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1. [TacmopT OLEHOYHBIX CPEACTB MO TUCHHUILVIHHE «XHUMUD)

st popmMupoBaHusi, KOHTPOJISI M OLIEHKH Pe3yJIbTaTOB OCBOCHHUS O0IIE00pa30BaTEIbHON
JUCIUTUIMHBL  «XUMHS» pa3paboTaHa CHCTEMa OICHOYHBIX MEPOIPHITHHA, YYUTHIBAIOIIAS
tpeboBanuss @DPI'OC COO (mpeamernbie pesynbratel)) u  DPIOC CIIO (obmme wu
npodeCCHOHAIbHBIE KOMITETSHIIUH ).

BaxxHoil  OCOOEHHOCTHIO  CHPOCKTUPOBAHHOM  CHUCTEMbl  OLIEHUBAHUS  SBJISETCS
COTJIACOBAHHOCTh OIICHOYHBIX MEPOINPUSATUN M 3aINTAaHUPOBAHHBIX PE3yJIbTaTOB OOyYEHUS.
Kaxxnoe oneHouHoe mMepompusiTHE HampaBieHO Ha (OPMUPOBAHUE WU HU3MEpeHue 3HaHus /
YMEHHS B KOHTEKCTE, YKa3aHHOM B pe3yibTaTe 00ydeHUsI.

B nucuummune «XuMus» K OCHOBHBIM OLICHOYHBIM MEPONPUSITUSAM OTHOCSTCS: 3a/IaHUsI B
TECTOBOH (hopMe, MPAKTUICCKUE 3a/TaHUS HA COCTABJICHUE YPAaBHEHUN PeaKIHii, KIaCCHPUKAITUIO
U HOMEHKJIATYpPy XUMHUYECKHX COCAMHCHHU, pacueTHbIC 3aJadud, J1abopaTopHbIe pPabOTHI,
MPAKTUKO-OPUEHTUPOBAHHBIE 3a/1aHUs (pacUueTHBIE U TEOpETUYECKUE). B mpUKIIaqHbIX MOAYIISX B
KayeCTBE OILICHOYHBIX MEPOIPHUATHI TaKXkKe 3allJIaHUPOBAHbI KEHCHI 1 y4eOHO-UCCIIEIOBATELCKHE
MIPOEKTHI.

Peanuzaiusi OLIEHOYHBIX MEPONPUATUN MO XMMHUHU 3allJIAHUPOBAHA B paMKax TEKYIIEro,
PyOEKHOTO (TEMAaTHYECKOT0) KOHTPOJIS U TPOMEKYTOUHON aTTECTAIIMU TI0 IUCIUILIAHE.

Cucrtema OLICHOYHBIX MEPONPUATHI MO XUMHUU MPEACTABICHA B MACHOPTE OIEHOYHBIX
cpencts (Tabnuna 1).



Tabnuma 1. ITacrmopT OIEHOYHBIX CPEACTB 10 AUCHUILUTHHE « XuMus (Bapuanr 2)

Ne Monayas / Pazgea / Tema Pe3yabTar 00yuenus Tunbl OEeHOYHBIX MEPONIPUATHIA
I OcHoBHOE coaepxaHue
1 |Pa3pea 1. OcHoBBI cTpoeHusi |@opmMyanpoBaTh 6a30Bble MOHATHS
BellecTBa U 3aKOHBI XHMHH
1.1 |Crpoenue atoMoB XuMu4eckux |CoOCTaBIATh XUMUYECKHE (POPMYJIBI 1. Tect «CTpoeHne aTOMOB XUMHUYECKUX JIEMEHTOB U IIPUPOJIA
3JIEMEHTOB U NIpUpoa COEIMHEHUI B COOTBETCTBUHU CO XUMHYECKOH CBS3H».
XUMHYECKOH CBA3H CTEIEHbIO OKHCIEHUS XUMUYECKUX 2. 3a7jauu Ha COCTaBJIIEHUE XUMHUECKUX (POPMYJI IByXaTOMHBIX
3JIEMEHTOB, UCXO/sI U3 BAJICHTHOCTU U [COeIMHEHUH (OKCUIOB, CyIb()UI0B, THAPUIOB U T.I1.)
NIEKTPOOTPHULIATEILHOCTU
1.2 |Ilepmoamueckuii 3aKOH U XapakTepru3oBaTb XMMUYECKUE [IpakTHKO-OPHEHTUPOBAHHBIE TEOPETHUECKUE 3aJaHUS Ha
tabnuua J[.1. Menneneesa AJIEMEHTHI B COOTBETCTBUU C UX XapaKTepU3aINI0 XUMHUECKUX dJIEMEHTOB: «MeTtammnaeckue /
II0JIO)KEHUEM B IIEPUOANYECKON HEMETAJJIMYECKHUE CBOMCTBA, 3JIEKTPOOTPULIATEIIBHOCTD U
CUCTEME XMMHUYECKHX 3JIeMeHTOB /[.1. |cCpOACTBO K 2JIEKTPOHY XMMHUYECKUX 3JIEMEHTOB B COOTBETCTBUE C
Menneneesa UX JJIEKTPOHHBIM CTPOEHUEM U NOJIOKEHUEM B IEPUOINIECKON
cucTreMe XuMu4eckux 3neMeHToB [I.1. Menneneesa»
2 [Pa3nen 2. Xumuueckue CocraBisiTh ypaBHenus 4 cxembl  (KoHTpoabHas paGora

peakiuu

XHMHUYECKHUX peakumni

<(CTp0€HI/Ie BeIeCTBA U XUMHUYECCKHUE PECAKINUND)




Ne Mopnyas / Pasnea / Tema PesyabTaT 00yuenust THIbI OLlEeHOYHBIX MePONPUATHI
2.1 |Tumbl XUMUYECKHUX PEaKIIHA CocTaBiATh peakiiuu COCIMHEHNUS], 1. 3agauu Ha cocTaBJICHUE YPABHEHHUI peaKIuii:
pasioxeHusi, o0OMeHa, 3aMeIIeHus, — COEIMHEHMSI, 3aMEIICHUS, Pa3JIOKEeHUs, 0OMEHA U PEaKIUii C
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE  |y4aCTHEM KOMILJIEKCHBIX COeIUHEHHH (Ha mpuMepe
peakLyu U peaKkIuu T'HJIPOKCOKOMITJIEKCOB aJIFOMUHUS U IIUHKA);
KOMIUIEKCO0Opa3oBaHus (Ha MpUMepe |— OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN C UCTIOIb30BAHUEM
THJIPOKCOKOMIIJICKCOB allFOMUHUSA U |[METOa 3JeKTPOHHOro OanaHca;
IIMHKA) C y4aCTUEM HEOPIaHUYECKUX |— C YyYAaCTHEM KOMILJIEKCHBIX COCUHEHUH (Ha puMepe
BEILECTB I'HJIPOKCOKOMIIJIEKCOB IIMHKA U aJTFOMUHUS).
2. 3ajiaum Ha pacueT KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOIYKTa
peaKIMK COeTMHEHHUS; MACCOBOM MJIM OOBEMHOM J0JIU BhIXO/a
MIPOJIYKTA PEAKLIMH COEUHEHHUS OT TEOPETUUECKH BO3MOKHOTO;
00BEMHBIX OTHOIIIEHUH Ta30B; KOJMYECTBEHHBIX XapaKTEPUCTUK
MCXOHBIX BEIIECTB U MPOAYKTOB PEeaKINU; MacChl (00BEM,
KOJINYECTBO BELIECTBA) MPOIYKTA PEAKIIUHU, €CIH OJTHO U3 BEIIECTB
JIaHO B BUJIE PaCTBOpa C ONPEAECICHHON MacCOBOM J0JEn
PacTBOPEHHOTO BEIIECTBA
2.2 |DnexkTponuTHYecKas CocraBnsTh ypaBHeHUs XUMUUecKkuX |l. 3ajaHus Ha cOCTaBI€HUE MOJIEKYJISIPHBIX M MOHHBIX PEaKIHi ¢
JMCCOLIMAIMS M MOHHBI OOMEH |peakluu HOHHOTO OOMEHa C y4YacTHEM |y4acTHEM OKCHUJIOB, KUCIIOT, OCHOBAHUN U COJIEH, HOHHBIX
HEOPraHNYECKHUX BEIIECTB peakuuii rTuapoan3a Coei, yCTaHOBICHUE U3MEHEHUS
KHCJIOTHOCTH CPEJIBL.
2. JJaboparopHas paboTa «Peakuuu ruposinza
3 [Pa3gen 3. Ctpoenne u HccnenoBars crpoenue u cBoiictBa |KonTposbHas padora «CBolicTBa HEOPraHUYeCKUX BelleCcTB)»

CBOHCTBA HEOPraHHUYECKUX
BELIECTB

HEOPraHn4e€CKMuXx BEIIEeCTB




Moayas / Paznen / Tema

PesyabTaT 00yuenust

THIbI OLlEeHOYHBIX MePONPUATHI

3.1

Knaccugukanus, HOMEHKIATypa
U CTPOEHHE HEOPTaHUUECKUX
BEILIECTB

KrnaccuduiupoBars HeOpraHu4ecKue
BEIL[ECTBA B COOTBETCTBUHU C UX
CTpPOEHUEM

1. Tect «HoMmeHKI1aTypa 1 Ha3BaHNUE HEOPTAHUYECKUX BELLIECTB
UCXO0JIS U3 MX XUMUYECKOH (pOpMyIIbI MiIH COCTaBIEHUE
XUMUYECKOH (pOPMYJIbI UCXO/s U3 HA3BaHUS BEILECTBA 110
MEXYHapOAHOM UM TPUBHUAIBHON HOMEHKIIATYPE».

2. 3ajauu Ha pacyeT MaccoOBOM J0JIM (MacChl) XUMUYECKOTO
aIeMeHTa (COeMHEHNS) B MOJIEKYJIe (CMecH).

3. IlpakTuyeckue 3a1aHus 10 KIacCH(PHUKAIMHA, HOMEHKIIATYpe U
XUMHUYECKHM (hOpMyJIaM HEOPTaHUYECKUX BEUIECTB PA3TUIHBIX
KJIACCOB.

4. [IpakTuueckue 3a/1aHus Ha ONPeIEICHIE XUMUYECKON
aKTMBHOCTH BELIECTB B 3aBUCMOCTH BUJa XMMUYECKOH CBSI3U U
TUIIA KPUCTAJUINYECKOHN peIeTKH

3.2

Du3NKo-XNMHUYECKHE CBOMCTBA
HCOPTaHNYCCKUX BCUICCTB

YcraHaBIMBaTh 3aBUCUMOCTD (PU3HKO-
XUMHUYECKUX CBOMCTB
HEOPraHUYECKHUX BEILIECTB OT
CTPOEHHMS ATOMOB U MOJIEKYJI, & TAK¥Ke
THIA KPUCTAIIMYECKON PEHIETKH

1. Tect «OCOOEHHOCTH XMMHUYECKUX CBOMCTB OKCHOB, KUCIIOT,
OCHOBaHMM, aM(POTEPHBIX THIPOKCUIIOB U COJIEI.

2. 3ajaHus Ha COCTaBJIICHHE YPAaBHEHUH XUMHUECKUX PEaKLUN C
Y4aCTHEM MPOCTHIX U CIOKHBIX HEOPTaHUYECKUX BELIECTB!
OKCH/JIOB METAJIIIOB, HEMETAJUIOB U aM()OTEPHBIX HIEMEHTOB;
HEOPraHMYECKUX KUCIIOT, OCHOBAHUN U aM(pOTEPHBIX
TMAPOKCHJIOB, HEOPTaHUYECKUX COJIEH, XapaKTePU3YIOIINX UX
CBOIICTBA U CIIOCOOBI MOJTyUEHUS.

3. IIpakTMKO-OpUEHTUPOBAHHBIE TEOPETUUECKHE 3a/laHUs HA
CBOICTBA U MOJIyYE€HNE HEOPTAaHUYECKUX BEILIECTB.

4. JTaboparopHas paboTa «CBoiiCTBa METAIJIOB U HEMETAJLIIOB)




Ne Mopnyas / Pasnea / Tema PesyabTaT 00yuenust THIbI OLlEeHOYHBIX MePONPUATHI
3.3 |IIpousBoncTBO Heopranmyeckux |OOOCHOBBIBATH 3HAYECHUE U [TpakTHKO-OpHEHTHPOBAHHBIE 33AHUSI [10 COCTABJIEHUIO
BELIECTB. 3HAUEHUE U IIPUMEHEHNE HEOPTaHUYECKUX XUMHUYECKUX PEAKLIUN C yYaCTHEM HEOPraHUYECKHUX BEIIECTB,
IpUMEHEHHE B ObITY U Ha BEIIIECTB B OBITOBON U UCTOJIb3YEMBIX JUI UX UACHTU(DHUKALMY U IPOMBILIUIEHHBIX
IIPOU3BOJCTBE IIPOU3BOJCTBEHHOU JESTEIbHOCTH CH0CO0OB IMOJTyYSHHUS
4eJI0BeKa UX (PU3UKO-XUMHUYECKUMHU
CBOMCTBAMH
4 |Pa3zgen 4. Ctpoenue u HccnenoBarb crpoenue u ceoiictea |KonTpoJsbHasi padora
CBOICTBA OPraHMYECKUX OPraHM4YeCcKHX BelecTB «CTpoeHue H CBOMCTBA OPraHN4YeCKHX BeleCTB)
BellecTB
4.1 |Knaccudukanus, cTpoeHHE U KnaccugunupoBars opranudeckne 1. 3ajanus Ha COCTaBJIEHUE HA3BaHUN OpPraHMYECKUX COCIUHEHUN
HOMEHKJIaTypa OPraHMYECKUX  |BELIECTBa B COOTBETCTBUHU C UX 10 TPUBUAIBHON WJIM MEXTyHAPOIHOM cUCTEeMaTH4YECKON
BEIIECTB CTPOEHUEM HOMEHKJIAType
2. 3ajaHus Ha COCTaBJIEHHE MTOJIHBIX U COKPAIIEHHbIX
CTPYKTYPHBIX ()OPMYJI OpraHUYECKHX BEIIECTB OTIEIbHBIX
KJIaCCOB
3. 3agaum Ha ompesesieHue mpocTenei (GopMyIbl OpraHUYECcKOM
MOJIEKYJIbI, HCXO/Isl U3 3JIEMEHTHOI'0 cocTaBa (B %)
4.2 |CBoiicTBa OpraHU4eCKUX YcraHaBiIMBaTh 3aBUCUMOCTb (pr3uKo- 1. 3a1aHus Ha cocTaBlieHUE YpaBHEHU XMMUYECKHX peakiuil ¢

COEIUHEHUI

XHMHYSCKHX CBOHCTB OpTraHUYCCKUX
BCIIECTB OT CTPOCHHA MOJICKYJI

y4acTHEM OpPTaHUYECKUX BEIECTB HA OCHOBAaHMM X COCTaBa U
CTPOCHHUS.

2. 3agaHus Ha COCTABJIICHUE YPABHEHUM XUMHUUYECKUX PEAKIIHM,
WUTIOCTPUPYIOLINX XUMUYECKHE CBOWCTBA C YYETOM MEXaHU3MOB
IIPOTEKaHNs JaHHbIX PEaKLUi U T€HETUUECKOH CBS3U




Ne Mopnyas / Pasnea / Tema PesyabTaT 00yuenust THIbI OLlEeHOYHBIX MePONPUATHI
OpraHMYECKUX BEIIECTB Pa3HbIX KJIacCOB
3. PacueTHble 3a/1auy 0 ypPaBHEHUSIM PEAKIUI C yUacTUEM
OpPraHMYECKUX BEILECTB.
4. JTaboparopHas pabota «llonydyeHue sTuiieHa U U3y4EHHUE €ro
CBOMCTB»

4.3 |OpraHuueckue BellecTBa B OO00CHOBBIBAaTh 3HAYEHUE U IIpakTHKO-OPHUEHTUPOBAHHBIE 3aJAHUS I10 COCTABJICHUIO
KU3HEJCATECIIBHOCTH YEJIOBEKA. |[IPUMEHEHHME OPraHMYECKUX BEIIECTB |XMMHUYECKHUX PEAKIMK C yYaCTHEM OpraHM4eCKHX BELIECTB,
[Tpon3BOCTBO M MPUMEHEHUE  |B OBITOBOI M POM3BOJICTBEHHOM UCMOJIb3YEMBIX JUISl UX UACHTU(UKALY B OBITY U
OpraHMYECKUX BEILECTB B JESITEJIbHOCTH YE€JI0BEKA UX (PU3UKO-  |[IPOMBIIIJIEHHOCTH.

IPOMBIIIJIEHHOCTH XUMHUYECKUMH CBONCTBAMU
5 |Pa3pmen 5. Kuneruueckue u HccaenoBars paBHOBECHE U KonTtposbnas paéora
TepMOJAMHAMHYECKH e CKOPOCTh XMMHMYECKHX peaKkuui «CKopocTh XMMHYECKOH peakliui ¥ XUMHUYeCKoe PaBHOBeCHe»
3aKOHOMEPHOCTH NPOTEKAHUA
XHMHUYECKHX peakumni
5.1 [Kunernueckue 3akonoMepHocTH |MccnenoBars BiusHue koHIeHTpanuu |1. JlabopaTtopHas pabota Ha BEIOOD:

MPOTEKAHUS XUMUYECKHUX
peakuuii

pearupyomux BemecTB U
TEMIIEPATYPHI HA CKOPOCTh
XMUMHUYECKHUX peaKIuii

— «OnpeneneHune 3aBUCUMOCTH CKOPOCTH PEaKLIUU OT
KOHILICHTPALUU PEAarupyIOLIUX BELIECTBY;

— «OnpeneneHne 3aBUCUMOCTH CKOPOCTH pPEaKLIUU OT
TEMIIEPATyPbD».

2. [IpakTUKO-OpHEHTHPOBAHHbBIE TEOPETUYECKUE 3aJaHUSI HA
aHasnu3 (paKTOpPOB, BIUSIOIUX HA U3MEHEHUE CKOPOCTU
XUMHYECKON PeaKknu




Ne Mopnyas / Pasnea / Tema PesyabTaT 00yuenust THIbI OLlEeHOYHBIX MePONPUATHI
5.2 |TepmoaumHaMuveckue HccnenoBarh BIMSAHUE U3MEHEHUS 1. 3agaum Ha pacyeThl TEIUIOBBIX 3()(HEKTOB XUMHUECKUX PEaKLUi
3aKOHOMEPHOCTH MPOTEKaHUsI  |KOHLIEHTPALIUU BELIECTB, PEAKLIUU U OIpe/iesieHHE TUIA PEaKUH (110 TeIIOBOMY 3 (heKTy: 9K30- U
XUMHYECKHUX PEAKIIUH. Cpelibl U TeMIepaTypbl Ha CMELICHUE  [3HIOTEPMUYECKHUE).
PaBHOBecHE XUMHUYECKUX XUMHYECKOI0 PABHOBECHUS 2. IIpakTUKO-OpUEHTUPOBAHHBIE 3aJaHNS Ha IPUMEHEHUE
peakuuin npunnuna Jle-Illarense 11t HAXOKICHNS HAIIPABJICHUS CMELICHUS
paBHOBECHsI XUMUUYECKON PEeaKLUu U aHaJIN3 (PaKTOPOB,
BJIUSIIOLINX HA CMELLIEHUE XUMUYECKOTO PAaBHOBECHSI.
3. JlabopaTtopHas pabota «3yueHue BIUSHUS Pa3TUIHBIX
(aKkTOpOB Ha CMEILEHUE XUMUYECKOTO PABHOBECH S
6 [Pa3gen 6. JucnepcHble HccnenoBarb nucnepcHsblie cucrembl | KonTposibHas padora no teme «/lucnepcHbie cucreMbDy
CHCTEeMBI
6.1 |[ducnepcHbie CHCTEMBI U Pa3znuyarh nCTUHHBIE PACTBOPSI, 1. 3amaun Ha IPUTOTOBJIEHUE PACTBOPOB.
(akToOpbl UX YCTONYNBOCTH KOJUJIOM/IHBIE PACTBOPHI U 2. [IpakTuKO-OpUEHTUPOBAHHbBIE PACUETHBIE 3aJaHUSI HA
rpy0oIMCTIEpCHBIE CUCTEMBI Ha JIUCTIEPCHBIE CUCTEMBI, UCTIOJIb3yEeMbIE B OBITOBOW 1
OCHOBE XMMHUYECKOTO 3KCIIEPUMEHTA  |[IPOU3BOJCTBEHHOMN AEATEIbHOCTH YEJIOBEKA.
6.2 |HccnenoBaHue CBOWCTB HccnenoBath prU3NKO-XUMUUECKUE JlaGopatopHas paboTa (Ha BEIOOD):
JUCIIEPCHBIX CUCTEM CBOICTBA pa3IU4HbIX BUJIOB — IIpuroroBnenue pacTBOpOB;
JUCIIEPCHBIX CUCTEM — HccnenoBanne qUCIIEPCHBIX CUCTEM.
7 HccnenoBarsb cBOMCTBA

Pa3nen 7. KauecTrBeHHbIE
peakuuu o0HapyKeHus
OpPraHv4ecKuX 1
Heopra}mqecm[x BEIIECCTB

OPraHUYeCKUX M HEOPraHMuYeCKHX
BEIECTB C HCII0JIB30BaHHEM
Ka4eCTBEHHbIX peakuui

10




Moayas / Paznen / Tema

PesyabTaT 00yuenust

THIbI OLlEeHOYHBIX MePONPUATHI

7.1 |OGHapyxenue Heoprannueckux |MccienoBats kKadecTBeHHbIE peakuuu |1. JlaboparopHas paboTa (Ha BBIOOD):
KAaTHOHOB U aHUOHOB HEOPraHUUYECKUX BEILECTB — AHaniuTuyeckue peakuuu karuoHos [-VI rpynm;
— AHaIMTUYECKUE peakluy aHHOHOB.
2. IIpakTryeckue 3aJjaHusi Ha COCTaBJICHUE YPAaBHEHUM peaKiuii
oOHapyxeHus1 KaTuoHOB [-VI rpyIin 1 aHWOHOB, B T.4. B
MOJICKYJISPHON U MOHHOU (popmax.
7.2 |OGHapyxenue oprannueckux  |MccienoBats kadecTBeHHble peakuuu |1. Jlaboparopnas pabota (Ha BeIOOD):
BEIIECTB OT/AETbHBIX KJIACCOB C |OPTaHMYECKUX COCAMHEHUN — KayecTBeHHbIE peaklliy Ha OTJENbHBIE KIACChl OPraHUYeCKUX
UCII0JIb30BaHUEM KaUECTBEHHBIX |OTJEIbHBIX KJIACCOB BELIECTB;
peakuun — KauecTBeHHBIN aHAIN3 OPraHUYECKUX COCAVMHEHUH 110
(YHKIMOHATBHBIM TPYyTIIaM.
2. [IpakTuueckue 3a1aHusl HA COCTaBJICHUE KaUYECTBEHHBIX
peaxiuii oOOHapyKEHHsI OPTaHUYECKUX COCTUHEHHIMA
Il | IlpodeccnoHa/ILHO-OPHEHTHPOBAHHOE CO/lepKaHue (CoaepKaHNe MPUKJIATHOTO MOIYJIs1)
8 |Pa3men 8. OuenuBath nocJjiecTBusA ObITOBOH |3ammTa Keiica (c yuerom Oyayuieii npogeccnoHaIbHOM

Xumus B ObITY H
NPOM3BOJACTBEHHOI
AeATeJbHOCTH YeJI0BeKA

U MPOU3BO/ICTBEHHOM 1€ATEIHLHOCTH
YyeJJ0BeKa ¢ MO3HIINKA
IKOJIOTHYECKOH 0€30ImMacCHOCTH

AeSTeIbHOCTH)

Xumus B ObITY U
IIPOM3BO/ICTBEHHOM
NesITeIbHOCTH YeJIOBEKa

O11eHUBAaTh IIOCJIENCTBHS OBLITOBOH U
MIPOU3BOJICTBEHHOU JESITETFHOCTU
YyeJI0BEKA C IMO3UIINHN DKOJIOTHYECKON
0e30macHOCTH

Keiic (c yuerom Oyayiieit nmpodeccuoHaNbHOMN AeATeIbHOCTH)
Bo3MOXHBIE TEMBI KEHCOB:

1. ITorenyienne KIUMaTa 1 BHICBOOOXKIEHUE ra30BBIX THJIPATOB CO
JTHA OKeaHa.

2. Bynyume marepuansl 1Sl aBHa-, MallliHO- U TPUOOPOCTPOCHHUSI.
3. HoBble MaTepuaibl AJisl COTHEUHbIX OaTapeil.
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Ne Mopnyas / Pasnea / Tema PesyabTaT 00yuenust THIbI OLlEeHOYHBIX MePONPUATHI
4. JlekapcTBa Ha OCHOBE PACTUTEIIbHBIX MPEMApaTOB
9.1 |Pa3gen 9.1. UccnenoBanue u |UHTepnpeTHpOBATH XMMHYECKHE 3amuTa y4eOHO0-MCCIeJ0BATEIbCKOr0 MPOEKTAa (€ y4eTOM
XHMHUYECKHH aHAJIN3 00BbEKTOB |[Ipolecchl U ABJIeHUA B Ouocdepe |0Oyaymeil npogeccHOHAIBHOM AeSITeIbHOCTH)
ouochepbl
9.1.1 |OcHoBbI MabOpaTOpPHOU BbINoMHATE TOJHBIA LUK 1. JlabopartopHast padbotra «OCHOBBI 1TaOOPATOPHON MPAKTHKUY.
MPAKTUKU B IPOGECCHOHATIBHBIX |IKCIIEPUMEHTAIBLHOTO UCCIeoBaHus ¢ |2. THUMOBBIE pacyeThl 10 TEMATUKE SKCIIEPUMEHTA.
nabopatopusix coOnrofeHreM mpaBui 6e3omacHoro  |3. 3ajauu Ha BEIUMCIICHUE CPEJIHEr0 3HAYCHHUS
oOpalieHus ¢ BEECTBAMU U AKCIIEPUMEHTAJIbHBIX JIAHHBIX, TOTPEITHOCTH.
n1abopaTOpHBIM 000PYI0BAHUEM 4. TlpencraBneHue pe3yabTaTOB SKCIEPUMEHTA B PA3TUUHON
dbopme (Tabnuiia, rpaduk, OTYET, JOKIIA], IPE3CHTALIHS).
9.1.2 | Xumnueckuii ananu3 mpo0 Bojb! (MccnenoBath XUMHUECKH COCTAB 1. Tect «CBOMCTBA U COCTaB BOAED.

po0 BOJIBI

2. 3ananue «XUMUYECKUN COCTaB BOJBI, TUII BOJABI M CTIOCOOBI €
MPUMEHEHUS» (C UCMOB30BaHUEM HOPMATUBHBIX TOKYMEHTOB).
3. [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKHUE 3aJaHUs Ha
COCTaB BOJbI U CIIOCOOBI BBIPAKEHUS KOHLIEHTPALUH U IepecueT
KOHLEHTpaluH (C UCIOJIb30BaHNEM HOPMATUBHBIX IOKYMEHTOB).
4. JJaboparopHasi paboTa Ha BBIOOD:

— OuncTKa BOABI OT 3arpsi3HEHUN;

— Omnpenenenve pH Boabl U €€ KHCIOTHOCTH;

— Omnpenenenue KeCTKOCTH BOJBI M CIIOCOOBI €€ YCTPaHESHHUS
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Moayas / Paznen / Tema

PesyabTaT 00yuenust

THIbI OLlEeHOYHBIX MePONPUATHI

9.13

XHUMHUYECKUN KOHTPOJIIb
Kau4eCTBa MPOAYKTOB IIUTAHUS

HccnenoBaTh XUMHYECKUH COCTAB
MPOAYKTOB MUTaHUSA

1. Tect «Oprannyeckrie 1 HEOPraHMUECKHUE BEIIECTBA, BXOIAIINE
B COCTaB IIPOJYKTOB ITUTAHU.

2. IlpakTUKO-OpUEHTUPOBAHHBIE 33aHUS 110 KyJIUHAPHON
TEeMaTHUKe.

3. JlabopaTopHas pabota (Ha BEIOOD):

— OOHapy’keHHe HUTPATOB B IPOAYKTaX MUTAHUS;

— HccnenoBanue npoyKTOB MUTAaHUS HA HAJIM4YKE YTIIEBOJOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT) Ha HaJM4KE YIJIE€BOJOB (Kpaxmall,
TII0K03a, caxapo3a)

914

XUMHUYECKU aHaIu3 Mpod
II0OYBBI

HccnenoBaTh, XUMHYECKUH COCTAB
po0 MOYBBI

1. Tect o Teme «XUMHUYECKUIA COCTaB HEOPraHUUECKUX U
OpraHUYECKUX yJI0OpEHUID.

2. 3aganne «B3anMOCBA3b cOCTaBa IMOYBEI, THII IIOYBLI H €€
Ha3HAuYCHU».

3. JJaboparopHas paboTta (Ha BEIOOp):

— OOHapy’keHHe HeOPraHNYECKUX MpUMecel B MpoOax MoYBbI;
— Omnpenenenne pH BogHOMI

BBITSKKU TIOYBBI, €€ KUCIIOTHOCTH U IEJIOYHOCTH

9.15

HccnenoBanue o0bEKTOB
ouocdepsl

HccnenoBath XUMHUECKUN COCTAB
00BeKTOB OHOChEpHl Ha TpUMEpE
MPOJIYKTOB MUTAHUS, BOJIBI U TIOYBBI

VY4eOHo-KccIe10BaTeNIbCKHIIM MPOEKT B 00JIACTH MCCIIeI0BAHUS
00BEKTOB OUOChEPHI.

BO3MO)KHI)IC TEMBI HpOGKTOBI

1. UccnenoBanue coctaBa MUHEPAIBHON BOABI K PEKOMEHJAIIMH
IO €€ UCIIOJIb30BaHHUIO.

2. UccnenoBanue pa3pylaomero 1elCTBUS IPUPOAHONU BOJBI HA
CTPOUTEINbHBIE MaTEPHUAIIBI.
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Moayas / Paznen / Tema

PesyabTaT 00yuenust

THIbI OLlEeHOYHBIX MePONPUATHI

3. CocTaBiieHrEe IPOEKTa IBETHUKA/OTOpoaa/caia B 3aBUCUMOCTH
OT COCTaBa MPOAHAIIM3UPOBAHHBIX MTOYB.

4. CocraBieHue cOalaHCUPOBAHHOTO MEHIO Ha JICHb (HEJEII0) B
3aBHCHMOCTH OT COJEP>KaHUSI XUMUYECKUX MAKpPO U
MHUKPO3JIEMEHTOB B MTPOIYKTAaX MUTAHMUS.

5. UccnenoBanue KauecTBa NUTHEBOM BOJBI.

6. UccnenoBanue nmpoO BOAOIPOBOIHON BOJIBI HA MIPEAMET
YCTPaHEHUS )KECTKOCTH.

7. YCcTpaHEeHUe )KECTKOCTU BOJIbI B CEIIbCKOXO03MCTBEHHOM
JIeATETLHOCTH

9.2

Pa3znea 9.2. UcciienoBanme u
XMMHYECKHIl aHAJIN3 00HLEeKTOB
TexHoc(hepsl

HNHTepnpeTupoBaTh XMMHYECKHE
npoueccsl 1 siBJeHUs B TexHochepe

Y4eOHO-ucc/Ie10BATEIBLCKUH POEKT (€ yu4eToM Oyayiuei
npogeccuoHATbLHOM 1esITeJIbHOCTH)

9.21

OcHOBBI 1a00paTOpHOIA
NPaKTUKU B IPO(ECCHOHATBHBIX
nabopaTopusax

BrITOIHATE TOIHBINA UK
HKCIEPUMEHTATBHOTO UCCIIEOBAHUS C
co0JTI0/IeHHEeM IIPaBUII O€3011acHOr0
oOpaleHus ¢ BeleCTBaMU U
71a0opaTOpHBIM 000pYIOBaHUEM

1. JlabopatopHast padbota «OCHOBHI Ta0OPATOPHON MTPAKTHKUY.
2. TunoBble pacyeThl MO TEMATHKE IKCIIEPUMEHTA.

3. 3aauM Ha BBIUMCIICHUE CPETHErO 3HAYCHHUS
HKCIIEPUMEHTAIbHBIX TaHHBIX, MIOTPEITHOCTH.

4. IlpencraBieHue pe3yIbTaTOB SKCIIEPUMEHTA B PA3THYHON
dbopwme (Tabnuia, rpaduk, OTUET, TOKIIA], IPE3CHTALIHS).
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Moayas / Paznen / Tema

PesyabTaT 00yuenust

THIbI OLlEeHOYHBIX MePONPUATHI

9.2.2

XUMUYECKUH aHAIU3 MPO0
TEXHUYECKOU BOBI

HccnenoBaTh XUMHYECKUH COCTAB
po0 TEXHUYECKOM BOIbI

1. 3agauu Ha ompeieNIeHuE METaNIOB, HEOPTaHUYECKUX AHUOHOB U
OpraHWYECKUX BEILIECTB B TEXHUYECKON BOJE pa3HOTO HA3HAYCHUSI.
2. [IpakTHKO-OpHUEHTHPOBAHHBIC TEOPETHUCCKHUE 3aJaHUs Ha
COCTaB BOJIbI U CITOCOOBI BBIPAXKEHHUSI KOHIICHTPALIUN U TIepECcUeT
KOHIICHTpalui (C UCIOJIb30BaHUEM HOPMATHUBHBIX JOKYMEHTOB).
3. 3amanne « XMMHYECKHH COCTaB TEXHUYSCKOU BOJIBI, THIT BOJBI U
CIocoObI €€ MPUMEHEHHS (C UCIOJIb30BAHUEM HOPMATHBHBIX
JIOKYMEHTOB).

4. JJaboparopnas pabota (Ha BEIOOD):

— Ornpezenienne XJI0pUI0B METOIOM TUTPOBAHMS B TEXHUUECKOU
BOJIE;

— OnpezenieHne )KeCTKOCTH TEXHUYECKON BOABI METOI0M
TUTPOBAHUS

9.2.3

XHUMHUYECKUN KOHTPOIIb
KauecTBa BO3AyXa

HccnegoBaTh COJACPpIKaHUC
YTJICKUCIIOTO I'a3a B BO3AYXE

1. Tect o Teme «XUMHUYECKHI COCTaB aTMOC(EPHOTO BO3AyXa U
BO3/yXa paboueil 30HbI».

2. [IpakTUKO-OpUEHTUPOBAHHBIE 33JaHHSI HA XUMUUECKUN aHAIIN3
coCTaBa BO3/yXa.

3. JlabopaTtopHas pabota «OmnpeneneHnue coaepx aHus
YTIIEKUCIIOTO Ta3a B BO3AYXE

MTOMETIEHUS IKCTIPECC-METOIOM»
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Ne Mopnyas / Pasnea / Tema PesyabTaT 00yuenust THIbI OLlEeHOYHBIX MePONPUATHI
9.2.4 | Xumuueckuii aHanu3 mpod UccnenoBars npoObl MaTepuaioB 1. [IpakTHKO-OPUEHTUPOBAHHBIC 3a/IAHUS IO XUMUYECKOMY
MaTepUaIOB CTPOUTEIIBHO- CTPOUTEIIBHO-PECTABPALIMOHHON aHaJIM3y MPoO MaTepHaIOB CTPOUTEIHHO-PECTABPAIIHOHHOMN
pecTaBpallMOHHON J1€ATEIbHOCTH |1€ATEIbHOCTH U 1U3aiiHa JIeATEIbHOCTH U IU3aiiHa.
U au3aiiHa 2. JJaboparopHnas pabota (Ha BEIOOD):
— W3roroBienue kpacok (1moadop MUTMEHTOB U CBSI3bIBAIOIINX
BEIIIECTB);
— HMcenenoBanue CBOMCTB BSYKYIIMX BEIIECTB HA IPUMEPE THIICA
9.2.5 |MccnenoBanue 00bEKTOB HccnenoBaTh XUMUYECKUM COCTAB VY4eOHo-HccIe10BaTeNIbCKHM MPOEKT B 00JIACTH MCCIIeI0BAHUS

TeXHOC(EPHI

00BEKTOB TEXHOC(EPHI HA TPUMEPE
TEXHUYECKOHN BOJIbI U MAaTEPUAIIOB
CTPOUTEIBLHO-PECTABPALIMOHHOMN
JIEATENIbHOCTU U JU3aiiHa

00BEKTOB TEXHOC(hEPHI.

Bo3MoxHBIE TEMBI TIPOSKTOB:

1. KoHTpoJIb KauecTBa TEXHUIECKOW BOJIBI Pa3HBIX BHJIOB B
cootBeTcTBUU ¢ MeToaukamu 1o ['OCT.

2. Co3zlaHue 1eKOpaTUBHOM MITYKaTypKH.

3. [TurMeHTHI B U3AENMUSAX U3 CTEKIIA.

4. UccnenoBanue pa3pymiaroniero A1eicTBrs BOAbI Ha
CTPOUTENIbHBIE MaTEePHAIIBI.

5. OneHka cocTosTHUS BO3/ayXa paboueli 30HbI CIIeUanncTa
(TexHomora, CTpOUTENS | T.II., C y4eTOM 00JacTu
poeCCHOHAIBHON JEATETHHOCTH) B COOTBETCTBUU C
HOPMAaTUBHBIMH JIOKyMEHTAMU
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2. OneHoYHbIe CPeCTBA M0 AMCUMILINHE «XUMUD)

2.1. OuneHo4HbIe CpeACTBA TEKYLIero KOHTPOJIS 10 TUCHUIINHE « XUMUS»

Texymuii KOHTPOIb PpPE3yJbTaTOB OOYYEHHsS MOXKHO OCYHICCTBISATh PA3IMYHBIMU
METOJIaMU W C TIOMOINBIO PA3JIMYHBIX OICHOYHBIX cpeAcTB. llo mucuurmianae «XuUMHUS» B
KAaueCTBE CPEJICTB TEKYIIETO KOHTPOJIS MPUMEHSIOTCS BONPOCHI ISl OpraHU3allid YCTHOTO H
MMMCBMEHHOT0 OIPOCca, CUCTEMBI 3aJJaHHI B TECTOBOM GopMe, 3a/1a4i U yIPaXKHEHHUs, TPAKTUKO-
OpUEHTHPOBaHHbIE 3aJaHus (TEOpETHUYECKHEe, pacueTHbIe, CHUTYalMOHHBIE), JIabopaTOpHbIE
paboThl U ApyTHE OLIEHOUHbIE MeponpusiTus. Hike npuBeneM npuMepbl HEKOTOPBIX U3 HUX.

2.1.1. Cucrembl 3a1aHuii B TecTOBOI hopme

Cuctema 3amaHuii B TECTOBOH (hopMe — 3TO cojaeprkaTeNbHasi CHCTEMa, OXBAaThIBAIOIIAs
B3aMMOCBSI3aHHBIC AIEMEHTHI 3HAHUH. B oTIu4Me OT TeCTOB, B CUCTEMax 3aJlaHU BEPOSTHOCTD
MPAaBUIILHOTO OTBETA Ha MOCIEAYIOIIEE 33/1aHUE MOXKET 3aBUCETh OT BEPOSITHOCTH IPABUIBHOTO
OTBETa Ha MPEAbLAYIINE 331aHus.

Jlis Toro 4troObl HAa OJHOM COAEPKATETBHOM MaTepHhalieé MOKHO OBUIO COCTaBUTH
HECKOJIbKO BapHaHTOB TeCTa, KOHCTPYHPYIOT 0a3y 3amaHuii B TectoBoil dopme. Ecnu ectb
KOMITBIOTEPHBIE TPOrpaMMBbl T'€HEpAllUU TECTOB, TO B MPOrPaMMy CO3JIaHUSI TECTa BBOJUTCS
0aza, BKJIIOYaromas B ce0s mapauiebHbIe 0 COIEPIKAHUI0 U TPYAHOCTH BapUAHTHI OJTHOTO U
TOTO e 33aJJaHus. DTO O3HAYaeT, YTO MPOBEpPKA 3HAHHS TPU3HAKOB, CBOMCTB, COCTaBa, (yHKIINN
OJTHOTUITHBIX OOBEKTOB MOKET OBITH OpraHM30BaHa Ha 0a3e OJAHOTO M TOTO K€ 3aJaHus,
MEHSIOIIETO0 B CBOEM TEKCTE TOJBKO Ha3BaHHE JTUX OOBEKTOB. DTH 3aJaHUS HA3BIBAIOT
(daceTHBIMU, T.€. UMCIOIIIMMH ITEPEMCHHBIC dJICMCHTHI.

[IpuBenemM mpumep cucTeMbl 3aJaHUl B TECTOBOM (opme, BKItouaromieil (aceTHbie
3ananus (paceTsl B 33JaHUU 3aKJIIOUEHBI B (PUTYypHBIE CKOOKH).

HazBanune TeMbl Tema 1.1 «CTpOCHI/Ie ATOMOB XMMHUYCCKHUX 3JICMCHTOB U
npupona XUMHYECKOU CBI3H»

PesynbTar 00yuenus CoctaBmaTh xXuMHYeckue (OpMysbl COCIUHEHHH B
COOTBETCTBUM CO CTENEHBIO OKHUCICHUS XUMHUYECKHX
AJIEMEHTOB, UCXOIA u3 BaJICHTHOCTH "
ANIEKTPOOTPHULATETLHOCTU

OO01re KOMIIETEHIIUNA OK 01

Bbi0epuTe o1MH NpaBUIIbHBIN OTBET:
1. Atomsbl C 1 Si UMEIOT OIMHAKOBOE YHCJIO:
A) HEUTPOHOB B si/Ipe
b) sHeprernueckux ypoBHei
B) a51eKTpOHOB Ha BHEIIHEM YHEPTETHUECKOM YPOBHE
I') anexTpoHoB
2. B psany xummnueckux snemeHToB Li—-Be—B—C metanmnnueckue cBoiicTBa:
A) ycunusarorcs
b) ocmabeBarot
B) He mensttoTcs
I') u3MeHst0TCS NepruoIM4ecKu
17



3. K s-nieMeHTaM OTHOCUTCS:

A)K

b) S

B) Fe

I') Br

4. Ilytem coenrHeHUs1 aTOMOB 11071 HOMepoM 11 1 17 oOpaszyercst BEImEeCTBO ¢
XUMHYECKOH CBSI3bIO:

A) noHHOM

b) koBasieHTHOM TTOJISIPHOM

B) xoBasnieHTHOM HEMOMSIPHON

I') MmeTannmueckoi

5. {KOJIIMYECTBO AIEKTPOHOB B aTOME; KOJIMUYECTBO SHEPTETUYECKUX YPOBHEH; KOJIHMUECTBO
9JIGKTPOHOB Ha TOCJIEHEM YHEPIeTHYECKOM YpPOBHE;, KOJMUYECTBO IMPOTOHOB B SApE aToMa}
COOTBETCTBYET

A) HOMepy nepuoa

b) Homepy rpynmsi

B) nopsinkoBomy HOMEpY

6.{xmopuny 6apus, ammMasy, aMMUaKy, CEpPHOU KUCIIOTE } COOTBETCTBYET

A) WOHHAsI XUMHYECKas CBS3h

b) xoBaneHTHAS MOJIIpHAS XUMUYECKas CBS3b

B) xoBasicHTHAs HEMOJIIPHAS] XUMUYIECKAsl CBSI3b

7. {cBs3b, OOpa30BaHHas 3a cUeT 00pa30BaHUs OOLIUX JICKTPOHHBIX Iap; CBA3b,
o0Opa3oBaHHas 3a cueT 0000IIECTBICHUS BAJIEHTHBIX JIEKTPOHOB; CBSI3b, 00pa30BaHHAs 33 CUET
ANEKTPOCTATUYECKUX CUJT IPUTSKEHHSI} Ha3bIBACTCS

A) HOHHOM

b) metannuueckoi

B) xoBanentHoit

8. {B MopsiIKe BO3pACTaHUS METAJUIMIECKUX CBOMCTB; B MOPSAKE YOBIBAaHHS pajyca
aTOMOB; B TIOPS/IKE BO3PACTaHMs KHCIOTHBIX CBOICTB JIETyYUX BOJIOPOIHBIX
COEIMHEHUH | DIIEMEHTHI PACIIONIOKEHBI B PSIY

A) K, Ca, Sc

b) Al, Mg, Na

B)F,CL 1

9. Kakoe u3 cyxaeHuit BepHo aiist aneMeHToB { VA rpynmnsl , [IVA rpynnsl, [A rpynmns}

A) obmas popmyia neTydero BogopoaHoro coeaqunenus RH4

b) He 00pa3yroT aeTy4nx BOJAOPOAHBIX COEAUHEHUN

B) 10 3aBepiiieHust JHEPTETHUECKOTO YPOBHS HE XBATAET TPEX IIEKTPOHOB

10. Cpenu Berects, ykazanusix B psay {NHs, Oz, HCI, SO2; CaO, HNO3, Cl2, CO2;
H2S04, HI, CuCI2, CH4, NH3} koin4ecTBO COCTUHEHUI C KOBAJICHTHOW TMOJISIPHON CBSI3bIO
paBHO

A) Tpem

b) nBym

B) gyetbipem

11. Xumuueckas cB3b B MOJIEKYJIax {030HA U XJIOpUAA KaJIbLIUs; CEPHON KUCIIOTHI U
XJIOpHU/Ia aMMOHWSI; CEPHOI KHCIIOTHI M 030Ha} COOTBETCTBEHHO
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A) KoBaJIeHTHAas TOJISIPHASL Y MOHHAS

b) koBasieHTHas mOJNsipHAsi U KOBAJICHTHAs HETIOISpHAs

B) xoBasieHTHas HenoJsipHasi U NOHHAs

Kak BuAHO W3 TpUBEACHHOrO TNpuMepa, Kaxaoe (aceTHOE 3aJaHUE MOXKET OBITh
peoOpa3oBaHO B HECKOJIBKO PA3JIMYHBIX BAPHAHTOB OJTHOTO 33/IaHUSI TECTOBOU cucTeMbl. [Ipu
OpraHu3aly aBTOMaTU3UPOBAHHOIO TEKYIIETO KOHTPOJISI OSIBIISAETCSA BO3MOKHOCTh T'€HEPALIUU
00JIBIIOr0 KOJMYECTBAa BapUaHTOB TECTa, MPU 3TOM 3aJaHUs, MOJydyeHHbIe U3 (acera, OyayT
NapajuieJIbHbl 0 COACPIKAHUIO U TPYIHOCTH.

2.1.2. llpakTHyecKue 3a1aHUS U 3a1a4M

[IpakTnueckue 3aiaHusg W 3aJa4yM, 4acTO MCHOJIb3yEMbIE B KAYECTBE JUJAKTUYECKUX
CPEACTB B €CTECTBEHHOHAYYHBIX JAMCHUIUIMHAX, TAaKXKE MOTYT OBITh (paceTHbIMH. B0O3MOXHO
NpUMEHEHHE 33Ja4 ¢ BapuaHTaMU OTBETa Il yJ0OCTBa OpraHU3alyy aBTOMATH3UPOBAHHOTO
KOHTPOJISL.

[IpakTrueckue 3a7aHus U 3aJ1a4d IPEICTABIICHBI B pa3eiax:

1. OcHoOBBI cTpoeHHsI BelleCTBA — 33aJaud Ha COCTABICHHE XHMHUYECKUX (QOopMyI
JIByXaTOMHBIX COeIMHEHUH (OKCUIIOB, CYIb(PUIOB, TUAPUIOB U T.I1.).

2. XuMH4ecKre peakuuu

2.1. 3amaum Ha COCTaBJICHUE YPABHEHUM PEaKIUii: COSAMHEHUS, 3aMEIIICHUS, PA3JIOKECHUS,
0o0MEHa 1 peakluii C y4acTHeM KOMIUIEKCHBIX COSAMHEHUH (Ha MpUMepe THAPOKCOKOMILIEKCOB
QIIOMHHMS ¥ 1IUHKA); OKUCIIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKLU C NCIOJIb30BAHUEM METO/1a
NEKTPOHHOro  0ajaHca; C  y4yaCTHEM KOMIUIEKCHBIX COEJUHEHMH (Ha  mpumepe
TUIPOKCOKOMITJIEKCOB IIMHKA U aTFOMUHUS).

2.2. 3ajaun Ha pacyeT KOJMYECTBEHHBIX XapaKTEPUCTUK MPOAYKTa PEaKILUU COCINHEHHUS;
MaccoBOM WJIM OOBEMHON JOJIM BBIXOJA MPOJIYKTAa PEAKLUUU COCTUHEHUS OT TEOPETHUYECKH
BO3MOXXHOTO; OOBEMHBIX OTHOIIEHUN Ta30B; KOJIUYECTBEHHBIX XapaKTEPUCTUK HCXOJHBIX
BEIIECTB U MPOJIYKTOB peakIiH; Macchl (00beM, KOIMYECTBO BEIIECTBA) MPOAYKTa PEaKIUy,
€CJIM OJTHO U3 BELIECTB JaHO B BUJI€ PACTBOPA C OIPEIECICHHON MacCOBOM J0JI€i pacCTBOPEHHOTO
BELIECTBA.

2.3. 3agaHus Ha COCTaBJICHHE MOJIEKYJISIPHBIX U MOHHBIX PEaKIMH C y4acTHEM OKCHUJOB,
KHUCJIOT, OCHOBAHUI M COJIEH, HOHHBIX PEAKIUN THUAPOJIM3a COJEH, YCTAHOBJIECHUE U3MEHEHHS
KHCIIOTHOCTH CPENBI.

3. CTpoeHne U CBOMCTBA HEOPTaHNYECKUX BeleCTB

3.1 3amaun Ha pacyeT MaccoBOM J0JIM (MAcchl) XUMHUYECKOTO 3JIEMEHTa (COCTUHEHNUs) B
MoOJIeKyJe (CMECH).

3.2. Ilpaktuueckue 3agaHusl MO KiIacCUPUKALMU, HOMEHKIAType U XHUMHUYECKUM
(dhopMysiaM HEOPraHUYECKUX BEIIECTB PA3IUYHBIX KIaCcCOB.

3.3. IlpakThueckue 3aJaHHsl Ha OINpPEIEICHHE XUMHUYECKON AKTUBHOCTH BEIECTB B
3aBHCHMOCTH BH/Ia XUMHUECKOH CBSI3U U THIA KPUCTAIITNYECKON PEIIeTKH.

3.4. 3ajaHus Ha COCTABJICHUE YPAaBHEHUM XMMUYECKUX PEAKLIUN C yYaCTUEM MPOCTHIX U
CIIO)KHBIX HEOPraHWYECKMX BEIECTB: OKCHIOB METAJIOB, HEMETAIJIOB M aM(OTepHBIX
9JIEMEHTOB;  HEOPraHWYECKUX  KHUCIOT, OCHOBaHMA U  aM(OTEpHBIX T'HJIPOKCHUJIOB,
HEOPTraHMYECKUX COJIeH, XapaKTepU3yIOIUX UX CBOMCTBA M CITOCOOBI MOTyUeHHS.

4. CTpoeHHe U CBOMCTBA OPraHMYeCKUX BelleCTB

4.1. 3aganust Ha cocTaBJIeHHE Ha3BaHUI OPraHMYECKUX COEAMHEHUN IO TPUBUAIILHOM MK
MEKTYHAPOJHON CUCTEMaTHYECKO HOMEHKIIATYPE;
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4.2. 3agaHus Ha COCTaBIICHHE TIOJHBIX M COKPAIICHHBIX CTPYKTYPHBIX (OpMYIT
OpPraHUYECKUX BEUIECTB OTAEIbHBIX KIaCCOB.

4.3. 3amaum Ha oTpeieICHIE MPOCTeHIel PopMyITbl OPraHUYECKON MOJICKYJIBI, UCXOIS U3
3J€MEHTHOTO cocTana (B %).

4.5. 3amaHus Ha COCTaBJICHME YpPaBHEHUN XMMHMUYECKHX pEakUud C ydacTHeM
OpraHMYECKUX BEUIECTB HA OCHOBAaHUU UX COCTaBA U CTPOCHHS.

4.6. 3amaHus Ha COCTABJICHUE YPABHEHUW XMUMHUYECKUX PEAKIUH, WILTIOCTPUPYIOIIUX
XUMHUYECKHE CBOMCTBA C yYETOM MEXAaHMU3MOB IPOTEKaHUS JAHHBIX PEAaKLMl U T€HETHYECKOU
CBSA3U OPraHUYECKUX BELIECTB PA3HBIX KJIACCOB.

4.7. PacueTHbIe 3374 110 YPABHEHUSIM PEAKIUN C yYacTUEM OPraHUYeCKUX BEIECTB.

5. KuHernueckme ¥ TepMOAMHAMHMYECKHME 3aKOHOMEPHOCTH IPOTEKaHUS
XUMHYECKHX pPeaKkuuid

5.1 IlpakTHueckue 3aJaHUsl Ha OLIEHKY M3MEHEHUS CKOPOCTH XMMHUYECKOW peakuuu U
HalpaBJICHUsI CMELIEHUsI PaBHOBECHUS C UCIIONIb30BaHueM npuHuumna Jle-Illarense.

5.2 3agauu Ha pacyeThl TEIIOBBIX A(P(HEKTOB XUMUUECKUX PEaKIUi U OMpeiesieHne TUla
peakuuu (o TermtoBoMy 3PEeKTy: 3K30- U SHAOTEPMUUYECKUE).

6. IucnepcHble cuCTEMBI

6.1. 3agaun Ha IPUTOTOBIIEHUE PACTBOPOB.

7. KadecTBeHHble peakuuu OOHAPY:KeHUS! OPraHUYeCKHX M HEOPraHU4ecCKUux
BellecTB

7.1. IlpakTHueckue 3a/laHusl Ha COCTAaBJIEHUE YPAaBHEHUH peakuil 00HapyKEeHUsI KATUOHOB
|-VI rpynm u aHHOHOB, B T.4. B MOJICKYJISIPHON M MOHHOM (hopmax.

7.2. IlpakTuueckue 3aJaHHs Ha COCTABIICHHE KAuECTBEHHBIX pEaKIUil OOHapyKeHUS
OpPraHUYECKUX COEANHEHUN.

9.1. UccnenoBanue H XUMHYECKHH aHAIH3 00beKTOB OHochepsbl

1. TunoBble pacyeThl IO TEMATUKE SKCIIEPUMEHTA.

2. 3amauM Ha BBIYMCIIEHHWE CpPEAHET0 3HAYEHUS HSKCIEPUMEHTAIbHBIX JAaHHBIX,
MOTPEIIHOCTH.

3. 3aganue «XUMHUYECKHUU COCTaB BOJbI, THUIl BOJBI U CIIOCOOBI €€ TPUMEHEHUs» (C
HCIOJIb30BAHNEM HOPMATUBHBIX JTOKYMEHTOB).

4. 3ananue «B3anMocCBsA3b COCTaBA MOYBBI, TUII TIOYBBI U €€ Ha3HAUCHUS.

9.2. UccnenoBanue U XUMHYECKHH aHAJIN3 00bEKTOB TeXHOCHepbI

1. TunoBble pacyeThl IO TEMATUKE SKCIIEPUMEHTA.

2. 3agauM Ha BBIYMCIEHHE CPEJHEr0o 3HAYEHHS] SKCIEPUMEHTAIbHBIX JIAHHBIX,
MOTPEIIHOCTH.

3. 3ajmaun Ha ompejAesieHHe METAJIOB, HEOPraHMYEeCKMX AaHHOHOB U OPraHUYECKHX
BEILIECTB B TEXHUYECKON BOJIE Pa3HOTO Ha3HAYEHUSI.

4, 3amanne «XUMHYECKHH COCTaB TEXHUYECKOM BOJBI, THUI BOJLI U CIOCOOBI €€
MPUMEHEHUs» (C UCIIOJIb30BAaHUEM HOPMATUBHBIX JOKYMEHTOB).

IIpumepsl 32124 M0 pa3HbBIM TeMaM JUCHUNIMHBI

I. C BapnanTamMu 0TBeTOB

1. B peakuuto, TepmMoxumMuieckoe ypaBHeHune Kotopoit S + Oz = SOz + 297 x/Ik, BcTynuia
cepa macco 1 r. Konu4ecTBo TEIIOTHI, BBIIEIUBIIEECS IPA 3TOM, PABHO:

A) 9,28 xJIx

b) 74,25 x]JIx
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B) 29,7 xJIx

2. YKaxuTe coJib, BOAHBIA PACTBOP KOTOPOU UMEET LIEIOYHYIO CPEeay

A) cynbdar xanus

b) xnopua amomunus

B) xapOonart xanus

3. Onpenenure Ha3BaHUE BEILECTBA, INIaBHAsI LEIIb KOTOPOT'O COCTOUT U3 YEThIPEX aTOMOB
yIiepoJia, COAEPKUT KapOOKCUIIbHYIO I'PYIIITY U OAHY JBOWHYIO CBSI3b, @ TAK)KE paJuKajbl METHII
U 3TUIL.

A) 3-metni-3-3Tun0yTeH-3-0Bast KUCI0Ta

b) 3-metun-2-3tunbyren-3-oBas KHCIOTa

B) 2-metun-3-3tunbyren-3-oBas Kuciaora

daceTHble 321241

4. CocTtaBbTe XMMHUYECKHE (POPMYIIBI IBYXaTOMHBIX COEAMHEHHH: {CHIUIM] KaJblIus,
ruapua 6apusi, cynbdua xenesa (I1I), okecun azora (II), oxcua amomunus, xnopun xenesa (II),
Hutpun 6apus, okcug prytH (I), okcun cyposmsl (V); okcua meau (I), xnopua prytu (I1), Hutpua
KaJusl, CWIMLUA MarHus, ruapuj amoMunus, cyiabdun csunua (II), 6pomun nuHka, okcun
yraepoaa (II), okcun xnopa (V); autpug Hatpus, noaun meau (I), okenn xpoma (1), okcua a3ota
(V), runpun varpus, xiopuz xpoma (II1), okcun xanusi, okcua moimbska (I11), cynshun nuaka}.

5. Ilpu B3aumoneiictBun {40; 20; 35} r cmecu {cepedpa U IIMHKA; IUHKA U MEAH; MEU U
&Kejle3a} € COJIIHOM KUCIoTOM BblIenwioch {6,72; 2,24; 5,6} 1 rasa (H.y.). Omnpenenure
MaccoBYI0 10110 (B %) {IIMHKA; MEJH; ’Kejie3a} B CMECH.

6.YpaBHANTE OKUCIUTEILHO-BOCCTAHOBUTENIBHYIO PEAKIIUIO

{MnO2 + H2SO4 = MnSO4 + O2 + H20;

Zn + K2Cr207 + H2SO04 = ZnSO4 + Cr2(S04)3 + K2SO4 + H20;

KCIOs + S = KCI + SO2} MeTonoM 35IeKTpPOHHOTO OaliaHca; ONMpeelIUTe OKUCIUTENb U
BOCCTAHOBHUTEIIb.

7. Omnpenenute MOJEKYJSIPHYIO (GopMyiy yrieBojoponaa, coaepxkaiiero {80%; 85,7%;
75%} yraepona. OTHOcUTENbHas IUIOTHOCTh IapOB BEILIECTBA IO {BOJOPOAY; BO3AYXY;
kuciopony} pasua {15; 1,931; 0,5}.

A) C4Hs

b) C2Hs

B) CH4

BonpocureibHbie (pOPMYTHPOBKH:

8. Kakast macca ykCycCHON KHCIIOTBI IOTpeOyeTcst Ul CUHTe3a dThiarerata maccoi 140,8
r. Boixon a¢upa npumute paBHbIM 80% OT TEOPETHUECKH BO3ZMOXKHOTO.

9. KakuM peakTMBOM MOXHO OTJIMYWTBH TIULEPUH OT IIOKO03bI? COCTaBbTE YpaBHEHHE
Ka4eCTBEHHOW PeakIny JUIsl OOHAPYKEHUSI MHOTOATOMHBIX CITUPTOB Ha IIPUMEPE TIIHIIEPHUHA.

10. C moMoIpi0 Kakoro peakTuBa MOXHO pacno3HaTh ranoreHug-uousl (Cl-, Br-, 1-)?
CocraBbTe ypaBHEHHs KaUeCTBEHHBIX PEaKIUil B MOJEKYJISIpHOW M MOHHOU (opmax. YKakuTe
MPU3HAKY PEAKLIUH.

3amaun, Kak W Jpyrue TUAAKTUYECKHE 33aJaHusi, MOTYT BBIIOJHATH OOYYalollyl0 MU
KOHTPOJHUPYIOILYI0 (YHKIMHU. Perenne 3a1a4 MOXKET OCYIIECTBIATHCS HA PA3IUYHBIX THIIAX U
JTarnax 3aHATHH.
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2.1.3. IIpaKkTMKO-OPHMEHTHPOBAHHbBIE 3a]aHUS

[TpakTHKO-OPUEHTUPOBAHHBIE 3alaHus (KaK TEOPEeTUYECKUE, TaK U pPaCUETHbHIC),
HaNpaBJICHbl Ha Pa3BUTHE PE3yJbTATOB OOYYEHHS OCHOBHOTO MOAyJis (pasmensl: « OCHOBBI
CTpoeHHs BemecTBay, «CTpOCHHE M CBOWCTBA HEOPTaHUYECKUX / OPTaHHMYECKHUX BEIIECTBY,
«Kunetnueckue v TepMOJUHAMUYECKHE 3aKOHOMEPHOCTH MTPOTEKAHUS XUMUYCCKUX PEAKIIHII»,
«/lucnepcHble CUCTEMB») U BBIBICHHE XUMHYECKOH CYIIHOCTH OOBEKTOB MPUPOJIBL,
MIPOU3BOJICTBA U ObITa, C KOTOPHIMH YEJIOBEK B3aMMOJIEHCTBYET B IMpoOIecce MPAKTUYECKOM
JEATETbHOCTH (MMPUKIIATHON MOJIYJIb).

[IpakTUKO-OpHUEHTUPOBAHHbIE 3aJaHUsl MOXHO ONPENCIUTh KaK IeJaroruyecku
nepepaboTaHHbli  (hparMeHT TPOPECCHOHATBHOW  JesaTeNbHOCTH — crenuanucra.  OHu
pa3pabarhIBarOTCS IS TPOBEPKU 3HAHUW M YMEHUH OOydYaroImuxcs JCHCTBOBAaTh B
MPAKTUYECKUX, HETHUNHYHBIX, OKCTPEMAIbHBIX W JPYrUX CHTyarusx. lIpu u3ydeHHH
JTUCIUILTAHBI « XUMES TPAKTHKO-OPUEHTUPOBAHHBIC 3a/IaHUS IPUMCHSIOTCS [T aKTUBH3AINH
y4eOHO-TI03HABATEILHON JIEATEIBHOCTH 00YYarOIIUXCS IMYyTEM «IOTPYKEHHUS» UX B TMPOOIEMBI
XUMHYECKUX HCCJIEeIOBAaHUI, BO3HUKABIIMX B HCTOPUU PA3BUTHUA HAYKH, WU HMEIOIINX
MPAKTUYECKOE 3HAYCHHE IS YeJIOBEKa.

[IpuBeneM mpuMepsl MPaKTUKO-OPUEHTUPOBAHHBIX 3a7aHuil Mo pasnenam «CTpoeHue u
CBOWCTBA HEOPTAaHMYECKHX BEIIeCTB», «CTPOCHUE U CBOWCTBA OPTAaHMYECKHUX BEIICCTBY.

1. KapOoxkcurepanus

HasBanune TeMbl Tema 3.3. «IIpou3BOACTBO HEOPTaHUYECKUX BEILECTB.
3Ha4YeHrE U IPUMEHEHHE B OBITY M Ha TIPOU3BOJICTBEY

PesynbpraT 00yueHus O060CHOBBIBATH 3HAUECHUE U IPUMEHEHUE HEOPTAaHUYECKUX
BELIECTB B OBITOBOM M MPOM3BOJCTBEHHON JESATEIbHOCTH
4eJI0BeKa UX (PM3UKO-XUMHUECKUMH CBOMCTBaMU

OO01Ire KOMIIETeHITUU OK 01, OK 02

A 3HaKOMO JI BaM IIOHSATHE «KapOoKcuTepanus»? B TepaneBTHUECKUX LEIsIX UCTIOIb3YIOT
razoo0pasHoe BemiectBo. [lo 3Toil mpuuMHE MOAOOHYIO METOIMKY HA3bIBAIOT «Ta30BBIMH
yKOJaMM». DTa METOJUKA HCIOJIb3YeTCs JUIsl JICYEHUS] CepAECYHO-COCYIUCTBIX 3a00JIeBaHMH,
MOBBILLIEHUS 3JJACTUYHOCTH KOXKHU. [IOBbIIEHNE coJepKaHUsl 3TOrO ra3a B KPOBU T'OBOPUT O
HEKayeCTBEHHONW (yHKIMHU KpoBU. CamMoe yIUBUTEIBHOE, YTO OHO MCIIONB3YETCS B TBEPIOM
BUJI€ B THILEBON MPOMBIIIJICHHOCTH JUIsl XpaHEHUS U INEPEeBO3KU MPOAYKTOB: PBIOBI, Msca,
MOPO>KEHOTO.

3ananue

Bbi0epuTe o1MH NpaBUIIbHBIN OTBET:

1. O xakoM BenecTBe UIET pedb?

A) yriexkucinelii ra3

b) kucnopon

B) ammuax

2. KakumMu XuMHUYEeCKUMH CBOMCTBAMH 00J1a1aE€T DTO BEIIECTBO?

A) KUCIOTHBIMU

b) ocHOBHBIMI

B) amdoTepubiMU

3. C ueM MOXEeT BCTynaTh BO B3aUMOJIEHCTBHE?
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A) ¢ BOJIOM, OCHOBHBIMH OKCHJIAMH, IIIEJI0YaMHU, HEKOTOPHIMHU COJISIMHU

b) ¢ Bogoii, KUCIIOTHBIMU OKCUAAMHU, II€T0YaMU, HEKOTOPBIMH COJISIMU

B) ¢ BO10i1, KUCIIOTHBIMU OKCHJAMU, KUCIOTAMH, HEKOTOPBIMH COJISIMU

4. C moMOIIIbIO KaKOTO BEIIECTBA €r0 MOXKHO OOHAPYKHUTH?

A) dbenondranenna
b) 6pomHOIi BOIBI

B) u3BecTkoBOI BOJIBI

5. HpI/IBe,I[I/ITe (baKTBI, KOTOPBIC NOKA3BIBAIOT OTPHULATCIBHOC BIIMAHUEC 3TOI'O rra3da Ha
}KCJ'Iy,I[OLIHO-KI/II_HGIIHHﬁ TpaKT 4€JIOBCKaA.

2. IloBapeHHas coJ1b

HasBanue temnl

Tema 3.3. «IIpou3BoOACTBO HEOPTaHUYECKUX BEILLIECTB.
3Ha4yeHue U IPUMEHEHHE B OBITY M HA TIPOU3BOJICTBEY

PesynbpraT 00yueHus

OO00CHOBBIBAaTh 3HAUCHHE U MNPUMCHCHUC HCOPIraHUYCCKHUX
BC€IICCTB B OBITOBOM U HpOHSBOI{CTB@HHOfI JACATCIIBHOCTH
YCJIOBCKA UX (1)I/ISI/IKO'XI/IMI/I‘{CCKI/IMI/I CBOMCTBaAMH

OO01me KOMIIETEHIIUNA

OK 01, OK 02

N3BecTHO, uTO B Mupe A00bIBaeTcs npumMepHo 100 MIITHOHOB TOHH MOBAPEHHON COJIU B
ro. Ha nuiieBbie HYX/IbI pacXoIyeTcst OKOJIO OJIHOM YeTBEPTOM YyacTH 3Toro konuuectsa. Kyna

KC UACT OCTaJIbHAaA COJIB?

HOBapeHHaH COJIb COBCPLICHHO HeO6XO,I[I/IMa IIpHU IIPOU3BOACTBC MIACHBLIX H pLI6HI>IX

KOHCEPBOB, OHa MCIOJb3YETCd B METAUIyprU4ecKOW OTpaciad MPOMBILUIEHHOCTH, IpH

O6pa6OTK€ MCXOB U Pa3IMYHBIX KOX, B MIPOLCCCC MPUTOTOBJICHUA MblJI4, UACT AJIA IMOJTYYCHUS

KaJIbUUHUPOBAHHOM co/bl, NpuMeHseTcs B MeaunuHe. OCHOBHOM mNOTpeOUTENb CONU —

XMUMHYECKas OTPACIIb IPOMBIIUIEHHOCTH. B 3T0H 001acTi NCHOIB3YETCsl HE TOJIBKO cama COJlb,

HO U 2JIEMEHTHI, COCTABIIOIIME €€. B mpolecce 2I€KTpoan3a €e pacTBOpa MOIy4aroT XJIop,
BOAOPOJ U eakui Hatp. M3 pacTBopa €1Koro HaTpa MOJy4yaroT TBEPAYIO ILENO0Yb — KAyCTHK.
CoenuHsst BOOOPOJ € XJIOPOM, IOJYUaIOT COJITHYIO KUCIIOTY.

3agaHue: cOCTaBbTEe YPABHEHHS, ONNMCAHHBIX B TEKCTE PeaKIHii.

3. AueTrujieH

HasBanue teMnl

Tema 3.3. «IIpou3BOACTBO HEOPTAaHUYECKUX BEIECTB.
3HaueHue u MMPUMCHCHHUEC B 6I>ITy " Ha IMPOU3BOACTBC»

PesynbTar 00yuenus

OOGO0CHOBBIBaThH 3HAYEHNE U TPUMEHEHNE HEOPTAHMUECKUX
BEIIECTB B OBITOBOM M MPOU3BOACTBEHHOU JEATEITHHOCTH
YeJIoBeKa UX PU3MKO-XUMUUYECKHUMH CBOMCTBAMU

OO01me KOMIIETEHIINNA

OK 01, OK 02

O,Z[HI/IM N3 CaMbIX pacClpOCTpPaHCHHBIX CII0CO00B CBApKU IUJIABJICHHUEM SABJIACTCA Ira30Bas
CBapKa, KOTOpas MNpOU3BOAUTCA C 06pa3OBaHI/ICM ra3oBOoro IJiaMCHHW B KaHajlaX CB&pO‘-IHOﬁ
TOpPCIIKH. O6paBOBaHI/IC ra3oCcBapoO4YHoOro IUiaMeHu HEBO3MOXKHO 0e3 rasa alCTUJICHA.
TexHu4ecKuil alieTUICH MOJIy4aroT U3 Kap61/ma KaJIbII .

3ananne
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1. O0BsicHUTE, KaKkoi (HPU3MYECKUN TOKa3aTesb MO3BOJISAET MCIOIb30BaTh AllETUIICH IS
CBapOYHBIX paboT;

2. CocraBbTe YypaBHEHUE PEAKLIUU NIOJyUYEHUs alleTUIICHA;

3. CocTaBbTe YpaBHEHHE PEAKIIUU TOPEHUS alleTUIICHA;

4. Bpruucnute 00BEM aneTHIICHA MOJYYEHHOTO W3 KapOuja Kaimblms Mmaccoil 128 ,
coaepxaiiero 5% mnpuMmecel, eciau BbIXOJ aneTuieHa coctaBisieT 80% OT TeopeTH4ecKH
BO3MOKHOTO.

4. MoJjiouHasi KHCJI0TA

Hassanue teMEbl Tema 4.3. «Oprannyeckue BeUIeCTBa B
JKU3HEACSTEIbHOCTH YesioBeka. [Ipons3BoacTBo u
MIPUMEHEHHE OPTaHUYECKUX BEUIECTB B
MPOMBIIIUICHHOCTH»

PesynbpraT 00yueHus O00CHOBBIBaTh 3HAYEHUE U NPUMEHEHUE OPTaHUYECKUX
BELIECTB B OBITOBOM M IPOM3BOJCTBEHHOM JESATEIBHOCTH
4eJI0BEeKa UX (PU3UKO-XUMHUYECKUMH CBOMCTBaMU

OO01me KOMIIETCHIINT OK 01, OK 02

[TpoMexyTOUYHBIM MPOAYKTOM OOMEHA Y TEIUIOKPOBHBIX >KUBOTHBIX SIBJISIETCS MOJIOYHAS
KHCIIOTA. 3amax 3TOH KHUCJIOThI KPOBOCOCYIIIME HACEKOMbIE YJABIMBAIOT HA 3HAYUTEIHLHOM
PacCTOSHUU.

3ananue

1. [Touemy Hacexkombie (KOMaphl) OBICTPO HAXOSAT CBOIO KEPTBY?

2. YcraHoBute GopMysly MOJIOYHON KUCIIOTBI, KOTOpas MOMOTaeT HACEKOMBIM HAXOJUTh
TEIJIOKPOBHBIX JKUBOTHBIX, €CJIM MAacCOBBIE JIOJIM 3JIEMEHTOB B HEHl COCTaBISIOT: YIiiepoja —
40,00%, Bomopoaa — 6,67%, kucmopoaa — 53,33%.

3. CocraBbTe CTPYKTYpHYIO (hopMynTy MOJIOUHOW KHCIOTHL. HazoBuTe KHMCIOTY MO
HomeHknarype MIOITAK.

4. Ha ocHOBaHMM CTpPOEHHUS MOJIOYHOM KHCIIOTBI CIIE€JIalTe BBIBOJ O €€ XUMHUYECKHX
CBOKCTBAaXx.

5. HaliguTe B MHTEpHETE WM IPYTUX UCTOYHHUKAaX HH(OPMALIKIO O TPUMEHEHUH MOJIOYHON
KHCIIOTBHI.

2.1.4. 3aganus 1a6opaTOpHBIX padoT

JlabopaTopHbIie pabOTHI SBISIOTCS BAXXHOM YaCThIO Y4EOHOTO MPOIEcca Mo TUCHUTIIIUHE U
CIOCOOCTBYIOT (POPMHUPOBAHUIO y OOYJAIOIITNXCSI YMEHUH UCCIEA0BATh XUMHUYECKUE TTPOIIECCHI
U siBJIeHUS (IJITAHUPOBATh U MPOBOJUTH XUMHUYECKHE YKCIIEPUMEHTHI, HCCIIEI0BATh BEIIECTBA U
MIPOBEPATh THUMOTE3bl, 00pabaThIBaTh W HMHTEPIPETUPOBATH PE3YIbTATHl HKCIEPUMEHTOB).
JIaGopatopHble paboOTHl MO XHMHUH MPESYCMOTPEHbI B KaXXAOM pasjielie OCHOBHOTO U
MPUKIIQIHOTO MOayJieH (Taba. 2).

Tab6nuia 2. JlaGoparopHbsie pabOThI IO XUMUHU

Pazgen JlabopaTopnasi padora

Paznen 2. Xumuueckue peakuu JlaGoparopHas padora 1. «Peakiuu rugposnusa
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Paznen 3. Ctpoenue u cBoiicTBa
HeOpI‘aHI/I‘IeCKI/IX BCIICCTB

JlabGoparopHas padora 2. «CBOMCTBa METAJIOB U
HEMETAJIIIOB»

Paznen 4. Ctpoenue u cBoiicTBa
OpTraHU4YCCKUX BCIICCTB

JlabopaTopnas padora 3. «IlosnydyeHue aTuneHa u
W3y4YEHUE Ero0 CBOMCTB)

Paznen 5. Kunernueckne n
TEPMOJIMHAMUYECKHUE
3aKOHOMEPHOCTHU MPOTEKAHUS
XUMUYECKHUX PEaKIIui

JlabopaTopnasi paGora 4 (Ha BbIOOp)
«Onpenenenue 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT
KOHLEHTPALUU pearupyouIuX BEUIECTB) WIH
«Ormpenienienue 3aBUCUMOCTH CKOPOCTH PEaKIK OT
TeMIepaTypb»

JlaGopaTropHas padora S. «/3ydyeHue BIusiHUA
pasInYHbIX (PAKTOPOB HA CMEIIEHNE XUMUUECKOTO
pPaBHOBECHSD»

Paznen 6. lucniepcHbie CUCTEMBI

JlaGopaTtopHasi padora 6 (Ha BbIOOp)
«IIpurotoBiienne pactBopoB» unu «¥ccnenoBanue
JIUCTIEPCHBIX CUCTEM»

Paznen 7. KauecTBeHHbIE peakuuu
00HapyKEHUSI OPTaHUYECKUX U
HEOPraHMYECKUX BEIIESCTB

JlabopaTopHas padora 7 (Ha BbIOOp)
«AHaIUTHYECKHUE peakuu KaTHoHOB [-VI rpymnm»
WIN «AHAIATUYECKUE PEaKIIUH aHUOHOBY
JladopaTopnasi padora 8 (Ha BbIOOP)
«KauecTBeHHbIE peakliy Ha OTIENIbHBIE KJIACCHI
OpPraHMYECKUX BEIIecTB» Hin «KaduecTBeHHBIH
aHaJIU3 OPraHUYECKUX COCTUHEHUH 110
(GYHKIIMOHATBHBIM TPYIIIIaM»

Pa3nen 9.1. UccnenoBanue u
XUMHUYECKUN aHAIN3 O0BEKTOB
ounochepsl

JlaGopatopHnas pa6ora 9. «OcHOBBI 1a00paTOPHOI
MPAKTUKW

JladopaTopnasi padora 10 (Ha BbIOOp)

«OuucTka BoJibl OT 3arps3HeHui» «Onpenenenue pH
BOJIbI M €€ KUCIIOTHOCTH

«OrpenienieHue JKeCTKOCTH BOBI M CIIOCOOBI ee
yCTpaHEHUs

JlabopaTopnasi padora 11 (Ha BbIOOp)
«OOHapy>KeHHe HUTPATOB B MPOTYKTAaX MUTAHHD)
«HMccnenoBanue NpoyKTOB MUTAHUS HA HAJTMUKE
YTII€BOIOB (MyKa, TBOPOT, MOJIOKO, HOTYpT) Ha
HaJIM4Yue YIJIeBOAOB (Kpaxmal, IJII0K03a, caxapo3a)»
JlaGoparopnas padora 12 (Ha BbIOOp)
«O0HapyXeHHe HEOPraHUIECKUX TIPUMECEH B TpoOax
MOYBBD»

«Ormpenenenue pH BOAHOM BBITSHKKH ITOYBBI, €€
KHUCJIOTHOCTH U IEJTOYHOCTHY
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Paznen 9.2. MUccnenoBanue wu | JlabopaTopHasi padora 9. «OcHOBBI 1a00paTOpHOMH
XUMHYECKHH  aHamM3  OOBEKTOB | IPAKTUKM

TexHocheps JlabopaTopnasi paGora 10 (Ha BbIOOp)
«Onpenenenue XJI0pua0B METOJJOM TUTPOBAHUS B
TEXHUUYECKOH BoJie» «Onpenenenne )KecTKOCTU
TEXHUYECKOH BOABI METOJI0M TUTPOBAHUS»
JlaGoparopnas padora 11. «Onpenenenue
COJIepXKaHUs YTIIEKHUCIIOrO ra3a B BO3/1yXe
MIOMENIEHUS JKCIIpecc-meTooM» JlabopaTopHas
paborta 12 (Ha BbI0Op) «M3roToBieHne Kpacok
(moa0op NMUIMEHTOB U CBS3BIBAIOLINX BELIECTB)»
«MccnenoBaHue CBOMCTB BSXKYILUX BEIIECTB Ha
IIpUMepe TUIICay

Oo0opynoBanue Jiadboparopun U padoYMx MecT JaA0OpPaATOPUM: MEH3YPKH, IMHUIETKU-
KaIleJIbHUIbl, TEPMOMETPBI, MUKPOCKOI, JIYIbl, IPEIMETHbIE U NOKPOBHBIE CTEKIIA, MJIAHILIEThI
JUI KamleJIbHBIX peakuuil, (uiabTpoBanbHas Oymara, NMPOMBIBAJIKH, CTEKJISHHbIE MPOOHPKHU,
pe3uHOBbIE NMPOOKH, (OHApUKHU, HAOOp PEAKTUBOB, CTEKJISHHBIC NaJOYKH, IITATUBBI MJIS
pOOHUPOK; MEPHBIE HMIMHAPHI, BOPOHKU CTEKIISIHHBIEC, BOPOHKH JCTUTEIbHBIC IIMIINHAPHIECKUE
(50-100 mu), cTynku ¢ mecTukoM, GpapopoBbie YaIIKU, THHIETHI, GUIBTPbI OyMaXkHbIC, BaTa,
MapJiis, 4acoBble CTEKJIa, AJIEKTPOIUIUTKH, J1aOOpaTOpHbIE IITATHUBBI, CHUPTOBBIE TOPEIKH,
CIMYKH, TPUOOp JIs MOIY4YEHUsI Ta30B (WM IPOOHpKa ¢ ra300TBOJHON TpyOKOM), nepKaTesn
U1l TPOOUPOK, CKIISTHKU JJIsl XpaHEHUs PEaKTUBOB, Pa31aTOYHbIC JIOTKH; XUMHUYECKUE CTAKaHbI
(50, 100 1 200 mi); mmaTenu; MUHLIETHI; TUTEIbHBIC UL, CEKYHAOMEPHI (TaliMephl), MEpHBIE
npobupku (Ha 10-20 mm) u Mmepuble komoObl (25, 50, 100 u 200 mu), BoasHas OaHs (WM
TEPMOCTAT), CTEKJSHHbIE MAJOYKH; KOHUYECKHE KoJObl 1isi TuTpoBanHus (50 u 100 mm);
WHAWKATOpHBIE IOJIOCKM JJsi ompeneneHuss pH M cTaHgapTHas WHAMKATOpHAs MIKala;
YHUBEpCAJIbHBIN HHANKaTOp; nuneTky Ha 1, 10, 50 M (wm no3atopsel Ha 1, 5 u 10 mut), GropeTku
JUIS TATPOBaHUs, MeuuHcKue mpuibl Ha 100—-150 mui, tabopaTopHble WM aHATUTUYECKHE
Bechl, pH-MeTpsl, CymmnbHbIN Kad, U Ap. 1adbopaTopHOE 000pyAOBaHUE.

[IpuBenem mpumMeps! J1abopaTOpHBIX paboT Mo pasgeny 2 «XUMHUECKHE pEaKkLUu» U
pazneny 4 «CTpoeHHue U CBOMCTBA OPraHUYECKUX BELIECTBY.

Pasnen 2. Xumnueckne peakuuu. Jlaboparopnasi padora 1. «Peakuuu rugpousza»

Hazganue TeMbl Tema 2.2. «DNEKTPONIUTHIECKAS JUCCOIUAIIS U MOHHBIN
oOMmen»
PesynbraTt 00yueHus CoCTaBisATh YpPaBHEHUS XUMHUYECKUX PEAKIMH HOHHOTO

obMeHa ¢ Y4aCTUEM HECOPTaHUYCCKUX BCIICCTB

OO011I1e KOMIIETeHITUU OK 01, OK 02

1. Bonpocsl AJ1s1 JonycKa K JabopaTopHoii padore

a) chopMynHpyHTE TIETh TUIAHUPYEMOTO IKCIIEPUMEHTA;

0) 0OBSICHUTE, KAaKOU MPOIIECC HA3bIBAIOT THAPOIN30M, KAKOW OH OBIBACT;

B) OOBSICHHTE, KaKWe CYIIECTBYIOT CIIOCOOBI JOKA3aTeIbCTBA CYIISCTBOBAHMS THIPOIN3a
HEOPTaHMYECKUX M OPTaHUYECKHX BEIIECTB;
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') 00BSICHUTE, KaK COCTABIISICTCS YPaBHEHUE THAPOIIN3a;

1) oobsacHuTe, uro Takoe pH? Kak 3aBUCHT JaHHBIM MoKas3aTeiab OT KUCIOTHOCTH HIIU
OCHOBHOCTH CpP€JIbl pacTBOpa;

€) OOBSICHUTE XOJ1 BBIITOJIHEHHSI SKCIIEPUMEHTA 110 PELICHUIO KaYeCTBEHHBIX 3a/1a4;

) NIEPEUUCIIUTE OCHOBHBIE aCEKThl COONIIOACHNS TEXHUKHU O€30MacHOCTH IIpU padoTe ¢
arpecCUBHBIMU peareHTamMu (TUAPOKCHI HATPUS).

2. IIpoBeneHune onbITOB

OobopynoBanue u nmocyaa PeakTuBbI
1. CrexisiHHBIC TPOOUPKH 1. PactBop NaOH
2. IratuB mys npoObUpok 2. PactBop NazSOq4

3. PactBop AICl3

4.  PactBop NaxCO3

o. PactBop Cu(OH)2

6. KucnorHo-oCHOBHBIN MHAMKATOP

AJiroputMm nposeaenus onbita Ne 1 Bonpocs! u 3aganus
3aganue Ne 1. B Tpex mpoOupkax moj 1. JlaTb 00BbsiCHEHUE POBEACHHBIM OIBITAM.
HOMEpPaMH HaXOATCsl pacTBOPbI Tpex coiield: | 2. CocTaBUTh YpaBHEHMS pEaKIIui,
XJIOpHJIa aIIOMHUHUS, Cylb(darta HATpus, MPOTEKAIOIIUX B MPOOUPKE B MOJIEKYISIPHOM U
kapOoHaTa HaTpusi. He monb3ysch [pyruMu | HOHHOM BHJIaX.
peakTUBaMH, ONPEAETUTE COCTAB KaX10i
POOUPKH.

AJiropuT™m nposeaeHus onbita Ne 2 Bonpocsl u 3apanus
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3amanue Ne 2. Yto npousonier, ecinu
OXJIaIUTh PACTBOP KapOOHATa HATPUS WU
00aBUTh K HEMY THAPOKCHUI HATPHSI?

1.1. Hanmuts B mpobupky 1-2 mMi pacTBopa
KapOOHAaTa HATPHSL.

1.2. OnycTuTh MPOOUPKY B CTAKaH C OYCHb
XOJIOTHOH BOJOU WA CHETOM.

1.3. [IpoBeputh cpeay pacTBopa npu

moMomH KUCJIOTHO-OCHOBHOI'O HHAWKATOpPA.

1.4. JTo6aBuTH K pacTBOpY KapOoHaTa
HATPUS TUAPOKCHUT HATPHSL.

1.Kako# nHauKaTOp JIy4Ille UCIOIb30BaTh JJIs

OIIpeJIeNICHUs CpeJIbl pacTBopa?

2. CocTaBUTh COOTBETCTBYIOILINE YPABHEHUS
XMUMUYECKHX PEaKIii, B MOJICKYJISIPHOM U
MOHHOM BHJIaX.

AJITOpUTM NpoBeaeHus onbiTa Ne 3

BOl'[pOCI)I H 3a1aHUA

3apanue Ne 3. [IpoGieMHBIN OMIBIT.

1.1. B ogHy IpoOHpKyY € pacTBOPOM
cyab(ara menu (11) npunuts pactBop
TUAPOKCUA HATPHSL.

1.2. Bo BTOpYy10 IPOOHPKY C pacCTBOPOM
cynedara menu (II) mpunuts pactBop
KapOoHaTa HAaTpHS.

1.3. CpaBHUTH LIBET OOPA3yIOIMIUXCS
0CaJIKOB.

1.4. O6patuTh BHUMaHUE Ha BbIICTICHUE
rasza B OJJHOM U3 IPOOUPOK.

1.5. Onpenenuts, OTKy1a MOKET
BBIJICIIATHCS ITOT ra3?

1.6. IIpoBepuTh KauECTBEHHBIN COCTAB ra3a
ropsIIen Ty4YUHKOMN.

1.7. OOBACHUTD MPOUCXOIAIIEE SIBICHUE.

1. CocTaBUTh COOTBETCTBYIOLME YPAaBHEHUS
XUMHUYECKHUX PEaKIuii, B MOJICKYJISIPHOM U
MOHHOM BHUAX.

AJITOpUTM npoBeeHus onbiTa Ne 4

Bonpocsl u 3aganus
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3ananue Ne 4. [IpoGieMHBIN OMBIT. 1. OOBSACHUTD IPOUCXOIAIIICE SIBJICHUE.

1.1. K pactBopy xsopuia aTrOMAHUS 2. CocTaBUTh COOTBETCTBYIOIIUE YPABHEHUS
MPWINTH PacTBOP KapOoHATa HATPUSI. XUMUYECKUX PEaKLUi, B MOJICKYJISIPHOM U
MOHHOM BHUJaX.

3. OTBETUTH Ha BOIIPOCHI.

Jl1s1 4ero B MEAMIIMHCKOM IIPAaKTUKE
UCITIOJIB3YIOT PACTBOP MUTHEBOU COABI ISt
MOJIOCKAHUS IIPHU BOCTIAJIUTEIbHBIX
3a0osieBanusax ropaa? Kakosa posib ruaponnsa
B nipupoje? ITouemy pacTBOp MbuIa IEHUTCS B
Boze?

3. O0paboTKa pe3yJIbTATOB ONBITOB

1. HpOaHa.HI/ISI/IpOBaTI) COOTBCTCTBHUEC IIOJYYCHHBIX PE3YJIbTATOB THUIIAM THUAPOJIU3A.
Crnenarb COOTBETCTBYIOIIME BHIBOJIBI.

2. CdhopmynupoBaTh BBIBOABI O 3aBUCHMOCTU THIIA THAPOIU3a U KHUCIOTHOCTH CpEIbl
pacTBopa.

Pa3zpnen 4. CTpoeHue U CBOMCTBA OPraHN4ecKuXx BewecTs. JlabopaTopHas padora 3.
«IlosyyeHnue 3TH/IEHA U U3yYeHHE €r0 CBOHCTBY

Ha3Banue Tembl Tema 4.2. «CBoiCTBa OPTaHUYECKUX COCTUHEHUI»

PesynbpraT 00yueHus YcraHaBnMBaTh ~ 3aBUCHMOCTh  (DU3HKO-XHUMHUYECKUX
CBOMCTB OPraHUYECKHUX BEIIECTB OT CTPOEHUS MOJIEKYJI

OO01me KOMIIETCHIINT OK 01, OK 02

1. Bonipocs! A5 1onycka K 1adopaTopHoii padote

a) copMyIHpyHTE 1IETh TUIAHUPYEMOTO IKCIIEPUMEHTA;

0) 00BsSICHUTE, K KAKOMY KJIacCy OPraHMYECKUX BEIIECTB OTHOCUTCS ITHJICH;

B) OOBSICHUTE, KAKUMHU XUMHUYECKUMHU CBOMCTBAMH 00JIa[al0T BellecTBa JaHHOI'O Kjacca,
KaKHe Ka4eCTBEHHbIE PEaKIUH [l UX OOHAPYKEHHsI UCIOIb3YIOTCS;

I) OOBSACHUTE, KAaK MOXHO IIOJy4YUTh BEIECTBA JAaHHOTO Kjacca COEAMHEHUH B
1a00paTOPHBIX YCIOBUSX;

1) OOBSICHUTE, U3 YETO COCTOUT MIPUOOP /IS MOTYUEHUS Ta30B;

€) MepPEeUnCINTEe OCHOBHBIE acleKThl COOMIOACHUSI TEXHUKU OE€30MacHOCTH MpHU padoTe ¢
JIBX (9TUOBBIN CIUPT), arpeCCUBHBIMU peareHTaMu (KOHIIEHTPUPOBAaHHAsl CepHasi KUCJIOTa),
HarpeBaTeIbHBIMU PUOOpaMu (CIIUPTOBKA).

2. [IpoBeneHne oNbITOB

OobopynoBanue u mocyaa PeakTuBbl
1. CrexnstHHBIE TPOOUPKHU 1. Konnenrpuposanusiiit pactBop H2SO4
2. IratuB pys npoObupok 2. DTUIIOBBIM CIUPT
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3. CnuproBka

3. PactBop KMnOg4

4, Cnuyku 4. bpomHas Bosa

5. Tlecox

AJiropuTMm nposeaeHus onbita Ne 1

Bonpocel n 3aganus

1. [ToayuuTh 3TUIIEH IETUApPATALIMEH 3TUIIOBOTO CIIUPTA,
00HapyXUTh €r0, U3YYHUTh €ro CBOICTBA.

1.1. B npobupky HanmuTh 2—3 MJI 3TUIOBOTO CIUPTA U
OCTOPOKHO J00aBUTh 6—9 MJI KOHIICHTPUPOBAHHOMW CEpHOM
KHCJIOTBI. 3aTEM BChIIIaTh HEMHOT'O ITPOKAJIEHHOTO IeCKa
(TIeCOK MITH MEJIKHE KYCOYKH TIEM3bI BBOJIST JJISL TOTO, YTOOBI
MPEAOTBPATUTD TOJYKH JKUJIKOCTU MIPU KUTIEHUH ). 3aKPBITh
poOUPKY IPOOKOM ¢ ra300TBOIHOM TpyOKOH, 3aKpENUThH €€ B
LITAaTHBE U OCTOPOKHO HArpeTh COACPHKUMOE IPOOUPKHU

(puc.1)

CzHc
1ecoK / N v
CH,OH
sto‘ (1:3)
(xomHiL.)

I

Br, KMnO“

1.2. OcTop0XKHO, pABHOMEPHO HArPETh CMECH.

1.3. B apyryto npo6upky HanelTte 2—3 mi1 pa30aBIeHHOTO
pacTBopa epMaHraHara Kajus, 1 POIyCTUTE Yepe3 HEro
ras.

1.4. B TpeThio poOUpKy HATUTH 2—3 MJI OPOMHOMN BOJIHI,
OITYyCTUTh Ta300TBOJHYIO TPYOKY /10 IHA 3TON MPOOUPKU U
MPOIYCTUTH Yepe3 OPOMHYIO BOJY BBIACISIONIUICS Ta3.

1.5. BbIHYTh ra300TBOJHYIO TPYyOKY M3 pacTBOpa U
MIOBEPHYTh €€ OTBEPCTUEM KBEPXY, NMOPKEUD BBIIEIISIFOIIMICS
ra3 (puc.2).

1. YUto mpoucxoaut B
npobupke? Uro Habmrogaete?
2. K xakomy Tumy
XUMHUYECKUX PeaKIIHii
OTHOCSITCS 3TU MPOLECCHI?
Kak HaspiBaroTcst?

3. Kak meHsercs okpacka
pactBopoB? [Touemy?

4. KakuM 1miaMeHeM roput
stunen? [louemy?

5. CocTaBuTh ypaBHEHUS
MIPOTEKAOIIUX MPOLIECCOB.
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C,H;O0H (aTnso0-
BBIY CITUPT)

H,SO,

3. O0paboTKa pe3yJbTATOB ONBITOB

1. Ilpoananu3upoBaTh COOTBETCTBUE IMOJIYUYEHHBIX PE3YJbTAaTOB CIHOCOOAM MOJIyUYEHUS
HenpeAeabHbIX YIIIEBOAOPOAOB psifa ITHIeHa (aJIkeHOB). CaenaTh COOTBETCTBYIOIININ BBIBO.

2. CchopmynupoBaTh BbIBOJ O PU3UKO-XMMUYECKHX CBOMCTBAaX 3TUJICHA.

3. CchopmynupoBath BBIBOJ] O CIOCOOAX OOHAPYKEHUS ITUIICHA.

2.2. OueHo4HbIe CpeCcTBA PYOe:KHOr0 (TeMaTH4eCKOro) KOHTPOJISl M0 IMCUMILINHE
«XuMHUD»

PyOexHbIil (TeMaTHYecKuii) KOHTPOJIb MO TUCHUIUIMHE «XHUMUsSD» MPOBOAMUTCS B (popme
KOHTPOJIbHBIX pabOT IO pa3jesiaM OCHOBHOIO MOAYJSI Ha OTAENIbHBIX 3aHATUSAX, KEHCOB U
y4e0HO-HCCIIEeI0BATENIbCKUX IIPOEKTOB.

2.2.1. KonTpoJbHbIe padoThl IO pa3aesam

KoHnTponbHble pabOThl MO XMMHHM KakK OLIEHOYHBIE CpPEACTBA PYOEKHOTO KOHTPOJIS
3aBEpUIAOT U3yUueHUe | min 2 TeMaTH4eCKUX Pa3AeoB OCHOBHOIO MOJYJIS.

Paznen 2. Xumnueckne peaknuu. KonrpoabHas padora «CTpoeHue BemiecTsa M
XHMHYeCKHe peaKkium»

KonTponbHas padoTta coaep uT YeThipe BU1a 3aJaHHil:

1. 3amaun Ha cocTaBiIeHHE XUMHUYECKUX (OPMYJ JBYXaTOMHBIX COCAUHEHMHM MO HX
Ha3BaHMUIO.

2. 3aj1auM Ha COCTaBJICHUE YpaBHEHUI peakluii: COeAMHEHUs, 3aMEIICHUS], Pa3JI0KEHNUS,
00MEHa U peakIfii ¢ y4acTHeM KOMITJIEKCHBIX COeTMHEHNUI; OKUCIIUTENIbHO-BOCCTAHOBUTENIBHBIX
peaKuui.

3. 3agaHusl Ha COCTABJIEHHE MOJIEKYJSIPHBIX M HMOHHBIX PEAKLUI THAPOIN3a COJIEH,
YCTaHOBJIEHHE U3MEHEHHUS KUCIOTHOCTH CPEJIBI.

4. 3amaun Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTUK IO YPaBHEHHUSM XUMHUYECKHX
peakuuii: MaccoBOW WM OOBEMHOM JOJM BBIXOJAa MPOJAYKTa pEaKIMH COEAUHEHHUS OT
TEOPETUYECKH BO3MOXKHOT0; OOBEMHBIX OTHOILIEHUIN ra3oB; KOJWYECTBEHHBIX XapaKTEPHUCTUK
HCXOJHBIX BEIIECTB U MPOJYKTOB peakluu; Macchl (00beM, KOJMYECTBO BELIECTBA) MPOIYKTa
peakuuu, €ciu OJHO M3 BEILECTB JAaHO B BHUJE PacTBOpa C ONPEAEICHHOW MaccoBOW IOJEi
PacTBOPEHHOIO BELIECTBA.

Pasnen 3. Ctpoenne u cBOMCTBAa Heopranndeckux pemecTts. KonTposabHasi padora
«CBOMCTBA HEOPraHMYECKHUX BeLIEeCTB)»
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KonTtponbHas paboTa COAEPKUT TPU BUJA 3aJaHUN:

1. 3amaun Ha pacueT MaccOBOW J0JM (MAcChl) XMMHUYECKOTO 3JeMEHTa (COeAMHEHUs) B
MOJIEKYJIe (CMecH).

2. [IpakTryeckue 3aanus N0 Kiaccu(puKalum, HOMEHKIAType U XUMHYECKUM (hopMyiam
HEOPraHMYECKHUX BEUIECTB pA3JIMYHBIX KJIACCOB: OIPEAEICHUE Kjacca HEOPraHWYeCKUX
BEILIECTB, HA3bIBATh HEOPraHWYECKHE COEIMHEHHUS 10 MEXIYHAapOJHOM M TPHUBUAIBHOU
HOMEHKJIAType M0 XUMUYECKUM (QopMyJiam.

3. 3ajaHus Ha COCTABJICHUE YPAaBHEHU XMMHUYECKUX PEAKIUI C y4aCTHEM IPOCTBIX U
CIIO)KHBIX HEOPraHMYEeCKHX BELIECTB: OKCHJIOB METAJJIOB, HEMETAIOB M aM(OTEepHBIX
JJIEMEHTOB;  HEOPTaHWYECKUX  KHUCIOT, OCHOBAaHMA U  aM(OTEpPHBIX T'HJIPOKCHUIOB,
HEOpPraHUUYECKUX COJIEH, XapaKTEpPU3YIOIINX UX CBOMCTBA U CIIOCOOBI IIOJTyUEHUSI.

Pasznen 4. Ctpoenne u cBoiicTBa opraHnvyeckux BeulecTB. KoHTposbHas padora
«CTpoeHue M CBOWCTBA OPraHNYeCKNX BellecTB

KonTponbHas paboTa COCTOUT U3 MATH BUIOB 3a/IaHUM:

1. 3amaHust Ha COCTaBIIEHHE HA3BaHUW OPraHUYECKUX COCAUHEHUUW MO XUMHUYECKUM
dbopMynaMm (B T.4. CTPYKTYPHBIM) C HCIIOJIb30BAHUEM TPUBUAIBHOW WMIU MEXIYHAPOIHON
CUCTEMATUYECKON HOMEHKJIATYPHI.

2. 3amaHusi Ha COCTaBJICHHWE TIONHBIX U COKpAIIEHHBIX CTPYKTYPHBIX (hopmyi
OpPraHMYECKUX BEIIECTB OTAEIbHBIX KJIACCOB II0 HUX HAa3BaHUSM B COOTBETCTBUU C
MEXKIyHAPOAHOW HOMEHKJIATYPOU.

3. 3amaun Ha ompeAeNeHne MPOCTeHIIeH (HOPMYITBI OPraHUIECKON MOJIEKYJIbl, UCXOMS U3
AJIEMEHTHOTO cocTaBa (B %).

4. 3amaHus Ha COCTaBIICHHE YPAaBHEHUN XUMHUYECKUX PpEaKIUi, WIUTFOCTPUPYIOLIUX
XMMHUYECKHE CBOMCTBA C YUYETOM MEXaHU3MOB IIPOTEKAHUS JAHHBIX PEaKLUil U FE€HETUYECKOU
CBSI3M OPraHUYECKHX BELIECTB Pa3HbIX KJIACCOB, B T.4. LIEMIOYKN IPEBPALLICHUMN.

5. PacueTHble 3a/1a4M 110 YpaBHEHUAM PEAKIMN ¢ yYaCTHEM OPraHMYECKHUX BEIIECTB.

Paznen 5. KuHernyeckue M TepMOAMHAMHYECKHE 3aKOHOMEPHOCTHM IPOTEKAHUS
xumnuyecknux peakuuii. KonTpoabHasi padora «CkopocTh XHMHYECKOH peakuuv H
XHMHYecKoe PABHOBECHEe)

KonTponbHast paboTa COCTOUT U3 TPEX BUIOB 3a/laHUM:

1. PacueTHple 3a7auM Ha HM3MEHEHUE CKOPOCTH XHMHMUYECKHX B 3aBUCUMOCTH OT
KOHIIEHTPALlUU PearupyronIX BEUIECTB U TEMIIEPATYPHI.

2. 3ajauu Ha pacyeThl TEIJIOBLIX YPPEKTOB XUMUUECKUX PEAKLIUN U ONpe/ieeHne Tuma
peakiuu (1o TerioBomy 3 (exTy: 3K30- U SHAOTEPMHUECKUE).

3. 3amanua Ha npumeHeHue npuHuuna Jle-lllarenbe nns HaXOXAEHUS HaIpaBJICHUS
CMEILIEHUs] PaBHOBECHSI XMMHMUYECKON peakiuu M aHaiu3 (akTOpOB, BIMSIOMIUX HA CMEIIECHHE
XUMHYECKOTO PABHOBECHS.

Paznen 6. dAucnepcHbie cucrembl. KoHTposibHass padora mo teme «JlucnmepcHbie
CHCTEMBbD»

KonTtponbHast paboTa COCTOUT U3 JIBYX YacTei:

1. 3amaun Ha TNPUTOTOBIEHHWE M pPACUET KOHLEHTPALUU pacTBOpoB (3 3amayd Ha
pacTBopeHue, pa30aBiIeHUE, CMEIINBAHUE PACTBOPOB).

2. 3amaHusi HA UCTIEPCHBIE CUCTEMBI, UCIIOJIb3yeMbIe B OBITOBOM M MPOU3BOICTBEHHOMN
JeSTETLHOCTH YeJIOBeKa (B BHJI€ TECTOBBIX 3a/IaHMI).

[IpuBenem mpumMeps! 3aaHU KOHTPOJIbHON paboThl Mo TeMe «CTpoeHHe UM CBOMCTBA
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OPraHHYeCcKHMX BellecTB)», KOTOpas MPOBOJUTCSA IOCIIE U3yUeHHs 00ydarouMucs pasjena 4.
ITo nroram m3yuenus paszznena 4 «CTpoeHHe M CBOMCTBA OPraHHYeCKHX BelIeCTB)

oOyuJatomuecs: OyayT ClIOCOOHBI:

— OMNpeAeNsaTh IPUHAMICKHOCTh BEIIECTB K pAa3IMUHBIM KjlaccaM OpraHu4ecKuX
COEIMHEHMI1; TOMOJIOTH U U30MEPBI;

— Ha3bplBaThb M3YyYCHHBIC BEIIECTBA [0 «TPUBHAIBHOW» WM MEXKIYHAPOIHOU
HOMEHKJIATYPE;

— XapakTEpHU30BaTh CTPOCHUE M XUMHUYECKHE CBOMCTBA M3YYEHHBIX OPraHUYECKUX
COCTMHEHHI;

— OOBSICHATH 3aBUCUMOCTb CBOIMCTB OPraHMYECKUX BELIECTB OT UX COCTABA U CTPOCHMUS;

— MPOBOAUTH BBIYMCIICHUS IO XUMUYECKUM (POPMYIIaM U YPaBHEHUSIM.

Temartnueckuii KOHTPOJIb OCYIIECTBIIsIETCS MeTojgoM TectupoBanus (I) miu B dopme
MUCHMEHHON pabOoThI, BKIIOYAIOLIEH MpakTHuueckue 3aganus u 3aaaqn (I1).

IIpuBenem npuMep KOHTPOJIbLHOM PadoThl B popMe TecTOBbIX 3aganuii (I).

1. BemecTBO, COCTaB KOTOPOI'O BhIpa)keH MOJIeKyssipHOH dopmyroii C3Hs, oTHOocHUTCS K
KJIacCy:

1) apensl

2) anKaHsl

3) anKeHsl

4) anKuHsbl

2. HazBanwue BeriectBa, popmyiia koroporo: CHz-CH(CH3s)-CH2-CH2-OH

1) 6yranon-2

2) MeHTaHo-2

3) 2-metunoOyranon-4

4) 3-metundytanon-1

3. BemectBo, nmeromtee Gpopmyny CHo=CH2 Ha3biBaeTcCs:

1) Tomyoun

2) 3THIIEH

3) ruuepuH

4) mponaHoJ

4. BemiecTBo, Ha3BaHNE KOTOPOT'O MPOMHUOHOBAs KUCIIOTa, UMEET (popMyity:

1) C2HsOH

2) (CH3)2NH

3) CH3-CH>-COOH

4) C3HyOH

5. Iy ankaHOB XapaKTepHa PEAKIUs:

1) npucoenunenus Hz

2) XJIOpUPOBaHMSI HAa CBETY

3) obecupeunBanus pactBopa KMnO4

4) noauMepHu3auu

6. MeTaHon pearupyer c:

1) Hatpuem

2) Bogoi

3) BomopoaoM

4) MmeTaHOM

33



7. YKCyCHasi KUCJIOTa BCTYNAET B PEAKIIUIO C:

1) AgNOs3

2) NaCl

3) Na2CO3

4) H.0

8. BepHbl /1 yTBEpKICHUS:

A. AMUHBI IPOSBIISIFOT OCHOBHBIE CBOKCTBA

b. AMUHOKUCIIOTBI IPOSBISIOT TOJBKO OCHOBHBIE CBOICTBA

1) BepHO TOJIBKO A

2) BepHO TOJIBKO b

3) BepHbI 00a YTBEPKIEHUS

4) HEeBEpHO HU OJIHO U3 YTBEPKIACHUM

9. Vpasuenue xumuueckoit peakipn CoHet+Clo—CoHsCI+HCI sBnsiercs:

1) peakuueii 3amMeleHus], MPOTEKAIOICH M0 paJUKAIbLHOMY MEXaHU3MY

2) peakiueil mpucoeInHEHMs, MPOTEKAIOIICH MO PaUKAIbHOMY MEXaHU3MY

3) peakiueii 3amMeleHus1, MPOTEKAIOIeH 10 HOHHOMY MEXaHU3MY

4) peakiueil mpucoeTUHEHMs, MPOTEKAIOIIEH 0 HIOHHOMY MEXaHU3MY

10. B peakmuro «cepeOpsHOTO 3epkana» (C aMMHUAYHBIM PacTBOPOM OKcHza cepebpa)
BCTYIIAET:

1) aTanon

2) rioko3a

3) rmnepuH

4) kpaxmai

11. VYcraHoBUTE COOTBETCTBHE MEXKIY HA3BaHMEM BEIECTBA M KiaccoM (TPYIIOi)
OpPraHMYECKUX COECAMHEHUM, K KOTOPOMY(-0if) OHO MPUHATICIKHT.

Hazpanwue BemecTBa

A) CH3COOH

b) CH3-CH2-CHs

B) CH>=CH-CH2-CHs3

I') CH3-CH2-OH

Krnacc opranndeckux coennHeHun

1) omHOATOMHBIE CITUPTHI

2) yraeBoIbl

3) KapOOHOBBIE KUCIOTHI

4) apoMaTH4eCKHE yIriIeBOAOPOIbI

5) HenpeaenbHbIE YTIIEBOAOPO/IbI

6) npenenbHbIE YTIIEBOAOPO/IbI

12. B cxeMme npeBpaiieHui

1500°C Caxr +Br

CH4 — X1 — Genzon — X»

BellecTBaMH X1 U X2 COOTBETCTBEHHO SIBJISFOTCSL:

1) anerunex

2) 3THIIEH

3) 6pomOeH30I

4) xnopOeH30
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5) dbenon

6) MUKIIOTeKCaH

13. Onpenenure MosiekyspHYIO (GopMmyiy BemiecTBa, coiepxaiero 37,5% yriuepona,
50% xucnopoaa u 12,5% Bomopona. OTHOCUTENbHAS TUIOTHOCTh MapoOB 3TOTO BEIIECTBA I10
BOJIOpOAY paBHa 16.

1) CH3OH

2) C2HsOH

3) HCOOH

4) CeHsOH

14. CkonbpKO JIUTPOB BOJIOpOJa moTpedyercs aist oopazoBanus 10,2 T 3TUIOBOrO criupTa
U3 alleTallbJIeTua, €CIM BbIXOJ MPOJyKTa peakiuu coctasiseT 80%?

1)6,2n

2)3,1n

3) 12,75 n

4)11,2 7

IIpuBenem npuMep 3agaHuii AJ1s1 NTUCbMEHHOH KOHTPOJIbHOI padoTsl (II).

1. JlaiiTe Ha3BaHHUA OPraHUYECKUM COCIUHEHHUSM IO XUMHUYECKUM (GopMyliaM C
WCIIOJIb30BaHNEM TPUBHAIBHON MM MEXITyHAPOTHON CHCTEMATUYECKOH HOMEHKIIATYPHI:

a) CoHsOH

0) (CH3)2NH

B) CH3-CH(NH.)-COOH

r) C3HoN

1) CH3CHHC=0

e) CsHsCH20H

2. CoctaBbTe MOJHBIE U COKpAILlEHHbIE CTPYKTYpHBIE (POPMYJIBI OPraHMYECKUX BEIIECTB
OTJIENBbHBIX KJIACCOB MO UX HA3BAHUSIM B COOTBETCTBUU C MEXKIYHAPOTHON HOMEHKIATYPOH:

a) MeTUJI0€H3071

0) aHWIHH

B) 3-MeTunOyTaHalb

I') HUKJIOT€KCEH

n) Oyranuen-1,2

e) 2-MmeTuanponanos-1

K) OyTHH-1

3) aMMHOYKCYCHasl KUCJIOTa

3. CocTaBbTE YpaBHEHMS XUMUYECKUX PEAKIUI COTJIACHO CXEME IIPEBPAILCHUI:

1500°C  Cakr +Br2

CHs — X1 — X2 — X3

VYKakuTe THIT 1 MEXaHNU3M PEaKIlii, Ha30BUTE 00pa30BaBIIMeCs BEIIECTBA.

4. Onpenenurte MOJNEKYISIpHYIO (OpMyJTy BellecTBa, coaepsxariero 37,5% yranepona, 50%
kuciopoaa u 12,5% sogopona. OTHocUTENNbHAS MIIOTHOCTH MAPOB ATOTO BELIECTBA 110 BOJAOPOIY
paBHa 16.

5. CKOJIBKO JTUTPOB BOJIOpOJIa OTpedyercs At oopazosanus 10,2 r 3THIOBOTO criupTa U3
areTanabJAeTU/Ia, €CIIM BBIXOJI MTPOAYKTa peakiuu coctaBisieT 80%?

2.2.2. Keiicbl

Keticel mConp3yloTcsi B KavyecTBE OIEHOYHOTO CPEJICTBA B paslene 8 MPHUKIATHOTO
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MOJyJIsl, UX COJIEpKaHHE OIpeNeNeTcss C y4eToM MpOo(ecCHOHAIBbHONW HAalpaBIEHHOCTH
obpazoBatensHOU porpaMmel CI1O. IIpumepsl BO3MOKHBIX TEM KEHCOB:

1. IloTeruieHue KIMMaTa U BHICBOOOXKIEHUE Ta30BBIX THIPATOB CO JTHA OKEaHA.

2. Bynymue marepuaisl 11 aBua-, MalllMHO- U IPUOOPOCTPOEHHUS.

3. HoBble MaTepuabl 1Jis COTHEYHBIX OaTapeii.

4. JlexapcTBa Ha OCHOBE PACTUTENBHBIX IIPENAPaTOB.

5. XMMHYECKHE IEMEHTHI B )KU3HH YEJIOBEKA.

6. BonopoHast sHepreTuka.

[IpuBenem mpumepbl keiicoB mo xumum (aBTop ['omy6GeBa Muua bopucoBHa, yuuTesnnb
xumud, https://urok.1sept.ru/articles/636947).

Keiic Nel. «XJ10p B KM3HHU 4YeJIOBEKa)

B Snonun oOBeAMHEHHBIMH cuJaMH HalnMOHAIBHOTO WHCTHTYTa 3J0POBbS U
[Ipedexryproro ynusepcutera CHA3yOKH OBUIO IPOBEICHO MCCIEIOBAHNE. Y YeHBIC BBISICHIIIH,
YTO €CTECTBEHHBIE OPTaHNYECKUE BEIIECTBA BCTYIAIOT B PEAKLIUIO C XJIOPUPOBAHHOM BOJIOM M3~
10J1 KpaHa, o0pa3ysl OIacHbIe COEJUHEHUS, KOTOPble MOTYT CIyXHTb IPUUUHON paka. Takue
coequHeHus HaspiBaroTcss MX, To ecth «MyTtaren ukc» ninm «HenzBecTHbI MyTaren.

3ajanus:

1. Ilpeanoxxure crocoObl YMEHBIIEHHSI IA0OBUTOTO BIUSHUS XJIOpAa B IUTHEBOM BOJIE Ha
OpraHM3M YeJIOBEKa.

2. Ucxons m3 CBOEW KU3HCHHOHW TMPAKTHKH, MPHUOIM3UTEIBHO PACCUYUTANUTE, CKOJIBKO
XJIOPUPOBAHHOM BOJIbI Bbl UCIIOJIb3YETE B TEUEHHUE JHS U JUISl KAKUX Lieiei?

3. Kakue opranbl uenoBeka 00JiblIe BCETO CTPAJalOT OT BO3JeicTBUA XJopa?

4. Kak BauseT xJI0pupoBaHHasi BOJa HA YEJIOBEKA IIPYU KyNaHuu?

5. Haiigure AONOIHMUTENBbHYIO MH(OPMAIMIO O 3aMEHE XJIopa Mpu 00e33apaKMBaHUU
BOJBI.

6. Uccnenyiite pa3nnyHble TOBapbl OBITOBONH XUMHUM B CBOEM JIoMe. COCTaBbTE CHHCOK
XJIOPCO/IEPKALUX COETMHEHNH, YKa)KUTE Mepbl 0€3011aCHOCTH IpU paboTe ¢ HUMH.

Keiic Ne2. «Bogopoaomo0uiu — mar B oyayuiee»

Apromobumnn Honda FCX Clarity Ha BOJOpOAHBIX TOIUIMBHBIX 3JEMEHTax €34T I10
noporam EBpomnbr ¢ 2009 roma. B 2011 rogy Honda npucoenununach k eBpoIencKoMy
napTHepcTBY 3kojoruyHoi sHepruu (Clean Energy Partnership), mocine yero BeiBena Ha nepBblii
IUTaH TIPOU3BOJACTBO HKOJIOTMYECKH YHUCTHIX aBTomMoOmneil. A Ha IlstoMm MockoBckom
MexayHapoaHoMm aBrocaione BA3 mpeacraBuil cBol0 HOBMHKY «Jlaja-AHT?m1» ¢ O6amuioHaMu
BOZOPOJa U KUCIIOPOAA.

3angaHus:

1. Tlouemy wMHOrMe aBTOMOOWJIbHBICE KOMITAHHHM pPa3pabaThIBalOT aBTOMOOWIIH,
paboTarolirie Ha BOJAOPOJHOM TOILTUBE?

2. Kak BBIXJIOTIHBIE Ta3bl aBTOMOOWJIEH, pabOTaOIMIMX Ha YTJIEBOJAOPOJHOM TOTUIMBE,
BIIUSIOT HA 37J0POBbE UEJIOBEKA?

3. Kakue «+» 1 «—» Bbl BUTUTE Y BOAOPOAOMOOMIIEH?

4. HaiiuTte TOMOIHUTENbHYIO HHPOPMALIMIO 00 UX YCTPOMCTBE.

5. Ecnu B Barel ceMbe WM y BallliX 3HAKOMBIX €CTh aBTOMOOMIIH, MOACYUTANTE, CKOJIBKO
MPUOIN3UTENBHO JINTPOB OEH3MHA, ra3a U KaKOH MapKH MCIIOJIb3yeTe €KETHEBHO.

6. Kakue BemecTBa v B KaKOM KOJIMYECTBE MOTYT HAXOJUTHCS B BBIXJIOMHBIX Ta3ax BallIUX
aBTOMOOMIIEH?
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2.2.3. Y4eOHO-UCCIe10BATEeILCKU TPOEKT

Y4eOHO-HCcCIe10BaTENbCKHMA MPOEKT SBIISIETCS OCHOBHBIM CITIOCOOOM OIIEHKH PE3yJIbTaTOB
o0yueHus, chopMUpPOBAHHBIX Y O0YUAIOIIUXCS B X0JI€ OCBOCHHS IPUKIIAJHOTO MOIYJISl XUMHUU B
paznenax 9.1. u 9.2. MiccinenoBanue U XUMUYECKU aHanu3 00beKTOB Orochepsl/Texnochepst (¢
yueToM Oynaymeit nmpodeccHoHaIbHOM NesITeIbHOCTH).

[TpuBenem npumep MPOEKTHOIO 3aJaHusi, paboTa HaJ KOTOPHIM HauMHAETCs ¢ Hadaia
paszena, a JeTajJbHOE BBIIIOJHEHUE 33/1aHUH B Ipyniax U 0o(pOpMIIEHUE PE3YIbTATOB IPOEKTHON
JEeSITeIbHOCTH IPOM3BOIUTCS B KOHIIE M3yUEHUs pa3zena.

OOmast Tema NpoEKTa, NPUBEAECHHAs HUXKE, B JajbHEHUIIEM IEKOMIIO3UPYETCs IO
¢daceTHOMy MNPHHLUIY B 3aBHCHUMOCTH OT IIOJy4aeMoil OOydalolmMMHUCS CIEHUATBbHOCTH
(mpodeccun), a Takke Kakaas TPYIIa MOXET PacCMOTPeTh Oojee yriayOleHHO OIMH W3
00513aTEeNIBHBIX CO/IEPIKATEFHBIX KOMIIOHEHTOB (TIOATEM) ITPOEKTA.

Ha3BaHue npoekTa: cOCTaBICHUE MTPOEKTA I[BETHUKA/CAa/0ropoiaM B 3aBUCIMOCTH OT
COCTaBa MPOaHATU3UPOBAHHBIX [TOYB.

IIpobsiema wmcciaeqoBaHMA: OIpele/ieHME BO3MOXHOCTH pa3OMBKM LBETHHKA B
COOTBETCTBUM C JU3afHEPCKUM 3allpOCOM M HEOOXOAMMOCTH aJanTaluH Ju3aifHepCKOro
IIPOEKTa K TOYBEHHBIM M KJIMMAaTHUYECKUM YCIOBUSAM HAa OCHOBAHUU UCCIIE0BAHUS XUMUYECKOTO
COCTaBa MOYB MPEJIOKEHHOTO yYacTKa.

Leab nmpoekTa: ONpeNeNNUTh BIUSHUE XUMHUYECKOTO COCTaBa MOYB HA MPEIOKEHHOM
y4acTKe Ha aCCOPTUMEHT PACTEHHA, PEKOMEHIOBAaHHBIX K IIOCAJIKE [T pealTn3allii BBIOPaHHOTO
JIM3aHHEPCKOTO MPOEKTA.

3ajauu npoekra:

1) uccnenoBaTh XMMUYECKHI COCTaB, CTPYKTYPY, KUCIOTHOCTb ITOYBbI HA IPEAJIOKEHHOM
yUacTKe;

2) uccnenoBaTh HHCOJISIIMIO OTBEICHHOT'O JIUIsl IBETHUKA Y4acTKa;

3) MmpeIoKUTh MEphl MO YIYYIIEHHIO KayecTBa MOYBHI MYyTE€M BHECEHMS Pa3IHMUHBIX
yanoOpeHuit u 100aBOK Ha MPEAJIOKEHHOM YYaCTKE B ClTydyae HEOOXOIUMOCTH;

4) ompenenuTh aCCOPTUMEHT PACTEHUI B COOTBETCTBHHU C BBISBICHHBIMH OCOOCHHOCTSMU
MCCIIEIOBAaHHOTO YYaCTKa U TU3aifHEPCKUM 3aIpOCOM;

5) COCTaBHUTH TIOCAIOUYHYIO BEIOMOCTb;

6) MOATOTOBUTH U MYOJIUYHO MPEICTABUTH MPE3EHTALIMIO IO TEME MTPOEKTa B KOMaHIE.

PesynbTaTnl 00y4eHus:

— OIpeneNiATh MepeueHb HEOOXOAWMBIX HCCIIEAOBAaHMM XMMHUYECKOTO COcTaBa IMOYB U
ydacTKa JuIs COCTaBJICHUS WU aJIJaliTallii paHee pa3paboTaHHOTO MPOEKTa IBETHUKA,;

— OTHCHIBATh 3aBUCHMOCTh ACCOPTUMEHTA PACTEHUH OT KadecTBa MPEIIOKESHHON TTOYBBI
JUTs1 OOyCTPOMCTBA IIBETHUKA;

— crocoOHOCTH HCITOTb30BATh COBPEMEHHBIE CPENICTBA MTOUCKA, aHAIN3a M MHTEPIPETAINN
nHpopManuy, U UHPOPMAIIMOHHBIE TEXHOJIOTUU ISl BBIOJHEHUS 3a/1ad npodeccuoHaIbHOM
nesitenpHocT (OK-2);

— CIOCOOHOCTh 3(PPEKTUBHO B3aUMOJICHCTBOBATh U pabOTaTh B KOJUJICKTUBE M KOMaHJIE
(OK-4).

PesyabTaT npoekTHOM padoThl 00y4yaromerocs:

— MakeT / BujeoMarepua / meyaTHelie cpeactsa / 3D-monenun KOCMHUUECKOW TEXHOJIOTHH;
MIpe3eHTAIHsI Pe3yIbTaTOB HCCIIEIOBAHUS Ha IPOPECCHOHATBHBIX KOHKYpCaXx.

®opma npeacTraBJieHUs pe3yJbTATOB POEKTHOI padoThbI:
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— 3alIMTa IPOEKTa C UCIOIb30BAaHUEM CPEICTB BU3YATH3aMU U JEMOHCTPALIMH TPOIYKTa
(/ makera / Bueomarepuana / medaTHbIX cpeacTB / 3D-Monenu (pu HaTHMYUH).

Bo3Mo:xkHbIEe BADHAHTHI T€M MPOEKTOB:

1. UccnenoBanue coctaBa MUHEPAIbHOM BOABI M PEKOMEH/IAIUH 10 €€ MCIIOJIb30BAHHIO.

2. HUccnenoBanue pa3pyliaromero ACHCTBUS MPUPOJHON BOJABI HAa CTPOUTEIIbHbBIC
MaTepUabl.

3. CocraBieHue TMpoOeKTa IIBETHHKA/Ooropojaa/caia B 3aBUCHUMOCTH OT COCTaBa
MPOAaHATM3UPOBAHHBIX TMOYB B COOTBETCTBUM C JU3aWHEPCKUM 3allpocoM (MOHOXPOMHBIM
L[BETHUK, [[BETHUK OJIHOJICTHUKOB, MHOT'OJIETHUKOB, JIEKOPATUBHBIN Oropoj U 1p.).

4. CocraBnenue cOaTaHCHPOBAHHOTO MEHIO Ha JIeHb (HEIET0) B 3aBUCHMOCTH OT
COJIEpKaHUsl XUMHUYECKUX MAKPO ¥ MHUKPOAJIEMEHTOB B MPOJIYKTAX MATAHUSI.

5. MccnenoBaHne KayecTBa MUTHEBOM BOBI.

6. UccnenoBanue mpo0 BOIOMPOBOAHOM BOABI HA IPEAMET YCTPAHEHHS )KECTKOCTH.

7. YcTpaHeHue KeCTKOCTH BOJIBI B CEIbCKOXO03UCTBEHHOU e TEIbHOCTH.

8. KoHTponb kauecTBa TEXHMYECKON BOJBI Pa3HBIX BUAOB B COOTBETCTBHH C METOAHKAMU
o 'OCT.

9. Coznanue 1eKOpaTUBHON MITYKATypPKH.

10. [IurMeHTHI B U3JEIHUSIX U3 CTEKJIA.

11. UccnenoBanue pa3pyriaroniero JeHCTBUS BOJIbI HA CTPOUTEIbHBIC MaTEPUAITBI.

12. Ouenka cocTostHUS BO3ayxa pabodel 30HBI CleUANNCTa (TEXHOJIOra, CTPOUTENS U
T.II., C Y9€TOM 00JacTH PO(ECCUOHATLHON ICATEIHHOCTH) B COOTBETCTBHH C HOPMATUBHBIMHU
JIOKYMEHTaMu

2.3. OuneHo4HbIe CPeACTBA MPOMEKYTOYHOM ATTECTAIMH MO IUCHUIINHE « XUMHU»

ITpomerxyTouHas aTTecTalys N0 JUCHUILIMHE « XUMHUS» IPOBOIUTCA B (hOpMeE IK3aMEHa.
Kaxiplii 5K3aMeHalMOHHBINA OMJIET COCTOMT U3 TpeX 3a/aHuil: 1) TeopeTHuecKoe 3a/laHue B BUJIE
BOIIPpOCAa M3 TEOPETUYECKOr0 COAEpk aHUS OCHOBHOTO M NPHUKIAJHOTO MOIyJel; 2)
MIPaKTUYECKOe 3aJlaHue (COCTaBICHHE YPAaBHEHMM XUMHYECKHX peakUuil C ydyacTHeM
HEOPraHMYECKUX WM OPraHUYECKHX BEIIECTB, B T.4. LIEMIOYEK MPEBPALICHUI U Ka4yeCTBEHHbIX
peakuuii 0OHapy>KeHUs; XUMHUUECKUX (POPMYIT HEOPraHUYECKUX U OPTraHUYECKUX BEIIECTB, B T.4.
CTPYKTYPHBIX; 3aJJaHHs TI0 HOMEHKJIaType HEOPIraHUYECKUX U OPraHUYECKHUX BEILECTB; OLEHKA
U3MEHEHHS CKOPOCTH XHWMHUYECKOM pEakIMM M HaNpaBJICHUS CMELICHHWS DPABHOBECHUS C
ucnoib3oBanueM mnpuHuuna Jle-lllatense; oneHka XUMHUYECKOrO COCTaBa U OOOCHOBAaHUE
IPUMEHUMOCTH 00BbeKTa OMO- WM TeXHOC(ephl U T.I.); 3) pacueTHas 3ajada (pacyeTsl 1o
YPaBHEHHIO XUMHUYECKHX pPEaKIMi, pacyeT MacCOBOM JOJU (Macchl) XMMHUYECKOTO 3JIEMEHTa
(coemuHeHusi) B MoOJeKyle (CMecH); OmpeaesieHne mpocTeriieli (GopMysbl OpraHMYeCcKOou
MOJIEKYJIbI, UICXO/IsI U3 BJIEMEHTHOTO cocTaBa (B %); pacyeTsl TEIIOBBIX 3P(HEKTOB XUMHUECKUX
peakuuii; pacueTbl 3aBUCUMOCTH CKOPOCTH XHUMHYECKOH peakiuud OT KOHIEHTpaluu H
TeMIIepaTypsl U T.I1.).

[IpuBenem mpumMep sK3aMeHaAIIMOHHOTO OnIeTa.

3aganue 1.

Kakoii pacTBOp HCHOJB3YIOT JUIsl KA4ECTBEHHOM PEKLHUHM OINpPEAEICHUS XJIOPHUIOB,
O6pomuoB, ioauaos? Hanummure ypaBHeHUs peakiuii 1 000CHYHTE OTBET.

3aganue 2.

Jlana cxema npeBpanieHui.

38



C2H5OH AlI203, 400"_) X1 KMnO4, H20, 0-20°_) X2 HBr (u36.), t_, X3 t_> STHH —> —>C2H4O
[IponummTe Bce peakuu U onpeaenuTs Bemecrsa X1, X2, X3.

3ananue 3.
Omnpenenure MaccoBbIE JOMH XUMHYECKHX JJIEMEHTOB B okcuae amomubus AlOz m

BBIPA3UTC UX B IIPOLCHTAX.
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3akaroueHue

Takum o0pazom, (GOHI OLEHOYHBIX CPEICTB MO AUCHHUIUIMHE «XUMHS» COCTOUT W3
OLIGHOYHBIX CPEJCTB TEKYLIETO, pPYOEKHOro (TEMaTHYecKOro) KOHTPOJIA U 3aJaHui
IIPOMEKYTOYHON aTTECTALUU.

B yuebHO-MeToIM4ecKOM KOMIUIEKCE ITPUBEICHBI IIPUMEPHI 3a/laHUH, KOTOPbIE SIBIISIOTCS
MozenbHbIMUA. Kaxaplil mpernonasaresnb, B CBOIO O4Y€pellb, B pPaMKaxX CBOCH METOIMYECKOU
NesTeIbHOCTH CaM IPOEKTUPYET U pa3pabaThIiBacT cpeacTBa OOyueHHs] M KOHTPOJIs, a TakKe
BBIOMPAET METOJIbl U OpPraHU3alMOHHbIE (POPMBI HCXOAS U3 OPraHU3ALMOHHO-IEAArOrMYECKUX
yCJIOBUI 00pa30BaTEIbHOTO IPOLECcCa, COOCTBEHHOI'O OIBITA, YPOBHS IHOATOTOBICHHOCTH H
MOTHUBALIMH CTYIEHTOB.
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