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1. IlacopT OllEHOYHBIX CPEACTB MO JUCHUITIHHE «XHUMHS»

Jns  opMupoBaHUs, KOHTPOJS U OLEHKH pPe3yJbTaTOB  OCBOCHHS
00111e00pa30BaTeIbHON NUCIUIUIMHBI « XUMUS» pa3paboTaHa CUCTEMa OLIEHOYHBIX
MeponpuaTHid, yuuThBatomas TpedoBanuss DI'OC COO  (mpeameTHBIC
pesynbrarel) 1 DI'OC CIIO (obmue 1 mpodeccruonanbHbIe KOMIIETEHITNN).

Ba)xHOI 0COOEHHOCTBIO CIIPOEKTUPOBAHHON CHUCTEMBI OLIEHUBAHUS SIBIIAECTCS
COTJIaCOBAaHHOCTh OIICHOYHBIX MEPOIPHUSATUN M 3aIVIaHUPOBAHHBIX PE3yJIbTATOB
oOyuenus. Kaxoe onieHOUHOE MEpOIpUsITUE HAMPaBICHO Ha (OPMUPOBAHHUE WITU
U3MEpeHUe 3HaHUs / YMEHHS B KOHTEKCTE, YKa3aHHOM B pe3yJibTaTe 00y4eHHUs.

B mucummivHe «XuUMHS» K OCHOBHBIM OLICHOYHBIM  MEPOINPHUSATUAM
OTHOCATCA: 3aJlaHus B TECTOBOM (opMe, MPAKTHUECKUE 3a/laHHsI HA COCTaBIICHUE
YpaBHEHUN  peakuuid, KiIacCCUPUKALMIO U  HOMEHKJIATypy  XHMHUYECKHX
COCIMHEHUW, pacyeTHble  3aJaud, JabopaTopHble  paOOThl,  MPAKTHKO-
OpUEHTHPOBAHHbIE 3aJaHMs (pacyeTHbIE U TeopeTHueckue). B  mpukiaaHbix
MOJAYJSAX B Kau€CTBE OLEHOYHBIX MEPOIPHUATHN TaKKE 3allJIJaHUPOBAHBI KEHCHI U
y4eOHO-UCCIIEeI0BATENBCKUE TPOEKTHI.

Peanuzanusi olleHOYHBIX MEPONPHUATHI MO0 XUMHUU 3alJIJaHUPOBAHA B paMKax
TEKYIET0, pyOEeKHOTO (TEMAaTUUYECKOT0) KOHTPOJIS U MPOMEKYTOUHON aTTeCTallUuu
1O TUCUUILIIUHE.

CucremMa OLEHOYHBIX MEPONPHUATUH MO XMMHUHU MPEACTABICHA B MaclopTe
OIICHOYHBIX CpencTB (Tabnmia 1).



Tabmuna 1. [TacmopT OIICHOYHBIX CPEACTB MO TUCIUILUTHHE « XuMus» (BapuasT 2)

Ne Mopnyas / Paznes / Tema PesyabraT 00y4yenus THbI OLEHOYHBIX MEPONIPUATHH
I OcHoBHoOe conepxanne
1 |Pa3genl. OcHoBbl cTpoeHusi |@®opMyJHpPOBaThH 6a30Bble MOHATHUS
BelllecTBA 1 3aKOHbI XMMHH
1.1 |Crpoenue aromoB xumuyeckux |CoctaBisath xumuueckue Gopmynel |1, Tect «CTpoeHue aTOMOB XMMUUYECKHMX 3JIEMEHTOB U IIPUpOJa
3JIEMEHTOB U NIpUpoa COEMHEHUI B COOTBETCTBHUHU CO XUMHUYECKOHN CBSA3HY.
XUMHUYECKOH CBS3U CTENEHbIO OKUCIEHUS XUMUYECKUX 2. 3ajayn Ha COCTABJICHUE XUMUYECKHIX (POPMYIT IBYXaTOMHBIX
AJIEMEHTOB, UCXO/IS U3 BAJICHTHOCTH U |COeTUHEHNH (OKCHAOB, CYIb(UI0B, THAPUIOB H T.I1.)
ANIEKTPOOTPHULIATEILHOCTU
1.2 |llepuonnyeckuii 3aK0H U XapakTepru3oBaTh XMMUUYECKUE IIpakTHKO-OpUEHTUPOBAHHBIE TEOPETUYECKUE 3aJaHUSI HA
tabmuua J[.J1. Menneneesa JJIEMEHTHI B COOTBETCTBUH C UX XapaKTepu3aluio XUMHUYECKUX JI1eMeHTOB: «Mertamnyeckue /
IIOJIO)KEHUEM B NIEPUOINYECKON HEMETAJUIMYECKHUE CBOMCTBA, AIEKTPOOTPULIATEILHOCTD U
CHUCTEME XUMUYECKUX DJIEMEHTOB CPOACTBO K 3JIEKTPOHY XUMUYECKHX JIEMEHTOB B COOTBETCTBUE C
J.1. Menneneesa HX DJIEKTPOHHBIM CTPOEHUEM U ITOJIOKEHUEM B IIEPUOANYECKON
cucTeMe XxuMudeckux aneMeHToB J[.M. Menaeneeay»
2 |Pa3pen 2. Xumuuyeckune CocraBasaTb ypaBHeHus U cxembl | KoHTposnbHas paGora

peakuumn

XHMHYECKHX Peakuuid

«CTpOGHHE BEHICCTBA U XUMMYCCKHUE PCAKITHN>




Ne Mopnyas / Paznes / Tema PesyabraT 00y4yenus THIBI OLEHOYHBIX MEPONPUATHH
2.1 |Tumsl XUMHYECKUX PEaKIUit CocTaBiATh peakiMy COCTUHEHNUS, 1. 3ajaum Ha cocTaBlieHUE YPaBHEHUN PEaAKIIHil:
pa3noxkeHusi, 0OMeHa, 3aMeLIeHMS, — COeIMHEHMSI, 3aMEILCHHS, Pa3JI0KEeHUs, 0OMEHA U peaKIuii ¢
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE | y4aCTHEM KOMIUIEKCHBIX COEIMHEHUH (Ha IpuMepe
peakuuu U peakluu TUIPOKCOKOMIIJIEKCOB JIFOMUHMUSI U LIUHKA);
KOMIUIEKCO00Opa3oBaHus (Ha IPUMepe |— OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUH C
TUIPOKCOKOMITJIEKCOB aIFOMUHUS U |HCIIOIB30BAaHHEM METO/Ia DJIEKTPOHHOTO OanaHca;
[IMHKA) C Y4aCTHEM HEOPTaHUYECKUX |— C yUaCTHEM KOMILIEKCHBIX COSMHEHUI (Ha IpuMepe
BELIECTB TUAPOKCOKOMITJIEKCOB IIMHKA U aTFOMUHUS).
2. 3ajauy Ha pacyeT KOJIMYECTBEHHBIX XapAKTEPUCTUK IIPOSYKTa
peaKIu COeIMHEHUSI; MAaCCOBOM MJIM 0ObEMHOM JI0JIM BBIX0/1a
IPOAYKTa PEaKLUU COEAUHEHUS OT TEOPETUYECKU BO3MOKHOT0;
00BEMHBIX OTHOILIEHUH ra30B; KOJIMYECTBEHHBIX XapaKTEPUCTUK
HCXOJHBIX BEIIECTB U MPOAYKTOB pPEaKIIMH; MacChl (00BeEM,
KOJINYECTBO BEIIECTBA) MPOJYKTA PEaKIUH, €CJIi OJJHO U3
BELIECTB JaHO B BUJIE pPaCTBOPA C ONPEAEICHHON MacCOBOU 10JIEH
pPacTBOPEHHOI'O BELIECTBA
2.2 | DneKkTpoiauTHYeCKast CoctaBiaTh ypaBHeHUs XUMUYeckux |1. 3amaHus Ha cocTaBleHUE MOJIEKYJISIPHBIX M HOHHBIX PEaKIUH ¢
JIMCCOIIMALIMS U MOHHBIM OOMEH |peakiMi MOHHOTO OOMEeHa C y4YaCTHEM |yd4acTHEeM OKCHJIOB, KMCIOT, OCHOBAaHHM U coslel, MOHHBIX
HEOPraHWYECKUX BEILECTB peaKuil THAPOIIN3a COJIEH, YCTAHOBJICHNE N3MEHEHUS
KHCJIOTHOCTH CPEJIBI.
2. JIabopaTtopHast pabota «Peakiuu ruaporn3ay
3 [Pa3gea 3. CTpoeHue u HccnenoBathb cTpoenne u cBoiictBa | KonTpoabHas padora «CBoHCTBa HEOPraHUYECKUX BelleCTB)

CBOMCTBA HEOPraHUYECKUX
BeleCTB

HEOPraHn4eCKHuXx BeIIeCTB




Moayas / Paznen / Tema

PesyabraT 00y4yenus

THbI OLEHOYHBIX MEPONIPUATHH

31

Knaccugukarus, HOMeHKIaTypa
U CTPOEHHE HEOPTaHUYECKUX
BEIIECTB

KnaccudunupoBars Heopranndeckue
BEIIIECTBA B COOTBETCTBUHU C UX
CTPOCHHUEM

1. Tect «HomeHknaTypa 1 Ha3BaHUE HEOPTAHUYECKUX BELIECTB
UCXO/S U3 UX XUMUYECKOH (POPMYIIBI MIIH COCTaBJICHUE
XUMHAYECKOH (OPMYIIBI UCXOMS U3 HA3BaHUS BEIIECTBA IO
MEKIyHAPOAHOU MIIM TPUBUAIIBHOU HOMEHKIIATYPE.

2. 3ajauM Ha pacyeT MaccoBOM /10J1U (Macchl) XUMUYECKOTO
3JeMeHTa (COeAMHEHUsI) B MOJIEKYJIe (CMECH).

3. IlpakTuueckue 3a1aHus O Kiaccu(UKALMKU, HOMEHKIIAType U
XUMHUYECKUM (hOpMyJIaM HEOPraHUYECKUX BELECTB PA3JINYHbIX
KJIaCCOB.

4. [IpakTuyeckue 3a1aHus Ha ONPEIEICHIE XUMUYECKON
AKTHUBHOCTH BEILIECTB B 3aBUCUMOCTH BUA XUMUYECKOH CBS3U U
THUIIA KPUCTAJUIMYECKOU PELIETKH

3.2

Dduznko-xuMHUYECKHE CBOMCTBA
HEOPraHWYECKUX BELIECTB

VYcranaBaIuBaTh 3aBUCHMOCTD
(bUBUKO-XMMHUYECKUX CBOMCTB
HEOPraHUYECKHUX BEIIECTB OT
CTPOEHHUSI AaTOMOB U MOJIEKYJI, & TAaK¥Ke
THUIA KPUCTAJUTMYECKOUN pEIIeTKH

1. Tect «OcoOEHHOCTH XUMUYECKUX CBOMCTB OKCHJIOB, KHCIOT,
OCHOBaHUH, aM(QOTEPHBIX TUAPOKCUIOB U COJIECII».

2. 3ajaHus Ha COCTABJICHUE YPABHEHUH XUMUYCCKUX PEAKIIHH C
Y4aCTHEM MPOCTHIX U CIOKHBIX HEOPraHUYECKUX BEIIECTB:
OKCHJIOB METAJUIOB, HEMETAJUIOB M aM()OTEPHBIX JIEMEHTOB;
HEOPraHMYECKUX KUCIIOT, OCHOBaHUN U aM()OTEPHBIX
TUIPOKCUIOB, HEOPTAaHUYECKUX COJIEH, XapaKTEPU3YIOIIUX UX
CBOICTBA U CIIOCOOBI TIOJTYYEHHUSI.

3. IlpakTHKO-OpUEHTHPOBAHHBIC TEOPETHUECKHUE 3aJaHUS HA
CBOICTBA U MOJyY€HUE HEOPTaHUYECKUX BELIECTB.

4. JlaboparopHas pabota «CBONCTBa METAJIIOB M HEMETAJLIOB




Ne Mopnyas / Paznes / Tema PesyabraT 00y4yenus THbI OLEHOYHBIX MEPONIPUATHH
3.3 |IIpousBozactBo Heopranmyeckux |OOOCHOBBIBATH 3HAUCHHE U [IpakTuKO-OpHUEHTHPOBAHHbIE 3aJaHUSI [10 COCTABIECHUIO
BEULIECTB. 3HAUEHUE U IIPUMEHEHUE HEOPTaHUYECKUX XUMHUYECKHUX peakLnii C yYaCTHEM HEOPTaHUYECKUX BEIIECTB,
npUMEHEeHHE B ObITY U Ha BEIIECTB B OBITOBOI U UCTOJIB3YEMBIX JUIS UX UACHTU()UKAUHN U TIPOMBIIIIIICHHBIX
IIPOU3BOJICTBE IIPOU3BOJICTBEHHON JEATENBHOCTH CIOCOOOB MOTyYCHHS
YeJI0BEeKa UX (PU3NKO-XUMHUYECKUMHU
CBOMCTBAMU
4 |Pa3nea 4. CTpoeHue u HccnenoBath cTpoenne u cBoiictBa |KoHTposabhas pabora
CBOICTBA OPraHN4YeCKUX OpPraHM4eCcKHX BelecTB «CTpoeHue U CBOICTBA OPraHUYeCKUX BellecTB)
BelleCTB
4.1 |Knaccuduxanus, crpoenue u  |Knaccudunuponars opranndeckue 1. 3ajanus Ha cocTaBlIeHNE Ha3BaHUN OPraHUYECKUX COeIMHEHUN
HOMEHKJIaTypa OPraHMYECKUX  [BEIIECTBA B COOTBETCTBUU C UX 110 TPMBUAJIBHON WJIM MEXYHAPOIHOM CHCTEMaTH4YECKON
BEILIECTB CTPOECHUEM HOMEHKJIaType
2. 3ajaHus Ha COCTaBJIEHUE TOJIHBIX M COKPALIEHHBIX
CTPYKTYPHBIX OPMYJI OpraHUYECKHUX BEIIECTB OTAEIbHBIX
KJIACCOB
3. 3agaum Ha ompeAeTIeHne MPOCTeHIIeH (POPMYITBI OpraHHYECKON
MOJIEKYJIbI, HCXO/ISl U3 3JIEMEHTHOI0 cocTaBa (B %)
4.2 |CpoiicTBa OpraHU4YECKUX YcTaHaBIMBaTh 3aBUCUMOCTh 1. 3ajanus Ha cocTaBiIeHUE YPAaBHEHUN XUMUYECKUX PEAKIIHA C

COEeqUHEHNN

(1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IX CBONCTB
OpTraHNYCCKUX BCUICCTB OT CTPOCHUSA
MOIJICKYII

y4aCTUEM OPraHMYECKUX BEILECTB HA OCHOBAHUM UX COCTaBa U
CTPOCHHS.

2. 3amaHus Ha COCTABIICHHE YPaBHEHUN XUMUYECKUX PEaKIUH,
WUTIOCTPUPYIOIINX XUMHUECKHE CBOMCTBA C YYETOM MEXAHU3MOB
MPOTEKAHUs TAHHBIX PEAKIIUNA U T€HETHYECKON CBI3HU




Ne Mopnyas / Paznes / Tema PesyabraT 00y4yenus THbI OLEHOYHBIX MEPONIPUATHH
OpPraHMYECKUX BEILECTB Pa3HbIX KJIACCOB
3. PacueTHble 3a71auu 110 ypaBHEHHUSIM PEAKLUH C y4acTHEM
OpPraHUYECKUX BEILECTB.
4. Jlaboparopnas padora «IlonydeHne dTHIICHA U U3y4EHHUE €TO
CBOWCTBY»

4.3 |OpranndecKue BEIIecTBa B O060CHOBBIBAThH 3HAYCHUE U [IpakTUKO-OpHUEHTUPOBAHHBIE 3aIaHUS 110 COCTABIICHUIO
YKU3HEJEATEIIbHOCTH YEJIOBEKa. |[IPUMEHEHNE OPraHUYECKHUX BEILIECTB |XUMUYECKUX PEAKIUM C y4acTHEM OPraHU4YECKUX BEIIECTB,
[Tpon3BOJACTBO U IPUMEHEHNE |B OBITOBOW M IMPOU3BOACTBEHHOMN UCTIONIB3YEMBIX JUIS UX UACHTU(DHUKAIMH B OBITY U
OpraHWYECKHUX BEILIECTB B JeSITeIbHOCTH YeJIOBEKa UX (PU3UKO- |IPOMBIILICHHOCTH.

MPOMBIIIJIEHHOCTH XUMHUYECKHUMH CBOMCTBAMU
5 [Pa3gen 5. Kunernueckue u HccaenoBats paBHOBecHE U KonrtpoJabHas padora
TePMOJUHAMHYCCKHUE CKOPOCTb XMMHYECKHX PeaKIui «CKOpoOCTh XMMHYECKON peakiuy 1 XMuMHYecKoe
3aKOHOMEPHOCTH NIPOTEKAHUSA PABHOBECHE»
XHMHUYECKHX peakuui
5.1 |Kunernueckue 3akoHOMepHOCTH |MccnenoBars BiausiHue KoHIIeHTpauuu |1. JlabopaTopHast pabota Ha BbIOOp:

MPOTEKAHUS XUMUYECKHUX
peakumit

pearupyronux BCIICCTB U
TEMIICPATYpPhI HA CKOPOCTDH
XUMHUYCCKUX peaKI_[I/Iﬁ

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

— «OnpeneneHue 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT
TEMIIEPATypPbD».

2. [IpakTHKO-OpUEHTHPOBAHHBIC TCOPETUICCKHUE 3aITaHUS HA
aHanu3 (PaKTOpoOB, BIUSIOMINX HA U3MEHEHHE CKOPOCTH
XUMHYECKON peaKiuu




Ne Mopnyas / Paznes / Tema PesynbraTt 00y4enust THbI OLEHOYHBIX MEPONIPUATHH
5.2 |TepmoauHamuyecKue HccnenoBaTh BIUSHUE H3MEHEHUS 1. 3ajaun Ha pacyeThl TEMIOBHIX YPPEKTOB XUMHUUECKUX PEeaKIUi
3aKOHOMEPHOCTH IPOTEKAHUsI  |KOHLEHTPALUU BEIIECTB, PEAKLIUU U OIpe/esieHNe TUIIa Peakuy (1o TerioBoMy 3G (deKTy: IK30- U
XUMHUUYECKHUX PEAKLIMM. Cpelbl M TEMIIEPATyphl HA CMELIEHUE  |dHAOTEPMHUUECKUE).
PaBHOBecHEe xuMHUECKUX XUMHUYECKOI0 PaBHOBECUS 2. IIpakTHKO-OpUEHTUPOBAHHBIC 331aHUS HA TPUMEHEHHE
peakiuit npunuuna Jle-llarenbe 11 HaXOXKICHUS HAITPABJICHUS
CMEILECHUS] PABHOBECHSI XUMUYECKON PEAKIIMM U aHAJIN3
(akTOpOB, BIUAIOIIMX Ha CMEILEHNE XMMUYECKOI'O PABHOBECHSI.
3. JJaboparopHas pabora «/3yyeHue BIUSHUS PA3TUIHbIX
(akTOpPOB Ha CMEIIEHNE XUMUUECKOTO0 PABHOBECHSI»
6 |Pa3nmen 6. lucnepcHbie HccnenoBarb qucnepcHbie cucremsl | KonTposabHas padora mo teme «/lucnepcHbie cucreMbD»
CHCTEMBI
6.1 |/[lucnepcHble cUCTEMBI U Pa3nnuath HCTUHHBIE PACTBOPSI, 1. 3ajaun Ha IPUTOTOBJIEHUE PACTBOPOB.
(bakTOpBI X YCTOHYNBOCTH KOJUIOM/IHBIE PAaCTBOPHI U 2. IIpakTHKO-OpUEHTHPOBAHHbBIE PACUETHBIE 3a/1aHUS Ha
rpy0OIUCTIEPCHBIE CUCTEMBI Ha JIMCTIEPCHBIE CUCTEMBI, UCTIOJIb3yeMble B OBITOBON U
OCHOBE XMMHUYECKOI'0 KCIIEPUMEHTA  |IPOU3BOICTBEHHOM JIEATEIBHOCTH YEIOBEKA.
6.2 |HccnenoBanue CBOWCTB Uccnenosats GU3NKO-XMMHUECKHE JlaGopatopHas paboTa (Ha BBIOOp):
JUCIIEPCHBIX CUCTEM CBOMCTBA pa3IMYHbIX BUJOB — IIpuroroBienue pacTBOpOB;
JUCTIEPCHBIX CUCTEM — WccnenoBanne AMCIIEPCHBIX CUCTEM.
7 HccnenoBathb cBolicTBa

Pa3pnen 7. KauecTBeHHBbIE
peakuuu o0HapyKeHHU s
OpPraHv4ecKuX 1
HEOPraHU4eCKHUX BelecTB

OPraHUYeCcKUX M HEOPraHUYeCKUX
BeIIeCTB ¢ HCMO0JIb30BaHHUEM
Ka4eCTBEHHbIX peakuui

10




Ne Monyas / Paznen / Tema PesyabraT 00y4yenus THbI OLEHOYHBIX MEPONIPUATHH
7.1 |O6napyxenue Heopranmueckux |MccnenoBars kauecTBeHHbIe peakiuu | 1. JlTaboparopras paboTa (Ha BBIOOD):
KaTHOHOB U aHHOHOB HEOPraHUYECKUX BEILECTB — Ananutuyeckue peakuuu katuoHos |-V rpynm;
— AHaIMTHYECKUE PEAKI[UN aHUOHOB.
2. [IpakTyeckue 3a/1aHus Ha COCTaBJIEHUE YPaBHEHUI peakuit
oOHapy>KeHHs KaTHOHOB VI rpymm 1 aHUOHOB, B T.U. B
MOJIEKYJISIPHOM U MOHHOM (hopMax.
7.2 |OGHapyxeHue oprannveckux |MccnenoBars kauectBeHHbIe peakiuu |1. JlaboparopHas pabota (Ha BBIOOD):
BEIIECTB OT/AETbHBIX KJIACCOB C [OPTaHUYECKUX COCAMHEHUN — KayecTBeHHbIE peakiuy Ha OT/ENIbHBIE KJIACChl OPIraHUYECKUX
UCIIOJIb30BaHNEM KaUECTBEHHBIX |OTJEIbHBIX KIIACCOB BEIIIECTB;
peaKIuii — KadecTBeHHbII1 aHANU3 OPraHUYEeCKUX COSAMHEHUN 110
(YHKIIMOHATIBHBIM TPYIIIIaM.
2. [IpakTrueckue 3ajaHnsl Ha COCTABIICHHE Ka4eCTBEHHBIX
peakiuii oOOHapYyKEHUS OPTaHUYECKUX COEAMHEHUIN
Il | IpodeccHoHATbHO-OPHEHTHPOBAHHOE CO/lep:KaHHe (COepKaHNe MPUKJIATHOT0 MOIYJIs1)
8 [Pa3men 8. OuenuBaTh NocjeacTBUs ObITOBOIN |3amuTa Keiica (¢ yueToM Oyayieii npogeccuonajabHOM
Xumus B ObITY U U IPOU3BO/ICTBEHHOM 1eSITeJIbHOCTH |1eSITeIbHOCTH)
NPOU3BOCTBEHHOM YeJIOBEKA C MO3HIMI

JACATECIBbHOCTH Y€JI0BECKA

JKO0JIOTHYECKOI 0€30IMacHOCTH

XuMus B ObITY U
MIPOU3BOJICTBEHHOU
NEeSITEIbHOCTH YeJIOBEKa

O11eHuBaTh IIOCIENCTBAA OBITOBON 1
MIPOU3BOJICTBEHHOH JEATEIHHOCTH
YyeJIoBeKa C IMO3HIIHHI YKOJIOTHYECKOM
Oe3omacHOCTH

Keiic (¢ yaeTom Oynymieit mpodeccnoHaabHOMN AeSTETHHOCTH )
Bo3MokHbBIE TEMBI KEHCOB:

1. TToTeruienne KIMMaTa U BEICBOOOKICHHE Ta30BBIX THAPATOB CO
JTHA OKEaHa.

2. Bynymme MaTepuasl JIIs aBUa-, MAlIHHO- U
PUOOPOCTPOCHHUS.
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Ne Mopnyas / Paznes / Tema PesyabraT 00y4yenus THbI OLEHOYHBIX MEPONIPUATHH
3. HoBble MaTepuasibl 17151 COJTHEYHBIX Oatapeii.
4. JlexapcTBa Ha OCHOBE PaCTUTENIBHBIX IIPENIApPATOB
9.1 (Pa3nen9.l. UccaenoBanue u |(MHTepnperupoBaTh XuMuyeckue |3amura yuedOHO-HCCI€I0BATEILCKOIO MPOEKTA (C y4eTOM
XUMHYECKHH aHAIN3 npoiuecchl 1 siBjieHus1 B Ouochepe |Oyayureil npodeccuoHaIbLHOMN AeATeTbHOCTH)
00beKkTOB OMochepsbl
9.1.1 |OcHoOBBI TaOOpaTOPHOIA BbInonHATE NOJIHBIN UK 1. JTaboparopnas padoTta «OCHOBBI TAOOPATOPHON TPAKTUKI.
MIPAKTUKH B MPOPECCHOHAITBHBIX [IKCIIEPUMEHTATBHOTO HCCIICIOBAHUS C | 2. THITOBBIC pacyeThl IO TEMATHKE IKCTICPUMEHTA.
nabopaTopusax coOuroIeHreM TipaBuIt Oe3onacHoro  |3. 3a1aun Ha BEIYMCIICHUE CPETHETO 3HAUCHUS
oOpallleHusi C BeIeCTBaMU U SKCIEPUMEHTAIBHBIX IAHHBIX, [IOFPEIIHOCTH.
1abopaTopHBIM 000PYyIOBAHUEM 4. IIpencraBneHue pe3yabTaTOB IKCIIEPUMEHTA B PA3IMYHOM
dhopme (Tabauna, rpaduk, OTYET, TOKIIA], PE3CHTAIIH ).
9.1.2 | Xumwuaeckuii aHaym3 poO Bojw! |Mcciie1oBaTh XUMUYECKUH COCTaB 1. Tect «CBoiicTBa K COCTAaB BOIBI».

po0 BOJIBI

2. 3aganne « XMMUYECKHUI COCTaB BOJIBI, THUIT BOJIBI M CITOCOOBI €€
MIPUMEHEHUSI» (C UCIIOJIb30BAaHNEM HOPMATUBHBIX IOKYMEHTOB).
3. IlpakTHKO-OpUEHTHPOBAHHBIC TEOPETUUECKUE 3a/IaHUS HA
COCTaB BObI M CIIOCOOBI BHIPAXKEHUS KOHIIEHTPALMI 1 TiepecueT
KOHIIEHTpAaLUH (C UCTIOIb30BaHUEM HOPMATUBHBIX JJOKYMEHTOB).
4. JTaboparopHas paboTa Ha BBIOOD:

— OuncTka BOABI OT 3arpsA3HEHUN;

— Onpenenenne pH Boabl U €€ KUCIOTHOCTH;

— Omnpenenenune )KeCTKOCTH BOJIbI U CIIOCOOBI €€ YCTpaHEeHUs
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Moayas / Paznen / Tema

PesyabraT 00y4yenus

THbI OLEHOYHBIX MEPONIPUATHH

9.13

XUMUYECKUN KOHTPOJIb
Ka4yeCTBa POJYKTOB TUTAHUS

HccnenoBath XMUMHYECKUU COCTAB
MPOYKTOB MUTAHUS

1. Tect «Opranndeckue U HEOPraHUYECKUE BELIECTBA, BXOIAIINE
B COCTaB MPOIYKTOB ITUTAHUS.

2. IIpaKkTHKO-OpUEHTUPOBAHHBIC 3aJaHUS 110 KyJTUHAPHOU
TEeMaTHKe.

3. JlJabopaTopHnast pabota (Ha BBEIOOD):

— OOHapy>keHHe HUTPATOB B IPOJYKTaX MUTAHUS;

— HccnenoBanue NpoAyKTOB MUTAHUS HA HATMYHUE YTIIEBOIOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT) Ha HAJIMYUE YTIIEBOJIOB
(kpaxmaJr, TJIFOKO3a, caxapo3a)

9.14

XUMHYECKUH aHaIu3 Mpoo
TIOYBBI

HccnenoBaTh XMUMHUUECKUN COCTAB
po0 MOYBBI

1. Tect no Teme «XUMHUYECKUN COCTAaB HEOPTaHUYECKUX U
OpPTaHUYECKUX YAOOPEHUI».

2. 3anganue «B3auMoCBsA3b COCTaBa IMOYBKI, THIT TIOYBHI U €€
Ha3HA4YEHU».

3. JlaboparopHas padora (Ha BEIOOD):

— O06Hapyx)eHrne HEeOPraHUYECKUX TPUMECEl B poOax MOYBHI;
— Onpenenenue pH BogHOM

BBITSDKKH ITOYBBI, €€ KUCJIOTHOCTH U IIE€TOYHOCTU

9.15

HccnenoBanue 00bEKTOB
ouochepsr

HccnenoBath XMMHUUECKUNA COCTaB
00BEKTOB OHMOCPEpPHI Ha TpUMeEpe
MPOTYKTOB MUTaHUs1, BOJIbI U TIOYBBI

VY4eOHo-Hccae10BaTeNbCKUM MPOEKT B 001aCTH UCCIIEI0BAHMS
00BEKTOB OHOCHEPHI.

Bo3Mo’KHBIE TEMBI ITPOEKTOB:

1. UccnenoBanue cocraBa MUHEPAIBbHOM BOJIBI M PEKOMEHIAITHH
0 €€ UCIIOJIb30BAHUIO.

2. VlccnenoBaHue pa3pyllaroniero AeHCTBUS MPUPOJHOM BOABI HA
CTPOUTCIIbHBIC MaTCPUAJIbI.
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Moayas / Paznen / Tema

PesyabraT 00y4yenus

THbI OLEHOYHBIX MEPONIPUATHH

3. CocraBiieHHe MPOCKTA [BETHUKA/Oropo/ia/caia B 3aBUCIMOCTH

OT COCTaBa MPOAHATH3UPOBAHHBIX TIOYB.
4. CocraBieHne cOaTaHCUPOBAHHOTO MEHIO Ha JICHb (HE/IETIO0) B
3aBUCHMOCTH OT COJIEP’KaHUSI XUMHUYECKUX MAKpPO H
MHUKPO3JICMEHTOB B IPOAYKTAX ITUTAHHUS.

5. UccnenoBanue KauecTBa MUTHEBOM BOJIBI.

6. MccrnenoBanue npod BOAOIIPOBOAHOM BOJIBI Ha ITPEIMET
YCTPaHCHHUS JKECTKOCTH.

7. YcTpaHeHHUe KECTKOCTH BOJIBI B CEIbCKOX 035 CTBEHHOM
JCATCIILHOCTH

9.2

Pa3znen 9.2. UcciienoBanue n
XHMHUYECKHH aHAJIN3
00beKTOB TexHOC(epbl

HNHuTepnpernpoBaTh XUMHYECKHUE
NpoLecchl U IBJCHHUS B TeXHOC(epe

YueOHO-nccIe10BATEIBCKUH NPOEKT (€ y4eToM Oyayiei
npo¢ecCHOHATBHOM JeSITeIbHOCTH)

9.2.1

OcHoBbI 1a00OpaTOpHOI
MPaKTUKH B MPO(HEeCCUOHATBHBIX
nabopaTopusax

BLIToIHATE OTHEBIA ITUKIT
IKCIIEPUMEHTAILHOTO HCCIICIOBAHUS C
coOJTI0/IEHUEM TPaBUIT OE30TTaCHOTO
oOparieHusi ¢ BeECTBAMH U
1a00paTOPHBIM 000PYJOBaHUEM

1. JTaGopaTopnas pabota «OCHOBBI JJAOOPATOPHON MPAKTUKIY.
2. TunoBble pacyeThl 10 TEMATHKE SKCIEPHUMEHTA.

3. 3agaun Ha BEIYUCIICHUE CPEAHETO 3HAUCHHS
IKCHEPUMEHTATBHBIX JAHHBIX, TOTPEITHOCTH.

4. IlpencraBneHue pe3yabTaTOB HIKCIIEPUMEHTA B Pa3IMUHOM
dbopme (Tabnuna, rpaduk, OTYET, TOKIA], IPE3CHTAIIH).
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Moayas / Paznen / Tema

PesyabraT 00y4yenus

THbI OLEHOYHBIX MEPONIPUATHH

9.2.2

XUMHUECKUH aHaIu3 npoo
TEXHUYECKOU BOJBI

UccnenoBaTh XUMHUUECKUN COCTAB
po0 TEXHUYIECKOU BOJIBI

1. 3ajaym Ha onpeieTIeHNE METAIIJIOB, HEOPTAaHUUYECKUX aHUOHOB
Y OPTaHMYECKUX BEIIECTB B TEXHUYECKOUW BOJIE PA3HOTO
Ha3HAYCHMSI.

2. IIpakTHKO-OpUEHTUPOBAHHBIC TEOPETUICCKHE 3a/IaHUs Ha
COCTaB BOJIBI M CIIOCOOBI BRIPAKEHHUS KOHIICHTPAIIUH U ITepecueT
KOHIICHTpAIUH (C KCIIOJIb30BAHHEM HOPMATHBHBIX JIOKYMEHTOB).
3. 3aganne «XUMHYECKUH COCTAaB TEXHUYECKOM BOJIBI, TUI BOABI U
CIOCOOBI €€ MPUMEHEHHS (C HCITOJIb30BAHHMEM HOPMATHUBHBIX
JIOKYMEHTOB).

4. JIaboparopnas padoTa (Ha BEIOOp):

— Omnpenerenre XJI0PUI0B METOJOM THTPOBAHHMS B TEXHUIECCKOU
BOJIE;

— OmnpenereHne )KeCTKOCTH TEXHUYECKOW BOIBI METOJIOM
TUTPOBAHUS

9.2.3

XHUMHUYECKUN KOHTPOJIb
KauecTBa BO3AyXa

HccnegoBathb COACPIKAHUC
YIJICKUCIIOTO Ira3a B BO3AyXC

1. Tect no Teme «XuMHUYECKHUI1 cocTaB aTMOC(EPHOT0 BO3IyXa U
BO3/yXa paboueil 30HbI».

2. IIpakTHKO-OpUEHTHPOBAHHbBIE 3aJaHHsI HA XUMUYECKUI aHAIIN3
COCTaBa BO3/yXa.

3. JJaboparopHas pabota «OrnpeeneHue cofepKanus
YTJIEKUCIIOTO Ta3a B BO3AyXe

MTOMEIICHHUS YKCIIPECC-METOIOM»
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Ne Mopnyas / Paznes / Tema PesyabraT 00y4yenus THbI OLEHOYHBIX MEPONIPUATHH
9.2.4 | Xumudeckuii aHau3 mpoo HccnenoBaTh mpoOBI MaTEpPHUATIOB 1. ITpakTUKO-OPHUEHTHUPOBAHHBIC 3aJJaHUSI IO XUMUYECKOMY
MaTepHaJIOB CTPOUTEIBHO- CTPOUTEIILHO-PECTaBPALIMOHHOU aHaM3y Mpod MaTepuaoB CTPOUTEIBHO-PECTABPALIMOHHOM
pecTaBpallMOHHOMN JIEATEIIbHOCTH U Ju3ailHa JIEATEIIbHOCTH U AU3aiHa.
JESTEIIbHOCTH U TU3aiiHa 2. JTabopatopHas pabota (Ha BEIOOD):
— M3rotoBienune kpacok (moa0op MUTMEHTOB M CBS3bIBAIOIINX
BEIIIECTR);
— HccnenoBanye CBOMCTB BSKYILIMX BEUIECTB HA MPUMEPE THIICA
9.2.5 |UccnenoBanue 00bEKTOB HccnenoBaTh XMMUYECKUN COCTaB Y4eOHo-Hccae10BaTeIbCKII TPOEKT B 00JIACTH UCCIIEIOBAHUS

TexHochepsl

00BEKTOB TeXHOC(hEpHl Ha IPUMEpE
TEXHUUYECKOI BOJIbI U MAaTEPUAJIOB
CTPOUTENBHO-PECTABPALIMOHHOMN
NEeATEIbHOCTH U In3aiiHa

00BEKTOB TeXHOC(HEPHI.

Bo3moxHbBIE TEMBI TIPOEKTOB:

1. KoHTpoIb KauecTBa TEXHUYECKOM BOJIBI Pa3HBIX BUIOB B
cootBeTcTBUM ¢ MeToaukamu o 'OCT.

2. Coznanue qeKOpaTUBHOM MITYKATypKH.

3. [IurMeHTHI B U3AENUSAX U3 CTEKIA.

4. UccnenoBaHue pa3pyliaromiero AeCcTBUS BOIBI HA
CTPOUTEIILHBIC MaTePHAITBI.

5. O11eHKa COCTOSTHUS BO3/TyXa paboyeil 30HbI CIIEIHAINCTA
(TexHomora, CTpOUTENS | T.II., C y4€TOM 00JIacTH
npodeccHnoHaNBbHOM IEATENBHOCTH) B COOTBETCTBUU C
HOPMAaTUBHBIMH JJOKyMEHTaMHU
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2. OueHoYHbIE CPeACTBA MO JUCHUIITHHE «XHUMHS»

2.1. OueHouHble CpeACTBA TeKYyILIero KOHTPOJSl M0 JUCIHUILINHE
«XuMHUSD»

Texkymuii KOHTPOJb pPE3yJbTaTOB OOYYEHUS MOXHO OCYIIECTBIISTH
pPa3IMYHBIMU METOJAAMU M C TMOMOUIBIO Pa3JIMYHBIX OIEHOYHBIX cpenctB. 1o
JUCHUIUIMHE «XUMUS» B KAaU€CTBE CPEACTB TEKYIIETrO KOHTPOJISA MPUMEHSIOTCS
BOIIPOCHI JJISI OpraHU3allii YCTHOTO U MUCbMEHHOTO OIPOCa, CUCTEMBI 3aJJaHUI B
TECTOBOU (hopme, 3a1a4l U yHPAKHEHUS, PAKTUKO-OPUEHTUPOBAHHBIC 3aJaHUS
(TeopeTUUecKue, pacueTHbIC, CUTYallMOHHbBIE), TaOOpaTOpHbIE PabOTHl U JIpyrue
OIICHOYHbIE Mepornpusitus. Huke npuBeneM npuMepbl HEKOTOPBIX U3 HUX.

2.1.1. CucreMbl 3aJaHU#i B TECTOBOI (hopMme

Cucrtema 3amaHvii B TECTOBOM (opMe — 3TO cojaep)KaTesbHasi CUCTEMa,
OXBaThIBAIOIAsl B3aMMOCBSI3aHHbBIC AJIEMEHTHI 3HaHWI. B oTiiMunMe OT TecToB, B
CUCTEMAaX 33a/IaHUI BEPOSITHOCTh MPABUIILHOIO OTBETA HA MOCIEAYIONIECE 3aJaHNe
MOXET 3aBUCETh OT BEPOSATHOCTHU NMPABUIBHOTO OTBETA HA MPEABIAYIINE 3aJaHUS.

st Toro 4toObl HA OJHOM COJEpP)KATEILHOM MaTepuaje MOXKHO ObLIO
COCTaBUTh HECKOJBKO BAapHAHTOB TECTa, KOHCTPYUPYIOT 0a3zy 3ajaHuii B
TecToBOM (popme. Eciii eCTh KOMIBIOTEPHBIE MPOTPAMMBI T€HEPAIIMU TECTOB, TO B
IporpamMmy CO3JaHusl TeCTa BBOJUTCA 0a3a, BKIIOYAKOIas B ce0sl MmapasuiesbHble
N0 COAEPKaHWIO M TPYAHOCTH BApPUAHTBI OJHOTO M TOTO K€ 3aJaHus. ITO
O3Ha4yaeT, 4YTO NpPOBEpKa 3HAHUS MPU3HAKOB, CBOMICTB, cOCTaBa, (YHKUUN
OJIHOTUITHBIX OOBEKTOB MOXXET OBITh OpraHW30BaHa Ha 0a3e OJHOTO M TOTO K€
3aJlaHusl, MEHSIOIIETO B CBOEM TEKCTE TOJBKO Ha3BaHHE JTUX OOBEKTOB. DTH
3aJlaHus Ha3bIBAIOT (DaCETHBIMHU, T.€. UMEIOIIUMHU IEPEMEHHBIE JIEMEHTHI.

[IpuBeneM mpumep CHUCTEMBI 3aJaHUM B TECTOBOM (opMe, BKIIOUAIOIICH
dacernbie 3a1anu ((haceThl B 3aJJaHUM 3aKJIFOYEHBI B (DUTYPHBIE CKOOKH).

Haszpanue tembl Tema 1.1 «CtpoeHne aTOMOB XMMUYECKUX
3JIEMEHTOB U IPUPOJA XUMUYECKON CBSI3M»

Pesynbrat oOyuenus | CocTaBisiTh XUMHYeckue (HOpMyJbl COCTMHEHUN
B COOTBETCTBHM CO CTEIEHBbIO OKHUCJIEHUS
XUMHYECKUX DJIEMEHTOB, HCXOAA U3 BAJICHTHOCTH
Y DJIEKTPOOTPULIATEIIBHOCTH

OO01re KOMIETEHIIUA OK 01

Bbi0epuTe 01MH NPaBUILHBIH OTBET:
1. Atomsl C 1 S1 IMEIOT OTMHAKOBOE YHUCJIO:
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A) HEUTPOHOB B fAIpe

b) sHepreTuyeckux ypoBHeEM

B) 251eKTpOHOB Ha BHEIIHEM PHEPTETUYECKOM YPOBHE

') anexTpoHOB

2. B psny xummueckux anmemeHToB Li—-Be—B—C merammyeckue cBoiicTsa:

A) ycunuBaroTcs

b) ocnaGeBaror

B) He menstoTCS

') u3MeHsI0TCS IEPUOIUIECKU

3. K s-anementaMm oTHOCHUTCS:

A)K

b) S

B) Fe

I Br

4. Ilytem coenrHeHust aroMoB o1 HomepoM 11 u 17 o6paszyercst BemecTBo
C XUMHUYECKOU CBA3BIO:

A) noHHou

b) koBaneHTHO! MOISIPHOM

B) xoBaJIeHTHOM HEMOJISIPHOM

') MeTannuueckoit

5. {KONMMYECTBO DJJCKTPOHOB B aTOME; KOJUYECTBO DHEPTETHUCCKUX
YPOBHEM; KOJWYECTBO DJIEKTPOHOB HA TIOCIETHEM DJHEPreTHYECKOM YPOBHE;
KOJIMYECTBO MPOTOHOB B SIJIPE aTOMa} COOTBETCTBYET

A) HOMepy nepuoza

b) HoMepy rpyniibl

B) nopsinkoBomy HOMEpY

6. {xmopuny 6apus, anmasy, aMMHaKy, CEpHOM KHUCJIOTE } COOTBETCTBYET

A) MoHHas XUMHYECKas CBS3h

b) koBasieHTHas MOJISIpHAs XUMUYECKas CBSI3b

B) xoBaneHTHas HEMOASIpHAS XUMHUYECKAsl CBSI3b

1. {cBsi3b, OOpa30BaHHAas 3a CUET 0Opa30BaHUS OOIIUX IIEKTPOHHBIX Tap;
CBSI3b, 00pa30BaHHAs 3a CUET 000OIECTBICHUS BAJICHTHBIX YJIEKTPOHOB; CBSI3b,
oOpa30oBaHHAs 3a CUET AICKTPOCTATHUECKHUX CHJI MIPUTSHKCHUS | HAa3bIBACTCS

A) noHHOMI

b) meramnuueckoit

B) koBaneHnTHOMI

8. {B mopsaKe BO3pacTaHUsI METAJUTMYECKUX CBOMCTB; B MOPSIKE yOBIBAHUS
paaryca aTOMOB; B TIOPSJIKE BO3PACTAHMS KUCJIOTHBIX CBOWCTB JIETYUUX
BOJIOPOJTHBIX COSTMHEHUH } 3JIEMEHTHI PACIIONIOKEHBI B PSTY
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A) K, Ca, Sc

b) Al, Mg, Na

B)F,ClL 1

9. Kakoe u3 cyxaenuii BepHo 11 aneMeHToB { VA rpymimsl , [VA rpymnmsl,
IA rpynmbi}

A) obmas hopmyna JeTydero BoAOpoIHOTo coenuaeHms RH4

b) He 00pa3yloT 1eTy4nx BOJOPOJHBIX COETUHEHUN

B) 10 3aBepiieHns SHEPreTUUECKOIO YPOBHS HE XBAaTAET TPEX AIEKTPOHOB

10. Cpenu BemecTs, ykazaHHbIX B psay {NH3, O2, HCI, SO2; CaO, HNO3, CI2,
CO2; H2S04, HI, CuCl2, CH4, NH3} KOJIM4eCTBO COCIMHEHUI C KOBAJICHTHOM
MOJISIPHOM CBSI3bIO PABHO

A) Tpem

b) aBym

B) yerbipem

11. Xumuueckas CBS3b B MOJIEKYJIaX {030HA U XJIOPUJIA KaJbLU; CEPHOU
KHUCJIOTHI ¥ XJIOPUJa aMMOHUSI; CEPHOM KUCTIOTHI U 030HAa} COOTBETCTBEHHO

A) KOBaJICHTHAas MOJISipHAst 1 HIOHHAS

b) xoBanieHTHas oJIsipHAst M KOBaJIEHTHAsI HEMOJIIpHAst

B) koBasieHTHas HEMOJSIpHASI U HOHHAS

Kak BUAHO M3 MPUBENEHHOTO MpUMEpa, Kakaoe (paceTHOe 3aJaHue MOKET
OBITh MPEeoOpa30BaHO B HECKOJIBKO PA3IMYHBIX BapUAHTOB OJHOTO 3aJaHUs
TeCTOBOM cuctembl. [Ipu opraHuzanuu aBTOMATU3HPOBAHHOTO TEKYIIETO
KOHTPOJISI TMOSIBISIETCS  BO3MOXXHOCTh T€HEpalMu  OOJIBIIOr0  KOJIMYECTBA
BApUAHTOB TeCTa, IMpPU DTOM 3aJaHusl, TMOJy4YeHHble u3 Qacera, OYyIyT
napajuiesIbHbI [0 COACPIKAHUIO U TPYAHOCTH.

2.1.2. IlpakTHYecKue 3aJaHUsI U 3a1a4H

[IpakTyeckue 3agaHusi W 3ajladyd, 4YacTO MCIOJb3yeMble B KauyeCTBE
JUJAKTUYECKUX CPEJICTB B €CTECTBEHHOHAYYHBIX HUCIUIUIMHAX, TaKKE€ MOTYT
ObITh (haceTHhIMH. BO3MOXXHO TpHMEHEHHME 3ajlad ¢ BapuaHTaMH OTBETa st
ya00CTBa OpraHu3alliid aBTOMaTU3UPOBAHHOTO KOHTPOJIS.

[IpakTryeckue 3aaHus U 3a7a4M MPEICTaBICHBI B pa3jeiiax:

1. OcHOBBI CTpPOEHHSI BelIeCTBA — 3aJla4yd HA COCTABJICHUE XUMHUYECKUX
dbopMys1 IByXaTOMHBIX COCTUHEHUM (OKCUOB, CYIb(UIOB, TUIPUIOB U T.I1.).

2. XuMH4YeCcKHe peakIiun

2.1. 3amaum Ha COCTABJICHUE YPABHEHUI PEaKIUii: COCTUHEHNS, 3aMEIICHHUS,
pasnoKeHusi, OOMEHa M PEaKIMi C ydJyacTHeM KOMIUICKCHBIX COEIWHEHUU (Ha
npuMepe TUIPOKCOKOMIUIEKCOB  QJIIOMUHHMS W I[MHKA), OKHUCIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIMA C MCHOJb30BAHHUEM METOAA 3JIEKTPOHHOTO
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OamaHca; C€  y4YacTMEM  KOMIUIEKCHBIX  COEQUMHEHUH  (Ha  TIpuMepe
T'UIPOKCOKOMITIIEKCOB IIMHKA U AJTFOMUHUS).

2.2. 3ajauM Ha pacueT KOJMYECTBEHHBIX XapaKTEPUCTUK MPOAYKTa peaKIuu
COCJIMHEHMSI; MAacCOBOM WM OOBEMHOM [OJMM BBIXOJA MPOAYKTA PEaKIUU
COCIMHEHHUS OT TEOPETHYECKHM BO3MOYKHOTO; OOBEMHBIX OTHOLIEHUN TIa30B;
KOJIMYECTBEHHBIX XapaKTEPUCTHUK MCXOJHBIX BEIIECTB M IMPOIYKTOB PEAKIIHH;
Macchl (00bEM, KOJMYECTBO BEIIECTBA) MPOAYKTAa pPEaKUUU, €CIH OIHO U3
BEIIECTB JAHO B BHUAE pacTBOpa C ONPEACICHHOWM MacCOBOW JIOJEH
PacTBOPEHHOT'O BEUIECTBA.

2.3. 3agaHus Ha COCTaBICHHME MOJCKYJISPHBIX M HMOHHBIX pPEaKIuil C
Y4aCTHEM OKCHUIOB, KHUCIOT, OCHOBAHUW WU COJICH, NOHHBIX PEAKIMN THUAPOJIN3a
COJIEH, YCTAHOBJIEHUE U3BMEHEHUS KUCITOTHOCTU CPEJIbI.

3. CTpoeHue 1 CBOWCTBA HEOPraHMYeCKHUX BelleCTB

3.1 3agaum Ha pacueT MaccoBOM J0JIM (Macchl) XMMHUYECKOIO 3JIEMEHTa
(coemuHeHus1) B MOJIEKYJie (CMecH).

3.2. [Ilpaktuueckue 3amaHus MO KiIacCU(UKAIMK, HOMEHKJIAType H
XUMHUYECKUM (HOpMyJIaM HEOPraHMUECKUX BEIIECTB Pa3IMUHBIX KIACCOB.

3.3. Ilpaktuyeckue 3agaHUsl Ha OIpPEACTICHHE XWMHUYECKOW aKTHBHOCTH
BEILIECTB B 3aBUCMMOCTH BHJIa XMMHUYECKOM CBSI3M M THUIA KPUCTAIUITMYECKOU
PEILIETKH.

3.4. 3aganus Ha COCTAaBIIEHUE YPABHEHUH XUMUYECKUX PEAKIUN C y4acTHEeM
IIPOCTBIX U CJIOKHBIX HEOPraHUYECKUX BELIECTB: OKCHJIOB METAJUIOB, HEMETAIIJIOB
U aM(POTEpHBIX 3JIEMEHTOB; HEOPTAaHUYECKUX KUCIIOT, OCHOBaHUHN U aM(OTEPHBIX
TMJAPOKCUJIOB, HEOPraHMYECKUX COJIEH, XapaKTEepU3YIOIIMX HMX CBOWCTBA H
CIIOCOOBI MOTYYEHUS.

4. CTpoeHue U CBOIICTBA OPraHNYECKHUX BellecTB

4.1. 3amanus Ha COCTABJICHHWE HA3BaHUW OPraHUYECKUX COCIUHEHUH MO
TPUBHAIBHOUN WJIM MEKIYHAPOIHON CUCTEMAaTHUYECKON HOMEHKIIATYPE;

4.2. 3amaHusi Ha COCTABJICHUE TOJHBIX M COKPAIICHHBIX CTPYKTYPHBIX
(bopMyI1 OpraHMYECKUX BEIIECTB OTIEIbHBIX KIaCCOB.

4.3. 3amaum Ha omnpeneleHUE TNpocTerredt GopMysIbl OpraHUYECKON
MOJIEKYJIbI, UCXOS U3 3JIEMEHTHOTO cocTaBa (B %).

4.5. 3agaHus Ha COCTaBIIEHUE YPaBHEHUN XMMUYECKHUX PEAKIHMM C ydacTHeM
OpraHUYECKUX BEIIECTB HA OCHOBAHUHU UX COCTABA U CTPOCHUS.

4.6. 3amaHus Ha COCTAaBJICHHE YypPaBHEHUN XUMHYECKHUX PpEaAKIUH,
WUTIOCTPUPYIOIIMX XUMHUYECKHUE CBOMCTBA C YYETOM MEXAHU3MOB NPOTEKAHUS
JAHHBIX PEAKUUHA M TEHETUYECKOM CBSI3M OPraHWYECKHX BELIECTB pPa3HbIX
KJIACCOB.

4.7. PacueTHble 3a1a4 110 YPABHEHUSIM PEAKLHUNA C yHaCTUEM OPraHUYEeCKUX
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BEILIECTB.

5. Kuneruyeckue u TepMOJIMHAMHUYECKHE 3AaKOHOMEPHOCTH MPOTEKAHUSA
XUMHUYECKHUX peaKkuui

5.1 IlpakTrueckue 3aaHusl Ha OIEHKY M3MEHEHHUS CKOPOCTH XMMHUYECKOU
PEaKIUU W HAIPABJIEHUS CMEIICHUS PAaBHOBECHUS C WCMOJIb30BAHMEM MNPUHLMIA
Jle-llaTense.

5.2 3amaum Ha pacyeTbl TEIJIOBBIX A(PPEKTOB XUMUUYECKHX PEAKIHA U
ONpejiesieHre  Tuma  peakuuu (Mo  TemioBoMy  3d@exty: 9dK30- H
HHIOTEPMUYECKHUE).

6. lucnepcHbIe CHCTEMBI

6.1. 3amaun Ha IPUTOTOBIICHUE PACTBOPOB.

7. KauecTBeHHble peakuuMu OOHAPY:KEHHMS] OPraHUYeCKHX H
HEOPraHMYeCKHUX BelleCTB

7.1. TlpakTuyeckue 3aJaHUsi Ha COCTABIICHUE YPaBHEHUW peaKIIHid
oOHapy>keHus: KaThuoHOB [-VI rpynm ¥ aHHOHOB, B T.4. B MOJEKYJSIPHOH U
MOHHOM (popmax.

7.2. IlpakThueckwe 3amaHWsi Ha COCTABJIICHHEC KAUCCTBEHHBIX PEAKIIMA
OOHapy>KE€HHsI OPraHUYECKUX COETMHEHUIA.

9.1. UccnenoBanue U XuMHYecKHii aHAJIN3 00bEKTOB OUOC(epbI

1. TunoBbIe pacyeThl MO0 TEMATUKE SKCIIEPUMEHTA.

2. 3amaun Ha BBIUMCICHUE CPEAHETO 3HAYCHHUS OKCICPUMEHTAIBHBIX
JAHHBIX, TOTPEUTHOCTH.

3. 3aganne «XUMHYECKHH COCTaB BOJbI, THII BOJLI KM CIHOCOOBI €€
MPUMEHEHUS» (C UCTI0JIb30BAHHNEM HOPMATUBHBIX TOKYMEHTOB).

4. 3aganune «B3anMoCBsI3b COCTaBa MOYBHI, THUIT IOYBBI U €€ HA3HAYCHUS.

9.2. UccnenoBanue U XuMHYeCKHii aHAJIN3 00bEKTOB TeXHOC(hepPHI

1. TunoBbIe pacyeThl MO0 TEMATUKE SKCIIEPUMEHTA.

2. 3amaun HA BBIYUCIICHWE CPEIHETO 3HAYCHHUS OKCIICPUMEHTATBHBIX
JIAHHBIX, TOTPEITHOCTH.

3. 3amaun HaA ONpeNeiCHHE METAUIOB, HEOPTraHWYEeCKHX AaHHOHOB W
OpPraHUYECKUX BEUIECTB B TEXHUYECKOM BOJIE PA3HOIO HA3HAYCHHSI.

4. 3aganne « XMMHUYECKUI COCTaB TEXHUYECKOI BObI, TUII BOJABI U CIIOCOOBI
ee MPUMEHEHU» (C UCTI0JIb30BAHUEM HOPMATUBHBIX JIOKYMEHTOR).

IIpuMepsI 32124 MO pa3HBIM TeMaM JUCHUIITIHHbI

|. C BapnanTamu 0TBETOB

1. B peakimuto, TepMoOXuMHUecKoe ypaBHeHuEe kotopoir S + Oz = SO, + 297
kJ/[x, BcTynuna cepa maccoil 1 r. KonnuecTBO TEMJIOTHI, BBIJIECIUBIIEECS MHpPU
9TOM, PABHO:

A) 9,28 xJlx
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b) 74,25 xJIx

B) 29,7 xJlx

2. YKaXUTE COJib, BOAHBIA PACTBOP KOTOPOI UMEET LIEIOYHYIO CpeLy

A) cynbdat xanus

b) xnmopua antoMuHus

B) xapOonat kanus

3. Onpenenute Ha3BaHWE BEIIECTBA, TJABHAS IIEMh KOTOPOTO COCTOWT W3
YeThIpEX aTOMOB YIJIepoja, COJEPKUT KapOOKCUIIbHYIO TPYIIY U OAHY JIBOWHYIO
CBSI3b, a TAKXKE PATUKAIIBI METHII U ATHII.

A) 3-metun-3-3TriOyTeH-3-0Bask KUCI0Ta

b) 3-metmin-2-3tunOyreH-3-oBas KUCIOTa

B) 2-metnn-3-3TunOyTeH-3-0Bast KUCIO0Ta

daceTHbIE 32124

4. CocTaBbTe€ XUMHUYECKHE (DOPMYJIIBI JBYXATOMHBIX COCIMHEHU: {CUIULINL
Kanplusg, rugapun Oapus, cynbdun xenesa (III), oxcum azora (II), oxcun
amomunus, xyopun xenesa (II), autpun 6apus, okcua prytu (1), okcua cypbmbl
(V); oxcun memu (1), xnopux prytu (1), HUTpHUI Kaaust, CHIUIU MarHus, TUAPU/
amomunusd, cynbua csunna (II), O6pomun nmuka, okcun yraepona (I1), okcua
xjaopa (V); autpun Hatpus, noaun meau (I), oxcun xpoma (I1), okcup azota (V),
ruapug Hatpus, xyopun xpoma (III), okcupa kamus, oxcun wbimbsika (11D),
CyJb(U IIUHKA } .

5. ITpu B3aumogeiictBuu {40; 20; 35} T cMecu {cepebpa W ITMHKA; IUHKA U
MEJIN; MEIH U Keje3a} ¢ CONSTHOM KMCIOTOM BhIIeIniIochk {6,72; 2,24; 5,6} nraza
(1.y.). Onpenenure MaccoByrO 1010 (B %) {IIMHKA; MEIH; Kene3a} B CMECH.

6. YpaBHAMTE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHYIO PEAKIIUIO

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

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

KCIO; + S = KCI + SO2} mMeTonoM 3eKTpOHHOrO OallaHca; ONpPEICITUTe
OKHUCJIUTENIb U BOCCTAHOBUTEITb.

7. Onpenenute MOJCKYJISIPHYIO (OPMYITy YIJIEBOJOPOJA, COACPKAIIETO
{80%; 85,7%; 75%} yraepona. OTHOCHTEIBbHAS TUIOTHOCTH MMApOB BEIIECTBA 10
{BOIOPOY; BO3yXY; KUciopoay} pasHa {15; 1,931; 0,5}.

A) C4Hs

B) C2H6

B) CH,4

Bonpocureabubie GopMyIHMpOBKU:

8. Kakas Macca yKCyCHOUM KUCJIOTHI MOTpeOyeTcs JIsi CHHTE3a ATHIIAIeTaTa
maccoit 140,8 1. Bwixom sdmpa mpumure paBHbiM 80% OT TEOpPETHUECKH
BO3MOKHOTO.
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9. KakuMm peakTuBOM MOYKHO OTJIMYUTH TJHULEPUH OT II0K03bl? CocTaBbTe
YpaBHEHHE KAUECTBEHHOM peakluu JUIsi OOHAPYKEHUS MHOIOATOMHBIX CIUPTOB
Ha IpUMEPE MIHLIEPUHA.

10. C nomMoripro KaKoro peakTUBa MOKHO pacro3HaTh rajoreHua-uonsl (Cl-
, Br-, 1-)? CocraBbTe ypaBHEHUs KayeCTBEHHBIX PEaKUUid B MOJIEKYJISPHOU W
MOHHOU (popMmax. YKaXuTe NpU3HaKU PeaKni.

3ajmaud, Kak W Jpyrue AUAAKTUYECKHE 3aJaHus, MOTYT BBIIIOJIHSITH
oOyyarolyl0o W KOHTpoiupyromyro ¢yHkuuu. Pemenwe 3agad MOXeT
OCYULIECTBIIATHCS HA PA3JIMYHBIX TUIIAX U 3TAIAX 3aHITHMH.

2.1.3. IlIpaKkTUKO-OpHEeHTHPOBAHHbIE 321aHUSI

[IpakTUKO-OpHUEHTHPOBAaHHbIE 3alaHus (KaK TEOpPEeTHYECKHEe, TaK |
pacyeTHbIE), HANpaBJIEHbl Ha pa3BUTHE pE3YyJbTATOB OOYYEHHS OCHOBHOTO
Monayins (pasaensl: «OCHOBBI CTpOEHHS BemiecTBa», «CTpPOeHHE U CBOMCTBA
HEOpPraHWYeCKUX /  OpraHMyYeckux  BewecTB»,  «KuHetnueckue
TEPMOJMHAMMYECKUE 3aKOHOMEPHOCTH MNPOTEKAHUSI XHMHUYECKUX PpPEaKIHi»,
«/lucnepcHple CHUCTEMBI») M BBISIBJICHHE XHMHUYECKOM CYIIHOCTH OOBEKTOB
IPUPOJIbI, TPOU3BOACTBA U OBbITa, C KOTOPHIMU YEJIOBEK B3aUMOJCIHCTBYET B
IPOLECCE MPAKTUYECKON AEATENIbHOCTH (IPUKIIAJHOW MOIYIIb).

[IpakTUKO-OpHEHTHUPOBAHHbIE  3aJaHUs  MOXKHO  ONPEIEIUTh  Kak
neJaroruyecku nepepadboTaHHbI (parMeHT MPOPECCUOHATBHON NIEeATEIbHOCTH
cnequanvcra. OHM pa3pabaThiBalOTCA JUIsl MPOBEPKM 3HAHMM M yMEHUU
oOyuaroluxcs JeUCTBOBaTh B MPAKTUYECKUX, HETUIUYHBIX, SKCTPEMAJIbHBIX U
Apyrux curyauusax. lIpy wW3ydyeHMM [OHCHMIUIMHBI «XUMHSD» ITPAKTHUKO-
OPUEHTHPOBAHHbIE  33JaHUsS MPUMEHSIIOTCS JUIsl  aKTUBHM3alUM  y4eOHO-
[O3HABATEJIbHON JAESITENbHOCTH OO0YYaloIIMXCsl IMyTeM «IOTPYKEHUs» HUX B
npoOJaeMbl XUMHUYECKUX HCCIEAOBaHUI, BO3HHMKABIIMX B HCTOPUHM Pa3BUTHS
HAyKH, WIK UMEIOUIUX MPAKTUYECKOE 3HAUCHUE ISl YETIOBEKA.

[IpuBeneM mpuMepbl MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/laHUW MO pasjenam
«CTpoeHrEe W CBOICTBAa HEOpraHMYecKuX BelecTB», «CTpoeHHe U CBOMCTBA
OpPraHUYECKUX BEILIECTBY.

1. KapOokcutepanusi

Haszpanue tembl Tema 3.3. «IIpon3BOACTBO HEOPTAaHUUECKUX
BEIIECTB. 3HAYEHNE U IPUMEHEHHE B OBITY U Ha
IIPOU3BOJICTBE)

PesynbTaT 0OyueHusi | OOOCHOBBIBaTh  3HAYEHHWE W MPUMEHEHHUE
HEOPTaHMYECKUX  BEIIECTB B  OBITOBOM W
MPOU3BOJACTBEHHON JESITEIbHOCTH YEJIOBEKA HX
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(U3UKO-XMMHUECKUMU CBOMCTBAMHU

OO01re KOMITETCHITUN OK 01, OK 02

A 3HaKOMO JIM BaM IIOHSTHE «Kap6OKCI/IT€paHI/ISI»? B TCPAIICBTUYICCKUX
OeJIAX HMCIIOJIB3YIOT F3.3006p33H06 BCHICCTBO. IIo »tou IMPUYINHC HOI[O6HYI'O

MCTOJUKY HAa3bIBAIOT «T'da30BbIMHU YKOJIAMMN. OTta MCTOJMKa MCITIOJB3YCTCA IJIA

JICUCHUA CCPACUHO-COCYANUCTBIX 3360J’I€B21HHI>1, IIOBBIMICHUA 3JJAaCTHYHOCTH KOXKH.

[ToBrilIcHHUE COACPIKAaHUA OTOro rada B KPOBH TOBOPHT O HEKaueCTBECHHOM

¢bynkiun kpou. Camoe yTuBUTEIBHOE, YTO OHO MCIIONB3YeTCs B TBEPAOM BUJIE B

HI/IIHCBOI?I IMPOMBIINIJICHHOCTH JIXI XPAHCHHUA MW IICPCBO3KHU IIPOIYKTOB! pBI6I>I,

Msica, MOPOYKEHOTO.
3ananue
Bri0epurte 0MH NPpaBUIbLHBINA OTBET:
1. O kakom BerecTBe UAET peub?
A) yriaekucnelii ras
b) kucmopon
B) ammuak
2. KakuMu XMMUYECKUMU CBOMCTBaMHU 00J1a1aeT 3TO BEIIECTBO?
A) KUCTTOTHBIMU
b) ocHOBHBIMHU
B) amdorepubiMu
3. C ueM MOXKET BCTyMaTh BO B3aUMOJICHCTBIE?
A) ¢ BO/IO, OCHOBHBIMU OKCHJIAMH, ITICI0YaMH, HEKOTOPBIMH COJISIMU
b) ¢ BogoM, KUCTIOTHBIMUA OKCHUJIAMHU, TIEJI0YaMH, HEKOTOPBIMH COJISIMU
B) ¢ Bozo#1, KHCIIOTHBIMU OKCHIAMH, KHCIIOTAMHU, HEKOTOPBIMH COJISIMU
4. C moMoIIbI0 KaKOTo BEIIeCTBa €ro MOKHO OOHAPYKUThH?
A) benondranenna
b) 6pomHOI1 BObI
B) u3BecTkoBOI BOJbI

5. [IpuBenute QpakThbl, KOTOPbIE JOKA3bIBAIOT OTPULIATENLHOE BIUSIHUE 3TOTO

ra3a Ha jKeJlyJJ0YHO-KUIICYHbIHA TPAKT YeJIOBEKA.
2. [loBapeHHasi coJib

Haseanue tembl Tema 3.3. «IIpon3BOoACTBO HEOPTaHUUECKUX
BEIIEeCTB. 3HaAUYECHUE U PUMEHEHUE B OBITY U Ha
IIPOU3BOJCTBE

Pesynbrar oOyuenus | OOOCHOBBIBaTH  3HAYCHUE W MPUMEHCHHE
HEOPraHMYECKHUX  BEIIECTB B  OBITOBOM H
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HpOPIBBOI[CTBCHHOﬁ JCATCIBHOCTH 4YCIIOBCKA HX
(bI/ISI/IKO-XI/IMI/ILICCKI/IMI/I CBOMCTBaMH

OO01re KOMITETCHITUN OK 01, OK 02

W3BectHO, uTO B Mupe noObiBaeTcst mpumepHo 100 MUIUIMOHOB TOHH
IIOBApeHHOW coinu B roA. Ha mnwuimeBble HyXIBI Pacxomyercs OKOJO OJHOU
YETBEPTOU YaCTH 3TOro KojauvecTBa. Kynia ke uaer ocraiabHas coJib?

[ToBapeHHasi coyib COBEPIIEHHO HEOOXOAMMA MPHU MPOU3BOJCTBE MSCHBIX U
pPBIOHBIX KOHCEPBOB, OHA HCIONB3YeTCd B METAUIypPrHYeCKOW OTpaciu
IPOMBIIIJIEHHOCTH, IpU OOpabOTKE MEXOB M pa3IUYHBIX KOX, B IpoLEcce
IIPUTOTOBJICHUS MBUIA, WAET JUIA IIOJYyYEHUS KaJIbIUHUPOBAHHOU COJBI,
npuMeHsercs B MeaunHe. OCHOBHOM MOTPEOUTENb CONM — XUMHUYECKask OTPACIb
IPOMBIIIJIEHHOCTH. B 3TON 06s1acTu HCIONIb3yeTcsl HE TOJIBKO caMa COJib, HO U
JJIEMEHTBI, COCTABIIIOIMUE €. B mporecce dIeKTposn3a €€ pacTBopa IOJIydaroT
XJIOp, BOAOPOA W enkui Hatp. M3 pacTBopa eakoro Harpa IOJy4arOT TBEPAYIO
11en04Yb — KaycTUK. COeInHsISA BOJOPO C XJIOPOM, MOJYYAIOT COJISIHYIO KUCIIOTY.

3agaHme: cocTaBbTe yPaBHEHHS, ONIMCAHHBIX B TEKCTE PeaKIuil.

3. AueTuiieH

Hassanue tembl Tema 3.3. «IIpon3BOACTBO HEOPTAHUUECKUX
BELIECTB. 3HAYEHUE U PUMEHEHHE B OBITY U Ha
IIPOU3BOJCTBE

PesynbraT 0oOyueHusi | OOOCHOBBIBaTh  3HAYEHHWE U MPUMEHECHHUE
HEOPTaHMYECKUX  BEIIECTB B  OBITOBOW W
MPOU3BOJICTBEHHON JESATEIBHOCTA 4YeJOBEKa MX
(U3UKO-XUMHUUYECKUMH CBOMCTBAMU

OOmme KOMITIETCHIINHT OK 01, OK 02

OmHMM U3 caMbIX pPAcCIpPOCTPAHEHHBIX CHOCOOOB CBapKH IUIaBJICHUEM
SBJISIETCSL Ta30Basi CBapKa, KOTOpas MPOM3BOAMUTCA C OOpAa30BAHMEM Ta30BOI0O
IUIAMEHH B KaHallax cBapo4Hoil ropenku. OOpa3oBaHuME Ta30CBAPOUYHOTO
IJIaMEHU HEBO3MOXKHO 0e3 rasza aneTwiieHa. TeXHUYeCKHi aleTUsIeH MOJy4yaroT
U3 KapOuga KajabIusl.

3aganue

1. O0bsicHuTe, KaKkol (pU3MYecKuil MoKaszaresb MO3BOJISIET MCIIOJIb30BATh
alleTUJIEH JIJIs1 CBApPOYHBIX paboT;

2. CocTaBbTe ypaBHEHHE PEAKIUH MOTYUCHHS alleTHIICHA,

3. CocTaBbTe ypaBHEHHE PEAKIIMN TOPEHUS alleTUIICHA;

25



4. Beruuciaure 00bEM arleTusIeHa MOJy4YeHHOr0 U3 KapOu/ia Kaablius Maccon
128 1, conepxkamiero 5% npumeceit, eciu BbIxo areTuiieHa coctaBisieT 80% oT
TEOPETUYECKU BO3MOXKHOTO.

4. MoJ1oYHAsl KHCJI0TA

Haspanue tembl Tewma 4.3. «Oprannueckue BELIECTBA B
KU3HEAEITEIbHOCTH UeoBeka. IIponszBoacTso u
IPUMEHEHUE OPTaHUYECKUX BEILIECTB B
POMBIIIEHHOCTI

Pesynbrar oOyuenus | OOOCHOBBIBATH  3HAYEHHE U NPUMEHEHHUE
OpraHMYeCKUX  BEIIeCTB B  OBITOBOM W
IIPOM3BOJACTBEHHON JIESITEIBHOCTH YEIOBEKa HX
(U3UKO-XUMHUUYECKUMH CBOMCTBAMU

OOmme KOMITETCHIINHT OK 01, OK 02

[IpoMEeXyTOUYHBIM TMPOAYKTOM OOMEHa Yy TEIUIOKPOBHBIX >KHBOTHBIX
ABJIAETCSI MOJIOYHAs KHUCJIOTA. 3amax 3TOW KHUCIOThI KPOBOCOCYLIUME HACEKOMBIE
YIJIaBJIMBAIOT HA 3HAYUTEIBHOM PAaCCTOSTHUU.

3aganue

1. Tlouemy HacekoMbIe (KOMaphl) OBICTPO HAXOAST CBOIO )KEPTBY?

2. YcranoBute (GOpMYyNIy MOJIOYHOM KHCIOTBI, KOTOpas TOMOTaeT
HACEKOMBIM HAXOJWTh TEIJIOKPOBHBIX IKUBOTHBIX, €CIM MAacCOBBIC JIOJH
AJIEMEHTOB B HeW coctaBisoT: yriepoga — 40,00%, Bomopoma — 6,67%,
kuciopoaa — 53,33%.

3. CocraBbTe CTPYKTypHYIO (opMylry MOJoYHON KuCIOTHL. HazoBute
kucioty no Homenkinarype MIOITAK.

4. Ha ocHOBaHWUU CTPOCHHUS MOJIOYHOM KHCIIOTBHI CJEJIaiiTe BBIBOJ O €€
XAMHUYECKUX CBOMCTBAX.

5. Halinute B WHTEpHETC WM JPYrdX HCTOYHUKAX WHEOOPMAIHUIO O
MPUMEHEHUN MOJIOYHON KHCIIOTHI.

2.1.4. 3ananus 1a00paTOPHBIX PadoT

JlaGopatopHble pabOThI SBJISIFOTCS BAXKHOM YacThIO Y4EOHOTrO Mpoliecca 1o
JUCHUIUIMHE M CIOCOOCTBYIOT (OPMHUPOBAHUIO y OOYyYalOUXCAd yMEHUH
UCCJIEIOBAaTh XMMHUYECKUE TPOIECChl W SBJICHHS (IUIAHUPOBATH M TMPOBOJIUTH
XUMHUYECKUE DKCIMEPUMEHTHI, MCCIIEIOBATh BEIIECTBA U MPOBEPATH THIOTE3BI,
oOpabaTpiBaTh W HMHTEPIPETUPOBATH  PE3YJAbTAThl  DKCIIEPUMEHTOB).
JlabopaTopHble pabOTBl MO XWMHUHU MPEIYCMOTPEHBI B KaXKIOM pasjeie
OCHOBHOI'O U MPUKJIAIHOTO MOJyJien (Taoir. 2).

Tabmumna 2. JlabopatopHbie pabOThI IO XUMUHU
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Pa3znen

JlabopaTropnasi paGora

Paznen 2. Xumnueckue
peakuuu

JlaGopaTopHnasi pa6ora 1. «Peakiuu
THIPOITU32a)

Paznen 3. Ctpoenue u
CBOMCTBA HEOPTAHUYECKHUX
BEIIIECTB

JlabopaTtopHnas padora 2. «CBoiicTBa
METAJIJIOB U HEMETAJLJIOBY

Paznen 4. Ctpoenue u
CBOMCTBA OPTaHUYECKUX
BEIIIECTB

JlaGopaTopHasi pa6orta 3. «[lonyuenue
ATUJICHA U U3YYEHUE €r0 CBOMCTB»

Paznen 5. Kunernueckne n
TEPMOJIMHAMUYECKHUE
3aKOHOMEPHOCTH MPOTEKAHUS
XAMUYECKUX PEAKIIUN

JlabopaTtopHnasi paGora 4 (Ha BbIOOp)
«OnpeneneHne 3aBUCUMOCTH CKOPOCTH
pEaKuu OT KOHUEHTPALUK PEATUPYIOLIUX
BellecTB» Wik «OnpeiesieHre 3aBUCUMOCTH
CKOPOCTH PEAKIMH OT TEMIEPATYPhI»
JlabopaTopHas padora 5. «3yuenue
BIIMSIHUS pa3IUYHBIX (DAKTOPOB HAa CMEILICHUE
XUMHUYECKOTO PAaBHOBECHS»

Paznen 6. JlucnepcHsie
CUCTEMBI

JlabopaTtopHasi pa6oTta 6 (Ha BbIOOp)
«[IpurororyieHue pacTBOPOBY WIH
«HccnenoBanne TUCTIEPCHBIX CUCTEM

Paznen 7. KauecTBeHHBIE
peakimu 0OHapyKEHUS
OPTaHUYECKHUX U
HEOPraHUYECKUX BEILIECTB

JlabopaTtopHnasi paGora 7 (Ha BbIOOP)
«AHaTuTHYECKHUE peakIui KaTuoHos |-VI
IPYNID WU «AHATUTAYECKUE PEAKIINU
AHUOHOBY

JlabopaTtopHasi paGora 8 (Ha BbIOOP)
«KauecTBeHHBIE peakIuy Ha OTACIbHBIC
KJIACChl OPTaHUYECKUX BEIIECTBY» WIH
«KauecTBeHHBIN aHATU3 OPraHUYECKUX
COeIMHEHUN TT0 (PYHKIIMOHATBLHBIM TPYTITIaM))

Pasnen 9.1. UccnenoBanue u
XUMHYECKUH aHAJIN3 00BEKTOB
omochepsl

JlaGopaTopHas padora 9. «OCHOBBI
71a60paTOPHOM MPAKTHUKI

JlabopaTtopHnasi pa6ora 10 (Ha BbIOOP)
«O4nCcTKa BOJIBI OT 3arpsI3HEHUI
«Omnpenenenue pH BoAbl U €€ KUCIOTHOCTH
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«OrmpeneneHune KECTKOCTU BOJIBI U CTIOCOOBI
ee YCTpaHCHUSD

JlaGopaTopHasi padora 11 (na BbIOOp)
«OOHapyKeHHe HUTPATOB B MPOAYKTAX
TUTAHUSD)

«MccnenmoBanre MPOIyKTOB TUTAHUS Ha
HAJIMYUE YTIEBOA0B (MyKa, TBOPOT, MOJIOKO,
HOTYpT) Ha HAJTMYHE YTIIEBOJOB (Kpaxmall,
TJII0K03a, caxapo3a)»

JlaGopaTopHasi padora 12 (Ha BbIOOP)
«OOHapyXeHHe HEOPTraHUYECKUX MpUMece B
po0ax MoYBbI»

«Onpenenenue pH BoIHOM BBITSXKKH MTOYBBI,
€€ KUCJIOTHOCTH U IIETOTHOCTI

Paznen 9.2. HUccnenoBanue wu | Jlaboparopnas padora 9. «OCHOBBI
XUMUYECKUN aHaIU3 OOBEKTOB | Ja0OPATOPHOIN MPAKTHUKM»

TeXHOC(hEepBI JlabopaTopnas padora 10 (Ha BbIGOp)
«OnpeneneHue XJIOpUI0B METOJIOM
TUTPOBAHUS B TEXHUYECKOU BOJIEN
«OnpeneneHune )KeCTKOCTH TEXHUYECKOM
BOJIbI METOZIOM TUTPOBAHUS»
JlaGopaTopuasi padora 11. «Onpenenenue
coJiep KaHMsl YIIIEKUCIIOro ra3a B BO3yXe
MTOMEIICHHS SKCITPECC-METOIOM
JlaGoparopHas padora 12 (Ha BbIOOP)
«M3roroBneHue Kpacok (moa00p MUTMEHTOB
Y CBA3BIBAIOIIUX BEILECTB)»
«HccnmenoBanne CBOMCTB BSKYIIMX BEIIECTB
Ha MPUMEPE TUTICA»

OobOopynoBanme jadoparopuu U padoYMx MecT JIa0opaTopuM: MEH3YPKH,
NUNETKU-KANENIbHULIBI, TEPMOMETPBI, MHUKPOCKOM, JYIbl, MpEeIMETHbIE U
MOKPOBHBIC CTEKJA, IUIAHIIETHI JJIsi KamleNbHBIX PEaKIui, (UILTPOBATBHAS
Oymara, TIpOMBIBAJIKU, CTEKJISTHHBbIC MPOOUPKHU, PE3MHOBHIE MPOOKH, (POHAPUKH,
HAa0Op pEaKTHUBOB, CTEKJISIHHBIC MAJIOUYKH, IITATHBBI JJIs MPOOUPOK; MEpHBIE
UUJIMHAPHI, BOPOHKH CTEKJISIHHBIE, BOPOHKH JEIUTENbHbIEC MIUHApHUeckue (50—
100 ™mi), cTynkd c mnecTukoM, (apdopoBble YaIlIKH, MUHUETHI, (QUIBTPHI
OyMakHble, BaTa, MapJis, 4YacOBbIE CTEKJIA, JJIEKTPOIUTUTKH, JIAaOOpaTOpHbIE
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HITAaTUBBI, CIIUPTOBBIE TOPEJIKH, CHUYKH, MpUOOp IJs MOJy4YeHHUs Ta3oB (Wid
npoOupKa ¢ ra300TBOJIHON TpyOKO#), epikaTenu sl IpOOUPOK, CKIISIHKU JUIs
XpaHEHMs] PEaKTUBOB, pa3daTOYHbIE JOTKH; xumudeckue crakanbl (50, 100 u 200
MJ1); IINATENIW; TUHUETHL, TUT€JIbHBIE UMb, CEKYHIOMEPHI (TaliMephl), MEPHBIE
npobupku (Ha 10—20 mi1) u mepHbIe KOJOBI (25, 50, 100 1 200 M), BoasiHas OaHs
(WM TepMOCTAaT), CTEKJIIHHBIC MaJ0YKU; KOHMYECKUE KOJObI 11 TuTpoBanus (50
u 100 min); MHOUKATOpHBIE TMOJOCKU yis ompenenenus pH u crangaptHas
WHJMKATOpHAs IIKaJIa, YHUBEPCAIbHbIA MHAUKATOP; nunetku Ha 1, 10, 50 mn
(wnu po3atopel Ha 1, 5 u 10 mur), OGrOpeTKH ISl TUTPOBAHUSA, METUIIMHCKHE
mmpuisl Ha 100-150 mut, mabopatopHble WK aHaTUTUYECKUE Beckl, pH-MeTpsl,
CYIIWJIbHBIN 1miKad, U ap. T1adbopaTopHOE 000PYyA0BaHUE.

[IpuBeneM mnpumepsl Ja0OPATOPHBIX PadOT MO paszneny 2 «XUMHYECKHE
peakuumn» U pazneny 4 «CTpoeHue U CBOMCTBA OPTaHUYECKUX BEILIECTBY.

Pazgen 2. Xumnueckue peakuuu. Jlaboparopuas padora 1. «Peakuuu
THAPOJIN3a»

Ha3Banue tembl Tema 2.2. «DneKTpoaUTHICCKAS AUCCOTUAIHS U
WOHHBIA OOMEH»

Pesynbrar 0Oyuenust | CocTaBnaATh ypaBHEHUS XUMHUYECKUX PEaKIuu
MOHHOTO OOMEHa C Y4YaCTHEM HEOpPraHHMYeCKHUX
BEIIECTB

OOmue KOMITIETCHIINHT OK 01, OK 02

1. Bonpochl uisl 1onycKa K J1aGopaTopHoii padore

a) chopMyIUpyITE 1Eb IIJIaHUPYEMOTO IKCIIEPUMEHTA,

0) 00BsICHUTE, KaKOW MTPOIIECC HA3BIBAIOT THIPOJIN30M, KAKOW OH OBIBACT;

B)  OOBSICHUTE, KakWe  CYIIECTBYIOT  CIOCOOBI  JOKa3aTeIhCTBa
CYIIIECTBOBAHMSI TUJPOIN3a HEOPTAaHUYECKUX U OPTaHMYECKUX BEIECTB;

T') 0OBSICHUTE, KaK COCTABIISICTCS YpaBHEHUE TUIPOIIN3A,;

n) oObscHuTe, 4ro Takoe pH? Kak 3aBUCHUT maHHBIM ITOKa3aTelnb OT
KHCIIOTHOCTH WJTM OCHOBHOCTH CPEJIbI pacTBOPA;

¢) OOBSACHUTE XOJ BBIMTOJTHEHUS DKCIIEPUMEHTA TI0 PEIICHUIO KaueCTBCHHBIX
3aj1a4;

) TIEPEUYHCIIUTE OCHOBHBIE ACTIEKTHI COOJIO/ICHUS TEXHUKU 0€30MacHOCTH
pu paboTe ¢ arpeCCUBHBIMU peareHTaMu (TUIPOKCHI HATPHS).

2. [IpoBeneHue ONBITOB

OoOopynoBanue u nmocyaa PeakTuBbI
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1. CrexisaHHBIE MPOOUPKHU 1. PacrtBop NaOH
2. IltatuB ans npoOUpok 2. PactBop Na,SO4
3. PactBop AICl;
4,  PactBop Na,COs;
5. PactBop Cu(OH);
6. KucmnoTHO-OCHOBHBIN HHIUKATOP

AJITOPUTM NpoBeieHus onbiTa Ne 1

Bonpocsl u 3a1aHus

3aganme Ne 1. B Tpex npobupkax
10/ HOMEpaMu HaXOJSATCS PaCTBOPHI
TPEX COJICH: XJIOPU/IA ATTFOMUHUS,
cynb(dara HaTpHs1, KapOOHATA HATPHUSL.
He none3ysce ApyruMu peakTuBamu,
ONPENETNUTE COCTAB KaXI0M
MPOOUPKH.

1. JIatb 0OBsiICHEHUE TPOBEACHHBIM
OTIBITaM.

2. CocTaBUTh YpaBHEHHUSI PEAKITUH,
MPOTEKAIONUX B MPOOUPKE B
MOJIEKYJIIPHOM ¥ HOHHOM BHJIaX.

AJITOPUTM NPOBeIeHUs1 onbIiTa Ne 2

Bonpocel u 3a1anus

3amanue Ne 2. Uto npousoiizer,
€CJIM OXJIAJAUTh PAacTBOp KapOoHaTa
HaTpus WK J00aBUTH K HEMY
TUAPOKCUI HATPUS?

1.1. Hanuts B npoOupky 1-2 M
pacTBopa kapOOHaTa HATPHI.

1.2. OnycTuTh NpOOUPKY B CTaKaH €
OY€Hb XOJIOJJHOU BOJON WJIU CHETOM.
1.3. [IpoBepuTsh cpeay pacTBopa npu
MOMOIIY KHUCIIOTHO-OCHOBHOTO
WHKATOpA.

1.4. 1o6aBuTH K pacTBOpy KapOoHaTa

1.Kako# uHIUKATOp Jydllie
MCITIOJIB30BATh JIJISl ONIPEIETIEHUS CPEIbI
pactBopa?

2. CocTaBUTHh COOTBETCTBYIOIINE
YpaBHEHUS] XUMHUECKUX PEaKIUid, B
MOJIEKYJISIPHOM U MOHHOM BHJIaX.
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HaTpug T’MAPOKCU HATPUA.

AJITOPUTM NPOBeAeHHUs OnbITa Ne

3

BOHpOCLI H 3aJaHUA

3aganme Ne 3. [IpoGaeMHBII OMBIT.
1.1. B ogHy npoOUpKy ¢ pacTBOPOM
cynbdara meau (II) npunuts
PacTBOp TUAPOKCH 1A HATPHS.

1.2. Bo BTOpYIO MPOOHUPKY €
pactBopoM cynbdata meau (1)

PWIATH PACTBOP KapOOHaTa HATPHSI.

1.3. CpaBHHTB LIBET 00pa3yrONTUXCS
OCaJIKOB.

1.4. OGpaTuTh BHUMaHHE HA
BBIJICJICHUE Ta3a B OJJHOM U3
MPOOHUPOK.

1.5. Onpenenuthb, OTKY]a MOKET
BBIJICTISATHCS 3TOT ra3?

1.6. [TpoBepuTh Ka4ECTBEHHBIN
COCTAaB ra3a ropsies J1y4uHKOM.
1.7. OOBICHUTD MPOUCXOASAIIIEE
SIBIICHUE.

1. CocTaBUTBH COOTBETCTBYIOIIIHE
YpaBHEHUS] XUMUYECKUX PEAKIIHA, B
MOJIEKYJIIPHOM U HOHHOM BHJIaX.

AJITOPUTM NPOBEACHUS ONbITAa Ne
4

Bonpocsl u 3axanus
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3apanue Ne 4., [Ipo6nemuslit onbIT. | 1. OOBSCHUTH MPOUCXOISIIEE SIBICHHE.
1.1. K pactBopy xsopuaa antomuuus | 2. CocTaBUTh COOTBETCTBYIOIIUE
NPWINTh PACTBOP KapOoHaTa YPaBHEHHUS] XUMHUECKUX PEAKIUN, B
HaTpHSl. MOJIEKYJISIPHOM U MOHHOM BHJIAX.

3. OTBEeTHTH HA BOIPOCHI.

JIns 4ero B MEIUIIMHCKOW IPAKTUKE
UCIIOJIB3YIOT PACTBOP MUTHEBOW COIBI
JUIS1 IOJIOCKAHUS MPU BOCTIAJIUTEIIBHBIX
3aboseBanusx ropaa? Kakosa poiib
ruapoausa B npupone? [louemy pactBop
MbLIa TIEHUTCS B BOAE?

3. O0padoTKa pe3yIbTATOB ONBITOB

1. TlpoaHanu3upoBaTh COOTBETCTBUE TOJYUYCHHBIX PE3YyJIbTATOB THUIIAM
ruaponn3a. Caenarb COOTBETCTBYIOLIUE BBIBO/BI.

2. CdopMmymupoBaTh BBIBOJBI O 3aBUCHMOCTH THIIA THAPOIH3A W
KHCJIOTHOCTH CpEbl PacTBOPA.

Paznen 4. CrpoeHue W CBOWCTBA OPraHU4YeCKUX  BelIeCTB.
JlabopaTtopHnasi padora 3. «IlosrydeHne 3TUIeHA U U3YUEHHE €r0 CBOWCTBY

Haszpanue tembl Tema 4.2. «CBoiicTBa OPraHUYECKUX
COCTUHEHUI)
PesynbTaT oOyueHust | YcraHaBiIuBaTh 3aBUCUMOCTD ¢dusuko-

XUMUYECKUX CBOWCTB OPraHUYECKUX BEHIECTB OT
CTPOEHUS MOJIEKYJI

OOmme KOMITIETCHIINHT OK 01, OK 02

1. Bonpochl uisl 1onycKa K J1aGopaTopHoii padore

a) chopMynupyiTe 1eb IIAaHUPYEMOTO IKCIIEPUMEHTA;

0) 0OBSICHHUTE, K KAKOMY KJIaCCy OPTaHUYECKHUX BEIIECTB OTHOCHUTCS ITUJICH;

B) OOBSCHUTE, KaKUMH XWMHUYECKHMMH CBOWCTBAMHU O00JIaIal0OT BEIECTBA
JAHHOTO KJlacca, Kakhe KAueCTBEHHBIC pEaKkuuu il UX OOHApYKEHUS
UCIIOJIb3YIOTCS;

') 00BSCHUTE, KAK MOKHO IMOJYyYUTh BEIIECTBA TAHHOTO KJlacca COCTUHEHUI
B JJA0OPATOPHBIX YCIOBHUSX;

1) OOBSICHUTE, U3 YETO COCTOUT MPUOOP JJIs TIOTyUCHHUSI TA30B;

€) TePEUNCIUTE OCHOBHBIE ACIEKThI COOJIOJICHUS TEXHUKU O€30MaCHOCTH
npu pabdore c JIB)XK (3TWiOBBIA CHUPT), arpecCUBHBIMUA peareHTaMu
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(KOHILIGHTpUpOBaHHAs ~ CEpHasl  KHUCJIOTa), HarpeBareIbHbIMU

npudopamu

(ciupTOBKa).
2. IIpoBeeHue oNbLITOB

OO0opynoBanue u mocyaa PeakTuBBI

1. CrexisiHHBIE TPOOUPKHU 1. KonuentpupoBanHblid pacTBop H2SO4
2. WtatuB ams mpoOUpoK 2. OTUIOBBINA CIUPT

3. CnuproBka 3. PactBop KMnO4

4. Cruuku 4, bpomHas Bojia

5. Ilecok

AJITOPUTM NpoBeieHus onbiTa Ne 1

Bonpocel u 3a1anus

1. Tlomy4uThb STUIIEH JeruapaTanyen STUIOBOTO
crupTa, OOHAPYKUTh €T0, U3YYUTh €r0 CBOMCTBA.
1.1. B npobupky HaIUTh 2—3 MJI THJIOBOTO CITUPTA
U OCTOPOKHO J100aBHUTH 6—9 Mt
KOHILICHTPHUPOBAHHOUW CEPHOW KUCIIOTHI. 3aTEM
BCHINATh HEMHOTO MPOKAJIEHHOTO MecKa (MeCOK WIn
MeEJIKME KyCOYKHU MEeM3bI BBOJAT JIJIsl TOTO, YTOOBI
MPEIOTBPATUTh TOJUKH KUJIKOCTH MPU KUTICHUN ).
3aKkpbITh TPOOUPKY MPOOKOH C Ta300TBOTHOM
TpyOKOH, 3aKpPENUTH €€ B IITATUBE U OCTOPOKHO
HarpeTh CoAepKKUMOoe Mpooupku (puc.1)

CH,

2

TecoK
C,H,OH
fL§O (1:3)
2 4

(xoHiL.)

Br,  KMnO,

1. Yto mpoucxoaut B
npobupke? YUro
HaOmoaere?

2. K xakomy Tuiry
XAMUYECKUX PEaAKIUN
OTHOCSITCS OTH
npoueccel? Kak
HAa3bIBAKOTCSA?

3. Kak mensercs okpacka
pactBopoB? Ilouemy?

4. Kakum 1miaMeHem
ropurt dtuiieH? [louemy?
5. CocTaBUTh ypaBHEHUS
MPOTEKAIOIINX
ITPOLIECCOB.
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1.2. OcTOpOoXHO, pPABHOMEPHO HArpeTh CMECh.

1.3. B apyryto nmpobupky Haneire 2—3 mi
pa3z0aBIEHHOTO pacTBOpa lepMaHraHaTa Kajus, U
MPOITYCTUTE Yepe3 HEro ras.

1.4. B TpeThi0 NpoOUpPKY HAUTH 2—3 M1 OpOMHOM
BOJIbI, OITyCTUTh Fa300TBOJHYIO TPYOKY 710 AHA ATOU
MPOOUPKH U MPOITYCTUTD Yepe3 OPOMHYIO BOLY
BBIJICJISIFOIIMICSA Ta3.

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

CgHsOH (3THJIO'
BBIY CITUPT)

H,S0,

3. O0padoTKa pe3yabTATOB ONBITOB

1. Tlpoananu3upoBaTh COOTBETCTBUE MOJIYUYEHHBIX PE3YJIbTATOB CIOCOOAM
MOJIYYEHHUsS] HEMNpeNeIbHbIX YIIEBOAOPOIOB psifa dTuieHa (ankeHoB). Crenarb
COOTBETCTBYIOIIMMI BBIBOJ.

2. ChopmynupoBaTh BHIBOJ O GU3UKO-XUMHUYECKUX CBOMCTBAX dTHIICHA.

3. ChopmynupoBaTh BEIBOJ O CIIOCOOaX 0OHAPYKEHUS ITUJICHA.

2.2. OueHoOYHbIE CpeacTBAa PYy0e:KHOro (TeMaTH4ecKOro) KOHTPOJSl MO
AUCHMILINHE «XUMHS»

PyOexxHblii  (TEeMAaTUYECKHil) KOHTPOJIb MO JAUCHUIUIMHE  «XUMUS»
IpOBOAUTCA B (DOpME KOHTPOJBHBIX pabOT MO paszjiesiaM OCHOBHOTO MOMYJNS Ha
OTJENIbHBIX 3aHATUAX, KEHCOB U yU4eOHO-UCCIIEIOBATEILCKUX MPOCKTOB.

2.2.1. KouTpoabHbie padoThl 10 pa3aeiam

KonTponbHble pabOThl MO XMMHHM KakK OLIEHOYHBIE CPEICTBAa PYOEKHOTO
KOHTPOJISI 3aBEpIIAIOT M3y4YeHHe | WM 2 TeMaTH4YeCKUX pPa3iesioB OCHOBHOI'O
MOJTYJISI.

Paznen 2. Xummnueckue peaknuu. KoHTpouabHasi padora «CTpoeHue
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BeLIECTBA M XUMHUYECKHE Peakunm»

KoHnTponbHas paboTa coOIep UT YEThIPE BUIA 3a/IaHUM:

1. 3amaum Ha cocTaBiIeHUE XUMUYECKUX (HOPMYJI ABYXaTOMHBIX COSIUHEHUN
M0 UX Ha3BaHUIO.

2. 3amaun Ha COCTABJICHUE YPABHEHUW PEaKIMi: COCTMHCHWS, 3aMEIICHNUS,
paslioxkeHusi, oOMEHa M pEaKIui C y4YaCTUEM KOMIUICKCHBIX COEIUHEHU;
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

3. 3a1aHus Ha COCTaBJICHUE MOJIEKYJISIPHBIX U MOHHBIX PEAKIMil TUIpOIn3a
COJIEH, YCTAaHOBIICHUE U3MEHEHUSI KUCJIOTHOCTH CPEJIBI.

4. 3amaud Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTUK IO YpPaBHEHUSIM
XUMHUUYECKUX PpEAKIUNA: MAacCOBOM WM OOBEMHON JOJM BBIXOJA MPOJIYKTA
pEaKIMu COCIUHEHUSI OT TEOPETHUUYECKH BO3MOXKHOTO; OOBEMHBIX OTHOIICHUMN
ra3oB; KOJMYECTBEHHBIX XapaKTEPUCTUK MCXOJHBIX BEIIECTB U MPOAYKTOB
peakiuu; Macchl (00beM, KOJIMYECTBO BEIIECTBA) MPOAYKTA PEAKIIUU, €CIIU OJTHO
M3 BEIIECTB JAaHO B BHJIE pPacTBOpa C ONPEACICHHOM MAacCOBOM J0JIeH
PacTBOPEHHOT'O BEUIECTBA.

Paznen 3. CrpoeHnme M CBOHMCTBA HEOPraHUYeCKHUX BelIleCTB.
KonTpoabnas pabora «CBoiicTBa HEOPraHMYeCKNX BelIeCTBY»

KonTponbsHas paboTa COIEpKUT TPU BUJIA 3a/IaHUI:

1. 3agaun Ha pacueT MacCOBOM M0JU (Macchl) XMUMHYECKOTO SJIEMEHTa
(coenuHeHus1) B MOJIeKyJie (cMech).

2. [IlpakTtnueckue 3amaHusi 1O KiIaccH(UKAIMK, HOMEHKIAType W
XUMUYECKUM  (PopMysiaM HEOPTaHMYECKHX BEIIECTB PAa3IMYHBIX KJIACCOB:
OMpEeNIeJICHHE KJlacCa HEOPraHMYECKUX BEIIECTB, HA3bIBATh HEOPTaHUYECKHE
COEIMHEHUS M0 MEXKAYHAPOJHON U TPUBHAIIBHOM HOMEHKIIATYPE MO XUMUYECKUM
dhopmynam.

3. 3agaHus Ha COCTABJICHHE YPAaBHCHHH XMMHUYCCKHUX PEAKIMA C ydacTHEM
MPOCTBIX U CJIOKHBIX HEOPTaHUUYECKUX BEIIECTB: OKCHIOB METAJIIOB, HEMETAILJIOB
1 aM(pOTEPHBIX DJIEMEHTOB; HEOPTAaHUYECKUX KHCIIOT, OCHOBaHUH U aM(pOTEPHBIX
TUAPOKCUIOB, HEOPraHMYECKUX COJIEH, XapaKTEepU3YIOIIUX UX CBOWCTBA U
CHOCOOBI MOTYYESHHUS.

Pasznen 4. CTpoeHne u cBOMCTBA OPraHuvecKux BemecTts. KoHTposibHas
padora «CTpoeHHe M CBOIICTBA OPraHMYEeCKUX BeleCTB»

KonTtponbsHas paboTa COCTOUT U3 MIATH BUAOB 3aJaHUM:

1. 3amanuss Ha COCTaBJIE€HHE HAa3BaHUN OPraHUYECKUX COCAMHEHUU I10
XUMHUUYECKUM (popMyraM (B T.4. CTPYKTYPHBIM) C UCIOJb30BAHUEM TPUBHATLHOMN
WJIA MEXIYHAPOJIHON CUCTEMATHUYECKOW HOMEHKIATYPHI.

2. 3agaHus HA COCTABJICHHUE TIOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (OPMYIT
OpPraHUYECKUX BEIIECTB OTAEIbHBIX KJIACCOB MO UX HA3BAHUSIM B COOTBETCTBUU C
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MEXKIYHAPOIHON HOMEHKJIATYPOH.

3. 3agmauu Ha omnpeneneHue mpocreded  GopMysibl  OpraHUYeCcKOM
MOJIEKYJIbI, UCXO/ISl U3 DJIEMEHTHOTO cocTaBa (B %).

4. 3amaHus Ha COCTABJICHHE YpPAaBHEHUH XHWMHYECKHX PEaAKLUH,
WUTIOCTPUPYIOIIUX XUMHUYECKHE CBOMCTBA C YYETOM MEXaHHU3MOB MPOTEKAHMS
JAHHBIX PEAKIUA U TEHETUYECKOM CBSI3M OPraHMYECKUX BEIIECTB pPa3HbBIX
KJIACCOB, B T.4. LIETIOYKHU NIPEBPALICHU.

5. PacuetHble 3aaun MO YpaBHEHUSM PEAKUUN C y4aCTUEM OPraHUYEeCKUX
BEILIECTB.

Pa3znen 5. KuHerndyeckue W TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH
nporekanusi xuMu4deckux peaknuii. Kontpoabnas padora «CkopocThb
XHMHYECKOH peakiuy U XUMHYeCKOe PABHOBeCHE»

KoHTponbHasg paboTa COCTOUT U3 TPEX BUAOB 3a/1aHUM:

1. PacueTHble 3a/ja4yi HA U3BMEHEHHUE CKOPOCTHU XUMHUYECKUX B 3aBUCUMOCTH
OT KOHIEHTPALlUH PEAruPyIONINX BEUIECTB U TEMIIEPATYPHI.

2. 3ajauyd Ha pacyeTbl TEIUIOBBIX A()PEKTOB XUMHUYECKUX PpEaAKIUN U
ONpejiesieHre  Tuma  peaknuu (Mo  TemioBoMy  dddexty: 9K30- H
SHAOTEPMUYECKHUE).

3. 3amanus Ha mnpuMeHenune upuHIUMNa Jle-lllatense mIs HaXOXKIACHHUSI
HaIpaBJICHUS] CMEIIECHUSI PABHOBECUSI XMMHUUYECKOW peakIuy U aHalu3 (pakTopoB,
BIIMSIIOLIMX HA CMEIIEHUE XUMUYECKOTO PABHOBECHSI.

Paznen 6. [ducnepcHbie cucrembl. KoHTposbHasi padora mo Teme
«/lucnepcHble cHCTEMBbI»

KoHTponbHas paboTa COCTOUT U3 IBYX YacTei:

1. 3agaun Ha IPUTOTOBIICHUE M PacUeT KOHIIEHTPAIIMK pacTBOPOB (3 3amauun
Ha pacTBOpEHUE, pa3daBiIeHNe, CMEIINBAHUE PACTBOPOB).

2. 3amaHuds Ha OUCTIEPCHBIE CHUCTEMBI, HUCIOJB3yeMble B OBITOBOH W
MIPOU3BOJICTBEHHOM JEATEILHOCTH YeIOBEKa (B BUJIE TECTOBBIX 3aJJaHUN ).

[TpuBenemM nmpumepsl 3a1aHU KOHTPOJIbHON paboThl o Teme «CTpoeHue u
CBOMCTBA OPraHNWYeCKHX BeHIECTB», KOTOpas MPOBOAUTCS IOCIE HU3YUYEHUS
oOydJaronmmMucs paszena 4.

ITo uroram uzyudenus paszaena 4 «CTpoeHHe U CBOWCTBA OPraHUYeCKUX
BellecTBy o0ydaroniecst OyayT ClIOCOOHBI:

— OmpenessaTh NPUHAJICKHOCTh BEIIECTB K pa3IMUYHBIM  KJlaccam
OpraHUYECKUX COCITMHEHUMN; TOMOJIOTH U U30MEPHI;

— Ha3bIBaTh U3YUYEHHBIE BEIIECTBA M0 «TPUBHAIBHOW» WU MEXKIYHAPOTHON
HOMEHKIIATYpE;

— XapakTepu3oBaTh CTPOCHHE M XUMHUYECKHE CBOWCTBA HW3YYEHHBIX
OPraHUYECKUX COCAMHECHUN;
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— 0OBSCHATH 3aBUCUMOCTb CBOMCTB OPraHMYECKUX BEILIECTB OT UX COCTaBa U
CTPOCHHSI;

— TIPOBOJUTH BBIUYMCIICHUS IO XUMUYECKUM (POpMyJIaM U ypaBHEHUSIM.

TeMaTndeckuii KOHTPOJIb OCYILECTBIISIETCS METOAOM TecTtupoBanus (1) wim
B (hopMe MUCHMEHHON pa0OTHI, BKIIOYAIONIEH MPAKTHYCCKUE 3aaHMs U 3aTa4d
().

IIpuBeneM npumMep KOHTPOJIBHOH pPadoThHI B (JOpMe TECTOBBIX 3aJaHUH
)}

1. BemiecTtBO, cocTaB KOTOPOTO BbIpakeH MOJIEKYJsIpHOU opmymoit CsHg,
OTHOCHUTCS K KJ1accy:

1) apeHsr

2) aJTKaHbI

3) anKeHbI

4) aJIKWHBI

2. HazBanwue BemectBa, popmyna kotoporo: CHs-CH(CHs)-CH2-CH2-OH

1) 6yraHO1-2

2) MIEHTaHOJI-2

3) 2-metunoOyTanoi-4

4) 3-meTundyranon-1

3. BemectBo, nmetomee hopmyny CH,=CH, HazpiBaeTcs:

1) Tomyon

2) 9THIICH

3) rutepuH

4) TiporaHo

4. BemiecTBO, Ha3BaHUE KOTOPOTO MPOMMUOHOBAS KUCIOTa, UMEET (PopmyITy:

1) C,HsOH

2) (CH3):NH

3) CH3-CH,-COOH

4) C3HyOH

5. Jlyist ankaHOB XapaKTepHA PEaKITUs:

1) mpucoenunenus Hp

2) XJIOPUPOBAHUS HA CBETY

3) obecuBeunBanus pacrsopa KMnOy

4) monuMepu3aIu

6. MertaHoJ pearupyer c:

1) natpuem

2) BOIIO

3) BoIOpOIOM

4) MeTaHOM
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7. YKCcycHas KHCIIOTa BCTYIAET B PEAKIIMIO C:
1) AgNOs
2) NaCl
3) Na2C03
4) H,O
8. BepHbl 11 yTBEpKICHUS:
A. AMUHBI IPOSIBIIIFOT OCHOBHBIE CBOWCTBA
b. AMUHOKHCIIOTBI IPOSIBIISIIOT TOJIBKO OCHOBHBIE CBOMCTBA
1) BepHO TOJIBKO A
2) BEpHO TOJIbKO b
3) BepHBI 00a YTBEPIKICHHS
4) HEBEpHO HU OJIHO M3 YTBEPIKICHUI
9. VpaBuenune xumndeckoit peakiun C,Hg+Cl,—C,HsCI+HCI sBasercs:
1) peakiueli 3aMeIeHsI, IPOTEKAOIIEH 10 PaTuKaIbHOMY MEXaHH3MY
2) peakiei IpruCOeTUHECHNUS, MPOTEKAIOIICH 10 PAUKAIBEHOMY MEXaHU3MY
3) peakiuei 3aMeIIeHus, MPOTEKAIOIICeH TT0 HOHHOMY MEXaHU3MY
4) peakiyeil MPUCOCIUHCHHMS, IPOTEKAOIICH [T0 HOHHOMY MEXaHU3MY
10. B peakmuto «cepedpsHOTo 3epKayia» (C aMMHAYHBIM PACTBOPOM OKCHJIA
cepedpa) BCTyMaerT:
1) sTaHO
2) TII0K03a
3) rumtepuH
4) xpaxma
11. YcraHoBuUTE COOTBETCTBHUE MEXK]y Ha3BaHHWEM BEIIECTBA M KJIACCOM
(rpynmoit) opraHuYeCcKUX COCTUHEHUH, K KOTOPOMY(-0if) OHO IPUHAJICIKHUT.
Ha3Banue BemecTBa
A) CH;COOH
b) CH3-CH,-CH3
B) CH,=CH-CH»-CH3
') CH3-CH,-OH
Knacc oprannyueckux coeMHEeHUN
1) 0IHOATOMHBIE CITUPTHI
2) yraeBobl
3) kapOOHOBBIE KUCIIOTHI
4) apoMaTUYECKHE YTIICBOIOPOIBI
5) HempeeNbHbIC YTIIEBOI0POIbI
6) mpeaenbHbIC YIIIEBOI0POIBI
12. B cxeme npeBpaiieHui
15000C Caxkrt +Br;
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CH4 — X1 — 6en3on — X,

BelecTBaMu X1 M X2 COOTBETCTBEHHO SIBJISIIOTCS:

1) anerunieH

2) 3THJICH

3) 6poMOeH3071

4) xmopOeH30

5) dbenon

6) 1HUKIOreKcaH

13. Onpenenute MoJeKyJIsipHyt0 GopMyily BelecTBa, coaepxaniero 37,5%
yriepona, 50% kucnopona u 12,5% Bonopoaa. OTHOCHTENbHAS IJIOTHOCTH MapOB
ATOr0 BEIIECTBA [0 BOJAOPOAY paBHA 16.

1) CH;OH

2) C,HsOH

3) HCOOH

4) C¢HsOH

14. Ckonpko JUTPOB BojAOpoja MoTpedyercs st oOpa3zoBanus 10,2 1
ATWJIOBOTO CHUPTA U3 aleTalbJeruja, €eCJId BBIXOJA TNPOJYKTa pEaKIuu
coctasisieT 80%?

1)6,2 1

2)3,1n

3) 12,75 n

4)11.2 n

IlpuBenem mpumMep 3aJaHMil 1JIsi MMCbMEHHOM KOHTPOJILHOW pPadoThI
(11).

1. Jlaiite Ha3BaHWS OPraHUYECKUM COCIUHEHUSM II0 XHUMHYCCKHM
dbopMyliaM C  HUCHOJIb30BAHUEM  TPUBHAIBHOM  WJIM  MEXAYHapOIHOU
CUCTEMATHICCKON HOMECHKIIATYPBI:

a) C2H5OH

6) (CHs)NH

B) CH3-CH(NH,)-COOH

F) C3H9N

,Z[) CH3CH2HC:O

e) C6H5CH20H

2. CocraBpTe TIOJIHBIE U COKpAIICHHBIC CTPYKTYpHBIE (DOPMYJIBI
OpPraHUYECKUX BEIIECTB OTJCIBHBIX KJIIACCOB MO0 UX HA3BaHUSAM B COOTBETCTBHUU C
MEXKIYHApPOIHOW HOMEHKJIATYPOM:

a) METHIIOCH3071

0) aHWUJIUH

B) 3-MeTHWIIOyTaHAb
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I') IIUKJIOTEKCEH

1) 6yraaueH-1,2

€) 2-MeTHInponanHon-1

x) OyTun-1

3) aMMHOYKCYCHasl KHCJIOTa

3. CocrtaBpTe ypaBHEHHMS XUMHUYECKHX pEAKIUH COTJACHO CXEeMe

MIPEBPAIICHUM:
1500°C Cakr +Br;
CH4—>X1—>X2—>X3

YKaxuTe TUI 1 MEXaHU3M PEaKIINH, Ha30BUTE 00pa30BaBIINECs BEIIECTBA.

4. Onpenenute MOJICKYJSIpHYIO GOpMyIly BeliecTBa, coaepsxkaiiero 37,5%
yraepona, 50% kuciopona u 12,5% Bomopoaa. OTHOCHTETBHAS TNIOTHOCTH ITAPOB
ATOr0 BEIIECTBA IO BOJAOPOAY paBHA 16.

5. Ckoybko JUTPOB BOJOpoAa moTpedyerca s oOpazoBanus 10,2 T
STUJIOBOTO CHOUPTAa W3 AalETANbJETUIa, €CJIH BBIXOJ MPOAYKTAa PEaKIUU
coctasisieT 80%?

2.2.2. Keiicbl

Kelicel MCMONB3ylOTCST B KA4E€CTBE OLIEHOYHOIO CpPEACTBa B paszfene 8
OPUKIAAHOTO  MOAYJS, MX  COAEpKAaHUE  ONpEeNeisercs C  YYEeTOM
npo(ecCUOHANbHON  HaNpaBJIeHHOCTH oOpa3zoBarenbHoM mnporpammel  CIIO.
[IprMepbl BO3MOKHBIX TEM KEHCOB:

1. TlorenneHue KiIMMaTra U BBICBOOOXKJICHHE Ta30BBIX THIPATOB CO JIHA
OKeaHa.

2. bynyiue Marepuasl 1J1s aBUa-, MallIiHO- U IPUOOPOCTPOSHUSI.

3. HoBble maTepuarnbl 17151 COIHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE PAaCTUTENbHBIX MPENAPaTOB.

5. XvMHYECKHE 3JIEMEHTHI B )KM3HU YEJIOBEKA.

6. BomopoaHas sHepreTHka.

[TpuBenem npumeps! keiicoB no xumuu (aBrop ['onydeBa Nuna bopucosHa,
yuurtenb xumun, https://urok.1sept.ru/articles/636947).

Keiic Nel. «Xi10p B )KM3HH YeI0BEKa»

B SInonun oO0beauHEeHHbIMU cuiiaMu HalmoHaabHOTO MHCTUTYTa 3J0POBbS

u IlpedexrypHoro ynuepcutera CuI3yoKd OBbLIO MPOBENECHO HCCIEAOBAHHE.
VYueHble BBISICHUIIM, YTO E€CTECTBEHHBIE OPTaHMYECKHE BEIIECTBA BCTYIAKOT B
PEeaKIMIO C XJIOPUPOBAHHOM BOJOM U3-1I0J KpaHa, 00pa3ys onacHble COeIUHEHUS,
KOTOpBIE MOTYT CIYXWUTh NPUYUHOM paka. Takue coenqnHeHus Ha3bIBalOTCI MX,
TO ecThb «MyTaren ukc» nnu «Hens3BecTHbI MyTareHn».

3aaHus:
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1. Tlpennoxure crnocoObl YMEHBIIEHUS SAOBUTOrO BIHMSHUS XJOpa B
MUTHEBON BOJIE HA OPraHMU3M YeJIOBEKa.

2. Ucxopas u3 cBOeH KU3HEHHOW MPaKTUKU, PUOIU3UTEIBHO paccuuTaiTe,
CKOJIBKO XJIOPUPOBAHHOW BOJBI Bbl HCIOJB3YETE€ B TEUEHUE JHS U JJISI KaKUX
nenen?

3. Kakue opranbl yenoBeka OOJbIlIe BCETO CTPaAalOT OT BO3ACHCTBHS
xJjopa?

4. Kak BIuseT XJIOpUpOBAHHAS BOJIA HA YEJIOBEKA MIPU KyMaHUu?

5. Haiigutre pononHUTENbHYIO HWHGOPMAIMIO O 3aMeHe XJjopa IMpu
o0e33apaXMBaHUU BOJIbI.

6. HccnemyiiTe pasmuvHble TOBapbl OBITOBOM XUMHUH B CBOEM JIOME.
CocTaBbTe CIUCOK XJIOPCOAEPKAIINX COEAUHEHUH, YKOKUTE MEPBI 0€30aCHOCTH
pU paboTe C HUMHU.

Keiic Ne2. «BogopogoMo0mniu — mar B Oyayuiee»

Aptomobmn Honda FCX Clarity Ha BOJOPOJHBIX TOTUIMBHBIX 3JIEMEHTaX
e3natT no poporam Esporsl ¢ 2009 roga. B 2011 roay Honda npucoeannmnacs k
eBporieiickomy maptHepcTBYy 3kosnioruyHor sHeprun (Clean Energy Partnership),
MOCJIE YErO BBIBEJIA HA MEPBBIM IUIAH MPOU3BOJACTBO SKOJOTMYECKH YHCTHIX
apToMoOmiei. A Ha Ilatom MockoBckoM MexayHapogHoMm aBTocaioHe BA7J
MpeACTaBUII CBOIO HOBUHKY «Jlama-AHTAm» ¢ OaJlsloHaMU BOJIOPO/Ia U KUCTIOPO/a.

3amanud:

1. Tlouemy MHOrMe aBTOMOOWJIbHBIE KOMIIAHMM  pa3pabaTbIBaiOT
aBTOMOOWUITH, pabOTarOIINE Ha BOJIOPOTHOM TOILITUBE?

2. Kak BBIXJIOTIHBIE Ta3bl aBTOMOOWJIEH, paboTalOMMX Ha YrieBOJ0POIHOM
TOIUJIMBE, BIUSIIOT HA 3J0POBbE UeIOBEKa?

3. Kakne «+» u «—» BBl BUIUTE y BOJOPOIOMOOUIICH?

4. Haitnute TONMOJHUTENBHYIO HHPOpMAIUIO 00 UX YCTPOUCTBE.

5. Eciiu B Bamiel cemMbe WJIM y BallMX 3HAKOMBIX €CTh aBTOMOOWIIH,
MOJICUMTANTE, CKOJIBKO MPHUOIU3UTEIBHO JUTPOB OCH3WHA, Ta3a M KaKOW MapKH
UCIIOJIb3YETE €KETHEBHO.

6. Kakue BemiecTBa 1 B KAKOM KOJMYECTBE MOTYT HaXOJUTHCS B BHIXJIOITHBIX
ra3ax BallliX aBTOMOOMIIEH?

2.2.3. YueOHO-HMcCIe10BATEILCKHN MPOEKT

YueOHo-uccaea0BaTeIbCKUN MTPOCKT SBJISETCS OCHOBHBIM CIIOCOOOM OIIEHKH
pe3ysbTaToB 00ydeHHs, CHOPMUPOBAHHBIX Yy OOYyYalOIMUXCS B XOAE OCBOCHHS
MPUKIAOHOTO MOAyiss XuMuu B pazgenax 9.1. m 9.2, HccinenoBanue wu
XUMUYECKUN aHaim3 00BeKTOB Ouocheprl/TexHochepsl (c yderom Oymyrieit
npo(heCcCHOHATIEHOM JeSITEIbHOCTH).
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[IpuBeneM mnpuMep MPOEKTHOTO 3aJaHus, padoTa HaJ KOTOPHIM
HAYMHAETCS C Hadajla pas/elia, a JACTalbHOE BHIIIOJIHEHUE 3aJaHUN B TPYIIIAX U
oopmiieHHEe pe3ylbTaTOB MPOEKTHOW IEATEIBHOCTH MPOU3BOIUTCS B KOHIIE
U3YUYEHUS pa3zela.

Obmass Tema TpoeKkTa, TMpPHUBEACHHAs HIKE, B  JaJbHEHUIIEM
JIEKOMIIO3UpYeTCcs MO (PAaceTHOMY MPHUHIUIY B 3aBUCHUMOCTH OT MOJTy4aeMOM
oOy4JaronMMucs creruaibHocTu (Tpodeccun), a TakkKe Kaxaas rpyrna MOXKET
paccMoTpeTh Oojee yrayOJNeHHO OAMH U3 00s3aTEeNbHBIX COAEpPKATEIBHBIX
KOMITIOHEHTOB (TIOITEM) MPOEKTa.

Ha3Banmne mnpoekTa: cocTaBlieHHE MpPOEKTa I[IBETHHKA/Caaa/oropojam B
3aBUCUMOCTH OT COCTaBa MPOAaHATU3UPOBAHHBIX MTOYB.

IIpob6aema wuccieqoBaHMsi:  OMNpEJEICHHE BO3MOXXHOCTH  Pa3OMBKHU
LIBETHUKA B COOTBETCTBHM C JU3aHEPCKUM 3alpocoOM M HEOOXOJUMOCTH
ajanTalyuyd TU3aiHEPCKOr0 MPOEKTa K MOYBEHHBIM U KIMMATUYECKUM YCIOBUSIM
Ha OCHOBAaHUM HCCJIENOBAHMS XUMHYECKOTO COCTaBa II0YB IPENIOKEHHOTO
y4acTka.

Ienp mpoekTa: ONpEeNENUTh BIMSIHHE XMMHYECKOIO COCTaBa IOYB Ha
NPEMJIO)KEHHOM y4YacTKE Ha AaCCOPTUMEHT pPACTEHHM, PEKOMEHIOBAaHHBIX K
MOCaJIKe JJIA pean3aluy BBIOPAaHHOTO AU3aHEPCKOIO MPOEKTA.

3ajaum npoekra:

1) uccnenoBaTh XMMHYECKHI COCTaB, CTPYKTYPY, KHCIOTHOCTH TMOYBBHI Ha
IIPEIIOKEHHOM YYaCTKE;

2) HUCCIIeIoBaTh MHCOJISIIIMIO OTBEJICHHOTO IS IIBETHUKA Y4acTKa,

3) npeIOKUTL MEPhI MO YJIYYIICHHIO KadyecTBa MOYBBI MyTEM BHECCHHUSI
pa3iaMuHBIX YAOOpeHHH M [100aBOK Ha NPEJIOKEHHOM YYacTKe B cCllydyae
HEOOXOUMOCTH,

4) onpenenuTh aCCOPTUMEHT PACTEHHWA B COOTBETCTBHH C BBISBICHHBIMU
O0COOEHHOCTSIMHU MCCIIEJOBAHHOTO y4acTKa U TU3AMHEPCKUM 3allPOCOM;

5) cocTaBUTh MOCAIOYHYIO BEOMOCTH;

6) MOATrOTOBUTH ¥ IMyOJIMYHO TPEJICTABUTH MPE3CHTAIIUIO 110 TEME MTPOCKTA B
KOMaHJI€.

Pe3yabTarbl 00y4yeHus:

— ONpeNeNsiTh TMepeyeHb HEeOOXOAUMBIX HCCIEAOBAaHUN XHUMHUYECKOIO
cocTaBa TMOYB M YydyacTKa [UJIi COCTaBJIEHHMS WM aJanTalud  paHee
pa3paboOTaHHOTO MPOEKTA IBETHUKA,

— ONHCHIBATh 3aBUCHMOCTh aCCOPTUMEHTA pAaCTEHHHA OT KayecTBa
IpeI0AKEHHON TOYBBI JIJIs1 00yCTPONCTBA I[BETHUKA;
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— CHOCOOHOCTh HMCIOJIb30BaTh COBPEMEHHBIE CpPEICTBA IMOMCKA, aHAIU3a U
uHTepnperauun  uHboOpMauiM, W  UHPOPMAIMOHHBIE  TEXHOJIOTMH  JUIs
BBITIOJTHEHHMS 3a/1a4 TipodeccuoHanbHol AestenbHoct (OK-2);

— c0cOOHOCTh A(HPEKTUBHO B3aMMOJICHCTBOBATh U PAbOTATh B KOJUICKTHBE
u komane (OK—4).

Pe3yabTat npoeKTHOH padoThI 00y4aroIerocs:

— MakeT / BujeoMarepuan / medatHoie cpeactsa / 3D-mMonenu kocMuuecKon
TEXHOJIOTUM; TMPE3CHTAlUS PE3yJIbTaTOB HMCCIENOBaHUSA Ha MPOGECCHOHATBHBIX
KOHKYpCax.

dopmMa npeacTaBJIeHNs Pe3yJbTATOB IPOEKTHOI PadoThbI:

— 3ammMTa TPOeKTa C HWCIOJIB30BAHMEM CPEJACTB BHU3yAIHM3alldd W
JIEMOHCTpaluK NpoykTa ( / MakeTa / BujeoMarepuaia / me4aTHeIX cpeacts / 3D-
Mozenu (IpH HAJTMYHH).

Bo3MoskHbIe BADHAHTHI TEM NMPOEKTOB:

1. UccnenoBanue cocraBa MHUHEPAIbHOW BOABI M PEKOMEHJAIMU IO €€
HCIIOJIb30BAHHUIO.

2. MHccnenmoBanue pazpymiaromiero JACMCTBUS TPUPOAHOM BOABI  Ha
CTPOUTEIbHBIC MATEPUATIBI.

3. CocTaBieHre mpoeKTa I[BETHUKA/0ropoja/caia B 3aBUCHMOCTH OT COCTaBa
MPOAHAIM3UPOBAHHBIX TOYB B COOTBETCTBUHM C JU3AWHEPCKUM 3apOCOM
(MOHOXpPOMHBIM  IIBETHHWK, IIBETHHK  OJHOJIETHUKOB,  MHOTOJICTHUKOB,
JICKOPATHBHBIN OrOPOJT U JIp.).

4. CocraBneHue c0OaJaHCUPOBAaHHOTO MEHIO Ha JeHb (HEAEN0) B
3aBUCUMOCTH OT COJICpXaHUS XUMHUYECKHMX MaKpO U MHKPODJIEMEHTOB B
MPOJYKTaX MUTAHUS.

5. UccnenoBanne KauecTBa MUTHEBOM BOJIBI.

6. HccnenoBanue mpoO BOJOMPOBOJHON BOJBI HAa TPEAMET YCTPAHCHHUSI
KECTKOCTH.

7. YcTpaHeHHe )KeCTKOCTH BOJIbI B CEJIbCKOX035UCTBEHHOMN AESTEIbHOCTH.

8. KoHTposb KauecTBa TEXHUYECKON BOJIBI Pa3HBIX BUJIOB B COOTBETCTBUU C
metoaukamu 1o I'OCT.

9. Coznanue qeKOPaTUBHOM IITYKAaTypKU.

10. IITurmMeHTsl B U3AEIUSIX U3 CTEKIIA.

11. WccnenoBaHue pa3pylIaroiero IEWCTBUS BOABI HA CTPOUTEIHHBIC
MaTepHaJIbL.

12. Omenka cocTosiHUSI BO3/ayXa pabodeil 30HBI CIEHAIMCTa (TEXHOJIOTa,
CTpOUTENS W T.I., C Y4EeTOM OO0JacTH NPO(EecCCHOHATBLHON AESITEIBHOCTH) B
COOTBETCTBUH C HOPMATHUBHBIMU JTOKYMEHTAMH
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2.3. OueHouHble cpeACTBA TNPOMEKYTOUHOW  aTTecTallMU 1O
AUCHUITHHE «XUMHUSD)

[IpomexyTouHast arrecTanus MO AUCHUIUIMHE «XUMHS» MPOBOAUTCA B
dbopme sk3ameHa. Kakaplil 9K3aMEeHAIIMOHHBIN OMJIET COCTOUT M3 TPEX 3aJlaHui:
1) Teopernueckoe 3aJaHHE B BHJE BOIPOCA M3 TEOPETUYECKOrO COAEPIKAHMSA
OCHOBHOTO M TPHUKJIATHOIO MOAYJEH; 2) mpakTHUUecKoe 3aJaHue (COCTaBIICHHE
YPaBHEHU XMMHYECKHX pEAKUMWA C Y4YacTUEM HEOPraHWYECKUX WJIH
OpraHWYECKUX BEIIECTB, B T.4. LIEMNOYEK MPEBPALICHNN U KAUYECTBEHHBIX PEAKIUN
OoOHapy>KEeHHUsI; XUMUYECKUX (OPMYJT HEOPraHUYECKUX U OPTaHUYECKHUX BEIIECTB,
B T.4. CTPYKTYpHBIX; 3aJlaHhsi 10 HOMEHKIAType HEOPraHWYECKHUX U
OpraHUYECKUX BEIIECTB; OLIEHKA U3MEHEHUSI CKOPOCTH XMMHUYECKOW pEeakluu U
HalpaBJICHUS CMEIICHUS pPaBHOBECHS C UCIHOJb30BaHUMEM TmpuHuumna Jle-
[[TaTenbe; oOlEHKAa XWMHUYECKOTO COCTaBa W OOOCHOBaHUE MPUMEHUMOCTH
oOBekTa OMo- wiM TexHocdepbl W T.I.); 3) pacueTHas 3amada (pacyeThl IO
YPaBHEHUIO XUMUYECKUX PEaKIU, pacueT MacCOBOM J0JU (MAcChl) XUMUYECKOTO
ayeMeHTa (COeIMHEHHUs) B MOJEKyse (CMecHu); OmpelnesieHue MpoCTeie
dbopMysIbl OpraHUYECKON MOJIEKYJbl, UCXOJS M3 DJIEMEHTHOro coctaBa (B %);
pacyeThl TEIIOBBIX A(PHEKTOB XUMHUUYECKUX PEAKIH; pacdyeThl 3aBUCUMOCTH
CKOPOCTH XMMHUYECKOU PEaKIMy OT KOHIIEHTPALIMKU U TeMIIEpaTyphl U T.I1.).

[IpuBenem npumep IK3aMEHAIIMOHHOTO OMIeTa.

3ananme 1.

Kakoil pacTBOp HCIONB3YHOT UIsI KAYECTBEHHOW PEKLUU OIPEICIICHUS
XJIOPUAOB, OpoMuUI0B, HonuaoB? Hanummre ypaBHEHUsS peakinuii U 00OCHYITE
OTBET.

3ananmue 2.

JlaHa cxema npeBpanieHu.

C,HsOH Al203, 400°_, X1 KMnO4, H20, 0-20°_, X2 HBr (1s6). t— X3 t—s 5THH —>
—C,H,0

[IponumTe BCce peakiiuu 1 onpenenuTs BemectBa X1, X2, X3.

3ananmue 3.

Onpenenurte MaccoBbI€ TOJIM XUMUYECKHX AJIEMEHTOB B OKCHJIE aTFOMUHUS
Al;O3 1 BeIpazuTe UX B MPOICHTAX.
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3akaoueHue

Takum oOpa3oM, (OHA OLEHOYHBIX CPEACTB IO JAUCHUIUIMHE «XUMUS»
COCTOUT M3 OIICHOYHBIX CPEJICTB TEKYIIEro, PpyOEeKHOTo (TeMaTHUYECKOTo)
KOHTPOJIS ¥ 3aIaHUM IPOMEKYTOYHOM aTTECTALIAH.

B ydeOHO-METOIMYECKOM KOMIUIEKCE NPHUBEAEHBI IPUMEPHI 3aJaHUMH,
KOTOpBIE ABJISIIOTCA MOJENbHBIMH. Kaxkaplii mpernojaBaTeb, B CBOKO 04Yepe.lb, B
paMKax CBOEH METOJUYECKON AESITEIBbHOCTU CaM MPOEKTUPYET U pa3pabdaThiBacT
CpeacTBa OOyUYeHUsI U KOHTPOJIA, a TAKKe BIOMPAET METO/Ibl U OpTraHU3allMOHHBIE
(bopMbI UCXOIs u3 OpraHU3allHOHHO-TIEIATOTHYECKHUX YCIIOBUA
00pa30BaTEIBLHOrO NPOLECCA, COOCTBEHHOIO OIBITA, YPOBHS IOATOTOBJIEHHOCTH
Y MOTHBALIMU CTYJICHTOB.
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