IlosicHuTeNbHAA 3alIHCKA

Janublil Kypc npenHaszHadeH uid ydamuxes 10-11 kiaccoB, NposIBIISIFOIIMX MOBBIIIEHHBIN HHTEpEC K
XMMUHU H COOMPAIOIIMXCS MPOJOKUTH 00pa30BaHUE B YUCOHBIX 3aBEACHUSAX €CTECTBEHHO MPOHIIs
(XMMUKO-TEXHOJIOTUYECKUE, METULIMHCKUE, CEIbCKOX03SMICTBEHHBIE BY3bI).

Kypc paccuuran B epByro ouepe/ib Ha yJamuxcs, 00JaqaroIIuX XOPOIIMMH 3HAHUSIMA OCHOBHBIX
XUMHYECKUX 3aKOHOB, 0A30BBIX 3HAHUH 110 OOIICH XUMHH B CIIOCOOHBIX K TBOPYECKOMY H OCMBICIICHHOMY
BOCHPUATHIO MaTE€pUalia, YTO MO3BOJIUT BBINIOJHATh IPAKTUYECKYIO YacTh Kypca.

eab kypca:

- pacliMpeHye 3HAHUN O XMMHUYECKOW COCTABJISAIONIEH €CTECTBEHHOHAYYHON KAPTUHBI MUPA, BAXKHEUIIIHX
XUMHUYCCKHUX MMOHATHAX, 3aKOHAX U TCOPHUIX,

- COBepIICHCTBOBAHME YMEHHUI IPUMEHSTh NOJyYeHHbIE 3HAHUS U1 00bICHEHUS pa3HOOOpa3HBIX
XUMHYECKHX SIBJICHUH U CBOMCTB BCIICCTB, OLICHKHU POJIM XMMHU B Pa3BUTHUU COBPEMCHHLBIX TEXHOJIOTHI 1
IMOJIYYCHHHU HOBBIX MaTCpHaAJIOB,

- pa3BUTHeE TI03HABATENbHBIX HHTEPECOB U MHTEIIEKTYaIbHBIX CIIOCOOHOCTEH B MpoLiecce
CaMOCTOSTCIBHOT'O HpI/IO6peTeHI/I$[ XUMHYECKNX 3HAHUM C UCIIOJIb30BaHUEM Pa3IMYHBIX UCTOYHUKOB
nH(popMalnY, B TOM YHCII€ KOMIIbIOTEPHBIX;

- BOCIIMTaAHUE y6e)l()IeHHOCTI/I B TIO3UTHBHOM POJIM XUMHUHU B )KU3HHU COBPEMECHHOT'O 06H1€CTBa,
HE0OX0IMMOCTH XUMHUYECKU I'PaMOTHOT'O OTHOIIIEHHUSI K CBOEMY 3/I0POBBIO U OKPYKaIOLIEH Cpere;

- IPUMEHeHHe MOJYYCHHbIX 3HAHUI W YMeHH# /11 6€3011aCHOTO MCIIOJIb30BaHMs BEIIECTB U MaTEpUAIIOB
B OBITY, CECKOM XO35HCTBE U Ha IPOU3BOJICTBE, PELICHUS IPAKTUYECKUX 3a/1a4 B IOBCEHEBHOM KHU3HH,

NMPEAYNPEXKACHUS IBICHUM, HAHOCSIINX BPe]l 3I0POBBIO YETIOBEKA U OKPYKAIOIIIEH cpee;

- HeJleHANIPABJIEHHAs NpeAnpodeccruoHaNnbHas OpUEHTAIHS CTAPIIEKIACCHUKOB.

3anayu Kypca:

® - [IpU MOMOUIYM MPAKTUYECKUX PabOT 3aKPENUTh, CUCTEMATU3UPOBATh U YIIAyOUTh 3HAHUS yUalllUXCS
0 (pyHIaMEHTaNbHBIX 3aKOHAX OPraHUYECKOM U 00IIei XUuMuu;

® - OKa3aTh CBS3b XUMHH C OKPYKAIOIIEH KU3HBIO, C BAKHEUITNMU cepamMu )KU3HENEATEeTbHOCTH
Yel0BeKa;

e - C03/aTh ycIOBHS Al GOPMUPOBAHUS U PA3BUTHS Y YUALIUXCS YMEHHS CAMOCTOSITENIbHOM paboThI
CO CIIPaBOYHBIMU MaTepUaIaMH U y4eOHOM TUTepaTypoid, COOCTBEHHBIMH KOHCIIEKTAMU, HHBIMHU
HMCTOYHUKAaMU UH(GOpPMaIUK;

e - 00OBSCHATH HA COBPEMEHHOM YPOBHE CBOMCTBA COEIMHEHUN U XUMUYECKHE MPOIIECCHI,
MPOTEKAIOIINE B OKPYKAIOIIEM MUPE U UCTOJIb3YEMbIE YEIOBEKOM;

® - CrIocoOCTBOBATH PA3BUTHIO MO3HABATENLHBIX HHTEPECOB YUAIITUXCS

® - IPEIOCTABHUThH YYAIIHNMCS BO3MOXKHOCTh IPUMEHATh XUMUYECKIE 3HAHUS HA MTPAKTHKE,
(dbopMHpOBaTh O0IIIEHAYYHBIE U XUMUYECKIE YMEHUS U HABBIKH, HEOOXOJMMbIE B AEATEIbHOCTH
AKCIIEPUMEHTATOPA U TOJIE3HbIE B MOBCETHEBHOMN KU3HH;

® - HAy4YHUTh paboOTaTh B TPYIIIE, BECTH TUCKYCCHUIO, OTCTAMBATh CBOIO TOUKY 3PCHHUS,



®opma opranu3anuu o6pa3oBaTeJbHOI0 Mpouecca:

e B kagectBe (hopM OpraHuzanuy y4eOHBIX 3aHATUN SBISIOTCS: JIEKIUH, CEMHHAPHI, Ta00PaTOPHBIHA
IIPAaKTUKYM, TEMAaTHYECKHUE Bedepa.

DopMBbI KOHTPOJIA:
e TBopuYeckue OT4ETHI, yIeOHbIE MPOCKTHI, KOHPEPEHIINH, YueOHO-MCCIeI0BATEIbCKIE PAOOTHI.

TpeboBaHuus K pe3vJabTAaTAM 00VUECHUSA

3HaTh:

e  OcCHOBHBIE TTOJIOKEHHUS TCOPHUU XUMHUUYCCKOTO CTPOCHUA OPraHNYCCKUX BCIICCTB, BaXHEHIITHE
(YHKIMOHAJIBHBIE TPYIIIbI OPraHUYECKUX COEAMHEHUHN 1 00YCIIOBIICHHbIE UMH CBONCTBA;

° KJ'IaCCI/I(bI/IKaIII/HO MPUPOAHBIX KUPOB U MACCII, UX CTPOCHUE, TUAPOJIN3 )KUPOB B TCXHUKE, IMTPOAYKTHI
nepepaboTKU KUPOB;

¢ CICAYIOIIUC ITOHATUA: CKOPOCTH XUMHYECKOH PCaKInH, SHEPTrUd aKTUBALIUU, TCOPUA aKTUBHBIX
CTOJ'IKHOBGHI/II\/’I, KaTaJln3 U KaTaJIu3aTOPbl, MEXaHHU3M PCAKIIUU,

® XApPaKTCPUCTUKY OCHOBHBIX TUIIOB U3YYCHHBIX XUMHUYCCKUX peaKHHfI, BO3MOXKHOCTH H
HaITpaBJICHUA UX IMIPOTCKAHUA, 0COOEHHOCTH peaKqu/'I C Y4aCTHUEM OPraHUYCCKUX BCIICCTB.

YmMmerb:

e Pa3biacHATH Ha MpUMepax MPUYUHBI MHOT00Opa3usi OpraHMueCcKrX BeIIeCTB, OObICHITH CBOMCTBA
BEIIECTB HA OCHOBE X XUMUYECKOTO CTPOEHUS;

e CocTaBsTh CTPYKTYpHBbIE (OPMYJIbI OPraHUYECKUX BEUIECTB U3YYEHHBIX KJIACCOB, YPaBHEHHS
XMUMHMYECKUX peaKlUi, MOATBEP)KIAIONINX CBOMCTBA U3YYEHHBIX OPraHUYEeCKUX BEIIECTB, UX
TeHETUYECKYIO CBSI3b, CIIOCOOBI MOTyYEHHUS;

e XapakTepu3oBaTh 0COOCHHOCTH CTPOCHMUSI, CBOMCTBA U MPUMEHECHNE BAKHEUIIIMX MTPEICTaBUTEICH
OMOTIOIUMEPOB,

e  OOBICHATH BIMSIHUE PA3IHUUs B CTPOCHUH MOJIEKYJI MOHOMEPOB LIEJUTIOJIO3bI M Kpaxmalia Ha
CTPYKTYPY U CBOMCTBA HMOJIMMEPOB.

® [PaKTUYECKH OINpPEAesaTh HATMUKE YriIepoia, BOJOPOAA, XJI0pa, Cephl, a30Ta, M0 XapaKTEPHBbIM
peakusM — GyHKIHOHAIbHbBIE TPYIITbI OPraHUYECKUX COCTUHEHUII;

® pacrno3HaBaTh MOJMMEpPHbIE MAaTEPUAJIbl IO COOTBETCTBYIOIIUM MTPU3HAKAM.

OcBouThH

® OCHOBHBIC IIPUHITUIIBI M IPUOOPECTH MPAKTUUECKUE HABBIKU PA3JIMYHBIX CIIOCOOOB OYUCTKH,

® HEKOTOpbIE MPUEMBI IPOBECHUS OPraHUYECKOTO CHHTE3a, BBIICTICHHUS [TOJIy4EHHOTO MPOIYKTa,
W3YYEHHUS €r0 CBONCTB, MPAKTUYECKH MO3HAKOMUTHCS CO B3aMMHBIM MPEBPAIICHUEM COCTUHEHUI
Pa3IMYHBIX KJIACCOB;

® TEXHHKY BBHITIOJHEHUS BOKHBIX XUMHUUYECKHUX OTEpalnii, HEOOXOIUMBIX U MPH U3YYCHUH TPYTUX
pa3zienoB XUMUH;

® PUOOPECTHU OMBIT UCCIEAOBATEIHCKON NESTENLHOCTH.

HOHHMaTB, 4TO U OEJICHAIIPABIICHHOI'O YITPABJIICHUS XUMWYCCKUMU ITPOLECCaAaMU HCO6XOI[I/IMO 3HaHUC
3aKOHOMepHOCTCﬁ MPOTCKAHUA XUMHUYICCKHUX pCaKHHﬁ.

Kypc paccuntan Ha 70 yacos, 2 yaca B HEJIEIIO.



Temamuueckoe naanupoeanue

3aH
ATH
A

Ne B
TEM

Tema TEOpETHUECKOTO 3aHATHS.

IIpakTrueckoe 3aHsATHE

Tema 1. Texuuka 0e3onacHocTH padoThl B XMMHYECKOMH

Jaboparopun. (2 yaca)

1-2

1-2

OpranuzanuoHHoe 3anatue. MHCTpykTax
IO TEXHUKE OE€30TIaCHOCTH.

Tumoseie ImpaBujia TCXHUKH
nabopaTopHbIx paboT. [IpaBuna TeXHUKH
0€30MacHOCTH NP MPOBEACHUN
HCCHGHOBaHHﬁ, MCOUIIMHCKHUEC alITCUKHU
MepBOI MOMOIIM B KAOWHETE XHUMUHU.

Tema 2. Ilpuembl o6panieHust ¢ 1a00paTopHbIM 000pya0oBaHHeM. (4 yaca)

3-4 | 1-2 | Ilpuemsl oOparieHus ¢ 1a00paTOPHBIM 3HAKOMCTBO C JIaDOpaTOPHBIM
000pyI0BaHHUEM. obopymoBanueM u nocynoi. Padora co
CIIUPTOBKOM, BECAMH, aPEOMETPAMH.
MepHas nocyna.
5-6 | 3-4 | Knaccudukarus peakTHBOB I10 JICHCTBUIO PaboTta ¢ XUMUYECKUMU pEaKTHBAMH.

Ha OpPraHM3M, XpPaHEHUE PEaKTHBOB,
o0o3HavyeHue Ha 3TukeTkax. OdopmieHue
BBINTOJTHEHUS] XUMUYECKOTO IKCIIEPUMEHTA U
€ro pe3yJabTaToB.

OdopmieHue BBIMOTHEHUS SKCTIEPUMEHTA
Y €r0 Pe3yJIbTaToB.

Tema 3. KauecTBeHHbIH aHAJIHU3 OPraHUYECKHUX coequHeHuil. O0Hapy:KeHHe PYHKIIHOHAIbHBIX

TPYII OPraHUYeCKHX COeIMHEHUH 1 HeOPraHnYecKHX .

(20 yacoB)

7-8 | 1-2 | KauecTBeHHBIN aHAN3: HACHTU(PUKALINS U KauecTBeHHBIN aHAN3 OPTAaHUYECKUX U
obHapyxenune. OcoOOEHHOCTH HEOPraHUYECKHUX BEIECTB.
Ka4eCTBEHHOT'O aHAJIM3a OPraHUYECKUX U
HEOpraHuyeckux coeaumHeHui. OOmas
cxema Ipouecca UIeHTU(UKAIMH BELIECTB.

9- | 3-4 | AHanuTudeckue 3a7a4yM NpHu uccnenoBanuu | M3mepenue pU3nuecKux KOHCTAHT.

10 BeulecTB. [IpeaBapuTenbHbIe HCCIIENOBAHUS:

YCTaHOBJICHHE arperaTHOro COCTOSTHUS,

1[BETa, 3a1axa, Npo0a Ha TOPIOYECTb,

u3MepeHne GU3NUeCKUX KOHCTaHT,

MOJIEKYJISIPHOM Macchl.
11- | 5-6 | Onpenenenue pacTBOPUMOCTH B BOJIE, N3mepenne pH B pacTBopax.
12 pasz0aBIICHHBIX pacTBOPax XJIOPOBOJAOPO/Ia,

THJIPOKCUA HATPUSl, B OPIraHUYECKUX

pPacTBOPUTEIISX.

13- | 7-8 | KauecTBeHHBII /1eMEHTHBIN aHAIN3 OOHapyxeHue yriepoja, BOJ0opo/a, B

14 COCJIMHEHUIL. COCIMHEHUSIX.

15- | 9-10 | KauecTBeHHBII /1IeMEHTHBIN aHAIN3 OOHapyxeHue cepbl, raloreHoB, a30Ta B

16 COCJIMHEHUIL. COCIMHEHUSIX.

17- | 11- | OGHapyxeHHe (PYHKIIMOHAIBHBIX TPYIIIL: OO0HapyxeHue (pyHKIMOHAIBHBIX TPYIIL.

18 |12 CIHMPTOB, AJIbJECTHIOB, (PEHOJIOB, KUCIIOT,
aMHHOB, KHCJIOT OCHOBAHHUH.

19- | 13- | Peakuuu BocCTaHABJIMBAIOIINX CaXapoB N3yueHne peakuuii BOCCTaHABJIMBAIOIINX

20 |14 Caxapos.

21- | 15- | IlomyueHue MpOU3BOIAHBIX W3ydeHne B3aMMOEHCTBUS OPraHNnYECKUX

22 |16 | mpeamoJyiaraeMoro OpraHu4ecKkoro COEMHEHUH pa3IMYHbIX KJIACCOB C

COCAMHCHUA U IPOBCACHUC

COEIMHEHUSIMH cepedpa.




JIOTIOJTHUTEJIBHBIX PEaKIUil.
23- | 17- | IlomydeHue npou3BOIHBIX N3yyenue B3auMOACUCTBUS OPraHUYECKUX
24 |18 IIPEII0JIAraeMOro OpraHM4ecKoro COEIMHEHUH Pa3InYHbIX KJIACCOB C
COCJIMHEHMS U MPOBEICHUE coenuaenusmu xenesa (111).
JIOTIOJTHUTEIIBHBIX PEaKIUil.
25 |19 Hrorosoe 3aHsTHE 10 TEME. PacriozHaBaHne HEM3BECTHOTO
OpPraHu4eCcKOTO BEUIeCTBA.
26 | 20 Wrorosoe 3ansTHE 10 TEME PacriozHaBaHne HEM3BECTHOTO
HEOPraHNYECKOTO BEIIECTBA.
Tema 4. Xumus xu3aun. CHHTE3 M MCCJIeJIOBAHNE CBOICTB coeanHenmii. (34 yaca).
27- | 1-2 | Xumus v ITaHue. Cemunap.
28
29- | 3-4 | ButaMuHBI B IPOJYKTaX MUATAHHUS. Omnpenenenne BUTAaMUHOB: A B
30 roacoiHeyHoM Macie, C B IOJIOYHOM COKe
u D B ppIObeM KHUpe WIH KYPUHOM JKEITKE.
310 | 5-6 | IIpupoaHBIE CTUMYISATOPHI. Brinenenue u3 yas kodeuna.
32 KauecTtBeHHast peakiiys Ha KO(GEuH.
33- | 7-8 | Oprannyeckue KucioTel. CBOWCTBA, [Tonmy4yeHnue 1 M3ydeHHE CBOWCTB
34 CTPOCHHE, MTOJTyICHHUE. YKCYCHOU KHCIIOTHI
35- | 9-10 | Oprannveckue KUCIOTHI. KHCIOTHI M3yueHne CBOMCTB MypaBbHHOM KHCIIOTHI.
36 KOHCEpPBaHTEHI.
37- | 11- | Opranuveckrie KHUCIOTHI B TTHIIIE. [Tomydyenne 1laBesNeBOM, MOJOYHOW H
38 |12 KUCJOTHI. V3yUueHne ux CBONCTB.
39- | 13- | VYraeroasl. CocTaB, CTPOCHHE, CBOMCTBA. OO0Hapy)KeHUEe TIIOKO3HI B TTHIIIE.
40 |14 I'mroko3a, caxaposa. [Tonydyenue caxapa u3 cBekibl. CBOMCTBa
Caxapo3bl.
41- | 15- | YrneBoasl B miuiie. MoJouHBIH caxap, OMBITHI ¢ MOJIOYHBIM Caxapom.
42 |16
43- | 17- | YrneBoapl. CTpoeHHE, CBOWCTBA, [Toy4yeHure MaTOKH U TIFOKO3BI U3
44 |18 nonydeHue. Kpaxman kpaxmana. KauecTBeHHas peakiiys Ha
Kkpaxmai. CBOMCTBa Kpaxmara.
45- | 19- | YruneBoasl B nutie. Kpaxman OrnpezeneHne Kpaxmasa B JUCThAX JKUBBIX
46 | 20 pacTeHui U , MaprapuHe.
47- | 21- | OgHoaToOMHBIE COUPTHI. XapaKTepUCTUKA Omnpenenenue yaenbHOTo Beca CupTa u
48 | 22 kiacca. Pu3nyUecKue CBOMCTRA. W3MeHeHne o0beMa IPU CMEITMBAHUH C
KauecTBeHHbIe peakiuu. BoJioi. OOHapyXKeHHE CIIUPTA U BBICIIUX
CIUpPTOB B pacTBopax. KauecTBeHHas
peaxiusi Ha OJJHOATOMHbBIE CIIUPTHI.
49- | 23- | benku. XapakTepucTHKa Kiacca. Omnpenenenue 6EITKOB B MPOIYKTaX
50 |24 KadecTBeHHBIC peakiiu. nuTanus. L[BeTHbIC peakiny OEIKOB.
CBoiicTBa OEIKOB.
51- | 25- | Heopranuueckue COeTUHEHHS Ha KyXHE. KayecTBeHHbBIE peaKIK HA HOHBI HATPHS,
52 | 26 Conp, cona. XJIOPUJI-UOHBI, KapOOHAT-HOHKI. [ uaponus
coJiei yroibHO# kucnoTsl. CBOMCTBa
kapOoOHaTa M rujipokapOoHara.
53- | 27- | Heopranuueckue COeTMHEHUs Ha KyXHE. Omnpenenenne KECTKOCTH BOJBI U €€
54 | 28 Bopna. ®usnueckue 1 XuMHUUYECKHE YCTpaHEHHE.
cBoiicTBa. JKecTKoCTh U MPUUYUHBI €€
BO3HUKHOBEHHUs. CIOCOOBI yCTpPaHEHMUS.
55- | 29- | KonTposb kauecTBa Bojabl. OlieHKa Onpenenenre KOHIIEHTPALMH KHCIOPOa,
56 |30 3arpsi3HEHHOCTH BOJIBI. pacTBopeHHOro B Boje. Onpenenenne pH
BOJIBL.
57- | 31- | KomtouaHsle pacTBOPHI | MUIIIA. N3ydeHne MoJI0Ka KaKk SMYJIbCUH.
58 | 32




59 | 33 | UroroBoe 3aHsTHE MO TEME. AHanu3 KayecTBa MPOXJIaJUTEIbHBIX
HaIUTKOB.

60 | 34 | UroroBoe 3aHsTHE IO TEME. AHanm3 KayecTBa MPOJAYyKTOB MUTAHUSL.

Tema 5. Xumus B 0biTy. CHHTE3 M HccJIeI0BaHUE CBOiiCcTB coenuHennii. (10 yacoB)

61- | 1-2 | Moromue cpeacTBa ¥ YUCTSIINE CPEIICTRA. Cemunap

62 3HAKOMCTBO C pa3HOOOpa3ueM, CBOWCTBAMH,

KJaccu(uKanuei MOIOMUX U YUCTSIIUX
CPEACTB.
63- | 3-4 | IlpaBmiia 6€30MaCHOCTH CO CPEACTBAMH 3HAKOMCTBO C 00pa3IaMu XUMUIECKHIX
64 OBITOBOW XMMHHU. CPEICTB CAaHUTAPHH U TUTHEHBI. V3yueHue
MHCTPYKLUH TI0 IPUMEHEHHIO TOKCUYHBIX
BEIIECTB OBITOBOM XUMUU B OBITY.
65- | 5-6 | Mpuia. Cocras, cTpoeHHE, TTOTyYSHHE. OMbLIEHNE )KUPOB; TMOJyYE€HUE MbLJA.
66 CpaBHEHHUE CBOWMCTB MbLJIa CO CBOMCTBAMHU
CTHPAIbHBIX TIOPOIIKOB.

67- | 7-8 | JlymmcTeie BemecTBa B mappromMepu, W3Bneuenue 3pupHBIX Macen U3

68 KOCMETHKH, MOIOIIIUX cpecTBax. DQUpHbIE | pacTUTEIbHOro Marepuaia. [lepeunas
macna. Cocras. MSITa, €JI0BOE MacCIIO.

69 |9 JlymmcTeie BelecTBa B mapproMepun, [TomydyeHue CIOXKHBIX IPUPOB H3
KOCMETHKH, MOIOIIHX cpencTBax. CII0)KHBIE | OPraHMYECKHX COSAMHEHHUH. DTHIMETaHAT
a¢upsl. CocTaB, CTpoeHHUE, TIOJTyUEHUE. (3amax poma) M300yTuniTanar

(ppyxTOBBII 3amax)
70 |10 HroroBoe 3ansiTue Kondepenuus no teme: «Xumus B ObITY»
Kanenoapno - memamuueckoe naanupoganue
Ne Ne Tema. [Tnanupyembie  pe3yibTaThl | [UIAH Gbakr
3aHS B YCBOCHUA MaTE€pUaja
THS | Te
Me
Tema 1. Texnuka 6e30nacHOCTH Pa00Thl B XUMHYECKOM J1a00paTOpHu.
(2 yaca)
1 1 OpranuzanuonHoe 3anarue. MHCTpyKTax 1o 3HaTh OCHOBHBIE IIPAaBUIIA
TEXHUKE 0€30IaCHOCTH. 0 TeXHUKE 0€30I1aCHOCTH
B XUMUYECKOU
1a00paTOPHH.
2 2 | Ilpakmuyeckoe 3anamue. TUNOBbIE IPaBUIIA 3HaTh MpaBUia TEXHUKH
TEXHUKH JJabopaTopHbIX padoT. [TpaBuia 6€3011acCHOCTH MTPH
TEXHUKU 0€30MaCHOCTH IPU MPOBEIECHUH POBEECHUU
UCCIIeIOBaHU, MEIMIIMHCKHIE allTeUKU MIEpBOM | MccaeoBaHUN. 3HATh
MIOMOIIIY B KaOWHETEe XUMHUHU. COCTaB MEJUIIMHCKOMN
anTeyKd U YMETh OKa3aTh
HEPBYIO MEUIIMHCKYIO
MOMOIIb.
Tema 2. Ilpuembl o0pauieHus ¢ JJaGopaTOPpHbIM 000py10BaHHeM. (4 yaca)
3 1 [Ipuemsl oOpateHus ¢ 1a60paTOPHBIM 3HaTh OCHOBHOE
00OpyZI0BaHUEM. n1abopaTopHoe
000pyI0BaHNE U TIPUEMBI




00palleHus ¢ HUM.

4 2 IIpakmuyeckoe 3ansmue 3HAKOMCTBO C Ymertsb paboTath co
71a00PaTOPHBIM 000PYIOBAHUEM U MTOCYIOH. CIIUPTOBKOM, BECAMH,
PaGota co ciupToBKOI, BeCaMH, apeOMETPAMH. apeoMeTpaMu, MEPHOM
MepHnas nocyna. IIOCYJI0M.

5 3 Krnaccudukanus peakTHBOB 10 ACHCTBHIO HA 3HaTh KJIACCU(DUKALIUIO
OpraHu3sM, XpaHeHHE PEaKTHBOB, 0003HAUCHHE PEaKTUBOB TIO I'PYIIIIaM
Ha dTHKeTKaX. OhopMIIeHUE BBITOJTHEHUS XpaHEHUsS U MX JICHCTBHE
XHUMHYECKOTO IKCIIEPUMEHTA U €T0 Pe3yJbTaTOB. | Ha opraHu3M. [IpaBuiIbHO

0(hOpMIIATh XUMUYECKUN
OKCIICPUMEHT.

6 4 Ilpakmuuecxoe 3auamue Pabota c Pacnpenenenne no
XUMHUYeCKUMHU peaktuBamu. OdopmiieHne TpyIIaM TOKCHYHOCTH.
BBITIOJTHEHUS DKCIIEPUMEHTA U ero pe3yabTatoB. | Odopmienne paboThl.

Tema 3. KadecTBeHHBIIi aHAJIN3 OPraHUYECKUX coequHeHnii. OOHapy:KeHHe (PYHKIMOHAIBHBIX TPy

OPraHNYecKMX M HeOpraHu4vecKux coenunenmii. (20 yacon)

7 1 KauectBennsiit ananms: uaeHTUGUKAIIS 1 ITousTue: kaueCTBEHHLIN
oOHapyxeHne. OcoOeHHOCTH Ka4YeCTBEHHOTO aHanu3. CxeMma mporecca
aHaJM3a OPraHUYECKUX U HEOPTaHUIECKUX UACHTH(DUKAITH
coemuHeHni. OOmas cxema mporecca
WJIEHTU(DUKAIIUN BEIIECTB.

8 2 IIpakmuueckoe 3anamue KauectBeHHbll aHan3 | [IpoBOIMTE KauecTBEHHBIN
OPraHWYECKUX M HEOPTaHMYECKUX BEIIECTB. aHaJIM3 BEIECTB.

9 3 AHanuTuyecKkue 3a7a4u IpU UCCIeI0BAaHUN ®uznyecKkue KOHCTAHTHI,
BemecTB. [IpeaBapurenbHble NCCIEIOBAHUS: CIOCOOBI UX OTIPEIEIICHUS.
yYCTaHOBJICHHE arperaTHOro COCTOSIHUS, 1IBETa,
3amaxa, mpo0a Ha roproYecTb, U3IMEPEHUE
(bu3MYecKuX KOHCTAHT, MOJIEKYJISIPHOU MacCCHI.

10 4 Ilpakmuuecxoe 3auamue 3mepeHune YMeTb onpenensTh
(bu3MYECKUX KOHCTAHT: arperaTHOTO COCTOSIHUS, | (U3NYECKHEe KOHCTAHTHI.
L[BETA, 3amaxa, Ipoba Ha TOPIYECTh, U3MEPEHHE
(bu3MYeCKUX KOHCTAHT, MOJICKYJISIPHOU MacCCHI.

11 5 Omnpenenenre pacTBOPUMOCTH B BOJIE, [TonsiTHE PACTBOPUMOCTH.
pa30aBIeHHBIX PACTBOPAX B OPTaHUUYECKHUX
PacTBOPUTEIIAX, XJIOPOBOJOPOIa, TUAPOKCUIA
HaTpHUSL.

12 6 Ilpakmuueckoe 3anamue N3mepenue pH B Onpenenenue
pacTBopax. pPacTBOPUMOCTHU

pa3JIMYHBIX BEIIECTB.

13 7 KauecTBeHHBII 371IEMEHTHBIN aHAIN3 IToHsTHE: 2NIEMEHTHBIN
COCIMHEHUH. aHaJIM3.

14 8 Ipakmuueckoe 3anamue OOHapyKeHHUE YMeTh onpenensaTs B
yriaepoJia, BOJOPOa, B COSAMHEHUSX. BemtectBax C, H.

15 9 KauecTBeHHBII 371EMEHTHBIN aHANIN3 IToHsTHE: 2NIEMEHTHBIN
COCIMHEHUH. aHaJIM3.

16 10 | Ilpakmuueckoe 3ansamue OOHapyKEeHHUE CEPBI, YMeTh onpenensaTs B
rajioreHoB, a30Ta B COCIMHEHUSIX. BEILIECTBAX CEPY,

rajoreHsbl, a3or.

17 11 | OGHapyxeHue HyHKIMOHAIBHBIX TPYIIIL: [TonsThe :

CIUPTOB, allbJIETUIOB, (DEHOJIOB, KUCIIOT, GbyHKIMOHATBHAS TPYITA.
AMUHOB, KMCJIOT OCHOBAHHH.
18 12 | Ilpakmuueckoe 3ansamue OOHapyxeHHE Onpenensrsb

(G YHKIIMOHAIBHBIX TPYIIIL

(YHKIIMOHATIBHBIE TPYIIIIEI




KJIaCCOB.

19 13 | Peakuuu BOCCTaHABJIMBAIOIINX CaXapOB [lonsitue :
BOCCTaHaBJIMBAIOLIHE
caxapa, CTPOCHHE, COCTaB.

20 14 | Ilpakmuueckoe 3ausmue V3ydenue peakui CaoiicTBa
BOCCTaHABJIMBAIOIINX CaXapoB. BOCCTaHaBJIMBAIOLINX

caxapoB

21 15 | IlosyueHue npoU3BOAHBIX MIPEAIOIATAEMOIO CuHTEe3 OpraHn4ecKoro
OpPraHU4eCcKOTO COCTMHEHHS U TIPOBEICHHE COCTMHEHUS
JOTIOJTHUTEIBHBIX PEAKIUH.

22 16 | Ilpakmuueckoe 3ansmue VI3ydcHue [TpoBOMTH CHHTE3
B3aMMO/ICHCTBYS OPTAHUYECKUX COCTUMHEHUN OpPraHu9YecKoOTo
Pa3IMYHBIX KJIACCOB C COCTUHEHUSMU cepedpa. | MPOM3BOIHOTO cepedpa.

23 17 | IlonyyeHne NpoU3BOAHBIX MPEANOIAraeMOTO CuHTEe3 OpraHn4ecKoro
OpPraHu4eCcKOTO COSTMHEHHS U TIPOBEICHHE COCTMHEHUS
JOTIOJTHUTEIIHHBIX PEaKIIUH.

24 18 | IIlpakmuueckoe 3ansmue VI3ydcHue [TpoBOIUTH CHHTE3
B3aMMO/ICHCTBYS OPTAHUIECKUX COCTMHEHUN OpPraHUYeCcKOTO
Pa3IMYHBIX KJIACCOB C COCTMHECHUSIMU JKee3a MIPOM3BOJIHOTO XKele3a
(). (1

25 19 | UroroBoe 3ansiTue mo Teme: Pacro3naBanue CocTaBUTh CXeMY
HEM3BECTHOTO OPTaHMYECKOTO BEIIECTBA. pacro3HaBaHHS

OpPraHUYeCcKOTO
COCIIMHEHUS, IPOBECTH
aHaiau3, 0OPMHTH
pabory.

26 20 | Utorosoe 3ansatue o teme: Pacro3HaBanue CocTaBUTh CXeMY
HEM3BECTHOTO HEOPraHUYECKOTO BEIIECTBA. pacro3HaBaHHS

HEOPraHNYECKOro
COCIIMHEHUS, IPOBECTH
aHajau3, 0)OPMHTH
pabory.

Tema 4. Xumus sxu3uu. CHHTE3 M HCCJIeJOBAHKE CBOICTB coeanHennii. (34 yaca).

27 1 Xumus u nutanue. CeMuHap. 3HaTh KaYECTBEHHbIN
cocraB . [Tonstue —
3I0pPOBOE IMHUTAHHE.

28 2 Xumus u nutanue. CeMuHap. [loHsATHE —KaTOPUIHOCTD,
KoHcepBaHThl, | MO.

29 3 ButamuHbI B MpoIyKTax MUTAHMUSL. CocTaB BUTAaMHHOB,
KIaccu(uKanus, 1eicTBre
Ha OPTaHU3M.

30 4 IIpaxmuuecxoe 3anamue OnpeneneHne OnpenensTb BATAMHUHBI B
BUTaMUHOB: A B mojiconHeuyHoM macie, C B MPOIYKTaX MUTAHUS.
s10;104HOM coke U D B ppiObeM xupe uiu
KYPUHOM KEITKe.

31 5 [IpupoaHble CTUMYJIATOPBI. Cocras, ki1accupuKaIuio,

JIeiCTBHE HAa OPTaHU3M.

32 6 Ilpakmuueckoe 3anamue Boinenenue u3 yas Boigensats kodenH, 3HaTh

ko¢enna. KauecTBeHHas peakuus Ha KO(EHH.

Ka4eCTBEHHBIE PEaKIUU Ha
KO(eHH.




33 7 Opranndeckue KucioTel. CBOHCTBA, CTPOCHUE, OCHOBHEIE CBOMCTBA

MOJTy4YEHHE. OpraHUYECKUX KUCIIOT,
COCTaB, CTPOCHHE,
KJIaCCH(HKAITHIO.

34 8 Ipaxmuueckoe 3ansmue Iloityuenue u YMeTp noayyartb

HU3yYECHUE CBOVMCTB YKCYCHOM KUCIIOTBHI. YKCYCHYIO KHUCIIOTY
XUMHUYECKHUM ITyTeM, 3HATh
CBOMCTBA KakK KJiacca.

35 9 Oprannyeckue KUCI0ThL. KucioTst [TonsaTue o KOHCEpBaHTaX.
KOHCEPBAHTBHI. Knaccuduxkanus.

36 10 | Ilpakmuueckoe 3ansmue VI3ydeHne CBOWCTB CBoiicTBa MypaBbHUHOM
MYpPaBbHHOMN KHUCJIOTHI. KHUCJIOTHI KaK

XHUMHYECKOTO COCTUHEHUS
M KaK KOHCEPBAHTA.

37 11 | Opranuyeckue KUCJIOTHI B TIHIIIE. 3HaTh OCHOBHBIE KJIACCHI
OpraHNYeCKHUX KHCJIOT,
HAXOXJICHUC ux B
MPOJIYKTAX MATAHUS.

38 12 | Ilpakmuueckoe 3ausmue [Monyuenne | CuHTE3 ®  BBIJICIICHHE
[IABEJIEBOM, MOJIOYHOM M KHUCJIOTHI. M3ydyeHHe | OpraHn4ecKuX KHUCIOT.

WX CBOMCTB.

39 13 | YraeBoasl. CoctaB, CTpOeHHUE, CBOMCTRA. 3HATh CTPOCHUE, COCTAB,
I'moko3a, caxaposa. KJIaccu(UKAITIIO

YTJIEBOJIOB.

40 14 | Ilpakmuueckoe 3auamue OOHApYKEHNE OOHapyXUTh HATUINE
TIIIOKO3EI B rutie. [loyuenue caxapa u3 TJIFOKO3bI B ITHIIEBBIX
cBekJIbl. CBOMCTBA caxapo3bl. npoaykrax. Ctaauu

MIPOM3BOJICTBA caxapa W3
CcaxapHOM CBEKJIbI. 3HATh
CBOIICTBA Caxapo3bl.

41 15 | YraeBozsl B uiie. MoJIOYHBIN caxap. MHuoroo06pa3ue caxapoB B
PUPOJIC.

42 16 | Ilpaxmuueckoe 3anusmue ONBITH C MOJIOYHBIM 3HaTh pa3Inyus CBOHCTB
caxapom. MOJIOYHOTO caxapa H

caxapo3bl € TIIFOKO301.

43 17 | Yraeroasl. CTpoeHue, CBOMCTBA, MOJTyYCHHUE. Crpoenue
Kpaxmai. MOJICaXapHJIOB, CBOMCTBA

U TIOJTyYCHHE.

44 18 | Ilpakmuueckoe 3ansamue IlonydeHne naToku u YMeTh NpOBOJIUTH
TJIIOKO3bI M3 Kpaxmaiia. KauecTBeHHast peakiiusi | KaueCTBCHHBIC PEaKIIUU Ha
Ha kpaxmai. CBoiicTBa Kpaxmara. noJscaxapu. [lokazars u

OOBSICHITH CBOWMCTBA
Kpaxmalia Kak
MIPEICTAaBUTENS
MOJIMCAXapHJIOB.

45 19 | VYraeBoas! B nuie. Kpaxman Ponp xpaxmana kak
MUIIEBOTO MPOJIYKTA.

46 20 | Ilpakxmuueckoe 3anamue OnpeneneHue Metoauky onpeneneHus u
KpaxMasa B JIUCThSX KUBBIX PACTCHHH U MPOBEJICHUE OMBITOB TI0
MaprapuHe. OTIPEICNIEHUIO KpaxMmara.

47 21 | OrHOATOMHBIE CIUPTHI. XapaKTepUCTHUKA 3HaTh XapaKTEpPUCTUKY

knacca. dusnueckue cBoiicTBa. KauecTBeHHEIE
PCaKINH.

KJacca, CBOMMCTBA
CIIMPTOB.




48 22 | Ilpakxmuueckoe 3anamue OnpenencHue Metoauky ornpenesneHus,
yIEIBHOTO Beca CIUPTA U M3MEHEHUE 00bemMa OTIPE/ICIIATD yIACTbHBIN BEC
IIPY CMELIMBaHUM ¢ BoJol. OOHapyxeHue CIIMPTa, KAYECTBEHHBIE
CIHPTA U BBICIIUX CIIUPTOB B PACTBOPAX. pEaKINy Ha CIIUPTHL
KagecTBeHHast peakiys Ha OJJHOATOMHbBIE
CIHPTHIL.

49 23 | benku. XapakrepucTuka kiacca. KauectBeHHble | XapaKTepUCTHKA KJlacca.
peaKuuu. KauecTBeHHBIE pEaKLIUH.

3HaueHue OenKoB /s
KU3HEHHBIX IPOIIECCOB.

50 24 | IIpakxmuueckoe 3ausmue Onpenenenue 6enkoB B | Onpenenars Oelku B
MpoAyKTax muTaHus. L[BeTHbIe peakiuu OSNKOB. | MPOIYKTaX MUTAHHUS.
CBoiicTBa 6EIKOB.

o1 25 | Heopranuueckue coequHeHus Ha KyxHe. CoJb, 3HaTh HEOPraHUYECKUE
coja. COCTMHEHUS

UCTIOJIb3yeMbIe Ha KyXHE,
OTIpE/IENISATh Kiacce
BEIIECTB.

52 26 | IIpakxmuueckoe 3ansmue KadecTBeHHBIC [TpoBoIUTH OTIpE/ICIICHNE,
peaKIy Ha HOHBI HATPHS, XJIOPHI-UOHBI, 3HaTh KaUeCTBCHHBIC
KapOoHaT-uoHbI. ['uaponu3 coyelt yroapHoM peaKkuy Ha UOHBI.
kucioTel. CBOMCTBA KapOOHATa U
ruipokapOoHara.

53 27 | Heopranuueckue coeqMHEHUsS Ha KyxHe. Boma. | XapakTepucTHka BOIBI
Pu3nyecKkrue 1 XMMHYECKHE CBOMCTBA. KaK HEOPTraHU4eCKOI O
JKecTKoCTh M MPUYHMHBI €€ BOSHUKHOBEHHSI. COCIIMHEHUSI, JKECTKOCTh
Crioco0bl ycTpaHeHHs. BOJIbl. OOBSACHATH

MIPOMCXOXKICHUE
’KECTKOCTH BOJIBL.

54 28 | Ilpakmuuecroe 3auamue OnpeneneHne MeTtoauka onpenencHue

KECTKOCTH BOJIbI U €€ YCTPaHEHHE. KECTKOCTH BOJIBI
71a00paTOPHBIM CITOCOOOM
Y C IOMOIIIBIO
KOMIIBIOTEPHBIX
TEXHOJIOTHIl.

55 29 | KonTposab kauectBa Bojibl. OnieHKa KauecTBO BOIBI,
3arps;3HEHHOCTH BO/IbI. napametpsl, [TJIK.

56 30 | Ilpakmuueckoe 3auamue OnpencieHue Metouku onpeeeHus.
KOHIICHTPAIIMU KUCIIOPOJIa, PACTBOPEHHOTO B
BoJie. Onpenenenne pH BoJbI.

57 31 | KomtonaHbie pacTBOPHI | MHIIA. [ToHsATHE O KOJUIOUIHBIX

pacTtBopax. YMeTb
pacckasbIBaTh O
KOJIJIOUHBIX PacTBOpax B
NOBCEIHEBHOM KU3HMU.

58 32 | Ilpakmuyeckoe 3ansamue V3yuennue monoka kak | OOBACHATb, HOYEMY
SMYJbCUH. MOJIOKO OTHOCHTCS K

HMYIIbCHUSIM.

59 33 | Illpakmuueckoe umocosoe 3anamue 1O TEME. [TpoBoMTH aHaNM3

AHanu3 KauecTBa MPOXJIAJUTEIbHBIX HAIIUTKOB. | MPOXJIAIUTEIbHBIX
HaIHTKOB.
60 34 | Ilpakmuueckoe umozogoe 3aHamue MO TEME. [TpoBoMTH aHaNMM3

Amnanu3 xadecTBa IMPOAYKTOB IMUTAHUS.

IMMPOAYKTOB IMUTAHUS.

Tema 5. Xumus B 0biTy. CHHTE3 M Hcc/IeloBaHUE CBOIiCcTB coequHennii. (11 yacoB)




61 1 Motomue cpeicTBa U YUCTALIME CPENCTBA. Ymersb kinaccuuuupoBaTh
3HAKOMCTBO C pa3HO0Opa3ueM, CBOMCTBaMH, MOTOIIUE U YUCTSIINE
KJaccu(uKae MOIOMUX U YUCTSIIUX CpeZCTBa IO COCTaBY.
cpenctB. CeMuHap.

62 2 Moro1ue cpesicTBa U YUCTSIINE CPEICTBA. Ymersb kiaccuuuupoBaTh
3HAKOMCTBO C pa3HOOOpa3reM, CBOWCTBAMH, MOTOIIUE U YUCTSIINE
KJaccu(uKauei MOIOMNUX U YHACTSIINAX CpeZCTBa IO COCTaBYy.
cpenctB. CeMuHap.

63 3 [IpaBuna 6e30mMacHOCTH CO CpeCTBAMH OBITOBOH | 3HATH MpaBHiIa
XUMUH. 0e30macHOTO OOpanieHus

CO cpencTBaMH OBITOBOM
XUMHH.

64 4 IIpakxmuueckoe 3ansamue 3HAKOMCTBO C YMeTh 0 HUHCTPYKIUU
o0pa3iaMu XUMHUYECKUX CPEICTB CAHUTAPHH U OTIPE/ICNAT CTETIEHb
ruruensl. M3ydenue HHCTpYKIMi 10 OITaCHOCTH BELIECTBA U
MPUMEHEHUIO TOKCHYHBIX BEIIECTB OBITOBOU NPUMEHSTH aJICKBaTHBIC
XUMHH B OBITY. Mepbl IO OE30MACHOCTH.

65 5 Msuta. CocTaB, cTpoeHUE, OJTyYEHHUE. 3HaTh COCTaB, CTPOCHUE U

MOJTy9EeHUE MBLIA.
Knaccuduxarnmuro.

66 6 Ipaxmuuecxoe 3ansmue OMBLUICHUE )KUPOB; Metouka nosydeHus
nosrydeHre Mbita. CpaBHEHUE CBOICTB MbIJIa CO | MBLIA U3 KHUPOB.
CBOMCTBAMH CTHPAITBHBIX TIOPOIIKOB.

67 7 JlymucTeie BemniecTBa B maphroMepun, 3HaTh COCTAB AYIIUCTHIX
KOCMETHKH, MOIOIINX CPEICTBaX. DPHUPHBIC BEIIECTB NapproMepuH,
maciaa. Cocras. KOCMETHKHU.

68 8 Ilpakmuuecxoe 3auamue V3Bnederne 3pUpHBIX | YMETh U3BJICKATh
Macell U3 pacTUTEIBHOTO MaTepuaina. [lepeunast | IymiucThie BEUIeCTBa U3
MsITa, €JI0BOE MAcCIIO. pPacTUTEILHOTO

MaTepHaa.

69 9 JlymucTele BelecTBa B mapromMepun, YMeTh CUHTE3UPOBATH
KOCMETHKH, MOIOIIHX cpecTBax. CIIokKHbIC CJIOKHBIC A(HPHL.
a¢upel. CocTaB, CTpOCHUE, TIOTYIYCHUE.

Ipakmuueckoe 3ansmue [loydeHne CIOKHBIX
3(pHUPOB U3 OPraHMYECKUX COCAUHEHHIA.
OtunMeranar (3amax poma) M3o0yrrisTanar
(bpyxTOBBIIf 3amax)
70 10 | UtoroBoe 3aHsATHE YMeTh rpaMOTHO M3JIaraTh

Koundepennus no reme: «Xumus B ObITY»

CBOHM MBICJIH,
APpTryYMCHTUPOBATH CBOIO
TOYKY 3pCHHsA, COCTABJIAATH
IMPC3CHTAllUHU.




Yu4eOHo - MeToAUYECKHIT KOMILIEKC:

JInTepaTypa JJIsl YYHUTeJIs:

1.

2.
3.
4.

o

Astop coctaBurens [ A. Illunapesa - [IporpaMmbl 3J€KTUBHBIX KypCOB. XUMHsI IPO(UIBHOE
obyuenue 10-11 xmace — M, Ipoda 2006 r.

E.B. Tarnosa — UccnenoBarenbekas JesTENBHOCTD yHamuxcs no xumun — M., ['no6yc, 2007 r.

.M. TutoBa — Xumus u uckycctso — M., Benrana-I"pad, 2007 r

Apremenko A.U., Tukynosa U.B. Anydpues E.K. — [Ipaktukym 1o oprannyeckoid Xumun — M.,
Bricmiag mkona, 2001 ¢

O. Onbrun — OnbIThl 6€3 B3pbIBOB — M, Xumus , 1986 r

3. I'pocce, X. Baiicmantens —Xumus i 110003HaTenbHBIX — JI., Xumus JICHUHTpajckoe OTaAeIeHHE,
1987 1.

I1.A.OpxexoBckuii, B.H. JlaBbinoB, H.A. TutoB - TBopYecTBO ydamuxcst Ha MPaKTHYECKUX

3aHATHUAX IO XUMUU.- M., Apkth, 19991
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NoookrowbdE

bubnroTeka 3MeKTPOHHBIX HAMIAAHBIX U Y4eOHBIX TOCOOMI Www.edu. rt.ru
DnekTpoHHbIe Tocooust onbmuoTexu «Kupumn u Medoamii».
htpp://www.alhimik.ru

htpp//www./schoolchemistry.by.ru

www.1september.ru

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

edu.tatar.ru

Jlutepatypa 1Jisl yYaluxcs:

1.
2.

3.
4.

O. Onbrus — OnbIThl 6€3 B3pbIBOB — M, Xumus , 1986 r
3. I'pocc, X. BalicmanTtens —Xumus Ju1s J1ir0003HaTeNbHBIX — JI., Xumus JIeHuHrpaackoe
otnencHue, 1987 r.
I'. ®ennenbepr — 3arpsizHeHUE TPUPOTHON cpeasl — M, mup, 1997 r
T.H. JIutBuHOBa — 3a1a4uu 110 OOIIEH XUMHUH C METUKO-OHMOJIOTHIECKOM HAMPABJICHHOCTHIO, -

PocroB-na-Jlony. ®enukce, 2001 r
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