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1. HacnopT OICHOYHBIX CPEACTB IO JTUCHUIIIMHE «XUMHD»

Jlns  popMupoBaHUS, KOHTPOJS ¥ OIEHKH pPE3yJIbTATOB OCBOCHHUS
0011e00pa3oBaTeNbHON TUCIUTITUHBI « XUMUS» pa3padoTaHa CUCTEMA OIICHOYHBIX
MeponpuaTuii, yuuThiBatomass TtpeboBanus DI'OC COO (mpeameTHbBIC
pe3yabtathl) U GI'OC CIIO (06mue u mpodeccroHalbHbIe KOMIIETEHIIUHN ).

BaxxHolt 0cOOEHHOCTBIO CIPOEKTUPOBAHHON CHUCTEMBI OLICHUBAHUS SBIISAETCS
COTrJIaCOBAaHHOCTh OIICHOYHBIX MEPOIPHUATUNA M 3aIUIAHWPOBAHHBIX PE3YyJbTATOB
oOyuenusi. Kaxxnoe olieHOYHOE MEpOTNpUATHE HANIPABICHO HAa (OPMUPOBAHUE WIIU
U3MEpEeHUe 3HAHMS / YMEHHS B KOHTEKCTE, YKa3aHHOM B pe3yjibTaTe O0y4eHHUs .

B mucuumiuae «Xumus» K OCHOBHBIM OILICHOYHBIM  MEPOIPUSATHUIM
OTHOCATCS: 3aJlaHus B TECTOBOW (popMe, MPAKTHUECKHUE 3a/laHUsI HA COCTABIICHUE
ypaBHEHUW  peaknuii, KIaCCUPUKAIMIO U  HOMEHKJIATYPY  XHMHYECKHUX
COCIMHEHMI, pacyeTHbIe 3aaaud, JabopaTopHble  pabOThl,  MPAKTHUKO-
OpHEHTHUPOBAHHBIC 3amaHusi (pacdyeTHbIE W TeopeThueckue). B  mpukiagHbix
MOMYJISIX B KaueCTBE OIICHOYHBIX MEPONPHUATHN TaKXKe 3alIaHUPOBAHBI KEHCHI U
y4eOHO-MCCIIeIOBATEIHCKAE MMPOCKTHI.

Peanuzanus o1leHOUHBIX MEPOINPUSATUN MO XMMHUHU 3aIlUIaHUPOBAHA B paMKax
TEKYIEro, pyoeKHOro (TeMaTUYeCKOro) KOHTPOJISI U MMPOMEXKYTOUHON aTTecTaluu
1O TUCUUILITUHE.

CucreMa OLEHOYHBIX MEpPONPHUATHN MO XMMUM MPEACTABICHA B MaclopTe
OIICHOYHBIX CpeACTB (Tabmmia 1).



Ta6numa 1. [TacnopT OLIEHOYHBIX CPEACTB MO AucHUIUIMHE «XuMus» (Bapuant 2)

Ne | Moayas / Paznen / Tema Pe3yabTaT 00y4eHus Tunbl OEeHOYHBIX MEPONPUATHI
I | OcHoBHOe conep:xaHue
1 |Pa3zmen 1. OcHOBBI ®opMyTUpPOBATH 0a30BbIE
CTPOEHHS BellecTBA MOHSATHUS U 3aKOHbI XUMHU
1.1 |Crpoenue atTomMOB CocTaBnsiTh XUMUYECKUE 1. Tect «CTpoeHrE aTOMOB XUMHUYECKHUX JIEMEHTOB U
XUMUYECKUX DJIEMEHTOB U |(pOPMYJIBI COCTMHCHH B MPUPOJIa XUMHUECKOM CBA3NY.
MIPUPO/Ia XUMHUECKOMN COOTBETCTBHH CO CTEIEHBIO 2. 3afa4u Ha COCTaBJICHUE XUMHUECKUX (PopMyIl
CBSI3U OKHCIICHHS] XUMUYECKUX JIByXaTOMHBIX COEAMHEHUH (OKCHUIIOB, CYJIb(PHUIOB,
AJIEMEHTOB, UCXOAS U3 TUAPUIOB U T.I1.)
BAJICHTHOCTHU U
ANEKTPOOTPULIATEIBHOCTH
1.2 (Ilepuonnueckuii 3aKk0OH 1 | XapaKTEPU30BaTh XUMUYECKUE |[IpakTUKO-OpUEHTHPOBAHHBIE TEOPETUUECKUE 3aTAHUS
tabmuia [I.W. MenpaeneeBa [37€MEHTHI B COOTBETCTBHH C UX |HA XapaKTEPHU3aLUIO XUMUUYECKHUX AJIIEMEHTOB:
MOJIOKEHUEM B IEpHondeckol |«Metayunueckue / HeMeTallTIn4eckrue CBOMCTBA,
CUCTEME XUMHUYECKHUX 3JIEMEHTOB [3JIEKTPOOTPHUILIATEIBHOCTD U CPOJICTBO K AIEKTPOHY
JI.1. Menaeneena XHUMHUYECKHUX DJIEMEHTOB B COOTBETCTBHE C HUX
ANEKTPOHHBIM CTPOCHUEM U MOJOKEHUEM B
MEPUOIMYECKON CUCTEME XUMHUUYECKHUX 3yieMeHTOB .M.
MennaeneeBa»
2 |Pa3znmen 2. Xumunueckue CocTraBisiTh ypaBHeHHS U KontpoabHasi padora




Monayas / Paznea / Tema

Pe3yabTaT 00y4eHus

THuIbI OLEHOYHBIX MEPONIPUATHI

peaKkuuu cXeMbl XUMH4YecKnX peaknuii |«CTpoeHHe BelecTBa U XUMHYECKHE PeAKIMID)
2.1 |Tunsl XUMUYECKUX CocTtaBisTh peakiuu 1. 3agaum Ha cOCTaBJIEHHE YPABHEHUN PEAKIIU:
peaxkuui COEIMHEHUS, PA3JIOKEHHUS, — COEJIMHEHHSI, 3aMEILICHHUS, Pa3JI0KEHUsI, 0OMEHA U
oOMeHa, 3aMeIeHus], peaKIuii ¢ y4acTUEM KOMIUIEKCHBIX COeIMHEHU (Ha
OKHCIIUTEIIbHO- npUMepe TUAPOKCOKOMILJIEKCOB aTFOMUHHUS U [IMHKA);
BOCCTAHOBUTENBHBIE PEAKIIUA U |— OKHUCIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKLIAN C
peakiuu MCIOJIb30BAaHUEM METO/1a AIEKTPOHHOI0 OanaHca;
KOMILIIEKCo0OpazoBaHus (Ha — C y4acTHUeM KOMILJIEKCHBIX COeIMHEHUH (Ha IpuMepe
npUMepe TUAPOKCOKOMIUIEKCOB  |TUIPOKCOKOMIUIEKCOB IUHKA U aJTIOMUHHUS).
ATIOMUHUSA U IMHKA) ¢ y4acTheM |2. 3a/1auyu Ha pacueT KOJIMYECTBEHHBIX XapaKTePUCTUK
HEOPraHUYECKUX BEILIECTB MPOAYKTa peaklK COCIUHEHUS; MaCCOBOM MU
00BEMHOM JI0TM BBIXO/A MPOAYKTA PEAKIINH COCTUHEHUS
OT TEOPETUYECKH BO3MOKHOTO; 0ObEMHBIX OTHOIICHUMN
ra3oB; KOJMYECTBEHHbBIX XapaKTEPUCTUK UCXOIHBIX
BEILIECTB U MPOTYKTOB PEAKIIUH; MACChI (00BEM,
KOJIMYECTBO BEIIECTBA) MPOAYKTa PEAKIIUH, €CIIA OJHO U3
BEILECTB JIAHO B BUJE PAaCTBOPA C ONPEIEICHHON
MacCOBOM JI0JIEN pACTBOPEHHOTO BEILIECTBA
2.2 | DJIEeKTPOIUTAYECKAS CocTaBiiTh ypaBHEHUS 1. 3amanus Ha COCTaBJICHUE MOJICKYJISIPHBIX U MOHHBIX

IUCCOLIMAINSA U NOHHBIN
o0OMeH

XUMHYECKUX PEAKIIUA HOHHOTO
oOMeHa ¢ ydacThuem

pPEaKIUil C y4aCTHEM OKCHAOB, KUCJIOT, OCHOBAHUH U
COJIEW, MOHHBIX PEAKIMKA THAPOJIN3A COJIEH,




Monayas / Paznea / Tema

Pe3yabTaT 00y4eHus

THuIbI OLEHOYHBIX MEPONIPUATHI

HCOPraHNYCCKUX BCUICCTB

YCTaHOBJIEHHE U3MEHEHUSI KUCJIOTHOCTH CPEJIbI.
2. JJabopaTopHas pabota «Peakiuu ruipoau3a»

Pa3znen 3. Ctpoenne u
CBOMCTBA
HEOPraHN4eCKUX BellecTB

HccienoBars cTpoeHne u
CBOMCTBA HEOPraHMYECKHUX
BeLeCTB

KonTpoabnas padora «CBoiicTBa HEOPraHUYECKUX
BelIeCTB

3.1

Knaccuduxarnmus,
HOMCHKJIaTypa U CTPOCHHUE
HEOPTraHWYECKUX BEIICCTB

Knaccudunuposats
HEOpraHMYEeCKUe BEIIECTBA B
COOTBETCTBUH C UX CTPOCHHUEM

1. Tect «HoMeHKknaTypa 1 Ha3BaHHE HEOPraHUYECKHUX
BEIIECTB UCXO/IS U3 UX XUMHUUECKON (POPMYJIbI TN
COCTaBJIEHUE XUMUYECKON (POPMYIIbI UCXOMS U3
Ha3BaHMs BEUIECTBA 110 MEKIyHAPOJHOU UIN
TPUBUAJILHOW HOMEHKJIATYPEY.

2. 3aiauM Ha pacueT MaccOBOM 1011 (Macchl)
XMMHUYECKOTO 3JIEMEHTA (COEIMHEHUS) B MOJIEKYJIE
(cMmecn).

3. IlpakTrueckue 3agaHus Mo KiacCU(pUKaLnY,
HOMEHKJIAType U XUMUYECKUM (HOopMyIaM
HEOPTaHUYECKHUX BEIECTB PA3JIMYHBIX KIACCOB.

4. IlpakTHueckue 3aaHusl Ha ONPEEICHHE XUMUYECKON
AKTUBHOCTH BEILIECTB B 3aBUCUMOCTH BHJ1a XUMHUYECKON
CBSI3U U THUIIA KPUCTAIMYECKON PEIIETKA

3.2

DOU3NKO-XUMUYECKHE
CBOMCTBA HEOPTaHUYECKUX

YcranaBnuBaTh 3aBUCUMOCTh
(MBUKO-XUMHYECKIX CBOWCTB

1. Tect «OcoOEHHOCTH XUMUYECKUX CBOMCTB OKCHU/IOB,
KHCIIOT, OCHOBaHUM, aM()OTEPHBIX TUIPOKCUIIOB H




Ne | Moayas / Paznen / Tema Pe3yabTaT 00y4eHus Tunbl OEeHOYHBIX MEPONIPUATHI
BELIECTB HEOPraHWYECKUX BELIECTB OT COJIe».

CTPOEHHUS aTOMOB M MOJIEKYJ, a |2. 3a/laHus Ha COCTaBJIECHUE YPABHEHUN XUMUYECKHUX

TaK)Ke TUIA KPUCTAJUIMUECKOW  |peakluid ¢ y4acTUEM MPOCTHIX U CIOKHBIX

pEIIeTKU HEOpPraHMYECKUX BEIIECTB: OKCUIOB METAIIJIOB,
HEMETAIIIOB U aM(OTEPHBIX DJIEMEHTOB;
HEOPraHMYECKUX KUCIIOT, OCHOBAaHUHN 1 aM(pOTEPHBIX
TUIPOKCUJIOB, HEOPTaHUYECKUX COJIeH,
XapaKTEepU3YIOIIUX UX CBOMCTBA U CIIOCOOBI MOTyUEHUSI.
3. IIpakTUKO-OpHUEHTHUPOBAHHBIE TEOPETUUECKUE 33 IaHUS
Ha CBOMCTBA U MOJIyYEHHE HEOPTAHUYECKUX BEILIECTB.
4. JlTabopaTtopHas pabota «CBOWCTBa METAJIJIOB H
HEMETAJIOB)

3.3 |IIpousBoacTBO O060CHOBBIBATH 3HAYECHHE U [IpakTHKO-OpHEHTHPOBAHHBIE 33JaHUS IO COCTABIIEHUIO
HEOPraHWYECKUX BEUIECTB. |IPUMEHEHHE HEOPraHUYECKUX |XMMUYECKUX PEaKIU C yYaCTUEM HEOPTaHUYECKUX
3HaueHne U MPUMEHEHNE B |BEILIECTB B OBITOBOW U BEIIECTB, UCIOJIb3yEMbBIX JJII UX UACHTU(DUKAIINY U
OBITY M Ha MPOU3BOACTBE  |[IPOM3BOACTBEHHOM MIPOMBILUIEHHBIX CIIOCOOOB MOTYYEHUS

NEeSITEIBHOCTU YEIOBEKa UX
(UBUKO-XUMHYECKUMU
CBOWCTBaMU
4 HccnenoBath cTpoeHHE U KonTposbHas pabora

Paznen 4. Ctpoenue u
CBOMCTBA OPraHUYeCKHUX

CBOIICTBA OPraHM4YeCKHX

«CTpoeHne U CBOMCTBA OPraHUYeCcKUX BelleCTB)




Ne | Moayas / Paznen / Tema Pe3yabTaT 00y4eHus Tunbl OEeHOYHBIX MEPONIPUATHI
BeLleCTB BeleCcTB
4.1 |Kmaccudukanus, crpoerne |KnaccupunmuponaTth 1. 3agaHus Ha cocTaBJIEHUE Ha3BAHUI OPraHUYECKUX
Y HOMEHKJIaTypa OpraHUYeCKue BEIECTBA B COEIMHEHUI [0 TPUBUAILHOW WJIM MEKTyHAPOHOM
OpraHUYECKUX BEUIECTB COOTBETCTBHUHU C UX CTPOEHUEM |CUCTEMAaTUYECKOW HOMEHKIIAType
2. 3afgaHus Ha COCTABIICHUE MOJHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (hOPMYJT OPraHUYECKUX BEIIECTB
OTJIEJbHBIX KJIACCOB
3. 3ajauu Ha onpeereHue npocTeieit Gopmyibt
OpraHUYeCcKON MOJIEKYJIbl, UCXOJI U3 DJIEMEHTHOTO
cocrtaBa (B %)
4.2 |CpoiicTBa OpraHM4eckux |YCTaHaBIMBATh 3aBUCUMOCTb 1. 3aganus Ha cocTaBlieHUE YPAaBHEHUN XUMHYECKUX

COEIMHEHUN

(I)I/I?)I/IKO-XI/IMI/I‘{CCKI/IX CBOMCTB
OpraHn4YCCKHX BCIICCTB OT
CTPOCHUSA MOJICKYJI

peaknii ¢ y4acTHEM OPTaHMYECKUX BEIECTB HA
OCHOBAaHMHM UX COCTAaBa U CTPOCHUSL.

2. 3agaHus HA COCTABIIEHUE YPABHEHUN XUMHYECKUX
peaKkui, WUTFOCTPUPYIOLIUX XUMUYECKHE CBOMCTBA C
Y4ETOM MEXaHU3MOB IIPOTEKAHUS JAHHBIX PEaKUui 1
IFEeHETUYECKOM CBSI3W OPraHWYECKHUX BELIECTB Pa3HbIX
KJIACCOB

3. PacueTHsle 3a1a4u 110 YPABHEHUSIM PEAKIUH C
y4aCTHEM OPTaHUYECKHUX BEIECTB.

4. JIaboparopHas padota «llomyuenue 3tunena u




Monayas / Paznea / Tema

Pe3yabTaT 00y4eHus

THuIbI OLEHOYHBIX MEPONIPUATHI

W3y4YE€HUE €r0 CBOMCTB)

4.3 |Opranunueckue BemecTBa B |OO0OCHOBBIBATH 3HAUCHUE U IIpakTMKO-OpUEHTUPOBAHHBIE 3a1AHUSA 110 COCTABICHUIO
KU3ZHENIEATEIIbHOCTH IIPUMEHEHNE OPraHUYECKUX XUMHUYECKUX PEAKIUI C YYaCTUEM OPraHUYECKUX
yenoBeka. [Ipon3BoACTBO U |BeliecTB B OBITOBOW U BEIIECTB, UCIOJIb3YEMBIX JJIs UX UACHTU(PHUKALIUU B
IIPUMEHEHUE OPraHUYECKUX [IIPOU3BOJICTBEHHON OBITY U IPOMBIIIIIEHHOCTH.

BELIECTB B JEATENBHOCTH YEI0BEKa UX
IIPOMBIIUIEHHOCTH (U3UKO-XUMUYECKUMHU
CBOWCTBaMU
5 [(Pa3gea 5. Kuneruueckue |HcciaenoBath paBHOBecHE U KonTposbHas pabdora
U TEPMOAMHAMHMYECKHE  (CKOPOCTh XMMHU4YECKHX «CKOpPOCTh XMMHUYECKOH peaKklMi U XUMHYECKoe
3aKOHOMEPHOCTH peakumiu pPaBHOBecCHE)
NPOTEKAHUA XUMHUYECKHUX
peakuui

5.1 |Kunernueckue HccenenoBars BIMSHUE 1. JlabopaTopHas pabota Ha BbIOOP:

3aKOHOMEPHOCTH KOHLIEHTpALUH pearupyomux |— «OnpeneneHue 3aBUCMMOCTH CKOPOCTH PEaKILUU OT

MIPOTEKAHUS] XUMHUYECKHUX
peakuuii

BEILIECTB ¥ TEMIIEPATYPHI HA
CKOPOCTb XUMHUYECKUX PEAKLIUN

KOHIIEHTPALUU PEATUPYIOIIMX BEIIECTBY;
— «OnpeneneHne 3aBUCUMOCTH CKOPOCTH PEAKIIMH OT
TEMIIEPATYPBI».

2. IIpakTHKO-OPUEHTUPOBAHHBIE TEOPETUYECKUE 3aTAHUS
Ha aHanu3 (PaKTOPOB, BIMUSIONINX HA U3MEHEHHE
CKOPOCTH XMMHUYECKOU PEAKLINN




Monayas / Paznea / Tema

Pe3yabTaT 00y4eHus

THuIbI OLEHOYHBIX MEPONIPUATHI

5.2 |TepmonuHaMHUYECKHUE HccrnenoBath BIMsSHUE 1. 3agaum Ha pacyeThl TeIUIOBBIX 3(PPEKTOB XUMUIECKHX
3aKOHOMEPHOCTH M3MEHEHUS KOHIICHTPAIIH peaKIuii ¥ onpeeeHne TUIa peakinu (0 TeTIOBOMY
NPOTEKAHUSI XUMUYECKUX  |BEIIECTB, PEAKIIUU CPEbl U 3 deKTy: 3K30- U IHAOTSPMUUIECKHUE).
peaxiuii. PaBHOBecHe TEMIEPaTyphl HA CMEIICHHE 2. [IpakTUKO-OpHEHTHPOBAHHEIE 3a/I1aHUS Ha
XUMHYECKHUX PEaKIni XUMHYECKOTO PAaBHOBECHS npuMeHenue npuHiuna Jle-1llatense A HaXoXACHUS

HarpaBJIeHUS CMEIIIEHUSI PABHOBECH ST XUMHUECKON
peaKIuu 1 aHaian3 GakToOpoB, BIHUSIONINX HA CMEIIICHUE
XHUMUYECKOTO PAaBHOBECHSI.
3. JlabopatopHas pabota «/3yuenne BIUsSHUSL
pa3IMYHBIX (PAaKTOPOB HA CMEIICHHE XHMUYECKOTO
PaBHOBECHSI»

6 |Pa3ngea 6. [lucnepcHbie HccaenoBars qucnepcHbie KontpoabHasi padora mo teme «/{ucnepcHsnie

CHCTEMBI CHCTEMBI CHCTEMBI»
6.1 |ducniepcuble cuctembl 1 |Pa3nnyarh ucTHHHBIC pacTBOPHI, | 1. 3a1a4l Ha IPUTOTOBIICHHE PACTBOPOB.
(aKTOpBI MX YCTOMYMBOCTH |KOJUIOUIHBIE PACTBOPHI U 2. IlpakTUKO-OpPHEHTUPOBAHHBIE PACUSTHBIC 3aIaHUS HA
rpy0oIMCTIiepCHBIE CUCTEMBI HA  |AMCIIEPCHBIE CUCTEMBI, UCTIONb3yEeMbIe B OBITOBOM 1
OCHOBE XMMHYECKOTO MPOM3BOJICTBEHHOH JIESATEILHOCTH YEIOBEKA.
IKCTIEPUMEHTA
6.2 |HccnenoBanue CBOWCTB UccnenoBarh Gpusnko- Jlabopatopnas pabota (Ha BBIOOD):

AUCIICPCHBIX CUCTCM

XAUMHUYECKUE CBOUCTBA
Pa3JIMYHbBIX BUJOB JUCIIEPCHBIX

— IIpuroroBiieHue pacTBOPOB;
— HMccenenoBanne 1MCIEPCHBIX CUCTEM.

10




Monayas / Paznea / Tema

Pe3yabTaT 00y4eHus

THuIbI OLEHOYHBIX MEPONIPUATHI

CUCTEM
7 HccaenoBats cBoiicTBa
Pa3znen 7. KauecTBeHHBIE
OpPraHuYecKux u
peakiuu O0HAPYKEHM S
HEOPTraHMYECKHUX BelleCTB ¢
OPraHuYecKux 1
HCIO0JIb30BaHHEM
HEOPraHNYeCKUX BellecTB .
KayeCTBEHHbIX peakuui
7.1 |OGHapyxeHue UccnenoBarh KaueCTBEHHBIC 1. JTaGopatopHas padota (Ha BEIOOD):
HEOPraHWYECKUX KaTUOHOB |peaKIMU HEOPraHUYECKUX — AHanuTH4deckue peakuu katuoHoB [-VI rpynm;
Y aHUOHOB BEIIECTB — AHaNUTUYECKUE PEaKI[MH aHUOHOB.
2. [IpakTrueckue 3aaHusl HA COCTABJICHUE YPaBHEHUN
peakiuii ooHapykeHus KatThoHoB [-VI rpynmn u
AHUOHOB, B T.4. B MOJIEKYJISIPHOU U MOHHOM (popmax.
7.2 |OGHapyxeHue UccnenoBath KaueCTBEHHBIC 1. JTaGopatopHas padota (Ha BEIOOD):

OPraHUYECKHUX BEIIECTB
OT/ICJILHBIX KJIACCOB C
HCIOJIL30BAHUEM
Ka4E€CTBEHHBIX PEAKLUN

pE€aKimun OpraHun4CCKux
COC,Z[I/IHCHI/Iﬁ OTACJIBbHBIX KJIaCCOB

— KauecTBeHHBIE peaKMy Ha OTJEIbHBIEC KJIACCHI
OpraHUYECKUX BEILECTB;

— KauecTBEeHHBIN aHAJIN3 OPTaHUYECKUX COETMHEHUN I10
(GYHKIIMOHATBHBIM TPYTIIIaM.

2. [IpakTHueckue 3aaHusl HA COCTABIICHUE
KAUECTBEHHBIX PEAKIU OOHAPYKEHUSI OPraHUYECKHUX
COCIMHEHUN
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Ne | Moayas / Paznen / Tema Pe3yabTaT 00y4eHus Tunbl OEeHOYHBIX MEPONIPUATHI
IT | IIpo¢eccuoHaIbHO-OPHEHTHPOBAHHOE COIePKAHUE (CoOAepKaHue MPUKIIATHOI0 MOYJIs1)
8 |Pa3pen 8. OueHuBaTh NOCIEACTBUA 3amura Keiica (¢ yueroMm Oyayuiei
Xumus B ObITY H OBITOBOM M MNPOM3BOJACTBEHHOM |IIPO(decCHOHAIBLHOI 1eATeJIbHOCTH)
NPOM3BOACTBEHHOM NesITeJIbHOCTH YeJIOBEeKa C
AEATEBbHOCTH Y€JI0OBEKA |MO3UIUI IKOJOTNYECKOU
0e30MmacHOCTH
Xumus B ObITY U OneHuBath MOCIEACTBUA Ketic (c yuerom Oyayuieil npodeccuoHanbHON
IIPOU3BOACTBEHHOU OBITOBOM M MPOU3BOACTBEHHON |IEATEILHOCTH)
NEATENBHOCTH YEI0BEKa NEATENBHOCTH YEI0BEKa C B03MOKHBIE TEMBI KEWCOB:
NO3ULUI DKOJIOTMYECKOU 1. ITorennenue kKImMMaTa 1 BICBOOOXKIEHNE Ta30BbIX
0e30MmacHOCTH TMJIPATOB CO JIHA OKEaHa.
2. bynymume Marepuansl JUis aBUa-, MalllMHO- U
pUOOPOCTPOECHHUSI.
3. HoBble maTepuaibl AJisi COTHEYHBIX OaTapei.
4. JlekapcTBa Ha OCHOBE PAaCTUTEIbHBIX MTPENAPATOB
9.1 (Pa3nen 9.1. UccaenoBanue |IuTepnpeTnpoBaTh 3ammTa yueOHO-MCC/IeI0BATEIbLCKOI0 NMPoeKTa (¢

M XUHMHYECKHH aHAJIN3
00bexTOB OHOChepbI

XUMHUYeCKHe MPOLECChl U
siBJIeHNsI B Ouocdepe

yueToM Oyayuneii npo¢)ecCHOHAIbHOM 1eATeJILHOCTH)

9.1.1

OcCHOBBI J1abopaTOPHOI
NPaKTUKU B

BuImoHSATE TOJHBIN ITUKIT
AKCIIEPUMEHTAIBHOTO

1. JlabopaTtopHas pabora «OCHOBBI 1a00OpaTOPHOI
MIPAKTUKI.
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Monayas / Paznea / Tema

Pe3yabTaT 00y4eHus

THuIbI OLEHOYHBIX MEPONIPUATHI

npoeccuoHaIbHBIX
JabopaTopusix

HCCIIEIOBaHMs ¢ COOIOCHIEM
paBuJ1 0€301MaCHOTO OOpaIeHusI
C BEIIeCTBaMH U JIaOOpaTOPHBIM
o0opynoBaHuEM

2. TumoBkIe pacyeThl MO0 TEMATUKE IKCTICPUMEHTA.

3. 3amaun Ha BBIUMCIICHUE CPETHETO 3HAYCHHUSI
AKCIIEPUMEHTAJIBHBIX TaHHBIX, TIOTPEITHOCTH.

4. [lpencraBneHne pe3yIbTaTOB 3KCIIEPUMEHTA B
paznmuuHoi popme (Tabnuia, rpaduk, OTYET, TOKIAI,
Ipe3eHTAaIH ).

9.12

XUMHUYECKUM aHAIHU3 MPOO
BOJIbI

Hccaenosath XuMHU4YeCcKui
COCTaB MPOoO BOJIBI

1. Tect «CBoiicTBa U COCTaB BOJbBIY.

2. 3amanne « XMMHUYECKHAI COCTaB BOJBI, TUII BOJBI U
crocoObl ee MPUMEHEHUsD (C UCTIOTh30BaHUEM
HOPMAaTUBHBIX JOKYMEHTOB).

3. [IpakTUKO-OpUEHTHPOBAHHBIE TEOPETUICCKUE 33 TaHUS
Ha COCTaB BOJIBI M CIIOCOOBI BRIPAKCHHS KOHIICHTPAIINH 1
nepecdeT KOHIEHTPAIUi (C UCTIOIb30BaHUEM
HOPMATHBHBIX JOKYMEHTOB).

4. JlaboparopHasi paboTa Ha BbIOOD:

— OuncTKa BOJBI OT 3arpsSI3HEHUN;

— Onpenenenve pH BOJIbI U €€ KMUCIIOTHOCTH;

— OnpeneneHre )KeCTKOCTH BOBI M CIIOCOOHI €€
yCTpaHEHUs

9.13

XUMHUYECKAN KOHTPOJIb
KauecTBa MPOIYKTOB

Hccaenosath XUuMHU4YeCcKU
COCTaB MPOAYKTOB MUTAHUS

1. Tect «Opranuveckre 1 HEOPraHUYECKHE BEIECTBRA,
BXO/JIAIIME B COCTaB MPOJYKTOB MUTAHUS.
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Monayas / Paznea / Tema

Pe3yabTaT 00y4eHus

THuIbI OLEHOYHBIX MEPONIPUATHI

INUTaHUuA

2. [IpakTHKO-OpUEHTUPOBAHHBIC 3aITaHUS TI0
KyJIMHAPHOW TEMaTHKE.

3. JIaGopatopHas padoTa (Ha BEIOOD):

— OOHapyKeHHE HUTPATOB B MPOIYKTaX MUTAHHSI,

— WccnenoBanue mpoayKTOB MUTaHUS HA HATHIWE
yIIeBOOB (MyKa, TBOPOT, MOJIOKO, HOTYPT) Ha HAJIUYIHE
yIIIeBOIOB (Kpaxmall, TII0K03a, caxapo3a)

9.14

XUMHUYECKUMN aHAIHU3 MPOO
MIOYBBI

Hccaenosath XuMHU4YeCcKU
COCTaB MpOO MOYBHI

1. Tect o Teme «XMMHUYECKUN COCTAaB HEOPTraHUYECKUX
U OPraHUYECKUX yI0OpEHUN.

2. 3aganue «B3auMoCBsI3b cOCTaBa MOYBbI, TUII TTOYBBI U
€€ Ha3HAYCHUSD.

3. JlabopatopHas pabota (Ha BBIOOD):

— O06Hapyx)eHue HeOPraHMIECKUX MPUMECEH B Mpodax
MOYBBI;

— Onpenenenune pH BonHON

BBITSKKH MTOYBBI, €€ KUCIOTHOCTH U IIEJIOYHOCTH

9.1.5

HccnenoBanue 00ObEKTOB
onochepnr

HccnenoBaTh XUMHUYECKUM
coctaB 00bEKTOB Orochepsl Ha
npuMepe MPOaYKTOB MTUTAHMUS,
BOJIbI Y IOYBBI

VY4eOHO-HCCIeI0BATEeIbCKUI MMPOSKT B 00JIACTH
UCCIIEIOBaHUs 00BbEKTOB OHOChEpHI.
Bo03MOKHBIE TEMBI IPOCKTOB:

1. UccnenoBanue cocTaBa MHHEPAIBHOM BOJIBI U
PEKOMEHIAIINY 110 €€ MCIIOJIB30BAHUIO.
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Monayas / Paznea / Tema

Pe3yabTaT 00y4eHus

THuIbI OLEHOYHBIX MEPONIPUATHI

2. VccnenoBanue pa3pyuiaroiiero AeHCTBUSI IPUPOTHOM

BO/JIbI HA CTPOUTEJILHBIE MATEPHUATIBI.
3. CocTaBneHue MpoeKTa [[BETHUKA/Oropojia/caia B
3aBUCMMOCTH OT COCTaBa MPOAHAIU3UPOBAHHBIX MTOYB.
4. CocTaBiieHne cOaIaHCUPOBAaHHOTO MEHIO Ha JIEHb
(Heneno) B 3aBUCUMOCTH OT COJIEPKaHUS XUMUUECKUX
MAaKpO U MUKPOIJIEMEHTOB B MPOIYKTaX MUTAHUS.

5. UccnenoBanue KkauecTBa MIMTHEBOM BOJIBI.

6. UccnenoBanue mpoO BOIOITPOBOIHOM BOIBI HA
MpEAMET YCTPAHEHUS )KECTKOCTH.

7. YcTpaHEeHUE KECTKOCTH BOJBI B
CEIBbCKOXO03IMCTBEHHOMN eI TCILHOCTHA

9.2

Pa3znen 9.2. UccaenoBanue
M XUMHYECKHUN aHAJIN3
00bEKTOB TeXHOC(epbI

HNurepnpernpoBarth
XHMHYECKHE MPoLecChl U
SIBJICHUS B TeXHoc(epe

Y4eOHo-uccIe10BaTeIbCKUM MPOEKT (C y4eTOM
Oyayueii npogeccHoOHATbLHOM 1eITeILHOCTH)

9.2.1

OcHOBBI TaOOpaTOpHOU
NPAKTHKHA B
npoeccuoHambHbIX
JabopaTopusix

BuImoHSATE TOJTHBIN ITUKIT
AKCIIEPUMEHTAIILHOTO
MCCJICIOBAHMS C COOTIOICHUEM
paBuJ1 0€3011aCHOTO OOpaIeHuUsI
C BElIeCTBaMU U J1a0OpaTOpHBIM
obopynoBaHuEM

1. JlabopaTtopHas pabora «OCHOBBI Ta0OpaTOPHOI
MIPAKTUKI.

2. TumoBkIe pacyeThl MO0 TEMATUKE IKCTICPUMEHTA.
3. 3amaun Ha BBIUMCIICHUE CPETHETO 3HAYCHHUSI
AKCIIEPUMEHTAIBHBIX TaHHBIX, TIOTPEUTHOCTH.

4. [lpencraBneHne pe3yIbTaTOB SKCIIEPUMEHTA B
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Monayas / Paznea / Tema

Pe3yabTaT 00y4eHus

THuIbI OLEHOYHBIX MEPONIPUATHI

paznuuHoil popme (Tabnuna, rpaguk, OTYET, JOKIAT,
Ipe3eHTaIM ).

922

XUMHYECKHI aHATIN3 P00
TEXHUYECKOU BOIBI

HccaenoBats XuMUyecKui
COCTaB MPOO TEXHUYECKON BOJIbI

1. 3agaun Ha onpeneneHNe METAIIIIOB, HEOPTAHUYECKUX
AHUOHOB Y OPraHUYECKUX BEILIECTB B TEXHUYECKOU BOJIE
Pa3HOro Ha3HAYCHUSI.

2. IIpakTHKO-OPHEHTUPOBAHHBIC TEOPETUUECKHUE 3aTaHUS
Ha COCTaB BOJIbI M CITOCOOBI BHIPAKEHUSI KOHIICHTPALIUK U
nepecyeT KOHIEHTPAIUH (C UCII0JIb30BAHUEM
HOPMAaTUBHBIX JOKYMEHTOB).

3. 3aganne « XMMHYECKUI COCTAaB TEXHUUECKOM BOJIBI,
THII BOJBI U CITOCOOBI €€ MPUMEHEHUSD (C
HCIIOJb30BaHUEM HOPMATUBHBIX IOKYMEHTOB).

4. JlJabopaTopHnas paboTa (Ha BEIOOD):

— Onpenenenue XJI0pUI0B METOJIOM TUTPOBAHUS B
TEXHUYECKOH BOJIE;

— OnpeneneHre )KeCTKOCTH TEXHUYECKOU BOJIBI METOJIOM
TUTPOBAHUS

923

XUMHAYECKUN KOHTPOJIb
KauecTBa BO3/yXa

UccnenoBarts conepxanue
YTJIEKHUCIIOTO Ta3a B BO3yXe

1. Tect mo TeMe « XUMUYECKHIA COCTaB aTMOCHEPHOTO
BO3/lyXa U BO3JlyXa paboueil 30HbI».

2. IIpakTUKO-OpUEHTUPOBAHHBIE 3aJaHUS HA
XUMUYECKUI aHaJu3 COCTaBa BO3/1yXa.
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Monayas / Paznea / Tema

Pe3yabTaT 00y4eHus

THuIbI OLEHOYHBIX MEPONIPUATHI

3. JlabopatopHas pabota «OnpeneneHue conepKaHus
YIJIEKHCIIOTO Ta3a B BO3AYXE
TIOMEIIIEHUS SKCIIPECC-METOTOMY

924

XUMHYECKHH aHATIN3 TIPOO
MaTepHalioB CTPOUTEIHHO-
pecTaBpaiMoOHHON
JeSITeJIBHOCTH U IN3aiiHa

HccnenoBath mpoObI
MaTepuaIoB CTPOUTEIIHHO-
pecTaBpallMOHHOM JeATEIbHOCTH
W Tu3aiiHa

1. IIpakTUKO-OpUEHTUPOBAHHBIE 3aJaHUS IO
XUMHUYECKOMY aHaJIHu3y MPo0 MaTepruaioB CTPOUTEILHO-
pecTaBpallMOHHON JIEATEILHOCTH U TU3aifHA.

2. JJabopatopHas padota (Ha BEIOOD):

— M3roroBieHnne Kpacok (1moadop MUTMEHTOB U
CBSI3BIBAIOIIUX BEIIECTRB);

— HMccnenoBanne CBOMCTB BSOKYIIMX BEIIECTB HA
MpUMEpe TUTICca

9.2.5

HccnenoBanre 00bEKTOB
TeXHOChEPDI

Hccaenosath XUuMHU4YeCKU
cocTaB 00BEKTOB TEXHOCPEPHI
Ha MPUMEpPE TEXHUUECKON BOIbI
Y MaTepUalioB CTPOUTEILHO-
peCcTaBpallMOHHOM JEATEIbHOCTH
U IU3aiiHa

VY4eOHo-nccne10BaTeNIbCKUM MPOEKT B 00J1aCTH
UCCIIEIOBaHMS 00BEKTOB TEXHOC(HEPHI.

Bo3MOkHBIE TEMBI IPOEKTOB:

1. KoHTpoJb KauecTBa TEXHUYECKOM BOJBI Pa3HBIX BUJIOB
B cooTBeTCTBUM ¢ MeToaukamu 1o ['OCT.

2. Co3aaHue 1eKOPAaTUBHOW IITYKATypPKH.

3. IIurMeHThI B U3JENHIX U3 CTEKIIA.

4. NccnenoBaHue pa3pylIarOLIEro 1eUCTBUS BOAbI Ha
CTPOUTEJIbHBIE MATEPUAIB.

5. OneHka cocTOsIHMSL BO3/1yXa paboueii 30Hbl
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Monayas / Paznea / Tema

Pe3yabTaT 00y4eHus

THuIbI OLEHOYHBIX MEPONIPUATHI

creruanucTa (TeXHOJIOTa, CTPOUTENIS U T.11., C yIETOM
obsactu nMpodecCuOHANBHOM AESITEILHOCTH) B
COOTBETCTBHH C HOPMAaTUBHBIMH IOKyMEHTAMU
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2. OueHOYHbBIE CPEACTBA MO JUCHHUILIMHE « XUMU»

2.1. OueHoYHbIe CpeACTBA TeKYyUIero KOHTPOJA MO0 JIMCHHIJIHHE
«XuMHA»

Texymuii KOHTpOJIb pPE3yJAbTATOB OOYYEHHS MOXKHO OCYIIECTBISTH
pa3IMYHBIMH METOAAMH M C TOMOINBIO Pa3IMYHBIX OLEHOYHBIX cpeacts. [lo
JUCLMIIMHE «XUMUS» B KA4ECTBE CPENCTB TEKYIIErOo KOHTPOJIS HMPUMEHSIOTCA
BOIPOCHI I OPraHU3allMy YCTHOTO ¥ IIMCbMEHHOI'O ONpOCca, CUCTEMBI 3a/1aHNi B
TECTOBOM (hopMme, 3a1aull U YIPaKHEHHUs, IPAKTUKO-OPUEHTUPOBAHHBIE 3aJaHMs
(TeopeTnyeckue, pacyeTHbIE, CUTYallMOHHbIE), JJa0OpaTOPHBIE pabdOTHl U Apyrue
OLIEHOYHbIE MeponpusaTus. Huxe npuBeneM npuMepbl HEKOTOPBIX U3 HUX.

2.1.1. Cuctrembl 3a1aHUil B TeCTOBOI opme

Cucrema 3amaHuii B TECTOBOM (opme — 3TO cojepxaTelbHas CHCTEMa,
OXBaTHIBAIOIIAs B3aMMOCBS3aHHBIE 3JIEMEHTHl 3HaHUN. B oTiinume OT TecToB, B
CHCTEeMax 3a/IaHUi BEpOSTHOCTh MPABUIBLHOTO OTBETA Ha MOCIEAYIOIIee 3aJaHNe
MOJKET 3aBUCETh OT BEPOSTHOCTH MPABUIILHOTO OTBETA HA MPEbITYIINE 3aJaHHs.

Jiss Toro 4toObl Ha OJHOM COJEPKATEJIbHOM MaTepHalie MOXHO ObLIO
COCTaBUTh HECKOJBKO BAapHaHTOB TECTa, KOHCTPYHUPYIOT Oa3y 3anaHuil B
TecTOBOM (popMe. Ecnu ecTh KOMIIBIOTEPHBIE TPOrPaMMBbI T€HEPALIUY TECTOB, TO B
porpaMMy CO3/1aHHs TecTa BBOAUTCS 0a3a, BKIOUaroias B ce0s napauieabHble
[0 COJEP)KAaHUI0O M TPYJHOCTH BApPHUAHThl OJHOIO M TOrO XK€ 3aJaHus. OTO
O3HAauaeT, 4TO MpOBEpKa 3HAaHUS IPU3HAKOB, CBOMCTB, COCTaBa, (yHKUUH
OJTHOTHUITHBIX OOBEKTOB MOXKET OBITh OpraHM30BaHa Ha 0a3e OJHOTO U TOIO K€
3aJ]aHus, MEHSIOLIEr0 B CBOEM TEKCTE TOJBKO HA3BAHME 3TUX OOBEKTOB. OTH
3aJjaHuUs Ha3bIBAIOT (PACETHBIMHU, T.€. UMEIOIIUMHU NIEPEMEHHBIE 3JIEMEHTHI.

[IpuBeneM mpuMep CHCTEMBbI 33JaHUI B TECTOBOM (opMme, BKIIOUAIOIIEH
dbacetHble 3a1anus ((haceTsl B 3a1aHNU 3aKIIOYEHBI B (DUTYpPHBIE CKOOKH).

Haszsanue tembl Tema 1.1 «CTpoeHre aTOMOB XUMHUYECKUX
AJIIEMEHTOB U MPUPOJA XUMUYECKOU CBI3H»

Pesynbrar 00yuenust | CocTaBisaTh XuMU4eckue (OpMyJIbl COCAMHEHUN
B COOTBETCTBHM CO CTEIEHBbIO OKHUCIIEHUSA
XUMHYECKUX DJIEMEHTOB, HCXOS U3 BAJICHTHOCTH
U DJIEKTPOOTPULIATEIIBHOCTH

OO011e KOMIIETEHIIN U OK 01
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Bbi0epuTe 01MH NPABWIbHBIH OTBET:

1. Atomblr C 11 Si UIMEIOT OAMHAKOBOE YHCIIO:

A) HEUTPOHOB B siApe

b) sHepreTnyeckux ypoBHeEU

B) a71eKTpOHOB Ha BHEIIHEM SHEPTreTUYECKOM YPOBHE

I') anexkTpoHOB

2. B psany xumudeckux snemMeHToB Li—-Be—B—C meramnnueckue cBoicTBa:

A) yCuImBarTCs

b) ocnaGeBaror

B) He menstoTCs

I') u3mMeHs0TCS NepUOANYECKU

3. K s-a51eMeHTaM OTHOCHUTCH:

A)K

b) S

B) Fe

I') Br

4. Tlytem coenuHeHns aTOMOB o1 HoMepoM 11 u 17 oOpasyercs BelecTBo
C XUMHYECKOU CBSI3bIO:

A) nonnou

b) xoBaneHTHOMN MOJISIPHOM

B) xoBaneHTHOM HEMoIIpHOI

I') meTasmuueckoit

5. {KOJIMYEeCTBO »SJIEKTPOHOB B AaTOME€; KOJIMYECTBO JHEPreTHUYECKUX
YPOBHEM; KOJMYECTBO 3JIEKTPOHOB HA TOCIEAHEM 3HEPreTHYECKOM YPOBHE;
KOJIMYECTBO MPOTOHOB B SJIp€ aTOMa} COOTBETCTBYET

A) HOMepy nepuoa

b) Homepy rpynisl

B) nopsinkoBomy HOMeEpy

6.{xnopuny Oapusi, anmaszy, aMMHaKy, CEpHON KUCITIOTE } COOTBETCTBYET

A) MOHHAsi XUMHUYECKasl CBS3b

b) koBasieHTHas MONsIpHAsE XUMUYECKAs! CBSI3b

B) koBasieHTHas HEMOMsIpHAsE XUMHUYECKasl CBS3b

7. {cBs3b, 00pa30BaHHAs 3a cueT 00pa30BaHUs OOIIMX JIEKTPOHHBIX Iap;
CBsI3b, 00Opa30BaHHas 3a cueT 0000IIECTBICHUS BAJICHTHBIX 3JIEKTPOHOB; CBSI3b,
oOpa3oBaHHAs 3a CUET INCKTPOCTATUUECKHUX CUJI MPUTSHKEHUS |} HA3bIBACTCS

A) voHHOU

b) metannuueckoit

B) xoBaneHnTHOMI
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8. {B mopsaKe BO3pacTaHUsI METAJUIMYECKUX CBOMCTB; B MOPSIKE yOBIBAHHUS
paaryca aTOMOB; B TIOPSIIKE BO3pPACTaHUS KUCIOTHBIX CBOMCTB JIETYIHX
BOJIOPOJ/THBIX COSMHEHUH | 3JIEMEHTHI PACIIOIOKEHBI B PSTY

A) K, Ca, Sc

b) Al, Mg, Na

B)F,Cl, 1

9. Kakoe u3 cyxaeHuit BepHo 115 35ieMeHToB { VA rpymisl , [VA rpymimsl,
IA rpymmbi}

A) obmmast hpopmyiia JeTydero BoaopoHoro coequuenns RH4

b) He 00pa3yroT neTyurx BOJAOPOIHBIX COEAMHEHUN

B) 1o 3aBepiiieHus SHEPreTUUECKOT0 YPOBHS HE XBATAET TPEX DJIEKTPOHOB

10. Cpenu BemecTB, yka3zanHbix B psany {NH;, O,, HCI, SO,; CaO, HNO3,
CI2, CO2; H2S04, HI, CuCl2, CH4, NH3 } konmnuecTBO COeTMHEHH C
KOBAQJICHTHOM NOJIIPHOU CBSI3bI0 PABHO

A) Tpem

b) nBym

B) uetsipem

11. Xumuyeckas cBsi3b B MOJIEKYJIaX {030HA U XJIOPHUAA KaJIbLIMs; CEPHOU
KUACIIOTHI U XJIOPHJIa aMMOHUST; CEPHOM KUCIOTHI U 030HA} COOTBETCTBEHHO

A) KOoBaJieHTHas NOJIApHAsl U MOHHAs

b) koBasieHTHas MosipHAst U KOBAJICHTHASI HEMOJSIpHAs

B) koBasieHTHas HEMOsIpHAS. U MOHHAS

Kak BUAHO M3 MPUBEIEHHOTO MpUMeEpa, Kaxaoe (paceTHoe 3aJaHuEe MOXKET
ObITh TPEOOpPa30BaHO B HECKOJBKO PA3JMYHBIX BapUAHTOB OJHOTO 3aJaHUs
TECTOBON cuctembl. llpm oprasm3anui aBTOMATU3UPOBAHHOTO TEKYIIETO
KOHTPOJISI TOSBJIIETCS BO3MOXHOCTh TE€HEpalud  OOJBIIOTO  KOJIMYECTBA
BapMaHTOB TeCTa, NpPU OSTOM 3aJaHMs, TMOJy4YeHHble U3 (Qacera, OyayT
MapaieTbHBI IO COJICPKAHUIO U TPYIHOCTH.

2.1.2. llpakTUyecKkue 3aJaHUS U 3124

[IpakTuueckue 3afaHusl W 3aJa4d, 4YacTO UCIOJIb3yeMble B KauecTBE
TUAAKTUYECKUX CPEJICTB B €CTECTBEHHOHAYYHBIX IUCHUIUIMHAX, TAK)KE MOTYT
ObITh (paceTHbIMU. BO3MOXXHO NMpUMEHEHHE 3a7ady C BapUAHTAMH OTBETa s
yI100CTBa OpraHu3alii aBTOMAaTU3UPOBAHHOTO KOHTPOJIA.

[IpakTrueckue 3aaHus U 337241 NPEJCTaBICHBI B pa3jieax:

1. OcHOBBI CTpOeHHSI BelleCcTBA — 33Ja4l Ha COCTABIICHHE XUMHUYECKHUX
(bopMy IByXaTOMHBIX COETUHEHHUH (OKCUOB, CYIb(OUIOB, THIPUIAOB H T.I1.).

2. XuMH4YeCcKue peakiun

2.1. 3agayu Ha COCTaBJICHUE YPABHEHUI PEaKlUil: COEIMHEHHUS, 3aMENICHUS,
pa3noKeHusl, OOMEHa M PEeaKIuil C y4acTHEM KOMIUICKCHBIX COeIMHEHUN (Ha
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npuMepe TUAPOKCOKOMIUIEKCOB  QMIOMHHHMS U I[MHKA);  OKHCIUTENIbHO-
BOCCTAHOBUTENIbHBIX pEAKLUUA C HCIOJIb30BAHUEM METOJla 3JIEKTPOHHOTO
OamaHca, C  ydacTHEM  KOMIUIEKCHBIX  COEQUHEHHH  (Ha  mpumepe
T'UJIPOKCOKOMIIJIEKCOB IIMHKA U aJTFOMUHUS).

2.2. 3agaun Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTUK NPOAYKTa PEaKIIHH
COCJIMHEHMSI; MacCOBOM WM OOBEMHON [OJM BBIXOJA IMPOIYKTa peaKluuu
COCJIMHEHMSI OT TEOPETHUYECKHM BO3MOXHOT0; OOBEMHBIX OTHOLIEHUH TIa30B;
KOJIMYECTBEHHBIX XapaKTEPUCTHK HCXOJHBIX BEUIECTB U MPOAYKTOB PEAKIUU;
Macchl (00bEM, KOJIMYECTBO BEIECTBA) MPOJAYKTa pPEAKIUHU, €CIU OJHO U3
BEUIECTB JaHO B BHJE pacTBOpa C ONpPENeNeHHOM MaccoBOW JoJiei
PacTBOPEHHOIO BEILIECTBA.

2.3. 3amaHMs Ha COCTAaBJIEHUE MOJIEKYJSIPHBIX M HWOHHBIX pEakUuid C
Y4aCTHEM OKCHUIOB, KUCJIOT, OCHOBAHUM W COJIEH, MOHHBIX PEAKLIHUN THAPOJIN3a
COJICH, YyCTaHOBJICHHE U3MEHEHUS KHUCIOTHOCTH CPEbI.

3. CTpoeHue U CBOCTBA HEOPTAHUYECKHUX BelIECTB

3.1 3agaum Ha pacuer MaccoBOM J0JIM (Macchl) XMMHUYECKOTO 3JIEMEHTA
(coenrHeHUs) B MOJIEKYJIE (CMECH).

3.2. [IlpakTuueckue 3agaHusi MO KiIacCU(PUKAIMK, HOMEHKIAType u
XUMUYECKUM (HOpMyJIaM HEOPTaHUYECKUX BEUIECTB PA3JIMUHbBIX KIACCOB.

3.3. IlpakTuyeckue 3afaHUsi Ha ONpEAENIEHUEe XUMHUYECKONW aKTHUBHOCTH
BEUIECTB B 3aBUCUMOCTH BUJAa XUMHUYECKOW CBSI3U M THUMA KPUCTAUIMYECKOU
PELIETKHU.

3.4. 3ananus Ha COCTaBJICHUE YPABHEHUN XMMUYECKUX PEAKLUN C y4acTUEM
MPOCTHIX U CJIOKHBIX HEOPTaHMUECKUX BEIIECTB: OKCUOB METAJUIOB, HEMETAJIIIOB
U aM(OTEPHBIX 3JIEMEHTOB; HEOPTAHUYECKUX KUCIIOT, OCHOBAaHUN U aM(pOTEPHBIX
THJIPOKCHUJIOB, HEOPraHMYECKHX COJIeH, XapaKTepU3YIOLUIMX HUX CBOWCTBA H
CHOCOOBI MOTYUYEHHUS.

4. CTpoeHue U CBOIICTBA OPraHMYeCKHUX BelllecTB

4.1. 3agaHus Ha COCTaBJIEHHE HAa3BAaHUN OPraHUYECKUX COEIMHEHHH IO
TPUBUATILHOMN WIIM MEXIYHAPOAHOU CUCTEMAaTUYECKON HOMEHKJIIATYpPE;

4.2. 3agaHusi Ha COCTaBJCHUE IMOJHBIX M COKPAIICHHBIX CTPYKTYPHBIX
(bopMyJ1 OpraHMYeCcKUX BEIIECTB OTJAEIbHBIX KJIACCOB.

4.3. 3agaun Ha omnpeaeneHue mnpoctedend (GopMyabl  OpraHUYECKON
MOJIEKYJIbI, UCXO/ISl U3 DJIEMEHTHOTO cocTana (B %).

4.5. 3agaHus Ha COCTaBJIEHUE YPaBHEHUN XUMUYECKUX PEAKIIMM C y4acTHeM
OpPraHUYECKUX BEIIECTB HA OCHOBAaHUH UX COCTaBa M CTPOCHUS.

4.6. 3amaHus HaA COCTAaBJIEHHE YPAaBHEHMM XHMMHUYECKMX PpEaKIHil,
WUTIOCTPUPYIOMINX XUMHUYECKHE CBOICTBA C YYETOM MEXaHH3MOB IMPOTEKAHUS
JAHHBIX PEAKIU W TEeHETHMYECKON CBSI3M OPraHMYEeCKHX BEIIECTB PAa3HBIX
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KJIACCOB.

4.7. PacueTHble 33/1a4y 110 YPABHEHUSAM PEAKIIMI C yYaCTHEM OPTraHUYECKUX
BEILECTB.

5. Kunernyeckue U TepMOJAMHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS
XHUMHYECKUX peaKkuui

5.1 IlpakTnueckue 3aaHus Ha OLEHKY M3MEHEHMS CKOPOCTH XHMHUYECKOU
pEaKkIMM M HAIpPABJICHWS CMEILCHHs PAaBHOBECHs C MCIOJIb30BAaHUEM IPHUHIIMIIA
Jle-lllarenbe.

5.2 3agaun Ha pacyeThl TEIUIOBBIX A((PEKTOB XUMHUYECKHX pPEAKLUUN U
ompenesieHHe Tuma  peakuuu (Mo  TemaoBoMy  3PQeKTy: IK30- U
SHJOTEPMHUYECKHUE).

6. IlucnepcHbIe CUCTEMBbI

6.1. 3agaun Ha MPUTOTOBIEHUE PACTBOPOB.

7. KadecTBeHHbIe peakuuMd OOHAPY:KeHHMS  OPraHU4YeCcKHX H
HEOPTraHMYeCKHUX BellecTB

7.1. IlpakTnyeckue 3amaHUs Ha COCTABIICHHE YPABHEHHM pPeEakLU
oOHapyxeHHs] KaTuoHOB [-VI rpynm u aHMOHOB, B T.4. B MOJEKYJSPHOH U
HOHHOU opmax.

7.2. IlpakTHueckue 3alaHMsl Ha COCTaBJICHHE KAayeCTBEHHBIX pPEaKLUN
OOHapyKEHUsI OPraHUYECKUX COECTUHEHUI.

9.1. UccnenoBanue 1 XMMUYECKHA aHAJIN3 00bEKTOB OHOC(hepbI

1. TunoBele pacyeTsl 10 TEMATUKE DKCIIEPUMEHTA.

2. 3amayu Ha BBIYHCIEHUE CPEOHEr0 3HAYECHUS OKCIEPUMEHTAIBHBIX
JAHHBIX, IOTPEIIHOCTH.

3. 3amanue «XHWMHUYECKHMH COCTaB BOJbLI, THI BOJLI U CIOCOOBI €€
MIPUMEHEHUSD» (C UCIIOIB30BAHUEM HOPMATUBHBIX TOKYMEHTOB).

4. 3aganue «B3anMOCBsI3b COCTaBa NOYBbI, TUI [IOYBHI U €€ HA3HAUEHUS.

9.2. UccienoBanue 1 XUMUYECKHIl aHATIH3 00bEKTOB TeXHOC(hepbI

1. TunoBble pacyeTsl 110 TEMATUKE IKCIIEPUMEHTA.

2. 3amayu Ha BBIYHCIEHUE CPEOHEr0 3HAYECHUSA OKCIEPUMEHTAIBHBIX
JAHHBIX, TIOTPEIIHOCTH.

3. 3agauM Ha OIpPEACIICHHE METAJUIOB, HEOPraHWYECKUX AaHHOHOB W
OpPraHUYECKHUX BEIIECTB B TEXHUUECKOW BOJIE Pa3HOIO HA3HAYECHUSI.

4. 3aganne « XMMUYECKUI COCTaB TEXHUYECKON BObI, TUI BOJABI U CIIOCOOBI
€€ MPUMEHEHUS (C UCTIONB30BAHUEM HOPMATUBHBIX JOKYMEHTOB).

IIpumepsl 32724 110 pa3HbIM TeMaM JMCUHUILINHBI

I. C BapuaHTaMH OTBETOB
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1. B peakuuto, TepMOXuMUUYECKoe ypaBHeHHE KoTopor S + O, = SO, + 297
k/[x, BcTynuia cepa maccon 1 r. KommuecTBo TennoTsl, BBIAEIMBLIEECS IPU
3TOM, PaBHO:

A) 9,28 xJIx

b) 74,25 xJIx

B) 29,7 xJIx

2. YKaXXuTe Cob, BOJIHBIN pacTBOP KOTOPOU UMEET IIEJTOUYHYIO CPENY

A) cynbdar kanus

b) xnopua anoMuHus

B) xapbonat kanus

3. Onpenenute Ha3BaHUE BEUIECTBA, IJIaBHAs LIEMb KOTOPOrO COCTOUT W3
YEeThIPEX aTOMOB YIJIEpOa, COJEPKUT KapOOKCHIBHYIO TPYIITY U OJHY JBOWHYIO
CBsI3b, @ TAKKE PATUKAIIBI METHIT U OTHIL.

A) 3-meTmi-3-3Tun0yTeH-3-0Bask KUCIO0Ta

b) 3-meTun-2-3tunlyten-3-oBas KuciaoTa

B) 2-metun-3-3tunlyren-3-oBas KuciaoTa

daceTHbIE 32124

4. CoctaBbTe XUMHUYECKHE (HOPMYJIBI ABYXaTOMHBIX COCIMHEHUMN: {CHUITUIU
Kanblus, ruapuna Oapus, cyiabdua sxenesa (III), oxkcun azora (II), oxcun
amromuHus, xjopua xkenesa (II), aurpun 6apus, okcua prytu (I), okcua cypbMbl
(V); oxcun menu (1), xmopun prytu (I1), HUTpUI Kamus, CUITULIA MarHUs, TUIPUT
amomunus, cynbbua ceuana (I1), 6pomun nmaka, okcua yriaepoaa (II), oxcun
xyopa (V); uutpun Hatpus, noaua meau (I), okeua xpoma (I1), oxcun azota (V),
ruapua Hatpus, xjopun xpoma (III), oxcun kamusa, okcua wbimbska (I1D),
Cynb(GuUI LIMHKA } .

5. Ilpu B3aumoneiicteuu {40; 20; 35} r cmecu {cepebpa u IMHKA; ITMHKA U
MeJIU; MEJIU U JKelie3a} ¢ COJITHOW KMCIIOTOM BBIAETIIIOCH {6,72; 2,24; 5,6} n ra3a
(r.y.). Onpenenute MaccoByto o0 (B %) {IMHKa; MeIH; J)Kee3a} B CMECH.

6.YpaBHAITE OKUCIUTEIBHO-BOCCTAHOBUTEIBHYIO PEAKLIUIO

{Mn02 + HzSO4 = MI’ISO4 + Oz + H20;

/n + KzCI’zO7 + HzSO4 = ZIISO4 + CI'z(SO4)3 + KzSO4 + HzO;

KClO; + S = KCl + SO} metonoM »ieKTpoHHOTro OajiaHca; OmnpenesvuTe
OKHUCJIUTEIIb U BOCCTAHOBUTENb.

7. Omnpenenute MOJEKYJSIpHYIO (OpMYJy YTIeBOAOPOAA, COIAEPKAIIETO
{80%; 85,7%; 75%} yrnepoaa. OTHOCUTENbHAS IJIOTHOCTh MAPOB BEIIECTBA MO
{Bomopony; Bo3myXy; kuciopomay} pasua {15; 1,931; 0,5}.

A) C4H;s

b) C:Hs

B) CH4
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BonpocurenbHbie (pOpMYJIHPOBKH:

8. Kakas macca yKCyCHOW KHUCJIOTBI MOTpeOyeTCs JUIsl CHHTE3a 3THJaleTara
maccoit 140,8 1. Bwixom sdupa mnpumure paBHbiM 80% OT TEOPETUUYECKH
BO3MOYHOTO.

9. KakuM peakTHBOM MOYKHO OTJIMYMTH IJIMUEPUH OT IIOKO3bI? CocTaBbTe
ypaBHEHUE Kaue€CTBEHHOMN peakuuu Ui 0OOHapyKEHUs MHOTOATOMHBIX CIIMPTOB
Ha IIpUMeEpe IIMLEPUHA.

10. C nomomp0 Kakoro peakTUBa MOYKHO PAClO3HATh TaJIOr€HUI-HOHBI
(Cl-, Br-, 1-)? CocTaBbTe ypaBHEHUSI Kau€CTBEHHBIX PEAKIIUH B MOJICKYJISIPHOU U
MOHHOU opmax. YKaKUTE MPU3HAKU PEAKIIUM.

3amauu, Kak W Jpyrue JAUJAKTUYECKUE 3aJaHus, MOTYT BBIIIOJIHATH
oOydJaromyr0 u KOHTpoJupywomyo ¢GyHKknun. Pemenue 3agad  MOXeT
OCYULIECTBJIATHCS HA Pa3IMYHbIX TUIAX W ATarax 3aHsATUH.

2.1.3. IIpaKkTHKO-OpMEHTHPOBAHHBIE 32/IaHUS

[IpakTHKO-OpHEHTHPOBAaHHbIE 3aJaHHs (KaK TEOpPEeTHYECKHE, TaK |
pacueTHbIC), HaIpaBICHbl Ha pa3BUTHE pPE3yJbTAaTOB OOYYEHHUS OCHOBHOTO
Moaynst (pasmensl: «OCHOBBI CTpOEHHsI BewecTBa», «CTpoeHHE M CBOMCTBa
HEOpraHnyeckux /  opraHudeckux  BemectB»,  «Kunernueckue u
TEPMOJMHAMUYECKUE 3aKOHOMEPHOCTH IIPOTEKaHUS XUMHUYECKUX PEakLui»,
«/lucnepcHble CHUCTEMB») M BBISIBICHHE XHUMHUYECKOM CYLIHOCTH OOBEKTOB
OPUPOJIbI, MPOU3BOACTBA M OBITA, C KOTOPHIMU YEJIOBEK B3aWMOJEHUCTBYET B
IpoLECCE MPAKTUUECKON AEATENbHOCTH (IIPUKIIATHOW MOYJIb).

IIpakTUKO-OPDUEHTHUPOBAHHBIE  3aJaHHU  MOXKHO  ONPENEIUTh  Kak
NEeAarornyecku nepepadoTaHHbId (PparMeHT MpodecCHOHATBHON eATEIbHOCTH
cnenuanucta. OHU pa3pabaTbIBalOTCA I NPOBEPKM 3HAHUM U yMEHUU
oOyJaronmxcs J1eUCTBOBaTh B MPAKTUUYECKUX, HETUMHYHBIX, SKCTPEMAJIBHBIX U
apyrux cutyauusx. llpyw u3ydeHuM JOUCHUIIMHBL «XUMUS» [PAKTHKO-
OPUCHTHPOBAHHbIC  3aJaHMsl MPUMEHSIOTCS Uil  aKTHBH3aluM  y4eOHO-
MO3HABATEJIbHON JAESITENbHOCTH OOYYalOIIUXCS MyTEM «IOTPYXKEHUsS» HX B
npo0JieMbl XMMMYECKUX HCCIEJOBaHUM, BO3HUKABLIMX B HCTOPUU pa3BUTHUSA
HAyKH, WIA UMEIOIIMX [TPAKTUYECKOE 3HAUYCHUE JUISl YETIOBEKA.

IIpuBeneM npumepsl NPaKTUKO-OPUEHTHPOBAHHBIX 3aJaHUN 110 pa3ziesam
«CTpoeHHE M CBOMCTBAa HEOpPraHUYECKUX BelecTB», «CTpOCHHE M CBOMCTBA
OpPraHUYECKUX BEIIECTBY.

1. Kap6okcurepanus

Hassanue tembl Tema 3.3. «IIpon3BOACTBO HEOPraHUUECKUX
BEIIeCTB. 3HAUCHUE U PUMEHEHHE B OBITY U HA
IPOU3BOJICTBE
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Pesynbrar 00y4yenus

OOoCHOBBIBaTh ~ 3HAYEHHE W  IPHUMEHEHUE
HEOPraHWYECKUX  BEIIECTB B  OBITOBOM U
IIPOM3BOJICTBEHHOM JEATEIBHOCTH 4YEJIOBEKA MX
(U3UKO-XMMUYECKUMHU CBOMCTBAMHU

OO0111e KOMIIETEHIINN

OK 01, OK 02

A 3HaKOMO JM BaM TOHATHE «KapOokcutepanus»? B TepaneBTHUECKHX

HeNsIX HCMONB3YIOT razoobpasHoe BemiecTBo. [lo 3Toif mpuumHE MOAOOHYIO

METOJIUKY HAa3bIBAIOT «Ta30BbIMU YKOJAMH». DTa METOJIMKA UCIOJIb3YeTCs IS
JICYEHUS CEPJCYHO-COCYIMCTHIX 3a00JI€BaHUM, MOBBIIICHUS JTACTUYHOCTU KOXKHU.
[loBbllIeHHE coaepkKaHUSI ATOTO ra3a B KPOBUM TOBOPUT O HEKAYECTBEHHOMU
¢bynkuun kpou. Camoe yAUBUTEIBHOE, YTO OHO MCHOJB3YETCs B TBEPIOM BUJIE B
NUIIEBON MPOMBIIUIEHHOCTH [JIi XpaHEHUsT M TMEPEBO3KH MPOAYKTOB: PbHIObI,

Msica, MOPOYKEHOTO.
3aganue

Bbi0epuTe 01MH NPABWIbHBIH OTBET:

1. O xakoMm BemiecTBe UAET peub?

A) yraekucielii ras

b) kucnopon
B) ammuak

2. KakumMu XMMHYECKUMH CBOMCTBAMU 00J1a1a€T DTO BEIIECTBO?

A) KHCJIOTHBIMH
b) ocHOBHBIMHU
B) amdoTtepabiMu

3. C yeM MOXET BCTyNaTh BO B3aUMOJIEUCTBUE?
A) ¢ BOJ10i1, OCHOBHBIMH OKCHJIaMH, I11€JI0YaMH, HEKOTOPBIMHU COJISIMU

b) ¢ Bos10#, KUCIIOTHBIMU OKCUAAMHU, IIEJI0YaMU, HEKOTOPBIMU COJISIMU

B) ¢ BoJ10M, KUCIOTHBIMU OKCUAAMU, KUCIOTaMH, HEKOTOPBIMU COJIIMHU

4. C moMoI1IpI0 KaKOTO BEIIECTBA €r0 MOXXHO OOHAPYKUTH?

A) penondranernna

b) 6pomHoOi#i BOaBI

B) u3BecTKOBOM BOABI

5. IlpuBeaute GakThl, KOTOPHIE TOKA3BIBAIOT OTPULIATEILHOE BIMSIHUE 3TOTO
ra3a Ha jKeJIyJJOYHO-KUIIIECYHbIA TPAKT YEJIOBEKA.
2. IloBapeHnHas coJib

Ha3Banue TeMbl

Tema 3.3. «IIpon3BOCTBO HEOPTAHUYECKUX
BEIECTB. 3HAUYCHUE U TPUMEHEHHUE B OBITY U Ha
IIPOU3BOJICTBEY
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Pesynbrar 00yuenusi | OG0OCHOBBIBATh  3HAYEHWE W MPUMEHEHUE
HEOPTaHWYECKUX  BEIIECTB B  OBITOBOM |
MPOU3BOJICTBEHHON JESATEIbHOCTH 4YEJIOBEKA HX
(U3UKO-XUMUYECKIMH CBOMCTBAMU

OO01ye KOMIICTEHITUN OK 01, OK 02

N3BectHO, uTO B Mupe goObiBaeTcs mpumepHo 100 MHUITMOHOB TOHH
MMOBapEHHOW coyii B roj. Ha mnumieBble HyXAbl PacXxoAyeTCs OKOJO OJHOMU
YETBEPTOM 4acTH 3TOro konumvectsa. Kyna e uuer ocranpHas coib?

[loBapeHHast COJIb COBEPILIEHHO HEOOXOAMMA MPHU MPOU3BOJICTBE MSICHBIX U
pPBIOHBIX KOHCEPBOB, OHa MCHOJIB3YeTCS B METAUIyprUYecKod OTpaciu
POMBIIIEHHOCTH, NMpU 00pabOTKE MEXOB W pa3IMYHBIX KOXK, B IIpolecce
OPUTOTOBJICHUSI MbUIA, WAET [Js [OJYyYECHHS KAJIBLIMHUPOBAHHOW COJBI,
npuMeHsieTcsi B MeauimHe. OCHOBHOM MOTpeOUTENh COJIM — XUMUYECKash OTPacib
MIPOMBIIIUICHHOCTH. B 3T0# 00iacTu MCnosib3yercss He TOJIBKO cama COJib, HO U
3JIEMEHTHI, COCTABISIIOIIME €€. B mpouecce anekTpon3a €€ pacTBopa MOoJyqyaroT
XJIOp, BOJIOPOA W eAkuil HaTp. M3 pacTBopa €IKOro Hatpa MoJy4aroT TBEPIYIO
ieno4ub — kaycTuk. CoeluHsIsi BOJOPO/I C XJIOPOM, MOJTYyHarOT COISTHYIO KUCTIOTY.

3amaHue: cOCTaBbTEe YPABHEHUS, ONIUCAHHBIX B TEKCTE peaKkuuil.

3. AueTuieH

Ha3zBanue Tembl Tema 3.3. «IIpon3BOICTBO HEOPraHUYECKUX
BEIECTB. 3HAUYCHUE U TPUMEHEHHUE B OBITY U Ha
IIPOU3BOJICTBE

Pesynbrar 00yuenusi | OOOCHOBBIBaTh  3HAUYEHHE U NPUMEHEHHUE
HEOPTraHWYECKUX  BEHIECTB B  OBITOBOM U
MPOU3BOACTBEHHOM [NE€ATETLHOCTH YEJOBEKa HX
(bU3UKO-XUMUYECKUMH CBOMCTBAMU

OO01111e KOMIIETEHIINN OK 01, OK 02

OmHMM W3 caMbIX PacIpOCTPAHEHHBIX CIOCOOOB CBAapKH TUIABICHUEM
SBIISIETCSl Ta30Basi CBapKa, KOTOpas IMPOM3BOIUTCSA C OOpa30BaHHWEM Ta30BOTO
IUIAMEHH B KaHallaX CcBapouHoil ropenku. OOpa3oBaHHE Tra30CBAPOYHOTO
MJIAMEHU HEBO3MOXKHO 0€3 rasza aneTuiieHa. TeXHHUYECKUN alleTUIeH MOIy4aroT
U3 KapOuaa KampIusl.

3aganue

1. OObsicHUTe, KakoW (HM3MYECKUN TOKa3aTeNlb MO3BOJISIET HCIOJIL30BATh
aIleTUJICH ISl CBAPOUYHBIX paboT;

2. CocTaBbTE YpaBHEHHE PEAKIIMH MMOTYUYEHHUs alleTUIICHA;
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3. CocTaBbTe YpaBHEHUE PEAKIINU TOPEHUS AlICTUIICHA;

4. Beiuncnure 00bEM aleTHIIeHa MOJYYeHHOTO U3 KapOuaa KalablHs Maccon
128 r, cogepxamero 5% npumMeceid, eciy BbIXOJ areTriieHa coctaBisieT 80% ot
TEOPETUUECKH BO3MOXKHOTO.

4. Mos109Hasl KHCJIOTA

Ha3Banue Tembl Tema 4.3. «Opranndeckue BeIecTBa B
KU3HEAEATEIbHOCTH uejoBeka. [Ipon3BoicTBo 1
MIPUMEHEHUE OPraHUYeCKUX BEIIECTB B
MIPOMBIILICHHOCTH

Pesynbrar 00yuenust | OOOCHOBBIBATh  3HAUYEHHE U NPUMEHEHHUE
OpraHMYeCKMX  BEIIeCTB B  OBITOBOM W
MPOU3BOACTBEHHON [I€ATETLHOCTH YEJOBEKa HX
(bU3UKO-XUMUYECKUMH CBOMCTBAMU

OO01111e KOMIIETEHIINN OK 01, OK 02

[IpoMeKyTOUHBIM TMPOAYKTOM OOMEHa Yy TEIUIOKPOBHBIX >KUBOTHBIX
ABJIAETCSI MOJIOYHAs KHUCJIOTA. 3amax 3TOM KHCIOThI KPOBOCOCYLIME HACEKOMBIE
YJIABJIMBAIOT HA 3HAYUTEIBHOM PACCTOSIHUU.

3aganue

1. ITouemy HacekoMbIe (KOMaphl) OBICTPO HAXOSAT CBOIO KEPTBY?

2. VYcranoBute (GOpMyITy MOJIOYHOW KHCIOTHI, KOTOpas IOMOTAeT
HAaCEKOMBIM HAXOAMUTh TEIJIOKPOBHBIX JUBOTHBIX, €CIM MACCOBBIE JIOJIH
3JIEMEHTOB B HeW coctaBistor: yriepona — 40,00%, Bomopoma — 6,67%,
kuciopoaa — 53,33%.

3. CocraBbTe CTPYKTYpHYIO (opmysy MoOi0uHOM KucioTel. HazoBure
kucioty no Homenkinatype MIOITAK.

4. Ha oCHOBaHMU CTPOEHHUS MOJIOYHON KHCIOTHI CHEJIaiiTe BBIBOJ O €€
XUMHUYECKUX CBOMCTBAX.

5. Haiigute B UWHTEpHETE WM JPYTUX HUCTOYHUKAX HHOOPMALUIO O
MIPUMEHEHUU MOJIOYHOU KHCIIOTHI.

2.1.4. 3ananus JadopaTopHbIX padoT

JIaGopaTopHbie pabOThI SABISIOTCS BaKHOM 4acThbi0 yueOHOIO IMporiecca o
JUCLMIUIMHE U CHOCOOCTBYIOT (OPMHUPOBAHUIO Yy OOYy4YaIOIIUXCS yMEHHMA
UCCJENI0BATh XUMHUYECKUE MPOLECCHl W SIBICHMS (IJIAaHUPOBATh W IPOBOAMTH
XUMUYECKUE 3KCIEPUMEHTHI, MCCIEIOBaTh BEIIECTBA W IMPOBEPSATH THUIIOTE3HI,
oOpabaTblBaTh M HMHTEPIPETUPOBATH  PE3YyJbTaThl  SKCIEPUMEHTOB).
JlaGopaTopHble pabOThl MO XWMHUHU MPETYCMOTPEHbI B KaXKIOM paszfeie
OCHOBHOTO U MPHUKJIAJHOTO MoayJiel (Tabm. 2).
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Tabmuma 2. JlabopaTtopHbie pabOThI 10 XUMHH

Pasznea

JlabopatopHnas paGora

Paznen 2. Xumuueckue
peakiuu

JlabGopaTopHnasi padora 1. «Peakuuu
TUAPOITIU3a)

Pasznen 3. Ctpoenue u
CBOMCTBA HEOPTaHUYECKUX
BELICCTB

JlaboparopHast pa6ora 2. «CBoiicTBa
METAJUIOB U HEMETAJIOB)

Paznen 4. Ctpoenue u
CBOMCTBA OPraHUYECKUX
BEILECTB

JlabopatopHnas padora 3. «[lonyuenue
STUJICHA U U3YYEHUE €r0 CBOMCTB»

Pa3gen 5. Kunernueckue u
TEPMOJUHAMUYECKUE
3aKOHOMEPHOCTH MTPOTEKAHUS
XUMHUUYECKUX PEaKIIUM

JlabopaTtopHas paGora 4 (Ha BbIOOp)
«OnpeneneHne 3aBUCUMOCTHA CKOPOCTH
peakUuy OT KOHUEHTPALMH PEAruPYOIIUX
BemiecTB» win «OnpeaeneHue 3aBUCUMOCTH
CKOPOCTH peaKkLiu OT TEMIEPATYPbD»
JlaGopaTopHas padora S. «3yueHue
BJIMSIHMSI pa3JIMYHbIX (DAKTOPOB HA CMEILIEHUE
XMUMHUYECKOTO PAaBHOBECHUS»

Paznen 6. JlucniepcHbie
CUCTEMBI

JlaGopaTopHasi pabora 6 (Ha BbIOOp)
«IIpuroroBneHre pacTBOPOB» WU
«HMccnenoBanue AUCTIEPCHBIX CUCTEM)

Paznen 7. KauecTBeHHBIE
peakiu oOHapyKeHUs
OPraHUYECKUX U
HEOPraHUYECKHUX BEIIECCTB

JlaGopaTopHasi pabora 7 (Ha BbIOOp)
«AHaIIUTUYECKUE PEaKIUU KaTHOHOB [-VI
rpynm» Win «AHATUTHYECKUE PEaKIIUU
AHUOHOB»

JlabopaTtopHasi paGorta 8 (Ha BbIOOD)
«KauecTBeHHBIE peakIMM Ha OT/IEJIbHbBIC
KJIACChI OPTAHUYECKHUX BEIIECTBY» WU
«KauecTBEeHHBIN aHAIN3 OPraHUYECKUX
COEJIMHEHUM 10 (YHKIIMOHAIBHBIM IPYIIIIaM»»

Pa3znen 9.1. UccnenoBanue u
XUMUYECKUN aHAJIN3 00OBEKTOB
ounochepsl

JlaGopaTopHnasi padora 9. «OCHOBBI
1ab0paTOPHON MPAKTUKI
JlaGopaTopHnasi pabora 10 (Ha BbIOOP)
«OuuncTKa BOJIBI OT 3arpsi3HEHUIN
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«Omnpenenenue pH BoJbI U €€ KUCIOTHOCTH
«OrmpeeneHune KkeCTKOCTH BOJbI U CLIOCOOBI
€€ YCTpaHEHUs»

JlaboparopHasi pa6ora 11 (Ha BbIOOp)
«OOHapyKeHHE HUTPATOB B IPOAYKTAX
IUTaHUS»

«HMccnenoBanue NpoyKTOB IMTaHUS Ha
HaJINYME yIieBOoA0B (MyKa, TBOPOT, MOJIOKO,
HOTypT) Ha HAJIMYKUE YIJIEBOAOB (Kpaxmal,
IJII0KO03a, caxapo3a)»

JlaGopaTopHasi pabora 12 (Ha BLIOOP)
«OO0Hapyx’eHHe HeOpraHMIEeCKUX IpUMecei B
mpo0ax MOYBED)

«Onpenenenne pH BOJHOI BBITSHKKY TIOYBHI,
€€ KUCJIOTHOCTH U IIETOYHOCTI

Paspnen 9.2. UccnenoBanue wu |JlabopatopHasi padora 9. «OCHOBBI
XUMHYECKUI aHalln3 OOBEKTOB | JJaOOPATOPHON MPAKTUKI

TeXHOC(hEepHl JlaboparopHasi pabora 10 (Ha BbIOOp)
«OnpeneneHue XJ0pu10B METOIOM
TUTPOBAHUS B TEXHUYECKOU BOJE»
«OrnpeneneHune )KeCTKOCTH TEXHUUECKON
BOJIbI METOI0M TUTPOBAHUS»
JlaGoparTopHnas padora 11. «OnpeneneHue
COJIEpKaHUsl YIIIEKUCIIOTO ra3a B BO3yXe
HOMELIEHUSI KCIIPECC-METOA0OM»
JlaboparopHasi pabora 12 (Ha BbIOOp)
«U3rotoBnenue Kpacok (o100p MUrMEHTOB
Y CBA3BIBAIOLIUX BEILIECTB)»
«HccnenoBanne CBOMCTB BSIKYIIUX BEILIECTB
Ha IPUMEPE TUIICaA»

O0opynoBanue J1adopaTopum M pado4ux MecT JIadopaTOpuM: MEH3YPKH,
MUTETKU-KANeIbHUIBI, TEPMOMETPbI, MHUKPOCKOI, JIyIbl, MPEAMETHbIE U
MOKPOBHBIE CTEKJA, TUIAHIIETHI JJs KaleJdbHBIX peakiuid, (UIbTPOBAIbHAS
OyMmara, MpOMBIBAJIKH, CTEKJISIHHbIC MPOOWPKH, PE3MHOBBIC MPOOKH, (HOHAPUKH,
HaOOp pEaKTUBOB, CTEKJISIHHBIC TAJIOYKH, INTATUBBI I MPOOUPOK; MEpHBIC
IIJIMHIPBI, BOPOHKHU CTEKJISTHHBIC, BOPOHKH JIEIUTEIbHBIC UIuHApuYeckue (50—
100 wmu1), crtynku ¢ mecTMKoM, ¢GapdopoBble 4YalllKK, MHHIETHI, (QUIBTPHI
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OyMakHble, BaTa, Mapjs, YacOBbIE CTEKJA, JJIEKTPOILTUTKH, J1a0OpaTOpPHBIC
[ITaTUBBI, CIUPTOBBIE TOPENKH, CIUYKH, MPUOOP A MOJYy4YEHHUsS Ta30B (WM
MpoOupKa ¢ Ta300TBOJHON TPYOKO#), MepiKaTenu s MPOOUPOK, CKISTHKU IS
XPaHEHHs PEAKTUBOB, pa3/IaTOYHbIC JIOTKH; XuMuueckue crakansl (50, 100 u 200
MUJT); IITATENN; MUHLETHI; TUTeIbHbIE HIUMIbI; CEKYHIOMEpPHI (TailMepbl), MEpHBIE
npobupku (Ha 10-20 mur) u MmepHbIe K0IO0BI (25, 50, 100 1 200 M), BoasiHas OaHs
(111 TepMOCTaT), CTEKJISIHHbIE MMAIOUYKH; KOHUYECKHe KOJIObI A TutpoBanus (50
u 100 mi); MHAMKATOpHBIE MOJIOCKH s ompexaeneHus pH u cranpmaptHas
WHJIUKATOpPHAs IKaja; YHUBEPCAIbHBIA WMHAWUKATOP; nunetku Ha 1, 10, 50 mn
(unu po3atopel Ha 1, 5 u 10 mi), OOpeTKU AJii TUTPOBAHUS, MEAUIIMHCKUE
mmpuilsl Ha 100—150 mu1, 1aGopaTopHbIe W/WIK aHATUTHYECKUE Bechl, pH-MeTphl,
CYIMIUIBHBINA mKad, u Ip. TabopaTopHOE 000PYyI0BAHUE.

[IpuBenem mnpumepsl Ja0OpPAaTOPHBIX padOT MO paszneny 2 «XHUMHYECKHE
peakuum» U pazaeny 4 «CTpoeHue U CBOWCTBA OPraHUYECKUX BEILIECTBY.

Pasznen 2. Xumuveckune peakuuu. Jlaboparopnas padora 1. «Peakuuu
THPOJIN3a»

Hassanue tembl Tema 2.2. «ONEeKTpOAUTHYECKAS JUCCOLMAIUS U
MOHHBIN OOMEH

Pesynbrar 00yuyenust | CocTaBnsATh ypaBHEHUS XHUMHUYECKUX PpEaKLIUU
MOHHOTO OOMEHa € y4YacTHEM HEOPraHM4eCKHX
BEILIECTB

OO01111e KOMIIETEHIINN OK 01, OK 02

1. Bonipocsl as141 1onycKa K JiabopaTopHoi padore

a) copMyIHpyITE 11eJb IIAHUPYEMOI0 IKCIIEPUMEHTA;

0) 00BsICHUTE, KAKOU MPOIIECC HA3bIBAIOT THIPOJIM30M, KAaKON OH OBIBACT;

B)  OOBSCHUTE, Kakhe  CYHIECTBYIOT  CIOCOOBI  JOKa3aTelIbCTBa
CYILIECTBOBAHMSI TUPOJIU3a HEOPTAHUYECKUX U OPraHUYECKUX BEIIECTB;

') 00OBSICHUTE, KaK COCTABJISICTCS YPABHEHHE TUAPOIIN3A;

n) oOwsicHuTe, uro Takoe pH? Kak 3aBUCHT [aHHBIN TOKa3aTeab OT
KHCIIOTHOCTH WJTM OCHOBHOCTH CPENIbl PACTBOPA;

€) OOBSICHUTE XOJI BHITIOJHEHUS YKCIIEPUMEHTA TI0 PEIICHUI0 KaYeCTBEHHBIX
3aj1ay;

) TIEPEYUCIIUTE OCHOBHBIE ACTIEKTHI COOIIOACHUS TEXHHKU OE30TaCHOCTH
npu paboTe ¢ arpecCUBHBIMU peareHTamMu (TUAPOKCHU HATPHS).

2. IIpoBeneHue oNbITOB

Oob6opynoBanue u nmocyaa PeakTusbl
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1. CrexnsHHBIE TPOOUPKHU 1. PactBop NaOH
2. llratuB myis npoOUpoK 2. PactBop Na,SO4
3.  PactBop AICI;
4.  PactBop Na,CO;
5. PactBop Cu(OH),
6. KuUCIOTHO-OCHOBHBIM UHIUKATOP

AJsroput™m nposeaeHust onbiTa Ne 1

Bonpocs! u 3a1anus

3apanue Ne 1. B tpex npobupkax moa
HOMEPAMH HAXOISATCS pACTBOPBI TPEX
coJieil: XJIopuaa aJlOMUHUS, Cyb(aTa
HaTpus, kKapooHaTta Hatpus. He
MOJIB3YSCH APYTUMU PEAKTHUBAMH,
OIIPEJETIUTE COCTAB KaXI0U
IPOOHPKH.

1. laTh 0ObsACHEHHE TPOBEACHHBIM
OTIBITaM.

2. CocTaBUTh YPAaBHEHHSI pEAKIIHi,
MPOTEKAIOLIUX B MPOOUPKE B
MOJICKYJISIPHOM Y HOHHOM BHJaX.

AJITOpPUTM NpoBeeHus onbiTa Ne 2

Bonpocsl u 3a1anus

3aganme Ne 2. Uto npousoiaeT, eciu
OXJIAJAUTh PAcTBOP KapOOHATa HATPUS
WM 100aBUTh K HEMY THJIPOKCHU]T
HaTpus?

1.1. Hamute B npoOupky 1-2 M
pacTBopa kapOoHaTa HaTpUs.

1.2. OmycTuth MpOOUPKY B CTaKaH C
OYE€Hb XOJOJHON BOJOM WIIA CHETOM.
1.3. IIpoBepuTh cpeay pacTBopa npu
MOMOIIY KUCJIOTHO-OCHOBHOTO
WHJIUKATOpA.

1.4. Jlo6aBuTH K pacTBOpY KapOoHaTa
HATpPUS TUJIPOKCHU] HATPUS.

1.Kakoi unaukaTop Jiyuiie
UCIOJIb30BaTh JIsl ONPEIETICHUS CPEIbl
pactBopa?

2. CocTaBUTH COOTBETCTBYIOIIUE
ypaBHEHUS] XMMUYECKUX PEAKIIMii, B
MOJIEKYJIIPHOM U MOHHOM BUJIaX.

AJITOpUTM NpoBeeHust onbiTa Ne 3

Bomnpocsl u 3axanust
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3aganue Ne 3. [IpoGieMHBI1 OMBIT.
1.1. B onHy ipoOupKY ¢ pacTBOPOM
cynbeara meau (I1) npunuts pacTBop
TUJIPOKCH/Ia HATPUS.

1.2. Bo BTOpY10 IPOOUPKY C
pactBopoM cynbbara meau (II)
IPWINTH PACTBOP KapOOHATa HATPHUS.
1.3. CpaBHUTH LIBET 00Pa3YIOITUXCS
OCaJIKOB.

1.4. O6paTuTh BHUMaHUE HA
BbIJICJICHUE ra3a B OAHOU U3
IPOOHPOK.

1.5. Onpenennts, OTKy1a MOXKET
BBIJIEATHCS 3TOT ra3?

1.6. [IpoBepuTh Ka4eCTBEHHBII
COCTaB ra3a ropsien Jy4nHKOM.

1.7. OOBACHATH MPOUCXOSIIICE
SIBJICHUE.

1. CocTaBUTh COOTBETCTBYIOLIUE
ypaBHEHUSI XMMHYECKUX PEaKLUi, B
MOJIEKYJISIPHOM M HOHHOM BHJaX.

AJiroput™M nposeaeHus onbiTa Ne 4

Bonpocsl u 3a1anus

3aganue Ne 4. [IpoGiieMHBII ONBIT.
1.1. K pactBopy xJj1opya aTrOMUHHS
OPWINTH PacTBOP KapOoHaTa HATPHSI.

1. OOBSCHUTH IPOUCXOMASAIIEE SBICHHE.
2. CocTaBUTh COOTBETCTBYIOIIHE
YpaBHEHHS] XUMUYECKUX PEaKIUid, B
MOJIEKYJISIPHOM U MOHHOM BHJIaX.

3. OTBETUTH HA BOIIPOCHI.

J1J14 4ero B MEAULIMHCKOW MTPAKTHUKE
UCIIOJIB3YIOT PACTBOP MUTHEBOW COIBI
ISl IOJIOCKAHUA MPU BOCTIAIMTENIbHBIX
3aboseBaHusx ropia? Kakosa posb
ruaponusa B npupoae? [Touemy pactBop
MbLIa IEHUTCA B BOJE?

3. O0padoTKa pe3yJIbTATOB ONBITOB

1. IlpoaHanu3upoBaTh COOTBETCTBHE IOJYYEHHBIX pE3YyJIbTATOB THUIIAM

ruapoJii3a. CI[CJIaTb COOTBCTCTBYIOINMEC BLIBOABI.

2. CdopmynupoBaTb BbIBOJIBI
KHCJIOTHOCTH CpeJibl pacTBOpa.

O 3aBUCHMMOCTH TUIIa THAPOJIM3a U
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Pazgen 4. Crpoennme u CBOHCTBA OpPraHMYEeCKHX BelIECTB.
JlaGopaTopHasi padora 3. «IlosiyueHne ITHJIEHA U U3y4Y€eHHE €r0 CBOMCTB)

Haszsanue tembl Tema 4.2. «CB0oiICTBa OpraHUYECKUX
COCAUHEHUID)
Pesynbrar 00yuenust | YcraHaBiuBaTh 3aBUCUMOCTb ¢buzuko-

XUMHUYECKUX CBOMCTB OPraHUYECKUX BEIECTB OT
CTPOEHHUS MOJIEKYJI

OO01ye KOMIICTEHITUN OK 01, OK 02

1. Bonnpochl 1151 10MyCKa K J1a0opaTopHOi padore

a) chopMynHMpyiTe Lenb MIIaHUPYEMOTO SKCIIEPUMEHTA;

0) 0OBsICHUTE, K KAKOMY KJIaCCy OpPraHMYECKUX BEIIECTB OTHOCUTCS 3TUJIEH;

B) OOBSCHHUTE, KAaKUMU XMMHUYECKMMHU CBOMCTBaMM 0O0Jalai0T BEILIECTBA
JAHHOTO Kjacca, KaKhe KauyeCTBEHHbIE pEaKIUU Uil UX OOHapyXeHHs
UCTOJIb3YIOTCS;

) 0OBACHUTE, KAK MO>KHO IOJyUUTh BELIECTBA JAHHOI'O KJacca COeIMHEHUIN
B J1a0OpaTOPHBIX YCIOBHSIX;

1) OOBSCHUTE, U3 YEr0 COCTOUT MPUOOP ISl MOTYUESHUS Ta30B;

€) MepevyrCIUTe OCHOBHBIE ACIEKThl COONIONCHUS TEXHUKU 0€30MacHOCTH
npu pabore c¢ JIBXX (3TunoBbIi COUPT), arpecCUBHBIMH pearcHTaMH
(KOHLIGHTpUpOBaHHAsI ~ CepHasl  KHUCJIOTa), HarpeBaTelbHBIMH  MPUOOpaMu

(cupTOBKA).
2. IIpoBenenue onbITOB

Oob6opynoBanme u mocyaa PeakTusbl

1. CrexnsHHBIE TPOOUPKHU 1. Konuentpuposanusiii pactBop H>SO,

2. llratuB myis npoOUpoK 2. OTUIIOBBIN CIIUPT

3. CnuproBka 3. PactBop KMnO,

4. Cnonuku 4. bpoMHas Boja

5. Ilecok

AJIroput™m nposeeHus onbita Ne 1 Bonpocs! u 3axaHus

1. Ilony4unuTts 3TUNEH eTUApATALIMEN STUIOBOTO 1. Yto npoucxoaut B
cnupTa, OOHAPYKUTh €ro, U3yUYUTh €T0 CBOWCTBA. npobupke? Uro
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1.1. B npoGupky HanuTh 2—3 MJI STUIIOBOTO CIIUPTA
U OCTOPOKHO 100aBUTH 6—9 M1
KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOTHI. 3aTEM
BCBHINIaTh HEMHOTO IIPOKAJIEHHOT'O IecKa (IIECOK MU
MEJIKHE KYCOYKHU NEM3bl BBOJAT ISl TOIO, YTOOBI
IPEIOTBPATUTh TONYKU KUIAKOCTH HMPU KUTICHUH ).
3aKphITh MPOOUPKY MPOOKOW C TA300TBOJHOM
TpYOKOIA, 3aKpPENHUTh €€ B IITATUBE U OCTOPOKHO
HarpeTh CoJAepKUMoe nmpooupku (puc.l)

CH,

Br, KMnO, !

1.2. OcTopOoXHO, pPABHOMEPHO HArPETh CMECH.

1.3. B npyryro npoOupky HanelTe 2—3 M
pa30aBIEHHOTO pacTBOpa NEpMaHraHaTa Kajus, u
IPOITYCTUTE Yepe3 HEro ras.

1.4. B Tpetbto npoOupKy HAIUTH 2—3 M1 OpOMHOI
BOJIbl, OITYCTUTh I'a300TBOJIHYIO TPYOKY 10 THA 3TOU
IpOOUPKHU U MIPOITYCTUTH Yepe3 OPOMHYIO BOLY
BBIJICIIIOLLIMICS Ta3.

1.5. BeiHYTh ra300TBOJIHYIO TPYOKY U3 pacTBOpa U
NOBEPHYTh €€ OTBEPCTHEM KBEPXY, MOIKEYb
BBIJICIISIOIIMICS Ta3 (puc.2).

Habmonaere?

2. K xakomy Tumy
XUMHUYECKUX peakIui
OTHOCSITCSI 3TH
nporiecchl? Kak
Ha3bIBAIOTCS?

3. Kak MeHsieTcst okpacka
pactBopoB? [Touemy?

4. KakuM niaMeHem
roput 3TuieH? [louemy?
5. CocTaBUTh ypaBHEHUS
POTEKAIOIINX
IIPOIIECCOB.
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C,H;0H (aTuno-
BBIM CITUPT)

H,SO,

3. O0pabdoTka pe3yJIbTATOB ONBITOB

1. Tlpoananu3upoBaTh COOTBETCTBUE IMOJYUYEHHBIX PE3YyJbTATOB CIIOCOOaM
MIOJIy4EeHHsI HETPEJEIbHBIX YTJIEBOJOPOJOB psna »THieHa (ankeHoB). Caenartb
COOTBETCTBYIOIIUIA BHIBOJI.

2. ChopmynupoBaTh BHIBOJ O PU3UKO-XUMUYECKUX CBOMCTBAX 3TUJICHA.

3. ChopmynupoBath BBIBOJ O cIIoco0ax 0OHApYKEHHsI STUJICHA.

2.2. OueHoOYHbIE cpeACcTBAa PYy0eKHOro (TeMAaTH4eCKOro) KOHTPOJIS IO
TUCHMUILTHHE «XHMUID»

PyOexxnplii  (TeMaTWdecKwii) KOHTPOJb MO JUCHUIUIMHE  «XHMUS)
npoBOAMUTCA B (hOpME KOHTPOJBHBIX pabOT MO paszenaM OCHOBHOTO MOJYJIS Ha
OTJENbHBIX 3aHATHUAX, KEHCOB U yUeOHO-UCCIEIOBATENLCKUX MPOEKTOB.

2.2.1. KonTpoJbHbIe padoThl 10 pa3aejam

KoHTposibHbIE pabOThI MO XUMHUU Kak OILIEHOYHBIE CPENICTBA PYyOEKHOTO
KOHTPOJISl 3aBEpIIAlOT M3ydyeHue | uiam 2 TeMaTUYeCKHX pa3/iesioB OCHOBHOI'O
MOJTYJISI.

Paznen 2. Xumuyeckue peaknuu. KontpouabHas padora «CrpoeHme
BellleCTBA M XMMHUYECKHE PeaKkunm»

KoHTposnbHas paboTa coepKUT YeThIpe BUAA 3aJaHU:

1. 3amaum Ha cocTaBICHHE XUMUYECKUX (DOPMYJTT ABYXaTOMHBIX COEIMHEHUMN
10 MX Ha3BaHMUIO.

2. 3ajaui Ha COCTABJICHUE YPABHEHUMN pEAKIMI: COCAUHEHUS], 3aMEIICHUS,
pasnokeHusi, oOMEHa ¥ peaklUid C ydacTHeM KOMIUICKCHBIX COEIWHCHHIA,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUH.

3. 3ajaHus Ha COCTABJIEHUE MOJIEKYJISIPHBIX U MOHHBIX PEAKIUI T'HIpOJIn3a
COJIeH, YCTAHOBJIEHNE U3MEHEHUS KUCJIOTHOCTHU CPEJIbI.

4. 3amaud Ha pacyeT KOJMYECTBEHHBIX XapaKTEPUCTUK [0 YPaBHEHUSIM
XUMUYECKUX peaklMii: MaccOoBOM MM OOBEMHOM JI0JIM BbIXOJA MPOAYKTa
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pEaKkUMH COEIWHEHUS OT TEOPETHYECKHM BO3MOYKHOIO; OOBEMHBIX OTHOILICHMI
ra3oB; KOJMYECTBEHHBIX XapaKTEPUCTHUK HCXOJHBIX BEUIECTB M MPOAYKTOB
peakuuu; Macchl (00BEM, KOJIMYECTBO BEUIECTBA) MPOAYKTA PEAKIIMH, €CIU OJHO
W3 BEHIECTB JAaHO B BHJIE pPacTBOpa C OINPEICICHHOM MacCOBOM JOJEr
PacTBOPEHHOI'O BEILIECTBA.

Paznen 3. CrtpoeHue M CBOHCTBA HEOPraHUYECKMX BelECTB.
KonTtposbHast padora «CBoiicTBa HEOPraHMYECKUX BElIECTB)

KonTponbHas pabdoTta cogepKuT TpU BUAA 3aJaHUN:

1. 3agaun Ha pacyer MaccoBOM J0JM (Macchl) XMMHUYECKOTO 3JIEMEHTA
(coenrHEeHUs) B MOJIEKYJie (CMECH).

2. [Ilpaktuueckue 3agaHusi MO KiIacCU(pUKALMU, HOMEHKJIAType U
XUMHYECKUM (OpMysiaM HEOPraHMYeCKHX BEIIECTB pa3IMYHBIX KJIACCOB:
ONpPENEICHUE KJacCca HEOPraHWYECKHX BEIIECTB, HA3bIBaTh HEOPraHUYECKHE
COEJIMHEHHUS 10 MEKTyHApOJHOW M TPUBHAIBHON HOMEHKJIATYPE 110 XUMUYECKUM
dbopmynam.

3. 3agaHus Ha COCTABJIICHHE YPAaBHEHHN XMMHYECKUX PEAKUUN C y4acTUEM
MIPOCTBIX U CJIOKHBIX HEOPraHUYECKUX BEUIECTB: OKCU0B METANIOB, HEMETAJIIOB
1 aM(OTEPHBIX JIEMEHTOB; HEOPraHUYECKUX KUCIIOT, OCHOBAaHUHN U aM(OTEPHBIX
TMAPOKCHJIOB, HEOPraHUYECKUX COJIEH, XapaKkTepU3yIIIUX HUX CBOWCTBA H
CHOCOOBI MOJTYUYEHHUS.

Pasznen 4. CtpoeHne u CBOiCTBA OpraHnvecKux BemecTts. KoHTpoabHas
padora «CTpoeHune 1 CBOIICTBA OPraHM4YeCKNX BelleCTB)

KoHnTponbHasg paboTa COCTOUT U3 MATU BUAOB 3aJIaHUM:

1. 3amanust Ha coCTaBJI€HHE HA3BaHUW OPraHWYECKUX COEIWHEHUUA IO
XUMHYECKUM (opMyiaM (B T.4. CTPYKTYpPHBIM) C UCIIOJIb30BAHUEM TPUBHUATIHLHOU
VI MEXIyHApPOIHOU CHCTEMATUYECKOW HOMEHKIIATYPBI.

2. 3ajaHus Ha COCTABIICHUE TIOJTHBIX M COKPAIICHHBIX CTPYKTYPHBIX (POpMYIT
OpraHUYECKUX BELIECTB OTJEIbHBIX KJIACCOB MO UX HAa3BaHUSM B COOTBETCTBUU C
MEKTyHapOIHOW HOMEHKJIIATyPOU.

3. 3amauu Ha omnpeAeneHue mnpoctedmeld GopMysbl  OpraHUYECKOn
MOJIEKYJIbI, UCXO/Is U3 AJIIEMEHTHOIO cocTasa (B %).

4. 3amaHMs Ha COCTaBJIICHHE YpPAaBHEHUM XUMHYECKHX  PpEaKIUil,
WUTIOCTPUPYIOIIMX XMMHUYECKUE CBOWCTBA C YYETOM MEXAHU3MOB IPOTEKAHUS
JAHHBIX PpEAaKIUNd M TEHETUYECKOW CBSI3M OpPraHUYECKUX BEIIECTB pPa3HbIX
KJIACCOB, B T.Y. LIENIOYKU IPEBPALCHUN.

5. PacueTHble 3a1a4M 110 ypaBHEHUSM PEAKLMU C YYaCTHEM OPTraHUYECKUX
BEILECTB.

Paspen 5. KuHernmueckue M TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH
NpOTeKaHUsl XuMHYecKHuX peakuuii. KonTposbHasa padora «CkopocTh
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XMMHYECKOH peakliu U XUMH4YeCKoe paBHOBeCHe»

KonTponbHas paboTa COCTOUT U3 TPEX BUAOB 3a/laHUM:

1. PacueTHble 3a7aun HA U3MEHEHHE CKOPOCTH XMMHUYECKHUX B 3aBUCHMOCTHU
OT KOHIEHTPAIIMU PEearupyIoINX BEUIECTB U TEMIIEPATYPHI.

2. 3amaun Ha pacyeTbl TEIUIOBBIX 3(PPEKTOB XUMUYECKHX pEaKIUil u
ompenesieHHe Tuma peakuuu (Mo  TermaoBoMmy  3PQeKTy: IK30- U
SHJOTEPMHUYECKHE).

3. 3anmanua Ha npuMenenue npuHimna Jle-lllatense s HaXOXKACHUS
HAIPaBJICHUs] CMEILIEHUS] PAaBHOBECHS XMMHUYECKON peakiuu U aHaiu3 (PakTopos,
BJIMSIOIIMX HA CMEIIEHHE XUMUYECKOTO PAaBHOBECHSI.

Paszgen 6. [Aucnepcubie cucrembl. KoHTposbHass padora mo Teme
«/lucnepcHble cucTeMbD)

KonTponbHas paboTa cOCTOUT U3 ABYX YacTeil:

1. 3agaun Ha NPUTOTOBJIEHUE U PacYET KOHLIEHTPALlMU pacTBOPOB (3 3agaun
Ha pacTBOpPEHUE, pa30aBiIeHUE, CMEILIMBAHUE PACTBOPOB).

2. 3amaHus Ha JAUCIEPCHBIE CHCTEMBI, HUCIOJb3yeMble B OBITOBON U
MIPOM3BOJCTBEHHON JESITEILHOCTH YeJIOBEKa (B BUE TECTOBBIX 3aaHUM).

[IpuBenem npumepsl 3a1aHU KOHTPOJIBbHON paboThl o Teme «CTpoeHue H
CBOICTBAa OPraHMYecKHX BelIeCTB», KOTOpas MPOBOJUTCA IMOCIE H3Y4YEHUs
oOyyJaronumucs paszaena 4.

[To utoram uzydenus paznena 4 «CTpoeHue M CBOMCTBA OPraHMYeCKUX
BelecTBy o0yyaronecs OyayT ClIOCOOHBI:

— ONpenensiTh MPUHAJISKHOCTh BEIIECTB K Pa3JIMYHBIM  Kjaccam
OpPraHUYECKUX COEAMHEHUI; TOMOJIOTH U U30MEPHI;

— Ha3bIBaTh M3yUYEHHBIC BEIIECTBA MO «TPUBHAIBHOI HIIM MEXKIYHAPOTHOM
HOMEHKJIATYyPE;

— XapaKTepu30BaTh CTPOCHHE U XUMHUYECKHE CBOMCTBA HW3YYEHHBIX
OPraHUYECKUX COEIUHECHUN;

— OOBSICHATH 3aBUCUMOCTh CBOMCTB OPTaHUYECKUX BEILIECTB OT UX COCTaBa U
CTpOCHHUS;

— IPOBOJUTH BBIUUCIEHUSA 110 XUMUUECKUM (HOpMyJIaM U YPaBHEHUSIM.

TemaTuueckuil KOHTPOJIb OCYIIECTBIISIETCST MeTo1OoM TectupoBaHus (I) wiu
B (popMe MUCBMEHHOUN paboThl, BKIIOYAIONIEH MPaKTUYECKUE 3aJlaHus U 3a/auu
D).

IIpuBeneM npuMep KOHTPOJLHOH padoThl B popMe TECTOBBIX 3aJaHUI
.

1. BemiecTtBo, cocTaB KOTOPOTO BBIpaKeH MoJeKynsapHoil ¢opmynoi CsHg,
OTHOCHTCS K KJIacCy:

1) apenst
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2) aJKaHbI

3) aJIKeHbI

4) aNKuHBI

2. HazBanme BemectBa, hopmyna koroporo: CH;-CH(CH;)-CH»-CH,-OH
1) 6ytanon-2

2) meHTaHo-2

3) 2-meTunOyTaHo-4

4) 3-meTunOyTanon-1

3. BemectBo, nmeroniee popmyny CH,=CH, Ha3biBaeTcs:
1) Tonyon

2) 5TUJIeH

3) rmMuepuH

4) nponaHosu

4. BemecTBO, Ha3BaHUE KOTOPOTO MPOIMMOHOBAS KUCIIOTa, IMEET (POPMYITY:

1) C;HsOH

2) (CHs).NH

3) CH;-CH,-COOH

4) CsHyOH

5. Jlyis aKaHOB XapakTepHa PeaKIus:

1) npucoenunenus H,

2) XJIOpUPOBAHUSI HA CBETY

3) o6ecuBeunBanus pactBopa KMnO,

4) nonuMepu3aluu

6. MeTtaHoJ pearupyer c:

1) HaTpuem

2) BogoM

3) BoopoiIoM

4) meTaHOM

7. YKCyCHasl KMCJIOTa BCTYIIAE€T B PEAKLHIO C:
1) AgNO;

2) NaCl

3) N32CO3

4) H,O

8. BepHbI 11 yTBEPKACHUSA:

A. AMHHBI IPOSIBJISIFOT OCHOBHBIE CBOKCTBA
b. AMHHOKHCIIOTBI POSIBISIIOT TOJIBKO OCHOBHBIE CBOMCTBA
1) BepHO TONBKO A

2) BepHO TOJBKO b

3) BepHbI 00a yTBEPKICHUS
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4) HEBEpHO HU OJTHO U3 YTBEPKIECHUI

9. Ypasuenue xumudeckoit peakiuu C,Hs+Cl,—C,HsCI+HCI sBnsietcs:

1) peakiueii 3amenieHusi, MPOTEKAIOIIEH MO PaJUKAIBHOMY MEXAHU3MY

2) peakiueil mpucoeIuHEHHs, MPOTEKAIOIIEH M0 PAAUKAILHOMY MEXaHU3MY

3) peakuuel 3aMeIIeH s, MPOTEKAOIIEH 10 HOHHOMY MEXAHU3MY

4) peakuueil NpUCOEAUHEHU S, MPOTEKAOIIEH 110 MOHHOMY MEXaHU3MY

10. B peakuuio «cepeOpsHOro 3epkajia» (¢ aMMHAYHbIM PacTBOPOM OKCHJIa
cepebpa) BCTymaer:

1) aTaHon

2) raoko3a

3) raunepuH

4) kpaxman

11. YcranoBute COOTBETCTBHE MEXAY HA3BAHHWEM BEIIECTBA M KJIACCOM
(rpynmnoii) opraHu4eCKUX COEIUHEHUN, K KOTOPOMY(-0ii) OHO TPUHAJIEKUT.

Haspanue Bemecrsa

A) CH;COOH

b) CH;-CH»-CHj;

B) CH,=CH-CH,-CH3

I') CH;-CH,-OH

Krnacc oprannyeckux coelMHeHUM

1) o1HOATOMHBIE CIUPTHI

2) yrieBoabl

3) kapOOHOBBIEC KUCIIOTHI

4) apoMaTHYECKHUE YTIIEBOIOPOIbI

5) HenpeaenbHbIE YTIEBOI0POIbI

6) nIpenebHbIE YTIEBOI0POIbI

12. B cxeme npeBpalleHuit

1500°C Cakr +Br,

CH4 — X, — 6en3on — X»

BeniecTBaMu X U X» COOTBETCTBEHHO SIBIISIIOTCS:

1) aneruniiex

2) 5TUJICH

3) 6pomOeH301

4) xnopOeH30.1

5) dbenon

6) IUKJIOTeKCaH

13. Onpenenute MOJIEKYJIApHYIO (HOpPMYJTy BEIIeCTBa, coaepxkamiero 37,5%
yraepona, 50% kucnopona u 12,5% Bogopoaa. OTHOCUTEIbHAS IIIOTHOCTH APOB
3TOrO BEIIECTBA IO BOJOPOAY paBHa 16.
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1) CH;OH

2) C,HsOH

3) HCOOH

4) C¢HsOH

14. Cxonbpko IWUTPOB BOAOpoaa moTpedyercs miasi obpazoBanms 10,2 T
ATWJIOBOTO CHOUPTA U3 AaleTalbJETu]a, €CIU BBIXOJA TNPOJYKTa pPEaKIHH
cocrasisieT 80%?

1)6,2 n

2)3,1n

3) 12,75 n

4)11,2n

IlpuBenem mpumep 3aJaHWi AJsi MMCbMEHHOH KOHTPOJIbLHOW PadoThI
D).

1. JlaiiTe Ha3BaHUSI OPraHUYECKUM COCJIUHEHUSIM TI0 XUMHUYECKUM
dbopMynaM ¢ UCIOJB30BAHWEM  TPUBHAIBHOW WM  MEXKIyHAPOIHOU
CUCTEMATHUYE€CKOM HOMEHKIATYPhI:

a) C;HsOH

6) (CH;),NH

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

F) C3H9N

1) CH;:CH,HC=0

C) C6H5CH20H

2. CocTaBpTe TIOJHBIE U COKpalIEeHHbIE CTPYKTYypHbIE (HOPMYJIbI
OpPraHUYECKHUX BEIIECTB OTJEIbHBIX KJIACCOB MO X HAa3BaHUSM B COOTBETCTBUHU C
MEKTyHapOIHOW HOMEHKJIATyPOU:

a) METHUJIOCH30I

0) aHUIUH

B) 3-MeTunOyTaHalb

I') IUKJIOT€KCEH

n) 6yraaueH-1,2

€) 2-MeTHIIPOIIaHo- 1

K) OyTuH-1

3) aMUHOYKCYCHasi KUCIIOTa

3. CocraBbTe YypaBHEHHUS XUMHUYECKHMX pEaKLMd COrJacHO CXeMe
IIPEBPALLICHUN:

1500°C Cakr +Br,

CH:—» X - X; > X;

VYKaxuTe TUIl U MEXaHU3M PEaKIu, Ha30BUTE 00pa30BaBIINECS BEIIECTBA.
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4. Omnpenenute MOJEKYJSIpHYIO (GopMyiry BemiecTBa, comepxkariero 37,5%
yraepona, 50% kucnopona u 12,5% Bogopoaa. OTHOCUTENbHAS IIIIOTHOCTH APOB
3TOTrO BEIIECTBA IO BOJOPOAY paBHa 16.

5. Ckonmbko JUTPOB BojopoAa morpedyercs i obOpasoBanusi 10,2 1
ATUJIOBOTO CHOUPTAa W3 AalEeTalbJeru]a, €CJIH BbIXOJ MPOAYKTAa pPeaklHnu
cocrasisiet 80%?

2.2.2. Keiicol

Keicpl nCnonp3yroTcs B KayeCcTBE OLEHOYHOTO CpEICTBa B pazuene &
OPUKIAJHOIO  MOIYJs, MX  COJIEpKAHHE  ONpENensieTcss C  y4eToM
npodeccroHanbHON  HampaBieHHOCTH oOpa3oBareiabHOl mporpammbl  CIIO.
[IpuMepsl BO3MOKHBIX TEM KEMCOB:

1. Tloremnenne kiMMaTra M BBICBOOOXKIIEHHWE Ta30BBIX THUIPATOB CO JIHA
OK€aHa.

2. bBynymue marepuansl sl aBUa-, MAIIMHO- ¥ IPUOOPOCTPOCHUS.

3. HoBble maTepuaibl AJisi COTHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE PACTUTEINIbHBIX MPENApaTOB.

5. XUMHUYECKHE DJIEMEHTBI B KU3HU YEIIOBEKA.

6. BonopoaHasi sHepreTuka.

[IpuBenem npumepsl keiicoB mo xumuu (aBTop ['omy6eBa MuHa bopucosHa,
YUHUTENb XUMUH, https://urok.1sept.ru/articles/636947).

Keiic Nel. «XJ10p B )KU3HU YeJI0BEKA)»

B Slnonun o6benuHeHHbIMU cuiiaMu HalMoOHaIbHOTO MHCTUTYTa 30POBbS
u IlpedexrypHoro yHuBepcutrera Cua3zyokud OBLIO MPOBEIECHO HUCCIEIOBaHUE.
YyeHble BBIACHWIM, YTO €CTECTBEHHBIE OPraHMYECKHE BEIIECTBA BCTYNAIOT B
PEaKIuIo ¢ XJIOPUPOBAHHOM BOJIOM M3-TI0J KpaHa, 00pa3ysl OMacHbIE COCTUHEHMS,
KOTOpBIE MOTYT CJIYy>KUTb NPUYUHOM paka. Takue coeauHeHus: Ha3piBatoTcss MX,
TO ecThb «MyTaren ukc» nimm «HensBecTHblll MyTaren».

3agaHus:

1. IIpensmoxkutre crnocoObl yMEHBIIEHHUS SAOBUTOrO BIIMSHHS XJOpa B
NUTHEBOW BOJIE HA OPraHU3M YEJIOBEKA.

2. Ucxonst u3 cBOeH KU3HEHHOW MPAKTUKH, TPUOIM3UTEIILHO PACCUUTANTE,
CKOJIBKO XJIODUPOBAHHOM BOJBI Bbl HCIIOJB3YETE B TEUEHUE JHS U JJISI KAKHUX
nesnen?

3. Kakue opranbl uyenoBeka OOJIbIIE BCErO CTPAJAIOT OT BO3JEHCTBHUS
xJjopa?

4. Kak BiusieT XJIOpUPOBAaHHAS BOJIa HA YEJIOBEKA MPU KyITaHUH?

5. Haiigute nonmomHUTENbHYI0 HWH(GOPMALMIO O 3aMEHE Xjopa INpu
o0e33apakKuBaHUU BOJIBI.
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6. Uccnenyiite pa3nuuHble TOBapbl OBITOBOM XUMHU B CBOEM JIOME.
CocTaBbTe CIIUCOK XJIOPCOAEPIKALIUX COSANHEHNHN, YKaXKUTE MEPHI 0€30MaCHOCTH
npu paboTe ¢ HUMHU.

Keiic Ne2. «BogopoaomMoomin — mar B 0yayuiee»

AtomoOunn Honda FCX Clarity Ha BOIOpOAHBIX TOIUTUBHBIX 3JIEMEHTaX
e3nat 1o jpoporam EBponsl ¢ 2009 rona. B 2011 rony Honda npucoeaunuiacey k
eBponelickoMy napTHepcTBYy skojoruunor sHepruu (Clean Energy Partnership),
[oCJie Yero BhIBEJAa HA MEPBbIM IMJIAH MPOU3BOACTBO SKOJOTMYECKH YHCTHIX
aBroMoOmieii. A Ha Ilsrom MockoBckoM MexayHapogHoMm aBTocaioHe BA3
NpeICTaBUII CBOIO HOBUHKY «Jlama-AHT3m» ¢ 6aisioHaMu BOAOPO/Ia U KUCIOPOa.

3amaHus:

1. Tlouemy MHOTHE aBTOMOOWJIbHBIE KOMIIAHUU  pa3paldaThIBAIOT
aBTOMOOMIIH, paboTaloIMe Ha BOAOPOIHOM TOIIIMBE?

2. Kak BBIXJIONHBIE Ta3bl aBTOMOOWIIEH, paboTalOMuUX Ha YIIIEBOJOPOIHOM
TOTUTMBE, BIMSIOT Ha 37JOPOBbE UeIOBEeKa?

3. Kakue «+» 1 «—» BbI BUIUTE Y BOJAOPOJOMOOHIIECH?

4. Haiinute JOMOTHUTENBHYIO HH(POPMAIIHIO 00 UX YCTPOUCTBE.

5. Ecnu B Bamiedl ceMbe WIM Yy BallMX 3HAKOMBIX €CTh aBTOMOOWIIH,
MOJICYUTANTE, CKOJBKO MPHUOIU3UTENHLHO JTUTPOB OCH3MHA, Ta3a U KaKOW MapKu
UCIIOJIb3YETE €XKETHEBHO.

6. Kakue BemiecTBa 1 B KAKOM KOJIMYECTBE MOTYT HaXOJAUTHCS B BHIXJIOMHBIX
razax BalllMX aBTOMOOMIIEH?

2.2.3. Y4eOHO-UCCIe0BATEIbCKUI MIPOEKT

VY4eOHO-uCCIe10BaTeIbCKIIM MPOEKT SBIISICTCS OCHOBHBIM CIIOCOOOM OIEHKH
pe3ynbTaTOB 00y4YeHUS, CPOPMUPOBAHHBIX y OOYYAIONIUXCS B XOJI€ OCBOCHHS
NPUKIAAHOTO MOAydsl Xumuu B pasgenax 9.1. m 9.2, HccinenoBanue u
XUMUYECKUN aHau3 OO0BEKTOB Ouochepnl/TexHochepsl (C ydeTom Oymymien
npo(hecCHOHATBHOM NESTEIbHOCTH).

[IpuBeneM mpuMep TMPOEKTHOTO 3alaHus, paboTa HaA KOTOPHIM
Ha4YMHAETCsl C Hayajla pasjieia, a JACTaJIbHOE BBIMIOJIHEHHWE 3aJjaHuil B IpyMax u
oopMiieHHE pe3yJIbTaTOB MPOEKTHOW NEATEIbHOCTH IMPOU3BOJUTCS B KOHIIE
U3y4eHHs pasjena.

OO6mass TemMa TpoOeKTa, TMpPUBEIEHHAs HUXE, B  JajlbHeilIeM
JEKOMIIO3upyeTcsi 1o (aceTHOMY HPHUHIMIY B 3aBUCHMOCTH OT MOJIy4aemMoi
00yYaroImMUMHUCs CIIeHATBHOCTH (Mpodeccuu), a TakkKe KaKaas I'pyIna MOXKET
paccMoTpeTh Oosiee yrayOJeHHO OJUH W3 00S3aTEeNbHBIX COJEPIKATEIbHBIX
KOMIOHEHTOB (TIOATEM) NPOEKTA.

Ha3BaHue mnpoekTa: cocTaBlieHWE TMPOEKTa I[BETHUKA/caga/oropojam B
3aBUCUMOCTH OT COCTaBa MPOaHAIN3UPOBAHHBIX TTOYB.
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IIpobdaema wucciegoBaHMA: ONpEIEICHHE BO3MOXKHOCTH  pa30MBKHU
[[BETHUKA B COOTBETCTBUM C JU3aWHEPCKUM 3alpOCOM U HEOOXOAUMOCTH
aJanTanuy IU3aiHEPCKOTO MPOEKTa K TTOYBEHHBIM U KIIMMATHUYECKUM YCIOBHUSM
HAa OCHOBAaHUHM HCCIEAOBAHUS XUMHUYECKOTO COCTaBa TMOYB MPEIJI0KEHHOTO
y4JacTka.

Lenb mnpoekTa: omnpenenuTh BIUSHUE XHMHYECKOTO COCTaBa IOYB Ha
NPEAJOKEeHHOM Y4YacTKe Ha AacCCOPTUMEHT pPACTeHMM, PEKOMEHIOBaHHBIX K
NocaJiKe Jisl peajiu3aliy BIOPAHHOTO AU3aiHEPCKOIO MPOEKTA.

3ajaum npoekra:

1) uccrnenoBaTh XMMUYECKUN COCTaB, CTPYKTYpPY, KMCIOTHOCTb TOYBHI Ha
NPEII0KEHHOM YYaCTKE;

2) uccrnenoBaTh MHCOJIALMIO OTBEACHHOTO JJIs IBETHUKA y4aCTKa;

3) OpenIoKUTh MEpPHl MO YIYUYIIEHHUI0 KauyecTBa TOYBHI MMYTEM BHECEHUS
pa3nuYHbIX yAOOpEeHUMH H [100aBOK Ha NPENJIOKEHHOM YYacTKe B cCllydae
HEOOXOIUMOCTH;

4) ompenenuTh aCCOPTUMEHT PACTEHHUH B COOTBETCTBUU C BBISIBJICHHBIMU
O0COOEHHOCTSIMH MCCIIEIOBAHHOTO YYacTKa U JU3aiHEPCKUM 3aIPOCOM;

5) coCTaBUTH MOCAIOYHYIO BEIOMOCTH;

6) MOArOTOBUTH U MYOIMYHO MPEACTABUTH MPE3CHTALIMIO 110 TEME MPOEKTA B
KOMAaHJIE.

Pe3yabTaThl 00y4eHusi:

— ONpeneNnsiTh MepeyeHb HEeOOXOIUMBIX MCCIEJOBAaHUN XUMHUYECKOTO
cocTaBa TMOYB M ydacTKa [UIi COCTaBJIEHUMsS WM aJanTalud  paHee
pa3pabOTaHHOTO MTPOEKTA I[BETHUKA,

— OIKCHIBaTh 3aBUCHUMOCTh AaCCOPTHMMEHTa pPACTEHUH OT KadyecTBa
MpeI0KEHHON MOUBHI 17151 00yCTPOWCTBA IIBETHUKA;

— CMOCOOHOCTh MCIIONB30BaTh COBPEMEHHBIE CPEJCTBA TMOMCKA, aHAIHU3a U
uHTepnperanmuun  wHOpMaIu, W  HWHPOPMAIMOHHBIE  TEXHOJOTHH  JJIS
BBITIOJTHEHUS 3aa4 npodeccuoranbaoi aestenpHocTr (OK-2);

— cnocoOHOCTh 3(PHEKTUBHO B3aMMOJICHCTBOBATh U Pab0TAaTh B KOJUICKTHUBE
u koMmanjae (OK—4).

Pe3yabTaT NpoeKTHOM padoThl 00y4aKOIErocs:

— MakeT / BujeoMarepuain / medatHole cpeactBa / 3D-Monenu KoCMU4eCcKOi
TEXHOJIOTUM; MPE3EHTAllMs PE3yJIbTaTOB MCCIENOBaHUA Ha MPOPECCHOHAIBHBIX
KOHKYpCax.

®opma npeacTaBJIeHHUA Pe3yJbTATOB IPOCKTHOM PadoThI:

— 3alUTa TpPOEKTa C HCIOJIb30BAHUEM CPEACTB BHU3YAIM3AlMH |
JEMOHCTpaIUu MpoaykKTa ( / MakeTa / Bueomarepuana / medaTHbix cpencts / 3D-
MOJIEH (MPU HAJTUYHUH).
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Bo3moikHbIe BApMAHTHI TEM MPOEKTOB:

1. UccnenoBanne cocraBa MUHEPAIbHONM BOABI U PEKOMEHJALMHU IO €€
HCIIOJIb30BaHUIO.

2. HccnenoBaHuwe pa3pylIaroLIEro JEHCTBUS NPUPOAHOW BOABI Ha
CTPOUTEIHHBIC MaTEPUATIBI.

3. CocraBiieHre MPOEKTa [IBETHUKA/Oropoja/cafa B 3aBUCUMOCTH OT COCTaBa
NPOAaHAJTU3UPOBAHHBIX IOYB B COOTBETCTBUM C JAU3aWHEPCKUM 3allPOCOM
(MOHOXpPOMHBI  IBETHHMK,  IBETHUK  OJHOJETHUKOB,  MHOIOJIETHUKOB,
JEKOPATUBHBIN Oropoa u ap.).

4. CocrapneHue cOaJaHCUPOBAHHOTO MEHIO Ha JeHb (HEIel) B
3aBUCUMOCTH OT COJIEpaHUS XMMHUYECKHMX MAaKpO U MHUKPOIJIEMEHTOB B
MPOTyKTax MUTAHUSI.

5. UccnenoBanue KayecTBa MATHEBOW BOJBI.

6. HccnenoBanme mpoO BOJOMPOBOTHON BOJBI HAa NPEIAMET YCTPAHCHUS
KECTKOCTH.

7. YcTpaHEeHUE KECTKOCTH BOABI B CEIIbCKOXO3SIMCTBEHHON JIESITETIbHOCTH.

8. KoHTposih KauecTBa TEXHHYECKOW BOJABI Pa3HBIX BUJIOB B COOTBETCTBHH C
Mmetoaukamu 1mo 'OCT.

9. Co3nanue 1eKOpaTUBHOM IITYKATYPKH.

10. IImrmMeHTHI B U3AEIUSIX U3 CTEKIIA.

11. UccnepoBanue pa3pylaromero ACUCTBUS BOJbI Ha CTPOUTEIbHBIE
MaTEepUAJIbI.

12. OueHka cocTosiHUSI BO3[yXa pabouell 30HbI cHenuaiucTa (TeXHOoJora,
CTpOUTENS W T.I., C YY4E€TOM OO0JacTH TPO(PEeCCHOHATBLHON ACATEIBHOCTH) B
COOTBETCTBHH C HOPMATUBHBIMU JTOKYMEHTAMH

2.3. OuneHouyHble CpeACTBAa NPOMEKYTOYHOH  aTrecTaluM 10
AUCHHUILINHE «XUMUS»

[IpomexyTouHass aTrrecTtanusi MO JIUCHUIUIMHE «XUMHUS» MPOBOIUTCS B
dopme sk3amena. Kaxxapiii 5K3aMeHAIIMOHHBIN OMJIET COCTOUT M3 TPeX 3aJaHuil:
1) Teoperuueckoe 3amaHue B BHIE BOIpPOCAa U3 TEOPETHUECKOTO COJEpKaHUS
OCHOBHOTO M TPUKJIAJHOTO MOAYJEH; 2) MpakTUdecKoe 3ajaHue (COCTaBJIEHUE
ypaBHEHMH XMMHUYECKMX peakUuii C ydacTHeM HEOPraHWYeCKUX WM
OpPraHUYeCKUX BEIIECTB, B T.Y. IEMOYEK MPEBpaIleHN 1 KaUeCTBEHHBIX peaKIuii
OoOHapy>KeHUsI; XUMUYECKUX (POPMYJT HEOPTraHUYECKHX U OPTaHUYECKUX BEILECTB,
B T.4. CTPYKTYpHBIX; 3aJaHds [0 HOMEHKJIAType HEOPraHWYECKUX U
OpPraHUYECKUX BEIIECTB; OLEHKAa U3MEHEHUS CKOPOCTH XMMHMYECKON peakiuu u
HANpaBJIEHUS CMEIICHHUS PpABHOBECHS C HCHONb30BaHMEM mpuHuuna Jle-
[laTenbe; oOlLlEHKAa XWMHYECKOTO COCTaBa M OOOCHOBaHHME MPUMEHUMOCTHU
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oOBekTa Omo- wim TexHocepbl u T.m.); 3) pacueTHas 3amada (pacdeThl IO
YPABHEHUIO XUMUYECKUX PEAKLUI, paCUET MAaCCOBOM 10IM (MACChl) XHMHUYECKOTO
sleMeHTa (COeNMHEHUs) B MOJIEKyJe (CMecH); ONpeAeieHUE MNpOCTEUIlen
(bopMyJBl OPraHUYECKOW MOJIEKYJbl, UCXOAS M3 3JEMEHTHOro cocrasa (B %);
pacueTsl TEIUIOBBIX 3((EKTOB XMUMHUECKHUX PEaKIM; pacueThl 3aBHCHUMOCTH
CKOPOCTH XMMHUYECKOHN peaKkIuu OT KOHIIEHTPALMU U TEMIIEPATYPhI U T.I1.).

[TpuBenem nmpumep SK3aMEHAIMOHHOTO OMIIETA.

3ananmue 1.

Kakoii pacTBOp HCHONB3YIOT IS KAaYECTBEHHOW PEKUUU OIpPENCICHUs
XJIOPUJ0B, OpoMHI0B, HoauaoB? Hamummre ypaBHEHUs peakiuid U 0OOCHYyMHTE
OTBET.

3ananme 2.

JlaHa cxema IpeBpaleHi.

CszOH Al203, 400"_) Xl KMnO4, H20, 0-20"_) X2 HBr (u36.), t_> X3 t_) STUH —
—>C2H4O

[IponuinTe Bce peakuuu U onpenenuTs Bemectsa X1, X2, X3.

3ananme 3.

OnpenenuTe MaccoBbIE€ TOAM XUMUYECKUX 3JIEMEHTOB B OKCUAE AJTFOMUHUS
ALO; 1 BeIpa3uTe UX B MPOIECHTAX.
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3akioueHue

Takum 06pa3oM, (GOHI OLIEHOYHBIX CPEICTB MO TUCIUIUIMHE «XHUMUS»
COCTOMT H3 OLEHOYHBIX CPEACTB TEKYLIEro, pyOEeKHOro (TEeMaTHYECKOro)
KOHTPOJIS ¥ 33JaHUM IPOMEKYTOYHOM aTTECTALIAH.

B yueOHO-METOAMYECKOM KOMIUIEKCE TPUBEACHBI NPUMEpPHl 3a/laHui,
KOTOpBIE SBIIAIOTCS MOZAENBbHBIMU. Kaxkaplil IpenoaasBaTenb, B CBOIO OYepelb, B
pamMKax CBOEH METOAMYECKOM NEATEIbHOCTH CaM MPOEKTUPYET U pa3padaThIBacT
CpeacTBa OOyUYEHUs U KOHTPOJIA, a TAK)KE BHIOMPAET METObI U OPraHU3allMOHHBIE
(bopMeI UCXOI u3 OpraHU3allMOHHO-IIEIarOTHYECKUX yCIIOBUH
00pa30BaTeNbHOr0 MpoLEecca, COOCTBEHHOTO OIIbITA, YPOBHSI IMOJATOTOBJIEHHOCTH
Y MOTHBALMU CTYJICHTOB.
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