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1. EJIb U 3AJTAYHY OCBOEHUA TN CHUIIJINHBI

Heap aucnumianHbl: GOPMUPOBAHHE Y CTYACHTOB YMEHUH CIJITAHUPOBATh U MPOBECTH
XUMHUYECKHH SKCIIEPUMEHT Pa3HBIX THIIOB MPU 00YYEHUH XUMHH B 00111€00pa30BaTEIbHOM HIKOJIE.

3agaun:

— cdopMHpOBaTh YMEHHE MPABUIBHO OPraHU30BBIBATH W MPOBOJUTH J1AOOPAaTOPHBII
NPaKTHKYM, IPEAYCMOTPEHHBIN MIKOJIHHOM MPOTrPaMMOil 110 XMMHUH.

— BBIPa0OTaTh Yy CTY/ICHTOB IIPABUJIHLHBIE HABBIKK OOpaIeHHs ¢ JJa0OpaTOPHBIM
000py/IOBaHNEM U XUMUYECKUMH PEAKTHBAMHU;

— MOATOTOBUTH K YMEJIOMY IIPUTOTOBIICHHIO PEAKTHBOB, COOpKE MPUOOPOB, HEOOXOAMMBIX
JUIS TIOATOTOBKHU K YPOKaM;

— MOATOTOBUTH K CAMOCTOSTEIILHOM OPraHU3allil XUMHYECKOTO SKCIIEPUMEHTA C yYETOM
MMEIOLIErocsi 000pYyIOBaHHUS U XMMUYECKUX PEAKTHBOB B MIKOJIBHONW XUMHYECKOH J1ab0paTopuu;

— MOKa3aTh BO3MOXHOCTb UCIIOJIb30BAHUS alIbTEPHATUBHBIX CIIOCOOOB
9KCIIEPUMEHTHPOBAHUS C IPUMEHEHHEM COBPEMEHHBIX CHCTEM U TEXHOJOTHH OpraHn3aIiu

3aHATHUH;

— Pa3BUTh MacTEPCTBO I'PaMOTHOI'O UCIOJIL30BaHUS PA3IMYHBIE 1a00paTOPHBIE U
NPaKTUYECKHE 3aHATHS TPU U3yYCHHH BEIIECTB M UX CBOMCTB B 00111€00pa30BaTEIbHON MIKOJIE;
— copMUpPOBATH YMEHUS 00y4aTh y4alluXcs, UCIOIb3Ys 1a00paTOPHBIA XUMHUECKUN

IIPAKTUKYM.

2. MECTO JUCHMILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM NPOI'PAMMBI

Huciunmuaa  b1.0.05.03

«IxonpHBINM JTa0OPATOPHBIA MPAKTUKYM» SIBISIETCS YacThbIO

yueOHOro mjiaHa no HampasieHuto noAarotosku 44.03.05 Ilenarornueckoe oOpa3zoBaHue (¢ IByMs
npouiIsiMu  OATOTOBKH), mnpodumn «buonorus u xumwus». [lucnuminHa peanusyercs Ha
(bakynbTeTEe €CTECTBEHHBIX HAyK, MATEMAaTUKH M UHPOPMATUKU KadeIpoil eCTECTBEHHBIX HAYK U U
(HU3HKO-MaTeMaTHYECKOT0 00pa3oBaHus. JlaHHAs MUCIUILIMHA OTHOCUTCA K 00S3aTelIbHOW YacTh
00pa3oBaTENbHON MPOTPaMMbI, METOJUYECKOMY MOJYJI0, M JIOTUYHO CBS3aHA C OCBOCHHEM

METOAMKH IIPENOIaBaHUSA U XUMUYECKUMU JUCLUIUIMHAMM.
JucuunnuHa «llkonpHbIM 1ab0opaTOpPHBIA NMPAKTUKYM» MpPU3BaHA OOECHEUUThH MOATOTOBKY
CTYAEHTOB K pa0oTe B KaUeCTBE YUUTENs XMMUHU B 00111€00pa30BaTEeIbHBIX YUEOHBIX 3aBEACHUSX.

3. PE3YJIBTATBI OCBOEHUA JUCHUIIJIMHBI
JlucuuniuHa HarpaBjieHa Ha (OPMHUpPOBAaHUE U Pa3BUTHE CIEIYIOIINX KOMIIETEHIUNI!

YK-

1. CnocoGen
OCYIIECTBIISTh TIOUCK,
KPUTHUYECKHUH aHAIIN3

U CUHTE3 UHQOpMaIHH,
MPUMEHSTh CUCTEMHBIH
MOJIXO/T JUTSI PEIICHUS
MOCTaBJICHHBIX 3a/1a4

NVYK 1.1. 3HaeT 0CHOBHbIE HCTOUHUKHU M METO/IbI TOKCKA HH(POPMALIUH,
He00XOIMMOM ISl pellieHus] MOCTABJIEHHBIX 3a7a4

NVYK 1.2. YmeeT ocynecTBIATh MOUCK HH(OPMALIUU AJIS peIIeHUs
MIOCTaBJIEHHBIX 33]1a4, MPUMEHSATh METO/Ibl KPUTUYECKOTO aHalln3a U
CHHTE3a HHPOPMAIUH

NVYK 1.3. I'paMOTHO, JTOTHYHO, apTyMEHTHPOBAHHO (hopMHpyeT
COOCTBEHHBIE CYX/IEHUS U OLIEHKU; OTINYaeT (haKkThl OT MHEHUH,
WHTEPIpETAINH U OLIEHOK; IPUMEHSIET METO/Ibl CHCTEMHOTO MOAXO0Aa JUIS
peLIeHNs TOCTAaBJIEHHBIX 3a7a4

OIIK-2. Crocoben
y4acTBOBATh
B pa3paboTKe

NOIIK 2.1. 3HaeT npuHIMIBI pa3pabOTKH OCHOBHBIX M JOIIOJHUTEIbHBIX
oOpa3oBarebHbIX porpaMM Ha ocHoBaHuU TpeboBanuilt ®I'OC u apyrux
HOPMaTHUBHBIX IOKYMEHTOB




OCHOBHBIX
U JIOTIOJTHUTENIbHBIX
00pa30BaTeIbHBIX
MIpOrpaMm,
pa3pabarbiBaTh
OTJENIbHBIE UX
KOMITOHEHTHI (B TOM
qucle

C UCIIOJIb30BAHUEM

NOIIK 2.2. YMmeeT aHanu3upoBaTh 00pazoBaTesbHbIe TOTPEOHOCTH
00yJaromuXxcst ¥ OMPEEITH 00IIee COAEP)KaHUE U CTPYKTYPY
00pa3oBareIbHBIX IPOTPAMM M UX KOMIIOHEHTOB JJIsl YIOBIETBOPEHUS
BBISIBIICHHBIX TOTPEOHOCTEH

NOIIK 2.3. CiocobeH pa3pabarsiBaTh OCHOBHBIE H JTOTIOJTHATEIHHBIC
o0pa3zoBaresbHbIC MPOrPAMMbI C HCIIOIb30BaHHEM HH(POPMAIIHOHHO-
KOMMYHHKAIITMOHHBIX TEXHOJIOTUH

nH(pOpMaIMOHHO-

KOMMYHHUKAI[HOHHBIX

TEXHOJIOTH)

OIIK-8. Cniocoben NOIIK 8.1. 3HaeTr uctopuio, TEOPUIO, 3aKOHOMEPHOCTU U IPUHIUIIBI
OCYILIECTBIIATh MOCTPOCHUS ¥ (PYHKIIMOHHPOBAaHUST 00pa30BATEIILHOTO TPOIIecca, pOilb U
MeAaroruIeCcKyro MEeCTO 00pa30BaHUs B )KM3HH YEIOBEKa U O0IIEeCTBA

JCATCIIBHOCTD Ha
OCHOBC CII€IHaJIbHBIX
HAay4YHBbIX 3HAHUM

HOIIK 8.2. YMeeT ucnosib30BaTh COBPEMEHHBIE HAYUHbIC 3HAHUS
TICUXOJIOTO-TIEArOTUIECKOTO M MPEAMETHOTO (IPOMUIHLHOTO) CONCPIKAHUS
JUIS. OpraHu3anuu y4eOHol 1 BHEYy4eOHOM JesITeIbHOCTH B CHCTEME
OCHOBHOTO U JIOTIOJIHUTEIBHOIO 00pa30BaHUsl JeTeH

NOIIK 8.3. [ToaroToBieH K NPUMEHEHHUIO CIIEUAIbHbBIX HayYHBIX
3HAHUU JJIA OCYIIECTBIICHHS TIEarOTHYeCKON IeATeIbHOCTH
(mpoeKTHOM, yueOHO-HCCIe0BaTEeNbCKOM, UTPOBOM, XyI0KECTBEHHO-
ACTETUYECKOU, (PU3KYIBTYPHOMU, JOCYTOBOM U JIp.) C YUETOM
BO3MOXHOCTEH 00pa30BaTeIbHONW OpraHu3aIii, MECTa )KUTEIIbCTBA U
HCTOPUKO-KYIBTYPHOTO CBOCOOpa3usi peruoHa

I1K-3 — cnocoben
MIPUMEHSTh
IIPEeIMETHBIC 3HAHUS
[IPH peaTu3aiuu
00pa3oBaTeNbHOTO
mporecca

NIIK 3.1. 3HaeT 3aKOHOMEPHOCTH, IPUHITUIIBI U YPOBHU (DOPMUPOBAHUS U
peanusaiuu coiepkanus o0pa3oBaHUsl; CTPYKTYpY, COCTaB U
JUIAKTUYECKHUE SMHUIIBI COIEP)KaHUS HIKOIbHBIX MPEIMETOB: ...

HNIIK 3.2. YmeeT ocymiecTBIsATh OTOOP YIEOHOTO CoepKaHust 1Jist
peanuzaiy B pa3aTu4HbIX (hopMax 0OyueHHUs: B COOTBETCTBUU C
JUOAKTHYCCKUMU HCTIAMA 1 BO3PACTHBIMU 0COOEHHOCTSIMU O6yanOHIHXC$I

HNIIK 3.3. Biageet npeMeTHBIM COACPIKaHUEM; YMEHUSMHU 0TOOpa
BAPUATUBHOI'O COAEP/KAHMS C YIETOM B3aMMOCBSI3H YPOUHOU U BHEYPOUHOU
(dhopMm o0yueHust

I1IK-6 Cnocoben
OpPUEHTHPOBATHCS B
BOIIPOCaxX OMOJIOTUH U
XUMHH Ha
COBPEMEHHOM YpOBHE
Pa3BUTHS HAYYHBIX
HaIlpaBJICHUH B
JTAHHBIX 00JIACTSIX

HUIIK 6.1. 3naer:

o011Ke NOHATHS, TEOPUH, IPaBHUIIA, 3aKOHBI, 3AKOHOMEPHOCTH MPEIMETHBIX
oOnacTeild OMOJIOTHS ¥ XMMUST; 3aKOHOMEPHOCTH Pa3BUTHS OPTaHUIECKOTO
MHpa;

OCHOBHBIC ITPUHIMIIBI TEXHOJIOTHYCCKUX IMMPOLICCCOB XUMHNYCCKUX
MIPOU3BOJICTB U CIIOCOOEH UCIOIb30BaTh MOJYyYEHHbIE 3HAHUS B
npodeccuoHanbHON AESITEIbHOCTH

HIIK 6.2. Ymeer:

OOBSICHATh XUMUYECKUE OCHOBBI OMOJIOTHYECKUX MPOIIECCOB U
(bHSI/IOJ'IOFI/IquKI/Ie MECXaHU3MbI pa6OTI)I paSJ'H/ILIHI)IX CUCTEM U OpFaHOB
pacTeHui, )KUBOTHBIX U YEJIOBEKA; OPUEHTUPOBATHCS B BOIIPOCAaX
6I/IOXI/IMI/IquKOFO CINHCTBA OpFaHI/I‘—IeCKOFO MI/Ipa.

HIIK 6.3. Bianeer:

KJIACCUUYCCKUMHU U COBpeMeHHI)IMI/I METOAAMHU U METOOUYCCKUMU HpI/IeMaMI/I
OpraHMU3aINK U MPOBEACHHSI TAOOPATOPHBIX, SKCIIEPUMEHTANLHBIX U
IIOJICBBIX I/ICCJ'IG}IOBaHI/Iﬁ B HpeI[MeTHI)IX O6J'IaCT$[X 6I/IOJ'IOFI/I$I U XUMMUSL.




B pe3ynbrare 0CBO€HUS AUCHUILIMHBI O0YyUYarOIIUNACS TOJIKEH:
3HaTh:
31. OCHOBHBIE BUIbI MHCTPYKTaKEH, HCIOIb3YEMBIX B IIKOJIBHOM KaOUHETE XUMUM;
32. OCHOBHBIEC IpaBHJa TEXHUKH OE€30MAaCHOCTH MPHU pabOTe CO IMIKOIBHBIM XUMHYECKUM
000pyIOBaHUEM U PEAKTHBAMH; COCTaB MEIULIMHCKON alTeYKu B KaOMHETe XUMUHU
33. knaccuukanuo 1 Ha3HAYEHUE XMMUYECKON MOCYAbl U 000PYAOBaHUS Ui IIKOJIBHOTO
XMMHYECKOI'0 SKCIIEPUMEHTA;
34. ycTpoiicTBO 1a00OpaTOPHOrO IITATHBA, CHUPTOBKH, MPHOOPOB (ra3oMeTpa, ammapara
Kunna, npu6GopoB 11 MOIy4eHUs ra30B), IPUHIUIIOB UX JAEHCTBHUS;
35. ©0a3zoBblie nAa0OpaTOpHBIC OMNEpallMd W OCHOBHOW XHMHYECKUN JIaOOpaTOPHBIN
9KCHEPUMEHT, IPEAYCMOTPEHHBINA IIKOJIBHOW IPOrpaMMoii;
36. COBpeMEHHBIE CHCTEMBbl M TEXHOJOIMH OpPraHM3allMU 3aHATUH C HCHOJIH30BAHUEM
XMMHYECKOI'0 SKCIIEPUMEHTA.
Ymers:
V1. obpamarscs ¢ 1a60paTOpHBIM 000PYIOBAHUEM M XUMUUYECKUMH PEAKTUBAMU;
V2. roToBUTH PEaKTUBHI U 00OPYIOBaHUE, COOUPATH MPUOOPHI, HEOOXOAUMBIE JITIs
HOJrOTOBKU K YPOKaM;
V3. maHUpOBaTh MPOBEJICHHE XUMHUYECKOTO JKCIIEPHUMEHTA; MPUMEHSITh COBPEMEHHBIC
CHUCTEMBbl M TEXHOJOI'MH OpraHM3allid 3aHATUM C IPUMEHEHHEM MIKOJIbHOIO XMMHUYECKOI'O
IKCIEPUMEHTA;
V4. rpaMOTHO HCIOJIB30BaTh PA3JIMYHbIE CIIOCOOBI OPraHU3allMd XUMHYECKHX OIIBITOB C
Y4ETOM HMEIOIIET0Cs 000pyIOBaHHS U PEAKTUBOB B IIKOJIBHONW XUMHUYECKOH JabopaTopuu;
V5. ohopMIIsITh pe3ynbTaThl XMMUYECKOTO SKCIIEPUMEHTA COTJIACHO IUIaHa;
V6.. pabotath ¢ HAy4HOU, yUeOHON U METOIMYECKOMN JTUTEPATYPOH.
Biaagers HaBLIKAMU:
B1. 3HaHUSAMU O PO XUMHUYECKOTO SKCIIEPHUMEHTA B (JOPMUPOBAHUH U PA3BUTHH 3HAHUH H
YMEHUH y yyalluxcsl, TUIaX XMMHUYECKOI'O HKCIEPUMEHTA, HCII0JIb3YeMOro pyu O0y4YeHUH XUMUU
MIKOJIbHUKOB.
B2. ymeHuem 1OHOCUTDH B JOCTYIHOM /ISl ydaluxcsi popMme uzjiaraemole
NpeCTaBICHNUS,

B3. HaBBIKaMu NpOBeIEHUs] XMMHUYECKOTO KCIIEPUMEHTA.

B4. paboTbl o moKCKyY M cUCTeMaTU3alluy JOMOJHUTEIbHON HHPOPMAIUK ITPU
HOJrOTOBKE K CEMMHAPCKUM 3aHSATHUSIM.

4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHDbI

4.1. O0beM IMCUMILUIMHBI M BUJAbl KOHTAKTHON H CAMOCTOSATEJIbHOM PadoThl
OO6mast Tpy10eMKOCTh JUCIHMILIMHBI cocTaBiseT 5 3ad. en. (180 yacoB), ux pacnpeneneHue
o BHJIaM padoT mpeacTaBiaeHo B Tabmuie No 1.

Taomuma Ne 1
PacnpenesieHue TPy10eMKOCTH THCIUIIIMHBI 0 BUAaM padoT

®Dopma 00yueHus
Bun pabotsr Ounas
1 cemecTp 2 ceMecTp
O01as TPya10eMKOCTh JUCHMILINHBI 110 YIeOHOMY IJIaHy 72 108
KonTakTHasi paboTa, B TOM 4HCIE: 24 40
Jlexunu 8 10
JlaboparopHbie 3aHATHS 16 30
CamocTrosiTeqibHasi pab0Ta, B TOM YHCIIE: 48 68
3yueHue TeopeTHIecKoro Kypca 18 30
CaMoIoJIr0TOBKA K TEKYIIIeMY KOHTPOJIIO 3HAHHH 30 38




| HO,I[FOTOBKa K 3a4CTy

4.2. Conep:xaHue U TeMATHYeCKOE IJIAHUPOBAHME JUCUMIIIIMHbBI
TemaTn4ecKkHud NJIaH JUCHHUIIHHDI

HanmenoBanue pasaciioB U TCM

Bung

KOHTAaKTHOU

@OpMBI TEKYILETO

JUCHUTUIMHBI (MOTYJIS) paboThl, yac KOHTPOJIS
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Tema I llpasuna Th u Bums! 1 18 2 - 4 12 Brmmonnenune
MHCTPYKTaXKEH B XUMUYECKOM YIPaXHECHUH
KaOHHETE. CaMOCTOSITEIIBHOM
XuMugeckas mocyza u paboTHI
000pyI0BaHUE MIKOJIILHOTO
KaOMHEeTa XUMMHU.
Tema 2. TexHuka ¥ METOIHKA 1 18 2 - 4 12 BrinonHaenue
BBITIOJHEHHS XHUMHYECKOTO YIpaKHEHUH
JKCIICPUMEHTA 110 TEME:
«IlepBoHaUaNBEHBIE XUMHYECKHES
ITOHATHSA»
Tema 3. Texuuka 1 METOIMKA 1 18 2 - 4 12 Brmmonnenune
BBITTOJTHEHHS XUMHYECKOTO YIpaXKHEHUH
SKCIIEPUMEHTA T10 TeME:
«Bonmopo»
Tema 4. Texuuka 1 METOINKA 1 18 2 - 4 12 Brmmonaenune
BBIIOJIHEHHST XUMHYECKOTO YHpaKHEHHH
SKCIIEPUMEHTA T10 TeME:
«Kucmopom»
Tema 5. Texuuka 1 METOINKA 2 22 2 - 6 14 Brmmonaenune
BBIIOJIHEHHST XUMHYECKOTO YHpaKHEHHH
SKCTIIEPUMEHTA T10 TeME:
«Baxwneimume Kiraccel
HEOPraHWYECKNX COCTUHEHUIY
Tema 6. MeToavka opraHU3aIiH U 2 22 2 - 6 14 Brmonaenue
MPOBEJCHHUS XUMHYECKOTO YHPaKHEHUH
JKCIIEPUMEHTA TI0 TEME
«HemeTamien
Tema 7. MeToiuka OpraHu3aluu u 2 22 2 - 6 14 Brinonnenue
MIPOBEJCHHUS XUMHYECKOTO YIPaKHEHHH
JKCIIEPUMEHTA 110 TEME
«MeTayien)
Tema 8. MeTonuka opraHu3alnuu u 2 24 2 - 6 16 Brinonnenue
MIPOBEJCHHUS XUMHYECKOTO YIpaKHEHHH
AKCIIEPUMEHTA 10 TeMe
«OpraHnyecKue CoeTMHEHUS.
YrneBo10po/ibl.
Kucnoponcoaepxkaiue
OpPTaHHYECKUE COSTMHEHUS




Tema 9. 3anHMaTENbHBIE ONBITH B 2 18 2 - 6 10 Brinonnenue
IIKOJIbHOM Kypce XHMMHHU YIpaXHECHUH
Jayer 2 [ToaroroBka K
9K3aMEHy
Bcero 180 | 18 46 116
IIpakTnyeckune 3aHATHA
Ne HanmenoBanme mabopaTopHBIX paboT Komn-Bo
paznena ayn.
4acoB
1 Tema 1. [IpaBuna Th 1 BUIBI HHCTpYKTaXel B XUMHUYECKOM KaOWHETe. 6
Xumuueckast ocyzia 1 000pyA0BaHHE IKOJIPHOIO KaOWHETa XUMHH.
2 Tewma 2. TexHnka 1 METOAMKA BBIIOJHEHUS] XUMUYIECKOTO SKCIIEPUMEHTA 110 TeMe: 6
«IlepBoHaYaJIbHBIE XUMUUECKNE TTOHATHUSI»
3 Tema 3. TexHMKa ¥ METOMKA BBITOJHEHHS] XUMHUECKOT 0 3KCIIEPUMEHTA 10 TEME: 6
«Bogopo»
4 Tema 4. TexHnka 1 METOAXKA BBIIOJHEHUS] XUMUIECKOTO SKCIIEPUMEHTA 110 TeMe: 6
«Kucnopomn»
5 Tema 5. TexHuka U METOIMKA BBINOJIHEHNUA XUMUUYECKOTO SKCIIEPUMEHTA 110 TEME: 8
«BakHelue Kiacchl HEOPraHMYECKHUX COENUHEHUI
6 Tema 6. MeTonuka opranu3aly ¥ NpoBEACHUS] XUMUYECKOTI0 SKCIIEPUMEHTA T10 8
teMe «Hemeraibsn)
7 Tema 7. Meronuka OpraHu3aluy 1 NpOBEACHUS XUMUYECKOTO DKCIIEPUMEHTA 110 8
TeMe «MeTamsy
8 Tema 8. MeTonuka opranu3aly U NpoBEACHUS] XUMUYECKOTO HKCIIEPUMEHTA 1O 8
TeMe «Oprannyeckue CoOeJMHeHus. YieBoJopoasl. Kucnopoacoaepxariue
OpPraHUYECKUE COCTUHEHUS
9 Tema 9. 3aHuMaTENbHBIE ONBITHL B INKOJIBHOM KYpPCE XUMHHU 8

4.3. Coaep:xanue pa3iesoB (TeM) IHCHUATNIIAHbBI
Jleknuonusbii Kypc (18 yacos)

Jleknus 1. IlpaBuia TexHuku 6€30MACHOCTH U BH/bI HHCTPYKTa:Keil B XMMHYECKOM
Ka0OuHeTe. XMMHYECKas MOCy/Aa H 000py10BaHNe IIKOJbHOI0 Ka0uHeTa XuMHuHM (2 yaca)

[IIkonpHBIA XUMUYECKUHN SKCIIEPUMEHT, €r0 Ha3HaYeHHE U BUAbL. TeXHHUKa OE30MaCHOCTH B
XUMHUYECKOM KaOWHETe, 00pallleHrne CO MITaTUBOM, CIIMPTOBKOW, C PACTBOPAMH KHCJIOT, HIEIOYEH,
TBEPABIMU BEIIECTBAMH U razaMu. MHCTPyKIUs MO OXpaHe TpyAa Mpu padoTe B KaOMHETEe XHUMHU
cpenHeit oOmieoOpa3oBaTeNbHON MIKOJBI: 00mue monoxeHus no Th, TpeboBaHus 6e30macHOCTH
nepe HayaiaoM paboThl, TpeOoBaHUSI 0€30MacHOCTH BO BpeMsi paboThl, TpeOoBaHMS 0€30MacHOCTH
10 OKOHYaHUH PabOThI, TpeOOoBaHUs 0€30MaCHOCTH B aBAPUMHBIX CUTYyAIUSIX. BUIbI HHCTPYKTaXKEH
MO0 TEXHUKE O€30MacCHOCTU: TEepPBUYHBIA, TEKYIIHM, BHEIUIAHOBBIM, I€JEBOW M MOBTOPHBIM.
Peructpanus umHCTpykTaxkei B xypHasie mo Tbh. TexHuka 0e30MacHOCTH MHpU pa3MENIEHUU U
XPaHEHUU PEaKTHBOB B KaOWHeTe XUMHUU. [ pYIIbl XpaHEHHUS peaKTUBOB.. MeIUIIMHCKas anTeyuka,
ee coctaB. [lepBas mMenuuMHCKas momols. XUMHUYECKash Mocyaa U o0opylnoBaHUE B KaOuHeTe
XuMHH, ee nepeueHsb. Ctexino u dpapdop, uX CBOMCTBA, UCTIOIB3YEMbIe NIl U3TOTOBIEHUS MOCY/IBI.
Knaccudukanust xumudeckoit mocyasl 1 obopynoBanus. [locyna obmiero HazHadYeHHs: TPOOUPKH
XUMHUYECKHe, KOJOBI: KPYIJIOJOHHBIE, TJIOCKOJOHHBIE, KOHWYeckue (DpieHmMelriepa), CTakaHbI
XUMHUYECKHE, BOPOHKH KOHUYECKHE, MOPOIIKOBBIE, NEIUTEIbHbIE, KalelbHble, KPUCTaIN3aTop,
gamku [lerpu. [locyna cmenmanbHOro HasHaueHuWs: konbOa byH3ena, komba Bropma, cocyn
Jlannonbra, amIoOHX, OKCHUKAaTOp, PETOpPTa, XOJOMWIbHMKHU (mpsiMoM, JInOuxa), mapuKoBBIN
(oOpaTHBIif), XJTOpKaIbIHEeBbIe TPYOKH, )KUAKOCTHBIN 3aTBOp, BOpoHKa broxHepa. MepHas mocyza:
HWIMHIPBI, TUNETKH, Oroperku, MeH3ypku. PapdopoBas mocyna: Turenb, 4vamika s
BBHIMIAPUBAHUs, CTaKaH, CTYIKa C MECTUKOM, BOpoHKa broxHepa. Metamnnueckoe o0opynoBaHUuE U



MPUHAJJIKHOCTU: JTAOOPATOPHBIN IITATUB, MUHIET, CKAJIbIIENb, TUTEIbHBIC IIUIIbI, JOXKEUKa JIJIs
C)KUTAHUS BEIIECTB, TPYOOUHBIN 3aKHM.

Metoauka mpoBeNEHUS OKCIEpPUMEHTa (IEeMOHCTpaluid, Jab0paTOPHBIX  OMBITOB,
NPaKTUYECKUX PaldoT) Ha ypOKax XMMHHU PasHBbIX THUIOB. TpeOOBaHMA K OMHCAHUIO XMMUYECKOTO
SKCHEPUMEHTA B IOYPOUYHOM IUIAHUPOBAHUH.

Jlekums 2. TexHUKA U MeTOAUKA BbINOJHEHUS XUMHYECKOI0 IKCIIEPUMEHTA 10 TeMme:
«ITepBoHaYaIbHbIE XUMHUYECKHE MOHATHS».(2 Yaca)

XWMHYECKHE OINBITHI: PA3JI0KEHUE MalaxWTa, PEakius COCIUHEHHUS JKelle3a C CEepou,
peakuu 3aMeleHus. 3aKOH COXPaHEHHUs Macchl BemecTB (padora ¢ cocyaoM Jlanmonbra). 3akoH
MOCTOSTHCTBA COCTaBa BEIECTB: CMHTE3 BOJIbI, PA3JI0KEHHE BOJBI AJCKTPUYCCKUM TOKOM. MecTo
OIBITOB B LIKOJIBHOM KypC€ XMMHUH, METOIMKA UX MpPOBeAcHUs. Briltouenue nmadbopatopHbix paboT
110 IAaHHOW Te€Me B NTOYPOYHOE TIJIaHUPOBAHHE.

Jleknus 3. TexHnka U MeTOAUKA BBHINOJHEHUS] XUMHYECKOI0 IKCIIEPUMEHTA M0 TeMme:
«Bomxopoa». (2 yaca)

Texnuka Oe30macHOCTH NpH pPadOTE C BOJOPOJIOM. YCTPOWCTBO M TPUHIMII pPabOTHI
anmapara Kumna, npubopa nns nomyyenus rason. [lomyuenue Bonopona. U3ydenne pusuveckux u
XUMHUYCCKUX CBOfICTB, JICTKOCTH Bonopoaa, B3BCIIMBAHHUC Ha BECax, HAIIOJIHCHHUEC MbIIbHBIX
ny3bipeid. ONbIThl, WUTIOCTPUPYIOIINE TOPEHUE BOJOPOAA B BO3AYXE, KUCIOPOJIE, B3PhIB IpeMydeii
CMeCH, BOCCTaHOBJICHHE OKcHaa Menu (+2). MecTo ONbITOB B IIKOJBHOM KYpC€ XMMHH, METOIUKA
uX npoeneHus. BkitoueHne nabopatopHpix paboT Mo JaHHOHM TeMe B TOYPOYHOE TIIaHUPOBAHHE.

Jlexuusi 4. TexHHKa ¥ MeTOIMKA BHITIOJTHEHHSI XUMHUYECKOT0 IKCIIEPUMEHTA 10 TeMe:
«Kucaopoa» (2uaca)

YCTpoHCTBO U MPUHIMIT JEHCTBUS Ta30MeTpa. 3amojdHeHue ero KuciopoaoM. [lomyuenue
KHCIIOPOJIa, CHOCOOBI coOupaHus Kuciopoaa. ONBITH, WUTFOCTPUPYIOMUE (U3HYECKUE U
XMMHYECKHE CBOWMCTBA Kuclopona. B3ammopelicTBue kuciopoga ¢ Hemeramwiamu (pochopom,
cepoii), MeTaJylaMu (HATpUeM, KeJIe30M), CIOXXKHBIMU BemectBamu. CoctaB Bo3nyxa. Mecto
OTIBITOB B MIKOJLHOM KypCce€ XMMHH, METOJUKA MX MpOBeAcHHs. MeToauKka MpoBEeNeHUs ypoKa —
MPAKTUYECKON pabOTHI O XUMHH.

Jlekuust S. TexHuka 1 MeTOAMKA BbINOJHEHUSI XUMHYECKOI0 IKCIIEPUMEHTA 10 TeMe:
«BaxHeiimme KJIacChl HEOPraHUYECKUX COeUHEHHID (2Uaca)

OCHOBHBIE OKCHJBI: OTHOILIEHHUE K BOJIe, KuciaoTaM. KucioTHble OKCUABI: B3aUMOJACICTBIE
co menoyamu, Bojol. [lomydyeHune u cBoilcTBa HEpAaCTBOPUMBIX U aM(OTEPHBIX OCHOBAHMIA.
[enoun, pusznyeckue 1 XUMUYECKUE CBOMCTBA. MeECTO JaHHBIX OIMBITOB B MPOTrpamMMax Mo XUMHUHU.
MogenupoBanue ¢GparMeHTOB YPOKOB C BKIIFOYCHHEM XUMUUYECKOTO dKcrepuMenTa. CaMoaHann3 u
AQHAJIN3 IPOBEACHHOI0 XUMUYECKOI0 IKCIIEPUMEHTA.

Jleknusi 6. Meroanka OpraHu3anuu U NPOBeJAeHUS XMMHMYECKOI0 3KCIEPUMEHTA 10
TeMme «HeMeTaib» (24aca)

OneiTel O TeMe «A30T W ammuaky». llomyueHue ammmaka, ero oOHapyKeHHeE.
B3anmoneiictBue ammuaka ¢ BOJOHM, KHCIOTaMH, KHCIOpOJIOM. PasziokeHue cosiel a30THOH
kucnotThl. [Tomyuenue u cBoiicTBa okcunaa a3zota (+4). Texnuka 6e3omacHOCTH. MeECTO OIBITOB B
IIKOJIFHOM KypCce XMMHH, METOJIMKA UX MPpoBeAcHUS. BrimroueHue 1abopaTopHbIX padOT MO JaHHOU
TE€ME B OYPOYHOE MJIAHUPOBAHUE.

OmbITel MO TeMe «YTJIEpoa W €ro coeauHeHus». Ancopomus yriem. Paznokenue
npeBecunbl. [lomyuenue yriekucnoro rasa. KauecTBeHHas peakius Ha OKcup yriepona (+4),
n3ydeHue ero (U3MYECKMX CBOMCTB. XHWMHYECKHE CBOWCTBa oOKcuaa yriepoaa (+4),
B3aUMOJIeicTBUE C BOJAOM, ¢ wmarHuem. CBoMCTBa coiyied yroiabHOM Kuciotel. Ilomydenue
KPEMHHEBOW KUCIOTHI. [ UAPOIN3 CUIIMKATOB HATPUS U Kaiaus. MECTO ONMBITOB B IIKOJLHOM Kypce



XUMHUHM, METOAMKA HMX NpoBedeHUs. BkiioueHue mabopaTopHbIX pabOT MO JaHHOW TeMe B
[IOYPOYHOE IUIAHUPOBAHHUE.

Jleknus 7. MeTroauka opraHu3alnuu U NPOBeleHUs] XUMHYECKOT0 IKCIIEPMMEHTA 10
Teme «MeTajibl» (2yaca)

TexHuka 6€30MacHOCTH MPHU padOTE CO MIETOUHBIMU U LIEIOYHO3EMETbHBIMU METAIIAMH.
B3anmoneiicTBue 1I€I0YHBIX METAUIOB C BOJOH, KOHIIEHTPUPOBAHHOM COJITHOM KHCJIOTOM.
BzauMmogeiicTBue 1MIEI09HO3EMEIBHBIX METAJIOB C BOJOM, CHATHE C METAJJIOB OKCOJHOM IJICHKH.
OkpammBaHue TIUIAMEHU pPacTBOpAMM COJIEH WIEJIOYHBIX M IIEJIOYHO3EMEJIbHBIX METAJIOB.
BzaumopeiictBue amOMUHHS C BOAOW, PAacTBOpaMU IIEJIIOYEH, KUCIOTAMH, CHATHE OKCHIHOW
IJICHKU ¢ MeTajlia, amtoMoTepMusi. CBOMCTBA COEAMHEHU Kejie3a B PA3HBIX CTEIECHSIX OKUCIICHUS,
B3aUMOJICUCTBUE TUIPOKCUAOB *kene3a (+2) u (+3) ¢ kucinoramu u 1menodamu. KadecTBeHHBIE
peaknuy Ha WOHBI kene3a (+2) u (+3) B pacTBope. MecTO ONBITOB B IIKOJBHOM KYypCe XHMHH,
METOJIMKAa WX IMpOBelIeHUs. BrirodeHne nabopaTOpHBIX padOT MO JAaHHOW TeMe B MOYpPOYHOE
IaHupoBaHue. MojenupoBanue pparMeHTOB YPOKOB C BKIIOUEHUEM XUMUYECKOTO IKCIIEPUMEHTA.

Jlexkuus 8. Meroanka opraHu3anuy ¥ NpPoOBedeHUs] XMMHYECKOr0 KCIIepMMEHTa o
Teme «Oprannyeckue coeauHeHusi. Yriesoaopoanl. Kuciopoacoaep:xkamue opraHuveckue
coequHeHUs» (2uaca)

[Tonyuenue meraHa, ero ropenue. llomyueHue 3TuieHa, €ro ropeHue, KauecTBEHHas
peakuus. [lonydyenue anerunena, ero ropeHne, KauecTseHHas peakuus. OTHOATOMHBIE ITPEEIbHbIE
CHHPTHI: aM(pOTEpHBIE CBOMCTBA. | MHIIepHH: KayecTBEHHAs! peakiusi, TOPEeHNUE, B3aUMOJICHCTBUE C
HaTpueM.  AJbAETHAbl:  KadeCTBEHHbIE  PEaKIMs; IMOJIYyYeHHE  YKCYCHOIO  allbJeruja.
OJHOOCHOBHOCTh YKCYCHOM KHCHIOTHI. CTeapuHOBasi KUCIIOTa, B3aUMOJICHCTBUE €€ CO LIEI0YbIO.
Oco0eHHOCTH NMPOBEJCHHUS XUMUYECKOT0 IKCIIEPUMEHTA 110 OPraHN4YecKoil XuMuu. MecTo JaHHBIX
OIIBITOB B IIpOorpaMMax 1o XuMHHU.

Jleknus 9. 3anHumaTe/ibHbIE ONBITHI B IIKOJIBHOM Kypce XUMHH (24aca)

Oco0eHHOCTH MPOBEICHUS 3aHUMATEIbHBIX OIBITOB IO XMMHH ISl IIIKOJIbHUKOB. TeXHUKA
MPOBEJICHHUS 3aHUMATENbHBIX ONBITOB: «Hecropaemblii miartoky», «Bynkany», «['po3a B cTakaHey,
«KpoBb 06e3 panbl», «3axkuraHue COUPTOBKH 0e3 cnuuek», «Heopranwyeckuit cam», «3010TOH
HOX» U T.JI.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

B kypce «llIkonbHbl 7a00pPAaTOPHBI MPAKTUKYM» HCIOJIb3YIOTCS TEXHOJIOTUS
omnepexatomiero ooydenus. Ilpennonaraercs ucnonb3oBaHMe MH(OOPMAIMOHHBIX M MPOOJIEMHBIX
JeKUuH,  Jekuuu-avanora.  IlpakTudeckue 3aHATHS TNpPU HM3YyYEHUH Kypca IUIAHUPYIOTCS
03HaKOMUTEIbHBIE, TPOOJIEMHO-TIOUCKOBBIE.

JlJ11 OCBOEHHUSI TUCUUIUIMHBI CTYAEHTHI UCIOIb3YIOT 3HaHUS, YMEHUS U BUJIbI I€ATEIBHOCTH,
cOpMHpOBAaHHBIE B MpOIECCE H3YUYEHUS XMMUYECKUX IUCLUIUIMH Ha MpPEIbIAYIIEM YpOBHE
oOpa3oBaHus (0011el XUMUU, HEOPTAaHUYECKOW U IPYTUX).

Jucuunnmza «lIkonbHbIM 1a00paTOpHBIA NPAaKTUKyM» IpeJHa3HaueHa JAJs pPacIIMpeHus
3HAaHWW, YMEHUH M HAaBBIKOB CTYJEHTOB B O0JacTH OpraHU3allid M TMPOBEIEHUS XHUMHUYECKOTO
HKCIEPUMEHTA I10 MOJYYEHHIO BEIIECTB U M3YYECHUIO MX (PU3MUYECKHMX M XUMHUYECKHX CBOMCTB.
CopnepkaTenbHOE HANOJHEHUE Kypca OOYCIIOBIEHO BBOJHBIM XapaKTepoOM Kypca M €ro
BKJIFOUEHHOCTHIO B CHCTEMY XUMHUYECKHUX JUCLMILINH.

Kypc mnpeamomnaraer HE TONBKO TNPAKTHYECKYH0 YacTh, IZ€ IOCIE€ PacCMOTPEHHS
HEOOJIBIIIOT0 TEOPEeTHUYECKOro (¢parMeHTa (QOpPMHUPYIOTCS 3HAHHUS, YMEHUS M HaBBIKM IO
OpraHM3alil U TPOBEACHUI0 PA3IUYHBIX JA0OPATOPHBIX M MPaKTHUYECKUX 3aHATHI, HO U
TEOPETUUECKYIO YaCTh.



[Ipennaraemass  mporpamMma  OpPUEHTHPYETCS  HAa  IPUHUUIBI  CUCTEMAaTUYHOCTHU
(mocnenoBaTeNIbHOE PACCMOTPEHUE PA3IMUHBIX JIAOOPATOPHBIX M MPAKTHUYECKHX pabOT U ypoBHEH
CJIO)KHOCTH), MUHTETPAaTUBHOCTH (00BbEIUHEHNE PA3IMUYHBIX TUIIOB 3ajay), TBOPUYECKON aKTHBHOCTH
(camocTosATENbHBIN OA00P 33134, OpraHU3alMsl HIKCIEPUMEHTA, PELICHUE BOIIPOCOB M CUTYallul B
peabHbIX CYHIECTBYIOIIUX YCIOBUSX).

SBnsercst HeOOXOMMBIM I U3YUEHHSI METOUKH MPETNOAaBaHUs XUMHUH B LIKOJIE.

6. YAEBHO-METOJUYECKOE OBECIIEYEHUE

6.1. 3ajanus U MeTOAUYECKHE YKA3AHNUS 10 OPraHU3AlMU U MIPOBEICHUI0
NPAKTUYECKUX 3aHATHI
Tema 1. IllpaBuaa Th u BUABI HHCTPYKTAKeH B XUMUYECKOM KaOuHeTe.
XuMuueckas nocyaa u 000pya10oBaHue MIKOJbLHOI0 Ka0UHeTa XUMHMH.
3aoanue: BOIIPOCHI K CaMOCTOSITEILHON paboTe CTYACHTOB: OBTOPUTh OCHOBHBIE MOHSITHS
Y 3aKOHBI XUMUU:

BemectBo. Mosekyna. Atom. DnekTpoH. MoH. XuUMHUYECKUN SJIE€MEHT. XHUMHUYECKast
dopmyna. OTHOCUTENBHBIE AaTOMHAsT W MOJEKyJsipHas Maccel. Monbk. MonspHas Macca.
XHUMHUUECKUE MPEBPALEHUS. 3aKOH COXPAHEHHUS] MAacChl U 3HEPrUU. 3aKOH MOCTOSIHCTBA COCTaBa.
Crexuomerpus.

Jluteparypa il HOATOTOBKHU K CEMHUHAPY:
Tema 2. TexHuka U MeTOAUKA BBINMOJHEHUS] XHMHYECKOI0 IKCIEPUMEHTA MO TeMme:
«ITepBoHaYaTbHbIE XUMHYECKHE MOHATHD
3aoanue: TOATOTOBUTH COOOIIEHNE IO OJHOMY U3 CIEIYIOIIUX BOPOCOB:
1. JIBoiicTBEHHAs MIPUPOIa MAaTEPUAIBLHOTO MUpa (JIEKTPOHA B TOM UHUCIIE)
2. O0bsicHeHHEe DHIITEHHOM KpacHOM rpaHullsl potosrddexra
3. Bonns! Jle bpoiins
4. Tlpunnun HeomnpeaeneHHocTH I ei3enbepra
5. Ypasuenue llpenunrepa-I elizenbepra Juppaka
6. 'maBHOE, OpOUTANIbEHOE, MATHUTHOE M CIIMHOBOE KBAaHTOBHIE UMCIIa. ATOMHBIE
opbuTanu. DNEeKTPOHHbIE KOHPUTYpallud aTOMOB B OCHOBHOM U BO30YKICHHOM
COCTOSIHUSIX pa30o0paTh Ha KOHKPETHBIX MPUMEPAX )
7. HOATOTOBUTCS K PEUICHUIO YIPAKHEHUH (MIPUBOANUTCS IPUMEPHBIN NIEPEUEHb )
1. Kakoe MakcMMabHOE YHUCIIO JIEKTPOHOB MOXKET COJEpPXKATh aTOM, B 3JIEKTPOHHOM CJIO€ C
TJIaBHBIM KBAHTOBBIM YHCJIOM N=47
2. VYka3aTh MNOPSJIKOBBIH HOMEp 3JIEMEHTa, Y KOTOPOIro: a) 3aKaHYMBAETCS 3alloJIHEHHUE
AJIeKTpOoHaMH opouTaiieii 4d; 0) HaUYMHAETCS 3aMOTHEHUE TTOAYPOBHS 4p.
3. Cpenu mNpuBEICHHBIX HIDKE DIEKTPOHHBIX KOH(PHUTypalui yKa3aTb HEBO3MOXKHBIE U
OOBSACHUTH MPUYMHY HEBO3MOXKHOCTH MX peanu3auuu: a) 1p3; 6) 3p6; B) 3s2; r) 2s2; n)
2d5; e) 5d%; x) 312 3) 2p*; u) 3p’.

4. Cxonbko BakaHTHBIX 3d opOuTaneit umerot Bo30yxaennsie atomsl: a) Cl; 6) V;

5. B) Mn.

6. CKOJIbKO HECHapeHHBIX AJIEKTPOHOB COJEPKAT HEBO30YKJEHHBIE aTOMbI: a) B; 0)
As; B) S; 1) Ge; 1) Hg; e) Eu?

7. Ha xakom 3HepreTu4eckoM ypoBHE HET p-noaypoBHs? [louemy?

8. CkosbKO aTOMHBIX opOuTane Ha [V sHepreTnyeckoM ypoBHE?

9. YeMy paBHBI Bce KBAaHTOBBIC YHCIA IS JBYX DJIEKTPOHOB, KOTOPBIE HAXOMATCS Ha
3s-noypoBHe?

10. Hamummire HaGopel Bcex 4 KBAaHTOBBIX YHCEN JJISI BCEX AJIEKTPOHOB, KOTOPHIE
HaXOoJATCs Ha 4 P-TI0JlypOBHE.

11. Ha xakoMm SHEpreTM4ecKOM YpOBHE W TIOJYPOBHE HAXOIHUTCS OIIEKTPOH, IS

koToporo n=4, I=1. Kakyio ¢popmy umeer 06J1ako 3TOr0 3J1eKTpoHa?
12. Kakue 3HaueHuss MMEIOT TJIaBHOE YHCIO N M MOOOYHOE KBAHTOBOE 4ucio | s



CIIeMYIOINX MOAYpOBHEH: 1s, 2s, 2p, 3s, 3p, 3d?

13.

YeM oTnuyUaeTcs 3MEKTPOHHOE 001aKo, KOTOpoe XapakTepusyercs n=4, 1=0,me=0 ot

3JIEKTPOHHOTO 00J1aKa, KOTopoe Xapakrepusyercs n=3, 1=0, me=0?

Tema 3. TexHnka M MeTOAMKA BBINOJHEHUS XMMHYECKOI0 IKCIEPHUMEHTAa MO TeMme:
«Bomxopoa»
3aoanue: NOATOTOBUTH COOOIICHUE IO OJHOMY U3 CIECAYIONINX BOIPOCOB,

o=

~

10.
11.
12.
13.

14.
15.

16.

MOATOTOBUTCS K PELICHUIO YIIPaKHEHUH (TIPUBOAUTCS MIPUMEPHBIH IepeueHb)
OcHOBHBIE THITBI XUMUYECKOH CBs3U. [IprunHa 00pa3oBaHusi XUMUYECKOH CBS3H
[lepBbie Teopuu 00pa30BaHUS XUMUUECKON CBS3H
OOm1re cBOMCTBa XUMUYECKOM CBS3H U MX pa3IHyHe.

KBaHTOBO-MeXaHUYECKHIE TEOPUH CBS3H
OcHOBHBIE CBOMCTBA KOBAJIEHTHOM CBSI3U
Mosxer nu ObITh Monekyna cocraBa Os? ITouemy? A mon NHa™? Ilpusect cxembl
CTPOCHHS 1 OOBSICHUTD.
OO6mbsacuure, noyemy dhocua MeHee MPoUeH, YeM apCHH.
[IpuBenute Tpu HpUMepa COEAWHEHHH, CBS3b B KOTOPHIX 0Opa3oBaHa IO JIOHOPHO-
aKLENTOPHOMY MEXaHU3MY.
Kaxk MeHnsercst xapaktep CBA3M B THAPUIAX MIETOUYHBIX METAJIJIOB?
Kak mensiercst monspHocts cBsizu B psay monekyn: a) HF, HCl, HBr, HI; 6) NH3, PH3,
AsH3?
B uem 3axirodaroTcsi IpUYMHBI pa3inuns B CBOWMCTBAX: a) okcuaa kpeMuus [V u okcuaa
yraepoaa IV; 6) niaBuKoBOH U COISTHOM KUCIOT?
CKOJBKO 2JIEKTPOHOB M MPOTOHOB COZAEPKAT MOJIEKYIbl U HOHBL: a) AlH4-; 6) NCI3?
[Touemy cymectByer NH4+, a ne cymecrsyer CHS5+?
Onumure npocTpancTBeHHOe cTpoeHue moiekyn BF3, ZnCI2, NH3.
DHeprus cBs3u B MoJiekynax rainoreros: F2 (151 xx/monb); CI12 (239x/Ix/Moinb); Br2
(192 xJIx/momn); 12 (149x]x/Mob). Uem 00BICHUTH, YTO dHEPTUs CB3u F2 BhImagaeT
13 00111el 3aKOHOMEPHOCTH?
Omnpenenure cTemeHH OKHUCIEHHUs »neMeHToB B coeauHeHusax: FeS2; K3[Fe(CN)6];
Fe304; Na2S203; Mn[PtF6]; C6H5CH3; CH2CI2; Cu; FeS2.

Tema 4. TexHuka U MeTOAUKA BBINOJHEHMS XHMHYECKOr0 IKCIePUMEHTa IO Teme:
«Kncaopon»
3aoanue: TOATOTOBUTCS K PELIEHUIO YIIPAXKHEHUN, TOBTOPUTD:

1. TpuBHaIbHBIE U COBPEMEHHBIE Ha3BaHUI XUMUYECKUX COCIUHEHUM.
2. Homenknarypy FOITAK.
3. THUIBI XUMUUYECKUX PEAKIIHM.

Tema 5. TexHuKa M METOAMKA BBINOJHEHUS XHMHYECKOr0 JIKCIEPHUMEHTA MO Teme:
«BakHelIMe KJIaCChl HCOPraHUYECKUX COeAMHEHM D)

3adanue: NOTOTOBUTH BOIIPOCHI, BEIIOJIHUTD YIPAKHEHUS:

[TpumepHbIe Bompockl: MexaHnu3M 00pa30oBaHUs pacTBOPOB. PacCTBOPUMOCTD BEIIECTB U €€
3aBUCHUMOCTh OT TEMIIEpPaTypbl U MPUPOJLI pacTBopuTensa. CrocoObl BhIPAKEHHUS KOHIIEHTPAIMU
PacTBOPOB: MaccoBasi J0JIs, MOJIIpHAs KOHIICHTpaIHsl, 00beMHast JOJIs.
OKHUCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMK B pACTBOPAX, BIUSIHUE KUCIOTHOCTU CPe/Ibl Ha
MPOAYKTHI BOCCTAHOBJICHHUSI.

Tema 6. MeToauka opraHu3aniu U MPOBeAeHUsI XUMHUYECKOr0 IKCIIEPUMEHTA 10 TeMe
«HemeTamabn
3adanue: MONTOTOBUTD CIEAYIOIINE BOIIPOCHI:



[IprMepHBIE BOMPOCHI:  COSIUHEHHS BOAOPOJA M KUCIOpOJa C HEMETalIaMH: OKCHJIBL,
MEPOKCUABI U JICTYYHNC BOAOPOAHBIC COCANHCHUA, UX KUCIIOTHO-OCHOBHBIC cBoiicTBa. ['eHeTnueckas
CBSI3b MEXJy KJIacCaMH HEOPraHMYEeCKHX COCAMHECHUWH. Peakiuu mojyueHus: 3aJaHHBIX BELICCTB
pa3HBIMH CIIOCOOaMHU.

Tema 7. MeToanka OPpraHu3aluu U MPOBeJIeHUs] XUHMHYECKOI0 IKCIIEPUMEHTA 10 TeMe
«MeTasLiIb»

3adanue: TOTOTOBUTH OTBETHI HA BOIPOCHI U 3a/IaHUS:

Mertamner  [-III rnaBueix mnoarpynn. Illenounble wmetamibl. OKCHIABL, TMEPOKCHUIBI,
TUAPOKCUIBI M COJIU MIEIOYHBIX MeTauioB. Lllenouno3emenbHbIe MeTaUTbl, OCpUILTUIA, MarHUi, UX
OKCH/IbI, THAPOKCUIBI U coti. AmtoMuani. OKCHII, TUAPOKCHI U coM antoMunus. [Ipencrabienne
00 aJIOMOCHIIMKATAaX.

Xpom. Mapranern. Meramuisl noarpymisl sxkeneza.Menp, cepedpo. Okcuabl meau(l) u (I1),
okcun cepeodpa(l). T'mapoxcun menu(Il). Comu cepebpa u meau. [{unk. Okcun nuHKa. ['uapoken
[IMHKA U ero coyid. ['eHeTndeckas CBs3b MEX/y KIacCaMH HEOPTaHMYECKUX coeAuHeHui. Peakumm
MOJTyYEHUS 3aJaHHBIX BEIIECTB Pa3HBIMU CIIOCOOAMH

Tema 8. . MeToanka opraHM3alii M NPOBeJeHNs] XUMHYECKOT0 IKCIIEPUMEHTA 0 TeMe
«Opranuveckne coefuHeHusi. Yriesogopoabl. Kuciaopoacoaepxkamue opraHnmyeckue
coeIMHEeHUs

3adanue: NOATOTOBUTHh BOIPOCHI U 33JIaHUS:

Krnaccudukanus opraHmuecKrx BEIIECTB MO IBYM OCHOBHBIM IIPU3HAKAM: CTPOCHHIO
YIJIEPOJAHOTO CKeleTa U (PyHKIHMOHANBHBIM rpymnaM. Kiaccudukanus mno cTpoeHuIo yriepoaHoro
CKeJIeTa: alMKJIMYECKUe, KapOOIMKIMIECKUE U TeTepOIMKInIeckne coenuuenus. Kinaccudukarms
OpraHMYECKHe COEAMHEHHUS MO NpUpoje (YHKIMOHAINBHBIX: CHUPTHL U (EHOJBI, MPOCThIE U
CIIOXHBIC d(DHUPBI, AMHHBI, HUTPOCOCTUHEHUS, aTbJICTHIBI U KETOHBI, KAPOOHOBBIC KUCIOTHI U UX
aMUJIbl, THOJIBI, CYJIb(QOKHUCIOTHI.

Pemienne npumepoB MO COCTABIECHUIO HAa3BaHUW CIIOKHBIX OPraHUYECKUX COEAUHEHUMU.
[Ipumepnsie Bonpocsl: I[IpaBuno "3melikn" — «romoBa-xBoct». HazBanusa no cucreme MIOITAK
CJIOKHBIX JIEKAPCTBEHHBIX MTPEMapaToB.

Tema 9. 3anuMaTe/IbHbIC ONBITHI B IIKOJBHOM Kypce XUMHH

3aoanue: TOATOTOBUTH BOMNPOCH! U 3aJaHUS:

IIpuMepHBIE BOIIPOCHI:

1 Peakius Barnepa, Benepa, Bunbsimcona, Bropua, 'opmana, I'ycraBcona, 3enuHckoro-
kazaHckoro, 3unHuHa, Kanuumimapo, Kupxroda, peakmuss Konwbe, Konoamora, Kyueposa,
JleGeneBa, Pozenmynna-3aiiueBa, FOpbeBa. [IpaBuno MapkoBHUKOBa, 3aiilieBa, apOMaTHYHOCTU
XIOKKEJIs U JIp.

2. Hanmcatb apoMaTH4eCKUE CTPYKTYPBI:

KaTHOHA LMKJIONPONEHWIIA, TIPONUINS; aHHOHA IIUKJIONEHTaAueHnIa U HaTaluHa.
3. TloxaroroBka cooOLIEHHS U TPEACTABICHNE MPE3EHTALNH 110 OJJHOM U3 BHIOPAaHHBIX
MMEHHBIX PEaKIUi.

4. Hanucars MPOAYKTHl peakiuu Biopna npu cMmemeHud HoaMmeraHa M HoaOyTyHa;
Hammcarte peakiuio KonoBanoBa u nate MmexanusMm e€ npoTekanus;. OOSICHUTH PEaAKITHIO
Tonnenca — obpazoBanue "cepeOpstHOTO 3epKana’.

Pemienne npumMepoB MO COCTABICHUIO HA3BaHUW CIIOKHBIX OPraHUYECKUX COCAUHEHHI.

IIpumepnsie Bompocsl: IIpaBuno "3melikn" — «romoBa-xBocT». HasBanusa no cucreme MIOITAK
CJIOKHBIX JIEKAPCTBEHHBIX IIPEMNapaToB.

6.2. 3ajanus 1 MeTOANYECKHE YKAa3aHHUsl 110 OPTaHU3ANMH CAMOCTOSITEIbHON PadoThI
CTyJdeHTa



Tewmsl 3aHATHI KonnuecTtBo yacoB Conepxanue caMocT. pabOTHI dopma
Bceero | Aymur | Cam. KOHTpOJIA
. pab. CPC
IIpaBuna Th u Buas! 18 6 12 W3ydeHre npaBui TEXHUKU ®  O6eyxn
WHCTPYKTaKeH B 0€30MacHOCTH B LIKOJIBHOM cHME Ha Y
XUMHUYIECKOM KaOHHETE. XUMHUYIECKOM KaOmHeTe (hOpMEI, CeMUHAPCKO
Xumuueckast mocya u METOJBI, CPECTBA). M 3AHSITIH
o0opynoBaHue CocraBieHue OMOpHOT0 KOHCIIEKTa
IIKOJIBHOTO KaOMHeTa [0 XMMHYECKOH MOCyIe U ee ® Huaueu
XUMHU. Ha3HAYCHHIO. ZyalbHbIE
Uzyuenne nctopun MosBICHUS U 3aJaHus
COZZ{&HI/IH XHMITIECKHX ® Tiposep
nabopaTopuil. xa

KOHCTIEKTa
TexHuka 1 METOINKA 18 6 12 CocraBlieHHe KOHCIIEKTOB ® s
BBITIOJTHEHHUS XUMUYECKHX OTBITOB COTJIACHO

IyanbHbIC
XHUMHYECKOTO IUTaHa.

3ajaHus,
9KCIEPUMEHTA 110 TEME: MopenupoBanue GpparmMeHTOB N O—
«[lepBoHauansHbIE YPOKOB, COJIEPIKAIIIX u
XUMUYECKHE TTOHITUSD) JEeMOHCTPALMOHHBIA XUMHYECKHUN

JIEMOHCTpaIl

9KCIICPUMEHT.

uu

[Ton6op BUIEOPPArMEHTOB OIBITOB
B NHTepHET-pecypcax BuICOGparm
PHET-pECYp CHTOB

OIIBITOB
TexHuka 1 METOIMKA 18 6 12 CocraBieHre KOHCIIEKTOB ® Vs
BBITIOJTHEHHUS XMUMUYECKHX OTBITOB COTIIACHO

JyanbHbIC
XUMHAYECKOTO IUTaHa.

MUCbMEHHBIE
9KCIEPUMEHTA 110 TEME: MopenupoBanue GpparmMeHTOB —
«Bomopon» YPOKOB, COJIEPIKAIIIX

JE€MOHCTPaLlMOHHBIN ® [Iposen
(yyeHHUYEeCKUI) XUMHUECKUH eHue
3KCIIEPUMEHT (dparmenTa
ypoka
TexHnka U METOIMKA 18 6 12 CocraBiieHre KOHCIIEKTOB ® Vs
BBITIOJTHEHHUS XUMUYECKHX OIBITOB COTIIACHO

JlyabHbIC
XUMHAYECKOTO IUTaHa.

MUCbMEHHbBIE
IKCIEPUMEHTA 110 TEME: CocraBiieHne HHCTPYKIIMHU K —
«Kucnopon» [IPOBEICHUIO MMPAKTUIECKOM

paboTHI. ® [lposen

IInanupoBanue u cocTaBiIcHUE eHue

pa3BepHYTOTO IIaHA-KOHCIIEKTa ¢pparmenTa

ypOKa MPaKTU4eCKOH pabOTHI. Ypoka
TexHnka 1 METOIMKA 22 8 14 CocraBiieHre KOHCIIEKTOB ® s
BBITIOJTHEHHUS XUMUYECKHX OTBITOB COTIIACHO

IyanbHbIE
XUMHAYECKOTO TUTaHa.

MUCbMEHHBIE
IKCIIEPUMEHTA T10 TEME: MopenupoBanue GpparmMeHTOB -
«Baxneiinme Ki1accel YPOKOB, COZIEpKAIINX
HEOPraHUYECKUX JIEMOHCTPAIHOHHBIN ® [lposex
COEIMIHEHUI (yueHHueCcKuil) XUMHYECKUIT €Hue

AKCIIEPUMEHT. (parmenTa
BapuaTuBHOCTE XUMHUUECKOTO YpoOKa

9KCIIEPHMEHTA B IIKOIbHBIX
porpaMMax.




Meronuka opranuzanuu | 22 8 14 CocraBlieHHe KOHCIIEKTOB ® lmmsn
Y TIPOBEICHUS XAMHYECKHX OIBITOB COTJIACHO
ITyabHbIC
XAMHYECKOTO IJ1aHa.
MMCHEMEHHBIE
JKCIICPUMEHTA TI0 TEME CocTaBlieHuEe HHCTPYKIIUHU K —
«Hemeranmnbi» MPOBEJICHUIO MPAKTUYECKON
padoTEL ® IIposen
[TnanupoBaHue U COCTaBICHUE CHHUE
Pa3BEepHYTOTO IJIaHA-KOHCTICKTa (bparmenra
ypOKa MpaKkTUIeCKON pabOTHI ypoka
MonenupoBanue hparMeHTOB
YPOKOB, COJIEPIKAIIIX
JIEMOHCTPAIIMOHHBIN
(yueHHUYeCKUil) XUMHYECKUI
JKCIIEPUMEHT
Meronuka opranuzanuu | 22 8 14 CocraBlieHre KOHCIIEKTOB ®  Unmen
Y TIPOBEICHUS XAMHUYECKHX OIBITOB COIJIaCHO
JTyabHbIC
XAMHYECKOTO IJIaHa.
MMCHEMEHHBIE
JKCIICPUMEHTA TI0 TEME CocTaBlieHUe HHCTPYKIIUHU K -
«Meramib» MPOBEACHUIO IPAKTUUECKOU
paboTHI. ® [Iposen
IInanupoBanue U coCTaBICHUE cHue
Pa3BepHYTOTO IJIaHA-KOHCTIEKTa ¢parmenTa
ypOKa MpaKTUIeCKON padOTHI ypoka
MonenupoBanue hparMeHTOB
YPOKOB, COJIEPIKAIIIX
JE€MOHCTPaLIMOHHBIN
(yyeHMUEeCKUI) XUMHUECKUH
JKCIIEPUMEHT
Meronuka opranuzanuu | 24 8 16 CocTraBiieHre KOHCIIEKTOB S tm—
Y TIPOBE/ICHUS XAMHYECKHX OIBITOB COIJIaCHO
JTyalbHbIC
XUMHYECKOTO IJ1aHa.
MMMCHEMEHHBIE
JKCIICPUMEHTA TI0 TEME CocTaBlieHUEe HHCTPYKIIUHU K —
«Oprannyeckue MIPOBEICHUIO TPAKTUIECKOM
COEJIMHEHMSL. padoTEL ® [Iposex
YrneBo1opo/ibl. IlnanupoBaHue U cOCTaBJIEHHE CHHUC
Kucnopoaconepxarue Pa3BepHYTOTO IJIaHA-KOHCTIEKTa ¢parmenTa
OpraHUYECKUE ypOKa MpaKTUIeCKON padOThI ypoka
COEINHEHMS MonenupoBanue hparMeHTOB
YPOKOB, COJIEPIKaIIIX
JIEMOHCTPAIIMOHHBII
(yueHHUYEeCKUI) XUMHUECKUH
IKCIIEPUMEHT
3aHuMarenbpHble ONBITHL | 18 8 10 CocraBlieHHe KOHCIICKTOB ® Unmsn
B IIIKOJILHOM Kypce XAMHYECKUX OIBITOB COIJIaCHO
JTyalbHbIC
XUMUH IJIaHa.
3aJ]aHUs
[TonGop 3aHUMATEIBLHBIX
XUMHYECKHUX OIBITOB ® [lpesen
Taruu
XUMHYECKUX
OITLITOB
3auer IToaroroBka u caaya 3adera OrtBeT Ha
3a4eTe
Hroro 180 64 116

6.3. Opranu3anus TeKylero KOHTPOJIsi U MPOMEeKYTOUHOM aTTecTauuu




[IpoBepka ycBOEHHsS 3HAHMA BEJETCS B TEUCHHUE CEMeCTpa B NMUCBMEHHOW ¢opMe Ha
JCKIIMOHHBIX 3aHSATUSAX, B YCTHOW U MHUCHMEHHON (opMax B XOAE€ CEMHHAPCKUX 3aHITHSIX
(camocTosiTeTbHBIE pa0OTHI).

[IpoBepka ycBOGHHS KauecTBa 3HAHUI OCYIIECTBIISIETCS] B TCUCHUE BCEIO BPEMEHH B
nuchbMeHHOU (hopmMe (camocTosITeNbHBIE Pab0Thl), TAK)KE MOJTOTOBKA JOKIIAA0B, 3cce, 00CYKIECHUU
BOIIPOCOB, MPEAHA3HAYEHHBIX ISl IUAJIOTOB, JUCKYCCUH, SKCIIEPTH3.

[TpumepHas Tematuka pedeparon, JOKIAIA0B, ICCE:

3aHUMAaTeIbHBIC OIBITH B HCOpFaHH‘ICCKOﬁ XUMHUHU

3aHuUMAaTeNbHEIC OIBITHI B OpFaHH‘IeCKOﬁ XHUMHHU

Bxnag B.H. BepXx0BCKOro B TEXHUKY U METOJUKY IIPOBEIACHUS XUMUYECKOTO
JKCIIEPUMEHTA

N3o6perenue II1T-25 JI.M. KuprommasiM

I[CMOHCTpaI_[I/IOHHI)IC OIIBITBI B IIKOJIBHBIX ITpOrpaMmMax

Vaenndecknii XUMAYECKUHN OKCIIEPUMCHT B HIKOJIBHBIX ITpOorpaMmMax

I/I3yquI/Ie BOIIPOCOB TCXHUKHU 0e30MacHOCTH Ha YpOKax XuMnuun
OpraHmauI/m XUMHUYCCKOT'O IMTPAKTUKYMaA

OCo00EHHOCTH XUMHYECKOIO OKCIICPUMCHTA B OpraHquCKOﬁ XUMHNHN

PO®ONOUIA WNE

o

Knaccudukanus XuMHUUECKUX PEaKTHBOB

=
N =

HpI/IFOTOBJIeHI/IC PaCTBOPOB MJIA HIKOJIBbHOI'O XUMHUYCCKOI'0 OKCIICPUMCHTA

[lepBast MenuIIMHCKAs MOMOIIb B JAOOpaToOpuu

[
w

MeTtonuyeckue BO3MOKHOCTH BUPTYaIbHON XMMHUYECKOU J1Tabopatopuu

Bonpocwt u 3a0anus ona camocmoamenvHoi padbomosl, 6 MOM YUCIE ZDYRNOGOTL
CamocmoamenvHoil padomol 00yuarOUUXCA:

1. InanupoBauue u cocTaBnenne pa3BepHYTOro MIAHA-KOHCIIEKTA YPOKA, HA KOTOPOM
IPElyCMOTPEHO MPOBEACHHE XMMUUECKOI0 AKCIIEPUMEHTA IO ONPEIEIEHHON TeMe.

HJ'IaHI/IPOBaHI/Ie " COCTABJICHUEC PAa3BCPHYTOI'O IVNIAHA-KOHCIICKTA YpOKa, Ha KOTOPOM
npeaAyCcCMOTpPCHO MMPOBCACHUC HpaKTI/I‘{eCKOI\/’I pa6OTBI I1o onpe,ueneHHoﬁ TEMCE.

CocraBieHHE KOHCIIEKTOB XMMHYECKUX OIBITOB COTJIACHO IIJIaHAa.

~ow D

XapaKTepI/ICTI/IKa XUMHYCCKHUX OIIBITOB: UX MCCTO B IIPOTrpaMMC IIKOJbHBIX KYPCOB
xumuH 8-11 KJIaCCOB, OIMMPCACIICHNUE UX MMPUHATIICIKHOCTHU K ICMOHCTPAIMOHHOMY HUJIN
YYCHUYCCKOMY SKCIICPUMCHTY.

CocraBieHne KapTOTCKHU OIIBITOB IO TCMaM HMIKOJIBHOT'O KypCa XUMHUHU
CocraBieHne I/IHCTp}IKI_II/Iﬁ K IIPOBCACHUIO IMPAKTUYICCKUX pa60T 10 TEMC.

BeisiBieHHe 71a00paTOPHBIX OIMBITOB B Kypce XMMUU 8-9 KIIaCCOB | MpaBHiIa
0€30ITaCHOCTH K HUM.

o Noo

BrisaBnenue J'Ia60paTOpHBIX OIIBITOB B KYpC€ XUMUU 10 xmacca u ImpaBujia 0e30IMacHOCTH
K HUM.

BrrisiBienue 1abopaTopHbIX ONBITOB B Kypce XuMuu 11 kiacca u mpasuiia 6€301MacHOCTH
K HUM.

10 XapaKTepI/ICTI/IKa XUMHYCCKOT'O IMMPAKTUKYMaA, €0 CTPYKTYpa, 0COOEHHOCTHU
opraHu3alvi 1 METOAWKH ITPOBCIACHUSA.
BOHpOCBI AJId CaMOIIPOBEPKU, THUAJIOTOB, O6CY)KI[CHI/II>'I, ﬂHCKYCCHﬁ, OKCIICPTU3:

1. Texuuxa Gezomacuoctn IIPY NPOBENEHUN XUMHUYECKOT0 dKCIIEpUMEHTA(HA IPUMEPE
o0CyXJIeHUS CUTYalliil, onuchIiBatouX HapyuieHus: Th B xuMudeckux 1abopaTopusix).



Oxazanue nepBoi METUIIMHCKOM MTOMOIIM B XMMUYECKUX JTa00paTOpHsIX HA IPUMEpe
KOHKPETHBIX CUTYallUM.

[TpoGsieMHBII XUMUYECKHUI SKCIIEPUMEHT, €M0 OCOOEHHOCTH U UCII0JIb30BAHNE HA
YPOKax XHMHHU.

. BI/IpTyaJ'IBHaH XUMHYECKas na60paTopI/I${: Gan U «IIPOTUB» €€ UCII0JIb30BAHMA.

. Bo3moxxaOCTH HHTepaKTHBHOﬁ JOCKH ITPU U3YUECHUHN XUMHUYCCKUX peaKHI/Ifl.

5. Mcrnons30Banue BHACOPPArMEHTOB XUMHUECKUX ONBITOB HA YPOKAX XHMHH.
{. Xummaeckuii IKCIIEPUMEHT B €CTeCTBEHHOHAYYHOM npoduiie ooyderus 10-11 kmaccos.

. Ucnonp3oBanue HpGSeHTaHI/Iﬁ Ha IMPAaKTUICCKUX pa60Tax.

Ilpomescymounan ammecmayua 10 JaHHON NUCLUIUIMHE NPOBOAUTCS B (hopMe 3ayeTa C
olieHKOM. 3aueT 1o aucuuiuinHe «llkoabHbIN 1a00paTOpHBIN IPAKTUKYM» IPOBOAUTCS BO BTOPOM
cemecTpe. 3ader HpoBoAUTcA o OuieraM. TeopeTHueckue BOIPOCHl OUIIETOB OTPa)xarOT BECh
00beM M3y4EHHOI0 MaTepuaia 0 JaHHOW AMCLUUIUIMHE W HAIlpaBJICHbl HAa BBISIBICHHWE 3HAHUI
cTyneHToB. Ha ocHOBaHMHM 3a4eTa MpOBEPSIETCS YCBOEHUE TEOPETUYECKOIO0 MaTepuajga U yMEHHUe
HCIIOJIB30BaTh ITOJIYYCHHBIE 3HAHUSA IIPU MOJArOTOBKE M BBIIOJIHEHUHM IIKOJBHOIO XUMHUYECKOIO
JKcrepuMeHTa. K UTOroBo# arrecTalyy IOIYCKAIOTCS CTYAEHTBI, HUMEIOIUE JOIMYCK 110 UTOram
CaMOCTOSITENIbHBIX pad0oTaM U APYTUX BUAOB padOT, MPELyCMOTPEHHBIX TEKYIIEH aTTECTALUEH.

IlepeyeHb BONPOCOB A1l MPOMEKYTOYHOM aTTecTalluM (K 3a4eTy)

Texnuka npogedeHuss ONbLIMO8 (NPAKMUYecKas 4acmy):
1. Paznoxenue ocHOBHOTo KapboHara meau (+2)
B3psIB rpemyueii cmecH.
JlerkocTh BOJIOpOA.
[Tonyuenue Bonopoaa B IIIII'-25 u ero goka3aTenbCTBO.
BoccranoButensHbIE CBOMCTBA BOIOPOAA.
YerpotictBo u npuHmmm padotst AKT-500.
VY CTpoicTBO U MPUHIMIT PabOTHI Fa30MeTpa.

HOJ'Iy‘I@HI/Ie KHCJIOpOJa U €ro J0Ka3aTcJIbCTBO.

© o0 N o g A~ WD

I'openue B kucnopoae hocdopa u cepsl.

[EEN
o

. 'openue B Kuciopoie HaTpusl.

[EEN
[EEN

. FopeHI/Ie B KHUCJIOPOAC KEJIC3a.

[EEN
N

. [IomydeHne yriaekuciioro ra3a M €ero XuMU4eCKHe CBOMCTBA.

[HEN
w

. IlomydeHue cosel yroabHON KUCIIOTBI.

[EEN
IS

. Ilomy4yeHne HEpacTBOPUMOrO OCHOBAHHMS U €T0 JJOKA3aTENbCTBO.

[EEN
o1

. HonyquHe aM(I)OTepHOl"O OCHOBAHUIA MU €0 40Ka3aTCIbCTBO.

[EN
(2]

. BzauMoelicTBrEe KMCIIOTHRIX OKCHJIOB C OCHOBAHUSIMH.

[EEN
\I

. CBolicTBa OCHOBHEIX OKCHIOO0B.

[EN
o

. CBoiicTBa KUCJIOTHEIX OKCHUIIOB.

[EEN
O

. HonyquMe aMMUaKa B na6opaTopI/H/1.

N
o

. BzauMoeiicTBre aMMuaKka ¢ BOJOH.

N
[T

. BzaumonelictBue aMmmMuaka ¢ KUCJIOTOM.



22. CBoOMCTBa COJIEl a30THOM KHUCIIOTHI.

23. AnmromoTtepmus.

24. XuMUYeCcKUe CBOMCTBA aJIIOMHHHS.

25. B3auMoeiicTBIE KallbIUs C BOIOM.

26. B3aumopeiicTBre HaTpus C BOJOM.

27. TlomyueHue MEeTaHa U JI0Ka3aTeILCTBO €r0 KaUeCTBEHHOTO COCTABA.
28. [Tonyuenune sTaHa M 10Ka3aTEILCTBO €r0 HEMPEAEIBLHOIO XapaKTepa.
29. AMpoTepHBIE CBOHCTBA STHIIOBOTO CIHPTA.

30. XapakTepHble peakiiui Ha MHOTOATOMHBIC CITHPTHI.

31. BzaumojeiicTBIE IIHIIEpPUHA C HATPHEM.

32. XapakTepHble PEaKIIuy Ha aJibJICTH/IbI.

Teopemuueckue 60npoci:
1.TIpurorosnenue pacTBopa H3BECTKOBOM BOJIBI.
2.TIpuroToByieHKe PaCTBOPOB UHANKATOPOB: IaKMyca U GpeHOoN(TaTIeHHOBOTO.
3.MeToibI cOOMpaHus Ia30B.

4.H33Ha‘{CHI/Ie 1 UCIIOJIL30BaHNE XUMUUECKOMN MOCyAbl U O60py,I[OBaHI/I$[ B XUMHNYCCKHX
OIIbITax.

5.TB npu 0GpaleHny ¢ BEIECTBAMH M IPOBEICHAM XUMMYECKOTO SKCIIEPMMEHTA.
6. Butbl MHCTpYKTaXel M0 TEXHUKE GE30IIaCHOCTH.

7. Vmenune u300paxkaTh NPUOOPHI U YCTAHOBKH ISl OTIBITOB.

8. pynmsl XpaHeHUs peakTUBOB B KAOUHETE XUMMUH.

9.YcrpoiictBo n npurmMn pabotsl mpuoopos AKT-500, T1IIr-25, razomerpa.

10.CnuproBka, ee cocTaBHbIE YacTH, 3alpaBKa, MPaBHIIa OOPAIIEHHS.

7. YHEBHO-METOJUYECKOE U THOPOPMAIIMOHHOE OBECIIEYEHUE

Ocnosnas:

1. baxtusiposa 0. B. OCHOBBI XUMHUUYECKOTO SKCIIEPUMEHTA ¥ 3aHUMATEIbHBIEC OIBITHI 10 XUMHUH
[DnexkTpoHHBIH pecypc] : yuebd. mocobue / F0.B. baxtusposa, P.P. Munnynnun, B.W. lNankus.

— OnektpoH. nan. — Kazanp : KOV, 2014. — 144 c.

2. TuanoBa JI. I'. JIeMOHCTpalIMOHHBIN SKCIIEPUMEHT B XUMHUHU [ DIIEKTPOHHBIN pecypc] : yueOHOe

nocobue / JI.I'. TuBanoa, T.}O. Koxyxosa, 'oBopuna C. [1. — DnektpoH. gan. — Kemeporo :
WznarensctBo KemI'Y (KemepoBckuii rocynapctBenHsiii yausepeuter), 2010. — 86 c.

Jlononnumenvnas:
1. Pymutuc I'. E. Xumus. OcHoBbl o6miet xumun [Teket] : 11 knacc : yaeOHUK 1715
00111e00pa30BaTENbHBIX YIPEIKICHUN C TPUIIOKEHUEM Ha AJIEKTPOHHOM HOCHUTEIE | 0a30BBI YPOBEHD
/T. E. Pyn3utuc, ®. I'. ®enpaman. - 13-e u3a. - Mocksa : [Ipocsemenue, 2011. — 158 c.
2. Pym3utuc I'. E. Xumus. Opranndeckas xumus [ Texct] : 10 kimace : yaeOHUK IS
00111e00pa30BaTeIbHBIX YUPEXKICHUHN C MPUIOKEHUEM Ha JIEKTPOHHOM HOCUTENE : 0a30BbIi YPOBEHB
/T. E. Pymsutuc, ®©. I'. ®enpaman. - 14-e uzn. - Mocksa : [Ipocsemenne, 2011. - 192 c.
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Ilpozpammnoe ovecneuenue u Humepnem-pecypcot

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
1. Jlekunonnas aynutopusi — 412A.
2. Kommerorep (HOyTOYK).
3. TeneBusop.
4. MynpTuMeauanpoeKTop.
5. Aynurtopus sl IPOBEICHUSI CEMUHAPCKUX U MPAKTUYECKUX 3aHiITHH —411A.
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