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1. IlaciopT OLEHOYHBIX CPEICTB MO TUCUUILINHE «XUMHI»

Jlnst  popMupoBaHUS, KOHTPOJIS ¥ OIEHKH pPE3yJIbTaTOB OCBOCHUSA
0011eo0pa3oBaTeIbHON TUCITUTIIMHBI « XUMUS» pa3pad0TaHa CUCTEMa OIEHOYHBIX
MeponpuaTuid, yuuThiBatomass TpedboBanuss DI'OC COO  (mpenmeTHbie
pesynbTaThl) U @I'OC CIIO (0b1mue u mpodeccuoHaNbHbIE KOMIIETEHIIUN).

BaxxHol 0COOEHHOCTBIO CIIPOEKTUPOBAHHOM CHCTEMbI OI[EHUBAHUS SIBIISICTCS
COTJIaCOBAaHHOCTh OIICHOYHBIX MEPOIPUSATUN M 3alJIAHUPOBAHHBIX PE3YJIbTaTOB
oOyuenus. Kaxxnoe olieHOUHOE MEPOTPUATHE HANIPABIEHO HA (POPMHUPOBAHUE WIIH
W3MEpeHHE 3HaHUS / YMEHHS B KOHTEKCTE, YKa3aHHOM B pe3yJIbTaTe OOyICHHUS.

B mucummimae «XuMHS» K OCHOBHBIM  OIEHOYHBIM  MEPOTPHSTHIM
OTHOCSTCA: 3aJlaHus B TECTOBOM (popme, MpaKTUYECKUE 3aJaHusl Ha COCTABJICHHE
ypaBHEHUN  peakuuil, KIacCUPUKAIMIO W  HOMEHKIATYPY  XUMHUYECKHUX
COCIMHEHUM, pacyeTHble 3ajaud, JabopaTopHble  pabOThl, MPAKTUKO-
OpUEHTUPOBaHHbIC 3aJlaHusd (pacueTHble M TeopeTuyeckue). B mpuKIaaHbIX
MOJIYJISX B KaueCTBE OICHOYHBIX MEPOIPHUATHN TAKXKE 3alUTAHUPOBAHBI KEHCHI U
y4e0OHO-HCCIIeI0OBATEIbCKUE MTPOCKTHI.

Peanuzanmsi OIIEHOYHBIX MEPOIMPHUATHH M0 XUMHUHU 3aIlJIAaHUPOBAHA B paMKax
TEKYIIEro, pyOeKHOTO (TeMaTUYECKOr0) KOHTPOJISI U IPOMEXKYTOUHON aTTeCTalluu
MO JTUCHUTIIIUHE.

Cucrema OIEHOYHBIX MEPONPUATHI MO XWMHUU TPEACTaBICHA B MacHOpTe
OIICHOYHBIX CpencTB (Tabnmia 1).



Ta6muma 1. [TacmopT O1EHOYHBIX CPECTB MO AUCHUIUIMHE «XuMuss» (BapuanT 2)

Ne Monayas / Paznea / Tema Pe3ysabTaTr 00yyeHus Tunbl OeHOYHBIX MEPONIPUATHIH
| OcHoOBHOe cojiep:KaHue
1 |Pa3pgea 1. OcHoOBBI cTpoeHusi | PopMyJIHpPOBATH 6a30BbIe MOHATHUS
BellecTBa 1 3aKOHbI XMMHH
1.1 |Crpoenue atomoB XuMu4eckux |COCTaBIATh XUMHYECKHE (DOPMYJIBI 1. Tect «CTpoeHue aTOMOB XUMUYECKUX JIEMEHTOB U MPUPOJA
3JIEMEHTOB U NIpUpoa COEIMHEHUI B COOTBETCTBHUHU CO XUMHUYECKOHU CBS3H».
XUMHYECKOH CBA3H CTETICHbIO OKUCIEHUS XUMUYECKUX 2. 3ajauu Ha COCTaBJICHUE XUMHUUECKUX (HOPMYJ IBYXaTOMHBIX
3JIEMEHTOB, UCXO/Isl U3 BaJICHTHOCTU U [COEMHEHHH (OKCUIOB, CyIb()UI0B, THIPUIOB U T.I1.)
NEKTPOOTPHULATEILHOCTH
1.2 |Ilepmoamueckuii 3aKOH U XapakTepu3oBaTb XUMHYECKUE [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUYECKUE 3aJaHUS HA
tabnuua J[.1. Menneneena 3JIEMEHTBI B COOTBETCTBUH C UX XapaKTepU3aluIi0 XUMUUECKUX 3JIEMEHTOB: «MeTtamunueckue /
MIOJIO)KEHUEM B NIEPUOJNYECKON HEMETAJUIMYECKHUE CBOMCTBA, AIEKTPOOTPULIATEILHOCTD U
CUCTEME XMMHUYECKHX A1eMeHTOB [[.1. [CpOACTBO K AJIEKTPOHY XMMHUYECKUX DJIEMEHTOB B COOTBETCTBUE C
Menpeneesa UX JJIEKTPOHHBIM CTPOEHHUEM U IMTOJIO)KEHUEM B IEPUOANYECKON
cucreMe XuMudeckux sneMeHToB J1.1. Menneneesa»
2 [Pa3nea 2. Xumuueckue CocraBasaTb ypaBHeHust u cxembl  (KoHTpoJsbHasi padora

peakuuu

XHUMHYECKHX Peakuuid

((CTpOGHI/le BeIeCTBA U XUMHUYECCKHUE PECAKINUND)




Moayas / Paznen / Tema

PesyabTaT 00yuenust

THIbI OLEHOYHBIX MePONPUATHI

2.1 |Tumbl XUMUYECKHUX PEaKIIHA CocTaBisATh peakiMy COCTUHEHNUS, 1. 3agaun Ha cocTaBlieHUE YPAaBHEHUMN PEaKIIUA:

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

OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIE  |y4aCTHEM KOMIUJICKCHBIX COSIMHEHHH (Ha mpuMepe

pEeaKIu U peaKkuu TUIPOKCOKOMITJIEKCOB aJIFOMUHHUSI U [IUHKA);

KOMIUIEKCO00pa3oBaHus (Ha MpUMeEpPe |— OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKLU C UCIIOIb30BAHUEM

THIPOKCOKOMITJIEKCOB aIFOMUHUS U |METOJa dJIEKTPOHHOTO OanaHca;

LIMHKA) C Y4aCTUEM HEOPIaHUYECKUX |— C yYAaCTHEM KOMILJIEKCHBIX COEIMHEHUH (Ha mpuMepe

BELIECTB TUIPOKCOKOMITJIEKCOB IIMHKA U aJTIOMUHUS).
2. 3ajauy Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTUK MTPOTYKTa
peaKIu COeIMHEHUSI; MAaCCOBOW UM 0ObEMHOM J0JIM BBIXO/1a
MPOJIYKTa PEaKUU COEAUHEHUSI OT TEOPETUUECKU BO3ZMOMXKHOTO;
00BEMHBIX OTHOILIEHUH Ta30B; KOJIMUYECTBEHHBIX XapaKTEPUCTUK
UCXOJHBIX BEIIECTB U MPOJYKTOB PEAKIIUU; MACCHI (00BEM,
KOJINYECTBO BEIIECTBA) MPOJYKTA PEAKIIUH, €CJIM OJJHO U3 BEILECTB
JIaHO B BUJIE pacTBOpa C OMPEACICHHON MacCOBOU JTONEN
PacTBOPEHHOTO BEIIECTBA

2.2 |DnexkTpoiauTHYecKas CocraBnaTh ypaBHEeHUs XUMHUECKUX |1. 3agaHus Ha COCTaBIIEHNE MOJIEKYJIIPHBIX M MOHHBIX PEaKIU ¢
JMCCOLIMAIMS M HIOHHBI OOMEH |peakliyi HOHHOTO OOMEHa C y4aCcTHEM |y4acTHEM OKCHJIOB, KUCIOT, OCHOBAHUN U COJIEH, HOHHBIX

HEOpPraHMYECKUX BEIIECTB peakuuii TuIpOIN3a cojel, yCTaHOBJICHHE N3MEHEHHUSI
KHCIIOTHOCTH CPEJIbI.
2. JlaboparopHas paboTa «Peakuuu ruipoan3a

3 |Pa3gex 3. Ctpoenue un HccnenoBathb crpoenue u cBoiictBa |KonTpoJibHas padora «CBolicTBa HEOPraHUYECKUX BelleCTB)»

CBOHCTBA HEOPraHMYECKHUX
BEIIECTB

HEOPraHu4eCKHuXx BeIIeCTB




Moayas / Paznen / Tema

PesyabraT 00yuenus

THIbI OLEHOYHBIX MePONPUATHI

3.1

Knaccugukarus, HoMeHKIaTypa
U CTpOEHHE HEOPTaHUYECKUX
BEILIECTB

KnaccudunupoBats HeOpraHHUECKUE
BELIECTBA B COOTBETCTBUHU C UX
CTPOEHUEM

1. Tect «HomeHKkaTypa u Ha3BaHNWE HEOPTAHUYECKUX BELLECTB
UCXO/S U3 UX XUMUYECKOH (POPMYIIBI MIIH COCTaBJICHUE
XUMHUYECKOH (POPMYJIbI UCXOSl U3 HA3BAHUS BEILIECTBA 1O
MEKIYHapOAHOM MM TPUBUAIIBHOW HOMEHKIIATYpe».

2. 3ajauy Ha pacyeT MaccoBOW J0JH (MACChl) XUMUYECKOTO
JJeMeHTa (COeAMHEHUsI) B MOJIEKYJIe (CMECH).

3. IlpakTudeckue 3aAaHus MO KiIacCu(UKAIKI, HOMEHKIATYpe U
XUMHAYECKHM (hOpMyJIaM HEOPTaHUIECKUX BEIIECTB PA3TUIHBIX
KJIACCOB.

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

3.2

Du3nKo-xuMHUECKHE CBOMCTBA
HEOPraHUYECKUX BELIECTB

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

1. Tect «OcOGEHHOCTH XUMUYECKUX CBOMCTB OKCHJIOB, KUCIIOT,
OCHOBaHUHU, aM(OTEPHBIX THJIPOKCUIOB U COJICI.

2. 3ajaHMs HA COCTABJICHUE YPaBHEHUH XUMUYECKUX pEaKIfii ¢
Y4aCTHEM MPOCTHIX U CIOKHBIX HEOPraHMUECKUX BEIIECTB:
OKCHJIOB METAJUIOB, HEMETAJUIOB M aM()OTEPHBIX AIIEMEHTOB;
HEOpPraHUYECKUX KUCIIOT, OCHOBaHUM U aM(OTEPHBIX
TUAPOKCHUJIOB, HEOPTaHUYECKUX COJIEH, XapaKTEPU3YIOIIUX UX
CBOIMCTBA U CIIOCOOBI TOJTYYEHHUSI.

3. IlpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3a/1aHUS HA
CBOWCTBA U MOJYYECHNE HEOPTraHUYECKUX BEILECTB.

4. JTaboparopHas paboTta «CBoiCTBa METAIJIOB U HEMETAJIJIOB)




Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenust THIbI OLEHOYHBIX MePONPUATHI
3.3 |IIpousBoncTBO Heopranmyeckux |OOOCHOBHIBATh 3HAYCHUE U [IpakTuKO-OpHUEHTUPOBAHHBIE 3aJJaHUS I10 COCTABICHUIO
BELIECTB. 3HAUEHUE U IIPUMEHEHUE HEOPTaHUYECKUX XUMHUYECKHUX PEAKLMH ¢ yJaCTHEM HEOPraHMYECKUX BELIECTB,
IIpUMEHEHHE B ObITY U Ha BEIIECTB B OBITOBOW U UCIIONIb3YEMBIX JUI UX UAECHTU(DHUKALMY U IPOMBIIUIEHHBIX
IIPOU3BOJCTBE IIPOU3BOJICTBEHHON JEATEILHOCTH CIOCOOOB MOTyYCHHUS
YeJI0BEeKa UX (PU3MKO-XUMUUECKUMU
CBOMCTBAMHU
4 |Pa3nen 4. Ctpoenue u HccnenoBarhb crpoenue u ceoiictBa |KonTpoJsbHasi padora
CBOMCTBA OPraHMYECKHX OpPraHM4eCcKHX BelecTB «CTpoeHHue H CBOICTBA OPraHN4YeCKHX BelecTB)
BellecTB
4.1 |Knaccudukanus, cTpoeHHE U Knaccugunuposars opranuueckue 1. 3ajaHus Ha COCTaBJIEHUE HA3BaHUM OpPraHMYECKUX COETUHEHUM
HOMEHKJIaTypa OPraHMYECKUX  |BELIECTBA B COOTBETCTBUHU C UX 110 TPUBUAJIBHOMN WJIM MEXTyHAPOIHOM crucTeMaTH4eCKON
BEIIECTB CTpPOEHUEM HOMEHKJIaType
2. 3ajaHus Ha COCTaBJIEHHE MOJIHBIX U COKPALIEHHBIX
CTPYKTYPHBIX (POPMYJI OPTraHUYECKHUX BEILECTB OT/IEIbHBIX
KJIACCOB
3. 3agauu Ha ornpeeneHue npocTeiei GopMysbl OpraHu4ecKoi
MOJIEKYJIbl, UCXOJIsl U3 3JIEMEHTHOI0 cocTaBa (B %)
4.2 |CBoiicTBa OpraHU4eCcKUx YcranaBiaMBaTh 3aBUCUMOCTD (pu3HKoO- | 1. 3a1aHus Ha cocTaBlIeHUE YpaBHEHU XUMUUYECKUX pPeakLuii ¢

COEeTMHEHNN

XHMHYCSCKHX CBOHCTB OpraHU4YCCKUX
BCIICCTB OT CTPOCHUA MOJICKYJI

y4acTHEM OpPraHWYEeCKUX BEIIECTB HA OCHOBAHUU UX COCTaBa U
CTPOEHHUS.

2. 3ajaHus Ha COCTaBJICHUE YPABHEHUN XUMUUYECKUX PEAKIIH,
WUTIOCTPUPYIOLINX XMMHYECKHE CBOMCTBA C yU€TOM MEXaHU3MOB
MIPOTEKAHNS JaHHBIX PEAKLUN U T€HETUYECKOM CBS3H




Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenust THIbI OLEHOYHBIX MePONPUATHI
OpPraHMYECKUX BEIIECTB PA3HBIX KJIACCOB
3. PacyeTHble 331a4u 110 YPAaBHEHUSM PEAKIUI C yUacTUEM
OpPraHUYECKUX BEILECTB.
4. JIaboparopHas pabota «llonmydyeHue 3TuIeHa U U3y4eHHE ero
CBOMCTB»

4.3 |OpraHuyeckue BellecTBa B OO00CHOBBIBATH 3HAUYEHUE U [IpakTuKO-OpHUEHTUPOBaHHBIE 3aJaHK I10 COCTABICHHUIO
KU3HEJCATECIIBHOCTH YEJIOBEKA. |[IPUMEHEHHE OPraHUYECKHUX BEIIECTB |XMMHMUYECKHUX PEAaKIMN ¢ y4aCTHEM OpraHMYeCKHUX BELIECTB,
[Tpon3BOCTBO M MPUMEHEHUE  |B OBITOBOM M IPOM3BOJICTBEHHOM UCIIOJIb3YEMBIX JUI UX UACHTU(DHUKALMU B OBITY U
OpraHMYECKUX BEIIECTB B NeSITeIbHOCTH YeJIOBEeKa UX (PU3UKO-  |IPOMBIIIJICHHOCTH.

IPOMBIIIJIEHHOCTH XUMHYECKUMH CBONCTBAMU
5 |Pa3pea 5. Kuneruueckue u Hccaenosars paBHOBeCHE U Konrtpoabnas padora
TepMOAMHAMHYECKH e CKOPOCTh XMMHYECKHUX peaKkuuii «CKopocTh XMMHUYECKOH pPeaKuu ¥ XHMHYeCKoe PABHOBeCHEe»
3aKOHOMEPHOCTH NPOTEKAHUSA
XHMHUYECKHX peakuui
5.1 [Kunernueckue 3akoHoMepHOCTH |MccnenoBars BiusiHue KoHIeHTpauu | 1. JlabopaTtopnast pabota Ha BEIOOD:

MPOTEKAHUS XUMUYECKUX
peakuuii

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

— «OnpeneneHne 3aBUCUMOCTH CKOPOCTH pEaKLUU OT
KOHLICHTpALUU PEarupyroluX BEIIECTBY;

— «OnpeneneHne 3aBUCUMOCTH CKOPOCTH PEAKLIUU OT
TEMIIEpaTyphbI».

2. IIpakTUKO-OpUEHTHPOBAHHBIE TEOPETUUECKUE 3a/ITaHUSI HA
aHaJIu3 (PaKTOPOB, BIUSAIOUINX Ha N3BMEHEHUE CKOPOCTH
XUMHYECKON peaKIuu




Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenust THIbI OLEHOYHBIX MePONPUATHI
5.2 |TepmoauHaMuveckue HccnenoBaTh BIUSHUE U3MEHEHUS 1. 3agaum Ha pacyeThl TEIUIOBBIX 3()(HEKTOB XUMHUUECKUX PEAKIIUN
3aKOHOMEPHOCTH NPOTEKaHUsI  |KOHLIEHTPALMU BELIECTB, peaKLuu U OIpe/esieHNe TUIa Peakuy (1o TeruioBoMy 3G (deKTy: IK30- U
XUMHUYECKHUX PEAKLIUH. Cpezbl U TeMIIepaTypbl HA CMELIEHUE |9HIOTEPMHUYECKHUE).
PaBHOBecue XMMHUYECKUX XMMHMYECKOTO PAaBHOBECUS 2. IIpakTUKO-OPUEHTUPOBAHHBIC 3a/1aHNS HA IPUMEHEHUE
peakuuii npunnuna Jle-1llarenbe g HaXOXKICHHUS HAIIPABJICHUS! CMEILICHUS
paBHOBECHsI XUMMUYECKON peakLuy U aHaIu3 (GaKkTOpOB,
BJIMSIIOLINX HA CMELEHUE XUMUYECKOTO PaBHOBECHS.
3. JJabopaTtopHas padbota «/3yueHue BIUSHUS Pa3TUIHBIX
(hakTOpPOB HA CMEIICHNE XUMHUYECKOTO PABHOBECHSI»
6 [Pa3mea 6. AucnepcHble HccnenoBars nucnepcHsie cucrembl | KonTpoJsbHasi padora mo teme «/lucnepcHbie cucreMbDy
CHCTEeMbI
6.1 |/lucnepcHble CHCTEMBI H Pa3znuuath HCTUHHBIE PAaCTBOPHI, 1. 3ajaun Ha MPUTOTOBJICHHE PACTBOPOB.
(bakTopbl X YCTOMUNBOCTH KOJUIOM/IHbIE PAaCTBOPHI U 2. [IpakTuKO-OpUEHTUPOBAHHbBIE PACUETHHIE 33/1aHUSI Ha
rpy0OIUCTIEpCHBIE CUCTEMBI Ha JIMCTIEPCHBIE CUCTEMBI, UCTIOJIb3yeMble B OBITOBON U
OCHOBE XMMHUYECKOTO 3KCIIEPUMEHTA  (IIPOM3BOACTBEHHOM JEATEIbHOCTH YEJIOBEKA.
6.2 |UccnenoBaHue CBOWCTB HccnenoBaTh pU3NKO-XUMUYECKHE JlaGoparopHas paboTa (Ha BbIOOD):
JUCIIEPCHBIX CUCTEM CBOMCTBA pa3IMYHbIX BUJOB — IIpuroroBnenue pacTBOpoOB;
JUCIIEPCHBIX CUCTEM — HccnenoBanne AUCIIEPCHBIX CUCTEM.
7 HccaenoBarsb cBoiicTBa

Pa3nen 7. KauecTrBeHHbIE
peakuuu 00HapyKeHu st
OpPraHv4ecKuX 1
Heopra}mqecm[x BEIIECTB

OPraHUYeCcKUX M HEOPraHMYeCKHX
BeIEeCTB C HCII0JIb30BaHUEM
Ka4eCTBECHHbIX peaKkuui




Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenust THIbI OLEHOYHBIX MePONPUATHI
7.1 |OGuapyxenune Heoprannueckux |MccnemoBars kauecTBeHHbIe peaknun |1. Jlaboparopras pabota (Ha BEIOOD):
KaTUOHOB U aHHMOHOB HEOPraHUYECKUX BELLECTB — Ananutuyeckue peakuuu KatTuoHoB I-VI rpymm;
— AHaIUTUYECKNE PEaKLIMi aHUOHOB.
2. IIpakTryeckue 3ajaHus HA COCTaBJICHUE YPABHEHUN peaKknid
oOHapyxeHHs KaTHOHOB [-VI rpynn u aHMOHOB, B T.4. B
MOJICKYJISIPHOM U MOHHOM (hopMax.
7.2 |OGHapyxenue oprannueckux |MccnemoBars kauecTBeHHbIe peakuu |1. JJaboparopnas pabota (Ha BbIOOD):
BEILECTB OT/AEJIbHBIX KJIACCOB C |OPraHUYECKUX COCAMHEHUI — KauecTBeHHbIE peakliMM Ha OTAENIbHBIE KJIACChl OPraHUYECKUX
MCII0JIb30BaHUEM KaUECTBEHHBIX |OT/IEIbHBIX KJIACCOB BEIIIECTB;
peakuuin — KauecTBeHHBIN aHAIU3 OPraHUYECKUX COSAMHEHUH 110
(yHKIMOHATIBHBIM TPYIIIIaM.
2. [IpakTuyeckue 3a/1aHus HAa COCTaBICHUE KaUeCTBEHHBIX
peakuuii oOOHapyKeHHUs OPraHNYECKUX COeTMHEHUN
Il | IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COdepP KaHue (coaepKaHue MPUKJIATHOT0 MOAY.JIs)
8 |Pa3men 8. OuenuBath nocJjieacTBus ObITOBOI |3ammTa Keiica (c ydeToM Oyayuieii npogeccnoHaIbHOMI

Xumus B ObITY H
NPOM3BOJACTBEHHOI
AeATeJIbHOCTH YeJI0BEKA

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

AesiITeJIbHOCTH)

Xumus B ObITY U
IIPOM3BOICTBEHHOMN
NesITeIbHOCTH YeJIOBEKa

O1eHnBaTh MOCIEACTBUS OBLITOBOM U
MIPOU3BOJICTBEHHOM NEATENEHOCTH
YyeJIOBEKA C MTO3UIINI DKOJIOTHUECKOH
0e30macHOCTH

Keiic (c yuerom Oyaytieit mpodeccruoHanbHON AEITeTLHOCTH)
Bo3MoKHBIE TEMBI KEHCOB:

1. IToreruienue kIMMaTa U BHICBOOOXKIEHUE Ta30BBIX T'HIPATOB CO
JTHA OKeaHa.

2. bBynyume marepuaisl 115 aBua-, MalllMHO- U IPUOOPOCTPOEHUSI.
3. HoBele MaTepuabl A COTHEYHBIX OaTapen.




Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenust THIbI OLEHOYHBIX MePONPUATHI
4. JlekapcTBa Ha OCHOBE PaCTUTEJIbHBIX IIPENapaToB
9.1 [Pa3nmen 9.1. UccnenoBanue u |MHTepnpeTHpOBATHL XUMHYECKHE 3ammTa y4e0HO-1CCIeJ0BATEIbCKOr0 POEKTa (¢ y4eTOM
XHMHUYECKH aHAJIN3 00bEKTOB |[Ipouecchl U siBJIeHHs B OMocepe  |Oyayuieil npogecCHOHAIbHOM AeSITeIbHOCTH)
onocdepnbl
9.1.1 |OcHoBbI Ma6OpaTOPHOU BhInonHATE NOJIHBIN UK 1. JTabopatopHas pabotra «OCHOBBI TaOOPATOPHON MTPAKTHKU.
MPAKTUKU B IPOGECCHOHATIBHBIX |IKCIIEPUMEHTAILHOTO UCCiIeI0oBaHus C |2. THIOBBIE pacyeThl M0 TEMATHKE KCIIEPUMEHTA.
nabopatopusix coOroieHreM mpaBmil 6e30macHoro (3. 3agaun Ha BBIYUCIICHUE CPETHETO 3HAUCHHUS
oOpareHusi ¢ BeeCTBAMH U SKCIEPUMEHTAIBHBIX JIAHHBIX, IIOTPEIITHOCTH.
nabopaTopHBIM 000PYI0BaHUEM 4. TlpencraBneHue pe3yibTaTOB SKCIEPUMEHTA B PA3IMUHON
dbopme (Tabnuna, rpaduk, OTYET, TOKIA], IPE3CHTAIIHS).
9.1.2 | Xumnueckuii ananus mpo0 Bojb! [MccneqoBath XUMHUYECKH COCTaB 1. Tect «CBOMCTBA U COCTAaB BOOBIY.

po6 BOBI

2. 3ananue «XUMHUYECKUN COCTaB BOBI, TUIT BOJBI U CIIOCOOKI €
MPUMEHEHUs» (C UCTIOJIb30BAaHUEM HOPMATUBHBIX TJOKYMEHTOB).
3. [IpakTHKO-OpHUEHTUPOBAHHBIE TEOPETUUECKHUE 3aJaHUsI Ha
COCTaB BOJIbI M CTIOCOOBI BHIPAKEHUSI KOHIEHTPALUH U ITepecueT
KOHLEHTpalui (C UCIOJIb30BAHNEM HOPMATHUBHBIX IOKYMEHTOB).
4. JJaboparopnas paboTa Ha BEIOOD:

— OuucTKa BOABI OT 3arpsi3HEHUI;

— Omnpenenenue pH Boabl U €€ KHCIOTHOCTH;

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

PesyabraT 00yuenus

THIbI OLEHOYHBIX MePONPUATHI

9.13

XHUMHUYECKUN KOHTPOJIIb
Kau4eCTBa MIPOAYKTOB IIUTAHUS

HUccnenoBath XUMHUUYECKUNA COCTAB
MPOYKTOB MUTAHUS

1. Tect «Opranuueckue ¥ HEOPraHMYECKUE BELLIECTBA, BXOASIINE
B COCTaB IIPOJIYKTOB IMUTAHUS».

2. IlpakTUKO-OpUEHTUPOBAHHBIE 3aaHUS 110 KyJIUHAPHON
TEeMaTHUKe.

3. JlJabopaTtopHas padota (Ha BBEIOOD):

— OOHapy’keHHe HUTPATOB B IPOIYKTaX MUTAHUS,

— HMccnenoBanye npoayKTOB UTaHUS Ha HAJM4YUE YIJIEBOJOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT) Ha HaJIM4YUE YIJIEBOJOB (Kpaxmal,
IJIF0K03a, caxaposa)

914

XUMHUYECKU aHaIu3 Mpod
IIOYBBI

HccnenoBarh XUMHUYECKUH COCTAB
1po0 MOYBEI

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

2. 3aganne «B3auMOCBA3b COCTaBa IOYBKI, THII IIOYBLI U €€
Ha3HAuCHUS.

3. JJaboparopHas paboTta (Ha BBIOOp):

— OOHapy>keHle HeOPraHUIeCKUX MpuMeceil B Mpobax MmoyuBbkl;
— Omnpenenenne pH BogHOMI

BBITSKKH [10YBBI, €€ KUCJIIOTHOCTH U IEIOYHOCTH

9.15

Hccnenosanue o0bEKTOB
ouocdepsl

HccnenoBath XMMHUUECKUNA COCTaB
00BEKTOB OHMOChEpPHI Ha IpUMepe
MPOTYKTOB MMUTAHMUSI, BOJIBI M TIOYBBI

Y4eOHo-Hccae10BaTeIbCKII MPOEKT B 00JIACTH HCCIET0BaHUS
00BEKTOB OUOCHEPHI.

BO3MO>KHBI€ TSMBbI HpOCKTOBI

1. UccnegoBanne coctaBa MUHEPAILHOM BOJBI M PEKOMEHTAlIHN
10 €€ UCIIOJIL30BaHMIO.

2. VccnenoBanue pa3pylaroIiero 1eCcTBUs TPUPOAHOM BOJIbI HA
CTPOUTENbHBIE MaTEPHUAIIBI.
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Moayas / Paznen / Tema

PesyabTaT 00yuenust

THIbI OLEHOYHBIX MePONPUATHI

3. CocraBiieHHe TPOEKTa [[BETHUKA/Oropoja/caia B 3aBUCUMOCTH
OT COCTaBa MpoaHATU3UPOBAHHBIX MTOYB.

4. CocraBneHue cOaTaHCUPOBAHHOTO MEHIO Ha JICHb (HE/IENI0) B
3aBHCUMOCTH OT COJICPKaHMS XUMHUYECKIX MaKpoO U
MHUKPODJIEMEHTOB B MPOYKTaX MATAHHUS.

5. ccnenoBaHue KauecTBa MATHEBOW BOJIBI.

6. UccnenoBanue npod BOIOMPOBOIHOM BOJIBI HA IPEAMET
YCTPaHEHHUS KECTKOCTH.

7. YcTpaHEHHE )KECTKOCTH BOJIbI B CEJIbCKOXO3SMCTBEHHOM
JCSITeIbHOCTH

9.2

Pasznen 9.2. UcciienoBanmne u
XMMHYECKHI aHAJIN3 00HLEKTOB
TexHochepsl

HNHuTepnpernpoBaTh XUMHYECKHUE
npouecchl 1 sBJeHUs B TexHochepe

YueOHO-nccIe10BATEIBCKHH MPOEKT (€ yueToM Oyayiei
npodeccuoHAILHOM 1esITeJIbHOCTH)

9.21

OcHOBBI 1a00paTOpHOIA
HPaKTUKU B IPO(ECCHOHATBHBIX
nabopaTopusix

BBINOIHATE MTOMHBIN LUK
HKCHEPUMEHTAIBHOIO UCCIIEJOBAHUS C
co0JII0/ICHMEM TIPaBUII OE3011aCHOTO
oOpalleHus C BellecTBaMu U
1a00paTOPHBIM 000pyI0BaHHEM

1. JTabopatopHast pabotra «OCHOBBI TaOOPATOPHON TPAKTHKUY.
2. TumnoBbIe pacyeThl IO TEMATUKE YKCIIEPHUMEHTA.

3. 3aaun Ha BBIUKCIICHUE CPEIHET0 3HAYCHUS
AKCIIEPUMEHTATBHBIX JTaHHBIX, OTPEUTHOCTH.

4. IpencraBneHue pe3ynbTaToOB IKCIEPUMEHTA B Pa3TUYHON
dhopme (Tabmuna, rpaduk, OTYET, TOKIA], PE3CHTAIIH).
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Moayas / Paznen / Tema

PesyabraT 00yuenus

THIbI OLEHOYHBIX MePONPUATHI

9.2.2

XUMHUYECKUH aHAIU3 TPOO
TEXHUYECKOU BOIBI

WccnenoBath XUMHUYUECKUHU COCTAB
Mpo0 TEXHUYIECKOU BOJIBI

1. 3agaun Ha onpeeNieHne METaIOB, HEOPTaHUYECKUX aHUOHOB U
OpPTaHMYECKUX BEIIECTB B TEXHUYECKOW BOJIC PA3HOTO HA3HAYCHUSI.
2. [IpakTHKO-OpHUEHTUPOBAHHBIC TEOPETHUCCKHUE 3aJaHUs Ha
COCTaB BOJIBI M CIIOCOOBI BBIPAKEHUSI KOHIICHTPALIUN 1 TIepecueT
KOHIICHTpAIui (C KCTI0JIb30BaHUEM HOPMATUBHBIX JOKYMEHTOB).
3. 3aganne « XUMHUYECKHH COCTaB TEXHUYECKOH BOIBI, THI BOIBI U
CHIOCOOBI €¢ MPUMEHEHHSD (C UCITOJIb30BAHMEM HOPMATHBHBIX
JIOKYMEHTOB).

4. JIaboparopnas padoTa (Ha BEIOOD):

— Omnpenernenne XJIOPUI0B METOIOM THTPOBAHMS B TEXHUYECKON
BOJIE;

— OnpeiesieHne KECTKOCTH TEXHUYECKOH BOJIBI METOIOM
TUTPOBAHUS

9.2.3

XHUMHUYECKUN KOHTPOIIb
KauecTBa BO3AyXa

HccnegoBath COACPIKAHUC
YIJICKUCIIOIO I'a3da B BO3yX€C

1. Tect mo TemMe «XUMHUYECKUN COCTaB aTMOC(EpHOTO BO3AyXa U
BO3/yXa paboyeil 30HbI.

2. [IpakTUKO-OpUEHTUPOBAHHBIE 33JaHHSI HA XUMUUYECKUN aHAIIN3
COCTaBa BO3/yXa.

3. JJabopaTtopHas pabota «OmnpeneneHue coaepKaHus
YTJIEKHUCIIOTO Ta3a B BO3IyXe

MTOMEIICHHUS YKCTIPECC-METOIOM)
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Ne Mopnyas / Pa3nea / Tema PesyabraT 00yuenus THIbI OLEHOYHBIX MePONPUATHI
9.2.4 | Xumuueckuii aHanu3 mpod HccnenoBath mpoObI MaTepraioB 1. IIpakTHKO-OpHUEHTUPOBAHHBIC 3aaHUS IO XUMUYECKOMY
MaTepHajoB CTPOUTEIHHO- CTPOUTENBHO-PECTaBPALIMOHHOM aHaIM3y Npod MaTepHaioB CTPOUTEIHLHO-PECTaBPAIIOHHON
peCTaBpallMOHHON JEATEIbHOCTH |IESTEILHOCTH U JU3aiiHa NeSITeNIbHOCTH U JU3aiiHa.
U au3aiiHa 2. JJabopaTopHas padota (Ha BBEIOOD):
— M3rorosienue kpacok (1oa0op MUITMEHTOB U CBSI3bIBAIOIINX
BEIIECTB);
— HMccnenoBanne CBOMCTB BSDKYIIMX BEIIECTB HA IPUMEPE TUTICA
9.2.5 |MccnenoBanue 00bEKTOB HccnenoBaTh XUMUYECKUI cOCTaB Y4eOHo-Hccae10BaTeIbCKUI MPOEKT B 00JIACTH HCCIIEI0BaHUS

TeXHOChEPHI

00BEKTOB TeXHOC(hEPHI HAa IPUMEPE
TEXHUYECKON BOJbI 1 MAaTEPUAJIOB
CTPOUTEIBHO-PECTABPALIMOHHOMN
JIeITeILHOCTH U JU3aiiHa

00BEKTOB TeXHOC(HEPHI.

Bo3MoxHBIE TEMBI IPOSKTOB:

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

2. Co3/iaHue AeKOpaTUBHON MITYKAaTypKH.

3. [IurMeHTHI B U3JENUAX U3 CTEKIIA.

4. UccnenoBanue pa3pymaroniero 1eiCcTBUs BOIbI Ha
CTPOUTENbHBIE MaTepPHAIIbI.

5. OneHka cocTOsIHHS BO3/1yXa padoueil 30HbI CIIEIUAINCTa
(TexHomora, CTpOHUTENS | T.II., C y4ETOM 00JIaCTH
npo¢eCcCHOHATBHON NEATETFHOCTH) B COOTBETCTBUH C
HOPMAaTHUBHBIMH JIOKyMEHTaMHU
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2. OueHo4YHbIE CPeCTBA MO JUCHHUILIMHE « XHMUD)
2.1. Ouenounvlie cpeocmea meKyuLe20 KOHMPOIA NO OUCHUUNIUHE
«Xumus»

Texkymuii  KOHTPOJIb  pPE3yJIbTATOB OOYYEHHUS] MOXKHO OCYIIECTBIISATH
pa3IMYHBIMA METOJAAaMU U C TMOMOUIBIO PAa3JIMYHBIX OILICHOYHBIX cpeAcTB. llo
JTUCHUIUINHE «XHUMUS» B Kau€CTBE CPEJICTB TEKYIIETO KOHTPOJS HMPUMEHSIOTCS
BOIIPOCHI JIJISI OpraHU3alMy YCTHOT'O U MUCbMEHHOTO OIpoca, CUCTEMBI 3a/IaHUH B
TECTOBOH (hopMme, 3a7aur M yNPaKHEHUS, MPAKTUKO-OPUECHTUPOBAHHBIC 3aaHUS
(TeopeTHUecKre, pacueTHbIC, CUTyaIlMOHHBIC), Ja00OpaTOpHbIE PabOTHl U JApYyTrue
OIICHOYHBbIC MeponpusaTus. Huke npuBenemM mpuMepbl HEKOTOPBIX U3 HUX.

2.1.1. Cucrembl 3a1aHuii B TECTOBOI opme

Cucrema 3amaHuii B TECTOBOM (opmMe — 3TO coaeprKaTelibHas CHCTEMA,
OXBaThIBAIOIIAsl B3aMMOCBSI3aHHBIEC 3JIEMEHTHl 3HaHUU. B oTinune oT TecToB, B
CUCTEMAx 3a/IaHUI BEPOSTHOCTH MPABUIIBHOTO OTBETA HA MOCIEAYIOIIEE 3a1aHNE
MOJKET 3aBUCETh OT BEPOATHOCTH MPABUIIBHOTO OTBETA HA MPEbIIyIIUE 3aJaHMsL.

JUist Toro 4roObl Ha OJHOM COAEPKATEIBHOM MAaTepuaje MOXHO ObLIO
COCTaBUTh HECKOJBKO BapUaHTOB TECTa, KOHCTPYUPYIOT 0a3zy 3aJaHuil B
TecTOBOU opMe. Ecnu ecTh KOMIBIOTEPHBIE MPOTPAMMBI T€HEpPALlMU TECTOB, TO B
nporpaMMmy CO3JaHMs TeCTa BBOAUTCA 0a3a, BKIIIOUAIOLIas B ce0s mapajiesibHbIe
0 COACPKAHUIO W TPYAHOCTH BApHAHTBl OJHOTO M TOTO K€ 3aJaHus. OTO
O3HayaeT, YTO MpOBEpKa 3HAHMUA NPU3HAKOB, CBOMCTB, cocTaBa, (QyHKUMI
OJIHOTUITHBIX OOBEKTOB MOXKET ObITh OpraHM30BaHa Ha 0aze OJHOTO U TOTO K€
3a/laHHsl, MEHSIOIIETO B CBOEM TEKCTE TOJbKO Ha3BaHME ATHUX OOBEKTOB. DTH
3a/1aHusl Ha3bIBAIOT (DACETHBIMHU, T.€. UMEIOIIUMHU ITIEPEMEHHBIE JIEMEHTBI.

[IpuBeneM mpumep CUCTEMBbl 33JaHUK B TECTOBOM (opMe, BKIIOHAIOIIEH
(daceTtHbie 3agaHus (PaceTsl B 3aJaHUH 3aKITI0YEHBI B QUTYPHBIE CKOOKH).

Ha3zBanune tembl Tema 1.1 «CTpoeHre aTOMOB XUMUYECKUX
AJIEMEHTOB U MPUPOAA XUMUUYECKOU CBSIZH»

Pesynbrat oOyuenus | CocTaBisiTh XUMUYECKHE (HOPMYJIIBI COCTMHECHUN
B COOTBETCTBHM CO CTEIEHBIO  OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB, UCXO/I1 U3 BAJICHTHOCTHU
Y DJIEKTPOOTPULIATEIIBHOCTH

OO01me KOMIIETEHIINN OK 01

Bri0epuTe 01MH NPAaBWIbHBINA OTBET:
1. Atombl C 1 S1 UMEIOT OQUHAKOBOE YHUCIIO:
15



A) HEUTPOHOB B s/Ipe

b) sHepreTnueckux ypoBHen

B) snekTpoHOB Ha BHEITHEM SHEPrEeTUYECKOM YPOBHE

I') anexTpoHOB

2. B psany xumudeckux snemeHToB Li-Be—B—C merannnueckue cBoiicTBa:

A) ycunmBarTCs

b) ocnaGesarot

B) He mensroTes

I') u3mMeHs0TCS MepUOANIECCKI

3. K s-anemeHTamM OTHOCHUTCS:

A)K

b) S

B) Fe

I') Br

4. Ilyrem coenuHeHUs aTOMOB o1 HoMepoM 11 u 17 oGpasyercs BeecTBo
C XUMHYECKOU CBA3BIO:

A) noHHOM

b) KoBaJIeHTHOM MOJISIPHOM

B) xoBaneHTHOI HENOISAPHOI

I') meTammueckoit

5. {KONMMYeCTBO OJJEKTPOHOB B AaTOME; KOJIMYECTBO HSHEPreTHUYECKUX
YPOBHEH; KOJUYECTBO HJIEKTPOHOB HAa MOCIEIHEM 3SHEPreTUYECKOM YPOBHE;
KOJIMYECTBO MPOTOHOB B SI/Ip€ aTOMa} COOTBETCTBYET

A) HOMepyY nepHojia

b) Homepy rpynisl

B) nopsinkoBomy HOMEpY

6.{xmopuny Oapusi, aJiMmazy, aMMHAaKy, CEpHOI KHCIJIOTE } COOTBETCTBYET

A) MOHHAas XUMHUYECKasl CBS3b

b) xoBasieHTHas MOsIpHAS] XUMUYECKAsI CBSI3h

B) xoBasieHTHas HEMOIAPHAS XUMHYECKas CBS3h

7. {cBsi3b, 00pa30BaHHAs 3a cueT 00pa30BaHMs OOIIUX AIEKTPOHHBIX IMap;
CBsI3b, 00pa30BaHHas 3a CUeT 0000IECTBICHUS BAJICHTHBIX AJICKTPOHOB; CBS3b,
00pa3oBaHHasl 3a CUET AIEKTPOCTATUUECKUX CHJI MPUTSKCHUS } HA3bIBACTCS

A) noHHo#

b) meTannuueckoit

B) xoBanenTHoOMI

8. {B mopsaKe BO3pacTaHUsi METAJUIMYECKUX CBOMCTB; B MOPsAKE yObIBAHUS
paanyca aTOMOB; B TIOPSIIKE BO3pacTaHUsI KUCIOTHBIX CBOMCTB JIETY4YHX

BOJOPOJHBIX COGHHHGHHﬁ}3HCMCHTBI PaCIIOJIOKCHBI B PAOY
16



A) K, Ca, Sc

b) Al, Mg, Na

B)F,ClL 1

9. Kakoe u3 cyxJieHnuii BepHO J1s1 3eMeHTOB { VA rpynnsl , [VA rpynmnsi,
[A rpynmbr}

A) obmas popmyna geTydero BogopoaHoro coeaunenus RH4

b) He 00pa3yroT 1eTyunx BOJAOPOAHBIX COETUHEHUIN

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

10. Cpenu BeniecTB, yka3zaHHbIX B pany {NH3, 02, HCI, SO2; CaO, HNO3, CI2,

CO2; H2S04, HI, CuCl2, CH4, NH3}KOJIM4Y€CTBO COCIMHEHUH C KOBAJICHTHOM
MTOJISIPHOM CBA3BIO PABHO

A) Tpem

b) nBym

B) uerbipem

11. Xumudeckas CBA3b B MOJIEKYJIaX {030HA U XJIOPUIA KAJIbIUS; CEPHOU
KHUCJIOTHI U XJIOPUJA aMMOHHUSI; CEPHOUM KUCIIOTHI U 030Ha} COOTBETCTBEHHO

A) KOBajIeHTHas MOJsipHAs U UOHHAS

b) xoBaneHTHas moJisipHasi ¥ KOBaJIEHTHASI HEMOJISIpHAS

B) xoBaneHTHast HENOJISIpHAS U MOHHAs

Kak BUAHO M3 MpPUBENEHHOTO MpUMeEpa, Kaxkaoe (aceTHoe 3aJaHre MOXKET
OBITh TPEOoOpPa30BaHO B HECKOJIBKO PA3JIMYHBIX BAPUAHTOB OJHOTO 3aJaHUs
TecToBOM cucteMbl. [lpu opraHuzanuum aBTOMATHU3UPOBAHHOTO TEKYILETO
KOHTPOJISl TOSIBISIETCS  BO3MOXXHOCTh TI'€HEpaluu OOJIBIIOr0  KOJWYECTBa
BapUAHTOB TeCTa, NpPU OTOM 3aJlaHus, TOJy4dyeHHble u3 (¢dacera, OyayT
napasuiesibHbI O COACPKAHUIO U TPYAHOCTH.

2.1.2. [IpakTHyeckue 3aJaHUsl U 3a1a4U

[IpakTuueckue 3agaHusl W 3a7ayd, 4YacTO HCIHOJIb3yeMble B KayecTBE
TUAAKTUYECKUX CPEJICTB B €CTECTBEHHOHAYYHBIX IUCUUIUIMHAX, TAK)KE MOTYT
ObITh (paceTHbIMH. BO3MOXXHO NpUMEHEHHE 3a7ady C BapHAHTAMH OTBETa IS
yno0CcTBa OpraHu3aliy aBTOMaTU3UPOBAHHOTO KOHTPOJIA.

IIpakTrueckue 3aAaHus U 337a41 NIPEACTABICHBI B pa3ienax:

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

2. XuMHn4ecKue peakiuumn

2.1. 3agaun Ha COCTABJIEHUE YPABHEHUH PEAKIUI: COEMHEHNS, 3aMEILEHUS,
pa3ioXeHusi, OOMEHa M peaklUMil ¢ y4yacTUEM KOMIUIEKCHBIX COEIMHEHUH (Ha
IIpUMEPE  TUAPOKCOKOMIUIEKCOB  QJIIOMUHUS W LUHKA); OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKUMA C HUCIOJIB30BAHUEM METOAA 3JIEKTPOHHOIO
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OamaHca; € ydacTMEM  KOMIUIEKCHBIX  COE€OUHEHMM (Ha  mpumepe
TMAPOKCOKOMIUJIEKCOB IMHKA U AJTFOMHUHMS).

2.2. 3amaun Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTHK MPOIYKTa PEaKIUH
COCIMHEHHSI; MacCOBOW WM OOBEMHOM [OJM BBIXOJA MPOAYKTa pEaKUUu
COEIMHEHHUS] OT TEOPETHUYECKH BO3MOXKHOTO; OOBEMHBIX OTHOILIEHHWI Ta3o0B;
KOJIMYECTBEHHBIX XapAKTEPUCTUK HMCXOJHBIX BELIECTB U NPOAYKTOB PEAKLUH;
Macchl (00bEeM, KOJIMYECTBO BELIECTBA) NPOAYKTAa PEAKIMH, €CIU OJHO U3
BELIECTB JAaHO B BHJAE pacTBOpa C ONPENEIECHHOM MAacCOBOW JOJIeH
PacTBOPEHHOIO BEILIECTBA.

2.3. 3amaHMs Ha COCTAaBJICHHE MOJIEKYJSIDHBIX M HOHHBIX pPEaKUMM C
Y4aCTUEM OKCHJAOB, KHCJIOT, OCHOBAHUM M COJIEH, HOHHBIX PEAKUUNA TUAPOIU3a
COJIEH, YCTAHOBJICHNE U3MEHEHUS KUCIOTHOCTH CPEJIBI.

3. CTpoeHne U CBOMCTBA HEOPraHMYECKUX BeleCTB

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

3.2. IlpakTuueckue 3agaHus 1O KilacCU(UKAIMK, HOMEHKIAType U
XUMUYECKUM (OpMyJIaM HEOPTraHUYECKUX BEUIECTB PA3IUYHBIX KJIACCOB.

3.3. IlpakTnyeckue 3aiaHUsl HA OMNPENEICHHE XUMUYECKOW AKTHUBHOCTH
BELIECTB B 3aBUCUMOCTH BHJA XUMHUYECKOM CBSI3M M THUIA KPUCTAJUIMYECKOU
PELIETKU.

3.4. 3agaHus Ha COCTABJIICHUE YPABHEHUN XMMHUYECKUX PEAKIIUN C y4aCTHEM
IPOCTBIX U CJIOKHBIX HEOPIaHMYECKUX BEIIECTB: OKCUAOB METAIJIOB, HEMETAJIIOB
1 aM(pOTEPHBIX 3JIEMEHTOB; HEOPraHMYECKUX KHUCIOT, OCHOBAHUM U aM(OTEpPHBIX
TUAPOKCUZIOB, HEOPraHUYECKUX COJIEH, XapaKTepU3YIOIIUX UX CBOWCTBA H
CIOCOOBI MOTYYEHUS.

4. CTpoeHue U CBOMCTBA OPraHUYeCKUX BelleCTB

4.1. 3amaHusi Ha COCTaBJICHUE HAa3BaHUM OPraHUYECKUX COEAWHEHUN II0
TPUBUAJIBHOW WJIM MEXKIYHAPOIHOW CUCTEMAaTUYECKOM HOMEHKIIATYPE;

4.2. 3ajgaHusi Ha COCTAaBJEHUE TOJHBIX M COKPAIICHHBIX CTPYKTYPHBIX
(bopMy OpraHMYECKUX BEIIECTB OTACIbHBIX KJIACCOB.

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

4.5. 3aaHus Ha COCTABJIEHUE YPABHEHUN XUMUYECKUX PEAKLINNA C yYaCTUEM
OpraHUYECKUX BELIECTB HA OCHOBAHHUH UX COCTABA M CTPOCHMUS.

4.6. 3amaHus Ha COCTaBJICHHE YpPAaBHEHHMH XHMHMUYECKMX pEaKIHil,
WUTFOCTPUPYIOUIUX XUMHUYECKHUE CBOMCTBA C y4E€TOM MEXAHHU3MOB NPOTEKAHUS
JAHHBIX pEAaKUUNd M TEHETUYECKOW CBSI3M OpPraHMYECKUX BEIIECTB pPa3HbIX
KJIACCOB.

4.7. PacueTHble 3a/1ayu 110 YpPaBHEHUSIM PEAKIMM C y4acTHEM OpPraHMYEeCKUX
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BEILIECTB.

5. KuneTuveckue ¥ TepMOJAMHAMHUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS
XHMHMYECKHUX peaKiuii

5.1 IlpakTnueckre 3agaHusl Ha OLICHKY M3MEHEHHsI CKOPOCTH XMMHYECKON
pEaKIuy W HAIpaBJICHHUS CMEUICHUS PABHOBECHUS C UCIIOJb30BAaHWEM IPUHIIMNA
Jle-Illarenbe.

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

6. lucnepcHbie cucTeMbl

6.1. 3amaun Ha IPUTOTOBJIEHHUE PACTBOPOB.

7. KadecTBeHHbIe peaknud OOHAPY)KEHHS  OPraHUYeCKHX U
HEOPraHM4YeCKHUX BellecTB

7.1. IlpakThueckue 3aJaHusg Ha COCTABJICHUE YPaBHEHWI peakiui
oOHapyxxeHusi katuoHOB [-VI rpynnm um aHHOHOB, B T.4. B MOJICKYJISIPHOH U
MOHHOU popMax.

7.2. llpakTnueckne 3aJaHUsl Ha COCTABJICHUE KAYECTBEHHBIX PEaKIUU
0OHapyXEHUsI OPTaHUYECKUX COCTUHECHUM.

9.1. UccaenoBanue U XMMHUYECKHI aHAJIN3 00beKTOB Onocdepbl

1. TunoBeie pacyeTsl O TEMATUKE HKCIIEPUMEHTA.

2. 3agauM HAa BBIYUCIEHUE CPEAHEr0 3HAYCHHSI SKCIEPUMEHTAIBHBIX
JAHHBIX, IOTPEIIHOCTH.

3. 3aganme «XWMUYECCKMH COCTaB BOJAbLI, THUI BOJLI U CIOCOOBI €€
MPUMEHEHUSD» (C UCIIOJIb30BAHUEM HOPMATUBHBIX JOKYMEHTOB).

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

9.2. UccaenoBanue 1 XMMHUYECKHI aHAJIN3 00bEKTOB TeXHOC(hepbl

1. TunoBsie pacueThl O TEMATUKE HKCIEPUMEHTA.

2. 3agauM Ha BBIYUCICHUE CPEAHEr0 3HAYCHHSI SKCIEPUMEHTAIbHBIX
JAHHBIX, OTPEIIHOCTH.

3. 3amauM Ha ONpPEAECICHHE METAIJIOB, HEOPraHWYECKHWX AaHUOHOB H
OpraHUYECKHUX BEIIECTB B TEXHUYECKON BOJIC PA3HOTO HA3HAUCHHUSI.

4. 3aganne « XMMUYECKHH COCTaB TEXHUYCCKOHW BOJBI, TUI BOJBI H CITOCOOBI
ee MPUMEHEHUS» (C UCT0JIb30BAHUEM HOPMATUBHBIX JOKYMEHTOB).

IIpuMepsl 32124 0 Pa3HBIM TEMaM M CHUIIMHBI

I. C BapuanTamMu 0TBETOB

1. B peakiuto, TepMOXUMUYECKOE ypaBHEHUE KOTOpoit S + Oy = SO, + 297
k/’k, BcTynuna cepa maccoil 1 r. KosmuecTBo TEmaoThl, BBIAEIUBIIEECS IMPU
3TOM, PABHO:

A) 9,28 xJIx
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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. Onpenenure Ha3BaHWE BEIIECTBA, TJIABHASI 1LIETIb KOTOPOTO COCTOUT W3
YEeThIPpEX aTOMOB YIJIepoa, COJEPKUT KapOOKCUIBHYIO TPYIIy U OAHY JIBOMHYIO
CBSI3b, & TAKXKE PATUKAIBI METHII U 3THIL.

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

b) 3-metun-2-3tunlOyren-3-oBas KHUCI0Ta

B) 2-meTmin-3-31un0yten-3-oBasi KUCIOTA

daceTHbIE 321a4U

4. CocraBbTe XUMHUYECKHE (HDOPMYJIIBI JBYXaTOMHBIX COCIMHEHUMN: {CHUITUITU]
Kanplus, ruapun Oapus, cynbbun xenesa (III), okcum azora (II), okcun
anmtoMuHud, xjgopun xenesa (II), autpun 6apus, okcua prytu (1), okcua cypbMbl
(V); oxcun menu (1), xsmopua prytu (I1), HUTpUI KaJusl, CUIMITA MarHusi, TUAPUT
amtomunud, cynb@ua csunua (II), Opomun umuka, okeun yraepoga (II), okcun
xsopa (V); autpung Hatpusi, uoaua meau (I), okcun xpoma (II), oxcup azora (V),
ruapun Hatpusi, xyopun xpoma (III), okcum xamms, oxcun wbimibsika (I110),
cynbdua UHKa } .

5. IIpu B3aumopeiictBuu {40; 20; 35} r cmecu {cepebpa U IMHKA; ITUHKA U
MEJIU; MEIU U KeJe3a} C CONSTHOM KUCIIOTOM BhIAEIMIOCh {6,72; 2,24; 5,6} n ra3a
(1.y.). Onpenenute MaccoByro 1010 (B %) {lIIMHKA; MEIH; Keje3a} B CMECH.

6.YpaBHANTE OKUCIUTENBHO-BOCCTAHOBUTEIIBHYIO PEAKIINIO

{MI'IOz + 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,} meTromoM 3JIEKTpPOHHOIO OajaHCa; OIpPEICIHTE
OKHUCJITUTENh U BOCCTAHOBUTEIT.

7. OmpenenuTe MOJEKYISIpHYIO (OpMyTy YIIIEBOAOPOJA, COJMEPIKAIIETO
{80%; 85,7%; 75%} yrmepona. OTHOCUTENbHAS TJIOTHOCTH MApPOB BEIIECTBA IO
{Boztopoy; BO3ayxy; kuciopoay} pasna {15; 1,931; 0,5}.

A) C4H8

b) CoHs

B) CH4

BonpocurenbHbie (pOpMYJIUPOBKH:

8. Kakas mMacca ykcycHO# KUCIOTBI IOTpeOyeTcs Il CUHTE3a ATUialerara
maccoit 140,8 1. Boeixon »dupa npumure paBHbiM 80% OT TeopeTHUYECKU

BO3MOKHOTO.
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9. Kakum peakTUBOM MOXHO OTJIWYUTH TJIMIEPUH OT IJI0K03bI? CocTaBbTe
ypaBHEHHE KAYECTBEHHOU peakiuu JJisi 0OHAPY>KEHUSI MHOTOATOMHBIX CIIUPTOB
Ha NpUMeEpe IIULEepHUHA.

10. C moMo1ipi0 Kakoro peakTuBa MOKHO pacro3HaTh rajioreHu-uouHsl (Cl-
, Br-, 1-)? CocraBbre ypaBHEHHS KAUECTBEHHBIX pPEAKIUN B MOJEKYJSIPHON H
HOHHOU (hopMax. YKaKUTE MPU3HAKU PEAKIIUH.

3agaun, Kak W JApyrue JAUAAKTUYECKUE 3aaHUsl, MOTYT BBIIOJIHSITH
oOydJaromiylo M KOHTpoJupymomyo ¢GyHkuud. PemeHue 3agad  MOXeT
OCYIIECTBIISITCS HA PA3JIMYHBIX TUNAX U ATANaX 3aHITUH.

2.1.3. [IpakTHKO-OPHMEHTUPOBAHHbIE 321AHUS

[IpakTUKO-OpHUEHTUPOBAHHbIE 3ajaHUs (KaK TEOpEeTUYECKUue, TaK U
pacyeTHbIE), HAMpAaBIECHbl HA PAa3BUTHE PE3YJbTATOB OOYYEHUS OCHOBHOIO
Monayist (pasaensl: «OCHOBBI CTpOEHHS BeliecTBa», «CTpOeHHE U CBONCTBA
HEOpPraHWYeCcKUX /  OpPraHMYeCKHX  BELIECTBY, «Kunernueckue  u
TEPMOJMHAMUYECKAE 3aKOHOMEPHOCTH IIPOTEKAHMS XUMHUYECKUX PEaKIUi»,
«/lucnepcHble CUCTEMBI») M BBISBICHHE XHWMHUYECKOM CYHUIHOCTH OOBEKTOB
OPUPOJIbI, MPOU3BOACTBA M ObITA, C KOTOPHIMH YEJIOBEK B3aUMOJIEUCTBYET B
npolecce MPakTUYECKON AESTENHHOCTU (IPUKIATHON MOTYJIh).

[IpakTUKO-OPUEHTUPOBAHHBIE  3aJaHUs  MOXHO  ONPEACIIUTh  Kak
MeJaroruyecku nepepaboTaHHbI (parMeHT Npo(ecCHOHaNbHON AesSTENbHOCTU
cnequanucta. OHM pa3pabaThIBalOTCA JUIsl MPOBEPKU 3HAHUN M yMEHUU
oOyyJaronuxcsi AEMCTBOBaTh B MPAKTUYECKUX, HETUIUYHBIX, IKCTPEMAIbHBIX U
Apyrux curyauusx. IIpy wW3ydyeHuM [OUCHMIUIMHBI «XUMHS» IPAKTHKO-
OpUEHTHPOBAHHbIC 3aJaHMs MPUMEHSIOTCS JUIsl  aKTUBM3alMM  y4eOHO-
[IO3HABATEJIbHON JIEATEIbHOCTH OOYYAIOIIUXCS MYTEM «IOTPYKEHHUs» HX B
npo0JieMbl XMMHUYECKHUX HCCIIEIOBAaHUM, BO3HUKABIIUX B HCTOPUU Pa3BUTHUSA
HAyKH, WA UMEIOLINX TPAKTHYECKOE 3HAUCHUE JJISI YEJIOBEKA.

[IpuBenem mpuMepsl NPAKTUKO-OPUEHTHPOBAHHBIX 3aJaHUM IO paziaeiam
«CTpoeHue M CBOWCTBAa HEOPraHMYECKUX BemectB», «CTpoeHune M CBOWCTBA
OPraHUYECKHUX BEILECTBY.

1. Kap0okcurepanus

Ha3zBanue tembl Tema 3.3. «IIpou3BoACTBO HEOPTAHUUECKUX
BEIECTB. 3HAUCHUE U TPUMEHEHNE B OBITY U Ha
IPOU3BOJICTBEY

Pesynbrar oOyuenusi | OOOCHOBbIBATh  3HAUYEHHE U NPUMEHEHHUE
HEOPraHWYEeCKUX  BEHIECTB B  OBITOBOM W
IPOU3BOJICTBEHHOM JEATEIbHOCTH 4YelIOBEeKa MX
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(bI/ISI/IKO-XI/IMI/ILICCKI/IMI/I CBOMCTBaMH

OO01Me KOMIETEHIINN OK 01, OK 02

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

LEJIAX MCIONB3YIOT Tra3oobpa3Hoe BemiecTBo. Ilo 3Toif mpuumHe MOA0OHYIO

MCTOJHMKY HAa3bIBAIOT «T'da30BbIMHU YKOJIAMW. OTta MCTOJUKa MCITIOJB3YCTCA IJIA

JICUCHUA CCPACUHO-COCYAUCTBIX 3&6OHCBaHHﬁ, ITOBBIMICHUA 3JIACTHYHOCTH KOXKH.
[IoBrIlICHUE COACpKAaHUA OSTOTO0 Traza B KpOBH T'OBOPHUT O HEKa4YeCTBECHHOM
Q)YHKHI/II/I KpOBH. Camoe YAUBUTCIIBHOC, YTO OHO UCIIOJIB3YCTCA B TBépI[OM BHUJIC B
HHHIGBOﬁ IMPOMBIINIJIICHHOCTH JIA XpPAaHCHHA W IICPCBO3KH IIPOAYKTOB: pBI6I)I,

MsCa, MOPOXKEHOTO.
3ananue
Bri0epure 01UH NPaBUWIbLHBIN OTBET:
1. O xakom BemecTBe UAET peub?
A) yTieKucmblil ra3
b) kucnopon
B) ammuak
2. KaknM# XMMHUYECKHUMH CBOMCTBAMH 00JIaIaeT 3TO BEIIECTBO?
A) KUCJIOTHBIMH
b) ocHOBHBIMUI
B) amdorepubimu
3. C yeM MOKET BCTyIaTh BO B3aUMOIeCTBHE?
A) ¢ BO10}, OCHOBHBIMHU OKCHJAMHU, I1€JI0YAMH, HEKOTOPBIMH COJISIMHU
b) ¢ Boz10i1, KUCIIOTHBIMU OKCHJIaMHU, 1I€J10YaMH, HEKOTOPBIMU COJISIMU
B) ¢ Bon0ii, KHCIIOTHBIMH OKCHJIAMH, KUCIIOTaMHU, HEKOTOPBIMH COJISIMU
4. C mOMOUIBI0 KAaKOTO BELIECTBA €0 MOKHO OOHAPYKUThH?
A) benondranenna
b) 6pomHoOI1 BoAbI
B) n3BecTkOBOI BOJIbI

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

rasa Ha JKeJIyZOYHO-KUIIEYHbIA TPAKT YEJIOBEKA.
2. IToBapeHHas1 COJIb

Haszeanue tembl Tema 3.3. «IIpon3BOACTBO HEOPTAaHUUECKUX
BELIECTB. 3HAUEHUE U IPUMEHEHHE B OBITY U Ha
IIPOU3BOICTBE

Pesynbrar 0Oyuenus: | OOOCHOBbIBATh  3HAUYEHHE U MPUMEHEHHUE
HEOPTraHWYECKUX  BEMIECTB B  OBITOBOM W
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IIPOU3BOJACTBEHHON JIESITEIBHOCTH YEJIOBEKa HUX
(U3UKO-XUMUYECKIUMH CBOMCTBAMHU

OO01mpe KOMICTECHITUN OK 01, OK 02

W3BectHo, yTOo B Mupe noObiBaeTcss mpumepHo 100 MUITHOHOB TOHH
MOBapeHHOMW coiu B roj. Ha mnwumieBble HYXIbI pacXomyercsi OKOJIO OJIHOU
YETBEPTOM YaCTH 3TOro Konudecrsa. Kyna e uaer ocraiapHas coJib?

[ToBapeHHast coyib COBEPIIEHHO HEOOXOAMMA MPU MPOU3BOJACTBE MSCHBIX U
pPBIOHBIX KOHCEPBOB, OHA MHCIOJNB3YEeTCSs B METAUTyPrUuecKOd OTpaciu
IPOMBILUIEHHOCTH, TpU O0pabOTKE MEXOB M pPAa3lIMYHBIX KOX, B Ipolecce
IIPUTOTOBJICHUSI MBbUIA, WAET JUIA TOJYyYEHUS KaJIbIMHUPOBAHHOW COJBI,
npuMmeHsiercs B MeauuuHe. OCHOBHOM MOTPEOUTENh COTM — XMMUYECKask OTPacib
MPOMBIIUIEHHOCTU. B 3T0OI 00MacTu ucnoisib3yercs HE TOJIBKO cama COjb, HO U
JJIEMEHTHI, COCTABIAIOIIME ee. B mporecce 3JeKTpoir3a ee pacTBopa MoJIy4aroT
XJIOp, BoAopoA U enkun Hatp. M3 pacTBOpa €IKOro Harpa MOJy4aroT TBEPAYIO
11eJ104b — KayCcTUK. COeIMHASI BOJOPOJ C XJIOPOM, IMOIYYaAIOT COJSIHYIO KUCIIOTY.

3aganme: cocTaBbTe ypaBHEHHS, ONIMCAHHBIX B TEKCTE PEAKLUH.

3. AueruiieH

Haszpanue tembl Tema 3.3. «IIpon3BOACTBO HEOPTAaHUUECKUX
BELIECTB. 3HAYECHHUE U TPUMEHEHHUE B OBITY U Ha
IIPOU3BOJCTBE»

PesynbraT 0Oyuenus | OOOCHOBBIBaTH  3HAYEHUE U IPUMEHEHHE
HEOPTaHWYECKUX  BEHIECTB B  OBITOBOM W
MPOU3BOJICTBEHHON JESATEIbHOCTU 4YEJIOBEKAa HX
(U3UKO-XUMUYECKUMH CBOMCTBAMU

OO111e KOMIETEHINN OK 01, OK 02

OgHuM ©3 cambIX paclpOCTPAHEHHBIX CIOCOOOB CBAapKH IUIABIICHUEM
SBJISICTCSL Ta30Bas CBapKa, KOTOpas IMPOM3BOIAUTCSA C OOpa3oBaHWEM Ta30BOTO
IUTAMEHH B KaHalmax CBapo4HoW ropenku. OOpa3oBaHHWE Ta30CBAPOYHOTO
IUTAMEHU HEBO3MOJXKHO O€3 rasza ameTusieHa. TeXHWYCCKHUU alleTHIICH IMOJy4YaroT
13 KapOu/a KambIlus.

3agaHue

1. OObsicHUTe, Kakoil (hM3MYECKUN TOKAa3aTellb IMO3BOJIIET HCIOIh30BaTh
aleTUJICH JIJISl CBAPOUYHBIX padoT;

2. CocTraBbTe ypaBHEHHE PEaKIIMHU TIOTYUCHUS alleTUIICHA,

3. CocTaBbTe ypaBHEHHE PEAKIIUU TOPEHUS allCTHIICHA,;
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4. Beruncnure 00bEM arleTUsIeHa MOJYyYeHHOTO U3 KapOuia Kajablius Maccou
128 1, conepxkaiiero 5% npumecei, eciu BeIX0J arleTuiaeHa coctaBisieT 80% ot
TEOPETUYECKH BO3ZMOKHOTO.

4. MoJyiouHasi KHCJIOTA

Ha3Banue Tembl Tema 4.3. «Opranndeckue BemiecTna B
KU3HEEATEIbHOCTH yejoBeka. [Ipon3BoacTBo u
IIPUMEHEHHUE OPraHUYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH

Pesynbrar oOyuenusi | OOOCHOBBIBATH  3HAUYEHHE U MPUMEHEHHUE
OpraHMYeCKUX  BEIIECTB B  OBITOBOM U
MPOW3BOJICTBEHHON JESATEIIBHOCTH YEJIOBEKAa HX
(U3UKO-XUMHUUYECKUMH CBOMCTBAMU

OO1ume KOMIETCHITNN OK 01, OK 02

[IpoMexXyTOUHBIM MPOAYKTOM OOMEHA Yy TEIUIOKPOBHBIX >KMBOTHBIX
ABJISIETCA MOJIOYHAsl KHCJIOTA. 3amax 3TOW KUCJIOThI KPOBOCOCYIIME HACEKOMBIE
YJIABIMBAIOT HA 3HAYUTEIBHOM PACCTOSIHUU.

3aganue

1. Tlouemy HacexkoMbIe (KOMaphl) OBICTPO HAXOJSAT CBOKO KEPTBY?

2. YcraHoBuTe (QOpMylTy MOJIOYHOW KHUCIOTBI, KOTOpas IOMOTaeT
HAaCEKOMBIM HaXOJUThb TEIJIOKPOBHBIX JKUBOTHBIX, €CJIM MAaCCOBBIC JOJIU
AJIEMEHTOB B HeW cocTaBimsaoT: yriaepoaa — 40,00%, Bomopoma — 6,67%,
kuciopoaa — 53,33%.

3. CocrtaBbTe CTPYKTYpHYIO (OpMyTy MOJOYHOM KHCIOTHL. HazoBute
KH1CIIoTy 1o HomeHknatype MIOITAK.

4. Ha ocHOBaHMM CTpPOCHHUS MOJIOYHON KHCJIOTBHI CIelaiiTe BBIBOJ O €€
XAMHUYECKUX CBOMCTBAX.

5. Haligute B HHTEpHETE WM JPYrUX MCTOYHHKAX HHPOPMALHIO O
MPUMEHEHUHN MOJIOYHOMN KUCIIOTHI.

2.1.4. 3apanus J1adopaTOpHBIX padboT

JlaGopatopHble pabOTHI SABIAIOTCS BaKHOW YAaCThIO yU4€OHOIO IMpolecca 1o
JUCIHUIUIMHE M CIOCOOCTBYIOT (DOPMUPOBAHHMIO Yy OOyYarOUIUXCsl YMEHUU
MCCIIEJIOBaTh XUMUYECKHE TMPOILECCHl W SBICHUS (TUTAHUPOBATh W TPOBOAWUTH
XUMHUYECKHUE SKCIIEPUMEHTHI, HCCIIEN0BaTh BEIIECTBA M MPOBEPSATH THIIOTE3BI,
oOpabaTeiBaTh W HMHTEPOPETUPOBATH  PE3YJbTAThl  IKCHEPHUMEHTOB).
JlaGopatopHbie pabOTBl MO XHUMHUU MPEIYCMOTPEHBI B KAXKIOM pasfele
OCHOBHOT'O U MPUKJIAJAHOTO MOayJeH (Tadm. 2).

Ta6numna 2. JTaboparopHbie pabOTHI IO XUMHUHU
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Pasznea

JlaGoparopHnasi pabGora

Pa3nen 2. XumMuueckue
peaKuuu

JlaGoparopHnas padora 1. «Peakuun
TUAPOTIU32)

Paznen 3. Ctpoenue u
CBOMCTBA HEOPTaHUYECKUX
BEILECTB

JlaGopaTopHuas padora 2. «CBoiicTBa
METAaJUIOB U HEMETAJUIOB)»

Paznen 4. Ctpoenue u
CBOWCTBA OPTaHUYECKUX
BEILECTB

JlaGopaTopHuas padora 3. «Ilonyuenue
ATUJICHA U U3YyUYECHUE €T0 CBOMCTB)

Pazgen 5. Kunetndeckue u
TEPMOJNHAMHUYECKHE
3aKOHOMEPHOCTH ITPOTECKAHUS
XUMHYECKUX pPEeAKIUN

JlaGopaTopHuasi padora 4 (Ha BbIOOP)
«OnpeneneHne 3aBUCUMOCTH CKOPOCTH
pEeaKIMK OT KOHIIEHTPAIIMH Pearupyromux
BelecTB» Wik «OnpeiesieHre 3aBUCUMOCTH
CKOPOCTH PEaKIIUU OT TEMIIEPATyPhD»
JlaGopaTopuas padora 5. «M3yuyeHue
BIIUSTHUS PA3INIHBIX ()aKTOPOB HA CMEIIICHUE
XUMHUYECKOTO PABHOBECHS

Paznen 6. JlucniepcHbie
CHUCTEMBI

JlaGopaTopHasi padora 6 (Ha BbIOOp)
«IIpuroroBieHue pacTBOPOB» WU
«HMccnegoBanue qUCTIEPCHBIX CUCTEM

Paznen 7. KauecTBeHHBIE
peakiuu OOHapyKEHUSI
OpTraHUYECKUX 1
HEOPTaHUYECKUX BEILIECTB

JlaGopaTopHnasi padora 7 (Ha BbIOOP)
«AHanmUTHYECKUE peakiui KaTuoHoB -V
IPYIID UK «AHATUTHYECKUE PEaKIINU
QHUOHOB)»

JlaGoparTopHasi pabora 8 (Ha BbIOOp)
«KauecTBeHHbIE peaKlMK Ha OT/ICJIbHbBIC
KJIACChl OPraHUYECKUX BEILIECTBY» WIH
«KadecTBeHHbIN aHAIN3 OPraHUYECKUX
COCIMHEHUM 10 (YHKIIUOHATHHBIM TPYIIIIaM))

Pa3nen 9.1. UccnenoBanue u
XUMHAYECKUI aHAJIN3 O0BEKTOB
ouochepsl

JlaGopaTopHuasi padora 9. «OCHOBBI
71a00paTOPHON MPAKTUKM

JlaGoparopHnas padora 10 (Ha BbIOOp)
«OuncTKa BOJIBI OT 3arpsi3HEHUIN
«Onpenenenne pH BoJbl U €€ KUCIOTHOCTH
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«OrnpeneneHne )KeCTKOCTH BObI U CIIOCOOBI
€€ YCTpaHEHUs»

JlabopatopHnasi pabora 11 (Ha BbIOOp)
«OOHapyXeHHe HUTPATOB B IPOIYKTaX
MIUTaHUSD)

«HMccnenoBanne NpoyKTOB IUTAaHUSA Ha
HaJIM4Yue YIriIeBOAOB (MyKa, TBOPOT, MOJIOKO,
HOrypT) Ha HAJIM4YUE YIJIEBOAOB (Kpaxmal,
TIIF0K03a, Caxapo3a)»

JlaGoparopHasi padora 12 (Ha BbIOOP)
«OOHapyXeHHe HEOPTAHUYECKUX MPUMeECE B
po0ax MoOYBbI»

«Onpenenenne pH BOJHOM BBITSKKH MOYBHI,
€€ KUCJIOTHOCTH U IEITOYHOCTU

Paznen 9.2. HccnenoBanue wu |JlaGoparopHas padora 9. «OCHOBBI
XUMUYECKUN aHaIU3 OOBEKTOB | JaOOPATOPHOM MPAKTUKM

TexHOC(hepbl JlabGoparopHas padora 10 (Ha BbIOOP)
«OnpeneneHne XJ0pua0B METOIOM
TUTPOBAHUS B TEXHUYECKOU BOJIC»
«OnpeneneHune )KeCTKOCTH TEXHUYECKON
BOJIbl METOJIOM TUTPOBAHUS»
JlaGopaTopHnas padora 11. «Onpenenenue
COJIEpKaHMsl YTIEKUCIIOro ra3a B BO3AyXe
MOMEIICHUS IKCITPECC-METOIOMY
JlabGoparTopHasi pabora 12 (Ha BLIOOP)
«M3roroBnenue Kpacok (mo0op MUrMeHTOB
Y CBSI3BIBAIOIIMX BEILIECTB)»
«HccnmenoBaHne CBOMCTB BSIKYIIIUX BEIIECTB
Ha [MPUMEPE TUTICA»

Oo6opynoBanne 1abopaTopuu U pado4uX MeCT JaA0OPATOPUU: MEH3YPKHU,
MUTNETKU-KANIEIbHULIBI, TEPMOMETPBI, MHKPOCKOI, JyIbl, TPEAMETHBIE U
MOKPOBHBIC CTEKJIA, TUIAHIIETHl JJs KaleldbHBIX peakuuid, (uIbTpOBaIbHAS
Oymara, MpOMBIBAJIKU, CTEKIJIIHHBbIE MPOOMPKH, PE3MHOBBIE MPOOKH, (HOHAPHKH,
Ha0Op pPEaKTUBOB, CTEKJISIHHbIE MAJOYKH, IITATUBBI IS MPOOHUPOK; MEpHBIE
WIMHIPBI, BOPOHKU CTEKJISIHHBIE, BOPOHKH JAETUTENbHbIE IMIHHApuyeckue (50—
100 ™), crynku ¢ mnectukoM, (aphopoBble UalIKU, MHHLETHI, (QUIBTPHI
OyMakHble, BaTa, Mapis, 4YacOBbIE CTEKJA, JJIEKTPOILTUTKH, J1a0OpaTOpHBIC
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IITATUBBI, CIIUPTOBBIE TOPEJIKH, CIMYKH, MPUOOp s MOJYYEHHs Ta30B (WU
npoOupKa ¢ ra300TBOJHON TpyOKOif), nep:kaTenu AJisi NPOOUPOK, CKIISTHKHA JIJIst
XpaHEHHs PEAKTUBOB, Pa3IaTOYHbIC JIOTKH; XUMHUUeckue crakansl (50, 100 u 200
MJ1); IINATENIN; TUHUETHL, TUT€IbHbIE IIUILbL, CEKYHAOMEpPHI (TailMepbl), MEPHBIE
npooupku (Ha 10—-20 mu1) 1 MepHBIe K005 (25, 50, 100 u 200 M), BoasiHas 6aHs
(WM TepMOCTAT), CTEKJISIHHBIC MMAJIOUYKH; KOHWUYECKHUE KOJIOBI it TuTpoBaHus (50
u 100 mi); MHAUMKATOpHBIE MOJOCKM Ay omnpeaenenus pH u cranmaprtHas
WHJVKATOpHAs IIKAJIa; YHUBEPCAJIbHbIA MHAWKATOp; nunetkd Ha 1, 10, 50 mu
(wm mo3atopel Ha 1, 5 m 10 mi1), OOpETKH IJiT TUTPOBAHHS, MEIUIIMHCKUE
mmnpuibl Ha 100—-150 mit, mabopaTopHblie W/WiK aHamuTUYECKUE Bechl, pH-MeTpsl,
CYIIWJIbHBIN miKad, U Jap. 1abopaTopHOE 000PYAOBaAHUE.

[IpuBenem mnpumepsl J1aOOpaTOPHBIX paboOT Mo paszneny 2 «XHUMHUYECKUE
peakunn» U pasneny 4 «CTpoeHue u CBOMCTBA OPraHUYECKUX BEILIECTBY.

Paznen 2. Xumuueckue peakuum. Jlaboparopuas padora 1. «Peaknun
THAPOJIH32»

Haszpanue tembl Tema 2.2. «DneKTpoIUTHYECKAsA TUCCOLMALUS U
VMOHHBIA 0OMEH

Pesynbrat oOyuenust | CocTaBisiTh YpPaBHEHHS] XUMHUYECKHX pPEaKUUU
MOHHOTO OOMEHa C y4YacTHEM HEOPraHUYeCKuX
BEIIECTB

OO1ue KOMIETCHITNN OK 01, OK 02

1. Bonpocsl 4191 10nycKa K J1a00opaTopHoOil padore

a) copMyIHPYITE 11eJb MIIAHUPYEMOT0 SKCTICPUMEHTA;

0) 00BsACHHUTE, KAKOM MPOIISCC HA3bIBAIOT THAPOIN30M, KaKOi OH OBIBACT;

B)  OOBSCHUTE, KakKWe€  CYIIECTBYIOT  CIOCOOBI  JIOKa3aTelIbCTBA
CYIIIECTBOBAHUS THAPOIN3a HEOPraHUYECKUX U OPTAaHUYECKUX BEIIECTB;

') 00BSICHUTE, KaK COCTABJISIETCS YpaBHEHUE TUIPOJIN3A;

n) oObscHuTe, 4yto Takoe pH? Kak 3aBUCHUT JaHHBIA TMOKa3aTeilb OT
KUCJIOTHOCTH WJIK OCHOBHOCTH CPEJIbI pacCTBOPA;

€) OOBSICHUTE XOJI BBITIOJIHEHUS YKCIIEPUMEHTA TI0 PEIICHUIO KaYECTBEHHBIX
3ajad;

) TIEPEUUCITUTE OCHOBHBIE ACTMEKTHI COOIIOJCHUS TEXHUKUA OE30MacCHOCTH
pu paboTe ¢ arpeCCUBHBIMM peareHTamMu (TUIPOKCHU]T HATPHUS).

2. IIpoBenenue OoNbITOB

OobopynoBanme u mocyaa PeakTunbl
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1. CrexnstHHBIE TPOOUPKH 1. PactBop NaOH
2. llratuB ayisa mpoOUpPoOK 2. PactBop NaySO,4
3. PactBop AICl3
4.  PactBop NayCOs
5. PactBop Cu(OH);
6. KuciaoTHO-OCHOBHBIN UHAMKATOP

AJIropuT™M nposeaenus onbita Ne 1

BOHpOCBI M 3aJaHus

3aganme Ne 1. B tpex npobupkax mnoa
HOMEPAMH HAXOJSTCSI paCTBOPBI TPEX
COJIEH: XJIOpUAa AIFOMUHMUS, Cyb(ara
HaTpusi, kKapOooHarta HaTpus. He
MOJIb3YSICh APYTUMH PEAKTHBAMH,
ONPEIEIUTE COCTAB KaXKI01
IPOOHPKHU.

1. Jlatb 00BbsICHEHUE TPOBEIEHHBIM
OTIBITAM.

2. CoCTaBUTh YPaBHEHUS PEAKLUN,
IPOTEKAOUIUX B MPOOUPKE B
MOJIEKYJIIPHOM M HOHHOM BHJIaX.

AJIrOpuTM NpoBeAeHus onbITa Ne 2

Bonpocs! u 3aganust

3apanue Ne 2. Uto npousoiizer, eciu
OXJIQJINTh PACTBOP KapOOHATa HATPHUS
WM 100aBUTH K HEMY THIPOKCHU]T
HaTpus?

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

1.2. Onyctuth NpoOUPKY B CTAKaH C
OYE€Hb XOJIOJIHOU BOJOM UJIA CHETOM.
1.3. IIpoBepuTh cpeay pacTBopa npu
ITOMOIIIY KUCJIIOTHO-OCHOBHOTO
WHJIUKATOPA.

1.4. 1o6aBuTh K pacTBOpy KapOoHaTa

1.Kakoii unaukarop aydme
UCITOJIB30BATh JJISI ONIPENEIICHUS CPEABI
pactBopa?

2. CocTaBUTh COOTBETCTBYIOILINE
YpaBHEHUSI XUMUYECKUX PEAKIIHil, B
MOJIEKYJIIPHOM M HOHHOM BHJIaX.
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HaTpusg THAPOKCHUI HATPHUA.

AJITOPpUTM NpoBeAeHus onbiTa Ne 3

BOHpOCI)I " 3aJJaHusA

3amanue Ne 3. [IpoGiaeMHBIN OMBIT.
1.1. B ogHy mpoOupKy ¢ pacTBOpoM
cynbdara menu (II) mpuuth pacTBOp
TUAPOKCUJIA HATPHSL.

1.2. Bo BTOpY1O MPOOHPKY C
pactBopoM cynbdata meau (1)
MIPWJIATH PACTBOP KapOoOHATa HATPHSI.
1.3. CpaBHUTH LIBET 00pA3yIOMIMXCS
OCAaJIKOB.

1.4. OGpaTuTh BHUMaHUE HA
BBIJICJICHUE Ta3a B OHOM U3
MPOOHPOK.

1.5. Onpenenutp, OTKy1a MOXKET
BBIJICIISITHCS TOT raz?

1.6. ITIpoBepuTh KaUE€CTBEHHBIM
COCTaB ra3a ropsIleu JIy4uHKOH.

1.7. OOBACHUTHL TPOUCXOAIIEE
SIBJICHHE.

1. CocTaBUTBH COOTBETCTBYIOIIHE
YpaBHEHUSI XUMUYECKUX PEAKIIHil, B
MOJIEKYJIIPHOM M HOHHOM BHJIaX.

AJITOpPUTM NpoBeeHus onbiTa Ne 4

Bonpocsl u 3a1aHus
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3ananue Ne 4. [IpoGiaeMHBIN OMBIT. 1. OOBSACHUTH MIPOUCXO/IAIICE SBICHUE.
1.1. K pactBopy xsopuna amtomunusi | 2. CoOCTaBUTh COOTBETCTBYIOLIUE
MIPWIATH PACTBOP KapOOHATA HATPHUS. | YPAaBHCHHS XUMUUYECKHUX PEAKITUH, B
MOJIEKYJISIPHOM U MIOHHOM BHUJIaX.

3. OTBETUTH HA BOIPOCHI.

JI714 4ero B MEAUIIMHCKOW MIPAKTUKE
UCIIOJIB3YIOT PaCTBOP MUTHEBOM COABI
JUIS1 IOJIOCKAHUSA MPU BOCTIAJIUTENIBHBIX
3aboseBanusx ropiaa? Kakosa poiib
ruapoausa B npupone? [louemy pactBop
MBbLIa IICHUTCS B Boje?

3. O0padoTKa pe3yJbTaTOB ONBITOB

1. IIpoaHamu3upoBaTh COOTBETCTBHE IIOJYYEHHBIX pE3yJbTaTOB THIIAM
ruaposnsza. Caenarb COOTBETCTBYIOLIUE BBIBOJIBI.

2. CdopMmynupoBaTh BbIBOJBI O 3aBUCUMOCTH THIIAa THIPOJU3a U
KHCIIOTHOCTH CPEABI PACTBOPA.

Pasgen 4. CrpoeHue H CBOHCTBA OpPraHMYeCKHUX  BelIeCTB.
JlabopaTopHas padora 3. «IlosyueHne 3TUIIeHA U U3yYEeHHE €r0 CBOCTB)

Haszpanue tembl Tema 4.2. «CBolicTBa OpraHUYECKUX
COEIUHEHUI
PesynbTaT 0Oyuenus | YcraHaBiIuBaTh 3aBUCUMOCTD ($usuKo-

XUMHUYECKUX CBOMCTB OpPraHu4CCKUX BCIICCTB OT
CTPOCHHUA MOJICKYJI

OO111e KOMIETEHIINN OK 01, OK 02

1. Bonmpocsl AJ1s1 10ILyCKa K JIa0OpaTOpHOii padoTe

a) copMyIUpYyITE TEIb MIIAHUPYEMOT0 SKCIIEPUMEHTA;

0) 00BSCHUTE, K KAKOMY KJIACCy OPTaHUUYECKUX BEIIECTB OTHOCUTCS ITHJICH;

B) OOBSICHUTE, KAaKUMH XMMHUYECKHMMHU CBOWCTBAMHU O0O0JIaIalOT BEIECTBA
JAHHOTO Kjlacca, KaKWe KAdeCTBEHHBIC pEakIWH JUIsi WX OOHAPYKCHHS
HCIIOJTB3YIOTCS;

') 00BSICHUTE, KaK MOKHO TTOJIYYUTh BEIIECTBA JAHHOTO KJIAcCa COCTMHCHUIMA
B 1a00paTOPHBIX yCIOBUSIX;

1) OOBSICHUTE, U3 YETO COCTOUT MPUOOP IS TOTYyUEHHUS Ta30B;

€) MepeUYncIUTe OCHOBHBIC ACIEKTHI COOIIOJICHUS] TEXHUKH O0€30MacHOCTH
npu padore c JIBX (3TunoBbIi CHHUPT), arpecCMBHBIMM peareHTaMu
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(KOHIIEHTpPUpPOBAHHAs  CepHAas  KHCIIOTa), HarpeBaTeJIbHBIMH  MpUOOpaMu

(ciupTOBKA).
2. IIpoBeneHue OoNbITOB
OobOopynoBanue u mocyaa PeakTussbl
1. CrexnsHHBIE TPOOHPKH 1. Kounentpupoannsiii pactBop H2SO4
2. UlraTtuB ans npoOUpox 2. OTWIOBBINA CIIUPT
3. CrompToBKa 3. PactBop KMnO4
4., Conuku 4. bpoMHas Bojia
5. Ilecox

AJuiroputm nposeaenus onbita Ne 1

BOIIpOCl)I H 3aJJaHusA

1. TTosmy4unTh 3TUJIEH AETUAPATALIMEN STHIOBOTO
crnupTa, OOHApY>KUTh €r0, U3y4YUTh €r0 CBOWCTBA.
1.1. B nmpoOupKy HamuTh 2—3 MJI 3TUIOBOTO CIIHPTA
1 OCTOPOXKHO J00aBUTH 6—9 M
KOHILIEHTPUPOBAHHON CEPHOM KUCIIOTHI. 3aTEM
BCBINATh HEMHOT'O MPOKAJIEHHOTO Mecka (MeCOK WIn
MEJIKME KYCOUKH MEeM3bl BBOJAT JIJIs1 TOTO, YTOObI
IPEeIOTBPATUTh TOTUKH KUAKOCTU IIPU KUIIEHUN).
3aKkpbITh MPOOUPKY MPOOKOM C Ta300TBOHOM
TPYOKOM, 3aKpENUTh €€ B IITATUBE U OCTOPOKHO
HarpeTh coiepKumMoe npooupku (puc.1)

CH,

2

NeCOK

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

(xomit.)

Br,  KMnO,

1. Yto mpoucxoaut B
npobupke? YUro
HaOmromaete?

2. K kakoMy Ty
XUMUYECKUX pEeaKIUn
OTHOCATCS 3TH
nporeccrl? Kak
Ha3bIBAKOTCSA?

3. Kak mensiercst okpacka
pactBopoB? [louemy?

4. KakuM riaMeHem
roput dtuiieH? [louemy?
5. CocTaBUTh ypaBHEHUS
MIPOTEKAOLIUX
ITPOLIECCOB.
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1.2. OcTOp0XHO, PABHOMEPHO HArPETh CMECH.

1.3. B npyryro npoOupky HanenTe 2—3 mi
pa3z0aBIEHHOT0 pacTBOpa IEPMAaHIraHaTa Kallus, U
MIPOITYCTUTE YEpPe3 HETO ras.

1.4. B TpeTbio poOUpKy HATUTH 2—3 MJT OPOMHOM
BOJIbI, OITYCTUTb Ta300TBOJIHYIO TPYOKY J0 JTHA 3TOU
NPOOUPKHU U TIPOITYCTUTH Yepe3 OPOMHYIO BOY
BBIJICJISIONIHICS Ta3.

1.5. BbIHYTh ra300TBOJIHYIO TPYOKY U3 pacTBOpa
MOBEPHYTH €€ OTBEPCTUEM KBEPXY, MOKEUb
BBIJICTISIONIMICS Ta3 (puc.2).

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

H,SO;

3. O0padoTKa pe3yabTaTOB ONBITOB

1. IlpoaHanu3upoBaTh COOTBETCTBHUE MOJIYUYECHHBIX PE3YyJbTATOB CIIOCOOaM
MOJYYEHHS] HEMPEACNIbHBIX YIIE€BOJIOPOJIOB psiga dTuieHa (ayikeHoB). Crenathb
COOTBETCTBYIOIIUI BBIBOJ.

2. ChopmynupoBaTh BBIBOJ O (PU3UKO-XUMHUYECKUX CBOMCTBAX 3TUJICHA.

3. ChopmynnpoBath BBIBOJ O CIIOc00ax 0OHAPYKEHUSI TUIICHA.

2.2. Ouenounsvie cpeocmea pyovexrcnozo (memamuyueckozo) KOHmMpPOIA nO
oucyunaune «Xumusy

PyOexnplii  (TeMaTHUeCKWil) KOHTPOJIb TO JAWCIHUIUIMHE  «XUMUSD)
MPOBOAUTCS B (DOPME KOHTPOJIBHBIX paldOT IO pa3jeiaM OCHOBHOIO MOAYJS Ha
OTJIETIbHBIX 3aHATHUSIX, KEHCOB M Y4EOHO-UCCIIE0BATENbCKUX TPOCKTOB.

2.2.1. KonTpoJibHbIe padoTHI MO0 pa3aejiam

KoHTponbHbIe pabOTHI MO XUMHUU KaK OIICHOYHBIC CPEICTBA PYOEKHOTO
KOHTpPOJISl 3aBEepIIAlOT M3yuyeHHe | wiaM 2 TeMaTHUYeCKHX pa3/iesioB OCHOBHOI'O
MOJTYJISL.
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Paznen 2. Xumudeckue peaknuu. KontposabHas padora «CtpoenHme
BeleCTBA U XUMHUYeCKHe PeaKuui)

KonTponbHas paboTa coAep UT YeThIpe BUAA 3aJaHUM:

1. 3amaum Ha cocTaBIeHUE XUMUYECKUX (POPMYTT ABYXaTOMHBIX COCIMHEHUIN
110 UX HA3BaHUIO.

2. 3aga4uM Ha COCTABJIEHUE YPABHEHUN PEAKLMil: COCIUHEHMS, 3aMEILICHUS,
pasnokeHus, oOMEHa M peaklMid C y4acTHeM KOMIUIEKCHBIX COEIMHECHHU;
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHN.

3. 3agaHus Ha COCTABJICHUE MOJIEKYJISIPHBIX U MOHHBIX PEAKIUil T'MIpOIn3a
COJIEH, YCTAHOBIIEHUE U3MEHEHUS! KUCIIOTHOCTU CPEJIbI.

4. 3agaun Ha pacyeT KOJMYECTBEHHBIX XapaKTEPUCTUK IO YpPaBHEHUIM
XUMHUYECKUX pEaKIui: MacCcoBOM MWIM OOBEMHOM [OJMM BbIXOJA IPOJYKTA
peaKiuu COCIUHEHUS OT TEOPETUYECKHM BO3MOXKHOI'O; OOBEMHBIX OTHOILIEHHI
ra3oB; KOJMYECTBEHHBIX XapaKTEPUCTUK HCXOJHBIX BELIECTB M IPOIYKTOB
peakiuu; Macchl (00beM, KOJIMYECTBO BEIIECTBA) MPOAYKTA PEAKIUH, €CIH OJIHO
W3 BEIIECTB JAaHO B BHJE pacTBOpa C OMNPEICICHHOM MacCOBOM JOJIEH
PacTBOPEHHOI'O BEILIECTBA.

Pasgen 3. CrpoeHne M CBOMCTBA HEOPraHUYECKHUX BelIECTB.
KonrpoabHas padora «CBOMCTBa HEOPraHMYECKUX BEIECTB»

KontponbHas paboTa COAEp UT TpU BHUJIA 3aTaHUIA:

1. 3amaun Ha pacueT MaccoBOM M0y (MAcChl) XMMHUYECKOTO JJIEMEHTa
(coenuHeHus) B MOJIEKyJie (CMecH).

2. IlpakTuyeckue 3afgaHusi MO KiIaccU(PUKaUMK, HOMEHKIAType H
XUMUYECKUM (OopMyJlaM HEOPraHMYECKHX BEIIECTB Ppa3JIMYHBIX KJIACCOB:
omnpenereHre Kiacca HEOPraHWYeCKHX BEIEeCTB, HA3blBaTh HEOPTraHUYECKUE
COEIMHEHHUSI TI0 MEKTYHAPOJHOW U TPUBUAILHON HOMEHKJIIATYpE M0 XUMUYECKUM
dbopmymnam.

3. 3ajaHus Ha COCTABJICHHE YPAaBHEHUN XMMHUYECKUX PEAKUUN C y4acTUEM
IIPOCTBIX U CJIOKHBIX HEOPraHUYECKUX BELIECTB: OKCHJIOB METAJUIOB, HEMETAJIIIOB
U aM(QOTEPHBIX JIEMEHTOB; HEOPraHUYECKUX KUCIOT, OCHOBAHUM U aM(OTEPHBIX
TUAPOKCUJIOB, HEOPraHMYECKUX COJIeH, XapaKTEepU3yIOLIUMX HX CBOWCTBA U
CIOCOOBI MOTYYEHUS.

Paznen 4. Ctpoenne u cBOiicTBa OpraHn4ecKux BemecTts. KonrposabHas
padora «CTpoeHNe U CBOIICTBA OPraHU4YeCKUX BelleCTB»

KonTponbHast paboTa COCTOUT U3 MSATH BUAOB 3aJaHUI:

1. 3amaHuss Ha CcOCTaBJIEHME HA3BaHWW OPraHUYECKUX COEOUHEHUH IO
XUMUYECKUM (hopmysaM (B T.4. CTPYKTYPHBIM) C UCIIOJIb30BAaHUEM TPUBHAIBHON
WJIU MEXIYHApPOIHON CHUCTEMAaTUYECKOW HOMEHKIIATYPBI.

2. 3agaHus Ha COCTaBJIEHUE MOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX opMyIl
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OpPraHUYECKUX BEUIECTB OTJENbHBIX KJIACCOB I10 X Ha3BAHUSAM B COOTBETCTBUU C
MEKTyHapOIHOW HOMEHKJIATyPOHU.

3. 3agaun Ha omnpeAeneHwe npocrerdneil  (GopMyabl  OPraHUYECKOM
MOJIEKYJIbI, HICXOISl U3 3JIEMEHTHOTO cocTara (B %).

4. 3agaHus Ha COCTABJIICHUE YpPAaBHEHUH XUMHUYECKHX PpEaKLUH,
WUTIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA C y4€TOM MEXaHU3MOB IPOTEKAHUS
JAHHBIX PEAKIUM U TEHETHMYECKOM CBSI3M OpPraHMYECKHX BEIECTB Ppa3HbIX
KJIaCCOB, B T.4. IIEMIOYKHU IPEBPAILICHUH.

5. PacueTrHble 33724 110 YPaBHEHUSAM PEAKLIHN C Y4aCTUEM OPTaHUYECKUX
BEILIECTB.

Pasges S. KuHernyeckHe M TepMOJAMHAMHMYECKHE 3aKOHOMEPHOCTH
NPOTeKaHUsl XuMUYecKuX peakuuii. KonrpoabHas padora «CropocTth
XHMHYECKOM peakuuy U XHMHYECKOe PABHOBECHE»

KonTponbHast paboTa COCTOUT U3 TPEX BUAOB 3aJIaHUM:

1. PacueTHple 3a1aun HA U3MEHEHUE CKOPOCTU XMMHUYECKUX B 3aBHCUMOCTHU
OT KOHILIEHTPAllUU PEArupyronux BEIIECTB U TEMIIEPATYPHI.

2. 3agaud Ha pacyeTbl TEIUIOBBIX 3(PPEKTOB XUMHUYECKUX pEaAKIUl H
ompenereHrue Tumna peakuuu (Mo TemioBoMy  3ddexty: 3K30- H
SHIOTEPMUYECKHUE).

3. 3amaHus Ha npuMeHeHne npuHnuna Jle-Illarense a8 HaXO0XICHHS
HampaBJeHUs] CMELICHUS] PaBHOBECHSI XMMHUECKON peakluu U aHayiu3 (akTopoB,
BJIMSIOIINX HA CMEIIEHHE XUMUYECKOIO PaBHOBECHS.

Pasgen 6. [AucnepcHbie cucrembl. KoHTposbHasi pabdora mo Tteme
«/lucnepcHble cucTeMbD)

KoHTposibHast paboTa COCTOUT U3 IBYX YaCTEM:

1. 3apaun Ha NPUTOTOBJIECHUE U PACUET KOHLIEHTPAlMU pacTBOpoB (3 3aaauun
Ha pacTBOpEHUE, pa30aBieHNe, CMEIIMBAHUE PACTBOPOB).

2. 3amaHusi Ha JUCIIEPCHBIE CHUCTEMBI, HCHOJb3yeMble B OBITOBOM U
ITPOU3BOICTBEHHOM JIEATEIBHOCTH Y€JI0BEKA (B BUJIE TECTOBBIX 3aJaHUI).

[IpuBeneM npumepsl 3a1aHU KOHTPOJIbHON padboThl o Teme «CTpoeHue u
CBOIICTBA OPraHMYeCKUX BelIeCTB», KOTOpPas MPOBOJUTCA TMOCIE H3Y4YEHUs
oOyuaromumucs pasaena 4.

[Io uroram mu3ydenus pasgena 4 «CTpoeHue M CBOMCTBA OPraHM4YeCKHX
BellecTB)» o0yJarouuecs: OyayT ClIOCOOHBI:

— ONpelNensATh MPUHAIICKHOCTh BEIIECTB K Pa3IW4HbBIM  Kjaccam
OpraHUYEeCKUX COETUHEHUI; TOMOJIOTH U U30MEPBHIL;

— Ha3bIBaTh U3yUYEHHBIE BEIIECTBA MO «TPUBHAIBHOI» WM MEXKIYHAPOIHOU
HOMEHKJIaType;
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— XapakTepu3OoBaThb CTPOEHHE M XUMHUYECKHE CBOMCTBA HM3YYEHHBIX
OPTaHUYECKUX COCTNHEHUN;

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

— IIPOBOJUTH BBIUUCIEHUS 110 XUMUUECKUM (HOpMyIaM U YPaBHEHUSIM.

TemaTuyeckuil KOHTPOJIb OCYIIECTBIISIETCS METOA0OM TecThpoBanus (1) mim
B (popMe MUCHBMEHHOHN pabOThI, BKJIIOYAIONIEH MPAKTUYECKUE 3a/laHus U 3a7a4d
().

IIpuBenem npuMep KOHTPOJAbHON pPadoThI B (pOpMe TECTOBBIX 3aJaHUU
(.

1. BeliecTBO, COCTaB KOTOPOTO BBIPAXKEH MOJEKYJsipHON (opmynoit CsHg
OTHOCHUTCA K KJIaccy:

1) apensi

2) aJIKaHbI

3) ajKeHbl

4) alIKUHBI

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

1) 6yranon-2

2) neHTanon-2

3) 2-meTunOyTano-4

4) 3-meTrnoyTanon-1

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

1) Tonyon

2) aTuneH

3) ruuepuH

4) mporaHo

4. BemiecTBo, Ha3BaHHE KOTOPOTO MPOIMMOHOBAS KUCIIOTa, UMEET GOpMYITy:

1) C;HsOH

2) (CH3):NH

3) CH3-CH,-COOH

4) C3HyOH

5. g aikaHOB XapakTepHa peakuus:

1) npucoenunenust Hy

2) XJIOpUPOBAHUS HA CBETY

3) obecuBeunBanus pactBopa KMnO,

4) moIMMepH3aIuu

6. MeTtanou pearupyer c:

1) Hatpuem

2) BojiOM
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3) BoJiopoJIOM

4) meTaHOM

7. YKCyCHasi KUCIIOTa BCTYNAET B PEAKIIUIO C:

1) AgNO3

2) NaCl

3) Na,COs3

4) H,0

8. BepHbI 1 yTBEPKIACHUA:

A. AMMHBI POSBIISIIOT OCHOBHBIE CBOWCTBA

b. AMUHOKHMCIIOTBI IPOSIBISAIOT TOJBKO OCHOBHBIE CBOMCTBA

1) BepHO TOIBKO A

2) BepHO TOJIbKO b

3) BepHBI 00a YTBEPKACHUS

4) HEBEpHO HU OJTHO U3 YTBEPKICHUMN

9. YpaBuenne xumuueckoit peakunu C,He+Cl,—C,HsCIH+HCI siBstercs:

1) peakiueii 3aMeleHusl, MPOTEKAIOIIEH 10 PaAUKAIIbBHOMY MEXaHU3MY

2) peakuue NpucoeIUHEHUS, TPOTEKAIOIICH N0 paIuKaILHOMY MEXaHU3MY

3) peakiuei 3amMenieHus, MPoTEKaroIIeH 0 HOHHOMY MEXaHU3MY

4) peakiuen MpucoeMHEHMS, MPOTEKAOIIEH 110 HOHHOMY MEXaHU3MY

10. B peakiuio «cepeOpsHOro 3epkayia» (¢ aMMHA4YHBIM PacTBOPOM OKCHJIA
cepeOpa) BCTyIaeT:

1) sTanon

2) riroko3a

3) rnuuepuH

4) kpaxman

11. YcraHoBUTE COOTBETCTBHE MEXAY HA3BAHMEM BEIIECTBA U KJIACCOM
(TpynIoi) opraHMYeCcKuX COCIUHEHUH, K KOTOPOMY(-0ii) OHO MPUHAJICIKHUT.

Ha3zBanue Bemecrna

A) CH;COOH

b) CH3-CH»-CH3

B) CH2=CH-CH2-CH3

I') CH3-CH,-OH

Knacc oprannueckux coeTMHEHUM

1) omHOATOMHBIE CIUPTHI

2) yrieBojsl

3) kapOOHOBBIEC KHCIIOTHI

4) apoMaTHYECKUE YTIEBOIOPOIbI

5) HenpeaebHbIE YIIIEBOI0PO/IbI

6) npenenbHbIE YIIIEBOI0PO/IbI

36



12. B cxeme npeBpailieHui

1500°C Cakr +Br;

CH; — X; — 6en3on — Xo

BeniecTBaMu X1 U X2 COOTBETCTBEHHO SIBIISIFOTCSI:

1) aneTunen

2) 3THIICH

3) 6pomOeH3071

4) xnmopOeH30

5) dbenon

6) LUKJIOTeKCaH

13. Onpenenure MoJeKyIsipHYIO opmyry BeliecTBa, cojaepxaiiero 37,5%
yriepoja, 50% kucnopoaa u 12,5% Bogopoaa. OTHOCUTENbHAS TUIOTHOCTH M1apOB
ATOTO BEIIECTBA MO BOAOPOAY paBHa 16.

1) CH;OH

2) C,HsOH

3) HCOOH

4) CsHsOH

14. Ckosbko JUTPOB BoOAOpoaa MoTpedyercss s obpazoBanus 10,2 1
ATUJIOBOTO CIUPTa W3 aleTalbJeruia, €clid BbIXOJ MPOAYyKTa peaKUuu
coctasisieT 80%?

1)6,2n

2)3,1n

3) 12,75 n

4H11,2n

IIpuBenem npumep 3aJaHui AJS NHUCbMEHHOM KOHTPOJBLHOM PadoOThI
(1.

1. JlaiiTe Ha3BaHUsI OPraHUYECKUM COCJUHEHUSIM MO XUMHUYECKHUM
dopMynam ¢  UCHOJIB30BAaHUEM  TPUBHAIBHOW  WJIA  MEXKIYHApPOJHOMN
CUCTEMAaTUYECKO HOMEHKJIATYPBI:

a) C2H5OH

0) (CHs),NH

B) CH3-CH(NH,)-COOH

F) C3H9N

,Z[) CH3CH2HC:O

e) C6H5CH20H

2. CocraBbTe€ TIOJHBIE U COKpAalICHHBbIE CTPYKTYpHBIE (HOpPMYIIbI
OpPraHUYECKUX BEIIECTB OTIEIbHBIX KJIACCOB M0 UX HA3BaHUSAM B COOTBETCTBHHU C
MEXIYHAPOTHON HOMEHKIIATYPOU:

a) METUII0EH301
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0) aHUJTMH

B) 3-MeTuiOyTaHaAb

T') HUKJIOTE€KCEH

1) 6yragueH-1,2

¢) 2-MeTHanponaHo-1

K) OyTuH-1

3) aMUHOYKCYCHasl KUCIIOTa

3. CocraBpTe YypaBHCHHS XHMHUYCCKUX pEAKIHUHA COTJIACHO CXEMe

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

VYKaxuTe TUI 1 MEXaHU3M pPEeaKklii, HA30BUTE 00pa30BaBIINECS BEIIECTBA.

4. Onpeaenute MOJICKYJSIpHYIO GOpMyIly BellecTBa, cojaepxkamero 37,5%
yriepoja, 50% kucnopoaa u 12,5% Bogopoaa. OTHOCUTENbHAS TUIOTHOCTH M1ApOB
ATOTO BEIIECTBA MO BOAOPOAY paBHa 16.

5. CkonpKO JUTPOB BOJOpoJa moTpedyercss mis oOpazoBanus 10,2 T
STUJIOBOTO CIUPTAa W3 aleTalbJeruja, €CJIU BBIXOJ MPOAYKTAa PpPEaKIHUU
coctaniset 80%?

2.2.2. Keiicbl

Kelicbl ucnonp3yroTcsi B KadyeCTBE OLICHOYHOTO CPEACTBA B pazjaene 8
MPUKJIAIHOTO  MOXAYJSA, HMX  COAEpPKAHME  ONPENENAEeTCs C  y4ETOM
Mpo(EeCCHOHANIBHOM  HampaBJIeHHOCTH oOpa3zoBarenbHoil mporpammel  CIIO.
[Iprimepbl BO3MOXKHBIX TEM KEHUCOB:

1. Ilorenynenue kiaumaTta U BBICBOOOXKIEHHE Tra3OBbIX THUIPATOB CO JIHA
OK€aHa.

2. Bynymue matepuansl Jj1s aBUa-, MalllMHO- M IPUOOPOCTPOCHUS.

3. HoBble maTepuansl 1151 COTHEYHBIX OaTape.

4. JlekapcTBa Ha OCHOBE PACTUTEJIBHBIX MTPENAPATOB.

5. XHMUYECKUE DIJIEMEHTHI B )KM3HU YEIIOBEKA.

6. Bonopoanas sHepreTuka.

[IpuBenem npumeps! keiicoB nmo xumuu (aBTop ['omybeBa Muna bopucosHa,
yuutesib xumuu, https://urok.1sept.ru/articles/636947).

Keiic Nel. «XJ10p B KH3HU 4€JT0BEKA))

B Slnonuun o6benvHeHHbIMU cujlaMyd HalMoHaIbHOTO MHCTUTYTA 30POBbS
u IlpedexrypHoro ynuBepcurera CUA3yOKH OBUIO MPOBEIECHO HCCIEIOBAHUE.
VY4eHble BBISICHWIM, YTO €CTECTBEHHbIE OpPraHMYECKHE BEIECTBA BCTYMAIOT B
PEaKIMIO C XJIOPUPOBAHHOUN BOJOW M3-TI0JT KpaHa, 00pa3ysl OMACHBIE COCTMHCHHS,
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KOTOPBIE MOTYT CIIY’UTb IPUYMHOMN paka. Takue coenMHEHUs1 Ha3bIBaOTCI MX,
TO ecTb «MyTaren ukce» ninn «HensBecTHblii MyTaren».

3amaHus:

1. Ilpennmoxkxutre cnocoObl yMEHBUIEHUS SIAOBHUTOIO BIUSHUSA XJIOpa B
NIUTHEBOU BOJIE HA OPTraHU3M YEJIOBEKA.

2. Ucxonst u3 cBoeH )KHU3HEHHON MPAaKTUKH, TPUOIU3UTEILHO pacCUUTaNTe,
CKOJIBKO XJIODUPOBAHHOW BOJBI Bbl HCIIOJB3YE€TE€ B TEUEHUE JHS U Uil KaKHUX
reiemn?

3. Kakue opranel uyeigoBeka OOJBIIE BCEr0 CTPAZAlOT OT BO3JEHCTBHUS
xjopa?

4. Kak BiuseT XJOpUPOBAHHAS BOJA HA YEJIOBEKA IPU KyTIaHUU?

5. Haiigute nonogHUTENbHYI0 HWHGOPMALMIO O 3aMEHE XJopa MpHU
o0e33apaxMBaHUM BOJBI.

6. HccnenyiiTe pazauyHble TOBapbl OBITOBOM XHUMHH B CBOEM JOME.
CocTaBbTe CIIUCOK XJIOPCOAEPKAIMX COSAUHEHUHN, YKAKUTE MEPHI 0€3011aCHOCTH
pu pabOTe C HUMH.

Keiic Ne2. «Bogopoaomoouiu — mar B Oyayuiee»

AstoMobmmu Honda FCX Clarity Ha BOJOpOAHBIX TOIUIMBHBIX 3JIEMEHTaX
e3nat no goporam Esporbl ¢ 2009 roga. B 2011 rogy Honda npucoenununace x
eBpoIeiickoMy mapTHepcTBY 3kosoruuHoi sHeprun (Clean Energy Partnership),
[IOCJIE YEro BbIBEJA HA IEPBBIA IUIAH IMPOM3BOACTBO 3KOJOTMYECKH YHUCTBIX
aBToMoOmiei. A Ha Ilsrom MockoBckoMm MexayHapogHoMm aBTocajioHe BA3
MPEACTaBUII CBOIO HOBUHKY «Jlaga-AHTAm» ¢ OarmioHaMu BOAOPOA U KHCIIOPOAA.

3amaHus:

1. Tloyuemy MHOrME aBTOMOOWJIbHBIE KOMIIAHMM  pa3padaThIBAIOT
aBTOMOOMJTH, paboTaroIIre Ha BOJOPOIHOM TOTUTURE?

2. Kak BBIXJIOMHBIEC Ta3bl aBTOMOOUJIEH, pabOTAIOMNUX HA YTIEBOJAOPOIHOM
TOIUIMBE, BIIUSAIOT Ha 3JOPOBbE YEJIOBEKA?

3. Kakue «+» 1 «—» Bbl BUIUTE Y BOJAOPOIOMOOUIIECH?

4. Haitnute HOMOTHUTEIBHYIO0 HH(POPMAIIHIO 00 UX YCTPONCTRE.

5. Ecnu B Bamell cemMbe WM y BalllUX 3HAKOMBIX €CTh aBTOMOOWIIH,
MOJICYMTANTE, CKOJBKO MPHUOIU3UTENLHO JTUTPOB OEH3MHA, Ta3a U KaKoW MapKu
UCIIOJIb3YETE €KETHEBHO.

6. Kakue BemiecTBa U B KAKOM KOJIMYECTBE MOTYT HaXOJUTHCS B BBIXJIOTHBIX
ra3ax BalllixX aBTOMOOWIIEH?

2.2.3. Y4eOHO-HucCIeA0BaATEIbCKUH TPOEKT

VY4eOHO-UCCIeI0BATETBLCKIN MPOEKT SBIISIETCS OCHOBHBIM CIIOCOOOM OIEHKH
pe3ynbTaToB 00y4YeHUs, CHOPMHUPOBAHHBIX y OOYYAIONIUXCS B XOJI€ OCBOCHHUS
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NPUKIAAHOTO MOAyds XumMuu B pazaenax 9.1. m 9.2. HccnepoBanue u
XUMUYECKUN aHamn3 O00BEKTOB Omocheprl/TexHochepsl (¢ ydeTom Oymaymien
po(hecCHOHABHOM e TEIBHOCTH).

[IpuBeneM mpuMep TPOEKTHOTO 3aJaHus, padoTa HAA KOTOPHIM
HAYMHAETCsl C Hauaja pasjielia, a JICTAIbHOE BBIMIOJHECHHUE 3a/IaHUi B TpyMNIax u
obopmIICHHE PE3YIhTATOB IPOCKTHOW JEATCIHHOCTH MPOU3BOIUTCS B KOHIIE
U3Y4YeHUs pasjena.

O6miass Tema TMpoeKTa, MNpHUBEJAEHHAas HIKE, B  JaJbHEHIIEM
JIEKOMITO3UpYyeTCsl 110 (aceTHOMY MPHHIIMITY B 3aBUCUMOCTH OT TIOJydaeMOu
oOy4JaronuMucs crenuaibHOoCTH (TIpodeccun), a TakkKe Kakaas TpyIa MOXKET
paccMoTpeTh OoJiee YriayOJIGHHO OJIMH M3 00S3aTeNbHBIX COJIEPIKATEIbHBIX
KOMITOHEHTOB (TIOJITEM) MPOEKTa.

HasBanme mnpoekrTa: cocTaBlieHHE NPOEKTa I[BETHUKA/caga/oropojam B
3aBUCUMOCTH OT COCTaBa MpOaHATN3UPOBAHHBIX TTOYB.

IIpoGaema wucciaenoBaHMsI: OINpEJCICHHE BO3MOXKHOCTH  Pa30MBKU
IIBETHUKAa B COOTBETCTBHHM C JAU3aHEPCKUM 3alpOCOM H HEOOXOIMMOCTH
aJanTaryy TU3aiHEPCKOTO MPOEKTa K TTOYBEHHBIM U KIIMMATHYECKUM YCIOBHUSIM
Ha OCHOBAaHWUW WCCJICAOBAHHMS XHMHYECKOTO COCTaBa IIOYB TPEIJI0KEHHOTO
ydacTka.

Heanr mpoekra: omnpeneiauTh BIMSHUE XHUMHYECKOTO COCTaBa IOYB Ha
NPENJIOKEHHOM y4YacTKe Ha acCCOPTUMEHT pacTeHUU, PEKOMEHIOBAHHBIX K
MOCaJIKe JJIsl peain3aliii BEIOPAaHHOTO AU3aHHEPCKOTO MTPOEKTA.

3agaum npoexra:

1) uccremoBaTh XUMUYECKHA COCTaB, CTPYKTYPY, KHCIOTHOCTh TOYBBI Ha
MIPEIOKECHHOM YYaCTKE;

2) uccneaoBaTh MHCOJISIIUIO OTBEICHHOTO JUTSI [IBETHUKA YYaCTKa;

3) TpenIoKUTh MEpPHI MO YIYUYIIEHUI0 KauyecTBa TOYBHI ITyTEM BHECEHUS
pasIUYHBIX YAOOpPEeHWH W J100aBOK Ha NPEMNJIOKCHHOM YYacTKe B cllydae
HEOOXOIUMOCTH;

4) ompeneauTh aCCOPTUMEHT PACTEHHWH B COOTBETCTBHHM C BBISBICHHBIMH
0COOEHHOCTSIMHU MCCJICIOBAHHOTO y4acTKa M IU3aHEPCKUM 3aIpOCOM;

5) cocTaBUTH OCAIOYHYIO BEIOMOCTb;

6) MOATOTOBUTH U IyOJIMYHO TIPEICTABUTh IIPE3CHTAIIMIO TI0 TEME TIPOSKTa B
KOMaH/Ie.

Pe3yabTarhl 00yueHus:

— ONpenensiTh TMepeYeHb HEOOXOAMMBIX WCCIACAOBAHUN XUMHYECKOTO
cocTaBa II0YB MW YyyacTKa JUIsi COCTAaBJCHUSA WM aJanTallud paHee
pa3paboTaHHOTrO MPOEKTa IBETHUKA,
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— OINKCHIBATh 3aBUCHMOCTh AaCCOPTMMEHTAa pacTeHUH OT KauecTBa
MPeJI0KEHHON TTOYBBI JIJIs1 00yCTPONCTBA IIBETHHUKA;

— CIIOCOOHOCTH HUCIOJIb30BaTh COBPEMEHHBIE CPEJICTBA MOMCKA, aHAIM3a U
uHTepnperanmu  uHOpMaruu, ©  WHPOPMAIMOHHBIE  TEXHOJIOTHH  JIS
BBITTOJIHEHUSI 3a)1a4 ITpodeccroHalibHOM AesTenbHocTH (OK-2);

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

Pe3yabTaT nNpoeKTHOM padoThHI 00yYaromerocs:

— MakeT / BujeoMaTepua / medatHeie cpeactBa / 3D-Moaenn KoCMUYeCcKOi
TEXHOJIOTUH;, TIPE3EHTAIMS Pe3yJbTaTOB HMCCIICIOBAHUS HAa MPO(ECCHOHATBHBIX
KOHKYpCax.

dopMa npeacTABJICHUSA Pe3yJIbTATOB IPOEKTHOM PadoThI:

— 3alMTa TPOEKTa C UCIOJb30BAHUEM CPEJCTB BHU3YyaIM3allUU M|
JEMOHCTpallUU MpoaykTa ( / MakeTa / BUieoMaTepuaia / nedyatHeix cpeacts / 3D-
Moienu (TIpU HAJTUYHH ).

Bo3Mo:kHbIe BApHAHTHI TEM MPOEKTOB:

1. HUccnemoBanue cocraBa MHHEPAIBbHOW BOJBI M PEKOMEHIAIMU IO €€
HCTIOJIb30BAHUIO.

2. HccrnenoBaHue pa3pyliaromiero JICUCTBUS MPUPOAHONM BOJBI Ha
CTPOUTETHHBIC MaTePUAIBI.

3. CocraBiieHH€ MPOEKTA I[BETHUKA/Oropoa/caia B 3aBUCUMOCTH OT COCTaBa
IPOAHATU3UPOBAHHBIX TIOYB B COOTBETCTBUU C JU3aWHEPCKUM 3alPOCOM
(MOHOXpPOMHBIN  IIBETHHK, I[BETHHK  OJHOJICTHUKOB,  MHOTOJICTHUKOB,
JIEKOPATUBHBIN Oropoj U Ip.).

4. CocraBieHue cOallaHCUPOBAHHOTO MEHIO Ha JieHb (HEAeN0) B
3aBUCUMOCTH OT COJICpXKaHUS XHMHUYECKHMX MaKpO M MHKPOIJICMEHTOB B
MPOJTyKTaxX MUTAHUS.

5. UccaenoBanne KayecTBa MUTHEBOI BOJIBI.

6. HccnenoBanue mpoO BOIOMPOBOIHOM BOJIBI HA MPEAMET YCTpPaHEHUS
HKECTKOCTH.

7. YcTpaHeHue JKECTKOCTHU BOJIBI B CEIIbCKOXO3AMCTBEHHOM JIESATEIIbHOCTH.

8. KoHTposh KauecTBa TEXHHUECKOW BOJBI PA3HBIX BUJIOB B COOTBETCTBHH C
Mmetoaukamu o I'OCT.

9. Co3nanue 1eKOpaTUBHOM IITYKATYPKHU.

10. [TurmMeHThI B U3IETUAX U3 CTEKJIA.

11. HccnepgoBanue pa3pyllIalOMIEro JI€UCTBUS BOAbI HA CTPOUTEIbHBIE
MaTepHabl.

12. OueHka COCTOSHMS BO3ayxa pabodeil 30HBI CIeHaINCTa (TEXHOJIOTa,

CTpPOUTENS W T.I., C YYETOM 00JacTH Npo(ecCHOHATBHON AEsTeNbHOCTH) B
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COOTBCTCTBHMHU C HOPpMATUBHBIMH JOKYMCHTaAMH

2.3. Ouenounvle cpeocmea NPOME}CYMOYHOU ammecmayuu no
oucyunaune «Xumusy

[IpomexxyTouHast aTrTecTauus MO AUCHUIUIMHE «XUMHS» MPOBOAUTCA B
dopme sx3amena. Kakplii 5K3aMEeHAIIMOHHBINA OWJIET COCTOUT W3 TPEX 3aJaHuii:
1) Teopernueckoe 3aJaHHE€ B BHJIE BOIPOCA M3 TEOPETUUYECKOIO COACPKAHUS
OCHOBHOT'O M NPHKJIAJHOIO MOJYJIEH; 2) MPaKTUYECKOE 3aJaHHe (COCTaBICHUE
YPAaBHEHHM XUMHUYECKUX PEAKIUA C yYaCTUEM HEOPraHMYECKUX WIIU
OpraHUYECKUX BEWIECTB, B T.4. IEMOYEK MPEBPALICHUNA U KAUYECTBEHHBIX pEeaKIUi
OoOHapYyKEeHUSI; XUMUUECKUX (OPMYIT HEOPTaHUYECKUX U OPTaHUYECKUX BEIECTB,
B T.4. CTPYKTYPHBIX; 3aJaHusi 110 HOMEHKJAType HEOPraHUYEeCKUX |
OpraHUYECKUX BEIIECTB; OLIEHKAa U3MEHEHUSI CKOPOCTU XUMUUYECKON peakiuu u
HalpaBJICHUS CMEIICHUS pPaBHOBECHS C UCIOJb30BaHUEM mnpuHiuna Jle-
[ITatenbe; oOlIEHKAa XUMHUYECKOTO cOCTaBa M OOOCHOBAaHHME MPUMEHUMOCTHU
oObekTa Omo- wiM TexHocdepbl U T.I.); 3) pacueTHas 3amada (pacyeTsl IO
YPaBHEHUIO XUMUYECKUX PEAKIUH, pacyeT MacCOBOM J10JIM (MacChl) XUMUYECKOTO
aneMeHTa (COeIMHEHMs]) B MOJEKysle (CMECH); OmpeleleHUuEe MpOoCTeuIen
dbopMyJIbl OpraHUYeCKOM MOJEKYJbl, UCXOJs U3 3JEMEHTHOro coctaBa (B %);
pacueThl TEemIoOBbIX A(PHEKTOB XUMHUYECKUX pEaKIHil; pacdyeThl 3aBUCUMOCTH
CKOPOCTH XMMHUYECKOU peaKkIuy OT KOHLEHTPALIMKU U TeMIIEpaTyphl U T.I1.).

[IpuBenem nmpumep 3K3aMEHAIIMOHHOTO OMIIeTa.

3aganme 1.

Kakoil pacTBOp HCHONB3YIOT JJIsI KAYECTBEHHOW PEKLMUHU OIpEIeIICHUS
XJIOPUIOB, OpOMUIOB, oauaoB? Hanummre ypaBHEHUs peakuuii U 00OCHYMTE
OTBET.

3axanue 2.

JlaHa cxema npeBpaleHui.

C2H5OH AI203, 400°_) X1 KMnO4, H20, O-20°_) X2 HBr (u36.), LN X3 t_ STHH —
—>C2H4O

[TponuiuTe Bce peakuuu U onpeaeauTs Bemectra X1, X2, X3.

3aganme 3.

Ornpenenure MaccoBbI€ 10U XMMUYECKUX 3JIEMEHTOB B OKCUJE ATIOMUHUS
Al;O3 1 BbIpazuTe UX B MPOILICHTAX.
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3akioueHue

Takum o00pa3om, (POHI OIEHOYHBIX CPEICTB IO AWCIUIUIMHE «XUMUSD)
COCTOUT W3 OIIEHOYHBIX CPEACTB TEKYIIETro, pyOeKHOTo (TeMaTH4eCKOro)
KOHTPOJISL ¥ 33JJaHUM TPOMEKYTOUHOM aTTeCTAIUH.

B ydeOHO-MeTOIMYECKOM KOMIUIEKCE TPUBEACHBI TPUMEPHI 3aJaHU,
KOTOpBIE SBJISAIOTCS MOJEIbHBIMU. Kaxapli mpernoaaBaTeib, B CBOIO O4epelb, B
paMKax CBOEH METOJIMYECKOM JESTEIIbHOCTU caM MPOEKTUPYET U pa3padaThiBacT
cpencTBa 00yUeHHUs U KOHTPOJIS, a TAK)KE BHIOMPACT METOIbI M OPTAaHU3AIMOHHBIC
bopmbI UCXOISI u3 OpraHU3aIlMOHHO-TIEITarOTUUECKUX yCJIOBUH
00pa3oBaTENbHOTO MPOIECCa, COOCTBEHHOTO ONBITA, YPOBHS MOATOTOBICHHOCTH
Y MOTHUBAIUU CTYIECHTOB.
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