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1. HacnopT OLCHOYHBIX CPEACTB 10 TUCHUIIINHE «XHMHD»

Jnst  gopMupoBaHuUsi, KOHTPOJS ¢ OLEHKH pe3yJbTaTOB OCBOCHUSA
o01reo0pa3oBaTeNbHON TUCHUIUIMHBL «XUMUS» pa3padoTaHa cUCTeMa OIEHOYHbIX
Meponpusituid, yuutbiBatomas TpeboBanus DPI'OC COO (mpeaMeTHbie
pesynbrarel) 1 DI'OC CIIO (obmue 1 mpodeccruonambHbIe KOMIETEHITUN ).

Ba)xHOI 0COOEHHOCTBIO CIIPOEKTUPOBAHHOW CHCTEMBbI OLIEHUBAHHUS SIBISETCS
COrJIaCOBAaHHOCTh OLICHOYHBIX MEPOIPHUATUN M 3aIJITAHUPOBAHHBIX PE3YJIbTATOB
oOyuenus. Kaxoe oneHouHOE MEPOIPUSTUE HAMPABIEHO Ha (POPMUPOBAHUE UIIH
U3MEpeHUE 3HaHUs / YMEHHS B KOHTEKCTE, YKa3aHHOM B pe3yJibTaTe 00y4eHHUsI.

B nmucummivHe «XuMHS» K OCHOBHBIM OILIEHOYHBIM  MEPONPUSITHIM
OTHOCSITCSI: 3aJJaHUsI B TECTOBOM (opMe, MpaKTHUECKHUE 33JaHUs Ha COCTaBIICHHUE
YpaBHEHUN  peakuuid, KJIAaCCUPUKALMIO W  HOMEHKIATYpY  XUMHUYECKHX
COCIMHEHUW, pacyeTHble 3aJaud, JabopaTopHble  pabOThl, MPAKTUKO-
OpUMEHTUPOBaHHbIE 3a/aHus (pacueTHblE M TEOpeTHYecKHe). B mpukiagHbIx
MOJYJIIX B KaueCTBE OLCHOYHBIX MEPOIPHUATHI TakXKe 3alylaHUPOBaHbl KEHUCHI U
y4e0OHO-UCCIIEeI0BATENbCKUE TPOEKTHI.

Peanusamnus olleHOYHBIX MEPONPUATUN 10 XMMHH 3aIUIAHUPOBAHA B pamMKax
TEKYLIEro, pyOeKHOTo (TEMaTUYECKOIr0) KOHTPOJIS U MTPOMEKYTOUHOM aTTecTaluu
1O TUCUUILIIUHE.

CucremMa OLEHOYHBIX MEPONPHUATHI MO XMMHUHU MPEACTaBICHA B MaclopTe
OIICHOYHBIX CpeACTB (Tabnuia 1).



Tabsmua 1. [TacnopT OLIeHOYHBIX CPENCTB MO AUCHUIUIMHE «XuMus» (BapuaHnrt 2)

Moayas / Paznen / Tema Pe3yabTart 00yueHust Tunbl OLEHOYHBIX MEPONIPUATHI

OcHoOBHOe coaepxkaHue

@®opmMyJaupoBaTh 0a30BbIE
MOHSATHUSA U 3aKOHbI XUMHU

Pa3gen 1. OcHOBBI
CTPOEeHMS BellecTBa

CrpoeHne aToMoB CocTaBisaTh XUMAYECKHE 1. Tect «CTpoeHHE aTOMOB XMMUYECKUX 3JIEMEHTOB U
IIPUPOJIa XUMHAYECKOMN CBA3NY.

2. 3aja4u Ha COCTaBJIEHUE XUMHUYECKUX (POpMYJT

XUMUYECKUX 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

[Iepronnueckuit 3akOH U | XapakTepu3oBaTh XuMuueckue |[IpakThko-OpHUEHTUPOBAHHBIE TEOPETUUECKUE 3aJaHUS

Ta6J'II/II_[a I[I/I MeHz[eneeBa QJICMCHTBI B COOTBCTCTBHU C X |HA XaPAKTCPU3ANIO XUMHUYCCKUX 3JICMCHTOB!

MIOJIOKEHUEM B ITEPUOANYECKON
CHUCTEME XUMHUYECKHUX IJIEMEHTOB
.. Menpaeneena

«MeTtannndeckue / HEMETAJUIMYECKHE CBOMCTBA,
3JIEKTPOOTPUILIATENBHOCTh U CPOACTBO K AJIEKTPOHY
XUMHUYECKHUX DJIIEMEHTOB B COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM U MOJIOKEHUEM B
MEPUOANYECKON CUCTEME XUMMHUYECKUX 3JieMeHTOB J[. 1.
MenpaeneeBay

Pa3pen 2. XumMnueckue

CocTaBasTh YPaBHCHUA U

KonTpoabnas padora




Ne | Moayas / Paznen / Tema Pe3yabTaTt 00yuenus Tunbl OEeHOYHBIX MEPONIPUSATHI
peakumnu cxeMbl XUMHU4YecKuX peakiuii |«CTpoeHHe BellecTBa U XUMHUYECKHE PeaKunum»
2.1 |Tunel XUMUYECKUX CocTaBasTe peakiuu 1. 3agaum Ha COCTaBIICHHE YPAaBHECHUMN PEAKIIU:
peakuuin COEAMHEHUS, PA3JIOKEHHUS, — COEJIMHEHUSI, 3aMEIICHHUS, pa3JIOKeHHs, OOMEHa 1
oOMeHa, 3aMeNIeHus, peakuii ¢ y4aCTUEM KOMIUIEKCHBIX COEMHEHUN (Ha
OKHUCIIUTEIIbHO- npuMepe TUAPOKCOKOMITTIEKCOB aJIIOMUHUS U ITUHKA);
BOCCTAHOBUTEJIBHBIE PEAKIIUA U  |— OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN C
peakuuu UCIIOJIb30BAaHUEM METO/1a AJIEKTPOHHOI0 OalaHca;
KOMILJIEKCO0Opa3oBanus (Ha — C y4aCTHEM KOMIUJIEKCHBIX COEeIMHEHUH (Ha mpumMepe
IpUMeEpPe THAPOKCOKOMITIIEKCOB  |TUIPOKCOKOMIUIEKCOB ITUHKA U aJTFOMUHUS).
QTIOMUHUA U [IMHKA) ¢ ydacTueM |2. 3a/1aur Ha pacueT KOJIMYECTBEHHBIX XapaKTePUCTUK
HEOPTaHUYECKUX BEIIECTB MPOJIYKTa PEAKIIUUA COCTUHEHUS; MAaCCOBOM HIIH
00bEMHOI 10U BBIX0/1a MPOAYKTA PEAKIIMU COCTUHEHUS
OT TEOPETUUECKU BO3MOKHOT0; 0ObEMHBIX OTHOIIICHUH
ra3oB; KOJMYECTBEHHBIX XapAKTEPUCTUK UCXOIHBIX
BEIIECTB U MPOIYKTOB PEAKIIUU; MacChl (00BEM,
KOJIMYECTBO BEILIECTBA) MPOJIYKTA PEAKIIUU, ECTTU OJHO U3
BEILIECTB JaHO B BUJIE PACTBOPA C ONPEICICHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOI'O BEIIECTBA
2.2 |DneKkTponuTHYecKas CocTaBisATh ypaBHEHUS 1. 3aganus Ha cocTaBIEHNUE MOJIEKYJIIPHBIX U MOHHBIX

JUCCOIIMAIS 1 MOHHBIN

XUMHUUYCCKUX pC€aKIU HOHHOI'O

peaKLMil C y4aCTHUEM OKCUAOB, KUCIOT, OCHOBAHUH U




Monyas / Paznen / Tema

Pe3yabTaTt 00yuenus

THIIBI OLIEHOYHBIX MEPONPUATHI

o0OMeEH

oOMeHa ¢ yY4aCTUuCM
HCOPraHN4CCKUX BCUICCTB

COJIEH, MOHHBIX PEAKIMK TUAPOJIM3A COJIEH,
YCTaHOBJIEHUE U3MEHECHUS KUCIIOTHOCTH CPEJIbL.
2. JJabopatopHast pabota «Peakiuu ruipoanza

3 (Pa3nmexa 3. Ctpoenue u HccaenoBath cTpoeHne u KonTpoabnas padora «CBoiicTBa HEOPraHUYECKUX
CBOIiCTBA CBOIICTBA HEOPraHNYECKUX BelleCTB)
HEOPraHU4YeCKUX BelleCTB |BelleCTB
3.1 |Knaccudukanus, Knaccuduiuposars 1. Tect «HomeHnknaTypa u Ha3BaHUE HEOPTAHUYECKUX

HOMEHKJIATypa U CTPOCHHE
HEOPraHWYECKUX BEUIECTB

HCOPraHN4CcCKUC BCUICCTBA B
COOTBCTCTBHUH C UX CTPOCHHUCM

BEILIECTB UCXO/ISI U3 UX XUMUYECKOU POPMYJIbI I
COCTaBJICHHE XUMUUYECKON (DOPMYITBI UCXOS U3
Ha3BaHMs BEILIECTBA MO MEXKIYHAPOIHOU HIIH
TPUBUAIIBHOU HOMEHKJIATYPE».

2. 3anayu Ha pacyeT MacCOBOM J0JI1 (MAcChl)
XUMUYECKOTO AJIeMEHTa (COEAMHEHNUS ) B MOJICKYJIe
(cmecn).

3. [IpakTruueckue 3aAaHus O KIacCU(PUKALINH,
HOMEHKJIaType U XUMHYECKUM (opMysiam
HEOPTraHUYECKUX BEIIECTB PA3JIMYHBIX KIACCOB.

4. ITpakTUuecKkue 3a1aHusl Ha ONPEACICHUE XUMUYECKOM
AKTUBHOCTH BEIIECTB B 3aBUCUMOCTH BHJIa XUMHUUYECKOM
CBSI3U U TUIA KPUCTATUTMYECKON PEIICTKH




Monyas / Paznen / Tema

Pe3yabTaTt 00yuenus

THIIBI OLIEHOYHBIX MEPONPUATHI

3.2 |PU3BHKO-XMMHUYECKHE YcraHaBIMBaTh 3aBUCUMOCTD 1. Tect «OcOGEHHOCTH XUMUYECKUX CBOMCTB OKCHJIOB,
CBOMCTBA HEOPTAHUUECKUX |(DU3UKO-XUMHYECKHX CBOMCTB  |KUCJIOT, OCHOBaHUM, aM(pOTEPHBIX TUAPOKCUIIOB U
BEILIECTB HEOPraHUYECKHUX BEIIECTB OT COJIEMN».

CTPOEHHUS aTOMOB M MOJIEKYJ, a |2. 3alaHHsI HA COCTABJIECHUE YPABHEHUIN XUMUYECKHUX

TaK)K€ TUIAa KPUCTAJUIMYECKONW  |peakUuid ¢ y4aCTUEM MPOCTBIX U CIOKHBIX

peneTKn HEOPraHWYECKUX BEUIECTB: OKCUJOB METAILIOB,
HEMETAJJIOB U aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KUCIIOT, OCHOBAHUN U aM(OTEPHBIX
TUAPOKCUIOB, HEOPTAHUYECKUX COJIEM,
XapaKTEPU3YIOMINX UX CBOMCTBA U CLIOCOOBI MOIYUECHHUS.
3. [IpakTUKO-OPUEHTUPOBAHHBIE TEOPETUUECKHUE 3aJAHUS
Ha CBOWCTBA U MOJIyYEHNE HEOPraHUYECKUX BEIIECTB.
4. JlTaboparopHnas pabota «CBoiicTBa METAJIJIOB U
HEMETAJUIOB)

3.3 |IIpou3BoacCTBO OO60CHOBBIBATH 3HAYECHUE U IIpakTHKO-OpHUEHTUPOBAHHBIE 3aJaHUS 10 COCTABIICHUIO

HEOPTraHWYECKHUX BELIECTB.
3HaYeHue U MPUMEHEHUE B
OBITY M Ha MPOU3BOJICTBE

IPUMEHECHUE HEOPTaHUUECKUX
BEIECTB B OLITOBOM U
IIPOU3BOJACTBEHHOM
JIeSITEILHOCTH YeJIOBEKA X
(U3UKO-XUMHUYECKUMU
CBOMCTBaMU

XUMHUYCCKHUX peaKuHﬁ C Y4aCTHUCM HCOPIraHN4YCCKUX
BCIICCTB, UCIIOJb3YCMBIX AJIA UX I/II[eHTI/I(bI/IKaI_[I/II/I u
IMIPOMBINIJICHHBIX CII0OCOOOB MMOJIY4YCHUA




Monyas / Paznen / Tema

Pe3yabTaTt 00yuenus

THIIBI OLIEHOYHBIX MEPONPUATHI

4 |Pa3znen 4. Ctpoenne n HUccnexoBath cTpoeHHE U KonTtpoJsbnas pabora
CBOICTBA OPraHMYECKUX |CBOMCTBA OPraHUYeCKHX «CTpoeHue U CBOMCTBA OPraHU4YeCKHUX BellecTB)
BeLECTB BeLIeCTB
4.1 |Knaccudukanwms, crpoerue |Knaccudummponathb 1. 3aganust Ha cOCTaBJIEHNWE Ha3BAHUI OPraHUYECKUX
Y HOMEHKJIaTypa OpraHUYeCcKUE BEIECTBA B COEIMHEHHI 110 TPUBUAIBHOW MU MEXITYHAPOIHOM
OpraHUYECKUX BEIIECTB COOTBETCTBHUHM C UX CTPOEHUEM |CHCTEMATUYECKOW HOMEHKIIATYpPE
2. 3agaHus Ha COCTABIICHUE MTOJIHBIX U COKPALIEHHBIX
CTPYKTYPHBIX (POpPMYJI OpraHUUECKUX BEIIECTB
OTJZIETIBHBIX KJIACCOB
3. 3ajaun Ha onpeaeNeHUe npocTeneil GopmyIbl
OPraHUYECKON MOJIEKYJIbI, UCXOS U3 DJIEMEHTHOTO
coctaBa (B %)
4.2 |CBoiiCTBa OPTAaHUYECKUX  |YCTaHABIMBATh 3ABUCHUMOCTD 1. 3amanus Ha COCTaBIEHNE YPAaBHEHUN XUMUYECKUX

COeIMHEHNH

(U3UKO-XUMUUYECKUX CBOUCTB
OPTraHUYECKUX BEIIECTB OT
CTPOEHHUS MOJIEKYJI

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

2. 3ajaHus Ha COCTaBJICHUE YPAaBHEHUIN XUMUYECKHUX
peaKLUMM, WUTIOCTPUPYIOIMX XUMUYECKUE CBOWCTBA C
Y4€TOM MEXaHU3MOB IPOTEKAHMS JaHHBIX PEAKIUN U
TEHETUYECKOU CBA3M OPraHUYECKUX BELIECTB Pa3HbIX
KJIaCCOB

3. PacueTHbIe 337124 110 YPAaBHEHUSAM PEAKIIUN C




Ne | Monyas / Paznen / Tema Pe3yabrar 00yueHust Tunbl OEeHOYHBIX MEPONIPUSATHI
Y4aCTUEM OPTAaHUYECKHUX BEIIECTB.
4. JTabopaTtopHnas padota «IlonyueHnue sTusieHa u
V3y4YE€HUE €r0 CBOMCTB»

4.3 |Opranuueckue BemectBa B |{OOOCHOBBIBATH 3HAUEHHE U [IpakTHKO-OPUEHTUPOBAHHBIE 3aaHUS 10 COCTABIICHHUIO
KU3ZHEIEATEIIbHOCTU IPUMEHEHUE OPraHUYECKUX XUMUYECKUX PEAKIUI C yHaCTUEM OPTraHUYECKUX
yenoBeka. [[pon3BoAcTBO U |BelecTB B OBITOBOW U BEIIECTB, UCIOJIb3YEMbIX JJIsl UX UICHTU(DUKAIIUY B
IIPUMEHEHUE OPraHUYECKUX [IPOU3BOJICTBEHHON OBITY ¥ IPOMBILIUIEHHOCTH.

BEILECTB B NEATEIIBHOCTH YEJI0OBEKa X
MPOMBIIIEHHOCTH (U3UKO-XUMUYECKUMHU
CBOMCTBaMU
S |Pa3nen 5. Kunernueckune |HccienoBaTh paBHOBeCHE H KonTpoabnas paéora
U TEPMOAUHAMMYECKHUE CKOPOCTh XUMMYECKHX «CKOpOCTh XUMHUYECKOH peakuy U XUMHYeCcKoe
3aKOHOMEPHOCTH peaxkumii paBHOBecCHE»
NPOTEKAHUS XUMUYECKUX
peakuui

5.1 |Kunetuueckue Uccnenosarh BIusiHUE 1. JJaGopaTtopHast paboTa Ha BHIOOD:

3aKOHOMEPHOCTH KOHLIEHTpALMK pearupyromux |— «OnpeneneHrne 3aBUCUMOCTH CKOPOCTH PEAKLUU OT

MPOTEKAHUS] XUMUYECKUX
peakiuii

BEILIECTB U TEMIIEPATYPHI HA
CKOPOCTh XMMHYECKUX PEAKIUN

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




Monyas / Paznen / Tema

Pe3yabTaTt 00yuenus

THIIBI OLIEHOYHBIX MEPONPUATHI

TEMIIEpaTypbD».
2. IIpakTUKO-OPUEHTUPOBAHHBIE TEOPETUYECKUE 3aTaHUS
Ha aHanu3 (HaKTOPOB, BIUSIONINX HA U3MEHEHHE
CKOpPOCTH XMMHUYECKOU PEAKLINH

5.2 |TepmonuHaMHUYeCcKue Hccnenosars BnusHUE 1. 3agaun Ha pacyeThbl TEIUIOBBIX 3(PPEKTOB XUMUUECKUX
3aKOHOMEPHOCTH M3MEHEHUS! KOHLIEHTpauu peakumii 1 onpeneseHue TUIa peakuuu (Mo TENI0BOMY
IIPOTEKaHUSI XMMUYECKUX  |BEIIECTB, PEAKIIMU CPEIBI U 3¢ (deKTy: 3K30- U IHAOTEPMUUYECKUE).
peakumii. PaBHoBecue TEMIIEpaTypbl HA CMEILICHHUE 2. IIpakTUKO-OpUEHTUPOBAHHBIC 3aaHUS HA
XUMUYECKUX PEAKIUN XUMHYECKOTO PaBHOBECHS npuMeHnenue npuHuumna Jle-Illatense ayist HaX0XKaEHUS

HaIlpaBJICHUS CMELICHUS PABHOBECUS XUMHUYECKOM
peaKlMy U aHau3 (PaKTOPOB, BIUSAIOIIUX HA CMEIICHUE
XUMUYECKOTO PABHOBECHSI.
3. JlTaboparopHas paboTta «3yueHue BIusiHUS
pa3nMyHbIX (PAaKTOPOB HA CMEIIEHUE XUMUYECKOTO
paBHOBECHSD)
6 |Paznen 6. lucnepcHbie HccnepoBath 1ucnepcHbie KonTpoabnas padora no reme «IucnepcHoie
CHCTEMBI CHCTEMBI CHCTEMBD)
6.1 |[IucnepcHbie CUCTEMBI U Paznuyate uctunHbIe pacTBOpHI, |1. 3agaun HA IPUTOTOBIEHHUE PACTBOPOB.

(baKkTOphI UX YCTONYHBOCTH

KOJUIOUIHBIE PACTBOPHI U
rpyOOIMCIIEPCHBIE CUCTEMBI Ha
OCHOBE XUMHUYECKOIO

2. IIpakTUKO-OpUEHTUPOBAHHBIC PACUETHHIE 3aIaHUS HA
JUCTIEPCHBIC CUCTEMBI, UCTIOTb3YEMbIE B OBITOBOM U
MPOU3BOJICTBEHHOM JCSATEILHOCTH YEIOBEKA.

10




Ne | Monyas / Paznen / Tema Pe3yabrar 00yueHust Tunbl OEeHOYHBIX MEPONIPUSATHI
AKCIIEPUMEHTA
6.2 |UccnenoBaHue CBOMCTB HccnenoBaTh PU3MKO- JIaGopartopHas paboTta (Ha BEIOOD):
JUCIIEPCHBIX CUCTEM XUMHUYECKHE CBOMCTBA — IIpuroToBiieHre pacTBOPOB;
Pa3IMYHBIX BUJIOB JUCIEPCHBIX |— MccnenoBaHue JUCIIEPCHBIX CUCTEM.
CUCTEM
7 HccaenoBarh cBoMicTBa
Pazgea 7. KayecTBeHHbIC
OPraHMYecKuX 1
peakuuu O0Hapy:KeHHU S
HEOPraHN4YeCKHUX BeleCTB ¢
OPraHHYecKHX M
HCI0JIb30BaHHEM
HEOPraHU4eCKHUX BelecTB .
KAa4YeCTBEHHbIX peakuui
7.1 |OGHapyxeHue HccnenoBaTh Ka4eCTBEHHBIE 1. JTabopaTopHas pabota (Ha BbIOOD):
HEOPraHUYECKUX KaTUOHOB |pPEaKLUHA HEOPTaHUYECKUX — AHaIMTHYECKUE peakMu KaTHOHOB [-VI rpymm;
Y aHUOHOB BEIIECTB — AHaIUTUYECKUE PEAKIIUY aHUOHOB.
2. IlpakTrueckue 3a1aHusl Ha COCTABJICHUE YPABHEHUN
peakiuii oOHapyxeHust karuoHoB [-VI rpynm u
AQHUOHOB, B T.4. B MOJICKYJISIPHOU U HOHHOU (opMax.
7.2 |OGHapykeHue HccnenoBath kKaueCTBEHHBIC 1. JTaboparopHas pabota (Ha BEIOOD):

OpPraHN4YCCKHUX BCIICCTB
OTACJIBHBIX KJIaCCOB C
HCIIOJIBb30BaHUEM

peaKkIyu OPraHUuYECKUX
COE€IUHEHNN OTIEILHEBIX KJIACCOB

— KauecTBEeHHBIE PEAKIIMU HA OTAEJIBHBIEC KIIACCHI
OPTraHUYECKUX BEILIECTB;
— KauecTBeHHBIN aHANIN3 OPraHUYECKUX COCTUHEHUH 110

11




Ne | Monyas / Paznen / Tema Pe3yabrar 00yueHust Tunbl OEeHOYHBIX MEPONIPUSATHI
KA4E€CTBEHHBIX PEAKLINAN (GYHKIHOHATBHBIM TPYIIIAM.
2. IlpakTryeckue 3a1aHusl HA COCTABIICHHE
KaueCTBEHHBIX PEaKIil OOHAPYKEHUS OPraHUYECKHUX
COEAMHEHNN
II | IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COAeP:KaHUe (COAepKaAHMeE PUKJIATHOTIO MOLYJIA)
8 |Pa3zpen 8. OueHuBaTh NOCIEACTBUA 3ammra Keica (¢ yuerom Oyayuieu
XuMus B ObITY U OBITOBOM M NPOM3BOACTBEHHOM (IpodecCHOHAIBLHON AeATEeJIbHOCTH)
NPOM3BOACTBEHHOMH HAeSITeIbHOCTH YeJI0BeKa C

ACATCJIBbHOCTH Y€/JI0BCKA

NMO3UIMH DKOJOTHIeCKOH
0€30MACHOCTH

Xumusi B ObITY U
MIPOU3BOJACTBCHHOM
NeSATEeTLHOCTH YeI0BEKa

O1eHuBaTh MOCJICACTBUS
OBITOBOI M MPON3BOICTBEHHOMN
JICATEIILHOCTH YEJIOBEKA C
MMO3UINI DKOJOTHYECKOMN
0e30MMacHOCTH

Keiic (c yuerom Oyayieit nmpodecCHOHAIbHOM
NEATEIIbHOCTH )

Bo3MoxHBIE TEMBI KEHCOB:

1. IToTermieHue KIuMaTa U BBICBOOOKIEHUE Ta30BbIX
TUIPATOB CO JIHA OKEaHa.

2. bynymue matepuansl s aBUa-, MallluHO- U
IpruOOPOCTPOCHHS.

3. HoBble maTepuasl Jj1s1 COTHEYHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE PACTUTEBHBIX MpenapaToB
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Monyas / Paznen / Tema

Pe3yabTaTt 00yuenus

THIIBI OLIEHOYHBIX MEPONPUATHI

9.1 |Pa3nen 9.1. UccaenoBanue |UHTEpnipeTUpoBaTh 3ammTa y4eOHO0-1cC/Ie10BaTeIbCKOI0 MPoeKTa (¢
U XUMHYECKH aHAIu3 XHMHYeCKHe MPouecchl u yueToM Oyayuieid npodeccuoHaJIbLHOM 1esiTeJIbHOCTH)
00beKTOB OHOChepbl siBJIeHus B Ouocepe

9.1.1 |OcHOBBI 1a00OPATOPHOU BBINONHATS HOJTHBIN LUK 1. JIaGoparopHas pabota «OCHOBBI JJaOOpaTOPHOM
MIPAKTUKH B AKCIIEPUMEHTAIHLHOTO PAKTHKN.
po(eCcCUOHATBHBIX UCCIeI0BaHus ¢ coOmoaeHreM |2. TUIIOBbIE pacyeThl [0 TEMATUKE IKCIIEPUMEHTA.
n1abopaTopusx npaBui1 6€30MacHOro oopameHus (3. 3agaun Ha BBIYMCICHUE CPEHETO 3HAUECHUS
C BEIIECTBAMU U J1a0OPATOPHBIM |IKCIIEPUMEHTAIBHBIX JAHHBIX, IIOTPEITHOCTH.
000py10BaHUEM 4. [IpencraBneHune pe3ysibTaToB SKCIEPUMEHTA B
paznuyHoil popme (Tabmuna, rpaduk, OTYET, JOKIAI,
pe3eHTaIus).
9.1.2 | Xumnueckuii ananu3 npo0 |MccnenoBaTh XUMUYECKUI 1. Tect «CBO¥CTBA U COCTaB BOJIbBIY.

BOJIEI

COCTaB MpPoO BOJIBI

2. 3aganne « XMMHUYECKHUI COCTaB BOJIbI, TUIT BOJIBI U
CIOCOOBI €€ MPUMEHEHUSD (C UCTIOB30BaHUEM
HOPMATHUBHBIX JOKYMCHTOB).

3. IIpakTUKO-OpHEHTUPOBAHHBIE TEOPETUUECKUE 3aTaHUS
Ha COCTaB BOJIBI M CITOCOOBI BBIPAYKEHUSI KOHIICHTPAIIUK U
repecyeT KOHIICHTpaIHK (C UCIOIb30BaHUEM
HOPMATHUBHBIX JJOKYMEHTOB).

4. JJabopaTopHas paboTa Ha BBIOOD:

— OuncTKa BOJBI OT 3arps3HEHUNT;
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Monyas / Paznen / Tema

Pe3yabTaTt 00yuenus

THIIBI OLIEHOYHBIX MEPONPUATHI

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

9.13

XUMHAYECKUN KOHTPOJIb
Ka4yeCcTBa MPOJAYKTOB
MATAHUSA

HUccnenoBaTts XUMUYECKUH
COCTaB MPOAYKTOB MUTAHUS

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

2. IIpakTUKO-OpUEHTUPOBAHHBIC 3a4aHUS 110
KyJIMHapHON TEMAaTHUKeE.

3. JlabopatopHas pabota (Ha BBIOOD):

— OOHapyKeHue HUTPATOB B MIPOIYKTaX MUTAHMUS;

— HccnenoBanne NpoIyKTOB MUTAHUS HA HAJU4KE
yIaeBoAOB (MyKa, TBOPOT, MOJIOKO, HOT'YpT) Ha HAJIMYUE
YTJIEBOJIOB (KpaxmMaJl, TJIF0K03a, caxapo3a)

9.14

XUMUYECKHUI aHaIU3 MPoo
TTOYBBI

HUccnenoBats XUMUYECKUN
COCTaB NpoO MOYBHI

1. Tect no Teme «XMMUYECKUN COCTAaB HEOPTAHUYECKUX
U OPTaHUYECKUX yI0OpEHU».

2. 3aganne «B3anMocBs3b cocTaBa IMOYBLI, TUIT ITOYBHI U
€€ Ha3HAYCHU».

3. JlabopatopHas pabota (Ha BBIOOD):

— O0HapyXeHue HEOPraHMYECKUX MpuMecel B mpodax

14




Monyas / Paznen / Tema

Pe3yabTaTt 00yuenus

THIIBI OLIEHOYHBIX MEPONPUATHI

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

9.1.5

UccnenoBanme 00bEKTOB
ounochepsl

HccnenoBars XUMUYECKHN
cocTaB 0O0OBEKTOB OMoc(epsl Ha
npuMepe IPOAYKTOB MTUTAHUS,
BOJIbI U ITOYBBI

Y4eOHo-HcCae10BaTeNbCKII MPOEKT B 00JIaCTH
UCCJIEI0OBAHUS O0BEKTOB OMOCHEPHI.

Bo3MosxHBIE TEMBI IPOEKTOB:

1. UccnenoBanue coctaBa MUHEPAJIbHOM BOJIBI U
PEKOMEH/IAIMH TI0 €€ UCIIOIh30BaAHUIO.

2. UccnenoBanue pa3pymiaroniero AeHCTBUS TPUPOTHOM
BOJIbI HA CTPOUTEIHHBIC MATEPUATIBI.

3. CocTaBieHue NMPOEKTa [IBETHUKA/Oropoaa/cana B
3aBUCUMOCTH OT COCTaBa MPOaHATU3UPOBAHHBIX TTOYB.
4. CocraBiieHre COQTaHCUPOBAHHOTO MEHIO Ha JIEHb
(Hemeno) B 3aBUCUMOCTH OT COAEPKAHUS XUMUUYECKUX
MakKpO ¥ MUKPOIJIEMEHTOB B MPOIYKTaX MUTAHUSI.

5. UccaenoBanne kayecTBa MMTHEBOM BOJBI.

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

7. YcTpaHeHue )KECTKOCTH BOJbI B
CENBCKOXO3SHCTBEHHOM eI TEIIbHOCTH
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Monyas / Paznen / Tema

Pe3yabTaTt 00yuenus

THIIBI OLIEHOYHBIX MEPONPUATHI

9.2 |Pa3nen 9.2. UcciaenoBanue |UHTEpnipeTHPOBATH Y4eOHO-HCCIeI0BATENbCKUN MPOEKT (€ y4eTOM
U XUMHYECKUH aHAJIN3 XHMHUYeCKHe MPOLecchl U Oyayuieil npoeccuoHAIBLHOM 1eATeJIbHOCTH)
00bEeKTOB TexXHOC(epbl sIBJICHHS B TeXHOC(pepe
9.2.1 |OcHOBBI 1a00OPATOPHOU BBINONHATS HOJTHBIN LUK 1. JIaGoparopHas padbota «OCHOBBI JIaDOpaTOPHOU
IPaKTUKH B AKCIIEPUMEHTAJILHOTO PAKTUKK.
po(ecCUOHANBHBIX UCCIeI0BaHus ¢ coOmoaeHreM |2. TUIIOBbIE pacyeThl [0 TEMATUKE IKCIIEPUMEHTA.
n1abopaTopusx npaBui1 6€30MacHOro oopameHus (3. 3agaun Ha BBIYMCICHUE CPEHETO 3HAUECHUS
C BEILIECTBAMH U JIAOOPATOPHBIM |3KCIIEPUMEHTAIIBHBIX JIaHHBIX, IOTPEITHOCTH.
000py10BaHUEM 4. IlpencraBineHue pe3yJbTaToOB IKCIIEPUMEHTA B
paznuyHoil popme (Tabmuna, rpaduk, OTYET, JOKIAI,
pe3eHTaIus).
9.2.2 | Xumnueckuit ananus npod |MccnenoBate XxuMuyeckui 1. 3amaum Ha onpeneIeHNE METAIIOB, HEOPTAHUYECKUX

TEXHUYECKOMN BOJIBI

COCTaB MPOO TEXHUYECKON BOIbI

AHMOHOB M OPraHUYECKHUX BELIECTB B TEXHUYECKOM BOJIE
Pa3HOro Ha3HAYCHUS.

2. IIpakTUKO-OPUEHTUPOBAHHBIE TEOPETUUECKUE 3aTaHUS
Ha COCTaB BOJIbI U CIIOCOOBI BBIPAKEHUS KOHLIEHTPALUH U
nepecyeT KOHLEHTpauui (C UCI0Ib30BaHUEM
HOPMATHUBHBIX JOKYMEHTOB).

3. 3aganne « XUMHYECKHUI COCTaB TEXHUYECKOU BOJEI,
THUII BOJBI U CIIOCOOBI €€ MPUMEHEHUsD (C
UCIOJIb30BAaHUEM HOPMATUBHBIX JOKYMEHTOB).
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Monyas / Paznen / Tema

Pe3yabTaTt 00yuenus

THIIBI OLIEHOYHBIX MEPONPUATHI

4. JTabopaTopnas pabota (Ha BEIOOD):

— Onpenenexnne XJIOPHUIOB METOJOM TUTPOBAHUS B
TEXHUUYECKOM BOJIE;

— Onpenenenne KECTKOCTH TEXHUYECKON BOABI METOI0M
TUTPOBAHUS

923

XUMHAYECKUN KOHTPOJIb
KAa4eCcTBa BO3/yXa

UccnenoBats coaepxanue
YTJIEKUCIIOTO Ta3a B BO3/IyXe

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

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

3. JlTaboparopHas padota «OnpeaeneHue coaepKaHus
YTJIEKUCIIOTO Ta3a B BO3/IyXE

MOMEIIEHHUSI SKCIIPECC-METOIOM»
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Monyas / Paznen / Tema

Pe3yabTaTt 00yuenus

THIIBI OLIEHOYHBIX MEPONPUATHI

924

XUMUYECKHUI aHAIU3 MPOo
MAaTEPHUAIIOB CTPOUTEIIBHO-
pecTaBpallMOHHOM
NESITeIbHOCTH U IU3aiHa

UccnenoBath mpoObI
MAaTEPUAIIOB CTPOUTEIBHO-
pecTaBpallMOHHOM JEATEIbHOCTH
U TU3aiHa

1. [IpakTUKO-OpUEHTUPOBAHHBIE 3aJaHUS TI0
XUMUYECKOMY aHAJIN3y MPOO MaTEepPHAIOB CTPOUTEIHLHO-
peCTaBpallMOHHOM JEATEILHOCTH U IU3aMHA.

2. JIabopatopHast paboTa (Ha BBIOOD):

— N3roroBnenne kpacok (moadoop MUrMEHTOB U
CBS3BIBAIOIIUX BEIIECTB);

— WccnenoBanne CBOMCTB BSKYIIUX BEIIECTB HA
pUMepe Turca

9.2.5

HccnenoBanme 00bEKTOB
TEeXHOCPEpbI

HccnenoBats XUMHUYECKUN
cOCTaB OOBEKTOB TEXHOCHEPhI
HA NpUMEpPE TEXHUYECKOUN BOJIbI
Y MaTEPHUAJIOB CTPOUTEIIHHO-
pecTaBpallMOHHOMN JEATEIbHOCTH
U IU3aiHa

YueOHo-ucciaea0BaTeIbLCKUI IPOCKT B 00IaCTH
HCCIIeIOBaHUSI OOBEKTOB TEXHOCHEPHI.

Bo3MoXxHBIE TEMBI TPOEKTOB:

1. KoHTpOnb KauecTBa TEXHUYECKOW BOABI PA3HBIX BUJIOB
B cooTBeTCTBUM ¢ MeToaukamu no ['OCT.

2. Co3aHue IEKOPATUBHOM HITYKaTypPKHU.

3. IIurMeHThI B U3JICNIHSAX U3 CTCKIIA.

4. MiccrnenoBaHue pa3pyliaroiiero JeMCcTBUs BOJIbI Ha
CTPOUTEJIbHBIE MAaTEPUAIIbI.

5. OueHka cocTosiHUS BO3/1yXa pabouei 30HbI
CrienHaInCTa (TEXHOJI0Ta, CTPOUTENS U T.1., C Y4ETOM
obJsiact mpoeccuoHanbHOM AEATETLHOCTH) B
COOTBETCTBUM C HOPMATUBHBIMU JJOKYMEHTaMHU
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2. OnleHOYHBIE CPEACTBA MO IUCHUIIINHE « XUMUD)

2.1. OueHo4yHble CpeaCTBAa TEKYyWIEro KOHTPOJS MO0 JUCHUIINHE
«XHMHUD)

Texkymii KOHTPOJIb  PE3yJbTATOB OOYYEHUS] MOXKHO OCYIIECTBIISITH
pa3IMYHBIMA METOJAaMU M C TMOMOUIBIO PAa3JIMYHBIX OILIEHOYHBIX cpeacTB. llo
JTUCHUIUINHE «XHUMHS» B Kau€CTBE CPEJICTB TEKYIIETO KOHTPOJS MPUMEHSIOTCS
BOIIPOCHI JIJISI OpraHu3aliy YCTHOT'O U MUCbMEHHOTO OIpOca, CUCTEMBI 3a/IaHUH B
TECTOBOH (hopme, 3a7aur M yNPaKHEHUS, MPAKTUKO-OPUCHTUPOBAHHBIC 3aaHUS
(TeopeTHUecKre, pacueTHbIC, CUTyaIlMOHHBIC), Ja00OpaTOpHbIE PabOTHl U JApYyTrUe
OIICHOYHBbIC MeponpusaTUs. Huxe npuBenemM npuMepbl HEKOTOPBIX U3 HUX.

2.1.1. Cucrembl 3a1aHuid B TeCTOBOM dopme

Cucrema 3amaHuii B TeCTOBOM (OpMe — OTO CojepKaTeibHas CHUCTEMa,
OXBaTHIBAIOIIAsl B3aMMOCBSI3aHHBIEC AJIEMEHTHI 3HaHUW. B oTnmume oT TecTOB, B
CHCTEMAX 33/IaHUK BEPOSITHOCTH MPABMIIBHOTO OTBETA HA MOCIECAYIONIEE 3aJaHUE
MOXET 3aBUCETh OT BEPOATHOCTU MPABUILHOTO OTBETA HA MPEbIAYIINE 3aJaHNs.

Jlns Toro 4roObl Ha OJHOM COJEPKATEIBLHOM MaTepuajge MOXKHO OBLIO
COCTaBUTh HECKOJIbKO BapHaHTOB TeCTa, KOHCTPYHUPYIOT ©a3zy 3aJaHuil B
TectoBor popme. Ecin ecTh KOMITBIOTEPHBIE IIPOrPaMMBI T€HEPAIIUH TECTOB, TO B
MporpaMMy CO3JIaHMs TeCTa BBOAUTCS 0a3a, BKIIIOYaroiasi B ceOs mapasuie/ibHbIe
M0 COJEPKAHUI0 U TPYJHOCTH BapUAHTHl OJHOTO M TOTO K€ 3aJaHus. ITO
O3HAYyaeT, 4YTO NPOBEpKa 3HAHUS MPU3HAKOB, CBOWMCTB, COCTaBa, (QPYHKUIUU
OJIHOTUITHBIX OOBEKTOB MOXXET ObITh OpraHW30BaHa Ha 0a3e OJHOTO U TOTO XKe
3Q/IaHUsI, MEHSIOIIETO B CBOEM TEKCTE TOJBKO Ha3BaHHE 3TUX OOBEKTOB. ITH
3a/1aHUs Ha3bIBAIOT (hPaCeTHBIMH, T.€. UMCIOIITUMHU ITEPEMEHHBIC JICMCHTHI.

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

Haszpanue tembl Tema 1.1 «CTpoeHre aTOMOB XMMUYECKUX
AJIEMEHTOB U MPUPOJA XUMUYECKOU CBSA3U»

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

OO01me KOMITETEHIINN 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 SHEPIETUYECKOM YPOBHE

I') anexTpoHOB

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

A) ycuImBarTCs

b) ocnaGesarot

B) He mensroTes

I') u3aMeHs0TCS 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) xoBaneHTHOM MOISIPHOM

B) xoBaneHTHOM HEMOIsIpHOI

I') meTammueckoit

5. {KONMMYeCTBO OJJEKTPOHOB B aTOME; KOJMYECTBO DHEPreTHUECCKUX
YPOBHEH; KOJUYECTBO HJIEKTPOHOB HAa MOCIEIHEM 3SHEPreTUYECKOM YPOBHE;
KOJMYECTBO MTPOTOHOB B SIJIPE aTOMa} COOTBETCTBYET

A) HOMepy nepuoaa

b) Homepy rpynibl

B) nopsinkoBomy HOMEpY

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

A) MOHHAas XMMHUYECKasl CBS3b

b) xoBasieHTHas MONsIpHAS] XUMUYECKAsI CBSI3h

B) xoBasieHTHast HETOISIPHAS XUMHUYECKAs CBS3h

7. {cBsi3b, 00pa30BaHHAs 3a cUeT 00pa30BaHUS OOIIUX AIEKTPOHHBIX Iap;
CBsI3b, 00pa30BaHHas 3a cueT 0000IIECTBICHUS BAJICHTHBIX AJICKTPOHOB; CBSI3b,
00pa3oBaHHasl 33 CUET IEKTPOCTATUUECKUX CHJI MPUTSKCHUS } HA3bIBACTCS

A) noHHou

b) metannmueckoit

B) xoBaneHnTHOMI
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8. {B mopsiaKe BO3pacTaHusl METATHYECKUX CBOMCTB; B MOPsiIKE YObIBaHUS
paanyca aTOMOB; B TIOPSIIKE BO3pACTaHUsI KUCIOTHBIX CBOMCTB JIETY4YHX
BOJIOPOJIHBIX COEMHEHUH } 3JIEMEHTHI PACIIONIOKEHBI B Py

A) K, Ca, Sc

b) Al, Mg, Na

B)F,ClL 1

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

A) obmrast hopmyIa JieTydero BogopoaHoro coenunenus RH4

b) He 00pa3yroT neTyurx BOJAOPOIHBIX COSAMHEHUN

B) 1o 3aBepiieHus S HEPreTHYECKOr0 YPOBHS HE XBaTaeT TPEX DIEKTPOHOB

10. Cpenu BemiecTs, ykazanHbix B psaay {NH;, O,, HCI, SO,; CaO, HNO3,
Cl12, CO2; H2S04, HI, CuCl2, CH4, NH3 } koan4ecTBO COETMHEHHI 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) KOBaJieHTHAas NMOJIIpHAs U NOHHAs

b) koBasieHTHas MosipHAst U KOBAJICHTHAsI HEMOJsIpHAas

B) koBasieHTHas HEMOMsIpHAs. U MOHHAS

Kak BUIHO M3 MPUBEACHHOTO MpUMEpa, KaKI0€ (aceTHOE 3aJlaHue MOXKET
ObITh MpPEoOpPa3OoBaHO B HECKOJBKO PA3IMYHBIX BAPUAHTOB OJHOIO 3a/JaHUs
TECTOBOM cucTembl. Ilpy opraHmsanuum aBTOMAaTH3UPOBAHHOIO TEKYILErO
KOHTPOJIL TOSIBISIETCS. BO3MOXKHOCTh TE€HEpalMu  OOJIbLIOTrO0  KOJIMYECTBa
BapUMaHTOB TeCTa, MpPU OTOM 3aJaHus, TOJydYeHHble H3 (acera, OyAyT
napajuieiabHbI [0 COAEPKAHUIO U TPYAHOCTH.

2.1.2. [IpakTHyecKkue 3aJaHUS U 32124

[IpakTrueckre 3agaHus M 3aJa4d, 4YacTO MCIOJIB3yEMbIE B KadeCTBE
TUAAKTUYECKAX CPEICTB B €CTECTBEHHOHAYYHBIX IJUCLUIUIMHAX, TAKKE€ MOTYT
ObITh (haceTHbIMU. BO3MOXXHO TNpHMEHEHHE 3ajady C BapuaHTaMH OTBETa Jis
yno0CcTBa OpraHu3aliy aBTOMAaTU3UPOBAHHOTO KOHTPOJIS.

[IpakTuueckue 3aAaHus U 3a7a41 MPEACTaBICHBI B pa3ienax:

1. OcHOBBI CTpPOEHHMs BelIeCTBA — 33J1a4d HA COCTABJIEHUE XUMHUUYECKUX
(dopMyn IByXaTOMHBIX CO€IMHEHUN (OKCUIOB, CYIb(UI0B, TUIPUAOB U T.I1.).

2. XuMHu4ecKue peakiuumu

2.1. 3ajauu Ha cocTaBlI€HUE YPAaBHEHUI PEaKIMil: COCIMHEHUS, 3aMEILCHHUS,

pasNoKEeHHs, OOMEHa M PEeaKIMil C y4acTHEM KOMIUIEKCHBIX COEIMHEHUN (Ha
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pUMEPE  TUAPOKCOKOMIUIEKCOB  QJIIOMUHUS W LUHKA); OKHCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKUMA C HCIOJB30BAHUEM METOAA JJIEKTPOHHOIO
OamaHca; € ydacTHEM  KOMIUIEKCHBIX  COE€QUHEHMM (Ha  mpumepe
T'MJIPOKCOKOMIUIEKCOB IIMHKA U aJTFOMUHUS).

2.2. 3agaun Ha pacyeT KOJUYECTBEHHBIX XapaKTEPUCTUK MPOIYKTa PEAKIIHH
COCIMHEHHSI; MacCOBOW WM OOBEMHOM [OJM BBIXOJA MPOAYKTa pEaKUUU
COCUHEHHUS] OT TEOPETHUYECKH BO3MOXKHOTO; OOBEMHBIX OTHOIICHHI Ta30B;
KOJIMYECTBEHHBIX XapaKTEPUCTUK HMCXOAHBIX BEIIECTB M NPOAYKTOB PEAKLHU;
Macchl (00bEeM, KOJIMYECTBO BELIECTBA) MPOAYKTAa PEAKIMM, €CIU OJHO U3
BELIECTB JAaHO B BHJAEC pacTBopa C OIPEAEICHHONM MacCOBOM JOJIeH
PacTBOPEHHOI'O BEILIECTBA.

2.3. 3agaHus Ha COCTABJIEHUE MOJIEKYJSPHBIX M HWOHHBIX pPEaKUUld C
Y4aCTUEM OKCHJIOB, KHCIIOT, OCHOBAHUM M COJIEW, MOHHBIX PEAKUUU TUAPOIIU3a
COJIEH, YCTAHOBJIEHUE U3MEHEHUS! KUCIIOTHOCTU CPEJIbI.

3. CTpoeHue U CBOICTBA HEOPraHUYECKUX 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 PA3ITUYHBIX KIACCOB.

3.3. IlpakTnueckue 3aaHus HAa ONPENEIICHUE XUMHYECKOM AKTUBHOCTHU
BEILIECTB B 3aBUCMMOCTH BHJIa XMMHUYECKOM CBSI3M M THUNA KPUCTAJUIMYECKOU
PELIETKU.

3.4. 3agaHus Ha COCTABJICHUE YPABHEHUN XUMHUYECKUX PEAKIIUN C y4aCTHEM
IPOCTBIX U CI0KHBIX HEOPIraHUYECKUX BEIIECTB: OKCUIOB METAINIOB, HEMETAJIIOB
1 aM(OTEPHBIX 3JIEMEHTOB; HEOPraHUYECKUX KUCIIOT, OCHOBAaHUM U aM(OTEpHBIX
TMAPOKCHIOB, HEOPraHUYECKUX COJIEH, XapaKTepU3yIOIIMX MX CBOWCTBA U
CIOCOOBI MOTYUYEHUS.

4. CTpoeHue U CBOMCTBA OPraHUYeCKUX BelleCTB

4.1. 3amaHus Ha COCTaBJICHWE HA3BaHWW OPTraHWYECKUX COCOUHEHHM I10
TPUBHUAJIBHON WJIM MEXKIYHAPOIHOW CUCTEMAaTUYECKOM HOMEHKIIATYPE;

4.2. 3apgaHuss Ha COCTAaBJEHUE IOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
(opMyJ1 OpraHMYECKUX BEIIECTB OTIACIbHBIX KJIaCCOB.

4.3. 3amaum Ha oOmnpenesieHue NPOCTEHIel (GopMysbl OpPraHUYECKOM
MOJIEKYJIbI, UCXOMS U3 2JIEMEHTHOTO cocTaBa (B %).

4.5. 3aaHus HAa COCTABJIEHUE YPABHEHUN XUMUYECKUX PEAKIUNA C yUaCTUEM
OpraHUYeCKUX BEIIECTB HA OCHOBAHUHU UX COCTaBa U CTPOCHHS.

4.6. 3amaHWs Ha COCTaBJIEHHWE YPABHEHUNW XHUMHUYECKUX PEAKIUU,
WUTFOCTPUPYIOUIUX XUMHUYECKUE CBOMCTBA C YYETOM MEXAHHU3MOB IPOTEKAHHUS

JNAHHBIX PEAKIMHA M TEHETUYECKOW CBSI3M OPraHUYECKUX BEIIECTB PA3HBIX
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KJIACCOB.

4.7. PacueTHble 3aa4M IO YPABHEHUSIM PEAKLIUN C yYaCTUEM OPTaHUYECKHUX
BEILIECTB.

5. KuHeTn4eckue ¥ TepMOJANHAMHUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS
XHMHMYECKHUX peaKiuii

5.1 IlpakTnueckre 3agaHusl Ha OLIEHKY M3MEHEHMS] CKOPOCTH XHMHYECKON
peaklMy U HAIpaBJICHHUS CMEILIECHHUS PABHOBECHSA C MCIOJb30BAHUEM MPUHIINIA
Jle-lllarenbe.

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

6. lucnepcHbie cucTeMbl

6.1. 3amaun Ha IPUTOTOBJIEHHUE PACTBOPOB.

7. KauecTBeHHble peakuMu OOHAPY:KEHHMSI OpPraHUYecKHX U
HEOPraHM4YeCKHUX BellecTB

7.1. IlpakThueckue 3afJaHusg Ha COCTABJICHUE YPaBHEHWI peakiui
oOHapyxeHusi KatuoHoOB [-VI rpynm u aHHOHOB, B T.4. B MOJEKYJSIPHOH U
MOHHOU (popmax.

7.2. llpakThueckue 3aJaHUsl Ha COCTABJICHUE KAayECTBEHHBIX PEAKIUN
0OHapyKEeHHSI OPraHUYECKUX COETHMHEHHIA.

9.1. UccienoBanue 1 XMMUYECKUIN aHAJIM3 00beKTOB Onocdepbl

1. TunoBeie pacyeTsl IO TEMATUKE DKCIIEPUMEHTA.

2. 3agauM Ha BBIYUCIECHUE CPEAHEr0 3HAYEHHS SKCIEPUMEHTAIbHBIX
JNAHHBIX, IOTPEIIHOCTH.

3. 3amanue «XHMMHWYECKHMH COCTaB BOJAbLI, THI BOJLI M CIOCOOBI €€
IpUMEHEHUS (C UCTIOIH30BAHNEM HOPMATUBHBIX JOKYMEHTOB).

4. 3ananue «B3auMOCBs3b COCTaBa MOYBBI, TUI ITOYBHI U €€ HA3HAYCHUS».

9.2. UccienoBanue 1 XMMUYECKUI aHAJIN3 00bEKTOB TeXHOC(hepbl

1. TunoBeie pacyeTsl IO TEMATUKE DKCIIEPUMEHTA.

2. 3agauM Ha BBIYUCIECHUE CPEAHEr0 3HAYCHHS SKCIEPUMEHTAIbHBIX
JNAHHBIX, IOTPEIIHOCTH.

3. 3amauuM Ha ONIpPEACIICHHE METAJJIOB, HEOPraHWYECKUX aHHOHOB U
OpraHUYECKUX BEIIECTB B TEXHUUECKOW BOJE Pa3HOrO HA3HAYEHUSI.

4. 3aganne « XUMUYECKUM COCTaB TEXHUYECKOM BOIBI, THIT BOALI M CIIOCOOBI
€€ IPUMEHEHUs» (C UCTOJIb30BAHUEM HOPMATHUBHBIX JOKYMEHTOB).

IIpumepsl 32124 0 pa3HbIM TeMaM IMCUMILINHBI

I. C BapuanTaMu 0TBETOB
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1. B peakuuto, TEpMOXUMUYECKOE ypaBHEHUE KOTOpoil S + O, = SO, + 297
k/[x, BcTynuna cepa maccoil 1 r. KonnyecTBO TEmaoThl, BBIICIUBLIEECS 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. Omnpeenure Ha3BaHUE BEIIECTBA, IJIaBHAs IEMb KOTOPOTO COCTOUT W3
YEeTHIPEX aTOMOB YIJIEPOJia, COAEPKUT KapOOKCUIIBHYIO TPYIIITY U OAHY JBOHHYIO
CBSI3b, & TAKXKE PAIUKAIBI METHII M 3THIL.

A) 3-meTun-3-3TunoyTeH-3-0Basi KUCIO0Ta

b) 3-meTmii-2-31un0yTeH-3-oBast KUCI0Ta

B) 2-meTmn-3-31un0yTen-3-oBasi KUCIOTA

daceTHbIe 321241

4. CoctaBbTe XUMUYECKUE (DOPMYIIBI JBYXaTOMHBIX COCTUHEHUM: {CHUIULINL
Kanblus, ruapua Oapus, cynbdun xeneza (III), oxcun azora (II), oxcun
anmtoMuHud, xjaopun xenesa (II), autpun 6apus, okcua prytu (1), okcua cypbMbl
(V); okeun menu (I), xmopun prytu (II), HUTpUA Kanusl, CWIMLIKI MarHusi, TUIPUL
amtomunud, cynbgua csunua (II), Opomun umuka, okeun yraepoga (II), okcun
xyopa (V); autpun Hatpusi, uoaua meau (I), oxkcua xpoma (II), oxcup azota (V),
ruapun Hatpusi, xyopun xpoma (III), okcum xammsi, oxcun wMbimbska (I1D),
cynb(ua UHKa } .

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

6.YpaBHANTE OKUCIUTENBHO-BOCCTAHOBUTEIIBHYIO PEAKIINIO

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

Zn + K,Cr,0O;7 + H,SO,4 = ZnSO, + Cry(SO,); + K,SO, + H)O;

KClO; + S = KCI + SO,} MeTooM 3JeKTpOHHOIO OajiaHca; OMpeeiuTe
OKHCJIUTEIb U BOCCTAHOBUTEJb.

7. Onpenenure MOJEKYJISIpHYIO (OpPMYJTy YTriIeBOAOPOAA, COIAEPKAIIErO
{80%; 85,7%; 75%} yrimepona. OTHOCHUTENbHAS TIJIOTHOCTH MAPOB BEIIECTBA IO
{Boztopoy; BO3ayxy; kuciopoay} pasna {15; 1,931; 0,5}.

A) C4Hg

b) C,Hg

B) CH4
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BonpocurenbHbie (pOpMYJIUPOBKH:

8. Kakas Macca yKkCyCHOM KUCIOTBHI MOTpeOyeTcs JUisl CUHTE3a 3THIIalleTaTa
maccoit 140,8 1. Boeixon »dupa npumute paBHbiM 80% OT TeopeTUUYECKU
BO3MOKHOTO.

9. KakuM peakTMBOM MOXHO OTJIMYWTH TIIMLUEPUH OT IIHOKO3bI? CocTaBbTE
ypaBHEHHE KAYECTBEHHOU peakiuu sl OOHAPYKEHUSI MHOTOATOMHBIX CHUPTOB
Ha IPUMEPE IIHLIEPUHA.

10. C moMo1ipi0 Kakoro peakTuBa MOKHO pacro3HaTh rajioreHu-uoHsl (Cl-
, Br-, I-)? CocTtaBbTe ypaBHEHMS KAYECTBEHHBIX PEAKIMil B MOJICKYJSIPHOU U
MOHHOU (hopMax. YKaKUTE MPU3HAKU PEAKIIUH.

3agaun, Kak W Jpyrue AUAAKTHYECKHE 3aJaHusl, MOTYT BBIIIOJHATH
oOyyarolyro M KOHTpoJupywooulyro (GyHkuu. PemieHne 3agady  MOXKET
OCYILECTBIIATHCSA HA PA3JIMYHBIX TUIIAX U TaNax 3aHITHH.

2.1.3. [IpakTHKO-OPHMEHTUPOBAHHbIE 3a1AHUS

[IpakTUKO-OpHEHTHPOBAaHHbIE 3alaHusl (KaK TEOpEeTUYECKHe, TaK H
pacyeTHbIC), HAMpaBICHbI HAa pPa3BUTHE pPE3YJIbTATOB OOYYEHUS OCHOBHOIO
moayns (pasgenbl: «OCHOBBI CTpoeHHUsI BemiecTBa», «CTpoeHHE M CBOMCTBa
HEOpraHWYeCKUX /  opraHmyeckux  BemiecTB»,  «KuHeTrhueckue U
TEPMOJMHAMUYECKAE 3aKOHOMEPHOCTH IIPOTEKAHMS XUMHUYECKUX PEAKIUN»,
«/lucriepcHple CHUCTEMBI») W BBIABICHHE XHUMHUYECKOM CYIIHOCTH OOBEKTOB
MPUPOJBI, MPOU3BOJCTBA M ObITa, C KOTOPHIMH YEJIOBEK B3aMMOJCICTBYET B
MpoIecce MPAKTUUYECKON AeATeNbHOCTU (MIPUKIAHOU MOJTYJIb).

[IpakTUKO-OPUEHTUPOBAHHBIE  33JaHUS  MOXHO  ONPEACNIUTh  Kak
neJaroruyecku nepepadoTaHHbll GparMeHT NpodeccuoHaTIbHON AeSTENbHOCTH
cnermanucta. OHM pa3pabaThIBalOTCA JUIsl TMPOBEPKU 3HAHUN H  yMEHUU
oOydJaronuxcsi AeMCTBOBaTh B MPAKTUYECKUX, HETUMUYHBIX, IKCTPEMAIBHBIX U
apyrux cutyanusax. Ilpu wu3ydeHUM AUCIUIUIMHBI «XUMUS» PAKTUKO-
OPUCHTUPOBAHHBIE  3aJlaHUSl  TPUMEHSIOTCS  JJIsl  aKTUBU3AIUU  y4eOHO-
MO3HABATEJIbHOM JIEATEIbHOCTH OOYYAIOIIMXCS NYTEM «IOTPYXKEHUs» HUX B
npo0eMbl XMUMHYECKUX HCCIIEIOBAHUM, BO3HUKABIIUX B HUCTOPUU Pa3BUTHUS
HAyKH, WA UMEIOLIMX MTPAKTHUYECKOE 3HAUCHHE J1JI YeTIOBEKa.

[IpuBenem mpuMepbl NPAKTUKO-OPUEHTHPOBAHHBIX 3aJaHUM MO pazjenam
«CtpoeHue U CBOWCTBA HEOPraHMYECKUX BemecTB», «CTpoeHue U CBOWCTBA
OpPTraHUYECKUX BEILECTBY.

1. Kap0okcurepanus

Haszpanue tembl Tema 3.3. «IIpon3BoACTBO HEOPTAHUUECKUX
BElIEeCTB. 3HAUECHUE U IPUMEHEHHE B OBITY U Ha
IPOU3BOJICTBE
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Pesynbrar oOyuenus

OO0OCHOBBIBaTh ~ 3HAYEHHWE U  IPUMEHEHUE
HEOPraHWYECKUX  BELIECTB B  OBITOBOM U
IIPOU3BOJCTBEHHON JCATEIBHOCTA YEJI0BEKa MX
(pU3UKO-XUMUYECKUMHU CBOMCTBaAMU

OO011e KOMIETEHIINN

OK 01, OK 02

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

LEJIAX MCIONB3YIOT Tra3oobpa3Hoe BemiectBo. Ilo 3Toif mpuumHe MOAO0OHYIO

MCTOJHKY HAa3bIBAIOT «T'da30BbIMHU YKOJIAMW». OTta MCTOJUKA MCITIOJB3YCTCA IJIA

JICUCHUA CCPACIHO-COCYANCTBIX 3a6OHCBaHHﬁ, IMOBBIIMICHUA 3JIaCTHYHOCTH KOXKH.

[1oBrIlICHUE COACpKAaHUA OTOTO0 Trazda B KPOBHU TOBOPUT O HEKa4YeCTBECHHOM

(bYHKHI/II/I KpOBH. Camoe YAUBUTCIIBHOC, YTO OHO HCIIOJIB3YCTCA B TBépI[OM BUJIC B
HHHIGBOﬁ IMPOMBINIJIICHHOCTH JIA XpPAaHCHHA W IICPCBO3KH IIPOAYKTOB: pBI6LI,

Msica, MOPOXKEHOTO.
3amanue

Bri0epure o1uH NpaBUIbLHbIN OTBET:
1. O xakoMm BelecTBE UAET peub?

A) yTIIeKuCIbIil ra3

b) kucnopon
B) ammuak

2. KakuMu XMMHUYECKUMHU CBONCTBaAMH 06J1a,£[aeT 9TO BGHIGCTBO?

A) KUCJIOTHBIMH
b) ocHOBHBIMUI
B) amdorepubimu

3. C yeM MOXKET BCTyNaTh BO B3aUMOJIeCTBHUE?

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

b) ¢ Boso#, KMCIIOTHBIMH OKCHAAMU, IIEJI0YaMH, HEKOTOPBIMH COJISIMH

B) ¢ Bo10l, KUCTIOTHBIMH OKCHJIAaMH, KUCJIOTaMU, HEKOTOPBIMU COJISIMU

4. C nOMOUIBIO0 KAaKOTO BELIECTBA €0 MOKHO OOHAPYKUThH?

A) dbenondranenna

b) 6pomHOI1 BoAbBI

B) u3BecTKOBOM BOIBI

5. [IpuBeaute GakThl, KOTOPHIEC TOKA3BIBAIOT OTPUIIATEIHLHOE BIUSIHUE 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. 3HAYCHUE U TPUMEHEHHE B OBITY U Ha
IIPOU3BOJICTBE

27



Pesynbrar oOyuenus: | OGOCHOBBIBATh  3HAYCHWE W MPUMCHCHHE
HEOPTraHWYECKUX  BEHIECTB B  OBITOBOM W
IIPOU3BOJACTBEHHON JI€SITEIBHOCTH YEJIOBEKa HUX
(U3UKO-XMMUYECKUMH CBOMCTBAMU

OO011e KOMIETEHIINN OK 01, OK 02

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

[loBapeHHasi cOlb COBEPIIEHHO HEOOXOAMMA IMPU IMPOU3BOJICTBE MSCHBIX U
pPBIOHBIX KOHCEPBOB, OHa MCIOJIB3YyeTCS B METaUIyprUYecKod OTpaciu
IPOMBILUIEHHOCTH, NpU OO0pabOTKE MEXOB M PA3IUYHBIX KOX, B IIpOLECCEe
OPUTOTOBJIICHHUSI MbLIa, HJIET JUIA IOJY4YEHUs KaJbLMHUPOBAHHOM COJBL,
npuMeHsieTcs B MeauiuHe. OCHOBHOM MOTPEOUTEh COMU — XUMUYECKask OTpacib
MPOMBIIUIEHHOCTU. B 3TOI 00nacTu ucnoisib3yercs He TOJBKO cama COJib, HO U
AJIEMEHTHI, COCTABILIONINE €e. B mporecce 3JIeKTposin3a €e pacTBOpa IMOIYYaroT
XJIOp, BOAOpoA M enkui Hatp. M3 pacTBOpa €IKOro HaTpa MOJy4aroT TBEPIAYIO
11eJ104b — KayCTUK. COeIMHSASI BOJOPOJ C XJIOPOM, IOTYYaAOT COJSIHYIO KUCIIOTY.

3aganme: cocTaBbTe yPAaBHEHHS, ONIMCAHHBIX B TEKCTE PEAKLUH.

3. AuerniieH

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

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

OO111e KOMIETEHIINN OK 01, OK 02

OgHuM ©3 cambIX paclpOCTPAHEHHBIX CIOCOOOB CBAapKU IUIABJICHUEM
SBJISICTCSI Ta30Basg CBapKa, KOTOpas MPOM3BOIAUTCS C OOpa3oBaHHWEM Ta30BOTO
IUIAMEHH B KaHallaXx cBapouHoil ropenku. OOpa3oBaHME Tra30CBapOYHOTO
TUTAMEHH HEBO3MOXKHO 0e€3 rasa areTuiieHa. TeXHHYECKUW areTUsIeH MOJydaroT
U3 KapOuJaa Kaablus.

3axanue

1. OObsacHUTE, Kakol (HM3MYECKUN TOKa3aTellb MO3BOJIAET HCIOJIb30BaTh
aleTUJICH JIJISi CBAPOUYHBIX padoT;

2. CocTaBbTe ypaBHEHUE PEAKIIUHU TTOTYUEHHUSI allCTUIICHA;
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3. CocTaBbTe YpaBHEHUE PEAKIIMU TOPEHUS AIICTUIICHA;

4. Beruncnure 00bEM arleTuiIeHa MOJYyYeHHOTO U3 KapOu/ia KajabIlus Maccon
128 1, conepxkatiero 5% npumecei, €ciim BbIX0 alleTuieHa coctaBisaeT 80% ot
TEOPETUICCKH BO3MOMKHOTO.

4. MoJyiouHasi KHCJIOTA

Haszeanue tembl Tewma 4.3. «Oprannueckue BENIECTBA B
KU3HEAEITEIbHOCTH YesloBeka. [IponszBoacTso u
MIPUMEHEHUE OPraHUYECKUX BEIIECTB B
IPOMBILLIIEHHOCTH

Pesynbrar oOyuenusi | OOOCHOBbIBATH  3HAUYEHHE U NPUMEHEHHUE
OpraHMYeCKWX  BEIIeCTB B  OBITOBOM W
IIPOU3BOACTBEHHON JIESTEIBHOCTH YEJIOBEKa HUX
(U3UKO-XUMHUUYECKUMH CBOMCTBAMU

OO1re KOMIETEHITNN OK 01, OK 02

[IpoMexXyTOUHBIM TPOAYKTOM OOMEHa Yy TEIUIOKPOBHBIX >KUBOTHBIX
ABJISIETCSI MOJIOYHAsI KMCJIOTA. 3amax 3TOW KHCIOThI KPOBOCOCYLIME HACEKOMBIE
YJIABJIMBAIOT HA 3HAYUTEIBHOM PACCTOSHUU.

3aganue

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

2. YcranoBuTe (OpMyNTy MOJIOYHOM KHUCJIOTHI, KOTOpas IOMOTaeT
HAaCEKOMBIM HAXOJUTh TEIJIOKPOBHBIX JKMBOTHBIX, €CIIM MAacCOBBIE JOJIU
AJIEMEHTOB B HeMl coctaBisawoT: yriepoga — 40,00%, Bomopoga — 6,67%,
kuciopoaa — 53,33%.

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

4. Ha ocHOBaHMHM CTpPOEHUSI MOJIOYHON KHUCIIOTBHI CHENAaiTe BBIBOA O €€
XMMHUYECKUX CBOUCTBAX.

5. Haligute B WHTEpHETE WM JPYTrUX HCTOYHHKAX HHPOPMAIUIO O
MIPUMEHEHUU MOJIOYHON KHUCJIOTHI.

2.1.4. 3aganus j1ado0paTOpPHBIX padoT

JlaGopatopHble pabOTHI SBISIOTCS BaXKHOW YacThIO y4eOHOro Iporecca 1o
JUCIHUIUIMHE M CIOCOOCTBYIOT (OPMHUPOBAHMIO Y OOyYarOUIMXCsl YMEHUU
HCCIIEIOBAaTh XUMUYECKUE MPOLECcChl U SBJICHUA (TUIaHUPOBaTh W MPOBOIUTH
XUMUYECKUE SKCIEPUMEHTBI, MCCIEAOBaTh BEUIECTBA W MPOBEPSTH TUIIOTE3HI,
oOpabaTpiBaTh W  HMHTEPIPETUPOBATH  PE3ydbTaThl  AKCIEPUMEHTOB).
JlabopaTopHble pabOThl MO XUMHUU MPEAYCMOTPEHBI B KaXIOM pasjelie
OCHOBHOT'O U MPUKJIIAIHOTO MOy (Tabit. 2).

29



Tabnuna 2. JlabopaTopHbie pabOThI 10 XUMUU

Paznea

JlaGoparopHnas pabora

Pa3nen 2. XumMuueckue
peaKuuun

JlaGoparopHnas padora 1. «Peakuun
TUAPOJIU3a»

Paznen 3. Ctpoenue u
CBOMCTBA HEOPTaHUYECKUX
BEIIICCTB

JlaGopaTopHnas padora 2. «CBoiicTBa
METaJIOB U HEMETAJIOB)»

Paznen 4. Ctpoenue u
CBOKCTBA OPTaHUYECKUX
BEIICCTB

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

Pa3nen 5. Kunernueckue u
TEPMOJUHAMUYECKHUE
3aKOHOMEPHOCTHU MPOTECKAHUS
XUMHUYECKUX peaKIui

JlaGoparopHasi pabora 4 (Ha BbIOOp)
«OnpeneneHne 3aBUCUMOCTHA CKOPOCTH
pEaKIU OT KOHUEHTPALUH PEATUPYIOLIUX
BelecTB» Wi «OnpeiesieHre 3aBUCUMOCTH
CKOPOCTH PEaKLMH OT TEMIEPATYPhI»
JlaGopaTopHnas padora 5. «3yueHue
BIIMSIHUSL PA3JIMUHBIX (PAKTOPOB HA CMEIICHUE
XUMHUUYECKOTO PABHOBECHS

Paznen 6. lucniepcHbie
CUCTEMBbI

JlabGoparopHasi pabora 6 (Ha BbIOOp)
«IIpuroroBneHue pacTBOPOB) WU
«MccnenoBanue JUCIEPCHBIX CUCTEMY

Paznen 7. KauecTtBeHHbIE
peakimu 0OHapyKEHUS
OpTraHUYECKUX U
HEOPTraHUYECKUX BEIICCTB

JlabGoparopHasi pabora 7 (Ha BbIOOp)
«AHanmuTU4YeCKue peakiuu KatTuoHoB [-VI
IPYIID WU «AHATUTUYECKUE PEAKIINU
AHUOHOB»

JlaGopaTopHnasi padora 8 (Ha BbIOOP)
«KauecTBeHHBIE peaKlMK Ha OT/ICJIbHbBIC
KJIACChl OPTaHUYECKUX BEIIECTBY WIH
«KauecTBeHHBIN aHATU3 OPraHUYECKUX
COCIMHEHUM 10 (YHKIIUOHATHHBIM TPYIIIIaM)

Pasnen 9.1. UccnenoBanue u
XUMHUYECKUN aHaJIN3 00OBEKTOB
ouochepsl

JlaGopaTopHas padora 9. «OCHOBBI
71a60paTOPHOM MPAKTHKM
JlaGopaTopHnasi padora 10 (Ha BbIOOp)
«O4KCTKa BOJIBI OT 3arpsI3HEHUI»
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«Onpenenenue pH BoabI U €€ KMCIIOTHOCTH
«OnpeneneHne )KeCTKOCTH BOJIbI U CTIOCOObI
€€ YCTPAaHEHUS»

JlaGoparopHnasi padora 11 (Ha BbIOOP)
«OOHapyXeHHe HUTPATOB B IPOAYKTaX
MIATAHUS

«HMccnenoBanue NpoIyKTOB MUTAaHUS Ha
HaJM4KEe YIIIEBOJOB (MyKa, TBOPOT, MOJIOKO,
HOTYpT) Ha HAJIMYKE YTIIEBOJOB (Kpaxmal,
TJII0K03a, Caxapo3a)»

JlaGopaTopnas padora 12 (Ha BbIOOp)
«OOHapyXeHHe HEOPTaHUYECKUX MMPUMECEN B
npo0Oax MoYBbI»

«Omnpenenenne pH BOIHON BBITSKKHY IMOYBHI,
€€ KMCJIOTHOCTHU U IIETOYHOCTI

Paznen 9.2. UccnenoBanune wu | JlaboparopHas padora 9. «OCHOBBI
XUMUYECKUN aHaIU3 OOBEKTOB | JaOOPATOPHOM MPAKTHUKU»

TexHOC]epbl JlabopaTopHnasi padora 10 (Ha BbIOOp)
«OmnpeaeneHune XJIOPUAOB METOAOM
TUTPOBAHMS B TEXHUYECKOU BOJIE»
«OnpeaeneHue KECTKOCTH TEXHUUECKOMN
BO/JIbI METOJIOM TUTPOBAHUS
JlaGoparopHuas padora 11. «Onpeneneuue
COJIEpKaHMS YTIEKUCIIOro Ta3a B BO3AyXe
MTOMEIIEHHUS] SKCIPECC-METOIOM»
JlaGopaTopHnasi padora 12 (Ha BbIOOP)
«M3roroBnenue Kpacok (moa0op MUTrMEHTOB
1 CBSI3BIBAIOIINX BEIIICCTB))
«HMccnenoBanue CBOMCTB BSKYIIUX BEIIECTB
Ha MPpUMeEpE TUTICa»

Oo6opynoBanne 1ad6opaTopuu U padoYUX MeCT Ja0OPATOPHU: MEH3YPKH,
MUNETKU-KaNeIbHUIIBI, TEPMOMETpPBI, MHUKPOCKOM, JIyIbl, HPEIMETHbIE U
MOKPOBHBIE CTEKJA, IUIAHIIETHI JJI KameJlbHbIX peakiuii, (uiIbTpoBalbHAs
Oymara, TIpPOMBIBAJIKHA, CTEKJISTHHBIC MPOOWPKU, PE3UHOBBIE TIPOOKH, (poHApPUKH,
HAa0Op pPEaKTUBOB, CTEKJISIHHbIC MaJOYKH, IITATUBBI [JIsI TPOOUPOK; MEpHbBIC
IUIMHAPBI, BOPOHKH CTEKJISTHHbIE, BOPOHKH JIeNIUTENbHbIE IMHHApuYeckue (50—
100 wmi), crynku ¢ mnectukoMm, (aphopoBble YalIKH, NUHUETHI, (UIBTPHI
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OyMmakHble, BaTa, Mapis, 4YacOBBIE CTEKJA, JJIEKTPOILTUTKH, J1a0OpaTOpPHBIC
IITATUBBI, CIIUPTOBBIE TOPEJIKH, CIMYKH, MPUOOp ISl MOJYYEHHs Ta30B (WU
npoOupKa ¢ ra300TBOJHON TpyOKoOil), nep:kartenu Ajis NPOOUPOK, CKISIHKH IS
XpaHEHUs PEaKTUBOB, pa3IaTOYHbIC JJOTKU;, XuMHUueckue ctakansl (50, 100 u 200
MJ1); IINATENIN; TUHUETHL, TUT€IbHbIE IIUILbL, CEKYHIOMEPHI (TailMepbl), MEPHBIE
npobupku (Ha 10—-20 M) m mepaBIe KOTOBI (25, 50, 100 1 200 mun), BoasHas OaHs
(M TepMOCTaT), CTEKIISTHHBIC MTATOYKH; KOHUYECKHE KOJIOBI /i TuTpoBanus (50
n 100 mu1); MHOUKATOpHBIE MOJOCKU i onpeaeneHus pH u cranmaptHas
WHJVMKATOpHAs IIKAJIa; YHUBEPCAJIbHbIA MHAWKATOP; nunetkd Ha 1, 10, 50 mu
(wmu mo3atopel Ha 1, 5 u 10 mi), OOpeTKH aJisi TUTPOBAHMS, MEIUIIMHCKUE
mmpuilel Ha 100—150 mo1, mabopaTopHble W/ WM aHATUTHYECKHUE Bechl, pH-MeTphI,
CYIIWIBHBIN mKad, U Ip. TabopaTopHOE 000PYyI0BAHUE.

[IpuBeneM mnpumepsl Ja0OPATOPHBIX PadOT MO pasneny 2 «XHUMHUYECKHE
peakunmn» u pasaeny 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/IH CocTaBiiaThb YpPpaBHCHUA XHMHUYCCKUX PCAKIHUH
MOHHOTO OOMEHa ¢ Y4aCTUCM HCOPTaHHYCCKHUX
BCIICCTB

OO1mure KOMIETCHITNN OK 01, OK 02

1. Bonipocsl AJ141 101yCKa K J1a00OpaTOpHOil padore

a) chopmMyJIUpyHTE LIEb IIAHUPYEMOTO SKCIIEPUMEHTA;

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

B)  OOBSCHHUTE, KaKWe  CYIICCTBYIOT  CIIOCOOBI  JIOKa3aTelIbCTBA
CYILIECTBOBAHMS TUPOJIN3a HEOPTAHUUECKUX U OPTaHUYECKUX BEIIECTB;

') 00OBSICHUTE, KaK COCTABJISIETCSl yPaBHEHHUE TUIPOITU3A;

n) oObscHuTe, 4yto Takoe pH? Kak 3aBUCHUT JaHHBIA TMOKa3aTelb OT
KHCIIOTHOCTH MJIM OCHOBHOCTH CPEJIbl pacTBOPA;

€) OOBSICHUTE XOJI BHITIOJHEHUS YKCIIEPUMEHTA TI0 PEIICHUIO KaYeCTBEHHBIX
3aj1ad;

) TIEPEUUCITUTE OCHOBHBIE ACMEKTHI COOIIOJICHUS TEXHUKU O€30MacCHOCTH
pHu paboTe C arpeCCUBHBIMU peareHTaMu (TUIPOKCHUI HATPHs).

2. IIpoBeneHne onbITOB

OobopynoBanme u nmocyaa PeakTusbl
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1. CrexisHHBIE TPOOUPKHU 1. PactBop NaOH
2. ITaTuB nist mnpoOUpoOK 2. PactBop Na,SO,
3. PactBop AICI;
4.  PactBop Na,CO;
5. PactBop Cu(OH),
6. KuCIOTHO-OCHOBHBII HHIUKATOP

AJiropuT™ npoBeaeHnst onbiTa Ne 1

Bonpocs! u 3a1aHus

3apanme Ne 1. B Tpex npoOupkax moj
HOMEpPaMH HaXOASATCS pacTBOPBI TPEX
COJIeH: XJIOpHUa aTlOMUHUS, Cylbdara
HaTpus, kKapOoHaTa Hatpus. He
[0JIB3YACh IPYTUMH PEAKTHBAMM,
ONPENEITUTE COCTAB KaXI0U
MPOOUPKHU.

1. 1aTh 0OBsICHEHHE TPOBEACHHBIM
OMBITAM.

2. CocTaBUTh YpaBHEHUS PEaKIUN,
IPOTEKAIOLIUX B IPOOUPKE B
MOJIEKYJIIPHOM M HOHHOM BHJIaX.

AJIrOpUTM NpoBeAeHus onbiTa Ne 2

Bonpocs! u 3a1aHuA

3aganme Ne 2. Uto npousoiaer, eciu
OXJIQJINTh PACTBOP KapOOHATa HATPHS
Wiy 100aBUTh K HEMY THJIPOKCH]T
HaTpus?

1.1. Hanuts B mpobupky 1-2 M
pacTBopa kapOoOHaTa HATPHUSL.

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

1.4. JTo6aBUTH K pacTBOpY KapOoHaTa

1.Kakoit unanKaTop Jryynie
MCIIOJIBb30BaTh JJISI ONIPEETICHUS CPEIbI
pactBopa?

2. CoCcTaBUTh COOTBETCTBYIOIIHE
YPaBHEHUS XUMUYECKUX PEAKIIML, B
MOJIEKYJIIPHOM U HOHHOM BHJaX.
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HaTpHiA TUAPOKCU]] HATPUA.

AJITOPpUTM NpoBeAeHnst onbIiTa Ne 3

Bonpocsl u 3aganust

3aganme Ne 3. [IpoOreMHBIH OIIBIT.
1.1. B onny mpoOGupKy ¢ pacTBOpOM
cynbdara meau (II) npuiuts pactBop
TUAPOKCUIA HATPUSI.

1.2. Bo BTOpY!O TPOOUPKY C
pactBopoM cyinbhara meau (11)
IPWIATH PACTBOP KapOOHAaTa HATPUA.
1.3. CpaBHUTD LIBET 00Pa3yIOMINXCS
OCAaJIKOB.

1.4. O6patuTh BHUMaHUE HA
BBIJICJIEHUE Ta3a B OJTHOU U3
MpOOUPOK.

1.5. Onpenenuth, OTKy1a MOXKET
BBIJEIATHCS 3TOT ra3?

1.6. [TpoBepUTh KaUECTBEHHBI
COCTaB Ta3a ropsIlen JIY4UHKOM.

1.7. OOBSICHUTH MPOUCKOIAIIIEE
SIBJICHUE.

1. CocTaBUTh COOTBETCTBYIOIIHNE
ypaBHEHUSI XMMUUYECKUX PEAKIIUM, B
MOJIEKYJIIPHOM U HOHHOM BHJIaX.

AJITOpUTM npoBeAeHus onbiTa Ne 4

Bonpocel u 3aganus
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3amanue Ne 4. [IpoOiaeMHBIN OMBIT. 1. OOBSACHUTD IPOUCXOISIIEE SBICHHE.
1.1. K pactBopy xsopuna amtomuHusi | 2. CocTaBUTbh COOTBETCTBYIOIIUE
NPWIATH PACTBOP KapOoHaTa HATPHUA. | ypaBHEHUS XUMUUYECKUX PEAKIUH, B
MOJIEKYJISIPHOM U MOHHOM BHJIaX.

3. OTBETUTH HA BOMPOCHI.

JI1s1 94ero B MEIUIIMHCKOW IPAKTUKE
HCTIONIB3YIOT PACTBOP MUTHEBOM COJIBI
JUIS1 IOJIOCKAHUS MPU BOCTIAJIUTEIIBbHBIX
3a0oneBanusix ropia? Kakosa posib
ruapoausa B mpupoae? [louemy pactBop
MbLIa IEHUTCA B BOAE?

3. O0padoTKa pe3yIbTaTOB ONBITOB

1. IIpoananm3upoBaTh COOTBETCTBHE IIOJIYYEHHBIX pE3yJbTATOB THUIAM
ruaponusa. CaenaTb COOTBETCTBYIOIIUE BBIBO/IBI.

2. CdopmynupoBaTh BBIBOJALI O 3aBUCMMOCTH THUNA THUAPOJW3a U
KHCJIOTHOCTHU CPEJIbl pacTBOPA.

Paznen 4. CrtpoeHume ¥ CBOWCTBA OpPraHMYeCKHUX  BelIeCTB.
JlabGopaTopnas padora 3. «IlosyuyeHnue 3TUIeHA U H3yUeHHE €r0 CBOICTB)

Ha3zBanue Tembl Tema 4.2. «CBolicTBa OpraHUYECKUX
COCAMHEHU»
Pesynbrar oOyuenus: | YcraHaBinBaTh 3aBUCHUMOCTD busuKo-

XUMUYECKUX CBOWCTB OPraHUYECKUX BEIIECTB OT
CTPOEHHUS MOJIEKYJI

OO1mure KOMIETCHITNN OK 01, OK 02

1. Bonipocsl AJ141 10yCKa K J1a0OpaTOpHOil padore

a) chopMyJIUpYHTE 1IEeIb IIAHUPYEMOT'0 SKCIIEPUMEHTA;

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

B) OOBSICHUTE, KAaKUMH XHMHYCCKHMMH CBOWCTBAMH OOJIAIAfOT BEIIECTBA
JAHHOTO KJjlacca, KaKWe KAa4yeCTBEHHBIE peaKIuu Uil HUX OOHApYKEHUs
UCTIONB3YIOTCS;

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

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

€) MEepPEUMCINTEe OCHOBHBIE ACIEKTHI COOIIOJICHUS TEXHUKH OE30MacCHOCTH
nmpu pabdore ¢ JIBXK (3TWNOBBI CHOUPT), arpecCUBHBIMH peareHTaMu
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(KOHLIGHTpUpOBAaHHAsI  CepHAs  KHUCJIOTa), HarpeBaTeNbHBIMH  MpUOOpaMu

(ciupTOBKA).
2. IlpoBeneHne oNbITOB
Oo6opynoBanue u nocyaa PeakTusbl
1. CrekJisiHHBIE TPOOUPKU 1.  KonuentpupoBanusiii pactop H,SO,
2. ITaTuB nyist mnpoOUpPoOK 2. OTUJIOBBIN CIUPT
3. CnuproBKa 3. PactBop KMnO,
4. Crnuuku 4. bpomHas Boaa
5. Tlecok

Aaroputm nposeaennst onbita Ne 1

Bonpocs! u 3aganust

1. ITony4nuTts 3TUIIEH IeTUApATAIIMEN STUIOBOTO
crupTa, 0OHAPY>KUTh €0, U3yUYUTh €r0 CBOWCTBA.
1.1. B mpoOupKy HAJIUTH 2—3 MJI 3THIIOBOTO CIIUPTA
U OCTOPOKHO T00aBHUTH 6—9 M1
KOHIICHTPUPOBAHHOW CEPHOW KUCIIOTHI. 3aTEM
BCHINATh HEMHOTO MPOKAJIEHHOTO TIecKa (TIECOK MU
MeEJIKHE KYCOYKH MEeM3bl BBOJST JJIsl TOTO, YTOOBI
MPEIOTBPATUTh TOTUKHU KUIKOCTU NMPU KUTICHUH ).
3aKkpbITh TPOOUPKY MPOOKOH € 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 nmpoucxonut B
npobupke? YUro
HaOoaeTe?

2. K kakoMy Tuiy
XAMUYECKUX PEAKIIAMN
OTHOCSITCS 3TU
npouecchl? Kak
Ha3bIBAIOTCS?

3. Kak meHsieTcst okpacka
pactBopoB? [Touemy?

4. KakuM niaMeHem
ropurt 3tusien? [Touemy?
5. CocTaBUTh ypaBHEHUS
MPOTEKAOITUX
MPOIIECCOB.
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1.2. OcTOp0XHO, pABHOMEPHO HarpeTh CMECh.

1.3. B npyryto npoOupky Haneite 2—3 mi
pa3z0aBIEHHOTO pacTBOpa NEpMaHTraHaTa Kajiusl, u
IPOITYCTUTE Yepe3 HEro ras.

1.4. B tpeThio npobupKy HAMIUTE 2—3 M1 OpOMHOM
BOJIbl, OITYCTUTh ra300TBOJIHYIO TPYOKY A0 JTHA 3TOU
MPOOUPKH U MPOITYCTUTD Yepe3 OPOMHYIO BOLY
BBIJICJISIFOIIMICSA Ta3.

1.5. BeIiHYTh ra300TBOJIHYIO TPYOKY U3 pacTBOpa U
MOBEPHYTH €€ OTBEPCTUEM KBEPXY, MOIKEUb
BBIJICJISAIOMINICS Ta3 (puc.2).

C,H;0H (aTuso-
BBI# CITUPT)

H,SO0,

3. O6paboTKa pe3yJbTaTOB ONBITOB

1. IlpoaHanu3upoBaTh COOTBETCTBUE IMOJIYYEHHBIX PE3YyJbTAaTOB CIOCOOAM
MOJIyYeHUs] HEeNpeeIbHbIX YIJIEBOJOPOJOB psina dTuieHa (ankeHoB). Caenartb
COOTBETCTBYIOIIUI BBIBOJ.

2. ChopmynnpoBaTh BHIBOJ O (PU3NKO-XUMUYECKHUX CBOMCTBAX 3TUJICHA.

3. ChopMynupoBaTh BBEIBOJ O cioco0ax oOHApyKEHHUS dTHIICHA.

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

PyOexHblii  (TeMaTHMYeCKUil) KOHTPOJb MO AWCHUIUIMHE  «XUMUS»
IpOBOIUTCS B (hOpME KOHTPOJBHBIX padOT MO pa3fesiaM OCHOBHOI'O MOJIYJIS Ha
OTJIETIbHBIX 3aHATHUSIX, KEHCOB M Y4EOHO-UCCIIEI0BATEIbCKUX MTPOECKTOB.

2.2.1. KonTpoJibHbIE pad0THI N0 pa3jaesiam

KonTponbhbie paboThl MO XMMHHM KaK OILIEHOYHBIE CPEICTBa PYyOEKHOIO
KOHTpPOJISL 3aBEPIIAIOT M3y4YeHHE | WM 2 TeMaTHMYecKUX pas3AesioB OCHOBHOIO
MOAYJIS.

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

KoHntposnbHas paboTa coaepuT YeThipe BUAA 3aJaHUil:

1. 3agaun Ha COCTaBIEHHE XUMUUYECKUX (POPMYII IBYXaTOMHBIX COCIMHEHUN
0 UX HA3BaHMUIO.

2. 3alayu Ha COCTAaBJICHUWE YPaBHEHUW pPEaKIUil: COCAUHEHUS, 3aMEILICHHUS,
pasnokeHus, OOMEHa W peaknuid C yYacTHeM KOMIUIEKCHBIX COCIMHCHHM,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

3. 3agaHusi Ha COCTaBJICHUE MOJIEKYJSPHBIX U MOHHBIX PEaKIMil TUIpoin3a
COJIEH, YCTAHOBIIEHUE U3MEHEHUS! KUCITIOTHOCTU CPEJIbI.

4. 3agaud Ha pacueT KOJIMYECTBEHHBIX XapaKTEPUCTUK [0 YPaBHEHUSIM
XUMUYECKUX pEeaklMii: MaccoBOM WM OOBEMHON [0JIM BBIXOJA MPOAYKTa
peaKkIuu COCIUHEHUSI OT TEOPETHYECKH BO3MOKHOIO; 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
PaCcTBOPEHHOI'O BEIIECTBA.

Paznen 3. CrtpoeHue ¥ CBOWCTBA HEOPraHMYeCKHMX BelIeCTB.
KonTpoabnas padora «CBoicTBa HEOPraHUYECKUX BelIECTB

KoHtposbHas paboTa cOnep UT TpU BUIA 3a1aHUIA:

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

2. [Ilpaktuyeckue 3amaHuss MO KiIaccU(pUKAIMKM, HOMEHKIAType U
XUMUYECKUM (opMysilaM HEOPraHMYECKHX BEIIECTB pa3IMYHBIX KIIACCOB:
ONpENENICHNE KJIacCa HEOPraHMYEeCKUX BEIIECTB, HA3bIBaTh HEOPTraHUYECKHE
COEAMHEHUS M0 MEXAYHAPOJHON U TPUBHAIIBHOM HOMEHKIIATYPE M0 XUMUYECKUM
dbopmymnam.

3. 3amaHus HA COCTABJICHHE YPABHEHHM XMMHUYECKUX PEAKIMN C y4aCTHEM
MPOCTBIX U CJIOKHBIX HEOPTAaHUYECKUX BEIIECTB: OKCUIOB METAJJIOB, HEMETAJLJIOB
1 aM(pOTEPHBIX IEMEHTOB; HEOPTAaHUUECKUX KUCIOT, OCHOBAHUN M aM(pOTEPHBIX
TUAPOKCUIOB, HEOPraHUYECKUX COJIEH, XapaKTEepU3YIOIIMX HMX CBOMCTBA H
CIIOCOOBI MOTYUYEHUS.

Pa3znen 4. CTpoeHue u cBOiiCTBA oprannyeckux BemecTs. KoHTposabHas
padora «CTpoeHne U CBOIICTBA OPraHMYeCKUX BelleCTB)»

KonTtpospHas paboTa COCTOUT U3 MSATU BUAOB 3aJaHUN:

I. 3amanuga Ha COCTaBJICHME HA3BaHUM OPTraHUYECKUX COCAWHEHUU 10
XUMHUYECKUM (hopMysiaMm (B T.4. CTPYKTYPHBIM) C UCIIOJIb30BAHUEM TPUBHUAIILHON
WJIM MEKIYHApPOIHON CHCTEMAaTUYECKOU HOMEHKIIATYPBI.

2. 3amaHus Ha COCTaBJICHUE TIOJIHBIX M COKPAIEHHBIX CTPYKTYPHBIX (popmMyt

OPraHU4CCKUX BCIICCTB OTACJIbHBIX KJIACCOB I10 MX HAa3BAHUAM B COOTBCTCTBHHU C
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MEKTYHapOIHOW HOMEHKJIATypPOHU.

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

4. 3amaHuss Ha COCTABJICHUE YPAaBHEHHUW XUMHUYECKUX  PEAKIHUU,
WUTFOCTPUPYIOUIUX XUMHUYECKUE CBOMCTBA C YYETOM MEXAaHHU3MOB MPOTEKAHUS
JAHHBIX PEAKUUHA M TEHETUYECKON CBSI3W OPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB, B T.4. LEMOYKHU NPEBPALLIECHUN.

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

Paznen 5. KuHermyeckue M TePpMOAUHAMHUYECKHE 3aKOHOMEPHOCTH
nporekanusi XumMu4yeckux peaknuii. Kontpoabnas paGora «CkopocTh
XHMHUYECKOH peakuuy U XUMHYeCcKoe pAaBHOBeCHe»

KoHTposbHas paboTa COCTOUT U3 TPEX BUAOB 3aIaHHIA:

1. PacueTHble 3a/1auu Ha U3MEHEHUE CKOPOCTU XMMHUYECKHX B 3aBHCUMOCTU
OT KOHIIEHTPAILlUU PEArupyronrx BEeIIEeCTB U TEMIIEPATYPHI.

2. 3agauM Ha pacyeTbl TEIUIOBBIX 3(PPEKTOB XUMUYECKUX PEAKIUN U
ompejieNeHUe TUHa  peakuuu (Mo TemioBoMy  3(pQeKTy:  3K30- U
SHIOTEPMUYECKHUE).

3. 3amanuga Ha npuMeHeHue npunHnuna Jle-llatense s HaXO0XKIEHUA
HaIlpaBJICHUSI CMEIICHHS PAaBHOBECHUS XMMUYECKON peaklMy U aHaiau3 (GaKkTopoB,
BIIMSIOIIMX HA CMEIIEHUE XUMHUYECKOTO PAaBHOBECHS.

Paspen 6. [Aucnepcubie cucrembl. KoHTposbHasi padora mo Tteme
«/lucnepcHbIe cHCTEMBD)

KoHnTtposnbHast paboTa COCTOUT U3 IBYX YaCTEH:

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

2. 3amaHusi Ha JUCTHEPCHBIE CHUCTEMBI, HCMOJb3yeMble B OBITOBOW U
MIPOU3BOACTBEHHOM JIEATETLHOCTH YeJIOBeKa (B BUJI€ TECTOBBIX 3aJJaHUI).

[IpuBeneM npumMepsl 3a1aHUi KOHTPOJIbHON padoThl o Teme «CTpoeHune u
CBONCTBAa OPraHMYECKHUX BeIIEeCTB», KOTOpPAas IMPOBOJUTCA IIOCIE H3Y4YEHUS
oOyyJarorumucs paszzena 4.

[To mroram m3yuenus paszaena 4 «CTpoeHne M CBOMCTBA OPraHM4YeCKUX
BellecTB)» o0yJarouuecs: OyayT ClIOCOOHBI:

— ONpeNeNsATh MPUHAJICKHOCTh BEIIECTB K Pa3MYHBIM  Kjaccam
OpraHUYEeCKUX COECTUHEHUI; TOMOJIOTH U U30MEPHI;

— Ha3bIBaTh U3yUYEHHBIE BEIIECTBA M0 «TPUBUATBHOW» WM MEXIYHAPOHOM
HOMEHKJIATYyPE;

— XapaKTepu30BaTb CTPOEHHWE M XUMHUYECKHE CBOMCTBA H3YyYECHHBIX

OPraHUYECKUX COCIMHCHUN;
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— 0OBACHSTH 3aBUCUMOCTh CBOMCTB OPraHUYECKUX BELIECTB OT UX COCTaBa U
CTPOCHHS;

— IIPOBOJUTH BBIUUCICHUS 110 XUMUUECKUM (HOpMyIaM U YPaBHEHUSIM.

TemaTuueckuil KOHTPOJIb OCYIIECTBIISIETCST MeToI0M TectupoBanus (I) wiu
B (popMe MUCHMEHHOW paboThl, BKIIOYAIONICH MpaKTHUECKUEe 3aJaHUs U 3aJa4d
D).

IIpuBenem npumMep KOHTPOJIbLHON PadoThLI B (pOpMe TECTOBBIX 3aJaHUM
D.

1. BemectBo, cocTaB KOTOPOTO BbIpaxeH MojeKyisipHoi ¢opmynoit C;Hg
OTHOCHUTCS K KJIaccy:

1) apeHsl

2) aJKaHbI

3) aNKeHsI

4) alIKUHBI

2. Hazpanue BemectBa, popmyina kotoporo: CH;-CH(CH;)-CH,-CH,-OH

1) 6yranon-2

2) nmeHTaHon-2

3) 2-meTunoyTanon-4

4) 3-metunOyraHoJ-1

3. BemiectBo, umeroniee hopmyny CH,=CH, Ha3biBaeTCs:

1) Tonyon

2) aTuneH

3) rmiepuH

4) npomaHou

4. BemecTBOo, Ha3BaHUE KOTOPOTO MPOIMMOHOBAS KUCIIOTa, UMEET POopMYITy:

1) C,HsOH

2) (CH;),NH

3) CH;-CH,-COOH

4) C3HyOH

5. g anikaHOB XapakTepHa peaKkuus:

1) mpucoenunenus H,

2) XJIOpUPOBAHUS HA CBETY

3) obecuBeunBanus pacteopa KMnO,

4) nonumepuzauu

6. MeTtaHon pearupyer c:

1) Hatpuem

2) BoJOM

3) BOIOpOIOM

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

1) AgNO;

2) NaCl

3) Na,CO;

4) H,O

8. BepHbI 1 yTBEPKIACHUS:

A. AMMHBI IPOSBIISIIOT OCHOBHBIE CBOWCTBA

b. AMMHOKHCIIOTBI POSIBISIFOT TOJIBKO OCHOBHBIE CBOMCTBA

1) BepHO TOIBKO A

2) BepHO TOJIbKO b

3) BepHBI 00a YTBEPKACHUS

4) HEBEpHO HU OJTHO U3 YTBEPKIACHUI

9. YpaBnenue xumnueckoit peakunn C,He+Cl,—C,H;CIHHCI siBnsietcst:

1) peaknueii 3aMeleHusl, MPOTEKAIOIIEH 10 PaAUKAIIbHOMY MEXaHU3MY

2) peakuuen NpucoeMHEHMs], MPOTEKAIOIIEH 110 PAIUKAIBbHOMY MEXaAHU3MY

3) peakiuei 3amMeleHus1, MPOTEKAIOIIEH 10 HOHHOMY MEXaHU3MY

4) peakueil NpuCoeIMHEHUS, POTEKAIOIIEH [0 HOHHOMY MEXaHU3MY

10. B peakuuio «cepeOpsHOro 3epkana» (C aMMUA4YHbIM pPaCTBOPOM OKCHJA
cepebpa) BCTyMaeT:

1) sTanon

2) raoKo3a

3) rnuuepuH

4) kpaxman

11. YcraHoBHuTE COOTBETCTBHE MEXKIY Ha3BaHUEM BEIECTBA U KJIACCOM
(Tpymrmoii) opraHUu4eCKUX COCTUHEHUN, K KOTOPOMY(-0ii) OHO TTPUHA/IJICHKUT.

Ha3zBanue Bemecrna

A) CH;COOH

b) CH;-CH,-CHj;

B) CH,=CH-CH,-CHj

I') CH;-CH,-OH

Knacc oprannueckux coeTMHEHUM

1) omHOATOMHBIE CIUPTHI

2) yrieBosl

3) kapOOHOBBIE KHCJIOTHI

4) apoMaTHYECKHUE YIIIEBOIOPOIbI

5) HenpeeNbHbIE YIIIEBOA0PO/IbI

6) npeaenbHbIE YTIEBOJOPOIbI

12. B cxeme npeBparnieHui

1500°C Caxr +Br,
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CH, — X, — 06eunson — X,

BelecTBaMu X U X, COOTBETCTBEHHO SIBJISIOTCS:

1) aneTunen

2) 3THIICH

3) OpomOeH30I

4) x10pOeH30

5) dbenon

6) LIUKJIOreKCaH

13. Onpenenure MONeKyJIApHYIO (GOpMyIy BellecTBa, cojepxaiiero 37,5%
yraepoaa, 50% kucnopona u 12,5% Bogopoaa. OTHOCUTENbHAS INIOTHOCTD MTAPOB
ATOrO BEIIECTBa MO BOJOPOAY paBHa 16.

1) CH;0H

2) C,HsOH

3) HCOOH

4) C¢HsOH

14. Cxonbko JUTPOB BOAopoaa morpedyercs s obpazoBanus 10,2 T
ATUJIOBOTO CHHUPTAa W3 aleTalbJeruia, €clid BbIXOJA MPOAYKTa peaKUuu
cocrasisieT 80%?

1)6,2n

2)3,1n

3) 12,75 n

4H11,2n

IlpuBenem npumep 3aJaHuil Vil MMCbMEHHOH KOHTPOJIbHOH PadoThI
(ID).

1. JlaiiTe Ha3BaHUsI OPraHUYECKUM COCIUHEHUSIM MO XUMUYECKUM
dopMynam ¢  UCHOJIB30BAaHUEM  TPUBHAIBHOW  WJIM  MEXKIYHApPOJHOMN
CHUCTEMaTUYECKO HOMEHKJIATYPHI:

a) C,HsOH

0) (CH3),NH

B) CH;-CH(NH,)-COOH

r) C3HoN

1) CH;CH,HC=0

e) CcHsCH,OH

2. CocraBbTe TOJNHBIE W COKpAUIEHHBIE CTPYKTypHbIE (HOpMYJIbI
OPraHUYECKUX BEIIECTB OTJEIbHBIX KJIACCOB M0 UX Ha3BaHUSAM B COOTBETCTBHUH C
MEKIYHAPOIHOW HOMEHKIIATYPOU:

a) METHJIOEH301

0) aHwIMH

B) 3-MeTunOyTaHaib
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I') IUKJIOTE€KCEH

n) oyraaueH-1,2

€) 2-MeTWINpOoIIaHo- 1

K) OyTuH-1

3) aMHUHOYKCYCHasi KHCIIOTa

3. CocraBbTe ypaBHEHHUS XHUMHUYECKHUX PpEAKIUA COTJIACHO CXEME
ITPEBPALLICHNMN:

1500°C Caxr +Br;

CH;— X > X, — X5

VYKaxxkuTe TUI U MEXaHU3M peaklii, HA30BUTE 00pa30BaBIINECS BEUIECTBA.

4. Onpenenute MOJEKYJISIpHYIO (popMyily BelecTBa, coxaepxkaiiero 37,5%
yriepona, 50% kucnopona u 12,5% Bogopoaa. OTHOCUTENbHAS TUIOTHOCTh MapoB
3TOr0 BEIIECTBA 10 BOJAOPOAY paBHa 16.

5. CkonpKO JUTPOB BOJOpoJa MoTpedyercss mis oOpazoBanusi 10,2 T
ATWJIOBOIO CHOUPTA U3 AaleTalbJAETuAa, €CIH BbIXOJ MPOAYKTa pPEaKLHH
coctanisieT 80%?

2.2.2. Keiicol

Kelicbl Mcmonb3yroTcs B KayecTBE OLIEHOYHOTO CpEACTBA B pazneiie §
NPUKIAAHOTO  MOJYJsA, MX  COAEpKAaHWE  ONpeNeisieTcss C  Y4YEeTOM
Mpo(EeCCHOHAIBHON  HanpaBlIeHHOCTH oOpa3zoBarenbHOil mporpammel  CIIO.
IIprmepbl BO3MOKHBIX TEM KEHCOB:

1. TloremieHne kKiauMMaTa U BBICBOOOXKJIECHHE Ta30BBIX THAPATOB CO JHA
OK€aHa.

2. bynymue matepuansl 15 aBUa-, MallIMHO- U IPUOOPOCTPOCHUS.

3. HoBble maTepuasl 151 COTHEYHBIX OaTapen.

4. JIekapcTBa Ha OCHOBE PACTUTEINIbHBIX MIPENAPATOB.

5. XUMHUYECKHE IIEMEHTHI B KU3HU YEIIOBEKA.

6. BonoponHast sHepreTuka.

[IpuBenem npumepsl keiicoB no xumuu (aBTop I'onydeBa MHHa bopucosHa,
y4UTEeNb XUMUH, https://urok.lsept.ru/articles/636947).

Keiic Nel. «XJ10p B KH3HU Y€JI0BEKA)

B Snonun ob6benvHeHHbIMU cuiiaMyd HarmoHamsHOTO MHCTUTYTA 370POBbS
u Ilpedexryproro ynuBepcutrera CHUI3yOKH OBLIO TPOBEIECHO HUCCIICIOBAHUE.
VYueHbl€ BBISICHWINA, YTO E€CTECTBEHHBIE OPraHWYECKHWE BEIIECTBA BCTYMNAIOT B
pEeaKIuIo C XJIOPUPOBAHHOMN BOJION M3-TI0J KpaHa, 00pa3ysl ONmacHbIe COSIUHEHMUS,
KOTOPBIE MOTYT CIIY’KUTh MPUYMHOU paka. Takue coeqMHEeHUs Ha3bIBatOTCI MX,
TO ecThb «MyTtares ukc» unm «Heus3BecTHbI MyTareH».

3aganus:
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1. Ilpennoxkute crnocoObl YMEHBIIEHUS SIOBUTOIO BIMSHUS XJIOpa B
NUTHEBOM BOJIE HA OPraHU3M YEJIOBEKA.

2. Ucxonst u3 cBoel KU3HEHHOW MPAKTUKH, TPUOITU3UTEIIBHO pacCUUTANTE,
CKOJIBKO XJIODUPOBAHHOW BOJBI Bbl HCIIOJB3YE€TE€ B TEUEHUE NHS U ISl KaKHUX
uesnein?

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

4. Kak BiIMsIET XJIOPUPOBAHHAS BOJIA HA YEJIOBEKA IIPU KYITaHUH?

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

6. HUccnenyiite pasznuuHble TOBaphl OBITOBOM XHUMHH B CBOEM JOME.
CocTaBbTe CIHCOK XJIOPCOAEPIKAIIMX COSAMHEHUHN, YKAKUTE MEPHI 0€30MacCHOCTH
pu paboTe C HUMH.

Keiic Ne2. «Bogopoaomoouiu — mar B Oyayuiee»

AstoMoO6mmn Honda FCX Clarity Ha BOJOpOIHBIX TOIUIMBHBIX 3JE€MEHTaX
e3nat no goporam EBporsl ¢ 2009 roga. B 2011 rogy Honda npucoenununace x
eBporeiickomy naptHepcTBY 3KkosnorudHoi sHepruu (Clean Energy Partnership),
MOCJIE YEro BbIBEJIAa HA IMEPBbIA IUIAaH MPOU3BOJICTBO 3KOJOTHYECKH YHUCTHIX
aBTomMoOuiei. A Ha Ilsrom MockoBckoMm MexayHapoaHoMm aBTocaioHe BA3
MPEACTABUII CBOIO HOBUHKY «Jlaga-AHTA/» ¢ OayuioHaMu BOJOPOAA U KUCIOPOa.

3amaHus:

1. Tlouemy MHOrHE€ aBTOMOOWJIBHBIE KOMIIAHUM  pa3padaThIBAIOT
aBTOMOOUITH, pabOTArOIIME HA BOJIOPOTHOM TOILITUBE?

2. Kak BBIXJIONTHBIE Ta3bl aBTOMOOUJIEH, pabOTaOMIUX Ha YIIIEBOJOPOIHOM
TOIUIMBE, BIUSIOT HA 3JI0POBbE YETIOBEKA?

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

4. HalimuTe JOMOJHUTENbHYIO HH(DOpMALINIO 00 UX YCTPOIMCTBE.

5. Ecnu B Bameill ceMbe WIM Yy BalllUX 3HAKOMBIX €CTh aBTOMOOMWIIH,
MO/ICUUTANTE, CKOJIbKO MPUOIM3UTENIbHO JUTPOB OEH3MHA, Ta3a U KaKOoW MapKu
UCIIOJIB3YETE €KEHEBHO.

6. Kakue BellecTBa U B KAKOM KOJIMYECTBE MOTYT HaXOAUTHCS B BBIXJIOIHBIX
ra3ax BallliX aBTOMOOMIIEeH?

2.2.3. YueOHO-HcC/Ie10BATEILCKUI TPOEKT

VY4eOHO-ucCae10BaATENbCKHUIM MPOEKT ABJISETCSI OCHOBHBIM CIIOCOOOM OLIEHKH
pe3yabTaToB 00yuYeHHs, CHOPMHUPOBAHHBIX Yy OOYYAIOUIUXCA B XOJI€ OCBOCHUS
NPUKIAAHOTO MOIydss XxuMum B pazgenax 9.1. m 9.2. HccnegoBanuwe u
XUMUYECKUN aHalmn3 O0BEKTOB Ouochepsl/TexHochepsl (C yderom Oymaymien
MpoeCCUOHATILHOM S TEIBHOCTH).
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[IpuBenem mpumep TMPOEKTHOTO 3aJaHusi, paboTra HaJg KOTOPBIM
HAYMHAETCS C Havaja pasjelia, a JeTalbHOE BBHITIOJHEHHUE 3a/JlaHUl B TPyIIax U
odopmileHHE pPe3yIbTaTOB MPOSKTHOW IEATEIBHOCTH IPOU3BOJIUTCS B KOHIIC
M3y4eHUs pa3zena.

OOmiasi TemMa TNpOEKTa, MPUBEICHHAs HWXKE, B  JaJbHEHIIEM
JIEKOMIIO3UpYeTCA MO (HaceTHOMY MPHHIMIIY B 3aBUCUMOCTH OT TMOJIy4aeMou
oOy4aroluMucs crenraibHoCcTu (mpodeccun), a Takke Kaxaas rpynna MOXKET
paccMoTpeTh Oosiee YriayOJIeHHO OJWH W3 O00SM3aTEeIbHBIX COJEPIKATEIBbHBIX
KOMITOHEHTOB (TIOJITEM) MPOEKTa.

Ha3Banme mpoekTa: cocTaBlieHHE IPOEKTa IIBETHHKA/Caaa/oropojam B
3aBHCHMOCTH OT COCTaBa MPOaHATM3UPOBAHHBIX TIOYB.

IIpobaema wucciaegoBaHMsi: ONpEACICHUE BO3MOXXHOCTH  pa30MBKHU
[[BETHUKA B COOTBETCTBMM C JU3aHEPCKUM 3alpOCOM U HEOOXOIUMOCTU
aJanTalyy AU3aiHEPCKOTO MPOEKTa K MOYBEHHBIM U KIIMMATHYECKUM YCIOBUSM
HA OCHOBAaHWUHM UCCIEAOBAHUS XUMHYECKOTO COCTaBa IMOYB MPEATIOKEHHOTO
y4yacTKa.

Henp mnpoexkrta: oOmpeneianTh BIMSHUE XHMHUYECKOTO COCTaBa IMOYB Ha
IOPEUIOKEHHOM YYacTKE Ha acCCOPTUMEHT pacTeHUM, PpPEKOMEHJOBAHHBIX K
MOCAJIKE JUISI peali3aliy BEIOPAHHOTO JTU3aHEPCKOTO MPOEKTA.

3agauu npoekra:

1) ucciaenoBaTh XMMHUYECKUN COCTaB, CTPYKTYpPY, KHUCIOTHOCTH MOYBHI Ha
MPEIJIOKEHHOM yUacCTKeE;

2) uccrnenoBaTh MHCOJIALIMIO OTBECHHOIO AJIsl IBETHUKA yUacCTKa;

3) mpeasioKUTh MEphl MO YIYUIIEHHUIO KadecTBa MOYBHI MyTEM BHECEHMS
pa3iaNyYHbIX yAOOpeHHdH U J100aBOK Ha NPEIOKEHHOM YydYacTKe B ciydae
HEOOXOJIMMOCTH;

4) ompenenuTh acCCOPTUMEHT PACTEHHUN B COOTBETCTBUU C BBHISIBJICHHBIMHU
0COOCHHOCTSIMH MCCIIEIOBAHHOTO YYacTKa U JU3aHHEPCKUM 3apOCOM;

5) cocTaBUTH MOCATOYHYIO BEIOMOCTB;

6) NOArOTOBUTH U MyOIMYHO MPEJCTABUTh MPE3EHTALIMIO 110 TEME MPOEKTa B
KOMaHJie.

Pe3yabTarhl 00yyeHus:

— OMNpeAensATh TMepeueHb HEOOXOJUMBIX HCCIEJOBAHUNA XUMHUYECKOTO
cocTaBa TOYB W YydYacTKa JUIg COCTaBICHHS WM aJanTallid  paHee
pa3paboOTaHHOTO MPOEKTa IBETHUKA,

— ONUCHIBaTh 3aBUCHMOCTh AaCCOPTHUMEHTa pAacTeHUH OT KadecTBa
MpeIOKEHHON OYBBI JIJIs1 00yCTPONCTBA IIBETHHUKA;
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— CIOCOOHOCTh HMCTOJB30BaTh COBPEMEHHBIE CPEICTBA TIOWCKA, aHAIHM3a U
UHTEpHpeTauud  uHbOpMalMK, W  HUHPOPMALMOHHBIE  TEXHOJOTUU  JJIs
BBITIOJIHEHUS 3a/1a4 TipodeccruonanbHoit aestenbHoctu (OK-2);

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

Pe3yibTaT NpoeKTHOI padoThl 00y4aKOIIerocs:

— MakeT / BujeoMaTepua / medatHeie cpeacTBa / 3D-Moaenn KOCMUYECKOi
TEXHOJIOTUH; TPE3EHTAIUs PE3YyIbTATOB UCCIEAOBAHUS Ha MPOQPECCUOHATBHBIX
KOHKYpCax.

@®opmMa npeacTABJIeHNs Pe3yJbTATOB NPOEKTHOM PadOThI:

— 3allMTa TPOEKTa C UCIOJB30BAHUEM CPEJCTB BU3YyaIM3alUU M
JEMOHCTpanuu npoaykra ( / MakeTa / BumeomaTepuania / medaTHeIX cpeacts / 3D-
MozeNd (IpU HAJIMYUH).

Bo3Mo:kxHbIE BADHAHTHI T€M MPOEKTOB:

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

2. MHccnemoBaHue pa3pylIalOnIero JEUCTBUS NPUPOJHOM BOABI HA
CTPOUTENBHBIE MATEPUAIBI.

3. CocTaBiieHue MpOEKTa [IBETHUKA/Oropoja/caaa B 3aBUCUMOCTH OT COCTaBa
MPOaHAIU3UPOBAHHBIX IOYB B COOTBETCTBUM C JU3AHEPCKUM 3alpoCcoOM
(MOHOXpOMHBIN  I[IBETHHMK,  I[IBETHUK  OJIHOJIETHUKOB, = MHOTOJICTHUKOB,
JIEKOPATUBHBIN Oropoj U Ip.).

4. CocraBieHue COaJaHCUPOBAHHOTO MEHIO Ha JeHb (HEJel) B
3aBUCHUMOCTH OT COJIEpkKAHUS XUMHUYECKUX MAKpO U MHUKDPOIJIEMEHTOB B
POJYKTaX MUTAHUS.

5. UccaenoBanue kayecTBa MUTHEBOM BOJIBI.

6. UccnenoBanre mnpoO BOJOMPOBOIHON BOABI HAa MPEAMET YCTPAHCHHS
KECTKOCTH.

7. YcTpaHeHUE )KECTKOCTH BOABI B CEIbCKOXO3SIMCTBEHHON JIESITETbHOCTH.

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

9. Co3nanue 1eKOpaTUBHOM IITYKATYPKHU.

10. ITurmMeHThI B U3IETUAX U3 CTEKJIA.

11. HccnepoBanue pa3pylIarolIero ACHUCTBUS BOJbl Ha CTPOUTENIbHBIE
MaTepualbl.

12. Omnenka cocTostHUs BO3ayXa paboued 30HBI CHENUanucTa (TEXHOJIOora,
CTpOUTENS W T.OI., C Y4EeTOM 00JacTH NPo(EecCHOHATBHON MESITEIBHOCTH) B
COOTBETCTBUH C HOPMATUBHBIMU JOKYMEHTAMHU
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2.3. OuneHoyHble cpeAcTBAa MNMPOMEXKYTOYHOH  aTTecTaluM IO
TUCHUNINHE «XHMHUD)

[IpoMexyTouHass arrectauus MO AUCHUIUIMHE «XUMHSD» MPOBOAUTCA B
dopme sk3aMena. Kaxxplil 5K3aMeHAIIMOHHBINA OMJIET COCTOUT W3 TpeX 3aJaHuil:
1) Teopernueckoe 3agaHHEe B BHJE BOIPOCA U3 TEOPETUYECKOIO COAEpPKAHUA
OCHOBHOI'O M NPHUKJIAJHOIO MOJIYJIEH; 2) MPAaKTHYECKOE 3aJaHue (COCTaBIICHHE
YpaBHCHUN XHUMHUYECKHUX pEAKIUA C y4aCTUEM HEOPraHUYEeCKUX WU
OpraHUYECKUX BEILECTB, B T.4. LIENOYEK IPEBPALLICHUA U KAUECTBEHHBIX PEaKLUn
O0OHapYyKEeHUSI; XUMUYECKUX (OPMYJT HEOPTaHUYECKUX U OPTaHUYECKHUX BEIECTB,
B T.4. CTPYKTYPHBIX; 3aJaHus @10 HOMEHKJAaType HEOPraHUYeCKuX U
OpraHUYECKUX BEUIECTB; OLIEHKA U3MEHEHUs CKOPOCTH XMMHUYECKOW peakuuu U
HaIlpaBJEHUS CMEILECHHUS pPABHOBECHS C HCIOJb30BaHMEM npuHiuna Jle-
[Ilatenpe; OLIEHKA XUMHUYECKOrO0 cocTaBa MU OOOCHOBaHUE INPUMEHHMOCTHU
o0bekTa OMO- WU TexHocephl W T.I.); 3) pacueTHas 3agadya (pacyuerbl MO
YPAaBHEHUIO XUMUYECKHUX PEAKLU, pacueT MacCOBOM 10JIM (MAacChl) XUMHUYECKOTO
3JIeMEHTa (COEOUHEHMs) B MOJIEKyJle (CMEcH); ONpEeJesIeHue MpoCTenIIen
(GopMyJibl OpraHUYECKON MOJEKYJbl, UCXOJS U3 DJIEMEHTHOro cocraBa (B %);
pacyeTsl TEIIOBBIX 3(P(GEKTOB XUMHUYECKUX PEaKIUi; pacdyeTbl 3aBUCUMOCTH
CKOPOCTH XMMHUYECKON peaKUU OT KOHLIEHTPALMU U TEMIEPATYPHI U T.I1.).

[IpuBeneM nmpumep SK3aMEHALMOHHOTO OMJIeTa.

3ananue 1.

Kakoil pacTBOp HCHONB3YIOT MJIsI KAYECTBEHHOW PEKUHMH OIMPEACICHUS
XJIOPUIOB, OpOMUIOB, HoauaoB? Hamumure ypaBHEHHS peakiuil U 00OCHYWTE
OTBET.

3aganme 2.

JlaHa cxema npeBpaleHui.

C2HSOH Al203, 400"_) X1 KMnO4, H20, 0—20°_) X2 HBr (u30.), t_) X3 t_) STHH —
—>C2H4O

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

3aganme 3.

Onpenenure MaccoBBIE 10U XUMUYECKUX 3JIEMEHTOB B OKCHUJE AJTOMHUHUS
Al,O3 1 BbIpa3uTe UX B MPOLICHTAX.
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3ak/IoyeHue

Takum o6pa3om, (OHI OLIEHOYHBIX CPENCTB IO JUCIHUIUIMHE «XHUMUS»
COCTOMT W3 OLICHOYHBIX CpPEICTB TEKYIIEro, pyOex HOro (TeMaTU4ecKoro)
KOHTPOJIS ¥ 3aIaHUM IPOMEKYTOYHOM aTTECTALIAH.

B yueOHO-METOIMYECKOM KOMIUIEKCE NPHUBEACHBI NPHUMEPHI 3aJaHU,
KOTOPBIE SIBJLSIIOTCS MOAENbHBIMU. Kaxaplil mpenoaaBareiib, B CBOKO OYEPENb, B
pamMKax CBOEH METOAMYECKOHN NeATEIbHOCTH CaM MPOEKTUPYET U pa3pabaTbIBacT
cpeacTBa 00yueHUsl U KOHTPOJIS, a TAKKE BBIOMPAET METOBI U OPraHU3aLlMIOHHBIE
(dopMbI UCXOIs u3 OpraHU3allMOHHO-NIEAATOTMYECKUX yCIIOBUA
00pa30BaTeNbHOrO MpoLecca, COOCTBEHHOTO OIBITA, YPOBHS IOJATOTOBJIEHHOCTH
Y MOTHBALUU CTYJECHTOB.
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