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1. HacnopT OLCHOYHBIX CPEACTB IO TUCHUILINHE «XHMHUSD

Jns  gopMupoBaHuUsi, KOHTPOJS M OLEHKH pe3yJbTaTOB OCBOCHUSA
o01reo0pazoBaTeNbHON TUCHUIUIMHBL «XUMUS» pa3padoTaHa cUCTeMa OIEHOYHbIX
Meponpusituid, yuuthiBatomas TpeboBanus DPI'OC COO (mpeamMeTHbie
pesynbrarel) 1 DI'OC CIIO (obmue u nmpodeccrnoHambHbIe KOMIETEHITUN ).

BaxHOI 0COOEHHOCTBIO CIIPOEKTUPOBAHHOW CHCTEMBI OLIEHUBAHHUS SIBISETCS
COrJIaCOBAaHHOCTh OLICHOYHBIX MEPOIPHUATUN M 3aIJITAHUPOBAHHBIX PE3YJIbTAaTOB
oOyuenus. Kaxoe oneHouHOE MEPOIPUSTUE HAMPABIEHO Ha (POPMUPOBAHUE WU
U3MEpeHUe 3HaHUs / YMEHHS B KOHTEKCTE, YKa3aHHOM B pe3yJibTaTe 00y4eHHUsI.

B nmucummivHe «XuUMHUS» K OCHOBHBIM OIEHOYHBIM  MEPONPUSITHIM
OTHOCSITCS: 3aJJaHUsI B TECTOBOM (opMe, MpaKTHUECKHUE 33JaHUs Ha COCTaBIICHHUE
YpaBHEHUN  peakuuid, KJIAaCCUPUKALMIO W  HOMEHKIATYpY  XUMHUYECKHX
COCIMHEHUW, pacyeTHble 3aJaud, JabopaTopHble  pabOThl,  MPAKTUKO-
OpUEHTUPOBAHHbIE 3a/laHus (pacueTHble M TEOpeTHYecKHue). B mpukiaaHbIx
MOJYJIIX B KaueCTBE OLCHOYHBIX MEPOIPHUATHI TakXKe 3alylaHUPOBaHbl KEHUCHI U
y4e0HO-UCCIIEI0BATENbCKUE TPOEKTHI.

Peanuszanus olleHOUYHBIX MEPONPUATUN MO XMMHH 3aIUIAHUpPOBAaHA B paMKax
TEKYLIEro, pyOeKHOTo (TEMaTUYECKOIr0) KOHTPOJIS M MTPOMEKYTOUHOM aTTecTaluu
10 TUCUUILIIUHE.

CucremMa OLEHOYHBIX MEPONPUATHI MO XMMHUU MPEACTABICHA B MHaclopTe
OIICHOYHBIX CpeACTB (Tabmnwuia 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 XUMHUYECKHX 3JIEMEHTOB U
IIPUPOJIa XUMHAYECKOMN CBA3NY.

2. 3aja4u Ha COCTaBJIEHUE XUMHUYECKUX (POpMYJT

XUMHUYECKUX 3JIEMEHTOB U |(POPMYJIbI COETMHEHHI B

MPUPOJA XUMHUYECKOU 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!

MIOJIOKEHHUEM B ITEPUOANYECKON
CHUCTEME XUMHUYECKHUX IJIEMEHTOB
.. Menpaeneena

«MeTtannndeckue / HEMETAJUIMYECKHE CBOMCTBA,
3JIEKTPOOTPUILIATENBHOCTh U CPOACTBO K DJIEKTPOHY
XUMHUYECKHX DJIIEMEHTOB B COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM U MOJIOKEHUEM 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 COCTaBIICHHE YPAaBHECHUMN PEAKIIUI:
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 OalaHca;
KOMILJIEKCO0Opa3oBanus (Ha — C y4aCTHEM KOMIUJIEKCHBIX COEeIMHEHUH (Ha mpumMepe
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 BO3MOKHOT'0; 00 bEMHBIX OTHOIIICHUH
ra3oB; KOJMYECTBEHHbBIX XapAKTEPUCTUK UCXOIHBIX
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 TUAPOJIU3a 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




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.

10




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

11




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
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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;
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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 HccienoBaHus ¢ cobmoaeHneM (2. TumoBbie pacueTsl MO TEMAaTUKE SKCIIEPHUMEHTA.
n1aboparopusx npaBuil 6e30MacHOro oopameHus 3. 3agaun Ha BBIYUCICHUE CPEHETO 3HAUCHUS
C BEIIECTBAMU U J1a0OPATOPHBIM |IKCIIEPUMEHTAIBHBIX JAHHBIX, IIOTPEITHOCTH.
000py10BaHUEM 4. TlpencraBneHue pe3yabTaTOB IKCIIEPUMEHTA B
pasznuuHoi popme (Tabnuna, rpaduk, OTYET, JOKIAI,
pe3eHTaIus).
9.2.2 | Xumunueckwuii ananu3 npod |McciaenoBaTe XUMUYECKUH 1. 3agaun Ha onpeereHNE METAIUIOB, HEOPTraHUYECKUX

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 KOHLIEHTPALUH U
nepecyeT KOHLEHTpauui (C UCIOIb30BaHUEM
HOPMATHBHBIX JJOKYMEHTOB).

3. 3aganane « XUMHYECKHUI COCTaB TEXHUYECKOU BOJIHI,
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 XJIOPUIOB METOJOM TUTPOBAHUS B
TEXHUUYECKOM BOJIEC;

— Onpenenenne KECTKOCTH TEXHUYECKON BOJABI METOI0M
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 30HbD».

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-
pecTaBpallMOHHON
NESITEILHOCTH U IU3aiHa

NccnenoBath mpoObI
MAaTEPUAIIOB CTPOUTEIIBHO-
pecTaBpallMOHHOMN JEATEIbHOCTH
W TU3aiHa

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

2. JIabopatopHast pabota (Ha BBIOOD):

— 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
Y MaTEpPUAIIOB CTPOUTEIBHO-
pecTaBpallMOHHOMN JEATEIbHOCTH
1 IU3aiHa

YueOHo-ucciaen0BaTeIbLCKUI IPOCKT B 00IaCTH
UCCIIeIOBaHUSI OOBEKTOB TEXHOCHEPHI.

Bo3MoXxHBIE TEMBI TPOEKTOB:

1. KoHTpOb KauecTBa TEXHUYECKOW BOABI PA3HBIX BUJIOB
B cooTBeTcTBUHU ¢ MeToankamu 1o I'OCT.

2. Co3manne JeKOpaTUBHOM IMITYKAaTypKH.

3. IIurMeHTHhI B U3ACINAX U3 CTEKIIA.

4. MccrnenoBaHue pa3pyliaroiero 1eMcTBUsS BOJIbI Ha
CTPOUTEJIbHBIE MAaTEpUAIIbI.

5. OueHka cocTosiHus BO3/1yXa paboyei 30HbI
CrienHaIiCTa (TEXHOJI0Ta, CTPOUTENS U T.1., C YYETOM
obJsiact poeccuoHanbHOM AEATEILHOCTH) B
COOTBETCTBUM C HOPMATHUBHBIMU JOKYMEHTaMHU
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2. OnleHOYHBIE CPEACTBA MO IUCHUIINHE « XUMHUD)

2.1. OueHo4yHble CpeaCTBAa TeKyWIero KOHTPOJS MO0 JUCHUIINHE
«XHMHD)

Texkymuii KOHTPOJIb  PE3yJIbTATOB OOYYEHUS] MOXKHO OCYIIECTBIISITH
pa3IMYHBIMA METOJAAaMU W C TMOMOUIBIO PAa3JIMYHBIX OILIEHOYHBIX cpeacTB. I[lo
JTUCHUIUINHE «XHUMUS» B Kau€CTBE CPEJICTB TEKYIIETO KOHTPOJS HMPUMEHSIOTCS
BOIIPOCHI JIJISI OpraHu3alMy YCTHOT'O U MUCbMEHHOTO OIpoca, CUCTEMBI 3a/IaHUH B
TECTOBOH (hopMme, 3a7aur M yNPaKHEHUS, MPAKTUKO-OPUCHTUPOBAHHBIC 3aaHUS
(TeopeTHUecKre, pacueTHbIC, CUTyaIlMOHHBIC), Ja00OpaTOpHbIE PabOTHl U JApYyTrHe
OIICHOYHBbIC MeponpusaTus. Huxe npuBenem mpuMepbl HEKOTOPBIX U3 HUX.

2.1.1. Cucrembl 3a1aHuid B TeCTOBOM dopme

Cucrema 3amaHumii B TeCTOBOM (OpMe — OTO COjepKaTeiabHas CHCTEMa,
OXBaTHIBAIOIIAs B3aMMOCBSI3aHHBIEC AJIEMEHTHI 3HaHUU. B oTnmume oT TecTOB, B
CHCTEMAX 3a/IaHUK BEPOSITHOCTH MPABMIIBHOTO OTBETA HA MOCIECAYIONIEE 3aJaHUE
MOXET 3aBUCETh OT BEPOATHOCTU MPABUILHOTO OTBETA HA MPEbIAYIINE 3aJaHNUS.

Jlns Toro 4troObl Ha OJHOM COJIEpPKATEIBLHOM MaTrepuajge MOXKHO OBLIO
COCTaBUTh HECKOJIbKO BapHaHTOB TECTa, KOHCTPYHUPYIOT ©a3zy 3aJaHuil B
TectoBor popme. Ecii ecTh KOMITBIOTEPHBIE IIPOrPaMMBI T€HEPAIIUH TECTOB, TO B
MporpaMMy CO3JIaHMs TeCTa BBOAUTCS 0a3a, BKIJIOYArolasi B ce0s mapasuie/ibHbIe
M0 COJEPKAHUI0 W TPYAHOCTH BaPUAHTHI OJHOTO M TOTO K€ 3aJaHus. ITO
O3HAYyaeT, 4YTO NPOBEpKa 3HAHUS MPU3HAKOB, CBOWMCTB, COCTaBa, (QPYHKUUN
OJIHOTUITHBIX OOBEKTOB MOXXET ObITh OpraHW30BaHa Ha 0a3e OJHOTO U TOTO XKe
3a/IaHUsI, MEHSIOIIETO B CBOEM TEKCTE TOJbKO Ha3BaHHE 3TUX OOBEKTOB. ITH
3a/1aHUs Ha3bIBAIOT (haCeTHBIMHU, T.€. UMCIOIITUMHU ITEPEMEHHBIC JICMCHTHI.

[IpuBeneM mpuMep CHUCTEMBbI 3aJaHUN B TECTOBOM (opMe, BKIIOUAIOIICH
dacernbie 3aganus (haceThl B 3aJJaHUH 3aKIIFOYCHBI B (DUTYPHBIC CKOOKH).

Haszpanue tembl Tema 1.1 «CTpoeHne aTOMOB XMMUYECKUX
AJIEMEHTOB U MPUPOAA XUMUYECKOU CBSA3U»

Pesynbprat oOyuenus: | CocTaBisiTh XUMUYECKUE (HOPMYJIbI COETMHEHUN
B COOTBETCTBHM CO CTEIEHBbIO OKHUCJIEHUSA
XUMHYECKUX DJIEMEHTOB, UCXOAA U3 BAJICHTHOCTH
Y DJIEKTPOOTPULIATEIILHOCTH

OO01me KOMITETEHITNN OK 01
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Bbi0epuTe 01UH NPABWIbHBIN OTBET:

1. Atomsl C 1 S1 UMEIOT OJUHAKOBOE YHCJIO:

A) HEUTPOHOB B s/Ipe

b) sHepreTnueckux ypoBHen

B) snekTpoHOB Ha BHEITHEM SHEPrETUYECKOM YPOBHE

I') anexTpoHOB

2. B psagy xummnueckux snemeHToB Li—-Be—B—C metannuueckue cBoiicTBa:

A) ycunmBarTCs

b) ocnaGesarot

B) He menstoTcs

I') u3aMeHsI0TCS NEPUOANYECKU

3. K s-anemMeHTamM OTHOCHUTCS:

A)K

b)S

B) Fe

I') Br

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

A) noHHOM

b) xoBaneHTHO! MOISIPHOM

B) xoBaneHTHOMN HeNoIsIpHOI

I') meTammueckoit

5. {KONMMYeCTBO OJJIEKTPOHOB B aTOME; KOJMYECTBO DHEPreTHUECKUX
YPOBHEHN; KOJUYECTBO HJIIEKTPOHOB HAa MOCIEIHEM 3SHEPreTUYECKOM YPOBHE;
KOJIMYECTBO MPOTOHOB B SIJIPE aTOMa} COOTBETCTBYET

A) HOMEpy nepuoaa

b) Homepy rpynisl

B) nopsinkoBomy HOMEpY

6. {xyopuay 6apus, aamasy, aMMHaKy, CEpHON KHCJIOTE } COOTBETCTBYET

A) MOHHas XMMHUYECKasl CBS3b

b) koBasieHTHas MOsIpHAST XUMUYECKAsI CBSI3b

B) xoBasieHTHast HETIOISIPHAS XUMHUYECKAs CBS3h

7. {cBsi3b, 00pa30BaHHAs 3a cueT 00pa30BaHUS OOIIUX AIEKTPOHHBIX Map;
CBsI3b, 00pa30BaHHAs 3a cUeT 0000IIECTBICHUS BAJICHTHBIX AJICKTPOHOB; CBSI3b,
00pa3oBaHHasl 33 CUET AIEKTPOCTATUUECKUX CHJI MPUTSKCHUS } HA3bIBACTCS

A) noHHou

b) meTannnueckoit

B) xoBaneHnTHoOMI
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8. {B mopsiaKe BO3pacTaHusl METAINTMYECKIX CBOICTB; B MOPsiIKEe YObIBaHUS
paanyca aTOMOB; B TIOPSIIKE BO3pACTaHUs KUCIOTHBIX CBOMCTB JIETY4YHX
BOJOPOJIHBIX COEMHEHUH } 3JIEMEHTHI PACIIONIOKEHBI B Py

A) K, Ca, Sc

b) Al, Mg, Na

B)F,CL 1

9. Kakoe u3 cyxJieHnuii BEpHO JJ1s1 31eMeHTOB { VA rpynnsl , [VA rpynmnsi,
[A rpynmbi}

A) oOmras hopmya JieTydero BoaopogHoro coenunenus RH4

b) He 00pa3yroT neTyurx BOJAOPOIHBIX COSAMHEHUHN

B) o 3aBepiieHus SHEPreTHYECKOr0 YPOBHS HE XBaTaeT TPEX IEKTPOHOB

10. Cpenu BemiectB, ykazanHbx 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) uersipem

11. Xumnueckas cBs3b B MOJIEKYJIaX {030HA U XJIOPUAA KaJIbLUs; CEPHOI
KHCJIOTBI U XJIOPU/IAa aMMOHHS; CEPHOM KUCIOTHI M 030HA} COOTBETCTBEHHO

A) KoBaJleHTHAas MOJIIpHAs U NOHHAs

b) koBasieHTHas MoNsipHAs U KOBAJICHTHAsI HEMOJspHAs

B) KoBasieHTHas HEMOMSIpHAs U HIOHHAS

Kak BUIHO M3 MPUBEAECHHOIO MpUMEpa, KaKI0€ (aceTHOE 3aJlaHue MOXKET
ObITh MpPEeoOpa3OoBaHO B HECKOJBKO PA3IMYHBIX BAPUAHTOB OJHOIO 3a/JaHUs
TECTOBOM cucTembl. Ilpu opraHmsanuum aBTOMAaTHU3UPOBAHHOIO TEKYILErO
KOHTPOJIL TOSIBISIETCS. BO3MOXKHOCTH TE€HEpalMu  OOJIbLIOTrO0  KOJIUYECTBA
BapUMaHTOB TeCTa, MpU OSTOM 3aJaHus, TOJy4YeHHble H3 (acera, OyAyT
napajuie’abHbI [0 COJAEPKAHUIO U TPYAHOCTH.

2.1.2. [IpakTHyecKue 3aJaHUS U 32124

[IpakTrueckue 3agaHus M 3a7a4d, 4YacTO HCIOJIB3yEMbIE B KadecTBE
TUAAKTUYECKUX CPEICTB B €CTECTBEHHOHAYYHBIX IMCLUINIMHAX, TAKXE MOTYT
ObITh (aceTHbIMU. BO3MOXXHO NpHMEHEHHE 3ajJady C BapuaHTaMH OTBETa Jis
yno0CcTBa OpraHu3aluy aBTOMAaTU3UPOBAHHOTO KOHTPOJIS.

[IpakTrueckue 3aAaHus U 337a41 NMPEACTaBICHBI B pa3ienax:

1. OcHOBBI CTpPOeHMs BelIeCTBA — 33J1a4d HA COCTABJIEHUE XUMHUYECKUX
(dbopMyn IByXaTOMHBIX COEIMHEHUN (OKCUIOB, CYIb(UI0B, TUIPUAOB U T.I1.).

2. XuMHu4ecKue peakimumu

2.1. 3ajaun Ha cOCTaBI€HUE YPAaBHEHUI PEaKIUil: COEIMHEHHUS], 3aMEIICHUS,

pasNoKeHHs, OOMEHa M PEeaKIMil C y4acTHEM KOMIUIEKCHBIX COEIMHEHUN (Ha
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IpUMEPE  TUAPOKCOKOMIUIEKCOB ~ QJIIOMUHUS W LWHKA); OKHUCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKUMA C HCIOJB30BAHUEM METOAA JJIEKTPOHHOIO
OamaHca; € ydyacTMEM  KOMIUIEKCHBIX  COE€OUHEHMM (Ha  mpumepe
T'HJIPOKCOKOMILIEKCOB IIMHKA U aJTFOMUHUS).

2.2. 3agaun Ha pacyeT KOJUYECTBEHHBIX XapaKTEPUCTUK MPOIYKTa PEAKIUU
COCIMHEHHSI; MacCOBOW WM OOBEMHOM [OJM BBIXOJA MPOAYKTa pEaKUUU
COCMHEHHUS] OT TEOPETHYECKH BO3MOXKHOTO; OOBEMHBIX OTHOIICHHI Ta3oB;
KOJIMYECTBEHHBIX XapaKTEPUCTHUK HMCXOJHBIX BEIIECTB M MPOAYKTOB PEAKUUU;
Macchl (00bEM, KOJMYECTBO BEIIECTBA) MPOAYKTAa PEAKIMM, €CIU OJHO U3
BELIECTB JAHO B BHJAEC pacTBopa C OIPEAEICHHONM MacCOBOM  JOJIed
PacTBOPEHHOI'O BEILIECTBA.

2.3. 3agaHus Ha COCTABJIECHUE MOJEKYJSPHBIX M HWOHHBIX pEaKUuid C
Y4aCTHEM OKCHJIOB, KHCIIOT, OCHOBAHUM M COJIEW, MOHHBIX PEAKUUW TUAPOIU3a
COJIEH, YCTAHOBJIEHUE U3MEHEHUS KUCITIOTHOCTU CPEJIbI.

3. CTpoeHue U CBOICTBA HEOPIraHUYECKUX BeLIECTB

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

3.2. Ilpaktuueckue 3amaHusi MO KilacCU(PUKAIMK, HOMEHKJIAType H
XUMUYECKUM (OpMyJIaM HEOPTraHUYECKUX BEUIECTB PA3IUYHBIX KJIACCOB.

3.3. IlpakTnueckue 3aaHusl HA ONPENEIICHHE XUMHUYECKOW AKTHBHOCTH
BEILIECTB B 3aBUCMMOCTH BHJIa XMMHUYECKOM CBSI3M M THUNA KPUCTAJUIMYECKOU
PELIETKU.

3.4. 3agaHus Ha COCTABJIICHUE YPABHEHUN XMMHUYECKUX PEAKIUN C y4acTHEM
IPOCTBIX U CI0KHBIX HEOPIraHUYECKUX BEIIECTB: OKCUIOB METANIOB, HEMETAJIIOB
1 aM(OTEPHBIX JIEMEHTOB; HEOPraHUYECKUX KUCIIOT, OCHOBAaHUI U aM(OTEpHBIX
TMAPOKCHJIOB, HEOPraHUYECKUX COJIEH, XapaKTepU3YIIIHX HUX CBOWCTBA H
CIOCOOBI MOTYYEHUS.

4. CTpoeHue ¥ CBOMCTBA OPraHUYeCKUX BelleCTB

4.1. 3amaHus Ha COCTaBJICHUE HA3BaHWN OPTraHWYECKUX COEOUHEHHU I10
TPUBHUAJIBHOW WJIM MEXKIYHAPOIHOU CUCTEMAaTUYECKOM HOMEHKIIATYPE;

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

4.3. 3amaum Ha oOmnpenesieHue NPOCTEHIel (GOopMyNbl OpPraHUYECKOM
MOJIEKYJIbI, UCXOMS U3 DJIEMEHTHOTO cocTaBa (B %).

4.5. 3aaHus HAa COCTABJIEHUE YPABHEHUN XUMUYECKUX PEAKLINNA C yUaCTUEM
OpraHUYeCKUX BEIIECTB HA OCHOBAHUM UX COCTABA U CTPOCHHUS.

4.6. 3amaHWsi Ha COCTaBJIEHHWE YPABHEHUN XHUMHUYECKUX PEAKIUU,
WUTFOCTPUPYIOIIUX XUMHUYECKHUE CBOMCTBA C y4E€TOM MEXAHHU3MOB NPOTEKAHUS

JNAHHBIX PEAKIMHA M TEHETUYECKOW CBSI3M OPraHUYECKUX BEIIECTB PA3HBIX
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KJIACCOB.

4.7. PacueTHble 3aa4M 110 YPABHEHUSIM PEAKIUN C yYaCTHEM OPTaHUYECKUX
BEILIECTB.

5. KuneTn4eckue ¥ TepMOJAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS
XHMHMYECKHUX peaKiuii

5.1 IlpakTnueckre 3agaHusl Ha OLICHKY M3MEHEHHsI CKOPOCTH XMMHYECKON
pEeaKklMy W HAIpaBJICHHUS CMEIIECHHUS PABHOBECHS C MCIOJIb30BAaHWMEM NPHHIIMIA
Jle-lllarenbe.

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

6. lucnepcHbie cucTeMbl

6.1. 3amaun Ha IPUTOTOBJIEHHUE PACTBOPOB.

7. KauecTBeHHble peakuMu OOHAPYKEHMS  OPraHUYeCKHMX H
HEOPraHN4ecKUux BelecTB

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

7.2. llpakTnueckne 3aJaHUsl Ha COCTABJICHUE KAYECTBEHHBIX PEaKIUU
0OHapyKEHHSI OPTaHUYECKUX COETHMHEHMIA.

9.1. UccienoBanue 1 XMMUYECKUIN aHAJIN3 00beKTOB Onocdepbl

1. TunoBeie pacyeTsl IO TEMATHUKE DKCIIEPUMEHTA.

2. 3agauM Ha BBIYUCIEHUE CPEAHEr0 3HAYEHHSI SKCIEPUMEHTAIbHBIX
JAHHBIX, IOTPEIIHOCTH.

3. 3amanue «XHMMHUYECKHMH COCTaB BOJAbLI, THI BOJLI U CIIOCOOBI €€
IpPUMEHEHUS (C UCTIOIH30BAHNEM HOPMATUBHBIX JOKYMEHTOB).

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

9.2. UcciienoBanue 1 XMMUYECKUI aHAJIM3 00bEKTOB TeXHOC(hepbl

1. TunoBeie pacyeTsl IO TEMATUKE DKCIIEPUMEHTA.

2. 3agauM HAa BBIYUCIECHUE CPEAHEr0 3HAYEHHSI SKCIEPUMEHTAIBHBIX
JNAHHBIX, IOTPEITHOCTH.

3. 3amauuM Ha OIpPEACIICHHE METAJIOB, HEOPraHWYECKUX aHHOHOB U
OpraHUYECKUX BEIIECTB B TEXHUUECKOW BOJE Pa3HOrO HA3HAYEHUSI.

4. 3aganne « XMMHUYECKHH COCTaB TEXHUYCCKOHW BOJBI, TUII BOJALI U CITOCOOBI
ee IPUMEHEHUs» (C UCTOJIb30BAHUEM HOPMATHUBHBIX JOKYMEHTOB).

IIpumepsl 32124 M0 pa3HbIM TeMaM IMCUMILINHBI

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
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BonpocurenbHbie (pOpMYJIUPOBKH:

8. Kakas macca ykcycHOM KUCIOTHI MOTpeOyeTcs Jisl CUHTe3a ATHIIalleTara
maccoit 140,8 1. Boeixon »dupa npumure paBHbiM 80% OT TeopeTUUYECKU
BO3MOKHOTO.

9. KakuM peakTMBOM MOXHO OTJIMYWTH TIIMUEPUH OT IIHOKO3bI? CocTaBbTE
YpaBHEHUE KAYECTBEHHOM peaklHH sl OOHAPYKEHUs] MHOTOAaTOMHBIX CIIUPTOB
Ha IPUMEPE IIHLIEPUHA.

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

3ajgaun, Kak W JApyrue AUAAKTHUYECKUE 3aJaHusl, MOTYT BBIIIOJIHATH
oOyyaronyro M KOHTpoJupywooilyro ¢GyHkiuu. PemieHne 3agady  MOXKET
OCYUIECTBJISATHCS HA PA3JIMYHbBIX TUIIAX U 3TAMaX 3aHITHI.

2.1.3. [IpakTHKO-OPHMEHTUPOBAHHbIE 321AHUS

[IpakTUKO-OpHEHTHPOBAaHHbIE 3alaHusl (KaK TEOpEeTUYECKHe, TaK H
pacyeTHbIC), HAMpaBJIEHbBl HAa pa3BUTHE pE3YyJIbTATOB OOyYEHHUS OCHOBHOTO
monyns (pasgenbl: «OCHOBbI CTpOEHMs BellecTBa», «CTpOoeHHE M CBOWMCTBa
HEOpraHWYEeCKUX /  opraHmyeckux  BemiecTB»,  «KuHeTrhueckue U
TEPMOJIMHAMUYECKUE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKUX pPEAKLIUN»,
«/lucriepcHple CUCTEMBI») M BBIABICHHE XHUMHUYECKOM CYIIHOCTH OOBEKTOB
MPUPOJBI, MPOU3BOJCTBA M ObITa, C KOTOPHIMH YEJIOBEK B3aWMOJCIHCTBYET B
MPOIECCe MPAKTUUYECKON JeATeNbHOCTU (MMPUKIAHOU MOJTYJIb ).

[IpakTUKO-OPUEHTUPOBAHHBIE  33JaHUS  MOXHO  ONPEACNIUTh  Kak
neJaroruyecku nepepadoTaHHbld ¢parMeHT MpodecCHOHATBHON JesSTEeNHHOCTU
cnermanucta. OHM pa3pabaThiBalOTCA JUIsl TMPOBEPKU 3HAHUN H  yMEHUU
oOydJaronuxcsi AMCTBOBaTh B MPAKTUYECKUX, HETUMUYHBIX, IKCTPEMAIBHBIX U
apyrux cutyanusx. Ilpu wu3ydeHUM AUCIUIUIMHBI «XUMUS» TPAKTUKO-
OpUEHTHUPOBAHHBIE 3aJaHMs] NPUMEHSIIOTCA JUISl  aKTUBHM3alUuu  y4eOHO-
MO3HABATEJIbHOM JIE€ATEIbHOCTH OOYYAIOIIMXCS NYTEM «IOTPYXKEHUs» HUX B
npo0eMbl XMUMHYECKUX HCCIIEIOBAHUM, BO3HUKABIIUX B HUCTOPUU Pa3BUTHUSA
HayKH, WA UMEIOLIMX MTPAKTHUYECKOE 3HAYCHHE JIJI YeTIOBEKa.

[IpuBenem mpuMepbl NPAKTUKO-OPUEHTHPOBAHHBIX 3aJaHUN MO pa3jaeiiam
«CTpoeHHE W CBOICTBA HEOpPraHWYECKUX BelecTB», «CTpOEHHE U CBOMCTBA
OpraHUYECKUX BEIIECTBY.

1. Kap0okcurepanus

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

OO0OCHOBBIBaTh ~ 3HAYEHHE U  IPUMEHEHUE
HEOPraHWYECKUX  BELIECTB B  OBITOBOM U
IIPOU3BOJCTBEHHON JCATEIBHOCTA YEJI0BEKAa MX
(pU3UKO-XMMUYECKUMHU 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;
28



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.

2.2.1. KonTpoJibHbIE pad0THI N0 pa3aejiam

KonTponbubie pabOThl MO XMMHHM KaK OILIEHOYHBIE CPEICTBa PYOEKHOIO
KOHTpPOJISI 3aBEPIIAIOT M3y4YeHHE | WM 2 TeMaTHMYecKUX pas3AesioB OCHOBHOIO
MOZYJIS.

Paznen 2. Xummnueckue peakuuu. KonrposbHasi padora «CrtpoeHue
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BellleCTBA M XUMHYECKHE PeaKI[um»

KoHntposnbHas paboTa coaepuT YeThIpe BUAA 3adaHMil:

1. 3agaun Ha COCTaBJIEHHE XUMUUYECKUX (POPMYII IBYXaTOMHBIX COCIMHEHUN
10 UX HA3BaHUIO.

2. 3alayu Ha COCTAaBJICHUWE YPaBHEHUW pEaKIUil: COCAUHEHMS, 3aMEICHHUS,
pasnokeHus, OOMEHa W peaknuid C yYacTHeM KOMIUIEKCHBIX COCIMHCHHM,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

3. 3ajgaHusi Ha COCTaBJICHUE MOJEKYJSIPHBIX U MOHHBIX PEAKIUM TUapoJin3a
COJIeH, YCTAHOBIIEHUE U3MEHEHUS! KUCIIOTHOCTU CPEJIbI.

4. 3agaun Ha pacueT KOJIMYECTBEHHBIX XapaKTEPUCTUK [0 YPaBHEHUSIM
XUMUYECKUX pEeaKlMii: MaccoBOM WM OOBEMHON [0JIM BbIXOJA MPOAYKTa
peaKkIuu COCIUHEHUSI OT TEOPETHYECKH BO3MOXKHOIO; OOBEMHBIX OTHOIICHHI
ra3oB; KOJIMYECTBEHHBIX XapaKTEPUCTUK HCXOAHBIX BEIIECTB M MPOIYKTOB
peakuuu; Macchl (00bEM, KOJIMYECTBO BEIIECTBA) MPOAYKTA PEAKIIMH, €CIU OHO
W3 BEIIECTB JAaHO B BHJE pacTBOpa C OINPEICICHHOM MacCOBOM JOJIEH
PaCTBOPEHHOI'O BEIIECTBA.

Paznen 3. CrtpoeHue ¥ CBOHMCTBA HEOPraHMYeCKHX BelIeCTB.
KonTpoabHas padora «CBoicTBa HEOPraHUYECKUX BelIECTB

KoHTtposbHas paboTa coOnep uUT TpU BUIA 3a1aHUIA:

1. 3agaun Ha pacyeT MaccoBOM J0JiM (MacChl) XMMHUUYECKOTO 3JIEMEHTa
(coenuHeHUs) B MOJIEKYJie (CMECH).

2. [Ilpaktuyeckuwe 3ajaHusi MO KiIacCU(pUKAIMKM, HOMEHKIAType U
XUMUYECKUM (popMysiaM HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX KIIACCOB:
ONpENIeNICHNE KJIacCa HEOPraHMYEeCKHUX BEIIECTB, HA3bIBaTh HEOPTraHHYECKHE
COEAMHEHUS M0 MEXAYHAPOJHON U TPUBHAIIBHOM HOMEHKIIATYPE M0 XUMUYECKUM
dbopmymnam.

3. 3amaHus HA COCTABIICHHE YPABHEHHM XMMHUYECKUX PEAKIMN C y4aCTHEM
MPOCTBIX U CJIOKHBIX HEOPTaHUYECKUX BEIIECTB: OKCUIOB METALJIOB, HEMETAJLJIOB
1 aM(pOTEPHBIX AJIEMEHTOB; HEOPTaHUUYECKUX KUCIIOT, OCHOBAHUN M aM(pOTEPHBIX
TUAPOKCUIOB, HEOPraHUYECKUX COJIEH, XapaKTEepU3YIOIIMX HMX CBOMCTBA H
CIIOCOOBI MOTYUYEHUSI.

Pa3znen 4. CTpoeHue u CBOiiCTBa oprannyeckux BemecTs. KonrpoiabHas
padora «CTpoeHne U CBOIICTBA OPraHUYeCKUX BelleCTB)»

KonTtposbsHas paboTa COCTOUT U3 TSATU BUIOB 3aJaHUN:

I. 3amanuga Ha COCTaBJICHME HA3BaHUM OPTraHUYECKUX COCAUHEHUW 10
XUMHUYECKUM (hopMysiaMm (B T.4. CTPYKTYPHBIM) C UCIIOJIb30BAHUEM TPUBHUAILHON
WJIM MEKIyHApPOIHON CUCTEMAaTUYECKOW HOMEHKIIATYPBI.

2. 3amaHus Ha COCTaBJICHUE TIOJIHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (popMyIt

OPraHN4CCKUX BCIICCTB OTACJIbHBIX KJIACCOB I10 MX HAa3BAHUAM B COOTBCTCTBHHU C
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MEKTyHapOIHOW HOMEHKJIATypOHU.

3. 3amaun Ha oOmNpeAesieHHE MpocTelield QGopMysbl OpraHUYEeCKON
MOJIEKYJIbI, UCXO/ISl U3 DJIEMEHTHOTO cocTaBa (B %).

4. 3amaHuss Ha COCTABJICHUE YPAaBHEHUW XUMHUYECKUX  PEAKLHUM,
WUTFOCTPUPYIOUIUX XUMHUYECKUE CBOMCTBA C YYETOM MEXAaHHU3MOB MPOTEKAHUS
JAHHBIX PEAKIUHA M TEHETUYECKON CBSI3M OPraHMYECKUX BEIIECTB pPa3HbIX
KJIACCOB, B T.4. LEMOYKHU NPEBPALLIECHUN.

5. PacueTrHble 3324 110 YPaBHEHUSAM PEAKLIHUNA C y4aCTUEM OPTaHUYECKUX
BEILIECTB.

Pa3znen 5. KuHermyeckue M TepMOAUHAMHUYECKHE 3aKOHOMEPHOCTH
nporekanusi Xumu4yeckux peaknuii. KonTposabnHas paGora «CkopocTh
XHMHUYECKOH peakuuy U XUMHYeCKoe paBHOBeCcHe»

KoHTtposibHas paboTa COCTOUT U3 TPEX BUAOB 3aaHHIA:

1. PacueTHble 3a/1auu Ha U3MEHEHUE CKOPOCTU XMMHUYECKHX B 3aBHCUMOCTU
OT KOHIIEHTPAIlUU PEArupyrorX BEeIIECTB U TEMIIEPATYPHI.

2. 3ajayMm Ha pacyeThl TEIJIOBBIX 3(PQPEKTOB XUMHUYECKHX PpEaAKIUH U
ompejieNeHUue TUma peakuuu  (mo  TemioBoMy  3(pQeKTy:  3K30- U
SHIOTEPMUYECKHUE).

3. 3amanua Ha npuMeHeHue npunHinuna Jle-lllatense s HaXO0XKIEHUA
HaIlpaBJICHUS! CMEIICHHS] PAaBHOBECHUS XMMHUYECKON peaklMy U aHaiau3 (GaKkTopoB,
BIIMSIOIIMX HA CMEIIEHUE XUMHUYECKOTO PAaBHOBECHS.

Paspen 6. /[AucnepcuHbie cucrembl. KonTposbHasi padora mo Tteme
«/lucnepcHbIe cHCTEMBD)

KoHnTtponbHast paboTa COCTOUT U3 IBYX YaCTEH:

1. 3amaun Ha MPUTOTOBJICHUE U pACUYET KOHIIEHTpAIIMU PacTBOPOB (3 3amauun
Ha pacTBOpEHUE, pa30aBieHNEe, CMEIIMBAHUE PACTBOPOB).

2. 3amaHusi Ha JUCTHEPCHBIE CHUCTEMBI, HCHOJb3yeMble B OBITOBOW U
MIPOU3BOICTBEHHOM JIEATETLHOCTH YeJI0BeKa (B BUJI€ TECTOBBIX 3aJJaHUI).

[IpuBeneM npumMepsl 3a1aHU KOHTPOJIBbHON padboThl o Teme «CTpoeHune u
CBOIICTBA OPraHMYECKHUX BeIIEeCTB», KOTOpPas IMPOBOJUTCA IIOCIE H3Y4YEHUS
oOy4Jarorumucs paszzena 4.

[To mroram m3yuenus paszaena 4 «CTpoeHne ¥ CBOMCTBA OPraHMYeCKUX
BellecTB)» o0yJarouuecs: OyayT ClIOCOOHBI:

— ONpeNensaTh MPUHAJICKHOCTh BEIIECTB K Pa3IMYHBIM  Kjaccam
OpraHUYEeCKUX COECIUHEHUI; TOMOJIOTU U U30MEPHI;

— Ha3bIBaTh U3yUYEHHBIE BEIIECTBA M0 «TPUBUAIBHOW» WM MEXTYHAPOIHOM
HOMEHKJIATYPE;

— XapakTepu30BaTb CTPOEHHWE M XUMHUYECKHE CBOMCTBA H3YyYEHHBIX

OPraHUYECKUX COCIUHCHUMN;
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— 0OBACHSTH 3aBUCUMOCTh CBOMCTB OPraHUYECKUX BELIECTB OT UX COCTAaBa U
CTPOCHHUS;

— IIPOBOJUTH BBIUUCIEHUS 110 XUMUUECKUM (HOpMyIaM U YPaBHEHUSIM.

TemaTudeckuil KOHTPOJIb OCYIIECTBIISIETCST MeToI0M TectupoBaHus (I) wium
B (popMe MUCHMEHHOW paboThl, BKIIOYAIONICH MpaKTHUECKUE 3aJaHUs U 33]a4d
(1n).

IIpuBenem npuMep KOHTPOJAbHON PadoThI B (popMe TECTOBBIX 3aJaHMU
(.

1. BemiecTBO, COCTaB KOTOPOTO BBIPAXKEH MOJIEKYJsipHOUN (hopmymoit CsHg,
OTHOCHUTCS K KJIaccy:

1) apensl

2) aJKaHbI

3) aNKeHsI

4) alIKUHBI

2. Ha3Banue BeniectBa, (hopmyna koroporo: CHz-CH(CHjz)-CH,-CH,-OH

1) 6yranon-2

2) neHTanoN-2

3) 2-meTunOyTanos-4

4) 3-meTrnoyTanon-1

3. Bemectro, nmeromee popmynry CH,=CH; Ha3piBaeTcs:

1) Tonyon

2) 3TUIIEH

3) rmiepuH

4) npoma”ou

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

1) C,HsOH

2) (CH3).NH

3) CH;-CH,-COOH

4) C3HyOH

5. g aikaHOB XapakTepHa peaKkuus:

1) mpucoenunenus H,

2) XJIOpUPOBAHMS Ha CBETY

3) obecuBeunBanus pacteopa KMnO,

4) nonumepuzauu

6. MeTtaHon pearupyer c:

1) Hatpuem

2) BoJOM

3) BOIOpOJIOM

4) meTaHOM
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7. YKCyCHasi KUCIIOTa BCTYNAET B PEAKIIUIO C:

1) AgNO;

2) NaCl

3) Na,CO3

4) H,O

8. BepHbI 1 yTBEPKIACHUS:

A. AMHUHBI IPOSBIISIIOT OCHOBHBIE CBOWCTBA

b. AMMHOKHCIIOTBI MPOSIBISIFOT TOJIBKO OCHOBHBIE CBOMCTBA

1) BepHO TOIBKO A

2) BepHO TOJIbKO b

3) BepHBI 00a yTBEPKACHUS

4) HEBEpHO HU OJTHO U3 YTBEPKIACHUI

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

1) peakiueii 3aMmeleHusl, MPOTEKAIOIIEH M0 PaAUKAIIbBHOMY MEXaHU3MY

2) peakuuen NpucoeMHEHMs], MPOTEKAIOIIEH 110 PAIUKATBHOMY MEXaAHU3MY

3) peakiuei 3amMmeleHus1, MPOTEKAIOIIEH 10 HOHHOMY MEXaHU3MY

4) peakueil NpuCoeMHEHMs, IPOTEKAIOIIEH 110 HOHHOMY MEXaHU3MY

10. B peakuuio «cepeOpsHOro 3epkana» (C aMMUA4YHBIM PaCTBOPOM OKCHJA
cepebpa) BCTyMaeT:

1) sTanon

2) raroko3a

3) ruuepuH

4) kpaxman

11. YcraHoBHuTE COOTBETCTBHE MEXIY Ha3BaHUEM BEIECTBA U KJIACCOM
(Tpymrmoii) opraHU4eCKUX COCIMHEHUN, K KOTOPOMY(-0ii) OHO TTPUHA/IJICHKUT.

Ha3zBanue Bemecrna

A) CH;COOH

b) CH3-CH,-CHj3

B) CH,=CH-CH,-CHj3

I') CH3-CH,-OH

Knacc oprannueckux coeTMHEHUN

1) omHOATOMHBIE CITUPTHI

2) yrieBosl

3) kapOOHOBBIE KHCJIOTHI

4) apoMaTHYECKHUE YTIIEBOIOPOIbI

5) HenpenenbHbIE YIIIEBOI0PO/IbI

6) npeaenabHbIE YTIEBOJOPOIbI

12. B cxeme npeBparnieHui

1500°C Caxr +Br,
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CH,; — X; — 0enson — X,

BelecTBaMu X; U X, COOTBETCTBEHHO SIBJISIOTCS:

1) aneTunen

2) 3THIICH

3) OpomOeH301

4) x10pOeH30

5) dbenon

6) LIUKJIOTeKCaH

13. Onpenenure MOJIEKYJISIpHYIO (OpMYJTy BelIecTBa, cojepxaiero 37,5%
yraepoaa, 50% kucnopona u 12,5% Bogopoaa. OTHOCUTENbHASA INIOTHOCTD MTAPOB
ATOrO BEIIECTBa MO BOJOPOAY paBHa 16.

1) CH;0OH

2) C,HsOH

3) HCOOH

4) CsHsOH

14. Cxonbko JHUTPOB BOAOpoaa morpedyercs st obpazoBanus 10,2 T
ATUJIOBOTO CIHUpPTAa W3 aleTalbJeruia, €Clid BbIXOJA MPOAYKTa peaKUuu
cocrasisieT 80%?

1)6,2n

2)3,1n

3) 12,75 n

4H11,2n

IlpuBenem npumep 3aJaHuil ISl MMCbMEHHOH KOHTPOJIbHOH PadoThI
(11).

1. JlaiiTe Ha3BaHUsI OPraHUYECKUM COCIUHEHUSIM MO XUMUYECKUM
dopMynam ¢  UCHOJIB30BAaHUEM  TPUBHAIBHOW WM  MEXKIYyHAPOJIHOU
CHUCTEMaTHYECKOW HOMEHKJIATYPHI:

a) C,HsOH

6) (CHa),NH

B) CH3-CH(NH,)-COOH

r) C3HgN

1) CH;CH,HC=0

e) C¢HsCH,OH

2. CocraBbTe TOJNHBIE U COKpAUIEHHBIE CTPYKTypHbIE (DOpMYJIbI
OpPraHUYECKUX BEIIECTB OTJEIbHBIX KJIACCOB M0 UX Ha3BaHUSAM B COOTBETCTBHUH C
MEKIYHAPOIHOW HOMEHKIIATYPOU:

a) METHJIOEH30]1

0) aHmIMH

B) 3-MeTunOyTaHaib
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I') IUKJIOTE€KCEH

n) 0yraaueH-1,2

) 2-MeTwinpornanoi-1

K) OyTuH-1

3) aMMHOYKCYCHAasl KUCJI0Ta

3. CocraBbT€ ypaBHEHHUS XHUMHUYECKHUX PpEAKIUA COTJIACHO CXEME

IIPEBPALLICHHMN:
1500°C Caxkr +Br;
CH4—>X1—>X2—>X3

VYKaxKkuTe TUI U MEXaHU3M peaKklii, HA30BUTE 00pa30BaBIINECS BEUIECTBA.

4. Onpenenute MOJEKYJISIpHYIO (popMyily BemiecTBa, conaepxkaiiero 37,5%
yriepona, 50% kucnopona u 12,5% Bogopoaa. OTHOCUTENbHAS TUIOTHOCTh MapoB
3TOr0 BEIIECTBA M0 BOJAOPOAY paBHa 16.

5. CkonpKO JUTPOB BOJOpoJa MoTpedyercss mis oOpazoBanusi 10,2 T
STUJIOBOTO CIHUPTa W3 aleTalbJeruga, €clid BbIXOJ MPOAYyKTa peakiuu
coctaBisieT 80%?

2.2.2. Keiicol

Kelicbl ncnonb3yroTCs B KauyecTBE OLIEHOYHOTO CpEACTBA B pazneiie §
NPUKIAAHOTO  MOJYJsA, MX  COAEpKAaHWE  ONpeleisieTcss C  Y4eTOM
Mpo(eCCHOHAIBHOM  HalpaBlIeHHOCTH oOpa3zoBarenbHOil mporpammsel  CIIO.
[Iprmepbl BO3MOKHBIX TEM KEHCOB:

1. IloremyeHne kiauMara W BBICBOOOXKICHHE Ta30BbIX THUAPATOB CO JHA
OK€aHa.

2. bynymue matepuansl j1s aBUa-, MallIMHO- U IPUOOPOCTPOCHUS.

3. HoBble maTepuasl 7151 COTHEYHBIX OaTape.

4. JIekapcTBa Ha OCHOBE PACTUTEIIbHBIX MPENApPaTOB.

5. XUMHUYECKHE IIEMEHTHI B ’KU3HU YEIIOBEKA.

6. Bomopoanast sHepreTuka.

IIpuBenem npumepsl keiicoB no xumuu (aBTop I'onydeBa Muna bopucosHa,
yuuTess XuMuH, hitps://urok.1sept.ru/articles/636947).

Keiic Nel. «XJ10p B KH3HH Y€JT0BEKA)

B SIlnonuun oO0beauHEHHBIMU cHulaMu HalmoHaIBHOTO MHCTHTYTA 3/I0POBBS

u Ilpedexrypnoro ynuBepcurera CHI3YOKH OBUIO HPOBEIEHO HCCIEIOBAaHUE.
VYueHble BBISICHUIIA, YTO E€CTECTBEHHBIC OPraHUYECKHUE BEIECTBA BCTYNAKOT B
PEaKIMIO C XJIOPUPOBAHHOM BOJOM M3-TIOJ KpaHa, 00pa3ysl OMacHbIe COSIUHEHUS,
KOTOPBIE MOTYT CIIY’KUTh IPUYMHOU paka. Takue COeIUHEHUs Ha3bIBatOTCI MX,
TO ecTb «MyTares ukc» unm «Heus3BecTHbI MyTareH».

3aganus:
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1. Ilpennoxute crnocoObl YMEHBIIEHUS SIOBUTOrO BIMSHUS XJIOpa B
NUTHEBOM BOJE HA OPraHU3M YEJIOBEKA.

2. Ucxonst u3 cBoel )KU3HEHHOW MPAKTHUKH, TPUOIM3UTEIILHO pacCUnTanTe,
CKOJIBKO XJIODUPOBAHHOW BOJBI Bbl HCIIOJB3YE€TE€ B TEUEHUE IHS U ISl KaKHUX
uesnein?

3. Kakue opranel uyeiaoBeka OOJBIIE BCEr0 CTPAZalOT OT BO3JEHCTBHS
xJjiopa?

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

5. Haiinute nAONMONHUTENBbHYI0O HHGOPMAIMIO O 3aMEHEe XJopa IpH
o0e33apakMBaHUU BOJBI.

6. Hccnenyiite pasznuuHble TOBaphl OBITOBOM XHMHH B CBOEM JOME.
CocTaBbTe CIHCOK XJIOPCOAEPIKAIIUX COSAMHEHUHN, YKAKUTE MEPHI 0€30M1acCHOCTH
pu pabOTe C HUMH.

Keiic Ne2. «Bogopoaomoouiu — mar B Oyayuiee»

AstoMobmmn Honda FCX Clarity Ha BOJOpOAHBIX TOIUIMBHBIX 3J€MEHTaX
e3nat no goporam Esporsl ¢ 2009 roga. B 2011 rogy Honda npucoenununace x
eBporeiickomy maptHepcTBY 3KkosnoruuHo sHepruu (Clean Energy Partnership),
MOCJIE YEro BbIBEJIa HA MEPBbIA IUIaH IMPOU3BOACTBO 3IKOJIOTUYECKH YHMCTBIX
aBTomoOuiei. A Ha Ilsrom MockoBckoMm MexayHapoaHoMm aBTocaioHe BA3
MPEJCTaBUII CBOIO HOBUHKY «Jlama-AHTA» ¢ OaJJTOHAMU BOJIOPO/Ia U KUCTIOPOa.

3amaHus:

1. Tlouemy MHOrue aBTOMOOWJIbHBIE KOMIIAHUU  pa3pabaThIBAIOT
aBTOMOOUITH, pabOTarOIIME HA BOJOPOTHOM TOILITUBE?

2. Kak BBIXJIONTHBIE Ta3bl aBTOMOOWJIEH, pabOTaIOMUX Ha YTIIEBOJOPOTHOM
TOIUIMBE, BIUSIOT HA 3JI0POBbE UETIOBEKA?

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

4. HalimuTe qOMOJHUTENbHYIO HH(DOpMAIINIO 00 UX YCTPOICTBE.

5. Ecnu B Bamedl ceMbe WIM Yy BallMX 3HAKOMBIX €CTh aBTOMOOWIIH,
MO/ICUUTANTE, CKOJIbKO MPUOJIMU3UTENIHO JIMTPOB OCH3MHA, Ta3a U KaKoW MapKu
UCIIOJIB3YETE €KEHEBHO.

6. Kakue BeliecTBa U B KAKOM KOJMYECTBE MOTYT HaXOAUTHCS B BBIXJIOIHBIX
ra3ax BallluX aBTOMOOMIIEH?

2.2.3. YueOHO-nCC/Ie10BATEIbCKU TPOCKT

VY4eOHO-uCCIe10BaATENbCKUM MPOEKT SBJIAETCS OCHOBHBIM CIIOCOOOM OLIEHKH
pe3yabTaToB 00yudeHHs, COPMHUPOBAHHBIX Yy OOYYAIOUIUXCA B XOJI€ OCBOCHUS
NPUKIAAHOTO MOIydss XxuMun B pazgenax 9.1. m 9.2. HccnegoBanuwe u
XUMUYECKUN aHalmu3 O0BEKTOB Ouochepsl/TexHochepsl (C yderom Oymaymien
MpoeCCUOHATILHOM S TEIBHOCTH).
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[IpuBeneM mpuMep TPOEKTHOTO 3aJaHus, paboTa HaA KOTOPHIM
HAYMHAETCSl C Havaja pasjelia, a JeTalbHOE BBHITIOJHEHHUE 3a/JaHUl B TPyIIax U
odopmileHHE pPe3yIbTaTOB MPOCKTHOW IEATEIBHOCTH IMPOU3BOJIUTCS B KOHIIC
U3y4eHUs pa3zena.

OOmass TemMa NpOEKTa, MPUBEIEHHAs HWXKE, B  JaJbHEHIIEM
JIEKOMITO3UpYyeTCsl 10 (aceTHOMY NPHHIMITY B 3aBUCHMOCTH OT TOJydaeMOU
oOydJaronumMucs cnenuaibHocTH (Tpodeccun), a TakkKe Kakaas TpyIma MOXKET
paccMoTpeTh Oosiee YriayOJIeHHO OJIWH W3 O00SM3aTEIbHBIX COJEPIKATEIBHBIX
KOMITOHEHTOB (TIOJITEM) MPOEKTa.

Ha3Banme mpoekTa: cocTaBlieHHE IPOEKTa IIBETHHKA/cama/oropojam B
3aBHCHMOCTH OT COCTaBa MPOaHATU3UPOBAHHBIX TIOYB.

IIpobaema wucciaeqoBaHMsi: ONpEACICHUE BO3MOXKHOCTH  pa30MBKHU
IIBETHUKA B COOTBETCTBHHM C JW3aWHEPCKUM 3alpOCOM H HEOOXOAMMOCTH
aJanTay TU3aiHEPCKOTO MPOEKTa K TTOYBEHHBIM U KIIMMATHYECKUM YCIIOBHUSIM
Ha OCHOBAaHWUHW WCCJCAOBAHMS XHMHYECKOTO COCTaBa IIOYB TMPEIIOKEHHOTO
y4dacTka.

Heas mpoekra: omnpeneiauTh BIMSAHUE XHUMHYECKOTO COCTaBa IMOYB Ha
NPEIJIOKEHHOM y4YacTKE Ha acCOPTUMEHT pacTeHUM, PEKOMEHIOBAHHBIX K
MOCaJIKe JJIS pean3aliii BEIOPAaHHOTO JU3aHHEPCKOTO MPOCKTA.

3agayu npoekra:

1) mccremoBaTh XUMUYECKUNM COCTaB, CTPYKTYPY, KHUCIOTHOCTH IOYBBI Ha
MIPEIOKCHHOM YYaCTKE;

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 aCCOPTUMEHT PACTEHUN B COOTBETCTBHHM C BBISBICHHBIMH
0COOEHHOCTSIMHU MCCJICIOBAHHOTO yJacTKa M TU3aHHEPCKUM 3aIpOCOM;

5) cocTaBUTH TOCAIOYHYIO BEAOMOCTb;

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

Pe3yabTaThbl 00yueHuU:

— ONpeneNnsiTh TMepeYeHb HEOOXOAMMBIX HCCICAOBAHUN XUMHUYECKOTO
cocTaBa TII0YB M ydYacTKa JJI COCTaBJICHWS WM aJamnTalldd  paHee
pa3paboTaHHOTrO MPOEKTa IBETHUKA,

— ONHCHIBaTh 3aBUCHMOCTh AaCCOPTHMEHTAa pacTeHHUH OT KadecTBa
MIPEIOKEHHOM TTOYBHI JJIs1 00yCTPONCTBA IIBETHUKA,;
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— CIOCOOHOCTh HMCTOJB30BaTh COBPEMEHHBIE CPEICTBA 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).

Pe3ysbTaT NpoeKTHOI padoThl 00y4aKOIIerocs:

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

®opmMa npeacTABJIEHNUs Pe3yJbTATOB NPOEKTHOM Pa0dOThbI:

— 3allMTa TPOeKTa C UCIOJb30BAHUEM CPEJCTB BHU3YyalIM3allUU M
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 pa3pylialOnIero JEWCTBUS NPUPOJHOM BOABI HA
CTPOUTENBHBIE MATEPUAIBI.

3. CocTaBiieHue NMpoOEKTa [IBETHUKA/Oropoja/caaa B 3aBUCIMOCTH OT COCTaBa
MPOaHAIU3UPOBAHHBIX IOYB B COOTBETCTBUM C JU3AHEPCKUM 3alpoCcoOM
(MOHOXpPOMHBIN  I[IBETHHMK,  I[IBETHUK  OJIHOJICTHUKOB, = MHOTOJICTHHUKOB,
JIEKOPATUBHBIN Oropoj 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 mnpoO BOAONPOBOIHOM BOJABI HA MPEAMET YCTpPAHECHHS
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. ITurMeHTHI B U3ACIUSAX U3 CTEKIIA.

11. HccnepoBanue pa3pylIaroOlIero ACHUCTBUS BOJbl Ha CTPOUTENIbHBIE
MaTepualbl.

12. Omnenka cocTostHUs BO3ayXa paboued 30HBI CHENUANMCTa (TEXHOJIOora,
CTpOUTENS W T.OI., C Y4EeTOM 00JacTH Npo(ecCHOHATBHON MESITEIBHOCTH) B
COOTBETCTBHU C HOPMATUBHBIMU JJOKYMEHTAMU
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2.3. OuneHouHble cpeAcTBa MPOMEXKYTOYHOH  aTTecTalluM IO
TUCHUNINHE «XHMHUD)

[IpoMexyTouHass arrecTauus MO AUCHUIUIMHE «XUMHSD» MPOBOAUTCA B
dopme sk3aMena. Kaxplil 5K3aMEeHAIIMOHHBIA OMJIET COCTOUT W3 TpeX 3aJaHuil:
1) Teopernueckoe 3aJaHHEe B BUJE BONPOCA M3 TEOPETUUYECKOIO COACPIKAHUS
OCHOBHOI'O M NPHUKJIAJHOIO MOJIYJIEH; 2) MPaKTHUYECKOE 3aJaHue (COCTaBIICHHE
YpaBHCHUN XHUMHYECKHUX pEAKIUA C y4aCTUEM HEOPraHUYEeCKUX WU
OpraHUYECKUX BEIIECTB, B T.4. LIENOYEK NPEBPALLICHUA U KAUECTBEHHBIX PEaKLIUn
0OHapYKEeHUSI; XUMUYECKUX (HOPMYJT HEOPTaHUYECKUX U OPraHUYECKHUX BEILECTB,
B T.4. CTPYKTYPHBIX; 3aJaHus II0 HOMEHKJIAaType HEOPraHUYeCKuX U
OpraHUYECKUX BEUIECTB; OLIEHKA U3MEHEHUs CKOPOCTH XUMHUYECKOW peakuuu U
HaIlpaBJECHUS CMEILIECHHUS pPABHOBECHS C HCIOJb30BaHMEM npuHiuna Jle-
[Ilatenpe; OLIEHKA XWMHUYECKOIO COCTaBa M OOOCHOBaHME NPUMEHHUMOCTU
o0bekTa OMO- WU TexHocdepsl W T.I.); 3) pacueTHas 3angadya (pacyuerbl MO
YPaBHEHUIO XUMUYECKHUX PEAKLUi, pacueT MacCOBOM J10JIM (MAacChl) XUMHUYECKOTO
JJIeMEHTa (COEIUHEHMs) B MOJIEKyJle (CMecH); ONpeJesIeHue MpoCcTenIIen
(GopMyJibl OpraHUYECKON MOJIEKYJIbl, UCXOJ U3 DJIEMEHTHOro cocraBa (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 MJISI KAYECTBEHHOW PEKIHMHU OIPEACICHUS
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

[IponummuTe Bce peakuuu U onpeaenuTs Bemecrsa X1, X2, X3.

3aganme 3.

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

47



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.

48



