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1. ITacnopT OLEHOYHBIX CPEACTB MO IUCHUNINHE «XUMHUSD)

Jns  ¢dopMupoBaHus, KOHTPOJIE UM OIEHKM pE3yJbTaTOB OCBOCHUS
00111e00pa3oBaTeIbHON TUCIUIUIMHBI «XUMHUs pa3paboTaHa cUCTeMa OI[CHOYHBIX
MeponpuaTuid, yuuThiBatomass TpedoBanuss DI'OC COO  (mpenmeTHbie
pesyabTathl) 1 GI'OC CIIO (0b6mmue u npodeccuoHaNbHbIE KOMIIETEHIINN).

B nmucuumivHe «XuMHS» K OCHOBHBIM OIEHOYHBIM  MEPONPUSITHIM
OTHOCATCA: 3aJlaHusl B TECTOBOM (popme, MpaKkTUYECKHUE 3aJaHusl Ha COCTABJICHHE
YpaBHEHHUH  peakiuii, Ki1accu@uKamuio ¢  HOMEHKIATYypy  XUMHYECKHX
COCMHEHHM, pacueTHble 3agaud, JabopaTopHble  pabOThl, MPAKTUKO-
OPUEHTUPOBAHHBIE 3aJaHus (pacuyeTHbIE M TEOpEeTHYECKHe). B mpukiagHbIx
MOJYJISIX B KaueCTBE OIICHOYHBIX MEPOIPHUSATUN TAKKE 3alUIAHUPOBAHBI KEHCHI U
y4€0HO-UCCIIEI0BATENBCKUE TPOEKTHI.

Peanuzanusi OlleHOYHBIX MEPONPUATHI M0 XMMUU 3aIlUIAHUPOBAHA B paMKax
TEKYIIET0, pyOexHOTO (TEMaTUYECKOT0) KOHTPOJIS U MPOMEKYTOUHOM aTTECTAlluU
1O TUCUUILIIUHE.

OcBoenue cojiepkaHusi yueOHOUM TUCHHUILITUHBL, IPEIYCMOTPEHHOM MPUMEPHOM
nmporpamMmoit 00111e00pa30BaTENbHON JUCITUTUTHHBI « XUMUS» 00ecreynBaeT
JOCTIKEHHE 00YUaIOIUMUCS CIEAYIOIINX PE3YJIbTaTOB:

- IPEAMETHBIX:
— chOpPMUPOBAHHOCTh TMPEJCTABICHUH O MECT€ XHMHUU B COBPEMEHHOMU

HAay4YHOW KapTUHE MHpa; MOHMMAHUE POJM XUMUHU B (OPMUPOBAHUU KPyro3opa u
(GYHKIIMOHAIBLHON IPaMOTHOCTH Y€JIOBEKa JIJIsl pEIIeHUsI TPaKTUYECKUX 3a]1a4;

— BIIQJICHUE OCHOBONOJIATAIOLIUMU XUMHUYECKUMHU IOHATUAMH, TEOPHUSIMH,
3aKOHAMH W  3aKOHOMEPHOCTSIMH; YBEPEHHOE IMOJb30BaHUE XHMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

— BJIAJICHUE OCHOBHBIMM METOJAaMHM HAYYHOTO IIO3HAHWS, MCIOJIB3yEMBIMU B
XUMUHU: HaOMIOIEHUEM, OINKMCAHUEM, HW3MEPEHHEM, OJKCIIEPUMEHTOM; YMEHHUE
oOpabaThIBaTh, OOBACHATH PE3YJIbTAaThl MPOBEACHHBIX ONBITOB U J€JIaTh BHIBOJBI;
TOTOBHOCTh M CIOCOOHOCTh NPUMEHATH METOAbl IO3HAHUS TPH PEIICHUU
IIPAKTUYECKUX 3a]1a4;

—  cOpMUPOBAHHOCTb yYMEHHS JaBaThb  KOJMYECTBEHHBIE  OLIEHKH U
MPOU3BOIUTH PACUETHI [0 XUMHUECKUM (HOpMyJIaM U YpaBHEHUSM;

— BJIaJICHHE TIpaBUJIaMU TEXHUKHA 0€30MacHOCTU MPU UCHOJIb30BAHUM XUMUYECKUX
BEIIECTB;



— c(hOPMHUPOBAHHOCTh COOCTBEHHOH IO3ULMU MO OTHOIIEHHIO K XUMHYECKOH
uHbOpMaInH, MTOTy4aeMOi U3 pa3HbIX HCTOUHUKOB;
- JINYHOCTHBIX:

— YyBCTBO TOPJOCTH W YBaXXCHHUS K HCTOPUU W JOCTIDKCHHSM OTCYECTBEHHOMU
XAMHUYECKOW HAYKH; XUMHYECKH TPaMOTHOE IOBEJCHHUE B TMPO(ECCHOHATBHOM
NCATENBHOCTA M B OBITY TpW OOpalleHMH ¢ XWMHYECKUMH BEIISCTBAMHU,
MartepuantaMy U MpoLecCcaMu;
— TOTOBHOCTHh K MPOJOJDKEHHIO OOpa30BaHHS W TOBBIINICHUS KBATU(QHUKALUN B
n30paHHO Tpo(deccCHoHaIbHON AesTeNbHOCTH M OOBEKTUBHOE OCO3HAHUE POJIU
XUMHYECKIX KOMITETCHIIUN B 3TOM;
— YMEHHE HCIIONb30BaTh JIOCTIDKEHHSI COBPEMEHHOW XWMHUYECKOH HAyKH H
XUMUYECKUX TEXHOJOTMHA MJIsi TOBBIMIEHHS COOCTBEHHOTO HWHTEIUIEKTYalbHOTO
pa3BUTH B BEIOPaHHOH MPO(ecCHOHANBHON JIesITeTbHOCTH;

- METanpeIMETHbIX:
— WCTOJB30BAHWE PA3IUYHBIX BHUJIOB TI03HABATEIBHOW JESATEIBHOCTH WU

OCHOBHBIX MHTEIICKTYAIbHBIX ONEpanuii (ITOCTAHOBKH 3a7a4yH, (OpMYTUPOBAHHSI
TUIIOTE3, AaHajdu3a W CHHTE3a, CpaBHEHMs, OOOOIIEHUS, CHUCTeMaTU3allNH,
BBISIBJICHUS TPUIHHHO-CJICICTBEHHBIX CBSI3EH, TIOWCKa aHaJIOTOB,
dbopMyIUpOBaHMs BBIBOJIOB) JUIsl PEIIEHUS MOCTABICHHOMN 3a/ay, MPUMEHEHHE
OCHOBHBIX METOJIOB TO3HAHUA (HAOIIOACHUS, HAYYHOTO OJKCIEPUMEHTA) JUIs
W3YUYEHUS! PA3JIMYHBIX CTOPOH XUMHUYECKUX OOBEKTOB M MPOIECCOB, C KOTOPHIMHU
BO3HHMKAET HEOOXOIMMOCTh CTAIKUBATHCS B MpodeccuoHanbHoM cdepe;

—  WCIOJIb30BaHUE PA3JIMYHBIX HWCTOYHHUKOB [IJISI TIONYYCHHUS XUMHYECKOUN
uH(OpMAIMU, YMEHHE OICHHTh €€ JOCTOBEPHOCTHh IS JTOCTHIKCHHS XOPOIIHUX
pe3yibTaToB B podeccruoHanbHol chepe.

Cucrtema OIEHOYHBIX MEPONPHATHH TIO0 XWMHU TPEACTABICHA B TACIOPTE
OIICHOYHBIX CpeACTB (Tabmnuia 1).



Tabnuna 1. [Tacopt OLIEHOYHBIX CPEJICTB MO JUCHUILIUHE « XUMUS»
Ne | Monyas / Paznen / Tema Pe3yabrar 00yueHust Tunbl OEeHOYHBIX MEPONIPUSATHI
| OcHOBHOe coepKkaHne
1 |Pa3gea 1. OcHOBBI DopMyJTHPOBATH 0a30BbIE
CTPOCHUS BeleCTBA NOHATHSA ¥ 3aKOHBI XUMMH
1.1 |Ctpoenue aToMOB CocTaBisATh XMMHUYECKUE 1. Tect «CTpOoeHHE aTOMOB XUMHUYECKHUX IEMEHTOB U
XMUMHYECKUX 3JIEMEHTOB U |(pOpPMYJIbI COETMHEHUI B IIPUPOJIa XUMHUUYECKOMN CBA3NY.
IIPUPOJIa XUMUUECKOHN CBA3U|COOTBETCTBUU CO CTEIIEHBIO 2. 3a1a4M Ha COCTABJIEHUE XUMUYECKUX (HOpMyI
OKHUCJIEHUS] XUMUYECKUX JIByXaTOMHBIX CO€IMHEHUH (OKCUOB, CYJIb(UIOB,
AJIEMEHTOB, HCXOMS U3 TUAPUIOB U T.I1.)
BAJICHTHOCTH U
AIEKTPOOTPULIATETBHOCTH
1.2 |[lepmoguueckwmii 3akoH 1 | XapakTepu3oBaTh xumudeckue |[IpakTHKO-OpHeHTHPOBAHHBIE TEOPETUUECKHIE 3a1aHNUS
tabnuua .M. MenzaeneeBa |31eMEHTHI B COOTBETCTBUM C UX |HA XapaKTEPU3ALMIO XUMHUYECKUX 3JI€MEHTOB:
MOJIOKEHHEM B TIepruoAndecKkoil |«MeTtammndeckue / HeMeTaLIMISCKUE CBOMCTBA,
CUCTEME XUMHUYECKHUX IEMEHTOB [3JIEKTPOOTPULIATEIBHOCTD U CPOJICTBO K MJIEKTPOHY
JI.1. MennaeneeBa XUMHYECKHUX DJIEMEHTOB B COOTBETCTBUE C UX
AJIEKTPOHHBIM CTPOCHUEM U ITOJIOKEHUEM B
NEPUOANYECKON CUCTEME XUMUYECKHX d1eMeHTOB J[. 1.
MenneneeBay
2 |Pa3znen 2. Xummnueckue CocrTaBasiTb ypaBHeHHS U KonTpoabnas padora




Ne | Monyas / Paznen / Tema Pe3yabTart 00yueHust Tunbl OEeHOYHBIX MEPONIPUATHI
peakumnu cxeMbl XUMHU4YecKnX peakuuii |«CTpoeHHe BelleCTBA U XUMHUYECKHE PeaKmum)
2.1 | Tumbl XUMHYECKHUX CocTaBisTh peakiuu 1. 3amaun Ha coCTaBlICHUE YPABHEHUN PEAKITU:
peakiui COCMHEHUS, PA3JIOKEHUSI, — COCIMHEHUS, 3aMEIICHIS, PA3JIOKCHHS, OOMEHa U
oOMeHa, 3aMelleHHUs], peaKkiuii ¢ ydacTHeM KOMIUIEKCHBIX COeIMHEHUH (Ha
OKHCIIUTEIIBHO- IpuUMepe TUAPOKCOKOMILIIEKCOB aTFOMUHUS U IIMHKA);
BOCCTAHOBUTEBHBIE PEAKIIUA U  |— OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN C
peakiuu UCIIOJIb30BaHUEM METO/Ia AJIEKTPOHHOTO OanaHca;
KOMILIEKCOOOpa3oBaHusl (Ha — C y4acTHEM KOMIUIEKCHBIX COCIMHEHUM (Ha IpuMepe
MpUMepe TUAPOKCOKOMILIIEKCOB  [TUIPOKCOKOMIIEKCOB IIUHKA U aJTFOMUHUSA).
QTIOMUHUS U IMHKA) C y4acTHeM (2. 3a1aun Ha pacueT KOJUYECTBEHHBIX XapaKTePUCTHK
HEOPTraHUYECKUX BEIIECTB MPOJIYKTa PEAKIIUH COCTUHEHUS; MACCOBOW HIIH
00BEMHOM JI0JIM BBIXO/1a MPOAYKTA PEAKIIUU COSAMHEHUS
OT TEOPETHUECKH BO3MOYKHOT'0; 00BEMHBIX OTHOIIEHUHN
ra3oB; KOJMYECTBEHHBIX XapAKTEPUCTUK UCXOIHBIX
BEILECTB U MPOYKTOB PEaKLnn; Macchl (00BEM,
KOJIMYECTBO BEIIIECTBA) MPOJIYKTA PEAKIIUU, €CITU OJHO U3
BEILIECTB JaHO B BUJIC PACTBOPA C OMPEICICHHON
MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA
2.2 |DNEeKTPOUTHIECKAS CocTaBIsSITh ypaBHEHUS 1. 3amanus HA COCTABJICHUE MOJICKYJISIPHBIX U MOHHBIX

JIACCOIIMAIINS 1 MOHHBIN

XUMHUYCCKHX pCaKIIM1 HOHHOI'O

pEaKLUMi ¢ y4aCTUEM OKCUAOB, KUCIOT, OCHOBAHUM U




Ne | Moayas / Paznea / Tema Pe3yabTar 00yueHnust THnbI OLEHOYHBIX MEPONIPUATHH
oOMeH oOMEHa ¢ y4acTHeM COJIEN, HOHHBIX PEAKIMM THUIPOJIN3a COJIEH,
HEOpPraHWYECKUX BELIECTB YCTaHOBJICHUE U3MEHEHUS KHUCIOTHOCTH CPEBI.
2. JIaGopartopHas pabdota «Peakuuu rugponusza»
3 |Pa3nmen 3. CTpoeHue u HccnepoBath cTpoeHHE U KonTtpoJsbHas padora «CBoiicTBa HEOPraHM4YeCKUX
CBOMCTBA CBOVCTBA HEOPraHUYECKUX BeleCTB
HEOPraHN4eCKHUX BELIEeCTB (BelleCTB
3.1 |Knaccuduxarnms, Knaccugpunuponats 1. Tect «HoMeHKnaTypa 1 Ha3BaHHE HEOPTaHUYECKHUX

HOMEHKJIaTypa U CTPOEHUE
HEOPTaHUYECKUX BEIIECTB

HCOPIraHNYCCKHC BCIICCTBA B
COOTBCTCTBUU C UX CTPOCHUCM

BEIIECTB UCXO/IS U3 UX XUMHUUECKON (POPMYJIbI TN
COCTaBJICHHE XUMHUYECKON (DOPMYJIIBI HCXOMS U3
Ha3BaHUS BELECTBA MO MEXTYHAPOIHON HIIN
TPUBHUAIIBHOW HOMEHKJIATYPE.

2. 3ajauu Ha pacyeT MacCOBOM J0JIA (MACChI)
XUMHUYECKOT'0 3JIEMEHTAa (COeIUHEHUS) B MOJIEKYJIe
(cmecn).

3. IlpakTHueckue 3aJjaHus MO KIacCU(pHUKaIUH,
HOMEHKJIaType U XUMUYECKUM (opMyiaM
HEOPTraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB.

4. IIpakTrueckue 3a1aHUs HAa ONIPEACICHUE XUMUYECKOU
AKTUBHOCTHU BEILIECTB B 3aBUCUMOCTHU BUJIa XMMHUYECKOM
CBSA3U U THIA KPUCTALIMYECKON pEeIETKN




Ne | Moayas / Paznea / Tema Pe3yabTar 00yueHnust THnbI OLEHOYHBIX MEPONIPUATHH
3.2 |DU3NKO-XMMHYECKHUE VYcraHaBauBaTh 3aBUCUMOCTh 1. Tect «OcoOECHHOCTH XUMHYECKUX CBOMCTB OKCHJIOB,
CBOMCTBA HEOPTaHUYECKUX |(PUBUKO-XMMUYECKUX CBOMCTB  |KHCIJIOT, OCHOBaHUM, aM(DOTEPHBIX THIPOKCUIIOB U
BEILIECTB HEOPTraHUYECKUX BEIIECTB OT COoJICI».
CTPOCHUS aTOMOB U MOJIEKYJ, @ |2. 3alaHUs HAa COCTABJICHUE YPABHEHUN XUMHUYECKUX
TaKK€ THUINA KPUCTAUIMYECKOW  [pEeaKUUid C y4aCTUEM MPOCTHIX U CI0KHBIX
pelIeTKu HEOPTraHMYECKUX BEILIECTB: OKCUJIOB METAILIOB,
HEMETAJIOB U aM(POTEPHBIX HIEMEHTOB;
HEOPTaHUYECKUX KUCJIOT, OCHOBaHUM U aM(OTEPHBIX
TUIAPOKCUIOB, HEOPTAHUYECKUX COJIEH,
XapaKTEPU3YIOIINX WX CBOMCTBA M CLIOCOOBI MOTYUYCHHUSI.
3. [IpakTUKO-OPUEHTUPOBAHHBIE TEOPETUUECKHUE 3aJaHUS
Ha CBOWCTBA U MOJIYYEHUE HEOPraHUYECKUX BEIIECTB.
4. JJabopaTopnas pabota «CBoICTBa METAJIOB U
HEMETAJIOB)»
3.3 |[Ipou3BoACTBO OO60CHOBBIBATh 3HAYEHUE U [IpakTUKO-OpUEHTUPOBAHHBIE 3aJaHUS 10 COCTABICHUIO

HEOPTaHUYECKHUX BEILIECTB.
3Ha4YeHUE U IPUMEHEHUE B
OBITY ¥ Ha POU3BOJICTBE

MPUMEHEHUE HEOPTAaHUUECKUX
BEIIIECTB B OBITOBOM 1
MIPOU3BOJACTBEHHOM
JESTEILHOCTH YeJIOBEKA UX
(U3UKO-XUMHUUCCKUMHU
CBOMCTBaMU

XUMHUYCCKHUX peaKuHﬁ C Y4aCTHEM HCOPIraHNYCCKUX
BCUICCTB, UCITIOJIb3YCMBIX IJId UX I/IIIGHTI/Iq)I/IKaL[I/II/I n
IMPOMBINIIJICHHBIX crioco0oB IMOJIyUCHUA




Ne | Moayas / Paznea / Tema Pe3yabTar 00yueHnust THnbI OLEHOYHBIX MEPONIPUATHH
4 |Pa3zpen 4. Ctpoenue n HccaenoBath cTpoeHne u Kounrtpoabnas padora
CBOIICTBA OPraHMYeCKHUX |CBOHCTBA OPraHNYeCcKHX «CTpoeHHe H CBOHCTBA OPraHNYeCKHX BeleCTB
BellecTB BellecTB
4.1 |Knaccuduxkanus, crpoenue |Kiaccugpuuuposatsb 1. 3amaHus Ha coCTaBJIEHWE HA3BAHUN OPraHUYECKUX
Y HOMEHKJIaTypa OpraHUYECKHUE BEIIECTBA B COEIMHEHMI 110 TPUBUATIBHON WIIM MEXAYHApOAHON
OpPraHUYECKUX BEILECTB COOTBETCTBUH C UX CTPOCHHUEM  |CHCTEMaTHYE€CKOH HOMEHKIIAaType
2. 3a1aHus Ha COCTABJICHUE MOJIHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (hOpPMYJI OpTaHUUECKHUX BEIIECTB
OTJICIBHBIX KJIACCOB
3. 3amauun Ha onpeaeeHne npocTeie GopmMyibl
OpPraHUYECKOM MOJIEKYJIbI, UCXOS U3 JIEMEHTHOIO
coctana (B %)
4.2 |CoicTBa OpraHMYecKuX |YcTaHaBIMBAaTh 3aBUCUMOCTh 1. 3amaHus Ha cOCTaBJIEHWE YPAaBHEHUN XUMUYECKUX

COEeIMHEHUN

(U3UKO-XUMHUYECKUX CBONCTB
OPraHMYECKHX BEIIECTB OT
CTPOCHUS MOJICKYJT

peaKuui ¢ y4aCTUEM OPTaHUYECKUX BEILIECTB Ha
OCHOBAaHHUHU MX COCTaBA U CTPOCHHS.

2. 3ajaHus HA COCTaBJIEHNUE YPAaBHEHUN XUMUYECKUX
pEeaAKLMM, WLUTIOCTPUPYIOIIUX XUMUYECKUE CBOMCTBA C
YYETOM MEXAHU3MOB IIPOTEKAHUS TAHHBIX PEAKIIUN U
TEHETUYECKOU CBSA3M OPraHUYECKUX BEUIECTB Pa3HBIX
KJIaCCOB

3. PacueTHbIe 3a/1auu 110 YPAaBHEHUSAM PEAKIIUN C




Ne | Moayas / Paznea / Tema Pe3yabTar 00yueHnust THnbI OLEHOYHBIX MEPONIPUATHH
Y4aCTHEM OPTaHMYECKHUX BEIIECTB.
4. JlaboparopHnas padota «[lomydyeHnue sTuneHa u
U3y4EHUE €r0 CBOMCTBY»

4.3 |Oprannueckue BeuiectBa B |OO0OCHOBBIBATh 3HAUEHUE U [IpakTHKO-OpHEHTUPOBAHHBIE 33JAHUS 10 COCTABJICHUIO
KU3HEIEATEIIBHOCTH IPUMEHEHUE OPraHUYECKUX XUMHUYECKUX PEAKIUI C YYaCTUEM OPraHUYECKUX
yenoBeka. [[pon3BoicTBO U |BElIECTB B OBITOBOI U BELECTB, UCIOJIb3YEMbIX JJIs1 UX UICHTU(PHUKALUY B
PUMEHEHUE OPTraHUYECKUX [IPOU3BOJICTBEHHON OBITY W MPOMBILIJIEHHOCTH.

BEILECTB B NEeATEIbHOCTH YEJI0BEKa UX
IPOMBIIIIEHHOCTH (PU3UKO-XUMHUYECKUMU
CBOMCTBaMU
5 |Pa3ngen 5. Kunernueckune |HMcciienoBarb paBHOBecHe U KonTpoabnas padora
U TEPMOAUHAMHMYECKHE  [CKOPOCTb XMMH4YECKHX «CKOpPOCTh XUMHUYECKOH peaKkuuu U XUMHYECKoe
3aKOHOMEPHOCTH peakuuii paBHOBeCHE»
NMPOTEKAHUSA XMMHUYECKUX
peakuui

5.1 |Kunernueckue Uccnenosars BIusiHUE 1. JlabopaTtopHas paboTta Ha BEIOOD:

3aKOHOMEPHOCTH KOHLEHTpAIMK pearupymux |— «OnpeneneHrne 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT

MPOTEKAHUS XUMUYECKUX
peakuuii

BEILIECTB U TEMIIEPATypPbI HA
CKOpPOCTb XUMHUYECKUX PEAKLIHIA

KOHIICHTPAIIUU PEarupyroInX BEIICCTBY;
— «OmnpeneneHne 3aBUCUMOCTHA CKOPOCTH PEAKIIMU OT

10




Ne | Moayas / Paznea / Tema Pe3yabTar 00yueHnust THnbI OLEHOYHBIX MEPONIPUATHH
TEMIIEPaTypPbD».
2. IIpakTHKO-OPUEHTUPOBAHHBIE TEOPETUUECKUE 3aTAHMS
Ha aHanu3 (PaKTOPOB, BIMSIOLINX HA U3MEHEHHE
CKOPOCTH XMMUYECKON peaKuu
5.2 |TepmonuHamuueckue HccenenoBars BIMSIHUE 1. 3amaun Ha pacyeTsl TEMIOBBIX Y3PPEKTOB XUMUIECKUX
3aKOHOMEpPHOCTHU U3MEHEHUS KOHLIEHTPALUH peakuuii ¥ onpeielIeHne TUIa peakliuu (1o TEIIOBOMY
POTEKaHUSI XMMUYECKUX  |BEIIECTB, PEAKIIMH CPEbI U 3¢ dexTy: 3K30- U FHITOTEPMHUUECKUE).
peakuunii. PaBHoBecue TEMIIEPATYPbl HA CMEIICHUE 2. ITpakTUKO-OpHEHTUPOBAHHBIEC 3aIAHUS HA
XUMUYECKUX PEeaKIUil XUMUYECKOTO PAaBHOBECHS npuMeHenue npunuumna Jle-Illarense mist Haxo)aeHus
HaIIPABJICHUS] CMEILECHUS PABHOBECHSI XUMUYECKON
peakuuu 1 aHaiau3 GakTopoB, BIMSIONIMX HA CMELEHUE
XUMHUYECKOTO PABHOBECHS.
3. JlabopatopHas pabota «3yueHue BIUsIHUSL
pa3anyYHbIX (PAaKTOPOB HA CMEILIEHUE XUMUYECKOTO
PaBHOBECUS»
6 |Pa3gexn 6. [IlucnepcHsbie HccaenoBath qucnepcHbie KonTpoabHas padora no reme «lucnepcuoie
CHCTEMbI CHCTEMBI CHCTEMBbD)
6.1 |ucnepcHble CHCTEMBI U PaznuyaTe nctuHHbBIE pacTBOpHI, |1. 3agaun HA IPUTOTOBJIEHNUE PACTBOPOB.

(bhakToOphl UX YCTOMUYUBOCTH

KOJUTOUTHBIC PACTBOPHI U
rpyOOUCIIEpCHBIE CUCTEMbI Ha
OCHOBE XUMUYECKOTO

2. ITpakTUKO-OpUEHTUPOBAHHBIE PACUETHBIC 3aJaHUS HA
JIMCIIEPCHBIEC CUCTEMBI, HUCTIOJb3yEeMbI€ B OBITOBOM U
MIPOU3BOACTBEHHOU JIESITEILHOCTH YEJIOBEKA.

11




Ne | Moayas / Paznea / Tema Pe3syabrar 00yuenus THnbI OLEHOYHBIX MEPONIPUATHH
AKCIIEPUMEHTA
6.2 |MccnenoBaHue CBOWCTB Uccnenosars Ghuzuko- JlaGoparopHas paboTa (Ha BBIOOD):
JUCTIEPCHBIX CUCTEM XUMUYECKHE CBOMCTBA — [IpuroToBiieHre pacTBOPOB;
pa3IMYHBIX BUJOB JUCIIEPCHBIX |— McciienoBanne AUCIEPCHBIX CHCTEM.
CUCTEM
7 HccaenoBarhb cBoiicTBa
Paszpnen 7. KauecTBeHHBbIE
OPraHMYecKux 1
peakunu O0OHapyKeHHU S
HEOPraHN4eCKUX BellecTB ¢
OPraHuYecKuX 1
HCI0JIb30BaHHEM
HEOPTraHMYeCKHUX BellecTB .
Ka4eCTBEHHbIX peaKIui
7.1 |OGHapyxeHue HccnenoBars kaueCTBEHHBIE 1. JlabopatopHas pabota (Ha BBIOOD):
HEOPraHUYECKUX KaTUOHOB |pEAKIUH HEOPTaHUYECKUX — AHanmuTHYecKue peakiuu KatTuoHoB [-VI rpymnm;
Y aHUOHOB BEILIECTB — AHaJIUTUYECKUE PEAKIIUU AHUOHOB.
2. IlpakTrueckue 3a1aHusl Ha COCTABIICHUE YPABHEHUI
peakiuii o0Hapy>keHust KaTuoHoB [-VI rpynm u
AHUOHOB, B T.Y. B MOJIEKYJISIpPHOM U HOHHOU (popMax.
7.2 |OGHapyxeHue UccnenoBarh kauecTBEHHBIE 1. JTaGopatopHast pabota (Ha BEIOOD):

OpPraHUYCCKHUX BCIICCTB
OTACIBbHBIX KJIaCCOB C
HCIIOJIb30BaAaHHUECM

PEAKLIMU OPraHUYECKUX
COEIMHEHUN OTJEIIbHBIX KJIACCOB

— KauecTBeHHbBIE peakliMy Ha OTJEJIbHBIE KIIACCHI
OPTaHUYECKUX BEIIECTB;
— KauecTBeHHBIN aHAIU3 OPraHUYECKUX COEAUHEHUH 110
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Ne | Moayas / Paznea / Tema Pe3syabrar 00yuenus THnbI OLEHOYHBIX MEPONIPUATHH
KauE€CTBEHHBIX PEAKIIUMA (GyHKIIMOHATBHBIM TPYIIITaM.
2. IlpakTryeckue 3alaHusl HA COCTABIICHHE
KaueCTBEHHBIX PEaKIINil OOHAPYKEHUSI OPTaHUYECKUX
COEIMHEHUN
Il | [IpodeccuoHaILHO-OPHMEHTHPOBAHHOE COAEPKAHNE (COAEPKAHNE MIPUKJIATHOTO MOTYJIs)
8 |Pa3men 8. OueHuBaThb NMOCJEICTBUSA 3amura Keiica (c yuyeTom Oyayumei
Xumus B ObITY U OBITOBOM M NMPON3BOJACTBEHHOI (MPodecCHOHAILHON AeSITeJIbHOCTH)
NPOM3BOACTBEHHOMI AeSITeJIbHOCTH YeJI0BEKA C

JACHATECIIbHOCTH Y€/10BCKAa

MO3UIHNH DKOJOTHYeCKOH
0e30macHOCTH

Xumus B ObITY H
IIPOU3BOJICTBEHHON
NESATEIBHOCTH YEI0BEKA

OneHuBaTh NOCICACTBUS
OBITOBOI Y MPOU3BOJCTBEHHOMN
JIEATEILHOCTH YEJIOBEKa C
MO3UILIMM PKOJIOTHUECKOM
0e301macHOCTH

Keiic (c yuetom Oyayiei npodeccuoHAIbHOM
JEATEIIbHOCTH )

Bo3moxHBIE TEMBI KEHCOB:

1. [ToTerienne kMMaTa u BBICBOOOXKIEHHE Ta30BbIX
TUAPATOB CO JIHA OKEaHa.

2. Bynymme marepuansl JUisl aBUa-, MAlllMHO- U
pruOOPOCTPOCHHS.

3. HoBble MaTepuasl JJ1s1 COJTHEUHBIX OaTapeu.

4. JlekapcTBa Ha OCHOBE PACTUTEIBHBIX MTPENapaToB
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Ne | Monyas / Paznen / Tema Pe3yabTart 00yueHust Tunbl OEeHOYHBIX MEPONIPUATHI
9.1 |Pa3gen 9.1. UccaenoBanue |HTEpnpeTnpoBaTh 3amuTa y4eOHO-HCCIe0BATEIbCKOI0 MPOEKTa (C
U XUMHUYECKUI aHAJIN3 XMMHYECKHE MPOUecChl U yueToMm Oyayuueii npogecCHOHAJIBLHOM eI TeJIbHOCTH)
00beKTOB OHOC(hepbI siBJieHus B Ouocgepe
9.1.1 |OcHoBBI J1abopaTOpHOU BBINOMHATH NOJHBIN TUKI 1. JlabopatopHas pabota «OCHOBBI 1a0OpPaTOPHOMA
MPaKTUKH B AKCIIEPUMEHTAILHOTO PAKTUKID.
podeccuoHaNbHbIX UCCleIoBaHUs ¢ coOmoieHreM |2. TUnoBble pacyeThl 10 TEMaTHUKE IKCIIEPUMEHTA.
nabopaTtopusiax npaBu1 O6e3omacHOro obpaiieHus |3. 3aga4u Ha BEIYMCIICHUE CPEAHETO 3HAUCHUS
C BEILIECTBAMHU U JTAOOPATOPHBIM |IKCIIEPUMEHTAIIBHBIX JAHHBIX, IOTPEITHOCTH.
000pyI0BaHUEM 4. IlpencraBneHne pe3yabTaToB KCIIEPUMEHTA B
paznmuuHo popme (Tabiuna, rpaguk, OTYET, TOKIIA,
pe3eHTaIus).
9.1.2 | Xumuueckuii ananus npo6 |MccnenoBats XuMudecKui 1. Tect «CBOMCTBA K COCTAB BOABD.

BO/JbI

COCTaB MpoO BOJIbI

2. 3aganne « XMMHUYECKHI COCTaB BOJBI, TUII BOJBI H
CITOCOOBI €€ MPUMEHEHUS» (C UCITOTh30BAaHUEM
HOPMAaTUBHBIX JOKYMEHTOB).

3. [IpakTHKO-OpUEHTHPOBAHHBIE TEOPETUICCKUC 3aTaHUS
Ha COCTaB BOJIbI U CITIOCOOBI BHIPAYKEHUSI KOHIIEHTPALIUM U
nepecyeT KOHIEHTPAIMH (C UCTI0JIb30BAHUEM
HOPMATHUBHBIX JIOKYMCHTOB).

4. JJaboparopHnast pabota Ha BBIOOD:

— OuncTKa BOJBI OT 3arps3HCHHUIM;
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Moayas / Paznen / Tema

Pe3yabTar 00yueHnust

THnbI OLEHOYHBIX MEPONIPUATHH

— Onpenenenue pH BosbI U €€ KUCIOTHOCTH;
— OnpenenexHue KECTKOCTH BOJIBI M CIIOCOOBI €€
yCTpaHEHHUS

9.1.3

XUMHUYECKUN KOHTPOJIb
KayeCcTBa MPOAYKTOB
MATaHUS

HCCHGILOB&TB XUMHUYECKUI
COCTaB IIPOAYKTOB ITNTAHUA

1. Tect «Opranndeckue U HEOPraHMYECKUE BEUIECTBA,
BXOJSIIUE B COCTAB MPOTYKTOB MUTAHUSD.

2. IIpakTUKO-OpUEHTUPOBAHHBIC 3aJaHUS 110
KYJIMHAPHON TEMATHKE.

3. JJabopartopHas paboTa (Ha BIOOD):

— OOHapyXeHue HUTPATOB B MPOJIYKTaX MUTAHUS;

— WccnenoBanre NpoayKTOB MUTAHUS HA HAJTUYKE
yTJIeBOOB (MyKa, TBOPOT, MOJIOKO, HOTYpT) Ha HAJIMYUE
YIJIEBOJIOB (Kpaxmall, IJIF0K03a, caxapo3a)

9.14

XHUMHUYECKHUHN aHAIU3 TTPO0
TIOYBBI

Hccnenosath XMuMUYECKUN
COCTaB MpOO MOYBHI

1. Tect no TeMe « XMMUYECKHI COCTaB HEOPTAHUYECKUX
U OPTaHUYECKUX YI00PEHUNY.

2. 3amanne «B3anMOCBs3b cocTaBa IOYBBI, THIT ITIOYBBI U
€e Ha3HAYCHUS.

3. JTaGopartopHas paboTa (Ha BEIOOD):

— OOGHapyXeHHe HeOpraHMYECKUX MpUMeceit B mpobdax
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Ne | Monyas / Paznen / Tema Pe3yabTart 00yueHust Tunbl OEeHOYHBIX MEPONIPUATHI
ITOYBHI;
— Onpenenenue pH BogHOM
BBITSDKKH ITOYBBI, €€ KUCJIOTHOCTH U IIEJIOYHOCTH
9.1.5 |UccnenoBanne 0OLEKTOB HUccnenoBats XUMHYUECKUN YueOHo-ucciae0BaTeIbCKUI TPOCKT B 00J1aCTH

ouochepsl

cocTaB 00bEKTOB OHOCc(hepsl Ha
IpUMEPE MPOTYKTOB MUTAHUSA,
BOJIBI 1 TIOYBBI

UCCIIeIOBaHUsI OOBEKTOB OMOCHEpHI.

Bo3MoxHBIE TEMBI IPOEKTOB:

1. UccnenoBanne coctaBa MUHEPAIBHOM BOJIBI U
PEKOMEHAIMH T10 €€ UCTIOIb30BaHUIO.

2. HccnenoBanre pa3pymaromero 1eMCcTBUS IPUPOJHON
BOJIbI HA CTPOUTEIIbHBIC MATEPUAIBI.

3. CocTaBieHue MpOeKTa [IBETHUKA/Oropoaa/cana B
3aBUCUMOCTH OT COCTaBa MpOaHaIN3UPOBAHHBIX ITOYB.
4. CocraBlieHHE COQTAaHCUPOBAaHHOTO MEHIO Ha JIEHb
(HEenemn0) B 3aBUCUMOCTH OT COJICPKaHUS XUMHUYECKUX
MaKpoO U MUKPODJIEMEHTOB B MPOAYKTAX MUTAHUSI.

5. UcciemoBanne KayecTBa MUTHEBOM BOJIBI.

6. UccnenoBanue npoO BOJOIPOBOIHON BOJIBI Ha
MpeIMET YCTPaHEHUS KECTKOCTH.

7. YcTpaHeHHUE )KECTKOCTH BOJbI B
CEJILCKOXO3SIMCTBEHHON AESATSIILHOCTHU
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Ne | Moayas / Paznea / Tema Pe3yabTar 00yueHnust THnbI OLEHOYHBIX MEPONIPUATHH
9.2 |Pa3nen 9.2. UccnenoBanue UHTEpnpeTHpOBATH Y4eOHO-HCCIEI0BATENBCKUI MPOEKT (C y4€eTOM
U XUMUYECKUIN aHAJIN3 XMMHYECKHE MPOUecChl U Oynyuieit mpogecCHOHAILHOM 1€ TEeJIHbHOCTH)
00BbEKTOB TeXHOC(epbI sIBJICHUA B TexHochepe
9.2.1|OcHOBBI J1abOpaTOpHOU BBINOMHATH NOJHBIN TUKI 1. JlabopatopHas pabota «OCHOBBI 1a0OpPaTOPHOMA
MPaKTUKH B AKCIIEPUMEHTAILHOTO PAKTUKID.
npohecCuOHATBHBIX UCCleIoBaHUs ¢ coOmoieHreM |2. TUnoBble pacyeThl 10 TEMaTHUKE IKCIIEPUMEHTA.
nabopaTtopusiax npaBui1 O6e3omacHOro obOpaieHus (3. 3aga4u Ha BEIYMCICHUE CPEHETO 3HAUCHUS
C BEIIIECTBAMH U JIAOOPATOPHBIM |IKCIIEPUMEHTAIBHBIX JaHHBIX, TOTPEITHOCTH.
000pyI0BaHUEM 4. IlpencraBneHne pe3yabTaToB KCIIEPUMEHTA B
paznmuuHo popme (Tabiuna, rpaguk, OTYET, TOKIIA,
pe3eHTaIus).
9.2.2 | Xumnueckuit ananus npo6 |MccnenoBats XuMudecKkui 1. 3amauun Ha onpeeneHrne METAIJIOB, HEOPTAHUYECKUX

TEXHUYECKOMN BOJIBI

COCTaB MPOO TEXHUYECKON BOIBI

AQHMOHOB U OPTAaHUYECKHX BEIIECTB B TEXHUYECKOU BOJE
pa3HOro Ha3HAYECHUS.

2. ITpakTUKO-OpHEHTUPOBAHHBIE TEOPETUUECKUE 3aTaHUS
Ha COCTaB BOJIbI U CITIOCOOBI BHIPAXKEHUS KOHIIEHTPALUM U
nepecyeT KOHIEHTPAIMH (C UCTI0JIb30BAHUEM
HOPMAaTUBHBIX JOKYMEHTOB).

3. 3aganne « XUMHYECKHUM COCTaB TEXHUYECKOM BOJBI,
THII BOJIBI ¥ CITIOCOOBI €€ IPUMEHEHUSD (C
MCIIOJIb30BaHUEM HOPMATUBHBIX IOKYMEHTOB).
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Moayas / Paznen / Tema

Pe3yabTar 00yueHnust

THnbI OLEHOYHBIX MEPONIPUATHH

4. JTabopaTopnas pabota (Ha BEIOOD):
— OnpenenexHue XJIOPUIOB METOJOM TUTPOBAHUS B
TEXHUYECKOH BOJIE;

- Onpeﬂeﬂe}me ’)KECTKOCTU TEXHUYECCKOM BOJABI MCTOIOM

TUTPOBAHUA

9.2.3

XUMHUYECKUN KOHTPOJIb
KayeCcTBa BO3ayXa

HccaenoBath COACPIKAHUC
YIUICKHCJIOTO I'a3a B BO3YXC

1. Tect mo TeMe « XMMUYECKHM COCTaB aTMOC(EPHOTO
BO3/lyXa U BO3JlyXa paboueil 30HbI.

2. ITpakTUKO-OpUEHTUPOBAHHBIC 3a/1aHUS HA
XUMHYECKUI aHaIn3 COCTaBa BO3AyXa.

3. JTaGoparopHas padota «OnpeaeneHue coaep:Kanus
YIJIEKHUCIJIOTO Ta3a B BO3AYXE

MTOMEIIEHUSI DKCIIPECC-METOIOM)
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Moayas / Paznen / Tema

Pe3yabTar 00yueHnust

THnbI OLEHOYHBIX MEPONIPUATHH

9.24

XUMUYECKUI aHaIu3 Mpoo
MaTepUajIoB CTPOUTEIHHO-
pecTaBpallnOHHON
NESTEIIBHOCTH U JU3aiiHa

HccnenoBars mpoObI
MaTepHUaIoB CTPOUTEIIBHO-
pecTaBpallMOHHOMN JEATEIbHOCTH
U qu3aiHa

1. ITpakTUKO-OpUEHTUPOBAHHBIE 3aTAHUSA 10
XUMHUYECKOMY aHAIIM3Y MPOO MaTepHaioB CTPOUTEIHLHO-
pecTaBpallMOHHON JeSTEIHLHOCTH U JU3aiiHa.

2. JJabopatopHas padota (Ha BEIOOD):

— W3roToBnieHue kpacok (moadop MUrMeHTOB U
CBSI3BIBAOIIUX BEIIECTB);

— MccnenoBanne CBOMCTB BSKYIIUX BEIIECTB Ha
npuMepe rurca

9.25

Hccnenosanne 00bEKTOB
TEeXHOC(EPbI

HUccnenoBaTts XUMUYECKUN
cocTaB 0OOBEKTOB TEXHOCHEPHI
Ha MPpUMEPE TEXHUYECKOU BOBI
1 MaTepHUajoB CTPOUTEIIHHO-
pecTaBpallMOHHOMN JeATEIbHOCTH
U Jn3aiHa

YueOHo-ucciaea0BaTeIbCKUI TPOEKT B 00J1aCTH
UCCle0BaHUsI OOBEKTOB TEXHOCHEPHI.

Bo3MoxHBIE TEMBI IPOEKTOB:

1. KoHTpob KauecTBa TEXHUYECKOW BOJIbl PA3HBIX BHIOB
B cooTBeTcTBUM ¢ MeToaukamu o ['OCT.

2. Co3naHne IEKOPATUBHOM MITYKATypPKHU.

3. IIurMeHTHl B U3€INUIX U3 CTEKIIA.

4. MccrnenoBaHue pa3pylIaroliero ICUCTBHS BOJIbI Ha
CTPOUTENbHBIE MAaTEPUAIBI.

5. OneHKa coCTOSTHUS BO3/IyXa pabouei 30HbI
crieruanycTa (TEXHOoJIora, CTPOUTENS U T.I1., C YIYETOM
obsact npodeccnoHanbHON ACATEILHOCTH) B
COOTBETCTBUM C HOPMATUBHBIMU JJOKYMEHTAMU
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2. OueHoYHbIE CpeCcTBA M0 TUCHUILINHE « XHMHS»

2.1. OuneHouyHble CpeACTBA TeKYHIEr0 KOHTPOJIS MO JUCHUILUIUHE
«XuMHUA»

Tekymuii KOHTPOJIb PE3yJIbTATOB OOYYEHUS] MOXKHO OCYILECTBIISThH
pPa3IMYHBIMH METOAAMU M C TMOMOUIBIO Pa3JIMYHBIX OLIEHOYHBIX cpeAcTB. [lo
JUCHUIUINHE «XHUMHS» B KaU€CTBE CPEJICTB TEKYLIErO KOHTPOJISI HMPUMEHSIOTCS
BOITPOCHI JIJI1 OPTaHU3AIMU YCTHOTO U MMCbMEHHOTO OMpPOCca, CUCTEMBI 3aJJaHUI B
TECTOBOM dopme, 3a7auu U YNPAXKHEHUs, IPAKTUKO-OPUECHTUPOBAHHbBIC 3a1aHUS
(TeopeTuveckue, pacueTHbIC, CUTYaIlMOHHBIC), TAOOpAaTOPHBIE PAOOTHI U IPyTHE
OIICHOYHBIE MEPOIIPHUSATHSI.

2.1.1. Cucrembl 3a1aHuii B TeCTOBOM Gopme

Tema 1.1 «CTpoeHrE aTOMOB XUMHYECKUX
Ha3zBanue TeMbl 3JIEMEHTOB U MPUPOJIa XUMUUYECKON CBS3U»

Pesynbrar 00ydyenust | CocTaBisiTh XUMUYECKHE (HOPMYJIBI COCTMHEHUN
B COOTBETCTBHUM CO CTEIEHBbIO OKHUCJIEHUSA
XUMHYECKUX DJIEMEHTOB, HCXOS U3 BAJICHTHOCTH
Y DJIEKTPOOTPHULIATEILHOCTH

OO011e KOMITIETEHIIAN OK 01

Bri0epure 01MH NPaBWIbHBIN OTBET:

1. Atombl C 1 Si UMEIOT OAMHAKOBOE YHCIIO:

A) HEUTPOHOB B sJIpe

b) sHepreruueckux ypoBHen

B) 371€KTpOHOB Ha BHEIIHEM SHEPI€TUYECKOM YPOBHE
I') sanekTpoHOB

2. B psany xumudeckux snemeHToB Li—-Be—B—C merannuueckue cBoiicTBa:
A) ycunuBaroTcs

b) ocnabeator

B) He mensoTcs

I') u3menstoTCs NepuoaNIECKU

3. K s-ayieMeHTaM OTHOCHUTCS:

A)K

b) S

B) Fe

I') Br
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4. Ilytem coenuHeHUs aTOMOB o1 HoMepoM 11 u 17 oGpasyercs BelecTBo

C XMMHUYECKOU CBSA3BIO:
A) nonHou
b) xoBaneHTHO! MOISIPHOM
B) xoBaneHTHON HEMOJsIpHON
I') meTammmueckoit

5. {KOJIHIIGCTBO QJICKTPOHOB B AaTOMC; KOJIHMYCCTBO OHCPICTHYCCKHUX

yp0BH€I?I; KOJIMYCCTBO OJJICKTPOHOB Ha IIOCIICAHEM OJOHCPICTHUYCCKOM YPOBHC,

KOJIMYECTBO MPOTOHOB B SJIPE aTOMa} COOTBETCTBYET

A) HOMepy nepuoja

b) Homepy rpynisl

B) nopsiaikoBoMy HOMEpY

6.{xmopuny Oapus, aiMasy, aMMHAaKy, CEPHOM KHUCIIOTE } COOTBETCTBYET

A) noHHas XUMHUYECKasi CBA3b

b) koBasieHTHas MOsIpHAS] XUMUYECKAsI CBSI3b

B) xoBasieHTHas HETIOISIPHAS XUMHYECKas CBS3h

7. {cBsi3b, 00pa30BaHHAs 3a CUET 00pa30BaHUS OOIIUX AIEKTPOHHBIX Map;
CBsI3b, 00pa30BaHHas 3a cueT 0000IECTBICHUSI BAJICHTHBIX AJICKTPOHOB; CBS3b,
o0pa3oBaHHAs 3a CUET NEKTPOCTATUUECKUX CUJI MPUTSKEHUS | HAa3bIBACTCS

A) noHHOMU

b) Mmetamnuueckoit

B) xoBaneHTHOMU

8. {B mOpsIiIKe BO3pACTaHUSI METALTUYECKUX CBOICTB; B MOPSIIKE yObIBaHUS

paaryca aTOMOB; B TIOPSIIKE BO3pACTaHUS KUCIOTHBIX CBOMCTB JICTYUHX
BOJOPOJIHBIX COSIUHEHUH } 3JIEMEHTHI PACITONIOKEHBI B PSTY

A) K, Ca, Sc

b) Al, Mg, Na

B)F,Cl, 1

9. Kakoe u3 cyxnenuii BepHo 115t aeMeHTOB { VA rpynnsl , [VA rpynmsi,
[A rpynmbl}

A) ob1ras hopmyiia IeTy4ero BoJaopoiHoro coeauuenuss RH4

b) He 00pa3yroT JieTyuux BOAOPOIHBIX COSTUHEHUIM

B) mo 3aBepIieHHS SHEPTETUIECKOTO YPOBHS HE XBaTacT TPEX JIEKTPOHOB

10. Cpenu BeriecTs, ykazanubix B psaay {NHs, O;, HCI, SO,; CaO, HNOS,
Cl2, CO2; H2S04, HI, CuCl2, CH4, NH3}komu4ecTBO COeIUHEHMIA C
KOBAJICHTHOM TOJISIPHOM CBSI3BIO PABHO

A) Tpem

b) nBym

B) uetsipem
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11. XuMuyeckas cBsi3b B MOJIEKYJIaX {030HA U XJIOPHJIAa KAJIbLIMS; CEpHOM
KHCJIOTBI U XJIOPU/IAa aMMOHHS; CEPHOM KUCIOTHI M 030HA} COOTBETCTBEHHO

A) xoBaJieHTHAas NOJIApPHAs U NOHHAs

b) KoBaJieHTHas MOJSIpHAs U KOBAJIEHTHAsI HEMOJSIpHAs

B) koBasieHTHas HEMOJSIPHASI K UOHHAS

Kak BUAHO M3 MpPUBENEHHOTO MpUMeEpa, Kaxkaoe (aceTHoe 3aaHre MOXKET
ObITh MPeoOpa3oBaHO B HECKOJIBKO PAa3IMYHBIX BAPUAHTOB OJHOTO 3aJaHUs
TECTOBOM cucTeMbl. [lpu opraHu3anuum aBTOMAaTHU3UPOBAHHOIO TEKYILETO
KOHTPOJII MOSABIISIETCS. BO3MOXHOCTh TE€HEpalUd OONBIIOIO  KOJIMYECTBA
BapHMaHTOB TeCTa, NpU OSTOM 3aJaHus, TMOJy4deHHble U3 (Qacera, OyIyT
NapajuieabHBbI [0 COAEPKAHUIO U TPYAHOCTH.

2.1.2. [IpakTHyeckue 3aJaHUs U 3224

[IpakTueckne 3aJaHus W 3aJa4d, 4YacTO HCHOJIb3yEMbIE B KadyeCTBE
TUAAKTUYECKUX CPEJICTB , TAKXKE MOTYT ObITh (haCeTHBIMHU.

[IpakTrueckue 3aAaHus U 337a41 MPEACTaBICHBI B pa3ienax:

1. OcHOBBI CTPOCHUA BelIeCTBA — 33/1a4l HAa COCTABIICHUE XUMHYECKUX
(opMy1 IBYXaTOMHBIX COEIMHEHHUI (OKCHUIOB, CYIb(OUIOB, THIPUAOB H T.I1.).

2. XuMHYecKHe peakiuun

2.1. 3ajaum Ha COCTaBJICHUE YPAaBHEHUI PEaKIUil: COEUHEHHUS], 3aMEICHUS,
pa3NoKEeHHs, OOMEHAa M PEeaKIMil C y4aCTHEM KOMIUIEKCHBIX COEAMHEHUH (Ha
npuMepe TUAPOKCOKOMIUIEKCOB  aIOMHHHUSI W IIMHKA); OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX pPEaKUUd C MCHOJBb30BAHUEM METOAA AJIEKTPOHHOIO
OajlaHca; ¢  y4YacTMEM  KOMIUIEKCHBIX  COEQUHEHUH (Ha  mIpumepe
TUPOKCOKOMILJIEKCOB IIMHKA U aTIOMUHUS).

2.2. 3ajaun Ha pacyeT KOJUYECTBEHHBIX XapAaKTEPUCTUK MPOAYKTA pPEAKLIUN
COCIMHEHMSI; MAacCOBOM WM OOBEMHOM JOJM BBIXOJA TMPOIYKTAa peaKluu
COCIMHEHHUS] OT TEOPETHUYECKH BO3MOXKHOI0; OOBEMHBIX OTHOILLIEHUI Ta30B;
KOJIMYECTBEHHBIX XAPAKTEPUCTUK HCXOJHBIX BEHIECTB M MPOAYKTOB PEAKIUU;
Macchl (00bEM, KOJIMYECTBO BEIIECTBA) MPOAYKTAa PEAKIMH, €CJIH OJHO U3
BEIIECTB JAaHO B BHUJAE pACTBOpA C ONPEHCIEHHOM MAacCOBOM JOJIEH
PacTBOPEHHOIO BEILIECTBA.

2.3. 3amaHus Ha COCTAaBJCHHE MOJIEKYJSIPHBIX M HMOHHBIX PEAKIUN C
Y4aCTHEM OKCHUIOB, KUCJIOT, OCHOBAHUM U COJIEH, MOHHBIX PEAaKLUUN THAPOJIU3a
COJIEH, YCTAHOBJICHUE U3MEHEHUS KUCIOTHOCTH CPEJIbI.

3. CTpoeHue U CBOMCTBA HEOPTaHNYECKUX BelECTB

3.1 3agaum Ha pacyeT MAacCOBOM J0JU (MacChl) XUMHYECKOIO DJIEMEHTa
(coenuHeHUs) B MOJIEKYJIe (CMECH).

3.2. [IlpakTuueckue 3afgaHusi 0O KiIacCU(PUKALUHU, HOMEHKIAType U
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XUMHUYECKUM (DOpMyJIaM HEOPraHMUECKHUX BEIIECTB Pa3IMUHbIX KJIACCOB.

3.3. IlpakTueckue 3amaHusl HA ONPENEIICHHE XUMHUYECKOW AKTHUBHOCTH
BEILIECTB B 3aBUCUMOCTH BHJIa XMMHUYECKOM CBSI3M M THUMNA KPUCTAJUIMYECKOU
PELIETKU.

3.4. 3amaHus HA COCTaBJICHUE YPABHEHUN XUMUYECKUX PEAKLUN C y4aCTUEM
IPOCTBIX U CIOKHBIX HEOPIaHMYECKUX BEIIECTB: OKCUAOB METAIIIOB, HEMETAJIOB
1 aM(OTEPHBIX JIEMEHTOB; HEOPraHUYECKUX KUCIIOT, OCHOBaHUHN U aM(OTEPHBIX
TMAPOKCHUIIOB, HEOPraHUYECKUX COJIEH, XapaKTepU3YIOIIMX WX CBOWCTBA U
CIOCOOBI MOTYYEHUS.

4. CTpoeHue 1 CBOIiCTBAa OPraHMYECKHUX BelleCTB

4.1. 3agaHuss Ha COCTAaBJICHHE HA3BAaHUM OPraHMYECKUX COEIWHEHUN IO
TPUBUAIBHOU MIIM MEXIYHApPOIHON CUCTEMATUIECKONM HOMEHKIIATYPE;

4.2. 3apgaHus Ha COCTAaBJIEHUE IOJHBIX M COKPAUICHHBIX CTPYKTYPHBIX
(opMyJ1 OpraHMYECKUX BEIIECTB OTIAEIbHBIX KJIaCCOB.

4.3. 3amaum Ha omnpeaeneHUe IMpocTeimed ¢GopMylbl OpraHMYEeCKON
MOJIEKYJIbI, HCXOISl U3 DJIEMEHTHOTO cocTaBa (B %).

4.5. 3a1aHus HAa COCTABJICHHUE YPABHEHNN XUMUYECKUX PEAKINAN C y4aCTUEM
OpraHUYeCKUX BEIIECTB HA OCHOBAHWHU UX COCTaBa U CTPOCHHS.

4.6. 3amaHMs Ha COCTaBJICHUE YPAaBHEHMH XHMHMUYECKMX PpEaKIUil,
WUTIOCTPUPYIOIIMX XMMHYECKUE CBOWCTBA C YYETOM MEXAHU3MOB IPOTEKaHUS
JAHHBIX PEAKUUMHA M TEHETUYECKOM CBSI3M OPraHWYECKHUX BEIIECTB pPa3HbIX
KJIACCOB.

4.7. PacueTHble 3a1a4M 10 YPABHEHUSIM PEAKLIUN C YYACTUEM OPTAHUYECKHUX
BELIECTB.

5. Kuneruveckne U TepMOJIMHAMHUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS
XHMHYECKUX peakuui

5.1 IlpakTrueckre 3agaHusl HA OLIEHKY M3MEHEHUSI CKOPOCTH XUMHYECKON
pEaKkIMM W HaIpaBJICHUS CMEILECHHsS PABHOBECHS C MCIOJb30BAHUEM IMPHHIINIA
Jle-lllarenbe.

5.2 3amaum Ha pacyeTbl TEIIOBBIX A(P(EKTOB XMMHYECKUX pEaKIUuil u
ompeneneHrue Tumna peakuuu (Mo  TemioBoMy  3ddexty:  3K30- WU
SHAOTEPMUYECKHUE).

6. lucnepcHbie cucTeMbl

6.1. 3amaun Ha MPUTOTOBJIIEHUE PACTBOPOB.

7. KadecTBeHHble peaknuu OOHAPYKEHUSI OPraHUYeCKHMX H
HEOPraHN4YeCKUX BelecTB

7.1. IlpakThueckue 3aJaHus Ha COCTABICHUE YPAaBHEHUN peakuui
oOHapyxeHus: katMoHOB [-VI rpynnm u aHHOHOB, B T.4. B MOJEKYJSIPHOH W
MOHHOU (popmax.
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7.2. llpakTHueckue 3aJaHUsl Ha COCTABJICHUE KAaYE€CTBEHHBIX PEaKIUl
0OHapyKEHHsI OPTaHUYECKUX COETHMHEHHIA.

9.1. UccaenoBanmne U XUMHUYECKHi aHAIM3 00bEKTOB Onocdepbl

1. TunoBbIe pacyeThl IO TEMATUKE SKCIIEPUMEHTA.

2. 3agauM HAa BBIYUCIEHHUE CPEAHETO 3HAYCHHS OSKCIIEPUMEHTAIBHBIX
JNAHHBIX, IOTPEITHOCTH.

3. 3amanne «XHUMHMYECKHH COCTaB BOJbI, TUIl BOABl U CIOCOOBI €€
IpUMEHEHUSD (C UCTIOIH30BAHUEM HOPMATUBHBIX JJOKYMEHTOB).

4. 3aganue «B3anuMOCBsI3b COCTaBa MOYBbI, THUI TIOYBHI U €€ HA3HAUCHUS.

9.2. UccaenoBanue 1 XMuMHU4eCKHil aHAIH3 00bEKTOB TeXHOC(hepbI

1. TunoBbIe pacyeThl IO TEMATUKE SKCIIEPUMEHTA.

2. 3agauM Ha BBIYUCIECHHUE CPEAHEr0 3HAYECHHUS HSKCIEPUMEHTAIbHBIX
JNAHHBIX, IOTPEIIHOCTH.

3. 3agaun Ha OMNpENEICHHE METAJJIOB, HEOPraHWYECKUX aHHUOHOB U
OpraHUYECKUX BEIIECTB B TEXHUYECKON BOJIE PA3HOTO HA3HAUECHHSI.

4. 3amanne « XMMHYSCKUM COCTaB TEXHUYCCKOM BOJIBI, TUII BOJBI U CIIOCOOBI
ee MPUMEHEHUS» (C UCI0JIb30BAHUEM HOPMATUBHBIX JOKYMEHTOB).

3agaum no pasHBIM TeMaM AUCHUIIIMHBI

I. C BapnanTamMu 0TBETOB

1. B peakiuto, TepMOXuMUYECKOe ypaBHEeHUE KoTopoit S + Oy = SO, + 297
k/>k, Bctynuna cepa maccoil 1 r. KoqmuecTBO TEMIOThI, BBIAEIUBIIEECS MPU
3TOM, PaBHO:

A) 9,28 kJIx

b) 74,25 xJIx

B) 29,7 xJIx

2. YKaXuTe COJIb, BOJAHBIN PACTBOP KOTOPOU UMEET LICIIOYHYIO CPELY

A) cynbdar kanus

b) xnopua amomuHusS

B) kapOonat xanus

3. Onpenennute Ha3BaHWE BEIIECTBA, TJIaBHAS IIETh KOTOPOTO COCTOUT W3
YEeThIPpEX aTOMOB YIJepoja, COJIEPKUT KapOOKCUIBHYIO TPYIITY U OAHY JBOMHYIO
CBA3b, a TAKKE PAIUKAIIBI METHI U 3THUII.

A) 3-metun-3-3Tun0yTeH-3-0Bas KMUCI0Ta

b) 3-metun-2-3tunlyren-3-oBas KMCIOTa

B) 2-metun-3-3tunlOyrten-3-oBas KMCIOTA

daceTHble 32124

4. CoctaBbTe XUMHUYECKHE (DOPMYJIBI ABYXATOMHBIX COCIMHEHUMN: {CUITUIUA
Kanplus, ruapua Oapus, cyiabdun xenesza (III), oxkcun azora (II), oxcun
anmtoMunud, xjaopun xxenesa (II), autpun 6apus, oxkcua prytu (1), okcua cypbmbl
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(V); oxkeun menu (1), xmopua prytu (I1), HUTpUI KaJUsl, CHUTMIIUA MarHusi, THAPUT
amromunus, cynbua csuana (II), 6pomun nuuka, okcun yraepona (1), okcun
xyopa (V); autpun Hatpus, noaua meau (I), okcun xpoma (II), oxcup azota (V),
ruapua Hatpus, xjopun xpoma (III), oxcun kamusa, okcua Mbimbska (I1D),
cynbGUI MHKA } .

5. Ilpu B3aumopeiicteum {40; 20; 35} r cmecu {cepebpa W IIMHKA; ITMHKA U
MeJI; MEJIM U JKeJie3a} C COJITHOM KHUCIOTOM BhIACIMIOCH {6,72; 2,24; 5,6} nra3za
(1.y.). Onpenenute MaccoByto 1010 (B %) {llMHKa; MEH; jKelie3a} B CMECH.

6.YpaBHANTE OKUCIUTENBHO-BOCCTAHOBUTEIBHYIO PEAKILIUIO

{Mn02 + H,SO, = MnSO4 + O, + H,0:;

Zn + K,Cr,07 + H,SO4 = ZnS0O,4 + CI’z(SO4)3 + K,SO,4 + H,0;

KCIOs; + S = KCI + SO;} MeromoM 3JIeKTpOHHOTO OajlaHca; ONPEICITUTE
OKHCIIUTENIb U BOCCTAHOBUTEII.

7. Onpenenure MOJEKYISAPHYIO (HOpPMYIy YTIEBOAOPOJA, COJEPKAIIETO
{80%; 85,7%; 75%} yrnepona. OTHOCUTEIbHAS IUIOTHOCTH MAapOB BEIIECTBA I10
{Bozopony; Bo3ayxy; kuciopoay} pasHa {15; 1,931; 0,5}.

A) CsHs

b) CaHe

B) CH4

BonpocurenabHbie GpOpMYyJTHUPOBKH:

8. Kakas mMacca ykcycHOM KUCIOTHI MOTpeOyeTcs Jisl CUHTe3a dTHIIaleTara
maccoit 140,8 1. Beixonm »dupa npumure paBHbiM 80% OT TeOopeTUUYECKU
BO3MOKHOTO.

9. Kakum peakTUBOM MOXHO OTJIWYUTH TJIMIEPUH OT IIIOKO3bI? CocTaBbTE
ypaBHEHHE KAaYECTBEHHOM peakiuu Jis OOHApY>KEHHs] MHOTOATOMHBIX CIIMPTOB
Ha MpUMepe TIIUIEpPUHA.

10. C moMoII1p0 KaKoro peakTUBa MOXKHO Pacro3HaTh rajorenu 1-uonsl (Cl-
, Br-, 1-)? CocraBpTe ypaBHEHHsS Ka4€CTBEHHBIX PEAKIUN B MOJEKYJISPHOU H
MOHHOU (popmax. YKaKkuUTe MPU3HAKU PEAKITUH.

3agaun, Kak W Jpyrde JUAAKTUUYECKUE 3aJaHusi, MOTYT BBITIOJHSTH
oOyyarmyro ¢ KOHTpoJupymouryto ¢GyHkiuu. PemieHne 3aga4y  MOXKeT
OCYILIECTBIIATHCS HAa PA3JIMYHBIX TUTIAX U dTanax 3aHsITHH.

2.1.3. IIpakTUKO-OPMEHTHPOBAHHbIE 32/IAHUS

[IpakTUKO-OpHEHTUPOBAHHbIE 3ajaHusl (Kak TEOpETHYECKHUe, TaK U
pacyeTHbIC), HAMpaBIECHbI HAa Pa3BUTHE pPE3YJIbTATOB OOYUYEHHUS OCHOBHOTO
Monayinst (pasaensl: «OCHOBBI CTpOEHHS BellecTBa», «CTpOEHHE W CBOMCTBA
HEOPraHMYEeCKUX /  OpraHudeckux  BemecTB»,  «KuHernueckue  u
TEPMOJUHAMHUYECKHNE 3aKOHOMEPHOCTH TPOTEKAHUS XUMUUYECKUX PEaKIuiiy,

«I[I/ICHepCHBIe CI/ICTCMBI») U BBISIBJICHUEC XMMHUYECKOM CyImIHOCTH 00BEKTOB
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IPUPOJIbI, MPOU3BOACTBA U OBITA, C KOTOPHIMH YEJIOBEK B3aWMOJEHUCTBYET B
MpolLIecCe MPAKTHYECKON AeATENbHOCTH (IPUKIIATHON MOYJIb).

[IpakTUKO-OPHEHTUPOBAHHbIE  3aJlaHUsd  MOXKHO  ONPENENHTh  KakK
neJarornyecku nepepadoTaHHbld (pparMeHT MpoQecCHOHANBHON AESITeNbHOCTU
cnenuanucta. OHU pa3pabaTbiBalOTCAd JJII NPOBEPKUM 3HAHUNM U yMEHUH
oOyJaromuxcsi 1elCTBOBaTh B NMPAKTUYECKUX, HETUIUYHBIX, SKCTPEMAIIbHBIX U
Apyrux cutyauusax. Ilpy u3ydeHMnm JOUCHUIUIMHBI «XHUMHS» IPaKTUKO-
OpUEHTHPOBAHHbIC  3aJaHMs MPUMEHSIOTCS JUIsl  aKTUBM3alMM  y4eOHO-
MTO3HABATEJIbHOM JE€ATEIbHOCTH OOyYaroUIuXcsli MyTEM «IOTPYKEHUS» HX B
MpoOJEMbl XUMHUYECKUX HCCIEAOBAHMM, BO3HHMKABIIMX B HUCTOPUU Pa3BUTHUSA
HayKH{, WIK UIMEIOUIUX MPAKTUYECKOE 3HAYECHHE ISl YETTOBEKA.

1. Kap0okcurepanus

Haszpanue Tembl Tema 3.3. «IIpon3BoACTBO HEOPTAHUYECKUX
BEIIECTB. 3HAUCHUE U TPUMEHEHHUE B OBITY U Ha
IIPOU3BOJICTBE

Pesynbrar 0Oydyenusi | OG0OCHOBBIBATH  3HAUYEHHE U MPUMEHEHHUE
HEOPraHWYECKUX  BEHIECTB B  OBITOBOM W
MPOW3BOJICTBEHHON JEATEIBHOCTH YEIIOBEKAa HX
(U3UKO-XUMUUYECKUMH CBOMCTBAMU

OO1ure KOMIETCHITUN OK 01, OK 02

A 3HAaKOMO JIM BaM TIOHSITUE «KapOokcuTepanus»? B TepaneBTHYECKUX
IEeIsIX HMCHOJIb3YIOT Ta3zoo0pa3Hoe BemiecTBo. [lo 3Tol mpuumHe MOA00HYIO
METOJUKY Ha3bIBAIOT «Ta30BbIMH YKOJAMHW». JTa METOJHMKA HCIOJIb3YETCS s
JICYCHUS CePJICYHO-COCYIUCTHIX 3a00JI€BaHU, MOBBIIICHUS SJTACTUYHOCTH KOXKHU.
[ToBblllIeHHE COAEpPKAHHUS ITOrO0 Ta3a B KPOBU TOBOPUT O HEKAYECTBEHHOM
dbyukiuu kpou. CaMoe yAMBUTEIBHOE, YTO OHO HCIIOJB3YETCs B TBEPJIOM BHUJIEC B
MUILIEBOM MPOMBIIUICHHOCTH ISl XpaHEHUsI U TEPEBO3KUM MPOIYKTOB: PHIOBI,
Msica, MOPOXKEHOTO.

3aganue

Bri0epure 01MH NPaBWIbHBII OTBET:

1. O xakoMm BemiecTBe UAET peub?

A) yraexucislii ra3

b) xucnopon

B) ammuak

2. KaknuMu XMUMHYECKUMH CBOMCTBAMH 00JIa1a€T dTO BEILIECTBO?

A) KHCJIIOTHBIMH

b) ocHOBHBIMUK
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B) amdporepubimMu

3. C yeM MOXKET BCTyIaTh BO B3aUMOIeHCTBUE?

A) ¢ BOJIOH, OCHOBHBIMU OKCHJIaMH, IIEIOYaMH, HEKOTOPHIMH COJISIMHU

b) ¢ Bogoii, KHCITIOTHBIMH OKCHIAMH, IIET0YaMHU, HEKOTOPHIMH COJISIMU

B) ¢ Bo0ii, KHCIIOTHBIMH OKCHJIAMH, KUCIIOTAMHU, HEKOTOPHIMH COJISIMU

4. C mOMOIUIBI0 KAaKOTO BELIECTBA €0 MOKHO OOHAPYKUTH?

A) denondranenna

b) 6pomHoOiIt BOIBI

B) u3BecTKOBOM BOIBI

5. [IpuBenute GakThl, KOTOPHIC TOKA3BIBAIOT OTPUIIATEILHOE BIMSHUE 3TOTO
ra3a Ha KeJIyJOYHO-KUIIICYHBIA TPAKT YESIIOBEKA.

2. IToBapeHHas1 COJIb

Haszpanue Tembl Tema 3.3. «IIpon3BoACTBO HEOPraHUYECKUX
BEIIECTB. 3HAUCHUE U TPUMEHEHHUE B OBITY U Ha
IIPOU3BOJICTBE

Pesynbrar 0Oydyenusi | OG0OCHOBBIBATH  3HAUYEHHE U MPUMEHEHHUE
HEOPraHWYECKUX  BEHIECTB B  OBITOBOM W
MPOW3BOJICTBEHHON JEATEIBHOCTH YEIIOBEKAa HX
(U3UKO-XUMUUYECKUMH CBOMCTBAMU

OO1ure KOMIETCHITUN OK 01, OK 02

N3BecTtHO, yTO B Mupe noObiBaerca mnpumepHo 100 MHJIIJITMOHOB TOHH
IIOBAPEHHOM cojii B roA. Ha muimeBbie HyXIBl pacXoayercst OKOJIO OIHOMU
YETBEPTOM 4acTu 3TOro konuyectra. Kyna ke uyuer ocranpHas coiib?

[ToBapeHHasi coyib COBEPIIEHHO HEOOXOAMMA MPHU MPOU3BOJACTBE MSCHBIX U
pPBIOHBIX KOHCEPBOB, OHA MCIHOJB3YEeTCd B METAJUIyprHYeCKOW OTpaciu
MPOMBIIUIEHHOCTH, TNpPU O0O0pabOTKE MEXOB U Ppa3IMYHbIX KOX, B IIpoLecce
IPUTOTOBJIEHUSI MbUIA, WAET JUIA TOJYyYEHUS KaJIbIMHUPOBAHHOW COJBI,
npumeHsierca B Meauuuae. OCHOBHOM MOTPEOUTENb COMM — XUMUYECKas OTPacib
IIPOMBINIJICHHOCTH. B 3TO# 0051acTH MCnosib3yeTcss HE TOJIbKO caMa COJib, HO U
AJIEMEHTHI, COCTABIIAIONINE €e. B mporecce 351eKTposii3a ee pacTBopa MOJIy4daroT
XJIOp, BoAopoA U enkuu Hatp. M3 pacTBOpa €IKOro Harpa moJy4aroT TBEPIAYIO
11eJ1049b — KayCTUK. COeTMHSIS BOJOPO/ C XJIOPOM, MOJTYYarOT COISHYIO KACIIOTY.

3anaHue: cocTaBbTe YPABHCHHUS, ONIUCAHHBIX B TEKCTE pPeaKuuil.

3. AueruiieH

Haszeanue tembl Tema 3.3. «IIpon3BOACTBO HEOPTraHUYECKUX
BEIIEeCTB. 3HAUCHUE U IPUMEHEHHE B OBITY U Ha
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ITPOU3BOACTBEC»

Pesynbrar 0O0yduenus: | OO0OCHOBBIBATh  3HAYCHWE W MPUMCHCHHE
HEOPraHMYECKUX  BEIIECTB B  OBITOBOM W
MPOU3BOJICTBEHHON JEATEIbHOCTA 4YEJOBEKa HX
(U3UKO-XMMHUYECKUMH CBOMCTBAMU

OO01me KOMIETEHIINN OK 01, OK 02

OmHuM W3 caMbIX PacHpOCTPAHEHHBIX CIIOCOOOB CBapKH IIJIaBIICHHEM
SBJISIETCS Ta30Bas CBapKa, KOTOpas IMPOM3BOJUTCS ¢ OOpa3oBaHHWEM TIa30BOIO
IJJaMEHM B KaHajax CcBapo4yHoW ropenku. (OOpa3oBaHHE Ta30CBapPOYHOTO
IJIJAMEHU HEBO3MOXKHO O€3 ra3a aieTwieHa. TexXHUYecKuil aleTuIeH MOoJy4daroT
13 KapOua KajubLus.

3ajganue

1. O0bsicHUTe, KakoW (U3UYECKHM ITOKa3aTeldb ITO3BOJISIET HCIIOJIb30BaTh
alleTUJICH JJIsl CBApOYHBIX PadoT;

2. CocTaBbTE ypaBHEHHUE PEAKIIUM MTOJTYUCHUS AllCTUIICHA;

3. CocTaBbTE YpaBHEHHUE PEAKIIMUA TOPEHUS allEeTHIICHA;

4. Beruncnure 00bEM alleTUICHA MOJYYEHHOTO U3 KapOu/a Kajablus Maccon
128 1, conepxkatiero 5% npumeceu, €Ciu BbIX0 aneTuieHa coctaBisaeT 80% ot
TEOPETUYECKHU BO3MOMKHOTO.

4. MoJioyHasi KHCJIOTA

HazBanue Tembl Tema 4.3. «Opranndeckue BeIecTBa B
YKU3HEIEATEIbHOCTH YeaoBeka. [Iponu3BoicTBO 1
MIPUMEHEHHUE OPTaHMYECKUX BEIIECTB B
MPOMBIILJIEHHOCTH

PesynbraT 00yuenus | OOOCHOBBIBaTH  3HAYEHUE U IPUMEHEHHE
OpPraHMYeCKUX  BEIIECTB B  OBITOBOM U
MPOU3BOJICTBEHHON JESATEIBHOCTA 4YeJOBEKa HX
(U3UKO-XUMHUUECKUMH CBOMCTBAMU

OO1re KOMIETEHIIUN OK 01, OK 02

[IpoMexyTOUHBIM TPOAYKTOM OOMEHAa Yy TEIUIOKPOBHBIX KHMBOTHBIX
ABJISIETCSI MOJIOYHAsI KMCJIOTA. 3amax 3TOW KHCIIOThI KPOBOCOCYILIME HACEKOMBIE
YJIaBJIMBAIOT HA 3HAYUTEIBHOM PACCTOSHUU.

3aganue

1. [Touemy Hacekomble (KOMaphbl) OBICTPO HAXOJAT CBOIO JKEPTBY?
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2. YcranoBute (QopMyidy MOJIOYHOW KHUCIOTBI, KOTOpasi MOMOTaeT
HAaCEKOMBIM HAXOAWTh TEIUIOKPOBHBIX JKUBOTHBIX, €CIM MAaCCOBBIE JIOJIH
AJIEMEHTOB B HeEW cocTaBimsaoT: yriaepoga — 40,00%, Bomopoma — 6,67%,
kuciopoaa — 53,33%.

3. CocraBbTe CTPYKTypHYIO (opmysly MoJouHOM KucioTel. HazoBure
kuciaoTy no HomeHnknarype MIOITAK.

4. Ha oCHOBaHMM CTPOEHHUSI MOJIOYHON KHCIOTHI CHEJIaiiTe BBIBOJ O €€
XUMHUYECKUX CBOMCTBAX.

5. HaiimuTte B UWHTEpHETE WIM JPYTUX HUCTOYHHKAX HWHEOOPMALUIO O
MPUMEHEHUN MOJIOYHOW KHCIIOTHI.

2.1.4. 3apanus JjadbopaTopHbIX padboT

JIaGopatopHble pabOThI SBISAIOTCA BaXXHOM 4YacThIO yd4eOHOTO mpolecca Mo
OUCLMIUIMHE U CHOCOOCTBYIOT (OPMHUPOBAHUIO Yy OOyyaroluxcs yMEHUN
UCCIIEZIOBaTh XMMUYECKUE MPOLECChl U SBJICHUS (IUIAaHUPOBATh U IPOBOAUTH
XUMHUYECKHUE SKCIEPUMEHTBI, MCCIIEN0BaTh BELIECTBA M IPOBEPSATh T'MIIOTE3BI,
oOpabaTblBaTh M HMHTEPHPETUPOBATH  PE3YJbTAaThl  SKCHEPUMEHTOB).
JlabopaTopHble pabOTBl MO XUMHUU MPEAYCMOTPEHBI B KaXIOM pasjelie
OCHOBHOT'O U MPUKJIAAHOTO MOayJieH (Tadu. 2).

Tabnuna 2. JlabopaTtopHbie pabOThI 110 XUMHUH

Paznen JlabopaTopHasi padora

Paznen 2. Xumunueckue JlabGopaTopHnas padora 1. «Peakuun

peakuuu TUAPOTIU3a)

Paznen 3. Ctpoenue u JlaGopaTopHnas padora 2. «CBoliicTBa

CBOMCTBA HEOPTraHUYECKUX METAJIJIOB U HEMETAIIIOBY»

BELIECTB

Paznen 4. Ctpoenue u JlaGopaTopHuasi padora 3. «Ilonyuenue

CBOMCTBA OpPraHUYECKUX ATUJIEHA U U3YUYEHHUE €r0 CBOMCTBY»

BELIECTB

Paznen 5. Kunernueckue u JlaGoparopHasi pabora 4 (Ha BbIOOP)

TEPMOJUHAMHUYECKHUE «OmnpeneneHne 3aBUCUMOCTHA CKOPOCTH

3aKOHOMEPHOCTH MIPOTEKAHMS | pEaKLUH OT KOHIICHTPAIIUU PEarupyrommnx

XUMUYECKUX pEeaKIUn BellecTB» WK «OnpeiesieHre 3aBUCUMOCTH
CKOPOCTH PEaKIMK OT TEMIEPATYPhI»
JlaGopaTopHnas padora 5.«3yueHue
BIIMSIHUS Pa3JIMUHBIX (PAKTOPOB HA CMEIIICHUE
XUMHUYECKOTO PAaBHOBECHS
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Paznen 6. lucniepcHbie
CUCTEMBI

JlaGopaTopHasi pabora 6 (Ha BbIOOp)
«IIpuroroBneHue pacTBOPOB» WU
«MccnenoBanue TUCTIEPCHBIX CUCTEM»

Paznen 7. KauecTBeHHbIE
peakuuu OOHapyKEHUs
OpPraHUYECKUX U
HEOPraHUYECKUX BEILECTB

JlabopaTtopnas paGora 7 (Ha BbIOOp)
«AHanuTHYECKHE peakiuu KaTuoHoB [-VI
IPYII» UK «AHAJIUTAYECKUE PEAKIINT
AHUOHOB»

JlaGopaTopHnasi pabora 8(na BbI0OOp)
«KagecTBeHHBIE peaKIuy Ha OTICIIbHBIC
KJIACChI OPIraHUYECKUX BEIIECTB» WIIU
«KauecTBEeHHBIN aHAIN3 OPraHUYECKUX
COEIMHEHUI 10 (PYHKIHUOHAIBHBIM TPYIIIIaM»

Pa3nen 9.1. UccaenoBanue u
XUMHYECKUH aHAIN3 O0OHEKTOB
ounocdepnl

JlabopaTtopHnasi pa6ora 9. «OCHOBBI
71a00paTOPHOIN MPAKTUKI

JlaGopaTopHnasi padora 10(na Bb1060Op)
«O4KnCTKA BOJBI OT 3arpsI3HCHUIN»
«Onpenenenue pH BoAbI U €€ KUCTOTHOCTH
«OnpeaeneHue KECTKOCTH BOJIbI U CIIOCOOBI
€€ YCTpaHEHUSD»

JlabGoparopHasi pabora 11(1Ha BbI0OP)
«O0OHapy>KeHHEe HUTPATOB B MIPOAYKTaX
MUTaAHUSD)

«HccnegoBanue NpoAyKTOB MUTAHUS Ha
HaJM4KE YTIIEBOJOB (MyKa, TBOPOT, MOJIOKO,
HOrypT) Ha HAJTUYHUE YTIeBOJ0B (Kpaxmall,
[II0K03a, caxapo3a)»

JlabopaTopHas padora 12 (Ha BbIOOp)
«O06HapyKeHNe HEOPTraHUUECKUX IpUMecei B
po0ax MmoYBb»

«Omnpenenenune pH BoAHON BBITSKKH MOYBBI,
€€ KHCJIOTHOCTHU U IETOYHOCTH

Pasgen 9.2. Uccnenosanue u
XUMHUYECKUNA aHaJIu3 OOBEKTOB
TeXHOC(epbl

JlaGopaTopHnas padora 9. «OCHOBBI
71a60paTOPHON MPAKTHKI
JlabGoparTopHas padora 10 (Ha BbIOOp)
«OnpenaeneHue XJIOPUAOB METOAOM
TUTPOBAHMS B TEXHUYECKOU BOJIC»

31



«OnpeneneHune )KeCTKOCTH TEXHUYECKOM
BOJIbI METOJIOM TUTPOBAHUSI
JlaGopaTopuas padora 11. «Onpenenenue
COJIep>KaHMsl YIIIEKUCIIOro ra3a B BO3AyXe
MOMEIICHHS IKCITPECC-METOIOM
JlabGopaTopHnas padora 12 (Ha BbIOOp)
«M3roroBneHue Kpacok (mog0op MUrMEeHTOB
U CBA3BIBAIOLIUX BEIIECTB)»
«HccnegoBanue CBOMCTB BSKYILUX BEIIECTB
Ha MpUMeEpE TUTICa»

OoOopynoBanue jjadoparopuu U pado4ux MecT Jad0OPaTOPUU: MEH3YPKHU,
NUIMETKU-KANEIbHULIBI, TEPMOMETPBI, MHKPOCKOI, JYyMbl, MPEIMETHbBIE U
MOKPOBHBIE CTEKJIA, IJIAHIIETHI JUIsl KalelbHbIX peakiuil, (QuibTpoBajbHas
OyMmara, MpOMBIBAJIKH, CTEKJIIHHbIE NMPOOUPKHU, PE3UHOBBIE MPOOKH, (HOHAPUKH,
HA0Op pPEaKTUBOB, CTEKJISIHHBIC MAJOYKH, IITATUBBI JUIsI TPOOUPOK; MEpHbBIC
UUJIUHAPBI, BOPOHKH CTEKJISIHHBIE, BOPOHKH AENIUTENbHbIE HuIHHApuYeckue (50—
100 wmu1), crynku c mecTukoM, (aphopoBble YalIKH, MNUHUETHI, (UIBTPHI
OyMa)kHble, BaTa, MapJjs, 4YacOBbIE CTEKJA, B3JEKTPOIUIUTKH, Ja0OpaTOpHbIC
IITATUBBI, CIIUPTOBBIE TOPENKH, CIHMYKH, MPUOOp U1 TOJy4YEHHs Ta30B (WK
npoOHpKa ¢ ra300TBOJHON TpyOKOH), nepKaTenu Jis MPOOUPOK, CKISHKU JIs
XpaHEHUs peakTUBOB, Pa3IaTOYHbIE JIOTKH; xuMuueckue crakansl (50, 100 u 200
MIT); TIMATENN; MHUHIETHI; TUTeIbHbIC UL, CEKYHIOMEpPHI (TaiiMepbl), MEpHbIC
npooupku (Ha 10-20 M) u MepHbIe K005 (25, 50, 100 1 200 mit), BoasHas OaHs
(WM TepMOCTaT), CTEKIJIIHHBIC MAJI0YKH; KOHMYECKUE KOJIObI Jj1s1 TuTpoBanus (50
n 100 mn); MHOUKATOpHBIE MOJOCKM Ay omnpeaeneHus pH u cranmaptHas
VMHJAKATOpHAs IIKaJlda; YHUBEPCAIBbHBIA MHAUKATOp; nmunetku Ha 1, 10, 50 mn
(wmu mo3atopbl Ha 1, 5 u 10 mi), OOpeTKH aJisi TUTPOBAHMS, MEIAUIIMHCKUE
mmpuiibl Ha 100—-150 M, maGopaTtopHbie U/ WM aHaTUTHYECKUE Bechl, pH-MeTphl,
CYIIUIBHBIN mKad, u JIp. 1TabopaTopHoe 000pyI0BaHUE.

Paznen 2. Xumuueckue peaxkuuu. Jlaboparopuas padora 1. «Peakuun
THPOJIN32»

Ha3zBanune tembl Tema 2.2. «DneKTpoIMTHYECKAS TUCCOUUALINS U
MOHHBII 0OMeH»

Pesynbrar 0O0yduenust | CocTaBisiTh YpaBHEHHS XWMHUYECKHX PEaKIUU
MOHHOTO OOMEHa C y4YacTHEM HEOPraHMYEeCKUX
BEILIECTB
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OO01me KOMIIeTeHIINN OK 01, OK 02

1. Bonipocsl AJ1s1 1onmycka K Jjiadbop

aToOpHOI padore

a) chopmynupyiiTe 11eb MIaHUPYEMOTO SKCIIEPUMEHTA;

0) 0OBSICHUTE, KAaKOH TPOIIECC HA3BIBAIOT THAPOIN30M, KaKO OH OBIBACT;

B) 06T)HCHI/IT€, KaKHuc CYIICCTBYIOT CITOCOOBI JOKa3aTCJIbCTBA

CYIIECTBOBAHMS THAPOJIN3a HEOPraHUUECKUX U OPTraHUYECKUX BEIECTB;
') OOBSCHHUTE, KaK COCTABJISETCS YPaBHECHUE THAPOJIN3A;
n) oObsicHuTe, 4yto Takoe pH? Kak 3aBUCHUT JaHHBIA IOKa3aTelb OT

KHCJIOTHOCTH MJIM OCHOBHOCTH CPEJIbl paCTBOPA;

e) OOBSICHUTE X0 BBIITOJIHCHUA SKCIICPUMCHTA 110 PCHICHHUIO Ka9YCCTBCHHBIX

3a/ad4;

) TEPEYUCIUTE OCHOBHBIE ACMEKThI COONIOJCHUS TEXHUKU O€30MacHOCTH
pu paboTe ¢ arpeCCUBHBIMU peareHTamMu (TUIPOKCHU]I HATPus).

2. IIpoBeneHue onbITOB

Oob6opynoBanme u mocyaa PeakTuBbI
1. CrexnstHHBIE TPOOUPKH 1.  PactBop NaOH
2. UlraTtuB ays npoOupox 2. PactBop NaySO4
3. PactBop AICl3
4.  PactBop Na,COs;
5.  PactBop Cu(OH);
6. KucmoTHO-OCHOBHBIM MHIMKATOP

AJropuT™ npoBeaeHnst onbita Ne 1

Bonpoce! u 3aganust

3aganme Ne 1. B tpex npobupkax moa
HOMEpaMU HaXOJASTCs PacTBOPBI TPEX
COJICH: XJIOpUAa aJIFOMUHMUS, CyIb(darta
HaTpus, kapOoHaTa HaTpus. He
MOJIb3YSICh IPYTUMHU PEAKTUBAMM,
OIIPEJIEIUTE COCTAB KAXKIOU

1. Hatb 00bsACHEHUE TPOBEACHHBIM
OTBITaM.

2. CoCcTaBUTh YpaBHEHUS PEAKLUN,
IPOTEKAIOUIUX B MPOOUPKE B
MOJIEKYJIIPHOM U HOHHOM BHJIaX.
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POOUPKH.

AJropuT™m npoBeaeHust onbiTa Ne 2

Bonpocsl u 3a1anus

3amanue Ne 2. Uto npousoitaeT, eciiu
OXJIQJINTh PACTBOP KapOOHATA HATPHS
WM T00aBUTH K HEMY THIPOKCH]]
HaTpus’?

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

1.2. Onyctuth MpoOUPKY B CTaKaH C
OYEHb XOJOJHOU BOJIOM MUJIM CHETOM.
1.3. IIpoBeputs cpeny pacTBopa mpu
MTOMOITU KHCJIOTHO-OCHOBHOTI'O
WHJIUKATOPA.

1.4. JTo6aBUTH K pacTBOpY KapOoHaTa
HATpUs TUAPOKCUI HATPUSL.

1.Kakoii unauKarop aydine
MCIIOJIB30BaTh JJIsl OTIPEICTICHHUS CPEJIbI
pactBopa?

2. CocTaBUTh COOTBETCTBYIOIIUE
YpaBHEHUS] XMMUUECKUX PEAKIIH, B
MOJICKYJIIPHOM U HMOHHOM BHUaX.

AJITOpUTM NpoBeAeHus onbiTa Ne 3

Bonpocs! u 3a1anus

3aganme Ne 3. [IpoOreMHBI OTIBIT.
1.1. B ogHy mpoOupKy ¢ pacTBOpoM
cynbdara menu (II) mpunuth pacTBOp
THIPOKCH/Ia HATPHUS.

1.2. Bo BTOpY!IO MpOOUPKY C
pactBopoM cynbdata meau (1)
MIPWIATH PACTBOP KapOOHATa HATPHSI.
1.3. CpaBHUTD LIBET OOPA3yIOMINUXCS
OCAaJIKOB.

1.4. OGpaTuTh BHUMaHUE HA
BBIJICJICHHUE ra3a B OJTHOU U3
IpOOUPOK.

1.5. Onpenenutp, OTKy1a MOXKET
BBIJIEATHCS 3TOT ra3?

1. CocTaBUTHh COOTBETCTBYIOIINE
YpPaBHEHUS] XUMUYECKUX PEaKIUid, B
MOJIEKYJIIPHOM U MIOHHOM BHUJIaX.
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1.6. IIpoBepuTh Ka4E€CTBEHHBIM
COCTaB ra3a ropsuieu Jy4YnHKOM.
1.7. O0BACHUTH TPOUCXOSAIIEE

SIBJICHUE.
AJITOPpUTM NpoBeAeHus onbiTa Ne 4 Bomnpocs! u 3a1anus
3apanue Ne 4. [IpoGieMHBIN OMBIT. 1. OOBSICHUTD MTPOUCXO/IAIIECE SBICHUE.

1.1. K pactBopy xnopuna amomunusi | 2. CocTaBUTh COOTBETCTBYIOIINE
MIPUJIUTH PACTBOP KapOOHATa HATPUS. | YypAaBHEHUS XUMHUUECKUX PEaKIIUii, B
MOJIEKYJISIPHOM U MOHHOM BHUJIaX.

3. OTBETUTH HA BONPOCHI.

JI714 4ero B MEJUIIMHCKOW MIPAKTUKE
UCIIOJIB3YIOT PACTBOP MUTHEBOW COIBI
JUIS1 TIOJIOCKAHUSA MPU BOCTIAJIUTEIIbHBIX
3aboneBanusix ropia? Kakosa poib
rugpoausa B mpupone? [louemy pactsop
MBbLIa IIEHUTCS B Boje?

3. O0padoTKa pe3yJbTaTOB ONBITOB

1. Ilpoananu3upoBaTh COOTBETCTBHE IOJYUYEHHBIX PE3YyJbTAaTOB THIAM
ruaposnsza. Caenarb COOTBETCTBYIOLIUE BBIBOJIBI.

2. CdopmynupoBaTh BbIBOJBI O 33aBUCHUMOCTH THIIAa THAPOJU3a U
KHCIIOTHOCTH CpEABI PACTBOPA.

Pasgen 4. CrpoeHue H CBOHCTBA OpPraHHYeCKHX  BelIeCTB.
JlabopaTopHas padora 3. «IlosiyueHune 3TUIeHA U U3yYEeHHE €r0 CBOMCTB)»

Ha3zBanune tembl Tema 4.2. «CBolicTBa OpraHUYECKUX
COCIMHEHU
Pesynbrar oOydyenus: | YcraHaBiuBaTh 3aBUCHMOCTD ¢busuKo-

XUMHUUYECKUX CBOMCTB OpPraHn4CCKUX BCIICCTB OT
CTPOCHUS MOJICKYJI

OO111e KOMIETEHIINN OK 01, OK 02

1. Bonmpocsl AJis1 10MycKa K JiadopaTopHOii padoTe

a) copMyIHpYyITE MEIb MIIAHUPYEMOT0 SKCIIEPUMEHTA;
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0) 00BSICHUTE, K KAKOMY KJIACCy OPTaHMYECKHUX BEIIECTB OTHOCUTCS 3THUJICH;

B) OOBSCHUTE, KAKUMU XUMHUYECKUMHU CBOMCTBaMM 00JaJal0T BeIleCTBa
JAaHHOTO Kjacca, Kakhe KadyeCTBEHHbIE PEaKIuu Uil UX OOHapyKCHHS
HCIIOJIb3YIOTCS;

') 00BSICHUTE, KaK MOKHO MOJIYYUTh BEUIECTBA JAHHOTO KJIAcca COSAMHEHUIM
B 1a00OpaTOPHBIX YCIOBUSAX;

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

€) MEepEeUrCcIUTEe OCHOBHBIE ACMEKThbl COONIOACHUS TEXHUKH O€30MacHOCTH
npu pabore c¢ JIBXXK (3TunoBBIE COUPT), arpecCUBHBIMU peareHTaMu
(KOHLICHTpUpPOBAHHAsI ~ CEepHAasl  KUCJIOTa), HarpeBaTelbHBIMU  OpHOOpaMu

(ciupTOBKA).
2. IIpoBeneHue onbITOB

OobopynoBanme u mocyaa PeakTuBbl

1. CrexnstHHBIE TPOOUPKH 1. Kounentpuposannsiii pactBop HaSO4

2. UlraTtuB ays npoOupox 2. DTHUIOBBINA CIIUPT

3. CnupToBkKa 3. PactBop KMnO4

4. Conukun 4. bpoMHas Bojia

5. Ilecok

Aaropurm nposeeHus onbiTa Ne 1 Bonpocs! u 3a1anus

1. ITony4nTs 3TUIIEH IeTUIpATAIIMENH STUIOBOTO 1. Yro mpoucxoaur B
cnupTa, OOHApYKUTh €ro, U3y4YUTh €r0 CBOMCTBA. npobupke? Yro
1.1. B mpoOupky HanuTh 2—3 MJI 3TUJIOBOTO CliUpTa | HaOmonaere?
U OCTOPOXKHO 100aBUTH 6—9 M1 2. K xakomy Tumy
KOHIIEHTPUPOBAHHOM CEPHOUM KUCIOTHI. 3aTeM XUMHUYECKUX pPEaKIUn
BCHINIATh HEMHOT'O POKAJIEHHOT'O ITecKa (ITECOK WM | OTHOCATCS 3TU
MEJKHE KyCOYKHU TIeM3bl BBOJST AJIsL TOTO, YTOOBI npouecchl? Kak
HPEAOTBPATUTH TOJYKH JKUJAKOCTH TP KUIICHUH). Ha3bIBAOTCS?
3aKpbITh MPOOUPKY MPOOKOM C ra300TBOAHOM 3. Kak mensiercst okpacka
TpYOKOM, 3aKpENUTh €€ B IITATUBE U OCTOPOIKHO pactBopoB? [louemy?
HarpeTh cofepKuMoe mpooupku (puc.1) 4. KakuM niaMeHem
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roput 3tuinen? [louemy?

5. CocTaBUTh ypaBHEHUS
MPOTEKAIOUIUX

¥ IIpoHecCCoB.

./

Br,  KMnO,

1.2. OcTOp0OXHO, PABHOMEPHO HAIPETh CMECH.

1.3. B apyryto npobupky HanenTe 2—3 mi
paz0aBIEHHOTO pacTBOpa NEpMaHTaHaTa Kalus, U
MPOITYCTUTE YEepe3 HETO Ira3.

1.4. B TpeTbto mpoOUpKy HAIUTH 2—3 MJ1 OpOMHOM
BO/IbI, OIYCTUTh I'a300TBOJIHYIO TPYOKY JI0 IHA 3TOU
MPOOUPKHU U MPOMYCTUTH Yepe3 OPOMHYIO BOIY
BBIJEIISIOIINICS Ta3.

1.5. BeiHYTh ra300TBO/IHYIO TPYOKY U3 pacTBOpa U
MTIOBEPHYTh €€ OTBEPCTUEM KBEPXY, MOIKEUb
BBIJICIIAIOIINIACS Ta3 (puc.2).

C,;H;0H (artuio-
BBIY CIIMPT)

H,S0,

3. O0padoTKa pe3yJIbTaTOB ONbITOB

1. Ilpoananu3upoBaTh COOTBETCTBHE IMOJTYYEHHBIX PE3YyJIbTATOB CITOCOOaM
MOJTYYEHUsI HEMpPEACNIbHBIX YTJIEBOJIOPOJIOB psijga dTuieHa (ankeHoB). Crenathb
COOTBETCTBYIOILIMHI BBIBO/I.

2. ChopmyupoBaTh BBIBOJ 0 PU3UKO-XUMHUYECKUX CBOMCTBAX 3THUJICHA.

3. ChopmynupoBath BHIBOJ O CIIOc00ax 0OHAPYKEHUSI ITUJICHA.
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2.2. OueHo4YHbIe cpeAcTBa Py0e:KHOr0 (TEeMATH4YECKOr0) KOHTPOJISA IO
AUCUMILTHHE « XMMUD)

PyOexxnplii  (TeMaTHUECKHi) KOHTPOJIb MO JAUCHHUIUIMHE  «XHMHSD)
MpPOBOAMUTCA B (hOpME KOHTPOJBHBIX pabOT MO paszeraM OCHOBHOTO MOJYJIA Ha
OTJICTIbHBIX 3aHATHUSIX, KEHCOB M Y4EOHO-UCCIIEI0BATENbCKUX TPOCKTOB.

2.2.1. KonTpoJibHbIe padoThI MO0 pa3jaesiam

KoHTposbHble pabOThI MO XMMHUU KaK OIICHOYHBIE CpencTBa PyOexKHOTO
KOHTPOJISI 3aBEPIIAIOT HM3ydYeHHE | WM 2 TeMaTUYECKUX pPa3lieIoB OCHOBHOTO
MOZYJIS.

Pasnen 2. Xumudeckue peakuuu. KonrpoabHasi padora «CrtpoeHue
BelLeCTBA U XUMHUYeCKHe PeaKuni)

KonTponbHas paboTa coaepKUT YeThIpe BUAA 3aJaHUI:

1. 3amaun Ha cOCTaBJIEHNE XUMHUECKUX (POPMYJI IBYXaTOMHBIX COCIMHEHUN
10 UX Ha3BaHUIO.

2. 3a/la4yu Ha COCTAaBJICHUE YPaBHEHUN pPEaKLMil: COCAMHEHMS, 3aMEILCHHUS,
pasyiokeHusi, OoOMEHa M peakIuid C y4YaCTUEM KOMIUICKCHBIX COEIUHEHU;
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.

3. 3agaHus Ha COCTABJIEHUE MOJEKYJSPHBIX U MOHHBIX PEAKLIHN TMIPOJIA3a
COJIEH, YCTAHOBJICHNE U3MEHEHUS KHUCIOTHOCTH CPEJIBI.

4. 3agaun Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTUK IO YPAaBHEHUSIM
XUMHUUYECKUX PpEeaKIuid: MacCOBOM WM OOBEMHOM JIOMM BBIXOJA TIPOIYKTa
peakuuu COEIUHEHUS] OT TEOPETHUYECKH BO3MOXKHOIO; OOBEMHBIX OTHOILIEHUH
ra3oB; KOJMYECTBEHHBIX XapaKTEPUCTUK HMCXOJHBIX BEHIECTB M MPOIYKTOB
peakuuu; Macchl (00BEM, KOJIMYECTBO BEIIECTBA) MPOAYKTA PEAKIIMH, €CIU OHO
W3 BEIIECTB JaHO B BHJE pacTBOpa C OINPEICICHHOM MacCOBOM JOJIeH
PacTBOPEHHOIO BEILIECTBA.

Pazgen 3. CrpoeHne M CBOWCTBA HEOPraHUYeCKHUX BelIeCTB.
KontpoabHasi padora «CBOMCTBa HEOPraHMYECKUX BEIECTB

KontponbHas pabota cCOAEp UT TpU BHUJIA 3aTaHUIA:

1. 3agaun Ha pacueT MaccoBOM M0aM (MAacchl) XMMHUYECKOTO 3JIEMEHTA
(coenuHeHUs) B MOJIEKYJIe (CMECH).

2. IlpakTuyeckue 3afgaHusi MO KiIaccu(PUKalMK, HOMEHKIAType W
XUMUYECKUM (opMyllaM HEOPraHMYECKHX BEIIECTB Pa3JIMYHBIX KIIACCOB:
ONpENEIeHUE KJacca HEOPraHWYECKHX BEIIECTB, HA3bIBaTh HEOPraHUYECKHE
COEIMHEHHUSI 110 MEKyHApPOAHOW M TPUBHAJIILHON HOMEHKJIATYPE 110 XUMUYECKUM
dbopmymnam.

3. 3amaHus HA COCTABIICHHE YPABHEHHM XMMHUYECKUX PEAKIMUN C y4aCTHEM
IPOCTBIX U CIOKHBIX HEOPIaHMYECKUX BEIIECTB: OKCUAOB METAIJIOB, HEMETAIJIOB

U aM(QOTEPHBIX JIEMEHTOB; HEOPIraHUYECKUX KUCIOT, OCHOBAHUM U aM(OTEPHBIX
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TUAPOKCUIOB, HEOPraHUYECKHUX COJIEH, XapaKTepU3YIOUIMX HUX CBOMCTBA H
CIOCOOBI MOTYYEHUS.

Pa3nen 4. CtpoeHue u cBoiicTBa oprannveckux Bemecrs. KonrposibHas
pabora «CTpoeHHe M CBOIICTBA OPraHMYECKUX BelleCTB

KoHnTtposbHast paboTa COCTOUT U3 MSTH BUAOB 3a1aHHM:

1. 3agaHus Ha cOCTaBJIEHME HA3BaHWW OPraHUYECKHX COEAUHEHUU 10
XUMUYECKUM (hopMmysiaM (B T.4. CTPYKTYPHBIM) C UCIIOJIb30BAaHUEM TPUBUAIBHOU
WU MEXIYyHApOIHON CUCTEMAaTUYECKOW HOMEHKIIATYPBI.

2. 3agaHus Ha COCTABJIEHUE MOJIHBIX M COKPAIEHHBIX CTPYKTYPHBIX (OpMYII
OpraHUYECKUX BEIIECTB OTIAEIBHBIX KIACCOB MO MX HAa3BAaHUSIM B COOTBETCTBHUU C
MEKTyHapOJHOW HOMEHKJIATyPOU.

3. 3amaum Ha onpeaeneHue mpocreimend (HopMysibl  OpraHUYECKOM
MOJIEKYJIbI, UCXO/ISl U3 AJIEMEHTHOTrO cocTana (B %).

4. 3amaHuMs Ha COCTABJIICHHE YpPaBHEHUM XUMHYECKHX  PpEaKIUil,
WUTIOCTPUPYIOIIMX XMMHYECKUE CBOWCTBA C YYETOM MEXAHHU3MOB IPOTEKAHUS
JAHHBIX PpPEAKIUHA M TEHETUYECKOW CBSI3W OpPraHMYECKUX BEIIECTB pPa3HbIX
KJIACCOB, B T.4. LEMTOYKHU NPEBPALLIECHUN.

5. PacueTHble 3aauu 1O ypaBHEHUSM PEAKIUN C YYACTHEM OPraHUYECKHUX
BEILECTB.

Pasnen S. KuHermyeckHe M TEePpMOJAMHAMHYECKHE 3aKOHOMEPHOCTH
NPOTEKAHUS XMMHYeCKHX peakuuil. KonrTposbHasa padora «CkopocTh
XHMHYECKOH peakuuy U XHMHYeCKOe pABHOBECHE»

KoHTtposbHas paboTa COCTOUT U3 TPEX BUAOB 3aaHHIA:

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

2. 3agauM Ha pacyeTbl TEIUIOBBIX 3(PPEKTOB XUMUYECKUX pEaKIUH U
ompenereHrue Tuna peaknuu (Mo TemwioBoMy  dddexty:  9K30- WU
SHIOTEPMUYECKHUE).

3. 3amaHua Ha npuMeHeHne npuHuuna Jle-Illarense a8 HaXO0XKICHHS
HaIlpaBJICHUSI CMEIICHHS] PABHOBECHSI XMMUYECKON pEaKIMU U aHalIu3 (pakTopoB,
BJIMSIIOIIMX HA CMEIIEHHE XUMUYECKOTO PaBHOBECHS.

Paspgen 6. /[Aucnepcubie cucrembl. KoHTposbHasi padora mo Tteme
«/IncnepcHblie cucTeMbD»

KoHnTtponbHast paboTa COCTOUT U3 IBYX YaCTEH:

1. 3amaun HA MPUTOTOBJIEHUE U PACUET KOHIICHTPAIIMU pacTBOpOB (3 3a1auun
Ha pacTBOpPEHUE, pa30aBieHIe, CMEIIMBAHUE PACTBOPOB).

2. 3amaHus Ha JUCTIEPCHBIE CHUCTEMBI, HCMOJb3yeMble B OBITOBOW U
IPOU3BOJICTBEHHOM JIEATEILHOCTH YeJI0BEKA (B BUJI€ TECTOBBIX 3aJIaHUN).

[IpuBeneM npumepsl 3a1aHU KOHTPOJIbHON padboThl o Teme «CTpoeHue u
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CBOIICTBA OPraHMYeCcKUX BelIeCTB», KOTOpas MPOBOJUTCA IMOCJE H3Y4YEHUs
oOyuaromumucs pasuaena 4.
[To utoram u3yuenus paszgena 4 «CTpoeHue M CBOMCTBA OPraHMYeCKUX
BelecTB» o0yyaroiuecst Oy 1yT CHOCOOHBI:
— ONpeNeNsiTh MPUHAUIKHOCTh BEIIECTB K Pa3IUYHBIM  Kjaccam
OpraHUYEeCKUX COCTUHEHUN; TOMOJIOTH U U30MEPHI;
— Ha3bIBaTh U3yUYCHHBIE BEIIECTBA M0 «TPUBUATBHOW» WM MEXTyHAPOTHOM
HOMEHKJIATYpPE;
— XapakTepu30BaTb CTPOEHHWE M XUMHUYECKHE CBOMCTBA H3YyYECHHBIX
OPTaHUYECKUX COCINHEHUN;
— OOBACHSTH 3aBUCUMOCTb CBOMCTB OPraHUYECKUX BELIECTB OT UX COCTaBA U
CTPOCHUS;
— MPOBOJIUTH BBIUUCIICHUS [0 XUMUYECKUM (OpMyJIaM U YpaBHEHUSIM.
Tematnueckuil KOHTPOJIb OCYIIECTBIsIETCS MeTOAOM TectupoBanus (I) wum
B (popmMe MUCBbMEHHOW paboThl, BKIIOYAIOIIEH MpPaKTUYECKUE 3aJaHUs U 3aJauu
(11).
KonrpoabHas padora B (popme TecToBbIX 3aganuii (I).
1.BemecTBO, cOocTaB KOTOPOTO BBIpaXXEH MOJIEKYJIsipHOUM (opmyroir CszHg,
OTHOCHUTCS K KJIaccCy:
1) apensi
2) aJIKaHbI
3) ajKeHBI
4) anKHUHBI
2.Ha3Banwue Bemectsa, popmyita kotoporo: CHs-CH(CH3)-CH,-CH,-OH
1) 6yranon-2
2) meHTaHoa-2
3) 2-meTunOyTanos-4
4) 3-meTrnOyTano-1
3.BemectBo, umeromiee popmyny CH,=CH; na3biBaercs:
1) Tomyon
2) aTuneH
3) rnuuepuH
4) mporaHo
4. BemtecTBo, Ha3BaHKE KOTOPOTO MPOMHOHOBAsS KUCIIOTa, UMEET (HOpMYILy:
1) C;HsOH
2) (CH3):NH
3) CH3-CH,-COOH
4) C3HyOH
5. g aikaHOB XapakTepHa peakuus:
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1) npucoenunenus: Hy

2) XJOpUPOBAHHMS Ha CBETY

3) obecuBeunBanus pactBopa KMnOy

4) nonuMepu3aluu

6. MeTtaHoJ pearupyer c:

1) Hatpuem

2) BojiOM

3) BoJIOopOJIOM

4) meTaHOM

7. YKCyCHasi KUCIIOTa BCTYNAET B PEAKIIUIO C:

1) AgNOs

2) NaCl

3) Na,COs

4) H,0O

8. BepHbI 1 yTBEPKIACHUSA:

A. AMHUHBI IPOSBJISIIOT OCHOBHBIE CBOWCTBA

b. AMUHOKHMCIIOTBI IPOSIBISAIOT TOJIBKO OCHOBHBIE CBOMCTBA

1) BepHO TOIBKO A

2) BepHO TOJIbKO b

3) BepHBI 00a YTBEPKACHUS

4) HEeBEpHO HU OJHO U3 YTBEPKACHUN

9. Ypasuenne xumuueckoit peakunu C,He+Cl,—C,oHsCIH+HCI siBstercs:

1) peakuueii 3amenieH ], MPOTEKAOIIEH M0 PaJUKAIIbHOMY MEXaHU3MY

2) peakuuen npucoeAMHEHMs], MPOTEKAIOIIECH 10 paUuKaIbHOMY MEXaHU3MY

3) peakiuei 3amenieHus, MPoTEKaroIIeH 0 HOHHOMY MEXaHU3MY

4) peakuuei MpUCOSTUHEHUS, TPOTEKAOIICH 0O HOHHOMY MEXaHU3MY

10. B peakiuio «cepeOpsHOro 3epkajia» (¢ aMMHAYHBIM PacTBOPOM OKCHJIA
cepebpa) BCTyMaeT:

1) sTanon

2) riroko3a

3) rnuuepuH

4) kpaxman

11. YcraHoBuTe COOTBETCTBHE MEXIy Ha3BaHUEM BEIECTBA M KJIACCOM
(TpynIoi) opraHMYeCcKuX COCIUHEHUH, K KOTOPOMY(-0ii) OHO MPUHAJICIKHUT.

Ha3zBanue Bemectna

A) CH;COOH

b) CH3-CH2-CH3

B) CH2=CH-CH2-CH3

I') CH3-CH2-OH
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Kracc oprannyeckux coelMHeHU

1) onHOATOMHBIE CITUPTHI

2) yriaeBojsl

3) kapOOHOBBIC KHCIIOTHI

4) apoMaTHYECKHUE YTIIEBOIOPOIbI

5) HenpeeNbHbIE YTIEBOIOPO/IbI

6) npenenbHbIE YIIIeBOI0PO/IbI

12. B cxeme npeBpailieHui

1500°C Caxkr +Br;

CHs—X31—0eH3001— X>

BeniecTBaMu X1 U X2 COOTBETCTBEHHO SIBIISIFOTCSL:

1) aerunen

2) oTUneH

3) 6pomOeH301

4) xmopOeH30

5) dbenon

6) LIUKJIOTeKCaH

13. Onpenenure MOJEKyJIApHYIO (GOpMyJTy BellecTBa, coaepxkamiero 37,5%
yriepoaa, 50% kucnopona u 12,5% Bogopoaa. OTHOCUTENbHAS MIIOTHOCTD MAPOB
ATOTO BEIIECTBA IO BOAOPOAY paBHa 16.

1) CH;OH

2) C,HsOH

3) HCOOH

4) CeHsOH

14. Ckosbko JUTPOB BoOAOpoaa MoTpedyercs s obpazoBanus 10,2 1
ATUJIOBOTO CHHUPTAa W3 aleTalbJeruga, €cld BbIXOJ MPOJAyKTa peakIuu
coctasisieT 80%?

1)6,2n

2)3,1n

3) 12,75 0

4H11,2n

IIpuBenem npumep 3agaHuil il NMCbMEHHOM KOHTPOJIbHOHW PadoThI
(1.

1. JlaiiTe Ha3BaHUsI OPraHUYECKUM COCJUHEHUSIM MO XUMHUYECKHUM
dopMynaMm ¢  UCHOJIB30BAaHWEM  TPUBHAIBHOW  WJIA  MEXKIYHApPOJHOMN
CUCTEMAaTUYECKO HOMEHKJIATYPBI:

a) C2H5OH

0) (CHs),NH

B) CH3-CH(NH,)-COOH
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F) C3H9N

I[) CH3CH2HC:O

e) CGH5CH20H

2. CocraBbTe TIOJHBIE U COKpAalICHHbIE CTPYKTypHbIE  (QOpPMYJIBI
OpraHUYECKUX BEILECTB OTJEIbHBIX KIACCOB MO UX Ha3BaHUSIM B COOTBETCTBHUU C
MEKIYHAPOTHOM HOMEHKJIATYPOU:

a) METUI0CH301

0) aHUJIMH

B) 3-MeTuI0yTaHaTh

T') HUKJIOTE€KCEH

n) OytagueH-1,2

€) 2-MeTuinponanos-1

K) OyTuH-1

3) aMHUHOYKCYCHasi KUCIIOTa

3. CocraBbTe YypaBHEHHUS XHUMHYECKHX PEAKIUNA COIJTACHO CXEMe

IIPEBPAILICHHN:
1500°C Caxr +Br;
CH4—>X1—>X2—> X3

VYKaxuTe TUI 1 MEXaHU3M pPEeaKkliu, HA30BUTE 00pa30BaBIINECS BEIIECTBA.

4. Omnpenenute MOJEKYJSIpHYI0 (QopMyIy BellecTBa, conepkaiiero 37,5%
yriepoaa, 50% kucnopoaa u 12,5% Bogopoaa. OTHOCUTENbHAS MIIOTHOCTD MAPOB
ATOr0 BEIECTBA IO BOJAOPOAY paBHa 16.

5. CkKoJbKO JUTPOB BOJOpoJa MoTpedyercss mist oOpazoBanus 10,2 T
ATUJIOBOTO CHHUPTAa W3 aleTalbJerua, €cld BbIXOJ MPOAYyKTa peakiuu
coctasisiet 80%7?

2.2.2. Keiicol

Kelichl uCHonb3yroTcsi B KadyeCTBE OIIEHOYHOTO CpEACTBA B pazjene 8
OPUKIAJHOTO  MOIYJds, MUX  COJIEpPXKAHUE  ONpeleisieTcs C  YYEeTOM
npodeccroHanbHOl  HampaBiIeHHOCTH oOpa3oBareiabHOM mporpammbl  CIIO.
[IprmMepbl BO3MOKHBIX TEM KEHCOB:

1. Iloremsienne kiauMMaTa W BBICBOOOXKICHUE Ta30BbIX THUIPATOB CO JHA
OKEaHa.

2. byaymue maTepuainsl Jjis aBUa-, MallIMHO- U MPUOOPOCTPOCHUS.

3. HoBble maTepuasl 7151 COTHEYHBIX OaTape.

4. JlekapcTBa Ha OCHOBE PACTUTEINIbHBIX MPENApPaTOB.

5. XUMHUYECKHUE DIIEMEHTHI B KU3HU YEIIOBEKA.

6. BogopoaHasi sHepreTuka.

[IpuBenem npumeps! keiicoB no xumuu (aBTop ['onyb6esa Mnna bopucosHa,
yuuTens Xumuu, hitps://urok.1sept.ru/articles/636947).
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Keiic Nel. «XJ10p B )KM3HU Y€JI0BEKA)

B Snonun oO0benuHeHHBIMU cujiaMyd HamnmmoHaasHOTO WHCTUTYTA 37I0POBbS
u IIpedexryprnoro ynuBepcutrera CHI3YOKH OBLIO MPOBEIEHO HCCIIECIOBAHUE.
VY4eHble BBISICHWIH, YTO €CTECTBEHHBIE OpPraHMYECKHE BEIIECTBA BCTYMHAKOT B
PEaKIMIO C XJIOPUPOBAHHOM BOJIOM M3-TI0J KpaHa, 00pa3ysl OMacHbIe COSIUHEHUS,
KOTOPBIE MOTYT CIIYUTb MPUYMHOMN paka. Takue coeMHEHUs1 Ha3bIBaOTCI MX,
TO ecTh «MyTareH ukc» unu «Heu3BecTHbIN MyTareH».

3agaHus:

1. Ilpennmoxkxutre cnocoObl yMEHBUIEHUS SIAOBHUTOIO BIUSHHUSA XJIOpA B
MUTHEBOM BOJIE HA OPTaHHU3M YEJIOBEKaA.

2. Ucxons 3 cBoe KU3HEHHOW MPAKTUKU, IPUOIU3UTENBHO paccuuTaiTe,
CKOJIBKO XJIOPUPOBAHHOW BOJBI BBl HCIIOJb3y€TE B TEYEHHUE IHSA MU JUI1 KaKHX
neneun?

3. Kakue opranbl yenmoBeka OOJIbIIE BCETO CTPagalOT OT BO3JEHCTBUS
xJjopa?

4. Kak BiuseT XJOpUPOBAHHAS BOJA HA YEJIOBEKA NPU KylIaHUU ?

5. Hailigutre AOMOJHUTENBbHYIO HH(pOpMAIMI0O O 3aMEHe XJiopa IMpu
00e33apakMBaHUU BO/IbI.

6. Hccnenyiite pazauyHble TOBapbl OBITOBOM XUMHH B CBOEM JIOME.
CocTaBbTe CIIUCOK XJIOPCOAEPIKAIIUX COSAUHEHNUMN, YKa)KUTE MEPhI 0€30M1aCHOCTH
pu paboTe ¢ HUMHU.

Keiic Ne2. «BogopoaomMoouiu — mar B Oyayuiee»

Astomo6mun Honda FCX Clarity Ha BOJOpOAHBIX TOIUJIMBHBIX AJIEMEHTaX
e3nat no aoporam Espornbl ¢ 2009 roga. B 2011 rogy Honda npucoenununace
eBpornelickomy napTHepcTBY skojiornuHor sHepruu (Clean Energy Partnership),
MOCJIE YEero BbIBEJa Ha MEpPBbIM IUIAH MPOM3BOACTBO 3KOJOTMUYECKH YHCTBIX
aBToMoOmiei. A Ha Ilarom MockoBckoM MexayHapoaHoMm aBTocaioHe BA3
IpEeICTaBUII CBOIO HOBUHKY «JIama-AHTAm» ¢ 6allsloHaMu BOJIOpOAA U KUCIOPOIa.

3aganus:

l.Ilouemy  MHOrHe  aBTOMOOWJIBHBIE  KOMIIAHMM  pa3padaThIBAOT
aBTOMOOMJIH, pabOTaOIIME HA BOJOPOIHOM TOTLIMBE?

2.Kak BBIXJIONHBIE Ta3bl aBTOMOOMIICH, pabOTaOIIMX Ha YTIE€BOJ0POIHOM
TOILIMBE, BIUSIOT Ha 3[I0POBbE YEIOBEKa?

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

4. Haitnute 1ONOTHUTENBHYIO HHGOPMAIIHIO 00 UX YCTPOMCTRBE.

5.Ecniu B Bamel cemMbe WIM Yy BallldX 3HAKOMBIX €CTh AaBTOMOOWJIH,
MOJICYMTANTE, CKOJBKO MPHUOIU3ZUTENILHO JTUTPOB OEH3MHA, ra3a U KaKol MapKu
UCIIOJIb3YETE €3KETHEBHO.
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6.Kakue BeniecTBa v B KAKOM KOJMYECTBE MOTYT HAXOAUTHCS B BBIXJIOITHBIX
ra3ax BallliX aBTOMOOWIICH?

2.2.3. Y4eOHo-HucCIe0BaTeIbCKUH IPOEKT

Y4eOHO-UCCIeI0BATeIBCKHIM MPOEKT SBIISIETCS OCHOBHBIM CIIOCOOOM OIEHKH
pe3yiabTaToB 00yuYeHUs, CHOPMUPOBAHHBIX y OOYyYAIOIIUXCS B XOJI€ OCBOCHHUS
NpUKIAAHOTO MOIydss XuMuu B pazgenax 9.1. m 9.2. HccnegoBanue u
XUMUYECKUN aHaIn3 00BEKTOB Omocdepnl/TexHocdhepsl (C ydeToMm Oymyien
npodecCUOHAILHON JeSATeIbHOCTH).

[IpuBeneM mpuMep TPOEKTHOTO 3aJaHus, pabdoTa HAA KOTOPHIM
HAYMHACTCSl C Hayaja pasjelna, a JeTaTbHOE BBIIOTHCHUE 3aJlaHWi B TPyIIaxX H
odopMiIeHHE PE3yJIbTaTOB MPOCKTHOW NEATEILHOCTH IMPOU3BOIUTCS B KOHIIC
U3Yy4YEeHUS pasjena.

OOmiass TemMa TpOEKTa, TMPUBEJIEHHAs HUXKE, B JaJbHEHIIEM
JIEKOMITO3UpYyeTCsl 1o (aceTHOMY NPHUHIMIY B 3aBUCHMOCTH OT TMOJIy4aeMoi
oOyyJaronmmucs crenuaibHocTu (podeccun), a Takke Kaxaas Trpyrna MOXKET
paccMoTpeTh OoJiee YriayOJIGHHO OJIMH U3 00s3aTENIbHBIX COJIEPHKATEIbHBIX
KOMIIOHEHTOB (TIOITEM) MPOEKTA.

Ha3Banue mnpoekTa: COCTaBJICHUE MPOEKTa IIBETHUKA/Calia/oropojaM B
3aBUCUMOCTH OT COCTaBa MPOaHATU3UPOBAHHBIX TTOYB.

IIpoGaema wucciaenoBaHMs: OINpEJCICHHE BO3MOXKHOCTH  Pa30MBKH
[[BETHUKA B COOTBETCTBUM C JU3AWHEPCKUM 3alpoOCOM M HEOOXOAMMOCTHU
ajanTalyy IU3aiHEPCKOTO MPOEKTa K MTOUYBEHHBIM U KIIMMATHUYECKUM YCIOBUSM
Ha OCHOBAaHWUW WCCJICAOBAHHMS XHMHYECKOTO COCTaBa IIOYB TIPEIJI0KEHHOTO
yJacTKa.

Ieanr mpoekTa: ompeneianTh BIUSHAE XHUMHYECKOTO COCTaBa IOYB Ha
MPEVIOKCHHOM yYacTKEe Ha AaCCOPTUMEHT PACTCHHM, PEKOMEHIOBAaHHBIX K
MOCaJIKe JJIsl peaiu3aliii BEIOPAHHOTO AU3aHHEPCKOTO MTPOEKTA.

3amauu npoekra:

1) uccrnenoBaTh XUMUYECKUN COCTaB, CTPYKTYpPY, KHCIOTHOCTh TOYBHI Ha
MIPEIOKCHHOM YYaCTKE;

2) uccneaoBaTh MHCOJISIIUIO OTBEICHHOTO IS [IBETHUKA yYacTKa,;

3) mpemIOkKUTh MEPHI M0 YIYUYIICHUIO KAadeCTBA IMOYBHI ITyTEM BHECCHUS
pa3IMYHBIX YAOOpeHUN U 100aBOK Ha NPEAJIOKEHHOM YYacTKe B cllydae
HEOOXOIUMOCTH;

4) ompenenuTh aCCOPTUMEHT PACTEHUW B COOTBETCTBHH C BBISBICHHBIMH
0COOEHHOCTSIMHU MCCJIEIOBAHHOTO y4acTKa M IU3aHEPCKUM 3aIPOCOM;

5) cocTaBUTH TOCAIOYHYIO BEAOMOCTb;

6) IMMOATOTOBUTH U IMyOJIMYHO TPEICTABUTh IIPE3ECHTAIUIO TI0 TEME TIPOEKTa B
KOMaHJIE.
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Pe3yabTaThl 00y4yeHusi:

— ONpeaensaTh MEpPeuYeHb HEOOXOIUMBIX UCCIEAOBAaHUNA XHUMHYECKOTO
cocTaBa IOYB M y4YacTKa JJsi COCTaBJIICHHS WM aJanTalud paHee
pa3pabOTaHHOTO MPOEKTA IBETHUKA,

— OIKUCHIBaTh 3aBUCHMOCTh AaCCOPTMMEHTAa pacTeHUWH OT KaudecTBa
PEI0KEHHON TTOUBBI ISl 00YCTPOIMCTBA I[BETHUKA,

— CIOCOOHOCTH MCHOJB30BATh COBPEMEHHBIE CPE/ICTBAa MOUCKA, aHAJIU3a U
UHTEprpeTauud  uHbOpMalMK, W  HUHPOPMALMOHHBIE  TEXHOJOTUU IS
BBITTOJIHEHUS 33124 podeccroHanbHoi nesitenbHocTH (OK-2);

— c1ocoOHOCTh A(h(PEKTUBHO B3aMMOJICHCTBOBATh U pabOTaTh B KOJIJICKTUBE
u xomanje (OK—4).

Pe3yabTaT nNpoeKTHOH padoThl 00yYAKOIIErocs:

— MakeT / BujeoMarepuan / medatHeie cpeactBa / 3D-Moaenu KocMUYecKon
TEXHOJIOTUU; TIPE3EHTAIMsl Pe3yJIbTaTOB MCCIEIOBAaHUS Ha MPOQPECCHOHAIBHBIX
KOHKYpCax.

dopMa npeacTaBJIeHUA Pe3yJIbTATOB MPOEKTHOI PadoThI:

— 3al[MTa TPOEKTa C HCMOJb30BAaHUEM CPEJCTB BHU3yaIM3allUd U
JEMOHCTpalluU NMpoayKTa ( / MakeTa / BUgeoMarepuana / meyatHsix cpeacts / 3D-
Moienu (TIpU HAJTUYHH ).

Bo3Mo:kHBIE BADHAHTHI TEM MPOEKTOB:

1. UccnenoBanne cocraBa MUHEPAJIbHONM BOABI U PEKOMEHJALMM IO €€
UCIIOJIb30BaHUIO.

2. HccrnenoBaHue pa3pyliarolmiero JICUCTBHS NPUPOAHOM BOJBI Ha
CTPOUTENIbHBIE MAaTEPUAIBI.

3. CocraBnieHue MpoeKTa [IBETHUKA/Oropoaa/caia B 3aBUCUMOCTH OT COCTaBa
MPOAHAIU3UPOBAHHBIX IOYB B COOTBETCTBUM C JU3aWHEPCKUM 3alpoCcoM
(MOHOXpPOMHBIN  [BETHHUK, LBETHUK  OJHOJIETHUKOB, = MHOTOJIETHHKOB,
JIEKOPATUBHBIN OropoJI U Ap.).

4. CocraBieHue COaJIaHCUPOBAHHOTO MEHIO Ha JeHb (HEAel) B
3aBUCHUMOCTH OT COJICpaHUSI XUMHUYECKUX MaKpO U MHKPODJEMEHTOB B
MPOJIyKTaxX MUTaHUS.

5. UccnenoBaHue kayecTBa MUTHEBOU BOJIBI.

6. HccnenoBanne mnpoO BOJONPOBOIHOM BOABI HA TPEAMET YCTPAHCHUS
KECTKOCTH.

7. YcTpaHeHUE )KECTKOCTU BOJBI B CETbCKOXO3AMCTBEHHOM AESITEIbHOCTH.

8. KoHTpoJib KauecTBa TEXHUYECKOW BOJABI PA3HBIX BUJOB B COOTBETCTBUHU C
Mmetoaukamu o I'OCT.

9. Co3nmaHne NEKOPATUBHOM MITYKaTypKHU.

10. IIurMeHTHI B U3EIUAX U3 CTEKIIA.
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11. HccnenoBanue pa3pymaromiero ASMCTBUS BOAbI Ha CTPOHUTEIIbHbBIC
MaTepHAIIbL.

12. OueHka cocTosHHSI BO3[yXa padOyell 30HbI CHeUUalucTa (TEXHOJIOra,
CTpOUTENS W T.OI., C Y4E€TOM 00JacTH NPOo(EeCCHOHATHLHON MESITCIBHOCTH) B
COOTBETCTBUU C HOPMATUBHBIMH JJOKYMEHTAMHU

2.3. OuneHouHble CpeACTBA NPOMEKYTOYHOW  aTrTrecTaluM IO
AUCUMILTHHE «XHUMUD)

[IpoMexyTouHast arrecTanus MO AUCIHUIUIMHE «XUMHS» MPOBOAUTCA B
dopme sx3amena. Kakplili S5K3aMEHAIIMOHHBIN OWJIET COCTOUT W3 TPeX 3aJaHMil:
1) Teopernueckoe 3ajaHWe B BHUAE BOIPOCAa U3 TEOPETUUECKOTO COIEp KaHUs
OCHOBHOT'O M TPHUKJIQJHOTO MOJYJIeH; 2) MpakTHUecKoe 3ajaHue (COCTaBJICHUE
YPaBHEHH XUMHUYECKHMX pEaKUUd C y4YaCTUEM HEOPraHUYEeCKUX WM
OpraHUYECKUX BEUIECTB, B T.4. IEMOYEK MPEBPALICHUNA U KAUYECTBEHHBIX pEeaKIUi
OoOHapyKEeHUSI; XUMUUECKUX (OPMYJT HEOPraHUYECKUX U OPTaHUYECKUX BEIECTB,
B T.4. CTPYKTYPHBIX; 3aJaHdsl 10 HOMEHKJIAType HEOPraHUYEeCKUX U
OpraHUYECKUX BEIIECTB; OIEHKA M3MEHEHHUS CKOPOCTH XMMHUUYECKON peaKkiuu U
HampaBJICHUS CMEIICHUS pPaBHOBECHS C UCIOJb30BaHUEM mnpuHiuna Jle-
[IlaTtenpe; OlIEHKA XWMHUYECKOTO CcocTaBa MU OOOCHOBaHUE TMPUMEHUMOCTHU
oObekTa Omo- wiaM TexHocdepbl W T.I.); 3) pacueTHas 3amada (pacyeTbl IO
YPaBHEHUIO XUMUYECKUX PEAKIIUH, pacuyeT MacCOBOM 0 (MAacChl) XUMHUYECKOTO
aneMeHTa (COeIMHEHMs]) B MOJEKysle (CMEeCH); OmpeleleHUue MpOoCTeuIen
dbopMyJIbl OpraHUYeCKOM MOJEKYJIbI, UCXOJsl U3 3JEMEHTHOro coctraBa (B %);
pacueThl TEemIOBhIX A(PPEKTOB XUMUYECKHX PEaKIUi; pacueTbl 3aBUCUMOCTH
CKOPOCTH XMMHUYECKOU peaKIMy OT KOHLIEHTPALIMHU U TEMIIEpaTyphl U T.I1.).

[IpuBenem npumep IK3aMEHAIIMOHHOTO OWIIeTa.

3ananue 1.

Kakoil pacTBOp HCHONB3YIOT JIsI KAYECTBEHHOW PEKLMUHU OIpEICIICHUS
XJIOPUIOB, OpOMUIOB, oauA0B? Hamummre ypaBHEHUS peakiuii U 0OOCHYWTE
OTBET.

3axanmue 2.

JlaHa cxema npeBpalieHui.

C2H5OH Al203, 400"_) X1 KMnO4, H20, O-20°_> X2 HBr (u36.), t_y X3
'>strH——CH,0

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

3aganme 3.

OnpenenuTe MacCOBBIC 10U XUMUYECKUX JIEMEHTOB B OKCHUJEC aJIFOMUHUS
Al;O3 1 BbIpazuTe UX B MPOIICHTAX.
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