOTYT
CIIYKUTh NMPUYMHON paka. Takue coequHeHus HasbiBaroTCs MX, To ecTh «MyTareH UKC» WU
«HeunsBecTHBIN MyTaren».

Samanus:

1. IIpeanmoxxute crmocoObl YMEHBIIICHUS SIZIOBUTOTO BIMSHUS XJIOpa B MMUTHEBOU BOJIC HA
OpraHW3M YeJIOBEeKa.

2. Ucxons u3 cBOeH KU3HEHHOW MPAKTHKH, MPUOJU3UTEIHLHO PACCUUTAUTE, CKOJILKO
XJIOPUPOBAHHOM BOJIbI BBl UCIIOJIB3YETE B TEUCHUE AHS U JIJIS1 KAKUX LIEJIeH?

3. Kakue opransl yenmoBeka 00JIbIIIEe BCETO CTPAIAIOT OT BO3ICHCTBHS Xjopa?

4. Kak BiMsieT XJIOpUPOBAHHAS BOJA Ha YEJIOBEKA NMPU KylaHUU?

5. Haiinure nomomHUTENbHYIO MH(POPMAIUMIO O 3aMEHE XJIopa IpH 00e33apaKUBaHUHU
BO/IBI.

6. Mccnenyiite pa3audHbie TOBApPhl OBITOBON XUMHH B CBOEM JoMme. COCTaBbTE CHHCOK
XJIOpCOAEpKAIIUX COSAUHEHUHN, YKaXKUTe Mepbl 0€30IaCHOCTH IIpU paboTe ¢ HUMHU.

Keiic Ne2. «BoxopoaomMoomnm — mar B Oyayiuee»

ABtomoOmnn Honda FCX Clarity Ha BOJOPOJIHBIX TOIUIMBHBIX AJIEMEHTAX €3J4T TI0
noporam Eppomer ¢ 2009 roma. B 2011 romy Honda mnpucoemununace K €BpOINECHCKOMY
naptHepcTBy aKosiornuHoil sHeprum (Clean Energy Partnership), mocne dyero BbiBena Ha
MIEePBBIN TUIaH MPOU3BOJCTBO HKOJIOTUYECKU YUCTHIX aBToMoOmIeld. A Ha [lstom MockoBckoM
Mexnynapoanom aBrocanioHe BA3 mpezacraBun cBoro HOBUHKY «Jlaga-AHTai» ¢ OammoHamu
BOJIOPOJA U KUCIOPOAA.

3ananus:

1.[Toyemy MHOTHME aBTOMOOWJIbHBIE KOMIIAHMU  pa3pabaThIBAlOT  aBTOMOOWIIH,
paboTarolie Ha BOAOPOTHOM TOTLTHBE?

2.Kak BBIXJIONHBIE Ta3bl aBTOMOOWIIEH, pabOTarOMMX HA YIIIEBOJOPOJHOM TOTLIMBE,
BIIMSIIOT Ha 3/J0pPOBbE UeIOBeKa?

3. Kakue «+» 1 «—» BBl BUAUTE Y BOJOPOJOMOOUIIEH?

4.HaiinmuTe TONOTHUTENBHYIO HHPOPMAITNIO 00 X YCTPOUCTBE.

5.Ecnu B Bameil ceMbe WM Yy BalllUX 3HAKOMBIX €CTh ABTOMOOWIH, MOJCUUTANTE,
CKOJIBKO MPUOTU3UTENHHO JIUTPOB OEH3MHA, Ta3a U KaKOW MapKH HCIOb3yeTe €KETHEBHO.
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6.Kakue BemiecTBa 1 B KAKOM KOJIMYECTBE MOTYT HaXOJHUTHCS B BBIXJIOITHBIX ra3aX BaIIUX
aBTOMOOMITEH?

2.2.3. YueOHO-HcC/1e10BaTeIbCKUI NPOEKT

VY4eOHO-UCCAeIOBAaTeIbCKII  MPOEKT  SIBISETCS  OCHOBHBIM  CIOCOOOM  OIIGHKH
pe3ynbTaToB 00y4deHUS, CPOPMHUPOBAHHBIX Yy OOyUYAIOMUXCS B XOJIE€ OCBOCHHUS IMPHUKIIAIHOTO
Modyns XuMuu B pazzgenax 9.1. m 9.2. MccnenoBaHue M XMMHUYECKUH aHaIU3 OOBEKTOB
ouocepsl/Texaochepsl (¢ yaerom Oyayiei mpodeccnoHAIBHOM IeATEIBHOCTH).

[IpuBenem mpumep MPOEKTHOTO 3aJaHMs, pabdoTa HaJ KOTOPHIM HAauMHAETCS C Havaja
pa3gena, a JeTalbHOE BBINIOJHEHHWE 3aJaHUi B Tpynmax u oQopMIeHHE pe3ylIbTaToB
MPOEKTHOM JIEATENILHOCTH MPOU3BOANTCS B KOHIIE H3YUYCHUS pasJiena.

OOmast TemMa TpoOeKTa, MPUBEACHHAs HIKE, B JaJbHEUIIEM JIEKOMIIO3UPYETCS TI0
(daceTHOMY TPHHIUITY B 3aBHCHUMOCTH OT IOJy4aeMO# OOy4JaroIUMUCS CIEIHaTbHOCTH
(mpodeccun), a TakkKe Kaxaas TpyIa MOXKET paccMOTpeTh OoJiee yriayOJIeHHO OJWH U3
00s3aTeNbHBIX COJEPKATEIBHBIX KOMIIOHEHTOB (TIOATEM) ITPOEKTA.

Ha3Banue nmpoekra: cocraBiieHUE NTPOEKTA [IBETHUKA/Ca/1a/0ropojaM B 3aBUCHUMOCTH OT
cocTraBa IMPOaHATM3UPOBAHHBIX MTOYB.

IIpoGiema wucciaenoBaHusi: ONpEICICHUE BO3MOXHOCTH pa3OMBKMA I[BETHHKA B
COOTBETCTBUH C JW3aHEPCKAM 3allpOCOM M HEOOXOJWMOCTH aJaNTalui Ju3aiiHEpCKOTO
MpoekTa K TIOYBEHHBIM U KIMMAaTHYeCKAM YCIOBHSM Ha OCHOBAaHHHM HCCIEIOBaHUS
XAMHYECKOTO COCTaBa MOYB MPEAIOKEHHOTO yIacTKa.

Heas mpoekTa: onpenenuTh BIMSIHUE XMMHUYECKOTO COCTaBa MOYB HA MPEIOKEHHOM
y4acTKE Ha acCOPTUMEHT pAacTeHHMH, DPEKOMEHJOBAaHHBIX K IMOCAAKe M pealu3aluu
BBIOPAHHOTO JU3alHEPCKOTO MPOEKTA.

3anayu npoekra:

1) uccnenoBaTh XMMMUYECKHM COCTaB, CTPYKTYpPY, KUCIOTHOCTb ITOUYBBI HA IIPEAJIOKECHHOM
YUacTKe;

2) uccnenoBaTh MHCOJISLMIO OTBEICHHOI'O /7S LIBETHUKA Y4acTKa;

3) npemioXKHUTh MEpbl M0 YIYYIIEHHIO KadecTBa MOYBBI IyTE€M BHECEHMs PAa3JIMYHBIX
ynoOpeHuit 1 100aBOK Ha NPEJIOKEHHOM YYacTKe B Cllydae HEOOXOIMMOCTH;

4) onpenenuTh aCCOPTUMEHT PaCTEHUI B COOTBETCTBUHU C BBISBICHHBIMH OCOOCHHOCTSAMU
HCCIIEZIOBAHHOIO Y4aCTKa M TU3alfHEPCKUM 3aIpoCcoM;

5) cocTaBUTh MOCATOUYHYIO BEJOMOCTb;

6) IOArOTOBUTH U IYOJMYHO MPEICTABUTH MIPE3EHTALIMIO IO TEME [TPOEKTa B KOMaHJIE.

Pe3yabTarsl 00yueHus:

— ONpeAessATh IepeuyeHb HEeOOXOAMMBIX HCCIIEAOBAHMM XMMHYECKOTO0 COCTaBa IOYB U
y4yacTKa JUis COCTaBJICHUS WM aJalTaluyi paHee pa3pab0oTaHHOTO MPOEKTa [IBETHUKA,;

— ONMCHIBaTh 3aBUCUMOCTb ACCOPTUMEHTA PACTEHUH OT KadecTBa MPeI0KEHHON MOYBBI
111 00yCTpOMCTBA IIBETHUKA;

— CIIOCOOHOCTb HCHOJB30BATh COBPEMEHHBIE CpEACTBAa IIOMCKA, aHalu3a H
UHTEepOpeTaluu MHPOpMaluu, U WH(POPMAIMOHHBIE TEXHOJIOTUU JUIS BBINOJIHEHHUS 3aJad
npodeccroHanbHO# nesrensHocTH (OK-2);

— cnocoOHOCTh 3(PPEKTUBHO B3aUMOJEHCTBOBATh U pabOTaTh B KOJJICKTUBE M KOMaHJE
(OK-4).

PesynbTaT npoexkTHOM padoThI 00y4aromerocs:
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— MakeT / BujeomMarepuan / nedatHele cpeactsa / 3D-mMoaenu KOCMHUYECKON TEXHOJIOTHH;
Mpe3eHTaIMs Pe3yIbTaTOB UCCIEOBAHUS Ha TPO(PECCHOHATBHBIX KOHKYPCaX.

®opma npeacTasiieHus: pe3yJbTAaTOB NPOEKTHON padoThI:

— 3alMTa MPOEKTa C MCIHOJIb30BAHUEM CPEJACTB BU3YAIU3aLUU M JEMOHCTpalUU
npoaykTa ( / MakeTa / BujeomMarepuaia / me4aTHbix cpeacTs / 3D-Moaenu (Ipu HATUYHH).

Bo3mokHbIe BADHAHTBI TeM NIPOEKTOB:

1. UccnenoBanue coctaBa MUHEPaIbHOM BOJBI M PEKOMEH/IALIUU 110 €€ UCII0JIb30BaHMIO.

2. UccnenoBanue paspyllaroolero AEMCTBUS NPUPOJHOM BOABI HAa CTPOUTENIbHBIC
MaTepHaIbl.

3. CocraBneHue TMPOEKTa I[BETHUKA/Oropoja/caja B 3aBUCMMOCTH OT COCTaBa
MIPOAHAJIM3UPOBAHHBIX IOYB B COOTBETCTBHM C JU3alHEPCKUM 3alpocoM (MOHOXPOMHBIH
IOIBETHHUK, IBETHUK OAHOJICTHHUKOB, MHOT'OJICTHUKOB, HCKOp&THBHBIfI oropoa u I[p)

4. CocraBneHue cOaJaHCUPOBAHHOIO MEHIO Ha JieHb (HEAEN0) B 3aBUCHUMOCTH OT
COJCPIKaHNUA XUMHUYCCKHUX MAKPO U MUKPOIJIEMCHTOB B ITPOJAYKTaX IMATAHUA.

5. UccnenoBanue KkayecTBa MUTHEBOW BOJIBI.

6. Uccnenoanue npo0 BOIONPOBOAHOM BOJIBI HA MPEMET YCTPAHEHUS )KECTKOCTH.

7. YcTpaHeHue )KeCTKOCTH BOJIbI B CEIbCKOXO3AUCTBEHHOM e TENIbHOCTH.

8. KOHTpOJ'IB KadecTBa TEXHUYECKOM BOJBI pa3HbIX BUJOB B COOTBETCTBUU C MCTOAUKAMHA
o 'OCT.

9. Co3nanue AeKOPATUBHOM IITYKaTypKH.

10. IInrMeHTHI B U3AETIUIX U3 CTEKIIA.

11. UccnegoBanue pa3pymaromiero AeMCcTBUs BOAbl HA CTPOUTEIbHBIE MaTEPUAIIbL.

12. Onenka coCcTOSIHHSI BO3/ayXa pabodeil 30HBI CrienuaincTa (TEXHOJIO0Ta, CTPOUTENS U
T.I., C Y4€TOM 00JacTH PO(HEeCCHOHATFHON IEATEIHbHOCTH) B COOTBETCTBUM C HOPMAaTUBHBIMU
JOKyMEHTaMu

3akjaoyenue
Takum o00pa3om, (OHJ OIEHOYHBIX CPEJACTB IO AMCIHUIUIMHE «XUMHUS» COCTOUT U3

OLICHOYHBIX CPEJICTB TEKYIIEro, pyOeKHOro (TEMaTHMYECKOTr0) KOHTPOJsS U  3aJaHHid
MIPOMEXYTOYHOM arTecTanuu B popme nuddepeHInpoBaHHOrO 3a4eTa.

30



	Паспорт оценочных средств по дисциплине «Химия»
	2. Оценочные средства по дисциплине «Химия»
	2.1. Оценочные средства текущего контроля по дисциплине «Химия»
	2.1.1. Системы заданий в тестовой форме
	2.1.2. Практические задания и задачи
	2.1.3. Практико-ориентированные задания
	2.1.4. Оборудование лаборатории и рабочих мест лаборатории: мензурки, пипетки-капельницы, термометры, микроскоп, лупы, предметные и покровные стекла, планшеты для капельных реакций, фильтровальная бумага, промывалки, стеклянные пробирки, резиновые про...

	2.2. Оценочные средства рубежного (тематического) контроля по дисциплине «Химия»
	2.2.1. Контрольные работы по разделам
	2.2.2. Кейсы
	2.2.3. Учебно-исследовательский проект



