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1. ITacmopT OLEHOYHBIX CPEACTB MO AUCHUIIMHE «XUMHSD

Hnst  gopMupoBaHusi, KOHTPOJS M OLEHKH pPe3yJbTaTOB OCBOCHHS
0011e00pa30BaTeIbHON AUCIUIUIMHBI « XUMUsD» pazpaboTaHa CUCTEMa OIICHOYHBIX
MeponpusaTaid, yautbiBaromias TpedoBanus @I'OC COO (mpeaMeTHbIC Pe3yabTaThl)
u ®I'OC CIIO (o6mme u mpodeccnoHaTbHbIE KOMITETECHITIH).

BaxxHolt 0COOEHHOCTBIO CIIPOEKTUPOBAHHON CHUCTEMBI OILICHUBAHUS SIBIISICTCS
COTJIACOBAHHOCTh OILICHOYHBIX MEPOINPHUATHI M 3alUIaHUPOBAHHBIX PE3YyJbTATOB
oOyuenusi. Kaxmoe olleHOYHOE MEpONpUATHE HANPaBICHO HAa (POPMUPOBAHUE WU
U3MEpeHUe 3HaHUs / YMEHHS B KOHTEKCTE, YKa3aHHOM B pe3yJibTaTe O0yUeHHUS.

B nucuuminHe «XuMHS» K OCHOBHBIM  OILICHOUHBIM ~ MEPONPUSITUSM
OTHOCATCS: 3aJlaHUs B TECTOBOM (popMe, MPAKTUUECKUE 3aJaHUsI Ha COCTABIICHHUE
ypaBHEHUH peakInid, KIacCU(PUKAIIUIO 1 HOMEHKJIATYPY XUMHUECKUX COCIUHCHHM,
pacyeTHBIC 3a/ladyu, J1IabOpaTOpHBIE pPAOOTHI, TPAKTUKO- OPHUCHTHPOBAHHBIC
3amanus (pacueTHblE W TEOPETHYECKHE). B MpUKIaTHBIX MOIYNISX B KadecTBeE
OIICHOYHBIX ~ MEpPOIPUSATUN  TaKKe 3alJIAHUPOBAaHbI KeWchbl H  ydeOHO-
UCCIIEOBATEIbCKUE TTPOCKTHI.

Peanu3zanusi oeHOYHBIX MEPONPUATUN MO XUMUHU 3alLUIAaHUPOBAHA B paMKax
TEKYIET0, pyOeKHOTO (TEMATHUYECKOI0) KOHTPOJIS U MPOMEKYTOYHOM aTTeCTalluu
1O AUCIUILIMHE.

Cucrtema OIEHOYHBIX MEPOINPHUITHI MO XUMHUHU MPEJCTaBIeHa B IMACIOPTE
OIICHOYHBIX CcpeacTB (Tabnuia 1).



Tab6muma 1. [TacmopT OIEHOYHBIX CPECTB MO TUCIHUILTNHE «XuMuss» (BapuanT 2)

Ne Mopnyas / Paznen / Tema PesyabraTt 00y4yenust THIbI OIEHOYHBIX MEPONIPUATHH
1 OcHoOBHOE coepkanmne
1 [Pa3zpen 1. OcHoBbl cTpoennst |@opmyaupoBaTh 0a30Bbie NOHATHSA
BellecTBa ¥ 3AKOHBI XMMHMH
1.1 |Crpoenue aromoB xumuueckux |CocraBnare xumuueckue popmyisl | 1. Tect «CTpoeHne aToMOB XMMUYECKHX 3JIEMEHTOB M IPUPOJa
3JIEMEHTOB U NIPUPOAA COEUHEHUI B COOTBETCTBUHU CO XUMHUYECKOH CBSI3H».
XMMHMYECKOH CBS3U CTEIEHbIO OKUCIICHUS XUMUYECKUX  |2. 3a7auu Ha COCTABICHUE XMMUUYECKUX (POPMYJT IBYyXaTOMHBIX
3JIEMEHTOB, UCXO/I5 U3 BAJIGHTHOCTH U |COEMHEHUH (OKCUI0B, CYIb(UA0B, TUAPUIOB U T.I1.)
JIEKTPOOTPHULIATEIILHOCTU
1.2 |Ileproanueckuii 3aKOH U XapakTepru30oBaTh XMMUYECKUE [IpakTHKO-OpHEHTUPOBAHHBIE TEOPETUYECKUE 3aJaHUS HA
tabmuna J[.M1. Menneneesa 3JIEMEHTBI B COOTBETCTBUHU C UX XapaKTepU3alnI0 XUMUIECKUX IeMEHTOB: «MeTammyeckue /
ITOJIO’KEHUEM B IIEPUOANYECKON HEMETAJUIMYECKUE CBOMCTBA, JIEKTPOOTPHULIATEIBHOCTD U
CUCTEME XMMUYECKHUX IJIEMEHTOB CPOZCTBO K 3JIEKTPOHY XUMUYECKHUX 3JIEMEHTOB B COOTBETCTBUE C
.. Menneneesa UX JJIEKTPOHHBIM CTPOCHHUEM U ITOJIOXKEHUEM B IEPUOJUUECKON
cucreme xuMuueckux aiemenTos /.M. MenneneeBa»
2 [Pa3peu 2. Xumuyeckue CocraBasath ypaBHeHus M cxembl | KoHnTposbHasi paGora

peakuuu

XUMHNYECKHUX peakum‘/i

«CTpoe}me BE€IIECTBA U XUHMHYECCKHUE PEAKITUN)




Ne Moayas / Paznen / Tema Pe3yabTaT 00yuenus Tunbl OHEHOYHBIX MEPONPUSITHIA
2.1 |Tunel XMMMUYECKUX peakLui CocTaBiATh peakuu COeANHEHHUS, 1. 3amaun Ha cocTaBICHUE YPABHEHUN PEaKLIU:
pasnoxxeHusi, o0OMeHa, 3aMelleHus, — COE/IMHEHMS], 3aMELLEHUS, Pa3JI0KEeHUs, 0OMEHa U peaKIHii
OKHCIIUTENIbHO-BOCCTAHOBUTENbHbBIE | y4aCTHEM KOMILJICKCHBIX COEMHEHUH (Ha mpumepe
peaxkiuu 1 peakuuu T'HJIPOKCOKOMIUIEKCOB aJIFOMUHUS U [IUHKA);
KOMILIEKCO0Opa30BaHus (Ha MPUMEPE |— OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUii ¢
T'HJIPOKCOKOMIUIEKCOB allIOMUHMSI U |MCIIOJIB30BAHUEM METO/1a SJIEKTPOHHOTO OanaHca;
L[MHKA) C y4aCTUEM HEOPraHUYECKUX |— C yYAaCTHEM KOMIUJIEKCHBIX COEIMHEHUH (Ha IpUMepe
BEIIECTB TUIPOKCOKOMITJIEKCOB IIMHKA U aJTIOMUHUS).
2. 3ajayy Ha pacyeT KOJINYECTBEHHBIX XapaKTEPUCTHK IPOAYKTa
pEaKIMU COeAMHEHUS; MAaCCOBOM MJIM 0OBbEMHOM J10JIU BBIXOJA
IPOAYKTa PeaKkIMK COEUHEHUS OT TEOPETHUECKH BO3MOXKHOTO;
00BEMHBIX OTHOLIEHUH ra30B; KOJUYECTBEHHBIX XapaKTEPUCTUK
UCXOJHBIX BELECTB U MPOJYKTOB pPEeaKLIUU; Macchl (00beEM,
KOJIMYECTBO BEILLECTBA) MPOIYKTa PEAKIIUU, €CIIA OJTHO U3
BEILIECTB JIaHO B BUJIE PACTBOPA C ONPEAECIEHHON MAaCCOBOU JIOJIEH
PacTBOPEHHOTO BELLIECTBA
2.2 |DneKkTpoauTHYeCcKas CocraBnaTh ypaBHEeHUs XUMHUECKUX | 1. 3ajaHus Ha COCTABIIEHUE MOJIEKYJISIPHBIX U MOHHBIX PEAKLIUH C
JUCCOLMAIMS U MOHHBIA OOMEH | peaKIMi HOHHOTO 0OMEHA C yYaCTHUEM |y4aCTUEM OKCHJIOB, KUCIIOT, OCHOBAHUM U COJIEH, HOHHBIX
HEOpPraHUYECKUX BEILIECTB peakuuii TuIpoIn3a Colei, ycTaHOBIECHUE U3MEHEHUS
KHUCJIIOTHOCTH CPEJIbL.
2. JJaboparopHas padota «Peakuuu ruiposinza»
3 (Pa3pea 3. CTpoeHue u HccnenoBathb cTpoenne u coiictBa | KonTposbHas padora «CBoiicTBa HEOPraHUYeCKUX BellecTB)

CBOMCTBA HEOPraHUYECKHUX
BelllecTB

HEOPraHMIE€CKHUX BECIICCTB




Moayas / Paznen / Tema

Pe3yabTaT 00yuenus

Tunbl OLEHOYHBIX MEPONIPUATHIA

3.1

Knaccudukanus, HoMeHKIaTypa
U CTPOCHHE HEOPTaHUUYECKHUX
BEIIIECTB

KrnaccudunupoBats HeopraHmueckue
BEIIECTBA B COOTBETCTBUU C UX
CTPOCHUEM

1. Tect «HomeHknaTypa 1 Ha3BaHHE HEOPTaHUYECKUX BEIIECTB
UCXO0JI U3 UX XUMHUYECKOH (pOpMyJIbl MIIM COCTaBIIEHUE
XUMHUYECKON (OPMYIIbI UCXOsl U3 HAa3BaHUS BEILECTBA I10
MEXAYHAPOJAHON MU TPUBUAIBHOW HOMEHKIIATYPE».

2. 3ajauy Ha pacyeT MaccoBOM J10JIM (MacChl) XUMUYECKOTO
3JIEMEHTa (COeAMHEHNUs) B MOJIEKYJIe (CMeCH).

3. IlpakTrueckue 3aaHust o KjacCU(PUKaLUU, HOMEHKIATYpe U
XUMHYECKUM (pOpMysiaM HEOPraHUYECKUX BELIECTB Pa3IUUHbIX
KJIaCCOB.

4. IIpakTHyeckue 3aJaHus Ha ONpeAeICHUEe XUMUYECKOH
AKTUBHOCTH BEIIECTB B 3aBUCUMOCTH BUJIa XMMUYECKOH CBSA3H U
TUIA KPUCTAJUIMYECKOMN PEIIETKH

32

DOU3NKO-XMMHUYECKHE CBOMCTBA
HCOPraHUYCCKUX BCHICCTB

YcraHaBiuBaTh 3aBUCUMOCTD
(U3NKO-XMMHUYECKHX CBOWUCTB
HEOPraHUYECKHUX BEILIECTB OT
CTPOCHHMS aTOMOB M MOJIEKYJI, 4 TAKKE
THIIA KPUCTAIUITMYECKON PELIETKH

1. Tect «OcOOEHHOCTH XMMHUECKUX CBOMCTB OKCUIOB, KUCIIOT,
OCHOBaHUM, aM(QOTEPHBIX THAPOKCUIOB U COJICII.

2. 3ajiaHus Ha COCTaBIICHUE YPABHEHUI XUMUYECKUX PEAKIINii C
Y4aCTHEM MPOCTHIX U CIOXKHBIX HEOPTaHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAJIJIOB ¥ aM(DOTEPHBIX JIEMEHTOB;
HEOPTaHMYECKUX KUCIIOT, OCHOBAHUN U aM(POTEPHBIX
TUAPOKCHUIOB, HEOPTAHUYECKUX COJIeH, XapaKTEePU3YIOIINUX HX
CBOICTBa U CITIOCOOBI MOTYyYCHUSI.

3. IIpakTHKO-OpUEHTHUPOBAHHBIE TEOPETUUECKUE 3a/1aHNUs Ha
CBOICTBA U MOJy4€HNE HEOPTAHUYECKUX BEILIECTB.

4. Jlaboparopnas pabota «CBoICTBa METAJIIOB M HEMETALIOBY




Ne Mopnyas / Paznes / Tema PesyabraTt 00y4yenus THunbl OHEHOYHBIX MEPONPUSTHH
3.3 |IIpousBoactBo HEopranuyeckux |OOOCHOBBIBATh 3HAUYCHHUE U [TpakTHKO-OpHEHTHPOBAHHBIE 3aJJAHUS IO COCTABIICHUIO
BEIIECTB. 3HaUEHUE U IPUMEHEHHE HEOPraHUYECKUX XMUMHUYECKHUX PEAKIMHA C ydJacTHEM HEOPraHMUECKUX BEILECTB,
IIPUMEHEHHE B ObITY U Ha BEIIECTB B ObITOBOW U UCTIOJIb3YEMBIX Ul UX UACHTU(DHUKALIMY U TPOMBIIUIEHHBIX
IIPOU3BO/ICTBE IIPOU3BOJICTBEHHOMN AESITEIbHOCTH CIO0COOOB IMOJIy4YEHHUS
YeJI0BEeKa X (PU3UKO-XUMHUYECKIMHU
CBOMCTBaMH
4 (Pa3pea 4. CtpoeHue u HccnenoBathb cTpoenne u ceoiictBa |Konrpoabnas pabora
CBOICTBA OPraHUYeCKHX OpPraHH4YecKHX BellecTB «CTpoeHHe U CBOHCTBA OPraHNYeCKUX BelIeCTB)
BellecTB
4.1 |Knaccugukauus, crpoenue nu  |KnaccupunuposaTs opranuueckue 1. 3aganHus Ha COCTaBIICHHE Ha3BAaHUI OPraHMYECKUX COETUHEHHH
HOMEHKJIATypa OPraHUYeCKUX  |BEUIECTBA B COOTBETCTBHH C MX 110 TPUBUAIBHOM WIIM MEKIYHAPOIHON CUCTEMAaTHIECKOM
BEIIECTB CTPOEHUEM HOMEHKJIaType
2. 3ajjaHus Ha COCTaBJIEHUE TMOJHBIX M COKPALIEHHBIX
CTPYKTYPHBIX (POPMYJT OpPraHMYECKUX BELIECTB OTAEIbHBIX
KJIaCcCOB
3. 3agaum Ha ompeeNeHne MPOCTEeHIIeH (GOPMYIIBI OpraHUIECKON
MOJIEKYJIbI, HCXOSl U3 3JIEMEHTHOTO cocTaBa (B %)
4.2 |CsoiicTBa OpraHu4eCcKuX VYcraHaBiIMBaTh 3aBUCUMOCTD 1. 3aaHus Ha cCOCTaBIEHUE YPAaBHEHUNM XUMUYECKUX PEAKIIUI C

COEIUHEHNI

(U3HKO-XUMHUYECKUX CBOKCTB
OPraHM4YeCKHUX BEUIECTB OT CTPOEHUS
MOJIEKYJI

Y4aCTUEM OPraHNYCCKUX BCIICCTB HA OCHOBAHUHU UX COCTaBa U
CTPOCHHUSL.

2. 3ajaHus HA COCTaBJICHUE YPABHCHUH XUMHUCCKUX PEAKIINH,
WLTIOCTPUPYIOIIUX XUMUYECKUE CBOMCTBA C YY4ETOM MEXaHU3MOB
NPOTEKAHUS JAHHBIX PEAKIMI U TEHETUYCCKON CBSI3U




Ne Mopnyas / Paznes / Tema PesyabraTt 00y4yenus THunbl OHEHOYHBIX MEPONPUSTHH
OpPraHUYECKUX BEIIECTB Pa3HbIX KJIACCOB
3. PacueTHble 3a7jauyl 110 ypaBHEHUSAM peaKIUil ¢ yuacTUeM
OpPraHUYECKUX BEIIECTB.
4. JIaboparopHas pabota «[lomyueHue 3TuineHa U U3y4eHue ero
CBOMCTB»

4.3 |OpraHunyeckue BelIeCTBa B OO00CHOBBIBATH 3HAUYEHUE U [TpakTHKO-OpHEHTHPOBAHHBIE 3aJ]aHUS TI0 COCTABIICHUIO
KHU3HCACATCIIbHOCTH UCJIOBCKA. |IIPUMCHCHUC OPIraHNYCCKUX BECUICCTB | XMMUUYCCKHUX peaKIlI/If/'I C Y4aCTUEM OPraHn4CCKHX BCIICCTB,
[Tpon3BOACTBO M MPUMEHEHUE  |B OBITOBOI U POU3BOICTBEHHOM UCTIONB3YEMBIX JUIS UX UACHTU(DUKAIIH B OBITY U
OpraHn4€CKuXx BCUICCTB B JACATCIBbHOCTH 4YCJIOBEKA UX (1)I/I3I/IKO- IMPOMBIIIJIICHHOCTH.

MMPOMBIIIIJIICHHOCTHU XUMHUYECKIMH CBOMCTBAMH
S |Pa3pen 5. Kunernyeckue u Hccaenosars paBHOBeCcHE U Kontpoabnas padora
TepMOAUHAMHYECKHE CKOPOCTb XMMHMYECKHX peakui «CKopocTh XMMMYECKOM PeaKkiuy U XMuMHYecKoe
3aKOHOMEPHOCTH IIPOTEKAHUS PaBHOBeCHEe»
XHUMHYECKHX peaKkuui
5.1 |Kunernueckue 3akonomepHoctu |MccnenoBars Biausinue koHreHTpanuu | 1. Jlaboparopuas padborta Ha BEIOOD:

MMPOTCKAHUA XUMHUYCCKUX
peakuui

pearupyrounux BenecTB u
TEeMIIepaTyphbl Ha CKOPOCTh
XUMUYECKUX pPEeaKIUi

— «OrnpesneneHne 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT
KOHIIEHTPALUH PEarupyrolnX BEIIECTBY;

— «OrnpeneneHune 3aBUCUMOCTH CKOPOCTH PEAKLIUU OT
TEMIIEpPaTypbl».

2. ITpakTUKO-OpHEHTUPOBAHHbBIE TEOPETUUECKHUE 3aJaHUs HA
aHau3 (PaKTOPOB, BIUSAIOMINX HA U3BMEHEHUE CKOPOCTH
XUMHYECKON PeaKIuu




Ne Mopnyas / Paznes / Tema PesyabraTt 00y4yenus THunbl OHEHOYHBIX MEPONPUSTHH
5.2 |TepmoauHamuyeckue HccnenoBaTh BIUSHUE U3MEHEHUS 1. 3amaun Ha pacueThl TEIUIOBBIX YPPEKTOB XUMHUUECKHUX pPEaKIIUi
3aKOHOMEPHOCTH MIPOTEKAHUs  |KOHUEHTpAIMU BEUIECTB, PEAKLIUU U Ollpe/ieJICHHe TUIa peakiuu (1o TerioBoMy 3h(exTy: sK30- U
XUMHUYECKUX PEAKIUH. Cpelbl ¥ TEMIIEpaTyphl HAa CMEIICHHUE | IHAOTEPMHUUECKUE).
PaBHOBecue xumMHuecKux XUMHUYECKOTO paBHOBECUS 2. IIpakTUKO-OpHEHTUPOBAHHBIE 33/1aHUS HA IPUMEHEHUE
peakuuii npunuuna Jle-Illatense 11 HaX0XKAEHUS HAIIPaBICHUS
CMEIIIEHHS PaBHOBECHSI XUMUYECKON PEAKIINU U aHAIHU3
($akTOpOB, BIHAIOIINX HA CMEIIEHUE XMMHUECKOIO PABHOBECHSL.
3. JlabopaTtopHas padota «/3ydeHnue BIUSHUS pa3IuYHbIX
(bakTOpOB Ha CMEIIEHUE XUMUYECKOTO PAaBHOBECHS
6 |Pa3gen 6. IncnepcHbie HUccaenoBars qucnepcHbie cucteMbl | KoHTposibHas padoTa no teme «/(ucnepcHbie CHCTEMbD)
CHCTEeMbI
6.1 |ducnepcHbie CUCTEMBI U PaznuuaTe HCTUHHBIE PACTBOPHI, 1. 3agaun Ha TPUTOTOBJIICHUE PACTBOPOB.
(baKTOpBI UX YCTOHYUBOCTH KOJUIOM/IHBIE PACTBOPHI U 2. IIpakTHKO-OpHEHTUPOBAHHBIE PACUETHBIC 3a/IaHUS Ha
rpy0oaucrepcHble CUCTEMBI Ha JUCTIEPCHBIE CUCTEMBI, UCTIOTIb3yeMble B OBITOBON U
OCHOBE XUMHYECKOI'0 SKCIIEPUMEHTA  |[POU3BOICTBEHHOM IE€ATEIbHOCTH YEJIOBEKA.
6.2 |HccnenoBanue CBOWCTB HccnenoBath GU3MKO-XUMHUYECKHE JlaGopaTopHas pabota (Ha BEIOOD):
JUCIIEPCHBIX CUCTEM CBOMCTBA pa3IMYHbIX BUIOB — IIpuroroBieHue pacTBOPOB;
JUCIIEPCHBIX CUCTEM — HccnenoBanue AUCIIEPCHBIX CUCTEM.
7 HccaexoBaTh CBOWCTBA

Pa3zgen 7. KauecTBeHHEIE
peakuuu 00HapyKeHHUs
OpPraHNu4yecKux u
HEOPraHU4eCKHUX BellecTB

OpPraHuYecKNX H HEOPraHMYeCKUX
BellleCTB ¢ MCI0JIb30BaHHEeM
Ka4eCTBEeHHbIX peaKkuui

10




Ne Mopnyas / Paznes / Tema PesyabraTt 00y4yenus THunbl OHEHOYHBIX MEPONPUSTHH
7.1 |Obnapyxenue Heopranndeckux |MccnenoBath kauecTBeHHBIE peakuuu | 1. JlabopaTopHas padora (Ha BEIOOD):
KaTUOHOB U aHUOHOB HEOPraHUYECKUX BELIECTB — AHanuTudeckue peakuuu kKatuoHoB [-VI rpymi;
— AHanUTUYECKUE peaKU1 aHUOHOB.
2. [IpakTHueckue 3a1aHKs Ha COCTABJICHUE YPABHEHUN peakuid
oOHapyxeHHs KaTHOHOB [-VI rpynn u aHHOHOB, B T.4. B
MOJICKYJISIPHOM U HOHHOHU popmMax.
7.2 |Obnapyxenue opranndeckux |MccnenoBathk kadecTBeHHBIC peaknuu | 1. JlabopaTopHas padora (Ha BEIOOD):
BELIECTB OTAEJbHBIX KJIACCOB C |OPraHUYECKUX COECAMHEHUM — KayecTBeHHbIE peakIuy Ha OT/JEJIbHbIE KJIACChl OPIraHUYECKUX
HCI0JIb30BAaHNEM KaUECTBEHHBIX |OTJIEIbHbBIX KJIACCOB BEIIIECTB;
peaKuuit — KavecTBeHHBII aHAJIN3 OPraHUYECKUX COCTUHEHUM T10
(GYHKIIMOHATILHBIM TPYTIIaM.
2. [IpakTUueckue 3a1aHKsl Ha COCTABIICHHE Kau€CTBEHHBIX
peakiuii 0OHapyKEeHUS OPraHNYEeCKUX COCTUHEHHIMA
II | IIpodeccHoHaNTbHO-OPHEHTHPOBAHHOE COIePKAHHE (COAepKAHME IPUKJIATHOTO MOXYJIs1)
8 (Pa3smen 8. OuenuBaTtp nocjaeacTBUs ObITOBOH |3ammTa Keiica (¢ yueTom Oyayuieid mpogeccunoHaIbLHOI

Xumus B ObITY H
NMPOM3BO/ICTBEHHOM
AesATeIbHOCTH YeJI0BeKa

U MIPOU3BOICTBEHHOM J1eSITeJILHOCTH
YyeJI0BeKa ¢ MO3UINKA
IKOJIOTMYECKOH 0€30IMacCHOCTH

JeSITeJIbHOCTH)

Xumus B ObITY U
MPOU3BOJICTBEHHON
JEATEILHOCTH YeJI0BEKa

O1eHUBaTh MOCIIENCTBHS OBLITOBOU U
[IPOU3BOICTBECHHOM IEATEILHOCTH
YeJI0BEKa ¢ MMO3HUIUI DKOJIOTNYECKOM
0€3011acCHOCTH

Ketic (¢ yuerom Oynymieii mpodecCHoHaIbHON 1eATeIbHOCTH)
Bo3MokHBIE TEMBI KEHCOB:

1. [TorenneHune kIMMaTa ¥ BBICBOOOXKICHHE T'a30BBIX THAPATOB CO
JTHA OKEaHa.

2. Byaymue MaTepuansl 1Jis aBHa-, MalTuHO- |
pruOOPOCTPOCHUSL.
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Ne Mopnyas / Paznes / Tema PesyabraTt 00y4yenus THunbl OHEHOYHBIX MEPONPUSTHH
3. HoBble MaTepuaibl AJisi COTHEUHBIX OaTtapei.
4. JlekapcTBa Ha OCHOBE PACTUTEIIbHBIX PENAPATOB
9.1 |Pa3gen 9.1. UcciiemoBaHue " HNHTepnipeTHPOBATHL XUMHUYECKHE 3amuTa yueOHO-HCCIe10BATEIbCKOI0 IPOEKTA (C Y4eTOM
XUMHYECKHH aHAJIN3 npoueccol M siBJIeHUs1 B 0uocepe |Oyayuiei mpogecCHOHAIBLHOM 1eATEJbHOCTH)
00beKkTOB OHOCchepbI
9.1.1 |OcHoBbI 1a00paTOPHOIL BbINOMHATE NOTHBINA UK 1. JTaboparopHas pabora «OCHOBBI JTaOOPATOPHON TPAKTHKI.
MIPAKTUKU B MPOPECCHOHANBHBIX |IKCIIEPUMEHTAIBHOTO HCCIIeT0BaHus C |2. TUIIOBBIE pacyeThl IO TEMaTHKE IKCIIEPUMEHTA.
nabopaTopHsIX coOroicHreM TIpaBwil Oe3omacHoro | 3. 3a/1a4u Ha BBIYHCICHUE CPETHEr0 3HAUCHUS
oOparieHus C BeIecTBaMU U AKCIIEPUMEHTAJIbHBIX JIAHHBIX, TOTPEUTHOCTH.
1ab0paTOPHBIM 000PYIOBAaHUEM 4. IlpencraBieHue pe3yabTaToOB SKCIIEPUMEHTA B PA3TNYHOM
dbopwme (Tabnuiia, rpaduk, OTYET, JOKIIA], IPE3CHTALIHS).
9.1.2 | Xumudeckuii aHanu3 po0 Boibl | MicciiemoBaTh XUMUUYECKHH COCTAB 1. Tect «CBOMCTBA U COCTaB BOOBDY.

po0 BOIBI

2. 3ananue « XuMUYECKUI COCTaB BOBI, TUII BOJIBI U CIIOCOOBI e
NPUMEHEHHSD» (C MCIIOJIb30BAaHHEM HOPMATHUBHBIX JIOKYMEHTOB).
3. [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKHUE 3aJaHUS Ha
COCTaB BOJbI M CIIOCOOBI BHIPAKEHUSI KOHLEHTPALUI U ITepecUeT
KOHIIEHTpaIui (C UCIIOJIb30BAaHUEM HOPMATHUBHBIX JJOKYMEHTOB).
4. JIaboparopnas paboTa Ha BBIOOD:

— OuncTKa BOJBI OT 3arps3HEHUH;

— Omnpenenenue pH BOfbI U €€ KUCIOTHOCTH;

— Ompenenenune JKECTKOCTH BOJIbI U CIIOCOOBI €€ yCTPaHSHHUS

12



Moayas / Paznen / Tema

Pe3yabTaT 00yuenus

Tunbl OLEHOYHBIX MEPONIPUATHIA

XUMUYECKHUN KOHTPOJIb
KauecTBa IPOYyKTOB ITUTAHUS

Hccnenosath XHUMHYECKHH COCTaB
IMPOAYKTOB IMUTAHUS

1. Tect «Opranuyeckre ¥ HEOPraHMYECKUE BEIIECTBA, BXOASIIUE
B COCTaB MPOYKTOB MUTAHUSD.

2. IIpakTUKO-OpHUEHTUPOBAHHBIE 33aJaHUS IO KyJIUHAPHON
TEMAaTHKe.

3. JTabopatopHas pabdora (Ha BEIOOD):

— OOHapyKeHHe HUTPATOB B MPOJYKTaX MUTAHUS,

— HMccnenoBanne NpoayKTOB MUTAHUS Ha HATMYUE YTIIEBOIOB
(Myka, TBOpPOT, MOJIOKO, HOTYpT) Ha HaJU4KeE YIJIEBOJOB
(kpaxmaJl, TJIF0K03a, caxapo3a)

9.14

XUMHUYECKUI aHATIN3 TIPO0
MIOYBbI

HccnenoBaTh XMMUYECKUH COCTAB
po0 MOYBBI

1. Tect mo Teme «XUMUYECKUN COCTaB HEOPTAaHHUYECKUX U
OPraHUYeCKUX YIOOPCHUID).

2. 3ananue «B3anMoCBs3b cOCTaBa MOYBBI, TUII IOYBHI U €€
Ha3HAYCHUS.

3. JIabopaTopHas padota (Ha BbIOOD):

— OOHapyKeHHEe HEOPTaHMYECKUX TPUMECEH B TIP00axX MOYBHI;
— Onpenenenne pH BogHOM

BBITSDKKH TTOYBBI, €€ KHCJIOTHOCTH U IIEJIOYHOCTH

HccnenoBanne 00bEKTOB
orocdepsr

HcenenoBaTh XUMUYECKUI COCTAB
00BeKTOB Onocheps! Ha mpuMepe
MPOAYKTOB ITUTAHUS, BOJBI M TIOYBBI

Y4eOHO-HCCIIeI0BATEBCKUI TPOSKT B 00JIACTH UCCIICIOBAHHUS
00BEKTOB OHOChEpHI.

Bo3MoxHBIE TEMBI IIPOCKTOB:

1. UccnenoBanue cocraBa MUHEPAIbHON BOJbI 1 PEKOMEHIAIIUU
10 €€ UCIO0JIb30BaHUIO.

2. UccnenoBanue pa3pyliaroniero AeMcTBUs MPUPOIHOI BOABI HA
CTPOUTEINIbHBIE MaTEePHAIIBI.
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Moayas / Paznen / Tema

Pe3yabTaT 00yuenus

Tunbl OLEHOYHBIX MEPONIPUATHIA

3. CocraBiienue IIPpOCKTa uBeTHHKa/oropona/caz[a B 3aBUCUMOCTH

OT COCTaBa MPOAHAIU3UPOBAHHBIX MTOYB.
4. CocraBieHue cOaaHCHPOBAHHOTO MEHIO Ha JICHb (HEIEI0) B
3aBUCUMOCTH OT COAECPKAHUSA XUMHUYECKUX MAKPO U
MHKPOIJIEMEHTOB B MIPOJIYKTAX MUTAHUS.

5. MccaenoBanue KadeCcTBa MUTHEBOM BOJBIL.

6. ccrienoBanre mpoO BOAOIIPOBOAHON BOIBI HA MTPEIMET
YCTPAHEHHUS KECTKOCTH.

7. YcTpaHeHHE )KECTKOCTH BOJIbI B CENbCKOX035IMCTBEHHON
JIeSITeIbHOCTH

9.2

Pa3zgen 9.2. UcciaenoBanue u
XNMHYeCKHHA aHAJIN3
00bEeKTOB TeXHOC(hepPbI

HNuTepnipeTnpoBaTh XUMHYECKHE
npouecchl U siBJeHNs1 B TexHochepe

Y4eOHo-ncc/Ie10BaTeIbCKHI MPOEKT (€ y4eToM Oyayiei
npodeccHoHAJIbLHOM JeATeJTbHOCTH)

9.2.1

OCHOBBI J1a00OpaTOPHOI
MPAKTUKH B TPO(HECCHOHAIBHBIX
nabopaTopusx

BrInonHATh NOJHBINA MK
AKCIEPUMEHTAIBLHOTO UCCIIEOBAHUS C
coOJTI0ICHUEM TMPaBUIT OE30IIaCHOTO
oOparieHus C BeIecTBaMu U
1a00paTOpPHBIM 000pYIOBaHHEM

1. JIaGopaTtopHas pabora «OCHOBBI JTA0OPATOPHOM MPAKTUKID.
2. TuroBsie pacueThl 10 TEMATUKE IKCIICPUMEHTA.

3. 3ajaun Ha BBIYMCIICHUE CPETHETO 3HAUCHUS
IKCIEPUMEHTAIBHBIX JAHHBIX, TOTPEITHOCTH.

4. [IpencraBneHue pe3yabTaToOB SKCIIEPUMEHTA B PA3JINIHOM
dbopme (Tabnuiia, rpaduk, OTYET, JOKIIA], IPE3CHTALIHS).
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Moayas / Paznen / Tema

Pe3yabTaT 00yuenus

Tunbl OLEHOYHBIX MEPONIPUATHIA

9.2.2

XUMHYECKUI aHATIN3 TIPO0
TEXHUYECKOH BOJbI

HccnenoBath XUMHUUYECKHUHA COCTAB
po0 TEXHUYIECKOU BOJIBI

1. 3agaum Ha ONIpeACIICHHE METANIOB, HEOPraHUIECKUX aHHOHOB
Y OPraHUYECKUX BEIIECTB B TEXHUYCCKOM BOJIE PA3HOTO
Ha3HAYECHHS.

2. [IpakTHKO-OPHEHTUPOBAHHBIE TCOPETUYCCKUE 3aaHHSI HA
COCTaB BOJBI M CIIOCOOBI BRIPAKEHUS KOHIICHTPAIIUH U ITepecueT
KOHIICHTPAIWH (C NCITOJIb30BAHUEM HOPMATHBHBIX JJOKYMEHTOB).
3. 3amanue «XUMHUYECKHUH COCTaB TEXHUYSCKOM BOJIBI, TUII BOJIBI U
CIIOCOOBI e MPUMEHEHHS» (C HCIIOIh30BAaHHEM HOPMATHUBHBIX
JIOKYMEHTOB).

4. JJTaboparopHas paboTa (Ha BBIOOp):

— OnpezeneHne XJIOPUI0B METOIOM TUTPOBAHHS B TEXHUYECKOM
BOJIE;

— Omnpenenenne )KeCTKOCTH TEXHUICCKOU BOJIBI METOIOM
TUTPOBAHHUS

923

XUMHYECKUN KOHTPOJIb
KadecTBa BO3yXa

HccenenoBats conepxanue
YIJIEKHUCIIOTO ra3a B BO3yXe

1. Tect o Teme «XUMHUYECKHIA COCTaB aTMOC(HEPHOr0 BO3IyXa U
BO3/yXa paboueit 30HbD).

2. IlpakTUKO-OpHEHTUPOBAHHBIE 3a/JaHUS] HA XUMUYECKHI aHAIIN3
cocTaBa BO31lyXa.

3. JJaGopaTopHas paboTa «OrmnpeaeneHue coaep>kanus
YIJIEKUCIIOTO ra3a B BO3AYyXe

MTOMEIIEHUS IKCIIPECC-METOIOM
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Ne Mopnyas / Paznes / Tema PesyabraTt 00y4yenus THunbl OHEHOYHBIX MEPONPUSTHH
9.2.4 | XuMunyeckuii ananus npod HccnenoBaTh NpoObl MaTepUaioB 1. IlpakTUKO-OpUEHTUPOBAHHBIE 3a/laHUs 10 XUMUYECKOMY
MaTepHaoB CTPOUTENIBLHO- CTPOUTEIBHO-PECTABPALIMOHHON aHaJIu3y MNpod MaTepuanoB CTPOUTEIIbHO-PECTABPALIUOHHOM
pecTaBpaliiOHHOM JesTeNbHOCTU U Tu3aiiHa NeSITeIbHOCTH U In3aiiHa.
NEeSTeILHOCTH U TU3aiiHa 2. JlaboparopHas pabota (Ha BEIOOD):
— M3roToBnenue kpacok (1o100p MUTMEHTOB U CBS3BIBAIOIITUX
BEIIIECTB);
— HccnenoBanue CBOMCTB BSDKYIIMX BEIIECTB HA IPUMEpPE THUIIca
9.2.5 |MccnenoBanue 00BHEKTOB HccenenoBaTh XMMUYECKUI COCTAB Y4eOHO-HCcCIe10BaTeNbCKHII MMPOEKT B 00IaCTH UCCIIETOBAHMS

TexXHOC(hHEpHI

00BEKTOB TEXHOC(EPHI HA TPUMEPE
TEXHUYECKOHN BOJBI U MAaTEPHAIIOB
CTPOUTENIbHO-PECTAaBPALIMOHHOM
NEesATEeIbHOCTH U JU3aiiHa

00BEKTOB TEXHOC(EPHI.

Bo3MmosxHBIE TEMBI IPOEKTOB:

1. KoHTposib kKauecTBa TEXHUYECKOM BOJIbI PA3HBIX BHJIOB B
coorBeTcTBUU ¢ MeToaukamu o ['OCT.

2. Co3naHue 1eKOPaTUBHOMW IITYKAaTypKH.

3. ITurMeHTHI B U3AENUAX U3 CTEKIA.

4. UccnenoBanue pa3pymniaroniero AecTBys BOABI Ha
CTPOUTEIILHBIC MaTEPHAIIBI.

5. OueHka cocTosTHUSA BO3/TyXa paboyeil 30HbI CeIHaINCTa
(TexHoJora, CTPOUTENS | T.II., C YIETOM O0JIaCTH
poeCCHOHAIBHON JACSTEIHHOCTH) B COOTBETCTBUU C
HOPMAaTUBHBIMH JOKYMEHTaMU
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2. OneHo4HbIE CPeACTBA MO JUCHUILIMHE «XUMHUSD»

2.1. OuneHoyHbIe CpeaCTBA TeKYLIEr0 KOHTPOJHA MO0 JUCHMILINHE
«XuMus»

Texkymuii KOHTPOJb PE3yJNbTATOB OOYyYEHHUS MOMKHO OCYUIECTBISATh
pPa3IMYHBIMM METOJaMH M C IOMOILBIO Pa3IUYHbIX OIEHOYHBbIX cpenacTB. [lo
JUCLUIUIMHE «XHMHS» B Ka4€CTBE CPEACTB TEKYIIETO KOHTPOJISI MPUMEHSIOTCS
BOIIPOCHI JJI1 OPTaHU3aLMU YCTHOTO M MUCBMEHHOI'O OIIPOCA, CUCTEMBI 33JIaHNN B
TECTOBOM (hopme, 3a/1auil U YNPaKHEHUs, IPAKTUKO-OPUECHTUPOBAHHbBIC 3aJIaHUS
(TeopeTnyeckue, pacyeTHbIE, CUTYallMOHHbBIE), 1a0OpaTOpHbIe pabOThI U JIpyTHe
OLICHOYHbIe MeponpusaTus. Huxe npuBeneM npuMepsl HEKOTOPBIX U3 HUX.

2.1.1. Cucrembl 3a1aHUI B TECTOBOM (popme

Cucrtema 3amaHuii B TECTOBOM (opme — 3TO cojep)KaTelbHas CUCTEMa,
OXBAaTHIBAIOIIASl B3aWMOCBSI3aHHBIE 3JIEMEHTHI 3HAHUU. B oTimuyue oT TECTOB, B
CUCTEMAX 3aJaHUI BEPOSATHOCTH IPABUJIBHOTO OTBETA HA MOCIIECAYIOUIEE 3aJaHUE
MO>KET 3aBUCETh OT BEPOATHOCTH IIPABMIIBHOTO OTBETA HA NIPEABIAYIINE 3a1aHHUS.

Jlis Toro 4troObl Ha OJHOM COJAEPKATEIbHOM MaTepuaje MOXKHO ObLIO
COCTaBUTh HECKOJBKO BapHaHTOB TeCTa, KOHCTPYHPYIOT 0a3y 3amaHuil B
TeCcTOBOM (popme. Ecim ecTh KOMIIBIOTEPHBIE IPOIPAMMbI T€HEPALIMH TECTOB, TO B
porpaMMy CO37aHMs TeCTa BBOJUTCS 0a3a, BKIIOYAOIas B ceOs mapaieabHbIe
0 COAEP)KaHWIO U TPYJHOCTH BApHAHTBI OJTHOTO M TOrO XK€ 3aJaHus. ITO
O3HAYaeT, YTO NPOBEpPKa 3HAHUS MPU3HAKOB, CBOWCTB, cOCTaBa, (YHKUIUN
OJIHOTHUITHBIX OOBEKTOB MOXKET OBITh OpPraHM30BaHa Ha 0a3e OJHOrO M TOTO Ke
3aJlaHusl, MEHSIOIIEIO0 B CBOEM TEKCTE TOJbKO Ha3BaHUE ITHX OOBEKTOB. JTHU
3aJlaHus Ha3bIBalOT (PaCETHBIMHU, T.€. UMEIOIIUMHU [IEPEMEHHBIC 2JIEMEHTBHI.

[IpuBenemM mpuMep CHCTEMBI 3aJaHH B TECTOBOW (opMe, BKIIOYAIOIICH
dacernble 3aganus ((haceTsl B 3a1aHNHU 3aKIIOYEHBI B (DUTYPHBIE CKOOKH).

HasBanue tembl Tema 1.1 «CtpoeHne aTOMOB XUMAYECKUX
AJIEMEHTOB U PUPOJA XUMUUECKOHN CBS3U»

PesynbTar 00yuenus | CocTaBisaTh XUMUYECKHE (OPMYIIBI COCAMHEHUN
B COOTBETCTBHM CO CTEIECHBIO OKHUCIICHUS
XUMHYECKUX DJIEMEHTOB, HCXO/S U3 BAJIEHTHOCTH
U DJIEKTPOOTPULIATEIILHOCTH

OO0111e KOMIETEHIIUN OK 01

BeiOepure oauH NPaBU/IbHBIN OTBET:
1. Atombl C 1 S1 UMEIOT OAUHAKOBOE YHUCIIO:
17



A) HENUTPOHOB B siApe

b) sHepreTuyeckux ypoBHeit

B) snexTpoHOB Ha BHEIIHEM SHEpPreTHYeckoM ypoBHeE I)

3JIEKTPOHOB

2. B psany xumuyeckux 3nemeHToB Li—-Be-B—C meTtannuueckue cBoMCTBA:

A) ycunuBarotcs

b) ociiaGearoT B)

HE MEHSIOTCS

') u3MeHst0TCS MEPUOINIECKU

3. K s-a;iemeHTaM OTHOCUTCH:

A)K

b) S B)

Fel)

Br

4. ITytem coenrHeHUs aTOMOB 11071 HoMepoM 11 u 17 oGpa3yercs BEmecTBO
C XMMHUYECKOU CBS3bIO:

A) noHHom

b) koBanenTHo# nosspHoit B)

KOBAJIEHTHOM HENOJIApHOi1 )

METAJNIMYECKOU

5. {KOJWYECTBO DJICKTPOHOB B aTOME; KOJUYECTBO HSHEPreTUUYECKUX
YPOBHEMN; KOJHUYECTBO JJIEKTPOHOB HA TMOCJIEAHEM HHEPreTUYECKOM YpPOBHE;
KOJIMYECTBO MTPOTOHOB B SIJIPE aTOMa} COOTBETCTBYET

A) Homepy nepuona b)

HOMEpPY TPYyHIIbI

B) nopsnkoBomy HOMEpY

6. {xmopumy Oapwus, aTMasy, aMMHaKy, CEpHOU KHCIIOTE } COOTBETCTBYET

A) noHHasi XUMHYECKasi CBA3b

b) koBasieHTHas MoJIApHas XUMU4YecKas CBA3b B)

KOBQJICHTHAs HEMOJISIpPHAS. XUMUYECKAs CBS3b

7. {cBsi3b, OOpa30BaHHAsA 32 CUET 00pa30BaHUS OOIIMX IECKTPOHHBIX Tap;
CBsI3b, OOpa30BaHHAS 3a CUET 00OOIIECTBICHHS BaJICHTHBIX JJICKTPOHOB; CBS3b,
00pa3zoBaHHAS 3a CUET PICKTPOCTATHUCCKUX CHJI TIPUTSDKCHHSI | HA3BIBACTCS

A) noHHOI

b) metammueckoit

B) xoBasienTHOM

8. {B mopsiiKe BO3pacTaHUsl METAILIMYECKUX CBOMCTB; B MOPSAKE YObIBAaHUS
paanyca aTOMOB; B OPSJIKE BO3PACTAHUSI KUCIOTHBIX CBOMCTB JIETYYUX
BOJIOPOJIHBIX COEUHEHUH } 3JIEMEHTHI PACIIOJIOKEHBI B PATY
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A) K, Ca, Sc b)

Al, Mg, Na B)

F,CL 1

9. Kakoe u3 cyxxaeHuit BepHo 111 3neMeHToB { VA rpynisl , [IVA rpynmsl,
IA rpynmbi}

A) obmas hopmyna JIeTydero BoAopoaHoro coeauaeHnss RH4

b) He 00pa3yloT eTyunx BOJIOPOAHBIX COCTUHEHUN

B) 1o 3aBepiieHus SHEPreTUIECKOro YPOBHS HE XBAaTAET TPEX IEKTPOHOB

10. Cpenu BemiecTB, yKa3aHHbIX B psaay {NH3, 02, HCI, SOp; CaO, HNO3, C12,

CO2; H2S04, HI, CuCl2, CH4, NH3}KOJII/I‘16CTBO COCIUHCHUHN ¢ KOBAJICHTHOM
MTOJISIPHOM CBSI3bIO0 PABHO

A) Tpem b)

JIBYM

B) uetsipem

11. Xumuyeckas CBs3b B MOJIEKYJIaX {030HA U XJIOPHIA KaIbIUs;, CEpHON
KHUCJIOTHI ¥ XJIOPUAa aMMOHUSI; CEPHOM KHUCIIOTHI U 030Ha} COOTBETCTBEHHO

A) KOBaJIeHTHAas NOJIAPHAS U MOHHAS

b) xoBaneHTHas moJsipHast U KOBAJICHTHAS HETIOJISIpHAS

B) xoBasieHTHast HEOJsIpHAS U HOHHAS

Kak BUIHO M3 MPUBEIEHHOIO MpUMEpa, Kaxaoe (aceTHoe 3aJaHue MOMKET
ObITh MPEOOpPa3oBaHO B HECKOJIBKO PAa3IMYHBIX BAPUAHTOB OJHOTO 3a/IaHMs
TeCcTOBOM cucrtembl. [lpu opraHM3anuum aBTOMAaTU3UPOBAHHOTO TEKYIIETO
KOHTPOJISl TOSBISETCS BO3MOXHOCTh TI'E€HEpalud OOJIBIIOr0  KOJHUYECTBa
BAPDUAHTOB TECTa, IMPU OBTOM 3aJaHUs, TMOJNy4YeHHble u3 Qacera, OyayT
MapAJIIEIBHBI 110 COJICPKAHUIO U TPYTHOCTH.

2.1.2. [IpakTHYecKHe 3aJaHUS U 321a4HU

[IpakTrueckue 3amaHusd M 3a7a4d, 4YacTO WCIOJIb3YEMbIE B KadeCTBE
JTAJTAKTUYECKUX CPEACTB B €CTECTBEHHOHAYUHBIX MUCUHUIUIMHAX, TAKXKE MOTYT
ObITh (paceTHBIMH. B03MOXHO TNpHUMEHEHHE 3a7ad C BapHaHTaMHU OTBETa IS
yI00CTBa OpraHU3aIiK ABTOMATH3UPOBAHHOTO KOHTPOJISL.

[IpakTrueckue 3alaHus U 3a7]a4U MIPEJICTABICHBI B pa3eax:

1. OcHOBBI CTpPOEHHMS BelleCTBA — 3aJ1a4d HA COCTABJIECHHUE XWMHYECKUX
dbopMys1 IByXaTOMHBIX COETMHEHUN (OKCUIOB, CYIb(UIOB, TUIPUIOB U T.I1.).

2. XuMH4YecKHe peaKkiun

2.1. 3agaum Ha COCTABJIEHUE YPABHEHUIN PEaKIUMi: COCIUHEHUS, 3aMEILCHHUS,
pazyioxeHusi, oOMEeHa M peaklMil C ydyacTHeM KOMIUIEKCHBIX COCJIMHEHUU (Ha
npuMepe TUIPOKCOKOMIUIEKCOB ~ QIIOMUHMSI W I[IMHKA); OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIMN C HCIOJB30BAHUEM METOJA AJIEKTPOHHOIO
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OamaHca, C  ydacTUEM  KOMIUIEKCHBIX  COEIMHEHUH  (Ha  mpumepe
I'MJIPOKCOKOMIUIEKCOB IIMHKA U aJTFOMUHUS).

2.2. 3ama4n Ha pacyeT KOJMYECTBEHHBIX XapPAKTEPUCTHUK MPOAYKTA PEAKIINU
COEIMHEHMsI; MaccOBOM WM OOBEMHOM JOJM BbIXOAA MNPOAYKTa pEaKIUU
COCIMHEHUSI OT TEOPETUYECKHM BO3MOXKHOTO; OOBEMHBIX OTHOIICHWN Ta30B;
KOJIMYECTBEHHBIX XapaKTEPUCTUK HMCXOAHBIX BEIIECTB M IPOLYKTOB PEaKIMH;
Macchl (00bEM, KOJMYECTBO BEIIECTBA) MPOAYKTa pEaKUuu, €CIU OAHO U3
BEIIECTB JAHO B BHUJAEC pacTBOpa C OINPEACIICHHOM MacCoOBOM  J10yel
PacTBOPEHHOIO BEILIECTBA.

2.3. 3amaHHMs Ha COCTAaBJICHHE MOJIEKYJSIDHBIX M HOHHBIX DPEaKIuh C
y4acCTUEM OKCHJIOB, KHCJIOT, OCHOBAHUM M COJIEW, NOHHBIX PEAKIHUN THIPOJIN3a
COJIEW, YCTAHOBJIEHUE U3MEHEHUS! KUCIOTHOCTU CPEJIbI.

3. CTtpoeHne U CBOMCTBA HEOPraHUMYECKUX BelleCTB

3.1 3agaun Ha pacueT MaccoBOM JOJM (MAacChl) XMMHUYECKOIO 3JIEMEHTa
(coenuHeHus) B MOJIEKYJIe (CMecH).

3.2. IlpaxkTuueckue 3anaHusi 1O KIacCU(PUKALUK, HOMEHKIAType H
XUMHYECKUM (DOpMyIaM HEOPTaHUIECKUX BEIIECTB PA3TUYHBIX KJIACCOB.

3.3. IIpakTuueckue 3amaHugd Ha ONPEACICHUE XUMHYECKOM aKTUBHOCTHU
BEILIECTB B 3aBUCMMOCTH BHJIa XMMHUYECKOW CBSI3M U THUIA KPUCTALIMYECKOMN
PELIETKH.

3.4. 3amaHus HA COCTABJICHUE YPABHEHUN XUMHUYECKUX PEAKIUI C y4aCTHEM
IIPOCTBIX U CJIOKHBIX HEOPraHUYECKUX BEUIECTB: OKCHJIOB METAJUIOB, HEMETAJIIIOB
U aM(OTEPHBIX 3JIEMEHTOB; HEOPTAaHUYECKUX KUCIOT, OCHOBAHUN U aM(pOTEPHBIX
TMIPOKCUJIOB, HEOPraHUYECKUX COJIEH, XapakTepU3yIOIIMX HX CBOWCTBA H
CIIOCOOBI TTOTyUYEHUSI.

4. CTpoeHue U CBOICTBA OPraHNYeCKUX BeleCTB

4.1. 3amaHusi Ha COCTABJICHHE HA3BAHMM OPraHUYECKUX COCIUHEHHMU IO
TPUBHAIBHOU WJIM MEKIYHAPOIHON CUCTEMATHUECKON HOMEHKIIATYPE;

4.2. 3agaHus Ha COCTABJICHHE IIOJHBIX W COKPAIIECHHBIX CTPYKTYPHBIX
(GopMyJ1 OpraHMYECKUX BEIIECTB OTJEIbHBIX KJIACCOB.

4.3. 3amaum Ha ompezaeneHue MnpocTermeil (GopMynasl OpraHUYECKOi
MOJIEKYJIbI, UCXOJI U3 AIIEMEHTHOTr0 cocTana (B %).

4.5. 3amaHus Ha COCTABJICHHUE YPABHEHNN XUMUYECKUX PEAKIMMI C YYaCTHEM
OpraHWYEeCKUX BEUIECTB HA OCHOBAHMH UX COCTABA U CTPOECHUSI.

4.6. 3amaHus HAa COCTAaBICHHE YPABHECHHM XUMHYECKUX PEaKIUM,
WUTIOCTPUPYIOIIMX XUMHUYECKHUE CBOMCTBA C YYETOM MEXAHU3MOB MPOTEKAHMS
JAHHBIX PEAKUMHA M TEHETUYECKOM CBSI3M OPraHMYECKHUX BEIIECTB Pa3HBIX
KJIACCOB.

4.7. PacueTHble 3a/1a4y 110 YPaBHEHUSAM PEAKIMM C y4aCTUEM OPraHUYECKUX
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BEILECTB.

5. Kunern4eckne ¥ TepMOANHAMMYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS
XUMHYECKUX peaKkuuid

5.1 Ilpaktnueckue 3agaHusl Ha OLUEHKY M3MEHEHHMS CKOPOCTH XMMHUYECKOU
pEAKLIMU M HAIMPABJICHHS CMEIICHUS PABHOBECHSA C MCIIOJIB30BAHUEM IMPUHIUIIA
Jle-lllarense.

5.2 3amauum Ha pacyeThl TEIJIOBBIX A(PPEKTOB XUMUYECKUX PEAKIUA |
OIpezieNIEHUE TUIAa PeaKUH (110 TEII0BOMY 3(D(PEKTY: IK30- U SHJOTEPMUUYECKHUE).

6. IncnepcHbie CHCTEMBI

6.1. 3ajaun Ha TPUTOTOBJICHUE PACTBOPOB.

7. KadyecTBeHHbIe peakuUd OOHAPYKEHUS  OPraHMYeCKUX |
HEOPraHUYeCKHUX BelleCTB

7.1. IlpakTuueckue 3aJaHus Ha COCTABICHUE YpPaBHEHUN peakuui
oOHapyxeHus: KaTMOHOB [-VI rpynnm um aHMOHOB, B T.4. B MOJEKYJISIPHOU H
MOHHOM (popmax.

7.2. llpakThueckue 3aJaHUsl HA COCTABJICHUE KAUYECTBEHHBIX PEAKLIUM
oOHapyXeHUs] OPraHNIECKUX COCTUHEHUH.

9.1. UccnenoBanmne 1 XMMMYECKHUI aHAJIN3 00bEeKTOB OuochepnI

1. TunoBsIe pacyeThl IO TEMATUKE IKCIIEPUMEHTA.

2. 3agauM HAa BBIYMCICHHE CPEOHEr0 3HA4YEHUS JKCIEPUMEHTAJIbHBIX
JTAHHBIX, IOTPEIITHOCTH.

3. 3amanne «XUMHUYECKHH COCTAaB BOJbI, THUII BOJbl U CIIOCOOBI €€
MPUMEHEHUs» (C UCTIOIH30BAHUEM HOPMATUBHBIX JOKYMEHTOB).

4. 3ananne «B3anMOCBA3b COCTaBA MOYBBI, TUIT TOYBBI I €€ HA3HAYECHUS.

9.2. UcciienoBanue U XUMHYECKH AHAJIN3 00bEKTOB TeXHOC(epbl

1. TunoBsie pacyeThl IO TEMATUKE IKCIIEPUMEHTA.

2. 3amauyn Ha BBIUYKMCICHUE CPEIHETO 3HAYEHUS HKCIEPUMEHTAIBHBIX
JTAHHBIX, IOTPEIITHOCTH.

3. 3amauyM Ha OMNpENEICHUE METaUIOB, HEOPraHWYECKUX aHHOHOB U
OPraHUYECKHUX BEIIECTB B TEXHUUECKOW BOJE PAa3HOI0 Ha3HAYCHMUS.

4. 3ananue «XUMUYECKUIA COCTAaB TEXHUYECKOM BOJIbI, TUIT BOJIBI U CIIOCOOBI
ee MPUMEHEHU» (C UCIIOJIb30BAaHUEM HOPMATHUBHBIX JIOKYMEHTOB).

IIpumepsl 32124 10 Pa3HBIM TeMaM JUCHHUILVIHHBI

I. C BapuanTaMu 0TBETOB

1. B peakuuto, TepMoXuMHAYECKOE ypaBHEHUE KoTOopor S + O2 = SO, + 297
kJ[k, Bctynmmwia cepa maccod | r. KonmyecTBo TEmnOThI, BBIACIMBIIECECS MPHU

ATOM, PaBHO:
A) 9,28 xJIx
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b) 74,25 xJIx

B) 29,7 x/Ix

2. YKaXXuTe cOJb, BOJHBIA PACTBOP KOTOPOU UMEET IIECTOYHYIO Cpey

A) cynbdat xanus

b) xnopun antomunus B)

KapOOHAT KaJHsI

3. Omnpenenure Ha3BaHUE BEIIECTBA, IJIaBHAs 1E€Mb KOTOPOIO COCTOUT W3
YEeThIpEX aTOMOB YIJIepoia, COAECPKUT KapOOKCUIIbHYIO IPYIIIY U OJIHY JBONHYIO
CBSI3b, @ TAKKE PAJIUKAIBI METHI U STHUII.

A) 3-metui-3-3TunoyTeH-3-0Bast KUCIO0Ta

b) 3-metui-2-3tundyTeH-3-oBasg KUCIOTa

B) 2-metun-3-3tunOyreH-3-oBast KUCI0Ta

dacerHbIe 321244

4. CoctaBbTe XUMHUYECKHE (DOPMYIIBI IBYXaTOMHBIX COCIUHEHUN: {CHINIUA
Kanplus, rugapun Oapus, cynbdun skeneza (III), oxcun azora (II), oxcun
anmomunus, xjaopun xxenesa (II), autpun 6apus, oxcun prytu (I), okcua cypbMbl
(V); okcun menu (I), xmopun prytu (II), HUTpUA Kanusl, CUIALIK MarHus, TUIPU
amomunus, cynbdua csunna (II), 6pomun numuka, okcun yraepona (I1), okcua
xjaopa (V); autpun Hatpus, noaua meau (I), okcun xpoma (I1), okcup azota (V),
ruapun Hatpus, xuopua xpoma (III), oxcmn kamus, okcua Mmbimbska (I1D),
Cynb(huU IIMHKA } .

5. Ipu B3aumogpeiictBuu {40; 20; 35} T cMecu {cepebpa ¥ IIMHKA; [IMHKA U
MEJIi; MEIH U Keje3a} ¢ CONSTHON KUCIOTON BhISTUIOCh {6,72; 2,24; 5,6} nra3a
(1.y.). Onpenenure MaccoByro 100 (B %) {IIMHKA; MEIH; JKejle3a} B CMECH.

6. YpaBHANTE OKUCIUTEIEHO-BOCCTAHOBUTEIIbHYIO PEAKITHIO

{MnO, + H2SO4 = MnSO4 + O, + H2O;

Zn + K2Cr,07 + H2SO4 = ZnSO4 + Cra(S0O4); + KoSO4 + HoO;

KClO; + S = KCI + SO,} mMeTomoM 37eKTpOHHOTO OallaHca; OMpPEeIeInTe
OKHUCJIUTENb U BOCCTAHOBUTEIIb.

7. Onpenenure MOJEKYJIAPHYIO (OPMYITy YIJIEBOJOPOJA, COAEPHKAIIETO
{80%; 85,7%; 75%} yrnepona. OTHOCUTENbHAS TUIOTHOCTH MapOB BEIIECTBA 1O
{BosOpOY; BO3AYXY; Kuciopoay} pasHa {15; 1,931; 0,5}.

A) C4Hs

b) C:Hs

B) CH4

BonpocureabHbie (popMyTHUPOBKU:

8. Kakast macca ykCyCHOM KUCJIOTHI MOTpeOyeTcs Il CUHTE3a dTuialerara
maccoit 140,8 r. Bwixom sdupa npumure paBHbiM 80% OT TEOpPETHUECKH
BO3MOKHOTO.
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9. KakuM peakTMBOM MOYKHO OTIMYMUTH TJMLEPUH OT IIHOKO3bI? COCTaBbTE
ypaBHEHHE KAau€CTBEHHOHN peakuuu JJIsi OOHApY>KEHUS MHOIOATOMHBIX CIUPTOB
Ha [IpUMepe TNIMLEPUHA.

10. C momor1ipo0 Kakoro peakTHBa MOKHO pacro3HaTh raoreHua-uoHs! (Cl-
, Br-, 1-)? CoctaBbTe ypaBHEHHS KAUECTBEHHBIX PEAKIMI B MOJICKYJSAPHON H
HOHHOMU (popmax. YKakuTe NpU3HAKU PEaKIIU.

3ajmauu, Kak W JpyTrHe JUAAKTUYECKHE 3aJaHhs, MOTYT BBIIOJIHATH
oOydarllyto U KOHTpojupymouyro ¢yHkuuu. Pemenue 3amad MoXeT
OCYILECTBIIATHCS HAa PA3JIMYHBIX TUIIAX U JTaIax 3aHATUH.

2.1.3. IIpakTHKO-OpPHEHTHPOBAHHBIE 3a]aHUA

[IpakTuKO-OpUEHTHPOBAaHHbIE 3alaHus (KaK TEOpEeTHYECKHe, TakK |
pacueTHbIC), HAMpaBICHBl HA pPa3BUTHUE pE3YyNbTaTOB OOy4YEHUS OCHOBHOTO
Monayis (pasaensl: «OCHOBBI CTpPOCHMS BemlecTBa», «CTpPOEHHUE M CBOWCTBA
HEOPraHWYECKUX  /  OpPraHWYeCKUX  BEIIECTBY, «Knnetnueckne  u
TEPMOJMHAMUYECKAE 3aKOHOMEPHOCTH IIPOTEKAHUS XUMHUYECKUX PpEaKLUn»,
«/lucnepcHble CUCTEMBI») U BBISBICHHUE XHUMHUYECKOM CYIIHOCTH OOBEKTOB
IPUPOJIbI, TPOU3BOJACTBA M ObITa, C KOTOPHIMHU YEJIOBEK B3aUMOJICHCTBYET B
IPOLECCE MPAKTUYECKON NeATEIbHOCTH (TPUKIIAJHON MOIYIIb).

[IpakTUKO-OpUEHTUPOBAHHBIE  3aJaHUA  MOXHO  ONPEAECIUTh  Kak
NearorTnYecku nepepadoTaHHbId (PparMeHT MpodeCcCHOHATBLHON NeATEIbHOCTH
cnenuanucta. OHM pa3pabaThIBalOTCS JJIl NPOBEPKH 3HAHUW W yMEHUI
oOy4aromuxcsi AeMCcTBOBAaTh B MPAKTUYECKUX, HETUIMYHBIX, SKCTPEMAJIbHBIX U
apyrux curyauusax. llpmw  usydeHun OUCHHIUIMHBL  «XUMHS»  IPAKTUKO-
OpUEHTHUPOBAaHHBIE 3aJaHUsl IMPUMEHSIOTCA Ui aKTUBU3ALMUU  y4eOHO-
NO3HABATEJIbHON JAESATENPHOCTH OO0YYaloUIMXCs IyTeM «IOTPYKEHUS» HUX B
npoOJeMbl XUMHUYECKUX HCCIEAOBaHUI, BO3HUKABIIMX B HCTOPHH Pa3BUTHS
HayKH, WJIA UMEIOINX TPAKTUYECKOE 3HAYCHUE IS YETIOBEKa.

[IpuBenemM mpuMepsl NMPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUM IO pas3AeiiaMm
«CTpoeHre M CBOWCTBA HEOPraHMYECKHUX BeEIIECTB», «CTpPOCHHE M CBOMCTBA
OPraHUYECKHUX BEILLECTBY.

1. KapOokcurepanus

Haspanue tembl Tema 3.3. «IIpon3BOACTBO HEOPraHUYECKUX
BEIECTB. 3HAUYCHUE U IPUMEHEHHUE B OBITY U Ha
IIPOU3BOJICTBEY

PesynbraT 00ydyeHusi | OOOCHOBBIBaTh ~ 3HAYEHHWE U MPUMEHEHUE
HEOPTaHWYECKUX  BEMIECTB B  OBITOBOM U
MPOU3BOJICTBEHHON JIESATEIBHOCTH YEJIOBEKa MX
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(1)I/I3I/IKO-XI/IMI/ILICCKI/IMI/I CBOMCTBaMU

OO0mue KOMIIETCHIINHT OK 01, OK 02

A 3HakoMO M BaM INOHATHE «KapOokcutepanusi»? B TepamneBTHUYECKUX
LEeJsIX HCIOJIb3YIOT Ta3000pa3zHoe BewiecTBo. [lo 31Ol mpuumHe NOI00HYIO
METOJIMKY HA3bIBAIOT «TA30BBIMH YKOJaMW». JTa METOAMKA HCTOIB3YeTCsS IS
JICUEHUST CePICIHO-COCYTUCTHIX 3a00IeBaHMM, TOBBIIICHUS SJaCTUYHOCTH KOXH.
[ToBbilIeHNE COAEpKAaHUSI STOTO Ta3a B KPOBU TOBOPUT O HEKAYECTBEHHOM
¢yHkun kpoBu. CaMoe yIUBUTENBHOE, YTO OHO HUCIIOJIb3YETCSl B TBEPAOM BUJIE B
NUIIEBON IPOMBIIIIEHHOCTH JIJIs1 XpaHEHUsI U [IEPEBO3KU IPOIYKTOB: PBIOBL, Msica,
MOPOKEHOTO.

3ananue

BoiOepure oauH NPaBU/IbHBIN OTBET:

1. O kakoM BelIECTBE UIIET peUb?

A) yriaexkucielii ra3

b) kucnopon

B) ammuak

2. Kakumu XMMHUYECKUMHU CBOMCTBaMH 00J1a/1a€T 3TO BEILIECTBO?

A) KUCTTOTHBIMU

b) ocHoBHBIMU B)

am(pOTEpHBIMU

3. C 4eM MOKET BCTynaTh BO B3aUMOJICVCTBUE?

A) ¢ BOJI0ii, OCHOBHBIMH OKCUJaMH, LIEI0YaMH, HEKOTOPBIMHU COJIsIMU B)

C BOJIOM, KMCJIOTHBIMHU OKCHJIaMHU, L1I€JI0YaMH, HEKOTOPBIMU cOJIIMU B)

C BOJIOM, KUCIIOTHBIMU OKCH/IAMHU, KUCIIOTaMH, HEKOTOPBIMU COJISIMU

4. C moMoIIbIO KaKoTro BEIIeCTBa €ro MOKHO OOHAPYKUThH?

A) benondranenna

b) 6pomHOiI1 BOzbI

B) n3BecTKOBOM BOIBI

5. IlpuBenute QaxThl, KOTOPHIE TOKA3BIBAIOT OTPUIATETHFHOE BIMSHUE STOTO
ra3a Ha >KeIyJOYHO-KHILIEYHBIN TPAKT YeIOBEKa.

2. IloBapeHHas coJIb

Haszpanue Temsl Tema 3.3. «IIpon3BOACTBO HEOPraHUYECKUX
BEIIECTB. 3HAUCHUE U IPUMEHEHHUE B OBITY U Ha
IIPOU3BOJICTBE

PesynbraT 00yueHusi | OOOCHOBBIBATH  3HAYEHUE W MPUMEHEHHUE
HEOPraHWYECKUX  BEIIECTB B  OBITOBOM U
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HpOH3BOI[CTBCHHOﬁ ACATCIBHOCTH YCJIOBCKA HUX
(1)I/I3I/IKO-XI/IMI/ILICCKI/IMI/I CBOMCTBaMU

OOmme KOMITETCHIINU OK 01, OK 02

N3BecTHO, uTO B MHpe a00bIBaeTcsa mpuMepHo 100 MUUITMOHOB TOHH
MOBAPEHHOM coJii B ToJ. Ha mnumieBble HYXIbl PacXOAYETCAd OKOJIO OIHOM
YETBEPTOM YaCTH 3TOro KosmdecTBa. Kyzaa e uaer ocraibHas COJib?

[ToBapeHHast COTb COBEPIICHHO HEOOXOAMMA MPH MPOU3BOACTBE MSCHBIX U
PHIOHBIX KOHCEPBOB, OHAa HCIOJB3yeTCS B METALUIyPTHUECKON oOTpaciu
MIPOMBIIIJICHHOCTH, TIpH 00pabOTKE MEXOB W Pa3IUYHBIX KOX, B IIpoIiecce
MPUTOTOBJICHUSI MbUIA, MAET [JId TOJYYCHHUS KaJbIIMHUPOBAHHOW COJIbI,
npuMeHsieTcs B Meauimae. OCHOBHOM MOTPeOUTENb COJIM — XMMUYECKask OTPacib
MPOMBIIICHHOCTU. B 3TON 00jacTy uCHonb3yeTcss HE TOJIBKO caMa COJib, HO U
3JIEMEHTHI, COCTaBJISIONIME €€. B mpoliecce 3meKTponn3a ee pacTBopa MOITyYaroT
XJIOp, BOAOpPOA U enkui Hatp. M3 pacTBopa eakoro Hatpa MOIy4darT TBEPAYIO
nieno4ub — kayctuk. CoeuHsist BOJOPOJI C XJIOPOM, MOJTYyYArOT CONSHYIO KUCTIOTY.

3aganme: cocTaBbTe YPABHEHHS], ONMCAHHBIX B TEKCTE PeaKIUii.

3. AeTujieH

Haszpanue Temsl Tema 3.3. «IIpon3BOACTBO HEOPraHUYECKUX
BEIIECTB. 3HAUYCHUE U IPUMEHEHHUE B OBITY U Ha
IIPOU3BOJICTBE

PesynbraT 00yueHusi | OOOCHOBBIBaTh ~ 3HAYEHHWE W MPUMEHECHUE
HEOPTaHWYECKUX  BEMIECTB B  OBITOBOM U
MPOU3BOJICTBEHHON JEATEIHOCTU YeJIOBEKa UX
(U3UKO-XUMUYECKUMHU CBOMCTBAMU

OO0mue KOMIIETCHIINHT OK 01, OK 02

OnHMM U3 caMbIX PACIPOCTPAHEHHBIX CIOCOOOB CBapKH IUIaBIECHUEM
SBJISIETCSL ra30oBasi CBapKa, KOTOpas MPOU3BOAUTCA C OOpa30OBaHMEM TIa30BOI0O
IUIAMEHH B KaHajlax cBapo4yHoil ropenku. (OOpa3oBaHHE TIa30CBapOYHOIO
IUIAMEHH HEBO3MOXKHO 0€3 ras3a aueTwieHa. TeXHUYeCKH aleTHIEeH MOJy4aroT
U3 KapOua KaabIusl.

3aganue

1. OOBsicHUTE, KAaKOW (PU3MYECKUI MMOKA3aTeNb MO3BOJSET UCIOIb30BATh
alleTUJIEH JIJIs1 CBApOYHBIX paboT;

2. CocTaBbTE YpaBHEHUE PEAKLIUN NTOJIyUCHUS alleTUIICHA,

3. CocraBbTE YpaBHEHUE PEAKLIUN TOPEHUS ALICTUIICHA;
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4. Beruncnure 00bEM alieTuiIeHa MOJIy4eHHOr0 U3 KapOu/ia KaibIus Maccon
128 r, coaepxkamiero 5% npumecei, eciu BeIX0J aneTuiaeHa coctapisier 80% ot
TEOPETUYECKHU BO3MOMKHOTO.

4. MoJioYHasl KHCJIOTA

HaszBanue tembl Tema 4.3. «Oprann4yeckue BeIIecTBa B
KU3HEAEATEIbHOCTH YesioBeKa. [Ipon3BoacTeo u
MIPUMEHCHUE OPTaHUYECKUX BEIIECTB B
MIPOMBIIIICHHOCTH

P€3y.]'IBTaT O6y‘lCHPIH OOOCHOBBIBAThH 3HAa4YCHHUC )51 IMIPUMCHCHHC
OPraHU4YCCKUX BCIICCTB B OBITOBOM u
HpOHBBOI[CTBGHHOﬁ ACATCIBHOCTH YCJIOBCKA HX
(1)I/I3I/IKO-XI/IMI/ILICCKI/IMI/I CBOMCTBaMU

OOmme KOMITETCHIINU OK 01, OK 02

[IpoMeXyTOUHBIM TMPOAYKTOM OOMEHa Yy TEIUIOKPOBHBIX >KHBOTHBIX
SIBJISIETCSL MOJIOYHAsI KUCJIOTA. 3arax 3TON KHUCIOThI KPOBOCOCYIIIUE HACEKOMBbIE
YJIaBJIMBAIOT HA 3HAYUTEIHLHOM PACCTOSIHUU.

3ananne

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

2. VYcranoBute (QoOpMyIy MOJIOYHOW KHCIOTBI, KOTOpas IIOMOTaeT
HAaCEKOMBIM HaXOJWUTh TEIUIOKPOBHBIX JKMBOTHBIX, €CJIM MAacCOBBIE JIOJU
3JIEMEHTOB B Hel cocraBisitor: yriaepona — 40,00%, Bomopoma — 6,67%,
kuciopoaa — 53,33%.

3. CocrtaBpTe CTPYKTYypHYIO (OpMYJy MOJIOYHOM KuCIOTh. HazoBute
kucinoty no Homenkinarype MIOITAK.

4. Ha ocHOBaHMM CTPOEHHS MOJIOYHOW KHCIIOTHI CIIEJIATE€ BBIBOJ O €€
XUMHUYECKUX CBOMCTBAX.

5. Halinute B WHTEpHETE WM JPYTrUX MCTOYHUKAX HUHOOPMAIUIO O
MPUMEHEHUU MOJIOYHON KHUCIIOTHI.

2.1.4. 3aganus 1abopPaTOPHBIX PadoT

JlabopaTopHbie pabOTHI SBISIOTCS BOXKHOW YaCThIO y4eOHOTO MpoIecca 1o
JUCHUIUIMHE M CIIOCOOCTBYIOT (OPMUPOBAHHUIO Y OOy4YaIOIIMXCA yMEHUU
UCCJIEIOBaTh XMUMHUYECKUE TPOIECChl U SIBICHUS (IJIAHUPOBATh W MPOBOAUTH
XUMHUUYECKUE DKCIIEPUMEHTBI, MCCIEI0BATh BEIIECTBA M IPOBEPATH TUIIOTE3bI,
oOpabaTpiBaTh M HWHTEPIPETUPOBATH  PE3YJbTAaThl  DKCIIEPUMEHTOB).
JlaGopaTopHble pPabOTBI TO XWMHH TIPEIyCMOTPEHBI B KaXJIOM pasiaelie
OCHOBHOT'O U MPUKJIAJAHOTO MOayJeH (Tadn. 2).

Tabmuma 2. JlabopaTopHbIe pabOTHI IO XUMUHU

26



Pasznen

JlaGopaTopHasi paborta

Paznen 2. Xumuueckue
peaKuu

JlaGoparopHasi padora 1. «Peakiuu
TUAPOITU3A»

Paznen 3. Ctpoenue u
CBOMCTBA HEOPTraHUYECKUX
BELIECTB

JlaGoparopHasi padora 2. «CBolicTBa
METAJJIOB U HEMETAIIJIOB

Paznen 4. Ctpoenue u
CBOMCTBa OPraHUYECKUX
BEILIECTB

JlabopaTopHnasi padora 3. «IlonyueHue
ATUJIEHA U U3YUYEHHE €TO CBOWCTBY

Paznen 5. Kuneruueckue u
TEPMOAUHAMUYECKHUE
3aKOHOMEPHOCTH IMPOTEKAHUS
XAMUYECKUX PEAKIINHI

JlabopaTopHasi padora 4 (Ha BbIOOP)
«OnpeneneHue 3aBUCUMOCTH CKOPOCTH
peaKuuu OT KOHLEHTPALNHU PEArupyromnx
BellecTB» WK «OrnpeieeHne 3aBUCUMOCTH
CKOpPOCTH PEaKINK OT TEMIIEPATYPhI»
JlaGoparopHasi padora 5. «13yueHue
BIIUSTHUS PA3TMYHBIX (DAKTOPOB HA CMEIICHUE
XUMHUUYECKOTO PAaBHOBECUS»

Paznen 6. JlucniepcHsie
CHUCTEMBI

JlabopaTopHasi padora 6 (Ha BbIOOP)
«IIpuroroBneHue pacTBOPOBY WU
«/ccnenoBaHue TUCTIEPCHBIX CUCTEMY

Pasznen 7. KauecTBeHHBIE
peakIu 0OHaApYyKEeHUS
OPraHUYECKUX U
HEOPraHUYECKUX BEIIECTB

JlabopaTopHasi padora 7 (Ha BbIOOP)
«AHAIMTUYECKHE pEaKIIUU KaTUOHOB [-VI
TPYII» WU «AHATUTUYECKUE PEAKIINU
aHUOHOB)

JlabopaTopHasi padora 8 (Ha BbIOOP)
«KadecTBeHHBIE peakIMy Ha OTICITbHBIC
KJIACChl OPTaHUYECKUX BEILIECTB) WJIN
«KauecTBeHHBIN aHAIN3 OPTaHUYECKUX
COETMHEHHM TT0 (YHKIIMOHATIBHBIM TPyIIIaM»»

Paznen 9.1. UccnenoBanue u
XUMHYECKUN aHAJIN3 00BEKTOB
ouocdepsl

JlabopaTopHnasi padora 9. «OCHOBBI
71a060paTOPHOM MPAKTUKM

JlabopaTopHnasi padora 10 (Ha BbIOOD)
«OuncTka BobI OT 3arpsI3HEHUIN
«Omnpenenenue pH Boabl U €€ KUCIOTHOCTH
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«OmnpeneneHue >KeCTKOCTH BOJIBI U CITIOCOOBI
€€ YCTPAHEHUS»

JlabopaTopHasi padora 11 (Ha BbIOOp)
«OOHapy>XKeHHE HUTPATOB B MPOAYKTAX
MTUTAHUS)

«MccnenoBanue NpoAyKTOB MUTAHUS Ha
HaJu4ue yrieBoJ0B (MyKa, TBOPOT, MOJIOKO,
HOTypT) Ha HAJTMYME YTIIEBOJOB (Kpaxmall,
TIIF0K03a, Caxapo3a)»

JlabopaTopHasi padora 12 (Ha BbIOOP)
«O0HapyXxeHre HEOPraHUYECKUX MPUMeceid B
npo0ax MmoYBb)

«Omnpenenenue pH BOJHOM BBITSIKKH ITOYBHI,
€€ KUCJIOTHOCTH U IIEJIOYHOCTH»

Paznen 9.2. UccnenoBanue wu | JlaboparopHasi padora 9. «OCHOBBI
XUMHYECKU aHaln3 OOBEKTOB | TaOOPATOPHOM MPAKTUKI

TeXHOC(EPHI JlabopaTopHnasi padora 10 (Ha BbIOOP)
«OnpeneneHue XJIOpHU10B METOIOM
TUTPOBAHMS B TEXHUYECKOU BOJIE»
«OmnpeneneHue )KeCTKOCTH TEXHUYECKON
BOJIbl METOJIOM TUTPOBAHMUSI»
JlabopaTopHnasi padora 11. «Onpenenenune
CoZIepKaHusl YIIIEKUCIIOro ra3a B BO3yXe
MOMEIICHHS 3KCIIPECC-METOOM
JlaGoparopHasi padora 12 (Ha BbIOOp)
«M3roroBnenue kpacok (og00p NUrMEHTOB
U CBSI3BIBAIOIIUX BEIIECTB))»
«MccnenoBaHre CBOMCTB BSKYIIMX BEIIECTB
Ha [IpUMeEpE TUIICa»

Oo6opynoBanue 1adopaTopuu U pado4ux MecT JI1a00OPaATOPUM: MEH3YPKH,
NUNETKU-KANENbHULIBI, TEPMOMETPbl, MHKPOCKON, JYIbI, IpPEeIMETHbIE U
NOKPOBHBIE CTEKJIA, IUIAHLIETHl I KamelbHbIX peakiuil, (QUIbTpoBaJIbHAsA
Oymara, MpOMBIBAJIKH, CTEKJISIHHbIE NMPOOUPKHU, PE3UHOBbIE NMPOOKH, (POHAPUKH,
HAa0Op pEaKTHWBOB, CTEKJISHHBIC MANTOYKH, INTATUBBI IJS TPOOHPOK; MEpHBIC
IWIMHPHI, BOPOHKU CTEKIISTHHBIE, BOPOHKH JACIUTENbHbBIE IMIHHIpHIeckue (50—
100 ™), crynku c¢ mectukoM, ¢ap@opoBbie YaIIKH, TUHIETH, (QUIBTPHI
OymMakHble, BaTa, MapJys, YacoOBBIE CTEKJa, JJIEKTPOIUIUTKH, JTabopaTOpHBIC
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IITaTUBbI, CIIUPTOBBIE TOPEJKH, CHUYKH, MPUOOp A MOJYyYEHHUs Ta30B (WU
npoOupKa ¢ ra300TBOJIHON TpyOKOH), JepKaTelnu sl IPOOUPOK, CKIISTHKUA JIJIs
XpaHEHUs PEAaKTUBOB, pa3AaTOYHbIE JOTKH; xumudeckue crakanbl (50, 100 u 200
MJ1); IIHATeNd; TUHUETHI, TUT€JIbHbIE IIUIbI; CEKYHIOMEPHI (TaliMephl), MEPHBIE
npobupku (Ha 10—20 mi1) u mepHBIe KOIOBI (25, 50, 100 1 200 M), BoastHas OaHs
(unmu TEpMOCTAT), CTEKIISTHHBIE MTAT0OYKH; KOHUYECKUE KOJIOBI /1711 TUTpoBaHus (50
u 100 Mi); WHAUKATOpHBIC TOJOCKU Uisi ompeneneHus pH u crangaptHas
WHJIMKAaTOpHAs IIKaJIa; YHUBEPCAIbHBIM MHAUKATOp; nunetku Ha 1, 10, 50 mx
(umu nmozaropel Ha 1, 5 u 10 mi), OrOpeTKM IJIsi TUTPOBAHMS, MEIUIIMHCKHUE
mmpuiel Ha 100—150 mut, 1abopatopHble W/HiIK aHATUTUYECKUE Bechl, pH-MeTpsl,
CYIIUWIBHBIN mKad, ¥ Ip. JabopaTopHOE 000PYyI0BaHNE.

[IpuBeneM mpuMepbl J1aOOpaTOPHBIX PadOT Mo pazaeny 2 «XUMHYECKHE
peakuun» U pasgeny 4 «CTpoeHue U CBOMCTBA OPraHUYECKUX BEILIECTBY.

Pazgen 2. Xumnueckue peakuuu. Jlaboparopuas padora 1. «Peakuuu
THAPOJIN32»

HazBauue tembl Tema 2.2. «DNEKTPONTUTHICCKAS TUCCOIUALIS U
WOHHBIN 0OMEH

PesyanaT O6y‘lCHPIH CocTaBniaTh YPaBHCHHUA XHMHYCCKUX PCAKIHUHU
MOHHOTO OOMEHa ¢ yY4aCTHUEM HCOPraHUYCCKHX
BCIICCTB

OO0mue KOMIIETCHIINHT OK 01, OK 02

1. Bonnpochl u1st 1onmycka K JiabopaTopHoil padore

a) chopMymUpyHTE 1ETh TIAHUPYEMOTO IKCIIEPUMEHTA;

0) 00BsICHUTE, KAaKOM ITPOIIECC HA3BIBAIOT TUAPOJIN30M, KAaKOM OH OBIBACT;

B)  OOBSCHUTE, KaKhe  CYIIECTBYIOT  CIIOCOOBI  JIOKa3aTebCTBA
CYILIECTBOBAHUA TMAPOJIM3a HEOPTAaHUYECKUX U OPraHUYECKUX BEIIECTB;

') OOBSCHHUTE, KaK COCTABJISAETCS YPAaBHECHUE THAPOJIN3A;

n) oOwsicuute, yto Takoe pH? Kak 3aBucuT paHHBIM MoKaszaTelb OT
KMCJIOTHOCTH WJIK OCHOBHOCTH CPEBI pACTBOPA;

€) OOBSCHUTE X0/ BBITIOJTHEHUS SKCIIEPUMEHTA 110 PEIICHUIO KaYeCTBEHHBIX
3a/ad;

) TEPEUNCIINTE OCHOBHBIE ACHEKThI COOJIFOACHUS TEXHUKH 0€30IMacHOCTH
pu paboTe ¢ arpeCCUBHBIMM peareHTaMu (TUAPOKCHI HATPHUS).

2. IIpoBeneHue onbITOB

OobopynoBanme u nocyjaa PeakTnBbI
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1. CrexyssHHBIE TPOOUPKH 1.  PacrBop NaOH
2. llraTtuB nmas npoOUpoK 2. PactBop Na;SOq4
3. PactBop AICL;
4.  PactBop Na,COs
5. PactBop Cu(OH)>
6. KucimoTHO-OCHOBHBIN HHAUKATOP

AJITOPUTM NpoBeeHnst onbIiTa Ne 1

Bonpocsl u 3axanus

3aganue Ne 1. B Tpex mpobupkax
110JT HOMEpaMH HaXOJATCS PaCTBOPHI
TPEX COJIEU: XJIOPUJA aTFOMUHMS,
cynbdata HATpHs, KapOOHATA HATPHUS.
He nmonb3ysce Apyrumu peakTuBaMu,
OIpECIIUTE COCTaB Kax 101
POOUPKHU.

1. Iath 0OBsICHEHHE TPOBEICHHBIM
OIbITaM.

2. CocTaBUTh ypABHEHHUS PEAKIIUM,
IPOTEKAOLIUX B IPOOUPKE B
MOJIEKYJIIPHOM Y HOHHOM BUJAX.

AJITOPpUTM NPOBeeHNns onbIiTa Ne 2

Bonpocsel u 3aaHus

3aganue Ne 2. Urto nponsoiizer,
€CII OXJIAJUTh PacTBOP KapOoHaTa
HATpHs WA JOOABUTH K HEMY
TUIAPOKCUJ HATPpUs?

1.1. Hanuts B mpobupky 1-2 mi
pactBopa kapOoHaTa HATpHUs.

1.2. OnycTtuth NpoOUPKY B CTAKaH C
OYEHb XOJIOJTHOW BOJIOM UJIU CHETOM.
1.3. IIpoBeputsb cpeny pacTBoOpa npu
MTOMOIIIM KUCJIOTHO-OCHOBHOTO
WHJUKATOpa.

1.4. JloGaBUTH K pacTBOpY KapOoHaTa

1. Kakoit unauKaTop sydme

M CIIOJIB30BATh JIJIS1 ONIPEIETIEHUS CPEIbI
pactBopa?

2. CocTaBUTh COOTBETCTBYIOIINE
YPAaBHEHUSI XUMHUUYECKHUX PEaKIUi, B
MOJIEKYJIIPHOM U HOHHOM BHJIAX.
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HaTpHA THAPOKCU] HATPH.

AJIrOpUTM NMPOBeEACHUS OnbITAa Ne
3

BOl'[pOC])I H 3aJaHUA

3aganue Ne 3. [IpoOaeMHBI OMBIT.
1.1. B ogny mpoOupKy ¢ pacTBOpOM
cynbdara meau (II) mpunuth
pacTBOp r’MAPOKCUAA HATPUSI.

1.2. Bo BTOpYy10 IPOOHPKY C
pactBopoM cynbdata mean (1)

IPWINTH PACTBOP KapOOHAaTa HATPHSI.

1.3. CpaBHUTH LIBET OOPA3YIOLIUXCS
OCAJIKOB.

1.4. O6paTuTh BHUMaHUE HA
BBIJICJICHHE Ta3a B OJTHON U3
IPOOUPOK.

1.5. Onpenenuthb, OTKyJa MOXKET
BBIJIEATHCS 3TOT ra3?

1.6. [IpoBepuTh KaueCTBEHHBIN
COCTaB rasza ropsueu Jy4uHKOM.
1.7. OOBSCHUTH MPOUCXOAAIICE
SIBJICHUE.

1. CocTaBUTH COOTBETCTBYIOIIUE
YpaBHEHUS XUMUYECKUX PEAKIIMi, B
MOJIEKYJIIPHOM U MOHHOM BHJIaX.

AJIropuTM NMpOBEACHUS ONbITAa Ne
4

BOl'[pOCLI H 3aJaHUA
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3apanue Ne 4., [Ipo6nemuslil onbIT. | 1. OOBSICHUTD IPOUCXO/IAIIECE SIBJICHUE.
1.1. K pactBopy xnopuaa amtomunus | 2. CoCTaBUTh COOTBETCTBYIOILINE
IPWINTH PACTBOP kKapOoHaTa YpPaBHEHUS] XUMUYECKUX PEAKIIN, B
HaTpHUSL. MOJIEKYJISIPHOM U MOHHOM BHJIAX.

3. OTBETUTH HA BOIIPOCHL.

JIns 4ero B MEAMIIMHCKON MPAKTUKE
UCIIOJIB3YIOT PACTBOP MUTHEBOM COJIBI
JUIS1 IOJIOCKAHUS MIPU BOCTIATUTENBHBIX
3aboneBanusx ropia? Kakosa posib
ruapoiausa B npupoae? [louemy pactBop
MbLIa IEHUTCA B BOJE?

3. O0padoTKa pe3yJbTATOB ONBITOB

1. IlpoaHaiu3upoBaTh COOTBETCTBUE IOJYYEHHBIX pE3YyJIbTATOB THUIIAM
ruapoiuza. CaenaTb COOTBETCTBYIOIIUE BHIBO/IBI.

2. CdopmynupoBaTh BBIBOJIBI O 3aBUCHUMOCTH THUIA THUAPOJIHM3a W
KHCJIIOTHOCTHU CPEbI pacTBOPA.

Paznen 4. CrpoeHne uW CBOHCTBA OpPraHUYeCKHX  BelIeCTB.
JlaGopaTopHnasi padora 3. «I[losyuyeHune 3TUIeHA U U3YyUYEeHHE €r0 CBOICTB)

HasBanue tembl Tema 4.2. «CBOMCTBa OPraHUYECKUAX
COCTUHEHUI
PesynbTaT 00yueHusi | YcraHaBiIuBaTh 3aBUCHUMOCTD bu3uKo-

XUMHUUYECKUX CBOMCTB OPraHMYECKHX BEHIECTB OT
CTPOEHHUS MOJIEKYII

OO0mue KOMIIETCHIINHT OK 01, OK 02

1. Bonipocsl 1J1s1 fonycka k JjabopaTopHoii padore

a) chopmynupyiTe 1eb IIaHUPYEMOTO IKCIIEPUMEHTA;

0) 00BACHHUTE, K KAKOMY KJIACCy OPTaHUYECKHUX BEIIECTB OTHOCUTCS ITUJICH;

B) OOBSICHWUTE, KaKMMH XHMHYECKHMMH CBOWCTBAMH O0JIaIal0OT BEIIECTBA
JAHHOTO KJlacca, KakWe Ka4deCTBCHHBIC peaKImuu I WX OOHapyKeHUs
UCTIOB3YIOTCS;

') 00BSICHUTE, KAK MOXHO MOJTYYUTh BEIIECTBA JAHHOTO KJlacca COeMHEHUN
B J1a0OPaTOPHBIX YCIOBUSIX;

1) OOBSICHUTE, U3 YETO COCTOUT MPUOOP ISl MOTYUYEHHUS Ta30B;

€) MEePEeUUCIUTE OCHOBHBIE ACIEKThI COOJIOJICHUS TEXHUKU 0€30MacCHOCTH
npu pabdore c¢ JIBX (3TWiIOBBIA COUPT), arpecCUBHBIMU pearecHTamu
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(KOHI_IGHTpI/IpOBaHHaH CCpHad KI/ICJ'IOTa) ) HarpCBaTCJIbHbBIMU

npubopaMu

(cUpTOBKA).
2. IIpoBeneHne ONbITOB

OO6opynoBanue u nocyaa PeakTuBbl

1. CrekisiHHBIE TPOOUPKH 1.  KonuentpupoBanHsbiii pactBop H2SO4
2. llratuB amns npobupok 2. OTWIOBBIN CITUPT

3. CnuproBka 3. PactBop KMnO4

4. Crnnukn 4. bpoMmHas Bojia

5. Ilecok

Aaroputm nposeaenust onbita Ne 1

Bonpocsl u 3a1anus

1. [TonyunTs 3TUIIEH AETUApPATAIIUEN STUIOBOTO
crupTa, 0OHAPYKUTh €T0, U3yYUTh €r0 CBOMCTBA.
1.1. B npoGupky HamuTh 2—3 MJI 3TUIOBOTO CIIUPTA
U OCTOPOXKHO J100aBUTH 6—9 Ml
KOHILICHTPUPOBAHHOMN CEPHOW KHUCIIOTHI. 3aTEM
BCHITIaTh HEMHOTO MPOKAJIEHHOTO TecKa (MeCOK WU
MEJIKUE KyCOYKH MeM3bI BBOJAT JIJISl TOTO, YTOOBI
MIPEIOTBPATUTH TOTYKH JKUJIKOCTH TP KUIICHHUHN).
3aKpeITh TPOOUPKY MPOOKOH C Ta300TBOTHOM
TpYOKOi1, 3aKPETUTH €€ B IITATHBE U OCTOPOKHO
HarpeTh coiepKuMoe nmpooupku (puc.1)
C2H|

MEeCOK /N

C,H,OH -

S0, 19 ‘

(xomiL) 1

Br,  KMnO,

1. Yto npoucxoaut B
npobupke? YUrto
Habmoxaere?

2. K xakoMy Tumy
XUMHAYECKUX PEAKIUN
OTHOCSTCA 3TH
npouecchl? Kak
Ha3bIBAOTCS?

3. Kak mensiercs okpacka
pactBopoB? [louemy?

4. Kakum miaMeHem
ropurt dtuiieH? [louemy?
5. CocTaBUTh ypaBHEHHUS
MPOTEKAOIINX
IIPOLIECCOB.
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1.2. OcTOpOXHO, PABHOMEPHO HArPETh CMECH.

1.3. B apyryto npoOupky HanenTe 2—3 mi
pa30aBIEHHOTO pacTBOpa epMaHraHaTa Kajius, U
IPOITyCTUTE YEepe3 HEro ras.

1.4. B TpeTbto mpoOUpKy HAIUTH 2—3 MJ1 OpOMHOM
BOJIBI, OITYCTUTh Ta300TBOAHYIO TPYOKY 710 JHA ITOM
POOUPKHU 1 TIPOITYCTUTH Yepe3 OPOMHYIO BOIY
BBIJICIISTFOIIIUIACS Ta3.

1.5. BeiHYTh Ta300TBOAHYIO TPYOKY U3 pacTBOpa U
MOBEPHYTH €€ OTBEPCTHEM KBEPXY, MOKEYb
BBIICIIAIONIMICS Ta3 (puc.2).

C.H;OH (aTuno-
BBI CIIMIPT)

H,S0;

3. O0padoTKa pe3yJbTATOB ONBITOB

1. IIpoananm3upoBaTh COOTBETCTBHE MOJIYYCHHBIX PE3yJIbTaTOB CHOCOOaM
MOJIYYEHUsI HEMPEACNIbHBIX YTJIEBOJOPOAOB psna sTuieHa (ankeHoB). CaenaTh
COOTBETCTBYIOIIMI BBIBOJ.

2. ChopmynupoBath BBIBOJ O GU3UKO-XMMHUYECKUX CBOMCTBAX STHIICHA.

3. CopmynupoBaTh BBIBOJ O CIIOCO0aX OOHAPYKEHUS ITUJICHA.

2.2. OueHoYHbIe cpeacTBAa Py0e:KHOro (TeMAaTH4YeCKOro) KOHTPOJIA IO
AUCUHUILINHE « XUMHUD)

PyOexxHpli  (TEeMaTWYecKuil) KOHTPOJIb TIO  JUCIUIUIMHE  «XUMUDY
poBOAMUTCA B (hOpME KOHTPOJBHBIX pabOT MO pas3jenaM OCHOBHOTO MOAYJS Ha
OTJICTbHBIX 3aHATHSIX, KEHCOB M Y4€OHO-HUCCIIEI0BATEIbCKIX IPOEKTOB.

2.2.1. KoHTpOJIbHBIE PA00THI N0 pa3aejiaMm

KoHnTponbHble pabOTBl 10 XMMHHM KaK OLIEHOYHBIE CPEJICTBA PYyOEkKHOIro
KOHTpPOJISL 3aBEpLIAIOT M3y4YeHHE | WM 2 TeMaTUYEeCKUX Pa3[eloB OCHOBHOIO
MOJTYJISL.

Paznen 2. Xumuueckue peaxkunu. Kontpoabnasi padora «CtpoeHue
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BeLIeCTBA M XMMUYECKHE PeaKkunm)

KoHTposnbHas paboTa cOIepKUT YeThIpe BUAA 3a1aHUA:

1. 3agaun Ha COCTaBIIEHUE XUMUUYECKUX (POPMYII IByXaTOMHBIX COCIMHEHUI
10 UX Ha3BaHUIO.

2. 3aja4u Ha COCTAaBJICHUE YPAaBHEHUW PEAKUUU: COCIUHEHUs, 3aMElICHUS,
pazioKeHus, OOMEHa M peaklUid C Y4yaCTUEM KOMIUIEKCHBIX COCIMHEHUN;
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

3. 3agaHus Ha COCTABJIEHUE MOJEKYJSPHBIX M MOHHBIX PEAKIUN THAPOIU3A
COJIEH, YCTAHOBIICHUE U3MEHEHUS KUCITOTHOCTH CPE/IbI.

4. 3amaun Ha pacyeT KOJUYECTBEHHBIX XapaKTEPUCTHK 10 YpPaBHEHUSM
XUMUYECKAX pEeaKIMii: MacCOBOW WWiIM OOBEMHOW JOJM BBIXOJA TPOIYKTa
peaKIMd COCNMHEHUS OT TEOPETHUYECKU BO3MOXKHOTO; OOBEMHBIX OTHOIICHUMN
ra3oB; KOJMYECTBEHHBIX XAPAKTEPUCTUK MCXOJHBIX BEIIECTB U MPOAYKTOB
peakiuu; Macchl (00beM, KOJIMYECTBO BEIIECTBA) MPOIYKTa PEaKIUU, €CIU OTHO
U3 BEUIECTB JaHO B BHJE pacTBOpa C OIPEACIICHHOM MAacCOBOW JI0JEH
PacTBOPEHHOIO BEILIECTBA.

Paznen 3. CrtpoeHue ¥ CBOMCTBA HEOPraHMYeCKHX BelIECTB.
Koutpoabhasi padora «CBOMCTBAa HEOPraHMYECKHUX BeEIECTB»

KonTtposnbsHas paboTa COIEpKUT TPU BUJIA 3aTaHUIA:

1. 3agaun Ha pacyeT MacCOBOM JOJM (MacChl) XHMHUYECKOTO 3JIEMEHTa
(coenuHeHus) B MOJIEKYJie (CMECH).

2. [IlpakTudeckue 3adaHus MO KiIaccuPUKalMu, HOMEHKJIATYpe U
XUMUYECKUM (POopMyllaM HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB:
ONPENCIICHUE KJIacCa HEOPraHMYECKHX BELIECTB, HA3bIBaTh HEOPraHUYECKUE
COEAMHEHHUS IO MEXIYHAPOIHON U TPUBUAIBLHON HOMEHKJIATYPE MO0 XUMUYECKUM
dbopmynam.

3. 3amaHus HA COCTABJICHUE YPAaBHEHUM XMMHUYECKUX PEAKLUUN C y4aCTUEM
MPOCTBIX U CJI0XHBIX HEOPraHUYECKUX BEUIECTB: OKCHUJIOB METAJUIOB, HEMETAJIJIOB
U aM(pOTEPHBIX DJIEMEHTOB; HEOPraHUYECKUX KUCIIOT, OCHOBAaHUN U aM(DOTEPHBIX
TUAPOKCUIOB, HEOPraHMYECKUX COJEH, XapaKTepU3YyHOUIMX HUX CBOMCTBA U
CIOCOOBI MOTYUYEHUS.

Pazgen 4. CTpoeHue u cBOMCTBA Oprannveckux Bemecrs. KoHTpoabHan
padora «CTpoeHue U CBOICTBAa OPraHMYeCKNX BelleCTB

KoHTposnbHas paboTa COCTOUT U3 MATH BUJIOB 3aJaHUIL:

1. 3agaHusg Ha COCTaBJIICHHME HA3BAaHUW OPraHUYECKMX COEAUHEHHU I10
XUMHUUYECKUM (hopMynaM (B T.4. CTPYKTYPHBIM) C UCTHOJb30BAHUEM TPUBUATIHLHOU
WJIU MEXIYHApOJIHOM CUCTEMAaTUYECKOW HOMEHKJIATYPBI.

2. 3agaHus Ha COCTaBJICHUE TTOJIHBIX M COKPAILIEHHBIX CTPYKTYPHBIX (HOPMYIT
OPraHMYECKUX BEIIECTB OTJEIbHBIX KJIACCOB I10 UX HA3BAHUSIM B COOTBETCTBUU C
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MEXKIYHApPOIHOW HOMEHKJIATYPOM.

3. 3agaun Ha ompeneneHwe npocTediieil  GopMysbl  OpraHUYEeCcKOM
MOJIEKYJIbI, UCXOSl U3 DJIEMEHTHOTO cocTaBa (B %).

4. 3amaHus Ha COCTAaBJICHUME YPABHEHMM XHMHYECKHX PEaKIuM,
WUTIOCTPUPYIOIIUX XUMHUYECKUE CBOMCTBA C YUYETOM MEXaHU3MOB IPOTEKAHUS
JAHHBIX PEAKINI U TeHETUYECKOU CBSI3M OPraHUYECKUX BEUIECTB Pa3HbIX KJIACCOB,
B T.Y. [ICMIOYKH MTPEBPAILICHU.

5. PacueTrHble 3a7ja4u 10 YPABHEHUSAM PEAKIUN C yYaCTUEM OPraHUYECKHUX
BEILIECTB.

Pa3znen S. Kunernuyeckue W TepMOAMHAMMYECKHE 3aKOHOMEPHOCTH
NpoTeKaHusi XuMU4Yeckux peaknuii. KontpoabHass padora «CkopocTh
XHUMHYECKOH peakunu U XUMHYeCKOe PABHOBECHE»

KonTtponbsHas paboTa COCTOUT U3 TPEX BUIOB 3aJaHUM:

1. PacueTHbie 3a1aui Ha U3MEHEHUE CKOPOCTH XMMHUYECKUX B 3aBUCUMOCTU
OT KOHIEHTPALIUK PEATUPYIOLIUX BEIIECTB U TEMIIEPATYPHI.

2. 3agaud Ha pacyeTbl TEIUIOBBIX 3(PPEKTOB XUMUYECKUX PpEaKIUd U
ompe/ielieHUE TUIa peakiiu (1o TeroBOMY 3P (HEKTy: IK30- U SHAOTEPMHUUECKHUE).

3. 3amanus Ha npumeHenwe npunHnuna Jle-lllatense mIs HaxoxkAeHUS
HaIpaBJICHUS] CMEIIECHUS] PABHOBECHS XMMUUYECKON peakiMu U aHaau3 (PakTopos,
BIIUSIONIMX HA CMEIIEHUE XUMHYECKOTO PABHOBECHHL.

Pazgen 6. [ducnepcHbie cucrembl. KoHTpobHast padora mo Tteme
«JlucnepcHble CHCTEMbI»

KoHTposnbHas paboTa COCTOUT U3 BYX YaCTEM:

1. 3agaun HA MPUTOTOBJICHUE U PAacYET KOHIIEHTPAIMU pacTBOPOB (3 3amaun
Ha pacTBOpeHue, pazdaBiIeHUE, CMEIIMBAHUE PACTBOPOB).

2. 3ajgaHusi Ha JHUCIEPCHBIE CHUCTEMBI, HCIOJIb3yeMble B OBITOBOM U
MIPOU3BOJICTBEHHOM JESATEILHOCTU YeJIOBEKa (B BU/IE TECTOBBIX 3aJIaHUI).

[TpuBenemM npumMepsl 3a1aHU KOHTPOJIbHOM paboThl 0 TeMe «CTpoenue u
CBOMCTBA OPraHM4YeCKHX BeLIeCTB», KOTOpas MPOBOAUTCSA IOCIE U3YUYEHHUS
oOyyJarorumucs paszzena 4.

ITo uroram n3ydenus paszzaena 4 «CTpoeHHe M CBOWCTBA OPraHUYeCKHX
BelecTB» o0yJarouecs OyayT ClIOCOOHBI:

—  ONpenesaTh NPUHAUICKHOCTh BEIIECTB K Pa3jIM4YHBIM  Kjaccam
OPraHUYECKUX COCAUHEHUI; TOMOJIOTH U U30MEPBHIL;

— Ha3bIBaTh U3YYCHHBIE BEIIECTBA MO «TPUBHAIBHONY WU MEXIyHAPOIHON
HOMEHKJIATypE;

— XapakTepu3OBaTh CTPOCHHUE M XHUMHYECKHE CBOMCTBA HW3YYECHHBIX
OpraHMYECKUX COEANHEHU;
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— 0OBACHSTH 3aBUCUMOCTh CBOMCTB OPraHUYECKHUX BEIIECTB OT UX COCTaBa U
CTPOCHHS;

— MPOBOJAUTH BBIYUCICHUS IO XUMUYECKUM (POpMYJiaM U YPaBHEHUSIM.

TeMaTruueckuii KOHTPOJIb OCYIIECTBIsIeTCS MeToaoM TectupoBanus (I) mmm
B (popMe MUCHMEHHOW palOTHI, BKIIOYAIONIEH MPAKTUUECKHUE 3aJaHus U 3aJa4u
(1D).

IIpuBeaeM nmpuMep KOHTPOJbHOH PadoThl B (pOpPMe TECTOBBIX 3aJaHUH
.

1. BelmecTBo, COCTaB KOTOPOTO BhIpaykeH MoJjeKyisipHor (Gopmynoi CsHg,
OTHOCHUTCS K KJIaccy:

1) apensl

2) aNKaHbl

3) aynkeHsbl

4) aIKUHBI

2. HazBanue BemiectBa, popmyna koroporo: CH3;-CH(CH3)-CH>-CH>-OH

1) 6yranon-2

2) nmeHTaHo-2

3) 2-meTunOyTano1-4

4) 3-metunbdyranon-1

3. BemectBo, umeroniee hopmyny CH,=CH, Ha3bIBaeTcs:

1) Tomyon

2) aTUsIeH

3) ruuepuH

4) npomaHon

4. BemiecTBO, Ha3BaHKWE KOTOPOTO MPOIMMMOHOBASL KUCIIOTA, UMEET POPMYITY:

1) C.HsOH

2) (CHs):NH

3) CH3-CH,-COOH

4) C3sHoOH

5. [Ins ankaHOB XapaKTepHA peaKius:

1) mpucoenunenust Hy

2) XJIOpUPOBAHMUSI HA CBETY

3) obecnBeunBanus pactBopa KMnO4

4) nonumepuzauuu

6. MetaHon pearupyer c:

1) HaTpuem

2) BoJIoM

3) BoopoaoM

4) MeTaHOM
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7. YKCyCHas KMCJIOTa BCTYNAET B PEAKIIUIO C:
1) AgNOs
2) NaCl
3) Na,COs
4) H.O
8. BepHbl 11 yTBEPKICHHUS:
A. AMUHBI IPOSIBJIIFOT OCHOBHBIE CBOWMCTBA
b. AMUHOKHCIIOTBI ITPOSIBIISIFOT TOJIBKO OCHOBHBIE CBOMCTBA
1) BepHO TONBKO A
2) BepHO TOJBKO b
3) BepHBI 00a yTBEpKICHUS
4) HEBEpHO HU OJTHO U3 YTBEPKACHUIA
9. YpaBnenue xumuueckoii peakiuu C;Hs+Clb—C,HsCIHHCI aBnsietcs:
1) peakuueii 3aMeIIeHNs, TPOTEKAIOUIEH 10 PaIUKATbHOMY MEXAHU3MY
2) peakiuei nprucoeAMHEHNS, IPOTEKAIOLIEH 110 paJUKaIbHOMY MEXaHU3MY
3) peakuueii 3aMenIeH I, TPOTEKAOIIEH 10 HOHHOMY MEXaHU3MY
4) peakuueil MpUCOETUHEHMS, TPOTEKAIOIIEH 10 HOHHOMY MEXaHU3MY
10. B peakuuto «cepeOpsaHOro 3epkana» (C aMMUaYHbIM PACTBOPOM OKCHJA
cepebpa) BCTymaer:
1) sTanon
2) rioKo3a
3) ruuepuH
4) kpaxmain
11. VYcraHoBHuTE COOTBETCTBHE MEXIY Ha3BaHUEM BEIIECTBA U KJIACCOM
(rpymnmoit) opraHuYeCKUX COCTMHEHUH, K KOTOPOMY(-0i) OHO MPUHAIJICIKUT.
HasBanue BemecrBa
A) CH;COOH
b) CH;-CH2-CH;3
B) CH,=CH-CH>-CHj3
') CH;-CH2-OH
Kitacc opraHn4eckux coeJMHEHUM
1) o1HOATOMHBIE CLIUPTHI
2) yraeBoibl
3) kapOOHOBBIEC KHCIIOTHI
4) apomMaTH4ECKHUE YIIIEBOJOPOIbI
5) HemnpeaenbHbIE YIIIEBO0POIbI
6) peaeNbHbIE YIIIEBOIOPO/IbI
12. B cxeme npeBpallieHHit
1500°C Cakr +Br,
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CHs — X — Oenzon — X

BemecTBaMy X1 U X2 COOTBETCTBEHHO SIBJISIFOTCSL:

1) anetunien

2) aTUNIEeH

3) 6pombeH30I1

4) xnopOeH3071

5) dbenon

6) IHUKJIOTeKCaH

13. Onpenenure MOJEKYJSApHYIO (OpMyJTy BellecTBa, cojaeprkamiero 37,5%
yriepoaa, 50% xucnopona u 12,5% Bogopoaa. OTHOCUTENbHAS TIJIOTHOCTH TAPOB
ATOr0 BEIIECTBA [0 BOJAOPOAY paBHa 16.

1) CH;OH

2) C.HsOH

3) HCOOH

4) C¢HsOH

14. Ckonbko JIHUTPOB BOJOpojaa morpedyercsa mis obOpazoBanusi 10,2 T
STUJIOBOTO CHUPTAa W3 AaUETANBJETHIA, €CJIH BBIXOJ MPOAYKTAa PEaKIUU
coctasisieT 80%?

1)6,2 n

2)3,1n

3) 12,750

4H11,2n

IlpuBenemM mpumep 3aJaHuMil 1JIsi MMCbMEHHOH KOHTPOJILHON PadoThI
D).

1. JlaiiTe Ha3BaHWUSI OPraHUYECKUM COCJUHEHUAM TI0 XUMHUYECKUM
dopMyiaM €  HUCHOJIb30BAHUEM  TPUBHAIBHOM  WIM  MEXAYHApPOIHOU
CHUCTeMaTU4YECKOW HOMEHKIIATYypPHhI:

a) C.HsOH

0) (CHz)NH

B) CH3-CH(NH,)-COOH

F) CsHoN

n) CH3;:CHHC=0

e) CsHsCH,OH

2. CocraBpTe TIOJIHBIE U COKpAalIEHHbIE CTPYKTYpHbIE (POPMYJIIBI
OPraHMYECKUX BEIIECTB OT/EJIbHBIX KJIACCOB MO UX HA3BAHUSIM B COOTBETCTBUHU C
MEXKIYHAPOIHOU HOMEHKJIATyPOM:

a) METHJIOEH301

0) aHWUJIMH

B) 3-MeTHIOyTaHab
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T') [IUKJIOTEKCEH

n) 6yranueH-1,2

€) 2-MeTUIIpOoIanoi-1

x) OyTuH-1

3) aMUHOYKCYCHasi KUCJI0Ta

3. CocraBbT€ YypaBHEHUSI XUMHUYECKHX pEAKIUNA COIJIACHO CXEME
IIPEBPAILICHUI:

1500°C CakT +Bn2

CHs —» X1 —> X2 — X3

VYKaxxuTe TN 1 MEXaHU3M PEAKIUHU, HA30BUTE 00Pa30BaBILHECS BEILIECTBA.

4. Onpenenute MOJICKYJISIpHYIO (OpMyITy BemlecTBa, cojepxariero 37,5%
yriepoaa, 50% xucnopona u 12,5% Bogopoaa. OTHOcCUTENIbHAS TIFIOTHOCTH TAPOB
ATOTO BEILIECTBA MO BOAOPOAY paBHa 16.

5. CkoybkO JUTPOB BOJOpOJa ToTpedyercss miasi obOpazoBanust 10,2 T
STUJIOBOTO CHUPTAa W3 AaUETANBJETHIA, €CJIH BBIXOJ MNPOAYKTAa PEaKIUu
coctasisieT 80%”?

2.2.2. Keiicnl

Kelicbl MCMONB3ylOTCS B KA4eCTBE OLIEHOYHOTO CPEACTBA B pasnene 8
OPUKIAAHOTO  MOJYJsA, MX  COAEp)KaHHWE  ONpEelensieTcsi C  Yy4eToM
npo(eCcCUOHAILHON  HaINpaBJIE€HHOCTH oOpa3zoBarenbHOM mnporpammbel  CIIO.
[IprMepbl BOBMOKHBIX TEM KEHCOB:

1. TloremneHue kiaMMaTa M BHICBOOOXIACHHE Ta30BBIX THUAPATOB CO JHA
OKeaHa.

2. bynymue matepuaisl JUisl aBUa-, MAIIMHO- U IPUOOPOCTPOCHUSI.

3. HoBble MaTepuansl Jj1s1 COTHEYHBIX OaTapeil.

4. JIekapcTBa Ha OCHOBE PACTUTENIBHBIX ITPENAPATOB.

5. XUMHYECKHUE IIEMEHTHI B KU3HU YETOBEKA.

6. Bogoponnasi sHepreTuka.

[TpuBenem npumeps! keiicoB nmo xumuu (aBrop ['omybeBa Muna bopucosHa,
y4HTelb XUMUH, https://urok.1sept.ru/articles/636947).

Keiic Nel. «X710p B )KM3HH YeJIOBEKA)

B Slnonnn o6benuHeHHBIMU cuiaMu HarmoHaabHOTO MHCTUTYTA 30POBbS
u IlpedexrypHoro ynuBepcutera CHI3YyOKH OBUIO MPOBEAEHO HCCIIEOBAHUE.
VYyeHble BBISICHWIM, YTO E€CTECTBEHHBIE OPraHUYECKHE BEIIECTBA BCTYNAKOT B
PEaKIurIo ¢ XJIOPUPOBAHHON BOJOW W3-/ KpaHa, 00pa3ysl OlacHbIe COSAMHEHHUS,
KOTOPBIE MOTYT CIIY)KUTh IPUYMHOU paka. Takue coequHeHus HasbiBaroTcs MX,
TO ecTb «MyTares uke» unu «HeusBecTHbI MyTareHn».
3aganus:
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1. Ilpennoxkute CcrnocoObl YMEHBIIEHHUS STOBUTOTO BIMSHHUS XJopa B
MUTHEBON BOJIE HA OPTaHU3M YeJIOBEKa.

2. Ucxons U3 CBOEH KU3HEHHOUN MPAKTHKH, MPUOIU3UTEIHFHO PaCCUUTANTE,
CKOJIBKO XJIOPUPOBAHHOW BOJBI BBl MCIOJB3yeTE B TCUCHWE NTHA M IS KAKUX
ueneun?

3. Kakue opranbl uenoBeka OOJbIIE BCEro CTPaNalOT OT BO3JACUCTBUS
xJjiopa?

4. Kak BiuseT XJIOpUPOBAHHASI BOJIa HA YEJIOBEKA MPU KylaHUU?

5. Haiinutre npomosHUTENbHYI0 HWHGOPMAIMIO O 3aMeHe XJjopa IMpHu
00e33apaXuBaHUN BOJIBI.

6. Hccnenylite pa3iaudHbIe TOBApbl OBITOBOM XWMHU B CBOEM JOME.
CocTaBbTe CIIUCOK XJIOPCOACPKAIMNX COSAUHEHH, YKAKUTE MEPBI 0€30MaCHOCTH
npu paboTe ¢ HUMHU.

Keiic Ne2. «Bomopoaomodum — mar B Oyayuiee»

AptomoOmn Honda FCX Clarity Ha BOJIOPOJHBIX TOTUIMBHBIX 3JIEMEHTAX
e3nT 1o poporam Esporsl ¢ 2009 roga. B 2011 roagy Honda npucoeaunmnacs k
eBporeiickoMy mapTHepcTBYy 3KkosioruaHor sHeprun (Clean Energy Partnership),
MOCJIe Yero BbIBEJa Ha MEpPBBIA IJIaH MPOU3BOJICTBO HKOJIOTHYECKH YHCTHIX
aBromoOuieii. A Ha [Istom MockoBckoM MexayHapogHoM aBTocaimoHe BA3
IIPEICTaBUII CBOIO HOBUHKY «JIama-AHTAm» ¢ 6aioHaMu BOJIOPOAA U KUCTIOPOIa.

3amaHust:

1. TloueMmy MHOTHE aBTOMOOWIBbHBIC KOMIIAHWUHM  pa3pabaThIBAOT
aBTOMOOWUJTH, paboTaroIIMe Ha BOJIOPOJHOM TOTLIUBE?

2. Kak BBIXJIONTHBIE Ta3bl aBTOMOOWIICH, paOOTaIONIUX Ha YIJIEBOJIOPOIHOM
TOTUIMBE, BIMSIIOT Ha 3/JOPOBbE YeIOBeKa?

3. Kakue «+» 1 «—» BbI BUIUTE Y BOJAOPOIOMOOUIICH?

4. Haitaute 1OnoHUTENBHYIO HHPOpMAITUIO 00 UX YCTPOUCTBE.

5. Ecim B Bamieli cemMbe WM y BallMX 3HAKOMBIX €CTh aBTOMOOWIIHM,
MOJICYUTANTE, CKOJIbKO MPHUOIU3UTENILHO JUTPOB OCH3MHA, Ta3a M KaKOW MapKH
UCIIOJIb3YETE €KETHEBHO.

6. Kakue BelecTBa ¥ B KAKOM KOJIMYECTBE MOTYT HaXOJUTHCS B BBIXJIOIHBIX
ra3zax BallluX aBTOMOOMIICH?

2.2.3. YueOHO-ucCcIe10BaATeIbCKUN MPOEKT

Y4e0HO0-HCCIeI0BATENIbCKHM MPOEKT SBISETCS OCHOBHBIM CIIOCOOOM OLIEHKH
pe3ynbpTaToB 00y4YeHHUs, CHOPMHPOBAHHBIX y OOYYAIOIMIUXCS B XOAEC OCBOCHUS
NPUKIAHOIO MoAyia xumuu B pasgenax 9.1. m 9.2, HccnepoBanume wu
XUMUYECKUH aHaiM3 0o0BEeKTOB Ouocdeprl/TexHochepbl (¢ yderoM OyayIieit
podecCUOHANILHOM IeSITEIbHOCTH).
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[IpuBenemM mpuMmep MPOCKTHOTO 3aJaHus, paboTa HaJA KOTOPHIM
HAYMHACTCS C Havaja pas3jelia, a JeTaJbHOE BBITIOJHEHUE 3aJaHUi B TPyMIax U
odopMIIeHHE PE3yJIbTATOB IMPOCKTHOW MEATCIHHOCTH TPOWU3BOIUTCS B KOHIIC
U3yYCHHUA pas3zena.

OOmass Tema TpOCKTa, TMPHUBEACHHAasS HWXKE, B  JaJIbHCHUIIEM
JIEKOMIIO3UpYeTCS 1O (PaceTHOMY MPHUHITUIY B 3aBHCHMOCTH OT ITOJy9aeMOM
00y4JarIMUMHUCS CTIICIHATBLHOCTU (TMPOoQeccrun), a TAKKe Kakaas TPYIIa MOKET
paccMoTpeTh Oosiee yriyOJEHHO OJMH W3 OOs3aTENBHBIX COICPKATECIbHBIX
KOMITOHEHTOB (TIOJITEM) MPOEKTA.

Ha3Banmne mnpoexkTa: cOCTaBJICHHE MPOEKTa IIBETHHUKA/Caaa/oropojam B
3aBUCUMOCTH OT COCTaBa MpOaHATN3UPOBAHHBIX MTOYB.

IIpobiema wuccjeqoOBaHMs: ONpPEICICHHE BO3MOXXHOCTH  pPa3OMBKH
I[BETHUKA B COOTBETCTBHHM C JHU3AMHEPCKUM 3allpOCOM U HEOOXOAMMOCTH
alanTaluy JU3aiHEPCKOTO POEKTa K MOYBCHHBIM M KIMMATUYECKUM YCIOBHUSIM
Ha OCHOBAaHWU WCCIICJIOBAaHMS XHMHUYECKOTO COCTaBa IIOYB TIPEUIOKCHHOTO
ydJacTKa.

Ileap mpoekTa: ONpenenwWTh BIWSHHE XHUMHYECKOTO COCTaBa IIOYB Ha
MPEIIOKECHHOM yYacTKEe Ha AacCCOPTUMEHT pPacTeHHWH, PEKOMEHIIOBAaHHBIX K
MOCAJIKE JIUTS PeaTn3aIliy BEIOPAHHOTO JU3aHEPCKOTO MPOCKTA.

3amaym npoekra:

1) mccnenoBaTh XHMHUYECKUNA COCTaB, CTPYKTYPY, KHUCIOTHOCTH IOYBBI Ha
NPEIOKECHHOM yYacTKe;

2) ucciie0BaTh MHCOJISIIAIO OTBEICHHOTO VISl [IBETHUKA YYaCTKa,;

3) OpemIoKUTh MEPHI IO YIYUYIICHHIO KauyecTBa IOYBBI ITyTEM BHECCHHUS
pa3IUYHBIX YIOOpPeHHMA H JO00ABOK Ha TMPEIJIOKEHHOM YYacTKe B CiIydae
HEOOXOIMMOCTH;

4) omnpenenuTh acCCOPTUMEHT PACTCHHH B COOTBETCTBHHM C BBISIBJICHHBIMH
0COOEHHOCTSIMH MCCIIEIOBAHHOTO y9acTKa M TU3AHHEPCKUM 3aIIPOCOM;

5) cOCTaBUTH MOCATOYHYIO BEIOMOCTH;

6) IOATOTOBUTH W MTyOJUYHO MPEICTABUTH MPE3ESHTAIINIO IO TEME TIPOCKTA B
KOMaH/IE.

Pe3yabTartbl 00yyeHus:

— ONpEenemsiTh TMepeYeHb HEOOXOAMMBIX HCCICIOBAHUNA XUMHUYECKOTO
cocTaBa TIOYB M y4YacTKa /IS COCTABJIICHHWS WM aJalTaldd  paHee
pa3pabOTaHHOTO MTPOEKTA I[BETHUKA,

— OIMCBHIBaTh 3aBUCHUMOCTh AaCCOPTHMEHTAa pPACTeHHWH OT KadecTBa
NIPEUT0KEHHON TIOYBHI JIJIsI 00YCTPONCTBA IIBETHUKA,;
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— CIOCOOHOCTh HMCIOJIb30BaTh COBPEMEHHBIE CpPEACTBA MOMCKA, aHAIM3a U
uHTeprnperanuun  uHbOpMaMK, W  HUHPOPMAIMOHHBIE  TEXHOJIOTHH IS
BBITIOJTHEHUSI 3a/1a4 nmpodeccruoHanbHoi aestenbHoctr (OK-2);

— cT0c0OHOCTh A(D(PEKTUBHO B3aMMOJICHCTBOBATh M Pa0OTATh B KOJUICKTHUBE
u komanjie (OK—4).

Pe3yabTaT npoeKTHOM padoThl 00y4ar0Ierocs:

— MakeT / BujeoMarepuan / nmeyatHbie cpenctsa / 3D-Moaen KocMUUeCKon
TEXHOJIOTUM; TPE3EHTAllUA PE3yJbTaTOB HCCIENOBaHUA Ha MPOGECCHOHATBHBIX
KOHKYypCax.

dopma nipeacTaBiIeHNs Pe3yIbTATOB MPOEKTHOH PadoThI:

— 3aluMTa TPOEKTa C MCHOJIB30BAHHUEM CPEJICTB BU3YyalM3allud U
JEMOHCTpAINH MPOAYKTa ( / MakeTa / BuaeoMaTepHuaia / medaTHbIX cpeacTts / 3D-
MOJIEH (TMPU HAJTUYHUN).

Bo3MoskHbIe BADHAHTBI TEM MPOEKTOB:

1. UccnenoBanue cocraBa MHUHEPAJIbHOW BOJABI MU PEKOMEHIAIMU IO €€
UCITOJIb30BAHUIO.

2. HccnenoBanue paspyllaromiero JeHCTBUS NPUPOJHOM BOJBI  Ha
CTPOUTETHLHBIE MaTepUAIbI.

3. CocTaBieHre mpoeKTa I[BETHUKA/0ropojia/caia B 3aBUCUMOCTH OT COCTaBa
MpOaHAJIN3UPOBAHHBIX TIOYB B COOTBETCTBUU C JM3AHHEPCKUM 3alPOCOM
(MOHOXPOMHBIN  IIBETHHK, IIBETHHK  OJHOJETHUKOB,  MHOTOJICTHUKOB,
JEKOPaTUBHBIN Oropoa u Ap.).

4. CocraBieHue CcOaJlaHCUPOBAHHOTO MEHIO Ha JieHb (HEJeNl0) B
3aBUCUMOCTH OT COJAEpKaHUs XHUMHYECKUX MaKpO H MHUKPODJIEMEHTOB B
MPOJTyKTaxX MUTAHUS.

5. UccnenoBaHnue KauyecTBa IMUTHEBOU BOIBI.

6. HccnenoBanue mpoO BOAOMPOBOJHON BOJBI HAa MPEAMET YCTPAHEHHS
YKECTKOCTH.

7. YcTpaHeHHEe )KECTKOCTU BOJIbI B CEJIbCKOXO035MCTBEHHOM IESITENIbHOCTH.

8. KoHTpoib kauecTBa TEXHUYECKOW BOJIbI Pa3HBIX BUJOB B COOTBETCTBHUU C
metogukamu o I'OCT.

9. Co3nanue 1eKOpaTUBHOM IITYKATYPKU.

10. IIurMeHTHI B M3€INUAX U3 CTEKIIA.

11. HccnenoBanue pas3pylIaOIEro JACHCTBUS BOJBI HA CTPOUTEIbHBIC
MaTEepUAIIBL.

12. OueHka cocTosiHUS BO37yXa pabouell 30HbBI CIleUaIucTa (TEXHOJIOra,
CTpOUTENS W T.I., C y4eTOM OOJacTH MPOPECCHOHATLHON JesATEILHOCTH) B
COOTBETCTBUU C HOPMATUBHBIMU JJOKyMEHTaMU
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2.3. OuneHouHble CpeacTBAa MNPOMEKYTOYHOW  aTTecTAMH 110
AUCHHUIINHE « XHMHD)

[IpomexxyTouHass aTTecTanus MO JUCHUIUIMHE «XWUMHS» TPOBOIUTCA B
dbopme sk3ameHa. Kakplii SK3aMEeHAIIMOHHBIN OWJIET COCTOUT M3 TPEX 3aJIaHui:
1) Teoperuueckoe 3aJlaHWE€ B BHUJE BOMPOCA U3 TEOPETUUYECKOrO COJCPKaHMS
OCHOBHOT'O W TPHUKJIAAHOTO MOJYJEH; 2) MpakTUYEeCKoe 3ajjaHue (COCTaBJICHHUE
YpaBHEHUN XUMUYECKUX pEAKIMM C y4acTUeM HEOPraHWYECKUX WJIU
OpraHUYECKUX BEIECTB, B T.4. IEMOYEK MPEBPAIICHUI U KAUECTBEHHBIX peaKInit
0OHApYKEHUS; XUMUYECKUX (DOPMYJT HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB,
B T.4. CTPYKTYPHBIX; 3aJaHUsl 110 HOMEHKIAType HEOPraHUYEeCKUX |
OpPTraHUYECKUX BEIIECTB; OICHKA M3MEHCHHSI CKOPOCTH XHMHUYECKOW PEaKIuu U
HaITpaBJICHUS CMEIICHUS paBHOBECHS C MCTIOJb30BaHNeM npuHnumna Jle- [llaTenne;
OIICHKA XMMHUYECKOTO COCTaBa M1 00OCHOBaHUE MPUMEHUMOCTH O0BEKTa OMO- WU
TexHocdephl U T.11.); 3) pacueTHas 3aja4ya (pacyeThl M0 YPABHEHUIO XUMUYECKUX
peakIuii, pacueT MacCOBOM J0JU (MacChl) XUMUYECKOTO JIEMEHTa (COeTUHEHNS)
B MOJIEKyJie (CMecH); ompeereHrue MpoCcTeHInel (GopMysbl OpraHUuYECKOn
MOJIEKYJIbI, MCXOJs U3 HJIEMEHTHOro coctaBa (B %); pacdeThl TEIIOBBIX
b (HEKTOB XUMUYECKUX PEAKIIUN; pacUeThl 3aBUCHMOCTH CKOPOCTH XUMHUYECKOMN
peaKIuy OT KOHIIEHTPAIIMH M TEMIIEPaTypPhl U T.I1.).

[TpuBenem npumep sK3aMEHAIMOHHOTO OUJIeTa.

3ananue 1.

Kakoil pacTBOp HUCHONB3YIOT MJif KAYECTBEHHOM PEKIUMU OMpeeIeHuUs
XJIOPUIOB, OpOMUJIOB, oauaoB? Hanummre ypaBHEHUS peakuuid U 00OCHYyMTe
OTBeET.

3ananue 2.

JlaHa cxema npeBpaneHun.

C,H;OH A1203, 400°—, X KMnO4, H20, 0-20°, X2 HBr (m6). t— X3 t—> THH —>
—CoH4O

[IponummTe BCce peakiuu U onpeaenuTs Bemectsa X1, X2, X3.

3ananue 3.

Onpenenure MacCOBBIE JIOJIM XUMUYECKUX DJIEMEHTOB B OKCHJIE aTIOMUHUSA
AlO3 ¥ BBIpa3uTe UX B IPOIIEHTAX.
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3akaoueHue

Takum oOpa3om, (OHA OLEHOYHBIX CPEACTB IO AUCHUIUVIMHE «XUMUSI»
COCTOMT W3 OIICHOYHBIX CPEJICTB TEKYIIEro, pyOekHOro (TeMaTUYeCKOro)
KOHTPOJIS ¥ 33JIaHUM IPOMEKYTOYHOMN aTTECTALIHH.

B y4eOHO-METOIMYECKOM KOMILJIEKCE MPUBEAEHBI MPUMEPHl 3alaHUM,
KOTOpBIE SIBJIAFOTCA MOJEIbHBIMH. KaxxIplli mpenojaBarTeib, B CBOK 04EpEb, B
paMKax CBOEH METOJUYECKON AESITEIbHOCTU CaM MPOEKTUPYET U pa3padaThIBacT
cpenacTBa oOydeHUs: U KOHTPOJIS, @ TAaKXKe BBIOMPAET METO/Ibl U OPraHU3alliOHHbIE
(bopMbI UCXO u3 OpraHU3alMOHHO-IIE1arOTMYECKUX YCIIOBHM
00pa30BaTeNbHOTO Mpoliecca, COOCTBEHHOTO OMbBITa, YPOBHS MOATOTOBICHHOCTH
Y MOTHBALlMU CTYJICHTOB.
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