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1. [TacmopT OEHOYHBIX CPEACTB MO AUCHHUILVIHHE «XHUMUD)

st popmMupoBaHusi, KOHTPOJISI M OLIEHKH PE3yJIbTaTOB OCBOCHHUS 00Ie00pa3oBaTEIIbHON
JTUCIUTUINHBL  «XHUMHs» pa3paboTaHa CHCTEMa OICHOYHBIX MEPOINPHITHHA, YYUTHIBAIOIIAS
tpeboBanuss DPI'OC COO (mpeamerneie pesyabtathl) u  OI'OC  CIIO (oOmue wu
npodeCCHOHAIbHBIE KOMITETSHIIUH ).

BaxHoii  0COOEHHOCTHIO  CHPOCKTUPOBAHHOM  CUCTEMbl  OLIEHUBAaHUS  SBJISETCS
COTJIACOBAHHOCTh OIICHOYHBIX MEPONPUSATUII U 3alJIaHUPOBAHHBIX PE3YJIbTaTOB OOYy4YEHUS.
Kaxxnoe oneHouHoe MepompusiTHE HAmpaBieHO HAa (OPMUPOBAHUE WU HU3MepeHue 3HaHus /
YMEHHSI B KOHTEKCTE, YKa3aHHOM B PE3yJIbTaTe O0yUeHUsI.

B muctummae « XuMus» K OCHOBHBIM OIICHOYHBIM MEPOTIPUATHSM OTHOCSTCS: 3a/IaHUs B
TECTOBOH (hopme, MpaKTUIECKHE 3aJaHMs Ha COCTABJIICHUE YPABHCHHUI PeaKIuid, KIIacCUPUKAIUS
U HOMEHKJATypa XHMHUYECKUX COCIMHEHUH, pacueTHBIC 3ajauu, JabopaTopHbIe pPabOTHI,
MPAKTUKO-OPUEHTUPOBAHHBIE 3a/laHUs (pacUeTHBIE U TEOpPETUYECKUE). B MpHUKIaIHBIX MOTYISX
B KaUECTBE OLEHOYHBIX MEPONPUITUN TAKXKE 3aIUIAHUPOBAHBI KEHCHI.

Peanuzamusi OLIEHOYHBIX MEPONPUATUI MO XMMHUU 3allJIAHUPOBAHA B paMKax TEKYIIEro,
pYOEKHOrO (TEMAaTUYECKOT0) KOHTPOJIS U MPOMEKYTOYHON aTTeCTalliu 1O JUCIHUILTHHE.

CucreMa OILIGHOYHBIX MEPONPHITHA MO XHMHU TPEICTABJICHA B TACIOPTE OIEHOYHBIX
cpenacts (Tabnuna 1).



Ta6mmma 1. ITacopT OIEHOYHBIX CPEJCTB MO AUCIHUIUIMHE « XUMUS

Ne Monayas / Paznea / Tema Pe3ysabTar 00yyeHus Tunbl OEHOYHBIX MEPONIPUATHIA
I OcHoBHOe coepkaHue
1 |Pa3gen 1. OcHoBblI cTpoeHust | ®opmyaupoBaTh 0a30Bble NOHATHS
BellecTBa 1 3aKOHBI XHMHH
1.1 |Crpoenue atomoB xuMu4eckux |CoCTaBIATh XUMHYECKHE (DOPMYJIBI 1. Tect «CTtpoeHne aTOMOB XUMUUYECKUX 3JIEMEHTOB U MPUPOJIA
3JIEMEHTOB U NIpUpoOa COCMHEHUI B COOTBETCTBHUHU CO XUMHUYECKOHN CBSA3HY.
XUMHUYECKOH CBA3H CTETIEHBIO OKUCIEHUS XUMUYECKUX 2. 3ajauu Ha COCTaBJIEHUE XUMHUUECKUX (HOPMYJI IBYXaTOMHBIX
3JIEMEHTOB, UCXO/Isl U3 BaJICHTHOCTU U |COEIMHEHUH (OKCHUIOB, CYIb()UI0B, THIPUIOB U T.I1.)
NEKTPOOTPHULATEILHOCTH 3. 3aaHus Ha UCIIOJIb30BAHUE XMMUYECKON CUMBOJIMKU U
Ha3BaHUI COEAMHEHUI M0 HOMEHKJIATYPE MEXIYHAPOJIHOI0 COK03a
TEOPETUYECKON U IPUKJIATHOW XMMHUHU U TPUBUAJIbHBIX Ha3BAHUI
JUISL COCTABIICHUS] XUMHUECKUX (DOPMYJT IBYXaTOMHBIX
coeuHEHUH (OKCUIOB, CYyTb(UIOB, THAPUIOB U T.II.) K IPYTHX
HEOPraHUYECKUX COEAMHEHUN OTIENBHBIX KJIACCOB
1.2 |Ilepuoamueckuii 3aK0OH U XapakTepu3oBaTb XUMHUYECKUE 1. Tect «MeTtamnnueckue / HEMETAJUTMUYECKHUE CBOICTBA,

tabnuina J[.1. Menneneera

AJIEMEHTHI B COOTBETCTBHU C UX
MOJIOKEHUEM B IEPUOAUYECKOM
CHCTEME XUMHYECKHUX 3eMeHToB JI.11.
Menaeneena

3JIEKTPOOTPULIATEIIBHOCTD U CPOJICTBO K AJIEKTPOHY XMMUUYECKUX
3JIEMEHTOB B COOTBETCTBUE C UX IJIEKTPOHHBIM CTPOCHHUEM U
IIOJIOKEHUEM B IIEPUOMUECKON CUCTEME XUMUUYECKUX DIIEMEHTOB
.. MeHnaeneeBay.

2. IlpakTyeckue 3a/laHus Ha YCTAaHOBJICHHE CBSI3H MEXTY
CTPOEHUEM ATOMOB XUMUYECKUX JIEMEHTOB U MEPUOIUYECCKUM
U3MEHECHUEM CBOMCTB XUMHUUYECKHUX 3JIEMEHTOB U UX COCAUHCHUN B
COOTBETCTBUHU C Mo0keHueM [lepronnueckoi cucreme.

3. [IpakTHKO-OpHUEHTUPOBAHHBIE TEOPETUUECKHUE 3aTAHUS HA




Moayas / Paznen / Tema

PesyabraT 00yuenus

THbI OLHEHOYHBIX MepPONPUATHI

XapaKTepU3aIUI0 XUMHUECKUX IEMEHTOB: «Meramumueckue /
HEMETAJITNYECKIE CBOMCTBA, SJICKTPOOTPUIIATEIIEHOCTD
CPOJACTBO K AJIEKTPOHY XMMHUYECKUX 3JIEMEHTOB B COOTBETCTBUE C
UX AJIEKTPOHHBIM CTPOCHUEM U IMOJIO)KEHUEM B MIEPUOANUECKOMN
cucreme xumudeckux aniemenToB .M. MennaeneeBay»

4. Jlabopamopnas paboma « Onpedenenue 0mHOCUMENbHOU
AMOMHOU MACCHl YUHKAN»

2 |Pa3znen 2. Xumnueckue CocraBasaTh ypaBHeHusi 4 cxembl  (KonTpoJbnasi padoral
peakiumn XHMHUYECKHX peakuuii «CTpoeHue BellecTBa H XUMHYECKHE PeaKIM»
2.1 |Tumbl XUMUYECKHUX PEaKIIHA CocTaBiATh peakii COCTUHEHNUS, 1. 3agaun Ha cOCTaBICHUE YPABHEHUH PEaKIUii:

pasnoxeHusi, 0OMeHa, 3aMeIleHMUs],
OKHCIIMTEIbHO-BOCCTAHOBUTEILHEIC
peaKHI/II/I nu peaKHI/II/I
KOMILIEKCO00Opa3oBaHus (Ha puMepe
TUIPOKCOKOMITIIEKCOB IFOMUHHUSI U
IMHKA) C Y4aCTHEM HEOPTaHUUYECKUX
BEIIIECTB

— COCIMHEHMS, 3aMEIICHUs, PA3I0KEHUs, 0OMEHa;

— OKUCJIUTEIBHO-

BOCCTAaHOBUTEIBHBIX PEAKIIUN C UCIIOJIB30BAHUEM METO/Ia
3NEKTPOHHOTO OaaHca.

2. 3ajaum Ha pacueT Macchl BEIeCTBA UIH 00bEMa

ra3oB M0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MacCe WU 00BEMY
OJIHOTO U3 YYaCTBYIOUIUX B PEAKIIMU BELIECTB; PACUEThI

Macchl (00bEMa, KOTHUECTBa BEIIECTBA) MPOAYKTOB PEAKITIH, €CITH
OJIHO U3 BEIIECTB UMEET MPUMECH

3. Jlabopamopuas paboma « OkuciumenbHo-60CCMAHOBUMENbHbIE
peaxkyuu pacmeopos 1eKmpoIumos»




Ne Mopnyas / Pa3nea / Tema PesyabraT 00yuenus THbI OLHEHOYHBIX MepPONPUATHI
2.2 |DnekTponuTudeckas CocransTh ypaBHeHUs: XuMudeckux | 1. 3amaHust Ha COCTaBICHUE MOJICKYJISIPHBIX U MOHHBIX PEaKLUid ¢
JIMICCOIMALIMS | MOHHBI OOMEH |peakii HOHHOTO 0OMEHa C yJacTHEM |y4acTHEM KHUCIIOT, OCHOBAHUHU U COJICH, yCTaHOBJICHHE U3MEHEHHUS
HEOPraHUYECKHUX BEILECTB KHCJIOTHOCTH CPEJIbI
2. Jlabopamopnas paboma "Tunvt xXumuueckux peaxyuil»
3 |Pa3zpgexa 3. CTpoenne u HccaenoBath cTpoeHue u cBoiictBa |KoHTpoJsibHas padora «CBOMCTBAa HEOPraHUYECKHX BelleCTB)
CBOICTBA HEOPTAaHMYECKHUX HEOPraHu4eCcKHX BellecTB
BelIeCcTB
3.1 |Knaccudukauus, Homenkinarypa |Knaccudunuponars Heoprannueckue |1. Tect «HomeHnknatypa u Ha3BaHHe HEOPTAHUYECKUX BEILECTB
U CTPOCHHUE HEOPTaHUUECKUX BEILIECTBA B COOTBETCTBHUHM C UX UCXOS U3 UX XUMHUYECKON (JOPMYJIIbI MIIH COCTABIICHUE
BEIIECTB CTPOEHHEM XUMUYECKON (hOPMYITBI UCXOMS U3 HAa3BaHUs BEIIECTBA 1O
MEXAYHAPOJAHON HUJIM TPUBUAIBHOW HOMEHKIIATYPE.
2. 3agauyn Ha pacyeT MacCOBOM J10JIM (MACChl) XUMHUUYECKOTO
3JeMeHTa (COeTMHEHHUS) B MOJIEKYJIEe (CMECH).
3. [IpakTudeckue 3a1anus Mo KiaccuuKaluyu, HOMEHKIIAType U
XUMHYECKUM (hOopMyTaM HeOpraHMUECKHUX BEIIECTB Pa3IMUHbIX
KJIACCOB.
4. IlpakTyeckue 3a/laHus Ha ONPeIeNICHNEe XUMUYECKOMN
AKTHUBHOCTH BEIIECTB B 3aBUCUMOCTH BU1a XUMUUYECKON CBSI3U U
THUIAa KPUCTAJUTHYECKON PEIIETKH
3.2 |DuU3HKO-XMMHYECKHE CBOMCTBA |YCTaHABIMBAThH 3aBUCUMOCTD (hru3uKo- | 1. TecT «OcoOEHHOCTH XMMHYECKHX CBOMCTB OKCHIIOB, KHCIIOT,

HCOPTaHNYCCKUX BCIICCTB

XUMHYECKHX CBOMCTB
HEOPraHWYECKUX BEIIECTB OT
CTPOEHUS ATOMOB M MOJIEKYJI, & TAKKE
THNA KPUCTATUTMYECKOUN PEIIeTKH

OCHOBaHUH, aM(QOTEPHBIX TUAPOKCUIOB U COJIEII».

2. 3ajaHus Ha COCTaBJIEHUE YPaBHEHUNM XUMHUECKUX PEaKIUi ¢
y4aCTHEM TPOCTHIX M CIOKHBIX HEOPTaHMUECKUX BEIIECTB:
OKCH/IOB METAJUIOB, HEMETAJUIOB M aM()OTEPHBIX DIIEMEHTOB;




Ne Mopnyas / Pa3nea / Tema PesyabraT 00yuenus THbI OLHEHOYHBIX MepPONPUATHI
HEOPTaHUYECKUX KHCIIOT, OCHOBAaHUM U aM(POTEPHBIX
TUIPOKCUIOB, HEOPTAHUYECKUX COJIEH, XapaKTEPU3YIOIIUX UX
CBOWCTBA U CIIOCOOBI OJIYUYECHHUS.
3. IlpakTuKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3alaHUs Ha
CBOMCTBA U NOJYYEHNE HEOPIraHUYECKUX BEILECTB.
»
3.3 |Unentuduxanus HccnenoBaTth kauecTBeHHbIe peakuuu |1. IIpakTHKO-OpueHTHPOBAaHHBIE 33/1aHUS 110 COCTABICHUIO
HEOPraHMYEeCKUX BEIIECTB HEOPraHMYEeCKUX BELIECTB XMMHUYECKHX PEaKLUil ¢ ydacTHeM HEOpraHWYEeCKUX BEILECTB,
UCTIONIB3YEMBIX JUIS UX WACHTU(PHUKAIHH.
2.J/labopamopnas paboma: “‘Moenmugurayus HeopeanuyecKux
sewecms”’
4 |Pa3znen 4. CTpoenue u HccnenoBathb crpoenue u ceoiictea |KoHTpoJsbHasi padora
CBOICTBA OPraHMYeCKHX OpraHn4yecKnx BelecTB «CTpoeHue U CBOIiCTBA OPraHNYeCKNX BellecTB
BellecTB
4.1 |Knaccudukanus, CTpoeHuE U Knaccugunuposars oprannueckue 1. 3aganus Ha cocTaBeHUE HA3BaHUN OPraHUYECKUX COEAMHEHUN

HOMCHKIJIaTypa OPraHUYCCKHUX
BCIICCTB

BEIIIECTBA B COOTBETCTBHHU C UX
CTPOCHUEM

10 TPUBUAIBHOM MIJIM MEXYHAPOJIHOM CUCTEMAaTHUECKOM
HOMEHKJIaType

2. 3aaHKs HA COCTABJICHHME MOJIHBIX U COKPAILIEHHBIX
CTPYKTYPHBIX ()OPMYJI OPTraHUYECKHUX BEILECTB OT/IEIbHbIX
KJIacCOB

3. 3ajaun Ha onpezeneHue npocrenieil GopMysbl OpraHU4YEeCKON
MOJIEKYJIbI, HCXO/Isl U3 3JIEMEHTHOI'0 cocTaBa (B %)




Ne Mopnyas / Pa3nea / Tema PesyabraT 00yuenus THbI OLHEHOYHBIX MepPONPUATHI

4.2 |CBoiicTBa OpraHU4eCcKUX YcranaBiIMBaTh 3aBUCUMOCTH (pu3HKO- | 1. 3aganus Ha COCTaBICHNE YPAaBHEHUH XUMHUECKUX PEAKLIUH C
COEIMHEHU N XMMHUYECKHUX CBOMCTB OPraHMYECKUX |y4acTHEM OpPraHMYECKHX BELIECTB HA OCHOBAHUHU UX COCTaBa U

BEIIECTB OT CTPOEHUS MOJIEKYII CTPOEHHUS.
2. 3a/laHus Ha COCTABJICHUE YPABHECHUI XMMUYECKUX PEAKIINM,
WITIOCTPUPYIOIUX XUMUYECKHE CBOMCTBA C yUETOM MEXaHU3MOB
IPOTEKAHUS JAHHBIX PEaKLUi U TeHETUYECKON CBSI3U
OpPraHMYECKUX BEILECTB PA3HBIX KJIACCOB
3. PacyeTHble 331a4u 110 YPAaBHEHUSM PEAKIUI C yUacTUEM
OpPraHUYECKUX BEILECTB.
4. Jlabopamopnas paboma “Ilpespauenus opeanuuecKux
sewjecma npu HazpesarHuu"”

4.3 |Unentuduxamnus opranndeckux |MccnenoBars kauecTBeHHbIE peakiun | 1.IIpakTHKO-OpHEeHTHPOBAHHbIE 3aJaHHSI IO COCTABJICHUIO
BEILIECTB, X 3HAYCHHUE U OpPraHUYECKUX COeIMHEHUN XUMHUYECKHX PEaKLUil ¢ ydacTueM OpraHMyecKuX BellecTB,
IpUMEHEHHE B ObITOBOM 1 OTJIEJIbHBIX KJIACCOB UCIIOJIb3YEMBIX JUI UX UACHTU(DHUKALMU B OBITY U
IIPOU3BOJCTBEHHON IIPOMBIIIIIEHHOCTH.

JEATEIIBHOCTH YEJIOBEKA 2. Jlabopamopnas paboma: “HMoenmugpuxayus opeanuyeckux
coeOuHeHUll OmoeIbHbIX K1ACCo8
5 |Pa3pen 5. Kuneruueckue u XapakTepu3oBaTh BJIUSIHUE
TepMOAMHAMHYECKH e PA3JIMYHBIX (PAKTOPOB HA
3aKOHOMEPHOCTH NPOTEeKAHUSl |paBHOBecHe U CKOPOCTh
XHMHYECKMX peakuui XMMHMYECKHX peakuui
5.1 |CkopocTh XUMUYECKUX peakiuil. | XapakTepu30BaTh BIHUSIHNE [IpakTuKO-OpHEHTUPOBAHHbBIE TEOPETUUYECKUE 3aaHMsI HA aHAINU3

XUMHUYECKOE PABHOBECHE

KOHIICHTPALlUH PEArupPYyIOIINX
BEILIECTB U TEMIIEPATypPhbl HA CKOPOCTh

(hakTOpOB, BIAUSIOMIUX HA H3MEHEHHE CKOPOCTH XUMHUECKOU
peakuuu. [IpakTHKO-OpUEHTUPOBAHHBIE 3a1aHUS HA IPUMEHECHHE




Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenust THbI OLHEHOYHBIX MepPONPUATHI
XUMHYECKUX PEAKIUI npuniuna Jle-Ilarense A1t HAX0XKICHUS HAIPABICHUS CMEIICHUS
XapakTepu3oBaTh BIUSHUE paBHOBECHS] XUMUYIECKOM PEAKIIUU U aHAIH3 (aKTOPOB,
M3MEHEHUs KOHLIEHTPALlMU BEILIECTB, |BJIMSIOLIMX HA CMEIIEHUE XUMUYECKOI0 PaBHOBECHS,
peakLMu Cpelibl U TEMIIEPATypPhl Ha 2. Jlabopamopuas paboma « CKopocmb XUMUYeCKUX peaxkyui.
CMELIEHUE XUMUYECKOT0 paBHOBECUS | Xumuueckoe pasHosecue
6 HccnenoBartb HCTUHHBIE PACTBOPbI
Pa3zgen 6. PacTtBopnl
€ 32/IaHHBIMH XaPAKTEPUCTUKAMU
6.1 |IlonsiTue o pacTBOpax Paznuuarh ucTHUHHBIE PACTBOPHI 1. 3agaun Ha NPUTOTOBJIEHUE PACTBOPOB.
2. IIpakTUKO-OpUEHTUPOBAHHBIE paCUETHBIC 3aJaHuUsl Ha
JUCTIEPCHBIE CUCTEMBI, UCIIOJIb3YEMbI€ B OBITOBOU U
IIPOU3BOJICTBEHHOMN JESITEILHOCTH YEJIOBEKa
6.2 |HccinemoBanue CBOWCTB HccnenoBaTh pU3HKO-XUMUYECKHE Jlabopamopnas paboma:
pacTBOpOB CBOMCTBAaWCTHHHBIX PACTBOPOB —«IIpucomosnenue pacmeopoe»
Il | IIpodeccuonaILHO-OPHEHTHPOBAHHOE CO/iep:KaHue (Co/lep:KaHNe MPUKJIATHOTO MOIYJIs)
7 |Pa3nmen 7. OuenuBarthb nociaeacTBUs ObITOBOI |3amuTa Keiica (¢ yueTom Oyayuei npodeccnoHaabHOM
Xumus B ObITY U U MIPOU3BO/ICTBEHHO 1eATeIbHOCTH |1eATeTbHOCTH)
MPOU3BOACTBEHHOI YyeJI0BeKa ¢ Mo3uuui

ACATECJIbHOCTH Y€J10BCKA

JKO0JIOrHYECKOii 0e30MacHOCTH

XuMmus B ObITY U
IIPOU3BOJCTBEHHOMN
NEeSITEIbHOCTH YEJIOBEKA

O1eHuBaTh MOCJIEACTBUS OBITOBOI U
HpOH?:BOI[CTBeHHOI\/'I ACATCIIBHOCTHU
YeJIoBEKa C TO3UIINI DKOJIOrHYECKOM
0€e30macHOCTH

Keiic (¢ yuerom Oynyrieit mpodeccroHanbHON ASSITEIIBHOCTH)
Bo3MoKHbBIE TEMBI KEHCOB:

1. DAeKTPOXUMHYECKUE METOIBI BOCCTAHOBJICHHS
PEMOHTUPYEMBIX JI€TaJeH.

10




Moayas / Paznen / Tema

PesyabTaT 00yuenust

THbI OLHEHOYHBIX MepPONPUATHI

2. CpencTBa 3a1UThl METAIIJIOB OT KOPPO3HH.
3. Komno3unmonHsie MaTepuaibl B CEIbCKOX03I1CTBEHHOM
IIPOU3BOICTBE.

11




2. OneHOYHbBIE CPEICTBA MO AMCUHMILIHHE «XUMUD)

2.1. OneHo4YHbIe CPeACTBA TEKYLIEro KOHTPOJIS 110 AUCHHUIIMHE «XUMH»

Texymuii KOHTPOJIb PE3yJIbTATOB OOYYEHHS MOXKHO OCYIIECTBIATH Pa3TMYHBIMH
METOJJaMU M C TOMOIIBI0 PA3IUYHBIX OICHOYHBIX cpeAcTB. [lo mucnurmimHe «XuUMHUS» B
Ka4eCcTBE CPEACTB TEKYILEro KOHTPOJS MPUMEHSIOTCS BOMPOCHI JUIsl OPraHU3allMd YCTHOTO H
MUCHbMEHHOTO OIPOCa, CUCTEMBI 33JJaHUi B TECTOBOW (pOopMe, 3a7jaud U YIPaKHEHUS, PAKTUKO-
OpUEHTUPOBAaHHBIE 3a/laHusl (TEOPETUYECKUE, pacyeTHble, CUTYyallMOHHbIE), JAaOOpaTOpHbIE
paboThI U ApyTUE OLIEHOYHBIE MEPOIIPHUATHSL.

2.1.1. Cucrtembl 3a1aHuii B TeCTOBOM opme

Cucrema 3amaHuil B TECTOBOH (opMe — 3TO COAEp)KaTellbHAs CHCTEMa, OXBaThIBAIOLIAS
B3aMMOCBSI3aHHbIE AJIEMEHTHI 3HaHUH. B oTiaMume oT TecToB, B CHCTEMax 3aJaHuil BEPOATHOCTh
NPaBWIBHOTO OTBETA HA MOCIEAYIOIIEEe 3aJaHIEe MOXET 3aBUCETh OT BEPOSTHOCTH MPABUIBHOTO
OTBETA Ha MPEABLAYINNE 33/1aHUSI.

Jns Toro 4yToOBI HAa OJHOM COJEPXKATEIbHOM MaTepuane MOXXKHO OBUIO COCTaBUTh
HECKOJIbKO BAapUaHTOB TeCTa, KOHCTPYUPYIOT 0a3y 3ajgaHuii B TecToBOil ¢opme. Ecimu ectb
KOMIIBIOTEPHBIE MPOTpaMMbl T'€HEPAllUd TECTOB, TO B MPOrpPaMMy CO3JaHHUS TE€CTa BBOJIUTCS
0a3a, BKIItoUaroias B ce0s MmapajiesibHbIe 0 COJAEP>KAHUIO U TPYIHOCTH BapUAHTHI OJHOTO U
TOTO K€ 33aJJaHus. DTO O3HAYAET, YTO NPOBEPKa 3HAHUS MMPU3HAKOB, CBOMCTB, COCTaBa, (yHKINN
OJTHOTUIIHBIX OOBEKTOB MOXKET OBITH OpraHu3oBaHa Ha 0a3e OJHOTO M TOTO JKE 3aJaHHA,
MEHSIIOIIET0 B CBOEM TEKCTE TOJBKO HAa3BaHHE OSTHUX OOBEKTOB. OTH 3alaHUS Ha3bIBAIOT
(daceTHBIMHU, T.€. IMCIOIIUMHU TIEPEMEHHBIC SJICMCHTEHI.

[Tpumep cuctembl 3a1aHuii B TeCTOBOH (hopme, BKiIrouaromiei (aceTHsie 3aaanus ((aceTsl
B 33JIJaHUU 3aKJII0YCHBI B (PUTYPHBIE CKOOKH).

Hazpanue TeMbl Tema 1.1 «CTpOGHI/Ie aTOMOB XMMHNYCCKHX 3JICMCHTOB H
npupona XHUMHYECKOM CBSI3H»

PesynbTar 00yueHus CoctaBnsaTh XUMHUYEeCKHe (OPMYNIbl COCIUHEHUH B
COOTBETCTBUU CO CTENEHBIO OKHUCIEHHS XUMHUYECKHX
AJIEMEHTOB, UCXOJs u3 BaJICHTHOCTH U
ANIEKTPOOTPHULATETLHOCTU

OO01re KOMIIETEHIIUNA OK 01

Bbi0epuTe o1MH NpaBUIbHBINA OTBET:
1. Atomsl C 1 Si UMEIOT OAMHAKOBOE YHCIIO:
A) HEHTPOHOB B s/Ipe
b) snepreruueckux ypoBHen
B) 351eKTpOHOB Ha BHEIIHEM YHEPreTUYECKOM YPOBHE
') anektpoHoB
2. B pany xumnueckux 3nemeHToB Li-Be—-B—-C meramnmmnueckue cBoiicTpa:
A) ycunuBaroTcs
b) ocnabeparot
B) He menstoTcs
I') n3MEeHAI0TCS NEPUONYECKH
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3. K s-ayleMeHTaM OTHOCHUTCS:

A)K

b)S

B) Fe

I') Br

4. ITyrem coequHeHus: aTOMOB 10,1 HOMepoM 11 1 17 oOpa3yeTcst BEIIECTBO ¢ XUMHYECKOU
CBSI3bIO:

A) nonHoi

b) koBasleHTHOH TOJIIPHOI

B) xoBanieHTHO HEOJSPHOM

I') MeTamueckoit

5. {KOJIMYECTBO 3JEKTPOHOB B aTOME; KOJIMYECTBO IHEPTETHUECKUX YPOBHEH; KOJIHMUYECTBO
AJIEKTPOHOB Ha MOCJEIHEM HYHEPreTUYeCKOM YpPOBHE; KOJMYECTBO IMPOTOHOB B S/ApE aToMa}
COOTBETCTBYET

A) HOMEpY nepuoaa

b) Homepy rpymmsl

B) nopsiakoBomy HOMEpY

6.{xiopuay Oapus, aTmMa3y, aMMHaKy, CEpHOU KHCIIOTE } COOTBETCTBYET

A) MOHHas XMMHYECKas CBA3b

b) xoBaneHTHas noJsipHasi XUMUYECKasl CBSI3b

B) xoBaneHTHas HemoApHask XUMUYECKasi CBSI3b

7. {cBs3b, 0Opa30BaHHAsA 3a CYET 00pa30BaHUs OOIINX AJIEKTPOHHBIX Iap; CBS3b,
o0Opa3oBaHHas 3a cueT 00OOIIECTBICHUS BAJICHTHBIX JIEKTPOHOB; CBS3b, 00pa30BaHHAas 3a CUET
ANEKTPOCTATUUECKUX CHUJT TIPUTSKEHHS | HAa3bIBACTCS

A) MOoHHOI

b) metannuueckoit

B) xoBanenTHoi

8. {B mopsiaKe BO3pacTaHus METAINIMYECKUX CBOICTB; B MOPsIAKE YObIBaHUS pajnyca
aTOMOB; B IOPSAJIKE BO3pACTaHUs KMCIOTHBIX CBOMCTB JIETYYMX BOJAOPOIHBIX
COEITMHEHUH } JIEMEHTHI PacIOJI0KEHBI B PSAY

A) K, Ca, Sc

b) Al, Mg, Na

B)F, ClL 1

9. Kakoe u3 cyxaeHuil BepHo A 31eMeHToB { VA rpynnsl , [VA rpynmnsl, IA rpynmsr}

A) obmas popmyia geTydero BogopoaHoro coenunenns RH4

b) He 00pa3yroT neTydnx BOJOPOAHBIX COCTUHEHUMA

B) 1o 3aBepiieHns SHEPreTHUYEeCKOro ypoBHs HE XBaTaeT TPEX AIEKTPOHOB

10. Cpenu BeriecTs, ykazanubix B psay {NHs, O,, HCI, SO,; CaO, HNOj3, Cl,, COy;
H2SO4, HI, CuCl,, CHy4, NH3} xonn4ecTBO COeTMHEHUH ¢ KOBAJIGHTHOM TOJIIPHON CBSI3bIO0 PABHO

A) Tpem

b) nBym

B) gersipem

11. Xumuueckas cBA3b B MOJIEKyJIaXx {030HA U XJIOpUAa KaJIbLIUs; CEPHON KUCIOTHI U
XJIOpHJIa aMMOHUS; CEPHON KUCIIOTHI U 030HA} COOTBETCTBEHHO

A) KOBaJIeHTHAs MOJISIPHAs U MOHHAS
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b) xoBaneHTHas moJisipHasi U KOBaJIEHTHAs HETIOJsIpHAs

B) xoBajneHTHas HenoyApHas U HOHHAs

Kak BHIHO W3 NpPUBEACHHOrO MpHMEpa, Kaxkaoe (aceTHoe 3aJaHue MOXKET OBITh
npeoOpa3oBaHO B HECKOJIBKO PAa3IMYHBIX BAPHAHTOB OJHOTO 33/1aHUSI TECTOBOW cHCTeMbl. [lpu
OopraHu3ald aBTOMATU3UPOBAHHOI'O TCKYIICT'O KOHTPOJIA MOABIACTCA BO3MOKHOCTE I'CHCPALlUA
0OJIBIIOr0 KOJMYECTBA BAPUAHTOB TECTa, MPH 3TOM 3aJaHus, MOIy4YeHHble U3 (acera, OyayT
NapaJuIeNIbHBI [0 COACPKAHUIO U TPYTHOCTH.

2.1.2. [IpakTryeckue 3aJaHUSA U 33124

[IpakThyeckue 3amaHusi M 3a/ladd, 4acTO MCIOJIb3yeMbIE B KaueCTBE IUAAKTHUYECKHX
CpCACTB B CCTCCTBCHHOHAYYHBIX AHUCHUINIMHAX, TAKKC MOI'YT 6BITL q)aCGTHBIMI/I. Bo3moxno
MNPUMCHCHHUC 3a/la4 C BapUaHTaMU OTBETA IJIA y,Z[O6CTBa opraHu3alvi aBTOMATHU3UPOBAHHOI'O
KOHTPOJISI.

[IpakTuyeckue 3aaHus ¥ 3a/1a41 IPECTABICHBI B pa3esax:

1. OcHOBBI CTpOeHMs BellecTBAa — 33Ja4yd Ha COCTaBICHHE XUMHUYECKUX (HOpMyl
JIBYXaTOMHBIX COeIMHEHUH (OKCUIOB, CYyIb(UIOB, TUAPUIOB U T.I1.).

2. XumMHn4yeckmne peakmumn

2.1. 3amaun Ha cocTaBlIieHHWE YPAaBHEHUN peaklUi: COeAMHEHUS, 3aMEILICHNUs, Pa3I0KEeHus,
oOMeHa M peakluil C ydacTUeM KOMIUIEKCHBIX COEIMHEHUH (Ha IpUMepe T'uAPOKCOKOMILIEKCOB
AJIIOMHUHUA U III/IHKa); OKHCJIIMTCIIBbHO-BOCCTAaHOBUTCIBbHBIX peaKHI/Iﬁ C HUCIIOJIB30BaHUECM ME€TOJa
JIGKTPOHHOTO OaJlaHca.
3amaun Ha pacueT Macchl BeulecTBa WM 00bEMA ra3oB IO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00BEMY OJTHOTO M3 Y4YacTBYIOIIMX B pEaKLMU BEHIECTB; pacd€rhl mMacchl (00bEMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OJHO U3 BEIIECTB UMEET MPUMECH
2.2. 3ajaHus Ha COCTaBJICHHE MOJIEKYJISIPHBIX U MOHHBIX PEAKIUil C y4acTUEM KHUCIIOT,
OCHOBAHUU U cOJIeH, yCTAaHOBJICHHE N3MEHEHHSI KUCIIOTHOCTH CPEJIbl
2.3. 3ajaHus Ha COCTaBJIEHHE MOJIEKYJIIPHBIX U MOHHBIX PEAKIMHA ¢ yYaCTHEM OKCHJIOB, KUCIIOT,
OCHOBaHMH U coyiel, MOHHBIX pEaKUUH TUApPONIU3a COJIel, YCTAaHOBJIEHHWE H3MEHEHUS
KHACIIOTHOCTH CPE/IBI.

3. CtpoeHue U CBOIiCTBA HEOPTraHNYECKHX BelllecTB
3.1 . Tect «HoMmeHKIaTypa U Ha3BaHWE HEOPTAHWMYECKUX BEIIECTB UCXOS U3 HX XUMHUYECKOU
q)OpMy.]'IBI WA COCTaBJIEHNE XMMUYECKOMN (1)OpMYJ'II)I HUCXO0aa U3 Ha3BaHUA BCIIECCTBA 110
MEX1yHapOJAHOM WM TPUBHAILHOM HOMEHKIATYpE».. 3a/1a4yll Ha pacueT MacCOBOM J0JIH
(Macchl) XUMUYECKOTO AJIEMEHTa (COeMHEHHs) B MOJIEKYJIe (CMecH)..
[TpakTyeckue 3aganus Mo Kiaaccu(UKai, HOMEHKIAType U XMMUYECKUM (opMysiam
HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB.
[IpakTuyeckue 3ajaHusi Ha ONpEENCHHE XMMHUYECKOM aKTUBHOCTH BEIIECTB B 3aBHCUMOCTH
BUJIa XMMUYECKOH CBSI3U U TUMA KPUCTATUIMYECKOM peIeTKH
3.2. Tect «OCcOOEHHOCTH XMMUYECKHX CBOWCTB OKCHIOB, KUCIIOT, OCHOBaHUH, aM(OTEpPHBIX
THJIPOKCHUIOB U coJieit». 3aaHus Ha COCTABJICHUE YPABHEHUH XUMHUECKUX PEAKLUi C yuacTHEM
IPOCTHIX U CJIOXKHBIX HEOPTaHMUECKUX BEIIECTB: OKCHIOB METAJIJIOB, HEMETAJIJIOB U
aM(OTEPHBIX 2JIEMEHTOB; HEOPTaHUYECKUX KHCIIOT, OCHOBAaHUH U aM(OTEPHBIX THAPOKCUIIOB,
HEOPTaHWYECKHUX COJICH, XapaKTEPUIYIOITUX UX CBOMCTBA U CITOCOOBI TIOJTYYCHHUS.
[IpakTHKO-OPHEHTHPOBAHHBIE  TEOPETHYECKHE 3aJaHusl Ha CBOMCTBA W  TONyYCHHE
HCOPTaHNYCCKUX BCIICCTB
3.3. . [IpakTHKO-OPHEHTUPOBAHHBIC 3a/IaHUS 11O COCTABJICHUIO XUMHUYECKHX PEaAKIIHH C y4aCTHEM
HEOPTaHNYCCKUX BEIICCTB, UCIIOJIB3YEMBIX JIS UX I/IJIGHTI/I(I)I/IK&HI/II/I.
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4. CTpoeHue 1 CBOMCTBA OPraHUYeCKUX BelleCTB

4.1. 3ajaHus Ha COCTaBJICHUE HA3BAHUN OPraHUYECKUX COCIUHEHMM MO TPUBUAIBHON WMIIU
MEXIYHAPOJAHONU CUCTEMAaTHYECKOW HOMEHKIIATYPE;

3amaHusa Ha COCTABIICHHME MOJHBIX U COKPAIEHHBIX CTPYKTYPHBIX (POPMYJ OpraHHYECKUX
BEILECTB OTACIIBHBIX KJIACCOB.

3ajaun Ha omnpezeneHue npocreiiield (opMysibl OpraHUYeCKON MOJIEKYJIbl, UCXOS U3
3JIEMEHTHOTO cocTaBa (B %).

4.2. 3amaHus Ha COCTaBJICHHE YpPaBHEHMH XMMUYECKHX peakUuil ¢ ydacTHeM
OpPraHMYECKHX BEIIECTB HA OCHOBAaHUU MX COCTaBa U CTPOCHHS.

3ajaHusT Ha COCTaBJICHUE YpPaBHEHMM XHMMUYECKMX peakUui, WUIIOCTPUPYIOIIHNX
XUMUYECKHE CBOMCTBA C Yy4ETOM MEXaHU3MOB IPOTEKAHMS JAHHBIX PEAKIUM U I€HETUYECKOH
CBSI3U OPraHUYECKUX BELIECTB Pa3HBIX KJIACCOB.

PacuerHble 3a1a41 110 YpaBHEHUSIM PEAKLMM C y4aCTHEM OPraHUYECKUX BELICCTB.

4.3 TIpakTHKO-OpPUEHTHUPOBAHHbBIE 3a/JaHUS 10 COCTABJIIEHUIO XHMHYECKHUX peakiuil ¢
y4aCTHEM OpPIaHWYECKHUX BEIECTB, B T.Y. UCHOJb3YEMbIX U1 UX HJEHTHU(UKALUU B OBITY U
IIPOMBIIIJIEHHOCTH.

5. Kunernueckue H TepMOAUHAMHYECKHE 32aKOHOMEPHOCTH NMPOTEKAHNSA XMMHYECKHX
peakuuii

5.1 IIpakTUKO-OPUEHTHPOBAHHBIE TEOPETHUECKUE 3aJaHMsi Ha aHaIM3 (aKTOPOB,
BIMSIONIMX Ha M3MEHEHHE CKOPOCTH XHMHYECKOH peakiuu. I[IpakTHKO-OpHEeHTHpOBAHHBIC
3amaHus Ha npuMeHeHue npuHiuna Jle-lllarense A HaXOXICHHUS HAMPABICHHS CMEIICHHS
paBHOBECHUS] XHMUYECKON PEaKIUU U aHaIHu3 (DaKTOPOB, BIUSIOUIMX HA CMEIIEHHE XUMUIECKOTO
paBHOBeCHS;

6. PacTBopbI

6.1. 3amaun Ha IPUTOTOBIIEHUE PACTBOPOB.

[IpakTUKO-OPUEHTHPOBAHHBIE  pacyeTHble  3aJaHUsl HA  JMUCHEPCHBIE  CUCTEMBI,
UCTIOJIb3yeMble B OBITOBOW U MPOU3BOCTBEHHOMN AEATEIILHOCTH YEIOBEKa

7. XumMus B ObITY M IPOU3BOJACTBEHHOI JeATEJIbHOCTH YeJ10BeKa
7.1. Keiic (c yuetom Oyayiel npodeccnoHanbHOMN 1S TeNTbHOCTH)
Bo03MOKHBIE TEMBI KEHCOB:

1. DnexTpoXUMHUUYECKHE METOIbI BOCCTAHOBICHHUS PEMOHTHPYEMBIX JeTalleH.
2. CpencTa 3alIMThl METAJUIOB OT KOPPO3UH.
3. KoMmno3uimonHeie Matepralsl B CeIbCKOX03iCTBEHHOM MPOU3BOJICTBE.

IIpumepsl 32724 M0 pa3HbIM TEMaM M CHHILIHHbI

I. C BapuanTamu 0TBETOB

1. B peakmuio, TepmMoxuMudeckoe ypaBHeHHe kotopoi S + O = SO; + 297 k/lx,
BCcTynuia cepa Maccoi 1 r. KonmdecTBo TeoTsl, BbIAECIMBIIEECS IIPU ITOM, PABHO:

A) 9,28 x]JIx

b) 74,25 xJIx

B) 29,7 xJIx

2. YKaXHTE COJIb, BOJAHBIA PaCTBOP KOTOPOM MMEET IICIIOYHYIO CPEY

A) cynbdar xanus

b) xnopun antoMuHuA

B) xapOoHnart xanus
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3. Onpenenute Ha3BaHHWE BEUIECTBA, INIABHAS IIEITb KOTOPOTO COCTOMT M3 YETHIPEX aTOMOB
yriepoja, COIEPKUT KapOOKCHUIIBHYIO TPYIIILY M OJHY JTBOWHYIO CBSI3b, & TAKKE PATUKAIBI METHII
Y OTHIL.

A) 3-meTmin-3-3Ti0yTeH-3-0Basi KUCIO0Ta

B) 3-metun-2-stunbyren-3-oBast KHCIOTA

B) 2-metmin-3-3tundyren-3-oBas KUCI0Ta

dacernble 3a1a9n

4. CocraBbTe XuUMHUYECKHE (OPMYIBI JIBYXaTOMHBIX COCIUHEHUH: {CHIMLMJ KaJbIus,
ruapun 6apus, cynbdun xeneza (II1), okcun azora (II), okcun amomunwms, xmopun xenesda (1),
HUTpUA 6apus, okeun prytH (1), okcua cypemsl (V); okcua meau (1), xmopua pryru (II), HuTpua
Kamusi, CHJIUIU MarHusi, THAPUI amoMuHus, cyinbdua cBunma (II), OpoMun muHKA, OKCHI
yraepona (II), okcup xmopa (V); autpua Harpus, noaun meau (I), okcug xpoma (II), okenn azora
(V), runpun Hatpus, xaopug xpoma (III), okcun kanus, okcun mpimbska (111), cynbdun nunka}.

5. Ilpu B3aumoneiicteuu {40; 20; 35} T cmecu {cepebpa u IIMHKA; [IMHKA U MEIU; MEIH U
JKenesa} C CONSIHOM KHUCIOTOM BblAenuiock {6,72; 2,24; 5,6} n rasa (d.y.). Onpenenure
MaccoBYI0 70110 (B %) {IIMHKa; MeH; >Kene3a} B CMECH.

6.YpaBHSITE OKHUCIUTEIbHO-BOCCTAHOBUTEIbHYIO PEAKIMI0 METOJOM 3JIEKTPOHHOTO
OaJslaHca; OIpeIEeIUTe OKUCIUTENb U BOCCTAHOBUTEII.

MnO, + H,SO4 = MnSO4 + O, + H,0:;

Zn + Ko,Cr,0O7 + HySO4 = ZnS0O, + Cr2(804)3 + K,SO4 + H50;

KCIO; + S = KCI + SO,

7. Onpenenure MOJEKYISIpHYIO (Gopmyiny yriaeBomopoaa, comepxkamiero {80%; 85,7%;
75%} yrnepona. OTHocuTenbHas IJIOTHOCTH TMApOB BELIECTBA MO {BOJOPONY; BO3IAYXY;
Kucinopoay} pasHa {15; 1,931; 0,5}.

A) Cy4Hg

b) CoHg

B) CH4

Bonpocurenbnubie GopMyJTUPOBKHU:

8. Kakast Mmacca yKCyCHOM KHCIIOTHI IOTpeOyeTCst Uil CHHTe3a dThiarerara maccoi 140,8
r. Beixon a¢gupa npumute paBabM 80% OT TEOPETUIECKH BO3MOMXKHOTO.

9. KakuMm peakTHBOM MOXHO OTJIMYUTH TIUIEPUH OT TIOKO3bI? COCTaBbTE€ YpaBHEHHE
KaueCTBEHHON peaKIny Jisl OOHApy>KEHUsI MHOTOATOMHBIX CIUPTOB Ha MPUMeEpe TIUIEPUHA.

10. C moMoIIpi0 KaKoro peakTHBa MOXHO pacro3HaTh ramorenug-uonsl (CI, Br, I)?
CocTaBbpTe ypaBHEHHUSI Kaue€CTBEHHBIX pEaKIUil B MOJEKYJISIPHOW M MOHHOM opMmax. YKaxure
MIPU3HAKU PEAKIUN.

3amaun, Kak W JIpyrue AUJAKTHYECKUE 3aJaHusi, MOTYT BBIMOJHATH OOYYaroONIyl0 H
KOHTPOJIMPYIOMIYI0 GyHKIMH. Pemenne 3a1a4 MOXKET OCYIIECTBISATHCA HAa PA3IMYHBIX THUIAX U
ATarax 3aHsATHM.

2.1.3. IIpaKkTHKO-OPHEHTHPOBAHHBIE 3a1aHUS

[IpakTukO-OpHEHTHUpPOBaHHBIE 3aJaHUsA (KaK TEOpPeTHUYECKHWe, TaK U PaCUETHHIC),
HANpaBlieHbl HAa pa3BUTHE PE3YNbTaTOB OOYYEHHsS OCHOBHOTO MOAyis (pasmensi: «OCHOBBI
CTpoeHHusl BemniecTBa», «CTpoeHHE U CBOICTBAa HEOPraHWYECKUX / OPraHMYECKHUX BELIECTBY,
«KuneTnueckne W TepMOJIUHAMUYICCKUE 3aKOHOMEPHOCTH MPOTEKAHWSI XUMHYECKUX PEAKIIHII,
«PacTBOPBI») U BBISBICHUE XUMHUYECKON CYIITHOCTH OOBEKTOB MPUPOIBI, IIPOU3BOJICTBA U OBITA,
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C KOTOPBIMH YeJIOBEK B3aMMOJIEUCTBYET B MpoIlecce MPAKTUYECKON AeSITeNbHOCTH (TIPUKIIATHON
MOAYJIb).

[IpakTUKO-OpDUEHTHPOBAHHBIE  3aJaHHsl MOXKHO  OINPENEIUTh KaK IeJarorM4yecKu
nepepaboTaHHbli  pparMeHT  NPOPECCHOHATBHOW  JEATENBHOCTH  crnenuanucta. OHu
pa3pabaThIBafOTCS Ui MPOBEPKH 3HAHUM ¥ yYMEHUH OOydaromuxcs JeWCTBOBaTh B
MPAaKTUYECKUX, HETUIHMYHBIX, OHKCTPEMAJbHBIX M JApyrux curyauusx. Ilpu wn3yuenun
JUCUHUIIIMHBI «XHUMHS» MPAKTUKO-OPUEHTUPOBAHHBIC 3a/1aHUsI IPUMEHSIOTCS JUIsl aKTUBHU3ALUN
yueOHO-T03HABATEIBHON JIEATEIbHOCTH OOYYAIOIIMXCS IMYTEM «IOTPYKEHHs» HX B MPOOIEMbI
XUMUYECKUX HCCIEJOBAaHUN, BO3HUKABIIMX B HCTOPUM pPA3BUTHA HAyKH, WIM HMEIOIIHUX
MPAKTUYECKOE 3HAYEHHUE JIJIS1 YEIOBEKA.

[Ipumepsl MPaKTUKO-OPUEHTUPOBAHHBIX 3a7aHui 1o pasnenam «CTpoeHHE U CBOMCTBa
HEOPraHWYECKHUX BEIIEeCTB», «CTPOEHUE U CBOMCTBA OPraHUUYECKHUX BEILIECTBY.

1. KapOokcurepanusi

HazBanue temsl Tema 3.2. «DPHU3UKO-XUMHUECKUE CBOMCTBA
HEOPraHWYECKUX BELIESCTB»

PeByJ'IBTaT O6y‘I€HI/I${ YcranaBiuBaTh 3aBUCUMOCTDb (1)I/ISI/IKO'XI/IMI/IIIGCKI/IX
CBOMCTB HCOPraHUYCCKHUX BCHICCTB OT CTPOCHUSA AaTOMOB U
MOJICKYIJI, a TAKXKC TUIIa KpI/ICTaJIJII/I‘ICCKOﬁ PCLICTKHU

OO0111e KOMIIETEHIIUN OK 01, OK 02

A 3HaKOMO JIM BaM MOHATHE «kapOokcuTepanusi»? B TepaneBTHUECKUX LENIX UCIOIb3YIOT
razoobpasHoe BemiecTBO. llo 3TOW mpuumMHE NOAOOHYI0 METOIUKY HAa3bIBAIOT «Ta30BBIMU
yKOJIaMu». OTa METOAMKA HUCIOJB3YEeTCSl NIl JIEUEHUS CEpJIeYHO-COCYAUCTBIX 3a00JIeBaHU,
MOBBILICHUS ATACTUYHOCTU KOXKU. [loBBIlIEHWE conepikaHHs 3TOr0 raza B KPOBH T'OBOPUT O
HeKayecTBEHHOM (yHKuuu KpoBu. Camoe yAMBHUTEIBHOE, YTO OHO HCIIOJIb3YETCS B TBEPAOM
BUJC B MUIIEBOI NPOMBIIUIEHHOCTH IJIsl XpaHEHHs M MEpeBO3KU MPOAYKTOB: PBIOBI, Msca,
MOPOKEHOTO.

3amanue

Bbi0epuTe o1MH NpaBUIbHBINA OTBET:

1. O kakom BemiecTBe UAET peub?

A) yriekucnelii ra3

b) kucnopon

B) ammuax

2. KakuMu XUMHUYECKUMH CBOMCTBaMH 00J1a/1aeT 3TO BEIIECTBO?

A) KHCIIOTHBIMHU

b) ocHOBHBIMEI

B) amdorepupiMu

3. C 9yem MOKeT BCTynaTh BO B3aUMOJecTBHE?

A) ¢ BOJI0H, OCHOBHBIMH OKCHJIaMH, LIEJI0YaMHU, HEKOTOPBIMHU COJISIMU

b) ¢ BoJ10ii, KUCTIOTHBIMHU OKCHUJIAMHU, IIEJI0YaMH, HEKOTOPBIMU COJISIMU

B) ¢ Bos10i1, KUCTTOTHBIMH OKCHUJIAMH, KUCJIOTaMH, HEKOTOPBIMU COJISIMU

4. C noMOIIIbIO0 KaKOTO BEIIECTBA €r0 MOXKHO OOHAPYXKUTH?

A) penongranenna

B) 6pomMHoIi BOTBI
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B) u3BecTkoBOM BOJIBI
2. IloBapennas coib

HasBanue temnl Tema 3.2. «DPU3UKO-XUMHUUECKUE CBOMCTBA
HEOPTraHUYECKUX BEILIECTBY

PesynbraTr 00ydenus YcraHaBnuBaTh  3aBUCHMOCTh  (DU3HUKO-XHUMHUYECKUX
CBOWCTB HEOPraHUYECKUX BEIIECTB OT CTPOEHHUSI aTOMOB U
MOJIEKYJI, @ TAK)KE TUIA KPUCTATUIMYECKOU PEIIETKU

OO011e KOMIIETEHIIMT OK 01, OK 02

N3BecTHO, uTO B MHpe AoObIBaeTcs mpumMepHo 100 MUIUTMOHOB TOHH IMOBAPEHHOMN COJIM B
roJ. Ha numieBble HY>KIbl pacXOAyeTCsl OKOJIO OJJHOM 4YeTBEepTOM yacTu 3Toro konuuyectna. Kyna
K€ UJIET OCTalIbHAsI COJIb?

[ToBapeHHasi coib COBEpPUICHHO HEOOXOAuMMa MpPU MPOU3BOJCTBE MSICHBIX U PBIOHBIX
KOHCEPBOB, OHA UCIIOJIB3YETCS B METAUTYPrUYECKONM OTpaciud MPOMBIIUICHHOCTH, TpHU
00paboTKe MEXOB M Pa3IUYHBIX KOXK, B MPOIECCE MPUTOTOBJICHUS MBUIA, UACT JUIS TIOTyYCHUS
KAJIbIIMHUPOBAHHOW COJIbI, TMpUMEHsETCSs B MeauiuHe. OCHOBHOM MOTpeOUTENb CONM —
XUMHUYECKasi OTPaciib MPOMBIIIJIEHHOCTH. B 3TOi 0051acTH MCIONB3YyeTCsl HE TOJIBKO caMa COJib,
HO W DJIEMEHTBI, COCTaBIsIoONINe ee. B mporecce 3mekTpoin3a ee pacTBopa MOMy4arT XJIop,
BOJIOPOA M enkuil HaTp. M3 pacTBopa eqxoro Hatpa moJdy4aroT TBEPAYIO IIEI0Yb — KayCTHK.
CoeauHsisi BOJOPOJ € XJIOPOM, MOJYYAIOT CONISTHYIO KUCTIOTY.

3anaHue: coCTaBbTEe YPABHEHHUSI, ONMCAHHBIX B TEKCTE PeaKMid.

3. AuetuiieH

HasBanune TeMbl Tema 4.3. «nenTudukanus OpraHMUECKUX BEIIECTB, HX
3HaYeHHUE U IPUMEHEHNE B OBITOBON U POU3BOACTBEHHOMN
JESTCIIBHOCTH YEJIOBEKa»

Pe3ynbraTt 00yueHus HccnenoBaTh KayeCTBEHHbIE DPEAKIIMM OPTaHUYECKUX
COEIMHEHUH OTAENbHBIX KJIacCOB

OO0mume KOMIIETCHIINT OK 01, OK 02, OK 04

OaHUM M3 caMbIX PaclpOCTPAHEHHBIX CIIOCOOOB CBApKH IJIABJICHHUEM SIBIISIETCS Ta30Bas
CBapka, KOTOpas MpPOU3BOAUTCS C OOpa30BaHMEM Tra30BOr0 TUIAMEHH B KaHallaX CBapOYHOMN
ropenku. OOpa3oBaHHe Ta30CBapOYHOTO IUITAMEHM HEBO3MOXXHO ©0e€3 rasza aleTHICHa.
TexHUYEeCKUH alleTUsIeH MOTyJYaroT U3 KapOuaa Kalblus.

3ananue

1. O6bsacHuTe, KaKoW (PU3NUECKH TMOKA3aTeNb MO3BOJIIET MCIOIb30BaTh AICTHIICH IS
CBapOYHBIX paboT;

2. CocraBbTe ypaBHEHHUE PEAKIIMU OJIYYEHHUS alleTUIICHA;

3. CocTaBbTe YpaBHEHHE PEAKIIMHU TOPEHUS alleTHIICHA;

4. Bpruaucnaute o0BEM aleTUIeHa MONYYEHHOrOo W3 KapOuja kanmblids maccoit 128 ,
coaepxamiero 5% mnpumMecel, eciu BbIXOA aleTwieHa coctaBiger 80% OT TeopeTHdecKu
BO3MOKHOTO.

4. MoJsiouHas KHCJIOTA
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Haszpanue Tembl Tewma 4.3. «MneHTrduKanms OpraHMIeCKuX BEIIECTB, UX
3HAYCHUE U IPUMEHEHHE B OBITOBOW U MTPOU3BOJICTBEHHON
JIeATETLHOCTH YEJIOBEKa

Pesynbrat 00yueHus HccnenoBaTb Ka4eCTBEHHBIE PEAKIMM OPraHUYECKUX
COEIMHEHUH OTAENBHBIX KJIaCCOB

OO0uue KOMIIETCHIINT OK 01, OK 02, OK 04

[TpoMeKyTOYHBIM MPOIYKTOM OOMEHA y TEIIOKPOBHBIX KMBOTHBIX SIBISICTCS MOJIOYHAS
KHCIIOTa. 3amax STOM KHUCIOTHI KPOBOCOCYIIME HACEKOMbIE YJIaBIMBAIOT HAa 3HAYUTEIILHOM
paccTosHUU.

3aganue

1. [Touemy HacekoMble (KOMapbl) OBICTPO HAXOJSAT CBOIO KEPTBY?

2. YcranoBute (popMyiny MOJOYHOW KHCIOTBI, KOTOpas MOMOTaeT HACEKOMBIM HAXOIUTh
TETUIOKPOBHBIX JKUBOTHBIX, €CIIM MAacCOBBIC JIOJH 3JI€MEHTOB B HEHW COCTaBISIOT: yriepojaa —
40,00%, Bomopona — 6,67%, kucmopoaa — 53,33%.

3. CocraBbTe CTPYKTYypHYIO (OPMYIIy MOJOYHOH KHCIOTh. Ha3oBHTEe KHCIOTY TIO
HomeHknarype MIOITAK.

4. Ha OoCHOBaHWU CTPOEHHUS MOJOYHOW KHUCIIOTHI CHENalTe BBIBOA O €€ XUMHYECKHX
CBOMCTBAx.

5. Haiimute B uWHTepHETe WU JPYTUX HCTOYHUKAX HHGPOPMALUIO O MPUMEHEHHH
MOJIOYHOM KUCIIOTHI.

2.1.4. 3ananus 1aéopaTopHbBIX padoT

JlaGopaTopHble pabOTHI SIBIISIOTCS BAXXHON YacThI0 Y4eOHOTO MpoLecca Mo AUCIHUILTHHE 1
CIOCOOCTBYIOT (POPMHUPOBAHHUIO Y OOYHAIOITUXCS YMEHHUM HCCIIEIOBATh XUMUYECKHE TTPOIIECCHI U
sBIICHUs (TUTAHUPOBATh W MPOBOJUTH XMMHUYECKUE SKCIICPUMEHTHI, MCCIICIOBATh BEIIECTBA U
MPOBEPATh THUMOTE3bl, 00pabaThiBaTh W HMHTEPIPETUPOBATH PE3YIbTATHl JKCIEPUMEHTOB).
JlaboparopHble pabOTHl MO XUMHUHU MPEAYCMOTPEHBI MOYTH B KaXXJAOM pasjieie OCHOBHOTO
Moy (Tabm. 2).

Tabnuua 2. JJabopaTopHble paboThI 10 XUMUH

Paznen JlabopaTropnasi padora
Pa3nen 1.0cHOBBI cTpOoeHMS JlabopaTopnas padora 1 «Onpenenenue
BEIIECTBA OTHOCUTEIBHOW aTOMHOM MacChl IIUHKa»
Paznen 2. Xumuueckue peakiuu JlabopaTtopnass  paGora 2. «OKUCTUTEIBHO-
BOCCTAaHOBUTEJIbHbBIE peakuuu pacTBOpOB
ANEKTPOIIUTOBY

JlaGopaTtopnass pa6ora 3"Tumbl XUMHYECKHX
peakuuii. Peakiuu runponusa.”

Paznen 3. CtpoeHue u cBoiicTBa JlaGopaTtopnasi padora 4. OCHOBHBIE KJIacChl
HEOPraHMUYECKUX BEIECTB HEOPraHMYECKUX BEILECTB
Pa3znen 4. Ctpoenue u cBolicTBa JlabopaTropnass pabGora 5. «llomyuenue

OTUJICHA U U3YYCHUC CT'0 CBOMCTB»
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OPraHUYEeCKHUX BEIIECTB JlabGoparopuas padora 6. «KauecTBeHHOE
OnpeJIeJICHUE JIEMEHTOB OPraHUYECKUX
COEIMHECHUIN»

Paspen 5. Kuneruueckue  u | JlaboparopHas padora 7. «CKOpOCTh XMMUUYECKUX
TEPMOAUHAMUYECCKUE peakuuil. XMMHU4YECKOE PABHOBECHUEY
3aKOHOMEPHOCTH IIPOTEKAHUS
XUMHUYECKHUX PEAKIIUN

Paznen 6. PacTtBopbI JlaGoparopnass  pabora 8  “IIpurortomieHue
pacTBOpoOB”

OO6opynoBanue Jadoparopur U padoyux MecT Ja00OPATOPMU: MEH3YPKH, MUIETKH-
KaleJbHUIBI, TEPMOMETPHI, (QHIbTpOBaJIbHAs OyMara, CTEKJISHHBIC NPOOUPKH, PE3HMHOBBIE
npoOKH, ,Ha0Op peaKTUBOB, CTEKJITHHBIC TTAJIOYKH, INTATUBBI I TPOOUPOK; MEPHBIE IMIUHAPHL,
BOPOHKU CTEKJISIHHBbIE, BOPOHKM JenuTeibHble LuiuHapuueckue (50—100 wmur), crynku c
necTukoM, ¢papopoBble YalllKK, TUHIETHI, (UIBTPHI OyMakHbIE, BaTa, Mapiisd, YaCOBBIE CTEKJIA,
ANEKTPOIUIUTKH, J1Ta0OpaTOpHBbIE IITATUBBI, CHUPTOBBIE TOPEIKH, CHOUYKH, MpUOOp AJs
nojlyueHusi ra3oB (wid mpoOupKa € Tra300TBOAHOM TPYOKOIf), HepxaTenu JUisi TPOOHPOK,
CKIISTHKY JUIsI XpaHEHHUs PEaKTUBOB, pa3aTOYHbIC JIOTKU; XuMuueckue crakansl (50, 100 u 200
MUJT); IINATENN; TUHIETHI; TUT€JIbHBIE IUIILbI; CEKYHIOMEPHI (TaiiMephl), MEpHBIE MPOOUPKHU (Ha
10-20 mum) m mepHbie KoiObI (25, 50, 100 mw 200 wmi), BomsiHas OaHs (MJIM TEPMOCTAT),
CTEKJISIHHbIE TNaJIOYKH; KOHHYecKue Koyiobl aysg TutpoBaHus (50 u 100 mui); MHAMKATOpHbIE
NOJIOCKM 111 omnpeneneHuss pH M craHpapTHass MHOUMKATOpHAas NIKala; YHHUBEPCAIbHBIN
uHaukaTop; nunetku Ha 1, 10, 50 mn (unu mozatopel Ha 1, 5 u 10 M), OropeTku s
TUTPOBAHUs, JTa0OpATOPHBIC W/WIHM aHATUTHYECKHE BeChl, pH-MeTphl, CyIIUIbHBIN MKad, U Jap.
nabopaTopHoe 000pyIOBaHHE.

[TpuBenem mnpumepsl 1a0OpaTOpHBIX paboT Mo pazfeny 2 «XHMHYECKHE PEaKLUn» U
paszneny 4 «CTpoeHHEe U CBOMCTBA OPTAHHUYECKUX BEIIECTBY.

Paznen 2. Xumunueckue peaxkuum. JlaGoparopuas padora 3. «Tumbl XMMHYECKHX
peakuuii. Peakuum rugposimnsa»

HasBanune TeMbl Tema 2.2. «QnekTpoauTudeckas 1MCCOUMALNS U MOHHBIN
o0OMeH»
Pesynbrar 00yueHus CocCTaBiATh ypaBHEHHS] XUMHUYECKUX PEAKIIMM HOHHOTO

oOMeHa ¢ Y4aCTUEM HCOPTaHUYCCKUX BCIICCTB

OO0111e KOMIIETeHITUU OK 01, OK 04

1. Bonpocs! AJis1 onycka k jJadopaTtopHoi padore

a) chopmynHpyiiTe 11eh MIAHUPYEMOTO SKCIIEPUMEHTA;

0) 00BsICHUTE, KAaKOM MpOIIecC HA3bIBAIOT THPOIN30M, KaKOM OH ObIBAET;

B) OOBSCHHTE, KAKHE CYIIECTBYIOT CITOCOOBI JIOKA3aTeIhCTBA CYIIECTBOBAHUS THIPOJIHA3A
HEOPTaHMYECKUX M OPTaHMYCCKHUX BEIICCTB;

') 00BSICHUTE, KaK COCTABIIACTCS YPaBHEHUE THAPOIIH3A;
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1) oobscHuTe, uro Takoe pH? Kak 3aBucHT maHHBIA MOKa3aTeab OT KHCIOTHOCTH WU

OCHOBHOCTH CpEJIbl pacTBOPA;

e) 00BICHUTE X0/ BBIITOJIHCHU A SKCIICPUMCHTA 110 PCIICHHUIO KaUCCTBCHHBIX 3a1a4;

) TIEPEUUCIINTE OCHOBHBIC aCTEKThl COOJIOJICHUS TEXHUKH 0€30IacHOCTU MpH padboTe C

arpecCUBHBIMU peareHTamMu (TUAPOKCUI HATPHUs).

2. IIpoBeeHue ONbITOB

Oo6opynoBanue u nmocyaa PeakTuBbI
1. CrexissHHBIC TPOOUPKH 1. PactBop NaOH
2. Ulraru mist mpoOUpok 2. PactBop Na,SO4
3. PactBop AICI;3
4, PactBop Na,COs
S. PactBop Cu(OH);
6.  KucioTHO-OCHOBHBIN HHIUKATOP

AJITOpUTM npoBeeHus onbiTa Ne 1

BOl'lpOCLI H 3a1aHUA

3aganue Ne 1. B tpex nmpoOupkax noj

HOMEpPAMH HaXOJSATCS PACTBOPHI TPEX COJICH:

XJIOpU/Ia ATIOMUHUS, Cyab(daTa HATpus,
kapOoHara Hatpus. He monb3ysch Apyrumu
pPEaKTUBAaMH, OIPEAEITUTE COCTaB KaXkJON
poOUPKH.

1. atb 00bsCHEHNE IPOBEAECHHBIM OIIBITAM.
2. CocTaBUTh ypaBHEHUS pEaKIINid,
IIPOTEKAIOIIUX B MPOOUPKE B MOJIEKYJISIPHOM U
MOHHOM BHJIaX.
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AJITOpUTM NpoBeeHusl onbiTa Ne 2

Bonpocsl n 3apanus

3amanue Ne 2. Yto npousonier, eciu
OXJIQJIUTh PACTBOP KapOOHATa HATPUS WIH
100aBUThH K HEMY THAPOKCHU HATpHsI?

1.1. Hanmute B ipoOupky 1-2 mit pacTBopa
KapOOHAaTa HATPHSL.

1.2. OnycTuTth MpOOUPKY B CTaKaH C OYECHb
XOJIOAHOU BOJIOM WJIM CHEI'OM.

1.3. IIpoBepuTh cpeay pacTBopa rnpu

moMomH KUCJIOTHO-OCHOBHOI'O HHAWKATOpPA.

1.4. JTo6aBUTh K pacTBOpY KapOoHaTa
HATPUS TUAPOKCH]] HATPHSL.

1.Kakoit uHauKaTOp Jy4Ille KCII0JIb30BaTh JJIsl
ompeieseHus Cpeibl pacTBopa’?

2. CocTaBUTh COOTBETCTBYIOIIHME YPaBHECHUS
XUMUYECKUX PEaKIUi, B MOJICKYJIIPHOM U
HOHHOM BHJIaX.

AJITOPUTM NpoBeeHus onbiTa Ne 3

BOl'[pOCI)I H 3aJ1aHUA

3apanue Ne 3. [IpoGiieMHBIN ONIBIT.

1.1. B ogHy IpoOHpKY C pacTBOPOM
cynbdara menu (II) npunute pactBop
TUAPOKCUA HATPHUSL.

1.2. Bo BTOpYIO MPOOUPKY C paCTBOPOM
cynbdara menu (II) npunute pactBop
KapOoHaTa HAaTpHsl.

1.3. CpaBHUTH 1IBET 0OPA3yIOIMIUXCS
OCaJIKOB.

1.4. O6patuTh BHUMaHUE Ha BbIJICJICHUE
rasza B OJJHOUM M3 TPOOUPOK.

1.5. Onpenenuts, OTKYy1a MOKET
BBIAEIATLCS DTOT ras?

1.6. [TpoBepuTh KaueCTBEHHBIN COCTAB ra3a
ropsIIen Ty4YUHKOMN.

1. CocTtaBHUTH COOTBCTCTBYIOIIHUEC YPABHCHUS
XUMHNYCCKUX peaKIlI/If/'I, B MOJICKYJIIPHOM U
MOHHOM BHAX.
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AJiropuTM nposeaeHus onbita Ne 4 Bonpocsl u 3apanus

3ananue Ne 4. [IpoGieMHBIN OTIBIT. 1. OOBSACHUTH MPOUCXOIAIICE SIBJICHUE.
1.1. K pacTBOpy Xj10puaa alFlOMUHUS 2. CocTaBUTh COOTBETCTBYIOIIUE YPABHEHUS
MPWINTH PacTBOP KapOoHATa HATPUSL. XUMHUYECKUX PEAKIUi, B MOJIEKYJIIPHOM U

MOHHOM BUJAX.
3. OTBETUTH HAa BOIIPOCHIL.

[ 9ero B MEAUIIMHCKOM ITPAKTUKE
MCIIOJIb3YIOT PacTBOP MUTHEBOM COABI AJIS
IIOJIOCKAHUS IPU BOCIIAIUTEIIBHBIX
3aboseBaHusx ropsa? Kakosa posib ruiposimsa
B nipupone? Ilouemy pacTBOp Mblia IEHUTCS B
Boze?

3. O0paboTKa pe3yJbTAaTOB ONBITOB

1. HpoaHaJII/I?;I/IpOBaTI) COOTBCTCTBUC IIOJYUYCHHBIX PE3YJIbTATOB THIIAM THUAPOJIN3A.
Crenarb COOTBETCTBYIOIIME BHIBOJIBI.

2. CopmynupoBaTh BBIBOJBI O 3aBUCUMOCTH THIA THAPOIN3A U KUCIOTHOCTU CPEIBI
pacTBopa.

Pasznen 4. Ctpoenne u cBOMCTBAa OpraHMvyeckux Beuecrs. Jlaboparopuas padora 5.
«ITonydyeHue 3TH/IEHA U U3y4YeHUE €ro CBOICTB)

HazBanue temsl Tema 4.2. «CBoWCTBa OPTaHUYECKUX COCTUHEHUI»

PesynbTar 00yueHus VYcraHaBnmuBaTh ~ 3aBUCUMOCTh  (DU3UKO-XUMHYECKUX
CBOIWCTB OPraHMYECKHUX BEIIECTB OT CTPOEHUS MOJIEKYII

OO0mme KOMIIETCHIINT OK 01, OK 02, OK 04

1. Bonnpocs! a5 1onycka K 1adopaTopHoii padore

a) chopMyIHpYHTE 1eNTh TUIAHUPYEMOTO IKCIIEPUMEHTA;

0) 00BsSICHUTE, K KAKOMY KJIaCcCy OPraHMUYECKUX BEIIECTB OTHOCUTCS ITHIIEH;

B) O0BACHUTE, KAKUMU XMMHUYECKHMMHU CBOMCTBaMHU 00JIaZal0T BelIecTBa JAHHOTO KJacca,
KaKMe KaueCTBEHHbIE PEaKIMH I UX OOHApYXEHUS UCTIOIb3YIOTCS;

r) OoOBsICHHTE, KaK MOYKHO IIOJy4YUTh BEIIECTBa JaHHOTO Kjacca COEIAMHEHUH B
71a00pPaTOPHBIX YCIOBUSX;

1) 0OBSCHUTE, U3 YETO COCTOUT MPUOOP IS MOTYUEHHSI Ta30B;

€) MEepeunciIuTe OCHOBHBIE acHeKThl COOIIOJCHUS] TEXHUKU Oe30MacHOCTU IpU padoTe ¢
JIBX (9TUOBBIN CIUPT), arpeCCUBHBIMU peareHTaMu (KOHIIEHTPHUPOBAHHAS CepHas KUCIOTa),
HarpeBaTelIbHBIMU IPUOOpaMu (CIUPTOBKA).
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2. IIpoBenenune onbITOB

Oo0opynoBanue u mocyaa PeakTuBbI
1. CrexissHHBIC TPOOUPKH 1. KonnenrpupoBanusiid pactBop HoSO4
2. IratuB myis npoObupok 2. DTUJIOBBIHN CIUPT
3. CnuproBka 3. PactBop KMnOy4
4, Crnuyku 4. bpomHast Bosa
5. Ilecok

AJiroput™m nposeaenus onbita Ne 1

Bomnpoce! u 3axanus

1. [TomryuuTh 3TUIIEH AETHApATAINEH STUIOBOTO CIIUPTA,
00HapyXHUTh €T0, U3YYUTh €r0 CBOICTBA.

1.1. B npoOupky HanuTh 2—3 MJI 3TUIOBOTO CIIUPTA U
OCTOPOKHO J00aBUTh 6—9 MJI KOHIICHTPUPOBAHHOMW CEpHOM
KHUCJIOTBI. 3aT€M BChIIaTh HEMHOI'O IIPOKAJIEHHOIO NIECKa
(TIeCOK MJIM MEJIKHE KYCOYKH IEeM3bI BBOJSAT JUIS TOTO, YTOOBI
MPEAOTBPATUTD TOJYKH KUIKOCTHU MPU KUTICHUH ). 3aKPHIThH
npoOUPKY IPOOKOM ¢ ra300TBOIHOM TPYyOKOH, 3aKpENUThH €€ B
IITaTUBE U OCTOPOYKHO HArPETh COAECP)KUMOE TPOOUPKHU

(puc.1)

CH

2°74

Br, KMnOt

1.2. OcTop0XkHO, pABHOMEPHO HArPETh CMECH.

1.3. B apyryro npobupky Hanente 2—3 M1 pa30aBIeHHOTO
pacTBopa MepMaHraHaTa Kajius, ¥ MPOITyCTUTE Yepe3 HEeTo
ras.

1.4. B TpeThio mpoOUpKy HATUTH 2—3 MJI OPOMHOMN BOJIHI,

1. Uto npoucxoaur B
npobupke? Urto Habmr01aeTE?
2. K xakomy tumy
XUMHUYECKUX peaKIuii
OTHOCSITCS 3TU IIPOLECCHI?
Kak naszpiBarorcs?

3. Kak mensiercs okpacka
pactBopoB? [Touemy?

4. KakuM 1ruiaMeHeM TOpUT
stuieH? [Touemy?

5. CocTaBUTh ypaBHEHHUS
MIPOTEKAIOIINX ITPOLIECCOB.
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OTMYCTUTh TA300TBOAHYIO TPYOKY JIO THA 3TON MPOOUPKHU U
NPOMYCTUTH Yepe3 OPOMHYIO BOJLY BBLACTISIOIIMIACS ra3.

1.5. BelHyTH ra300TBOAHYIO TPYOKY U3 pacTBOpa U
IMOBCPHYTH €€ OTBCPCTHUEM KBEPXY, NOJKCYDb BBIZ[CJUIIOH_[I/II\/JICﬁ
ra3 (puc.2).

C,H;0H (aTuno-
BBIY CITUPT)

H,SO0,

3. O0paboTKa pe3ybTAaTOB ONBITOB

1. Ilpoananu3upoBaThb COOTBETCTBHUE MOJIYYEHHBIX PE3YJIbTAaTOB CIIOCO0AM IOIY4YEHHUS
HEMpPEACNIbHBIX YTIIEBOIOPOIOB Psijia dTUieHa (ajikeHOB). C1enaTh COOTBETCTBYIOIIUIN BBIBOI.

2. CchopmynupoBath BEIBOJ O (PU3UKO-XMMUYECKHX CBOMCTBAX 3TUIJICHA.

3. CopmynupoBaTh BBIBOJ O CLIOCOOAaX OOHAPYKEHUSI STUIJICHA.

2.2. OueHoyHbIe cpeacTBa PYOeKHOr0 (TeMATH4YeCKOro) KOHTPOJSA MO JHCHUILIHHE
«XuMHUD

PyOexHbplii (TeMaTHuecKuil) KOHTPOJIb MO AUCHUIIIMHE «XUMHUS» MPOBOIUTCS B (hopme
KOHTPOJIbHBIX paboT MO pa3jienaM OCHOBHOTO MOJYJS Ha OTAENbHBIX 3aHATHUAX, KEHCOB U
y4e0OHO-UCCIIEeI0BATENIbCKUX TPOEKTOB.

2.2.1. KonTpoJibHble paGoThl M0 pa3aenam

KonTponbHble paboOThl MO XHMHH KaK OIEHOYHBIE CPEACTBA PYOEKHOTO KOHTPOJIS
3aBEPIIAIOT U3y4YeHHE 2, 3 U 4-TO TEMAaTUYECKUX Pa3/IesIoOB OCHOBHOTO MOJTYJIA.

Paznen 2. Xumuueckue peaxkuun. KonrpoabHas padora «CrTpoeHme BemecrBa M
XHMHYeECKHe PeaKIum)

KonTponbHas paboTa coaepKUT YeThIpe BHUJIA 3aJaHHi:

1. 3agaun Ha cocTaBIEHUE XUMHUYECKUX (OPMYNT NBYXaTOMHBIX COEIUHEHHH MO HX
HA3BaHHUIO.

2. 3ajaun Ha COCTABJICHWE YPABHEHMI pEaKUWid: COCAUHEHUS, 3aMEIICHUS, PA3I0KECHU,
oOMeHa U peaKHI/Iﬁ C Yy4aCTUEM KOMILICKCHBIX COG}IHHGHHﬁ; OKHCJINTECIIbHO-BOCCTAHOBUTCIIBHBIX
peaKkui.

3. 3amaHus Ha COCTAaBJIEHHE MOJIEKYJSIPHBIX M MOHHBIX DPEaKLMU TUApOJIM3a COJEH,
YCTaHOBJIEHHE U3MEHEHUS KUCIOTHOCTH CPEIBI.

4. 3amaunm Ha pacyeT KOJUYECTBEHHBIX XapPaKTEPUCTUK IO YPAaBHEHUSM XHUMHUYECKUX
peakuuii: MaccoBOW MM OOBEMHOW JIOM BBIXOAA NPOAYKTa pPEAKLUUU COCIAUHEHHS OT
TCOPCTUUCCKH BO3MOKHOTO, 00BEMHBIX OTHOIIECHHUHN Ta30B; KOJMYCCTBCHHBIX XapaKTCPHCTHUK
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UCXOJHBIX BEILIECTB M MPOJIYKTOB PEaKIMH; Macchl (00beM, KOJUYECTBO BEIIECTBA) MPOAYKTA
peakiuy, eclIM OJHO U3 BEILECTB JaHO B BUJAE PACTBOPA C ONPEIECIEHHOM MaccoBOM IoJiel
pPacTBOPEHHOI'O BELIECTBA.

Pa3znesn 3. Crpoenue m cBOMCTBa HeopraHm4yeckux BemecTB. KoHTpoabHas padora
«CBoiicTBa HEOPraHMYECKHX BeleCTB»

KonTponbhas paboTa cogepKUT TpH BUAA 3aJaHUIL:

1. 3ajmaun Ha pacyeT MaccoBOW JOJHM (MacChl) XUMHUYECKOTO 3JIEMEHTa (COCAMHEHHMsS) B
MOJIEKyJIe (CMecH).

2. [IpakTryeckue 3aJaHus MO Kilaccu(PUKaAIMU, HOMEHKJIAType U XUMUYECKUM (hopmyrnam
HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB: OIIPEIEICHHUE KJIacCa HEOPTaHUYECKUX BELLECTB,
Ha3bIBaTh HEOPraHMYECKHE COEIUHEHUS 110 MEKIYHAPOJHOW U TPUBUAIBHON HOMEHKJIATYpPE IO
XUMHUYECKUM (popmyram.

3. 3ajmaHug Ha COCTaBJIEHME YPAaBHEHMM XMMHYECKUX PEAKLMHA C y4acTHEM IPOCTHIX U
CIIOKHBIX HEOPraHMYECKHX BEIIeCTB: OKCHUJOB METaUIOB, HEMETAUIOB U aMQpOTEePHBIX
9JIEMEHTOB;  HEOPraHUYEeCKHMX  KHUCJIOT, OCHOBaHUW ©  aM(OTEpHBIX TUAPOKCHUIOB,
HEOPraHMYECKUX COJIeH, XapaKTepU3YIOIIUX UX CBOICTBA U CIIOCOOBI MOTyUEHUSI.

Pazgen 4. Ctpoenue u cBOiMcTBA OpraHuveckux BemecTB. KoHnTposbHasi padora
«CTpoeHHe M CBOHCTBA OPraHNYeCKNX BellecTB»

KonTponbHas paboTa cOCTOUT U3 NATU BUAOB 33aJaHUI:

1. 3agaHust Ha COCTaBJIEHUE HA3BAHWW OPraHUYECKUX COECOUHEHHM MO XHUMHUYECKUM
dopMynaM (B T.4. CTPYKTYPHBIM) C HCIOJIb30BAHUEM TPHUBUAIBHON WIM MEXIyHApOJHOU
CHUCTEMAaTUYECKON HOMEHKJIATYpPHI.

2. 3amaHus Ha COCTaBliEHHME TOJHBIX M COKPAIICHHBIX CTPYKTYPHBIX (opmyin
OpPraHMYECKUX BEIIECTB OTACJIbHBIX KJIACCOB IO MX HAa3BaHUSM B COOTBETCTBUU C
MEKTYHapOAHON HOMEHKIATypPOU.

3. 3amaun Ha ompenereHUe MpocTeiieil GopMyIbl OPraHUYECKON MOJIEKYbI, UCXOJIS U3
AJIEMEHTHOTO cocTana (B %).

4. 3agaHus Ha COCTaBJIEHME YPAaBHEHUH XUMHUYECKHMX pEaKUui, WILIIOCTPUPYIOINX
XUMHUYECKHE CBOMCTBA C YYETOM MEXaHHU3MOB MPOTEKAHHUS JAHHBIX PEAKIUNA U TEHETUYECKOU
CBSI3M OPraHUYECKHUX BELIECTB Pa3HbIX KJIACCOB, B T.4. IEMOYKH MIPEBPALLICHUH.

5. PacueTHble 3aaun 10 ypaBHEHUSM PEAKLUN C y4aCTHUEM OPraHUYECKHUX BEILECTB.

[Tpumepsl 3agaHuil  KOHTPOJbHONH paboTel 1o TemMe «CTpoeHMe M  CBOICTBa
OpPraHu4YecKuX BellecTB», KOTOpas MPOBOAUTCSA MOCIE H3yUeHUsI 00yJaroluMucs pasaena 4.

[lo utoram uzydenus paszzaena 4 «CTpoeHMe W CBOWCTBA OPraHM4YeCKHUX BelIECTB)
oOyyJaromuecs: OyIyT ClIOCOOHBI:

— ONpEeNeNnaTh MPUHAAICKHOCTh BEIIECTB K pPAa3IMUHBIM KjlaccaM OpraHU4eCcKuX
COEIMHEHU; TOMOJIOTH ¥ U30MEPHI;

— Ha3plBaThb M3YyYEHHbIE BeEUIECTBA [0 «TPUBHAJIBHOW» WM  MEXAYHapOIHOU
HOMEHKJIATYpE;

— XapakTepu30BaTh CTPOCHHE U XUMHUYECKHE CBOWCTBA M3YUYECHHBIX OPraHUYECKUX
COCJIMHEHU;

— OOBSICHATH 3aBUCUMOCTb CBOMCTB OPTaHUYECKUX BEIIECTB OT UX COCTaBa M CTPOCHUS;

— TIPOBOJIUTH BBIYUCIICHHSI TI0O XUMUYECKUM (POpMyJIaM U YpaBHEHUSIM.

TemaTuyeckuii KOHTPOJIb OCYIIECTBIsieTcss MeTrofoMm TectupoBanus (I) wmm B dopme
MMCbMEHHOW pabOThI, BKITIOUAIOIIEH MpakTHIeckue 3aaanus u 3anaqu (11).
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IIpumep KOHTpOJIbHOM PpadoThl B Gopme TecToBbIX 3axanuid (I).

1. BemectBo, cocTaB KOTOPOTO BBIpaXKEH MOJEKYsApHOH (opmyrnoit C3Hg oTHocuTCS K
KJ1accy:

1) apenbl

2) ankaHbl

3) ajKeHbI

4) amKUHBI

2. HazBanue BemecTBa, popmyia koroporo: CH3-CH(CH3)-CH,-CH,-OH

1) 6yranon-2

2) neHTaHoN-2

3) 2-metunoOyranon-4

4) 3-meTunoOyranon-1

3. BemectBo, umeromee popmyny CH,=CH; Ha3biBaeTcs:

1) Tonmyon

2) aTUIeH

3) rimnepuH

4) mponaHoI

4. BemiecTBo, Ha3BaHNE KOTOPOT'O IPOIMMMOHOBAsI KUCIIOTA, IMEET (PopMyITy:

1) C;HsOH

2) (CH3),NH

3) CH3-CH,-COOH

4) C3HyOH

5. Jlns ankaHoOB XapaKTepHa peaKius:

1) npucoenunenus Hy

2) XJIOpUPOBAHHUS Ha CBETY

3) obecuBeunBanus pactBopa KMnOy

4) nonuMepu3auu

6. MeTtaHous pearupyer c:

1) HaTpuem

2) BoO#

3) BoiOpOAOM

4) MeTaHOM

7. YKCyCHas KUCJIOTa BCTYNAET B PEAKIHIO C:

1) AgNO;

2) NaCl

3) Na,CO3

4) H,0

8. BepHbI 11 yTBEpKICHHUS:

A. AMUHBI IPOSIBJISIIOT OCHOBHBIE CBOICTBA

Bb. AMMHOKUCIIOTBI IPOSBIISIOT TOJIBKO OCHOBHBIE CBOMCTBA

1) BepHO TONBKO A

2) BepHO TOJIBKO b

3) BepHbI 00a YTBEpKIECHUS

4) HeBEPHO HU OJTHO U3 YTBEPKICHUM

9. Vpasuenne xumuueckoit peaxiun CoHe+Clo—CoHsCI+HCI sBsteTcst:
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1) peakuueit 3amenieHUs, TPOTEKAIOIIECH 0 pagUKaIbHOMY MEXaHU3MY

2) peakiuei NpucoeIUHEHMs, IPOTEKAIOIIEH 110 PalUKaIbHOMY MEXaHU3MY

3) peakuueii 3aMeleHus], IPOTEKAIOIIEH 110 HOHHOMY MEXaHU3MY

4) peakiuei IpUCOEeIUHEHHUS, TPOTEKAOIIEH 110 HOHHOMY MEXaHU3MY

10. B peaknuio «cepeOpssHOro 3epkana» (C aMMHAuHBIM PAaCTBOPOM OKcHIa cepelpa)
BCTYIAeT:

1) aTanoun

2) riroKo3a

3) rimnepuH

4) kpaxmai

11. VYcraHoBuTE COOTBETCTBUE MEKIY HA3BaHMEM BELIECTBA WU KJIAcCOM (TpYIIO)
OpPraHMYECKUX COECIUHEHUN, K KOTOPOMY(-0i) OHO NPUHAJIEKHUT.

Hasanue BemecrBa

A) CH;COOH

b) CH3-CH2-CH3

B) CHZZCH-CHz-CHg

I') CH3-CH,-OH

Kinacc oprannueckux coeguHEeHHI

1) onHOaTOMHBIE CIUPTHI

2) yrieBojibl

3) kKapOOHOBBIE KUCITIOTHI

4) apoMaTH4ecKHe yriieBOI0POIbI

5) HempeeNIbHbIE YTIIEBOAOPOAbI

6) npenenbHbIe YIIeBOAOPOAbI

12. Ompenenute MonekynsipHyro (Gopmyny BellecTBa, coiepxaiiero 37,5% yriaepona,
50% xucnopoga u 12,5% Bonmopoma. OTHOCUTENbHAS IUIOTHOCTH MApOB 3TOrO BELIECTBA IO
BOJIOpPOJy paBHa 16.

1) CH3;OH

2) CoHs0OH

3) HCOOH

4) CgHsOH

13. Ckosapko JUTPOB Bojopojaa norpedyercs 1 odpazoBanus 10,2 T 3TUIOBOrO cnupra
U3 aleTalbJIern/1a, €CIIU BBIXO IPOAYKTa peakiuu coctasisieT 80%?

1)6,2 1

2)3,1n

3)12,75 n

4)11,2n
IIpumep 3ananmii I NUCbMEHHON KOHTPOJIbHOI padoTsl (I1).

1. /[laiite Ha3BaHMS OpPraHMYECKHUM COEAMHEHHUSM [0 XUMHYECKUM (opmyrnam ¢
MCII0JIb30BaHUEM TPUBHAIBHOW MIIM MEXAYHAPOAHON CUCTEMATUYECKON HOMEHKIIATYPBI:

a) C2H5OH

6) (CHs)2NH

B) CHg-CH(N Hz)-COOH

F) C3H9N

21) CH3CH2Hc=O
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e) C5H5C Hon

2. CocTaBbTe MOJHBIE U COKpAIICHHBIC CTPYKTYpPHBIC (POPMYIIBI OPraHUYECKUX BEIIECTB
OTJICITBHBIX KJIACCOB 10 UX HA3BAHMIM B COOTBETCTBHHU C MEXKTYHAPOIHON HOMEHKIIATYPOH:

a) METUJIOCH3071

0) aHWIH

B) 3-MeTui0yTaHa b

T') IIUKJIOTEKCEH

n) 6yranuen-1,2

€) 2-MeTunpornanoi-1

x) OyTHH-1

3) aMUHOYKCYCHasi KUCJIOTa

3. Onpenenure MOJIEKYISIpHYIO GOpMyITy BelecTBa, coaepxkamiero 37,5% yriepona, 50%
kuciopoja u 12,5% Boaopona. OTHOCUTEIbHAS IOTHOCTH MapOB 3TOTO BEIIECTBA MO BOJAOPOIY
paBHa 16.

4. CKOJIBbKO JIMTPOB BoJI0poia nmoTpedyercs 1t oOpa3zoBanus 10,2 T 3TUIOBOTO CiUpTa U3
aleTaibAeru/ia, €ClIM BbIXO/ MPOAYKTa peaknu cocrapisieT 80%?

2.2.2. Keiicbl

Kelicbl HCIONB3yIOTCS B KAueCTBE OILCGHOYHOTO CPEACTBA B pasfeie 7 MPUKIAIHOTO
MOJYJISI, WX COJICP)KaHUE OIpPEHeIsIeTCS ¢ y4eToM  MPOQEeCCHOHAIBHONW HAIPaBICHHOCTH
obpazoBarenbHoi iporpammel CI1O. [Ipumepsl BO3MOKHBIX TEM KEHCOB:

11. Hanomarepuasbsl Ha OCHOBE yIiepoja
2. DNEeKTPOXUMHUYECKAas 3alIUTa C.X. TEXHUKH U 000PYIOBaHHS OT KOPPO3HH.
3. HoBble MaTepuainsl Aj1s COJTHEUHbIX OaTapei.

[Tpumeprr kelicoB nmo xumuu (aBrop I['onmybeBa Muua bopucoBHa, yuuTens Xumuw,
https://urok.1sept.ru/articles/636947).

Keiic Nel. «X710p B KM3HH 4eJIOBEKA»

B SnoHuum oObeaMHEHHBIMM CcHJIaMd HalMoOHanbHOTO HWHCTUTYTa 3/0pOBbS U
[TpedextypHoro yHuBepcutera CuI3yoku ObLIO MPOBEIEHO UCCIIEOBAHUE. YUCHbBIE BBISICHUIH,

YTO €CTECTBEHHBIC OPIraHUYECKUE BEIIECTBA BCTYNAKOT B PEAKIUIO C XJIOPUPOBAHHOM BOJOU M3-
1oJl KpaHa, 00pa3ysl OlacHble COEIMHEHHUS, KOTOpbIe MOTYT CIYXHUTh NMPUYMHOHN paka. Taxue
coeMHEeHUs Ha3bBatOTCs M X, TO ecTh «MyTtareH uke» uim «HensBecTHbIN MyTaren».
3agaHus:
1. ITpeyioxxute crnocoObl YMEHbIIECHHS SJOBUTOTO BIMSIHMS XJIOpa B MUTHEBOW BOJE Ha
OpraHH3M 4YeJIOBEKa.
2. Hcxonsa u3 cBOEH >KM3HEHHOM NPAKTUKHU, MPUOIM3UTENBHO PacCUMTANTE, CKOJIBKO
XJIOPUPOBAHHOM BOJIBI Bbl UCIIOJIB3YETE B TEUCHHUE JHSA U JUIS KAKUX Lieyei?
3. Kakue opransl yenmoBeka O0JIbIIIE BCETO CTPAIAIOT OT BO3IEHCTBHS XJIopa?
4. Kak BimsieT XJ10pupOBaHHas BOAA HA YEJIOBEKA IIPU KylaHUuu?
5. Haiinute nOMoOIHUTENbHYIO MH(OpPMalMIO O 3aMeHe XJIopa Ipu o0e33apaKuBaHUU
BOJIBI.
6. Uccnenyiite paznuuHble TOBApbl OBITOBON XMMHUHU B CBOEM Jome. COCTaBbTE CIUCOK
XJIOPCOJIEPKAIUX COSTMHEHUH, YKaKuTe Mepbl 0€30IaCHOCTH NP paboTe ¢ HUMHU.
Keiic Ne2. «BonopoanoMoOmnu — mar B 0Oyaymee»
ABromobunn Honda FCX Clarity Ha BOJOPOAHBIX TOIUTUBHBIX JJIEMEHTaX €31T IO
noporam EBpombr ¢ 2009 roma. B 2011 romy Honda mnpucoeaumHmiace Kk eBpomneiickomy
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napTHepcTBY 3konorunanoi sHeprun (Clean Energy Partnership), mocie yero BeiBena Ha mepBbIid
IUTAaH TIPOU3BOJACTBO OJKOJOTHYECKH YHCTHIX aBToMoOuieil. A Ha [latoMm MockoBckoM
MexnyHapoaHoM aBTocaione BA3 mpencraBui cBor HOBHHKY «Jlama-AHT3m» ¢ OaioHaMu
BOJIOpPO/Ia U KUCJIOPO/Ia.

3ajanusi:

1. Ilouemy MHOrue aBTOMOOWIbHBIE KOMIIAHMM pa3padaThIBalOT aBTOMOOWIIH,
paboTaroniye Ha BOJIOPOAHOM TOILIIUBE?

2. Kak BbIXJIONHBIE Ta3bl aBTOMOOWIJIEH, paboTalolUMX Ha YIJIEeBOJAOPOIHOM TOILIHMBE,
BIIMSIOT Ha 37J0pPOBbE YeJIOBEKa?

3. Kakue «+» u «—» BbI BUIUTE y BOJOPOIOMOOUIEH?

4. HaiimuTe TOMOTHUTENHHYIO HH(DOpPMALIHIO 00 X YCTPOHCTBE.

5. Ecnu B Baieii cemMbe WM y BalllX 3HAKOMBIX €CTh aBTOMOOWIIH, MTOJACYUTANTE, CKOIBKO
MPUOIM3UTENBHO INTPOB OCH3WHA, Ta3a U KAKOH MapKH UCIIOJIb3YeTe SKETHEBHO.

6. Kakue BelecTBa 1 B KAKOM KOJIMYECTBE MOT'YT HaXOJIUTHCS B BBIXJIONHBIX I'a3ax BallUX
aBTOMOOMIICH?

2.3. OueHo4HbIE CPEACTBA MPOMEKYTOYHOM ATTECTAIMM 0 JUCHUILTHHE «XUMHUD)

[IpomexxyTouHast aTTecTalus 1Mo JUCHUILIUHE «XUMUS» MPOBOAUTCS B (popMe dK3aMeHa.
Kaxp1ii 5K3aMeHaIIMOHHBIN OMIJIET COCTOUT U3 TPEX 3alaHMiA:

1) TeopeTnyeckoe 3aJaHUE B BHJE BOMPOCA U3 TEOPETUUYECKOTO COJEPKaHUS OCHOBHOTO
MOJYJISl IO CTPOCHUIO U CBOMCTBAM HEOPTAaHMUYECKUX BEIIECTB,;

2) TeopeTHYecKOe 3aJaHue B BUE BOMPOCA M3 TEOPETHUYECKOIO COAEPIKaHUS OCHOBHOTO
MOAYJISl IO CTPOEHUIO U CBOMCTBAM OPTaHMYECKUX BELIECTB,;

3) pacueTHas 3ajada (pacyeThl MO YPaBHEHHIO XMMHUYECKHX DPEaKIIHi, pacdyeT MaccCOBOMU
nonu  (Macchl) XMMHUYECKOTO »JJIeMeHTa (COeIWHEHUs)) B MOJEKyle (CMecH); OmpeeseHue
npocteiimeld GopMynbl OpraHMYECKONM MOJEKYNbI, HMCXOAS M3 AJIeMEHTHOro coctaBa (B %);
pacyeTsl TEIUIOBBIX A(PPEKTOB XHUMHUYECKUX pPEaKIMi; pacdeThl 3aBHCHUMOCTH CKOPOCTH
XUMHUYECKOW pEaKIUu OT KOHIEHTPAIMH , TEMIEPaTyphl, JaBJICHUS U OIpeesieHre
HaIpaBJICHUsI CMEIIECHUsI PaBHOBECHUS C UCTIONIb30BaHueM npuHnumna Jle-lllarense; T.11.).
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[Tpumep sK3aMEHAIMOHHOTO OWIIeTA.

MMHUCTEPCTBO CEJIbCKOT'O XO3SMCTBA POCCUNCKOU ®EJEPALIMU
JETTAPTAMEHT HAYYHO-TEXHOJIOI" MYECKOMH ITOJIMTUKK Y1 OBPA3SOBAHKSI
OEJIEPAJIBHOE 'OCYAAPCTBEHHOE BIOXKETHOE OBPA30OBATEJIBHOE YUPEX/IEHUE
BBICHIET'O OBPA3OBAHUA «[[OHCKOPI r OCYI[APCTBEHHI)IPI ATPAPHbI YHUBEPCUTET
(®I'BOY BO Jlonckoii AY)
A30BO-YEPHOMOPCKUI1 UHXXEHEPHBI MTHCTUTYT — ®UJIMAJ ®EJIEPAJIBHOI'O
T'OCYAAPCBEHHOI O BIO/XKETHOI'O OBPA3OBATEJIBHOI'O YUYPEX/IEHIA BBICIHET' O
OBPA30OBAHMS «[JOHCKOM I'OCYIAPCTBEHHBI ATPAPHBIN YHUBEPCUTET» B I'. 3EPHOI'PAJIE
(AzoBo-Uepromopckmii nmxeHepHbit THCTUTYT PI'BOY BO [lonckoii [AY)
®DaxynpTET CpeHET0 MPOPEeCcCCHOHATFHOTO 00yIeHUs
[Mpoduns - TexHUYCCKHI
Jucrummmaa XuMust
Kypc 1 Cemectp 1
YTBepKICHO Ha 3aceqaHuu Kadeapbl arpOHOMUU U CEICKITUH C/X KYIbTYP
IIpoToxon Ne « » 20 T.

DK3aMeHaIMOHHbIN Ouiet Ne

1.3aKk0oH IEUCTBYIOINX Macc. XUMUYIECKOE PaBHOBECHE.

2. Teopust cTpoeHHsI OPraHMYECKUX COCTUHEHUH.

3.Cmemann 350 mn pactBopa ¢ konuentpauuedr HCI 0,05 M u 500 ma pactBopa ¢

koHnentpanueit HCI 250 Mmoibs/n1. Beraucinte MONSApHYIO KOHIIEHTPALUIO COISTHON KUCIIOTHI B

IIOJIy4YEHHOM PaCTBODE.

3aB. kadenpoit B.Bb. Xponrok IIpenonaBarens JLA. Kynemosa
(moamuch) (momch)
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3akaroueHue

Takum o0pazom, (GOHI OLEHOYHBIX CPEACTB MO AUCHHUIUIMHE «XHUMHS» COCTOUT W3
OLICHOYHBIX CPEJCTB TEKYIIEro, pyOeKHOTro (TeMaTHYECKOro) KOHTpOJISI M 3aJaHuid
IIPOMEKYTOUYHOM aTTECTALUU.

B y4eOHO-MeTOAMYECKOM KOMILIEKCE MPUBEACHBI IPUMEPHI 3a/1aHUM, KOTOPbIE SBISIOTCS
MozenbHbIMHA. Kaxknplii mpenojaBarenb, B CBOK OYEpEellb, B paMKaX CBOEH METOAMYECKOU
JeSITeIbHOCTH CaM MPOEKTUPYET U pa3pabaThIBaeT CpeacTBa OOY4YEHUS M KOHTPOJIS, a TaKxke
BBIOMpAET METO/BI U OpPraHU3alMOHHbIE (POPMBI UCXO/S U3 OPraHU3ALMOHHO-TIEIarOTMUECKUX
yCIOBUH 00pa3oBaTeNbHOTO MpOoIecca, COOCTBEHHOTO OIBITA, YPOBHS MOATOTOBICHHOCTH U
MOTHBALIMH CTYJIEHTOB.
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