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1.JlosicHuTEALHAS 3aIUCKA:

Hazpanue, aBTop u
TOJT U3aHUS
ABTOPCKOM yueOHOM
MPOrpaMMEbI, Ha
OCHOBE KOTOPOi
pa3pabotana Pabouas

[Iporpamma 35IeKTUBHOTO Kypca «BBe/ieHre B HEOpraHMYECKHI CHHTE3)»
aBrop T.E.Jlernuna, Jlpoda

porpamma

Henn nanHOM @opMHpOBaHUE UHTEPECA K IIPEAMETY, IPEOJOJIEHHE BO3MOKHOIO
IIPOrpaMMBbI ¢dbopmanu3ma 3HaHUH, pa3BUTHE MPAKTUYECKUX YMEHHH.

oOydeHus B 00JacTu

dbopMupoBaHus

CHCTEMBbI 3HAHUM,

YMEHUM.

3aa4yn TaHHOU 3HAKOMCTBO C METO/IaMHU IOJIy4E€HHUSI HEOPraHUYECKUX coeAMHEeHU. B
IIPOrpaMMBbI IIPOLIECCE NPOBEACHUS HEOPraHUYECKUX CUHTE30B yYalluecs
oOyueHus B 00JacTU | pacUIMPSAIOT CBOU IPEJCTABIICHUS O BEILIECTBAX, UX CBONCTBAX,
¢dbopmupoBaHus COBEPILICHCTBYIOT IIPAKTUYECKUE YMEHUS, COBEPILIECHCTBYIOT HaBBbIKU

CHCTEMEI 3HAHUM,
YMEHHMH.

pELIeHUs] TUIOBBIX PACUETHBIX XUMUYECKHX 33]1a4.

Heas TP: pa3sButusi y 00y4aomuxcs eCTeCTBEHHO-HAYYHOM,
MaTeMaTH4ecKoi, HH(GpOpMalHOHHOI TPAMOTHOCTH,
(popMHUpOBaAHUSI KPUTHYECKOI0 M KPEATHBHOI0 MbILIJICHUS,
COBEPLICHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHOM
HAINIPABJICHHOCTH, a TAK:Ke /ISl IPAKTHYEeCKOi 0TPadoTKH
yueOHOro MaTepuajia no y4yeoHbiM npeameram « Dusuka,
«Xumus», «buogorusn» .

VYyebuo-
METOINYECKUN
KOMILIEKT.

A.A. 2Kypun, T.B. Heanoesa

«Xumus dHcuzHU» NPocpamMma 3MeKMusHo2o Kypca o yuawuxcsa 9-11-x
K1ACCO8 OUONI02UYECKO20 U XUMUYECK020 npoghuieti

«Bseodenue 6 neopeanuuecxuti cunmesy asmop T.E. [Jecnuna, /pogha
becnanos ILU., /lopogpeee M.B. Memoouueckoe nocooue
Peanuzayua oopazoeamenvHblx nPOZPAMM €CMECHEEHHOHAYUHOI U
MEXHON02UYECKOll HANPABIEHHOCMEll N0 XUMUU C UCNOIb306AHUEM
ooopyoosanusa yenmpa «Touka pocma» Mockea, 2021

KonnyectBo yueOHbBIX
4acoB, Ha KOTOPOE
paccYnTaHoO U3ydeHHUe
npeaMeTa, Kypea, B
TOM YHCIIe
TEeMaTHYECKOe
pacripeielieHue 4acoB
¥ KOJINYECTBO YacOB
1Sl IPOBEJICHHS
KOHTPOJIBHBIX,

34 gyaca ,l yac B HeJ.




1a00paTOPHBIX,
MPaKTUYECKUX PadoT.

TpebGoBanus k
YPOBHIO MTOJATOTOBKU
ydamuxcs (Ha OCHOBE
CTaHJapTa u
ABTOPCKOMU
IPOrpamMMBbl)

Texymmii KOHTPOJIb (MMCbMEHHBIE, TPAKTHYECKHE PabOThI).

Kpome BbllIENIepeUNCICHHBIX OCHOBHBIX (DOPM KOHTPOJIS IIPOBOJISATCS
TEKYyIIHEe CaMOCTOSTEIbHbBIE Pa0OThI, TECTOBBIE paOOTHI B paMKax
KaX/10i1 TeMbl B BUjie parMeHra

3aHATHUS.

®opmbl OpraHu3aluu
y4eOHOro Ipoliecca.
@OpMBI TEKYILETO
KOHTPOJIS 3HAaHUI
yyamumxcs (TeKyuui
KOHTPOJIb — TEKYIIH,
YETBEPTHOU U
MOJIYyT0JI0BOM
KOHTPOJIb,
MIPOMEKYTOYHAS
aTTecTalus — UTor 3a
y4eOHBIN TOJT)

dopmamu puKkcanuy y4eOHBIX TOCTHKEHUHN YyUalIuXCsi MOTYT OBITh:
pedepatuBHble pabOThl MO OJHOMY HIM HECKOIBKUM HWCTOYHHKAM
uHpopMannu, BKItovas MHTepHer;
pe3yNnbTaThl  AKCIEPUMEHTATbHBIX
HaJJIeXkKaIIuM 00pa3oMm;
BU3yaJlU3allisl TOJYYEHHbIX 3HAHUU C T[OMOIIBI) KOMIIBIOTEPHOM
TexHuku (mpe3eHTammu  PowerPoint, aHWMalMOHHBIE  POJUKU
Macromedia Flash, Be6 cTpaHuis! u T.11.).

UCCIIEIOBAaHUM,  O(QOPMIICHHBIE

OneHoyHbIE CPECTBA
PaGoueit mporpammsl

He umeercs

Crucok
JIOTIOJTHUTESILHOM
JUTEPaTyphl 175
W3Y4YCHHS MIPEAMETA,
Kypca, B T.4. PECYPCHI
cetu IHTepHeT
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Komnnexmor Kapmodek-

2.1 Inanupyemoie pezyromamot




3Hambs:

o011re croco0bl MOyYeHHUs! TPOCTHIX M CIOKHBIX HEOPTAaHUYECKUX BEIIECTB, a TAKKE
HEKOTOPBIE CITOCOOBI X OYUCTKU;

MENb:

noayuamsp: HCOPraHMYCCKUC COCAUHCHUS PAa3HBIX KJIIACCOB; INIAHUPOBATD, IIOATOTABINBATH U
IMPpOBOANTH HpOCTeI\/'IHH/Ie CHUHTE3bI HCOPTaHNYCCKUX BCUICCTB,

Has3vleamb: XNUMHUYCCKUEC 3JICMCHTBI, COCIMHCHUS N3YUCHHBIX KJIACCOB;

00BACHAMD: 3aKOHOMCPHOCTHU U3MCHCHUA CBOICTB 2JICMEHTOB B npeaciax MajbiX NCPUOa0B U
TJIaBHBIX MOATPYIIIL; CYIIHOCTD peaKHI/Iﬁ HOHHOI'O O6M€Ha;

Xapakmepuzo6ams: XUMAYECKHUE dJIEMEHTHI (OT BOJOPO/Ia 10 KAIBIUSI) HA OCHOBE UX
MOJIOKEHUs B iepuoanueckoit cucreme Jl. . MenneneeBa 1 0COOCHHOCTEH CTPOCHUS UX
aTOMOB; CBSI3b M€Ky COCTaBOM, CTPOEHHUEM M CBOMCTBaMH BEIIECTB; XMMUYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEILECTB;

onpeodensims: COCTaB BEIIECTB 110 X (OPMYJIaM, PUHAUICKHOCTh BEIIECTB K ONPEICIICHHOMY
KJ'IaCCY COCI[PIHGHPIfI, THUIIBI XUMHWYCCKHUX peaKuMﬁ, BAJICHTHOCTBH U CTCIICHb OKHWCJICHUS DJICMCHTA
B COCJMHEHUSX, TUIl XUMUYECKOH CBSI3H B COCIMHEHUSIX, BO3MOKHOCTD MTPOTEKAHUS PEAKIIU
HOHHOro oOMeHa;

cocmagnams. POpPMyIIbl HEOPTAHUYECKUX COSTMHEHUN U3YYCHHBIX KJIACCOB; YPABHCHHUS
XUMHUYECKUX PEaKIINi;

6bIYUCAAMb: MACCOBYIO JIOJII0 XUMUYECKOTO JIEMEHTA 110 (POpMyJie COeAUHEHHSI; MACCOBYIO
JIOJTIO BEILIECTBA B PACTBOPE; KOJIMYECTBO BEIIECTBA, 00BEM MIIM MaccCy MO KOJIHUYECTBY
BEIIECTBa, 00bEMY MJIM Macce peareHTOB WU MPOAYKTOB PEaKIIHH;

UCNONIb306AMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmenbHOCU U
Nn06CeOHeBHOIl Heu3Hu it 6e30IIaCHOT0 0OpallleHus ¢ BEIIeCTBAaMH U MaTepHajIaMu;
9KOJIOTUYECKH IPAMOTHOTO MTOBEJEHUS B OKPYKAOLIEH CpeJie; OLEHKH BIUSAHHS XUMHYECKOTO
3arpsi3HEHUs OKpYXKarollell cpe/ibl Ha OpraHU3M YeJIOBEeKa; KPUTUUECKOHM OLIEHKH HH(pOpMAaILUU O
BELIECTBAX, UCMOIb3yEMbIX B OBITY.

JINYHOCTHBIE PE3YJabTAThI:

- B IICHHOCTHO-OPHEHTAIIMOHHON chepe — TyBCTBO TOPAOCTH 32 POCCHUCKYIO XUMUYIECKYIO HAYKY,
T'YMaHU3M, OTHOIIICHHE K TPYJY, IeIeyCTPEMIEHHOCTh, CAMOKOHTPOJb U CAMOOIICHKA;

- B TPYOBOii cpepe — TOTOBHOCTH K OCO3HAHHOMY BHIOOPY JalTbHEHIIIeH 00pa30BaTeIbHON TPAEKTOPHH;
- B TIO3HABATEIbHOM (KOTHUTUBHOMN, HHTEIUICKTYaILHON) cepe — MOTHUBAIIMS YICHUS, yMEHHUE
YIPaBJIATH CBOCH MO3HABATEIBHOM JCATEIbHOCTHIO.

Me:knpeqMeTHBIMH Pe3yJIbTATAMH OCBOSHUSI BEIITYCKHUKAMH OCHOBHOM IIIKOJIBI IIPOTPAMMEI 110

JTAHHOMY KYpPCY SIBJISIFOTCSL:



- BJIQJICHUE YHUBEPCATHHBIMU €CTECTBCHHO-HAYYHBIMH CIIOCO0AMU JICATEIIBHOCTH: HAOIIOICHHE,
HU3MEPEeHHE, SKCIICPUMEHT, Y4eOHOE UCCIIeIOBAHNE; TIPUMEHEHUE OCHOBHBIX METOJIOB MO3HAHUS
(cucremMHO-MHGMDOPMAIIMOHHBIA aHATTN3, MOJICITUPOBAHNE) IS U3YUCHUS PA3IMIHBIX CTOPOH OKPYIKAFOIIICH
JIEUCTBUTEIHLHOCTH;

- HCTIONIb30BaHIE YHUBEPCAIBHBIX CIIOCOOOB AESATENFHOCTH 110 PEIICHUIO MTPOOJIEM i OCHOBHBIX
WHTEIUIEKTYAIbHBIX onepanuii: (opMyITupoBaHIe TUIIOTE3, aHAJIU3 U CHHTE3, CPaBHEHHE, 00001IeHHe,
CHCTEMaTH3aIVsl, BEISIBICHNE TIPUIHHHO-CIIE/ICTBEHHBIX CBA3EH, TIOMCK aHAJIOTOB;

- YMEHHE TeHEepPUPOBATh UACH U OMPEIENATh CPECTBA, HEOOXOAUMBIE JUIA UX PealTu3allii;

- YMEHHE OTPEACIATh IEH U 3aa4H IeATEIIbHOCTH, BRIOMPATh CPEICTBA PealH3alliy e U IPUMEHSTh
WX Ha TPaKTHKE;

- HCTIOJIb30BaHKE PA3IMYHBIX UCTOYHUKOB JUIS MOTyYSHHUS XUMHUYSCKOHN MH(OpMAIUH.

IIpeaMeTHBIMU pe3yJbTATAMHM OCBOCHHUS BBHITYCKHUKAMH OCHOBHOM IITKOJIBI TPOTPAMMBI IO TAHHOMY
KYpCY SBJISIFOTCSI:

1. B no3HaBare/ibHOIi cepe:

- 1aBaTh ONPEIEICHIS N3yUYCHHBIX ITOHATHI: BEIICCTBO (XMMHYECKUH 2JIEMEHT, aTOM, HOH, MOJIEKyJIa,
KpUCTaJUTMYECKas PEIIeTKa, BEMIEeCTBO, IIPOCTHIC U CIIOKHBIC BEMIECTBA, XUMHUUYECKast (popmyia,
OTHOCHTEIbHAA aTOMHAs Macca, OTHOCUTENIbHAS MOJIEKYJISIpHAs Macca, BAJIGHTHOCTh, OKCHIBI, KUCIIOTEHI,
OCHOBaHWUSA, COIH, aM()OTEPHOCTh, HHANKATOP, IEPUOANYECKAs CHCTEMA, U30TOIIbI, XUMUIECKas CBA3b,
ANEKTPOOTPHUIIATENNFHOCTh, CTETIEHb OKUCIICHHUS);

- OIKCHIBATH IEMOHCTPALIMOHHEIE U CAMOCTOSATENHHO MPOBEIEHHBIE SKCIIEPUMEHTBI, UCTIOTIB3YSI IS
ATOT'O €CTECTBEHHBIN (PYCCKHIA, POJTHOM) A3BIK U SI3bIK XUMHH,

- OIMUCHIBATh U pa3nyaTh U3yUYCHHBIE KJIACCHl HEOPTAHUYECKUX COCTUHEHUH, MPOCTHIC U CIIOKHbBIE
BEILECTBA, XUMUUECKHUE PEaKIIUU;

- KJIACCU(PUIIMPOBATH U3yUCHHBIC OOBEKTHI U SBIICHUS,

- HaOJII0IaTh IEMOHCTPUPYEMBIC U CAMOCTOSITEIIFHO MTPOBOIUMBIC OIBITHI, XUMUYECKUE PEAKITUH,
MIPOTEKAIOIIHE B MPUPOJIE U B OBITY;

- IeJIaTh BBIBOJIBI M YMO3AKITIOUCHHS M3 HAOMIOICHNN, N3YICHHBIX XUMUYICCKUX 3aKOHOMEPHOCTEH,
MIPOTHO3UPOBATH CBOMCTBA HEN3YUCHHBIX BEIIECTB 10 aHAJIOTHH CO CBOMCTBAMH M3yUCHHEIX;

- CTPYKTYypHpPOBaTh U3yUEHHBIN MaTepHal i XUMAYECKYI0 HH()OPMAITHIO, TOTYIEHHYTO U3 IPYTHX



HCTOYHUKOB.

2. B 1eHHOCTHO-OPUEHTALIMOHHOI cdepe:

- aHAIM3WPOBATh U OLIEHUBATH ITOCIEACTBUSA AJISl OKPY’KAIOLIEH cpesibl OBITOBOM M MPOU3BOJCTBEHHOM
NeSITETFHOCTH YeJIOBEKa, CBSI3aHHOH C epepaboTKOM 1 MCTIONb30BaHNEM BEIIECTB;

- pPa3bACHATH HA IpuMepax (IPUBOAUTH IPUMEPHI, TOATBEPKIAIOIINE) MaTePHaIbHOE EUHCTBO U
B3aMIMOCBSI3b KOMIIOHEHTOB XKHBOW ¥ HEXUBOW MTPUPOJIBI U YEIOBEKa KaK BAYKHYIO YacTb 3TOTO €IMHCTBA;
- CTPOUTH CBOE TIOBEJICHHE B COOTBETCTBUH C IIPUHIIATIAMH OEPEKHOTO OTHOIIIEHUS K TIPUPOJIE.

3. B TpynoBoii cdepe:

- IJJTAHUPOBATH U MPOBOJAUTH XUMUYECKHI SKCIIEPUMEHT;

- UCTIOJIB30BATh BEILIECTBA B COOTBETCTBUH C HX NMPeIHA3HAYCHUEM U CBOHCTBAMH, OITMCAHHBIMH B
WHCTPYKUUSIX 110 IPUMEHEHUIO.

4. B cdepe 0e30macHOCTH KU3HEAESITETbHOCTH:

- OKa3bIBATh MEPBYIO MOMOIIB ITPU OTPABJICHUAX, OKOT'aX U APYTUX TpaBMax, CBA3aHHBIX C BEUICCTBAMU U
nabopaTopHbBIM 000pyIOBaHUEM

3.Conep:xkanue y4eOHOro npeamMera, Kypca

Bgenenue.

[lonsiTe HEOPraHUYECKOTro CUHTE3a. 3HAU€HNE HEOPIaHUYECKOro CUHTe3a. TpeboBaHMs
TEXHUKHU 0€3011aCHOCTHU MPU MIPOBEICHUH JIA0OPATOPHBIX U MpakTHUeckux pador. [Ipasuiia
OKa3aHUs NepBON MEJIULIMHCKON TTOMOIIU MPH 0KOTaX U OTPABJICHUAX XUMUYECKUMU
peaKTUBaMHU.

Tewma 1. 3HaKOMCTBO ¢ METO/IaMH OYUCTKHU BeIIeCTB (4 vaca)

MeTo/1bl OUHCTKH BEIIECTB: (pUIBTPOBAHNUE, BBITAPUBAHKE, IEPETOHKA, JEKAHTAIIHA.
[IpakTrueckue paboOTHI.

1. [Tonyuenue u aexanTanus cyibdara oapus.

2. BeinapuBaHue MOBapEHHOM COIM U3 pacTBOpa.

Tewma 2. [lonydeHne NpocThIX BELIECTB.

OO6m1ast xapaKTepUCTHUKA CIIOCOOOB MOTYyUYEHUS METAIIJIOB: BOCCTAHOBJICHHE METAJIJIOB U3
OKCHJIOB, BBIJICJICHHE METAIIJIOB U3 PACTBOPOB COJICH, IIMEKTPOXUMUYECKUE METOBI MOTyUEHUS
MetaisioB. [lonydyeHrne HeMeTaI0B: KUCI0pOaa, BOJAOPOA.

[IpakTrueckue paboTHI.



1. [TomydeHne METaJIOB U3 PACTBOPOB COJIEH peakiueil 3aMeIIeHus.
2. [Nony4enue Bogopoa B3aUMOICHCTBUEM METAIIOB C KUCIOTaMHU.
3. Iony4eHue KUCIOpOaa pa3iokeHUEM ITEPOKCHIa BOIOPOIA.
Tewma 3. [Tomyuenue oKCUIOB.

O61ua$[ XapaKTCPUCTHUKA cIoco0oB IMOJIy4YC€HHUEC OKCHUIOB. HonyquI/Ie OKCHAOB MCTAJIIIOB,
HCMCTAJJIOB.

[IpakTrueckue paboTHI.

1. ITomyuenue okcuna meau (I1I) u yriekucnoro raza B3auMoeCTBHEM Mpamopa C COJISTHON
KHMCIJIOTOM.

Tewma 4. [Tonyuenue ocHOBaHMiA.

[Tonmydenue menoueit peakusaiMu 0OMEeHa U HEPACTBOPUMBIX OCHOBaHUH.
[IpakTrueckue padoTsl. 1. [Tomyuenue u BblJelieHHE U3 PACTBOPA FMAPOKCHIA IUHKA.
Tema 5. [lonyudeHue KUCIIOT.

OOm1ast xapaKTepUCTHKA CIIOCOOOB MOIy4YEHUSI HEOPraHWYeCKHX KUcHoT. [lonydyenue cepHoid,
COJISIHOH, a30THOM, opTOohoCcPOpHOIl, KPEMHUEBOI KHCIIOT.

Tewma 6. [lonyuenue comnei.

OO6m1as xapakTepuCcTHUKa CIIOCOOOB MOJTyUeHHUs cojieil. BripanuBanue KpucTaiios.
Pemenue 3amau. PacueTsl o ypaBHEHUSIM peaKLUid.

[IpakTrueckue paboTHI.

1. [Tomydenue comneil peakuusiMu 0OMeHa U 3aMEIICHUs U BbIJICJICHUE UX U3 PACTBOPOB.

Hrorosoe 3ausatue.

4.Y4e0HO-TeMAaTHYECKOE IIJIAHNPOBAHHE

Ne Ne Ha3Banue tem u Hean Xapakrepuctuka | CpeacrBa o0y4yeHus,
YPOK | YPOK YPOKOB U3y4YeHUs yueOHOH B ToM yucjae UKT
a aB TeMbl YpOKa AeATeJIbHOCTH
TeMe yqauuxcst
BBeaenue
1. 1 [TonsiTne [Toznakomuthest | Pabortats ¢ [IpesenTanus.
HEOPraHUYECKOTO c 1a060paTOPHBIM
CUHTE3a. 3HAaUCHUE onpezeneHueM | o00pyAOBaHUEM U
HEOPraHUYECKOTO Y 3HaYCHHEM HarpeBaTeIbHBIMU
CUHTE3a. HEOpraHW4YecKo | nmpubopamu B
ro CHHTE3a. COOTBETCTBUHU C




Ne Ne Ha3Banue Tem u ean Xapakrepucrtuka | Cpeacrsa o0y4yeHus,
YPOK | YPOK YPOKOB U3yUYeHUs yueOHoi B ToM uucie UKT
a aB TeMbI YpPOKa AesiTeIbHOCTH
TeMe ydauuxcs
MPaBUJIAMU TEXHUKH
0€30IaCHOCTH.
BreIimonHsTh
MpocTenIme
npuemMbl 00paleHus
¢ J1abopaTOPHBIM
000pyIOBaHHEM
2. 2 TpeboBanust Texuuku | [ToBTOpUTH OxkasbiBath nepByt0 | TaOnuibl O TEXHUKE
0e301acHOCTH MpHU npaBuia MOMOIIIb NPHU 0€30MacHOCTH.
IPOBEJCHUH TEXHUKHU OTpaBJICHHUSIX,
1a00paTOPHBIX U 0e30macHOCTH 0)KOrax U TpaBMax,
MPaKTHYECKUX pador, CBSI3aHHBIX C
npu padote ¢ peakTUBaMu U
AJICKTPONPUOOpAMH. nabopa-
[IpaBuia oxazanus TOPHBIM
nepBou 00opy0BaHUEM.
MeEIUIMHCKOU 3HAKOMUTKLCS C
MIOMOIIIH TIPH 0XKOTaxX 1ab0paToOpHBIM 000-
Y OTpPaBJICHUU PYJIOBaHUEM.
XUMHYECKUMHU
peaKTHBaMHU.
Tema 1 3HAKOMCTBO ¢ METOJaMH OYHCTKH BelIECTB
3. 1 OuucTKa BELIECTB ITo3znakomuthbes | OOBICHATH www.alchimik.ru
MIEPErOHKOM, C METOAAMU usmeckyto
MEePEKPUCTAIIIA3ZAINE | OUUCTKH CYIIHOCTb,
i, IeKaHTanuei, BEILIECTB JICKalllyro B OCHOBC
bubTpOBAHHE, pazzeneHus cmeceit
1 OYUCTKHU BCUICCTB.
BhITIApUBAHUE, CYIIIKa XapaKxTepusosars
BCIICCTB. npocTeinme
CITOCOOBI  pa3feNICHUS
CMeceH:
4. 2 OuncTKa BOTHBIX IToznakoMuthea | OOBACHATH WWwWw.nigma.ru
pacTBOPOB COJIEH MPH | C METOAAMU (usmaeckyo
[IOMOIIHA OYUCTKHU CYIIHOCTB,
MIOPOIIKOOOPA3HBIX | BOJHBIX JICKallylo B OCHOBC
METAaJIJIOB. pacTBOpOB PasACICHIA checen
1 OYHCTKH BCUICCTB.
XapaxkTepuzoBaTh
npocTenme
CIocoObI pasaeienus
CMeceH:
S. 3 IIpakTHYeckas [To3nakomutbest | Pabomams ¢ WWww.univertv.ru
padora. co criocobamu | 1a0OPaTOPHBIM
[lonyuenue n MOJTy4EHUS obopysoBaHueM 1
JEKaHTAIMs cynbdara Gapus | HaTPCBATCILHRIMU

cyibdara 6apust

npubopamu B
COOTBETCTBHU C
npaBUJIaAMH TEXHUKH
0e3omacHOCTH.
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Ne Ne Ha3Banue Tem u ean Xapakrepucrtuka | Cpeacrsa o0y4yeHus,
YPOK | YPOK YPOKOB U3yUYeHUs yueOHoi B ToM uucie UKT
a aB TeMbI YpPOKa AeATeTbHOCTH
TeMe ydauuxcs
Buvinoaname
MIPOCTENIINE TPUEMBI
oOpareHus ¢
nabopaTopHbIM
000pyI0BaHUEM.
6. 4 | IlpakTnueckas IIposectn Pabomams ¢ www.alchimik.ru
padora. OYHUCTKY 11abOPaTOPHBIM
BrinapuBanue MIOBapEHHOU obopysoBanueM 1
MOBAPEHHOMN COJIM M3 | COJIH HarpeBaTCIbHLIMI
pacTBopa mpudopamMu B
COOTBETCTBUU C
mpaBuJIaM1 TCXHUKH
Oe3omacHoCTH.
Buvinoansame
IIPOCTEHUIINE TIPUEMBI
oOparieHust ¢
nab0paTOpHBIM
000pyI0BaHUEM.
Tema 2 [losyueHne MpoCThIX BelIeCTB
7. 1 OO0mas IToznakoMmuthbesa | CucremaTusupoBathb www.univertv.ru
XapaKTEPUCTUKA C OCHOBHBIMU 3HAHHS O CII0Co0ax Oobopynosanue TP*
CIOCOOOB TOJIYYEHHS | crioco0amMu HOJIYICHUSA MCTAIUIOB | Jlgmyux
METaJUIOB: MOJTy4EHUS 971eKMPONPOGOOHOCH
BOCCTAHOBJICHHE METaJIJIOB U, MAZHUMHAA
METAJIJIOB U3 Mewanka, npuoop
OKCH/JIOB, BBIJICJICHHE 0J13 ROJIyYeHUs 2a308
METAJIJIOB U3 unu annapam Kunna
pacTBOPOB COJIEH,
HIIEKTPOXUMHUYECKUE
METO/IbI MTOJTYYECHUS
METAJIJIOB
8. 2 Oouas ITo3nakoMmuthbcsa | CucremMaTu3upoBathb Ooopynosanue TP*
XapaKTePUCTHKA C OCHOBHBIMH 3HaHMS O CII0Co0ax Aamuux
CHOCO6OB MOJTyYEHUs CHOCO6aMI/I IMOJIYy4YCHUA MCTAJIJIOB 3JleKmponp0800H0cmu,
METAJLJIOB: TIOJTY YEHUSI MACHUMAAR MeMAnKa,
BOCCTAHOBJICHHE METaJIJIOB npubop Ona noayuenus
METAILIOR 13 2a306 unu annapam
Kunna
OKCHJIOB, BBIJICJICHHE
METAJIJIOB U3
pPacTBOPOB COJIEH,
ANEKTPOXHUMUYECKHE
METO/IbI MTOTYYECHUS
METAJIJIOB
0. 3 [Tonyuenue [To3snakomutbes | OmuchiBaTh  cBoiicTBa | www.alchimik.ru
HEKOTOPBIX C OCHOBHBIMH BCmECTB B Xon€ | OpopynoBanue TP*
HEMETAJIOB: crocobamu ACMOHCTPAIMOHHOTO U |\ Apnapam o1
KHCIIOPOJIa, Oy YEHUS] 11abopaTopHOro npoeedenus
BOJIOPOJIa, XJIOpa, HEMETAIIJIOB JKCIIEpHUMEHTA. XUMUYECKUX
Opoma. npouyeccog (AIIXP)
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Ne Ne Ha3Banue Tem u ean Xapakrepucrtuka | Cpeacrsa o0y4yeHus,
YPOK | YPOK YPOKOB U3yUYeHUs yueOHoi B ToM uucie UKT
a aB TeMbI YPOKa AeSITeJIbHOCTH
TeMe YYAIIMXCH

Jamuuk xnopuo-
UOHO8
Annapam 0na
npoeeoeHusn
XUMUYECKUX
peaxkuuu (AIIXP),
npu 60p ona
NONYUeHUs 2a306 uiu
annapam Kunna

10 4 [Tonyuenue [To3nakomuthes | OnuceiBath cBoiictBa | O6opynoBanue TP*
HEKOTOPBIX C OCHOBHBIMH BEHICCTB B XO/IC Annapam ona
HEeMEeTaJJIORB: CHOCO6aMI/I JACMOHCTPAIIMOHHOTO U nposedeuuﬂ
KHCITOpOTa MOy ueH s 71a00paTOPHOTO XUMUYeCKux

9
BOJIOPOMIA, XITOPA HEMETAILIOR JKCIIEPUMEHTA. npouyeccoe (AILXP)
SpoMa ’ ’ Jamuux xnopuo-
P ’ UOHOB

Annapam ona
npoeeoenus
XumMuuecKux peaxyui
(AIIXP), npu 60p o
nojayduenusn 2a3zoe uin
annapam Kunna

11y 5 IIpakTuyeckas Hayuurtscsa Pabomamy ¢ WWw.univertv.ru
padora. T0JIy4aTh 11abOpaTOPHEIM Odbopydosanue TP*
[lonyuenne MeETaJIJIbl U3 obopysoBaHueM 1
METAIIIIOB W3 coreii u Har%eBaTem’HHMH Anmapar s

o apu aMH B
pacTBOPOB COJIEH HEKOTOpbIE proop NPoBeJAeHUs
o COOTBCTCTBHUU C

peakuuen razoo0pasHbie XHMHUYECKHX
ImpaBUJIaM1 TCXHUKHU o AHXP

3aMEIIEHHUS. BELIECTBA 6E30MACHOCTIL peakumi ( ),
Buinonname npubop s
npocreiitiue npuempr | HOJAYICHHUSI ra30B
obpamieHns ¢ win annapat Kunna
nabopaTopHbIM
000pyIOBaHUEM.

12 6 I[MpakTHYeckas Hayuurbcs Pa6omamy ¢ O6opynosanue TP*
paﬁoTa. MOIy4aTh ﬂa60paTOpHLIM AnnapaT IJIs
HonyueHue METALIL 13 000pyIOBaHHEM U NpOBe/IeHUs
BOZIOpOJIA coliel u Harpe€BaTCJIbHBIMU XUMHYIECKUX peammi/i
B3aMMO/ICHCTBUEM HEKOTOpbIE nproopamu B (AIIXP), npu 6op A

COOTBCTCTBHUU C MOJIYy4Y€HHUs Ira3oB UJIn
METaJJIOB C ra3oo0pasHbie

npaBuJIaM TCXHHUKHU anmapar Kumnma
KHUCJIOTAMH, BEIIECTBA

AJIFOMHMHUA C

pPacTBOPOM IICIOYH.

0€30IaCHOCTH.
Buvinoaname
MPOCTEHIITNE TPUEMBI

[Momyuenne obparieHus ¢
KUcliopoaa nabopaTopHbIM
Pa3JIOKEHUEM 000pyIOBaHUEM.
MEPOKCHIA

BOJOPOJA.

Tema 3 IlosryueHune oKCHI0B

10
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Ne Ne Ha3Banue Tem u ean Xapakrepucrtuka | Cpeacrsa o0y4yeHus,
YPOK | YPOK YPOKOB U3yUYeHUs yueOHoi B ToM uucie UKT
a aB TeMbI YPOKa AesiTeIbHOCTH
TEMe y4anuxcs

13 1 Oo6mas [To3nakomuthes | Paborats B rpymmax. www.alchimik.ru
XapaKTEpUCTHUKA C OCHOBHBIMU Bemonusts
CIIOCOOOB NOJYYEHHUs | CIIOCOOaMu XHMAIECKHi Odopynosanue TP*
okcuoB. [loyuenue | mosydeHus OKCTICPHMCHT, Annapam ons
OKCHJIOB METAJUIOB U | OKCHJIOB ;ggg;o Iflﬂa 7 HipaBria npoeeoeHusn
HEMETaJLJIOB. METAJJIOB U 630 M1ACHOCTIL XUMUUECKUX

HEMETAIIIOB ONHCEIBATE peaxyuii (AIIXP)
XHUMHYECKHE PEAKIINH,
HaOITI0JaeMEbIe B XO/Ie
JIEMOHCTPAIHOHHOTO U
nabopaTopHOro 3KCIIe-
PHMEHTOB.
YuacTBOBaTh B
COBMECTHOM
o0cyXIeHNH
PE3YJIbTATOB OIBITOB.

14 2 OOmas ITosnakomuthcst | Paborats B rpymmax. O6opynoBanue TP*
XapaKTepPUCTHKA C OCHOBHBIMH Beimonmsith Annapam o1
CcrI0coGOB MoNTydYenns | crocobamu XHMHYECKHUH nposedenus )
okcnzoB. [Toydenue | moyYenns IKCIIEPUMEHT, XUMUYECKUX PeaKuyuil
OKCH/IOB METAJUIOB M | OKCH/IOB cobrmozias mpasua (ALIXE)

HEMETAJJIOB METAJIJIOB U TOXHHKH
Oe3omacHOCTH.

HEMCTATITIOB OnuceIBaTh

XHUMHYECKHE PEaKIInH,
HaOII0JaeMEbIe B X0OJIe
JICMOHCTPAIHOHHOTO U
J1a00paTOPHOTO IKCIIE-
PHMEHTOB.
YuacTBOBaTh B
COBMECTHOM
00CyXIeHUH
PE3YJIbTATOB OIIBITOB.

15] 3 [IpakTnyeckas Hayuwnrbes Pabomams ¢ www.alchimik.ru
pabora. [lonyuenue | MOTy4aTh 11abopaTOpHBIM WWWw.univertv.ru
okcuza meau (1) n HEKOTOPBIC obopynoBanyem u WWW.nigma.ru
OKCHIA yTIIepoa OKCH/IBI HarpeBaTebHBIMU
(IV) pa3noxenuem nproopamu B
MATAXITE COOTBETCTBHH C

NpaBUJIaAMHU TEXHUKH
0e30IacHOCTH.
Buinoanamy
MPOCTENIINE TIPHEMBI
oOpareHws ¢
nabopaTopHbIM
000pYyIOBaHUEM.

16 4 IIpakTuyeckas Hayuutscs Pabomamy ¢ OobopynoBanue TP*
padora. IoayJeHue MOJIy4aTh abopaTOPHBIM Annapam o
YIJIEKHCIIOrO Ta3a HEKOTOpBIC 000pyI0BaHKHEM U npogeoenus )
B3AMMO/ICHCTBHEM OKCH/IBI HarpeBaTebHBIMU XUMUYECKUX PeaKyuil

mpudopamMu B (AIIXP)

Mpamopa ¢ COJISIHOU

11
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Ne Ne Ha3Banue Tem u ean Xapakrepucrtuka | Cpeacrsa o0y4yeHus,
YPOK | YPOK YPOKOB U3yUYeHUs yueOHoi B ToM uucie UKT
a aB TeMbI YPOKa AesiTeIbHOCTH
TeMe YYAIIMXCH
KHUCJIOTOM. COOTBETCTBHU C
npaBUJIaMH TCXHUKHU
0e30IacHOCTH.
Buinoanamy
MIPOCTEHUIINE TIPUEMBL
oOpareHwst ¢
abopaTOPHBIM
000pyIOBaHUEM.
Tema 4 [losryyeHne 0CHOBaHHMI
17 1 [Tomydenue menoueit | [To3nakomutbest | Paborats B rpynmax. www.alchimik.ru
peakuusIMu oOMeHa U | ¢ OCHOBHBIMH BbImonHsTh WWW.nigma.ru
AJIEKTPOIIU30M criocobaMmu XUMHHCCKHAN
PacTBOPOB coJei TOJTyYeHHs 3K%HepHMeHT’ Od6opynoBanue TP*
IIETOYHBIX OCHOBaHMI CODTIONAA paBuIa Tepmopeszucmopmuwiii
TCXHHUKU

METaJJIOB. oamuux
Oe3omacHoCTH.

TOJTyYeHUE ONCEIBATE memnepamypul,

HEPaCTBOPUMBIX XHMIYECKHE PeaKilHi, oamuux pH, oamuux

OCHOBaHH. HaOIOIaeMble B Xone | »1EKMPORPO60OHOCH
JEMOHCTPALOHHOIO U u, annapam Ons
71abopaToOpHOTO IKCITE- npoeeoeHusn
PUMEHTOB. XUMUYECKUX
VY4acTBOBaTh B peaxyuii (AIIXP),
00Cy)IeHUH MewanKa
PE3YJIbTATOB ONBITOB.

18 2 [Monyuenwue menoueri | [To3Hakomuthes | Paborars B rpynmax. O6opynosanue TP*
peaKuusMu OOMEHA M | ¢ OCHOBHBIMHU BoImonHsTh Tepmopesucmopnuuii
AIEKTPOIIU30M crocobamu XUMIICCKAMN oamuux
pacTBOPOB CoJIEH MOy YSHUS 3K%HepHMeHT’ ’o”eM”ep“”g’po"”

9 COOJr0Ja4d IMpaBuiia amuiukK amuuK

HIEJI0YHBIX OCHOBaHUI slast ip P

TEXHUKHU 971eKMPOnPO6oOOHOCHIU,
METAJLJIOB.

Oe3ormacHoCTH. annapam 01
NonyHeHne OnuceiBaTh npogeoenusn
HEPacTBOPUMBIX XUMMYECKHE PEAKIUHY, | XUMUYECKUX PeaKyuil
OCHOBaHHH HabmogaeMele B xoae | (AIIXP), maznumnasn

ACMOHCTPALIMOHHOTO U | Meutaika

71abopaTOPHOTO KCIIC-

PHUMEHTOB.

YyacTBOBaTh B

COBMECTHOM

00CyXIeHUH

PE3YJILTATOB OIIBITOB.

19 3 IMpakTnyeckas Hayuutbcs Pabomamy ¢ www.univertv.ru
pabora MoJIy4yaTh 1n1abopaTOpHBIM Oobopyoosanue TP*
[Tomyuenue OCHOBaHUS obopyioBaHKHeM 1 Tepmopezucmopnutii
TUAPOKCH]IA HATPUS Har%eBaTeHLHHMH oamuux

9 opuoopamMu B
IIPU B3aHUMOJICHCTBUH pHoop memnepamyput,
COOTBETCTBHUU C
HACBIIIEHHOTO oamuuk pH, oamuux
ImpaBuJIaM1 TCXHUKHU o
pactBopa cyibdaTa 6630 IACHOCTI 971eKMPONPOBOOHOCH

HaTpUsi C paCTBOPOM

Buvinoaname

u, annapam 01

12
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Ne Ne Ha3Banue Tem u ean Xapakrepucrtuka | Cpeacrsa o0y4yeHus,
YPOK | YPOK YPOKOB U3yUYeHUs yueOHoi B ToM uucie UKT
a aB TeMbI YPOKa AeSITeJIbHOCTH
TEMe y4anuxcs
TUApPOKcHIa Oapus u NIPOCTEHIINE IPHEMEl | HPOGedeHUA
BBIJICIIEHUE €T0 B obparuenus ¢ XUmu4eckux
YMCTOM BHJIE. N1abopaTopHEIM peakyuu (AIIXP),
0bopyIoBaHUEM. Maznumnas
Meuanka

20/ 4 IpakTuyeckasi Hayuutbcs Pabomama c O6opynosanue TP*
padoTa nonydyeHue HOITy4aTh 11abOpaTOPHBIM Tepmopesucmopnetii
KapOOHaTa HaTpUsi C | OCHOBaHMsA obopynosanueM n oamuux
HACHIIICHHBIM HarpeBaTelbHBIMU memnepamypbi,
PACTBOPOM npudopamu B oamuux pH, oamuuk

COOTBETCTBHH C 9/1eKMPOnpoeooOHocmu,
THAPOKCHIA KaTLIHA MIpaBUJIaMH TEXHUKH annapam 01a
1 BBIJICJICHUC CTO B 0€301I1aCHOCTH. nposedenuﬂ
THCTOM BUJC. Buinoausamo xumuuecxuxpeakuuﬁ
npocteimue npuems! | (AIIXP), maznumnasn
oOparieHus ¢ Mewanka
abopaTOPHBIM
000pyI0OBaHUEM.

21{ 5 IMpakTnyeckas Hayuutbcs Pabomamy c Ooopynosanune TP*
paGora 0JIy4YaTh m1ab0paTOPHBIM Tepmopesucmopnbtii
Ionydenne n OCHOBaHHMSA obopynosannem u oamuux
BBUICTICHHE 13 HarpeBaTelbHbIMU memnepamypot,
pacTBopa npubopamu B oamuux pH, oamuuk

COOTBCTCTBHUU C aﬂekmponposodnocmu,
THAPOKCHIIA IHHKA. MPAaBUJIAMHU TEXHUKH annapam 0.1

0e30MacHOCTH. npogeoenus

Buinonusamo xumuttecxuxpeakuuﬁ

npocreimue npueMsl | (AIIXP), macnumnasn

oOparieHus ¢ Mewanka

nabopaTopHBIM

000pyI0OBaHUEM.

Tema S [lonnyyeHne KHCJIOT

22 1 Oo6mas ITo3nakomutbcsa | PaboTath B rpymmax. www.alchimik.ru
XapaKTEPUCTHKA C OCHOBHBIMH BermonssTe Oo6opynoBanue TP*
CIIOCOOOB TOIYYEHHUs | CIIOCOOaMH XHMHECKAH Tepmopezucmopnulii
HEOPraHMYIECKHX Oy YEHUS OKCIICPUMEHT, oamuux
KHUCIOT. Peakuuun HEOPraHUYECKU igf:;oli? A fipapiia memnepamypul,
HOJ‘IyT-IeI;II/Iﬂ cepH(zn, X KHCJIOT 6e30MACHOCTIL oamyuk pH, oamuuk
COJISIHOM, a30THOM, OIHCEIBATE 971eKMPONPOBOOHOCH
optodochopHOI, XHMHUeCKHe peakiuy, | W annapam onsa
KPEMHUEBOU KHUCIIOT. HaOmIoaeMble B Xone | HPO6e0enus

JEMOHCTPALMOHHOIO U | XUMUUECKUX
maboparopHoro skcre- | peakyuit (AIIXP),
PHMEHTOB. MazZHUmHan
YyacTBOBaThH B MeuaiKa
COBMECTHOM

00CyXIeHUH

pe3yJIbTaTOB OMBITOB.

23] 2 Oo6mas ITo3nakomuthbcsa | PaboTars B rpymmax. Oo6opynoBanue TP*
XapaKTEpHCTHKA C OCHOBHBIMH BbInonHATh Tepmopesucmopneoti

13
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Ne Ne Ha3Banue Tem u ean Xapakrepucrtuka | Cpeacrsa o0y4yeHus,
YPOK | YPOK YPOKOB U3yUYeHUs yueOHoi B ToM uucie UKT
a aB TeMbI YPOKa AesiITeJIbHOCTH
TEMe y4anuxcs
CHOCOOOB IMOJyYeHHS | CIIoco0aMu XUMHYECKUH oamuuk
HEOPraHNYECKUX OJYYCHU IKCIICPUMCHT, memnepamypbul,
KHCIOT. Peakimn Heopranpuecky | €000/ npapuia oamuux pH, oamuux
MOJTyYEHHS CEPHOIi, X KHCIIOT TEXHHUKH 1eKMPOnPo8ooOHocmu,
COTAHOM, A30THO, 0€30MacHOCTH. annapam onsn
N OnucsIBaTh npoegedenusn
optohochopHOI, y
N XMUMHUUYCCKUE PEAKIHH, | XUMUUECKUX PeaKyuil
KpCMHHCBOM KHCIIOT. Habmromaemsie B xoue | (AIIXP), maznumnasn
JIEMOHCTPAILHOHHOTO U | MewanKka
71abopaTOPHOTO KCIIE-
PHUMEHTOB.
Y4acTBOBaTh B
COBMECTHOM
00CyXIeHUH
PE3yJIbTaTOB OIBITOB.
Tema 6 IlonyueHnue coJei
24) 1 OO6mmas ITosnakomuthcst | Paborars B rpynmax. WWWw.univertv.ru
XapaKTepUCTUKA C OCHOBHBIMH Bernonusts Oo6opynoBanue TP*
CIOCOOOB TOJIYYEHHS | crioco0amMu XUMIIECKHUH Tepmopezucmopnutii
COIEM. Oy 4EHUS OKCIICPUMCHT, oamuux
Kpucramioruapatel. | conen. cobmoias npasia memnepamypel,
TECXHUKHU
[Tonyuenue 5 oamuuxk pH, oamuux
. €30MaCHOCTH.
OE3BOJIHBIX COJICH M3 ONCEIBATE 971eKIMPONnPOBOOHOCH
KpUCTaJUIOTHAPATOB. XUMHYECKHe peakiy, | W annapam onsa
BripamuBanue HabmIoaeMble B Xone | HPO6edenus
KPHUCTAJLIIOB. JEMOHCTPALMOHHOIO U XumuiecKux
nabopatopHoro dkcrie- | peakyuit (AIIXP),
PHMEHTOB. MazZHUmMHAA
VYyacTtBOBaTH B MeuaiKa
COBMECTHOM
00CyXICHUH
PE3YJIbTATOB OIBITOB.
25 2 Oomas IToznakomutbes | Paborath B rpynmax. OdbopynoBanue TP*
XapaKTEpUCTUKA C OCHOBHBIMHU BeimonusaTe Tepmopesucmopnuiit
Croco0O0B Moy4YeHHs | criocobamu XHMU1ECKHUH oamuux
coeii. MOy YeHHS IKCIIEPUMEHT, memnepamypuol,
KpHCTAILTOTHAPATEL | COJei. coOJmro1as mpaBmiIa oamuuk pH, oamuuk
TEXHUKH 91eKMPOnPo8ooOHocmu,
[Tonmyuenue 6 0
. €30MaCHOCTH. annapam 01s
6e3BOAHBIX coneH u3 OnuceiBaTh npoesedenus
KpHUCTAIIOTMIPATOB. XUMHUYECKHME PEAKIMH, | XUMUUECKUX PeaKyuil
BoipamuBanue HabmogaeMele B xoae | (AIIXP), maznumnasn
KpHUCTaJLIOB. JEMOHCTPALMOHHOIO U | Mewanka
J1a00paTOPHOTO IKCIIE-
PHUMEHTOB.
YuyacTBOBaTh B
COBMECTHOM
00CyXICHUH
pE3yIBTATOB ONBITOB.
26 3 Pelenue 3agau. Hayuutbscs Pemiate 3agauu u WWW.univertv.ru
PacdeTsr o MIPOBOJIUTH YIOPKHEHHS TI0

14
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YPOK
aB

TEME

Ha3Banue TeM u
YPOKOB

Hean
U3yueHus
TeMbI YPOKa

XapakrepucTHKa
yueOHoi
AeATeIbHOCTH
y4auuxcs

CpencrBa o0yuenus,
B ToM yncjie UKT

YPaBHEHUSIM pEaKLUN

pacyersl 1o
YpaBHEHUSAM
peakuui

TEMe.

OnpenensiTs
POOEITBI B IMYHBIX
3HAHUAX U
pacUeTHBIX YMCHHUSX.
BricTpauBath
00pa3oBaTeNbHYIO
TPACKTOPHIO JJIst
JTUKBUIAITIH 3TUX
poOeJIoB 1
MOJTyYeHUS
JKEJIaeMOoro
pe3yJiprara

27

Penrenne 3agau.
Pacuerr o
YpaBHEHUSIM pEaAKIUN

Hayuutbscs
IIPOBOAUTH
pacueTsl 110
YpaBHEHUSM
peakuuii

Pemats 3agaun u
YIPaKHEHUS TI0
TEME.

Ornpenensrsb
poOeIbl B TNYHBIX
3HAHUSIX U
pacyYEeTHBIX YMEHUSX.
BeicTpauBats
00pa3oBaTenbHYIO
TPACKTOPHIO TS
JUKBUAAIMHI 3TUX
poOeJIoB U

MOy YEHUS
JKEIIaeMoro
pe3yibTaTa

28

IIpakTnyeckasn
padora.

[Tonyuenue conent
peakuusMu oOMeHa u
3aMeIIEHUS U
BBIJIETICHHUE UX U3
pacTBOpPOB.
[Tonmyuenue cynbdara
meau (I1I) u3z megnoro
KyIopoca.

Hayuurtscsa
I10JTy4aThb
HEKOTOpbIE
COJIN.
Hayuurscsa
BBIPALUBATh
KPHCTaJUIbI

Pabomame c
nabopaTopHbIM
o0opyoBaHUEM u
HarpeBaTeIbHBIMU
npudopamu B
COOTBETCTBHUH c
NpaBWIAMH  TEXHHUKH
0e30macHOCTH.
Buinoanamy
MPOCTEHINIUE TMPHEMBI
oOpareHwus c
nabopaTopHbIM
000pyIOBaHUEM.

OobopynoBanue TP*
Tepmopesucmopnutii
oamuux
memnepamypel,
oamuux pH, oamuuk
INEKMPONPOBOOHOCIU,
annapam 013
npoeeoeHusn
XUMUYECKUX PeaKyuil
(AIIXP), mazhumnasn
Mewanka

29

IIpakTuyeckasn
pabora.
BreipammBanue
KPHUCTAJUIOB MEJHOTO
KyIopoca, HUTpara
KaJvs, TuXxpomara
KaJus U Jp.

Hayuutbcs
BBIPAIIBATh
KPUCTAJLIBI

Pabomams ¢
T1abopaTOPHBIM
o0opyioBaHUEM U
HarpeBaTebHBIMA
nmpudopamu B
COOTBETCTBHH C
MpaBIJIaMH TEXHUKH
0€30I1aCHOCTH.
Buvinoauamo

Oo6opynosanue TP*
DIIEeKTPOHHBIC BECHI,
KOMOWHHUPOBaHHAS
Oans
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Ne Ne Ha3Banue Tem u ean Xapakrepucrtuka | Cpeacrsa o0y4yeHus,
YPOK | YPOK YPOKOB U3yUYeHUs yueOHoi B ToM uucie UKT
a aB TeMbI YPOKa AesiTeIbHOCTH
TeMe ydauuxcs
IIPOCTEHUIINE TIPUEMBI
oOparieHus ¢
nabopaToOpHBIM
000pyI0BaHUEM.

30 7 [MpakTuyeckas Hayuuthcs Pabomamy ¢ O6opynosanue TP*
paﬁOTa. BbIpaIllIUBATH Ha60paTOpHLIM SHGKTPOHHBIC BCCHI,
BBIpaH_[I/IBaHI/IC KPHUCTaJLIbI OGOpy,Z[OBaHI/ICM n KOMGI/IHI/IpOBaHHaH
KpI/ICTaJIJIOB MEIHOTO HarpeBaTCJIbHBIMU 63H$I
KyIlopoca, HUTpaTa mprGopaMH B

COOTBCTCTBUU C
KaJusi, Tuxpomara
IIpaBUJIaMH TEXHUKHU
KaJis 1 Jip. Oe3omacHoCTH.
Buinonname
MPOCTEUIINE IPUEMBI
obpareHus ¢
nabopaTopHBIM
000pyIOBaHUEM.

31{ 8 | Cemunap no utoram | Pacmmpurs Pabomams ¢ KoMmnbrorepHsie
JIOMAIIHET O prr030p HaGOpaTOPHHM IMPpE3CHTaAlN
HCCJIEIOBATENLCKOTO | ydaIuxcs, 0bopysioBaHHEM U
3KCIIEPUMEHTA: copmupopary | HATPCBATCILHEIMU

I[TpakTHdeckas " mpuGopami B
COOTBETCTBUU C
pabota COBEpILIEHCTBOB
IIpaBUJIaM TEXHUKHU
«BpIpamuBanue aTh HaBBIKH 6630MACHOCTIL
KPHUCTAJJIOB COJIH. CaMOCTOATENbH | Bywon o
Konkypc Ha nmy4mmii | oif paboTsr; HPOCTEHIINE TPUEMBI
BBIpAIlIEHHBIN HOAJEPKUBATE | oOpaIleHus C
KPUCTAJL. ONaronpusATHBIN | 1aGopaTopHbIM
MICUXOJIOTUYe- 000pyI0BaHHEM.
CKMI KIMMaT B
KOJUICKTHUBE,
pa3BUBaTh
yMeHue myo0-
JUYHOTO
BBICTYTUICHHUS.

32) 9 | Cemunap no utoram | [lozHakoMuThH Pabomamu ¢ KomrbroTepHbie
JTOMAIITHETO yJauuxcs ¢ Ha60paTOpHLIM MMpEe3CHTAllN
HICCIIeIOBATEIBCKOTO | HPOLecCcOM Kop- | 000pYIoBaHHeM 1
SKCIEPUMEHTA: po3MHU U HarpeBaTCIbHLIMI
«Koppo3zus criocobamu npHOopami B

COOTBCTCTBUU C
MeTaiioB». KoHKypc | 3alIuThI

ImpaBuJIaM1 TCXHUKHU
Ha JIy4IIue METaJIJIOB OT 6630MACHOCTIL
PEKOMEH/IALIUU TIO Hee; popmu- Bonoansims

3aIUTE METAJUIOB OT
KOppO3Uu

pOBaTh HABBIKU
YCTHOM peuH,

MPOCTENIITNE TTPUEMBI
oOparieHus ¢

IIOJIOKUTENBHY | J1abopaTOpPHBIM
FO MOTHBAIIMIO K | 000pyI0BaHHEM.
HU3YYEHUIO
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YPOK
aB

TEME

Ha3Banue TeM u
YPOKOB

Hean
U3yueHus
TeMbI YPOKa

XapakrepucTHKa
yueOHoi
AeATeIbHOCTH
y4auuxcs

CpencrBa o0yuenus,
B ToM yncjie UKT

MpeaMeTa.

33

10

Kondepennus
«IIpobnemsl
MOJTyYEHUS] YUCTHIX
BEIIIECTBY

Pacummputh
KpYTro30p
yYaImxcs,
chopmupoBaTh
u
COBEPIIICHCTBOB
aTh HaBBIKH
CaMOCTOSITENTbH
0i1 paboTHI;
MOJIICPIKUBATH
OJIaronpusTHBIN
TICUXOJIOTHYe-
CKHI1 KIMMaT B
KOJUICKTUBE,
pa3BUBaThH
yMEHHE I1y0-
JTUYHOTO
BBICTYTUICHHSI.

Kommnbrotepurie
MIpe3eHTAIINN

34

Hrtorosoe 3ansrue.

IlonBenenune
HUTOT'OB

Temsl pepepaToB:

1. CnocoObl OYUCTKU BEIECTB.

2. CuHTe3 ra3000pa3HbIX OKCHJIOB.

3. Cunre3 HeopFaHH‘{CCKOﬁ KHCJIOTHI B J'Ia60paTOpHBIX " MIPOMBIIIJICHHBIX YCJIIOBUAX.

4. BelpanuBaHue KpUCTAJIOB.

5. QHCKTPOXI/IMI/I‘-ICCKI/IG MCTOABI MTOJYUCHU BCUICCTB.

6. McTopus noayyeHus BEIIECTB.

7. [Tpo6seMbl TIOTyYEeHHsI YUCTHIX BEIIECTB.

*Ucnosab3oBanue o0opyrosanus Touku Pocra mo mepe nocryniieHus.

S.KQI/ITCQHI/I ONCHUBAHWSA YVIAINIUXCH IO MPEAMETY

Kontposnb pe3ynpTaToB 00y4eHHsi B COOTBETCTBHH C IAaHHON 00pa30BaTeIbHON TPOrpaMMoi

IMpOBOAUTCA B (bOpMC IMIMCBbMCHHBIX U OKCIICPUMCHTAJIBHBIX pa60T, mnpeamnojgaracTcsa rpoBEACHUE

HpOMeX(YTOqHOﬁ 1 UTOTOBOI aTTeCTaluu . HpOMe)KYTO‘—IHaH aTrTeCTauus IMpoOBOAUTCA B BUJC

TECTUPOBAHUA 110 TEMaM KypcCa, IPUHUMAIOTCA OTYETHI T10 IPpaKTUICCKUM pa60TaM,
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CaMOCTOSITETTbHBIE TBOPUECKHE PAOOTHI, HTOTOBBIE YI€OHO-UCCIIEIOBATENECKUE TPOCKTHI .
HToroBoe 3aHATHE IPOXOIUT B BUJIC HAYYHO-TTPAKTUIECCKON KOHPEPEHIIUN WITH KPYTIIOTO CTOJIA,
rac 3aCIymInuBarOTC JOKIIa[Abl yUallluXcCAd IO BBI6pElHHOI>i TEMC HUCCJICAOBAHUA, KOTOPBIC MOTYT
OBITH TIpE/ICTaBIICHBI B (popMe pedepara mim 0TUETa IO UCCIISOBATEILCKOM padoTe.

6.0nucanne MaTepHAJIbHO-TEXHHYECKOT0 H VIeOHO-MEeTOINIECKOro ooecneuenus Padouei
NpOrpamMMBbl.

1. Apxkasenko JI.H., OcunoB A.A. cuctema caMOJIebHBIX TPHOOPOB U YCTAHOBOK //XUMHUSI B
mkosne.- 1990.-Ne2.- ¢.52-56

2. Tabpuensn O.C., Bockob6oiinukosa H.I1., furyxosa A.B. HacTtonpHas kHura yuuresns.
Xumus. 8 kinace. - M. [poda, 2002

3. Tabpuenan O.C., Bockoboiinukoea H.I1., lwyyxoea A.B. Hacmonvnas Knuea yuumess.

Xumus. 9 knacc. -M.:pogpa, 2002

Kpaysep b.,®pumantn M, Xumus. Jlaboparopuslil npaktukym. — M. : Xumus, 1995.
Onwrun O. [laBaiite xumuuum. — M. : JleTckas auteparypa, 2001.
PuszBanoBa A K., MuHu — ropesnka st U3rOTOBJICHUSI H3/CIMA U3 CTeKa // XUMUS B
mikoste. — 2002. - Ne6. —¢. 70 — 73.
7. 1. Onveun O. [lasatime noxumuuum - M.: [lemckaa rumepamypa, 2001.

8. 2. Kpayzep b., Dpumanma M. Xumus Jlabopamopmwiii npakmukym.. - M.: Xumus, 1995..

9. 3. JJuoaxmuuecxue mamepuansl: Komniexkmol kapmouek-uncmpyKyui 0Jisk Npo8eoeHs.

10. nabopamopHbvix U npaxmuyecKux pabom.

11. Ons yyumens:

12. 1. T. E, Jleenuna, npocpamma snrekmugnozo kypca, “Xumus 8-9 wnaccer”. - M.: /lpoga,

2011.

13. 2. I'abpuenan O. C., Ocmpoymos U. I'. Hacmonvuas knuea yuumens. Xumus. 9 knacc. - M.:

llpogha, 2011.

SARNELN

becnanoe I1.U., /lopogpees M.B. Memoouueckoe nocooue Peanuzayus odpazosamenpHvix
npozpamm ecmecmeeHHOHAYUHOU U MEXHOI02UYeCKOIl HANPABIeHHOCHel NO XUMUU C
ucnonvzoeanuem ooopyoosanusn yenmpa « Touxka pocma» Mockea, 2021

DJIEKTPOHHBIE PeCypPChI:

1. www.school-collection.edu.ru
2. http://www.prosv.ru

3. www.it-n.ru,

4. www.zavuch.info

5. http://www.xumuk.ru/

6. http://www.openclass.ru/

Ooopvaosanue Touku Pocrta

JlaTuuk TemnepaTypsl (TEpMOMApHBIi), CIUPTOBKA, JATYUK TEMIEPATyphl MJIaTHHOBBIH,
TEPMOMETD, AEKTpUUecKas IINTKA, JaTYUK JIEKTPOIPOBOIHOCTH, TUGPOBOH MUKPOCKOII,
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HpI/I60p IJI OIIBITOB C BJICKTPUYCCKUM TOKOM, BECBI 3JICKTPOHHBLIC, HpI/I60p I OIPCACIICHU A

cocTaBa BO3/yXa, TAaTYUK ONTHICCKON TUIOTHOCTH, NaTyuK pH, 103aTop 00bEMa )KUIKOCTH,

OropeTKa, JaTYiK TeMIepaTyphl INIATHHOBBIN, TaTUYMK AaBICHHS, MarHUTHAs MEIIaJKa, Ipuoop

AT WJUTIOCTPpAalM 3aBUCUMOCTU CKOPOCTH XHUMHYCCKOU pe€akuuu OT yCJ'IOBI/If/'I, arrmapar ajd

npoBeeHus xuMudeckux npoueccos (AIIXP), natunk xsmopua- HOHOB, TPUOOP IS MOJTyUYEHUS

ra3oB uiu annapaTt Kunna, 6aHs koMmOuHUpOBaHHas JabopaTopHas, IpUuOOop AJisi OKUCIEHUS

CIMpTa HaJl MEAHBIM KaTalu3aTopoM, TypOUIuMeETp (AaTYMK ONTUYECKON MyTHOCTH).

7.JInct xoppeknuun Padoyeid mporpaMMbl

Ne mpukaza nupexTopa IKOIbI
Ha OCHOBE KOTOPOTO BHECEHBI
M3MEHEHUS B pabouyro
IpOorpaMmy

Bun xoppekunu (coBMeleHue,
HCIIOJIH30BaHUE PE3EPBA)

Howmepa u Tembl ypoKOB, KOTOpBIE
MIOJIBEPIIIUCH KOPPEKLIUU
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