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1. ITacmopT OLEHOYHBIX MATEPHUAJIOB MO 001Ie00Pa30BATEIbHON TUCIUILINHE
«XUMHD)

Jns  gopMupoBaHuUsl, KOHTPOJS ¢ OLEHKH pe3yJbTaTOB OCBOCHUSA
00111e00pa3oBaTeIbHON TUCIUIUIMHBI «XUMHs» pa3paboTaHa cucTeMa OI[CHOYHBIX
Meponpusituid, yuuthiBatomas TpeboBanus DPI'OC COO (mpeaMeTHbie
pesynbrarel) 1 DI'OC CIIO (obmue u nmpodeccrnoHambHbIe KOMIETEHITUN ).

BaxHOI 0COOEHHOCTBIO CIIPOEKTUPOBAHHOM CUCTEMBI OLIEHUBAHMSI SIBIISIETCS
COTJIaCOBAaHHOCTh OIICHOYHBIX MEPOIPHUSATUN M 3alJIAHUPOBAHHBIX PE3yJIbTaTOB
oOyuenus. Kaxoe oneHouHOE MEPOIPUSTUE HAMPABIEHO Ha (POPMUPOBAHUE WU
U3MEpeHUe 3HaHUs / YMEHHS B KOHTEKCTE, YKa3aHHOM B pe3yJIbTaTe 00y4eHHUsI.

B mucummivHe «XuMHS» K OCHOBHBIM OLEHOYHBIM MEPONPHUITHIM
OTHOCATCA: 3aJlaHusl B TECTOBON (popme, MpaKTUYECKHUE 3aJaHusl Ha COCTABJICHHE
YpaBHEHUN  peakuuid, KJIAaCCUPUKALMIO W  HOMEHKIATYpY  XUMHUYECKHX
COCIMHEHUW, pacyeTHble 3aJaud, JabopaTopHble  pabOThl, MIPAKTUKO-
OpUEHTHPOBAHHbIE 3aJaHUs (pacyeTHbIE U TeopeThuuyeckue). B  mpuxmagHbix
MOAYJSX B KAUECTBE OLICHOYHBIX MEPOINPHUATUN TAKKE 3aIUIAHMPOBAHBI KEHCBHI U
y4eOHO-UCCIIEeI0BATENBCKUE TPOEKTHI.

Peanuzanuus olleHOYHBIX MEPONPHUATHHI [0 XMMHUU 3aIUIAHUPOBAaHA B paMKax
TEKYIEro, pyOeKHOT0 (TEeMAaTHYECKOIr0) KOHTPOJIS U MPOMEKYTOUHOU aTTECTalluU
1O TUCUUILIIUHE.

CucremMa OLEHOYHBIX MEPONPUATHI MO XMMHUHU MPEACTaBICHA B MHaclopTe
OIICHOYHBIX CpencTB (Tabnmia 1).



Tabmuna 1. [TacmopT OIEHOYHBIX CPEJICTB IO TUCIUILUTHHE «XuMus» (Bapuant 2)

Moayas / Paznen / Tema Pe3yabTart 00yueHus Tunbl OEHOYHBIX MEPONIPUATHI

OcHoOBHOE coaepxxaHue

DopMyJaupoBaTH 0a30BbIE
MOHSATHUSA U 3aKOHbI XUMHU

Pa3nen 1. OcHoBBI
CTPOEeHMS BellecTBa

CrpoeHue aToMOB CocTaBisATh XUMUYECKUE 1. Tect «CTpoeHHE aTOMOB XUMHYECKUX 3JIEMEHTOB U
IIPUPOJIa XUMHAYECKOMN CBA3NY.

2. 3aja4u Ha COCTABJICHUE XUMHUYECKHUX (HOPMYJT

XUMHUYECKUX 3JIEMEHTOB U |(POPMYJIbI COETMHEHHI B

MPUPOJA XUMHUYECKOUN CBSI3U|COOTBETCTBUU CO CTEIIEHBIO
OKHCIICHUS XUMHYECKUX JIBYXaTOMHBIX CO€IMHEHUH (OKCUIOB, CYJIb(HUIOB,
2JIECMEHTOB, UCXOJIS U3 TUIPHUIOB | T.I1.)
BaJICHTHOCTH U

QJICKTPOOTPULATCIbHOCTH

HepI/IO,Z[I/ILICCKHﬁ 3aKOH U HpaKTI/IKO-OpHGHTHpOBaHHBIG TCOPCTUUCCKHUC 3a1aHUA

tabnuna /.. MenneneeBa

XapaKTepI/IBOBaTB XUMHNYICCKHC

QJICMCHTBI B COOTBCTCTBHU C X |HA XaPAKTCPU3AINIO XUMHUYCCKUX 3JICMCHTOB!

MOJIOKEHHUEM B ITEPUOAUYECKON
CHUCTEME XUMHUYECKHUX IJIEMEHTOB
.. Menpaeneena

«MeTtannndeckue / HEMETAJUIMYECKHE CBOMCTBA,
3JIEKTPOOTPUILIATENBHOCTh U CPOACTBO K DJIEKTPOHY
XUMHUYECKHX DJIIEMEHTOB B COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM U MOJIOKECHUEM B
MEPUOJUYECKON CUCTEME XUMHUYECKUX 3JIeMeHTOB J[. 1.
MenpaeneeBay

Pa3pen 2. XumMnueckue

CocTaBasaTh YPaBHCHUA U

KonTpoabnas paéora




Ne | Moayas / Paznen / Tema Pe3yabTaTt 00yuenust Tunbl OEeHOYHBIX MEPONIPUSATHI
peakumnu cxeMbl XUMHU4Yeckux peakiuii |«CTpoeHHe BellecTBa U XUMHUYECKHE PeaKuum»
2.1 |Tunbl XUMHYECKHUX CocTaBasTe peakiuu 1. 3agaum Ha cCOCTaBIEHUE YPAaBHEHUMN pPEaKIIMil:
peakuuin COEAMHEHUS, PA3JIOKEHHUS, — COEJIMHEHUSI, 3aMEIICHUS, pa3JIoKeHHs, OOMEHa 1
oOMeHa, 3aMeNIeHus, peakuii ¢ y4aCTUEM KOMIUIEKCHBIX COEIMHEHUN (Ha
OKHUCIIUTEIIbHO- npuMepe TUAPOKCOKOMITTIEKCOB aIIOMUHUS U ITUHKA);
BOCCTAHOBUTEIBHBIE PEAKIIUU U |— OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN C
peakuuu UCIIOJIb30BAaHUEM METO/1a AJIEKTPOHHOI0 OanaHca;
KOMILJIEKCO0Opa3oBanus (Ha — C y4acTHEM KOMIUIEKCHBIX COCIMHEHUN (Ha IpuMepe
IpUMEpPEe THAPOKCOKOMITIIEKCOB  |TUIPOKCOKOMIUIEKCOB ITUHKA U aJTFOMUHUS).
QIIOMUHUA U [IMHKA) ¢ ydacTueM |2. 3a/1aur Ha pacueT KOJIMYECTBEHHBIX XapaKTEPUCTUK
HEOPraHUYECKUX BEIIECTB MPOJIYKTa PEAKIIUUA COCTUHEHUS; MAaCCOBOU HIIH
00bEMHOI 107U BBIX0/1a MPOAYKTA PEAKIIMU COCTMHEHUS
OT TEOPETUUECKU BO3MOKHOT0; 00bEMHBIX OTHOIICHUHN
ra3oB; KOJMYECTBEHHBIX XapAKTEPUCTUK UCXOTHBIX
BEIIECTB U MPOYKTOB PEAKIIUU; MacChl (00BeEM,
KOJIMYECTBO BEILIECTBA) MPOJIYKTA PEAKIIUU, ECITU OJHO U3
BEILIECTB JaHO B BUJIE PACTBOPA C ONPEICICHHON
MAaCCOBOM JIOJIEM PACTBOPEHHOIO BEILIECTBA
2.2 |DnekTponuTHYecKas CocTaBisTh ypaBHEHHS 1. 3amanus Ha cOCTaBIECHUE MOJIEKYJISIPHBIX U MOHHBIX

JUCCOIIMAINS 1 MOHHBIN

XUMHUUYCCKUX pC€aKIUH HOHHOI'O

peaKLMil C y4aCTHUEM OKCUAOB, KUCIOT, OCHOBAHUH U




Monyas / Paznen / Tema

Pe3yabTaTt 00yuenust

THIIBI OLIEHOYHBIX MEPONPUATHI

o0OMeEH

oOMeHa ¢ yY4aCTUCM
HCOPraHN4CCKUX BCUICCTB

COJIEH, MOHHBIX PEAKIMU TUAPOJIM3a COJIEH,
YCTAHOBJIEHUE U3MEHECHUS KUCITIOTHOCTH CPEJIbI.
2. JJabopatopHast pabota «Peakiuu ruipoan3a»

3 |Pa3nmen 3. CTpoeHue u HccaenoBath cTpoeHne u KonTpoabnas padora «CBoiicTBa HEOPraHUYECKUX
CBOIiCTBA CBOIICTBA HEOPraHNYECKHUX BelleCTB)
HEOPraHU4YeCKUX BelleCTB |BelleCTB
3.1 |Knaccuduxarms, Knaccudumuponars 1. Tect «HomeHnknaTypa u Ha3BaHUE HEOPTAHUYECKUX

HOMEHKJIATypa U CTPOCHHE
HEOPTraHWYECKUX BEUIECTB

HCOPraHN4CcCKUC BCUICCTBA B
COOTBCTCTBHUH C UX CTPOCHHUCM

BEILIECTB UCXO/IS U3 UX XUMUYECKOU POPMYJIbI I
COCTaBJICHHE XUMUYECKON (DOPMYITBI UCXOS U3
Ha3BaHHUsI BELIECTBA M0 MEKIYHAPOIHON HIIH
TPUBHAIBHOW HOMEHKJIATYPE».

2. 3agayu Ha pacyeT MacCOBOM J0JIU (MacChl)
XUMUYECKOTO AJIeMEHTa (COeAMHEHHUS ) B MOJICKYJIe
(cmecn).

3. [IpakTruueckue 3aAaHus O KIacCU(PUKALINH,
HOMEHKJIaType U XUMHYECKUM (hopmysiam
HEOPTraHUYECKUX BEIIECTB PA3JTUYHBIX KJIACCOB.

4. IIpakTUuecKue 3a1aHUsl Ha ONPEAECICHUE XUMUYECKOM
AKTUBHOCTH BEIIECTB B 3aBUCUMOCTH BHJIa XUMHUUECKOI
CBSI3U U TUIA KPUCTATUTMYECKON PEIICTKH




Monyas / Paznen / Tema

Pe3yabTaTt 00yuenust

THIIBI OLIEHOYHBIX MEPONPUATHI

3.2 |OU3NKO-XUMUYECKHE YcraHaBIMBaTh 3aBUCUMOCTD 1. Tect «OCOOEHHOCTH XUMUYECKUX CBOMCTB OKCHU/IOB,
CBOMCTBA HEOPTAHUYCCKUX |(PUBUKO-XMMUIECKUX CBOMCTB  |KHCJIOT, OCHOBaHUM, aM(DOTEPHBIX THIPOKCUIIOB H
BEIIECTB HEOPTraHNUYECKUX BEIIECTB OT CoJen».

CTPOCHUSI aTOMOB U MOJIEKYJ, a |2. 3alaHusl HA COCTaBJICHUE YPABHEHUN XUMUUECKUX

TaK)Xe TUIA KPUCTALTUYECKON  (peaKkluid ¢ y4aCTUEM MPOCTHIX U CIOKHBIX

peLIeTKn HEOPraHMYECKUX BEIIECTB: OKCHUJIOB METAILIOB,
HEMETaJUIOB U aM(OTEPHBIX DJIEMEHTOB;
HEOPTaHUYECKUX KUCIIOT, OCHOBAaHUM M aM(pOTEPHBIX
TUAPOKCUIIOB, HEOPTAaHUYECKUX COJIEM,
XapaKTepU3YyIOIIUX UX CBOMCTBA U CIIOCOOBI OJTyYEHUS.
3. IIpakTMKO-OPUEHTUPOBAHHBIE TEOPETUUECKUE 3aTaHUS
Ha CBOMCTBA U MOJYYCHNE HEOPTaHUYECKUX BEILIECTB.
4. JTabopaTopnas pabora «CBOMCTBa METAIIOB U
HEMETAJIOBY»

3.3 |[IpousBoacTBO OO60CHOBBIBATH 3HAYCHUE U [TpakTUKO-OpUEHTUPOBAHHBIE 3aJaHUS 110 COCTABICHUIO

HEOPTraHWYECKUX BELIECTB.
3Ha4YeHuE U MPUMEHEHUE B
OBITY M Ha POU3BOJICTBE

IPUMEHEHUE HEOPTAHUYECKUX
BEIIECTB B OBITOBOM U
MPOU3BOJACTBEHHOU
NEATEeIbHOCTH YeJIoBeKa UX
(U3UKO-XUMHUYECKUMU
CBOMCTBaMU

XUMHUYCCKHUX peaKuHﬁ C Y4aCTHUCM HCOPIraHN4YCCKUX
BCIICCTB, UCIIOJb3YCMBIX AJIA UX I/I,HCHTI/I(I)I/IKaI_[I/II/I u
IMTPOMBINIJICHHBIX CITOCOOOB MMOJIYUYCHU




Monyas / Paznen / Tema

Pe3yabTaTt 00yuenust

THIIBI OLIEHOYHBIX MEPONPUATHI

4 |Pa3znen 4. Ctpoenue n HccnepoBath cTpoeHHE U KonTtpoJsabnas pabora
CBOICTBA OPraHMYEeCKUX |CBOMCTBA OPraHUYeCKHX «CTpoeHune U CBOMCTBA OPraHU4eCcKHUX BellecTB)
BeLIECTB BeLIECTB
4.1 |Knaccuduxkanus, ctpoenue |Knaccugunumposatsb 1. 3aganus Ha cocTaBIEHUE Ha3BaHUN OPraHUYECKUX
Y HOMEHKJIaTypa OpraHUYeCcKUe BEIECTBA B COEIMHEHHI 110 TPUBUAIBHOW MIIN MEXITYHAPOIHOM
OpraHUYECKUX BEIIECTB COOTBETCTBHUH C UX CTPOEHUEM  |CUCTEMATUYECKON HOMEHKIIATYpe
2. 3agaHus Ha COCTABIICHUE MTOJIHBIX U COKPALIEHHBIX
CTPYKTYPHBIX (hOpPMYJI OpraHMUECKHUX BEIIECTB
OTJZIETIBHBIX KJIACCOB
3. 3agaun Ha omnpeseNeHUe npocTeneil GopmyIbl
OPraHUYECKON MOJIEKYJIBI, UCXOMS U3 DJIEMEHTHOTO
coctaBa (B %)
4.2 |CBo#cTBa OpraHUYECKUX  |YcCTaHaBIMBATh 3aBUCUMOCTD 1. 3amanus Ha COCTaBIEHNE YPAaBHEHUN XUMUYECKUX

COeIMHEHNH

(U3UKO-XUMUUYECKUX CBOUCTB
OPTraHUYECKUX BEIIECTB OT
CTPOEHHUS MOJIEKYJT

peakiuii ¢ yaacTUEM OPTaHUYECKUX BEIIECTB Ha
OCHOBAaHHUM MX COCTaBa U CTPOCHUSI.

2. 3ajaHus Ha COCTaBJICHUE YPAaBHEHUI XUMUYECKUX
peaKUMM, WUTIOCTPUPYIOIIMX XUMUYECKUE CBOMCTBA C
Y4E€TOM MEXAaHU3MOB IIPOTEKAHUS TAHHBIX PEAKIIUN U
TE€HETUYECKOU CBA3M OPraHUYECKUX BELIECTB Pa3HbIX
KJIaCCOB

3. PacueTHbIe 337124 110 YPABHEHUSAM PEAKIIUN C




Ne | Monyas / Paznen / Tema Pe3yabrart 00yueHus Tunbl OEeHOYHBIX MEPONIPUSATHI
y4acTUEM OPTaHMYECKHUX BEIECTB.
4. JTabopaTtopnas pabota «IlonyueHnue s3TusieHa u
V3y4YE€HUE €r0 CBOMCTB»

4.3 |Opranmueckue BemecTBa B |OO0OCHOBBIBAThH 3HAUCHUE U [IpakTHKO-OPUEHTUPOBAHHBIE 3aJAHUS 110 COCTABICHUIO
KU3ZHENIEATEIIbHOCTU IPUMEHEHUE OPTraHUYECKUX XUMUYECKUX PEAKIUI C yHaCTUEM OPTraHUYECKUX
yenoBeka. [[pon3BoACcTBO U (BelecTB B OBITOBOW U BEIIECTB, UCIOJIb3YEeMbIX JIJIsl UX UICHTU(DUKAIIUY B
IIPUMEHEHUE OPraHUYECKUX [IPOU3BOJICTBEHHON OBITY U IPOMBILIUIEHHOCTH.

BEILECTB B NEATEIBbHOCTH YEI0BEKa UX
MPOMBIIIEHHOCTH (U3UKO-XUMUYECKUMHU
CBOMCTBaMU
5 |Pa3nen 5. Kuneruueckue |UccienoBath paBHOBecHe U KonTpoabnas padora
U TEPMOAUHAMMYECKHE  [CKOPOCTb XMMH4YE€CKHUX «CKOpOCTh XUMHYECKOH peakuy U XUMHYeCcKoe
3aKOHOMEPHOCTH peaxkumii paBHOBecHe»
NPOTEKAHUS XUMHUYECKUX
peakuuii

5.1 |Kuneruueckue Uccnenosars BIUsHUE 1. JTaGopaTtopHast paboTa Ha BEIOOD:

3aKOHOMEPHOCTH KOHLIEHTpALMHU pearupymux |— «OnpeneneHne 3aBUCUMOCTH CKOPOCTH PEAKIUU OT

MPOTEKAHUS] XUMUYECKUX
peakiuii

BEILIECTB U TEMIIEPATYPHI HA
CKOPOCTh XMMHYECKHUX PEAKIUN

KOHICHTPAIHNHN pCarupyrommx BCIICCTB»,
— «Onpez[eneHHe 3dBUCUMOCTH CKOPOCTH PCAKIIMHU OT

10




Monyas / Paznen / Tema

Pe3yabTaTt 00yuenust

THIIBI OLIEHOYHBIX MEPONPUATHI

TEeMIIEpaTypbD».
2. IIpakTHKO-OpHUEHTUPOBAHHBIE TEOPETUUECKHE 3a/1aHNUs
Ha aHanu3 (HaKTOPOB, BIAUIIONINX HA U3MEHEHHE
CKOpPOCTH XMMHUYECKOU PEAKLIUH

5.2 |TepmomuHaMuyecKue Uccnenosars BiusiHue 1. 3agaun Ha pacdeThl TETUIOBBIX Y(PPEKTOB XUMUIECKUX
3aKOHOMEPHOCTH W3MEHEHUS KOHIIEHTPALNU peakiuii U onpeaesieHue TUIa peakiuu (1o TeIIOBOMY
MIPOTEKAHUS] XUMUUYECKUX  |BEIECTB, PEAKLIMU CPEABI U 3¢ (deKTy: 3K30- U IHAOTEPMUUYECKHUE).
peakuuii. PaBHoBecue TEMIIEPaTypbl HA CMELICHUE 2. IIpakTUKO-OpUEHTUPOBAHHBIC 3aaHUS HA
XUMHYECKUX pEaKLUI XMMHUYECKOTO PABHOBECUS npuMeHeHnne npuHuuna Jle-lllarense mist HaxoxaeHUA

HaIPaBJICHUS CMEIIEHUSI PABHOBECHS XUMUYECKON
peakiuu U aHaiu3 (GakTOpOB, BIUSIONINX HA CMEILICHHUE
XMMHUYECKOTO PABHOBECHS.
3. JlTaboparopHas paboTta «3yueHue BIusiHUS
pazIMYHbIX (PaKTOPOB HA CMEIIEHUE XUMUUYECKOTO
paBHOBECUS»
6 |Pa3men 6. lucnepcHbie HccnepoBath 1ucnepcHbie KonTpoabnas padora no reme «ucnepcHnie
CUCTEMBI CHCTEMBbI CHCTEMBbI»
6.1 |[ducnepcHble CUCTEMBI U PaznuyaTe uctuHHbBIE pacTBOpHI, |1. 3agaun HA IPUTOTOBIEHHUE PACTBOPOB.

(baKkTOphl UX YCTOWYMBOCTH

KOJUJIOMJIHBIE PACTBOPBI U

rpyOOIMCIIEPCHBIE CUCTEMBI Ha

OCHOBC XMMHYECKOI'O

2. IIpakTUKO-OpUEHTUPOBAHHBIC PACUETHHIE 3a/IaHUS HA
JUCTIEPCHBIC CUCTEMBI, UCTIOTb3YEMbIE B OBITOBOM U
MIPOU3BOJICTBEHHOM JCATEILHOCTH YeIOBEKA.

11




Ne | Monyas / Paznen / Tema Pe3yabrart 00yueHus Tunbl OEeHOYHBIX MEPONIPUSATHI
AKCIIEPUMEHTA
6.2 |HccnenoBaHue CBOMCTB UccnenoBath Gpusnko- JlabopaTtopHas pabota (Ha BBIOOD):
JIMCTIEPCHBIX CUCTEM XUMUYECKHE CBOMCTBA — IIpuroToBiieHre pacTBOPOB;
pPa3IMYHBIX BUJIOB JUCIEPCHBIX |— MccnenoBaHue JUCIIEPCHBIX CUCTEM.
CUCTEM
7 HccaenoBath cBOMCTBA
Paszgea 7. KayecTBeHHbIC
OPraHU4YeCcKuX U
peakuuu O0Hapy:KeHHU S
HEOPraHN4eCKHUX BeLIeCTB ¢
OPraHN4eCcKHX U
HCIO0JIb30BaHHEM
HEOPraHM4eCKHUX BellecTB .
Ka4eCTBEHHbIX peaKiuii
7.1 |OGHapyxeHue UccnenoBars KaueCTBEHHBIE 1. JTaGopaTtopHast pabota (Ha BIOOD):
HEOPraHUYECKUX KaTHOHOB |pEaKLUHA HEOPTaHUYECKUX — AHaMTHYECKUE peaKkMu KaTHOHOB [—-VI rpymm;
Y aHUOHOB BEIIECTB — AHaIUTUYECKUE PEAKIIUN AHUOHOB.
2. IlpakTrueckue 3a1aHusl HA COCTABIICHHE YPAaBHEHUI
peakiuii oOHapyxeHust karuoHoB [-VI rpynm u
AQHUOHOB, B T.4. B MOJICKYJISIPHOW U HOHHOU (popMax.
7.2 |O6HapyxeHue UccnenoBars kaueCTBEHHBIE 1. JlabopatopHas pabota (Ha BBIOOD):

OpPraHN4CCKHUX BCIICCTB
OTACIBHBIX KJIaCCOB C
HCIIOJIB30BaHUEM

pEaKkIu OPraHUYECKUX
COE€IUHEHNN OTIEILHEBIX KJIACCOB

— KauecTBEeHHBIE PEaKIIMU HA OTAEIJIbHBIEC KIIACCHI
OPTraHUYECKUX BEILIECTB;
— KauecTBeHHBIN aHANIN3 OPraHUYECKUX COCTMHEHUH 110

12




Ne | Monyas / Paznen / Tema Pe3yabrart 00yueHus Tunbl OEeHOYHBIX MEPONIPUSATHI
KAuECTBEHHBIX PEaKIUi (YHKIIMOHAJIBHBIM TPYTIIIaM.
2. IIpakTryeckue 3a1aHusl Ha COCTABIICHUE
KaueCTBEHHBIX PEaKIil OOHAPYKEHUS OPraHUYECKHUX
COCAMHEHNN
Il | [IpodeccuoHaILHO-OPHEHTUPOBAHHOE COAEPKAHNE (COAEPKAHNE MPUKIATHOTO MOTYJIs1)
8 [Pa3mex 8. OueHuBaTh NOCIEACTBUA 3ammra Keica (¢ yuerom Oyayuieu
XuMus B ObITY U OBITOBOM M NPOU3BOACTBEHHOM (IpodecCHOHAIBLHON AeITeJIbHOCTH)
NPOM3BOACTBEHHOM AeSITeJIbHOCTH YeJI0BeKa C

ACATCJIBbHOCTH Y€/JI0BCKA

NMO3UIMH DKOJOTHIeCKOH
0€30MACHOCTH

Xumus B ObITY U
MIPOU3BOICTBEHHOM
JeSATEeTbHOCTH YeJI0BEKa

OueHuBaTth MOCIEICTBUS
OBITOBOI M MPON3BOICTBEHHOMN
JEATEIBHOCTH YEJIOBEKA C
MMO3UIINI DKOJIOTHUECKOUN
0e301acHOCTH

Keiic (c yuerom Oyaymieit npodeccHoHAIbHOM
NeSATETLHOCTH)

Bo3MoxHBIE TEMBI KEHCOB:

1. IToTermieHne KIUMaTa ¥ BBICBOOOKIEHUE Ta30BbIX
TUIPATOB CO JIHA OKEaHa.

2. bynymue matepuansl sl aBUa-, MalllnHO- U
npruOOPOCTPOCHHS.

3. HoBble MaTepuasl Jj1s1 COTHEYHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE PACTUTEIBHBIX MpenapaToB

13




Monyas / Paznen / Tema

Pe3yabTaTt 00yuenust

THIIBI OLIEHOYHBIX MEPONPUATHI

9.1 |Pa3nen 9.1. UccienoBanue UHTEpNIpeTHPOBATH 3ammTa yueOHO-1cC/Ie10BaTeIbCKOI0 MPoeKTa (¢
U XMMHUYeCKNH aHAIu3 XHMHYECKHe NMPo1ecchl U yueToMm Oyayuiei npogecCHOHAIbHOM 1eATeJIbHOCTH)
00beKkTOB OHOChepbl siBJIeHUs B Ouocdepe

9.1.1 |OcHoOBBI TaOOPATOPHOM BBINOMHATH NOJHBIN UK 1. JJTabopaTopHas pabota «OCHOBBI TaOOpaTOPHOI
MPAKTUKHU B AKCIIEPUMEHTAIILHOTO MPAKTUKNY.
po¢eCCUOHATIBHBIX uccliieoBanus ¢ codmoaeHrueM (2. TUoBbIe pacyeThl MO0 TEMATHUKE SKCIIEPUMEHTA.
n1abopaTopusix npaBui1 Oe3omacHoro ooparieHus|3. 3a1aun Ha BEIYUCICHUE CPEHETO 3HAUCHUS
C BEIIECTBAMU U J1a0OPATOPHBIM |IKCIIEPUMEHTAIBHBIX JAHHBIX, IIOTPEITHOCTH.
00opyI0BaHUEM 4. IlpencraBneHne pe3yabTaTOB SKCIIEPUMEHTA B
pasznuuHoi popme (Tabnuna, rpaduk, OTYET, JOKIAI,
pe3eHTaIus).
9.1.2 | Xumndeckuit ananmm3 ipo6  |ccnenoBate XuMUYeCKUn 1. Tect «CBOMCTBA U COCTAB BOJbBIY.

BOJIEI

COCTaB MpoO BOJIBI

2. 3aganne « XMMHYECKHUI COCTaB BOJIbI, TUI BOJBI U
CIOCOOBI €€ MPUMEHEHUSD (C UCTIOIB30BaHUEM
HOPMATHUBHBIX JOKYMCHTOB).

3. IIpakTUKO-OpHEHTUPOBAHHBIE TEOPETUUECKUE 3aTaHUS
Ha COCTaB BOJIBI M CITOCOOBI BBIPAYKSHUSI KOHIICHTPALIMK H
repecyeT KOHIICHTPaIHi (C UCIOIb30BAaHUEM
HOPMAaTUBHBIX JOKYMEHTOB).

4. JJabopaTopHas paboTta Ha BEIOOD:

— OuncTKa BOJBI OT 3arps3HEHUNT;

14




Monyas / Paznen / Tema

Pe3yabTaTt 00yuenust

THIIBI OLIEHOYHBIX MEPONPUATHI

— Onpenenenue pH Boabl U €€ KUCIOTHOCTH;
— Onpenenenue KECTKOCTH BOJIBI M CIIOCOOBI €€
yCTpaHEHUS

9.13

XUMHAYECKUI KOHTPOJIb
Ka4yeCcTBa MPOJAYKTOB
MMATAHUS

HUccnenoBats XUMUYECKUN
COCTaB MPOAYKTOB MUTAHUS

1. Tect «Oprannyeckue 1 HEOPraHUYECKHUE BELIECTBA,
BXOJIAILIME B COCTaB MPOIYKTOB MUTAHUS.

2. IIpakTUKO-OpUEHTUPOBAHHBIC 3aJaHUS 110
KyJIMHapHOW TEMAaTHUKe.

3. JlabopatopHas pabota (Ha BBIOOD):

— OOHapyKeHue HUTPATOB B MIPOAYKTaX MUTAHMUS;

— HccnenoBanne NpoayKTOB MUTAHNS HA HAJTUYKE
yIaeBoAOB (MyKa, TBOPOT, MOJIOKO, HOT'YypT) Ha HAJIMYUE
YTJIEBOJIOB (Kpaxmall, TJIF0K03a, caxapo3a)

914

XUMUYECKHUI aHaIU3 MPoo
TTOYBBI

HUccnenoBats XUMUYECKUN
cocTaB NpoO MOYBbI

1. Tect no Teme « XMMUYECKUIN COCTAaB HEOPTAHUYECKUX
U OPTaHUYECKUX yIOOpPEHU».

2. 3aganue «B3anmMocBs3b cocTaBa IOYBLI, TUII ITIOYBHI U
€€ Ha3HAYCHU».

3. JlabopatopHas pabota (Ha BBIOOD):

— O0HapyXeHue HEOPraHUYECKUX MpUMece B mpodax
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Monyas / Paznen / Tema

Pe3yabTaTt 00yuenust

THIIBI OLIEHOYHBIX MEPONPUATHI

TIOYBHI;
— Onpenenenue pH BogHOM
BBITSIKKU TTOYBBI, €€ KUCIOTHOCTH U MICJIOYHOCTH

9.15

UccnenoBanme 00bEKTOB
onochepsr

HccnenoBars XUMUYECKHN
coctaB 00bEKTOB Orochepsl Ha
pUMepe MPOJTYKTOB MUTAHUS,
BOJIbI U TIOYBBI

Y4eOHo-HucCae10BaTENbCKHII MMPOEKT B 00JIaCTH
UCCIIEIOBaHMS 00bEKTOB OHOChEpHI.

Bo3MosxHBIE TEMBI POEKTOB:

1. UccnenoBanue coctaBa MUHEPATIBLHOM BOJIBI U
PEKOMEH/IAIMH TI0 €€ UCIIOJIb30BaAHUIO.

2. UccnenoBanue pa3pymiaroniero AeHCTBUS TPUPOTHOM
BOJIbl HA CTPOUTEIHHBIE MATEPUATII.

3. CocTaBieHue NMPOEKTa [IBETHUKA/Oropoaa/cana B
3aBUCUMOCTH OT COCTaBa MPOaHATU3UPOBAHHBIX TTOYB.
4. CocraBiieHre COQTaHCUPOBAHHOTO MEHIO Ha JIEHb
(Hemeno) B 3aBUCUMOCTH OT COACPIKAHUS XUMUYECKUX
MaKpO ¥ MUKPO3JIEMEHTOB B MPOIYKTaX MUTAHUSI.

5. UccaenoBanne KayecTBa MUTHEBOM BOJIBI.

6. UccnenoBanue mpod BOJOMPOBOAHOM BOJIBI HA
IIPEIMET YCTPAHCHUS )KECTKOCTH.

7. YcTpaHEeHHUE KECTKOCTH BOJbI B
CENBCKOXO3SUCTBEHHOM eI TEIIbHOCTH
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Monyas / Paznen / Tema

Pe3yabTaTt 00yuenust

THIIBI OLIEHOYHBIX MEPONPUATHI

9.2 |Pa3nen 9.2. UccnenoBanue UHTEpNpeTHPOBATH Y4eOHO-HCCIeI0BATENbCKUN MPOEKT (C y4eTOM
U XUMHYECKH aHAIu3 XHMHYeCKHe Mpouecchl u Oyayieii npoeccHOHAILHOM 1eATeJILHOCTH)
00beKTOB TexHOChepbI siBJIEHUS B TexHocepe
9.2.1 |OcHOBEHI JTaOOPATOPHOU BBINOMHATH NOJHBIN UK 1. JJTabopaTopHas pabota «OCHOBBI TaOOpaTOPHOI
MIPAKTUKH B AKCIIEPUMEHTATLHOTO IPAKTHKN.
npodhecCHoHATBHBIX uccienoBaHus ¢ cobmoaeHrneM (2. TumoBbie pacueTsl O TEMATUKE SKCIIEPUMEHTA.
n1aboparopusx paBuil 6€30MacHOro oopaieHus (3. 3agaun Ha BBIYUCICHUE CPEHETO 3HAUECHUS
C BEIIECTBAMU U J1a0OPATOPHBIM |IKCIIEPUMEHTAIBHBIX JAHHBIX, IIOTPEITHOCTH.
000py10BaHUEM 4. [IpencraBneHune pe3yibTaToB SKCIEPUMEHTA B
pasznuuHoi popme (Tabnuna, rpaduk, OTYET, JOKIAI,
pe3eHTaIus).
9.2.2 | Xumunueckwuii ananu3 npod |McciaenoBaTe XUMUYECKUH 1. 3agauu Ha onpeeeHNE METAIIIOB, HEOPTAHUYECKUX

TEXHUYECKOMN BOJIBI

COCTaB MPOO TEXHUYECKON BOIbI

AHMOHOB M OPraHUYECKHUX BELIECTB B TEXHUYECKOM BOJIE
pPa3HOro Ha3HAYCHUSI.

2. IIpakTUKO-OPUEHTUPOBAHHBIE TEOPETUYECKUE 3aTaHUS
Ha COCTaB BOJIbI U CIIOCOOBI BbIPAKEHUSI KOHLIEHTPALUN U
nepecyeT KOHLEHTpauui (C UCIOIb30BaHUEM
HOPMATHBHBIX JJOKYMEHTOB).

3. 3aganne « XUMHYECKHI COCTaB TEXHUYECKOHN BOJIBI,
THUII BOJBI U CIIOCOOBI €€ MPUMEHEHUsD (C
UCIOJIb30BAHUEM HOPMATHBHBIX JOKYMEHTOB).
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Monyas / Paznen / Tema

Pe3yabTaTt 00yuenust

THIIBI OLIEHOYHBIX MEPONPUATHI

4. JTabopaTopnas pabota (Ha BEIOOD):

— Onpenenexnne XJIOPHUIOB METOJOM TUTPOBAHUS B
TEXHUUYECKOM BOJIEC;

— Onpenenenne KECTKOCTH TEXHUUECKON BOBI METOJIOM
TUTPOBAHUS

9.23

XUMHAYECKUI KOHTPOJIb
KAa4eCTBa BO3/1yXa

UccnenoBats coaepxaHue
YTJIEKUCIIOTO Ta3a B BO3/IyXe

1. Tect no Teme «XUMUYECKUI COCTAB aTMOC(PEPHOTO
BO3/lyXa U BO3/yxa pabouei 30HbI».

2. IIpakTUKO-OpUEHTUPOBAHHBIE 3a1aHUS HA
XMMHWYECKUH aHAJIN3 COCTaBa BO3/1yXa.

3. JTaboparopHas padota «OnpeaeneHue coaepKaHus
YTJIEKUCIIOTO Ta3a B BO3/IyXe

MOMEIIEHHUS SKCIIPECC-METOIOM»
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Monyas / Paznen / Tema

Pe3yabTaTt 00yuenust

THIIBI OLIEHOYHBIX MEPONPUATHI

924

XUMUYECKHUI aHAIU3 MPoo
MAaTEPUATIOB CTPOUTEIIHLHO-
pecTaBpallMOHHOM
NESITEILHOCTH U IU3aiHa

NccnenoBath mpoObI
MAaTEPUAIIOB CTPOUTEIIBHO-
pecTaBpallMOHHOM JAEATEIbHOCTH
W TU3aiHa

1. [IpakTUKO-OpUEHTUPOBAHHBIE 3aaHUS TI0
XUMUYECKOMY aHaJIN3y MPOO MaTEepPHAIOB CTPOUTEIHLHO-
peCTaBpallMOHHOM JEATEIbHOCTH U IU3AIHA.

2. JlJabopaTtopHas pabota (Ha BEIOOD):

— N3roroBnenne kpacok (moadoop MUrMEHTOB U
CBS3BIBAIOIIUX BEIIECTB);

— WccnenoBanne cBOMCTB BSKYIIUX BEIIECTB HA
IpUMepe TUrca

9.25

HccnenoBanme 00bEKTOB
TeXHOCPEPbI

HccnenoBats XUMUYECKUN
cOCTaB OOBEKTOB TEXHOCHEPHI
HA NpUMEpPE TEXHUYECKOUN BOJIbI
1 MaTEpPUAIIOB CTPOUTEITBHO-
pecTaBpallMOHHOMN JEATEIbHOCTH
1 IU3aiHa

YueOHo-ucciaen0BaTeIbLCKUI IPOCKT B 00IaCTH
UCCIIeIOBaHUSI OOBEKTOB TEXHOCHEPHI.

Bo3MoXxHBIE TEMBI TPOEKTOB:

1. KoHTpOb KauecTBa TEXHUYECKOW BOABI PA3HBIX BUJIOB
B cooTBeTcTBMH ¢ MeToaukamu 1mo ['OCT.

2. Co3aHne NEKOPATUBHOM MITYKaTypPKHU.

3. IIurMeHTHhI B U3ACINAX U3 CTEKIIA.

4. MccrenoBaHue pa3pyIiaromiero IeMCcTBUsS BOJIbI Ha
CTPOUTEJIbHBIE MAaTEpUAIIbI.

5. OueHka cocTosiHus BO3/1yXa paboyei 30HbI
CrienHaIiCTa (TEXHOJI0Ta, CTPOUTENS U T.1., C YYETOM
obJsiact poeccuoHanbHOM AESTEILHOCTH) B
COOTBETCTBUM C HOPMATHUBHBIMU JOKYMEHTaMHU
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2. OnleHOYHbIE MAaTepPHUAaJIa AJisl BXOJAHOI0, TEKYIIEro U py0esKHOTro KOHTPOJIs
N0 JUCHMILUIUHE «XHMUD»

2.1. OueHo4yHble CpeaCTBAa TEKyHIero KOHTPOJS IO JUCHUIINHE
«XuUMHD»

Texymmii KOHTPOJb pPE3yJbTaTOB OOY4YEHHS MOXXHO OCYIIECTBISATH
pa3IMYHBIMM METOJIaMH M C TOMOILBIO PA3JIUYHBIX OLEHOYHBIX cpeAcTB. Ilo
JTUCHUIUINHE «XHUMUS» B Kau€CTBE CPEJICTB TEKYIIETO KOHTPOJS MPUMEHSIOTCS
BOITPOCHI JUIsl OPraHU3allK YCTHOTO M MUCBMEHHOI'O OIIPOCa, CUCTEMBI 33JJaHUI B
TECTOBOU dopme, 3a7auu U YNPaXKHEHUs, IPAKTUKO-OPUECHTUPOBAHHbBIC 3a1aHUS
(TeopeTuveckue, pacueTHbIe, CUTYallMOHHBIE), TA0OpaTOpHbIE PAdOTHl U JAPYTHE
OIICHOYHbIE MepornpusaTus. Huxe npuBeneM npuMepbl HEKOTOPBIX U3 HUX.

2.1.1. Cucrembl 3a1aHNi B TecTOBOM opme

CucrteMa 3aaHvii B TECTOBOM (opme — 3TO cojepKaTelibHasi CUCTEMA,
OXBAaThIBAIOIIAs] B3aMMOCBS3aHHBIE 3JIEMEHTHI 3HaHUH. B oTiauume oT TecToB, B
CUCTEMax 3a/JIaHUi BEpOSITHOCTh MPABUIILHOTO OTBETA HA MOCIEAYIOIIEE 3a/laHne
MOET 3aBUCETh OT BEPOSATHOCTHU MPABUIIBHOTO OTBETA HA MPEABIAYIINE 3aJaHUSL.

st Toro 4troObl Ha OJHOM COJEPXKATEIHbHOM MaTepuaie MOKHO ObLIO
COCTaBUTh HECKOJBKO BapHAaHTOB TECTa, KOHCTPYUPYIOT 0a3zy 3ajaHuili B
TecTOBOU opMe. Eciu ecTb KOMIBIOTEPHBIE MPOTPAMMBbI T€HEpPALlU TECTOB, TO B
MporpamMmy CO3[aHusl TeCTa BBOJUTCA 0a3a, BKIIIOYAIOLas B ceOsl mapauieiabHbIe
M0 COAEPKAHUIO M TPYJHOCTH BAPHUAHTHI OJHOTO M TOTO XK€ 3aJaHus. ITO
O3Ha4yaeT, 4YTO NpPOBEpKa 3HAHUS MPU3HAKOB, CBOWCTB, COCTaBa, (QPYHKUIUN
OJIHOTUITHBIX OOBEKTOB MOXKET OBITh OpraHM30BaHa Ha 0a3e OJHOTO U TOTO XKe
3a/laHus, MEHSIOIIETO B CBOEM TEKCTE TOJhKO Ha3BaHME ATHUX OOBEKTOB. DTU
3a/laHusI Ha3bIBAIOT (DACETHBIMHU, T.€. UMEIOIIMMHU IEPEMEHHBIE JIEMEHTHI.

[IpuBeneM mpuMep CHUCTEMBbI 3aJaHUN B TECTOBOM (opMe, BKIIOUAIOIICH
(aceTHbie 3aaaHus (PaceTsl B 3aJaHUH 3aKIIOYEHBI B QUTYPHBIE CKOOKH).

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

Pesynbrat oOyuenust | CocTaBiasiTh XUMUYECKUE (HOPMYJIbl COCTUHEHUN
B COOTBETCTBHUM CO CTEIEHBbIO OKHUCIICHUSA
XUMHYECKUX DJIEMEHTOB, UCXOAA U3 BAJICHTHOCTH
Y DJIEKTPOOTPULIATEIBHOCTH

OO01me KOMITETEHITNN OK 01

21



Bbi0epuTe 01UH NPpABWIbHBIN OTBET:

1. Atomsl C 1 S1 UMEIOT OITMHAKOBOE YUCIIO:

A) HEUTPOHOB B sI/Ipe

b) sHepreTnueckux ypoBHen

B) snekTpoHOB Ha BHEITHEM SHEPrETUYECKOM YPOBHE

I') anexTpoHOB

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

A) ycunmBarTCs

b) ocnaGesarot

B) He mensoTcs

I') u3MeHsI0TCS IEPUOAUYECKU

3. K s-anemeHTamM OTHOCHUTCS:

A)K

b) S

B) Fe

I') Br

4. Ilytem coeanHeHUs aTOMOB o1 HoMepoM 11 u 17 oGpasyercs BelecTBo
C XUMHYECKOU CBA3BIO:

A) noHHOM

b) xoBaneHTHOM MOISIPHOM

B) xoBaneHTHOI HENOISPHOI

I') meTammueckoit

5. {KONMMYeCTBO OJJEKTPOHOB B AaTOME, KOJMYECTBO JSHEPTeTUUECKHUX
YPOBHEHN; KOJUYECTBO HJIEKTPOHOB HA TOCIEIHEM 3HEPreTUYECKOM YPOBHE;
KOJINYECTBO MPOTOHOB B SI/Ip€ aTOMa} COOTBETCTBYET

A) HOMepyY nepHojia

b) Homepy rpynisl

B) nopsiakoBomy HOMEpY

6.{xmopuay 6apus, armMasy, aMMHaKy, CEpHON KHCJIOTE } COOTBETCTBYET

A) MOHHAas XMMHUYECKasl CBS3b

b) koBasieHTHas MOIsIpHAS] XUMUYECKAsI CBSI3h

B) xoBaneHTHast HEMOJISIpHAs XUMUYECKas CBSA3b

7. {cBsi3b, 00pa30BaHHAs 3a cueT 00pa30BaHMs OOIIUX AIEKTPOHHBIX Map;
CBsI3b, 00pa30BaHHas 3a cueT 0000IECTBICHUS BAJICHTHBIX AJICKTPOHOB; CBS3b,
oOpa3oBaHHAs 3a CUET NEKTPOCTATUUECKHUX CUJI TIPUTSKCHUS |} HAa3bIBACTCS

A) noHHou

b) metannnueckoit
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B) xoBanenTHoM

8. {B mopsaKe BO3pacTaHUsi METAJUIMUYECKUX CBOMCTB; B MOPSAKE yObIBAHUS
paanyca aTOMOB; B TIOPSJIKE BO3pACTaHUsI KUCIOTHBIX CBOMCTB JIETY4YHX
BOJIOPOJIHBIX COEMHEHUH } 3JIEMEHTHI PACIIONIOKEHBI B PSTY

A)K, Ca, Sc

b) Al, Mg, Na

B)F,Cl, 1

9. Kakoe u3 cyxJieHuii BEpHO 1151 3eMeHTOB { VA rpynnsl , [VA rpynmnsi,
IA rpynmbr}

A) obmrast hopmya JieTydero BogopoHoro coenunenus RH4

b) He 00pa3yioT JeTyurx BOJAOPOIHBIX COCAMHEHUM

B) 110 3aBepiieHust SHEPreTUYECKOr0 YPOBHS HE XBATAET TPEX AJIECKTPOHOB

10. Cpenu BemiectB, ykazanHbix B psay {NHs, O, HCI, SO,; CaO, HNO3,
Cl2, CO2; H2S04, HI, CuCl2, CH4, NH3}komu4ecTBO COSTMHEHHMIA C
KOBAJIEHTHOM NOJISIPHOU CBSI3bI0 PABHO

A) Tpem

b) nBym

B) uetbipem

11. Xumudeckas CBA3b B MOJIEKYJIaX {030HA U XJIOPUA KaJIblIUsl; CEPHOU
KHUCJIOTHI ¥ XJIOPUJA aMMOHHUSI; CEPHOUM KUCIOTHI U 030Ha} COOTBETCTBEHHO

A) KOBajIeHTHas MOJsipHAs U UOHHAS

b) xoBaneHTHas moJiApHasi U KOBAJICHTHASI HEMOJISIpHAS

B) xoBaneHTHast HENMOJISIpHAS U MOHHAs

Kak BuAHO M3 MPUBENEHHOTO MpUMeEpa, Kakaoe (GaceTHOE 3aJaHUE MOMKET
OBITh TPEOoOpPa30BaHO B HECKOJIBKO PA3IMYHBIX BAPUAHTOB OJHOTO 3aJaHUs
TecToBOM cucteMbl. [lpu opraHuzanuum aBTOMATU3UPOBAHHOTO TEKYIIETO
KOHTPOJISl TOSIBISIETCS  BO3MOXXHOCTh TI'€HEpaluu OOJIBIIOrO0  KOJWYECTBa
BApUAHTOB TECTa, NpPU OTOM 3aJaHus, TMOJy4yeHHble u3 (dacera, OyayT
napasuiesibHbI O COACPKAHUIO U TPYAHOCTH.

2.1.2. [IpakTHyeckue 3aJaHUs U 3aa4U

[IpakTyeckune 3aJaHusi M 3aJayd, 4YacTO MCIOJIb3yEMbIE B KadyeCTBE
TUIAKTUYECKUX CPEACTB B E€CTECTBEHHOHAYUYHBIX IUCLMUIUIMHAX, TAaKXKE MOTYT
ObITh (paceTHbIMH. BO3MOXXHO NpUMEHEHHME 3a7a4 C BapHAHTAMH OTBETa IS
y100CTBa OpraHu3aIliyi aBTOMaTU3UPOBAHHOTO KOHTPOJISL.

[IpakTuyeckue 3a7anus U 3a7ja4i IPEACTaBICHBI B pa3jienax:

1. OcHOBBI CTPOEHHA BelIeCTBA — 33/1a4¥ HA COCTABJICHUE XUMHYECKUX
dbopMyn IBYXaTOMHBIX CO€TMHEHUN (OKCUIOB, CYTb(UIOB, TUIPUIOB U T.I1.).

2. XuMHu4ecKue peakiuumu

2.1. 3ajaun Ha cOCTaBI€HUE YPAaBHEHUI PEaKIUil: COEIMHEHMUS], 3aMEIICHUS,
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pasNoKeHMs, OOMEHAa M PEeaKIMil C y4JacTHEM KOMIUICKCHBIX COEAMHEHUN (Ha
OpUMepe TUAPOKCOKOMIUIEKCOB  QIOMUHUSI W IIMHKA); OKHUCIUTEIbHO-
BOCCTAHOBUTENBHBIX pPEAKIM C MCIOJB30BAHUEM METOAA AJIEKTPOHHOTO
OajlaHca; ¢  y4YacTMEM  KOMIUIEKCHBIX  COEQUHEHUM  (Ha  mIpumepe
TMAPOKCOKOMIUJIEKCOB IMHKA U AJTFOMHUHMS).

2.2. 3agaun Ha pacyeT KOJUYECTBEHHBIX XapaKTEPUCTUK NPOIYKTa PEAKIIMU
COCIMHEHHSI; MacCOBOW WM OOBEMHOM [OJM BBIXOJA MPOAYKTa pEaKUUU
COCIUHEHHUSI OT TEOPETHUYECKH BO3MOXKHOTO; OOBEMHBIX OTHOIICHHI Ta3oB;
KOJIMYECTBEHHBIX XAPAKTEPUCTUK HCXOJHBIX BEHIECTB M IMPOAYKTOB PEAKIUU;
Macchl (00bEeM, KOJMYECTBO BEIECTBA) MPOJAYKTa pEaKIUU, €CId OJHO U3
BEIIECTB JAaHO B BHJE pacTBOpa C OINPEIEICHHOW MAacCOBOM JOJIeH
PacTBOPEHHOI'O BEILIECTBA.

2.3. 3amaHMs Ha COCTAaBJICHHE MOJIEKYJSIDHBIX M HOHHBIX pPEaKUMM C
Y4aCTHEM OKCHJOB, KHCIOT, OCHOBAHUM M COJIEW, MOHHBIX PEAKUUW TUAPOIU3a
COJIEH, YCTAHOBJIEHUE U3BMEHEHUS KUCITOTHOCTU CPEJIBI.

3. CTpoeHne U CBOMCTBA HEOPraHMYECKUX BeleCTB

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

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

3.3. IlpakTnueckue 3aaHusl HA ONPENEIICHHE XUMHUYECKOW AaKTHBHOCTH
BEILIECTB B 3aBUCUMOCTH BHJla XMMHUYECKOM CBSI3M M THUNA KPUCTAJUIMYECKOU
PELIETKU.

3.4. 3agaHus Ha COCTABJIICHUE YPABHEHUN XMMHUYECKUX PEAKIIUN C y4acTHEM
IPOCTBIX U CI0KHBIX HEOPIraHUYECKUX BEIIECTB: OKCUIOB METAIIOB, HEMETAJIIOB
1 aM(OTEPHBIX JIEMEHTOB; HEOPraHUYECKUX KUCIIOT, OCHOBAaHUI U aM(OTEpHBIX
TUAPOKCUZIOB, HEOPraHMYECKUX COJIEH, XapaKTepU3YIOIIUX UX CBOWCTBA H
CIOCOOBI MOTYYEHUS.

4. CTpoeHue U CBOMCTBA OPraHUYeCKUX BelleCTB

4.1. 3amaHusi Ha COCTaBJICHUE HA3BaHUM OPraHUYECKUX COCAWHEHUN II0
TPUBHUAJIBHOW WJIM MEXKIYHAPOIHOU CUCTEMAaTUYECKOM HOMEHKIIATYPE;

4.2. 3angaHusi Ha COCTAaBJEHUE IOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
(opMyJ1 OpraHMYECKUX BEIIECTB OTIAEIbHBIX KJIaCCOB.

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

4.5. 3aaHus HAa COCTABJIEHUE YPABHEHUN XUMUYECKUX PEAKINNA C yUaCTUEM
OpraHUYeCKUX BELIECTB HA OCHOBAHHWH UX COCTABA M CTPOCHMUS.

4.6. 3amaHWsi HAa COCTaBJIEHHWE YPABHEHUNW XHUMHUYECKUX PEAKIUU,

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

4.7. PacueTHble 3aa4M 10 YPABHEHUSIM PEAKIUN C yYaCTHEM OPTaHUYECKUX
BEILIECTB.

5. KuneTuveckue ¥ TepMOJAMHAMHUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS
XHMHMYECKHUX peaKiuii

5.1 IlpakTnueckne 3amaHusl Ha OLICHKY M3MEHEHHsI CKOPOCTH XMMHYECKON
peaKIuy W HaMpaBJICHUS CMEIICHUS PABHOBECHUSI C UCIIOJH30BAaHWEM IMPUHIIUIA
Jle-Illarenbe.

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

6. IlucnepcHbie cucTeMbl

6.1. 3amaun Ha IPUTOTOBJIEHHUE PACTBOPOB.

7. KadecTBeHHBbIe peaknu OOHAPY)KEHHS  OPraHUYeCcKHX U
HEOPraHM4YeCKHUX BellecTB

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

7.2. llpakThueckne 3alaHUsl Ha COCTABJIECHUE KAYECTBEHHBIX pPEaKIUn
O0OHapyXEHUsI OPTaHUYECKUX COCTUHECHUM.

9.1. UccienoBanue 1 XMMUYECKUIN aHAJIN3 00beKTOB Onocdepbl

1. TunoBeie pacyeTsl MO TEMATUKE IKCIIEPUMEHTA.

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

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

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

9.2. UccienoBanue 1 XMMHUYECKUI aHAJIN3 00bEKTOB TeXHOC(hepbl

1. TunoBeie pacyeTsl O TEMATUKE HKCIEPUMEHTA.

2. 3agauM Ha BBIYUCIEHUE CPEAHEr0 3HAYCHHSI SKCIEPUMEHTAIBHBIX
JAHHBIX, IOTPEITHOCTH.

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

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

IIpuMepsl 32124 0 Pa3HBIM TEMaM M CHUIJIMHBI

I. C BapuanTaMu 0TBETOB
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1. B peakiuto, TepMOXUMUYECKOE ypaBHEHUE KoTOopoit S + O, = SO, + 297
k/[x, BcTynuna cepa maccoil 1 r. KonmyecTBO TEmaoThl, BBIICIUBIIEECS MpPU
ATOM, PaBHO:

A) 9,28 xJIx

b) 74,25 xJIx

B) 29,7 xJIx

2. YKaXuTe COJIb, BOJAHBIN PACTBOP KOTOPOU UMEET LICIIOYHYIO CPELY

A) cynbdar kanus

b) xnopua amomMuHus

B) xapOonat kanus

3. Omnpenenure Ha3BaHWE BEIIECTBA, TJIABHASI 1I€TIb KOTOPOTO COCTOUT W3
YEeTHIPEX aTOMOB YIJIEPOJia, COAEPKUT KapOOKCUIIBHYIO TPYIIITY U OAHY JBOMHYIO
CBSI3b, & TAKXKE PAIUKAIBI METHII M 3THIL.

A) 3-metni-3-3Tuin0yTeH-3-0Bast KMCJIOTa

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

B) 2-meTmin-3-31un6yren-3-oBasi KUCIOTA

daceTHbIE 321a4U

4. CoctaBbTe XUMHUYECKHE (HOPMYJIIBI JBYXAaTOMHBIX COCIMHEHUMN: {CHUITUIU/
Kanblus, rugapua Oapus, cynbdun xeneza (III), oxcun azora (II), oxcun
antoMuHud, xjaopun xenesa (II), autpun 6apus, okcua prytu (1), okcua cypbMbl
(V); oxcun menu (1), xsmopua prytu (I1), HUTpUI KaJIUsl, CUIMITA MarHusi, TUAPUT
amtomunud, cynbgua csunua (II), Opomun nmuka, okeun yraepoga (II), okcun
xsopa (V); autrpun Hatpusi, uogua meau (I), okcun xpoma (II), oxcup azora (V),
ruapun Hatpusi, xyopun xpoma (III), okcua kamusa, okcun wmbimbsaka (I11),
Cynb(ua UHKa } .

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

6.YpaBHANUTE OKUCIUTENBHO-BOCCTAHOBUTEIIBHYIO PEAKIINIO

{MnO, + H,SO, = MnSQO, + O, + H,0;

Zn + K,Cr,07 + HySO,4 = ZnSO4 + Cry(SOy); + K,SO4 + H0;

KCIO; + S = KCI + SO,} MeromoM 3JIeKTpOHHOTO OajlaHca; OMPEICIUTe
OKHUCJIUTENh U BOCCTAHOBUTEIT.

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

A) Cy4Hg

b) C,Hg

B) CH,4

26



BonpocurenbHbie (pOpMYJIUPOBKH:

8. Kakas macca ykcycHOM KUCIOTHI oTpedyeTcs JJIsi CUHTEe3a ATHIIalleTara
maccoit 140,8 1. Boeixon »dupa npumure paBHbiM 80% OT TeopeTUUYECKU
BO3MOKHOTO.

9. KakuM peakTMBOM MOXHO OTJIMYWTH TIIMUEPUH OT IIHOKO3bI? CocTaBbTE
YpaBHEHUE KAYECTBEHHON peaklMH Uisl OOHApyKEHUSI MHOTOATOMHBIX CIUPTOB
Ha [PUMEPE IITULEPUHA.

10. C moMouipi0 Kakoro peakTuBa MOKHO pacno3HaTh rajioreHu-uoHsl (Cl-
, Br-, 1-)? CocraBbre ypaBHEHHS KAUECTBEHHBIX PEAKIUN B MOJEKYJSIPHOWH H
HOHHOU (hopMax. YKaKUTE MPU3HAKU PEAKIIUM.

3agaun, Kak W JApyrue AUAAKTUYECKUE 3aaHUsl, MOTYT BBIIOJIHSITH
oOydaronyr0 M KOHTpoJupywomyo ¢GyHKUuH. Pemenue 3agad  MOXET
OCYILECTBIIATHCSA HA PA3JIMYHBIX TUIIAX U TaNax 3aHITHH.

2.1.3. [IpakTHKO-OPHMEHTUPOBAHHbIE 321AHUS

[IpakTUKO-OpHEHTHPOBAaHHbIE 3alaHusl (KaK TEOpEeTUYECKHe, TaK H
pacyeTHbIC), HAMpaBJIEHbl HA pPa3BUTHE pPE3YJIbTATOB OOYYEHHUS OCHOBHOTO
monyns (pasgenbl: «OCHOBbI CTpOEHMs BellecTBa», «CTpOoeHHE M CBOWMCTBa
HEOpraHWYEeCKUX /  opraHmyeckux  BemiecTB»,  «KuHeTrhueckue U
TEPMOJIMHAMUYECKUE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKUX pPEAKLIUN»,
«/lucriepcHple CcUCTEMBI») M BBIABICHHE XHMHYECKOW CYIIHOCTH OOBEKTOB
MPUPOJBI, MPOU3BOJCTBA M ObITa, C KOTOPHIMH YEJIOBEK B3aWMOJCIHCTBYET B
MPOIECCe MPAKTUUYECKON JeATeNbHOCTU (MMPUKIAHOU MOJTYJIb ).

[IpakTUKO-OPUEHTUPOBAHHBIE  33JaHUS  MOXHO  ONPEACNIUTh  Kak
NeJaroruyecku nepepadoTaHHbll GparMeHT NpodeccuoHaIbHON AeSTENHHOCTU
cnermanucta. OHM pa3pabaThiBalOTCA JUIsl MPOBEPKM 3HAHUH H  YMEHUU
oOydJaronuxcsi AMCTBOBaTh B MPAKTUYECKUX, HETUMUYHBIX, IKCTPEMAIBHBIX U
apyrux cutyanusx. Ilpu wu3ydeHUM AUCIUIUIMHBI «XUMUS» TPAKTUKO-
OpUEHTHUPOBAHHBIE 3aJaHMs] NPUMEHSIIOTCA JUISl  aKTUBU3AIMM  Yy4eOHO-
MO3HABATEJIbHOM JIEATETbHOCTH OOyYarouIuxcsi MyTeM «IOTPYXEHUs» HUX B
npo0eMbl XMUMHYECKUX HCCIIEIOBAHUM, BO3HUKABIIUX B HUCTOPUU Pa3BUTHUSA
HayKH, WA UMEIOLIMX MTPAKTHUYECKOE 3HAYCHHE JIJI YeTIOBEKa.

[IpuBenem mpuMepsl NPAKTUKO-OPUEHTHUPOBAHHBIX 3aJaHUM IO pazaenam
«CTpoeHHE W CBOMCTBA HEOPTraHWYECKHUX BemecTB», «CTpoeHHEe W CBOMCTBA
OPraHUYECKUX BEILECTBY.

1. Kap0okcurepanus

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

OO0OCHOBBIBaTh ~ 3HAYEHHE U  IPUMEHEHUE
HEOPraHWYECKUX  BELIECTB B  OBITOBOM U
IIPOU3BOJCTBEHHON JCATEIBHOCTA YEJI0BEKAa MX
(pU3UKO-XMMUYECKUMHU CBOMCTBaAMU

OO011e KOMIETEHIINN

OK 01, OK 02

A 3HaKOMO 1M BaM IMOHATHE «KapOokcutepanus»? B TepaneBTHUeCKHX

LEJIAX MCIONB3YIOT Tra3oobpa3Hoe BemiecTBo. Ilo 3Toif mpuumHEe MOA0OHYIO

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

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

[IoBrIlICHUE COACpKAaHUA OTOTO0 Trazda B KPOBHU TOBOPUT O HEKA4YCCTBECHHOM

Q)YHKHI/II/I KpOBH. Camoe YAUBUTCIIBHOC, YTO OHO UCIIOJIB3YCTCA B TBépI[OM BUJIC B
HHHIGBOﬁ IMPOMBINIJIICHHOCTH JIAI XpPaHCHHA W IICPCBO3KH IIPOAYKTOB: pBI6LI,

Msica, MOPOXKEHOTO.
3amanue

Bri0epure oauH NpaBWIbLHbIN OTBET:
1. O xakoMm BelIecTBE UAET peub?

A) yTieKucmiblil ra3

b) kucnopon
B) ammuak

2. KaknuMu XMUMHUYECKUMHU CBOMCTBAMM 00JIa1a€T ITO BEIIECTBO?

A) KUCJIOTHBIMH
b) ocHOBHBIMUI
B) amdorepubimu

3. C yeM MOXKET BCTyNaTh BO B3aUMOIecTBHUE?

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

b) ¢ Bosio#, KMCIIOTHBIMM OKCHAAMHU, IIEJI0YaMH, HEKOTOPBIMH COJISIMH

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

4. C nOMOUIbIO0 KAaKOTO BELIECTBA €0 MOKHO OOHAPYKUThH?

A) dbenondranenna

b) 6pomHOI1 BoAbI

B) u3BecTKOBOM BOIBI

5. [IpuBenute GakThl, KOTOPBIEC TOKA3BIBAIOT OTPUIIATEIHLHOE BIMSIHUE 3TOTO

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

2. IToBapeHHas COJIb

HazBanue TeMbl

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

OO011e KOMIETEHIINN OK 01, OK 02

H3BectHo, yTOo B Mupe noObiBaeTcss mpumepHo 100 MUITHOHOB TOHH
MOBapeHHOW coyii B roj. Ha mnwumeBble HYXAbl PacXxomyeTcsi OKOJO OJHOMN
YETBEPTOM YaCTH 3TOro Koauvectna. Kyna e uaer ocraiabHas coJib?

[loBapeHHast cOb COBEPIIEHHO HEOOXOAMMA MPU IMPOU3BOJICTBE MSCHBIX U
pPBIOHBIX KOHCEPBOB, OHa UCIOJIb3YyeTCS B METAUIyprUYecKoW OTpaciu
POMBIIIVICHHOCTH, MpU 00pabOTKE MEXOB W pa3IMYHBIX KOXK, B Ipollecce
OPUTOTOBJICHHUSI MbLIa, HJET JUIA IOJY4YEHUs KaJbUWHUPOBAHHOM COJBI,
npuMeHsieTcs B Meauiuae. OCHOBHOM MOTPEOUTEh COMU — XUMUYECKask OTPacib
MPOMBIIUIEHHOCTU. B 3TOI 00nacTu ucnoisib3yercs He TOJBKO cama COjb, HO U
AJIEMEHTHI, COCTABILIIONINE €e. B mporecce 3JIeKTposin3a ee pacTBOpa IMOIY4YaroT
XJIOp, BOAOpOA MU enkui Hatp. M3 pacTBOpa €IKOro HaTpa MOJy4aroT TBEPIAYIO
11eJ104b — KayCcTUK. COeIMHASI BOJOPOJ C XJIOPOM, IMOIYYaAIOT COJSIHYIO KUCIIOTY.

3aganue: cocTaBbTe yPAaBHEHHS, ONIMCAHHBIX B TEKCTE PEAKLUH.

3. AuerniieH

Haszpanue tembl Tema 3.3. «IIpon3BOACTBO HEOPTAHUYECKUX
BEILIECTB. 3HAYECHHUE U TPUMEHEHHUE B OBITY U Ha
IPOU3BOJICTBE

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

OO111e KOMIETEHIINN OK 01, OK 02

OgHuM #3 cambIX paclpOCTPAHEHHBIX CIOCOOOB CBAapKU IUIABJICHUEM
SABJISICTCSl Ta30Basg CBapKa, KOTOpash MPOM3BOIAUTCS C OOpa3oBaHUWEM Ta30BOTO
IUIaMEHH B KaHallaXx cBapouHoil ropenku. OOpa3oBaHHE Ta30CBapOYHOTO
TUTAaMEHH HEBO3MOXKHO 0e€3 rasza areTuiieHa. TeXHHMYECKHUW areTUsIeH MOJIydaroT
U3 KapOuJa Kaablus.

3axanue

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

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

4. Beruncnure 00bEM arleTusIeHa MOJYyUYeHHOTO U3 KapOu/ia Kajabllus Maccon
128 1, conepxkariero 5% npumecei, €cim BbIX0 alleTuieHa coctaBisaeT 80% ot
TEOPETUYCCKHU BO3MOMKHOTO.

4. MoJjiouHasi KHCJIOTA

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

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

OO1re KOMIETEHITNN OK 01, OK 02

[IpoMexXyTOUHBIM TPOAYKTOM OOMEHAa Yy TEIUIOKPOBHBIX >KUBOTHBIX
ABJISIETCSI MOJIOYHAsI KMCJIOTA. 3amax 3TOW KHCIIOThI KPOBOCOCYLIME HACEKOMBIE
YJIABJIMBAIOT HA 3HAYUTEILHOM PACCTOSHUU.

3aganue

1. [Touemy Hacexombie (KOMaphl) OBICTPO HAXOMST CBOIO KEPTBY?

2. YcranoBute (OpMyTy MOJIOYHOM KHCJIOTHI, KOTOpas IOMOTaeT
HAaCEKOMBIM HAaXOJUTh TEIJIOKPOBHBIX JKMBOTHBIX, €CIIM MAacCOBBIE JOJIU
AJIEMEHTOB B HeW cocTaBimsaoT: yriaepoga — 40,00%, Bomopoma — 6,67%,
kuciopoaa — 53,33%.

3. CocrtaBbTe CTPYKTYpHYIO (opMyay MOJOYHOM KHUCIOTHL. HazoBute
kucioty no Homenkinarype MIOITAK.

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

5. Haligute B WHTEpHETEe WM JPYTrUX HCTOYHUKAX HHPOPMAIUIO O
MIPUMEHEHUU MOJIOYHON KHUCJIOTHI.

2.1.4. 3aganus 1a00paTOPHBIX padoT

JlaGopatopHble pabOTHI SIBJISIOTCS BaKHOW YacThIO y4eOHOTro Mpolecca 1o
JUCIUIUIMHE M CIOCOOCTBYIOT (OPMHUPOBAHMIO Yy OOyYarOUIUXCSl YMEHUU
HCCIIEIOBAaTh XMMUYECKUE MPOLECChl U SBJICHUA (TUIaHUPOBaTh W MPOBOIUTH
XUMUYECKUE DKCIIEPUMEHTBI, MCCIEAOBaTh BEHIECTBA W MPOBEPSTH TUIIOTE3HI,
oOpabaTpiBaTh W  HMHTEPIPETHUPOBATH  PE3ylbTaThl  JKCIEPUMEHTOB).
JlabopaTopHble pabOThl MO XUMHUU MPEAYCMOTPEHBI B KaXIOM pasjelie
OCHOBHOI'O U MPUKJIIAIHOTO MOyJied (Tabir. 2).
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Tabnuna 2. JJabopaTopHbie pabOThI 10 XUMUU

Paznea

JlaGoparopHnasi pabGora

Pa3nen 2. XumMuueckue
peaKuuun

JlaGoparopHuas padora 1. «Peakuun
TUIPOJIU3a»

Paznen 3. Ctpoenue u
CBOMCTBA HEOPTaHUYECKUX
BEIIICCTB

JlabopaTopHnasi padora 2. «CBolicTBa
METaJIOB U HEMETAJIOB)

Paznen 4. Ctpoenue u
CBOWCTBA OPTaHUYECKUX
BEIIICCTB

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

Pa3nen 5. Kunernueckue u
TEPMOJUHAMHUYECKHUE
3aKOHOMEPHOCTHU MPOTECKAHUS
XUMHUYECKUX peaKIui

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

Paznen 6. lucniepcHbie
CUCTEMBbI

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

Paznen 7. KauecTtBeHHbIE
peakiuu 0OHapyKEHUS
OpraHUYECKUX U
HEOPTraHUYECKUX BEIICCTB

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

JlaGopaTopHasi padora 8 (Ha BbIOOP)
«KauecTBeHHBIE peaKklMK Ha OT/ICJIbHbBIC
KJIACChl OPTraHUYECKUX BEILIECTBY» WIH
«KauecTBeHHBIN aHATU3 OPraHUYECKUX
COCIMHEHUI 10 (YHKIIUOHATHHBIM TPYIIIIaM))

Pasnen 9.1. UccnenoBanue u
XUMHYECKUN aHaAJIN3 00OBEKTOB
ouochepsl

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

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

«HMccnenoBanue NpoIyKTOB MUTAaHUS Ha
HaJIM4KE YIIIEBOJOB (MyKa, TBOPOT, MOJIOKO,
HOTYpT) Ha HAJIM4YKE YTIIEBOJOB (Kpaxmall,
TIII0K03a, Caxapo3a)»

JlaGopaTopnas padora 12 (Ha BbIOOp)
«OOHapyXeHHE HEOPTAHUYECKUX ITPUMECEN B
npo0Oax MoYBbI»

«Omnpenenenne pH BOIHON BBITSKKA MOYBHI,
€€ KUCJIOTHOCTH U IIETIOYHOCTI

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

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

Oo6opynoBanne 1adopaTopuu U padoYuX MecCT Ja0OPATOPHU: MEH3YPKU,
MUNETKU-KaNeIbHUIIBI, TEPMOMETPBI, MHUKPOCKOM, JIyIbl, HPEIMETHbIE U
MMOKPOBHBIE CTEKJA, IUIAHIIETHI JJI KamelbHBIX peakiuii, (uiIbTpoBalbHas
Oymara, TIpOMBIBAJIKHA, CTEKJISTHHBIC MPOOWPKU, PE3UHOBBIE TIPOOKH, (poHApPUKH,
HaOOp pEaKTUBOB, CTEKJISIHHBIC TAJIOYKH, INTATHBBI IS MPOOUPOK;, MEpHBIC
IIWIMHIPHI, BOPOHKH CTEKIISTHHBIC, BOPOHKU JIEIUTENbHBIC UIUHApUIecKue (50—
100 wmi), crynku ¢ mnectukoM, (aphopoBble YalIKH, NUHUETHI, (QUIBTPHI
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OyMmakHble, BaTa, Mapis, YacOBBIE CTEKJA, JJIEKTPOILTUTKH, J1a0OpaTOpPHBIC
IITATUBBI, CIIUPTOBBIE TOPEJIKH, CIMYKH, MPUOOp sl MOJYYEHHs Ta30B (WU
npoOupKa ¢ ra300TBOJHON TPyOKOil), nep:karenu Ajis NPOOUPOK, CKISIHKHU IS
XpaHEHUs PEaKTUBOB, pa3IaTOYHbIC JJOTKU;, XuMHUueckue ctakansl (50, 100 u 200
MJ1); IINATENIN; TUHUETHL, TUT€IbHbIE NIUILbL, CEKYHAOMEpPHI (TailMepbl), MEPHBIE
npobupku (Ha 10-20 mi1) m mepaBIe KOTOBI (25, 50, 100 1 200 mun), BoasHas OaHs
(unm TepMOCTaT), CTEKIISTHHBIC MATOYKH; KOHUYECKHE KOJIOBI /i TuTpoBanus (50
n 100 mu1); MHOUKATOpHBIE MOJOCKM i omnpeneneHus pH u cranmaptHas
WHJVMKATOpHAs LIKAJIa; YHUBEPCAJIbHbIA MHAWKATOP; nunetkd Ha 1, 10, 50 mu
(wu mo3atopel Ha 1, 5 u 10 mi), OOpeTKU AJisi TUTPOBAHMS, MEIUIIMHCKUE
mmpuilel Ha 100—150 Mo, mabopaTopHble W/WIIH aHATUTHYECKHUE BeChl, pH-MeTphI,
CYIIWIBHBIN mKad, U Ip. TabopaTopHOE 000PYyI0BAHUE.

[IpuBeneM mnpumepsl Ja0OPAaTOPHBIX PadOT MO pazneny 2 «XUMHUYECKHE
peakuumn» u pasneny 4 «CTpoeHue U CBOMCTBA OPTaHUYECKUX BEILIECTBY.

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

HasBanue tembl Tema 2.2. «DIeKTpoIUTHYECKAS TUCCOLUAITNS U
WOHHBIA OOMEHY

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

OO1ue KOMIETCHITUN OK 01, OK 02

1. Bonipocsl AJ141 10yCKa K J1a0OpaToOpHOil padore

a) chopMyJIUpyHTE LIEb IIAHUPYEMOTO SKCIIEPUMEHTA;

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

B)  OOBSCHUTE, KaKWe  CYIICCTBYIOT  CIIOCOOBI  JIOKa3aTelIbCTBA
CYIIIECTBOBAHMS TUPOJIN3a HEOPTAHUUECKUX U OPTaHUYECKUX BEIIECTB;

') 00BSICHUTE, KaK COCTAaBJISIETCSl yPaBHEHUE TUIPOITU3A;

n) oObsicHuTe, 4yto Takoe pH? Kak 3aBUCHUT JaHHBIM TMOKa3aTelb OT
KHCJIOTHOCTH MJTH OCHOBHOCTH CPEJIbI pacTBOPA;

€) OOBSICHUTE XOJ BBITIOJIHEHUS YKCIIEPUMEHTA 110 PEIICHUIO KaYECTBEHHBIX
3aj1ad,

) TIEPEUUCITUTE OCHOBHBIE ACMEKTHI COOIOJICHUS TEXHUKU O€30MaCHOCTH
pHu pabOTe ¢ arpeCCUBHBIMU peareHTaMu (TUIPOKCHUI HATPH).

2. IlpoBeneHue onbITOB

OobopynoBanme u mocyaa PeakTusbl
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1. CrexnsiHHBIE TPOOUPKH 1.  PactBop NaOH
2. IltatuB A npoOUpPOK 2. PactBop Na,SO,
3. PactBop AICl;
4.  PactBop Na,COg3
5. PactBop Cu(OH),
6. KucnoTHO-OCHOBHBIN HHIUKATOP

AJIropuT™ npoBeaeHnst onbita Ne 1

Bonpocsl u 3a1aHus

3apanme Ne 1. B Tpex npoOupkax moj
HOMEpPaMH HaXOASATCS pacTBOPBI TPEX
COJIEH: XJIOpUa aTIOMUHMS, Cylbdara
HaTpus, kapOoHaTa Hatpus. He
H0JIB3YSCh IPYTUMH PEAKTHBAMM,
ONPENETUTE COCTaB KaXI0M
MPOOUPKHU.

1. JaTh 00BsCHEHHE TPOBEACHHBIM
OTBITAM.

2. CocTaBUTh YpaBHEHUS PEAKIUN,
IPOTEKAOLIUX B IPOOUPKE B
MOJIEKYJIIPHOM M HOHHOM BHJIaX.

AJIrOpUTM NpoBeAeHus onbiTa Ne 2

Bonpocs! u 3a1aHuA

3aganme Ne 2. Uto npousonaer, eciu
OXJIQJIMTh PACTBOP KapOOHATa HATPHUS
Wiy 100aBUTh K HEMY THJIPOKCH]T
HaTpus?

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

1.2. Onyctuth MpOOUPKY B CTAKaH C
OY€HBb XOJOJHON BOJOMN MJIU CHETOM.
1.3. IIpoBepuTh cpeny pacTBopa npu
MOMOIIY KHUCIIOTHO-OCHOBHOTO
UHJUKaTOpA.

1.4. JTo6aBUTH K pacTBOpY KapOoHaTa

1.Kakoit unaukarop xyqme
UCIIOJIb30BATh JJISl ONPENEIICHUS CPEAb
pactBopa?

2. CocTaBUTh COOTBETCTBYIOIIHE
YPaBHEHUS XUMUYECKUX PEAKIIMil, B
MOJIEKYJIIPHOM M HOHHOM BHJaX.
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HaTpHA TUAPOKCU]] HATPUA.

AJITOPUTM NpoBeAeHnst onbIiTa Ne 3

Bonpocsl u 3aganust

3ananme Ne 3. [IpoOreMHBIH OIIBIT.
1.1. B onny mpoOupKy ¢ pacTBOpOM
cynbdara meau (II) npuuts pacTBop
TUIPOKCUIA HATPUSI.

1.2. Bo BTOpY!O MpOOUPKY C
pactBopoM cyinbdara meau (11)
IPWIATH PACTBOP KapOOHaTa HATPUA.
1.3. CpaBHUTD LIBET 00Pa3yIOMIMXCS
OCAJIKOB.

1.4. O6paTtuTh BHUMaHUE HA
BBIJICJIEHUE Ta3a B OJTHOM U3
MpOOUPOK.

1.5. Onpenenuth, OTKyAa MOXKET
BBIJEIATHCS 3TOT ra3?

1.6. [TpoBepUTh KaUECTBEHHBI
COCTaB Ta3a ropsIlen JIY4UHKOH.

1.7. OOBSICHUTH MPOUCKOIAIIIEE
SIBJICHUE.

1. CocTaBUTh COOTBETCTBYIOIIHNE
ypaBHEHUSI XUMUUYECKUX PEAKIIUM, B
MOJIEKYJIIPHOM Y MOHHOM BHJIaX.

AJITOpUTM npoBeAeHus onbiTa Ne 4

Bonpocsl u 3aganust
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3amanue Ne 4. [IpoOGiaeMHBIN OMBIT. 1. OOBSACHUTD IPOUCXOISIIEE SBICHHE.
1.1. K pactBopy xnopuna amtoMuHus | 2. COCTaBUTh COOTBETCTBYIOLIUE
IPUIUTH PACTBOP KapOoHaTa HATpUsl. | ypaBHEHUS] XUMUYECKUX PEAKIIHiL, B
MOJIEKYJIIPHOM M HOHHOM BHJIAX.

3. OTBETUTH HA BOMPOCHI.

JI71s 94ero B MEIUIIMHCKOW IPAKTUKE
HCIIOJIb3YIOT PACTBOP MUTHEBOM COJIBI
JUTSI IOJIOCKAHUS TPU BOCTTAJIMTEIbHBIX
3a0oneBanusix ropia? Kakosa poib
ruaposnsa B npupoae? Ilouemy pactsop
MBbLIa IIEHATCA B BOJIE?

3. O0padoTKa pe3yJbTaTOB ONBITOB

1. Ilpoananu3upoBaTh COOTBETCTBHUE IIOJYYECHHBIX pPE3YJIbTATOB THUIIAM
ruaponusa. CaenaTbh COOTBETCTBYIOIIUE BHIBO/IBI.

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

Paznen 4. CrtpoeHue ¥ CBOHCTBA OpPraHMYeCKHMX  BelIeCTB.
JlabGopaTopnas padora 3. «IlosyuyeHne d3TUIIeHA U U3yYeHHE €TI0 CBOCTB)

Ha3zBanue tembl Tema 4.2. «CBolicTBa OpraHUYECKUX
COCMHEHUI»
Pesynbrat oOyuenus: | YcraHaBiuBaTh 3aBUCHUMOCTh busuko-

XUMUYECKUX CBOWCTB OPraHUYECKUX BEIIECTB OT
CTPOEHUS MOJIEKYJI

OO1ue KOMIETCHITUN OK 01, OK 02

1. Bonipocsl AJ141 10yCKa K J1a0OpPATOPHOIl padore

a) chopMyJIUpyHTE 1IEIb MIIAHUPYEMOT0 SKCIIEPUMEHTA;

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

B) OOBSICHUTE, KAaKUMH XHMHYCCKHMMH CBOWCTBAMH OOJIAJIafOT BEIIECTBA
JAHHOTO KJlacca, KaKue KA4eCTBEHHBIC peakIuu JUIsi UX OOHApY>KEeHUS
WCTIONB3YIOTCS;

') OOBSICHUTE, KAaK MOYKHO TOJTYYUTh BEIIECTBA JAHHOTO KJIacca COSAMHEHUN
B JJAOOPATOPHBIX YCIOBUSIX;

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

€) TePEUHCINTEe OCHOBHBIE ACIEKTHl COONIOACHUS TEXHUKH OE€30TacHOCTH
nmpu pabdore ¢ JIBXK (3TuiOBBIA COHUPT), AarpecCUBHBIMU pEareHTaMu
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(KOHLIGHTpUpOBAaHHAsI  CepHAs  KHUCJIOTa), HarpeBaTelbHBIMH  MpUOOpaMu

(ciupTOBKA).
2. IlpoBeneHne oNbITOB
O6opynoBanue u nmocyaa PeakTusbl
1. CrexnstHHBIE TPOOUPKH 1. KonuentpupoBaHHsiii pactBop H,SO,
2. IltatuB A npoOUpPOK 2. OTUJIOBBIN CIUPT
3. CnupToBkKa 3. PactBop KMnO,
4. Crnuuku 4. bpoMHas Bojia
5. Ilecok

Aaroputm nposeaennst onbita Ne 1

Bonpocsl u 3aganust

1. ITony4uTts 3TUIIEH IeTUApATAIIMENH STUIOBOTO
crupTa, OOHAPY>KHUTh €0, U3yUYUTh €r0 CBOWCTBA.
1.1. B mpoOupky HAJIUTH 2—3 MJT 3THUJIOBOTO CIIUPTA
U OCTOPOXKHO JT00aBHUTH 6—9 M1
KOHILICHTPUPOBAHHOW CEPHOW KUCIIOTHI. 3aTEM
BCHINATh HEMHOTO MPOKAJIEHHOTO TIecKa (MIECOK MU
MEJIKHE KYCOYKH MEeM3bI BBOJST JJIs1 TOTO, YTOOBI
MPEIOTBPATUTh TOTUKHU KUIKOCTU MPU KUTICHUN).
3aKphITh TPOOUPKY MPOOKOM ¢ Ta300TBOTHOM
TPYOKOM, 3aKPENUThH €€ B IITATUBE U OCTOPOKHO
HarpeTh CoepKUMoe mpooupku (puc.1)

NeCoK

C,H,OH
}2{2§0 (1:3)

(xomit.)

Br,  KMnO,

1. Yto mpoucxonut B
npobupke? YUro
HaboaeTe?

2. K kakoMy Tuiy
XAMUYECKUX PEAKIIAMN
OTHOCSITCSI 3TU
npoueccol? Kak
Ha3bIBAIOTCS?

3. Kak mensiercst okpacka
pactBopoB? [Touemy?

4. KakuM niaMeHem
roput 3tuiieH? [louemy?
5. CocTaBUTh ypaBHEHUS
MPOTEKAOITUX
MPOLIECCOB.
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1.2. OcTOp0XHO, pABHOMEPHO HarpeTh CMECh.

1.3. B npyryto npoOupky Hanente 2—3 mi
pa3z0aBJIEHHOTO pacTBOpa NEpMaHTraHaTa Kajus, u
IPOITYCTUTE Yepe3 HEro ras.

1.4. B tpeThio mpobupKy HAIUTH 2—3 M1 OpOMHOM
BOJIbl, OITYCTUTbh Fa300TBOJIHYIO TPYOKY A0 JTHA 3TOU
MPOOUPKH U MPOITYCTUTD Yepe3 OPOMHYIO BOLY
BBIJICJISIFOIIMICSA Ta3.

1.5. BeIHYTh ra300TBOJIHYIO TPYOKY U3 pacTBOpa U
MOBEPHYTH €€ OTBEPCTHEM KBEPXY, MO/IKEYb
BBIJICIISAIONINICS Ta3 (puc.2).

C,H;O0H (aTuso-
BBI¥ CITMPT)

H,SO,

3. O6padoTKa pe3yabTaTOB ONBITOB

1. Ilpoananu3upoBaTh COOTBETCTBUE IMOJIYYEHHBIX PE3YyJbTAaTOB CIOCOOAM
MOJIyYeHUs] HEeNpeeabHbIX YIJIEBOJOPOJOB psina dTuieHa (ankeHoB). Caenatb
COOTBETCTBYIOIIUI BBIBOJ.

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

3. ChopMynupoBaTh BBIBOJ] O ClIoco0ax 0OHApYKEHHUS dTHIICHA.

2.2. OneHOYHbIE CPeACTBA PYy0eKHOro (TeMAaTH4eCKOr0) KOHTPOJS IO
AUCHUIIMHE «XHMHUD)

PyOexHblli  (TeMaTHYECKUil) KOHTPOJb MO AWCHUIUIMHE  «XUMUS»
IpOBOAUTCS B (hOpME KOHTPOJBHBIX padOT MO pa3feiaM OCHOBHOI'O MOJIYJIS Ha
OTJIETIbHBIX 3aHATHUSIX, KEHCOB M Y4€OHO-UCCIIE0BATENLCKUX TPOECKTOB.

3. OueHoYHbIE MATEPHUAJIbI VISl IPOMEKYTOYHOM ATTECTALUH

KounTposbHbIe padoThl 10 pa3aeam

KonTponbHabie paboThl MO XMMHHM KaK OLIEHOYHBIE CPEACTBA PYOEKHOTO
KOHTpPOJISL 3aBEpLIAIOT M3y4YeHHE | MM 2 TeMaTHMYecKUX pas3AesioB OCHOBHOIO

MOJTYJIS.
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Pasnen 2. Xumuyeckue peakuuu. KonrpoabHasi padora «CrpoeHmue
BelIeCTBA U XUMHYECKHE PeaKIun»

KoHntposnbHas paboTa coaepKUT YeThipe BUAa 3aJaHui:

1. 3agaun Ha cOCTaBlIEHHE XMMUYECKUX (POPMYIT TIBYXaTOMHBIX COE€IMHEHUN
10 X Ha3BaHUIO.

2. 3alayu Ha COCTAaBJICHUE YPaBHEHUW pEaKIUil: COCAUHEHUS, 3aMEICHHUS,
pasnokeHus, OOMEHa W peaknuid C yYacTHeM KOMIUIEKCHBIX COCIMHCHHM,
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIUH.

3. 3agaHus Ha COCTABJICHUE MOJEKYJISIPHBIX U MOHHBIX PEAKUHN TMIpOJIn3a
COJIEH, YCTAHOBJIIEHUE U3MEHEHUS KUCIOTHOCTH CPEJIBI.

4. 3amaum Ha pacyeT KOJIMYECTBEHHBIX XAPAKTEPUCTUK MO YPAaBHEHUSIM
XUMUYECKUX pEeaKIuid: MacCOBOM WM OOBEMHON JOJM BBIXOJIa MPOAYKTa
peaKkIuu COCIUHEHUS! OT TEOPETUYECKH BO3MOXKHOTO; OOBEMHBIX OTHOIICHUM
ra3oB; KOJIMYECTBEHHBIX XapaKTEPUCTUK HCXOAHBIX BEIIECTB M MPOIYKTOB
peakuuu; Macchl (00bEM, KOJIMYECTBO BEIIECTBA) MPOAYKTA PEAKIIMH, €CIU OHO
U3 BEUIECTB JAaHO B BHJE pacTBOpa C OIPENEIECHHOM MacCOBOM J0JIeH
PacTBOPEHHOIO BEILIECTBA.

Paznen 3. CrtpoeHue ¥ CBOHMCTBA HEOPraHMYeCKHX BelIECTB.
KonTtpoJsbHas padora «CBoiicTBa HEOPraHMYeCKUX BelleCTB»

KoHTtposbHas paboTa conep uT TpU BUIA 3a1aHUIA:

1. 3agaun Ha pacyeT MaccoBOM J0JiM (MAacChl) XMMHUYECKOTO 3JIEMEHTa
(coenuHeHUs) B MOJIEKYJie (CMECH).

2. Ilpaktuyeckue 3amgaHusi MO KiIaccU(PUKAlMKA, HOMEHKIAType W
XUMUYECKUM (opMysiaM HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX KIIACCOB:
ONpENIeJICHNE KJlIacCa HEOPraHMYEeCKHUX BEIIECTB, HA3bIBaTh HEOPTraHHYECKHE
COEAMHEHUS M0 MEXAYHAPOIHON U TPUBHAIBHON HOMEHKIIATYPE M0 XUMUYECKUM
dbopmynam.

3. 3amaHus HA COCTABJICHHE YPABHEHHM XMMHUYECKUX PEAKIMN C y4aCTHEM
MPOCTHIX U CIIOKHBIX HEOPTraHMYECKUX BEIIECTB: OKCUI0B METANIOB, HEMETAJIIOB
U aM(OTEPHBIX JIEMEHTOB; HEOPTAaHUYECKUX KUCIIOT, OCHOBAHUM U aM(pOTEPHBIX
TUAPOKCUIOB, HEOPraHMYECKHUX COJIEH, XapaKTEepU3YIIIMX WX CBOWCTBA U
CIIOCOOBI MOTYUYEHUSI.

Pa3znen 4. CTpoeHue u CBOICTBA oprannyeckux BemecTs. KoHrposabHas
padora «CTpoeHHe 1 CBOICTBA OPraHMYEeCKUX BelleCTB)

KoHnTtposbHast paboTa COCTOUT U3 MSATH BUAOB 3aJaHUil:

I. 3amanuga Ha COCTaBJIICHME HA3BaHWW OPraHUYECKUX COCIMHEHHUN TI0
XUMUYECKUM (hopMmysaMm (B T.4. CTPYKTYPHBIM) C UCITOJIb30BAaHUEM TPUBHAIHHON
VI MEKIyHApPOIHON CUCTEMAaTUYECKOW HOMEHKIIATYPBI.

2. 3amaHus Ha COCTaBJICHUE TIOJIHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (popmyt
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OpraHUYECKUX BEIIECTB OTJEIbHBIX KJIACCOB [0 UX HA3BAHUSAM B COOTBETCTBHUHU C
MEXKIYHAPOIHON HOMEHKJIATYPOU.

3. 3amaun Ha omnpeaesieHHe npocTedieil  GopMyabl  OpraHHMYECKOU
MOJIEKYJIbI, UCXO/ISl U3 DJIEMEHTHOTO cocTaBa (B %).

4. 3amaHuMsT Ha COCTABJICHHE YpPAaBHEHUN XUMHUYECKHX pEaKLuH,
WJUTIOCTPUPYIOIIUX XUMHUYECKHE CBOMCTBA C YYETOM MEXaHU3MOB MPOTECKAHUSA
JAHHBIX PpEAKIUA W TEHETUYECKOW CBSI3M OPraHMYECKHX BEIIECTB Pa3HBIX
KJIACCOB, B T.4. LIETIOYKH MPEBPaIICHUH.

5. PacueTHble 3a7auM 110 YPaBHEHUSIM PEAKLIHN C y4aCTUEM OPTraHUYECKUX
BEILIECTB.

Paznen 5. KuHernyeckue W TepMOAUHAMHYECKHE 3aKOHOMEPHOCTH
nporekanuss xuMudeckux peaknuii. KonrpoabHas padora «CropocTth
XHMHMYECKOH peaKkluy U XUMHYECKOe PABHOBeCHE»

KoHTposbHas paboTa COCTOUT U3 TPEX BUIOB 3aIaHHIA:

1. PacueTHbie 3a1aui Ha U3MEHEHHUE CKOPOCTU XMMUYECKUX B 3aBUCUMOCTHU
OT KOHUEHTPALUH PEarupyrolrX BEIIECTB U TEMIIEPATYPHI.

2. 3agaun Ha pacyeTbl TEIUIOBBIX 3(PPEKTOB XUMUYECKUX PEAKIUN U
ompenereHrue Tuna peaknuu (Mo  TemioBoMy  3ddexty:  9K30- U
SHIAOTEPMUYECKHUE).

3. 3aganusa Ha npumeHenue mnpuHuuna Jle-lllatense mnsa HaxoxaACHUS
HaIpaBJICHUS] CMEIIEHUSI PABHOBECUSI XMMHUYECKOW peakiuu U aHaiu3 (akTopoB,
BIIMSIFOIIMX HA CMEILIEHHE XUMUYECKOTO PaBHOBECHSI.

Pasnen 6. /[AucnepcHbie cucrembl. KoHTposbHass padora mo Teme
«JlucnepcHbie cUCTEMBbD)

KoHnTtponbHast paboTa COCTOUT U3 JIBYX YaCTEH:

1. 3amaun Ha MPUTOTOBJICHUE U pacyeT KOHIIEHTPAIIMU PacTBOPOB (3 3amgaun
Ha pacTBOpEHUE, paz0aBiIeHUE, CMEIIMBAHUE PACTBOPOB).

2. 3amaHusi Ha JUCTIEPCHBIE CHUCTEMBI, HCMOJb3yeMble B OBITOBOW U
MIPOU3BOJICTBEHHOM JEATEILHOCTU YeIOBEKa (B BU/IE TECTOBBIX 3aJIaHUI ).

[IpuBenemM npumepsl 3a1aHUi KOHTPOJIBbHOM paboThl 0 TeMe «CTpoeHue u
CBOMCTBA OPraHUYeCKHX BeLIeCTB», KOTOpas MPOBOAUTCS MOCJE H3y4YCHUS
oOy4Jarorumucs paszzena 4.

[To uroram u3yuenust pazgena 4 «CTpoeHne U CBOMCTBA OPraHMYECKHX
BelecTB» o0ydaromiyecst OyayT ClIOCOOHBI:

—  ONpenensaTh NPUHAIJICKHOCTh BEIIECTB K Pa3IMUHBIM  KJlaccaMm
OPTraHUYECKUX COCAMHEHUI; TOMOJIOTH U U30MEPHI;

— Ha3bIBaTh U3yUYECHHBIEC BEIIECTBA MO «TPUBUAIBHOW» WM MEXKTyHAPOIHOU
HOMEHKJIATYpE;
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— XapakTepu3oBaTh CTPOCHHE M XUMHUYECKHUE CBOMCTBA M3Y4YEHHBIX
OpraHUYECKUX COEIUHEHUN;

— 0OBACHSTH 3aBUCUMOCTh CBOMCTB OpPraHUYECKUX BELIECTB OT UX COCTaBa U
CTPOCHUS;

— TIPOBOJUTH BBIYUCIICHUS IO XUMHICCKUM (hOpMyJIaM U YPaBHCHHUSIM.

TeMaTuueckuid KOHTPOJIb OCYIIECTBIAETCS MEeToIoM TecthupoBaHus (1) mmum
B (popMe MUCHMEHHOW paboThI, BKIIOYAIONICH MPAaKTUYECKHE 3aJaHus U 3a/1a4yH
(1n).

IIpuBenemM nmpuMep KOHTPOJBLHON padoThl B (JopMe TECTOBBIX 3aJaHU
(.

1. BemiecTBO, COCTaB KOTOPOTO BBIPAXKEH MOJIEKYJsipHOUM (hopmymoit CsHg,
OTHOCHUTCA K KJIaccCy:

1) apensl

2) aJKaHbI

3) aNKeHsI

4) aJIKUHBI

2. Ha3zBanwe Bermiectsa, popmyia kotoporo: CHz-CH(CHj3)-CH,-CH,-OH

1) 6yranon-2

2) MeHTaHoI-2

3) 2-meTnnOyTano-4

4) 3-meTrnoyTanon-1

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

1) Tomyon

2) oTUneH

3) rmiepuH

4) npomaHou

4. BeniecTBo, Ha3BaHUE KOTOPOTO MPOIMMOHOBAsL KUCIIOTA, UMEET (POPMYITY:

1) C,HsOH

2) (CH3).NH

3) CH;-CH,-COOH

4) C3HyOH

5. g aikaHOB XapakTepHa peaKkuus:

1) npucoenunenus H,

2) XJOpUPOBAHMS Ha CBETY

3) obGecupeunBanus pactsopa KMnO,

4) nonumepuzanuu

6. MeTtaHoJ pearupyer c:

1) natpuem

2) BojOM
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3) BoziopoioM

4) MmeTaHOM

7. YKCyCHas KUCJIOTa BCTYNAET B PEAKIUIO C:

1) AgNO;

2) NaCl

3) Na,CO3

4) H,0

8. BepHbI 1 yTBEPKIACHUS:

A. AMUHBI IPOSBJISIIOT OCHOBHBIE CBOMCTBA

b. AMUHOKHCIOTBI IPOSIBISIOT TOJBKO OCHOBHBIE CBOMCTBA

1) BepHO TOIBKO A

2) BepHO ToJIbKO b

3) BepHBI 00a yTBEpKIACHUS

4) HEBEpHO HU OJTHO U3 YTBEPKIACHUMN

9. YpaBuenne xumudeckoit peakuuu C,Hg+Cl,—C,HsCI+HCI sBsiercs:

1) peakuueii 3amenieHus], MPOTEKAIOIIEH M0 PaTUKAIIBHOMY MEXaHU3MY

2) peakuuen npucoeAMHEHMs, MPOTEKAIOIICH 10 PaIUKATIBHOMY MEXaHU3MY

3) peakuueii 3aMeNIeHMs, MPOTEKAOIIEH 110 HOHHOMY MEXaHU3MY

4) peakuyei NpUCOESTUHEHUS, TPOTEKAOIICH IO HOHHOMY MEXaHU3MY

10. B peakuuio «cepeOpsHOro 3epkajia» (C aMMHA4YHBIM PaCTBOPOM OKCHJA
cepebpa) BCTyMaeT:

1) sTanon

2) riaroKo3a

3) rmiepuH

4) kpaxman

11. YcraHoBHuTE COOTBETCTBHE MEXKIy HA3BaHUEM BEIIECTBA U KJIACCOM
(rpymnmnoii) opraHM4eCKUX COEIUHEHUMN, K KOTOPOMY(-0Oii) OHO MTPUHAJICHKUT.

Ha3Banue BemiecTBa

A) CH;COOH

b) CH3-CH,-CH;

B) CH,=CH-CH,-CHj3

I') CH3-CH,-OH

Knacc oprannueckux coeTMHEHUN

1) omHOATOMHBIE CTUPTHI

2) yrieBosl

3) kapOOHOBBIE KHCJIOTHI

4) apoMaTHYECKHE YTIIEBOIOPOIbI

5) HenpeneNbHbIE YIIIEBOIOPOIbI

6) npeaenbHbIE YTIEBOJ0POIbI
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12. B cxeme npeBpalleHui

1500°C Cakr +Br;

CH; — X; — 06eH301 — X,

BelecTBaMu X; U X, COOTBETCTBEHHO SIBJISIIOTCS:

1) anetunen

2) 3TUIIEH

3) 6pomOeH301

4) x10pOeH30

5) dbenon

6) LUKJIOTeKCaH

13. Onpenenure MoseKkyJsipHyto GopMyJy BellecTBa, coaepsxkaiiero 37,5%
yriepona, 50% kucnopona u 12,5% Bogopoaa. OTHOCUTENbHAS TUIOTHOCTh MapoB
3TOr0 BEIIECTBA M0 BOJAOPOAY paBHa 16.

1) CH3;OH

2) C,HsOH

3) HCOOH

4) C¢HsOH

14. Cxonbko JHUTPOB BOAOpojaa moTpedyercs s obpazoBanus 10,2 T
ATWJIOBOIO CHOUPTA U3 AaleTalbJETua, €CIM BbIXOJ MPOAYKTa peakUuu
coctasisieT 80%?

1)6,2n

2)3,1n

3) 12,75 n

4H 11,2 n

IIpuBenem npumep 3aJaHuil ISt MMCbMEHHOM KOHTPOJIbHOH PadoThl
(11).

1. JlaliTe Ha3BaHUSI OPraHUYECKUM COCIUHEHUSIM MO XUMHUYECKUM
dopMynaMm ¢  UCHOJIb30BAaHUEM  TPUBHAIBHOM  WIM  MEXAYHApOJIHOMN
CUCTEMATUYECKON HOMEHKJIATYPHI:

a) C,HsOH

6) (CHg),NH

B) CH3-CH(NH,)-COOH

r) C3HgN

1) CH;CH,HC=0

e) C¢HsCH,OH

2. CocraBbTe TOJNHBIE U COKpAUIEHHBIE CTPYKTYypHbIE (DOpMYJIbI
OpraHUYECKUX BEIIECTB OTJEIbHBIX KJIACCOB M0 UX HA3BAaHUSAM B COOTBETCTBHUHU C
MEXIYHAPOJIHON HOMEHKJIATYPOM:

a) METHJIOEH307
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0) aHUIIMH

B) 3-MeTWIOyTaHab

I') IIUKJIOTeKCEH

n) 6yraaueH-1,2

€) 2-MeTuinponasos-1

x) OyTuH-1

3) aMHUHOYKCYCHasi KHCIIOTa

3. CocraBbTe ypaBHEHHUS XHUMHUYECKHUX PEAKIUA COTJIACHO CXEME

IIPEBPAILICHUN:
1500°C Cakt +Br,
CH4—>X1—>X2—>X3

VYKaXuTe TUIl U MEXaHU3M PEaKIui, Ha30BUTE 00pa30BaBIIHECS BEIECTBA.

4. Onpegenute MOJIEKYJISIpHYIO Gopmylly BeliecTBa, coaepsxkaiiero 37,5%
yriepoaa, 50% kucnopona u 12,5% Bogopona. OTHOCHTENBHAS IIIOTHOCTH MapoOB
3TOr0 BEIIECTBA M0 BOJAOPOAY paBHA 16.

5. CkolIbKO JUTPOB BOJOpoAa morpedyercs st obpazoBanusi 10,2 r
ATUJIOBOTO CIHPTAa W3 AalETalbJEeTuaa, €CJIM BbIXOJ MPOAYKTAa peakInu
coctasisieT 80%?

2.2.2. Keiicol

Kelicbl mCnonp3yroTcsi B KadeCTBE OLICHOYHOTO CpPEACTBA B pazjaene 8
NPUKIAAHOTO  MOJYJsA, MX  COAEpKAaHUWE  ONpeleiseTcss C  Y4EeTOM
Mpo(EeCCHOHAIBHOM  HaImpaBlIeHHOCTH oOpa3zoBarenbHOil mporpammsel  CIIO.
[Iprimepbl BO3MOXKHBIX TEM KEHUCOB:

1. Tlorennenue KiaMMaTa W BBICBOOOXKJEHHE Ta30BBIX THUAPATOB CO JHA
OKEaHa.

2. bynymue matepuansl Jj1s aBUa-, MallIMHO- U IPUOOPOCTPOCHUS.

3. HoBble MaTepuansl 151 COTHEUHBIX OaTape.

4. JIekapcTBa Ha OCHOBE PACTUTEINIBHBIX ITPENAPATOB.

5. XUMHUYECKHE AJIEMEHTHI B ’KU3HU YEIIOBEKA.

6. Bonopoanas sHepreTuka.

[IpuBenem npumeps! keiicoB o xumuu (aBTop ['omybeBa Muna bopucosHa,
yuuTesns XuMuH, hitps://urok.1sept.ru/articles/636947).

Keiic Nel. «XJ10p B KH3HH 4€JI0BEKA))

B Snonun ob0benuHeHHbIMU cujiaMd HallMoOHanbHOTO MHCTUTYTA 30POBbS

u IlpedexrypHoro yHuBepcutrera CUA3yOKHM OBUIO MPOBEIECHO HCCIEIOBAHUE.
VYueHble BBISICHWINA, YTO E€CTECTBEHHBIE OPraHWYECKHE BEIIECTBA BCTYMAalOT B
PEaKIMIO C XJIOPHPOBAHHOM BOJOM M3-TI0JT KpaHa, 00pa3ysl OMAaCHBIE COCTMHECHHUS,
KOTOpBIE MOTYT CIIyKWUTh MPUYUHOM paka. Takue coenrHeHus Ha3bIBarOTCI MX,

TO ecTb «MyTares ukc» unm «HeusBecTHbI MyTareH».
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3amaHus:

1. Ilpennoxkutre crnocoObl yYMEHBUIEHUS SJAOBUTOIO BIUSHUSA XJIOpa B
NUTHEBOM BOJIE HA OPraHU3M YeJIOBEKa.

2. Ucxonst u3 cBoeH KU3HEHHON MPAaKTUKH, TPUOIM3UTEIIHO pacCUUTaNTE,
CKOJIBKO XJIOPUPOBAHHOW BOJBI BbI HCIIOJB3YE€T€ B TEUEHUE JHS U JJISI KaKUX
uesnein?

3. Kakue opranel uyeiaoBeka OOJBIIE BCEr0 CTPAZAlOT OT BO3JEHCTBHUS
xJjiopa?

4. Kak BIusieT XJIOpUpOBaHHAs BOJIa HA YEJIOBEKA MPU KYITaHUH?

5. Haiinutre nONMONHUTENbHYIO HWHGOPMALMIO O 3aMEHEe XJopa IpH
o0e33apakMBaHUU BOJBI.

6. Uccnenyiite pasznuuHble TOBapbhl OBITOBOM XHMHU B CBOEM JIOME.
CocTaBbTe CIHCOK XJIOPCOAEPKAIINX COEAMHEHUH, YKAXKUTE MEPbl 0€30MacHOCTH
pu pabOTe C HUMH.

Keiic Ne2. «Bogopoaomoouiu — mar B Oyayuiee»

AptomoOmm Honda FCX Clarity Ha BOJOPOJHBIX TOIUIMBHBIX 3JEMEHTaX
e3nat no goporam Esporsl ¢ 2009 roga. B 2011 rogy Honda npucoenununace x
eBporeiickomy maptHepcTBY 3kosnorudyHoi sHepruu (Clean Energy Partnership),
MOCJI€ 4Yero BbIBEJIA HAa MEPBBIM IUIAH MPOU3BOACTBO HKOJOTHUECKH YHCTHIX
aBTomoOuiei. A Ha Ilsrom MockoBckoMm MexayHapoaHoMm aBTocaioHe BA3
MPEJCTaBUII CBOKO HOBUHKY «Jlama-AHTA» ¢ OaJJTOHAMU BOJIOPO/Ia U KUCTIOPOa.

3amanus:

1. Tlouemy wMHOTHE aBTOMOOWJIBHBIE KOMIIAHUU  pa3pabaThIBAIOT
aBTOMOOUITH, pabOTArOIIME HA BOJIOPOTHOM TOILITHUBE?

2. Kak BBIXJIONTHBIE Ta3bl aBTOMOOUIIEH, paboTaloMUX Ha YIIIEBOJOPOIHOM
TOIUUIMBE, BIUSIOT HA 3JI0POBbE UETIOBEKA?

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

4. HaliguTe qOMOJHUTENBHYIO HH(DOpMALINIO 00 UX YCTPOMCTBE.

5. Ecnu B Bameill ceMbe WIM Yy BalllUX 3HAKOMBIX €CTh aBTOMOOMWIIH,
MOJICYUTANTE, CKOJIBKO MPHUOIU3UTEILHO JTUTPOB OCH3MHA, Ta3a U KaKoW MapKu
UCIIOJIb3YETE €KEIHEBHO.

6. Kakue BeliecTBa U B KAKOM KOJIMYECTBE MOTYT HaXOAUTHCS B BBIXJIOIHBIX
ra3ax BalllMX aBTOMOOMIIEeH?

2.2.3. YueOHO-ncC/Ie10BATEILCKUNA IPOCKT

Y4eOHOo-uCCIe10BaTENBCKUM IPOCKT SBJISIETCS. OCHOBHBIM CIIOCOOOM OILICHKHU
pe3yabTaToB 00yueHHs, COPMHUPOBAHHBIX Yy OOYYAIOUIUXCA B XOJI€ OCBOCHUS
NPUKIAHOTO MOAYyJa XumMuu B pazaenax 9.1. m 9.2. Uccnenosanue wu
XUMUYECKUN aHaln3 O0BEKTOB Ouocheprr/TexHochepsl (¢ ydeToMm Oymaymien
MpoeCCUOHATILHOM S TEIBHOCTH).
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[IpuBenemM mpumep MPOEKTHOTO 3aJaHusi, paboTa HaJg KOTOPBIM
HAYMHAETCSl C Havaja pasjiesia, a JETAIbHOE BBIMOJHCHNE 33JlaHUl B TPYyIIax U
odopmileHHE pPe3yIbTaTOB MPOCKTHOW IEATEIBHOCTH IMPOU3BOJIUTCS B KOHIIC
U3y4eHUs pa3zena.

OOmass TemMa NpOEKTa, MPUBEIEHHAs HWXKE, B  JaJbHEHIIEM
JEKOMIIO3UPYETCA MO (HaceTHOMY MPHUHIMIY B 3aBUCUMOCTH OT TMOJy4aeMmou
oOydJaronumMucs cnenuaibHocTH (TIpodeccun), a TakkKe Kaxaas TpyIma MOXKET
paccMoTpeTh Oosiee YriayOJIeHHO OJIWH W3 O00SM3aTEIbHBIX COJEPIKATEIBHBIX
KOMITOHEHTOB (TIOJITEM) MPOEKTa.

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

IIpobaema wucciaegoBaHmWsi: ONpEACICHUE BO3MOXKHOCTH  pa30MBKHU
[[BETHUKa B COOTBETCTBMM C JU3aHEPCKUM 3alpOCOM U HEOOXOIUMOCTU
aJanTalyy AU3aiHEPCKOTO MPOEKTa K MOYBEHHBIM U KIIMMATHYECKUM YCIOBUSAM
HA OCHOBAaHUU WCCIEAOBAHUS XUMHYECKOTO COCTaBa TMOYB MPEIIOKECHHOTO
y4dacTka.

Heas mpoekta: omnpeneianuTh BIMAHUE XHUMHYECKOTO COCTaBa MOYB Ha
NPEIJIOKEHHOM y4YacTKE Ha acCOPTUMEHT pacTeHUM, PEKOMEHIOBAHHBIX K
MOCAaJIKe JUISI peali3aliy BEIOPAHHOTO JU3aHEPCKOTO MPOEKTA.

3agayu npoekra:

1) ucciaenoBaTh XHMHUYECKUNA COCTaB, CTPYKTYPY, KHCIOTHOCTH TMOYBHI Ha
MPEJIOKEHHOM yUacCTKeE;

2) uccneaoBaTh MHCOJSIIUIO OTBEIEHHOTO ISl [IBETHUKA y4acTKa;

3) OpenIoKUTh MEpPHI MO YIYUYIIEHUIO KauyecTBa TOYBHI ITyTEM BHECEHUS
pa3NUYHBIX yAOOpeHUN U M00aBOK Ha TMPENJIOKCHHOM Y4YacTKe B Cllydae
HEOOXOJIMMOCTH;

4) ompenenuTh acCCOPTUMEHT PACTEHHI B COOTBETCTBHH C BBISBICHHBIMU
0COOCHHOCTSIMH MCCIIEIOBAHHOTO YYacTKa U JU3aHHEPCKUM 3aPOCOM;

5) cocTaBUTH MOCATOYHYIO BEIOMOCTB;

6) MOATOTOBUTH U MyOJIMYHO MPEICTABUTH MIPE3CHTAIIMIO TI0 TEME TTPOEKTa B
KOMaHJie.

Pe3yabTaThbl 00yueHus:

— OMNpeAensATh TMepeueHb HEOOXOJUMBIX HCCIEIOBAHUN XUMHUYECKOTO
cocTaBa TOYB U YydYacTKa JUIs COCTaBJCHHS WM aJanTalid  paHee
pa3paboTaHHOTrO MPOEKTa IBETHUKA,

— ONUCHIBaTh 3aBUCHMOCTh AaCCOPTHUMEHTa pAacTeHUH OT KadecTBa
MpeI0KEHHON OYBBI JIJIs1 00yCTPONCTBA IIBETHHUKA;
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— CIOCOOHOCTh HMCTOJB30BaTh COBPEMEHHBIC CPEACTBA TOWCKA, aHAIHM3a U
UHTEpHpeTauud  uHbOpMalMK, W  HUHPOPMALMOHHBIE  TEXHOJOTUU  JJIs
BBITTOJIHEHUSI 3a)1a4 ITpodeccroHalibHOM AesTenbHocTH (OK-2);

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

Pe3yabTaT NpoeKTHOI padoThl 00y4aroerocs:

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

®opmMa npeacTABJIEHNUs Pe3yJbTATOB NPOEKTHOM Pa0dOThbI:

— 3allMTa TPOEKTa C HCIOJb30BAHUEM CPEJICTB BU3YyalU3allMU U
JEMOHCTpanuu nmpoaykra ( / MakeTa / BumeomaTepuania / medaTHeIX cpeacts / 3D-
MozeNd (IpU HAJIMYUH).

Bo3Mo:xHbIE BADHAHTHI T€M MPOEKTOB:

1. HccnenoBanue cocraBa MHHEPAIbHOW BOJBI M PEKOMEHJAIMU IO €€
UCIIOJIb30BAHUIO.

2. MHccnemoBaHue pa3pylIalOmIero JIEWCTBUS MPUPOJHOW BOJbI HA
CTPOUTENBHBIE MATEPUAIBI.

3. CocTaBiieHue NMpoOEKTa [IBETHUKA/Oropoja/caaa B 3aBUCIMOCTH OT COCTaBa
MPOaHAIU3UPOBAHHBIX IOYB B COOTBETCTBUM C JU3AHEPCKUM 3alpoCcoOM
(MOHOXpPOMHBIN  I[IBETHHMK,  IIBETHUK  OJHOJICTHUKOB, = MHOTOJICTHHKOB,
JIEKOPATUBHBIN Oropo U Ap.).

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

5. UccaenoBanue KayecTBa MUTHEBOM BOJIBI.

6. HccnenoBanue mpoO BOJONPOBOJHOM BOABI HA MPEAMET YCTpPaHEHUS
KECTKOCTH.

7. YcTpaHeHUE KECTKOCTH BOABI B CEIIBCKOXO3SIMCTBEHHOU 1€ TETbHOCTH.

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

9. Co3naHue 1EKOPATUBHOM MITYKaTypKHU.

10. [TurmMeHThI B U3JIETUAX U3 CTEKJIA.

11. HccnepoBanue pa3pylmiaromiero ACHCTBUS BOJbl HAa CTPOUTEILHBIC
MaTepualbl.

12. Omnenka cocTostHUs BO3ayXa paboued 30HBI CHENUANMCTa (TEXHOJIOora,
CTpOUTENS W T.OI., C Y4EeTOM 00JacTH Npo(ecCHOHATBHON MESITEIBHOCTH) B
COOTBETCTBHU C HOPMATHUBHBIMU JJOKYMEHTAMU
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2.3. OuneHo4yHble CcpeACTBa  IPOMEKYTOYHON  aTrecTaluM 1O
TUCHUNINHE «XHMHUD)

[IpoMexyTouHass arrecTauus MO AUCHUIUIMHE «XUMHSD» MPOBOAUTCA B
dopme sk3aMena. Kaxplil 5K3aMEeHAIIMOHHBIA OMJIET COCTOUT W3 TpeX 3aJaHuil:
1) Teopernueckoe 3aJaHHE B BHJIE BOIPOCA M3 TEOPETUUYECKOIO COACPKAHUS
OCHOBHOI'O M NPHUKJIAJHOIO MOJIYJIEH; 2) MPAaKTHYECKOE 3aJaHue (COCTaBICHHE
YpaBHCHUN XHUMHYECKHUX pEAKIUA C y4aCTUEM HEOPraHUYEeCKUX WU
OpraHUYECKUX BEIIECTB, B T.4. LIENOYEK NPEBPALLICHUA U KAUECTBEHHBIX PEaKLIUn
OoOHapyKEeHUsI; XUMUUECKUX (GOPMYJT HEOPraHUYECKUX U OPTaHUYECKUX BEIECTB,
B T.4. CTPYKTYPHBIX; 3aJaHus II0 HOMEHKJIAaType HEOPraHUYeCKuX U
OpraHUYECKUX BEUIECTB; OLIEHKA U3MEHEHUs CKOPOCTH XUMHUYECKOW peakuuu U
HaIlpaBJECHUS CMEILIECHHUS pPABHOBECHS C HCIOJb30BaHMEM npuHiuna Jle-
[Ilarenpe; OLIEHKA XWMHUYECKOIO CcocTaBa MU OOOCHOBaHUE NPUMEHHUMOCTU
o0beKkTa OMO- WU TexXHocdepsl W T.I.); 3) pacueTHas 3ajgadya (pacuerbl MO
YPaBHEHUIO XUMUYECKHUX PEAKLUi, pacueT MacCOBOM J10JIM (MAacChl) XUMHUYECKOTO
JJIeMEHTa (COEIUHEHMs) B MOJIEKyJle (CMecH); ONpeJesIeHue MpoCcTenIIen
(opMyJIbl OpraHUYECKON MOJIEKYJIbl, UCXO/As U3 3JIEMEHTHOro cocrasa (B %);
pacyeTsl TEIIOBBIX 3(P(GEKTOB XUMUYECKUX PEaKIMi; pacdyeTbl 3aBUCUMOCTH
CKOPOCTH XMMHUYECKON peaKUU OT KOHLIEHTPALMU U TEMIEPATYPHI U T.I1.).

[IpuBeneM mpumep 3K3aMEHALMOHHOTO OMJIETA.

3ananue 1.

Kakoil pacTBOp HCHONB3YIOT JISI KAYECTBEHHOW PEKIHUU OINPEACIICHUS
XJIOPUIOB, OpOMUIOB, HoauaoB? Hanumure ypaBHEHHS peakiuii U 00OCHYWTE
OTBET.

3aganme 2.

JlaHa cxema npeBpaeHui.

C,HsOH A1203 400°_, sy KMnO4, H20, 0-20°_ e HBr (w6, t, X3 Ly yppy
—>C2H4O

[IponumuTe Bece peakunu U onpeaenuTs Bemecrsa X1, X2, X3.

3aganme 3.

Ornpenenure MaccoBBIE 10U XUMUYECKUX 3JIEMEHTOB B OKCHJE ATOMHUHUS
Al,O3 1 BbIpa3uTe UX B MPOLICHTAX.
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3ak/IroueHue

Takum o6pa3om, (OHI OLIEHOYHBIX CPEACTB IO JUCIHUIUIMHE «XHUMUS»
COCTOMT M3 OLICHOYHBIX CpPEICTB TEKYIIEro, pyOex HOro (TeMaTU4ecKoro)
KOHTPOJIA ¥ 3aJaHUM IPOMEKYTOYHOM aTTECTALIAH.

B yueOHO-METOIMYECKOM KOMIUIEKCE NPHUBEACHBI NPHUMEPHI 3aJaHHil,
KOTOPBIE SIBJLIIOTCS MOAENbHBIMU. Kaxaplil mpenoaaBareiib, B CBOKO OYEPENb, B
pamMKax CBOEH METOAMYECKOHN NEATEIbHOCTH CaM MPOEKTUPYET U pa3pabaThIBacT
cpeacTBa 00yueHUsl U KOHTPOJIS, @ TAKKE BBIOMPAET METOBI U OPraHU3aLlMOHHBIE
(hopMbI UCXOs u3 OpraHU3allMOHHO-TIEAAT OTMYECKUX yCIIOBUA
00pa30BaTeNbHOrO MpoLEecca, COOCTBEHHOTO OIBITA, YPOBHS IOJATOTOBJIEHHOCTH
Y MOTHBAalUU CTYJECHTOB.
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