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PELEH3M
Hd KOMILICKT KOHTPOJILHO-O].[GIIOllllblx CPC,‘]CTB yqeﬁlmii AHCHHILIHHLI
OJ1.12 Xumus aias cneupanbroctu 43.02.17TexHoMOr M HHEAYCTPHS KPAacoThl, pa3padoTanublil
npenoaasareaem ' bPOY KK KIIT 3aituesriv Anexceem Cepreesuuem

JIaHHBIH KOMILIEKT KOHTPOIEHO-OLEHOUHBIX CPEICTB pa3spaboTad Ha OCHOBE paboueit
nporpammel OJ1.12 Xumus, yreepxaennoit nexaroruueckum cosetom I'BIIOY KK KIIT ot
16.06.2023 r. u ¢ yyerom tpeboBanuii @PI'OC no crienuajbHOCTSIM.

KOMIIIIEKT OLEHOUYHEBIX CPEACTB NIpeAHA3HAYEH IS OLI@HKH Pe3yJILTaTOB OCBOCHUS
OJ1.12 Xumus.

KoMIUIEKT OLIEHOUHBIX CPEJICTB BKIIIOYAET B ce04;

- [Tacnopt KOMILIEKTa KOHTPOJIBHO-OLIEHOYHBIX CPEJICTB

- Pesynbrarel ocBoeHHs Y4eOHOMH JUCIUITIMHEL, TTOIE/KAIIINE ITPOBEPKE

- OteHka ocBOEHUS y4eOHOM JUCIIMITITHHbL

- (DOpMBI W METO/bI OLIEHHUBAHH S

- TumnoBele 3a/1aHus T4 OLIEHKH OCBOCHUA Y4eOHON M CIIUIIMHEI

- 3amanusi Ui TEKYIEro KOHTPOIIS 3HaHUH

- KonTtponsHo-o1ieHOYHEBIe MaTepHasIbl JUISE HTOTORBOH aTTeCTalluy 1o yuedbnoi
JAUCHHUITJIMHEC

- 33}1311148 A5 npome}lcyTquor 0 KOHTPOHH 3HAHUH B BH/AC 3K3aMCHA.

Komnonentsr KOC BBICTPOEHEI B JIOTHUECKOH MOCIIEIOBATEILHOCTH, UX COJIEPIKaHHE
COOTBETCTBYET OCHOBHOH Ipo(heccCHOHANBHOM 00pazoBaTelbHOH mmporpamme, pabouei
nporpamMme y4eOHOH AUCHUIUIMHBI U KalleHAapHo-TemarryeckoMmy wiany OJ1.12 Xumusi.

[IpexncraBnennbie MaTepuasl MO3BOJISIOT 0OLEKTHBHO OLIEHUTH YPOBEHL 3HAHHH,
YMEHH, cOPMHUPOBAHHOCTE OOIMX KOMIETEHIHH 00y4YaromMXcs M MX COOTBETCTBHE
tpeboBanusiMm GI'OC CIIO mist crienuanbHOCTEH.

3akouenne

Penen3upyemblii KOMIUIEKT KOHTPOJIbHO-OLEHOYHBIX CPEJICTB YYeOHOM IUCIUITITHHDI
O/1.12 Xumus g crnenuansHocTH 43.02.17TexHoNorus MHAYCTPUS KPacoThbl, SIBJISCTCS
METOJAMYECKUM MaTepHasioM, OIPENAESISIONUM NPOLEAYPY OLEHUBAHUS 3HAHUN M YMEHUII,
o0yvaromuxcsst MO JIAHHOW  CHEHMAIBHOCTH M MOXET OBITh HCIOJB30BAHBI B
obpaszoBatenbHOR ﬂequﬂﬁﬁﬁﬁfﬁ' MM IIPOBEICHUH IPOMEXKYTOHUHOH aTTECTAlluK CTY/ICHTOB.

S Seterparcppoto A2
N ey k¥ neek.
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PELEH3 UL
Ha KOMILIEKT KOHTPOJILHO-0IEHOYHBIX CPeACTB YUeOH0il IHCUNIIIHHb

OJ1.12 Xumus aas cnenpaiasnocern 43.02.17TexHonorus HHALYCTPHSA KPacoThbl, pa3padoranublii
npenoaasaresem [ GPOY KK KIIT 3aiiuensiv Astexceem Cepreesuuem

JIaHHBI KOMIUIEKT KOHTPOJIEHO-OLIEHOUHBIX CPE/ICTB pa3paboTal Ha OCHOBE paboueH
nporpammbl OJ1.12 Xumwust, yreepkacaHoi negarormdeckum coserom I'BIIOY KK KIIT ot
16.06.2023 r. u ¢ yyerom tpebosanuii PI'OC 1o crnennaJIbHOCTSM.

KOMIIIEKT OLIEHOYHBIX CPEACTB Mpe/HA3HAYEH JUIs OLEHKH PEe3yJIbTATOB OCBOCHUS
OJ1.12 Xumus.

KoMIIIeKT OLIeHOUHBIX CPeJICTB BKIIOYAeT B ceds;

- [TacriopT KOMITIEKTa KOHTPOJIbHO-OLEHOYHBIX CPE/ICTB

- Pesynbrarsl ocBoeHHs yueOHOH AMCHUILINHEL, [TOJIS/KAIIHE TIPOBEPKE

- Owenka 0CBOCHHS YUeOHOH JHUCIUIIIHHE

B ®opMBI ¥ METO/IBI OLICHUBAHMUS

- TunoBslie 3a1aHus 111 OHEHKHA OCBOCHUS y4COHOMN AMCIUTIITHHBI

- 3anaHus Ul TEKYIIEro KOHTPOJIS 3HAHUM

» KOHTpOJ’ILHO-OL{CHOqHHG MaTepHaJibl 1J14 HTOTOBOM arrecralnuH 1o }"JCGHOﬁ
JUCHUIUTHHE

- 3aanus Ui IPOMEKYTOUHOr0 KOHTPOJIS 3HAHUHI B BH/JIE 3K3aMEHA.

KomnonenTsr KOC BpICTpOEHBI B JIOrHYECKO# MOCIEI0BATEILHOCTH, HX COJICPIKAHUE
COOTBETCTBYET OCHOBHOWH MNpO(ecCHOHATbHOH 00pa3zoBaTesIbHON mporpamme, paboueit
mporpamme y4eOHOMH AMCLUHUILIHHEL M KaJleHAapHo-TemaTHueckoMy rutany OJ1.12 Xumust.

[IpescTapnennrie MaTtepuasl MO3BOJSIOT OOBEKTHBHO OLEHHTH YPOBEHL 3HAHMH,
yMEHHH, cpOpPMHPOBAHHOCTH OOMIMX KOMIIETCHIHUI OOYYalomUXCsi U MX COOTBETCTBHE
tpebosanusm OI'OC CIIO uis cienmanbHOCTENH.

3axiouenue

Penensupyemplit KOMIJIEKT KOHTPOJIBHO-OLEHOYHBIX CPEACTB Y4eOHOM JAMCLUMILIMHDI
O/1.12 Xumusa mis cnennansHoctd 43.02.17TexXHOIOTHS HHIAYCTPHS KPACOTLL. SBIIHETCH
METOJMYECKUM MaTepPHUalioM, ONPEACIAIOINM [IPOLECAYPY OLCHHBYH i 1 ymenuii,
o0yJaromuxcss 10  JAaHHOH  CHEHUAILHOCTH W MOJKET 4 I;Ll, M '
oOpa3zoBaTe/IbHOM JAESITCIEHOCTH IIPH IIPOBEICHHH TIPOMCIKY TR ey

PeneHsenT M&?C’f’%&g .@ C. /171.(; LC Sa e
K. 5n 6wy KK K7
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2.3. OueHo4HbIE CPEICTBA IPOMEXYTOYHOM aTTEeCTALUK 110 JUCLHUILIAHE « XHMHUSI»



1. ITacnopT ONEeHOYHBIX CPEJCTB MO AHCUHNINHE «XHMHA»

It QopMHpOBaHHS, KOHTPOJS M OLUEGHKH pe3yJbTaTOB  OCBOCHHS
o0ureo0pazoBaTeNbHON JUCHMIUIMHEI « XUMHUS» pa3padoTaHa CUCTEMa OLEHOYHBIX
MeporpusiTuid, yuuteiBatomas TpeboBanus DPI'OC COO  (npeamerHbie
pe3yasTaTsl) 1 PI'OC CIIO (obuue u npodeccuoHalbHble KOMIIETEHIUH).

Ba)kHOIT 0COOEHHOCTBIO CIIPOEKTHPOBAHHON CHUCTEMBI OLIEHUBAHUS SIBJISIETCS
COriaCoOBaHHOCTBL OILI€EHOYHBIX MepOHpHﬂTHﬁ H 3allllTaHHUPOBAHHLIX PpeE3yJIbTATOB
o0yuenus. Kaxaoe omneHoYHOE MepOTIpUsITHE HANPaBJIeHO HA (GOPMUPOBAHHE WU
U3MEpEeHHE 3HaHUs / yMEHHUs B KOHTEKCTe, yKa3aHHOM B pe3ysbTare 00yueHusl.

B naucuurniuHe «XMMHS» K OCHOBHBIM OLEHOYHBIM  MEPONPHSATHSIM
OTHOCSITCS: 3aJlaHUsi B TeCTOBOM ¢opMme, NMpakTUUECKHe 3aaHUsi HA COCTABJIEHHE
YPaBHEHUH  peakuuil, KIaccHQUKAMIO M  HOMEHKIATYPY  XHMHYCCKHX
COCNIMHEHHMH. pacdeTHble 3amayd, JabopaTopHeie  pabOThl,  MPAKTHKO-
OPHEHTHUPOBaHHbIE 3aJaHus (pacyeTHble M TeOpeTHHecKue). B MpHKIaaHbIX
MOJYJISIX B Ka4€CTBE OLEHOYHBIX MEPOIPUSATUN TaKXkKe 3alUlaHMPOBAHbI KEHChI H
y4e0HO-HCCIIeI0BATENbCKHE TPOEKTHI.

Peanusanus OUEHOYHBIX MEPONPHATUI MO XUMHHU 3alllaHUPOBaHA B pPaMKax
TEKYLIEro, pyOeXHOro (TeMaTU4YeCKOro) KOHTPOJIS M IPOMEXYTOYHON aTTeCTalluu
0 JUCIUTUTHHE.

CucTeMa OIEHOYHBIX MEPONPHATHH 10 XMMHH IPEICTABIEHa B MACHOpTe
OLICHOYHBIX cpeAcTB (Tabnuua 1).
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2. OueHo4HbIe CPEACTBA MO AHCHHILIHHE «XHMHS»

2.1. Ouenounvie cpedcmea meKyuiezo KOHMpoOA no oucyunune «(Xumusny

Texymuii KOHTpOJIb pe3yJIbTaTOB OOy4YeHHs MOXKHO OCYHIECTBIATH Pa3HMIHBIMI
METO/laM{ U C IIOMOIILI pa3jiMuHbIX OleHO4YHbIX cpeAcTB. [lo mucumminbe «XuMus» 1
Ka4yecTBE CPEACTB TEKYIIEro KOHTPOJIS IIPUMEHSIOTCS BOIIPOCKHI JUISl OPraHUu3allui yCTHOIC
¥ MUCHbMEHHOTO OIpOca, CHCTEMbI 3aJlaHMi B TeCTOBOM (opMe, 3a1a4d W YIPaKHCHHA
PaKTHKO-OPHEHTHPOBAHHbIE 3aJaHus (TEOPETHYECKUe, pacyeTHble, CUTYallMOHHBIC)
nabopaTopHble pabOThl U JApYrHe OLUEHOYHBIE MeponpuATus. Huke npusenem npumepsb
HEKOTOPBIX U3 HUX.

2.1.1. Cucremsl 3a1aHHii B TeCTOBOH (hopme

Cucrema 3amaHuid B TecToBoH (dopMe — 23TO coAepKarejabHas CucTeMa
OXBAaTHIBAIOILAs B3aUMOCBS3aHHbIE JIEMEHThl 3HaHUN. B oTinuue oT TecToB, B cUcTeMay
3aJJaHdi BEPOSTHOCTD MPAaBHJIBHOIO OTBETA Ha IOCJIEAYIOLIEe 3alaHHEe MOKET 3aBUCETD O
BEPOATHOCTHU NPABUIIBHOTO OTBETA Ha MPEeIbIAyIIHe 3aTaHus.

Jlns Toro 4troObl Ha OJHOM COAEPIKATEILHOM Marepuajle MOXKHO ObUIO COCTaBHTI
HECKOJIBKO BapMAaHTOB TECTa, KOHCTPYUPYIOT Oa3y 3asaHuit B TecToBo# hopme. Ecnu ecri
KOMIIBIOTePHBIE TPOIpaMMbl TI€HEepalMd TEeCTOB, TO B IIPOrpaMMy CO3JaHHS TECT:
BBOJMTCs 0a3a, BKodaromas B cebs INapauielbHble 10 COAEPKAHHIO MW TPYAHOCTE
BapHaHTBl OJTHOTO M TOTO K€ 3aJlaHMs. JTO O3Ha4aeT, YTO NMPOBEpKa 3HAHUS MPHU3HAKOB
CBOMCTB, cocTaBa, QYHKLHUI OZHOTHUITHBIX 0OBEKTOB MOKET OBITH OPraHM30BaHa Ha 6as¢
OIHOTO M TOIO K€ 3a/laHtsl, MEHSIONIEr0 B CBOEM TEKCTE TOJIBKO Ha3BaHHUE ITUX OOBEKTOB
OTH 3a1aHKS Ha3bIBAIOT (haCETHBIMH, T.€. UMEIOLIMMMU [IEPEMEHHbIE 3TeMEeHTHI.

ITpuBeneM mpumep cucTeMBbl 3alaHWi B TecTOBOM (opme, BKmrouaromeil haceTHpic
3aaHus ((aceTsl B 3aJJaHUH 3aKITIOYEHBI B QUTypHBIE CKOOKH).

HazBanue TeMbI Tema 1.1 «CtpoeHre aTOMOB XHMHYECKUX
3JIEMEHTOB U IIPUPOJa XUMHYECKOU CBSA3ZM»

Pesynprar ob6yuenus | CocraBniarh XUMHYeCKHE (DOPMYIIBI COCIHHCHMIA
B COOTBETCTBHM CO CTEINEHBIO OKHUCJIEHHUS
XHUMHYECKUX DJIEMEHTOB, UCXO/s U3 BaJICHTHOCTH

K JJICKTPOOTPULATC/ILHOCTH

OO6mue KoMIeTeHUn OK 01

Bpems Ha Bpinosnenne: 80 Mmun

BeiOepuTe 01MH NpaBHIbLHBIN 0TBET:

1. Atombl C 1 Si UMEIOT 0JTHHAKOBOE YHCIIO:

A) HEeHTpPOHOB B spe

b) sHepreruyeckux ypoBHeii

B) 371eKTpOHOB Ha BHELIHEM YHEPreTUYECKOM YPOBHE
I') sanextpoHOB



2. B psay xumugeckux sneMenToB Li-Be-B—C mertannyeckue CBOUCTBA:

A) YCUIIUBAIOTCS

b) ocinaGeBaror

B) He MeHsOTCH

') M3MEHSIIOTCS IEPUOUUECKH

3. K s-a51emeHTaM OTHOCHUTCS:

A)K

B) S

B) Fe

I') Br

4. ITytem coenuHeHus aTOMOB 1o HoMepoM 11 u 17 obpa3syercs BemecTso ¢
XAMHYECKOU CBA3BIO:

A) HOHHOM

b) KoBaJleHTHOM MONSPHON

B) xoBaJleHTHON HenoJsPHON

I') metanu4yeckoi

5. {KonM4ecTBO 3JEKTPOHOB B aToOMe; KOJHYECTBO 3JHEPreTHYeCKHX YPOBHEMH
KOJIMYECTBO 3JIEKTPOHOB HA MOCIIEAHEM JHEPreTUYECKOM YPOBHE; KOJIMYECTBO IIPOTOHOB I
siipe aToMa} COOTBETCTBYET

A) HOMepy nepuoaa

b) Homepy rpynmsl

B) nopsiakoBomMy HOMepy

6.{xnopuay G6apus, anmazy, aMMHaKy, CEpHOM KHUCIIOTE } COOTBETCTBYET

A) MOHHAsi XUMHYECKas CBS3b

b) xoBasieHTHas NOJIApHAS XUMHYECKas CBS3b

B) xoBaneHTHast HeMOIApHAs XUMUYECKAs CBA3b

7. {cBa3b, 0Opa3oBaHHas 3a cYeT 06pa30BaHKs OOIIKMX 3JIEKTPOHHBIX M1AP; CBSI3b,
o6pa3oBaHHas 3a cyeT 000011eCTBIEH S BaICHTHBIX 3JIEKTPOHOB; CBA3b, 00pa3oBaHHAs 32
CYeT BJIEeKTPOCTATHYEeCKHUX CHJI I'.[pHTH}KEHHH} Ha3BIBACTCH

A) MOHHOM

b) metamnunyeckoii

B) koBaJleHTHOM

8. {B mopsziKe Bo3pacTaHus METAJUIMYECKUX CBONCTB; B MOPsIKe yOBIBAHUS pajnyca
aTOMOB; B IIOPA/IKE BO3pACTaHHsl KUCIIOTHBIX CBOMCTB JIETYYHX BOJOPOIHEIX
COEIUHEHMH | 3]IeMEHTHI PacIOJIOKEHbI B PSLY

A)K, Ca, Sc

b) Al, Mg, Na

B)F.Cl 1

9. Kakoe u3 cyxneHuii BepHo st anementos { VA rpynnsl , IVA rpynmsr, [A
IpyIIIbI }

A) obmas hopmya eTydero BogopoaHoro coeaunenns RH4

b) He 06pa3yioT neTyuux BoMOpOAHBIX COEANHEHU

B) 10 3aBepieHUs JHEPreTHIECKOTO YPOBHSI HE XBATAET TPEX JIEKTPOHOB

10. Cpenu BemecTs, yka3aHHBIX B Py {NH3, 02, HCI, SO»; CaO, HNO3, CI2, CO2;

H2S04, HI, CuCl2, CH4, NH3 } KOJJM4€CTBO COEIMHEHHUI ¢ KOBAJICHTHOM [IOJISIPHOU CBSI3BIO
PaBHO
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A) Tpem

b) 1Bym

B) uetpipem

11. Xumuyeckas ¢BA3b B MOJIEKyJIaX {030HA U XJIOPU/IA KaJIbLUs;, CEPHOU KUCIIOTHI 1
XJIOpUIa AaMMOHHSA; CePHOH KHCIOTHI U 030HA} COOTBETCTBEHHO

A) KOBaJIeHTHAas NOJSPHAs U HOHHAS

B) koBajleHTHas! 110JIsipHAasi ¥ KOBaJIEHTHAsl HEMOJIsIpHast

B) xoBasieHTHasl HeroJsipHasi U HOHHAs

Kak BHAHO M3 IPUBEJEHHOIO IpUMepa, Kaxjoe (acerHoe 3ajaHue MOXKET ObIT
1peoOpa3oBaHO B HECKOJIBKO Pa3IM4YHBIX BAPMAHTOB OJIHOI'O 33JIaHUSl TECTOBOI CUCTEMbI
[Tpn opraHuzanu aBTOMAaTU3UPOBAHHOIO TEKYIEero KOHTPOJIs IOSIBISETCS BO3MOXKHOCTI
reHepanuu 00JIbIIOrO KOJIMYECTBAa BAPUAHTOB TECTA, IIPU 3TOM 3aJaHUsd, [1OJTYYCHHBIC W'
dbacera, OyayT napajuIesIbHbI 110 COAEP)KAHUIO U TPYAHOCTH.

2.1.2. IIpakTHYecKHe 3aJaHUS H 3a/1a4H
Bpems na Boinosnenne80Mu

ITpakTiueckue 3aianHus U 3a7ayy, 4acTO MCIOJIb3yeMbIe B Ka4eCTBe JHIAKTHUECKH?
CpPEeICTB B €CTECTBEHHOHAyYHBIX JAHCIHMIUIMHAX, TaKXKe€ MOIYT ObIThb (aceTHBIMH
Bo3MoXXHO mnpuMeHeHHMe 3aJad C BapHaHTaMH OTBeTa JUiss yJ00cTBa OpraHu3allul
aBTOMAaTU3MPOBAHHOI'O KOHTPOJISL.

[IpakTryeckue 3aiaHms ¥ 3a4a44 1IPEACTABICHbI B pa3/ieliax:

1. OcHOBBI cTpoeHHs BemlecTBAa — 3alayd HAa COCTaBIIEHHE XUMHYECKHX (opmyJ
JBYXaTOMHBIX COeIMHEHUH (OKCHIOB, CYIb(GUI0B, FTUIPHIOB H T.II.).

2. XuMHYeCcKHe peaKuuu

2.1. 3agaum Ha COCTaBIIeHHE YpaBHEHWM peaKkIMi: COEJMHEHMS, 3aMelleHUs
pa3yIoKeHHs, OOMEHa M peaklMi C y4acTHeM KOMIUICKCHBIX COEAMHEHHWH (Ha npuMmepe
FHIPOKCOKOMILICKCOB aIIOMHUHMs U LIMHKA); OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIHi
C HCIOJIb30BAaHHEM METOJa DJJIEKTPOHHOro OanaHca; ¢ y4acTHEM KOMIIJIEKCHBD
COeMHEHHUH (Ha NpUMepe I'MAPOKCOKOMIUIEKCOB LIMHKA ¥ aIOMUHMS ).

2.2. 3ajauu Ha pacyeT KOJMYECTBEHHBIX XapaKTEPHUCTHK IPOJYKTa peaKiiik
COeIMHEHHS; MacCOBOM HJIM 00BEMHOM OJM BBIXOJa IPOAYKTA PEaKLUH COeIUHEHUS O
TCOPETHYECKH  BO3MOXHOr0;  OOBEMHBIX  OTHOILIEHHWM  Ia30B;  KOJMYECTBEHHBD
XapaKTepUCTUK MCXOAHBIX BEIIECTB U NPOJYKTOB peakKIMu; Macchl (00BEM, KOJIMUECTB(
BEIIECTBA) NPOAYKTa pPEaKlHH, €CIM OXHO W3 BELIeCTB JaHO B BHJE pAacTBOpA (
OIpeAeICHHOM MacCOBOM [0JIell paCTBOPEHHOI'O BEIIECTBA.

2.3. 3ajaHus Ha COCTABJICHHE MOJICKYJISAPHBIX W HMOHHBIX pPEeaKIHil C ydacTHel
OKCHJIOB, KHCJIOT, OCHOBaHHM M COJIeH, HOHHBIX PeaKIMi THAPOJIM3a COJIEH, YCTaHOBIEHHE
HW3MEHEHHS] KUCIIOTHOCTH CpEIBl.

3. Crpoenne H cBOHCTBA HEOPraHUYECKHX BELIECTB
Bpems Ha BoinosHenune: 90 Mun

3.1 3aauu Ha pacyeT MaccoBOM HOMH (MACChl) XAMHUYECKOTO 3/IEMEHTA (COSTHHEHHS
B MOJIEKyJie (CMeCH).

3.2. Ilpaktuueckue 3anaHusi 10 KiacCHHUKALMH, HOMEHKJIaType M XHMHYECKHUM
(popmynam HeOpraHH4YeCKHX BELIECTB Pa3IMYHbIX KJIACCOB.

3.3. IlpakTHyeckue 3aJlaHHs Ha ONpEJeIeHHe XMMHUYECKO aKTHBHOCTH BEILECTB I
3aBHCHMOCTH BHJa XUMHUYECKOH CBS3U U THIIA KPUCTAUINYECKOM peIleTKy.

3.4. 3ananus Ha COCTaBIEHHE YPaBHEHHI XUMHYECKUX PEaKLMH ¢ YIacTHEM MPOCThD
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M CJIOXKHBIX HEOPraHMYECKHX BEIIECTB: OKCHIOB METAIOB, HEMETAIOB U aM(pOTEpHbLD
3IEMEHTOB, HEOPraHMYECKHX KHCJIOT, OCHOBAaHMH M aM(pOTEpHBIX TI'MIPOKCHJIOB
HEOPraHUYEeCKUX COJIei, XapaKTepU3YIOIIMX UX CBOMCTBA U CIOCOObI MOy YCHUS.

4. Ctpoenne u CBOHCTBA OPraHMYeCKHX BEIIECTB

4.1. 3agaHus Ha COCTaBJICHUE Ha3BaHUW OPraHMYECKHX COCJIMHEHHH 110 TPUBHAJILHOK
WK MEeXIYyHApOIHON CUCTEeMaTHYECKON HOMEHKIIATypeE;

4.2. 3amaHds Ha COCTABJICHHE IOJHBIX M COKPAIUEHHLIX CTPYKTYPHBIX (OpMYI
OpPraHHYECKHX BEIIECTB OT/AEJILHBIX KJIaCCOB.

4.3. 3Bamaym Ha ONPCACICHHUC IMPOCTCHIICH (OPMYJIbl OPraHHYCCKOH MOJICKYJIDI
HCXO0/1s U3 DJIEMEHTHOTr0 cocTasa (B %).

4.5. 3agaHusd Ha COCTAaBIGHHE YPABHEHHH XUMHUYECKUX peakIUi ¢ ydacTue
OpraHM4YeCKHX BELIECTB Ha OCHOBAHMH MX COCTaBa U CTPOCHHUS.

4.6. 3aaHus Ha COCTaBJIEHHE YpaBHEHHH XUMHUYECKUX peaKUuil, HLTIOCTPUPYIOLIH?
XUMHYECKHE CBOHMCTBA C Y4YETOM MEXaHHU3MOB IIPOTEKaHHUsA JaHHBIX peaKuud 1
IeHETHYECKOM CBSI3M OPraHUYeCKUX BELIECTB Pa3HbIX KJIACCOB.

4.7. PacueTHbl€ 3a/1a4H 110 YpaBHEHHSIM peakLuii ¢ yuacTHeM OPraHUYeCKHX BEIIECTB.

5. Kunernyeckue H TepMOJHHAMHYECKHE 3aKOHOMEPHOCTH INPOTEKAHHS
XHMHYECKHX peaKuHu

5.1 IlpakTryeckue 3a7aHus Ha OLIEHKY H3MEHEHUS CKOPOCTH XMMHYECKOM peaKiiH I
HaTPaBJIEHUs CMEIleHHUs] paBHOBECHS! C UCIOJIb30BaHueM npuHuuna Jle-Illarense.

5.2 3ajaun Ha pacyerhl TEIUIOBBIX 3(P(EKTOB XMMHUYECKUX peaKkiUi U OIpeeIeHH
THUIIA peaKklMH (110 TerIoBoMy 3G (deKTy: 3K30- U IHIOTEPMHUYECKHUE ).

6. lucnepcHbie CHCTEMBI

6.1. 3agayu Ha IPUTOTOBJIEHHE PAaCTBOPOB.

7. KayecTBeHHbIe peaKIHH OOHAPYKEHHS! OPraHHYECKHX H HEOPraHHYeCKH)
BeLIECTB

7.1. Ilpaktudyeckue 3aJaHUs Ha COCTaBIEHHE YPaBHEHHH peakUui oOHapy KeHMHs
KaTHOHOB I-VI rpynm v aHMOHOB, B T.4. B MOJICKY/ISIPHOM U HOHHOU (opMmax.

7.2. IlpakT4ecKue 3aJlaHis Ha COCTABICHHE KaueCTBEHHBIX Peakuui oGHapyKeHMUs
OpraHUYeCKUX COeAHUHEHHIA.

9.1. UccneaoBanue 1 XHMHYECKHH aHa M3 00beKTOB GHOChephI

1. TunoBeIe pacdeTs! 110 TEMAaTHKE SKCIIEPUMEHTA.

2. 3ajgauu Ha BBIYKCIEHHE CPEIHEr0 3HAYEHHs SKCIEPUMEHTAJIbHBIX JIaHHBIX
MIOrPELIHOCTH.

3. 3ananue «XMMHYECKHII COCTAaB BOJbI, THII BOIbl U CHOCOGBI ee NMpUMEHEeHHs» (¢
HCTIOJIb30BaHHEM HOPMATHBHBIX TOKYMEHTOB).

4. 3ananue «B3auMoCBsI3b cocTaBa MOYBbI, THII IOYBhI U €€ Ha3HAYSHHUS.

9.2. UccnepoBanue 1 XHMHYECKHIi aHAIN3 00bEKTOB TeXHOCEpPDI

1. TunoBsIe pacyeTsl 110 TEMAaTHKE 3KCIIEPUMEHTA.

2. 3ajauu Ha BBIYKCIICHHE CPEIHEr0 3HAYeHHs SKCIEePUMEHTATbHBIX IaHHBIX
[IOTPEILHOCTH.

3. 3ajaun Ha OMpe/eNCHHUE METAIOB, HEOPIdHWYECKUX AHMOHOB M OPraHMYecKm
BEIIECTB B TEXHUYECKOH BOJIe Pa3HOT0 HA3HAYEHUSI.

4. 3ananne «XUMHYECKHM COCTAB TEXHMYECKOW BOMIBI, THII BOIBI U CIIOCOOBI et
TPHMEHEHUsD» (C UCTIONb30BAHHEM HOPMATHBHBIX JOKYMEHTOB).

Ilpumepsl 32324 Mo pasHBIM TEMaM AUCHHILTHHBI
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Bpemsi Ha BeinoHenue: 90 MUH

I. C BapuaHTaM¥U OTBETOB

1. B peakuuio, TEPMOXUMUYECKOE YPaBHEHUE KOTOpOH S + 0, = SO, + 297 x/Ix
BeTynmia cepa maccoi 1 r. KonuvecTso TemoThl, BBIICIHBIICECS IIPH 9TOM, PaBHO:

A) 9,28 xJIx

B) 74,25 xJIx

B) 29,7 x/Ix

2. Ykaxxurte coJjib, BOJAHBIN PaCTBOP KOTOPOH UMEET IIEIOYHYIO Cpeay

A) cynbdar kanus

b) xnopup anmomMuHHAA

B) kapboHaT kanus

3. OnpenenuTe Ha3BaHHE BeEIIECTBa, IVIaBHAs LElb KOTOPOIO COCTOUT M3 4YeThIpE:
aTOMOB YIJIEpOZa, COAEPKUT KapOOKCHIIBHYIO TPYIIly U OJHY ABOMHYIO CBS3b, a TaKIK(
pafivKajbel METHII ¥ 3THII.

A) 3-meTun-3-3TUn0yTeH-3-0Bast KUCI0Ta

b) 3-meTun-2-3tunbyren-3-oBas KUCIOTA

B) 2-meTun-3-3tunlyren-3-oBas KUCIOTa

DaceTHble 321241
Bpems Ha Bpinosinenue: 90 Mmun

4. CocraBbTe XUMHUYeCcKHe (HOPMYJIbI IBYXaTOMHBIX COSIUHEHUN: {CUIIMLIAT KaIbIHs
ruapuz 6apus, cynbdun sxenesa (I11), okcun asota (1), okcum amroMUHHMS, XJITOPHI KeJe3:
(II), mutpun 6apus, oxcun prytH (I), oxcun cypsmsr (V); okcun menu (I), xmopun pryT:
(IT), HUTpHA Kanus, CUIMLKA MarHus, THIPUA amoMunus, cynsdun csunma (I1), 6pomu;
uuHKa, okeua yriepoaa (II), okcun xmnopa (V); Hutpua Hatpus, uoaua meau (1), oxcu;
xpoma (II), oxcun asora (V), ruapun Hatpus, xnopua xpoma (II1), okcun kanus, okcu;
mbimbsika (I1I), cynehun nunka}.

5. Ilpu B3aumopneiicteuu {40; 20; 35} r cmecu {cepeOpa M LMHKA; LIMHKA H MeIU
MEIH U XKelle3a} C COJNAHOW KHCIOTOW Beimenwiock {6,72; 2,24; 5,6} n rasa (u.y.)
Omnpenenure maccoByro 100 (B %) {LIMHKA; Meau; 5kejle3a} B CMeCH.

6.YpaBHSATE OKUCITUTEIHLHO-BOCCTAHOBUTEILHYIO PEAKIIMIO

{MnO, + H,SO,; = MnSO, + O, + H,0;

Zn + K2Cr207 + H2S04 = ZHSO4 + CI‘Q(SO4)3 + KzSO4 + HzO;

KClO; + S = KCl + SO,} MeTozoM 3/1eKTpoHHOr0 GanaHca; onpeieuTe OKHCIUTE!
U BOCCTAHOBHTEJIb.

7. Ompenenure MONEKyIspHY (GopMylTy yrieBoaopoaa, cozepxauero {80%
85,7%; 75%} yrnepona. OTHOCHTENbHAsi IUIOTHOCTh [APOB BELIECTBA IO {BOJOPOJLY
BO3YyXY; Kuciaopoay} pasna {15; 1,931; 0,5}.

A) C4Hg

b) C,Hg

B) CH,

Bonpocureasnbie popmynuposku:

8. Kakas macca yKCycHOM KHCIOTBI MOTpeOyeTcs [Ulsi CHMHTe3a 3THjalleTaTta Maccol
140,8 r. Berxon a¢dupa npumute pasasiv 80% 0T TeopeTHUECKH BO3MOYKHOTO.

9. KakuM peakTHBOM MOXHO OTJIMYUTH TIIMLEPUH OT TmoKo3sl? CocTaBbT
YPaBHEHHE KaueCTBEHHOM peakuuu MIIs OOHapy)XeHHs MHOrOATOMHBIX CIHUPTOB H:
IpHUMepe IIIHLEepUHa.



10. C moMOILBI0 KaKOro peaKTHBa MOYKHO pacro3HaTh rajJloreHu/A-noHbI (Cl-, Br-, I-)’
CocTaBbTe ypaBHEHWs KaueCTBEHHBIX PEaKLUH B MOJIEKYJIIPHOM ¥ MOHHOH (opmax
VKaxuTe NpU3HAKH peaKLyi.

3amauu, KaKk ¥ Apyrue AUIaKTHYecKHe 3a/laHus, MOTYT BBIIOJHSATE 0Oy4Yarollyto I
KOHTPOJIUPYIOLIYIO (yHKUHH. PelneHHe 3a7ady MOXeT OCYLIECTBISThCS Ha pPa3IMUHBD
THIIaX ¥ dTanax 3aHsATHH.

2.1.3. [IpakTHKO-OPHEHTHPOBAHHbIE 32 JAHHUS

IIpaKTHKO-OpPHEHTHPOBAHHEIE 33jaHus (KAK TEOPEeTUYECKHE, TaK U pacucTHbIC)
HAIpABJIEHB! HA Pa3BUTHE Pe3yJIbTATOB 00y4YeHHs OCHOBHOTO MOJyJist (pasaesbl: «OCHOBD
CTPOCHHS BEUIECTBa», ((CTpDEHHe U CBOMCTBa HEOpPraHH4€CKUuXx / OpraHu4Y€eCcKUuX BEUIECTB»
«KuHeTHyeckue | TepMOJJHHaAMHUYECKHE 3aKOHOMEPHOCTU ITPOTEKaHHWA XHMHYCCKH?
peakuuit», «JlUcrepcHble CHCTEMBbI») W BBISBIEHHE XMMMUYECKOH CYyIIHOCTH OOBEKTOl
MpUupoabl, MPOU3BOJCTBA H 61:1’[‘8., C KOTOPBIMH 4YEJIOBCK B3aHMOHeﬁCTByeT B IMpOLECC(
IPaKTUYECKOH e TeIbHOCTH (IIPUKIIaHOM MOy JIb).

[IpakTUKO-OpUEHTUPOBAHHbBIE 3aJlaHUs MOXHO OIPEACIUTh KaK IeAaroru4yeckr
niepepaboTaHHbIi  (parMeHT TPO(EeCCHOHATBHOW JeATeNbHOCTH crenuanucra. O
pa3palaTeIBAIOTCA U IPOBEPKH 3HAHMKA M YMEHHH OOydaloluxcsi NeiCTBOBATH |
NPaKTHYECKUX, HETUNMUYHBIX, SKCTPEeMalbHbIX W JApPYrux curyauusx. llpm wusydenur
JUCIHHUITIIUHBI «XHMUA» I[IPpaKTHKO-OPUEHTHPOBAHHBIEC 3adaHusd I[IPUMEHAINOTCA  JIJI
dKTHBH3allUH yqeﬁHO-HOGHaBaTeHBHOﬁ AeATEJIbHOCTH 06yt1a10m1«1x051 ITYTEN
«IOTPYXEHUs» HX B NpOOJIeMbl XHMHUYECKHUX HCCIIeJOBaHUH, BO3HUKABILIUX B HCTOPHUI
Pa3BUTUS HAYKH, WM UMEIOIINX NMPAaKTUYECKOE 3HAYSHHUE JIs YeJIOBEKa.

IIpuBeneM npuMepsl IIPaKTUKO-OPUEHTUPOBAHHBIX 3aaHuii 110 pasjenaM « CTpoeHM«
¥ CBOMCTBA HEOPraHUYECKUX BellecTB», «CTpoeHue 1 CBOHCTBA OPraHUYECKUX BEILIECTBY.

1. KapOokcurepanus

Ha3BaHue TeMsI Tema 3.3. «IIpou3BoACTBO HEOPraHUYECKUX
BCIIECTB. 3HavyeHHe " IIPUMEHEHHUE B 6blTy H Ha
IIPOU3BO/ICTBE»

Pesynprar oOyuenuss | OGOCHOBBIBaTH  3HA4Y€HHWE W [PUMEHEHUE
HEOpPraHWYeCKUX BelIeCTB B  ObITOBOM |
IIPOU3BOACTBEHHON JeATEJIbHOCTH YejioBeKa HX
(DHU3UKO-XMMHUYECKUMHU CBOMCTBAMHU

OO01He KOMIIETEHIUH OK 01, OK 02

A 3HaKOMO 1M BaM IOHATHE «KapOokcuTepanus»? B TepameBTHYECKMX eI
HCIONIB3YIOT ra3oo06paszHoe BemecTBo. I1o 3T0i npHyKHEe MOJOOHYI0 METOIAMKY HA3bIBAIO"
«ra30BBIMH YKOJIaMH». DTa METOAMKA UCIIOJIB3YeTCS Ul JICUeHHs CepleYyHO-COCYIUCThI
3a00J1eBaHHMM, MOBBIIIEHUS TaCTUIHOCTH KOXH. [IOBBIIIEHHE COMEpIKaHUs TOro rasa I
KPOBH TOBODUT O HEKa4eCTBEHHOHW (YHKIMH KpoBHU. CaMoe YAMBHTEIBHOE, YTO OH(
HCIIOJIb3YETCs B TBEPAOM BHJIE B MHUILEBON NPOMBILIIICHHOCTH AJISi XpPAHEHUsI U TIEPEBO3KE
NPOAYKTOB: PBIOBI, Msica, MOPOXKEHOTO.

3aganue
Bpems Ha BeinosiHenne: 90 MuH

BriOepuTe 01HH NpaBHILHBIH OTBET:
1. O xakoMm BelecTBe UIET pedb?
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A) yriaeKkucielid ra3

B) xucnopon

B) amMuax

2. KakuMy XUMHUYECKMMH CBONCTBaMK 06iaaeT 3TO BelecTBo?

A) KHCTIOTHBIMU

B) ocHOBHBIMU

B) am¢porepHBIMU

3. C yeM MOXET BCTyIaTh BO B3aUMOJIEHCTBUE?

A) ¢ BOIOii, OCHOBHBIMH OKCH/IAMH, [1eJI09aMH, HEKOTOPBIMU COIAMHU

B) ¢ BOIOM, KMCIIOTHBIMH OKCH/IaMHU, 11€JI09aMU, HEKOTOPBIMH COIAMH

B) ¢ BoJ10#1, KHCIIOTHBIMH OKCHIaMH, KHCJIOTaMH, HEKOTOPBIMHU COJIAMH

4. C moMOIIBIO KaKOro BELIECTBA €r0 MOYKHO OOHAPYKHUTE?

A) benondranenna

B) 6poMHOIT BOJEI

B) u3BecTKOBOH BOAEI

5. IlpuBeauTte GHakThl, KOTOPbIE JOKA3bIBAIOT OTPULATEIbHOE BIMSHUE 3TOr0 ra3a Ha
XKeJTyJ0YHO-KUIIEYHbIH TPaKT YeJIoBeKa.

2. IlloBapenHas coJib

Hassanue TeMbl Tema 3.3. «IIpou3BoicTBO HEOPraHUYECKHUX
BellleCcTB. 3HaYeHHe U NMPUMeHeHHe B ObITY U Ha
IIPOU3BOJICTBE»

Pesynbrar oOy4yenus | OGOCHOBBIBATH ~ 3HAU€HUE U [IpUMEHEHHe
HEOpraHW4YeCKUX BelecTB B  ObITOBOM U
IIPOM3BO/JICTBEHHOM JESTEIbHOCTH 4YelloBeKa HuX
(ODU3UKO-XUMUYECKUMHU CBOMCTBAMHU

OOuire KOMIIETEHIHH OK 01, OK 02

N3BecTHO, uTO B MHpe nobObiBaercss npumepHo 100 MUIUIMOHOB TOHH [OBapeHHOI
comi B roA. Ha numessle HyXIbl pacXoAyeTcs OKOJO OIHOM YEeTBEPTOH YacTH 3TOI
xojudecTBa. Kyna jxe uaer octanbHas colb?

IToBapeHHas collb COBEPLICHHO HEOOXO0/AMMa IIPH IPOU3BOACTBE MACHBIX M PBIOHBD
KOHCEPBOB, OHAa HCIIOJbL3YyeTCs B METaJUIyprHueckoil OTpacid MpPOMBILUIEHHOCTH, Ipl
00paboTKe MEXOB M pa3JM4YHBIX KOX, B IIPOLIECCE NPUIOTOBJIEHHMS MbUIA, HAET UL
NIOJIy4EeHHUsl KaJIbLIMHUPOBAHHOW COJibl, TpuMeHsieTcs: B MequuuHe. OCHOBHOM notpeduren
COJIM — XMMHUYECKasl OTpacib MPOMBIIIEHHOCTH. B 3T0M 06/1aCcTH HCIONB3yeTCs He TOJBK(
caMma COJib, HO M 3JIEMEHTBI, cocTaBidomue ee. B mpouecce anexTposnsa ee pacTBop:
[I0JIy4aloT XJIOpP, BOAOPOA U eAKui HaTp. M3 pacTBopa e1Koro Hatpa IojlydyaroT TBEPAYK
mesioyb — KaycTuk. CoenuHss BOAOPOJ C XJIOPOM, IOIY4atOT COJITHYIO KHCIIOTY.

3ajaHue: cocTaBbTe YPaBHEHHN, ONMCAHHBIX B TEKCTE peaKiHil.
3. AueTHjieH

Ha3BaHue TeMbl TeMa 3.3. «IIpou3BOACTBO HEOPraHUYECKUX

BEILIECTB. 3Ha4YeHHe U I[IPUMEHCHHUE B 6blTy H Ha
ITPpOU3BOACTBE»




Pesynbrar 00yuenus | ObocHOBBIBaTH  3HAa4Ye€HHE MW NPHMEHEHHE
HEOPraHWYeCKHX  BEUIeCTB B  OBITOBOH |
IIPOU3BOJICTBEHHON JEATENIbHOCTH 4YeJOBeKa HX
(OU3MKO-XHUMHYECKHMH CBOMCTBAMH

OO0uue KOMIIETEHIHH OK 01, OK 02

OxHuM M3 caMbIX pacHpOCTPaHEHHBIX CIOCOOOB CBapKW IUIABICHHEM SBIIAETCS
ra3oBasi CBapKa, KOTOpas IIPOM3BOAUTCA ¢ 0Opa3oBaHMEM Tra30BOr0 IUIAMEHHM B KaHaja
cBapouHoi ropenku. OOpa3oBaHME ra30CBapOYHOroO IUIAMEHM HEBO3MOXKHO Oe3 ras:
aneTuieHa. TeXHHIeCKUN alleTUIIeH NOoJIy4aloT U3 KapOuaa KajbIus.

3aganue

1. O0ObsicHUTe, KaKOH (PU3MYECKHI IOKA3aTeNb I03BOJISET HCIIOIb30BaTh alleTHIICE
JUIsl CBAPOYHBIX paboT;

2. CocTaBbTe ypaBHEHHE PeaKLUH MOJyYeHUS alleTHIICHA;

3. CocraBbTe ypaBHEHHE peaKIUH FOPeHUs aleTUIICHA;

4. Berurciure 00bEM aleTUIICHA MOJIYYeHHOr0 M3 KapOuaa KalblHs Maccoit 128 r
cozepxaiero 5% mpumecel, eciu BBIXOJ| aleTHIeHa cocraiseT 80% OT TeopeTHUEeCK:
BO3MOJKHOTO.

4. MoJiouHasi KHCJI0TA

HasBanue temsl Tema 4.3. «Opranuyeckue BeliecTsa B
KU3HE/IesTeNbHOCTH YenoBeka. [ [pou3BoicTBO U
IIPMMEHEHHe OPraHUYeCKUX BEIIECTB B
[MPOMBINTJIEHHOCTH»

Pesynprar o6yuenns | OGOCHOBBIBaTE  3HA4YeHHE W NpPHMEHEHHe
OpraHMYeCKMX  BellecTB B OBITOBOH W
IIPOM3BOICTBEHHON JI€ATEIbHOCTH YeOBEeKa HX
(GU3MKO-XMMHUYECKUMHU CBONCTBAMH

OO1Ire KOMIEeTEHIUH OK 01, OK 02

[TpomesxyTouHRIM TPOJyKTOM OGMEHa Yy TEIUIOKPOBHEIX JKHBOTHEIX SIBIISIETCS

MOJIOYHAsl KMCJIOTa. 3arax 3TOM KHCIOTHI KpPOBOCOCYILIME HACEKOMBbIE YJIaBJIMBAIOT Hi
3HAYUTEJILHOM PACCTOSIHUH.

3ananue

1. ITouemy HacekoMsle (KoMapbl) GBICTPO HAXOAAT CBOKO KEPTBY?

2. VYcraHosute (GOpMyNy MOJOYHOW KHCIOTBI, KOTOpas IOMOraeT HaceKOMBbIM
HaXOQUTh TEIUIOKPOBHBIX KUBOTHBIX, €CJIM MacCOBBIE JOJIM JIEMEHTOB B HEH COCTABJISIIOT
yriepoaa —40,00%, Boxopoaa — 6,67%, kuciopoaa — 53,33%.

3. CocraBbre CTPYKTYypHYIO (OPMYNly MOJIOYHOW KMCIOTHL Ha3oBUTEe KMCIOTY IiC
Homenkarype UIOITAK.

4. Ha ocHOBaHMM CTPOCHHS MOJIOYHOM KHCIIOTHI C/IENaiiTe BBIBOX O €€ XHMHUYECKH)
CBOMCTBaXx.

5. Haiinure B MHTepHETe WJIM IPYTMX MCTOYHMKAX HH(OPMALHMIO O MPUMEHEHHI
MOJIOYHOH KHUCJIOTBI.



2.1.4. 3axanus 1abopaTopHbIX pabor
JlaGopatopuble paGOTBI SABISIOTCS BAXKHOW 4YacThio ydeOHOro mpomecca I
JUCLUIUIMHE U CIIOCOOCTBYIOT (DOPMHUPOBAHUIO y O0YYaroIMXCst YMEHHH HCCICI0BAT]
XHMHYECKHUCE I[MpoueccChl U ABJICHUA (nnauupona‘rb H IIPOBOIHUTDH XUMHYCCKH(
3KCIIEPMMEHTBI, KCCIEI0BaTh BEIIECTBA W MPOBEPATb THIOTE3bl, 00padarpiBaTh I
VHTEpIPETHPOBaTh pe3yJIbTaThl dKcrepuMeHTtoB). JlaGopaTopHble paboThl MO XHMHI
IpeIyCMOTPEHBI B KaXIOM pa3ielie OCHOBHOTO M NMPHUKJIAJHOI0 MOJyJieH (Tadi. 2).
Tabnuua 2. JlabopaTopHble pabOTHI 10 XUMHI

Pasznen JlaGopaTopHasi paGora
Paznen 2. Xumuueckue JlaGopaTopnas pabora 1. «Peaxiuu
peaxkLuu TUAPOJIA33

Bpemsi na Beinosnenune: 90 MuH

Paznen 3. Ctpoenue u JlabopaTopunas pabora 2. «CgoiicTBa
CBOMCTBA HEOPraHH4Y€CKHX METAJIJIOB U HEMETAJIJIOB»
BEIIECTB Bpems na Bpimoanenne: 90 MmuH
Pasnen 4. Ctpoenue u JlaGopaTopuasi paGora 3. «ITonyuenue
CBOMCTBA OpraHU4YeCKuX STUJIEHA U U3YUYEHHE ero CBOMCTBY
BELIECTB Bpems na Bpinosnenne: 90 mun
Paznen 5. Kunetuueckue u JlaGopaTopnas pa6Gora 4 (Ha BbIGOp)
TepMOJIMHAMUYECKHUE «OnpeneneHue 3aBUCUMOCTH CKOPOCTH
3aKOHOMEPHOCTH IIPOTEKAHUsl | peaKlMH OT KOHIEHTPalUK pearupyronmx
XUMHUYECKUX peaKIui BelecTB» Win «OrnpezneneHue 3aBUCUMOCTH

CKOpOCTH peaKklliy OT TeMIIEPaTypbl»
JIabopaTopHas pabora S.«M3yuenue
BIIMSIHUS PA3JIMYHBIX ()aKTOPOB HA CMELICHHUE

XHMHUYECKOI'0 paBHOBECHA»
Bpems Ha Bpinosmenne: 90 mun

Paznen 6. lucniepcHele JIaGopaTopHasi paGora 6 (Ha BeIGOp)
CHCTEMBI «IIpuroroBneHue pacTBOPOB» HIIU

«HMccnenoBanue qUCNEPCHBIX CUCTEMY
Bpems na Bpmosnenne: 90 Mun

Paznen 7. KauectBeHHBIE JIaGopaTopnas paGora 7 (Ha BbIOOp)
peakuuu oOHapyKeHHUs «AHalIMTHYECKHE peakliu KaTHoHOB [-VI
OpPraHU4eCcKHX H IPYIID WIH «AHATUTHYECKHE PeaKLUU
HEOpraHMYecKUX BelleCTB aHHOHOBY

Bpems na Bemosmenne: 90 mun
JlaGoparopnas paGora 8(ua BbiGop)
«KadecTBeHHbIE peakIiy Ha OT/Ie/bHBIE
KJIaCCBhl OpraHMYEeCKUX BEILECTBY» WUJIU
«KavyecTBeHHBIN aHAIN3 OPraHUYeCKUX

COEIMHEHMH 110 QYHKIMOHAIBHBIM IPYIIIIaM»
Bpemst na Beinosanenne: 90 MuH
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Paznen 9.1. UccnenoBanue u
XUMHUYECKH aHAJIN3 0OBEKTOB
ouocdepsl

JlaGopaTopuas pa6ora 9. «OCHOBBI
n1abopaToOpHOM MPAKTUKH

Bpems na poimosenne: 90 Mun
JlaGopaTopuasi pa6ora 10(na Bbi6op)
«O4HCTKA BOJBI OT 3arpsi3HEHU )
«Ornpegenenne pH BoJIbI U €€ KUCIIOTHOCTI
«OrnpejieieHKe KeCTKOCTH BOJIBI ¥ CIIOCOOBI

ee yCTpaHeHUs»
Bpems na spimoancaue: 90 Mun

JlaGopaTopHasi pa6ora 11(na BbiOOp)
«O0OHapyXeHHe HUTPATOB B IPOAYKTax
ITATAHUSD

«HccnenoBanue NpoAyKTOB ITUTAHUA Ha
HAJIMYHeE YriIeBoaoB (MyKa, TBOPOT, MOJIOKO,
HorypT) Ha HaJIU4YKe YIJIeBOAOB (Kpaxmall,
IJII0K03a, caxapo3a)»

Bpemsi Ha BbinoJHenne: 90 MuH
JlaGopaTopHnasi paGora 12 (na BbIGOp)
«OO6HapykeHre HeOPraHUYECKNX IpuMeceil B
npodax mouBbI»

«Onpenenenre pH BOAHON BBITS)KKH IOYBBI,
€€ KUCJIOTHOCTH M IIETOYHOCTH

Bpems na Boinosnenne: 90 mun

Paznen 9.2. UccinemoBanue u
XHUMHYECKHH aHallu3 00OBEKTOB
TeXHOChEpHI

JIabopaTopHuas pab6ora 9. «OcHOBBI

1a00paTOPHON PaKTHUKK
Bpems Ha BeinosHenune: 90 MuH

JlaGopaTopnas pabora 10 (na BeIOOp)
«Omnpepenenyie XI0pU0B METOIOM
TUTPOBAHUs B TEXHUYECKOU BOJIE»
((OHPC}J.CJICHHC JKECTKOCTHU TEXHMYECKOU
BOJIbI METO/IOM TUTPOBAHUS»

Bpems Ha Beinosinenne: 90 MuH
JlaGopaTopunas pat6ora 11. «Onpenenenue
COJIep)KaHHUsl YIVIEKUCIIOTO ras3a B BO31yXe
ITOMEILEHHUSI IKCIIPECC-METOI0M»

Bpems na Beimosnenne: 90 mun JIabopatopuas
pabora 12 (na Bei6op) «M3rorosnenue
Kpacok (1oabop NUIrMEHTOB ¥ CBA3BIBAIOIIUX
BEILIECTB)»

«HccnenoBanue CBONWCTB BSKYILIUX BEILIECTB
Ha [pUMepe I'UIca

Bpems Ha BbinoHenune: 90 MuH

ObGopynosanune naGopaTopun H pabo4ynx MecT JIaGOPAaTOPHH: MEH3YPKH, [THIICTKH

KaleJIbHUIIBI, TEPMOMETpPHLI, MHKPOCKOII, JIYIIbI,

INPpEAMETHBIE W ITIOKPOBHBIC CTEKJIa

TUTQHIIETHI JUIsl KaleJIbHBIX peakluui, GunbTpoBaibHas Oymara, IpOMBIBAIKH, CTEKISSHHbIC
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pOGUPKH, pe3rHOBble IpoOKM, (oHapuKkH, HAOOp PEAKTHBOB, CTCKIAHHBIC MATOHKU
WTATUBBl IS NPOGMPOK; MEpHbIE LMJIMHIPBI, BOPOHKHM CTCKISHHBIC, BOPOHKE
nenutenbHble mMHApHdeckue (50100 Mir), CTYNKH ¢ MECTHKOM, papdopoBble HALIKH
nuHLeTsl, GuiIbTpsl OyMaxkHble, BaTa, Maplid, 4acoBble CTCKIA, OSJICKTPOIIUTKH
71abopatopHbIC LITATUBbBI, CIUPTOBBIC TFOPCJIKH, CITHIKH, pHOOp AU MOJYyYEHMS Ia30l
(wii TpobHpKa ¢ Ta300TBONHOM TPYOKO#), JAepKaTelu IJs MPOOUPOK, CKISHKH s
XpaHEHUs] PeaKTUBOB, pa3aToyHble JIOTKH; XMMHYECKHe cTakaHsl (50, 100 u 200 wmu)
[IMATENH; MHHLETHI; TUreJIbHbIC UMb, CEKYHIOMEpSI (TaliMephl), MepHbIe IIPOOHPKH (H:
10-20 m1) u MepHble kKon6w1 (25, 50, 100 1 200 mu), BoaaHas GaHs (WIM TepMOCTAT)
CTEKJISIHHbIE MAJIOYKH; KOHHYecKHe KoObl 11t TutpoBaHuA (50 u 100 Mi1); HHIMKATOPHBI
IMOJNIOCKH Ui ompezeneHus pH U cTaHIapTHAas MHIMKATOpHAs LIKana; YHUBepCajbHbIL
HHIUKATOP; mureTkd Ha 1, 10, 50 mu (wim jposartopel Ha 1, 5 u 10 mi), Groperku Juis
TUTPOBAaHMSA, MeAWUMHCKAe Iwmpuusl Ha 100-150 M, nmaboparopHbie W/ VT
aHAJIUTUYECKHE BeChl, pH-MeTpsl, CyIIMIbHBIH mKad, U Ap. 1abopaTopHOE 000pY/10BaAHHKE.

[TpuBeaeM NMpHMEpEI Ja0opaTOpHLIX paboT no pasjeny 2 «XuUMHUYECKHe peaKIum) I
pasneny 4 «CtpoeHue U CBOMCTBA OPraHUYECKUX BELIECTBY.

Pazpen 2. Xumuueckne peakuuu. JlaGopatopnasi pabora 1. «Peakuny
THAPOJIH3a
Bpemsi na Bbinosnenune: 90 MuH

HazBanue TeMsl Tema 2.2. «DnekTponuTUiecKas AUCccolranus u
VOHHBIN 00MeH»

Pesynbrar 00y4yenust | CocTaBisTh YpPaBHEHUS XUMHYECKHX peakUuu
HOHHOrO OOMEHa C y4YacTHeM HEeOpraHU4eCKHUX
BCLICCTB

OO01ue KOMIEeTeHIUU OK 01, OK 02

1. Bonpocs aas nonycka k jabopaTopHoii pabore

a) chopMyMpyiTe 11eNb IUIAaHUPYEMOT0 3KCIIEpUMEHTA;

0) 00BbsICHUTE, KAKOH ITPOLIECC Ha3bIBAIOT I'MAPOJIU30M, KAaKOH OH OBIBacT;

B) OOBSCHHUTE, KaKue CYIIECTBYIOT CIOCOOBI J0Ka3aTelIbCTBa CYIIECTBOBAHMS
THAPOJIN3a HEOPTaHUYECKUX U OPraHMYEeCKHX BEIeCTB;

r) OOBSICHATE, KaK COCTaBIISETCS ypaBHEHHE IHIPOJIN3a;

1) oObsicHuTe, uTo Takoe pH? Kak 3aBUcHT JaHHBIN 110Ka3aTelib OT KUCIOTHOCTH WJIk
OCHOBHOCTH CpeJIbl pacTBOpa;

€) OOBSICHUTE X0/ BBIIIOJIHEHHs SKCIIEPUMEHTA 110 PEeILeHHUIO KaYeCTBeHHbIX 3a/1a4;

K) IEPEYUCIIUTEe OCHOBHBIE acIeKThl COOIIO/ICHUs] TEXHUKH 0€30MacHOCTH IPHU padoTe
C arpecCUBHBIMU peareHTaMH (TUAPOKCHA HATPHS).

2. IlpoBeaenne onbITOB

O6opyaoBanue u nocyzia PeakTuBbI

1. CreknsHHbIE TPOOUPKH 1. PacrBop NaOH

2. UlratuB gist npoOUpoK 2.  PacrBop Na,SO,




Jaganne Ne 3. [IpoGnemusiit onbiT. | 1. CocTaBUTh COOTBETCTBYFOIINC
1.1. B oy mpoOHpKy ¢ pacTBOPOM | YPaBHEHHUSI XUMUIECKUX peaxuui, B
cynbdara meau (I1I) NpHIHTE pacTBOP | MOJIEKYJISPHOM U MOHHOM BHJAX.
THAPOKCH/AA HATPHS.

1.2. Bo BTOpYIO NpOOGUPKY €
pacTBopoM cyibdaTa meau (II)
NPUIHTE PacTBOP KapOoHaTa HATPHS.
1.3. CpaBHHUTS LIBET 00pa3yrOUXCs
0CaJIKOB.

1.4. O6paTuTe BHUMAHUE HA
BblJI€JIEHNE Ta3a B OJIHON U3
IpOOHUPOK.

1.5. Onpeenuth, OTKyAa MOXET
BBIIEJISITHCS 3TOT raz?

1.6. [IpoBepuTh KaueCTBEHHBIH
COCTaB rasza ropsiie JIy4HuHKOH.

1.7. O6BsiCHUTB TpOUCXOsIIEEe

SIBJICHHE.
Anroput™m nposeaeHnusi onbiTa Ne 4 Bonpoce! u 3ajanus
3apanue Ne 4. [Ipo6ieMHbIH OIBIT. 1. O6BsCHUTE IPOUCXOSILICE SIBJICHUE.

1.1. K pactropy xnopuna amomunusi | 2. CocTaBUTE COOTBETCTRYIOIIUE
NPUINThH PACTBOP KapOOHATa HATPHs. | ypaBHEHHUsS XMMHYECKUX PEaKLUH, B
MOJIEKYJISAPHOM U HOHHOM BHAAX.

3. OTBEeTUTH HA BOIPOCHI.

JlJ1s1 9ero B MeIMLIMHCKON MIPaKTHKE
HCIIOJIB3YIOT PacTBOP NUTHEBOM COJIbI
AU TIOJIOCKAaHHUA IIPHA BOCIIAJIUTEJIbHBIX
3aboneBanusix ropiaa? Kakosa poJib
ruzponusa B npupoae? [logemy pacteop
MbL1a TIEHUTCS B BOJIE?

3. O6paboTka pe3y,IbTATOB ONBITOB

1. IIpoaHanu3upoOBaThL COOTBETCTBHUE IOJNYUYEHHBIX PE3yJbTAaTOB THUIIAM THIPOJIH3A
CrnenaTe COOTBETCTBYIOIINE BBIBOJBI.

2. CopmynrpoBaTh BHIBOJBI O 3aBUCHMOCTH THITA THIPOJIA3a U KHCIOTHOCTH CPellb
pacTBopa.

Pasnen 4. Crpoenne u cBoiicTBa oprannyeckux Bemects. JlaGoparopuasi pador:

3. «Iloyuyenune 3TH/IEHA U H3Y4YeHHE €r0 CBOMCTB»
Bpemsi Ha BoinojHeHHe: 90 MUH

Ha3zBanue teMsl Tema 4.2. «CBoiicTBa OpraHU4eCcKuX
COeIHHEHHN)
Pesynbrar oOydenusi | YcraHaBIMBaTh 3aBUCUMOCTD ¢uzuko-




3. Pacteop AlC];

4. PactBop Na,CO;s

5. PacrBop Cu(OH),

6. KucnoTHo-0CHOBHBIN UHIUKATOP

Aaroputm nposeaenusi onbiTa Ne 1

Bonpocs! 4 3aganus

3apanue Ne 1. B Tpex npoGupkax noj
HOMEpPaMU HAXO/ATCS pacTBOPBI TPEX
COJIeH: XJIOpHJla allFlOMUHUS, CyiIbdaTa
HaTpus, kKapboHnaTa HaTpus. He
OJIb3YSICh IPYTUMH pEaKTHBAMH,
OIIpeJIeIUTe COCTaB KaX 10
IpOOHPKH.

1. datb 0ObsiCHEHUE [IPOBCACHHBIM
OIIbITaM.

2. CocTaBUTh YpaBHEHUS peaKLUii,
MIPOTEKAIOIUX B MPOOUPKE B
MOJIEKYJIIPHOM U HOHHOM BHUaX.

AJITOpHTM npoBeAeHust onbiTa Ne 2

Bonpoce! u 3aganns

3aganue Ne 2. Yto npousoiiet, eciu
OXJIaZIUTh pacTBOp KapOoHaTa HaTpus
WM 100aBUTh K HEMY THIPOKCHU]
HaTpus?

1.1. Hanute B npoOupky 1-2 mi
pacTBopa KapOoHaTa HaTpHs.

1.2. OnyctuTth NpoOUpPKY B CTAaKaH ¢
O4YEHB XO0JIOJTHOM BOILON UIIX CHETOM.
1.3. IlpoBeputs cpeny pacTBopa IpH
IIOMOILY KUCIIOTHO-OCHOBHOTO
MH/MKATOpA.

1.4. JloGaBuTh K pacTBOpY KapOoHaTa
HATPHUA THAPOKCH] HATPHS.

1.Kakoi uHAMKATOp JyulIe
UCII0JIb30BaTh JJIS ONpe/ieNIeHUs Cpe/ibl
pactBopa?

2. CocTaBUTb COOTBETCTBYIOLIHUE
YPaBHEHHS XUMHUYECKUX peaKini, B
MOJIEKYJIIPHOM ¥ HOHHOM BH/IaX.

AJIrOpUTM npoBeaenusi onbiTa Ne 3

Bonpocs! u 3aganuns




CTPOECHHA MOJIEKYJI

XHUMHYECKUX CBOWCTB OpraHM4YeCKHUX BEUIECTB OT

OO01re KOMIIETEHLINH OK 01, OK 02

1. Bonpochl s aonycka K gaGopaTopnoii padore

a) chopmynupyiiTe 1eIb INIAHUPYEMOr0 IKCTICPUMEHTA;

6) 00BACHHUTE, K KAKOMY KJIacCy OPraHHYECKHX BEIIeCTB OTHOCHTCS STHIICH;

B) OOBACHUTE, KAKUMH XMMHYECKHMH CBOWMCTBaMHM O00JaJaioT BellecTBa JIaHHOIC
Kiacca, Kakie KaueCTBEeHHBIE peakU|H Ul UX 00HApYyKEHUS UCIOJIb3YIOTCS;

r) oOBACHUTE, KaK MOXHO MOJIyYHTh BeleCTBa JAaHHOIO Kiacca COeJMHEHUH 1

JIﬂGOpaTopHBIX YCJIIOBHUAX,

1) OOBSACHUTE, U3 YEro COCTOUT IPUOOP IS MOTyYEHHUs Ia30B;
€) Mepeyrc/IuTe OCHOBHBIE aCIIEKThl COOJIIOICHUS TeXHUKH 0€30MacHOCTH 1IpU paboTe
¢ JIBXX (3TWJIOBBI CHHUPT), arpecCCUBHBIMU peareHTamu (KOHUEHTPUPOBAHHASI CEpHas

KHCJIOTa), HarpeBaTeIbHBIMH pUOOopaMu (CIIUPTOBKA).

2. IIpoBeenne OnbITOB

Oo6opyaoBanue u nocy/1a PeakTuBbl

1. CrexisiHHBIE IPOOUPKH 1. KonuenrpuposanHblil pactBop HySOy
2. IratuB g npodupok 2 OTUJIOBBIN CITUPT

3. CnuproBka 3. PactBop KMnO;

4. Cnuuku 4. bpomnast Boja

5. Ilecok

AnropuTm nposeaeHusi onbiTa Ne 1

BOl'lpOCbl H 3a/1aHHUHA

1. [Tony4uTs 3THIIEH AeryuipaTaiiei 3THIOBOTO
crupTa, 0OHapyKUTh €ro, H3y4UTh €ro CBOMCTBA.
1.1. B npoOupKy HaluTh 2—3 MJI 3THIIOBOIO CIIUpTa
¥ OCTOPOXHO 10OaBUTE 6—9 MII
KOHIIEHTPUPOBAHHOM CEPHOU KUCIIOTHL. 3aTeM
BCHITNIAaTh HEMHOTO IIPOKAJIEHHOTO Iecka (IIeCoK WilH
MeJIKME KyCOYKH IIeM3bl BBOJAT U1 TOTO, YTOOBI
[IPEeI0TBPATUTH TOYKHU KUAKOCTH TPU KUIIEHUH ).
3aKpbITh IPOOUPKY NPOOKOH ¢ ra300TBOAHOM
TpyOKOH, 3aKpeluTh ee B IITATHBE H OCTOPOIKHO
HarpeThb colepxumoe npodupkm (puc.l)

1. Yro nmpoucxoaur B
npo6upke? YUro
Habmonaere?

2. K xakoMy Tumy
XUMHYECKUX peaKiuid
OTHOCSTCS 3TH
npouecchl? Kak
Ha3bIBAIOTCs 7

3. Kak MeHsieTcst okpacka
pactBopoB? [Touemy?

4. Kakum nmiameHeM
roput 3tuieH? [Touemy?
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By KMO,

1.2. OcTopo’XHO, pPABHOMEPHO HarpeTh CMecCh.
1.3. B npyryto npoOupky Hanewre 2—3 mi
pa3baBiIeHHOTO pacTBOpa lepMaHraHaTa Kaius, U
IIPOITYCTUTE Yepe3 Hero ras.

1.4. B TpeThto mpoOupKy HAMUTH 2—3 M1 OpPOMHOM
BOJIBI, OITyCTUTH ra300TBOIHYIO TPYOKY 110 JIHA 3TOM
NPOOUPKH U MPOIYCTUTH Yepe3 OpOMHYIO BOY
BBIZICISIOIIUNCS T'a3.

1.5. BeiHyTBh ra300TBOAHYIO TPYOKY M3 pacTBopa U
MIOBEPHYThb €€ OTBEPCTHEM KBEPXY, MO/KEYb
BBIZEJISIOLIMIACS ra3 (puc.2).

C,H;OH (aruno-
BBIY CITHPT)

H.SO,

5. CocTaBuUTh YpaBHEHHUS
IIPOTEKAIOIIHX
IIPOLICCCOB.

3. O6padoTka pe3ybTATOB ONBITOB

1. IIpoananu3upoBaTh COOTBETCTBUE MOIYUYEHHBIX Pe3yIbTaToOB CIIOCO0aM TTOTyIEHUs
HeIpeJeNbHbIX YIIIEBOAOPOAOB psna dTuieHa (ankeHoB). ChenaTh COOTBETCTBYIOILIME

BLIBO.

2. ChopMynupoBath BEIBOJ 0 PU3UKO-XUMUYECKUX CBOHCTBAX 3THIIEHA.
3. ChopmynupoBaTh BBIBOJ O Criocobax oOHapyKeHUs ITHIIEHA.
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2.2. Ouenounsie cpeocmea py0exNcH020 (memamuueckoz20) KOHMPOA  H(
Ooucyuniune «Xumusny

Py6exxHplil (TeMaTHYeCKH#) KOHTPOJIb MO JMCLUILTHHE «XuMus» TPOBOAUTCA I
(hopme KOHTPOJIBHBIX paboT IO pasje/iaM OCHOBHOTO MOZYIs Ha OTIEJIBHBIX 3aHATHAX
KelcoB U y4eOHO-HCCIeI0BATEIbCKHX IIPOCKTOB.

2.2.1. KonrpoJabHbie paboTel Mo pasjejam

KoHTposbHEIE pabOThl M0 XMMHU KaK OLECHOYHBIC CPEICTBa pyOeKHOro KOHTPOJ

3aBepIIAIOT H3yueHHe 1 My 2 TeMaTU4eCKUX pas3/ieioB OCHOBHOI'O MOJYJI.
Bpemst Ha Binoaaenne: 90 MuH

Paznen 2. Xumnueckne peakunu, Konrpoabnas padora «Crpoenne BewiecrTsa ¥

XUMHYEeCKHEe peaKIHH»
Bpems na spinojnenne; 90 MuH

KoHnTposnbHas paboTa COAEPKUT YeThIpe BUa 3alaHui:

1. 3ajauu HA COCTaBIEHHE XMMMYECKHX (OPMYJ JBYXaTOMHBIX COCJHHEHHH I10 W
HA3BaHUIO.

2. 3amayd Ha COCTABJIEHUE YpaBHEHHH peaklMi: COCAMHEHMA, 3aMCILCHNA
pazlokeHusi, OOMeHa W PeaKiHil C yJ9acTHeM KOMIUIEKCHBIX COSAMHEHHMH; OKMCIUTEIIBHO
BOCCTAHOBUTEJILHBIX PEaKIuu.

3. 3ajaHus Ha COCTaBJICHHE MOJIEKYJIAPHBIX ¥ MOHHBIX PEaKIMi TMAposH3a cojleH
YCTAaHOBJICHUE U3MEHEHHs KUCIIOTHOCTH CPEebI.

4. 3ajgayn HA pacyeT KOJMYECTBEHHBIX XapaKTePUCTUK MO YPaBHEHUAM XHMHYCCKH?
peakuuii: MaccoBOi MM OOBEMHOM JOJIM BbIXOJAa MPOAYKTa PEAKUMH COCAMHCHUS O
TEOPETUYECKH  BO3MOXHOrO;  OOBEMHBIX ~ OTHOLICHHH  Tra3oB;  KOJHUYECTBEHHLD
XapaKTePUCTHK HCXOJHBIX BEIIECTB M MPOXYKTOB PEaKIMM; Macchl (00beM, KOIHYEeCTB(
BelllecTBa) MPOAYKTa peaklMH, €CJId OJIHO W3 BEIIeCTB JaHO B BHAC pacTBopa (
OIIpe/IE]IECHHOM MaccoBOM J0JIel paCTBOPCHHOIO BCIICCTBA.

Pasgen 3. Crpoenume M cBolicTBa HeopranH4deckux BeuecTs. Konrpoiabnas

paGora «CBoiicTBa HEOPraHUYECKHX BELIECTB»
Bpems Ha Bpinossenune: 90 MuH

KonTtpospsHas paGoTa cCoep)KUT TPH BH/A 3a/IaHH:

1. 3a1auy Ha pacyeT MaccoBO# 101U (MAcChl) XUMUYECKOI'0 3JIEMEHTA (COeIMHEeHNS) |
MoJIeKyJie (CMeCH).

2. TlpakTuyeckue 3aJaHusi MO KiIacCH(MUKALMH, HOMEHKIAaType H XHMHYECKHM
GopMyslaM HEOpPraHMYECKHX BEIIEeCTB pAasjM4YHBIX KIACCOB: OIpeJeNieHne  KIlacc:
HEOPraHHYECKUX BELIECTB, Ha3bIBaTh HEOPIraHWYECKUE COEJIMHEHHUS 110 MEK/yHapOJHOH §
TPUBHMAJILHON HOMEHKJIATYPE 10 XUMUYECKHM (GopMyiam.

3. 3a7aHus Ha COCTAB/ICEHHE YPAaBHEHUN XMMUYECKUX PeaKLUi ¢ y4acTHEeM IPOCTBIX I
CJI0KHBIX HEOPraHMYECKMX BEIIECTB: OKCHJIOB METaJIOB, HEMETAJUIOB M aM(OTEpPHBD
3JIEMEHTOB;, HEOPraHWYECKMX KHCIIOT, OCHOBAaHMH M aM(OTEpHBIX TI'HIPOKCH/IOB
HEOPraHHYECKUX COJIel, XapaKTepU3yIONIMX UX CBOWCTBA U CIIOCOObI MOy YeHHSI.

Pasnen 4. Crpoenue u cBoiicTBa opranHyecknx BemecTs. Konrpoabnasi pador:

«CTpoeHHe H CBOHCTBA OPraHH4Y€eCKHX BeLIECTBY
Bpemsi Ha BhinoiHeHne: 90 MuH

KoHnTposbHasi paboTa COCTOUT U3 IATH BUIOB 3a/1aHHM:
1. 3ajaHusl Ha COCTABJIIEHUE HA3BAaHUN OPraHUYECKUX COEAUHEHHUH 0 XUMHYECKHM
dopmysam (B T.4. CTPYKTYpHBIM) C HCIIOJB30BaHUEM TPHUBHAIBHON MM MEXKIYHApOIHOk
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CHUCTEMATUYECKOM HOMEHKJIATYyPBhI.

2. 3ajaHMs Ha COCTaBIEHHME IOJNHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (opmys
OpraHMYecKUX BelIeCTB OTHEJBHBIX KJIAaCCOB II0 WX Ha3BaHUSIM B COOTBETCTBHH (
MEX1yHAapOJAHOW HOMEHKJIATYPOH.

3. 3ama4yu Ha onpeeeHne pocTenei GopMyJIbl OPraHH4YeCKOH MOJIEKYJIbI, HCXO/IS
U3 3j1eMeHTHoro cocrana (B %).

4, 3amaHus Ha COCTABICHHE YPaBHEHHMH XMMHYECKHX PEaKIHi, HUJIIOCTPUPYIOLIN)
XHMMHYECKHE CBOHCTBA ¢ Y4YE€TOM MEXaHH3MOB IIPOTEKaHHs JAHHBIX peaKkuud I
IFCHETUYECKOM CBSI3M OPraHUYECKUX BEIECTB pasHbIX KJIACCOB, B T.4. LEMOYKI
MpeBpalleHUMN.

5. PacueTHsle 3a/1au 110 ypaBHEHHIM PeaklLMii ¢ yyacTHEM OpraHUYeCKUX BelleCTB.

Pa3znen 5. Kuneruyeckue H TePpMOJAHHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHMS
XHMHYecKHX peakuuii. KonrpoabHas pabora «CKopocTh XHMHYECKOH peakuuM I

XHMHYECKOe PABHOBeCHe)
Bpemsi na Bpinosinenne: 90 Mun

KonTponpHas pabota COCTOUT U3 TPEX BUIOB 3a1aHHI:

1. PacuerHble 3amauyn Ha HM3MEHEHHE CKOPOCTH XHMHYECKHX B 3aBHCHMOCTH O
KOHIEHTPAIMH PearupyroliX BelecTB U TeMIIepaTyphl.

2. 3ajmayn Ha pacyeTsl TEIUIOBBIX 3((HEKTOB XMMHYECKHUX PeaKLMid M OIpejiesIe it
THUIIA PeaKklMH (110 TeII0BOMY 3h(DeKTy: IK30- U IHJOTEPMUUYECKHE ).

3. 3aganus Ha npuMeHeHue npuHuuna Jle-Illarense s HAXOXKIEHUS HANPABICHUS
CMELICHUs PABHOBECHS XHMHYECKOM peakuu¥ M aHainu3 (aKkTOpPOB, BIHMSIOMIMX H:
CMeIlleHHe XUMHUYECKOr0 paBHOBECHS.

Pazpen 6. Iucnepcueie cucrembl. Konrpoabnas pa6ora no teme «/lucnepcubie
CHCTEMBI»

KonrtposnsHas paGoTa COCTOUT U3 ABYX 4YacTei:

1. 3agaun Ha NPUTOTOBIEHHWE W pacyeT KOHIEHTPALUH pacTBOpoB (3 3ajmaud H:
pacTBOpeHue, pazbaBiieHUe, CMEIIHBaHHE PACTBOPOB).

2. 3amaHus Ha  JUCNEPCHBIE CHCTEMbI, HCIIOJIL3yeMble B  OBITOBOH I
NPOU3BOACTBEHHOH IEATEIHHOCTH Y€I0BEKa (B BU/E TECTOBBIX 3a1aHMiA).

[IpuBenem npumepsl 3aJaHUi KOHTPOJIBHOM paGoThl 110 TeMe «CTpoeHHe H CBOHCTB:
OPraHHYecKMX BeleCTB», KOTOpass MPOBOAUTCS TIOCTHEe W3Y4YeHHS OO0Yy4aroLIMMMCS
paszena 4.

[To uroram usyuenus paszena 4 «CTpoeHHe H CBOHCTBA OPraHMYeCKHX BELIECTB)
obyuaromuecs: 6yayT crioCOGHEI:

— ONpEeAeNIATh NPHHAMIEKHOCTh BEHIECTB K pA3IMYHBIM KJIaccaM OpPraHuYecKu)
COEeIMHEHM; TOMOJIOTH U H30MEPHI;

— HasplBaTh M3yYEHHbIC BELIECTBA I10 «TPUBUAILHOW» WIH MEXIYHAPOIHOL
HOMEHKJIaType;

— XapaKTepHU30BaTh CTPOCHHE M XMMHYECKUE CBOWCTBA W3YYEHHBIX OPraHHYECKH)
COEIMHEHUI;

— OOBACHATH 3aBUCHMOCTh CBOMCTB OpraHM4YeCKHX BEIIECTB OT MX COCTaBa |
CTPOEHHUS;

— IIPOBOJIUTD BBIYMCIIEHHS [10 XUMUYECKUM (OPMYIIaM M ypaBHEHHMSM.

Temaruueckuit KOHTPONBL OCymIeCTBIAETCS MeTOROM TecTupoBanus (1) umm B Gopme
NMHCbMEHHOM paboThl, BKIIOYAOLIel IpakTHYecKue 3ananus u 3agaun (11).
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[IpuBeaemM nNpuMep KOHTPOJILHO patoTsl B hopme TeCTOBBLIX 3%:.[[31“1171 (D).

1.BemiecTBO, COCTaB KOTOPOT'O BBIPAXKEH MoJiekyispHo# Gopmyitoii C;Hg OTHOCHTCS
K KJ1accy:

1) apeHsI

2) aJIKaHBbI

3) ankeHsl

4) anKuHeI

2.Ha3panue BeliecTsa, popmyiia KOTOpOro: CH;-CH(CH3)-CH,-CH,-OH

1) 6yranosn-2

2) nmeHTaHo-2

3) 2-metundytanon-4

4) 3-meTunbyrano-1

3.Bemectso, umeromee Gopmyiny CH,=CH, HaspiBaeTCs:

1) Tomyon

2) 3TUJIEH

3) rnuuepuH

4) mponaHo1

4. BelecTBO, Ha3BaHKUE KOTOPOTO IMPOMTHOHOBAs KHCIO0Ta, UMeeT (popMyTy:

1) C,HsOH

2) (CH;3):NH

3) CH;-CH,-COOH

4) C;HyOH

5. Jlns ankaHOB XapaKTepHa peaKLys:

1) npucoeaunenus H;

2) XJIOpUPOBAaHUs Ha CBETY

3) obecueunBanus pacrBopa KMnO,

4) nmonMMepHu3aluu

6. MeraHou1 pearupyer c:

1) HaTpuem

2) Bozoi

3) BOOOpOiI0M

4) meTaHoM

7. YKCycHas KUCJIOTa BCTYIAET B PEAKLIMIO C:

1) AgNO;,

2) NaCl

3) NﬂzCO3

4) H,O

8. BepHbl 11 yTBEepKICHHS:

A. AMUHBI IPOSABIIAIOT OCHOBHBIE CBOWCTBA

b. AMUHOKHUCIIOTEI IPOSIBIISIIOT TOJIBKO OCHOBHbIE CBOMCTBA

1) BepHO TOJIBKO A

2) BepHO ToJIbKO b

3) BepHbI 00a yTBEPKICHHUS

4) HeRepHO HU OJHO U3 YTREPXKIEeHUN

9. YpaBHenune xumudeckoit peakuuu C,Hg+Cl,—C,HsCI+HCI siBnsiercs:

1) peakuuei 3aMelIeHuUs1, TPOTEKAIOLIEH 110 paiuKaIbHOMY MEXaHU3MY
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2) peakieil IPUCOEAVHEHHS, TIPOTEKAIOLICH 10 paJMKAIbHOMY MEXaHH3MY

3) peakieli 3aMellleHns], IPOTEKAKOLIEH 110 HOHHOMY MEXaHH3MY

4) peakuuei IPUCOeMHEHNs, TPOTEKAIOIEH 110 HIOHHOMY MEXaHU3MY

10. B peakumio «cepe6GpsHOro 3epkanay (¢ aMMHAaYHBIM PacTBOPOM OKCHJ@ cepedpa
BCTYIAET:

1) aTanoun

2) rImoKo3a

3) rnuuepuH

4) xpaxmai

11. YcTaHOBUTE COOTBETCTBHE MEXK/y Ha3BaHHEM BEIECTBA H KJIAaccoM (IpymmoH
OpraHUYeCKUX COeIMHEHHH, K KOTOPOMY(-0) OHO PHUHAJIEKHT.

Ha3Banue BelecTsa

A) CH;COOH

b) CH;-CH,-CH;

B) CH,=CH-CH,-CH;

I') CH;-CH,-OH

Kitacc opranuueckux coeJuHeHHM

1) ogHOATOMHBIE CITUPTHI

2) yriieBo/bl

3) kapOOHOBBIE KUCIIOTHI

4) apoMaTH4ECKHUE YIIeBOAOPOIbI

5) HenpeJe/bHbIE YII1E€BOLOPOBI

6) npeiesIbHBIE YTIIEBOI0OPOIbI

12. B cxeme npeBpaleHui

1500°C Caxr +Br,

CHy— X ,—06eH301— X,

BelleCTBaMHU X| U X, COOTBETCTBEHHO SABJISIOTCS:

1) auerunen

2) 3TUNEH

3) bpombeHn3on

4) xnop6eH3omn

5) penon

6) LUKIJIOreKCaH

13. Onpenenure MoneKyIApHYyIO GOpMyJTy BellecTBa, copepkamero 37,5% yriepoaa
50% xucnopona u 12,5% Bozmopozna. OTHOCUTeNbHAS TNIOTHOCTE ITAPOB 3TOTO BEIIECTBA I1C
BOZIOPOLlYy paBHa 16.

1) CH;0H

2) C,HsOH

3) HCOOH

4) C¢HsOH

14. Ckonbko JUTPOB Bomopona HoTpeOyercs s obpazoBanus 10,2 © 3THIIOBOIC
CIIMpTa M3 aleTalbJeruaa, eCJIM BbIX0 MPOAYyKTa peakuuu cocrapiser 80%?

1)6,2 n

2)3,1n

3) 12,75:n

4)11,2n

(e}




IIpuBeaem npumMep 3aJaHui 1Jis nucLMeHHo#H KoHTpoabHo# padorsl (1I).

1. Jlaiire Ha3BaHWs OPraHMYECKMM COEIMHEHUAM I10 XMMHYECKUM hopmyinam (
HCIIOJIL30BAHUEM TPUBUAILHOM MIIM MEX/IyHapPOAHON CHCTEMAaTH4eCKOH HOMEHK/IATY PBI:

a) CszOH

6) (CH,),NH

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

I‘) C3H9N

,I[) CH3CH2HC=O

e) C6H5CH20H

2. CocraBbTe IIOJHBIE M COKpAllleHHble CTPYKTypHbIE (OPMYJIBI OpPraHHYeCKi
BELIECTB OTHEJIBHBIX KJIaCCOB II0 MX Ha3BaHUAM B COOTBETCTBMHM C MEXKIYHAapOIHOk
HOMEHKJIATYPOM:

a) METHJIOEH30I

0) aHWIKH

B) 3-MeTHIOyTaHaJb

I') LUKJIOTeKCeH

n) OyragueHn-1,2

e) 2-MeTUInponaxso- 1

K) OyTHH-1

3) aMHHOYKCYCHasl KUCJIOTa

3. CocTaBbTe ypaBHEHHUS] XUMUYECKUX PEaKLHil COMNIACHO CXeMe MpeBpallleH il

1500°C Cakr +Br;

CH4—’X1—’X2—> X3

YKaXXuTe THII U MeXaHU3M peaKIiH, Ha30BHTe 00pa30BaBIIHECs BEIECTBA.

4. Onpenenute MONeKyJSIpHYIO (opMyIly BellecTBa, comepxaiiero 37,5% yriepoja
50% xucnopona u 12,5% somopoaa. OTHOCHTENIBHAS MJIOTHOCTH IAPOB 3TOr0 BEILECTBA IIC
BOJIOpoay paBHa 16.

5. CKonbKo JIMTPOB BOJOpoja moTpeOyeTcs aisi oOpasoBanus 10,2 T 5THIIOBOIC
CIIMpTa U3 alleTalIbJIErn/1a, €CJIM BBIXO MPOLYKTa peakiuu cocrapiser 80%7

2.2.2. Keiicol

Kelicbl MCTIONB3yIOTCS B KAauecTBE OLEHOYHOI'O CPEACTBa B pasjelie 8 NMpHKIaIHOIC
MOZYJIs, UX COJAEpXKaHHE OMNPENENAETCs C y4eTOM Mpo(eCcCHOHATBHON HAaIPaBIEHHOCTE
obpazoBarenbHOii mporpammel CITO. I[TpuMepsl BO3MOXKHBIX TeM KeHCOB:

1. ITorenienne KaMMaTa U BBICBOOOIK/IEHHE Ta30BbIX MHAPATOB CO JHA OKeaHa.

2. bynymue mMatepuaisl Ui aBua-, MallldHO- ¥ IPUOOPOCTPOECHHUS.

3. HoBble MaTepuabl IS COJIHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE PACTUTENIBHBIX MPENapaTos.

5. XMMHUYECKHE JJIEMEHTHI B )KU3HH 4YEJIOBEKA.

6. BonopoaHas sHepreTuka.

I[IpuBenem npumeps! kefico mo xumuu (aBrop [ony6Gesa Muna Bopucosna, yuurern
XUMHUH, https://urok.1sept.ru/articles/636947).

Keiic Nel. «X710p B KH3HH 4e/10BEKa»

Bpems Ha Bpimoanenne: 90 Mun

B Slnonun oO0benMHEHHBIMH CHIaMH HalMoHAJIBLHOTO HHCTUTYTa 340POBbs I
[IpedexTypnoro ymmuBepcutera CHA3yOKHM OBUIO TPOBEJEHO HCCIEIOBaHHE. YUEHBIC
BBISACHUIIM, 4YTO €CTECTBCHHbIC OpPraHMYECKHE BeIlleCTBA BCTYIAIOT B PEaKIHIO
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XJIODUPOBAHHOM BOJOHM H3-TIOJ KpaHa, oOpasys OIlaCHbIe COEJMHEHMS, KOTOpble MOry’
CITy’)KHTh TIpHYMHOM paka. Takue coequHeHus HaspiBaloTcs MX, To ecTh «MyTaren HKe
i « Hen3BeCTHBIN MyTaren.

3anaHus:

1. IIpemnoxure criocoObl YMEHBIICHHs SIOBUTOTO BIUSHHA XJI0pa B MUTHEBOM BOJI¢
Ha OpraHy3M 4eJoBeKa.

2. Ucxons u3 cBOEH )KU3HEHHOH IIPAKTHKHU, IPHOJIH3UTEIEHO PACcCUHTANTE, CKOIBK(
XJIOPHPOBAHHOH BOJBI BBl HCIIOIB3YyEeTe B TEUCHHUE JHSA U JJIsI KAKUX Lesei?

3. Kakue opranbl yejioBeKa 00Jibllle BCEro CTpaJaroT OT BO3/1€HCTBHU XJjiopa?

4. Kak BiusieT XJIOpMPOBaHHasl BOJIAa HA YeJI0BeKa IIPU KyIaHUK?

5. Haiiure 1ONONHUTENBHYIO HH(POPMALIUIO O 3aMeHe XJIopa MpHU obe33apakuBaHUl
BOJIBL.

6. Uccnenyiite paziuuHble TOBaphl OBITOBON XHMHHM B CBO&M jgome. CoCTaBbT
CITMCOK XJIOPCOJIEPKALMX COeIMHEeHUH, YKaXKUTe Mepbl 6€30MacHOCTH ITPH paboTe ¢ HUMHU

Keiic Ne2. «Bopopoaomo6uinu — mar B Oyayuiee»

Asromobmin Honda FCX Clarity Ha BOZOpPOAHBIX TOTUITMBHBIX 3JIEMEHTAX €3[ST IIC
noporam Espomnsl ¢ 2009 roma. B 2011 rogy Honda npucoeaunuiacs K eBporenckomy
naptHepcTBy 3KojiornyHoit s3neprun (Clean Energy Partnership), nociie uero BoiBena H:
IEPBbI IUIaH IIPOM3BOACTBO JKOJOTHYECKM YHCTBIX aBToMoOMied. A Ha [lgron
Mockosckom MexaynapoaHom aBrocaiioHe BA3 mpencraBuin cBoro HOBUHKY «Jlajga
AHT311» ¢ GaJUIOHaMH BOZOPO/IA H KUCIIOpOIa.

3anaHus:

l.Ilouemy MHOrHMe aBTOMOOHJIBHBIE KOMIIAHMM pa3pabaThIBAIOT ABTOMOOWIN
paboTarolue Ha BOJOPOAHOM TOILIHBE?

2.Kak BBIXJIONHBIE ra3bl aBTOMOOMIIEH, paboTalOMKMX Ha YIIeBOIOPOJIHOM TOTIIHBE
BJIMSIOT HA 3JJ0POBbE YeJloBeKa?

3. Kakue «+» u «—» Bbl BUOUTE Yy BOJOPOIOMOOHIEH?

4. HalizuTe NOMONHUTENbHYIO HHGOPMAIHIO 00 UX YCTPOMCTRE.

5.Ecnu B Bamell ceMbe WM y BallMX 3HAKOMBIX €CTh aBTOMOOWIM, IOICUMTATE
CKOJIbKO NPUOIM3UTENILHO JUTPOB OSH3KHA, ra3a H KaKoi MapKu MCIIONIb3yeTe eXKeIHEBHO.

6.Kakue BemectBa ¥ B KaKOM KOJMYECTBE MOI'YT HaXOAMTHCS B BBIXJIOMHBIX ra3a
BallIUX aBTOMOOMIIEH?

2.2.3. YueOHO-HCCI€10BATEILCKAI NIPOEKT

Y4ebHO-UCCIIeIOBATE/IbCKHM  MIPOEKT  SIBIAETCS OCHOBHBIM — CIIOCOOOM  OLIEHKY
pe3ynbTaroB OO0ydeHHs, COOPMHPOBAaHHBIX Yy OOYYalOIUMXCS B XOAE OCBOCHHS
NPUKIIaIHOTO MOAYJISI XMMUM B pasjaienax 9.1. u 9.2. MccnenoBanue U XUMUYECKHI aHaAJIU!
o0bexToB  Ouocheps/TexHochepel (¢ yderom  Gyaymelt  mpodecCHOHAILHOL
NesATENbHOCTH).

[IpuBeneM npuMep NpPOEKTHOro 3aiaHus, paboTa Haj KOTOPHIM HAYMHACTCS (
Hayana pasjena, a JAETallbHOC BBINMOJHEHHE 3aJaHMH B TIpynmax U Oo(pOpPMIICHHME
Pe3yNIbTaTOB NPOEKTHON J€STEIbHOCTH IIPOU3BOAUTCS B KOHLE H3yUYeHHs pas/iea.

Ob6wasi Tema npoekTa, NpUBEIEHHAsT HIDKE, B JalbHeiIIeM AeKOMIIO3HPYETCs IiC
(aceTHOMy MPHHIMITY B 3aBHCHMOCTH OT IIONy4aeMO 0OYJaIOIIUMHUCS CIELHUaIbHOCTE
(mpodeccun), a Taxxe Kaxaas TpyNIa MOXET paccMOTpeTh Gojiee yriyGIeHHO OIMH W
00s3aTeIbHBIX COAEPHKATENBHBIX KOMIIOHEHTOB (I10TeM) TIPOEKTa.



Ha3BauHe MpOeKTA: COCTABJICHHE MPOEKTa LIBETHUKA/Ca/1a/0ropojiaM B 3aBUCHMOCTY
OT cOCTaBa NMpOaHaIU3UPOBAHHLIX IT0YB.

IIpoGiema wucciael0BaHUA: ONpEACICHHE BO3MOXHOCTH pa30MBKM [BETHUKA 1
COOTBETCTBHH C AH3AHHEPCKHM 3allpOCOM H HEOOXOJMMOCTH aJanTaluy JU3aiHEePCKOrC
MpoeKTa K MOYBEHHBIM M KIMMATHYeCKMM YCJIOBUSIM Ha OCHOBAHMM MCCJIEI0BAHMS
XHMHYECKOr0 COCTaBa MOYB MPEeUI0KEHHOr0 y4acTKa.

Ilesas mpoeKTa: ONpe/eIUTh BIUSHIE XUMUYECKOI0 COCTaBa 11048 Ha IPE/UI0KEHHOM
y4acTKe Ha acCOPTHUMEHT pAaCTeHWUi, PEKOMEHIOBAHHBIX K IIOCaiKe /i peajln3aluk
BBIOPaHHOI'O JAM3AMHEPCKOI'0 IIPOEKTa.

3ajauyu npoeKTa:

1) wuccnemoBaTh XWUMHYECKHH COCTaB, CTPYKTYpy, KHUCJIOTHOCTh IIOYBBI  Hi
NpeJIOKEHHOM y4acTKe;

2) uccnenoBaTh UHCOJISLIMIO OTBEJICHHOIO JUIsl LIBETHUKA Y4acTKa;

3) NpeisIoKUTh MEPHI IO YJIy4YIIeHHIO Ka4ecTBa IOYBBI IyTeM BHECEHUS Pa3lIMYHbD
ynoOpeHuit 1 106aBOK Ha IIPEJIOKEHHOM y4acTKe B Clly4ae HeoOX0IMMOCTH;

4) onpenenuTh acCOPTUMEHT pacTeHWd B COOTBETCTBMM C  BBIABICHHBIME
0COOEHHOCTAMM HCCIEOBAaHHOIO y4acTKa M JU3aiHEPCKUM 3aIpoCcoM;

5) cocTaBUTh NOCAIOUHYIO BEIOMOCTD;

6) MOAroTOBUTH U IyOIMYHO NPEACTaBUTh IIPE3CHTALIMIO 110 TEME [IPOEKTa B KOMaH 1€

PesyabTaThl 00yuenus:

— OMNpeeNATh NepeuyeHb HeoOOXOAUMBIX HCCIIeIOBAaHUN XUMHYECKOI0 COCTaBa I04B I
y4dacTKa JUJIsl COCTaBJIE€HUs UM aJlallTalluy paHee pa3paboTaHHOrO MPOEeKTa [[BETHUKA,

— OIMCHIBATH 3aBUCHMOCTbL ACCOPTHMEHTA PACTeHHH OT KadyecTBa NPeMIOKEHHOL
MOYBHI 7151 00yCTpPOMCTBA I[BETHHUKA,;

— CIIOCOOHOCTH HCIIONB30BaTh COBPEMEHHBIE CpeJACTBAa ITOMCKA, aHalu3a I
UHTepIpeTaluyd HHQOpMalui, U HHYOPMALUOHHBIE TEXHOJIOTHH JUIA BBITOJHEHHS 3a1at
npodeccuoHanbHOM nestenbHocTH (OK-2);

— CrnocoOHOCTh 3((QEeKTHBHO B3aMMOJEWCTBOBATL M pabOTaTh B KOJNJIEKTHUBE I
komanze (OK—4).

PesyabTaT npoekTHOI paboThbl 00y4aomerocs:

— Maker / Buzjeomarepuan / nedaTHele cpenctsa / 3D-MozenHM KOCMHUYECKOD
TEXHOJIOTUH; NIPE3CHTALUsA Pe3yJIbTaTOB MCCIIEe0BaHUs Ha IPO(PEeCCUOHABHBIX KOHKYpCcax

®opma npeacTaBieHHs1 Pe3yJILTATOB MPOEKTHOM paboThl:

— 3QIUMTa IPOEKTa C MCIOJB30BAHUEM CpPEJCTB BU3YAIMU3ALMH M IEMOHCTpALlHE
npoaykra ( / Makera / BuneomMarepuania / nedatHeiX cpencts / 3D-monenu (npu HaTH4um).

Bo3smoskHbIe BADHAHTBI TEM NPOEKTOB:

1. HccienoBanue cocraBa MHHEpPANbHOM BOABI M PEKOMEHJAIMH IO €
MCIIOJIB30BaHHUIO.

2. HccnenoBanue pa3pylIaromero JeHCTBHs IPUPOAHONW BOJABI HAa CTPOMTEIHHBI
MaTepHaIbI.

3. CocraBieHue mNpoekTa LBETHHKA/Oropoaa/caga B 3aBHCHMOCTH OT COCTaB:
NPpOaHAIM3UPOBAHHBIX [10YB B COOTBETCTBUU C AU3AHHEPCKUM 3arpocoM (MOHOXPOMHbIE
UBETHHUK, IBETHUK OJHOJIETHUKOB, MHOI'OJIETHUKOB, 1€KOPAaTHUBHbII Oropoj1 U Ip.).

4. CocraBneHue cOanaHCHPOBAHHOTO MEHIO Ha JIeHb (HEAET0) B 3aBHCUMOCTH O
CoJleprKaHUsA XMMHUYECKHX MAKpO U MHUKPOIJIEMEHTOB B IIPOAYKTAX MTHUTAHMSL.

5. MccnenoBanue kayecTBa MUTHEBOM BOJIBI.



6. ViccinenoBanue mpod BOAONPOBOJHOMN BO/IbI Ha MPEIMET yCTPAHCHHS KECTKOCTH.
7. YcTpaHeHHe XECTKOCTH BOJBI B CENIbCKOXO03AMCTBEHHOH ACATeIIBHOCTH.
8. KonTponp KayecTBa TEXHMYECKOHW BOJIbI pasHbIX BHIOB B COOTBETCTBHH (

merogukamu o I'OCT.
9. Co3naHue 1eKOPaTUBHOM IWITYKATYPKH.
10. ITurmMeHTHI B U3/IETUAX U3 CTEKIIA.
11. HccnenoBanre pa3pylialomero JeHCTBUA BOAbI HA CTPOUTE/IBHBIE MATEPHAIILI.
12. OueHka cocTOsiHKs BO3Ayxa pabouei 30HBI CIeLHANIUCTA (TEXHOJIOra, CTPOUTES
M T.aI, ¢ ydeToM o00iacTd npodeCcCHOHAIBHOH MACATEIbHOCTH) B COOTBETCTBHH  (

HOPMATHBHBIMH JOKYMCHTAMH

2.3. OueHouHble Cpeocmea RNPOMENCYMOYHOU aMMeCcCmauuu no OUCUURNIUH
«Xumun»

IIpomexxyToyHast arrecrauyss IO JAUCLMIUIMHE «XHUMHS» TPOBOAMTCS B (opme
sk3ameHa. Kaxplif 5K3aMeHallMOHHBIN OUIIeT COCTOUT U3 TpeX 3aJaHui: 1) TeopeTHuYecKo
3aJlaHie B BHJIE€ BOIIPOCa M3 TEOPETHYECKOrO CONCPXKAHMUS OCHOBHOTO M IPHUKIIAIHOTIX
MOJyJIeH; 2) IpaKTHYecKoe 3ajaHue (COCTaBlieHHe YPaBHEHMH XUMHYECKHX PeaKIMil
yY4acTHEM HEOPraHMYECKMX WJIM OpraHMYecKHUX BelIecTB, B T.4. IENOYeK NpeBpalleHuii i
KaYeCTBEHHBIX peaKkLMi OOHapyXeHUs; XUMHUUYECKHX (OPMYJT HEOPraHHYECKHX I
OpraHMYEeCKHX BEILECTB, B T.4. CTPYKTYPHbIX; 3a/laHUsI [I0 HOMEHKJIATYpEe HEOPraHHUYECKH)
H OpraHMYeCcKHX BE€IIEeCTB; OIlLleHKa H3MeHeHHsA CKOpOCTH XHMHYECKOH PeaKlUHH I
HalpaBJeHUs] CMELIEHUs PaBHOBECUs ¢ Hcronb3oBanueM npurnuna Jle-Illarense; omenk:
XMMHYECKOro coctaBa U 000CHOBaHME NPUMEHMMOCTH 00BekTa GMO- Ui TeXHOCEpHI i
T.IL.); 3) pacueTHas 3amadya (pacyeTsl 10 YPAaBHEHMIO XMMUYECKHMX peaKIMid, pacue’
MaccoBOH JIOJK (Macchl) XMMHYECKOTO 3JIEMEHTa (COeAMHEHMs) B MojieKyse (cMecH)
onpeziesieHHe NpocTerieii GopMybl OPraHUYECKONH MOJIEKYJIbI, HCXOAS U3 SIeMEHTHOI(
cocraBa (B %); pacueThl TeIUIOBBIX 3((}EKTOB XUMHUYECKUX peaKiuii; pacyersb
3aBHCHMOCTH CKOPOCTH XUMHYECKOH P€aKlii OT KOHLCHTpalHuH U TeMIIepaTypbl U 'l".l'l.).

CriMcok BOIPOCOB K 9K3aMEHY:

MIPUMEDP 3K3aMEHALUMOHHOro OuIeTa.

3apanmue 1.

Kakoil pacTBOp HCIONB3YIOT VIS Ka4eCTBEHHOM DEKLMH OMpeeNeHHs XJIOPHIOB
6pomuzoB, Hoaunos? Hanuiuure ypasuenus peakumii 1 0GocHyiiTe OTBeT.

3ananue 2.

Jana cxema npeBpaiieHHi.

C,H;OH AR203400°_ 51 KMnO4, H20,020°_ o) HBr (o), t_, 53 1o —C,H,0

ITponummre Bce peakiuu U onpeaenuTs Bemectsa X1, X2, X3.

3ananme 3.

Onpenenure MaccoBblie J0JIM XMMUYECKHUX 3IEMEHTOB B OKCHIE ATIOMHHHS AlLO; 1

BBIPA3UTEC UX B IIPOIIEHTaXx.

2.6. OuenuBanne pe3yJbTaToB 00yueHus N0 AHCHHILIHHE «XHMHH

2.6.1 OueHMBaHUE YCTHOTO OTBETA

«5» OTIIMYHO: /IaH TIOHEIH U NIPABH/IbHBIA OTBET HA OCHOBAHMH H3yYEHHBIX TEOPUI, MaTepHAall U3JIOKEH B
ONpe/ICJICHHOH JIOTHYECKON TTOCIEI0BATEILHOCTH, JIATEPATYPHBIM S3BIKOM, OTBET CAMOCTOSTEILHDIIL.

|95 ]



«4» XOpOWIO: JIaH MOJHEIA ¥ IPAaBUIIBHBIN OTBET HA OCHOBAHHHM M3Y4YCHHBIX TEOPHH, MaTepHall H3JI0XKCH B
OIpeIeIEHHON [OCIIEJ0BATEIBHOCTH, JOMYIIEHBI 2-3 HeCYIeCTBEHHBIE OMMOKH, HCIIPABJICHHEIE 110
TpeGOBAHUIO 1e/1arora, Uik JaH HEeMOJIHBIN U HEYETKUI OTBET.

«3» yIIOBIETBOPUTENBLHO: 1aH MOJHEIN OTBET, HO IPH STOM AOIYIIEHA CYLIECTBEHHAsS OMIHOKA HIIH OTBET
HBHOHHBIﬁ, ITOCTPOEH HECBA3HO.

«2» HCYOOBJICTBOPHTCIIBHO: OTBET 06Hapy7imnae'r HEMOHHUMAaHHUE OCHOBHOTO COINCPIKaHHUA y‘-iGGHOl"O
MaTepuiia, DONYyUEHbI CYHIECTEEHHBIE 01HH6KH, KOTOPpBIE YU-Cd HE MOXKET UCITPABUTE 1IPH HABOISITIUX
BOIIpoOcCax mneaarora.

2.6.2 OueHuBaHKE YMEHHUI peniaTh 3a1auu

«5» OTIIMYHO: B JIOTHYECKOM PAacCYXICHHH M PEIICHHH HEeT OMMOOK, 3a/1a4a pellieHa pallmoHaIbHbIM
criocoOom.

«4»XOpOIIO: B IOTHYECKOM PAcCyXXICHUH U PEIICHHH HET CYLIECTBEHHBIX OIMOOK, IPH 3TOM 3a/1aya
pelieHa, HO He PallHOHAIBHBIM CII0C000M, oMmyIIeHo He Goiee ABYX HECYIIECTBEHHBIX OMINOOK.

«3» yIOBIETBOPUTENILHO: B JIOTHIECKOM PacCyXICHNH HET CYIIECTBEHHBIX OIIMOOK, JI0IyCKaeTCsl
CYIIECTBEHHAs OIMOKa B MaTeMaTHYECKHX pacyerax.

«2» HEeY/IOBJIETBOPUTENBHO: HUMEIOTCS CYIIECTBEHHBIE OMIMOKHA B JIOTMYECKOM PaCCyICHHH M PEIICHHH.
2.6.3 OrieHnBaHKE SKCTIEPUMEHTATIBHBIX YMEHHI (B POLIECCE BBINOIHEHHS IPAKTHYECKHX PaboT 10
HHCTPYKIHH).

«5» OTIMYHO: paboTa BEINOIHEHA MOJHOCTLIO, CEIaHbl IIPaBHIbHble HaGTIONCHHS U BBIBOJIBL,
SKCICPUMEHT OCYIIECTBIIEH IO IUIAHY, C Y4€TOM TEXHUKU O€30MacHOCTH M IPaBHII pabOThI C BEIIECTBAMH
1 mpUGOpaMH, NPOSIBJICHBI OPraHHU3alHOHHO-TPYI0OBbIEC YMEHUs (I10/UIEPKUBACTCS YHUCTOTA pabodyero
MecCTa, IOPSIIOK Ha CTOJIE, 3KOHOMHO HCIOJIB3YIOTCS PEAKTHBBI).

«4»XopoIIo: paboTa BEIIOTHEHA, CeNaHb] IPABHIBHbIE HAGIIOCHHS U BHIBO/EL; SKCIIEPHMEHT BBIIOIHEH
HETIOJIHO MK HaGJII0/IAI0TCS HECYIIECTBEHHBIE OIHOKM B paGOTe ¢ BELIECTBAMHU H IIPHGOPaMH.
«3»yNOBIETBOPHUTEIBHO: OTBET HETIOJHbIH, paG0Ta BBINIOIHEHA IPABHIILHO HE MEHEE YeM HaIloJIOBUHY
JOIyIIeHA CYIIeCTBeHHAs OKOKa (B X0/1e OKCIIepUMEHTa, B 00bsiCHEHIH, B 0QopMiIenn# paboTsl, 1o TH
npu paboTe ¢ BeIIeCTBAMH U IPHGOPaMH), KOTOPYEO 0GYHaIONIHiiCA HCTIPABIISET 110 TPeOOBAHHIO
IPEeno/iaBaTes.

«2» HeYJOBJIETBOPUTEIFHO: JOIYLIEHBI ABE MK 60JIee CyIIECTBEHHbIE OIMOKH B XO/1e SKCIIEPUMEHTA, B
00BbsiCHeHHH, B 0OpopMiIeHHH paboTst, 1o T npu pa6ote ¢ BemecTamu u npubopamu), KOTOpbIE
00y4aroImMics He MOYKET UCIIPABHTS.

2.6.4 OueHuBaHHe yMeHHU pemars IKCMEPUMEHTAIbHEIC 3a/1auH (ClIe/IyeT YUHTLIBATE Hal/oaeHus
NPETIOAABATEIA ¥ IPEABABIIAEMbIE 00YYaIOIMMCS PE3yIbTAThI BBIIOIHEHHS OMBITOB).

«5» OTIIMYHO: TUIAH PEIIEHNS 3a1a9H COCTABIIEH NPABHIIBHO, OCYILECTBIEH 10100p XUMUYECKHX
PeaKkTHBOB K 060PYI0BaHHs, JaHO MOJHOE OOBACHEHHE U CIeJTaHbI BBIBOIL.,

«4»XOpOILO: IJIaH PEIEeHHs COCTABJICH NPABHIILHO, OCYIIECTBIICH 110100p XUMHYECKHX PEaKTUBOB U
000pyI0BaHHS; IOMYIIEHO He GoJiee ABYX HECYIIECTBEHHBIX OMHOOK (B OOBACHEHHH W BBIBOJIAX).

«3» yNOBJIETBOPHTE/ILHO: IVIAH PENMICHHS COCTABIIEH PABHIIBHO, OCYIIECTRIICH 000D XHMHIECKHX
peaKkTHBOB M 000pyAOBaHKs; JOMYNIEHA CYIIECTBEHHAS OMMOKA B 0OBSICHEHUH U BBIBO/IAX.
«2»HeyJIOBNETBOPHTENBHO: JONYILEHSI /e H Gosee omuGKH (B mane peiieHus, B 1oA00pe XUMHYECKHX,
PEAKTHBOB U 000PYA0BaHUS, B OOBSCHEHHH M BBIBOJAX).

2.6.5. OueHMBaHHE MUCBMEHHBIX KOHTPOJMBHBIX PaboT (HEOGXOIUMO YYHTBIBATH KaYE€CTBO BBINOJTHEHHUS
paboThI 10 3a/1aHKsM, KOHTPOJIBHAS paboTa OLEHHUBACTCS B LENIOM).

«5» OTIIMYHO: J1aH TOJHEI OTBET HA OCHOBE H3YUYECHHBIX TEOPUil, BO3MOKHA HECYIECTBeHHAst OLIMOKA.
«4» XOpOLIO: JIOIYCTHMA HEKOTOpPAs HETIOJTHOTA OTBETA, MOXKET GBITh He Gojee JBYX HECYLIECTBCHHBIX
OImHUOOK.

«3» yZIOBIIETBOPHTENIBHO: paGoTa BBITIOHEHA HENOIHO (HO HE MEHee deM HAaroJIOBUHY), HIMEETCS HE
Gosee 0/HO CyIeCTBEHHON OMMOKH U IpH 3TOM 2-3 HECYIIECTBEHHEIE.

«2»HeyI0BJIETBOPUTEIHFHO: paboTa BHITOIHEHA MEHBIIIE YeM HAIlOJIOBUHY, HIMEETCSI HECKOJILKO
CYIIECTBEHHBIX OLIHOOK.

Kpurepnn ouenkn sx3amena

IIpomexcyTounas aTTecTalys OCyIECTBIAETCS B BHE SK3aMeHa.
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DKk3aMeH — npecjaeayeTr Ielib ONCHHTDL paﬁoTy CTyJICcHTa 3a CeMecCTp, IMOJIYHUCHHBIC
TEOPETHYECKHE 3HAHHA, HX [IPOYHOCTh, PA3BHTHC TBOPYCCKOI0 MBIIUICHNA, npnoﬁpeTeHue
HABBIKOB CaAMOCTOSITEILHON paGOThl, YMEHHC CHHTE3HPOBAaTh IOJTYICHHEBIC 3HAHHUA H NPHUMEHSATH
AX K PELICHUIO MMPAKTHYECKHX 3a/1a4.

Ne

KpHTepuu onenku

BaJjibl

Ouenka

O0yuarouIMicsa NpH 0TBETE Ha BCE BOMPOCHI:

- nposBua riaybOoKHe, TBOPYECKHE CINOCOOHOCTH B MOHUMAHHH
M3JIOKEHUH  y4eOHO-NporpaMMHOrO  MaTcpuana;  nokasbiBacT
BBICOKHI YPOBEHb KOMIETEHTHOCTH;

- YCBOWJ] B3aMMOCBA3b OCHOBHbLIX TOHATHH W JMCLMIUIMH, WX
3HaueHMe 19 npuobpeTaeMoi mpodeccHu; aHaTU3HPYeT OCHOBHbIC
MOHATUS C TOYKM 3pPEeHHA pasJH4HBIX aBTOpPOB, JACMOHCTPHPY:
3HaHKe yueOHOI, NepruoaMYecKoil U MOHOTpaMUECKOH JIHTEpaTypbl,
3aKOHOMATENBCTEA B paMKax TEMATHKH JHCUHIUIHHEL H MPAKTHKH €ro
MNPpHUMEHCHHA]

- TIIOKa3blBaeT BCE CTOPOHHHE M CHCTEMaTHYECKHE 3HAHHA
TCOPETHUYECKOro Matepyasia, BUAUT MEHKIAHCLHMIIIHHADHBIC CBA3H,

>

OtnuuHo

- npodeccHOHaNbHO, TIPAMOTHO, I1OC/IE0BATE/IbHO, XOPOLIHUM
A3BIKOM YETKO M3j1araer MaTepHall, apryMEeHTHPOBaHO (hopmMyaupyer
BBLIBO/IBI;

- [MOJIHO, TPAMOTHO M MOCI/Ie[0BaTeIbHO H3JI0KMII OTBETHI Ha BCE
JOTOJIHUTE/ILHbIE BONPOCH! U 3a/1aHHS.

- MOKa3blBacT JIOCTATOYHBIH YPOBEHB
KOMIIETEHTHOCTH, 3HaHHWA JIEKIHOHHOIO Marcpuana, y’-le6l—!0ﬁ H
METOHYECKOM JIMTEepaTypbl, 3aKOHOAATE/ILCTBA M TPAKTHKH €ro
NPUMEHEHHA,

- MOKa3bIBAaET MOJIHOE, HO HeJIOCTATOUHO rTy0oKOoe 3HaHHe yueOHo-

MPOrpaMMHOr0 MaTepHalia, HOIYCTH] Kakue-Tub0 HETOYHOCTH B
OTBETax, CBOSOJIHO ONnepHpyeT IMNOHATHAMH, METOJaMH OLIEHKH
MPHHATHUSA PELLEHHUH;

- HMEEeT TMpeacTaB/ieHHE O  MEKKIAHWCUMIUVIMHAPHBIX  CBA3AX,
YBA3BIBACT 3HAHHA, TMOJYYEHHBIC [IPH H3YYEHHH PpPaA3/IHYHBIX
JHUCLMIUIMH, YMEET aHaJIW3HpOBaTh IPAKTHYECKHE CHTYyallHH, HO
JAONYCKAeT HEKOTOPBIE MOrpeIIHOCTH;

-  YBEPEHHO M Npo(ecCHOHANBHO, TPAMOTHBIM A3bIKOM, SCHO,
YeTKO M TIOHATHO M3/araeT CcocTOsHMe M CYTh BOMNpOCa;
npuBiieKaeTcs MWHQOPMATHBHBI M WIIIOCTPUPOBAHHBIN MaTepuar,
HO MpH OTBETE JOMYCKAET HEKOTOPBIE MOTPEIIHOCTH;

- BOMpPOCHI, 3ajaBaeMble 9SK3aMEHaTOpOM, He  BhI3bIBAIOT
CYILIECTBEHHBIX 3aTPYAHEHHIA.

Jonyckaercsl-2 He3HAYHWTEbHbIE
OLIMOKH,

Xopoio




- MOKa3bIBAaeT MOBEPXHOCTHbIE 3HAHWS Y4eOHO- MpOrpaMMHOrO
Marepuasa, NpH OTBeTe OTCYTCTBYET JOJDKHAS CBSI3b MEXIY
aHaJIM30M, apryMeHTalu1eit 1 BbIBOAAMH; OJIHAKO B LIEJIOM B MOJIHEE
OpHeHTHUpyeTCcs B TPO(PUIMPYIOUIMX JUlSl JIAHHOW CHelUaibHOCTH
JHCLIMIUVTHHAaX,

- B/IQJ€eT MNPaKTHYECKUMH HaBBLIKAMM, HO UYBCTBYeT ce0si He
YBEPEHHO MPH aHa/IN3e MEKIHCLMILTHHAPHBIX CBA3CH;

- Ha MOCTaB/IEHHbIE BOIIPOCH] OTBEYAET HE YBEPEHHO;

- B OTBeTe JOMYLIEH pAX JOTHYECKUX OIUHOOK, apryMeHThl
MPHEBJICKAKOTCA HCAOCTATOYHO BECKHE,

- OTBET KOMIIO3WLIMOHHO He BBICTPOEH, JEeMOHCTPHUpYeTCs
CPe/lHHI1  YPOBEHb  BJIAJICHHA JIMTEPATYPHBIM  A3BIKOM  TpH
(bopMynHpOBaHUHU TE3UCOB H APIYMEHTOB;

= Ha [MOCTABJICHHBIE KOMMCCHEH BOIMPOCHI

Y noBneTBo
PHTENLHO

3aTpyAHSETCs C OTBETaMH, TI0Ka3bIBAET HEIOCTATOYHO Iy0oKKe
3HAHMA.
Honyckaercs He Gonee 3—4 ommGoK.

- HE YCBOMJI 3HAauYMTE/IbHYIO 4acTb Y4eOHO- NpOrpaMMHOro
mMaTepuajla WM [10Ka3blBAaeT KpaiiHe ciiabbie 3HaHUS y4deGHOro
MarepHasa, HU3KUH YpOBeHbL KOMITeTEHTHOCTH;

-AEMOHCTPHUPYET KPaiiHe HEYBEPEHHOE M3/I0KEHHE BOMNpOCa;

- umeeT cnabbifi  ypoBeHb NPOQECCHOHAIBHBIX  3HAHHMM,
3aTPYAHACTCA NMPH aHaJIM3e NPAKTHYECKUX CHTYaUMH; HE MOIKET
MPUBECTH NPUMEPDI U3 peallbHOM NPaKTHKH;

- HE YBEPEHHO M JIOTHYECKM HE T0CJIeOBaTeJIbHO H3jaraer
Marepudall; B OTBeT€ TMPUCYTCTBYIOT Cepbe3HbIE HApYIIEHHs
KOMITO3HLIHOHHBIE, peYeBble H HOPMAaTHBHBIE;

= HEIPaBHJIIbHO OTBEYAaeT Ha [O0CTaBJIEHHLIE SK3aMEHaTopoOM
BOMPOCHI HJIH 3aTPYAHASTCA C OTBETOM; OTKa3blBAa€TCA OT OTBETA.
CraBurcs NMpH HAJTMHY KM CBBILIE MATH omKnboK.

2-0

Heynor
JIETBOPH
TE€JBHO
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Jak/ao4yeHne

Takum oOpa3oM, (OHA OLEHOYHBIX CPEACTB MO AHCIHILIMHE «XUMUS»
COCTOMT W3 OLEHOYHBIX CpEICTB TEKYyIIero, pyOexKHOro (TeMaTH4ecKoro)
KOHTPOJIS ¥ 33/JaHAN IIPOMEIKYTOIHOU aTTeCTaLHH.
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