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IHosicHuTEIbHAA 3aNIMCKA.
JlanHbIi Kypc npeaHa3zHadeH st ydamuxcs 10-11 kiaccoB, NpOSBIISIONIMX MOBBIIIEHHBIH HHTEPEC K XUMHH W COOMPAIOLINXCS
IIPOJIOJDKUTE 00pa3oBaHue B y4eOHBIX 3aBEJCHUSIX €CTECTBEHHO NPOMMIIS (XMMUKO-TEXHOJIOTHYECKHE, METUIIMHCKHE,
CeJIbCKOXO3SIIICTBEHHBIE BY3bI).
Kypc paccanTas B epByto odepeIb Ha yJaluxcsl, 00JaJaloliX XOPOIINMHY 3HAHUSIMHA OCHOBHBIX XMMUYECKHX 3aKOHOB,
0a30BBIX 3HAHUH MO O0IIEH XUMUHU U CIOCOOHBIX K TBOPUIECKOMY M OCMBICIICHHOMY BOCIIPUSATHIO MAaTepHala, YTO MIO3BOIHUT
BBINIOTHATH MPAKTHYECKYIO YacTh Kypca.

Heas kypca:

- paclIMpeHUe 3HAHUN O XMMUYECKON COCTaBIISIOLIEN €CTECTBEHHOHaYYHON KapTHHBI MUPA, BAXKHEHIIINX XUMUYECKUX MOHATHSX,
3aKOHaX ¥ TEOPHsIX;

- COBEpPIICHCTBOBAHNE YMCEHHII NPUMEHSThH MOIyYCHHBIE 3HAHUS AJIs1 OOBSICHEHNS pa3HOOOPAa3HBIX XMMUYECKHX SBICHUHN 1
CBOMCTB BEIIECTB, OLIEHKH POJIM XMMUH B Pa3BUTHH COBPEMEHHBIX TEXHOJIOTHH 1 MOIYyIEHIH HOBBIX MaTCPHAIIOB;

- Pa3BHUTHE TIO3HABATEIHHBIX HHTEPECOB U HHTEIUIEKTYaIbHBIX CIOCOOHOCTEH B IMPOIIECCE CAMOCTOATEIHLHOTO IIPHOOPETCHNUS
XMMHUUYECKHUX 3HAaHHUH C MCIIOIb30BAaHUEM PA3IMYHBIX HCTOYHUKOB HH(OPMALINH, B TOM YHCIIE KOMITBIOTEPHBIX;

- BOCIIUTaHHE YOEXKICHHOCTH B IIO3UTUBHOM POJIM XMMUH B )KU3HH COBPEMEHHOTO 00IIECTBA, HEOOXOANMOCTH XUMHYECKH
IPaMOTHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO M OKPYXKaIOIIEH Ccpere;

- IPUMEHCHNE MTOJIYIECHHBIX 3HAHUH ¥ YMEHHUH U1 0€301IacHOTO MCIIOIh30BaHMS BELIECTB U MATEPHATIOB B OBITY, CETLCKOM
XO035HCTBE 1 Ha IPOU3BOJICTBE, PELICHH PAKTHIECKUX 3a/1a4 B TOBCEIHEBHOM XHU3HN, IPEAYNPEKACHHS SIBICHNUH, HAHOCAIINX
Bpe/I 3I0POBBIO YETIOBEKA U OKPYKaIOIIEH cpere;

- IleJIleHanpaBIIeHHas peAnpodecCHOHATbHAS OPUEHTAlUs CTapPIICKIACCHUKOB.

3apaum kypca:

® - [IpU IIOMOIIM MPAKTHYECKUX PAOOT 3aKPEIUTh, CHCTEMAaTU3UPOBATh U YIIIYyOUTh 3HAaHUS y4alUXCcs O
(dyH/IaMEHTaIbHBIX 3aKOHAX OPraHMYECKOH U 00IIel XUMUM;

® - TI0Ka3aThb CBSI3b XMMHUH C OKPYKAIOLIECH )KU3HBIO, C BAKHEHITMMU chepaMu )KU3HEESITENLHOCTH YeJIOBEKa;

e - Cco31aTh YCJIOBHSA U1 (POPMUPOBAHUS U Pa3BUTHUS Y YUAIIUXCS YMEHHS CaMOCTOSATEIBHOW PaOOTHI CO CIIPAaBOYHBIMHU
MaTepralaMy 1 ydeOHOH IuTepaTypoid, COOCTBEHHBIMU KOHCIICKTAMH, MHBIMH HCTOYHUKaMH HH(OPMAIIWH;

e - OOBSICHATH HA COBPEMEHHOM YPOBHE CBOWCTBA COSAMHEHUH U XMMHUUYECKHE TIPOIIECCHI, IPOTEKAIOIINE B OKPY KAIOIEM
MUPE U HCHOJb3yEMBIE YETOBEKOM;

e - crnocoOCTBOBATh PAa3BUTHIO IIO3HABATEILHBIX HHTEPECOB yHALTUXCS;

® - [IPEAOCTaBHUTH YYAIINMCS BO3MOKHOCTb IIPHUMEHSTh XUMUIECKUE 3HAHNS Ha MPAKTHKE, (POPMHUPOBAThH OOLICHAYIHBIE U
XMMHYECKHE YMEHHS U HaBBIKH, HEOOXOAUMBIE B I€ATEIILHOCTH SKCIIEPUMEHTATOPa U TI0JIE3HbIE B TOBCEHEBHOM KU3HH;

® - HAy4uTh pabOTATh B IPYIIE, BECTH AUCKYCCHIO, OTCTAHBATh CBOIO TOUKY 3PCHUS;

®opMa opraHu3anum 00pa3oBaTeJbLHOI0 Mpouecca.
e B xauectBe QopMm opraHmsanuu y4eOHBIX 3aHSATHH SBISIFOTCS: JIGKIMH, CEMHHApbI, JIAOOPATOPHBIA MPAKTHKYM,
TEeMaTHYECKHE BeUepa.
@DopMbI KOHTPOJIS.
e TBopueckue OT4ETHI, yUeOHBIC TPOEKTHI, KOHPEPEHINH, yIeOHO-ICCIIET0BATENBCKIE PAOOTHI.

TpeGoBaHusi K pe3yJibTaTaM 00y4eHHUsI.
3HaTh:
e OCHOBHBIE MTOJIOKEHHUS TEOPUU XUMHUECKOTO CTPOCHUS OPraHUYECKHUX BEIIECTB, BAXKHEHIINE QYHKIIMOHAIBHBIE TPYIIIHI
OpraHUYeCcKUX COeTMHEHHUH 1 00YCIIOBIICHHBIE MIMHU CBOWCTBA;
e  Kiaccu(UKAIMIO IPUPOJIHBIX KUPOB U Macell, X CTPOEHHE, THPOJIN3 XKHUPOB B TEXHHUKE, IIPOAYKTHI lepepaboTKu
JKHPOB;
®  CICIyIOIIUE IMOHATHUS: CKOPOCTh XUMHICCKON pEaKIiy, SJHEPTU aKTUBAIUH, TEOPUS aKTHBHBIX CTOJIKHOBCHHM, KaTaJI3
1 KaTaJU3aTOPbl, MEXaHU3M PEaKIUH;
®  XapaKTEPUCTHKY OCHOBHBIX THITOB H3YYCHHBIX XHMUYCCKUX PEaKIIHid, BOSMOKHOCTH W HAIPABIICHHS UX MPOTCKAHMUS,
0COOCHHOCTH PEaKIMi C YIaCTHEM OPTaHNYECKUX BEIICCTB.

YMmerb:

e  Pa3pacHATH HA MPUMEpax NPUIUHBI MHOTO00pa3Hs OPTaHUYECKUX BEIIECTB, OOBSICHITH CBOICTBA BEIIECTB HA OCHOBE MX
XUMHUYECKOTO CTPOCHHS;

e  CoCTaBiATh CTPYKTYpPHBIE (OPMYJIIBI OPTaHMUECKHUX BEIIECTB U3YUCHHBIX KIIACCOB, YPABHEHUS XUMHUECKHUX PEaAKIIHH,
HO)ITBGp)K}Ia}OH_H/IX CBOﬁCTBa I/ISy‘-IeHHBIX OpFaHI/I‘{eCKI/IX BCIICCTB, UX FCHGTI/I‘IGCKYIO CBs3b, CHOCOGH nonyqem/m;

e  XapakTepu3oBaTh OCOOCHHOCTH CTPOCHUS, CBOWCTBA M MPUMEHECHNE BAKHEHIITNX TPEJACTABUTEICH OHOTIOINMEPOB;

o  OOBSICHATH BIUSHHUE PA3IUYUS B CTPOSHHH MOJICKYJ MOHOMEPOB LIEJUTIONIO3bI U KpaxMaja Ha CTPYKTYPY U CBOMCTBa
MIOJINMEPOB.

®  [PAKTUYECKU ONPEAEIIATh HAIMYUE YIIIepoa, BOAOPOJIa, XJI0pa, CEphl, a30Ta, [0 XapaKTEPHBIM PeakusIM —
(yHKIMOHAJIBHEIC TPYIIITEI OPTraHUYECKAX COCTUHCHUN;

L] paCHO3HaBaTI> HOHI/IMepHBIe MaTepI/IaI[BI 110 COOTBCTCTByIOH_II/IM HpI/ISHaKaM.



OcBouTh
[ ]

OCHOBHBIC TPUHIOMWIIBI 1 HpI/IO6peCTI/I MIPAKTUYCCKUEC HABBIKN PA3JIMYHBIX croco0oB OYHCTKH,
HEKOTOPBIC MPUEMBI IIPOBECACHUS OPraHUYCCKOT0 CUHTE3a, BLIACICHUA MOJTYUCHHOTO NPOAYKTA, U3YUCHHS CTO CBOﬁCTB,

MPAaKTUYCCKU MO3HAKOMUTHCA CO B3aMMHBIM NIPEBPAILICHUCM COCIUHCHUMN Ppa3IMIHbIX KJIACCOB;

TEXHHUKY BBIITOJITHCHUSA BaAXXHBIX XUMUYCCKUX onepaunﬁ, HCOGXOZII/IMLIX U IIpU U3Yy4YCHUU JPYTUX PA3JACTIOB XUMUH,
HpI/IO6p€CTI/I OIIBIT UCCIIEA0BATEIBCKOMN JeSITEeIbHOCTH.

IMonumarsp, 4TO /I NEJICHANPABICHHOTO YIPABICHNS XUMUYECKUMH IIPOIIECCAaMU HE0OXO0IMMO 3HAaHHE 3aKOHOMEPHOCTEH
MPOTEKaHM XUMHIECKUX PEaKIHHl.

Kypc paccuuran Ha 70 wacos ( 2 yaca B HEJIEITiO).

Temamuueckoe naanuposarnue

OpPraHU4YeCcKUX COeIMHEeHNIi M Heopranmyeckux . (20 yacon)

Ne Ne B Tema TeopeTHUeCcKOro 3aHsATHsI. [TpakTHyeckoe 3aHsTHE

3aHs | Teme

TS

Tema 1. TexHuka 6e30nacHOCTH PadOThl B XUMH4YECKOii 1agopaTopun. (2 yaca)

1-2 |12 Opraan3annoHHOE 3aHATHE. IHCTPYKTaX 1O TumoBsIe paBUIIa TEXHUKH JTA00OPATOPHBIX padoT.
TEXHHUKE 0€30MacHOCTH. [TpaBuna TexHUKH O€30MaCHOCTH MPHU NMPOBEICHUN

HCCIIEJOBaHNH, METUIIMHCKHE aNTeYKH MEPBOH
IIOMOIIIU B Ka6I/IHeTe XHUMHH.

Tema 2. Ilpuembl o0panieHusi ¢ JJa60paTopHbLIM 000py10BanneM. (4 yaca)

3-4 | 1-2 [Tpuemsl oOpaieHus ¢ 1ab0paToOpHBIM 3HAKOMCTBO C JIaDOpaTOpHBIM 000PYIOBaHUEM U
000pyIOBaHUEM. nocyznoit. Pabora co cnimpToBKoii, Becamu,

apeoMeTpaMu. MepHas rocyja.

56 | 34 Kitaccudukanms peakTHBOB 10 JISHCTBHIO Ha Pabora ¢ xummudyeckumu peaktuBamu. OdopmiieHne
OpraHuisMm, XpaHCHUEC PCAKTUBOB, 0003HaUYeHuEe Ha BBITIOJTHECHHUS OKCIIEPUMEHTA U €T0 PE3YJIbTATOB.
aTukeTKax. OQopMIIeHHE BBITOIHEHUS XUMUYECKOTO
OKCIIEPUMEHTA U €ro Pe3yJIbTaToB.

Tema 3. KauecTBeHHbIii aHAIM3 OpraHuYecKuX coeqnHennii. O0Hapy:keHne GyHKIMOHAIBHBIX TPYIII

JOIIOJTHUTCIIBbHBIX peaKuHﬁ.

7-8 1-2 KauecTBeHHBIN aHANH3: HACHTUUKAIHS U KadecTBeHHBIH aHANH3 OPTraHUYECKAX U
oOHapyxeHne. OcOOEHHOCTH KaueCTBEHHOTO HEOPTaHMYECKUX BEIICCTB.
aHaM3a OPraHMYECKIX H HEOPTaHMUECKUX
coenmHeHn. OOImIas cxema mporecca
WICHTU(HUKAINN BEIIECTB.
9-10 | 3-4 AHanuTHYECKHUE 3a]Ja9d TIPU HCCIIeJOBaHUH BemecTB. | M3aMepenue Gu3nmdeckux KOHCTAHT.
[IpenBapuTenbHBIC HCCIICOBAHUS: YCTAHOBIICHHE
arperaTHOTO COCTOSIHHMS, IIBETa, 3amaxa, mpoba Ha
TOPIOYECTh, U3MEpPEHHE HU3NICSCKAX KOHCTAHT,
MOJIEKYJISIPHON MaccChl.
11- | 5-6 OmnpeneneHre pacTBOPUMOCTH B Bojie, pa3baBneHHbIx | M3mepenue pH B pacTBopax.
12 pacTBOpax XJIOPOBOAOPO/Ia, THAPOKCHIA HATPHSI, B
OPraHUYECKUX PACTBOPUTEIISIX.
13- | 7-8 KauecTBeHHBIN 2JIEMEHTHBINA aHAIN3 COSIMHEHU. OOGHapy>keHue yriepoja, BOJOpoa, B
14 COEIUHEHUSIX.
15- | 9-10 | KauecTBeHHBIH 3I€MEHTHBII aHAJIU3 COCANHEHUI. OOHapy»XeHHUE cepbl, raJloreHoB, a30Ta B
16 COEUHEHHUSIX.
17- | 11- OOHapyxeHue (GYHKIMOHAIBHBIX TPYIIL: CIIUPTOB, OO6HapyxeHue QyHKIHMOHAIBHBIX TPYIIIL.
18 12 ANBJCTHUIOB, (PEHOJIOB, KUCIIOT, aMHHOB, KHCIIOT
OCHOBaHHUH.
19- | 13- Peakuuu BocCTaHABIMBAIOMINX CaXapoOB WzyueHne peaknuii BOCCTAHABIMBAIOIIUX CaXapOB.
20 14
21- | 15- [MomyueHre MPOU3BOTHBIX MPEIIOIATaEMOT0 WzydeHne B3auMOICHCTBHS OPTaHUYECKUX
22 16 OPraHUYECKOTO COCTUHEHHUS U MPOBEACHUE COCIMHEHHUI Pa3IMIHbIX KJIACCOB C COCAMHCHHUSIMH
JIOTIOJTHATEIILHBIX PEaKIni. cepebpa.
23- 17- TlonmyueHne Npou3BOIHBIX MPEIOIAraeMoro N3yuenne B3auMoIeCTBHS OPraHUYECKUX
24 18 OPraHUYECKOTO COCTUHEHHUS U MPOBEACHUE COCIMHEHUI Pa3IMYHbIX KJIACCOB ¢ COCAMHCHUSIMH

xenesa (111).




25 19 HTorooe 3aHATHE 110 TEME. PacriozHaBaHne HEH3BECTHOI'O OPraHUYECKOTO
BEILIECTBA.
26 20 HToroBoe 3aHATHE IO TEME Pacrnio3HaBaHHe HCHM3BECTHOTO HEOPTaHMYCCKOTO
BEIIECTBA.
Tema 4. Xumus :xu3Hu. CHHTE3 M HccJIeloBaHUe CBOMCTB coennHenuii. (34 4.)
27- | 1-2 XuMUs 1 TUTaHHUE. CemuHap.
28
29- | 34 ButamMuHBI B MPOAYKTaX MUTAHUS. OmnpezneneHre BATAMUHOB: A B ITOICOTHEYHOM
30 Mmacie, C B s16104HOM coke U D B priObeM xupe
WJIN KYPUHOM JKEJTKE.
310 | 5-6 IIpupoaHbie CTUMYISTOPHI. Briienenue u3 yast kodenna. KadectBeHHas
32 peakiysi Ha KoerH.
33- |78 Opranunyeckre KUcIoThl. CBOHCTBA, CTPOCHHE, [Monyuenre U M3yuyeHHE CBOWCTB YKCYCHOU
34 MOJYYCHUE. KHCJIOTHI
35- | 9-10 | Opranuyeckue KHCIOTHL. KHUCIOTHI KOHCEPBAHTEI. W3y4yeHnue cBOHCTB MypaBbHHOM KUCIIOTHI.
36
37- | 11- OpraHuyeckre KUCIOTHI B IHIIIE. [Monyuenue maBeneBOi, MOJOYHOW M KHCIOTHIL.
38 12 V3y4yeHnue nx cBOMCTB.
39- | 13- VYrnesoasl. Cocras, cTpoeHue, cBoiicTsa. ['moko3a, OOHapy»xeHue TI0Ko3bl B nimie. [lomydeHue
40 14 caxaposa. caxapa u3 cBexuibl. CBoiicTBa caxapos3bl.
41- 15- YrneBoas! B umie. MOIOYHEBIHA caxap, OMNBITH C MOJIOYHBIM CaxapoM.
42 16
43- | 17- VYrieBoasl. CTpoeHHe, CBOMCTBA, MONTyYCHHE. [Nory4yeHne MaTOKK | TIIIOKO3bI U3 KpaxMala.
44 18 Kpaxman KagectBennas peakuns Ha kpaxman. CBoiicTBa
KpaxMmaja.
45- 19- YraeBoas B umie. Kpaxman OmnpezneneHue Kpaxmala B JUCTBIX KUBBIX
46 20 pacTeHHi U , MaprapuHe.
47- | 21- OnHOAaTOMHBIC CHHPTHI. XapaKTepHUCTHKA Kiacca. OrmpezeneHne yaeabHOTO Beca CIHPTa U
48 22 ®dusnueckue cBoiicTBa. KauecTBeHHBIE peakIuy. HU3MEHEeHHe 00beMa MPH CMEIIMBAaHUU C BOJIOM.
OO6HapyXeHue CIUpTa U BBICIINX CIIUPTOB B
pactBopax. KauecTBeHHas peakiius Ha
OJTHOATOMHBIE CIIHPTHI.
49- | 23- benku. Xapakrepuctuka kinacca. KauectBeHHbIE Omnpenenenre OEITKOB B POAYKTax MUATAHUS.
50 24 peaxuuu. I[BeTHbIe peaknuu 6e1aKxoB. CBoIcTBa OENKOB.
51- | 25- Heopranmnueckue coequaenus Ha kyxHe. Coub, cofa. | KauecTBeHHBIE peakliii Ha HOHBI HATPHSL, XJIOPHUI-
52 26 WOHBI, KapOOHAT-HOHBL. [ MIpoIN3 coneil yroinbHON
kucaoTel. CBoiicTBa KapOOHAaTa M T'HApOKapOoHaTa.
53- | 27- Heoprannueckue coeniHeHUs Ha KyxHe. Boxa. OrmpeeneHne KEeCTKOCTH BOJBI M €€ YCTpaHEeHHE.
54 28 Om3nuecKue U XUMUIECKHe CBOHCTBA. JKeCTKOCTh |
NPUYHHBI e¢ BOSHUKHOBeHHs. CIOCOOBI yCTpaHEHHSI.
55- | 29- KoHnTpouns kayecTBa Bogbl. OueHka 3arpsisHeHHOCTH | OmnperneneHue KOHISHTPAUH KUCIOPOa,
56 30 BOJIBI. pactBopeHHOro0 B Boge. Onpenenenne pH BobI
57- | 31- Komnonasbie pacTBOpHl ¥ MHUTIA. WzyueHne Moloka Kak SMYIIbCHH.
58 32
59 33 HTorosoe 3aHsTHE IO TEME. AHanu3 Ka4ecTBa MPOXJIaJUTESIbHBIX HAIIUTKOB.
60 34 HToroBoe 3aHATHE O TEME. AHanu3 KadecTBa IMPOTYKTOB ITHUTAHMSL.
Tema 5. Xumus B 6biTy. CHHTE3 U UCCJIe[l0BaHUeE CBOICTB coeqnHennii. (10 4.)
61- 1-2 Moromue cpecTBa U YUCTAIINE CPEICTBA. CemuHap
62 3HaKOMCTBO ¢ Pa3HOOOpa3ueM, CBOMCTBAMH,
Ki1accuuKaleil MOIOUIMX | YUCTSIIIUX CPEICTB.
63- | 3-4 [paBuna 6€30MacHOCTH CO CPEACTBAMHU OBITOBOM 3HAKOMCTBO € 00pa3laMi XMMHUUYECKHUX CPEICTB
64 XUMUH. CaHWTAPHHU U TMTHeHbl. M3ydenne nHCTpyKuuii 1o
MPUMEHEHHIO0 TOKCHUYHBIX BELIECTB OBITOBOM
XMMUH B OBITY.
65- | 5-6 Meina. Cocrtas, cTpoeHHE, TOTyYSHHE. OMBIICHNE XUPOB; TMoNydeHne Mbuta. CpaBHEHHE
66 CBOMCTB MbLIa CO CBOWCTBAMH CTHPAJIBbHBIX
MOPOILKOB.
67- | 7-8 JymmcTele BemecTBa B mapQroMepun, KOCMETHKH, W3Bnedenne 3pupHBIX Maces U3 pacTUTEIHLHOTO
68 MOIOIINX cpencTBax. DpupHbie Macia. Cocras. Mmarepuana. [lepeunas msra, eoBoe Macio.
69 9 JymucTele BemecTBa B mapQroMepun, KOCMETHKH, [MTonyuenne CiIOKHBIX 3(UPOB U3 OPraHUYECKUX
Moronmx cpeactBax. Cnoxaeie 3¢upsl. Cocras, COEIMHEHUH. DTHIMETaHaT (3armax poma)
CTPOEHUE, [10JIyUYECHHUE. N3ob6yTrimatanat (ppyKTOBBIN 3amax)
70 10 Wrorosoe 3ansiTue Kondepernus no teme: «XumMust B OBITY»
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Tema 1. Texuuka 6e3onacHocTy padoThbl B XUMHUYECKOI J1adopaTopuu.

(2 4.)

1 1 Opraam3annonHoe 3aHsATHE. THCTpyKTaXk O TEXHUKE 3HaTh OCHOBHBIC TIPaBHUIIA TIO
6e3omacHoCTH. TEXHHUKE 0€30MacHOCTH B
XHMHYECKOH Jab0paTopuH.
2 2 Ipakmuueckoe 3ansmue: TUIOBBIE IPaBUIIa TEXHUKU 3HaTh IpaBUiIa TEXHUKU

nabopaTopHbIX paboT. [IpaBria TeXHUKU OE30MACHOCTH
MIPU [IPOBEJICHUH UCCIEA0BAHNUN, METUIIMHCKHUE alITeUKH
MepBOi MOMOIIH B KaOMHETe XUMHUU.

0€30MaCHOCTH TIPY TPOBEICHUU
HCCIeI0BaHui. 3HaTh COCTaB
MEIUIIMHCKON alTeukH U YMETh
0Ka3aTh MEPBYIO METUITUHCKYIO
ITIOMOIILIb.

Tema 2. [lpuembl 00palieHus ¢ J1a60paTOPHBIM 000py/ioBaHueM. (4 4.)

3 1 [Ipuemsr oOpamienns ¢ 1abopaTOPHEIM 000pyJOBaHUEM. 3HaTh OCHOBHOE JJa0OpaToOpHOE
000pyIoBaHME U MIPUEMEI
oOpamieHns ¢ HUM.

4 2 IIpaxkmuueckoe 3anamue 3HAKOMCTBO € JJAOOPaTOPHBIM Ymets paboTath co

obopynoBaHueM 1 ocynoi. Pabora co cimpToBKOi, CIIUPTOBKOM, BECAMH,

BecaMu, apeoMeTpaMu. MepHas rnocyna. apeoMeTpaMu, MepHOi
MOCYJOMN.

5 3 Knaccudukamnms peakTHBOB 10 ACHCTBUIO HA OPTaHU3M, 3HaTh KIACCH(UKAIIHIO

XpaHeHHe PEaKTUBOB, 0003HAaYeHHE Ha ITUKETKAX. PEaKTHBOB 110 IPyIIIaM

OdopmiieHrE BBITIOIHEHNS! XUMUYECKOTO SKCIIEPUMEHTa | XpaHeHHMs M UX JieiicTBUE Ha

€ro pe3yJbTaToB. opranusM. [IpaBuiibHO
0pOPMIIATh XUMUICCKHUI
9KCIIEPUMEHT.

6 4 IIpaxmuueckoe 3anamue PaboTa ¢ XUMUYECKUMHU Pacnpenenenue no rpymnmnam

pCaKThuBaMH. O(bOpMJ'IeHI/Ie BBITIOJTHCHUS SKCIICPUMCHTA U
€TI0 pC3yJIbTAaTOB.

TokcnaHocTH. OdopmieHue

paboTEHI.

Tema 3. KauecTBeHHBI aHAJIN3 OPraHu4ecKuX coefnHennil. OOHapyxeHue PyHKUMOHAJIBHBIX TPYNII OPraHUYeCKUX U

HeopraHmyec

KHX coeqmHeHuid. (20 4.)

7

1

KavecTBeHHbIi aHaMM3: naeHTHOUKALNSA U OOHApYKEHHE.
Oco0eHHOCTH Ka4eCTBEHHOTO aHAIN3a OPTaHNIECKUX U
HeopraHnmdecknx coenuHeHni. OOmas cxema mpouecca
WIEHTU(HUKALIUH BEIIECTB.

ITonsaTue: xkauecTBEHHBIN
aHanmm3. Cxema mporecca
HUACHTU(DUKAITHN

8 2 Ipakmuueckoe 3ansamue KaueCTBEHHBIN aHATIN3 IIpoBOIUTH KaYEeCTBEHHBII
OpPraHUYeCKUX W HEOPraHMYECKUX BEIECTB. aHaJIN3 BEIIECTB.

9 3 AHanUTHYECKUE 3a/Ja9X TIPH HCCICJOBAHNH BEUICCTB. ®u3nuecKkne KOHCTAHTHL,
IIpenBapuTenbHBIC HCCIEOBAHUS: YCTAHOBIICHHE CrocoOBI UX OTIPE/IeNEHUs.
arperaTHOTO COCTOSIHMS, IIBETA, 3araxa, mpoba Ha
TOPIOYECTh, U3MEpPEHNE GU3NIECKUX KOHCTAHT,

MOJIEKYJISIPHON MaccChl.

10 4 Ipaxmuuecroe 3anamue VIamMepenne GU3NIECKUX YMeTh onpeaensaTs Gu3ndecKre
KOHCTAHT: arperaTHOr0 COCTOSHIL, IBETa, 3amaxa, mpoba KOHCTAHTEI.

Ha TOPIOYECTh, U3MEPEeHNE U3NUECKUX KOHCTAHT,
MOJIEKYJISIPHOM MacChl.

11 5 OmnpezeneHne paCTBOPUMOCTH B BOZE, pa30aBIeHHBIX ITonsTHE PACTBOPUMOCTH.

pacTBopax B OpraHUYECKUX PACTBOPUTEIAX,
XJIOPOBOAOPOAA, THAPOKCHIA HATPHUSI.
12 6 IIpakmuueckoe 3anamue VIamepenue pH B pacTBopax. OmnpenesneHrie pacCTBOPUMOCTH

Ppa3JIMYHbIX BEIIECTB.




13 7 KauecTBeHHBII DJIEMEHTHBIN aHAIN3 COENMHEHUI. IToHsiTHE: DJIEMEHTHBIN aHAJIN3.

14 8 Ipaxmuyeckoe 3anamue OOHapYXKeHUE yriiepoa, VYMeTb onpeensiTs B
BOJIOPOJA, B COCIIMHEHHSIX. Bemectsax C, H.

15 9 KauecTBeHHBIN DIIEMEHTHBIA aHAIN3 COSIUNHEHUI. [TousaTHe: 2IEMEHTHBIN aHAINS.

16 10 Ipaxmuueckoe 3anamue OOHapyKEHHUE CEPHI, TAJIOTEHOB, | YMETh ONPEeNeNiTh B
a30Ta B COCAMHCHHUSX. BEIIECTBAX CepPY, raJoreHEl,

a30T.

17 11 Ob6HapyxeHne (PyHKIIMOHAIBHBIX TPYIIIL: CIIUPTOB, [MonsTHe : GpyHKIIMOHATHHAS
ANIBJIETHIOB, ()CHOJIOB, KHCIIOT, AMUHOB, KHCIIOT rpyma.

OCHOBAHHUM.

18 12 Ipaxmuueckoe 3auamue OOHapyxeHHe QyHKIHOHATNBHBIX | Onpenensits pyHKIIHOHAIEHBIC
IPYNIL TPYIIIBI KJIACCOB.

19 13 Peakumu BocCTaHABIMBAIOMIIX CaXapoB [TousTHE : BOCCTaHABIMBAIOIIE

caxapa, CTPOCHHE, COCTaB.

20 14 IHpaxmuuecroe 3ansimue VI3ydeHue peaximii CBoIiCTBa BOCCTaHABIUBAIOIINX
BOCCTAHABJIMBAIOIINX CaxapoB. caxapoB

21 15 | [NomyuyeHne MPOM3BOAHBIX MPEAIIOIATAEMOTO CuHTE3 OpraHn4ecKoro
OPTaHUYECKOr0 COSTUHEHHS U ITPOBEJICHNE COCAMHEHUS
JIOTIOJTHUTENBHBIX PEaKIHi.

22 16 | Ilpakmuueckoe 3anamue VI3yueHne B3auMoaenCcTBUS [TpoBoanTH CUHTE3
OPTraHUYECKUX COCTUHEHHUH Pa3INYHBIX KIIACCOB C OpPraHUYecKOro MPOU3BOHOTO
COCIMHEHUSIMH cepedpa. cepebpa.

23 17 ITonmy4yeHne NpoU3BOAHBIX MPEATIOIAraeMoro CHHTE3 OpraHu4ecKoro
OPTraHUYeCKOr0 COeTUHEHHS U MTPOBEJICHNE COCAMHEHUS
JOINOJIHUTCIIbHBIX peaKqu/i.

24 18 | Ilpaxmuueckoe 3anamue VI3yuenne B3anMoaencTBUs [TpoBoanTH CHHTE3
OPraHUYECKUX COSIAUHCHHMI Pa3INIHBIX KIACCOB C OPraHNYeCKOro MPOU3BOIHOTO
coequuaenusmu xenesa (111). sxenesa (1)

25 19 | Urorosoe 3anstue no TeMe: PacnoznaBanue HemsBecTHOro | COCTaBHUTH CXeMy
OpPraHUYecKOro BEIEeCTBa. pacro3HaBaHUs OPraHHYECKOTO

COE/IMHEHUsI, IPOBECTH aHAIIU3,
oopMuth padboTy.

26 20 HroroBoe 3ansitue mo teme: PacriozHaBanue HenzBecTHOro | CocTaBUTh CXeMY

HCOPraHU4YCCKOTo BEIICCTBA.

pacro3HaBaHUs
HEOPraHHYECKOTO COCANHEHUS,
MPOBECTH aHaNN3, 0POPMUTH
paborty.

Tema 4. Xumus xu3Hu. CUHTE3 U MccjieJ0BaHue CBOCTB coeqnHeHuil. (34 4.)

27 1 Xumus u nutanue. CeMuHap. 3HaTh KaueCTBEHHBIN COCTaB
niny. [Torsitie — 310poBoe
IIUTaHHE.
28 2 Xumust v nutanue. CeMuHap. [NonsATHE —KAIOPHUITHOCTD,
KkoHcepBaHTbl, [MO.
29 3 BuTtamMuHBI B IPOAYKTAaX MUTAHUS. CocraB BUTAMUHOB,
Kiaccudukanys, 1eficTBre Ha
OpTaHH3M.
30 4 Ipaxmuueckoe 3anamue OnpeneneHnue BUTAMUHOB: A B OnpenensiTe BUTAMUHEL B
MOJCOTHEYHOM Macie, C B 16;109HOM coke U D B ppiObeM | TIPOJTyKTax MUTAHMUS.
KUPE WM KYPUHOM HKEJITKE.
31 5 IIpupoaHble CTUMYASTOPEL. Cocras, Ki1accu(puKalHIo,
JICWCTBHE HA OPraHU3M.
32 6 Ilpaxkmuueckoe 3ansmue Boinenenne n3 gas KopenHa. Beigensats kodenH, 3HaTh

KauecTBeHnHas peakuys Ha KO(euH.

KaueCTBEHHbIEC PEaKIUy Ha
KOo(enH.




33 7 Opranndeckue KucioTel. CBOHCTBa, CTPOCHHUE, OCHOBHBIE CBOWCTBA
MOJTy9YeHHE. OpPTaHUYECKHX KHUCJIOT, COCTAaB,
CTpOeHUe, KJIacCH(UKATIHIO.
34 8 Ilpakmuyeckoe 3ansimue [lonyyeHne 1 U3ydeHHE CBOMCTB | YMETh MOIy4aTh YKCYCHYIO
YKCYCHOM KHCIIOTHI. KHCJIOTY XUMHYECKUM ITyTEM,
3HaTh CBOICTBA Kak Kiacca.

35 9 Opranudeckue KUCIOTHL. KHCIOTH KOHCEPBAHTHI. [TonsiTre o KOHCEpBaHTaX.
Kraccudukarms.

36 10 | lIpakmuueckoe 3anamue VI3yuaeHne cBoWcTB MypaBbuHOi | CBOWCTBa MypaBbHHOU

KHUCIIOTHI. KHCJIOTBI KaK XMUMHUYECKOTO
COCIMHEHUS U KaK
KOHCEpPBAHTA.

37 11 Opranuueckue KUCJIOTHI B IHUIIIE. 3Hathb OCHOBHBIE KJIACCBI
OpraHUYecKuX KHUCJIOT,
HaXOXXICHWE WX B MPOIYKTaX
MTUTaHUS.

38 12 Ilpakmuueckoe  3amamue  Ilomyduenume  1maBeneBol, | CuHTE3 u BEIJICIICHUE

MOJIOYHOM U KHUCHOTHL. V3ydueHue ux cBONCTB. OpraHUYECKHUX KUCIIOT.

39 13 YraeBogsl. CocTaB, cTpoeHUe, cBoiicTBa. [1roKo03a, 3HaTh CTpOEHHE, COCTaB,

caxaposa. KJ1acCH(UKAINIO YTICBOIOB.

40 14 Ipaxmuyeckoe 3anamue OOHapy>XeHUE TIIOKO3bI B THie. | OOHapyXUTh HaJTUYKE TIIOKO3BI

[Tonyuenue caxapa u3 cBekibl. CBOICTBa caxapo3bl. B MUIIEBBIX MpoayKTax. Ctagun
IIPOU3BOJICTBA caxapa U3
caxapHOM CBEKIIbl. 3HATH
CBOJCTBA caxapo3bl.

41 15 YraeBoasl B nuiie. MosiouHbIi caxap. MHuoroo6pasue caxapoB B
IPUPOTE.

42 16 Ipakmuueckoe 3anamue ONBITHI ¢ MOJIOYHBIM CaXapoM. 3HaTh pa3Iu4us CBOICTB
MOJIOYHOTO caxapa M caxapOo3bl
C TJIIOKO30H.

43 17 VYranesoasl. CTpoeHue, CBONCTBA, nonydeHue. Kpaxmai. CrpoeHue noaucaxapuaos,
CBOWCTBA U MOTYYICHUE.

44 18 Ipaxmuueckoe 3auamue IlonydeHne MATOKA U TIIFOKO3EI YMeTh IpOBOIUTH

u3 Kpaxmana. KagecTBeHHas peaknus Ha KpaxMmall. Ka4ueCTBEHHBIC PCAKINH Ha

CBolicTBa KpaxmaJa. nonucaxapua. [lokazate u
00BSCHATH CBOMCTBA Kpaxmaia
Kak IpeJICTaBUTEeIIs
MOJICAaXapuIoB.

45 19 Yraeons! B uiie. Kpaxman Ponb kpaxmaia kak UIIEBOTO
MIPOAYKTA.

46 20 Ipaxmuueckoe 3ansamue OnpeneneHue Kpaxmana B MeTtoauky onpeeacHus u

JIMCTHSIX JKUBBIX PACTEHUH U MaprapHHe. MPOBEJICHUE OIIBITOB IO
OTIpe/IeIeHUIO Kpaxmala.

47 21 OpxHOAaTOMHBIE CIUPTHI. XapaKTepUCTHKA KiIacca. 3HaTe XapakTepUCTHKY KJlacca,

®uznyeckue cBoricTBa. KauecTBEeHHbIE peaKLIUU. CBOMCTBa CIIUPTOB.

48 22 Ilpakmuueckoe 3anamue OnpeneneHue yaeabHOTo Beca Metoauky onpeaeneHus,

CIHpTa U U3MEHEHHe 00beMa MPU CMELIUBAHNH C BOJIOM. OTIpeNeNATh yAeIbHBIN BeC

OOHapy»eHHe CIUpPTa U BBICIINX CIIUPTOB B PACTBOPax. CIHpPTa, KAYECTBEHHBIC PEAKIHN

KauecTBeHHas peakuus Ha OJTHOATOMHBIE CITPTHI. HAa CITAPTHL.

49 23 Benku. Xapakrepuctika knacca. KadecTBeHHBIE peakui. | XapaKTEepHUCTHKA Kllacca.
KagecTBeHHBIC peakIuy.
3HaueHHe OCJIKOB JUIst
JKM3HEHHBIX ITPOIIECCOB.

50 24 Ilpaxkmuueckoe 3ansmue OnpeneneHne OEIKOB B Omnpenensits O0enku B

npoaykTax nmutaHus. L[BeTHbIe peakuuu OenkoB. CBOWCTBA | IMPOIYKTaX MUTAHUS.

OenKoB.

51 25 Heopranndeckue coennuenus Ha kyxHe. Comb, coaa. 3HaTh HEOPTaHUYECKHE

COEIMHEHUS HCIIONB3yeMbIe Ha
KyXH€, OTIPEJIENIATh KIacce
BEIIECTB.




52 26 Ipakmuueckoe 3ansmue KadecTBeHHbIC peakuy Ha HOHBI | [IpoBOAUTH OMpeeieHne, 3HATh
HATpUsi, XJIOPH/-UOHBI, KApOOHAT-HOHBIL. ['MaApoNn3 coneil | KaueCTBEHHbIC PeaKUy Ha
yronbpHON KrucinoThl. CBOWCTBA KapOoHATa H HOHBI.
ruapokapOoHara.

53 27 Heopranmueckue coequHeHuns Ha KyxHe. Bopa. XapakTepucTUKa BOJBI KaK
Puznyeckue 1 XuMU4eCcKUe cBoicTBa. JKeCTKOCTh U HEOPraHUYECKOT0 COETUHEHMS],
MIPWYHUHBI €€ BOSHUKHOBEHHA. CIIOCOOBI yCTpaHEHHUS. JKECTKOCTH BOJIBI. OOBSACHATD

MPOUCXOMKICHHE KECTKOCTH
BOJIBL.

54 28 Ipaxmuueckoe 3anamue OnpeneneHne KeCTKOCTH BOIBI M | MeToanka onpeneneHne

ee ycTpaHeHHe. JKECTKOCTH BO/IbI
1m1a00paTOPHEIM CLIOCOOOM H €
MOMOIIBI0 KOMITBIOTEPHBIX
TEXHOJIOTUH.

55 29 KonTtpomns kauectBa Bonbl. OTICHKA 3arpsA3HEHHOCTH BOMIBL. | KadecTBO BOMBI, mapameTpsl,
TJIK.

56 30 Ipaxmuueckoe 3ansamue OnpeneieHue KOHIICHTPAIIUH MeToauKH OTIpeIeIICHUS.

KHCJIOPOJia, pacTBOpeHHOro B Bojie. Onpenenenue pH
BO/JIBI.

57 31 Komnonaneie pacTBOpHl ¥ MHUTIA. [ToHsATHE O KOJUTOUIHBIX
pactBopax. YMeThb
paccka3piBaTh O KOJUIOUIAHBIX
pacTBOpax B MOBCEIHEBHOMN
JKH3HU.

58 32 Ipaxmuueckoe 3anamue VI3ydeHue MOJIOKa KaK OOBACHATD, TTOYEMY MOJIOKO

IMYIIbCHU. OTHOCHTCS K SMYJIbCHSIM.

59 33 Ipakmuueckoe umozogoe 3ansimue 10 TeMe. AHanu3 [TpoBoauTh aHaNU3
Ka4yeCTBa NpOXJIaJUTCIbHBIX HAIUTKOB. MPOXJIAAUTEIIbHBIX HAITUTKOB.

60 34 Ipakmuueckoe umozosoe 3ausmue 1O TeMe. AHAIN3 IIpoBoaUTH aHAU3 IPOTYKTOB

Ka4€CTBa NPOAYKTOB IMUTAHUA.

IIUTaHU.

Tema S. Xumus B 0bITy. CHHTE3 M MCCJIEIOBAHNE CBOCTB COeIMHEHUIA.

(11 4.)

61 1 Moroiue cpecTBa U YUCTSIIIE CPEICTBA. 3HAKOMCTBO C | YMeTh KiaccUpuIpoBaTh
pa3HOOOpa3ueM, CBOHCTBaMH, KJIacCH(HUKALMEH MOIOINX | MOFOILINE W YUCTAIINE CPEICTBA
1 gucTImX cpeacts. CeMuHap. 10 COCTaBYy.
62 2 Motommue cpeacTBa u YUCTAIINE CPEACTBA. 3HAKOMCTBO € | YMETh KJIacCU(HIMPOBATH
pa3HOO0Opa3ueM, CBOHCTBaMH, KJIacCH(HUKALNEeH MOIOIIMX | MOOIIME W YUCTAIINE CPECTBA
1 grucTsnmxX cpeacts. CeMuHap. 10 COCTaBYy.
63 3 [IpaBwa 6€30MaCHOCTH CO CPEICTBAMHU OBITOBON XUMUH. 3HaTh npaBuiia 0€30IacHOTO
oOpalneHus co cpeacTBaMu
OBITOBO XMMHUH.
64 4 Ipakmuueckoe 3anamue 3HaAKOMCTBO ¢ 00pa3LaMu YMeTh 0 HHCTPYKIUH
XUMHYECKHX CPEACTB CAHUTAPUH U TMI'HEHbl. 3yueHne OIIPEJICTISTh CTENeHb OMIAaCHOCTH
MHCTPYKIUH 110 IPUMEHEHUIO TOKCHUYHBIX BEIICCTB BEILIECTBA U TIPUMEHSITh
OBITOBOM XMMHUH B OBITY. aJICKBaTHbIE MEPBI 110
6e3omacHoCTH.
65 5 Mpeuta. CoctaB, CTpOEHUE, IOTYICHHE. 3HaTh COCTaB, CTPOCHUE U
MOJTyYeHHE MbLIA.
Knaccudukarmro.
66 6 Ipaxkmuueckoe 3anamue OMBUICHHE XUPOB; IOTy4YEHHE MertoauKa TOJTydeHUs] MbIJIa U3
MbL1a. CpaBHEHHE CBOMCTB MBIJIa CO CBOMCTBAMH JKHPOB.
CTHPAIBHBIX OPOIIKOB.
67 7 JymucTeie BemecTBa B mapQroMepun, KOCMETHKH, 3HaTh COCTaB JyNIHCTHIX
MOIOIIUX cpencTBax. DdupHsie Macna. Cocras. BEIeCTB NapdroMepun,
KOCMETHKH.
68 8 Ilpaxmuueckoe 3ansmue V3inedenue >pUpHBIX Macen U3 | YMETb U3BJIEKaTh JyLIIUCTHIE
pactutesnsHOTO Marepuana. [lepeunas msra, enoBoe BEIIIECTBA U3 PACTHTEIHLHOTO
MacIo. Marepuara.
69 9 JyumucTteie BeuiecTBa B mapQroMepun, KOCMETHKH, YMeTh CHHTE3UPOBATh
Moronux cpeactBax. Crnoxxueie 3¢upsl. CocTaB, CTPOEHUE, | CIOXKHBIE dPUPHI.
nonyuenue. [Ipaxmuyeckoe sanamue Tlonydenue
CJIOKHBIX 3(UPOB U3 OPraHUUECKUX COCAMHEHHUH.
OrunMetanart (3amax poma) M3o0yTtmistanar (GppyKToBIH
3armax)
70 10 Wrorosoe 3anstue YMeTh rpaMOTHO HM3J1araTh CBOU




Kondepennus no teme: «XuMusi B OBITY» MBICJIH, apTYMEHTHPOBATH CBOIO
TOYKY 3pEHHsI, COCTABIIATh
MIPE3CHTAIHH.

Y4eOHO - METOAMYECKHH KOMILIEKC.

Jluteparypa nist yuures.

1.

Nogk~owd

Astop cocraButens [.A. [Ilunapesa - IIporpaMMeI 3IeKTUBHBIX KypcoB. XuMus npoduisHoe o0yuernne 10-11 xmace —
M, [poda 2006 r.

E.B. Tarnosa — VccnenoBarenbekast JesITEIBHOCTD ydamuxcs o xumun — M., ['mobyc, 2007 .

.M. TuroBa — Xumus u uckycctso — M., Benrana-I'pad, 2007 r

Aptemenko A.J., Tukynosa 1.B. Arydpue E.K. — [Ipaktukym mo opranngeckoit xumun — M., Beicmas mxoma, 2001 r
O. Onbrus — OnbiThl 6€3 B3pbIBOB — M, Xumus , 1986 r

3. I'pocc, X. Baiicmanrtens —Xumus ais mo6o3HaTenbHbIX — JI., Xumus Jlenunrpaackoe otaencnue, 1987 r.
I1.A.OpxexoBckuii, B.H. [laBsinoB, H.A. Tutos - TBopuecTBO y4auuxcs Ha IpaKTUYECKUX 3aHATHUAX M0 XUMUH.- M.,
ApxTn, 1999r

Hundpossie u 3j1eKTPOHHBIE 00pa3oBaTeIbHbIE PECYPChI:

NougkwpE

BubnnoTeka 3MeKTPOHHBIX HATJISAHBIX U Y4eOHBIX mocoouit www.edu. rt.ru
OnexTpoHHBIE TocoOmst OnbroTekn «Kupnmn u Medoamii».
htpp://www.alhimik.ru

htpp//www./schoolchemistry.by.ru

www.1september.ru

htpp//www./school-collection.edu.ru

edu.tatar.ru

Jluteparypa Ajs yyamuxcs.

1.

2.
3.
4,

O. Onbrus — OmbiThl 6€3 B3pbIBOB — M, Xumus , 1986 r
3. I'pocce, X. Baiicmanrtens —Xumust ist ar0003HatenbHbix — J1., Xumus Jlenunrpaackoe otaenenue, 1987 r.
I'. ®ennenbepr — 3arpsizHEHUE NPUPOIHOI cpeabl — M, mup, 1997 r
T.H. JIutBuHOBa — 3a13a4M 110 OOIICH XUMHUH ¢ METUKO-OHOJIOTHYECKON HAIIPaBICHHOCTEIO, - PocToB-Ha-/{0Hy.
®dennkce, 2001 r

udposbie u 31eKTPOHHBIE 00pa30BaTe/bHbIE PeCypChl:
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edu.tatar.ru
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