MYHI/ILI.I/II'IAJ'I BbHOE  noanucar: MYHULMNATBHOE KASEHHOE

. OBLIEOBPA3OBATENHOE YUPEXEHVE *
KA3SEHHOE Bysﬁgéﬂsgﬁg%ﬁz:ﬁ; LUKOMA UMEHM FEPOS
COBETCKOTO COO3A B.A MEPKYLIEBA"
OBLEOBPA3OBATEJbon: c-ru, s=vamyproran Pecnyonia. STREET="yn.
MononexHas, a. 1, L=a. [yptnya, T=[upextop, O="

HOE Y\J PE)K'U'EH NE " MYHULMNANBHOE KASEHHOE

OBLEOBPA3OBATE/BHOE YYPEXAEHWE ™

rYPTNYOCKAA B%Egéﬂsg:;g%g::g LWKOMA UIMEHV FEPOS
OCHOBHAA OPPHLLos1800815606, CLNG_06206647535

OBIL|EOBPASOBATE bS5 St obicn i oo

Visaroska, SN=Teopruescivx, CN="MYHULINMANILHOE

HAS LIKOMNA UMEHW  SERcedisert

R el
E "'TYPTNYACKAA OCHOBHASA
FEPOSI COBETCKOTO gifiiseani ey on

COIO3A OcHoBaHve: 5 ABNsIiock BTOPOM 3TOT0 AOKYMEHTa
MECTONONOKEHHE: MECTO MOANMCaHNS
[ara: 2025-01-25 13:11:52

B.A.MEPKyLLIEBA" Foxit Reader Bepcus: 9.7.0

MUHHCTEPCTRO HPOCBEIMEHHAA POCCHICROI] GEIEPALIHHA

Munnereperno obpatosanun i HaYKH ¥ uvyprekoil Pecnyiumen

Y | b a
+ NPARAENHE 0RPAI0BANN AIMUARE rpaI Iy MYHHUHTIA AL HOTO 0D pazosanng

My AL B . el ; ;
; 1 BHE orpyr CloMennckni paiion }._1,.1}.]}].':“.“1? Peenyfamens

MEOY «Cypravaesan OO

YIBEPH AEHD
Anpewczomay
MBS Py iy akan OO
- 'x__,_ HE T eoprirerekio

llpnzas e 71

o comTapn 2024

PABOYAS MPOTIPAMMA

hary.ABTATHEY «3aHHMITCILHAR XuMIS»

A 8 Kaaccor

ATvptoya 2024 rog



TlosicHuTEILHAA 3aIIHCKA

3HAKOMCTBO JIeTeil ¢ BelllecTBaMU, XUMHUYECKUMHU SIBICHUSIMU HaulHaeTcs paHo. Kax i
peOCHOK 3HAKOM C Ha3BAaHHMSMH INPHUMEHSEMBIX B OBITY BEIIECTB, HEKOTOPHIMHU IOJE3HBIMH
MCKONaeMbIMU UM JaK€ OTICIbHBIMU XUMUYECKHUMH djeMeHTaMu. OIHAKO K Hayaly H3ydeHUus
XUMUM B 8-M Kjacce I103HaBaTEJIbHbIE HMHTEPEChl IIKOJBbHUKOB B 3HAUUTEIBHOM MeEpe
ocnabesaroT. [locnenyroniee n3ydeHne XUMUU Ha YpOKax JUIsi MHOTHX y4alllUXCsl MPOTEKaeT He
OYCHb  YCIEmHO. OJTO  OOYCJIOBJIEHO  CJIOXHOCTHIO  Marepuana,  HepalroHaIbHO
CIPOEKTUPOBAHHBIMHU MporpaMmamM U (opMalbHO HAUCAHHBIMU yueOHHKaMu 1o xumuu. C
1nenpo  (opMUpOBaHMS OCHOB XMMHYECKOTO MHPOBO33PEHHS IpeaHa3HaueHa pabodas
nporpamma ¢akynbTaTUBa Ui yYalluxcs 8 KJIacCcoB «3aHUMATEIbHASI XUMUS».

[{enu u 3agauu (akynbTaTUBA 10 XUMUU:

- TI03HAKOMHTH IIKOJHHUKOB C MPEIMETOM XUMHH;

- copmupoBaTh YCTOWYMBBIN MTO3HABATEIBHBIN HHTEPEC K JAHHOMY MIPEIMETY;

- pa3BUTH TMO3HABATEJIbHBIE WHTEPECHl U HHTEIUICKTYaJIbHBIE CIOCOOHOCTH B MPOIECCE
MPOBEJCHUST XUMUYECKOTO HKCIIEPUMEHTAa, CAMOCTOSITENILHOCTh TPUOOPETEHUS 3HAHUN B
COOTBETCTBUU C BO3HUKAIOIIMMU KU3ZHECHHBIMU IMOTPEOHOCTSMU;

- pa3BHUTh y4eOHO-KOMMYHHKATHBHBIC YMCHUSI,

- ¢dopMHUpOBaTh YMEHUS HAOIIOIATh U OOBSICHATH XUMUYECKUE SIBJICHUS, POUCXOIAIINE B
npupojie, ObITY, IEMOHCTPUPYEMBIE YUUTEIIEM;

- ¢dopMHupoBaTh yMEHHE PabOTaTh C BEIIECTBAMH, BBINMOJIHATH HECIOKHBIE XUMUYECKUE
OTIBITHI, COOJTIOAATH MTPaBHJIa TEXHUKH 0€30MacHOCTH;

- BOCHUTBIBATh DJIEMEHTHI SKOJIOTHYECKOU KYIbTYPHI;

Cpok peanu3anuy MporpaMMbl — Y4eOHBIH roJ. 3aHATHS TPOBOAITCA pa3 B Hexemnto mo 40
MUH, BCero 34 3aHATHS 3a YU4EOHBIH IO,
CopaeprxaHue 3aHATUN BKITIOYAET:

. HUHTCTpalnuto yqe6H0ro COJACPpKaHUA (I/ICHOHB3OB8.HI/IC HE TOJIBKO XUMHUYCCKOTO COACPKAHU,

HO W BBCACHUC B HET'O JJICMCHTOB 6I/IOJ'IOFI/II/I, (I)I/ISI/IKI/I, JINTCPATYpPhl, HCTOPUHU U T.,[[.);

® UCHOJB30BaHME CaMbIX Pa3HOOOPA3HBIX OPraHU3ALMOHHBIX (OPM; AKIIEHT Ha MPaKTUYECKUE

BUJIBI JCATENBHOCTH (VI OMBITOB OTOOpaHBl 3HAKOMBIE JUIsI IIKOJBHUKOB BEIECTBA,
MPUMEHSIEMbIE B OBITY, )KU3HH, YTO MO3BOJSET BBISABIATH U PA3BUBATh CIIOCOOHOCTH YYAILTUXCS K
HKCTIEPUMEHTUPOBAHUIO C BEIIECTBAMM);

® oOecrieueHHe ycrexa M TICUXOJOTHYECKOro KoM(opTa KaxJaoMy WIEHY KpyKKa IyTeM
pa3BUTHS €r0 JHYHOCTHBIX KaueCTB MOCpPeACTBOM A(G(EKTHUBHOW U MHTEPECHOW ISl HETrO
JIESATSIIbHOCTH, TTOCTOSTHHOTO HAOJIOJICHUS 3a TUHAMHUKON €ro pa3BUTHS M COOTBETCTBYIOMIETO
MOOIIPEHUSI.

B mporpamMmme HCIONB3yrOTCS cieayroniue (GopMbl OpraHu3anuu 00pa3oBaTeILHOTO MPOoIecca:
MPOBEJICHNE XMUMHUYECKUX OIBITOB, YTEHHE XMMHUYECKOW HAyYHO — TOMYISPHOU JUTEPATypPHI,
MOJTOTOBKA ped)epaToB, CO3JaHHWE IPE3CHTAIMK, BBITOJIHEHHUE DKCIIEPHUMEHTAIBHBIX pPadoT,
TBOpUECKasi paboTa Mo KOHCTPYUPOBAHUIO U MOJICTUPOBAHUIO.

Peanm3zamust mporpamMMbl OCYIISCTBIISICTCS Ha OCHOBE MEXKIIPEAMETHBIX CBS3CH XHMHH,
Ouomnoruu, GU3UKU, FIKOJIOTUH.

HTorom nesTENbHOCTH IIKOJBHUKOB SIBJISETCS 3allUTa IPOEKTOB MO BBIOPAHHOW TeMe,
JIEMOHCTpAIIHSI 3aHUMATEIbHBIX OIBITOB JUIS YYaIllNXCs HA4aabHOTO 3BEHA.



Y4eGHO - TeMaTHYeCKOe MJIAHHPOBAHNE

JlaGopaTopHbIe

MIPaKTUYECKHE
. | Cpox O1eMeHTBI TpeboBanus K ypOBHIO
Temsl 3ansaTHii paboTsl,
COJZIEP>KAHUS MOJATOTOBKU 00YYarOIIUXCS
JIEMOHCTpaLus,
00opy0BaHuE
Beenenwne — 2 yaca
1. Xumusi- Ee BenuuecTBO — | 3HATh MOHATHA:  «XUMHs», | JleMoHCTpanus:
HayKa 0 XUMHS: KTO OHA | «BELIECTBOM. -B3aUMO/ICHCTBUE
BEILIECTBAX, UX u rae c¢ Heu | [IpaBuna Th pactBopa THO-
CBOICTBaX M MO>XKHO cynbara HATpUS C
MIPEBPALICHUS BCTPETUTHCA? noaoMm;
X. Xumust — -XUMHUYECKU I
TBOPEHUE XaMeJIeOH;
NPUPOJIBI U PYK -XUMUYeCKas
YyernoBeKa. XUMHUK panyra.
— TpEeAaHHbId H [Ipe3enTanus
ITOCJTYIIIHBII «Xumus BOKpPYT'
YUYEHHK XHUMHH. Hacy, JTUCK

«XuMUL.8»

2. 3HaKOMCTBO C [IpaBuna pabotel | 3Hath npasuia Th [IpakTnueckas
1a00paTOPHBIM B LIKOJIbHOU | YMeTh oOpamarbes c | pabora Ne
00opyI0BaHHUEM nabopaTropum. naboparopHoit mocynoir u | 1 JlaGoparopnoe
JIabopaTopHas o0opyoBaHUEM, OKa3bIBaTh | 00OpydAOBaHHE U
nocyza U | TIEPBYIO MEIULUHCKYIO | MOCYAA.
0o0opyoBaHue. MTOMOIIH Nzyuenune
[IpaBuna CTPOCHHSI IUTAMEHU
0€30IacCHOCTH. [Ipesenranus
«JlabopatopHoe
000pyI0BaHUE»
Jlaboparopus 10HOTO XMMHKa — 12 yacoB
3. [lonsTue 06 WNHaukaTopsl. Nmets npencraBieHue IIpakTnyeckas
MHMKATOpax ®eHondranens. 00 UHIUKaToOpax. YMeTh pabota Ne 2
Jlakmyc.  Mertu | onpenenarb Xapakrep «3meHenune
JIOpaHX. Cpellbl C IOMOUIbIO OKpacKu
N3menenue MHUKAaTOPOB WHAUKATOpOB B
1[BETA B pa3IMYHbIX
pa3INYHbIX cpenax»
cpenax. Paccka3 0
PacturenbHble PacTUTENBHBIX
VUHAUKATOPBI. WH/IMKAaTOpax
4.CriocoOsl Cwmecu. WmeTs npencraBieHue [IpakTueckas
paszaeneHus OpHoponHbIE W | O pasnuuuu qucToro | pabora Ne 3
cMmecen. HEOJIHOPOJHBIE. BELIECTBA 51 cmecH, | «OuuncTka
Cmoco ObI | cmoco0ax paseneHus 3arpsi3HEHHOM
pas3zaeneHus. YMeTh NpoBOAUTH MTOBapEHHOH comm»
OUIBTPOBAHHUE. ¢bunpTpOBaHUE, Buneopunbm,
Xpomarorpadus. | BbIIapUBaHHUE IIL.AUCK




5. Ilomstue o ITonsTne o | mets npencrasienue [IpakTnyeckas
KpHCTaJLIax KPUCTAUIMYECKH | O  KpHUCTANIMYeCKUX U | pabora Ne 4
X U aMop(dHBIX | aMOp(HBIX BEILECTBAX, | «BrIpamuBanue
BEIIECTBAX. croco0ax BbIpALllMBaHUA | KPUCTAIIIOB
Crioco0b1 KpHUCTAJIJIOB MIOBAPEHHOM COJIN»
BBIPAILMBAHUS Ywmerp npoBoauth mpouecc | [IpeseHTanus
KpUCTAJLJIOB. BBIpAIIMBaHUs KPUCTAJIIOB
6. Ilomstue o O®uznyeckue U | 3HAThH [IpakTnueckas
XUMHAYECKHUX XUMHUYECKUE OTJINYKE ¢usnyeckux | padora Ne 5
peaxkuusx. SIBIICHUSL. SBJICHUHN OT XUMUYECKUX «[IpuznHak
[Ipu3Haku Ywmersb paboTath C | XMMHUYECKOU
XUMHUYECKHX peaKkTUBaMH,  ONPENENATh | peakUuu —
peaKuum. 3amnax BellecTBa BBIJICJICHUE Tra3a U
[IpaBuna U3MEHEHUE
YMEJIOTO 3anaxa
onpeaeneHus JlaGopatopHblii
3araxa BeleCcTBa. onbIT «[Ipurorosmue
B3aumonerictsue HUE JUMOHAIa.
MHILEe- BOM COJIbI IIpe3enTanus, quck
C JIUIMOHHOH H
YKCYCHOM
KHUCIIOTAMU u
oOpa3oBaHue
YTJIEKUCIIOTO Ta3a
Kak MpU3HaK
XUMHAYECKOU
peakmuu. Crenbl
YTJIEKUCIIOTO Ta3a
B XjicOe, OJIMHaX,
ChIpE, JINMOHA/IE.
7. [Ipu3Hakn N3menenne YMeTs onpenenarhb [IpakTnyeckas
XUMHUYECKOHN IBETa TBEPJAOro | XMMUYECKYIO PEAKIIMIO pabota Ne 6
peakuuu - BEIIECTBA u «[Ipuznak
W3MEHEHUE KUIKOCTH XUMHYECKOU
LBeTa (pactBOpa) TIpH peakuuu -
B3aMMOJICHCTBUHI W3MEHEHNE [[BETA

€ro c Jpy TUM
BEIIECTBOM WU
MIPY HarpeBaHUM;
W3MEHEHUE
OKpPaCKH
WHAMKATOpa
(BBITSDKKA ~ COKa
SITO) pu
JIEACTBUN
KHCIIOTHI ¥ COJIBI.
JleMoHcTpanms
pacTBopeHusT U
M3MEHEHUS
OKpacKu
0€3BOIHOTO
cynbdara Menu B
BOJIE.




8. Ilpuznaku ITpusnaku YMeTh onpenensaTh [TpakTrueckas padbotal
XUMUYECKOU XUMHUYECKOU XUMHUYECKYIO Ne 7 «IIpusnak
peakuuu — peakuuu — | peakuuro XUMHUYECKON PEAKIIUN
oOpa3oBaHue oOpazoBaHue U — pacTBOpEHHUE U
u pacTBOpeHHe 00pa3oBaHHE OCAIKa»
pacTBOpeHHe ocazka JlaGopaTopHBIii OTIBIT
ocaJKa «["amenas u3 BecTh+
YIIIEKUCIBIA Ta3».
[IponyBanue
BBIIBIXa€MOI0
BO3/IyXa B TPYOKY
yepes pacTBop
raleHon U3BECTH.
9. IlonsaTne o PactBopsI. NmeTts nipencraBienue [TpakTrueckas
pacTBopax PactBOopenHoe 0 pactBopax, cmocobax ux| padora Ne8
BELIECTBO. IIPUTOTOBJICHHUSL. «PacTBOpUMBIEC U
PactBopurens. YMeTb onpenensitb HEPACTBOPUMBbIE
dakTopsl, pacTBOPUMOCTD BEILIECTB, BELIECTBA B BOJIE»
BIIUSIIOLLME Ha | TOTOBUTH PAaCTBOPHI
pacTBOpeHHE
BELIECTB.
Crnioco0b1
[IPUTOTOBJICHUS
pacTBOpOB.
10.IIpurorosae - IonsTtue o | merts npencrasienue IIpakTnueckas
HUE pacTBOpa C MAacCCOBOM  jioNie 0 MaccoBOU none | pabora Ne 9
3aJaHHOMN PacTBOPEHHOIO pacTBOpeHHOro BemecTBa. | «lIpuroroBnenue
MAacCOBOM JoJIek BeIlleCTBA. JTarbl YMeTh paccYuTHIBaTh | pacTBOpa COMM)
00BEMHBIM IIPUTOTOBJICHUS Maccy (O6’I)€M)
Ccoco0oM pactBoOpa. KOMIIOHCHTOB, pa6OTaTB C
[IpaBuna pabotsl ¢ | BECaMy, MEPHBIM
BecaMu U | UWIMHAPOM,  HPOBOJUTH
MEPHBIM IIPOLIECC PACTBOPEHHUS
LUMIHH]IPOM.

11. CsoiictBa 1
MIPUMEHEHHE
KHCIIOpO/Ia

CocraB BO31YyXA.
Kucnopon,  ero
CBOICTBa u
MIPUMEHEHHUE.
[Tonyuaem
KHCIIOPO/I.
Kucnopon —
HCTOYHHUK >KH3HH
Ha 3emie.
Kucnopon-
HeBuanMKa. Kak
O0OHAPYXHUTh
Kuciopon?

3HaTh, 4TO BO3IyX — I3TO
CMECh Ta30B; CBOWCTBA U

o0nmacTu mpuMe  HEHHs

KHCIIOpOJA.

YMmers:

Ilonmydars  KuCIOpOL
u

JOKa3bIBaTh €0 HAJINYHUC

JIeMOHCTpalMOHHBIN
OTIBIT «"openue
CBEYH Ha BO3IyXE»,
«OKucnenue cBexei
KapToheTpHON HUITN
SIOJIOYHOM  TOJIBKH
Ha BO3AYyXe»
IIpakTnueckas
pabota Ne 10
«Ilonyuenue
KHCIIoposia W3
MEPEKUCH BOJOPOJIa»




12. CsoiicTBa
U IPUMEHEHUE
YIJIEKKCIIOTO
rasa

Vrnekucneiii ra3
B BO3JyX€, BOJE,
MPOYKTax
IIUTAHUSA

3HaTh:

MOHSTHS «HOHBD,
«XUMHUYECKAas CBI3bLY,
ONPENETATh TUIl XUM.CBSI3H
B COEJIMHEHHUH

JleMoHCTpalmoOHHbIA
OMBIT «YTIEKUCIBIA
raz» —
MOJIyYEHUE
YIJIEKUCIIOrO0 — Tasa
W3 Ta3upOBAHHOIO
HaIIUTKa
B30aJITBIBAHUEM U

coop raza B
BO3AYILIHBIN HIaP.
[IpakTnyeckas
pabora Ne 11
«ITonyuenue
VIJIEKHCIIOTO  Ta3a
U3 IIUTHEBOU COJBI
u JIMMOHHOMN
KHUCIIOTBI».
13. UYynecHas CaoiicTBa BOJIBIL. | YMETh: Jlaboparopubie
JKUIKOCTD — Arperarnoe MPOBOJUTH MPOCTEUIINK | ONBITHI «BblmapuBa-
BOJIA. COCTOSIHHE BOJbI | @HAJIU3 BOJBL; HUE KaIlld BOJIbI Ha
Ipu OOBIYHBIX | OYHIIATH BOAY OT HpI/IMecefl npeaAMETHOM CTCKIIC
ycrnoBusx. Boma | OTCTaMBaHUEM WK | 1 0OHapyKeHHUe Ha
B npupone. (1)I/IJ'II)TpOBaHI/IeM. IMMOBEPXHOCTHU CTCKIIA
Kpyrosopot 0er0ro HajeTay,
BOJIBIL. «Omnpenenenue u
PazHoBuHOCTH CpaBHEHHE
BOJBI:  TIpPECHas, coJiepKaHus
coJieHas, MIOCTOPOHHUX
MUHEpaJIbHAas, BEIIIECTB B Pa3HbBIX
MUTHEBAs, HMCTOYHUKAX BOJBI
MOpCKasi, peuHasl. (BomompoBo,
aKBapuyM,  peka,
MODE, JTyKa)».
14. Ouncrka Ouncrka YMmeTs: [IpakTuueckas
3arpsi3HEHHOU 3arpsi3HEHHOU OYUIIATh BOJY OT mpuMeceit | padota Ne 12
BOJIBI BOJIBL: OTCTauBaHUEM i | «OYncTKa BOJBI
¢upTpOBaHUE, (UIBTPOBaHHEM.
BBITIAPUBAHUE,
JVICTUILISIITHSL.
O06e33apaxruBaHu
€ BOJIBI.

Nmenem Menneneena, uian J[oM, B KOTOPOM <«OKMBYT» XUMHUYECKHE dJIEMEHTHI — 4 Jaca

15, Xusep u
JIeATEeILHOCTD
.. Menneneea

Kuzup
nestenbHocTh ..
MeHneneena.
Ucropus
otkpbITHs [13.

HNwmeTts npencraieHue
0 MEPUOTNIECKOM
3aKOHE.




16. Ilonsrue o AToM. YMers: HaxoguTs | Mrpa anemeH»
XAMHYCCKOM Monnekymna. XMMHUYECKHE DJIEMEHTBl B | «Haiiau
3JIEMEHTE XUMHYEeCKUH tabaune JI.M. MenneneeBa
DJIEMEHT. 3HAK{ | 110 3HAKaM WJIM Ha3BaHUSM,
XAMHYECKHX HOMEpaM TTOPSIAKOBBIM,
DJIEMCHTOB. TPYIII, IEPUOIOB
[ICXD, nepuopl,
TPYIIIBL.
17.0THOCUTEIIEHA OtHOCHTENbHAS VYMeTh HaX0IUTh o
s aToOMHas u aTOMHAS U TabNMHUIlE  OTHOCHUTEIBHYIO
MOJICKYJISIpHAaA MOJIEKYJIIpHAas ATOMHYIO Maccy,
MacChbI MACCBhI BBIUUCIISITH OTHOCUTEIHHYIO
MOJIEKYJIIPHYIO Maccy.
18. Pemenue MaccoBass 1018 | YMETh HaXOAUTh MACCOBYIO
3a71a4 c XAMUYECKOTO JIOJTIO XUMHYECKOTO
HUCITIOJIb30BaHUEM 3JIEMEHTA 3JICMCEHTA.
MOHATHUSA
«MaccoBas 10
XAMHYECKOTO
DJICMEHTAY
Jomamasist xumus — 10 gacos
19. OcHOBHBIE OcHOBHBIE YMmers: [IpakTnaeckas
KOMITOHCHTBI KOMITOHCHTBI Ha3bIBaTh OCHOBHBIE | paboTa Ne
nuiu. benku. THILN: JKUPBI, | KOMIIOHEHTHI TN 13 «O6HapyxeHue
OeNKH, YTIEBO/IbI, OEIKOB B
BUTAMUHBI, COJIH. MPOYKTax
XuMHYECKHE MMUTaHUI»
JJIEMEHTHI, JlaGopatopHslii
KOTOpBIE onbIT «CBOpaunBaH

0o0pa3yroT Muiy.
benkn, 3nadyenne
U  T[pPUMEHEHHE.
benkn
pPacTUTEIBHOTO U
JKHBOTHOT'O
MIPOUCXOKICHHUS.
Pacmo3naBanue
OCIIKOB.

ue 0enKa KypuHOTo
sina npu
HarpeBaHUN»,
«CBoOpauuBaHue
0enKoB MOJIOKa
npu  A00aBICHUH
JIMIMOHHOM KUCJIOTHI,
CIIUPTay.

20. OcHOBHEIE
KOMIIOHEHTHI
mumy. JKupel u
YTIEBO/BI.

Kakue npoaykTbl
MIUTaHUSA
COJZIepKaT KUPBI?

3HaueHuEe "
MIPUMEHEHUE
KUPOB (He

TOJIBKO B TIMIIIE).
ITonb3a XKUpOB B
IMUTaHUN

YeJI0BEKa.

YraeBoanl =
yriaepon + Boga —
HE BCE TakK

YMeTh:

- ONpeAensiTh OKCUIbl U
BOJIOPOJHBIE COSAMHEHUS,

- Ha3bIBaTbh OKCHUHI,
-OTPEENISITh TUTI OKCH/IA

IIpakTnueckas
pabora Ne
14 «O6HapyxeHue
YTJIEBOJIOB U
KHUPOB B
MPOJyKTaxX
MUTaHUS»
JlaGoparopHblii
OIIBIT
«OxpammBaHue
CIIUPTOBOTO
pacTBopa
Kpaxmajaom.

Hona




npocto. Caxap —
elie HE 3HAYUT
«cnaakuity. Bkyc
xJeoa,

BEPMHUILIEIH,
KapTOILKH,
JIEICHIIOB. Kaxk
pacro3Harb
caxap u
Kpaxmaiu?
21. OcHOBHBIE Buramunbl, ux | Mmers 1npencrasienue o | IIpaktudeckas
KOMITOHEHTBI poJib B | pOJIM BUTAMHUHOB, MpaBWiax | pabora Ne
MALIH. mporueccax UX PUMEHEHUS 15 «OGHapyxeHue
Buramuns!. KU3HEIEATENbHOCT BUTaMHHOB B
. MIPOJYKTAX
MTATAHUS
22. AHanu3 CocraB YMmers: [IpakTnueckas
MIPOJYKTOB IPOIYKTOB IIpoBomuTth npocteimmii | padora Ne 16
MUTaHUS [TUTAHMUI. aHaJIU3 MPOJYKTOB MUTAaHUS | «AHaJIU3 MUILEBHIX
ITnmeBnie OPOAYKTOB»
00aBKH.
23. Tlomstume o JlekapcTBeHHbBIE Nmeres npexacraBinenune o | [Ipaktrueckas
JIEKapCTBEHHBIX IIpEenaparsl. COJepKMMOM  JIOMalHel | pabora Ne
npenaparax JomamHsis anTeuKH, npaBuwiax | 17 «Coxpepxumoe
anTeyka, € | XpaHEeHUsT W NPUMEHEHMS | JOMAaIIHEeH
COJIEPKUMOE. JIeKapCcTB anTeyKu»
IIpaBuna
MCIIOJIb30BaHUS U
XpaHEHUs
JIEKapCTB.
24.Y nuBuTENbHBIE KauecTBeHHbIE Nmers mpencraBnenne o | [Ipaktuueckas
OTIBITHI c peaxuu Ha | KaYeCTBEHHBIX peakuusx Ha | padota Ne 18
JIEKapCTBEHHBIMU (GYHKIIMOHATILHBI | JIEKApPCTBEHHBIE MpenapaThl | «Y IUBUTEIbHBIC
BeleCTBaMU € TPYIIBI OTIBITHI c
JIEKapCTBEHHBIMU
BEIIECTBAMI
25. 3HaKOMCTBO C berTOBBIE 3HaTh IpaBUIIA 00- | IIpaxTrueckas
OBITOBBIMH XUMUKATHI, uX | pamenus ¢ mpemnapara- Mu | pabora Ne 19
XUMHKaTaMu KJaccuukanus OBITOBOW XUMHH "OnpITHI c
Ha OCHOBE | YMeTh OKa3blBaTh IEPBYIO | OBITOBBIMU
IIPUMEHEHUS. IIOMOIIb ~ IIPM  OXOrax, | XuMukaramu'
[IpaBuna OTpaBJICHMSIX
oOpareHus c
npenaparamu
OBITOBOM XHMHHU.
OtpaBiienue
OBITOBBIMH
XUMHUKaTaMHU
(pacTtBOp
aMMUaKa,

YKCYCHAasl KHCIIO-
Ta, HepMaHI‘ aHaT
Kaaus, OBLITOBOH




ras, yrapHslii ras,
WHCEKTHIIU/IPI,
pacTBOpuUTENH,
JIAKOKPACOYHbIE
Marepuan U T.I1.)
OxkasaHue nepBoit
MOMOIIIN npu
OTpaBICHUSX |
0JKOTaXx.

26. A3zOyka A30Oyka Nmers mnpencraBnenue 06 | [Ipaktuueckas
XUMYHUCTKH. XUMYHCTKH. yIAJIEHUU XKUPOBBIX IATEH, | paboTa Ne
Texuuka nsaTeH ot srox u ppykros, | 20 "BeiBogum
BBIBEJICHUS OBOIIIEH M COKOB, ITMIIEBLIX | msaTHA"
TISITEH. MPOJIYKTOB, KPOBH,
IIgaTHOBBIBOMTENT | KPAaCKM
. VY nanenune
JKUPOBBIX MISITEH,
MATEH OT SITOJ U
$pyxTOB,
OBOIICH U COKOB,
MULIEBBIX
IIPOAYKTOB,
KpPOBHU, KPacKu U
T.JI.
27. 3HaKOMCTBO C CocraB cpeactB. | Umers mnpeacraBnenue o0 | [Ipaktudeckas
KOCMETHYECKUMU pH. ylajJeHUN KHUPOBBIX MATEH, | paboTa No
CpeICTBaMU Krnaccudukanust | msareH ot sirox u GpykTos, | 21 "HU3roTtoBum
KOCMETHYECKHUX OBOILIEH M COKOB, NMHUILIEBBIX | AyXHU camu"
CPEACTB: MBLIO, MIPOJYKTOB, KPOBH, Kpacku | JlabopaTopHbIit
mIaMIyHb, 1yXH, OTBIT
reJu, T0CbOHBI U «3mepenue
Ip. pH  morommx
CPEACTB»
28. [Tlomstme o Cumnarunyeckue | Umetrs mnpencraBienue o | [Ipaktudeckas
CUMIIATHYECKHUX YEpHHUJIA: MIPOCTENIINX penenrtax | pabora Ne 22
YepHUIax Ha3HAYCHHE, MPUTOTOBJIEHUS YEPHUIT "CekpeTHble
IpocTeimme yepHuia"
peLEenThI
29. Cocras Cocras Nmetrs mpencrasnenune o | [Ipaktuueckas
aKBapeIbHBIX aKBapeIbHBIX COCTaBe aKBapebHBIX | paboTa No
KpacCokK KpPAaCOK. HpaBI/ma KpacCokx 23 "HonyquI/Ie
06pameHH;{ C aKBapEIbHBIX
HUMMU. KpaCOK"
VBiiekaTenbHast XUMHUS 17151 SKCIIEPUMEHTATOPOB — S YacoB
30. UsroroBnenue Caxapras 3mes. | 3HaTh paBuia oopamieHus: | [Ipaktudeckas
(hapaoHOBBIX 3MeH 3men U3 | CpeaKkTHBaMH pabora Ne 24
JICKapCTB. YMeTtb obparaThest ¢ "Tlonyuenue

71a060paToOpHOI MOCyI0M

(hapaoHOBBIX 3MeEH"




31. 3HaKOMCTBO Peakuun [TpakTrueckast
c peaKIusAMu OKpAIIMBaHHsA 1 000py0BaHUEM pabora Ne 25
OKpaIIuBaHUs IUTAMEHH. "Pa3HOIBETHEIN
IUIaMEHU Texnuka po- (etiepBepk"
BEJCHHS OITBITOB.
32. Bonopocnu B Meroauka [TpakTuyeckas
Konbe MIPOBEICHUS pabora Ne 26
OIIbITa "XHUMHUYECKHE
BoJOpoCH"
33. Xumnyeckuit Meroauka [TpakTrueckas
HOBBIU I'oJ MPOBEACHUS pabora Ne 27
OIITOB "M3roToBieHuE
XUMHYECKHX €JIOK
Y Urpymex"
34. Hrorosoe ITonBenenue
3aHATHE HUTOrOB paboThI
«Ee  BenmmuecTBO Kpy)XKa.  3ammra
XuMUI» MIPOSKTOB.
JemoHcTpanys
OITIBITOB s
YUaIMXCst
HaYaJbHBIX

KJIaCCOB




CoaeprxaHue NporpamMmsi.

BBenenue — 2 yaca.

[lenb: 3HAKOMCTBO C COAEpKAHMEM Kypca, H3y4€HHUE CHEeHHATU3UPOBAHHONW XHMHYECKOU
MOCY/IBl ¥ JIAOOPATOPHBIX NMPUHAJUICIKHOCTEH, TIPABUI MBIThS U CYIIKH XUMHUYECKOW MOCY/BI,
n3ydenue npasui o Th.

Ee BenuuecTBO — XuMUSA: KTO OHAa M IZA€ C HEW MOYKHO BCTPETUThCS? XHUMHS — TBOPEHHUE
OPUPOABI M PYK 4YeloBeKa. XUMHUK — MpPENaHHBIA U MOCHYIIHBIM ydeHHK xumuu. [IpaBuia
paboTel B MKONBHOW mnaboparopuu. JlabopaTopHas mocyna u obOopymoBanue. [IpaBumia
0€30IaCHOCTH.

JeMoHcTparus:

-B3aUMO/ICHCTBUE pacTBOpa TUOCYNIb(aTa HATPUs ¢ HOAOM;

-XUMHYCCKUN XaMeJICOH;

-XUMHUECKas paayra.

[Ipaktuueckass pabora Ne 1 JlabopatopHoe oOopymoBanue u mocyna. M3ydenuwe crpoeHus
TUTAMEHH.

Jlaboparopus r0oHOTO XMMHUKa — 12 acoB

[{enb: 3HAKOMCTBO C MIPOCTEHUIIMMU XUMHUUECKUMH SIBJICHUSMHU.

WNunukaropsl. @enondraneus. Jlakmyc. Metunopanx. Mi3MeHeHue 1iBeta B pa3IMyuHBIX cpelax.
Pacturenbuble nuaukatopel. Cmecu. OnHOpoaHble W HeogHOpoAaHble. CrocoObl pa3jencHus.
OunbTpoBanue. XpomaTorpadus.

[TonsaTHe 0 KpHCTAIMYECKMX M aMOp(dHBIX BemiecTBaXx. CrocoObl BRIpAIMBAHUS KPHUCTAILIOB.
duznyeckue U XuMUIecKue sABiieHus. [Ipu3Haku XuMHYeCKUX peakuuil.

PactBopel. PactBopennoe BemectBo. PactBopurens. DakTopbl, BIMSAIOIIME HAa PAaCTBOPEHHUE
BemecTB. CriocoObl MPUrOTOBIIEHUST pacTBOpoB. [IoHATHE O MaccoBOH /10jie pPacTBOPEHHOTO
BelIeCcTBa. DTalbl IPUTOTOBJIEHUS pacTBopa. [IpaBuna paboTsl ¢ BeCaMU U MEPHBIM LIHJINHIPOM.
Cocras Bo3nyxa. Kucnopon, ero cpoiictBa u npumenenue. [lonydaem kuciopoa. Kucnopon —
UCTOYHUK u3HU Ha 3emiie. Kucnopon-neBuanmka. Kak oOHapyxuTh Kuciopoa? YTJIEeKUCIbIi
ra3 B BO3lyX€, BOJE, IPOyKTaX MUTaHUS.

JleMOHCTpaIIMOHHBIE OIBITHI

['openue cBeun Ha BO3yXe

Oxkwucnenne cBexxen kKapTodeabHON WK S0JI0YHOM TOJIBKY Ha BO3IyXE

[Tony4yeHue yriaekucioro rasa M3 Ta3MpOBAHHOIO HAMUTKa B30alThIBaHMEM M cOOp Tasza B
BO3AYILHBIN HIAp.

[TpakTuyeckue paboThI

W3meHeHnne OKpacKu MHIWKATOPOB B Pa3iM4HBIX cpefax OuucTka 3arpsi3HEHHOW NMOBapeHHOU
cosu BelpamnyBaHuie KpUCTaNIOB IOBAPEHHON COJIN

[Tpu3Hak XMMHUYECKOIN peakliMM — BBIJCJIEHNE Ta3a U U3MEHeHue 3anaxa [Ipu3Hak xumuueckon
peaxkuu — U3BMEHEHHUE IBeTa

[Tpyu3Hak XMMHYECKOM peakluu — pacTBOpeHHe M oOpa3oBaHHe ocaika PacTBopuMble U
HEPaCTBOPHUMBIE BEILIECTBA B BOJIE

ITpuroroBneHue pacTBopa coau

ITonyuenue kucaopoaa U3 MepeKrucu BoJ0poIa

[TosmyueHune yriekuciaoro ra3a U3 MUTbEBOM COJbI M IMMOHHOM KHCIIOTBI

OuncTka BOJIbI

JlaGopaTopHbI€ OTBITHI

[IpuroroBneHue TMMoOHaa

["amenas u3BeCTh U yraEKUCIBIN ra3

[TponyBaHue BBIIBIXaEMOTO BO3/yXa B TPYOKY Yepe3 pacTBOp ralieHON N3BECTH.



BrinapuBanue Karuid BOJBI HAa MPEJIMETHOM CTEKIIe M OOHApyKEHHE Ha TMOBEPXHOCTH CTEKIIa
Oejioro Hajgera

OnpeneneHHe U CpaBHEHUE COJCP)KAHHUS IMOCTOPOHHHMX BEIIECTB B Pa3HBIX MCTOYHHUKAX BOJIBI
(BOZIOTIPOBO/I, aKBAPHYM, pEKa, MOpE, JTyKa).

HNmenem MenpneneeBa, wiu Jlom, B KOTOPOM <GKUBYT» XUMHUYECKHE 3JIEMEHTHI — 4 yaca

[{enb: 3HAKOMCTBO CO CTPYKTYpOW NEPUOAUYECKOW CHUCTEMBI XMMHUUYECKUX 3jieMeHTOB J[.H.
MenneneeBa, XUMAYECKUMH 3jieMeHTaMu. JKu3Hb U aestenbHocTh .M. Menneneesa. Mcropus
otkpbITHs 113.

AtoMm. Monekyna. XUMHUYECKUN 3JIEeMEHT. 3HAaKUM XUMHYecKux syieMeHToB. [ICXD, mepuonsl,
rpymmbl. OTHOCHUTENbHAs aTOMHAash M MOJEKYJsipHass Macchl. MaccoBas J0JiE XUMHUYECKOTO
JJIeMEeHTa

Jomamuss xumus — 11 gyacoB

Ilenp: wu3yueHHE BEIIECTB, HCIOJIb3YEMBIX B OBITY; HCIOJIB30BAaHWE 3HAHUW XUMHUU IS
MPUTOTOBIICHUS U3/ICNIUN, TUIIEBBIX TPOAYKTOB, CPEJICTB TMTMEHBI, KOCMETUKH B 1a0OPAaTOPHBIX
YCJIOBHSIX.

OcCHOBHBIC KOMIIOHCHTBHI THIIW: YXUPBI, OCJIKH, YIJIEBOJbI, BHUTAMHUHBI, COJIA. XUMHUYCCKUE
AJIEMEHTBI, KOTOpBIe 00pa3yroT nuily. benku, 3HaueHue u npuMeHeHue. beaku pacTUTeIbHOTO U
YKUBOTHOT'O ITPOUCXOXkAeHUA. Pacrio3HaBaHue OENKOB.

Kupel. 3HaueHne U TpUMEHEHUE XUPOB (HE TOJNbKO B muile). [lonmp3a >XKHpOB B NUTAaHUU
YeoBeKa.

YrneBoabl = yriepona + Boja — He Bce Tak mpocto. Caxap — elie He 3HAYUT «chajakuiiy. Bkyc
xye0a, BepMUIIIeNd, KapTOIIKH, JieAeH1IoB. Kak pacno3Hath caxap U Kpaxman?

Butamunsbl, ux poiib B mporieccax x)u3zHeaesTeabHocTH. CocTaB MPOAYKTOB uTaHus. [lumiessie
00aBKH.

JlekapcTBeHHbIe TpenapaThl. JlomMalHsag anTeuka, ee coaep:;kumoe. [IpaBuia ucnonap30BaHus U
XpaHeHus jekapcTB. KauecTBeHHbIE peakiiny Ha (yHKIIMOHATIbHBIC TPYIIIHL.

beiToBBIE XMMUKaTBl, MX Kiaccudukanus Ha OcHOBe mpumeHeHus. [IpaBuiia oOparmieHus ¢
npenapatamu ObITOBOM Xumuu. OTpaBieHHe OBITOBBIMH XHMHKaTaMH (pacTBOp aMMHaka,
YKCYCHasi KHCIIOTa, TI€pMAHTaHAT KaJius, OBITOBOM Ta3, yrapHbelid Ta3, HWHCEKTHUIIUIBI,
pacTBOpUTENH, TAKOKpacOYHbIe MaTepual U T.1.) Oka3aHue MepBOil MOMOIIM MPH OTPABICHUIX
1 0KOTax.

A3Oyka xumuyucTKku. TexHuKa BbeIBeleHUs MATeH. [IaTHOBBIBOAUTENH. Y aleHue >KUPOBBIX
MATEH, TIATEH OT SITOJ U PPYKTOB, OBOIIEH U COKOB, MUIIEBHIX MPOAYKTOB, KPOBH, KPACKH H T.]I.
CocraB kocMerudeckux cpeacts. pH. Knaccudukanus KOCMETHYECKHUX CPEACTB: MBLIO,
HIaMITyHb, IyXH, T€JId, JOChOHBI U Jp. CUMIIATHYECKHE YECpPHWIIA: Ha3HAYEHHE, MPOCTEUIINe
pEeLEnThI.

CocraB akBapenbHBIX Kpacok. [IpaBumna obpalieHus ¢ HUMHU.

[TpakTiueckue paboThI:

Oo6HapyxeHue 6emKoB B poAyKTax nuTanus OOHapyKEeHUE YTIEBOOB U KUPOB B MPOIYKTAX
MTUTAHUS

OOHapyxeHre BATAMHHOB B MPOIYKTaX MUTAHUS AHaJIN3 MHUILEBLIX TPOAYKTOB

ConepKUMoe IOMAIIHEN anTeuyKu

Y IUBUTENBHBIE OTBITHI C IEKAPCTBEHHBIMU BelllecTBaMU OTBITHI ¢ OBITOBBIMU XUMHUKATaMHU
BriBognm nisitHa M3rotoBumM nyxu camu CeKpeTHbIE YepHUIIA

[TonyyeHue akBapeabHBIX KPACOK

JlaGopaTopHBIE OIBITHI

CBopauuBaHue 0eKa KypruHOTO SiIa pyu HarpeBaHUU

CBopaunBaHue O€IKOB MOJIOKA HpU J100ABICHUU JTUMOHHOW KHUCIOTHI, ciupTa OKpamrmBaHue
CIIUPTOBOTO pacTBOpa ioJa KpaxManaom



N3mepenne pH moronux cpeacts

VYBiekaTelnbHas XUMHUSI ISl SKCIIEPUMEHTATOPOB — 5 4acoB

Caxapnas 3mes. 3Meu U3 JekapcTB. Peakuuu okpamivBaHUs IUIaMEHU. TeXHHMKAa MPOBEACHUS
OTIBITOB.

[TpakTuueckue padotsl [lomyueHue dpapaoHoBBIX 3Mel PazHonBeTHBIN (eliepBepk XUMHUUYECKHE
BOiopociy M3roToBieHue €0K U UTPYIIEK

VYyamuecs 10JKHbI 3HATh:

TpebGoBaHus K YCBOCHHIO Y4€OHOTO MaTepuaa

MECTO XMMHHU CPEJIU €CTECTBEHHOHAYYHBIX JUCIUILIINH

OCHOBHBIE METO/Ibl U3YUYEHHUSI €CTECTBEHHBIX HAyK: HAa0II0IeHNEe, MOECIMPOBAHNE, SKCIIEPUMEHT
IPU3HAKN XUMHUUYECKUX pEaKUUil U YCIOBUS UX MPOTEKaHUs

BEIIeCTBa, HaWOoJiee YAacTO HCIONb3yeMbIE YEIOBEKOM B pa3iIHuYHbIX o00nacTsax (ObITY,
MEAMIIMHE, CEIbCKOM XO3SICTBE, CTPOMUTENLCTBE, HapproMepuu M Ap.), U IKOJIOTMYECKUE
MOCIIEACTBHSI UX TPUMEHEHUSI.

Yyamuecs T0IKHbI YMETh:

oOpaiatecsi ¢ J1a0OpaTOPHBIM O0OpYIOBaHUEM, COOIIOATh MpaBWiIa TEXHUKU O€30MacHOCTH
IPY BBIITOJIHEHUH MPAKTUYECKUX PaOdOT U JOMAIITHETO SKCIIEPUMEHTA

MIPOBOAMTH MPOCTEHIINE UCCIIEOBAHNS CBOICTB BEIIECTB

MCII0JIb30BaTh METO/| HAOIIOCHHS IIPU BBIIOJIHEHNN PA3IMYHBIX BUAOB IIPAKTUUECKUX 3aJaHUM
0(OpMIISTH Pe3yabTaThl HAOIOIEHUH U IPOBEIEHHOTO SKCIIEPUMEHTA

UCIIOJIb30BaTh INPUOOpPETEHHbIE 3HAHUS U YMEHUS B IMPAKTUYECKON JEeATEIbHOCTH U
MOBCEIHEBHOM JKU3HU

paboTaTh UHIMBUIYATbHO, B 1apax, TPYIIax, UCIOJIb3Ys OJy4YEeHHbIE 3HAHUS

00naaTh HaBbIKAMU PabOTHI C PA3IUYHBIMUA BHJIAMHU UCTOYHUKOB MHGOPMAIUU: JTUTEPATYPOH,
cpenctBamu MHTEpHETa, MyIbTUMETUIHBIMU TOCOOUSIMHU.

OxunaeMple pe3yabTaThl Y Yaluecs TOJKHBI 3HATH!

npaBuia Th npu paboTe B xuMuueckou sadbopaTopuu;

orepanuy XUMUYECKOTO dKCIIEPUMEHTA,

YCTPOMCTBO MPOCTEUIINX XUMUUECKUX IPUOOPOB;

OTJIMYUTENbHBIC PU3HAKHU BEIECTB U GU3NUECKUX TeNT; (PU3NUECKUX U XUMUYECKHUX SIBICHUM;
BEIIECTBAa, HAWOOJEe YacTO HCIIOJIb3yEMbIE€ YEJIOBEKOM B pa3iIMYHbIX 00jacTsax (ObITY,
MEIUIUHE, CEIbCKOM XO3SICTBE, CTPOMTEIbCTBE, MapProMepuu U Jp.), U KOJOTHUECKHUE
MOCIEACTBUS UX IPUMEHEHUS

VYyamuecs 10JKHBI YMETh:

oOparmaTecsi ¢ JIabOpaTOpHBIM OOOPYIOBAHHEM, COOJIIOAATh MPABHJIA TEXHUKH O€30MaCHOCTH
IPY BBIIOJIHEHUH MPAKTUYECKUX paboT U IOMAITHET0 SKCIEPUMEHTA;

UCIIOJIb30BaTh METO]I HAOJIIOICHHSI TIPY BBIIOJIHEHUH PA3IMYHBIX BUOB MPAKTUUYECKUX 3aJaHUN
HarpeBaTh BEIIEeCTBA, IPOBOANUTH (PUIBTPOBAHUE U BBITAPUBAHMUE;

IIPOBOAMTH IIPOCTEMIINE UCCIEA0BAHNS CBOMCTB BEILLIECTB

0(QOpMIISITH pe3yabTaThl HAOIIOIEHUI U TPOBEIEHHOTO SKCIIEPUMEHTA

yMeTh BBIOMpATh CHOCOO pa3/ieieHusl cMecell Ha OCHOBAaHMM 3HAHUH O pPa3IMuuU CBOWCTB
BEIIIECTB;

TOTOBUTH BOJHBIE PACTBOPBI;

pacro3HaBaTh KHCIOTHI U MIEI0YU UHIUKATOPaMU

UCTIONIb30BAaTh MPUOOPETEHHBIE 3HAHUS M YMEHHUS B MPAKTUYECKOW JIEATEIBHOCTH U
IIOBCEIHEBHOM XKU3HU

paboTaTh MHAMBUAYAIBHO, B Tapax, TPYIIaxX, UCIOIb3Ys MOTYyYCHHBIC 3HAHHS

00JanaTh HaBbIKaMH pabOThI ¢ Pa3IMYHBIMU BUJIaMU UCTOYHUKOB MH(OpPMALIMK: TUTEPATypPOH,
cpeactBamu MHTEpHETa, MyTbTUMEIUHHBIMH TOCOOUSIMHU.



MarepuajbHO-TEXHHYECKOE 00ecnieueHne Kypca

[lepconanbHbIN KOMITBIOTED, pabouee MecTO yueHHKa TaOauIbl:

KOMILIEKCHBIE TaOJINIIBI [T0 XUMHUH,
CIIPABOYHBIE TAOJIUIIBI IO XUMHH,
CIIPABOYHO-UHCTPYK. XHMHSI
xuMus B Tabimmnax 8-9 xiacc,

-CD Xwumus «BupryanbHas mabopatopusi», 8-11 kimacchl,

-CD Xumus, 8-11 kaaccol.
[Ipe3eHTanmu Mo TeMaM MporpaMMmBl.
VYueOHO-MeTOuUECKOE 00eCIIeUeHUE
AHKETEHI.

MCTO[[I/IKI/I BBIIIOJIHCHUS NPAKTUICCKUX pa60T.

I/IHCTp}’KI_[I/IOHHBIG KapThI 110 BBIITIOJIHCHHUIO IIPAKTUYCCKUX pa60T.

OO6opynoBaHUE U PEAKTUBHI:

[IpakTuueckas pabora

O6opynoBaHKE U PEAKTHBBI

[IpakTuueckast pabora Ne 1 «3HaKoMcTBO
c na0opaTOpHbIM  O0OpYIOBaHMEM MU
peaKTHUBaMU»

JlaboparopHoe obopyioBaHue

[IpakTuueckas pabora Ne 2 «M3meHeHue
OKpacKd HWHAMKATOPOB B  Pa3IUYHBIX
cpenax»

PactBopbl KHCIOT, ILIEIOYEH, CTUPAIBHOIO
HOpOolIKa, MUIIEBOM coipbl, (QeHondranenHa,
METHJIOBOTO OPAaH)KEBOT'O, JIAKMYCa; YalHas
3aBapKa.

[Ipaktuyeckas pabdora Ne 3 «Oumcrka
3arpsI3HEHHOW TIOBapEHHOW COJM

3arps[3HeHHa$1 IMOBAapCHHAsA COJIb, XUMHWYCCKUC
CTaKaHBblI, BOpPOHKa, CIIUPTOBKA,
BBIITApUTCIIbHAA YalllKa, CTCKIIIHHAaA Imajloyvka,

GbunbTp.

IIpakTnyeckas pabota Ne 4
«BrpIpamuBanre KpUCTAUIOB IIOBAPEHHON
coMm»

HOBapCHHa?I COJIb, XHMMHUYCCKHE CTaKaHBbI,
CTEKJITHHAsl  TaJoyKa, HUTKA, 3aTpaBKa,
ropstyas  Boma, Tabimma  «PactBopMMOCTB

BCHICCTB B BOJCH, I‘J'IaY6epOBa COJIb

[Ipaktnueckast pabora Ne 5 «lIpusHak
XUMHUYECKON peaklMu — BbIJIENIEHUE Tra3a u
M3MECHEHHE 3a1axa

Kapbonar Hatpusi, Men, cojsHas KHUCIOTa,
COJIb  aMMOHMS,  THUJPOKCHJ  HATpus,
CIHUPTOBKA

U3MCHCHUC LIBCTA»

JlaGopartopusblii  onbIT  «IIpurorosnenue

JIMMOHAIa».

[TpakTuyeckas pabora Ne 6 Comm xenes3a, KpacHas M KenTas KpPOBsHAs
«IIpm3Hak ~ XMMHMYECKOW  peaklMh — | CONlb, POAAHUA Kauus, cyiabdaT Menu,

TUJPOKCHJT AMMOHUS

[Ipaktuyeckas pabora Ne 7« llpuznax
XUMHUYECKON peaklud — DPACTBOPEHHE U
o0pa3oBaHHE OCaIKa»

JlaGopaTopHbiii onbIT «[ ameHass U3BECTh
+ YIJIEKUCIIBIN ras3.

[IponyBaHue BBIIBIXa€MOTO BO3JyXa B
TpyOKYy uepe3 pacTBOp raleHoi U3BECTH.

Cynbdar Memu, TUAPOKCUI HATPUS, HOIHI
KaJus, alerar CBUHI[A, H3BECTKOBas BOJA,
OapuTOoBas Boja

«[IpuroroBrieHue pacTBOpa CoIM»

[IpakTnueckas pabota No 8 | Paznuunble BemiecTBa, BOAA, XUMHYECKHE
«PacTBOpHUMBIE U HEPACTBOPUMBIE CTaKaHbl, CTEKJITHHBIC aJT0UYKH

BEIIIECTBA B BOJAC»

[IpakTrueckas pabora Ne 9 | Becbl, pa3HOBECHI, COIlb, BOJA, CTAKaHBI,

BOPOHKA, MEPHBIN HUJIMHID,




CTCKJISIHHAA IIaJlI0O4YKa

[Tpaktuyeckas padora Ne 10 «Ilonyyenue
KHCJIOpO/1a U3 IEPEKU- CU BOLOPOA»
JeMoHcTpanionHblii  onbIT  «l'opeHue
CBEYM Ha BO3ayxe», «OKHUCIEHUE CBEXEN
KapTodenbHOl Win s0J0YHOU JTOJIbKH Ha
BO3YXE»

5% pacTBOp MEpEeKUcH BOJOPOAA, THOKCH]L
MapraHna, Jy4uHKa, CIIM4KH, CBCYa

[Tpaktuyeckas padora Ne 11 «llomydyenue
VTJIEKUCIIOTO Ta3a U3 IMUThEBOW COJAbI U
JIMMOHHOM KHUCIOTBI».
JIeMOHCTPalIMOHHBIN ONBIT «Y TJIEKUCIBIN
ras JIMMOHAJIA. JInmoHapIga) —
MOJYyYEHUE  YIJIEKUCIIOTO raza us3
ra3upPOBAHHOTO HAIUTKA B30AITHIBAHHEM
1 cOop ra3za B BO3AYIIHBIN HIap.

IIutneBas cona, JIJUMOHHAsI  KHCJOTA,
MeTUJIopanXk, (peHondTaaenH, ra3upoBaHHas
BO/J1a, BO3AYIIHbBIN IAPUK

JlabopaTopHbie OmBITH  «BbImapuBaHue
Kaluli BOJABI HA IpPEIMET- HOM CTEKJE U
OoOHapy)KeHHEe Ha TIOBEPXHOCTH CTEKJa
O6emoro Haje- Ta», «OmpeneneHue u

CpPaBHEHHE COJEp)KaHUs IOCTOPOHHHUX
BEUIECTB B pA3HBIX HCTOYHUKAX BOJIBI
(BomoOmIpoBOJI, aKBapuUyM, peka, Mope,
TyxKa)».

Boma u3 pasHBIX HMCTOYHHUKOB, IIPEAMETHOE
CTEKJIO (BBINIAPUTENIbHAS YalllKa), CIUPTOBKA,
IPOOUPKOJIEPKATEND

[Ipaktnyeckas padora Ne 12 «Oumcrka
BOJIBI»

3arpsi3HEHHas BOJla, XUMHYECKHE CTaKaHbI,
BOPOHKA, CIIMPTOBKA, BBIIIAPUTEIbHAS YallKa,
CTEKJISIHHASI TaJIouKa, GUIbTP.

[TpakTuueckas paborta Ne 13 | benox KYPHUHOTO giinia, MPOIYKTHI,
«OOHapyxeHHe O€IKOB B MPOJYKTaxX | colaepkamue OenKd, KOHIEHTPUPOBaHHAsS
TTUTAHUSDY a30THasl KHUCIIOTa, PacTBOPHI cynbdara Meaw,
JlaGopatopHblii  onblT  «CBOpauMBaHUE | THAPOKCHIA  HATpHUs,  aleraTta  CBUHIIA,
0enka KypHHOTO siiilla pU HarpeBaHUM», | COIUPTOBKA, TPOOHPKU

«CBopauuBaHue O€JIKOB MOJIOKAa TIpU

JI00aBJICHUU JIAMOHHOMU KUCJIOTEHL,

CIIAPTay.

[IpakTueckas pabota Ne 14 | TIponyKTel, conepKallue TIIOKO3Y M KUPBI,

«OOHapyKXeHHE YIJIICBOJIOB U >KHPOB B
MPOIYKTAaX TUTAHUS)
JlaGopaTopHBIil OIBIT

pacTBOp  TIUIIOKO3bl,  cyinbdara  menw,
THJIpOKCUAA  HATpusi, HUTpaTa cepebdpa,
THIPOKCHIa aMMOHHSI, CIIUPTOBKH, TPOOHPKU

«OKpalmBaHue CIUPTOBOIO  pacTBOpa

1oza KpaxMaJIoM».

[TpakTrueckas pabota No 15 | SA6mnoxw, bpyKTOBBIE COKH,  PacTBOp

«OOHapyKXeHHe BUTaMHUHOB B MPOJAYKTaxX | NE€pPMaHraHaTa Kajlus

TTUTAHUSD

[Ipaktuyeckas pabora Ne 16 «AHanu3 | DTHUKETKM  OT  MHIIEBBIX  HPOAYKTOB,

MUIIEBBIX MPOTYKTOBY MPOAYKTHI, KOHIIEHTPUPOBAHHAS  a30THas
KHCJIOTa,  pacTBOpHl  Ccyibdara  Menw,
THAPOKCHAA  HATpus, alerara CBUHIIA,
CIHPTOBKA, MNPOOUPKHU, HUTpaTa cepedpa,

THJIPOKCUA AMMOHUS,
CIHMPTOBKH, PaCTBOP MEpPMaHTaHaTa Kalus

[TpakTuyeckas pabota Ne 17

ArnTeuka, o0pasibl JIeKapCTBEHHBIX




«ConepKuMoe JOMAITHEH anTeuKu»

npenaparos

[TpakTuyeckas pabota Ne 18
«Y TUBUTETIHHBIC OTIBITHI c
JIEKaPCTBCHHBIMU BEIICCTBAMI))

JlexapcTBEHHbIE IpenapaTbl U PEaKTUBBI [
Ka4eCTBEHHOI'0 aHaju3a (B
3aBUCHUMOCTH OT IIPEnapaToB)

[Tpaktrueckas padora Ne 19 "OmnwiTel C
OBITOBBIMU XMMHKAaTaMH"

BbeiToBBIE XUMHKATBI, (peakTuBBbI B
3aBHCUMOCTH OT aHAIU3UPYEMOTO

[TpakTrueckas padota Ne 20
"BrIiBoauM mITHA"

PactBOps! THOCYNB(]ATa HaTpus, Kpaxmana,
JMMOHHOH M aCKOPOMHOBOM KHUCIIOTHI,
ropsiyas U XoJ0Hasi Boia

[TpakTudeckas padora Ne 21 "M3roroBum
ayxu  camu"  JlabopaTopHBIi  ONBIT
«M3mepenue pH Moromux cpeacTsy»

[IpoOupku ¢ mpoOKaMu, CIOUPT STUIOBHIH,
CBEKECOPBAaHHBIC JIETIECTKU PO3BI, CHPECHH,
¢uanku ® T.I., JUCThS TOMOJS, Maxydeu
repaHd, KOPKM JIMMOHA W amelIbCHHA, XBOS
COCHBI, €JT1, TUXTHI.

PacTBOpEI MOIOIITUX CPE/ICTB, MHIUKATOPHI

[IpakTuueckas pabota Ne 22 «CekpeTHbIe
YEPHUIIA

Bopa, pactBop ioga B MOAMCTOM KaJlMU U
COJIIHOM KHCJIOTE, pacTBOP

[Ipaktuueckas paborta Ne 23 «Ilonydyenue
AKBapPEIbHBIX KPACOK)

Oxcup amoMUHUSA, «IIBETHBIE» PACTBOPbI

[IpakTuueckas padbora Ne 24 "[lonyyenue
(hapaoHOBBIX 3MeH"

Caxap, nmnuTbEeBas cojaa, TIECOK, CIHUPT,
JTUXpOMAT KaJlus, HUTpaT HaTpHsl,
IUXpoMar  aMMOHUS, HHUTpaT aMMOHWUS,

JICKaPCTBCHHBLIC ITPCIIapPaThl

"N3roToBieHue €J10K U Urpymiek"

[TpakTrueckas pabota Ne 25 | Hutparbl HaTpwsl, JINTUS, KaJlds, KaJIbITUS,

"Pa3zHouBeTHBIN (eiiepBepk” Oapus, MeaM, TOJOCKH (DUIBTPOBAIBHOM
Oymaru

IIpakTnyeckas pabota Ne 26 | Kanuenspckuii  kiedd, KoiObl, KpUCTaJUIbI

"Xumunyeckue sogopocin" OKpAIIEHHBIX COJIEH

[IpakTryeckas pabota Ne 27 | BenzoifHast KUCIOTa, BETOYKH €M WA COCHBI,

HUTKH, TpadapeTsl, HACBIIIEHHbIE PACTBOPHI
coien

Jlutepatypa JUIst yUUTeNsL.
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[Tuuyruna I'.B. [ToBTopsieM XUMUIO Ha TPUMEpPAX U3 MOBCETHEBHOM skn3HU: COOPHUK 3aaHUN
JUISL CTapIIEKJIACCHUKOB M aOUTYPHEHTOB ¢ perieHusMu u otBetamu. M.: APKTH, 2000.
DneKTpoHHOE u3/1aHue. BupryanbHas xumudeckast 1adopaTtopus.

MynbTuMeTnitHBIA yaeOHUK «Xumus. 8—9». Ypok 15.I1punoxenune

Pecypcer unrepnera: http://school-collection.edu.ru/

http://mwww.xumuk.ru/ http://www.openclass.ru/ http://www.vokrugsveta.ru/
http://ru.wikipedia.org/wiki/

[Ipunoxenue

NMHCTPYKLIUU K TIPAKTUYECKHMM PABOTAM
W3y4eHne CTpOCHHUsI IIJIJaMEHH CBEYH.

Lenp s3KkciepuMeHTa: U3YYUTh CTPOEHUE TUIaMeHH cBeud. Marepuansl: CBeda, CIUYKY.

Xox paboTel: 3aKTu cBeYy, BHUMATEIbHO PACCMOTPH CTPOCHHUE IJIAMEHH CBEYH, BBIJICIIUB B HEM
TPU YaCTH: BEPXHIOI, CPEIHIO M HIDKHIOW. BHecw mo ouepenu B KaXKIyl 4YacTh IUIAMEHU
HE3XOKEHHYIO CIUYKY U OTMETh 4epe3 CKOJbKO CeKyHJ oHa 3aroputcs. Craenail BBIBOJIBI O
TEeMIEepaType KaxKA0u 4acTh MIaMEHH.

3apucyii CTpoeHue TJIaMEHH U 3aIUIIH CIeJIaHHbIE TOOOM BHIBOBI

Xpomarorpadus — crocod paszieneHus: OJHOPOAHBIX OKpAIIEHHBIX cMeceil.

Ilenp skcnepumeHTa: omnpoOoBaTh crnocod OymakHOM xpomaTtorpadguu Matepuanbl: KyCOK
¢GuIbTpOBANBHOM Oymaru, yepHuiIa.

Xon pa6otel: 1 cnoco6. Bo3pMu kycok ¢GuiIbTpoBaibHONW OymMaru (MOXKHO BOCIOJIB30BATHCS
IPOMOKAIIKOW) M KamHU B €ro IEHTP OJAHY Kaiulo 4epHuI. Korga >KHIKOCTh BHMTaeTCS
OyMmaroi, B LIEHTp MATHA NMpuOaBb OAHY Karulio BOAbl. [loBTOpsAN 3Ty omepauuio 10 TeX MHOp,
MOKa LEHTP ISITHA CTAaHET OECLIBETHBIM.

2 cnoco6. Ha nonocke ¢punbTpoBasibHOM OyMaru rnocraBb TOUKH (hroMacTepamMy pa3HOTO I[BETa
Ha OJIHOW JIMHUM ¢ oAHOro Kpas. OmycTH 3TOT Kpail (uibTpoBanbHOM Oymaru B BOIy WIH B
cnaOblii pacTBOpP YKCYCHOM KHCIOTHL. Yepe3 HEKOTOpoe BpeMs MOKellb HaOmoIaTh 3a
pa3eJIeHueM COCTaBa KpacUTeNeH.

Pe3ynbrarhl 3kCriepuMeHTa 3apuUCyi B TETPAIU U ClIeTall BBIBOI.

[Toryuenue Kuciopoaa U3 NEPEKUCH BOAOPO/IA, TOKA3aTEIbCTBO €r0 HAIUYHSL.

Lenp sKkcnepuMeHTa: MOJYYUTh KHUCIOPOJ M3 MEPEKUCH BOAOPOJA, 0Ka3aTh €ro HalIUyue,
JIEWCTBUE KaTaau3aTopa.

Martepuanbl: MepeKruch BOAOPOJA amTeuHas WM TablIeTKa THAPOINEpPUTa, TUOKCH Maprasiia,
JTy4WHKa, CBeYa, ChIpO KapTodeb.

Xon pabotel: Hameli pacTBop mepeKkHCH BOJOpoAa B CTakaH. ECIM HET anTeyHOW MepeKucH
BOJIOPOJIa, TO MOXXHO PAacTBOPUTH B BOJE TaONETKY THIPOIEPUTA MPUMEHSEMOTO JJIsi OKPACKU
BOJIOC. 3aXTW JIYYUHKY OT IJIJaMEHH CBEYH, TOCIE TOTrO, KaK OHa 3aropuTcs OBICTPHIMU
ABVIKCHUAMHA TIOTYHIXW SPKOC IUIaM#, I-IT061>I JIYdWHKa TJCJIa WU TOAHCCU K KXHUIKOCTU (He
JOoTparuBaiics 10 Hee JTy4yuHKOI). BHecH B mepekuch BoJIOpo/ia Ha KOHUMKE HOXKA KPUCTAIITUKU
MapraHilOBKH, KOTOpas SIBISETCS KaTaJu3aTOpOM pPa3JioKEHHs MEPEKHCH BOJOpPOAa, U BHOBb
MPOBEPh HATMYHME KUCIOPOa TICIONIeH TyduHKOU. [IoBTOpH ONBIT, BHECS B IEPEKUCH BOAOPOAA
KyCOUYeK OYHUIICHHOTO CBIPOro Kaptodenss, B KOTOPOM COJEPKUTCS OHOIOTHMYECKUN
KaTaJn3aTrop.


http://school-collection.edu.ru/
http://www.xumuk.ru/
http://www.openclass.ru/
http://www.vokrugsveta.ru/
http://ru.wikipedia.org/wiki/

3amep3aHue BOJbl B CTEKIISTHHOM OyThUIKE.

Ilenp skcnepuMeHTa: HAOIIOAATH pacIIMPEHUE BOABI IIPU 3aMep3aHuu MaTepHaibl: CTEKJISHHAs
OyTbUIKa ¢ IPOOKOH, BoAa

Xoxa paboThl: HAJNEWTE MOJHYI OYTBUIKY BOJIBI, TUIOTHO 3aKPOWTE €€ MPOOKO M BBIHECHTE HA
0anKoH MpH HU3KOH Temmeparype Bozayxa. [Ipumedanue: UToObl OCKOJKM OyTBUIKH HE
OCTaJINCh HA OalIKOHE, IOMECTUTE OYTBUIKY B ITAKET MJIM 3aBEPHUTE B TKAHb.

BrIpanuBanue KpucTauIoB.

[{enp oKkCniepuMeEHTA: BBIPALMBAHUE KPUCTAILIOB.

Marepuansl: uncTble 0aHKM (CTakaHbl), KapaHAall, HUTKU; BOJAA, MOBAapEeHHas COJIb, MEIHbI
KYIOpPOC, KaJHifHas ¥ HaTpUEBasi CEpUTPa UITH JIFOObIE KBAaC- IIbI.

Xonx pabotsl: CHayana NpUroTOBbTE HACBHIEHHBIN pacTBOp BbIOpaHHOW Bamu coiu. B 6aHKy c
ropsyed, HO HE KWIIALIEW BOAOW HACHIIBTE IMOPLUUAMHU COJIb M PA3MELIMBAWTE 10 IIOJIHOIO
pactBopeHus. Kak TOIBKO CONb INEPECTAHET PACTBOPSTHCS, ITO 3HAUUT, YTO IPHU JAHHOU
TEMIIEPATYPE PACTBOP HACHIILEH.

[TonydyeHHblif pacTBOp Jydlle MPOQUIBTPOBaTh, TaK KaK TaM MOIYT HaXOJUTbCA HPHUMECH,
KOTOpble OyAyT MellaTh HOPMaJbHOMY NPOTEKAaHUIO MPO- Liecca KpUcTau3aluuud. BopoHky
nepes GUIbTPOBAHUEM OMOJIOCHUTE KUIISTKOM.

YacTte pacTBOpa cieiite B apyryto OaHkKy. CBepxXy IMOJIOKUTE KapaHJall, BOKPYT KOTOPOIo
o0MOTaHa HUTKa (MOXKHO K HUTKE MPUBECUTh 3aTPABKY).

Ha HuTH uepe3 HEKOTOpOE BpeMst oOpa3yercs Apy3a KpucTawioB. Eciin XOTUTE BBIPACTUTH OJHH
KpHUCTalll, TO BBIOEPUTE CaMblii NPaBWIBHBIA, a OCTaJIbHBIE OCTOPOXKHO CUYHCTUTE C HUTH,
oOcymuTe octaBimiicss kpuctawi. [logorpeiite pacTBop U 100aBbTE€ B HETO MPUMEPHO CTOJIBKO
K€ MCXOJHOIO BEIIECTBA, Kakasg Macca KpHUCTAJUIOB BbINAla, pPacTBOpP BHOBb CTAaHET
HachleHHbIM. OmycTUTE B IOJIYYEHHBIN pacTBOP OCTABJIEHHBIM BaMHM KPHCTaUl Ha HUTKE.
JlaHHYIO onepanuo MOKHO IIPOBOJIUTE HECKOJIBKO pa3s.
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