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1. ITosicHUTEJIbHAA 3aTIMCKA
3HAKOMCTBO JIETEH C BellleCTBaMU, XMMUYECKUMU SIBJICHUSIMU HAUMHAETCS €11€ B HAaYaIbHBIX Kilaccax. Kaxaplii peOeHOK 3HaKOM C Ha3BaHUSMHU ITPUMEHSIEMBbIX
B OBITY BEILIECTB, HEKOTOPBIMU MOJIE3HBIMHU UCKOMAEMBIMU U 1a3K€ OTJECJIbHBIMH XUMUYECKUMHU 3JeMeHTaMUu. OTHAKO K Havaly U3y4eHUs XUMHUH B 8-M Kiacce
MM03HABATEJIbHBIC HHTEPECHI IIKOJLHUKOB B 3HAYUTEILHOU Mepe ociadeBatot. [locnenyromiee n3ydeHrne XuMUU Ha YPOKaXx JUIsl MHOTHX y4YalllUXCsl TPOTEKaeT He
OYEHb YCIEHIHO. ITO 00YCIIOBICHO CII0KHOCTHIO MaTeprasa, HepalMOHAIbHO CIIPOSKTUPOBAHHBIMY MPOrpaMMaMu U (YOpMaIbHO HAMTMCAHHBIMU y4eOHUKAMU
o xumuu. C 1menpio GopMHUPOBAHKSI OCHOB XUMHUYECKOTO MUPOBO33PEHUS MIpeIHA3HaueHa pabodasi mporpaMma KpykKa s yJamuxcs 5-6 kinaccoB «Mup
XUMUK.
Heau u 3a1a4u XUMHYECKOT0 KPYKKa
e TO3HAKOMHUTH HIKOJBLHUKOB C MPEAMETOM XUMHUH;
e TOATOTOBHTH YUANIMXCS K U3YUCHHUIO YIEOHOTO MpeaMeTa XuMus B 8 Kitacce v ¢(hOpMHUPOBATHh YCTOWYMBBINA MMO3HABATEIBHBIN HHTEPEC K IAHHOMY
MpeIMeTy;
e DPa3BUTH NMO3HABATEIHHBIC MHTEPECHI U UHTEIICKTyaJIbHbIE CIOCOOHOCTH B MIPOIIECCE MPOBEACHUS XUMUYECKOTO IKCIIEPUMEHTA, CAMOCTOSTEIbHOCTh
NpUOOpETEeHNUs 3HaHUN B COOTBETCTBHH C BO3HUKAIOIIUMU KU3HEHHBIMU MOTPEOHOCTIMU;
e DPa3BUTh YUCOHO-KOMMYHUKATUBHBIC YMEHHS;
e (opmupoBaHue yMeHUs HAOIIOaTh U OOBACHATH XUMUUYECKUE SIBJICHHS, IPOUCXOISIINE B IPUPOE, OBITY, JEMOHCTPUPYEMBIE YUUTETIEM;
e (opmupoBaTh yMEHHE pabOTAThH C BEIICCTBAMH, BHIIOIHITH HECIOKHBIC XHMHUECKHE OITBITHI, COOTFOIATH MTPaBWIa TEXHUKH O€30TIaCHOCTH;
e  BOCIIUTHIBATh 3JIEMEHTHI SKOJIOTUYECKON KYIbTYPbI;
3aHATHS paCCUMTAHBI ISl POBEEHU pa3 B Henemto 1o 40 MuH, Bcero 34 3aHsATHS 32 YUEOHBIN TOI.
Copep:xanue 3aHITHIA TOIOUPATIOCH CIEIYIOIIUM 00pazoM:
+uUHTErpanus yaeOHoro cojepskanust (MCIOIb30BaHUE HE TOJIBKO XUMHUECKOTO COJIEPKaHMs, HO U BBEICHHE B HETO DJIEMEHTOB OMOJIOTHH, (PU3HKH,
JTUTEPATyphl, UICTOPUU U T.1.);
+yactasi cMeHa BUI0B JearenbHocTH (32 30—40 muH ot 3 110 S pas);
+#1CTI0JIH30BaHNE CAMBIX PAa3HOOOPA3HBIX OPraHU3aAIMOHHBIX (hopMm;
+#aKIICHT HA NMPAKTUYECKUE BUBI IEATEILHOCTH;
e JIJIS OTMIBITOB OTOOPAHBI 3HAKOMBIE JIJIS1 IIKOJFHUKOB BEIIECTBA, IPUMEHSEMBIE B OBITY, JKU3HH, YTO TIO3BOJISET BBISIBISTH U Pa3BUBATh CIOCOOHOCTH
y4aImmxcs K 9KCIIEPUMEHTHPOBAHUIO C BEIIECTBAMH.
+#0TKa3 OT 00s3aTeIbHBIX TOMAIIHUX 33/1aHUH;
+o0ecreueHune ycrnexa u MCUXoJIOrHueckoro kKompopTa KaxkJI0My 4jeHy KPY>KKa IyTeM Pa3BUTHS €0 JIMYHOCTHBIX Ka4eCTB MOCPEACTBOM d(PheKTHBHON U
WHTEPECHOM JIJIsl HETO AeSTENIbHOCTH, TOCTOSSHHOTO HAOMIOACHUS 32 TUHAMHUKOMN €r0 Pa3BUTHS M COOTBETCTBYIOIIETO MOOIIPEHHUS.

2. ConepixkaHue nNporpamMmmabl.

BBenenue — 2 yaca.
[enb: 3HAKOMCTBO € COJEp)KaHUEM Kypca, U3yUeHHUE CIIeUaTN3UPOBAHHON XUMUYECKON MOCY/AbI M JIAOOPAaTOPHBIX MPUHAJICKHOCTEHN, MPABUII MBIThS U CYLIKU

XMMHYECKOH MOCYIbl, n3yuyeHue npasui o Th.



Ee BennuecTBo — XUMHS: KTO OHA U I'ZI€ C HEM MOYKHO BCTPETUTHCS? XUMMSI — TBOPEHUE MPUPO/BI U PYK YETI0BEKA. XMMHMK — IIPEIAHHBIN U MOCTYIIHBIN
yaeHuK xumuu. [IpaBuna paboTsl B IKOIBHOM Taboparopuu. JlabopaTtopHas mocyaa u obopynoanue. [IpaBuina 6e30macHOCTH.

JeMoHncTpanus:

-B3aMMOJICHCTBUE PACTBOPA TUOCYNIb(aTa HATPUsI C HOJIOM;

-XHUMHUYECKHUHN XaMEJICOH,;

-XUMHUYECKas paayra.

IIpakTuyeckast padora Ne 1 JlabopaTopHoe o0opyaoBaHue u nocyza. Mzyuenue crpoeHus niameHu

JlaGopaTopus 10HOro0 XuMuKa — 12 yacos
[{enp: 3HAKOMCTBO C MPOCTEHIIMMU XUMUYECKUMU SIBIICHUSMH.
Wupukaropsl. @enondranens. Jlakmyc. Metunopanx. M3MeHeHune BeTa B pa3InYHbIX cpeaax. PacTUTenbHble HHIUKATOPHI.
Cwmecu. OnHopoiHbIe U HeoiHOpoIHbIe. CriocoOb! pazaeneHus. PuibTpoBaHue. Xpomarorpadus.
[TonsTue o kpucTainyeckux U aMop(HbIX BeniecTBax. CriocoObl BbIpaliMBaHUs KPUCTAIIIOB.
duznueckue U XuMHUYECKHe siBiaeHus. [Ipu3Haku XUMHUYECKUX peakiuil.
PactBopsl. PactBopenHoe BemectBo. PactBopurens. dakTopsl, BIusiomye Ha pacTBopeHue BemiecTs. CriocoObl PUTroToBIeHUS pacTBOpoB. [ToHsTHE 0
MacCOBOH J0JI€ pACTBOPEHHOTO BEIIECTBA. DTalbl IPUTOTOBJICHUS pacTBopa. [IpaBuia paboTsl ¢ BecaMu M MEPHBIM [IUIHH]IPOM.
CocraB Bo3ayxa. Kucnopon, ero coiictBa u npumenenue. [lomyuaem kucnopon. Kucnopon — ucrounuk xxu3au Ha 3emie. Kucinopoa-ueBuanmka. Kak
OOHAPYKUTh KUCIOPOA? YTIEKUCTBIN ra3 B BO3AYXE, BOJAE, MPOAYKTAX MUTAHUS.
JleMOHCTPAIMOHHBIH ONBIT
I'openue cBeun Ha BO3yXe
Oxkwuciienne cBexxeit kapToenbHON Ui I0JI0YHON TOJIBKU Ha BO3yXe
[Tonmy4yeHue yriekucinoro raza U3 ra3ipoBaHHOIO HANMUTKA B30aNThIBAHUEM U cOOp ra3a B BO3AYIIHBIN M1ap.
IIpakTnueckas padora
M3MeHeHne OKpacku HHAUKAaTOPOB B Pa3JIMYHBIX CPENax
OuncTka 3arpsi3HEHHON MOBapEHHOM cou
BripamuBanue KpucTauIoB NOBApEHHOU COJIN
[Ipu3Hak XMMHUYECKON peaku — BbIICJICHUE T'a3a 1 U3MEHEHHE 3a11axa
[Ipu3Hak XMMHYECKON peaKIMM — U3MEHEHHE LIBETA
[Tpu3HaK XMMHUYECKOM peaKIuu — paCTBOPEHUE U 00pa30BaHUE OCaKa
PacTBOprMBIE U HEPACTBOPUMBIE BEIIECTBA B BOJE
[IpuroToBneHue pacTBopa coiau
ITonyueHune kuciaopoa U3 NEPEKUCH BOAOPOIA
[TonydyeHue yriekucaoro raza u3 MUThEBOW COJIBI M IMMOHHOM KUCIIOTBI
OuncTKa BOALI
JlabopaTopHblii ONbIT
[IpuroroBnenue numMoHaaa
l"amenast n3BeCTh U YIIIEKUCIHBIN T'a3



[TpoxyBaHMe BBIIBIXaEMOT'0 BO3/lyXa B TPYOKY Yepe3 pacTBOp ramieHON U3BECTH.
BrinmapuBaHnue Kariu BoJibl Ha IPEIMETHOM CTEKJIE U OOHApYy>KEHUE Ha MMOBEPXHOCTH CTeKJIa Oeoro HaneTa
Onpenenenre U CpaBHEHUE COJAEPKAHUS TIOCTOPOHHUX BEUIECTB B PA3HBIX MCTOYHUKAX BOJIbI (BOJOIPOBOJ, aKBAPUYM, PEKa, MOPE, JIyXKa).

HNmenem MenpesieeBa, wiu JJom, B KOTOPOM <«GKHBYT» XMMHYECKHE 3J1eMeHThI — 4 yaca
[lesib: 3HAKOMCTBO CO CTPYKTYPOM NEPUOANYECKON CUCTEMBI XUMHUYECKUX A1eMeHTOB J[.M. MenaeneeBa, XuMHUYECKUMU JIEMEHTAMM.
Kuznb u nestensuocts .. MenneneeBa. Mcropus otkpsitus 113.
Atom. Mosnekyna. XuMUYeCKUH 3J1eMEHT. 3HaKU XUMUYecKuX 31eMeHToB. [ICXD, nepuoasl, rpynnel. OTHOCUTEIbHAS AaTOMHAsi U MOJIEKYJISIPHAs MacChl.
MaccoBas 10151 XUMHYECKOTO 3JIEMEHTA

Jomammusis xumus — 11 yacos

Lenb: u3yyeHue BeIecTB, UCIOIb3YEMbIX B ObITY; UCIOIb30BaHUE 3HAHUI XUMUU J1JIs1 IPUTOTOBJICHUS U3/IEIHM, MUIIEBBIX IPOIYKTOB, CPEJICTB TUTHEHBI,
KOCMETUKH B JIAOOPATOPHBIX YCIOBHSX.
OcCHOBHbBIE KOMIIOHEHTHI TTUIIH: KUPbI, OCTIKU, YIIIEBOAbI, BATAMHUHBI, COJIH. XUMUYECKHE SJIEMEHTHI, KOTOPhIE 00pa3yIoT MUIILY.
benku, 3HaYeHne U MpuMeHeHHe. beslku pacTUTENFHOTO U )KUBOTHOTO MTPOMCXOXKACHUS. Pacrio3HaBanne OenKoB.
XKupsl. 3HaueHne U IpUMEHEHHUE )XKUPOB (HEe TOJIbKO B muiie). [Tonb3a >KUpoB B MUTAHUU YETIOBEKA.
VYrneBojbl = yriiepoJ + Boja — He Bce Tak npocTo. Caxap — elle He 3HauuT «ciaikui». Bkyc xnebda, BepMuieny, KapToLKy, JieqeHIoB. Kak pacno3sHars caxap
U Kpaxman?
ButamMuHsl, uX poJib B IpoLeccax *KU3HEACSITEIbHOCTH.
CocraB npoaykToB nutanusd. [Tumiessie 106aBKy.
JlexapcTtBenHble npenapatsl. JJomainHss anTeuka, ee cogepxumoe. [IpaBuiia ucnonap30BaHus U XpaHeHus jJekapcTs. KauecTBeHHbIE peakIy Ha
(GyHKIIMOHATIbHBIE TPYIIIIHI.
brITOBBIE XMMUKATHI, UX KJIaccu(UKaus Ha oCHOBe puMeHeHus. [IpaBuiia oOpatieHus ¢ npenaparaMu ObITOBON XUMHUU. OTpaBiieHHEe OBITOBBIMU
XUMHKaTaMH (pacTBOp aMMHaKa, YKCYCHAs KMCIIOTa, IEPMaHraHaT Kalius, ObITOBOM Ta3, yrapHbIi ra3, MHCEKTHIIUbI, PACTBOPUTEIH, TAKOKPACOUHbIE MaTepHan
u T.11.) OKa3aHue nepBoi MOMOIIM MTPH OTPABIEHUSIX U 0KOT'aX.
A30yka XMMUYUCTKH. TeXHUKa BbIBEACHUS NATEH. [IATHOBBIBOANUTENN. Y TalleHHE KHUPOBBIX MATEH, MATEH OT ST/ U (PPYKTOB, OBOLICH U COKOB, MUIIEBBIX
MIPOJYKTOB, KPOBH, KPACKH U T.JI.
CocraB xocMmernueckux cpeacts. pH. Kinaccugukanus kKocMeTHUECKUX CPEACTB: MbLJIO, IAMITYHb, TyXH, T€JIH, JOChOHBI U JIp.
CuMraTtuyeckue YepHuiia: Ha3HaueHHUe, IPOCTEeHIINEe PEeLenThI.
CoctaB akBapenbHbIX Kpacok. [IpaBua oOpaiieHus ¢ HUMH.
IIpakTnueckas padora
OOHapyxeHue 0eJIKOB B MPOIYKTAX MUTAHUS
OobHapy>keHue yriieBoJ0B U KHUPOB B IPOAYKTAX MUTAHUSA
OO6Hapy>keHrne BUTAMUHOB B MIPOYKTaX MUTaHUS
AHanu3 NHILEBbIX TPOJYKTOB
Copepxumoe JOMaIIHEH alTeuKu
VY AMBUTENbHBIE ONBITHI C JIEKAPCTBEHHBIMH BELLIECTBAMU
OnBITHI ¢ OBITOBBIMU XUMHKATAMHU
BriBoauMm nisaTHa



NsroroBum nyxu camu
CekpeTHble YepHUIa
ITonyueHne akBapesbHbBIX KpPacoK
JlaGopaTopHbIid ONIBIT
CBopaunBaHue O0enka KypHHOTO sSiIa IPU HarpeBaHU U
CBopaunBanue 6€IKOB MOJIOKA MpHU A00aBICHUN TUMOHHOM KUCIOTHI, CIIUPTA
OxpalrBaHue CIUPTOBOrO pacTBOpa Hoja KpaxMaioM
N3mepenne pH moromux cpeacTs
YBilekaTeIbHAs XUMHSA 1JIs1 IKCIIEPUMEHTATOPOB — 5 4acoB
Caxapnas 3mest. 3Men U3 JiekapceTB. Peakuny okpamuBaHus MIaMeHH. TeXHUKA MPOBEACHUS OINBITOB.
IIpakTuyeckas pabora
[Tonyuenue dhapaoHOBBIX 3ME
Pa3snouBetHbIi (eliepBepk
XUMHUYECKHE BOAOPOCIIH
N3rorosieHue €0k U UrpyLex



3. KanengapHo-temaTnieckoe IVIaHUPOBaHUe

Tembl ypokoB Cpoku OnemenTsl cogepkanus | TpeGoBanus k ypoHio | JlaboparopHsie IIpumeyanue
MIOATOTOBKH MpakTH4ecKue padboThl
miaH | ¢pakt A P p ’
00y4armuxcs JIEMOHCTpALUs
obopynoBaHue
Beenenue — 2 yaca
1 Xumus-Hayka o Ee BennuectBo — Xumus: | 3HATh NOHATHS: JeMmoHcTpanus: Ilpezenmayus
BEILECTBAX, UX KTO OHA U IJ€ C HeHl «XHUMHS», «BEUIECTBO». | ~-B3aUMOJCICTBUE pacTBOpa| « Xumus 60Kkpye
CBOWCTBaxX U MO>KHO BCTPETUTHCA? [IpaBuna Th THOCYb(aTa HATPUS C Hacy, OUCK

MIpPEeBPAICHUSIX.

XuMusi — TBOPEHUE
MIPUPOABI U PYK YETIOBEKA.
XUMHK — OpPEJAHHBIN U
ITOCJTYLIHBIM YYEHUK
XUMUH.

HoJ0M;
-XHUMHUYECKHIHN XaMEJICOH,;
-XUMHYECKas pajayra.

«Xumusa.8»

2. 3HaKOMCTBO C [TpaBuiia paboThl B 3naTp npasuia Th IIpakTnueckas padora Ne| [lpezenmayus Kaxkne npeamersl
1ab0paTOpPHBIM HIKOJIbHOM aboparopuu. | YMeThb oOpamarbes ¢ | 1 JlJaboparopnoe «JlabopamopHoe | momaiiHero oouxoaa
o0opynoBaHUEM JlaGopaTopHas mocyna u | mabopaTopHo# ocyoi| o0opyaoBaHUE U TIOCyAa. | 0Oopydosanue» | MOXKHO MCIOIB30BAThH
obopynoBanue. [IpaBuna | u 06opyaoBaHHEM, W3ydeHnue cTpoeHus B KaueCTBE
0€30MacHOCTH. OKa3bIBaTh MEPBYIO TUTAMEHH XUMHAYECKOH TTOCYIBI
MEIUIUHCKYIO TIOMOIIb
Jlaboparopus roHOro XMMHKa — 12 yacoB
3. IlonsTie 06 WHaukaTopsl. Nmernb IIpakTuyeckasi padora Ne| Pacckas o IIpuroroBuTh
WH/INKAaTOpax ®enondranent. Jlakmyc. | mpeacTaBieHHe 2 PacTUTEIEHBIX pacT.MHINKA-TOPHI U
Metunopanx. 00 MHIMKaTOpax «3MeHeHne OKpacKu UH/IUKaTOpax MIPOBEPUTH PEAKIIUIO
H3meHeHne 1BeTa B YmeTn WH/INKaTOPOB B PAa3JIMYHBIX Cpeabl pa3IMYHbIX
pa3INYHBIX Cpeax. OTIpeNieNATh XapakTep | cpeaax» KHUJIKOCTEN
PacturensHbie CpeJibl C TOMOIIBIO
WH/INKATOPBI. WH/INKaTOPOB
4. Cioco0sbl Cwmecu. OmHOPOIHBIE U HNmern IMpakTuueckas padora Ne| Budeogunvm, Pasnenenue cmecu
paszeneHus HeoHopoaHbIe. CriocoObl| mpeacTaBJieHHe 3 9J1.OUCK Kpacurenen
cMmecen. pazzeneHusl. 0 pa3JIM4YNH YUCTOTO «OuncTKa 3arpsI3HeHHON xpomatorpadueit

OunbTpOBAHUE.
Xpomatorpadmus.

BELIECTBA U CMECH,
croco0ax pas3zeeHus
Ymers IpoBOIUTH
bunbTpoBaHUE,

HOBapCHHOﬁ COJIN»




BBITTAPUBAHUC

5. Ilonsatue o ITonsTHE O HNmernb IIpakTnueckas padora Ne| [lpesenmayus BeIpacTuth Kpucraml
KpHUCTaJlJIax KPUCTAJLINYECKUX U npeacTaBJieHHe 4 caxapa, MEJJHOrO
aMOp(HBIX BEIIECTBAX. | O KPUCTALIMUECKUX U | «BbIpammBanue Kymnopoca
CriocoOb! BbIpalMBaHus | aMOp(HBIX BELIECTBAX, | KPUCTAIIJIOB IOBAPEHHOM
KPHUCTAJIOB. crocobax COJIN»
BBIpALIMBaHU
KpHUCTAJIJIOB
¥YMerb IpoBOIUTH
IIPOLIECC BBIPAILMBAHUS
KpPHUCTAJIJIOB
6. [lonstue o dusnueckue u 3HaTh IIpakTuueckas padora Ne| [lpesenmayus, IIpoBecTu onbIT
XUMHYECKHUX XUMHUYECKHE SBIICHUS. orTianuue pusnueckux |5 ouck «["ameHne conpl
peaKkuusx. IIpu3HaKy XUMUYECKUX | SBJICHUU OT «I[Ipr3HaKk XuMHYECKOU JIMMOHHOM KHCJIOTON»

peaxkuui. [IpaBuna
YMEJIOro OIMpeaeICHUs
3aIraxa BeIeCTBa.
BzaumoneiictBue
MUIIEBON COOBI C
JIMMOHHOU U YKCYCHOH
KUCIIOTAMU U
oOpaszoBaHue
YTJIEKHUCIIOTO Ta3a Kak
MIPU3HAK XUMUYECKOU
peakuuu. Crnenbl
YTJIEKHUCIIOTO Ta3a B
xyebe, OMHAX, CBIPE,
JINIMOHAJIE.

XHUMUYECKUX
Ymetb paboTath C
pEaKTHBaMH,
OTIpEeNeNATh 3amax
BEIIIECTBA

peaxkiuu — BbIIeTICHUE ra3a
1 UBMCHCHUC

3anaxay» JlabopaTopHbIii
onbIT «[Ipurorosnenue
JTUMOHAJIA.

7. Ilpuznaku
XUMHYECKON
peakuuu —
W3MEHEHUE 1[BETA

W3menenue nsera
TBEPJOTO BEUIECTBA U
XKHUJIKOCTH (pacTBopa)
IIPU B3aMMOJICHCTBUH €T0

C ApYTUM BCHICCTBOM HJIN

IIPU HarpeBaHUU;
U3MEHEHUE OKPACKHU
MHAMKATOpa (BBITSDKKA
COKa SIT0J1) IPU JENCTBUH

YMmers onpeneniarts
XUMHYECKYIO PEaKIUIO

IIpakTnyeckas padora Ne
6

«I[Ipu3Hak XuMHU4YECKON
peakuyu — U3MEHEHUE
L[BETa»




KHCJIOTBI U COOBbI.
JeMmoHcTpanus
pacTBOpEHUS U
U3MEHEHUSI OKPACKH
6e3BogHOrO Cynbdara
MeJI1 B BOJIC.

8. [Ipusnaku
XUMHYECKOU
peakuuu —
o0Opa3oBaHHe U
pacTBOpeHHe
ocajKa

[Ipr3HaKu XMMHUYECKOI
peakuu — 00pa3oBaHue
pacTBOpEHHE OCaIKa

YMmernb onpenensiTh

XUMHUECKYIO PEAKIIUIO

IMpakTnyeckas padora Ne
7

«IIpu3Hak XuMHYECKON
peaxkuuy — pacCTBOPEHUE U
o0pa3oBaHHUE OCaTKa»
JlabopaTopHbIii

onbIT «[ amenas u3Bects +
YTJIEKUCIIBIA Ta3».
[TponyBaHue BBIABIXaEMOTO
BO3J/lyXa B TPYOKY uepe3
pacTBOp ranieHol U3BECTH.

9. IlonsTue o PactBopsl. PactBopennoe | Umeth IpaxkTnyeckas padora Ne| Jluck [IpoBeputs BelecTBa
pacTBopax BEILECTBO. PacTBOpUTEIND. | MpeAcTaB/IeHHE 8 «PacTBOpuMBIE 1 Ha PaCTBOPUMOCTbH B
@DaxTOophl, BIUSIOLIUE HA | O PacTBOpax, crmoco0ax | HepacTBOPUMBIE BEIIECTBA BOJIE
pacTBOpPEHUE BELIECTB. WX IPUTOTOBIICHHUS. B BOJIE»
CriocoObl IPUTOTOBNIEHUS| YMeTh ONPeesiTh
pacTBOpPOB. PacTBOPUMOCTH
BEILECTB, TOTOBUTH
pacTBOPHI
10. ITonsiTre 0 MaccoBoM HNmetsn IIpakTuyeckast pabora Ne
[Ipurorosnenue J10JI€ PaCTBOPEHHOIO NnpeACTABJICHUE 9 «[IpuroroBnenue
pacTBopa Macco - BelIeCTBa. DTarlbl 0 MaccOBOH J0JIe pacTBopa CoIm»
00BEMHBIM IIPUTOTOBJICHUS PacTBOPEHHOIO
crocoo6om pactBopa. [IpaBuia BEILIECTBA.

paboThI C BeCaMH U
MEPHBIM ITHTHHAPOM.

YMmerh pacCUUThIBATh

Maccy (00Bem)
KOMIIOHEHTOB,
paboTathb ¢ Becamu,

MCPHBIM NUJIIMHAPOM,

MIPOBOJIUTH MTPOIIECC
pacTBOPEHMUS




11. CBoiictBa u
MIPUMCHCHHE
KHCITIOpOJIa

Cocras Bo3ayxa.
Kucnopon, ero coiicta
Y TIPUMECHEHHUE.
[Tomryuaem KucCIOpOSI.
Kucnopon — ucrounuk
JKU3HU Ha 3emiie.
Kucnopoa-sesuanmka.
Kak oOHapyxuTh
KHCJIOPOJ?

3HaTh, UTO BO3AYX —
3TO CMECH T'a30B;
cBOiicTBa U 00nacTu
IPUMEHEHUS
KHCIIOpO/1a.

Ymers:

ITonyyaTs xucIOpOa U
JIOKa3bIBaTh €r0
HaJIMyue

JleMOHCTPAUMOHHBIH
onbIT «['OpeHne cBeyn Ha
BO311yXe», «OKUCIEHUE
CBeXel KapToheabHON WIn
S10JI0YHOM JTOJIBKU HA
BO3J1yXe»

IIpakTnyeckas padora Ne
10 «ITonyuenue KuciIopoa
13 NIEPEKUCH BOJIOPOIa»

Juck

12. CBoiicTBa u
MIPUMEHCHHE
YTJIEKHUCIIOTO Ta3a

Yrnekucinelii ra3 B
BO3JIyX€, BOJIE,
MPOJIYKTaX MUTAHUS

3HaTh:

- TIOHSITHUS «HOHBI»,
«XUMHUYECKAs CBI3DLY,
- ONIPEACIIATH THII
XHUM.CBSI3H B
COeIMHEHNH

JleMOHCTPAUMOHHBIN
ONBIT «YTJIEKUCIIBIH Ta3
JImmonama JIumoHageIgay
— TOJTyYeHHUE YTIIEKUCIIOTO
ra3a u3 ra3upoOBaHHOTO
HAIIUTKa B30AIThLIBAHUEM H
cOop raza B BO3yLLIHBIH
map.

IIpakTnyeckas padora Ne
11 «ITonyuenue
YIJIEKUCIIOTO Ta3a u3
UTHEBOU COJBI U
JIMMOHHOM KHCIOTBI.

Juck

13. Yynecnas
JKHUIKOCTh — BOJIA.

CaoiicTBa BOJBI.
ArperatHoe COCTOSIHUE
BOJIBI TIPY OOBIYHBIX
ycnoBusx. Boma B
npupone. Kpyrosopor
BOJIbI. PasHOBUIHOCTH
BOJIbL: TIPECHAsA, COJICHAs,
MUHEpaibHasi, TUTHEBAs,
MOpCKasi, peuHasi.

Ymers:

- IPOBOJUTH
MPOCTEUILNN aHAIIU3
BOJIBI;

O4YnIIaTh BOAY OT
npumecen
OTCTaBaHUEM WJITU
buIbTpOBAHUEM.

JlabopaTopHble

onbIThI «BeImapuBanue
KaIuti BOJBI Ha
MIPEMETHOM CTEKIIEC U
oOHapy’KeHHe Ha
MOBEPXHOCTH CTEKJIa
Oeoro HajaeTay,
«Omnpenenenue u
CpaBHEHHE COJEPKAHUS
MOCTOPOHHUX BEIIECTB B
pa3HBIX HCTOYHHUKAX BOIbI
(BOIOTIPOBO/I, aKBAPUYM,
peka, Mope, Jyxa)».

Ilpezenmayus,
ouck




14. Ouncrka OuucTka 3arps3HEHHON | YMeTh: IIpakTuyeckas pab6ora Ne
3arps3HEHHOM BOJIbI: (PHITBTpOBaHUE, OYHINATH BOJY OT 12 «Ouuncrtka BOILD
BOJIBI BhITIAPUBAHUE, npumecei

JTUCTHILISIUS. OTCTaMBaHUEM WU

O6e33apakuBanue BOJbL. | puabTpoBaHUEM.

HNmenem MenneneeBa, uin J{om, B KOTOPOM «OKMBYT» XMMUYECKHE 3JIEMEHTHI — 4 yaca
15. XKusnHb n Kusnb u gesrenbHocts | UMeTh Ilopmpem J].H.
EeITeNbHOCTD J.1. Menneneena. npeAcTaBJIeHue Menoeneesa,
J.1. MenneneeBa Ucrtopus otkpseitus [13. | o nepuoguyueckom npeseHmayus,
3aKOHE. Gunom, [ICXD

16. ITlousarue o

AtoMm. Mornekyia.

YMeTh: HaXOIUTh

Urpa «Haiigu snemenT»

TICXD, 3azaoxku

CocTaBuUTh 3arajiKy,

XHMHYECKOM XHUMHAYECKHUM 3JIEMEHT. XHUMHYECKHE 3JIEMEHTEI 00 s1emenmax mapajsl U T.1. O
3JIEMEHTE 3HaKU XUMUYECKUX B Tabnuie J. 1. XUMHYECKUX
aneMeHToB. IICXD, MenpeneeBa Io 3HaKaM 3JIeMEHTax
MIePHOIbI, TPYIIIIHI. WK Ha3BaHUSIM,
HOMEpaM MOPSIKOBBIM,
TPy, NEPUOI0B
17. OTHOCUTENbHAS aTOMHASA | YMeTh HaXOIUTh 110 1ICX5
OrHocuTenpHas Y MOJIEKYJIIpHAsi MacChl | Tabiuiie
aToMHas 1 OTHOCHUTEJIbHYIO
MOJICKYJISIpHAS aTOMHYIO Maccy,
MacChl BBIYUCIISATH
OTHOCHUTEIIbHYIO
MOJIEKYJIIPHYIO Maccy.
18. Pemrenne MaccoBas 10is YMeTb HaXOIUTh TIcxo

3aaa4 C
HUCIIOJIB30BaAHHUEM
IIOHATHUA
«MaccoBas 10
XHUMHUYECKOI'O
OJICMCHTAa»

XUMHUYECKOI'o 3JICMCHTA

MacCCOBYIO OOJIO
XHUMHYCCKOI'O
OJICMCHTA.

Jomamssist xumust — 10 gacoB




19. OcHoBHBIE OcCHOBHBIE KOMIIOHEHTHI | YMeTh: IIpakTnueckas padora Ne| [lpesenmayus
KOMITOHEHTHI MTUTITA: KUPBI, OCIKH, Ha3bIBaTh OCHOBHBIC 13 «O0HapyxeHne 0eIKoB
nuiy. benku. YTJIEBO/IbI, BATAMUHBI, KOMITOHCHTBHI ITHIIU B MIPOJYKTAX MTUTAHUS)
coJii. XUMHYECKUE JlaGopaTropHbIii
AJIEMEHTBI, KOTOpBIE onbIT «CBOpaunMBaHue
oOpa3yroT nuiy. benku, Oenka KypHHOTro siia npu
3HaUEHUE U IPUMEHEHHE. HarpeBaHUNY,
benku pactuTenbHOro U «CBopaunBaHue OEJIKOB
’KUBOTHOT'O MOJIOKA IIPpU A0OABICHUN
MIPOUCXOXKICHUS. JTUMOHHOM KHUCIIOTHI,
Pacno3naBanue OeJKoB. CIHPTAay.
20. OcHOBHBIE Kaxue mpoayKThl Ymersb: IIpakTuyeckasi padora Ne| /Ipezenmayus
KOMITOHEHTHI MUTAHUS COAepKaT -onpenesaTh okcusl U | 14 «OOHapyxeHue
iy, JKupsl u KUpBI? 3HAYCHUE U BOJIOPOJHBIC YIJIEBOJIOB U JKHUPOB B
YTJIEBOIBI. MPUMEHEHHUE KUPOB (HE | COCAMHEHHS, MPOJYKTAX MTUTAHUSD)
ToJIbKO B nuiie). [lonp3a | -Ha3pIBaTh OKCUIBL, JlabopaTopHbIii ONIBIT
JKUPOB B TUTAHUH -OMpeeNsTh TUI «OkparnBaHue
YeJI0BEKa. OKCHAA CIIUPTOBOTO pacTBopa iloaa
VYrneBoabl = yriepos + Kpaxmajiom».
BOJIa — HE BCE TaK MPOCTO.
Caxap — ele He 3HaYUT
«cnmaakui». Bkyc xneba,
BEPMHUIIIEITH, KAPTOIIKH,
nenennos. Kak
pacrno3Harhb caxap u
Kpaxman?
21. OcHOBHEBIE BurtamuHssl, X poJib B HNmern IIpakTuyeckas pabora Ne
KOMITOHEHTBI mpoiieccax npeacrasjenue o poir| 15 «O0GHapykeHue
nuiy. ButraMuHsI. KUZHEJEATEIIbHOCTH. BUTAaMUHOB, MIPaBWJIaX | BUTAMUHOB B POAYKTAX
WX IPUMEHEHUS TTATAHUS)
22. Ananus CocraB npoayKToB Ymers: IIpakTnueckas padora Ne| [lpesenmayus IIpuHecTH STUKETKH OT
MPOJTYKTOB nutanus. [Iumespie [IpoBoUTH 16 «AHanu3 MHUIIEeBHIX MIPOIYKTOB TTUTAHUS
MUTaHUS T00aBKH. MPOCTEHIINN aHAIN3 MPOJTYKTOB»
MIPOIYKTOB TTUTAHUS
23. Ilonsrue o JlekapcTBeHHBIE HNmernb IIpakTuyeckasi pabora Ne| /Ipezenmayus [IpoananusupoBarh
JIEKapCTBEHHBIX npenaparsl. JloMamHsas | mpeacTaBJieHUE O 17 «Conepxumoe COJIEPIKIMOE

npernaparax

arTC4uKa, €€ COACPIKNUMOC.

COZEPIKUMOM

JIOMAaIlTHEeW alTeuKu»

JIOMaIlIHEH alTeYKu




IIpaBuna uCnoIb30BaHUs
Y XpaHECHMS JIEKAPCTB.

JOMAIITHEH anTeuKH,
MpaBWIax XpaHEHUs U
MIPUMEHEHUS JIEKAPCTB

24.Y nMBUTENBHBI KauectBennsle peakuuu | Umersb IIpakTnueckas padora Ne| [lpesenmayus
OIIBITHI C Ha (DyHKI[MOHAJIbHBIE NpeACTaBJIeHHe O 18 «Y nuBuTENBHBIE ONBITHI
JIEKapCTBEHHBIMU IpyHIbI KaueCTBEHHBIX C JIEKQpCTBEHHBIMU
BEIIECTBAMU peaKkuusIx Ha BEIIECTBAMM
JIEKapCTBEHHbIE
npenaparsl

25. beITOBBIE XMMHKATHI, X | 3HATH IpaBUIIaA IIpakTnueckas padora Ne| [lpesenmayus [Ipoananu3upoBarsb
3HAaKOMCTBO C KJaccu(uKkanus Ha oOpaleHus ¢ 19 "OnbITbI ¢ OBITOBBIMU IIpaBUJIa XpPaHEHUS
OBITOBBIMU OCHOBE IPUMEHECHHUS. npenapatamu ObITOBOH | XuMukaramu'" IIpenapaToB ObITOBOM
XMUMUKaTaMH [TpaBuna oOpaieHus ¢ XUMHUHU XUMHUU

npenaparamu ObITOBOM YMeTb OKa3bIBaTh

xumuu. OTpasieHue HEPBYIO OMOLIb MPH

OBITOBBIMU XMMHUKATaMH | OXOTraX, OTPaBICHUSIX

(pacTBOp aMMHMaKa,

YKCYCHasl KHCJIOTA,

HepMaHraHat Kajus,

OBITOBOM ra3, yrapHblii

ra3, MHCEKTHIIUIBI,

pPacTBOPUTEIH,

JIAKOKPACOYHbIE

MaTepuai U T.11.)

Oxka3anue nepBoi

MOMOIIH TTPU

OTpaBJICHUSIX U OXKOTax.
26. A30yka A30yKa XHMUHCTKH. Nmers IIpakTuyeckas padora Ne| /Ipezenmayus
XUMYHUCTKH. TexHuka BBIBEICHUS npeacrabJjieHne 00 20 "BeiBogum msiTHA"

IISITEH.
[IATHOBBIBOAUTEINH.

VY nanenue :KUpOBbIX
ISTEH, MATEH OT ATOJ U
(bpyKTOB, OBOIIEH U
COKOB, MUIIEBBIX
IIPOJYKTOB, KPOBH,
KpPacKu U T.J.

yJIaJIeHUH KUPOBBIX
ISITEH, TISITEH OT SITOJT U
(bpyKTOB, OBOILEH U
COKOB, TTHIIEBBIX
IPOAYKTOB, KPOBH,
KpacKu




27. 3HaKOMCTBO C Cocras cpeacts. pH. Nmers IIpakTuyeckas padora Ne| /Ipezenmayus N3smeputsb cocras
KOCMETHYECKHUMHU Knaccudukanmst npeacrapjieHue oo 21 "V3rotoBuM Iyxu MOIOIIIUX CPEJICTB C
CpeacTBaMH KOCMETHUYECKUX CPEJCTB: | YAAIEHUN KUPOBBIX camu" IIOMOUIbIO
MBLIO, IIAMITYHb, 1yXU, | MSATEH, MATEH OT sArof U | JIaGopaTopHbIi pacTUTENbHBIX
T'eJd, JIOCbOHBI U JIP. bpyKTOB, OBOIICH U onbIT «M3mepenue pH HHIUKATOPOB
COKOB, MUIIEBBIX MOIOIIMX CPEJICTBY
MPOJIYKTOB, KPOBH,
KpacKu
28. Ilonsitue o CumnaTtuyeckue Nmernb IpakTnyeckas padora Ne
CUMITaTUYECKUX YepHUJIA: Ha3HAUYCHHE, NnpeacTaBJIeHUE O 22 "CekpeTrHble yepHmuia"
YepHUIax MPOCTEHIINE PeLenThI MPOCTEHIINX perenTax
MIPUTOTOBJICHUS YCPHUIT
29. Cocras CocraB akBapebHBIX HNmernb IIpakTuyeckas pad6ora Ne
aKBapeJIbHbIX kpacok. [IpaBuna npeacTaBJeHHe O 23 "llonyuenue
Kpacok oOpallleHus: C HUMH. COCTaBE€ aKBapeJbHBIX | aKBapeIbHBIX Kpacok"
Kpacok
YBnekaTenbHas XUMUS 7151 SKCIEPUMEHTAaTOPOB — 5 4acoB
30. U3roToBnenue CaxapHas 3mest. 3Men U3 | 3HaTh IIpaBUiIa IIpakTuyeckas padora Ne| ucmpykyuu

(hapaoHOBBIX 3MeH

JIEKapCTB.

31. 3HaKOMCTBO C
peaxkuusaMu
OKpAaIlluBaHUs
IUTAaMEHHU

Peaknnn oxpammBanus
nameHu. TexHuka
IIPOBE/ICHUS OIBITOB.

32. Bogopocinu B
Ko0J10€

Metoauka IMPOBCACHU A
OIIbITa

33. XumMnueckum
HOBBINA TOJ

Meronvka npoBeneHus
OIITOB

oOpartieHus ¢
peakTUBaMu

Ymers oOpaiarbes ¢
nabopaTopHOil mocynoit
1 000pyJI0BaHUEM

24 "llony4enune
(dapaoHOBBIX 3Meii"

IIpakTnyeckas padora Ne
25 "Pa3HOLBETHBII
¢etiepepk”

IIpakTyeckas padora Ne
26 "XumMnyeckue
BoJopocin"

IIpakTHyeckas padora Ne
27 "UsrotoBnenue
XUMHUYECKHX €JI0K U
urpymex"




34. Utorosoe [TogBeneHue UTOroB
3ansaTue «Ee paboTHI KPYyKKa.
BEJIMYECTBO AHKeTHpOBaHUE
XUMUS»

4. TpeGoBaHusl K YCBOCHHMIO Y4eOHOI0 MaTepHuaJia
Yuawuecs oondcnol 3namo:
- MECTO XMMUU CPEIH €CTECTBEHHOHAYUHBIX JUCLMILIUH
- OCHOBHBIE METO/Ibl U3YUYEHUS €CTECTBEHHBIX HAyK: HAOJIIOJIEHHE, MOJEITUPOBaHHE, SKCIIEPUMEHT
- IPU3HAKU XUMHUYECKUX PEAKLIUN U YCIOBUS UX IPOTEKAHUS
- BEIIECTBa, HaubOoJIee YaCTO UCIOJIb3yEeMbIE YEIIOBEKOM B PA3JIMYHBIX 001acTsaX (ObITY, MEAULIMHE, CEILCKOM X035IICTBE, CTPOUTENLCTBE, Nap(OMEPUH U Ap.),
1 DKOJIOTUYECKUE MOCIEICTBUS UX IPUMEHEHHUS.
Yuawuecs oonorcnvr ymems:
- oOpamarbcs ¢ 1a00paTOpHBIM 000PYAOBAHHEM, COOJIOIATh MTPaBHiIa TEXHUKH O€30MTACHOCTH MPU BBIITOJHEHUH PAKTUIECKUX pabOT U JOMAITHETO
JKCIIEPUMEHTA
- IPOBOAUTH IPOCTEHIINE UCCIIEIOBAHNS CBOWCTB BELIECTB
- HCI0JIb30BaTh METO/ HAOII0ACHUS MPU BHIIOJHEHNUHU PA3JIMUHBIX BUJIOB IPAKTUYECKHUX 3aaHUI
- 0OPMIISITH PE3yAbTAThl HAOIIOCHHUI U IPOBEJICHHOTO SKCIIEPUMEHTA
- UCTIOJIH30BATh MPUOOPETEHHBIC 3HAHUS M YMEHUS B IPAKTUYECKON eI TETbHOCTH U TIOBCETHEBHON KU3HU
- paboTaTh MHIUBUAYAJIBHO, B 1apax, IPyMIax, UCHOIb3ys NOJyUEHHbIE 3HAHUS
- 00s1aaTh HaBbIKaMU Pa0OTHI C pa3TUYHBIMU BUAMU HCTOYHUKOB MH(OpMaIUU: IUTEpaTypoH, cpeacTBamu IHTepHETa, MyJIbTUMEAUMHBIMU TOCOOUSMHU.
O:xupaembie pe3yabTaThl
Yuawueca oonscuot 3namo:
npasuia Th npu paboTte B XMMHYECKOH J1abOpaTopuH;
e  OIEpalMH XMMHYECKOTO IKCIIEPUMEHTA;
e YCTPOMCTBO MPOCTEHIINX XUMHUECKUX TPUOOPOB;
e  OTJIMYUTENIbHBIE PU3HAKK BEIIECTB U PU3NYECKUX TeN; PU3NUECKUX U XUMUYECKHUX SBJICHUI;
e  BElIECTBa, HanOOJIEE YaCTO UCMOJIb3yeMbI€ YEIOBEKOM B Pa3JINYHBIX 001acTAX (ObITY, MEAULIMHE, CEILCKOM XO035CTBE, CTPOUTENLCTBE, Nap(oMepun U
1p.), U SKOJIOTMUYECKHE MOCIEACTBUS UX PUMEHEHUS
Yuawueca oonscnor ymemon:
e oOpamarscs ¢ JIabopaTOpHBIM 000PYAOBAHHEM, COOIIOIAThH ITPaBHiIa TEXHUKH 0€30MaCHOCTH MPH BBITIOJHEHUN MPAKTUUECKUX PaObOT U JOMAIITHETO
JKCIIEPUMEHTA;
e  HCIOJB30BaTh METO/1 HAOJIOIEHUS TIPY BBITIOJHEHUH PA3IMYHbIX BUOB MPAKTUUYECKUX 3aJaHUI
e HarpeBaTh BEIIECTBA, IPOBOAUTH (PHIBTPOBAHHUE U BHIIAPUBAHHUE;
e IIPOBOJUTH IIPOCTEUIINE UCCIETOBAHNS CBOMCTB BEIIECTB
e 0pOpPMIIATH pe3yabTaThl HAOIIOJEHUN U TPOBEACHHOIO SKCIIEPUMEHTA
e yMETh BBIOMpATh CIIOCOO pa3eieHusl CMeCeil Ha OCHOBAHHMH 3HAHUN O Pa3JIMuMU CBOWCTB BEIIECTB;




e TOTOBUTBH BOJAHBIC PACTBOPHLI;
e PpacCrio3HaBaTb KHMCJIOThI U mET0YH HHIUKaTOpaMu

e HCIIOJIB30BaTh IPUOOPETEHHBIE 3HAHUS U YMEHHUS B IPAKTUUECKON JESITEIbHOCTH U IIOBCEIHEBHOM KU3HU
e paloTaTh MHIUBUAYAIBHO, B 1apax, IPYyIMIax, UCHOIb3ys NOIYyYCHHbIE 3HAHUS
e 00nanaTh HaBBIKAMH PaOOTHI C PA3TMYHBIMUA BUAAMHU HCTOUHUKOB HH(OPMAIIMH: JIUTEPATYPOH, cpeacTBaMu HTepHEeTa, MyIbTUMEAHNHHBIMU

IIOCOOMSIMHU.

5. YueOHO-MeTOAMYECKOE 00€ecIIeueHue

AHKETHI.
MeToauKy BBITTOJIHEHHSI IPAKTHYECKUX padoT.

Awnh e

O6opy0BaHNE U PEAKTHBBHIL:

WHCTpYKIMOHHBIE KAPTHI 110 BHITOJHEHUIO TPAKTUIECKUX PadOT.

IIpakTHyeckas padora

OO0opynoBaHue U peakTUBbI

[IpakTuueckast padora Ne 1 «3HakOMCTBO ¢ 1a00PAaTOPHBIM
000pYJIOBaHUEM U PEAKTUBAMM

JlabopaTopHoe o0opyaoBaHue

[TpakTuueckas pabota Ne 2 «/3MeHeHne OKpacku UHIUKATOPOB B
Pa3IUYHBIX CPEeaaxX»

PacTBopbI KUCIOT, 1IEI0Yei, CTUPaIHLHOTO MOPOIIIKA, MULIEBOHU cOoMbl, peHondTanenHa,
METHJIOBOTO OPaH>KEBOT0, JIAKMYCA; YaiiHas 3aBapKa.

[TpakTuueckas padora Ne 3 «OuncTka 3arpsi3HEHHON MOBAPEHHOM
COJIN»

3arp;13HeHHa$[ IMoBapCHHas COJIb, XUMHUUYCCKUEC CTAKaHbl, BOPOHKA, CIIMPTOBKA,
BBIITApUTCIIbHAA YalllKa, CTCKIIIHHAA IMaJlovkKa, q)HJII)Tp.

[IpakTuueckas padorta Ne 4 «BpipaniyBaHie KpUCTasIOB IOBAPEHHON
COJIN»

HOBapeHHaSI COJIb, XUMHNYCCKUC CTAKaHbI, CTCKIIAHHAA IMAJIOUKa, HUTKA, 3aTpaBKa,
ropsa4as BoJa, Ta6n1/1ua ((PaCTBOpI/IMOCTB BC€IICCTB B BOJACH, rnay6ep0Ba COJIb

ITpakTruyeckas padora Ne 5 «IIpu3Hak XUMHUYECKOH peakiuu —
BBIJICJICHHE I'a3a U U3MEHEHHUE 3a1axa»
JlaGopaTopHbliil onbIT «IIpUroToBIEHNE JIUMOHAAY.

KapOonar Hatpusi, Mel1, COsiHasi KUCIIO0Ta, COJIb aMMOHUS, TUAPOKCU]] HATPHUS,
CIIUPTOBKA

[IpakTuueckas padora Ne 6
«I[Tpu3HAK XUMHUECKON peaKkluu — U3MEHEHHE 1IBETa

Counn xene3a, KpacHas ¥ JKeJlTasi KpoBsiHasi COJIb, POJIaHU]L Kalus, CyibdaTr Meay,
T'MJPOKCHUT AaMMOHUS

[IpakTuueckast padora Ne 7«IIpu3Hak XMMHUECKON peakluu —
pacTBopeHue U 00pa30BaHUE OCAKA»

JlabopatopHslii onbIT «l aneHast U3BECTh + YIIIEKUCIBIN ra3y.
[TponyBaHMe BBIIBIXa€MOT'0 BO3/lyXa B TPYOKY Uepe3 pacTBOp
ralieHoN N3BECTH.

Cynbdat Meau, THAPOKCU] HATPUS, HOIH]T KaJTusl, alleTaT CBUHIIA, M3BECTKOBAsI BOJIa,
OapuToBas Boaa

ITpakTryeckas padora Ne 8 «PacTBopuMBIE U HEPACTBOPUMBIE
BEIIECTBA B BOAE»

Paziauunbie BC€IICCTBA, BOAAd, XUMHYCCKHEC CTAKaHbI, CTCKIIAHHBIC ITAJIOUYKH

[TpakTrueckas padota Ne 9 «IIpuroroBieHne pacTBOpa COTH

Becsl, pasHoBechl, coilb, BOJA, CTaKaHbl, BOPOHKA, MEPHBIN IWJIMHJP, CTEKJISTHHAS
rmajouka




[TpakTuyeckas padora Ne 10 «IlonydeHue Kuciopoa U3 NepeKucH
BOZOPOJA»

JIeMOHCTpallMOHHBIN ONBIT «I OpeHHe CBEYH HA BO3IYXEM,
«Oxucnenue cBexer kaproheabHON WK S0J0UYHON TOIBKH Ha
BO3JIyXE»

5% pacTBOp NEPEKUCH BOJOPOAA, TMOKCHU]I MapraHiia, Ty4nuHKa, CIUYKHU, CBeYa

[Tpaktuyeckas padora Ne 11 «Ilomydenue yriekucioro rasa u3
IIUTHEBOM COABI U INMOHHON KHCIOTBD.

JIeMOHCTpallMOHHBIN OMBIT «Y TJIEKUCIIBIM ra3 JInMoHana
JIumoHagpI4a» — MONYYEHHUE YTIIEKACIOrO ra3a U3 Ta3upOBaHHOIO
HaNMTKa B30AITHIBAHUEM M cOOp ra3a B BO3YIIHBIN 1Iap.

[TutheBas cona, TMMOHHAS KHCIIOTA, METHIIOPAHK, PeHOIPTAICHH, Ta3UpOBaHHAS BOJIA,
BO3/TYILIHBINA HIAPUK

JlaGopaTopHbie onbIThl «BhITapuBaHue Karuid BOJIbI HA TIPEJAMETHOM
CTEKJIC M OOHAPYKEHHME Ha MOBEPXHOCTH CTEKJIA OeJI0ro HajleTay,
«OrmpeeneHne U cpaBHEHUE COAEPKAHMSI TOCTOPOHHUX BEILIECTB B
pa3HBIX UCTOYHHUKAX BOJBI (BOJAOIIPOBOI, AKBAPUYM, peKa, MOPE,
TykKa)».

Bopna 13 pa3HbIX HICTOUHUKOB, IPEIMETHOE CTEKIIO (BBIAPUTEIbHAS YALIKA),
CIIUPTOBKA, IPOOUPKOJEPKATEND

[IpakTrueckas padora Ne 12 «Ouucrtka BOJbI»

3an$I3HeHHa$[ BOJa, XUMHUYCCKUC CTaKaHbl, BOPOHKA, CIIMPTOBKA, BBIIIAPUTCIIbHAA
qJalika, CTCKIIsIHHAas 11aJ104Ka, (I)I/IJ'IBTp.

[Tpaktuueckas pabota Ne 13 «OOHapyxeHHE OEIKOB B MPOIAYKTaX
MTUTAHUS

JlaGopaTopuslii onbIT «CBOpaunBanue Oenka KypHHOTO Sl IPU
HarpeBaHumn», «CBopaunBaHue O0EJIKOB MOJIOKA MPHU J00aBICHUN
JINMOHHOM KUCIIOTBI, CITUPTA.

benok kypuHoro siiiia, OpoayKThl, cojiepKalinue OeinKu, KOHIIEHTPUPOBaHHAas! a30THas
KHCJIOTa, PaCTBOPHI CyiIb(ara Meu, THAPOKCHIA HATpus, alleTaTa CBUHIIA, CIIUPTOBKA,
pOOUPKHU

[IpakTuueckas padota Ne 14 «OGHapyKXeHHE YTIEBOIOB U JKUPOB B
MPOAYKTaX MUTAHUS

JlaGopaTopHbIi ONIBIT

«OKpalmyBaHie COUPTOBOIO pacTBOpa HoJla KpaxmMaioM.

[TponyKTsl, copepxkalye TIIF0K03y U )KUPBL, PACTBOP IIIIOKO3bI, Cylbdara Meau,
T'MIPOKCUIA HATPHsl, HUTpaTa cepedpa, TMIPOKCHIa aMMOHUS, CIIUPTOBKHU, TPOOUPKU

[IpakTuueckast padora Ne 15 «OOHapy)eHHEe BUTAMUHOB B IPOAYKTAX|
MUTAHUS

650K, PpyKTOBBIE COKH, PACTBOP IIEpMaHIraHaTa Kajaus

[IpakTuueckas padora Ne 16 «AHamu3 NUIIEBBIX MPOYKTOB

OTHUKETKH OT MUILEBbIX TPOAYKTOB, MPOAYKThI, KOHLIEHTPUPOBaHHAsI a30THAs KUCJIOTA,
pacTBOpHI cynbdaTa MeaH, THAPOKCHIA HATPHS, alleTaTa CBUHIA, CIUPTOBKA,
POOUPKH, HUTpaTa cepedpa, THIPOKCHIa aMMOHHUS, CHIUPTOBKH, PACTBOP
IIepMaHra”ara Kajaus

ITpakTryeckas padora Ne 17 «Copepkumoe foOMaIIHEH anTeuKm»

AHTC‘-II(E[, O6paSI_IBI JICKAPCTBCHHLIX MPCTIapaTOB

[IpaxTuueckast padora Ne 18 «Y nuBUTENbHBIE OIBITHI C
JIEKAPCTBEHHBIMU BEIIECTBAMU»

JlexapcTBeHHbIE MpenapaThl U PEaKTUBBI ISl KAUECTBEHHOTO aHajn3a (B 3aBUCUMOCTHU
OT IIPEnapaToB)

[TpakTrueckas padota No 19 "OnbITel ¢ OBITOBEIMUA XUMHUKATAMH'"

BrITOBBIE XUMHKATHI, (PEAKTUBHI B 3aBUCHMOCTH OT aHAJTM3UPYEMOTO TIpernapara)




[TpakTuyeckas padora Ne 20 PactBops! THOCYNB(aTa HATPHSL, Kpaxmalia, TUMOHHON MJIM aCKOPOMHOBOI KHCIIOTHI,

"BpiBoguM msTHA" ropsiyasi ¥ X0JIOJHas BOAA
[IpakTrueckas padorta Ne 21 "M3roroBum ayxu camu" [TpoOupku ¢ mpoOKamMu, CHUPT ITUIIOBBIA, CBEKECOPBAHHBIC JICTIECTKH PO3bI, CAPCHH,
Jlaboparopusriii onbiT «M3Mepenne pH Morommx cpecTsy» (UaNKU | T.1I., TUCThSI TOTOJS, MAXy4Yeil repaHu, KOPKHU JIMMOHA U aneJIbCHHA, XBOSI

COCHBI, €JIH, IUXTHI.
PacTBOpBI MOIOIIKX CPENCTB, MHIAUKATOPHI

ITpakTrueckas padota No 22 «CekpeTHbIC YEPHIIIA» Bona, pactBop 1oja B MOJMCTOM KaJuU U COJISTHOM KUCJIOTE, paCTBOP Kpaxmasa

ITpaktuyeckas pabora Ne 23 «llogydeHne akBapeIbHBIX KPACOK» OxcuJl AJIFOMUHMSL, «1IBETHBIE) PACTBOPBI

[Tpaktuyeckas padora Ne 24 "Tlony4yenue dpapaoHOBBIX 3Meit" Caxap, nuTheBas coja, IeCOK, CIIUPT, IUXPOMAT KaJlus, HUTPAT HaTpus, AUXpoMaT
aMMOHUSI, HUTPAT aMMOHHS, JIEKAPCTBEHHBIE NpenapaThl

[TpakTryeckas padora Ne 25 "PaznouBerHsbii (eiiepBepk” HutpaTsl HaTpHs, TUTHUS, KK, KaJbIHs, OapHsi, MEIH, TIOJIOCKU (PHIBTPOBAILHON
Oymaru

[IpakTuueckas padora Ne 26 "Xumuueckue Bogopociau” Kanuenspckuil ke, Koj0bl, KpUCTAIUIBI OKPALLIEHHBIX COJIEH

ITpakTuyeckas padora Ne 27 "HM3roToBineHue enok U Urpymex" ben3oiiHas kucnoTa, BETOUKH €11 UM COCHBI, HUTKH, TpadapeThl, HACHIILICHHbIE

pacTBOpPHI COJIEH
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7. IIpujioxkeHne K nporpamMmme
N3y4yeHne cTpoeHHs IVIAMEHH CBEYH.

Llenb SKCTIEpUMEHTA: U3YYUTh CTPOCHHE IIJIAMEHH CBEYH.

Marepuanbl: CBeva, CIIMUKH.

Xo paboThl: 3aKTI'H CBeUy, BHUMATEIbHO PACCMOTPU CTPOSHUE IJIAMEHH CBEUH, BBIJICIUB B HEM TPH YaCTH: BEPXHIOIO, CPETHIO U HUKHIOK. BHecH mo
ouepeu B KaXIYI0 9acTh IJIAMCHH HE3KKEHHYIO CIIMYKY U OTMETh Yepe3 CKOJIBKO CEKYH/] OHa 3aropuTcs. Cemnail BBIBOABI O TEMIIEpAType Kak10i 4acTh
IJTAMEHHU.

3apucyii CTpoeHUE TIIAMEHH U 3aIUIIN CACTaHHbBIC TOOOU BHIBOIBI

Xpomatorpadus — cnnocod paseeHHs1 OTHOPOJAHBIX OKPALIEHHBIX CMeCei.
Llenb SKcTIepuMeEHTa: OMPOOOBATh CIIOCOO OyMaXkHOI XpoMaTorpapuu
Marepuaibl: KyCOK (MIBTPOBAIBHON OyMaru, 4epHua.
Xoz pabotsl: 1 cnoco6. Bo3zbMu Kycok GuIIbTpOBaJIbHOW OymMaru (MOKHO BOCIIOJIb30BaThCs IPOMOKAILIKO) M KallHU B €ro LEHTp OJHY Karuto yepHui. Korna
KHJIKOCTh BITUTAETCsl OymMarou, B EHTP MATHA IPUOaBh OJIHY KaILTio BOABI. [IOBTOPSI ATy Oneparuio 10 TeX mop, MoKa MEeHTP MATHA CTAaHET OeCIBETHBIM.
2 cnoco6. Ha nonocke GpuiabTpoBajbHONW OyMaru ocTaBb TOUKU (uioMacTepaMy pa3HOTro I[BETa HA OAHOM JMHUU € OAHOTO0 Kpasi. OIycTu 3TOT Kpaii
(GUIBTPOBANBHOM OymMaru B BOy WIIM B CIIA0bI pacTBOp YKCYCHOHM KHCIIOTHL. Uepe3 HEeKOTOpoe BpeMsi MOXKEIIb HAOMIOAATh 3a pa3/IeIeHUeM COCTaBa
KpacuTesen.
Pesynbprarel 3kCriepuMeHTa 3apuUCyi B TETPAIU U CAEIIAl BBIBOL.

IMosryuenne kuca0poaa U3 NepeKncu BO0POIa, 10Ka3aTeIbCTBO €ro HATUYHS.
Llenb DKCIEpUMEHTA: MOITYYUTh KMUCIOPOJ U3 IEPEKUCH BOJIOPOAA, JOKA3aTh €r0 HAJIM4YNE, IEHCTBUE KaTalu3aTopa.
Matepuaibl: NepeKUCch BOJOPO/Ia anTeuHas WK TablieTKa THIpoNepuTa, JUOKCHT MapraHia, Jy4YuHKa, CBeua, ChIpoi KapTodelsb.
Xoz pabotsl: Hanelt pacTBop nepekucu Bojiopoja B cTakaH. Eciiu HeT anTeyHoil nepekrcu BoJIopo/ia, TO MOKHO PACTBOPUTH B BOJIE TaOJIETKY THAPOIIEPUTA
MIPUMEHSIEMOT0 JJI11 OKPAcKH BOJIOC. 3aKI'M TYYUHKY OT IUIaMEHU CBEYH, ITOCIIE TOr0, KaK OHA 3aTrOPUTCS OBICTPBIMU JIBHKEHUSMHU MOTYILHN SPKOE TIaMsl, YTOObI
Jy4YMHKa TJIeJa U TOJHECH K )KUJKOCTH (HEe 0TparuBaiics 10 Hee Ty4rMHKoMN ). BHecH B mepekuch BoJI0po/ia Ha KOHUMKE HOXa KPUCTAJUIMKH MapraHIlOBKH,
KOTOpasi SBJISETCS KaTallu3aTOpOM pasio’KeHUs NEPEKUCH BOJOPO/Ia, U BHOBb IPOBEPh HAIMYKE KUCIOpO/1a TiIeolel TyduHKoi. [IoBTopH onbiT, BHECS B
MEPEKUCh BOJOPO/Ia KYCOUEK OUHMILIEHHOTO ChIPOro KapTo(ers, B KOTOPOM COJEPKUTCS OMOIOIMYECKH KaTanu3arop.

3amep3anne BOAbI B CTEKJISIHHOM OyThLIKe.
Llenb skcriepuMeHTa: HaOII0AATh PaCIIMPEHNUE BOIBI PU 3aMepP3aHuU
Marepuanbl: CTeKJIsiHHas OyThIIKA C TPOOKOH, BoJa
X0 paboThl: HaJIEHTE TOMHYIO OYTHUIKY BOJIBI, TUIOTHO 3aKPOMTE €€ MPOOKOI 1 BEIHECUTE Ha 0AJTKOH IIPH HU3KOW TeMIlepaType Bo3ayXa.
[Tpumeuanue: UToObI OCKOJIKK OYTHUIKM HE OCTAJIUCHh HA OaJIKOHE, TOMECTUTE OYTBHUIKY B IIAKET WM 3aBEPHUTE B TKaHb.




BripamuBaHue KPpUCTALIOB.
Ilenb SKCcTIEpUMEHTA: BhIpAIIMBAHNE KPUCTAIIIIOB.
Marepuanbl: yncThie 0aHKHU (CTaKaHbl), KapaHIalll, HUTKH; BOJA, IIOBApEHHAs! COJIb, MEHBIN KYIOpOC, KAIWHHAS U HATPUEBAsi CEPUTPA WU JTIOOBIE KBACIIHI.
Xoza pabotel: CHayana mpuUroToBbTE HACBHIIICHHBIN pacTBOP BbIOpaHHOM BaMu coiiu. B 6aHKy ¢ ropsueii, HO He KUISIIEeH BOJAON HACHIIIBTE MOPLUSIMU COJIb U
pa3MenBaiTe 10 MOJIHOTO pacTBOpeHus. Kak TOJIBKO COJIb IEPECTAHET PACTBOPATHCS, 3TO 3HAUUT, UTO IIPU JAHHOU TEMIIEpaType pacTBOP HACHILLEH.
[TonydenHsIit pacTBOp Jiyulie NpopUIbTPOBaTh, TaK KaK TaM MOTYT HaXOJIUTHCS IPUMECH, KOTOpbIe OyAyT MellaTh HOPMaJIbHOMY MTPOTEKAaHUIO Ipolecca
KpUcTau3anui. BopoHky nepen GpuibTpoBaHUEM OTIOJIOCHUTE KUIISITKOM.
Yactb pacTBOpa cieiite B Ipyryto 6aHky. CBepxy MOJIOKHUTE KapaHAalll, BOKPYT KOTOPOro 0OMOTaHa HUTKA (MOKHO K HUTKE IIPUBECUTD 3aTPaBKY).
Ha HutH uepes HekoTopoe Bpemst oOpa3yercs Ipy3a KpUcTamioB. Eciiu XOTuTe BBIPACTUTD OJIMH KPUCTAJUI, TO BBIOEPUTE CaMblii PAaBUIIbHBIN, a OCTAIbHbIE
OCTOPO’KHO CUHUCTUTE C HUTH, OOCYIINTE OcTaBIuiicsa kpuctay. [logorpeiite pacTBop U 106aBbTE B HETO MPUMEPHO CTOJIBKO K€ UCXOTHOTO BEIIECTBA, KaKas
Macca KpHCTaJIOB BbINaJa, pACTBOP BHOBb CTAHET HACBHIEHHBIM. OIYCTUTE B MOIY4YEHHBIN pacTBOP OCTABJIEHHBIM BaMU KpUCTAJL1 HA HUTKE. J[aHHYyIO0
OTIepaIfio MOKHO IIPOBOJUTH HECKOJIBKO pa3.
Onumure pe3yabTaThl SKCIEPUMEHTA.




