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1.

IlepeyeHs MIAHUPYEMBIX Ppe3yJbTATOB OOy4YeHHMs] MO JUCHU-
mwinHe «MeToauka npenogaBaHus XUuMHHN», COOTHECEHHBIX C IJIa-
HUPYEeMbIMHM Ppe3yJbTaTaMHU OCBOCHHUS O0O0pa3oBaTeJbLHOM IPoO-

rpammbl 04.05.01 dyngameHTadbHAS M NPUKJIATHAS XUMHUSA

Koani
KoMIIe-
TeHINHU

Pe3yabTatbl ocBoenuss OITOII
Conep:xkanue KOMIeTeHUM

IlepeyeHb MJIaHUpPyeMbIX pe-
3yJ1bTATOB 00y4YeHHUS 110 UC-
HUILJINHE

OK-5

CHOCOOHOCTRIO  HMCHOJIB30BaTh
OCHOBBI TIPAaBOBHIX 3HAHUU B
pasnuUHBIX cepax KU3HEIes-
TEJILHOCTH

3HaTh: MPUOPUTETHBIC HAIPaB-
JeHusi pa3BuUTUs  0Opa3oBa-
TEJIbHON CUCTEMBI Poccuiickoi
denepanyu, 3aKOHBI U WHBIC
HOPMATHUBHBIEC MMPABOBHIC AKTHI,
periiaMeHTupyomme oopazo-
BaTENbHYIO JCSATEIBHOCTh B
Poccutickon ®@enepanumu.
YMeTh: UCHONB30BATh 3HAHMS
JNEUCTBYIOIIETO 3aKOHOATEIIb-
cTBa B cdepe 00pa3oBaHHS B
npodeCCUOHATIBHONW  IeSITeNb-
HOCTH.

[1K-11

BJIQJICHUEM MeEToJaMu OTOOpa
MaTepuaiia, MpOBEJEHUsI Teope-
TUYECKUX 3aHIATHH u Jabopa-
TOPHBIX  padoT, OCHOBaMH
yIpaBJICHUs] TPOLIECCOM 00yue-
HUSL B 0Opa3oBaTEeIbHBIX Opra-
HU3AIUAX

3HaTh: CTPOCHUE COJEPIKAHMS
0a30BOTO Kypca XMMUU B 00-
1meo0pa3oBaTeIbHON  IIKOJIC;
COBPEMEHHBIC IIEIM W 3aJa4d
MperoAaBaHusl XUMUU B Cpel-
Hel o01reobpazoBaTenbHON
IIKOJIe; METO/bI PEIICHUS pac-
YETHBIX U OKCTICPUMCHTATbHBIX
3amad.

YMeTh: mIaHupoBaTh y4eOHBIH
MPOIIeCC; MCIOJb30BaTh CIie-
muUIecKrue METOMBI, Xapak-
TEpPHBIC JJIT CaMOW HAyKHW XH-
MUU; IPOCKTUPOBATH YPOKH.
BnaneTs: TeXHUKOM U METOIH-
KO XHMHYECKOIO JKCIEpHU-
MEHTa, HaBBIKAMH PYKOBOJ-
CTBa TMpoLeccoM oOydeHus
yYaInXCsl; METOIUKaMHu 00y-
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OOTKH HOBBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH, BKJIIOYAsi CHCTEMBI
KOMITBIOTEPHOTO U JUCTAHIIMOH-
HOTO OOy4YeHHUS

Koabt Pesyabratbl ocBoeHuss OIIOII | [lepeyenb miiaHupyemMbIx pe-
komie- | Coaep:kaHue KOMIIETEHIUM 3yJIbTATOB 00y4YeHHUs IO IUC-
TeHIUH HUILTHHE
YEHUS PEIICHUIO 3a/1a4, Ipeay-
CMOTPEHHBIX IIKOJBHOU IpO-
IrpaMMOM.
[1K-12 BJIaJICHUEM crocobaMu paspa- | YMETh: COCTaBISTh JOKYMEH-

Thl U JIPYTU€ TEKCThI aJIeKBaT-
HO 3ajaye; pa3pabaTbiBaTh
MYyJIbTUMEIUMHBIE  MPE3EHTa-
AW, TPUMEHATh WHCTPYMEH-
TallbHbIE CPEACTBA KOMIIbIO-
TEpHOW Trpauku; BBHIOUPATH
CpPEACTBa TEIEKOMMYHUKAIIHIA;
HaXOJAUTh W  OOMEHHUBATHCS
uH(popManuen B UHTEPHETE.
Brmaners:

METOIUKOH OpraHu3aIUU
y4e0HO-BOCITUTATEILHOTO
MpoIecca C HKCHOJIb30BAHUEM
uH(pOpMAIMOHHONW  00pa3oBa-
TEJIBLHOW cpeabl 00pa3oBaTesb-
HOTO YUPEXKICHUSI.

2. Mecto nucuuniunbl B cTpykrype OIIOII cnenuaaucra

Jucuuminna «MeTtonuka npenojaBaHus xuMmun» usydaercsa Ha |V kypce B
CEIbMOM CEMECTPE.
JIns OCBOGHUSI TaHHOW JUCHMIUIMHBI HEOOXOIUMBI KOMITETCHIIUHU, CHOPMHU-

POBAHHBIC B paMKaX OCBOCHHUs AHMCHUIIIMH. HECOPraHN4YeCKas XUMHA, OpraHn4c-

CKasl, aHAIMTUYECKast, PU3nuecKasi U KOJUIOUTHAS XUMUS, - a TAKKE JUCITUTIINH
MEeIarOrMYECKOro [UKJIA.

Meronuka mnpenogaBaHusg XUMHH SIBISIETCA HEOTHEMIIEMBIM 3BEHOM B
HAYaJIbHOW TMOATOTOBKE OOYYAIOIMUXCSA K TIEAarOorMYecKod MesTeTbHOCTH U
MPEIIECTBYET MEAArOTUYECKON MPAKTUKE CTYICHTOB.

3. O0beM gucuUNMJIMHbI «MeToAMKA MpenogaBaHusi XHMHH» B 3a-
YEeTHBIX €IMHULAX ¢ YKA3aHUEM KOJM4YeCTBA aKaJeMUYeCKHX Ya-
COB, BbIJI€JIEHHBIX HA KOHTAKTHYI0 pa0doTy 00y4alliuxcs ¢ npe-
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nojaasartesieM (10 BHAAM 3aHATHH) U HA CAMOCTOSITEJIbHYIO pado-
Ty 00y4Yarommuxcst

OO6miast TpyJ0EMKOCTh JUCHMIUIMHBI COCTABISAET 2 3a4ETHBIC €IUHMIIBI, 36 4acoB
ayJIMTOPHBIX 3aHATUH, 36 YaCOB CaMOCTOSATEIHLHON pabOTHI.

3.1.00bém aucnumiuHbl «MeToaukKa NpenojaBaHusi XMMHH» IO BHIAM
Y4eOHBIX 3aHSITHH (B Yacax)

Bcero uacos

O0béM TUCHUIJIMHBI JUIsl O4HOM (popmBI 00Y-
YCHUS

OO6m1ast TPyJ10EMKOCTh JUCHUTUIUHbI 72
KoHTtakTHas pabora oOy4arommxcsi ¢ MpermojaBaTe- 36
jeM (1o BUJiaM y4eOHBIX 3aHSATHI) (BCETO)
AynautopHas pabota (Bcero): 36
B T. YHCJIE:
Jlexn 18
[IpakTuyeckue 3aHsATUS 18
[IpakTUKyMBI
JlaGopatopHbie pabOThI
B ToM 4rclie B aKTUBHBIX Y MHTEPAKTUBHBIX (popMax 18
BueaynutopHas pabora (Bcero): 36

B tom uucne, uHauBuAyanpHas padbota o0Oydaronmx-
Csl C TIperojaBaTeseM:

['pynmoBasi, HANBUyabHAS KOHCYJIbTAIIAS U WMHBIC
BUJIBI yUIEOHOH NEATEIHHOCTH, TPEIyCMaTPHUBAIONTUE
IPYIIOBYIO WM WUHAUBUIYAJIbHYIO paboTy oOydaro-
HIMXCS C MPEno/iaBaTeieM

CamocrosiTenbHas paboTa 00y4aromuxcs (BCero) 36

Bun npomMexxyTouHO# arTectanuu 00ydaromierocs
(3auer)
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4. Conep:xxanue QMCHUILUIMHBI, CTPYKTYPUPOBAaHHOE MO TeMaM (pa3-
JejIaM) ¢ YKa3aHHEeM OTBeJeHHOI0 Ha HMX KOJIM4YecTBAa aKaJaeMH-
YeCKMX YaCOB M BU/IOB Y4eOHBIX 3aHATHI

4.1.Pa3aeJibl AUCHUILJIMHBI M TPYA0EMKOCTh 110 BUIAM y4eOHbIX 3aHATHI (B
aKaJeMHMYeCKHUX 4acax) IJs 04HOH (opMbI 00yUeHUs

Buabl yueOHbIX 3aHATHH,

s o
L;E g BRJIKYad CaMOCTOATEC/Ib-
&3 HYI0
: padoTty o0y4aromuxcs u
Ne g § TPYAOEMKOCTb (B 4acax)
- Pasnen 8; ; AyauTtopHbie yueod- @®opMbl TeKyLIEro KOH-
1/ IHCHHILTHHBI W HbIC 3aHATUSA ﬁ TPOJIA YCIIEBAEMOCTH
- CeMuHapsol, S
NnpaKTu4ie- g-
= CKMe  3aHs- |
o =1 THs, Jdabopa- | 2
3 N TOpHBIe pa- | &
= = 00ThbI ©
1.14.2.1. 3 1 2
2.| 4.2.2. 5 1 2 2 Cocrapnenue paboueit
IPOTPAMMBI.
3.| 4.23. 4 2 2 | 3ammra 1abOpaTOPHBIX
pabot. IIpoexTupona-
HUE DJIEMEHTOB YPOKOB.
4. 4.2.4. 4 2 2 | 3ammra 1abOpaTOPHBIX
paborT.
5. 4.25. 4 2 2 | IIpoekTupoBanue ypo-
KOB.
6.| 4.2.6. 8 2 2 4 | 3ammTa Ja060paTOPHBIX
pabor.
7. 4.2.7. 6 2 2 2 | IIpoekTupoBanue ypo-
KOB.
3ammra 1a00paTOPHBIX
paborT.
8.| 4.2.8. 7 2 1 4 | [IpoextupoBaHue ypo-
KOB.
9.| 4.209. 8 2 2 4 | IlpoekTtupoBaHue ypo-
KOB.
10 4.2.10. 3) 2 1 2 | IIpoekTupoBanue ypo-
KOB.
11 4.2.11. 8 2 2 4 | 3amura 1a00paTOPHBIX
paboT.
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&~ Buabl yueOHbIX 3aHATHH,
‘§£§ BKJIIOYASI CAMOCTOSITE]Ib-
E‘§ HYI0
2 padoTry o0y4aromuxcs u
N g § TPYA0EMKOCTb (B 4acax)
[
- Pasnen E ; AyautopHbie yued- @®opMbl TeKyLIEro KOH-
A O Hble 3aHATHS < TPOJIsl yCTIeBAeMOCTH
n/ | IMCUMILINHBI TS v——— s
I € p 9 lg
npaKTuie- s
= CKHe  3aHsf- e
o =1 THs, Jabopa- §
3 5 TOpHbIE pa- | =
= = 00ThBI ©
IIpoekTupoBanue ypo-
KOB.
12 4.2.12. 10 2 2 6 |3ammura mabopaTOPHBIX
pabor.
[IpoexktupoBanue ypo-
KOB.
13 Bcero: 72 18 | 18 3
6

4.2.Conep:xkanne TUCHUILIUHBI, CTPYKTYPUPOBAHHOE MO TEMaM

4.2.1. Ilpeamer u 3a1a4u METOIUKY MTPENOJAABAHNS XUMHUU KaK HAyKH

CBs3p METOJIMKM MPENOJAaBaHUS XUMHUU C APYTUMH HayKamMu. MeToasl uccie-
JIOBaHUs B 00J1aCTH METOAMKH MpernofaBanus Xxumuu. Kpatkuili ucropuueckuii 00-
30p pa3BUTHUS JAHHOTO MPEIMETA.

4.2.2. HopMmaTuBHO-METOWYECKasi JOKYMEHTAIUsI, periaMeHTUpyromas 00-
pa3oBaTeILHBIN MPOIECC MO XUMHUH B 00PAa30BATEIBHBIX YUPEKICHUSIX OCHOBHOTO
o01iero o0pa3oBanHus v cpeaHEro (TI0JIHOTO) 00pa30BaHUS

Crangaptel mo xumuu. llenn w 3amaum oOyueHUs XWMHH. YHUBEpPCaJIbHBIC
yaeOHble neiicTtBus (moHsatus YYJl W BUABL. JUYHOCTHBIC, METalpeAMETHBIC,
npeaMeTHbie). Pe3ynbraThl 00ydeHus.

CrpykTypa coaepKaHus IIKOJIBHOTO Kypca XuMuu. Jlunaktuueckue TpeOoOBaHUs
K TIOCTPOCHUIO Kypca XUMUH (TPUHIIUIT HAYYHOCTH, IPUHITUIT TOCTYITHOCTH, MPUH-
ATl CUCTEMHOCTH U CUCTEMATHYHOCTH, IPUHLUIT UCTOPU3MA, IPUHLMUII CBA3U TEO-
puu ¢ npaktukoi). Kpurepuu otrbopa conep:xanus.
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[IpumepHble U aBTOpCKHE MporpaMmbl Mo XuMuu. PabGouas nmporpamma. Yueo-
Hukd. [IpeanpoduibHbie AIEKTUBHBIE KYpPChl. DIEKTUBHBIE KYpPCHI IS TPOQUITH-
HOTO 00yUYeHHS.

4.2.3. MeTobl U TEXHOJOTUH O0YICHUS XUMUH

Knaccudukamus merogoB oOydenus. OOmme Metoapl (0OBICHUTETHHO-
WUTIOCTPATUBHbBIE, PEIPOAYKTHUBHBIC, IBPUCTHUYECKUE, HccienoBaTensckue). O0-
HIETIOTUYECKUE METONbl (MHAYKUHWSA, NEAyKLIHs, aHamorus). MeToasl camocTos-
TEIbHON paboTHl (IKCIIEpUMEHTaIbHAs padoTa, paboTa ¢ yueOHUKOM XUMHUH). Me-
TOJIbI YIIPABJICHHS TTO3HABATEIILHOM JAESITETFHOCTHIO O0yUaOIUXCs (alTOPUTMHU3H-
pOBaHHOE, NPOrPAMMHUPOBAHHOE, IMPOOJIEMHOE, HCCIEAOBATEIbCKOE OOYy4YEHHE).
MeToapl XMMUUECKOTO HccieloBaHus (HaOM0AeHUe, XUMHUECKUNH SKCIIEPUMEHT,
MOJICTTUPOBaHUE, (POPMAIH3AIINS, THIIOTETHKO-ICYKTUBHBIN METO).

Knaccudpukanus TtexHomoruit oOyuenus. Ilemaroruueckue TEXHOJIOTHH,
HalpaBJICHHbIE Ha AaKTHBU3ALUI0 U HHTEHCU(UKALWIO Y4eOHOH AesITeIbHOCTH
(TEXHOJIOTUU KOJUIEKTUBHBIX CHOCOOOB OOyUY€HUS; TEXHOJIOTHS WHTEHCU(UKALUU
oOyueHusl Ha OCHOBE Mojiejiell yueOHOTro MaTepuaia B BUAE ONOPHBIX CXEM; TEXHO-
JoTUsl YpOBHEBOTO (nuddepeHIIMpOBaHHOT0) OOYYEHUS; TEXHOJOTHUSI HTPOBOIO
(MozeNnbHOT0) OOY4YEeHUS U JIp.)

4.2.4. ®opmbl OpraHu3aly yueOHON JeATeIbHOCTH

Knaccuduxanus dhopm opranuzanuul yueOHON NEATEIBHOCTH MO KOJUYECTBY
y4aCTHUKOB (MacCOBBbIC, IPYIIOBBIC, HHAUBHIYaAIbHbIC) U 10 MECTY OCYIIECTBIIC-
HUs (IIKOJbHBIE W BHEIIKOJIbHBIE). YPOK XUMHUHU, TPEOOBAHUS K COBPEMEHHOMY
ypoky. Tumsl ypokoB B cucteme AesiteabHocTHOro Metona «Illkoma 2100...» (ypok
OTKpPBITUSI HOBOTO 3HAHUSA, YPOK pedieKkcuu, ypoK O0OIIEeMeTOA0I0THYECKON
HaIPaBJICHHOCTH, YPOK Pa3BUBAIOIIETO KOHTPOJIA).

[InaH-koHCHEeKT ypoka. llenenonaranue npu MJIaHUPOBAHUM YpPOKA. AHalu3
(camoananu3s) 3(hPEeKTUBHOCTH ypOKa.

OpraHuzaiysi BHEYpOUHOU pabOThl (AHW/HEAENN XUMHUU, XUMUYECKHUE KPYK-
KM, XUMUYECKUE BeUepa, OJIUMITUA]IbI, KOH(DEPEHITUHU, IKCKYPCHH ).

4.2.5. BBoaHBIN KypC XUMUHU

ATOMHO-MOJIEKYJISIPHOE YUEHUE KaK Hay4yHasi OCHOBA BBOJIHOT'O Kypca XMMHH.
@opMHUpPOBaHUE WU PA3ZBUTHE MOHATHS O BEIIECTBE M XUMHUYECKOM pPEAKLMU Ha
aTOMHO-MOJIEKYJIIPHOM YPOBHE IMPEICTABICHUN. XUMUYECKAN S3bIK. MeToauka
u3yuyeHus ewiects 10 [lepuoamueckoro 3akoHa. Mertoauka U3y4eHUs: OCHOBHBIX
KJIACCOB HEOPTAHUYECKUX COCIUHEHUN.

4.2.6. . Metonuka nzydenuns [lepuognueckoro 3akona u [lepnoanaeckoil cucTeMbl
«MeToauka npenoiaBaHusi XUMUN» 8



[lepuonnueckuii 3aKOH Kak Hay4yHasi OCHOBA IIKOJILHOTO Kypca XuMuu. Me-
TOJAMKA U3YYEHUS CTPOEHUs aroMa. DopMUpOBaHUE NIPE/ICTABIICHUS O B3aUMOCBSI3U
CTpOEHHUsI aToMa CO CBOMCTBaMH BellecTB. DOopMUpOBaHUE MPEACTABICHUS O XH-
MUYECKOM CBSA3M M BAJICHTHOCTU. Pa3BUTHE MOHATHUS O BEUIECTBE M XUMHUYECKOU
peaKkiMu Ha 3JIEKTPOHHOM YpOBHE MpPEACTABICHUN. Y CTAaHOBJICHUE MPUUYUHHO-
CJICZICTBEHHBIX CBSA3€H MEXK]ly CTPOCHUEM U CBOMCTBAMHU BEIIECTBA.

4.2.7 YpoBeHb HOHHBIX TIPEICTABIICHUNA O BEIIECTBAX U XUMUYECKON PEAKITUH.

Pa3BuTre XMMHUUYECKOTO SI3bIKa HA MIOHHOM YPOBHE IpeJICTaBICHU. MeToinKa
M3y4YE€HUS OCHOBHBIX KJIACCOB COCIMHEHUI HA MIOHHOM YPOBHE MPEICTABICHUM.

4.2.8. YPOBGHB OQHCPICTUYCCKUX U KHHCTUICCKUX HpCI[CTaBJ'IeHI/Iﬁ O BCIICCTBAx
1 XUMHUYECKOH PCAKIUU.

Passutue npeacraBieHul 0 BO3MOKHOCTH IIPOTEKAHUS XUMHUUYECKUX PEaKLUN
U PEAKIMOHHON criocoOHOCTH BemiecTB. OO0CHOBaHME BO3MOKHOCTH YIPABIICHUS
XMMHYECKMMH TIpoueccamu. M3ydeHue XMMHYECKUMX ITPOU3BOJCTB B IIKOJIBHOM
KypCce XMMHH.

4.2.9. O01ue BOmpoChl METOANKY U3yUeHUsI OPTaHWYECKOW XUMHH B CPEIHEN
LIKOJIE.

OcHoBHBIEC 337ja4u y4eOHOro Kypca opraHuudeckorl xumuu. CoaepkaHue u
cTpykTypa Kypca. [Ipunnumnst 1 060cHOBaHUs 0TOOpa MaTepuaia. Teopust XuMude-
CKOI'O CTPOE€HHUsI KaK Hay4dHas OCHOBA IIKOJIBHOTO Kypca OpPraHUYECKOW XUMHH.
Pa3BuTre NMOHATHS O BEIIECTBE M XUMHUYECKOM PEAKIMU B KypCE€ OPraHUYECKOH
xuMuu. QopMUPOBAHUE MOHATUN «A30MEPUSD, KTOMOJIOTHUSY, «B3aUMHOE BIIUSHUE
aTOMOB B MOJIEKYJIaxX» U «(yHKIIMOHAIIbHAS TPYIINaY.

4.2.10. MaTerpanus 3HaHUHN O BEIIECTBAX U XUMUUYECKON peakIuu B Kypce oOien
XUMHUH.

[enu u 3agaun Kypca oOuiei xuMun. UHAYKTUBHBIN U IS TyKTUBHBIN METOIbI
CUCTEMaTHU3alMK 3HAaHUU. YTIyOJaeHue 3HaHUW yJaluxcsl TPy U3y4YE€HUU CTPOCHUS
BEIIECTB M XMMUUYECKOM CBsI3U. CUCTeMaTH3alMs 3HAHUM O XUMUYECKUX PEAKIUAX.
CucremaTuzamnus 3HaHUM 0 MeTajlJlax U HeMeTallax.

4.2.11. 3amayu B MIKOJIBHOM KypC€ XUMHH
DkcrniepuMeHTalbHbIe 3aaun. CUHTeTHYeCKUEe 3a1auu. KoHCTpyKTOpCcKUEe 3a-

naud. PacdyetHele 3aaun (pacyeTsl MO XUMHUYECKUM (OopMyJiaM, pacdeThl M0 Xu-
«MeToauka npenoiaBaHusi XUMUN» 9



MUYECKUM YpaBHEHHSIM, PAaCUeThl JIJIsl MPUTOTOBIIEHUSI pAaCTBOPOB, PacueThl CKOPO-
CTell XUMHUYECKUX peakinii). KoMOMHUpOBaHHBIEC U YCIIOKHEHHBIE 3aa4H.
MeTtonp! pelieHus 3aaay.

IlepevyeHb JeKUMA 10 JUCUUILJINHE

Pazaea Jlekuumn
42.1. [IpeameT u 3a1a4n METOAMKY MIPETIOIaBaHMsI XUMUH KaK HAYKH.
4.2.2. HopmatuBHO-MeTOMMUECKAss JAOKYMEHTAlUs, pPerjiaMeHTUPYoIIas
o0Opa30oBaTeIbHBIN MPOIIECC 10 XUMHUHA B 00pa30BaTEIbHBIX YUPEKIe-
HUSIX OCHOBHOT'O 0OIIETro 00pa3oBaHMs U cpelHero (mosHoro) obpa-
30BaHUSI.
4.2.3. MeTo/pl M TEXHOJOTHH O0YUICHUS XUMUH.
4.2.5. BBoAHBIN KypC XUMUHU.
4.2.6. Metonuka uzyuenus Ilepunoauueckoro 3akona u [lepuonnueckoit cu-
CTEMBI.
4.2.7. YPOBEHb HOHHBIX NIPEACTABICHNUN O BEIIECTBAX U XUMUYECKON pPEaK-
1097078
4.2.8. YPpOoBEHb PHEPTrETUUECKUX U KHHETUUECKUX MPEICTABIICHUHN O Bellle-
CTBax
Y XMMUYECKOU pEaKIUU.
4.29. OO611e BONPOChl METOAMKU U3YYCHHUSI OPTaHMYECKOW XUMUU B Cpejl-
HEH IIKOJIE.
4.2.10. NuTerpanys 3HaHUN O BEIIECTBAX U XUMUYECKOW PEAKIIUU B KypCe
00111l XUMHUH.
4.2.11. 3agauM B NIKOJIBHOM KypCce XMMHH.
ITepeyeHb NPAKTHYECKUX 3AHATHA MO IUCUMUILJINHE
IIpakTHUyeckue 3aHATHSA
Pa3nea
4.2.2. 1. Texnuka 6e3onacHocTu. [LmanupoBanue yue6Hol paboThl (pabo-
yasi IpOrpaMma).
4.2.4. 2. ®opMbl OpraHU3alry Y4eOHOHN JeSITEeIbHOCTU. YPOK.
4.26.- [{ukn nabopaTopHBIX PaboOT:
4211 3. Paborta ¢ razamu. Tumbl XUMHYECKUX pEaKIMil. 3aKOH COXpaHe-

HUS Macchl BemecTB. OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COEIH-
HECHUM.

4. Teopus 3JICKTPOJIUTUYECKON IUCCOIMalMu. PereHnue skcnepu-
MEHTAJIBHBIX 3a]1a4.

5. DKCIIEpUMEHT B KypCe OPraHn4e€CKON XUMUHU.

«MeToauka npenoiaBaHusi XUMUN» 10




4.2.5-
4.2.12

6-7. MonenupoBaHue YPOKOB.

4.2.6.

8. Pemrenne 3a1a4.

9. KomnokBuym.

5. IlepeueHb yueOHO-METOAUYECKOr0 olOecleveHus JJIs1 CAMOCTOSA-
TeJIbHOU PadoThl 00Yy4AKOIIMXCH 10 TUCHUIJINHE

Ne

Bua camocrosiTeIbHOM
padoThI

Jluteparypa

1.

CocraBienue paboyedt mpo-
TPaMMBbI

KoHcreKTs! 1eKnuin

2.

HOI[FOTOBK& K IPAKTHYCCKUM
3aHATHAM

Tusanosa, Jlapuca I'eopruesna. Me-
Toauka oOOyueHuss XumuHM [Tekcrt]:
yuebHoe nocodue /JI. I'. TuBanona, C.
M. Cupuk, T. IO. KoxyxoBa; Keme-
poBckuii roc. yH-T. - Kemepono: [0.
u.],2013. - 155c.

Cupuk, CBernana MuxaiioBHa.
Xumus [Tekcr]: yue6Hoe nmocoodue /C.
M. Cupuk, A. B. Ilerpymmna; Keme-
poBckuii roc. yH-T. - KemepoBo: [0.
u.],2013.-119c.

[IpoexkTrpoBaHne ypoOKOB

KoHCIEeKThI JIeKIui,

MoxoB, A.W. IIpakTukym 1mo MeTo-
nuKe mpenojaaBaHus xumuu. Jlabo-
pPaTOPHBIE OMBITHI JIEKTUBHBIX KYyp-
COB TpOoQMIbHBIX KiaccoB [Tekcr]:
yaebHoe mocooue. YU.1 /A.N. Moxos,
T.b. Tkauenko, JI.b. Ycenko; Keme-
POBCKHI TOCYHApPCTBEHHBIA YHUBED-
curetr. - Tomck: M3n-Bo Tomckoro
roc. nea. yH-ta, 2008. - 67 c.

MoxoB, A.M. IIpakTukym mo meTo-
JMKEe TpernoaaBaHus Xumuu. Jlabo-
pPaTOPHBIC OMBITHI JICKTUBHBIX KYyp-
COB Mpo@uibHbIX KiaccoB [Tekcr]:
yaeOHoe mocobwue. U.2 /A.N. Moxos,
T.b. Txauenko, K.B. S0nouxnna;
Kemeposckuit roCy1apCTBEHHBIN
yHuBepcuteT. - Tomck: M3n-Bo Tom-
ckoro roc. nef. yu-ta, 2008. - 99 c.

«MeToauka npenoiaBaHusi XUMUN»
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http://him.1september.ru/ - pa3pa-

25.10.16),

00TKHM ypoKoB (jata

oOparieHus

Kypnan «XuMus B IIKOJIE»,
school-collection.edu.ru — koyuiekIus

u(pOBBIX 00pa30BATENBHBIX PECYP-
coB (mara oopamenus 25.10.16),
auteparypa nyHkra 7 PIL

4. [TonroroBka Kk 3auery KoHcnekTsl JIeKIui,
autepatypa myHkToB 7 u 8 PIL.
6. @OOHI OIEHOYHBLIX CPEICTB /IS NMPOBeAeHHUS] MPOMEKYTOUHOM

arrecragnuu 06yanOIJII/IXCH o AMCHMIIJINHE «MeTOI[I/IKa npeIo-
JaBaAaHUHA XUMHUN»

6.1.IlacnopT )oHIA OLIEHOYHBIX CPEACTB MO TUCHUILIMHE (MOIYJIIO)

Ne | Kontponupyembie pazzaensl | Kog KoHTpoiupyemoll KOM- | HAUMEHOBAHHE
/1 | (Tembl) JUCHUTUINHBI | IETeHUUU (UK €€ 4acTH) / U | OLIEHOYHOTO
(pe3ysbTaThl MO pa3jaeiiam) ee (QopMyIupoBKa — IO >Ke- | CPEACTBA
JTAHUIO
1. |4.2.1. OK-5, TIK-11 KOJUIOKBUYM

3HaTk:

— WCTOPHUIO Pa3BHUTHS METO-
UK 00YYEHUST XUMUHU;

— HOPMAaTUBHO-
METOJAMYCCKYI0 JTOKYMEH-
Taluio, pPerJaMEeHTHPYIO-
marw  00pa3oBaTeNIbHBIN
npolecc mo XMMUU B 00-
pa3oBaTeIbHBIX yupe-
)KICHUSIX OCHOBHOI'O 00-
mero oOpa3oBaHUsA U
cpeaHero (IoHOro) o00-
pa3oBaHuUs;

— IIeNK W 3aJa4d Tpernojia-
BaHMsI XUMUU B 00pa3oBa-
TEIBHBIX  YUPEKICHHUIX
OCHOBHOTO OOIIEro u
cpeaHero (IMoJHOro) 00-
pa3oBaHUS.

«MeToauka npenoiaBaHusi XUMUN»
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KonTpomupyembie  pa3zieinsl
(TembI) JTUCIUILTAHBI
(pe3ynbTaThI 1O pa3jaeiiam)

Kon xoHTpommpyemon KOM-
nereHnuu (uiau e€ Jyactu) / u
ee (OpMyJIMpPOBKa — TIO JKe-
JTAHHTO

HaMMCHOBAHUC
OLCHOYHOI'O
CpcacCTBa

4.2.2.

3HaTh:

— CTPYKTYpY KYypCOB XH-
MUH;

— TPUHIMUINB W KPUTCPUH
otOopa coaep:KaHus Kyp-
COB XUMUH.

OK-5, TIK-11

KOJIJIOKBHYM

4.2.3.

3HaTh: METO/Ibl OOyYEHHS.

YMeTs:

— HCHOJIb30BaTh crHenudu-
YeCcKHe METOJIbl 00yue-
HUS, XapakTepHbIC s
caMOM HayKH XUMUH;

— KOHCTPYUpPOBATh JJIEMECH-
ThI YPOKOB.

Bnanets:

— TEXHUKOHM M METOJIUKOUN
XUMHYECKOTO  JKCIIEepH-
MEHTA;

— HaBBIKAMU
MPOIECCOM
XHUMHH.

PYKOBOJICTBA
o0y4eHus

TIK-11, TIK-12

KOJUIOKBHYM
I1P

424,

3HaTh:

— dbopMBI  OpraHu3alUU
y4eOHOTO TpoIiecca;

- KJaccu(ukauo ypo-
KOB;

- CTPYKTYPY YPOKOB;

— TpeOOBaHUS K YPOKY.

TIK-11, TIK-12

KOJIJIOKBUYM
I1P

4.2.5.

3HaTh:

— Kak (popMHpyrOTCS U pas-
BUBAIOTCS TIOHATUS O Be-
IIECTBE M XUMHUYECKOU

[1K-11, I1K-12

KOJIJIOKBUYM
ITP

«MeToauka npenoiaBaHusi XUMUN»
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/o

KonTtponupyemsie
(TembI)
(pe3ynbTaThI 1O pa3jaeiiam)

pasienbl
IUCHUATLINHBI

Kon xoHTpommpyemon KOM-
nereHnuu (uiau e€ Jyactu) / u
ee (OpMyJIMpPOBKa — TIO JKe-
JTAHHTO

HaMMCHOBAHUC
OLCHOYHOI'O
CpcacCTBa

peakuuu  Ha
MOJICKYJISIPHOM
MPEJICTABIICHUM;

I'0 3aKOHA,

HUYECKUX COECIUHEHUN.

soBanueMm UKT.

Branern:

MHUYCCKOI'O OKCIICPUMCHTA.

aTOMHO-
YpOBHE

— MCTOJUKY H3YUCHHA BC-
meCTB 10 IICPHUOINICCKO-

— MCTOAHUKY H3YUCHHUA OC-
HOBHBIX KJIACCOB HEOpPra-

YMeTh: MPOEKTUPOBATH ypPO-
KM, B TOM YHUCJIE U C UCIIOJb-

TEXHUKOM M METOJIUKON XU-

4.2.6.

3HAaTh:

JI.1. Menpeneena;
— METOIUKY
CTPOCHHUS aTOMa;

CBs3U U BAJICHTHOCTH,

YECKOU
YPOBHE
MPEJICTABIICHHM.

peakuu

— METOAUKY HW3y4YCHHS Iie-
pUOIMYECKOrO0 3aKOHA H
MEePUOANYECKON TaOJIUIIBI

M3y4ECHUS

— Kak (QopMUPYIOTCS TIpel-
CTaBJICHUS O XUMHYECKOU

— Kak pa3BUBAIOTCS TOHS-

THUSI O BEILIECTBE U XUMH-
Ha
AJIEKTPOHHBIX

[1K-11, I1K-12

KOJUIOKBUYM
I1P

4.2.7.
OCHOBHBIX  KJIACCOB

JICHUMN.

3HaTh: METOAUKY H3yUYEHHUS
Ha
YPOBHE HOHHBIX TIPEACTaB-

YMeTh: NpOeKTUPOBATh YpPO-

[1K-11, I1K-12

KOJIJIOKBUYM
ITP

«MeToauka npenoiaBaHusi XUMUN»
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/o

KonTtponupyemsie
(TembI)
(pe3ynbTaThI 1O pa3jaeiiam)

pasienbl
IUCHUATLINHBI

Kon xoHTpommpyemon KOM-
nereHnuu (uiau e€ Jyactu) / u
ee (OpMyJIMpPOBKa — TIO JKe-
JTAHHTO

HaMMCHOBAHUC
OLCHOYHOI'O
CpcacCTBa

soBanuem UKT.
Branern:

MHUYCCKOI'O SKCIICPUMCHTA.

KH, B TOM 4YHCJIC U C HUCIIOJIb-

TEXHUKOU U METOIUKOU XHU-

4.2.8.

AKIIMOHHBIX

IIPEICTABIICHAMN.

soBannem UKT.

Branern:

XUMHUYCCKOI'O
MCHTA.

3HaTh: METOIUKY H3yUCHHUS
XUMUYCCKUX pEaKIuil U pe-
crocoOHoCTEM
BCIICCTB Ha ypOBHE 3HEpre-
THYECKUX U KHHETHYECKHUX

YMeTh: MPOEKTUPOBATH ypPO-

KH, B TOM 4YHCJIC U C UCIIOJIb-

— TEXHUKOHM M METOJIUKOU
AKCIIEPU-

[1K-11, ITK-12

KOJIJIOKBUYM
ITP

4.2.9.

3HaTh:

OpPraHUYECKON XUMUHU;

CKHX COCIMHCHUII;

TaHNYCCKUX BCIICCTB,

ray,

ay.
Branern:

— Kak pa3BUBAIOTCS TOHS-
THSI O BEIIECTBE U XUMM-
YECKOM peakiuu B Kypce

— METOAUKY HU3Yy4YE€HUs TEO-
pUH CTPOEHUS OpraHuye-

— METOJIMKY M3y4Y€HHUs Op-
— Kak (opMupyroTcs MoHs-
TUS: «U30MEPUS», «KTOMO-
JIOTHSD), «B3aMMHOE BIIMS-

HHE aTOMOB APYT HA ApPY-

— «(byHKIIMOHATbHAS TpPYII-

[1K-11, I1K-12

KOJUIOKBUYM
I1P

«MeToauka npenoiaBaHusi XUMUN»
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/o

KonTpomupyembie  pa3zieinsl
(TembI) JTUCIUILTAHBI
(pe3ynbTaThI 1O pa3jaeiiam)

Kon xoHTpommpyemon KOM-
nereHnuu (uiau e€ Jyactu) / u
ee (OpMyJIMpPOBKa — TIO JKe-
JTAHHTO

HaMMCHOBAHUC
OLCHOYHOI'O
CpcacCTBa

TEXHUKOU U METOIUKOU XHU-
MHYECKOT0 IKCIIEPUMEHTA.

10.

4.2.10.

3HAaTh:

— UeJIM W 33Ja4d Mpernoja-
BaHMs OOIIEH XUMUH;

— KakK pa3BUBAKOTCS TMpea-
CTaBJIEHUS O CTPOCHUU
BEIIECTB M XHMHYECKOU
CBSI3H,

— KakK CHCTEMaTH3UPYIOTCA
MOHSTHS: «O XMMHUYECKOM
peakum», «MeTaLIax» H
«HEeMeTanIax».

Bnaners:

— TEXHUKOM ¥ METOIUKOU
XUMHYECKOTO  JKCIIEpHU-
MEHTa.

TK-11, TIK-12

KOJUJIOKBHYM
I1P

11.

4.2.11.

3HaTh: KiIaccU(pUKAIUIO 3a-
nad.

YMeTh:  pemarb
IpeayCMOTPEHHbBIE
HOM IPOrpaMMO.
Brnaners: mMeromumkamu 00y-
YEHUs  pEIICHHIO0  3a/ad,
IPEAYCMOTPEHHBIX  IITKOJIb-
HOM IPOrpaMMO.

3aJa4H,
IIKOJIb-

[K-11

KOJIJIOKBUYM
I1P

6.2. TunoBbie KOHTPOJIbHBIC 3a/IaHUHA WJIH HHBIC MAaTECPHAJIbI

6.2.1. Konnokeuym

a) munoevle 60nPoOCH
Metonuka mpenoiaBaHusl XMMUU Kak yaeOHbIN npeameT. KpaTkuii uctopude-

1.

2.
3.

CKUii 0030p TAHHOTO MPEIMETA.

[{enn npenogaBaHus XUMUU B CPEAHEN LIKOJIE.
[Tpomiecc oOyuenus. [TpunaIner 00y4ueHus. JlunakTudaeckue 1einu o0ydeHus.

«MeToauka npenoiaBaHusi XUMUN»
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HoOoo~NO O~

12.
13.

14.
15.

16.
17.
18.
19.
20.
21,
22,

23.
24,
25,
26.

217,
28.
29.
30.
31.
32.

33.
34.

0.

VYHuBepcanbHble yueOHbIE JEMUCTBUS (BUIBI U UX XapaKTEPUCTHUKA).

Metoasl 00yuenus. [IpunHnumnel knaccudukanuy METOI0B.

OO0111e METOIBI.

OO011e10rNYECKHE.

MeTopl caMOCTOSTENIBHOM padOTHI.

Mertonp! yripaBiieHUs TO3HABATEIBHOM AEATEIBHOCTBIO YUAIIUXCS.

MeTtoapl XUMUYECKOTO HCCIIET0OBAHUS.

MeTtonbl MPOBEPKHA U OLICHKU 3HAHUU.

[Tpuremb! pa3BUTHSI YMCTBEHHBIX CIIOCOOHOCTEN 00y4arOImuXCsl.

PacueTHble U 3KCHEpUMEHTANIBHBIE 337a4d N0 XUMHUH. VX posb B 00yueHuun
xumun. Knaccudukanus 3anad. Meroauka ux penieHus.

Opranuzaiuonsbsie (opMbl 00yUEHUS.

VYpok kak ocHOBHas ¢opma oOyueHus. TpeGoBaHMsSI K COBPEMEHHOMY YpPOKY.
Knaccudukanus ypokoB (CHCTEMHO-AEATEILHOCTHOE 00yUCHUE).

CrpykTypa ypoKa OTKpPBITHSI HOBOT'O 3HAHUS.

CrpykTypa ypoka pediekcuu.

CrpykTypa ypoka oOLIeMeTOA0I0THYECKON HapaBIE€HHOCTH.

CrpykTypa ypoKa pa3BUBaOIIETO KOHTPOJIS.

@daxyIbTaTUBHBIC 3aHATHUS U IIEKTUBHBIE KYPCHI.

BreypouHnas paboTa 1o XMMUHU.

BBoanslii kypc xumuu. OcHOBHbIE 3a1a4n. DOpMHUPOBAHMS U PA3BUTHUE MOHS-
THS O BEIIECTBE U XMMHUUYECKOM PEAKIIMM HAa aTOMHO-MOJIEKYJISIPHOM YPOBHE
IIPEACTABICHNMN.

[leprognyecknil 3aKOH KaK Hay4YHasi OCHOBA IIKOJIBHOTO Kypca XUMHH.
MeTonuka u3y4eHusi CTpOEHUSI aToMa B IIKOJbHOM KypCce XMMUHU.

Pa3BuTre NOHATHSA O BEIIECTBE HA 3JIEKTPOHHOM YPOBHE ITPEACTABJICHHN.
Pa3BuTre NMOHATHS O XMMHUYECKOW PEaKkUWU Ha 3JIEKTPOHHOM YpPOBHE IpeEn-
CTaBJICHUM.

Pa3BuTre NOHATHSA O BEIIECTBE U XUMUYECKON PEAKIMN HA HOHHOM YpOBHE
MPEICTABJICHUM.

YPOBEHb PHEPreTUYECKUX M KUHETUUYECKHUX MPEJCTABICHUNA O BEIIECTBE U
XAMHUYECKON PEAKLINH.

OO1muMii MaH U3y4eHus BEUIECTB B Kypce OPraHMueCKOU XUMUHU.

OcHOBHBIE 331a41 Y4€OHOTO Kypca OPraHMYeCKOM XUMUHU.

CopepkaHue U CTPYKTypa Kypca opranndeckoi xumuu. [IpuHuumner u oboc-
HOBaHMS 0TOOpa MaTepuaa.

Teopus XUMHUYECKOTO CTPOEHHUS KaK Hay4yHas OCHOBa y4eOHOIro Kypca opra-
HUYECKOW XUMUH.

WuTerpanus 3HaHUN B Kypce OOIIei XUMHH.

Texnonoruu oOy4eHuss XUMHH.

Oopa3unl OUJIETOB:

«MeToauka npenoiaBaHusi XUMUN» 17
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2.

~

BUJIET Nel
CrpyKTypa ypoKa OTKpPBITHS HOBOTO 3HAHUS.
OCHOBHBIE 331a41 U KOMILJIEKC MMOHSATUI BBOJHOTO Kypca XUMUHU.
Meroauka pelrenus 3a1aqu:
BriBecT MoOneKymsipHYIO (QOpMyny YIiIeBOAOPOAa, KOTOPBIM COACPKHUT
85,7% yriepoaa U UMeET IIOTHOCTH 10 BogopoAy 21. Ilokaxkure Bce BO3MOXK-
HbIC BAPUAHTHI PEIICHUS 33/1a4H.

BIJIET Ne2

Bueypounas pabora no xumun. OcHoBHbIE 3a1aul. TpeOoBaHUs K OpraHu3aluu
BHEYpPOUYHOI pabOTHI.
dopMHpOBaHUE XUMUYECKOTO A3bIKA HA PA3HBIX YPOBHIX OOyUEHUS XUMHUHU.
Meronuka pemeHus 3a1a4u:

[Tpu cxxuranuu 0,7 T BemecTBa odpazoBanoch 0,05 MoJib yraekuciaoro raza
u 0,05 moisb Boabl. 0,1 T 3TOrO BemecTBa NpH H.y. 3aHUMaeT 00bEM 32 mil. Bbl-
BECTHU MOJIEKYJIAPHYIO (DOPMYJTy BEIIECTBA.

BUJIET Ne3
«KecTkue» METOIbI YIpaBICHHUS YYEOHBIM MPOLECCOM. AJTOPUTMHU3ALIMS.
[IporpammupoBaHue.
OOmuit mIaH U3ydeHus SJIEMEHTOB M UX COSAMHEHUM B Kypce HEOpraHUYeCKOM
XUMHH C YYETOM FJIEKTPOHHBIX U HOHHBIX ITPEACTaBICHUMN.
Meroarka peieHus 3aJa4uu:

OpauH rpamMm criaBa MeJid C allfOMHUHUEM 00padoTanu n30bITKOM pacTBO-
pa menoun. OcTatok OTPUIBTPOBAIH, MPOMBUIA B a30THOW KHCJIOTE, PACTBOP
BBITIAPUIIM, OCTATOK Mpokanuiau. Bec HoBoro octatka cocrasuia 0,398r. Kakos
COCTaB cIrjiaBa?

0) munowl 3a0au
3a7aun Ha OCHOBHBIC 3aKOHBI XMMUU (pacyeT Mo CTEXUOMETPHUH, Ta30BbIE 3a-
KOHBI).
3agaun Ha oOmpejeeHUue MPOCTEHINX U UCTUHHBIX (OPMYJ CIOXHBIX Be-
IIECTB.
3agau Ha MPUTOTOBJIEHUE PACTBOPOB PA3IUYHOW KOHIIEHTpAIUU MyTEM
CMEIICHUS U pa30aBICHHS PaCTBOPOB.
3amaun Mo TEPMOXUMHUHU HA BBIUMCIICHUE TETUIOBBIX A((HEKTOB peakiuii U co-
CTaBJICHHE TEPMOXUMHUYECKUX YPABHEHUI.
3amauu, CBsI3aHHBIE C AIreOPandecKUM METOJOM PEIICHUs U METOJOM TpHBe-
JICHUSI K €IUHULIE.
CocraBiieHUsI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX YPABHEHUIN PEAKIIUM METO-
JIOM AJICKTPOHHOTO U AJICKTPOHHO-MOHHOTO OajaHca.
DKCIEpUMEHTAIBHBIE 33/1a4M HA ONIPEACIICHUE COCTaBa U CTPOEHUS BEILIECTB.
DKCIEpUMEHTAIBHBIE 33/1a4M HA CUHTE3 BEILIECTB.
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IIpumepsl 3axa4

1. CocraBbTe (opMyiy BellecTBa, eciu Hu3BecTHO, uTto ® (SI0O,;) = 60 %, a ®
(MgO) = 40 %.

2. Ilpu oOxure cepHoro Komadenana maccoid 1 T ¢ MmaccoBoit gosneit cepsl 45 % mo-
ayunnun okeunl cepol (IV) maccoit 880 kr. OnpenenuTs MacCOBYIO JIOJIIO BBIXO-
na okcuna cepsol (IV).

3. B pesynpraTe cropanus cepoBojopona, oo0bémMom 11.2 11 (H.y.) B U30BITKE KHC-
aopoaa Beiaenwiock 280.85 kJlx Ttemnorsel. CoCTaBbTE TEPMOXMMHUYECKOE
YpaBHEHHUE.

4. BplUMCIUTH MAcCOBYIO JIOJIO CEPHOM KHUCIIOTHI B PacTBOPE, MOJIYYEHHOM IpHU
cmBanuu 500 T 10 %-Horo pactBopa u 250 r 20 %-HoOTro pacTBOpa CEPHOU KHC-
JIOTBI.

5. PactBop, conepskaiuii 8 T TUIPOKCUIA HATPUS, CMEIIATIU C PACTBOPOM, COAEP-
xamuMm 18.9 1 a30THON KUCHOTHI. BeramcinuTe mMaccy 0Opa3oBaBIICHCS COJIH.
Briuncnure Maccy 0CTaBUIErOCs MOCJE PEaKIMK UCXOIHOTO BEIIECTBA, B3ATOTO
B U30BITKE.

6. IIpu pactBopenuu 4.5 T ciUiaBa aJlOMUHUS C MarHUEM B COJISTHOM KHUCIIOTE BBI-
nenuiock 5.04 1 Bomopoaa, U3MEPEHHOTo Ipu H.y. OnpenenuTs MacCOBYIO J10-
JII0 METAJIOB B CILJIABE.

7. B detpipex mpoOupkax 0e3 HaJAMucel HaxXOMSITCS PAacTBOPHI CIECAYIOIIMX Be-
miecTB: cynbdara HaTpus, KapOoHATa HATpHs, HUTpaTa HATPUS M HOAUIA
HaTpus. CocTaBbTE IUIAH OMPENESICHUs 3TUX BEIIECTB, C MOMOIIBIO KaKUX pea-
TE€HTOB UX MOKHO OIPENETUTD?

6) Kpumepuu u OnUCanue WKaabl OYeHUBAHUA KOMNEmeHYU L
9 0aJJIOB CTYJEHT TOJyYaeT 3a IMOJHBIC W MPaBUIbLHBIE OTBETHI Ha BCE BOIPOCHI,
W3JIOKEHHBIC B  OMNPEACIICHHOW IIOCIACAOBATEILHOCTH U TOJATBEP)KICHHBIC
COOTBETCTBYIOIIMMU ITPUMEPAMH,
8-6 0a/J10B CTYJCHT IOJy4YaeT 3a HEIOJHOE, MPAaBHIIBHOE H3JI0KEHHE BOIPOCOB,
100 €CJIM IMPU OTBETE OBLIN AOIMYIIEHBI HECYIIICCTBECHHBIC OITHOKH;
5-3 0anjI0B CTYJEHT MOJy4YaeT MPU OTBETE, B KOTOPOM OCBEIIEHA OCHOBHAf,
HanOoJIee BayKHAsS YacTh MaTepuaja, HO MPH 3TOM JIOMYIIEHBI 1-2 CyIIeCTBEHHBIC
OIMOKHA WJIM OTBET HEIOJHBIA, HeTOUHBIH. (CyIIecTBEHHBIC OMMOKHA CBS3aHBI C
HEJOCTAaTKOM 3HAaHUM OCHOBHOM Hauboiee Ba)XXHOW YacTH MNPOrPaMMHOTO
MaTtepuana. HecymiecTBeHHbIE OMIMOKHU CBS3aHbI C HEJOCTATOYHO TOYHBIM OTBETOM
Ha BOIPOC).
2 0aj1a ¥ MEHBIIIE CTAaBUTCS B TOM CJydae, €CJIM CTYJACHT IOKa3al HE3HAHHWE U
HEMMOHMMaHUE 3HAYNTEIFHOM YaCTH POTPaMMHOTO MaTeprara.

6.2.2. Temul 05 pazpadbomku InemeHmos padouux npozpamm

ABTOpCKas nporpamMmma KJj1ace Tembl (4ackl)

O.C. T'abpuensn 10 Teopus cTpoeHns OpraHMYECKHUX CO-
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0a30BbIi YPOBEHB

eauHeHui (3 4),
VYT111eBOI0pOIbl U UX MPUPOJIHBIE UC-
TOYHUKH (9 )

O.C. I'abpuensu 10
0a30BbIi YPOBEHB

Kucnopoaconep:xamme opranuye-
CKHE coeluHeHus (8 1),
A3oTcoaeprkaliue opraHu4ecKkue co-
eauHeHus (8 v)

O.C. T'abpuensn 10 YTneBoaopo sl U UX IPUPOIHBIE HC-
yrayOJIeHHBIN YPOBEHD TOYHUKH (17 )

O.C. I'aOpuens 10 Kucnopoaconepkaiye opranuye-
yrayOJIeHHBIN YPOBEHD ckue coeauHenus (14 41)

O.C. I'abpuensu 10 A30TcozepIKallie OPraHu4ecKue co-
yrayOJeHHBIN YPOBEHD eauHeHus 12 )

O.C. I'abpuensa 11 Crpoenue BeniectBa (18 u)
yrayOJeHHBIN YPOBEHB

O.C. I'aOpuensn 11 DNEeKTPOIIUTAYECKAS TUCCOLUALUS
yrayOJeHHbIN YPOBEHB (19 3)

O.C. I'abpuensu 11 Xumuueckue peakiuu (21 41)
yrayOJIeHHBIN YPOBEHD

O.C. I'abpuensu 11 [leproauyeckuii 3aKOH U CTPOCHHE

0a30BBI YPOBEHB
yrayOnEHHbIN YPOBEHB

aToma (4 1), Ctpoenue Bemectna (11

4)

I'. E. Pym3utuc, ®. I'. ®enp- |8
JIMaH
0a30BbIi YPOBEHb

Kucnopon. I'openue (5 1),
Bonopon (3 1), Bona. PactBopsi (7 4)

I'. E. Pym3utuc, ®. I'. ®enp- |8
JIMaH
0a30BBI YPOBEHB

[leproanyeckuii 3aKOH U CTPOCHHE
atoma (7 1),
CtpoeHue BenecTBa. XuMuyeckas
cBsI3b (7 4).

I'. E. Pymsutuc, ®. . ®enp- | 8
JIMaH
yrIIyOJIEHHBIN YPOBEHD

O00011IEHNE CBEIEHNN O BAXKHENUIITNX
KJIacCcax HCOPraHMYECKUX COCIUHE-
Huii (16 4)

I'. E. Pym3utuc, ®.I'. Genn- | 8
TIMaH
yrayOnEHHbIN YpOBEHB

["anorewnst (15 u)

Kpumepuu U onucanue wKdjibl OUECHUBAHUA Komnemeuum? (y.znemb

cOCmaenams padouyio npozpammy)

Ne | IlapameTpbl OLCHKH

OtcyrcrByer | Boipa:xkeH | Boipaken
0 0a/U10B | YACTUYHO | B MOJIHOM
1 6asn Mepe
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2 0aJ1a

[losscHuTENnBHAA 3alIMCKa

Copnepxxanue

KanenmapHo-rematndecknil miaH

AIWIN|F-

Y4eOHO-METOINUECKOE u
MaTepHUATbHO-TEXHIUYECKOES
obecrieueHne npeameTa

5 | [Inanupyemsie pE3yNbTAThHI
U3ydeHusi  TeMbl  (NIpeAMETHBIE,
MeTarpeAMETHbIC, TUYHOCTHBIC)

6 | Kpurepuu onieHMBaHUSI pe3yiIbTaTOB
oOy4eHus

Bcero

12-9 6anJ10B CTYACHT IPOCKTUPYET Pab0UYyI0 MPOTPaMMy B TIOJTHOM COOTBETCTBUU
¢ npununamu CJIIT.

8-5 0a/10B CTYZCHT aKTUBHO OCBaMBaET MPOCKTUPOBAHUE pabouelt mporpaMMsbl B
cootBercTBUM ¢ npuHnunamu C/II, HO HeoOXoauma HEKOTOpasi KOppeKuus 3a-
TPYAHECHUM.

MeHee S5 0aJI0B CTYJIEHT OCBaMBaeT NMPOEKTHPOBaHUE paboyei mporpaMMbl B CO-
orBeTcTBUU ¢ puHiunamu CIII, Ho HeoOXoauMa 3HAYMTEIbHASI KOPPEKIIHS 3a-
TPYIHEHUMN.

6.2.3. Ilpumepnole memol 0ns paspabomku u npogedenusn ypokos (camo-
aHanu3a/ananu3a) ypokoe

Tema ypoka Tun ypoka

DKCIIEpUMEHTANIBHOE PENIEHUE 33134 10 | YPOK Pa3BUBAIOLIETO KOHTPOJIS
teme «Teopust IEKTPOIUTUYECKON JTHUC-
COLIAALIU

[IpurotoBnenue pacTBOPoOB % KOHIEH- | YPOK pa3BUBAIOLIETO KOHTPOJIS
Tpaluuu U3 TBEPAOIrO BEIIECTBA

9H€KTpOJ'II/ITBI M HCOJICKTPOJINTBI YPOK OTKPBITHA HOBOT'O 3HAHHA

['uaponus YPOK OTKpBITUS HOBOT'O 3HAHMS

Bonopon, cnocoObl nonydenusi, Gpusn- | Ypok OTKPBITHS HOBOT'O 3HAHUS
YeCKHUE CBOUCTBA

XUMHUUYECKHE CBOWCTBA BOAOPOJIA YPOK OTKPBITHS HOBOTO 3HAHUS

3aKOH COXpAaHEHUsI MACChl BEIIECTB YPOK OTKPBITHS HOBOTO 3HAHUS

OTHIIeH YPOK OTKPBITHS HOBOTO 3HAHUS

Kucnotst VYpok o011eMeT01010rH4eCcKoi Hanpas-
JIEHHOCTHU

Comm Ypok 0011eMeT01010rHYeCKoi Hanpas-
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JICHHOCTHU
Maccosast 101 Ypok peduiekcuun

BasneHTHOCTB YPOK OTKpBITHSI HOBOT'O 3HAHMS
OKUCINTENHFHO-BOCCTAHOBUTEIIBHBIE Pe- | YPOK pediiekcun

aKIHUH

Kpumepuu u onucanue wmkanvt 04eHUBAHUA KOMNEMEeHWUIL
(YMeHUe naIaHuposams, nPOEOOUmMs YPOK U CAMOAHANU3)
DKcnepTHas KapTa ypoka

Ne ITapameTtp oueHku OtcyrcTBy- | BhIpaxken | BoipaxkeH
eT YACTUYHO | B IOJIHOM
0 6a/L10B 1 6ann Mepe
2 das1a

1. | OnpeneneHbl negarornyeckue 1eiau u
3a71a4M ypoKa.

2. | OnpeneneHbl Bce BUBI INTAHUPYEMBIX
pEe3yJIbTaTOB.

3. HGHI/I H 3a1a41 COIJIaCYIOTC: C IINIaHH-
PYCMBIMH PC3YJIbTATAMMU.

4. | Tun ypoka onpenenéH B COOTBETCTBUU C
LEJISIMU, 3aja4aMU U TUIAHUPYEMbIMU
pe3yJIbTaTaMH.

5. | CtpykTypa ypoka COOTBETCTBYET BbI-
OpaHHOMY THUITY.

6. | CTyneHT opraHusyer 1eSTeNbHOCTS
OOy4JaronmMxcst 1O  OMNpeeTICHUIO
TEMBI YPOKa ¥ TIOCTAHOBKE TICIIH.

7. | CtyneHT co3aa€T yCiaoBUS JJi1 BOSHUK-
HOBEHUS y YUYCHUKA BHYTPEHHEH T10-
TPEOHOCTH BKJIFOUEHHS B yU4eOHBIN Mpo-
1ecc (MOTUBAIUN).

8. CTyZIeHT OpraHu3yeT aKTyaJIU3aluio
U3YYEHHBIX CIOCOOOB JEHCTBHIl ¢ omo-
pO¥ HA OIBIT YYaIUXCS.

9. | CTyneHT opraHu3yeT AeSITeIbHOCTh 110
BBISIBJICHUIO, (PUKCALIMU U KOPPEKIIUU
3aTPYyIHEHUN.

10 | CTyneHT opraHu3yeT CaMOCTOSITENIbHYIO
paboTy ¢ caMOmpOBEPKOM, B3aUMOIIPO-
BEPKOM.

11 | CtyneHT opranusyeT peQIeKCUBHO-
OIICHOYHYIO JICSITEIBHOCTh 00YYaronnX-
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csi. Beny1iyto poJib UTpaeT caMoolleHKa
yUalUXCA.

12 | Ha kaxxaom 3Tane ypoka mpoyMaHbI
3a1aHus 1Sl O0y4aroInXCsl, BBIMOJHE-
HUE KOTOPBIX MPUBEIET K JOCTHKESHUTO
3aITAaHUPOBAHHBIX PE3YJIBTATOB

13 | BeiOpaHHbIE TEXHOJIIOTHH U METOBI
MO3BOJISIOT JJOCTUTATH TIIIAHUPYEMBIX
pE3yNIbTATOB.

14 | TexHomornueckas kapTa ypoka 3aroi-
HEHA B COOTBETCTBUU C TPEOOBAHUSIMH.

Bcero

28-22 6aana CTYJEHT MPOEKTUPYET, MPOBOJIUT YPOK (CaMOaHaIu3) B MOJHOM CO-
orBeTcTBUM ¢ npuHImnamu C/I1.

21-16 6aJ10B CTYJEHT aKTUBHO OCBAaMBAET MPOCKTUPOBAHUE, MPOBEJCHUE YpOKa
(camoananu3) B coorBeTcTBUU ¢ npunnunamu CJII, Ho HeoOxomuma HeKoTOpas
KOPPEKLHUS 3aTPyAHEHUN.

MeHee 16 0aJ10B - CTYZICHT OCBaMBaeT MPOCKTHUPOBAaHUE, IPOBEJIEHNE ypoKa (ca-
MoaHalu3) B cooTBeTcTBUM ¢ npuHiunamu CJII1, Ho HeoOXonMa 3HAUYMTEIbHASA
KOPPEKLMS 3aTPyAHEHUN.

Kpumepuu u onucanue wikanvt oyeHu8anus KOMnemeHyuil
(ymenue npoeooums ananus Igppexkmuenocmu ypoxa no @I'0C)

N9 ITapameTpsbl OLEHKHU OtcyrcrByer | Boipaiken | BoipakeH B
0 0asu10B YACTUYHO | IOJIHOW Me-
1 6ana pe
2 daJu1a

1 | Onucan xop ypoka
2 | Onucano ¢popmupoBanue YV /|
3 | 3amonHeHa dKCIepTHAsS KapTa ypoKa
4 | ChopMynrpoBaHbI BBIBOJIBI TIO YPO-

Ky
5 | ChopmynupoBaHbl peKOMEH AN

Bceero

10-8 6a10B — CTYICHT aHAIM3UPYET YPOK B IMOJHOM COOTBETCTBUM C MPHUHIIUIIA-
mu CJII1.

7-4 dania — CTYJEHT aKTUBHO OCBAaMBAET aHAJM3 ypOKa B COOTBETCTBUU C MPUH-
munamu CIII, Ho HeoOxoMMMa HEKOTOPast KOPPEKIIHS 3aTPyIHEHUH.

MeHee 3 0a/LUIOB - CTYJEHT OCBaMBaeT aHaJU3 YpPOKa B COOTBETCTBUH C
npuHiunamu C/II1, Ho HeoOX0auMa 3HAYUTEIbHAST KOPPEKLINS 3aTPYJHEHUH.
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6.3.MeToauyeckne MaTepuaJibl, oNnpeaejsoliie MPoueaypbl OleHUBAHUSA

3HAHMH, YMEHHH,

HAaBBIKOB

u (mwiM) onbITa

ACATCJIBHOCTH,

XapaKkTepu3yiuue 3Tanbl (POPMHUPOBAHUA KOMIIETEHIUMN

B ocHoBe npoueaypsl onpenenacHust ypoBHs ¢(pOPMUPOBAHHOCTH KOMITETEHIIUN
JEXKUT OaJbHO-PEUTUHIOBAS OLICHKA 3HAHWW, YMEHUM, HABBIKOB (HMJIM) OIbITA Jes-

TCIIbHOCTH CTYACHTOB.

Tema MaxkcuMaJbHOE KO- Heneast kon-
JIN4eCTBO 0AJJ10B TPOJIst
Texnuka 6e3omacHoctu. [lnanupoBanue | CocraBnenue padoueii | 3
y4eOHOM paOOTHI. nporpammei - 12
Pabora c razammn™ 5 6
Tunel XUMUYECKHMX peakuuil. 3aKoH |5 8
coxpaHeHUs: Macchl BemecTB. OCHOB-
HbIC KJIACCHI HEOPTaHWYECKHUX COCIH-
HEHUN.*
Teopus 3MEKTPOTUTUUECKON TUCCOIU- | S 10
aruu. PenieHne SKCHepUMEHTABHBIX
3amay.*
DKCHEPUMEHT B KypC€ OpraHMYecKoul |5 12
XUMHUU™
®opmbl oprannsanuu o0yueHusi. Moge- | 28 (cocraBnenue mia- | 14-15
JUPOBAHKE YPOKOB Ha, POBEICHNE YPOKa,
caMOaHaJlu3 ypoKa)
AHan3 ypoka 10
Pemenue 3anay (koHTposIbHAS paboTa) |5 16-17
[IpucyrcTBHE Ha JICKIIUA ITo 2 Gamnna 3a JEKIUIO
- 16
KomnokBuym 9 18
Bcero 100

*JlabopaTropHasi pabora — 5 6a/U10B (ITOATOTOBJICHO ONMKUCAHUE TIPOBEACHUS
ombITOB — 1 Oasuta, BRIMIOJHEHUE pabOTHI, B TOM YHCJIE COCTABJICHHE oTueTa — 10 1

OaiIoB, 3ammTa — 10 3 0aJIoB).

HpI/I HCCBOCBPCMCHHOM BBIIIOJJHCHUHU CTYJACHTOM KaJICHAAPHOIO IIJIaHa BBO-

IATCS TOHMKaronme kodddumuentel: — 15 %

dbopm otuetHOCcTH), — 30 % (2 Hemenn).

(olHa Hemenst 3aepKKU Ccllavu

JUis cTyneHTa JOOCTUTHYTHIM ypOBEHb OOYYEHHOCTHM (MTOroBas OTMETKA)

OTIpEJIEIISIETCS TI0 PE3YJIbTaTaM BBITIOJIHEHUSI JJa00OpaTOPHOTO MPAKTUKYMa, a TaKKe
MearOrMIeCKUX U3MEPHUTEIIBHBIX MaTeprajIoB (3aaHUi ISl 3alIUTHI JIA0OpaTop-
HBIX PabOT M KOJUIOKBMYMA), 3a4€Ta B COOTBETCTBHH C aJITOPUTMOM, IPHUBEICHHBIM
B TaOJIUIIE.
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YpoBHM yCBOCHUSA MaTe-
puasia u cGopMUPOBAHHO-
CTH CIIOCO00B J1eATeJIbHO-

CTH

Konkpernbie gecTBus
CTYACHTOB, CBH/IETE/bCTBYIOIIME
0 JOCTUKEHHHU JAHHOI'0 YPOBHA

[lepBbIii
menblie 50 0auioB

Pe3ynbraTtel OOydeHHs] CTYIEHTOB CBHJIETEIb-
CTBYIOT 00 YCBOCHMH MMM HEKOTOPBIX 3JIEMEHTap-
HBIX 3HAHUI OCHOBHBIX BONPOCOB MO JUCLUIUIMHE.
JlomytieHHble OUIMOKN M HETOYHOCTH TMOKA3bIBAIOT,
YTO CTYACHTHI HE OBJIAJIETN HEOOXOIMMOM CUCTEMOM
3HAHUU 110 JUCLUILINHE.

Bropoii
ot 51 no 60 GatoB

JIOCTUTHYTBI YPOBE€Hb OLIEHKH PE3YJIbTaTOB
00y4eHUsI TTOKa3bIBAET, YTO CTYJICHTHI 00JaJat0T He-
00XOIMMOIl CHUCTEMOM 3HAHUM M BJIAJECIOT HEKOTO-
pPBIMH YMEHHSIMU 10 AucUUIUIHE. CTYyIEeHTBI CIIO-
COOHBI MOHHMMATh W HWHTEPIPETHUPOBATH OCBOCHHYIO
uH(OpMaII0, YTO SBISICTCS OCHOBOM YCIEITHOTO
dbopMHUpPOBaHMST YMEHUW M HABBIKOB JJIS PEIICHUS
MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4.

Tperui
ot 61 no 85 OasyuoB

CTyneHTbl NpOAEMOHCTPUPOBAIN PE3YJIbTATHI
Ha YpOBHE OCO3HAHHOI'O BJIAJICHUS] Y4eOHBIM MaTe-
pHaAJIOM M Y4eOHBIMU YMEHUSIMHU, HAaBbIKAMHU U CIIO-
co0aMM JAESATENbHOCTU MO aucuuiinHe. CTyaeHTh
CIIOCOOHBI aHAJIM3UPOBATH, TPOBOJUTH CPABHEHUE U
000CHOBaHHE BbIOOpA METOJOB PEIICHUS 3aJaHUil B
IPAKTUKO-OPUEHTUPOBAHHBIX CUTYAIUSX.

YerBepThiit
ot 86 o 100 GamioB

CTy,Z[eHTBI CITOCOOHBI HCIIOIL30BaTh CBCACHUA
N3 PA3JIMYHbIX HCTOYHHUKOB JIA YCIICIIHOI'O HMCCIIC-
JOBaHHA M IIOHMCKAa PCIICHHA B HCCTAHIAPTHBIX
IMPAKTHKO-OPUCHTHPOBAHHBIX CUTYyallUsX.

HNTtorosasg ormeTka:

«3aYTEHO» CTABUTHCS, €CJIM CTYJEHT HaOpan > 51 Gaia.

/. TlepeyeHb OCHOBHOI W JONMOJHUTEJbHON yUeOHOI JUTEPATyPhI,
HEeO0X0IMMOM /IJISI OCBOCHUSA TUCIHMILTHHBI (MOXYJIs1)

@) OCHOGHAA yueOHan numepamypa:

1. Cupuk, C. M. OCHOBBI METOAMKN OOYYEHUS XUMUU: dIECKTPOHHOE yueOHOE
nocobue: TeKCTo-rpaduyecKkue ydeOHbIe MaTepuaibl [DIEKTPOHHBIN pe-
cypc]: / C. M. Cupuk, JI. I'. TuBanoBa; KemI'Y. — Dnektpon. nan. (1,6 MO).
— Kemepono: Keml'Y, 2015. lata peructpauuu: 12.05.2016, Ne 0321600844.
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2. TuBaHOBa, Jlapuca I'eoprueBna. Meroauka ooyuenust xumuu [ TekcT]: yueo-
Hoe nocobue /JI. I'. Tuanosa, C. M. Cupuxk, T. FO. KoxyxoBa; Kemepos-
CKHii roc. YH-T. - Kemepono: [0. u.], 2013. - 155 c.

3. TuBanoBa, Jlapuca I'eoprueBna. Metoaruka 00Oyd4eHHUs] XUMHH: y4eOHOE TIO-
cooue / JI. I'. TuBanona, C. M. Cupuk, T. FO. Koxyxoa; KemepoBckuii roc.
YH-T. - Kemepogo: [0. u.], 2013. - 155 C.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=44392.

0) OononnumenvHan yueoHas a1umepamypa.

1. Acnunxkas, A.®. Vcnonb3oBaHue HHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TexHoJIoTUi Tipu 00ydeHun xumuu [Tekct]: meroanueckoe nmocodue /A.D.
Acnunikas, JI.B. Kupc6epr. - M.: bunowm. JlaGoparopus 3uanunii, 2009.-356
C.

2. Teopus u metoaunka obyuenus xumuu [Tekct]: yueOnuk / mox pen. O.C. I'a-
opueinsiHa. - M.: Axkanemus , 2009. - 384 c.

3. 3aiieB, O.C. Metoauka oOydeHuss XxumMuu. - M.: «['yMaHuWT. W31, LEHTP.
Bmagoc», 1999. — 384 c.

4. YepnoOenbckas, [\M. OcHoBbI MeTOIUKK 00ydeHus xumun. - M.: IIpocBe-
uienue, 2000. — 256 c.

8. Ilepeyenn pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM
cetu «AHTEpPHET», HEOOXOTUMBIX JIJI1 OCBOEHMSI AUCIUTIUHbBI

1. http://www.chemistry.ru/- OTKpbITBIIF KOUIEMXK: XuMHsA (maTa oOpalleHHUs
25.10.16).

2. http://www.maratakm.narod.ru - BupryaibHas XuMH4YecKas IIKojda (maTa
obpamenus 25.10.16).

3. school-collection.edu.ru — xomnekuus nu@POBBIX 00Pa30BATEILHBIX PECYPCOB
(maTa oopamenus 25.10.16).

4. http://him.1september.ru/- DiekTpoHHasE BEpCUs KypHaia «XUMHs», caiT: «S1

W1y Ha ypok xumum» (nara oopamenus 25.10.16)

9. MeToauueckue YRKa3aHudA NJIsd oﬁyqammnxm IO OCBOCHHIO IUC-
IUIIJINHBI

Bug yueOHbIX 3a- Opranu3zanus 1esiTeJIbHOCTU CTYy/A€HTA
HATHI
Jlekuusa Hamcanne KOHCIIEKTa JIEKUHM: KPATKO, CXEMATUYHO, T10-

CJIeoBaTeNbHO (DUKCUPOBATH OCHOBHBIC TOJIOKCHHUSI, BbI-
BOABI, (HOPMYITUPOBKU, OOOOIICHUS; TMOMEYaTh BaXKHBIC
MBICJIH, BBIICTSTh KJIIOYEBBIE CJIOBAa, TepMUHBI. (003HA-
YUTh BOIPOCHI, TEPMHUHBI, MAaT€pUajl, KOTOPHI BBHI3BIBACT
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TPYAHOCTH, TIOMETHTh W TOIBITATHCS HAWTH OTBET B PEKO-
MEHIyeMoi utepaTtype. Eciiu caMocTosTeNnbHO HEe yaaeTcs
pa3o0parbcsi B MaTepuaiie, HeoOX0AuMO CHOPMYITUPOBAThH
BOIMPOC M 3aJiaTh NPENOJABaTEI0 HAa KOHCYJIbTAI[MH, Ha
71a00paTOPHOM 3aHSATHH.

IIpakTnyeckue
3aHATUA

PaboTa ¢ KOHCIIEKTOM JIEKUIUIA, TPOCMOTP PEKOMEHIYEMOM
JUTEPATYPBI, IOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOMPO-
cam JUIsl IOMyCKa K BBITIOJHEHHUIO JTAOOpPaTOpHON paboThI,
ONKMCAaHUE METOJMK BBINOJHEHUS OMBITOB, COCTABJICHHE
ypaBHeHU# peakiuii. [IoAroToBKa K 3amuTe J1abopaTOpPHBIX
paboT, pelieHue 3a1ay.

KosnoxkBuym

3HAKOMCTBO C OCHOBHOM W JOMOJIHUTEIIBHOU JTUTEPATYPOH,
paboTa ¢ KOHCIEKTOM JIEKIUH, pa300p METOJOB PEIICHUS
3ajad.

[Ipumep METOIMUECKOTO aHau3a 3a1auu:

3 a0 aua. B eopauem pacmeope cepHoll Kuciomuol 006ve-
mom 50 ma (P = 1,795 2/mn) nonnocmoio pacmeopunu 15,88
2 meou. Pacmeop npuobpen conyoyro okpacky. Illocne
oxnadicoenusi pacmeopa 0o 20 °C evinanu Kpucmaiivl 20-
nybozo ysema. Maccosas oonsi conu 6 pacmeope cmana
pasna 22,25 %. Bviuuciume maccy evlnasuie2o u3 pacmeo-
pa Kpucmaniocuopama.

[Ipu pemennn 3amauu 00y4aromyecs yCTaHABIUBAIOT
B3aUMOCBSI3H MEXIY CIEAYIOIIMMU MOHSITUSIMHU: OKUCIIH-
TEJIbHBIE CBOMCTBA CEPHOM KHUCJIOThI, CBOMCTBO HEAKTUBHO-
ro MeTaJlJla OKUCIIATHCS CUIbHBIM OKUCIUTEIEM, B YACTHO-
CTU aHHOHOM CEPHOW KHUCIOThI, OTHOUIEHUE IUIOTHOCTHU
pacTBOpa M €ro Macchl, MaccoBas 0Js1 PaCTBOPEHHOTO Be-
IECTBA, PACTBOPUMOCTb, COCTAB KPUCTAJUIOTUAPATA.

[ToHnaTHO, 4TO 0€3 COOTBETCTBYIOIIUX OMOPHBIX 3HA-
HUN 00ydaronuecs He CMOTYT TMOHATh ONMKMCAHHBIE B YCIJIO-
BUM MPOLIECCHI U PEIIUTH 33/1a4y.

OcHOBOW penieHus 3alaud  SIBJISETCS COCTaBJICHUE
YpaBHEHHS U KOJMYECTBEHHBIC OTHOIIEHUS BEILIECTB B pe-
akiuu. CoCTaBJSITh YpaBHEHUE PEAKIUU HYXHO TOJBKO
IIOCJIE TOTO, KaK y4auiuecs MOUMYT «XMMHUYECKUM CIOKET»
3a7a4u (I € p B bl M 3 T a 11 penieHus 3agaun). [lo yciosuto
3a7]a4M HEAKTUBHBIM METAJUI OKUCISETCS CEPHOM KHCIIO-
toil. [Ipu »3TOM OOpaszyercs cynbpar mMenud, 0 4YeM CBHUJE-
TEIBCTBYET MOSIBUBIIMICS TOTyOOM 11BEeT pacTBopa. CepHas
KHUCJIOTa BOCCTaHaBJIMBaeTca N0 okcunaa cepol (IV), xoto-
pBIil yJIETYyYuBAeTCS U3 pacTBOpa. PacTBop mocne peakunu
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oxnaxnaaercs. [Ipu MoBBIIEHHON TemIepaType pacTBOpHU-
MOCTh COJIEH, KaK MpaBujo, Bbilie. [Ipy MOHMKEHUU TeM-
nepaTrypbl pacCTBOPUMOCTh MPOJYKTa PEAKIUU CHUXKAETCS.
[To ycnmoBuio 3amauu, Mpy OXJIAKIECHUU PAcTBOpA BbINaja-
FOT KpUCTaJIbl rojlyooro nsera — MeaHslid Kynopoc. Ciie-
noBarenbHO, mipu 20 °C OBUT MOJTYy4YEH HACHIIMIEHHBIN pac-
TBOp. MaccoBas a0 cyiabdaTa MEAU B PacTBOpE MOCHeE
KpUCTAJUTH3AIIMN TTIOHU3UIIACH.

Jlanee mepexoanM K COCTaBJICHHUIO YPAaBHEHUS U MaTe-
MaTHYECKOM 4acTu 3ajauu (B TO P O ¥ 3 T a Il peuieHus 3a-
na4n).

Cu + 2H,S0O, = CuSO,4 + SO, T + 2H,0.

OOcyxkeHue penieHusl 3aJa4il HaYuHAEM «C KOHIIay.
VYcranaBnmBaem, 4TO KMEHHO HY>KHO 3HATh JJIS OIpeesne-
HUSI MaCChl KPUCTAJIOTHUIpATa:

a) popMyity KpucTauioruapara cyibdara Menu;

0) Maccy 6e3BoaHOro cyibdara mMeau, oOpa3oBaBIlIe-
rocsl B pe3yJbTaTe PEaKInu;

B) KOJIMYECTBO U Maccy CyJb(ara Meau B COCTaBE BBI-
MaBIIETO KPUCTAJUIOTUPATA.

CrpaTerus penieHus 3a1a4u: HY)KHO HaWTH Maccy 00-
pa3oBaBIIerocs cyibdaTa MEIM U OCTaBIIETOCS B paCTBOPE,
HAWTH Maccy ¥ KOJMYECTBO CyJb(ara Meau, BEIKPUCTAILIN-
30BaBIIETOCS U3 PACTBOPA, W OINPENETUTh MacCy KpHCTall-
Joruapara.

Maccy Bcero oo6paszoBasierocs cyibdara MeIu JIETKO
OTIPENICTUTH TI0 YPABHEHUIO PEAKIINHU:

15887

Cu +2H,S0,= CuSO, +SO,1 +2H,0,
63.5.t/0Tb z 159.5 rimomn ~ B

V,5u(CuSO,) = v(Cu) =
~ 15.88(r)
63.5 (r/Monb)

M6 (CUSQOy) = 0,25 (Mob)-159,5 (r/mMoib) = 39,9 1.
Maccy ocraBmierocss B pacTtBope cyibdara meau
HAUTHU ClIO)KHEe. Tak Kak B yCIIOBMHU 3a/1a4M JaHA €ro Mac-
coBasl J10J1s1, TO UCTIONB3YIOT (hOPMYITY:
n (CuSO,)

Mo

= .25 M0ib,

o(CuSO)) =

M3HauanpHO Macca pacTBopa OblIa paBHa:

m(p-pa H,SO,4) = 50 (m)- 1,795 (r/mm) = 89,75 .
B xoze peakiuy mpou301UTA U3MEHEHHUS - Macca pacTBOpa
YBEJIMYMJIACh HA MacCy MM, POPEarupoBaBIICH ¢ CepHOU

«MeToauka npenoiaBaHusi XUMUN» 28




KHCJIOTOM, U YMEHBIIMJIACh HA MAacCy IHOKCUIA CEpbl, KO-
TOPYIO HAJ0 pacCUMTaTh MO YPaBHEHWUIO, YYHUTHIBAs, YTO
€ro KOJIMYECTBO pPaBHO KOJIMYECTBY OOpa30BaBILIETOCS
cynbdara MeIu:

v (SO,) = v(CuSO,4) = 0,25 moib,

m(S0O,) = 0,25 (mo1b)-64 (r/Moib) = 16 T.
3aTeM pacCUMTHIBAIOT MAcCy pacTBOpPaA MOCIIE PEAKIUU:

my(p-pa) = 89,75 (r) + 15,88 (r) — 16 (1) = 89,63 r.
Haxonum maccy ocrtaBiierocsi B pactBope cyiibdara Meau
M0 Pa3HOCTH MAacC TMOJYYEHHOTO Cyib(aTra M W BHITIAB-
mero B BHJE Kpucrtamioruapara. [lins storo o06o03HauuM
KOJIMYECTBO BBINABIIETO Cylb(ara Meau uyepes X MOJb U
BBIpa3UM Maccy cyibdaTa MEIu B KPHUCTAIOTHUIpPATE:
M,,(CuSO,) =159,5 x 1.
Torna macca cynbdaTta Meu B OCTAaBIIEMCS] PAaCTBOPE paB-
Ha!
mM,(CuSO4) = My, (CuSO,4) — M,(CuSO,) = (39,9 — 159,5x)
r.
KonuuectBo kpucramiorujapata paBHO KOJIUYECTBY Oe€3-
BOJHOM COJIU:

v Kp(CUSO4) =V (CUSO45H20)
JI1s HaXOXKJEHUSI MAacChl KPUCTAUIOTHAPATa HYKHO 3HATh
€ro MOJIIpHYIO Maccy. MoJisipHasi Macca KpucTaijioruapara
CKJIaJIbIBACTCSl M3 MOJISIPHOM MacChl COJM U COOTBETCTBY-
IOILIETO YKCJIa MOJIIPHBIX MacC BOJIbI:

M(CuSO,-5H,0) = 159,5 (r/monb) + 5-18 (r/mMoib) =
249,5 1/MOJIb.

Orcrona

m(CuSO,-5H,0) =249,5 x 1.

[Tocne BbIMazieHUs1 KpUCTAJUIOTHIpaTa Macca pacTBopa
YMEHBIIIUIIACH:

Mp-pa = (89,63 —249,5x) T.

[ToacraBum B (hopMyITy MacCOBOM 10U JaHHBIE:

39.9-159.5x

$9.63-249.5x

Pemas ypaBHeHue, HAXOAUM:

x =0,19.

OTO 3HAYUT, YTO KOJIMYECTBO Cyjb(dara Meau, BbIMaB-
Iero B BUAE KpucTtamioruapara, pasao 0,19 moins.

Tenepp MOXXKHO JaTh OKOHYATEIbHBIM OTBET HA BOIIPOC

3a1a4u:
m(CuS0O,4-5H,0) = 0,19 (mo1b)-249,5 (r/monw) = 47,4

)

T.
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Omeem. 474 1.

HNuauBuayajabHble
3aaHust  (MpoeK-
THPOBAaHUE  3JJIe-
MEHTOB paldouei
NporpamMmbl, Co-
cTaBJIeHHEe IIJIaHA

3HaKOMCTBO C OCHOBHOM M JOIMOJIHUTEIILHON JIUTEpaTypoOil,
BKJIIOYAsl MaTepUalibl KypHaia «XHUMHs B IIKOJIE», a Tak
xe pecypcebl MaTepHeTa. [IpopaboTka JEKIIMOHHOTO MaTe-
puana (pa3dop IPUMEPOB AIEMEHTOB IMOCTPOCHUS pabouei
MPOTpaMMBbl, TIJIAHOB YPOKOB, aHalIU3a YpokoB). CamocTos-
TEJIbHOE MOJEIUPOBaHUE pabouel MporpaMMBbl U JIEMEH-

(anajam3a) ypoka)

TOB YPOKOB, COCTABJICHHE aHAJIM3 (CaMOaHaIN3a) YPOKa.

10. IlepeyeHb MH(OPMANUOHHBIX TEXHOJOTH, HCIOJIb3yeMbIX MPH
OCYIIEeCTBJIEHUHN 00Pa30BaTeJIbHOI0 MPOLEcCa M0 TUCHUIJINHE

1. UrteHue nekuuil C HCHIOJIL30BAaHUEM ClIaI-TIpe3eHTalui, rpaduueckux
00BEKTOB, BUJI€O-ayAM0-MaTepuanoB (uepe3 MHaTepHer).
2. IIpoBepka nHOMamIHUX 3aJaHUM U KOHCYJIBTHUPOBAHHUE TMOCPEACTBOM 3JIEK-
TPOHHOU IOYTHL.

DopMBbI U METO-

Buj 3ansatus TexHoJs0rus Heanb
Abl 00y4eHH S
1 2 3 4
Jlexun Texnonorus mpo- | YcBoeHue Tteopetu- | Jleknus-
0JIeMHOTO 00y4YEeHUSI YECKUX 3HAHWH, pa3- | 00ObsICHEHHE, JIeK-
BUTHE  MBIIUICHUS, | I[Us-
dbopmupoBaHue BU3yaJlu3alus,
poheCCUOHATIBHOTO | JICKIIMSI-
uHTEpeca K Oyayiel | 00ObsICHEHHE.
NEeATEIIbHOCTU [IpoOnemHuast Jek-
Hsl.
Jlekmuss ¢ pasz6o-
pPOM  KOHKPETHBIX
CUTYalUH.
Jlabopatop- | TexHomorus npo- | Opranuszanus ak- | PenponykrtusHbIe,

HbIe pabOThI

0JIEMHOTO W aKTHUBHO-
ro oOy4eHus, IeI0BOH
UTPBI

TUBHOCTH CTYJCHTOB
B YCJIOBHSX, OJIU3-
KUX K Oyaymiei
npodeccuoHaIbHON
NeATEIIbHOCTH,

obOecrieueHue  JTU4-
HOCTHO- JE€ATEJIbHO-
ro XapakTepa ycBOe-
HHS 3HAHUM U KOJ-
JIEKTUBHOM TBOpYE-
CKOM JI€ATEIbHOCTH

TBOPYECKH Perpo-
JTYKTUBHBIE METO-
Bl aKTHBHOTO
oOydeHusi,  Mpo-
OJEeMHBIC M HCCIIEe-
JIOBaTCIbCKUE Me-
TOJBI.
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pUOOpEeTeHHUS yMe-
HHUU 1 HaBBIKOB.

Camocrosi- Texnonornu koHueH- | PazButne mo3HaBa- | IHauBUAyanbHbIE,
TeNbHAsE pa- | TPUPOBAHHOTO,  MO- | TEIBHOW CaMOCTOsI- | TPYTIIOBBIE.
oora nynbHOTO, AuddepeH- | TeTbHOCTH, obecIie-

IUPOBAHHOTO  OO0yuYe- | YeHHUe rHOKOCTH

HUS oOy4eHUs, pa3BUTHE

HaBBIKOB PpalbOThI C
Pa3TUYHBIMA HCTOY-
HUKamMu  uH(dOpMa-
I[UU, Pa3BUTUE YMe-
HUW, TBOPYECKUX
CIOCOOHOCTEH.

11. Onucanue MaTepuaJIbLHO-TEXHUYECKOI 0a3bl, HEOOXOAUMOM 1JIsI
OCYLIIeCTBJICHUS 00PAa30BaTEJIbHOIO MPoLecca Mo AMCUUIIIMHE

Jlekiu TO  OUCHUIIMHE TIPOBOJATCS B  AyJUTOPHUH, OCHAIICHHOM
MYJIBTUMEIHHHBIM TIPOEKTOPOM, YCHIIUTEISIMU 3BYKa M Jp., a TaK)Ke C JOCTYIIOM B
Wutepuer. B aynuropuu umeroTcss HeoOXOauMbIe y4eOHO-HATIIAIHBIE TOCOOUS —
[lepunonuueckas tabmuia .M. MenaeneeBa, psa HanpsHKEHUN METaNIOB, TabJIMIA
PacTBOPUMOCTH COJIEH.

[IpakTrueckue 3aHATUSI TPOBOJSATCS B YUEOHBIX JIabopaTopusix Kadeapbl
HEOPTaHWYECKONM  XHMHUH, OCHAIIEHHBIX BCEM  HEOOXOAMMBIM  YYEOHBIM
71a060paTOPHBIM 00OPYIOBAHUEM U PEAKTHBAMU, B TOM UHUCJIE:

— KOMIUIEKT Y4eOHOTro J1abopaTOpHOTO 000PYI0BaHMS, BKIIOYAIOIINK B ceOs
HE00X0AMMOe NMPUOOPHOE U XUMHUYECKOE OOecreueHre y4eOHOro mnpoiecca
o «MeToauKe PeTnoIaBaHusI XUMUAN;

— JnaboparopHasi MeOelb: CTOJIbl XUMUYECKUE, MIKA(Qbl BBITSHKHBIE U JIP.;

— nabopatopHoe 000pya0BaHWE U TPHUOOPHI, HEOOXOIUMBIE JJISI TTPOBEICHHUS
y4eOHOTO JIKCIIEpUMEHTa, CTeKIsTHHAas u (apdopoBas xuMuueckasi mocyna,
XUMHUYECKHE PEAKTUBHI U JIP.;

— yueOHo-HarsAHbIe ocoOust: [lepuoauyeckas tabnuna .M. Menneneena,
P HAMIPSHKCHUIA METaJIOB, Ta0JINIIa PACTBOPUMOCTH COJICH.

12. Nnble cBegeHUs U (MJIM) MaTepPUAIBI*

12.1. Oco0eHHOCTH peasu3aluu IMCHUIVIMHBI V11 HHBAJIU/I0B U JIHUI C
OrpaHNYeHHBIMU BO3MOKHOCTAMMU 3/10POBbSA

Jlnst  ocyliecTBIEHHs] TPOIEAYp TEKYIIEro KOHTPOJIA YCIEBAEMOCTH H
MPOMEKYTOUYHON aTTECTAlMU JIUI[ C OIPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/10POBbS
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YCTaHABIMBAIOTCS  aJalTUPOBaHHbIE  (OPMBI  TPOBEIEHUS C  YUYETOM
WHIUBUIYAbHBIX — MCUXO(U3UOIOTUYECKUX  ocoOeHHocTed. Jlmsa  mum ¢
HapyILIEHUEM 3pEHUs 3aJlaHus MPEIaraloTcs ¢ YKPYMHEHHBIM MIPUGTOM, NS JIUIL
C HapylIeHHMEM CcllyXa OlEHKa YpOBHS CHOPMHUPOBAHHOCTH KOMIETEHIUH
IPOBOJUTHLCA B MUCbMEeHHOU popme. [Ipr HEOOXOIUMOCTH JIUILY C OTPAaHUYEHHBIMU
BO3MOYKHOCTSIMU ~ 3[J0pPOBbS  IIPENOCTABISAECTCA JOMOJIHUTENIBHOE BpeMs s
BBITIOJTHEHUS 33JJaHUN U IOMYCKAETCS MPUCYTCTBUE UHIMBUAYAHOTO TTOMOIIHUKA
JUTSl OKa3aHus MOMOIIM B O(hOPMIICHHH 3aaHUIA.

CocraButens: Cupuk C.M., 1O1IEHT
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