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[Iporpamma BHEypouHOW JAesTenbHOCTUH «Jlaboparopuss Z» mnpeaHa3HaueHa s
yuyamuxcss 10 -11 kmaccoB, NOPOSBIAAIOIIMX IIOBBIIMICHHBIM MHTEPEC K XUMUUA U
coOMparoIUXCcsl TPOJOJDKUTHL 00pa3oBaHME B YYEOHBIX 3aBEJCHUSAX ECTECTBEHHOTO
npoduiis (XMMUKO-TEXHOJIOTHYECKHE, MEIUIIMHCKHIE, CETbCKOX03sUCTBEHHbIE BY3bl). Kypc
paccuuTaH B TEPBYIO OdYEpeab HA Yy4yalluXcs, OO0JaAaroludX XOpPOIIMMHU 3HAHUSIMU
OCHOBHBIX XMMHYECKHUX 3aKOHOB, 0a30BBIX 3HAHWM TO OOIIEH XUMHH M CIOCOOHBIX K
TBOPYECKOMY M OCMBICIICHHOMY BOCHPHUSITUIO MaTe€puajia, YTO ITO3BOJIUT BBIMOJHSTh
paKkTUYECKyIo 4acTh Kypca. Kypc paccunuran Ha 34 yaca B roj, 1pa3 B Heledio.

Iliianupyembie pe3yabTaThI

[TpoxoxkaeHue Kypca Mo3BOJIUT yYalIUMCs JOCTUYD CICAYIOUIUX PE3YJIbTaTOB:

Jluunocmmnoie

- paclIMpUTh 3HAHUSA O XMMHYECKOW COCTABIISIIOIICH €CTECTBEHHOHAYYHOM KapTHUHBI
MHPA, BAKHEUIINX XUMUYECKHUX MOHATHUSIX, 3aKOHAX U TEOPHUX;

- COBEPIICHCTBOBATh YMEHHS MNPUMEHATHh IOJYyUYCHHBIC 3HAHUS [JI1 OOBSICHEHUS
pPa3HOOOPa3HBIX XHUMHUYECKUX SBJICHUH W CBOMCTB BEIIECTB, OIICHKH POJM XHUMHH B
Pa3BUTHH COBPEMEHHBIX TEXHOJIOTUN U TTOJTYYEHUU HOBBIX MATEPHUAIIOB;

- chopMUpOBaTh W Pa3BUTh Yy YYalIUXCA YMEHHUS CaMOCTOSTEIBLHON pPabOThI CO
CIIPAaBOYHBIMU MaTe€pUalaMl M Y4eOHON JHUTEpaTypoil, COOCTBEHHBIMHU KOHCIEKTAMH,
WHBIMU UCTOYHUKAMU UH(POpMAITUH;

- Pa3BUTh MO3HABATEIbHBIE MHTEPECHl U UHTEIUICKTyaJIbHBIE CIIOCOOHOCTH B MPOIECCE
CaMOCTOSTEJILHOTO TPUOOPETEHUS XUMHUYECKUX 3HAHUM C KMCIOJIb30BAHUEM Pa3JIMUHbBIX
HMCTOYHUKOB MH(OPMAIIUH, B TOM YHCJIe KOMITBIOTEPHBIX;

- BOCIIMTaTh YOEXKICHHOCTh B TMO3UTHBHOM POJIM XMMHHU B JKU3HH COBPEMEHHOIO
oO1recTBa, HEOOXOAMMOCTH XHMHYECKH T'PAMOTHOTO OTHOIICHHUS K CBOEMY 370POBBIO M
OKpYXarolen cpee;

- pa3BUTh MO3HABATEIbHBIC HHTEPECHI;

- YMEHHUS paboTaTh B IPYIINE, BECTU AUCKYCCHUIO, OTCTAUBATh CBOIO TOUKY 3PEHUS;

Memanpeomemmnuie

- IOKa3aTh CBSI3b XHUMHUU C OKPYXAIOMed KU3HBIO, C BaxHEHMMHU cdepamu
KU3HEJEATEIbHOCTH YETIOBEKa;

- TIPUMEHSATH TIOJyYCHHBIC 3HAHUS W YMEHHs Il O€30MacHOTrO MCIOJb30BaHUS
BCIIIECTB M MaTepUajIOB B OBITY, CEIbCKOM XO3SIMCTBE M Ha MPOU3BOJICTBE, PEIICHUS
MPAaKTUYECKUX 3a7ad B TOBCEIHECBHOW >KWU3HU, MPEIYNPEKACHUS SBICHUM, HAHOCSIIUX
Bpe 3J0POBBIO YEJIOBEKA U OKPYXKAIOILEH CpeJIe;

Ilpeomemnuie
- TpU TIOMOIIM TPAKTUYECKUX PabOT 3aKpEenuTh, CUCTEMATU3UPOBATH U YIIIYOUTH
3HAHUS ydanmxcs o GyHIaMeHTATbHBIX 3aKOHAX OPTaHUYECKOM M O0IIeH XUMHUU;



- HaY4YUTHCA OOBSACHATHL Ha COBPEMCHHOM YPOBHEC CBOMCTBA COG,ZII/IHGHI/Iﬁ 141
XUMHUYCCKUEC IIPOLECCHI, TPOTCKAIOIIUE B OKPYKarOIEM MUPE U UCIIOJIB3YEMBIC YCIIOBEKOM;

- IHIPCOOCTAaBUTL Yy4dallUMCA BO3MOXHOCTL IIPUMCHATHL XHMMHYCCKHC 3HAHUA Ha
IMIPAKTHKC, (1)OpMI/IpOBaTI> O6Hl€HayLIHBI€ U XUMHWYCCKUC YMCHUA U HABBIKU, HCO6XOI[I/IMI>I€ B
ACATCIIbBHOCTHU SKCIICPUMCHTATOPA U ITOJIC3HBIC B HOBCGHHGBHOﬁ KHU3HH,

BbInyCKHMK HAYYHUTCS:

e PA3BSICHATHh Ha MpHUMEpax MPUUMHBI MHOT0OOpa3usi OpraHWYECKUX BEIECTB,
OOBSICHSITH CBOMCTBA BEIIIECTB HA OCHOBE UX XMMHUYECKOTO CTPOCHHS;

o [IPUMEHATh OCHOBHBIC  TIOJIOKEHUSI TEOPHUHM  XHUMHUUYECKOTO  CTPOCHUS
OpraHUYeCKUX BEIIECTB, BaXKHEHIHME (PYHKIIMOHAJIBHBIC TPYIIbl OPraHUYECKUX
COCIMHEHUH 17151 0OBSICHEHUS 00YCJIOBIICHHBIX MU CBOMCTB;

o KJIAaCCU(UIIMPOBATh MPUPOAHBIE KUPHI U Maciia, UX CTPOCHHUE, THUIPOJIU3
YKUPOB B TEXHUKE, TPOIYKTHI MEPEPAOOTKU KUPOB;

¢ IaBaTh XapPaKTEPUCTUKY OCHOBHBIX THIOB M3YYEHHBIX XMMHUYECKUX PEAKIIUM,
BO3MOXXHOCTH M HaIlpaBJIEHUS MX MPOTEKaHHUs, OCOOCHHOCTH PEAKIIUA C ydacTHEeM
OpTraHMYECKUX BEILIECTB.

¢ ICTI0JIb30BaTh HEKOTOPBHIE MPUEMbI IPOBEACHUS OPraHUYECKOrO0 CHHTE3a,
BBIJICJICHUS TIOJIYYEHHOTO TIPOAYKTa, HW3YyUYEHHUS €ro CBOMCTB, MPaKTHUUYECKHU
MO3HAKOMUTBCS CO B3AaMMHBIM ITPEBPAIIEHUEM COCITMHEHUHN Pa3IMYHbIX KJIacCOB;

o IPAKTUYECKU OMPEEATh HATUMYKME yriepojaa, BOAOpoAa, XJiopa, CEphl, a30Ta,
M0 XapakTepHbIM peakiusM — (QYHKIUOHAJIbHbIE TPYINNbl OPraHUYECKUX
COCJIMHECHUM;

BhInyCKHMK MOJYYUT BO3MOKHOCTh HAYYHTHCS:
¢ COCTaBJISITh CTPYKTYpHBIE (OPMYJIBI OPraHUYECKUX BEIIECTB H3YUYECHHBIX
KJIACCOB, YPABHEHUS XUMHUYECKUX PEAKIUH, MOATBEPKIAIOIINX CBOMCTBA N3YYEHHBIX
OpraHUYECKUX BEIIECTB, UX TEHETUYECKYIO CBSI3b, CIIOCOOBI MOTYUYCHUS;
¢ IOHUMATh U OOBSCHATH TMOHATHUS CKOPOCTh XMUMHUYECKOW pEeakIuu, SHEPTHs
aKTHBAllUM, TEOPUSI AKTUBHBIX CTOJIKHOBEHUH, KaTajdu3 M KaTalu3aTOpbl, MEXaHU3M
peakuu;
e XapaKTEpU30BaTh OCOOCHHOCTH CTPOEHHUS, CBOWCTBA U IPUMEHEHUE
BOKHEUIITUX MPECTaBUTEICH OMOTIOIMMEPOB;
¢ OOBSCHATH BIUSHUE PA3INUUsl B CTPOCHUU MOJIEKYJI MOHOMEPOB IIEJUTIOI03bI U
KpaxMalia Ha CTPYKTYPY U CBOMCTBA MOJUMEPOB.
e PACIIO3HABATH MMOJUMEPHBIC MATEPUAIIBI TIO COOTBETCTBYIOIIUM MPU3HAKAM;
¢ CTIOJIb30BaTh TEXHHUKY BBIMIOJHEHUS BAXXHBIX XUMHUYECKUX OINEpalui,
HEOOXOIMMBIX U IIPU U3yUEHHUH JPYTUX pa3ieiaoB XUMUU;
Conepskanue Kypca BHEYpPO4HOIi 1eaTebHOCcTH(34 yaca)
Tema 1. Texnnka 6e30macHOCTH pabOTHI B XUMHUYECKOM JTabopaTopuu. (2 yaca)



HNHcTpyKTax Mo TEXHUKE O€30MaCHOCTH.

[Ipaktuueckast pabora: TunoBble MpaBuiia TEXHUKHU J1AOOpaTOpHBIX paboT. [IpaBuna
TEXHUKU O€30MaCHOCTH MpPU MPOBEACHUM HCCIECIOBAHUN, MEAUIIMHCKUE allTeYKU MEePBON
MOMOIIM B KAOUHETE XUMUHU.

Tema 2. [Ipuemsl oOpanieHus ¢ 1a00paTopHbIM 000pyAOBaHKEM. (2 Yaca)

[Tpuemsr oOpamieHus ¢ 1a00paTOPHBIM 00OPYTOBAHUEM.

[IpakTtrueckas paboTa. 3HAKOMCTBO C JIAOOPATOPHBIM OOOPYMIOBAHMEM M TIOCYIOM.
PaGoTa co cnupToBKOii, Becamu, apeomeTpamu. MepHas mocya.

Knaccudukanus peakTUBOB 1O JEHCTBUIO HA OPraHu3M, XpaHEHUE pPEaKTHBOB,
o0o3HaueHue Ha 3THKeTKaX. OQopMiIeHUE BBITIOJIHEHHUS] XUMUUECKOTO HKCTIEPUMEHTA U €T0
pe3yJIbTaTOB.

[IpakTueckass padora. PabGora ¢ xumuyeckumu peaktuBamu. OdopmiieHre
BBINIOJIHEHUS SKCIIEPUMEHTA U €r0 Pe3yJIbTaTOB.

Tema 3. KayecTBeHHbI aHaMM3 OPraHUYECKUX coequHeHud. OOHapyKeHue
(YyHKIHMOHATIBHBIX TPYMI OPraHUYECKUX U HEOpPraHNnYecKux coenrHeHui. (10 gacos)

KauecTBennslii  aHanmu3: uaeHTUUKanuss u  oOHapyxeHue. (OcoOEHHOCTH
KayeCTBEHHOI'O aHalM3a OPraHWYECKUX W HEOpPraHWYecKux coeAuHeHuid. OOmias cxema
npouecca UJIeHTU(PUKALUN BEIIECTB.

[Ipaktrnueckass pabora. KauecTBeHHBII aHANNW3 OPraHUYECKMX M HEOPraHUYECKHX
BEIIECTB. AHAIUTUYECKHE 3a/ayd IpU HCCIEeJOBaHUMM BemecTB. [lpeaBapurenbHbie
UCCJIEIOBAHMS: YCTAaHOBJICHHE AarperaTHOro COCTOSHMsI, I[BETa, 3amaxa, npoda Ha
TrOpIOYECTh, UBMEPEHUE (PU3NUECKUX KOHCTAHT, MOJIEKYJISIPHOM MacChI.

[Ipaktuueckas pabora. M3mepenne (Pu3nyecKux CBOWCTB: arperaTHOTO COCTOSHUA,
[[BETa, 3amaxa, npoba Ha roprovyecTb, U3MEpeHUEe (U3NYECKUX KOHCTAHT, MOJIEKYJSIpHOU
macchl. OnpeneseHue pacTBOPUMOCTH B BOJIE, pa30aBI€HHBIX PacTBOpax B OPraHUYECKUX
PacTBOPUTEIISAX, XJIOPOBOAOPO/Ia, THIPOKCUIA HATPUS.

[IpakTuueckast padota. Usmepenue pH B pactBopax. KauecTBeHHBIN 3JI€MEHTHBIM
aHaJIU3 COCIMHECHUI.

[Ipaktuueckass pabGota. OOHapyXeHHE yriepoja, BOAOPOAA, B COCAUHEHHSX.
KauecTBeHHBIN 3JIEMEHTHBIN aHAJIN3 COCAUHEHUN.

[TpakTnueckast paGota. OOHapyKeHHE Cepbl, TaJOreHOB, a30Ta B COCIUHEHHSIX.
Oo6HnapyxeHue QyHKIIMOHAIBHBIX TPYIII: CIIUPTOB, albAETHA0B, (PEHOJIOB, KUCIOT, aMHUHOB,
KHUCJIOT OCHOBaHUM.

[Ipaktuueckass pabota. OOHapyxeHue (yHKUMOHANbHBIX rpymnmn. IlomyuyeHue
IPOU3BOAHBIX  MPEAINOJIAraeMOTr0  OPraHMYECKOr0  COCAUMHEHUST UM MPOBEIACHUE
JOTIOJTHUTENbHBIX PEaKIUH.

[Ipaktrueckass pabota. M3ydenne B3auMMOJEHCTBHUS OPraHUYECKUX COCIUHECHUN
pa3iMuYHBIX  KJIACCOB C  coeAuMHEHHsAMH  cepebpa. IlomyueHme  mpoOM3BOAHBIX
IPEAINOIAraéMoro OpraHn4eCcKoro COETMHEHUS U POBEACHUE AOTIOTHUTENBHBIX PEAKIIHA.



[Ipaktuueckass pabota. M3ydyenne B3aMMOJEHCTBHUS OPraHUYECKUX COEIMHEHUN
Pa3IMYHBIX KJIACCOB ¢ coenuHeHusMu xkenesa (111).

Hrorosoe 3ansTue 1o teme: Pacno3HaBaHue HEU3BECTHOTO OPraHUYECKOTO BEILIECTBA.

Tema 4. Xumus >xu3nu. CUHTE3 U UCCIIeI0BaHUE CBOUCTB coeMHeHUM. (16 yacoB).

Xumus u nuranue. CemuHap.

BuTtaMuHbI B IPOAYKTaX MUTAHUS.

[Ipaktrueckas padora. OnpenesnieHne BUTaMHHOB: A B mojacojHedyHoM Macie, C B
s10;109HOM coke U D B ppIObeM KHpe WU KypUHOM KEJTKE.

[IpuponHbIie CTUMYIIATOPHI.

[Ipaktuueckass paborta. I[Ipaktuueckas pabora Beigenenune wu3 das KodeuHa.
KauectBenHas peakiusi Ha KO(EUH.

Oprannyeckue KuciaoTel. CBOKCTBA, CTPOCHHE, MOJTyYCHHE.

[Ipaktrnueckas padora. [lonyyeHue u n3yueHre CBOMCTB YKCYCHON KHCIIOTHI.

Oprannueckue KUCIOThl. KUCIIOTBI KOHCEPBAHTHI.

[Ipaktrueckas pabora. U3yueHne cBOMCTB MypaBbUHON KUCIIOTBHI.

Opranuyeckne KUCIOThl B TULIE.

11aBEJIEBOW, MOJIOYHOM U KUCIIOTHI. MI3ydueHue ux CBOMCTB.

VYrnesonel. CocTas, cTpoeHHUE, CBOMCTBA. [ I0K03a, caxaposa.

[Ipaktuueckass pabora. OOHapyxeHHe ToKo3bl B numle. [lomydeHuwe caxapa u3
cBekJibl. CBOMCTBA caxapo3bl.

YrneBoasl B umie. MOIOYHBIN caxap.

[Ipaktrueckast pabota. ONbITH C MOJIOYHBIM CAXapPOM.

Yraesoasl. CTpoeHue, CBOMCTBA, nomydyeHue. Kpaxmar.

[Ipaktrueckast pabora. [lonydyeHne matoku M TIIOKO3bI U3 Kpaxmana. KadecTBeHHas
peakuus Ha kpaxmai. CBOKCTBa KpaxMara.

YrneBoas! B uiie. Kpaxman

[IpakTuueckast pabota. OnpenesieHHe KpaxMajia B JIUCTBSIX JKUBBIX PACTEHUU H
MaprapvHe.

OpHoaTOMHBIE  CHIAPTHI.  XapakTEpUCTHMKA  Kiacca. @PuU3NYECKHE  CBOMCTBA.
KauecTBeHHbIE peakuni.

[Ipaktrueckas pabora. OnpesaeneHne yaelIbHOTO Beca CIUpPTa M U3MEHEeHHne oObeMa
npy CMEIMIMBaHUM C BOJOM. OOHapyXeHHWe CHUpTa M BBICHIUX CIHUPTOB B PACTBOPAX.
KauecTBeHHas peakuysi Ha OJTHOATOMHBIE CITUPTHI.

benku. Xapakrepuctuka kinacca. KauecTBeHHbIE peakinu.

[Ipaktuueckass pabota. OnpeneneHue OEIKOB B MpOAyKTax muTaHud. LBeTHbIe
peakiuu 6eakoB. CBOMCTBA OCIIKOB.

Heoprannueckue coenrHenus Ha KyxHe. Cob, coa.

[Ipaktrueckass paborta. KauecTBeHHbIE peakiMy HAa WOHBI HATPHS, XJIOPHI-UOHBI,
kapOoHaT-uoHbl. [mapomus3 coneit yrompHOM KuciaoThl. CBoiicTBa KapOoHaTta WU
rUApoKapOoHaTa.



Heoprannueckue coennHeHus Ha KyxHe. Boma. @u3ndeckue 1 XMMHUYECKUE CBOMCTRBA.
KectkocTh U MpUUKMHBI €€ BOZHUKHOBEHUS. Cr1ocoObl yCTpaHEHUSI.

[Ipaktruueckas pabora. OnpeseneHue >KeCTKOCTH BOJbI U €€ yCTPaHEHHE.

KonTtpons kauectBa Boapl. O1ieHKa 3arpsiI3HEHHOCTH BOBI.

[Ipaktrueckas pabora. OmpenenceHue KOHIICHTPAIUM KHUCIOPOIa, PACTBOPEHHOTO B
Bojie. Onpenenenue pH BoObI.

Kosnonanasie pacTBOpHI U IUIIA.

[Ipaktuueckas pabora. U3yueHrne Moyioka Kak SMYJIbCHH.

[Ipaktrueckas pabota 1o Teme. AHaJIM3 KauyecTBa MPOXJIAAUTEIbHBIX HAIUTKOB.

Tema 5. Xumus B ObiTy. CUHTE3 U HCCIIEJOBAHUE CBOMCTB CoeIMHEeHUM. (4 yaca)

Motomue cpenctBa M YUCTALIME CpPEICTBa. 3HAKOMCTBO C  pa3HOOOpa3zuem,
CBOMCTBaMHU, KJIacCCU(UKAIIUECH MOIOITUX U YUCTAIMX cpencTtB. CeMuHap.

[IpaBuna 0€30MacHOCTH CO CPEACTBAMU OBITOBOM XHUMHMH.

[IpakTrdeckast padora. 3HAKOMCTBO € 00pa3laMy XUMUYECKUX CPEJICTB CAHUTAPUU U
rurueHsl. 3yuyeHne HHCTPYKIUHI 10 MPUMEHEHUIO TOKCUYHBIX BEIIECTB OBITOBOM XMMUU B
OBITY.

Msuia. CocTaB, CTpoeHUE, TOITYYEHHUE.

[Ipaktuueckass paborta. OMbBUICHHE KUPOB; MojdydeHue Mbiia. CpaBHEHHE CBOWCTB
MBbLJIa CO CBOMCTBaMHU CTUPAIbHBIX MTOPOIIKOB.

JymucTeie BemiecTBa B napdroMepuu, KOCMETUKH, MOIOUIUX CpelcTBax. DPUpPHBIC
macna. Cocras.

[TpakTuueckast paborta. M3Bneuenne 3UpHBIX Macel U3 PacTUTEIBHOrO0 MaTepuaa.
[Tepeunas MsTa, €JI0BOE MacCiio

TemaTnuyeckoe IJIAHMPOBAHME

KosmmyecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBaHue pa3aesioB ¥ TeM KonTpous MpakTu (uu¢posBbIe)
n/n nmporpaMmmabI Bcero HBIE yecKue oﬁpaaonaTem,H
padoThl padoThl bl€ pecypchl
bubnunoreka
TexHuka 6e301macHOCTH pabOTHI B 5 i HOK
XUMHUYECKOU 1TabopaTopuu https://mysch
ool.edu.ru/
bubnunoreka
[Ipuemsl oOpartieHus ¢ LOK
71a00paTOPHBEIM 000PYIOBAHUEM. 2 2
patop Py https://mysch
ool.edu.ru/
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KauecTBeHHEbIIT aHaATIN3

. bubanoreka
OpPTaHUYECKUX COCTUHEHUH.
Oo6napyxenue ¢} OHa 10 8 HOK
HAPYKEHU HKIIMOHAJIBbHBIX
Py YHEH https://mysch
TPYIII OPraHUYECKUX U
py p . ool.edu.ru/
HEOPTraHWYCCKHUX COCTHHCHHM -
Xumus u nutanue. CUHTE3 U bubnuoreka
HCCJICIOBAaHUE CBOMCTB 16 15 LHOK
COETMHEHUH. https://mysch
ool.edu.ru/
bubnuoreka
Xumus B ObITy. CHHTE3 U LIOK
HCCJIEIOBAHNE CBOMCTB 4 3
B https://mysch
COEIUHEHUIA.
ool.edu.ru/
OBILEE KOJIMYECTBO YACOB I10 34 29

I[TPOTPAMME
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DOpMBI KOHTPOJIS

No /m | Ha3BaHue paGoThI lyeTBEepTH 2 4EeTBEPTh 3 yeTBepTh | 4
YEeTBEPTh

1 WToroBslii TecT. * * * *

2 [TpakTuueckue padotsl mo KTII

KaJ'leHIlapHO-TeMaTl/l‘leCKoe IJIAHUPOBAHME.

1a60paTOPHBIM 000PYAOBAHUEM.
Pabora ¢ xuMuueckuMu
peakTUBaMu

Ja60paTOPHBIM 000PYI0BAHUEM U MOCYAOM.
PaboTa co ciupTOBKOii, BecaMu, apeoMeTpamu.
Mepnas nocyza. [Ipaktuueckas padora.
Krnaccudukanus peakTHBOB 1O ISHCTBUIO Ha
OpraHM3M, XpAHEHNE PEAKTUBOB, 0003HAYEHHE
Ha 3TuKeTKaX. OQopMIiIeHHE BBIIOJHEHMS
XUMHUYECKOT0 SKCIIEPUMEHTA U €T

Ne | Ne| Pazpen Tema ypoka KonnuectBo| Dn€eMEHTHI COIepKaHUS ITepuon
/1 /1l 4acoB
Tema 1. 1
BBenenue
11 OpraHn3anmoHHOE 3aHATHE. HNHCTpyKTaX MO TEXHUKE OE30MaCHOCTH. 1 nenens
TumnoBble MpaBUia TEXHUKHU JTaOOPATOPHBIX
pabort. IIpaBuna TexHuku 0€30MaCHOCTH TIPU
MIPOBEJICHUU UCCIICIOBAHUM, MEUIITUHCKUE
anTeYKy NEPBOM MOMOIIM B KaOMHETE XUMHH
Tema 2. 1 gac
[Tpuemsr oOpaienus ¢ 1ab0paTopHBIM 000PYI0BAHUEM
2 |1 [Ipuemsbl oOpaieHus ¢ [IpakTuueckas paboTa. 3HAKOMCTBO C 3 Henes




pe3ynbTaTOB.

PaboTa ¢ XUMHUYECKHUMU pEaKTUBAMHU.
OdopmiieHre BBIMOTHEHUS YKCIIEPUMEHTA U €T0
pe3ynbTaTOB.

Tema 3.

KauecTBEeHHBIN aHAIN3 OPTaHUYECKUX COCTUHEHUM.
Oo6HapyxxeHue GyHKIIMOHATBHBIX TPYIN OPraHUYECKUX

COE€IUHECHUN U HEO

TaHNYCCKUX

5 yacoB

3 |1

KauecTBeHHbBIN aHamm3
OPraHUYCCKUX U HCOPTraHUYICCKHUX
BCIICCTB. AHanuTtnyeckue 3aJa4n
IIpHU UCCICAOBAHNU BCIUICCTB.

[Ipaktuueckas padota. KauecTBeHHBIN aHATU3:
uaeHTUuKaus u ooHapyxeHue. OcoOeHHOCTH
KaueCTBEHHOI'O aHaJN3a OPTaHUYECKUX U
HEOpraHWYeCKUX coequHeHuit. O01as cxema
npoliecca uAeHTU(GUKAITUN BEIIECTB.
KadecTBeHHbBII aHATU3 OPraHUYECKUX U
HEOPTaHWYCCKUX BEIICCTB. AHATUTHYECKHEC
3aJla4y¥ MPU UCCIIETOBAHNHN BEIIECTB.
[IpenBapuTeIbHBIE UCCIICTIOBAHNS:
YCTaHOBJICHHE arperaTHOTO COCTOSIHUS, 1IBETA,
3amaxa, mpo0a Ha TOpIOYECTh, U3MEPEHNE
(bU3UYECKUX KOHCTAHT, MOJICKYJISIPHOM MacCHI.
N3mepenne pu3nyecknx KOHCTAHT.

5 Henens

Onpenenenve pacTBOPUMOCTH B
BOJIC

[IpakTuueckas pabora. Onpeznenenue
PacTBOPUMOCTH B BOJIE, Pa30aBICHHBIX
pacTBOpax XJIOPOBOAOPOAA, TMAPOKCHIA
HaTpUsl, B OPraHUYECKUX PACTBOPUTEIIAX.
Nsmepenue pH B pactBopax.

7 Henens

KauecTBEeHHBIN DJIEMEHTHBIN
aHaJIN3 COEINHEHUN

[IpakTuyeckas pabora. KauecTBeHHbIN
AJIEMEHTHBIN aHAJIN3 COCTUHECHUN.
OO6nHapyxeHue yriaepoja, BOJopoja, B

9 Henens




coenuHeHnsIx KauecTBeHHbBIN 371€MEHTHBIN
aHanu3 coenuHeHuit. OOHapyKeHUE Cepbl,
raJIOT€HOB, a30Ta B COSAMHEHUSX

6 |4 Oo6HapyxeHue GyHKIHOHATBHBIX [Ipaktuueckas padora. OGHapyKeHue 11
rpynn. Peakiuu (YHKIIMOHAJIBHBIX TPYIII. Heaemns
BOCCTAHABJIMBAIOLIUX CaXapOB Obnapy>xeHue GyHKIIMOHATBHBIX TPYIII:

CIUPTOB, albACTUIOB, (DEHOJIOB, KUCIIOT,
aMHHOB, KMCJIOT OCHOBaHHH.

7 15 [Tomy4yenue npou3BOIHBIX 13
IPEINO0JaraeMoro OpraHuYecKoro Heaens
COETUHEHMSI

Tewma 4. 6 yacos

Xumus xu3Hu. CUHTE3 U UCCIIeI0BAaHUE CBOWCTB

COEeINHECHUN

8 |1 XuMus 1 nutanue. Buramunsl B benkwu, xxupsl, yraeoas! B nuiie. Onpenenenue | 15
MPOAYKTaX MUTAHMSL. BUTAaMUHOB: A B mojcoinHeuyHoM macie, C B HeAems

s107104HOM coke U D B pb1ObeM xupe uim
KYPUHOM JKETTKE.
9 |2 [TpupoaHbie CTUMYJISATOPHI. [IpakTuueckas padota. Beinenenue u3 yas 17
Opranuueckue KUCIOThI B IHIIIE. ko¢eunna. KauectBeHHas peakius Ha KOQeuH. | Heaemns
Opranudeckue KUCIOTHI B THUIIIE.
10| 3 Oprannueckue KuciaoThl CBoiicTBa, CTpOEHHE, TOTYUYEHUE. 21
[Tonmy4yeHue u u3ydyeHue CBOMCTB YKCYCHOU HeJelIs
KUACTOTHI. KHCITOTBI KOHCEPBAHTHI.
N3ydeHne cBOMCTB MypaBbUHOU KHUCJIOTHI.

114 benku benku. Xapaktepuctuka kinacca. Kauectsenusie| 23

peaxuuu. HeAes




[IpakTrueckas padora. OnpesaeneHne 0EIKOB B
pOayKTax muTaHus. [[BeTHBIC peakiuu OSIKOB.
CBolicTBa OEJIKOB.

12

Heoprannyeckue coenMHeHus Ha
KyxHe. KoHTpoip kauecTBa BOJBI.

Conb, cona. [Ipaktuueckas padora.
KauecTBeHHbBIEC peakIuy Ha UOHBI HATPHUS,
XJIOPUJI-UOHBI, KApOOHAT-UOHBL. [ MapoIn3
coJiel yroiabHOU Kucnotel. CBOMCTBa KapOOHaTa
u rujipokapOoHaTta. Heopranumueckue
coeqrHeHus Ha KyxHe. Boga. ®usnueckue u
XMMHUYECKUE CBOMCTBA. JKECTKOCTh M TPUUYNHBI
ee Bo3HUKHOBeHUs. [IpakTuueckas padora.
CniocoObl ycTpaHeHus.

OrnpeneneHne KeCTKOCTH BOBI U €€
ycTpaHeHue. OLeHKa 3arpsI3HEHHOCTH BOJIBI.
[Ipaktuueckas padota. OnpeeneHue
KOHIICHTPAIIMU KUCIIOPO/1a, PACTBOPEHHOIO B
Bojie. Onpenenenue pH BobI.

25
HeAels

13

Komnmonanslie pacTBOpbI M UIIA.

Kosmonanslie pacTBOpbI M UIIA.
N3yueHnue MoJIOKa Kak SMYJIbCHH.

27
Heens

Tema 5.

Xumus B 6bITy. CHHTE3 U UCCIIEJOBAaHUE CBOMCTB

COEJIMHEHUHN.

4 gaca

14

1

[IpaBuna 6e30macHOCTH CO
cpeAcTBaMH OBITOBOM XUMUU.

[IpaBuia 6€30MacHOCTH CO CpeACTBaAMHU
OBITOBOM XUMMHH.

3HaKOMCTBO C 00pa3aMu XUMUYECKUX CPEJICTB
CaHUTApUU U TUTUEHBI. M3yuyeHue nHCTPYKLIHI
10 IPUMEHEHUIO TOKCUYHBIX BELIECTB OBITOBOM
XUMHUHU B OBITY

29
Heens

15

Moroniue cpecTBa v YUCTSAIINE
CpeJICTBA.

Motromue cpeicTBa U YHCTSAIINE CPEACTBA.
3HAaKOMCTBO C pa3HO00pa3ueM, CBOMCTBAMH,

3luenens




KJaccudukanuen MOIIUX U YUCTAIIIX
CPEICTB.
16| 3 Merina. Meina. CoctaB, cTpoeHHUE, MTOTYyYCHHE. 33Henend
[IpakTuueckas padora. OMbLIEHUE KUPOB;
noyiyueHue mMbiia. CpaBHEHHE CBOMCTB MbLIA CO
CBONCTBAMH CTUPATHHBIX TTOPOIIKOB.
17 4 JlymiucThie BEIIeCcTBa B JlymucTeie BenecTna B naphromepuu, 35
19 napgomMepun, KOCMETUKH, KOCMETHKH, MOIOIIIUX CPe/ICTBAX. DDUpHBIC HeJIeIs
MOIOITUX CPEACTBAX macia. Cocras.
[Ipaktuueckas padora. U3Bneuenue 3pupHbIX
MaceJs U3 pacTUTeNbHOro Marepuana. [lepeunas
MSITa, €J10BOE MaCJIO.
Tewma 3. 5 4acoB
KauecTBeHHBIN aHAJIN3 OPTaHUYECKUX COCTUHEHUM.
O6napyxeHue GyHKIUOHATBHBIX TPYII OPTraHUYECKUX
Y HEOPTaHWYECKUX COCTUHEHUM.
201 KauecTBeHHbIl aHaIU3 llpakmuueckoe 3ansmue KaueCTBEHHbIN aHAIN3| 5 Henens

OPraHUYCCKUX U HCOPTraHUYICCKHUX
BCIICCTB. AHanutnyeckue 3aJa4un
ITPpHU UCCIICAOBAHWH BCUICCTB

OPraHUYECKUX U HEOPTraHUYECKHX BEIIECTB.
ITonsaTre: kauecTBeHHBIN aHann3. Cxema
npoiiecca uaeHTUPUKaAIIU

[IpoBOIUTH KAYECTBEHHBINW AaHAJIN3 BEILIECTB.
AHaTUTUYECKUE 33]1a4M TIPU UCCIICI0BAaHNUN
BeniecTB. [IpeaBaputenbHbIe HCCIEN0BAHMUS:
YCTAHOBJIEHHUE arperaTHOTO COCTOSIHUSA, IIBETA.
3amaxa, mpo0a Ha roprYeCcTh, U3BMEPEHUE
(bU3UYECKUX KOHCTAHT, MOJICKYJISIPHOM MaccCHI.
llpaxkmuueckoe 3ansmue 3mepenne
(U3MYEeCKUX KOHCTAHT: arperaTHOr0 COCTOSIHHSI,




OBCTAa, 3alaxa, Hpo6a Ha ropro4eCThb, USMCPCHHUC
(l)I/ISI/I‘IGCKI/IX KOHCTAaHT, MOHCKYHHPHOﬁ MacCCHI.
duznyeckue KOHCTAaHTHI, CITOCOOBI UX
OIIPpCACIICHUA.

YMeTh OIIPCACIIATD q)HSquCKI/IC KOHCTAaHTHI.

21

Ornpenenenue pacTBOPUMOCTH
Pa3TUYHBIX BEIIECTB

OmnpeneneHre pacTBOPUMOCTH B BOJE,
pa30aBIIEHHBIX PACTBOPAX B OPraHUYECKHUX
PacTBOPUTEIAAX, XJIOPOBOAOPOAA, THAPOKCHIA
HaTpHSL.

[Ipaktuueckas padora. Usmepenue pH B
pacTBopax.

[TonsiTHE PACTBOPUMOCTH.

7 Henens

22

KauecTBEHHBIN 3JIEMEHTHBIHN
aHaJIN3 COETUHEHUM.

[Ipaktuueckas padora. OOHapyKeHue
yIJIEpO/1a, BOAOPO/A, B COEAUHECHUSX.
IlonsaTHE: DIIEMEHTHBIN aHAJIN3.

Ywmets onpenensTs B BemiectBax C, H.
[TpakTuyeckas pabora. OOHapyXeHUE Cephl,
raJIor€HOB, a30Ta B COCIMHECHUSIX.

ITonsTue: >IeMEHTHBIN aHAIN3.

YMeTh onpenenars B BEIIECTBAX cepy,
rajioreHbl, a3oT.

9 wenens

23

Omnpenenenne QyHKIIMOHATBHBIX
TPYII KJIaCCOB.

O6HapyxeHue QyHKIMOHATBHBIX TPYIII:
CIIUPTOB, albACTUIOB, (DEHOJIOB, KUCIIOT,
aAMUHOB, KACJIOT OCHOBaHUH.

[IpakTuyeckas pabora.O0HapyxeHHE
(GYHKUIHOHATBHBIX TPYIIIL.

[lonsitue: GynkupoHanpHas rpynmna. Peakiuu

11
Heens




BOCCTAHABJIMBAOIINX CaXapOB

I/I3y‘I€HI/IC pCaKHI/Iﬁ BOCCTAaHaBJINBAIOIINX
Ccaxapos.

Ilonsrtue: BOCCTaHaBJIMBAIOIIHUEC Caxapa,
CTPpOCHHUC, COCTAB.

24| 5 [Tomyuenne mpou3BOIHBIX

COCIUHCHUA

mpeamojaracMoro OpraHn4cCKoro

[Tony4yeHnue npor3BOAHBIX MPEANOIAraeMOT0
OpPraHUYECKOI0 COEIMHEHHUS U TPOBEACHUE
JOTIOJTHUTENBbHBIX PEAKIUH.

N3yyeHue B3auMOIECTBUS OPraHUYECKUX
COEIMHEHMI pa3JINYHBIX KJIACCOB C
COEIMHEHUSIMU cepedpa.

CHHTE3 OPraHM4eCcKOro COeIMHEHUS
IIpoBONTH CHHTE3 OPTAHUYECKOTO
IPOU3BOIHOIO cepedpa.

13
Hesens

Tewma 4.
Xumnd xkn3au. CHHTE3 U UCCIIEIOBAHUE CBOUCTB
COE€IMHEHUM.

10 yacos

251

XUMHUS U IUTAHUE.

Xumus u nutanue. CeMuHap.
3HaTh KaueCTBEHHBIN cocTaB nuiu. [loHaTue —
310POBOE MUTAHUE

15
Henens

26| 2

Buramunnl B MMPOAYKTax IMUTaAHWA.

[IpakTuueckas padota. OnpenencHue
BUTaMHUHOB: A B mojicosineyHoM maciie, C B
ss07109HOM coke U D B ppiObeM kupe uimm
KYPUHOM JKEJITKE.

CocraB BUTAaMUHOB, KJIaCCH(HUKAIINS, IEHCTBHC
Ha OpPTaHU3M.

OnpenensiTh BATAMUHBI B POTyKTaX MATAHUSL.

17
Henens

27 |3

OpraHuyeckue KUCIOThI.

CBoJiCTBa, CTPOEHHE, MTOTYUYEHHE.

[Ipaktuueckas pabora.llomydenue u nuzyuenue
CBOWCTB YKCYCHOM KHMCJIOTBI.

19
Henens




OcHOBHBIE CBOMCTBA OPraHMYECKUX KUCIIOT,
COCTaB, CTPOEHUE, KIACCU(PHUKALIHIO.

YMeThb nosty4aTrh YKCYCHYIO KHUCIIOTY
XUMUYECKUM ITyTeM, 3HATh CBOMCTBA KaK KJacca

28

OpFaHI/I‘{eCKI/Ie KHMCJIOTHBI B ITMIIC.

Oprannyeckue KUCIOThI B THUIIIE.

CBolicTBa 1aBeNICBOI, MOJTOYHOM U KHUCJIOT.
N3yuenune ux CBOMCTB.

3HaTh OCHOBHBIE KJIACCHI OPTAHUYECKUX KHUCIIOT,
HaXO0XJICHUE UX B MPOJYKTAX MUTAHUS.

CunTe3 U BBIJICJICHHE OPraHUYECKUX KUCTIOT.

21
HeAels

29

YraeBoabl. CocTaB, CTpOCHUE,
cBomcTBa. [ oK03a, caxaposa.

[IpakTnueckas pabora. OOHapyKeHHUE TITIOKO3bI
B nuuie. [lomydeHne caxapa U3 CBEKIJIBI.
CaoiicTBa caxapo3ssl.

3HaTh CTPOEHHUE, COCTAB, KJIACCU(UKALIUIO
YTJIEBOJOB.

OOHapyXUTh HATUYKE TJIFOKO3bI B MUIIEBbIX
npoaykrax. CTtaguu Npou3BOJCTBA caxapa U3
CaxapHOU CBEKJIbI. 3HaTh CBOKMCTBA CaxapO3bl.

23
HEeNeIs

30

YrneBoans! B nuie. MoJIOYHBIA
caxap.Kpaxman.Llemnrono3sa.

OnbITHI C MOJIOYHBIM Caxapom.

MHoroo0pasue caxapoB B IPUPO/IC.

3HaTh pa3aIuurs CBOMCTB MOJIOYHOTO caxapa 1
caxapo3bl € NIII0K0301. KauecTBeHHBIE peakIivu.

25
Henens

31

OnHOATOMHBIE U MHOTOATOMHBIE
CITUPTHL.

OnHOATOMHBIE 1 MHOTOATOMHBIE CITUPTHI.
Xapakrepucrtuka kinaccoB. Ouznueckne
cBoricTBa. KauecTBEHHbIE peakLvy.
[Ipaktuueckas padora. OOHapyx)eHue
ATUJIOBOTO CIIUPTA U BBICIIUX CIUPTOB B
pactBopax. KauecTBeHHbIE peakuy Ha CIIUPTHI.
3HaTh XapaKTEpPUCTHUKY KJIacca, CBOKMCTBA
CIIUPTOB.

MeToauKy onpeaeseHusl, ONpeessiTh

27
Henens




y,ZI@HBHI:Iﬁ BEC CIIMPTA, KAUCCTBCHHLIC PCAKIINU
Ha CITMPTHI.

32

benku. XapakrepucTrka Kiacca.
KauecTBeHHBIE peakuu.

[Ipaktuueckas padora. Onpejenenue OEIKOB B
npoaykTax nutanus. L{BeTHbIe peakiyu OEIKoB.
CaoiicTBa O6€IKOB.

XapakTepucTtuka kinacca. KauectBeHHbie
peakmmu. 3HaYeHHE OCTKOB TS JKU3HEHHBIX
IPOIIECCOB.

Onpenenarb OelKy B MPOJYKTaX MUTAHUS.

29
Heens

33

Heopranuueckue coennHeHus Ha
kyxHe. Conp, cona.

IIpaxmuueckoe 3anamue KauecTBEeHHbIE
pEaKLMKU Ha UOHBI HATPUS, XJIOPUI-UOHBI,
KapOoHaT-uoHBL. ['Maponn3 conelt yroinbHOU
kucioThl. CBoMCTBa KapOoHaTa U
rupokapooHara.

3HaTh HEOPTAHUYECKUE COCTMHEHUS
UCIIOJIb3YEMBIE HA KyXHE, ONPENEIATh KJIAaccC
BEILIECTB.

[IpoBoauTh OnpeeNieHne, 3HaTh KAYECTBEHHBIE
pEaKIMK HA UOHBI

31
Hezels

34

10

Kosutoniasie pacTBOpHI U nUIIaA.
AHaJIN3 NMUIIEBBIX TPOIYKTOB

N3yyeHne MooKa Kak IMYyJIbCHH.

[ToHsiTHE O KOJUIOUIHBIX PACTBOPaX. Y METh
pacckas3biBaTh O KOJUIOMIHBIX PaCTBOPAX B
ITOBCEHEBHOM KU3HU.

OOBACHATH, TOYEMY MOJIOKO OTHOCUTCS K
aMyJbCcUsIM. [Ipakmuueckoe umozoeoe
3aHsAmMuUe Mo TeEME. AHAIU3 KauyeCcTBa
MPOXJIAAUTEIbHBIX HAMTUTKOB.

[IpoBOaUTE aHAIN3 IPOXJIAAUTEIBHBIX
HaIUTKOB.

33
HEJENs




VY4ueOHO - METOIMYECKUNA KOMILIEKC:

1. Astop cocraButens ['.A. [llunapesa - [IporpaMmMbl 37eKTUBHBIX KypcoB. Xumus npoduibHoe ooyuenue 10-11 kmacec — M,

Hpoda 2016 .

2. E.B. Tarnosa — UccnenoBarenbckas AeITEIBHOCTh yUamuxcs mo xumuu — M., I'mo6yc, 2017 r.

3. .M. TutoBa — Xumus u uckycctso — M., Benrana-I'pad, 2017 r

4. Aprtemenxo A.U., Tuxynosa 1.B. Anydpue E.K. — IIpaktukym 1o opranudeckoit xumuu — M., Beicimas mkona, 2011 r

5. O. Onbrus — OnwITH 6€3 B3pbIBOB — M, Xumus , 1986 T

6. DO.I'pocc, X. Baticmantens —Xumust a1 mo0o3HaTenbHbIX — JI., Xumus Jleaunrpanackoe otnenenue, 2007 T.

7. T1.A.OpxekoBckuii, B.H. JlaBsioB, H.A. TutoB - TBopuecTBO yyanuxcsi Ha MPaKTHYECKUX 3aHATUAX 110 XUMUU.- M., ApKTH,
2009r

[udpoBbie 1 37eKTPOHHBIE 00Pa30BaTEbHBIE PECYPCHI:

1. BubnuoTeka 3JMEKTPOHHBIX HATJSIIHBIX M y4eOHBIX TocoOuit www.edu. rt.ru
OnexkTpoHHBIE TocoOus oudmmoreku «Kupumn u Medoauity.
htpp://www.alhimik.ru
htpp//www./schoolchemistry.by.ru
www.1september.ru
htpp//www./school-collection.edu.ru
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