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1. Kommjekc OCHOBHBIX XapaKTepUCTHK JIONMOJHUTEIbHOH
Oo01eodpa3oBareabHoi nporpammel «IIpakTHyeckass Xumus»

1.1 MossicHUTEAHLHAA 3aNMUCKA

Pabouas nmporpamma coctaBiieHa Ha OCHOBE:
-Konnenuus npenoaBanusi yueOHOTO MpeaMeTa « XUMUD;

- Meroanueckoe nocodue "Peanuzanus 00pa3oBaTeIbHBIX IPOrpaMM MO XUMUU C
WCTIOJIh30BaHHEM 000pyIOBaHHS IETCKOTo TexHonapka «llIkomsHbIi kKBaHTOpHyM» 7— 9
knaccel”, M.,2021r.

- Pabouas mporpamma pazpabotaHa ¢ yueToM mporpammel hopmupoBanus Y'Y [ oOydaronuxcsi.

HopmaTusHas 6a3a

1. ®enepanbHbii 3akoH OT 29.12.2012 Ne 273-D3 (pea. ot 31.07.2020) «O6 ob6pazoBaHuu B
Poccuiickoit ®enepanumny» (¢ u3M. u jo1m., BcTym. B cury ¢ 01.09.2020) — URL:
http://www. consultant.ru/document/cons_doc LAW 140174 (nara oOpatieHus:
28.09.2020)

2. Tlacmopt HanmoHanbHOTO MpoekTa «O0pa3zoBanue» (yTBepxkacHa npe3uanymom CoBera
npu [Ipesunente PO no crparernyeckoMy pa3BUTHIO U HALIMOHAIBHBIM IPOEKTaM,
npotokoi ot 24.12.2018 N 16)

3. TocynmapctBennas nporpamma Poccutickoit ®enepannu «Pa3zButue oOpazoBaHus»

(VBepxkaena Ilocranonenuem IlpaBurensctBa P® ot 26.12.2017 N 1642 (pen. ot

22.02.2021) «O6 yTBepKI€HUH rOCYIapCTBEHHOM mporpaMmbl Poccuiickoit denepanun

4. «PazButme ob6pazoBanus» — URL:
http://www.consultant.ru/document/cons_doc_LAW 286474/cf742885e783e08d938

7d7364e34126187ec138f (nara obpamenns: 10.03.2021)

5. IIpodeccuonansusiii cranaapt «llenaror (memarorudeckas 1eITeIbHOCTD B
JIOIIKOJIbHOM, HauaJbHOM 00IIIeM, OCHOBHOM 0O0IIieM, cpeHeM 001eM 00pa30BaHUH),
(Bocmiurarens, yuutelnb)» (pea. ot 16.06.2019 r.) (Ilpuka3 MunucrepcTBa Tpyaa u
coranbHOM 3auThl PO ot 18 okTa6ps 2013r. Ne 5441, ¢ u3MeHEHUSIMHU, BHECCHHBIMH
npukazoM MuHHCTepcTBa Tpya u couzamuTtsl PO ot 25 nekabps 2014 r. Ne 11151 u ot
5 aBrycra 2016 r. Ne 4221) — URL: // http://mpodcranaaprneaarora.pd (nara
oOparreHus:

10.03.2021)

6. IIpodeccuonanpubiii cranaapt «llemparor 1oMoOJIHUTETFHOTO OOpa30BaHUs IeTeH U
B3pocnbix» (ITpuka3 MunucrepcTBa Tpyaa u couuanbHoi 3amuTsl PO ot 5 masg 2018 r. N

2981 «O06 yrBepxkaeHun mnpodeccuoHanbHoro cranaapra «llemaror MOMOTHUTENTHHOTO

oOpa3oBaHusi  JeTel U B3POCIIBIX») — URL:

7. IInhttps://profstandart.rosmintrud.ru/obshchiyinformatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/reestrprofessionalnykhstandartov/index.php?

ELEMENT ID=48583 (nata obpamenus: 10.03.2021)

8. ®denepanbHbBIN rOCYAapCTBEHHBIN 00pa30BaTENbHBIN CTAaHAAPT OCHOBHOTO OOIIETO
oOpazoBanus (YTBepKICH NMprKa3oM MuHuCTepcTBa 00pa3oBaHus 1 Hayku Poccuiickoit
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http://www.consultant.ru/document/cons_doc_LAW_286474/cf742885e783e08d938

®deneparuu ot 17 nexadbps 2010 r. N 1897) (pen.21.12.2020) — URL.: https://fgos.ru
(mara obpamenus: 10.03.2021)

9. @epaepanbHbIi FOCYAAPCTBEHHBIN 00pa30BaTENbHBIN CTaHAAPT CPEIHETO OOIIETO
oOpa3zoBaHus (YTBEpKICH Npuka3oM MuHucrtepcTBa o0pazoBaHus U Hayku Poccuiickoit
Oenepannu ot 17 mast 2012 . N 413) (pen.11.12.2020) — URL: https://fgos.ru (mata
oOpamenus: 10.03.2021)

10. Metoauyeckrue peKOMEHIAIHMH 110 CO3IaHUI0 U (DYHKITMOHUPOBAHUIO JIETCKUX
TexHonapkoB «KBanTopuym» Ha 6a3e 0011e00pa3oBaTeIbHBIX OpraHu3aIui
(YTBepxaeHsl pactiopsbkeHHeM MUHHCTEPCT
http://www.consultant.ru/document/cons_doc_LAW_374695 (naTta oOpalieHus:
10.03.2021)

11. pekoOMeHJalluu 1O CO3/IaHUI0 U (YHKIIMOHUPOBAHUIO IIEHTPOB IM(PPOBOTO 00pa3oBaHUs

«IT-xky6» (YTBepkaeHbl pacnopsokeHrneM MuHucTepcTBa TmpocBenieHusi Poccuiickoit

®deneparuu ot 12 sHBaps 2021 r. N P-5) — URL:

http://www.consultant.ru/document/cons_doc_LAW 374572 (nata obparenus: 10.03.2021)

12. Metoauueckoe nocooue becnanor [1.1. Peanuzarus o6pasoBaTenbHBIX IPOTpaMM IO
XUMUU C UCTIOJIB30BaHUEM 000PYI0BaHMs AETCKOTO TexHomnapka «IIIkoapHbIi
KBaHTOpUyMm» 8 — 9 kiaccel, Mocksa, 2021

PabGouass mporpamma kypca «lIpakThueckass XuMHUsS» TpeAHA3HAUCHA YISl  yYaluXcs

JTUHAMUAYECKUX Ipynn 8-9 KilaccoB OCHOBHOM IWIKOJBL. [Iporpamma cocraBieHa Ha OCHOBE

(dbyHIaMeHTaJIbHOTO fJpa coJep)KaHus oOliero odpa3oBaHMs, TpeOOBaHUN K pe3ysibTaTaM

OCHOBHOTO 0011ero o0pa3oBaHus, MpelacTaBleHHbIX B dDenepasbHOM TOCYIapCTBEHHOM

cTaHjapTe o01ero oOpa3oBaHMsl BTOPOro MOKOJeHUS U auddepeHuunanuu coiepx aHus ¢

y4eToM o0pa30BaTeNIbHBIX MOTPEOHOCTEN, MHANBHUIYAIbHBIX BO3MOKHOCTEHN M ClIOCOOHOCTEHN

YUAIIUXCA.

JlaHHBIA Kypc SIBJISIETCS TMPOINENEeBTUYECKUM (TMpeAnpoduiIbHbIM) M BBHIMNOJIHSIET 3aJadu
NPAaKTUKO-OPUEHTHUPOBAHHON TOMOIIM B MPHOOPETEHUH JUYHOCTHOTO OIbITa BbIOOpA
COOCTBEHHOTO cofiepKaHMsl 00pa30BaHUs, OPUEHTUPYS HAa €CTECTBEHHOHAYYHBIH MPOQUIIb
oOyuenus. Kak oTmedaercs B KOHIENIMM IIKOJBHOTO XMMHYECKOTO 00pa3oBaHUs,
“OCHOBHOM  3ajauedl  mIpomeAeBTUYECKUX  (MpeAnpouiIbHBIX)  KypcOB  SIBIIsETCA
dbopMUpoBaHUE y MIKOJBHUKOB MEPBOHAYAIBHOTO IIEIOCTHOTO TMPEJCTABICHUS O MHpE Ha
OCHOBE COOOIICHHS] UM HEKOTOPBIX XUMUYECKUX 3HAHUI .

Mupokuit HAOOp BO3MOXKHOCTEH, oOecrieunBaeMbix UU(POBOH JadopaTopueii -
CpeIICTBaMU M3MEPEHHsI, He TOJIBKO 00ECTeunBaeT B XOJI€ MPAKTUIECKOW pabOThl HATJISAHOE
BBIDOKEHUE TIONYYEHHBIX paHEee TEOPETUYECKHX 3HAHWUW, HO U JIEMOHCTPUPYET UX
3HaYUMOCTh Ui 0ObIIeHHOUN ku3HH. L{udpoBas mabopaToprs 3HAKOMUT C COBPEMEHHBIMU
METOJIaMU HCCIICJIOBAHMSI, YTO TIO3BOJUT YyYalIMMCS TOHSATH CMBICI U HEO0OXOIUMOCTh
MPAKTUYECKUX HCCIEIOBAHUMA, C KOTOPHIMU OHH OYIYT CTaJKWBATHCS B KU3HU. YUHTEIIO
JTaHHBIA HA0Op TPETOCTABISIET BO3MOXXHOCTh JIOCTYITHO M HWHTEPECHO MPOBECTH YPOK,
OMMHPAsCh HA COBPEMEHHBIE TEXHOJOTUU. HarismHOCTh IKCIEPUMEHTOB, OCYIIECTBIISIEMBIX C
moMoIIsl0 UdpoBoi maboparopuu, — emié OJHO TMOATBEPXKIEHUE M3BECTHON (pasbl, 4TO
JydIIie OJUH pa3 YBUIETH (a emé Jrydine — MmonpodoBaTh), YeM CTO pa3 yCIIbIIIATh.
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OO01as xapakTepuCcTHKA Kypca

OcBoeHne mnpUEMOB TEXHUKH JaOOpAaTOPHOH pabOThl, HABBIKOB HCIOJIH30BAHUS
XAMHYECKOW TOCYyAbl W OOOpYIOBAaHWSA, HArpeBaTeIbHBIX MPHOOPOB B COUYCTAHHH C
coOntofieHeM TpeOOBaHUI TEXHUKH O€30MacCHOCTH TpeOyeT OCOOEHHO MHOTO BPEMEHH.
[Iporpamma Kypca MOCTpO€Ha TaKUM OOpa3oM, YTO NPAKTUYECKH KaXKA0e 3aHsITHE
BKIIIOYaeT B ce0s JEMOHCTPAIMOHHBIA OKCIIEPUMEHT WJIH TMPAaKTUKyM. B pamkax
MPEUIOKEHHOTO Kypca MOKHO OCYIIECTBUTH BBHITIOJHEHHE TE€X OIBITOB, KOTOPHIC HA YPOKE
M0 TE€M WJIM WHBIM NPUYHHAM He OBUTH TOCTABJICHBI, OCYIIECTBICHHUE JOMOTHUTEIBHBIX C
[ENbI0  TOBTOPEHUS W YIUIyOJeHWs  3HAaHWW, [IOCTAaHOBKA  HOBBIX  OIBITOB,
WLTIOCTPUPYIONIUX XUMHUYECKUI Tpoliecc, MPUMEHEHNE XUMUHU B KU3HU. Takas paboTa B
OoJbIIIE CTETIEHW YAOBJIETBOPSICT HMHTEPEC YYAIIMXCS, MOCKOJIbKY OHA OMHpaeTCs Ha
3HaHMA, MOJyyaeMble B KJlacce, M OTBEYaeT Ha 3alpocChl, BO3HHUKAIONIIHME B IpOIlEcce
M3yYeHUs] XMMHUU. Bce TeMBbI JOMONHSIOT, PACHIMPSIOT 3HAHWS YYAIIUXCS; PEaTU3yroT
BO3MOKHOCTh MEXIIPEIMETHBIX CBSI3€H; IOJyYCHHBIC 3HAHUS TO3BOJSIFOT YYaITHMCS
BUJCTh POJIb XMUMHUYECKHX 3HAHUH B PAa3BUTUM MAaTEPUAIBHON KYJBTYPHl YeJIOBEUECTBA.
JI7I1 HEKOTOPBIX OTMBITOB OTOOpaHBI 3HAKOMBIE JIJISI ITKOJILHUKOB BEIIECTBA, MPUMEHSICMEBIC
B OBITY, UTO TIO3BOJSICT BBISBIATH W pa3BUBATh CHOCOOHOCTH ydYalluxcs K
IKCIICPUMEHTHPOBAHHIO C BEIECTBAMH.

IIporpamma Kypca mocTpoeHa Ha MaTepuaine 0a30BOro Kypca HEOPraHMYEeCKOW XUMHU
89 kmacca. Kypc moMmoraer y4eHuKy COpUEHTHPOBAThCS B €CTECTBEHHOHAYYHOM Ipoduiie
o0yueHMsl, TOKa3aTh THUIHMYHBIE JUI1 JAHHOTO Mpo(UIs BHIBI JEATEIBHOCTH, JaeT
BO3MOXKHOCTh YYEHUKY IPOSBUTH ce€O0s, SBJISETCS IIOMOIIHUKOM JJIsi IOATOTOBKU
NPaKTUYECKON 4acTH 3K3aMeHa 10 XMMUHM 3a Kypc 9 kiacca.

OCHOBHBIMU BHJIaMH JESTEIBHOCTH SIBISETCS IpaKTHUECKass M SKCHEpUMEHTalIbHas
paboTta ydamuxcs: HaONIOJICHHWE, aHalu3, CHUHTE3, Ka4yeCTBEHHOE M KOJIMYECTBEHHOE
onucanue OOBEKTa M €ro KOMIIOHEHTOB, BBISBIIEHHWE MPUYUHHO-CIEIACTBEHHBIX CBS3EH,
CYILIECTBEHHBIX IPU3HAKOB, 0000IIeHNE U KIaccuPUKaIus, COTPYTHUYECTBO, MPE3CHTALINS
PE3yNbTAaTOB. DKCIIEPUMEHTANIbHAS pa0oTa MOMOTAET YIiyOuTh 3HAHUS 110 XUMUU, HAYYUTh
ydanuxcsi  HaONIOACHUIO MHOTOOOPa3HBIX  XMUMHYECKHX  SIBICHUH, TPUYYUTh K
CaMOCTOSITEIbHON paboTe B J1a0OpaTOpUU M MPABUIHLHOMY BBITOJHEHUIO MHOTOOOpPA3HBIX
nabopatopHbix omnepanuid. IIpu mpoBegeHHH JAaHHOTO Kypca BO3MOXHBI pa3zHOOOpa3HbIe
BUJIBI JICATETLHOCTH YYaIIUXCSA: YCTHBIE COOOIICHMs, COCTaBIIEHHWE CXEM-TaONuUIl 10
y3JI0BBIM TEOPETUYECKUM BOIPOCAM, BBIMOJHEHHE MPAKTHUECKUX PabOT C dIeMEHTaMH
WCCIIEIOBAHUSA, BBIIOJHEHUE JEMOHCTPALIMOHHBIX ONBITOB, @ TaKXe MOJHOLUEHHBIX
MPOEKTOB U UCCIIEOBAHUMN, IPE3EHTAIINI, BUKTOPUH, TOJOOPOK IKCIIEPUMEHTAIBHBIX 33124
u ap. B obpazoBarensHoii nmporpamme (OIT) mpencTaBiaeHbl CaeayIONIUE pa3Ieibl:

1. Meroabl M3y4yeHUsI BELIECTB U XUMHUYECKUX SIBJICHUM. DKCIEPUMEHTAIbHBIE OCHOBBI
XUMUHU.

2. IlepBoHavyalIbHbIE XUMUYECKHUE TTOHSTHS.

3. PacTBOpBI.

4. OCHOBHBIE KJIACChl HEOPraHUYECKUX COEAMHEHMIA.

5. Teopus 30EKTPOIUTHIECKON TUCCOLIUALIAH.



6. Xummnueckue peakuuu. 7. XUMUYECKHE 3JIEMEHTHI (CBOWCTBA METAJNIOB, HEMETAIOB U
WX COCTUHCHUH ).

KoHTpoJib 32 o0CBOEHMEM MpPOrpaMMbl Kypca IpPOXOAUT B BHAE TEKYLIEro
KOHTpPOJsA (TpoBepka CPOPMUPOBAHHOCTH NPAKTHUECKUX HABBIKOB, BEACHUSA TETPaIU
nabopaTtopHblx paboT, Oecelbl MO H3ydyaeMOMY MaTepuany) U HTOrOBOr0 KOHTPOJS
(mpe3eHTanMs pe3yNbTATOB MPAKTUYCCKOH JAEATEIIFHOCTH B BHJIE OTYETOB, IMPOCKTOB,
AKCIIEPUMEHTAIIBHBIX UCCIIE0BAHUN).

DopmMbI KOHTPOJIS

Kontpons pesynbraToB 00yueHus B cooTBeTcTBUHM ¢ gaHHON OIl mpoBomutcs B
(¢bopMe TUCBMEHHBIX M SKCIEPUMEHTAIbHBIX paboT, MpeAnonaraeTcs NpOBeICHUE
MIPOMEKYTOYHOU ¥ UTOTOBOM aTTECTALUU.

IeseBas ayauropus

VYyamuecs 8-9-X KIaccoB MIKOJIBI

[Iporpamma kypca mo xumun: «[IpakTuueckas XuMus» MpeaHa3HAYCHA IS
obyyaroruxcst 14-16 net.(1 gac B Hepenmto, 34 4acoB)

1.2. Heanb 1 3a1a4M NPOrpaMmmbl

OcHoénas yenb npocpammsi: CO3JaHWE YCJIOBUH JUIsl  pealn3aliyd  3a7aqd
npeanpoduIbHON TMOATOTOBKH, OPHUEHTAllUM M OIEHKH BO3MOXKHOCTH MPOIOJIKEHUS
o0pazoBaHHUsl B €CTCCTBEHHOHAYYHOM HAIpaBJICHUHU, Pa3BUTHUE Yy IIKOJHHHUKOB HABHIKOB
IKCIIEPUMEHTAIBHOM IESITCIBHOCTH.

3aoauu npoepammor:
-C03/aTh yCIIOBHS TSI MIOBBIICHUS TEOPETUICCKUX 3HAHUN TI0 XUMHUU;
-COBEPIICHCTBOBATh TEXHUKY XMMHUYECKOTO SKCIICPHUMECHTA;
-IIPUMEHSATD MOJyYEHHbBIC 3HAHUS IS U3YYCHUST 00BEKTOB IMOBCEIHEBHOM KU3HU;
-popMHpOBaTh OCO3HAHHYIO MOTHBAIIMIO Ha BEIOOP €CTECTBEHHOHAYYHOM mpodeccuu;
-(opMHpOBaTH KOMMYHHUKATHBHBIC HABBIKH, KOTOPHIC CITOCOOCTBYIOT Pa3BUTHIO YMCHHMA
paboTaTh B TpyMIe, BECTH JUCKYCCHIO, OTCTAUBATh TOUKY 3PEHUS;
-CO3/IaTh YCIIOBUS I PA3BUTHs MO3HABATEIHLHOW AKTUBHOCTH, CaMOCTOSTEIHLHOCTH,
aKKypaTHOCTH.
1.3. Conep:kaHue mporpamMmsl

1. HCpBOHa‘-IaJIBHBIC XUMHNYCCKUC ITOHATHA.

1.1.1lpenmer xumuu. Poib XMMHUM B JKU3HU 4eJIOBEKa. lela M BEIECTBA.
®dusnuecKkue CBOWCTBA BEIECTB. ArperaTHoe cOCTOsiHuE BelecTB. llonstue o
MeTOoJax MO3HaHUsA B XUMHUU. XUMHS B cHUCTeMe HayK. YuCTble BelllecTBa U
cmecu. CrocoOwl pasnmenenust cmeceil. 1.2. Meroapl To3HaHUST B XUMUU:



HaOJIO/IEHNE, OKCIEPUMEHT, MOJenupoBaHue. VICTOUYHMKM  XUMHUYECKOU
nH(pOpMaINY, €€ TOITyYCHHE, aHAIIU3 U NIPEICTABICHHUE €r0 Pe3yJIbTaTOB.

1.3. ®usnueckrue ¥ XUMHYECKHE SIBJICHUS. XUMHUUECKasl Peakius u e€ mpu3Haku. 3aKOH
COXpaHEHHsI MacChl BELIECTB.

2. Baxueiimme mpeacTaBUTENN HEOPTAaHHUECKUX BEIECTB
2.1.dusnyeckue cBoicTBa BOABL. Boma kak pacTBopuTenab. PacTBOpBHL
Haceplmiennbie 1 HEHACHIIIIEHHBIE PACTBOPHI.
2.2.Knaccupukanuss  HEOPraHMYECKUX  COEIUHEHUH. OcHoBaHus.
Knaccudukanuss ocHoBaHWi: MIETOYM M HEPACTBOPUMbBIE  OCHOBAaHMS.
Homenknatypa ocHoBaHMil (MexayHapoJHash M TpuBUajibHas). Ouznyeckue U
XUMHYECKHE CBOMCTBA OCHOBaHUi. [loslyyeHre OCHOBaHUIA.
2.3.KucnotsL. Knaccudukamms KHUCJIOT. Homenknartypa KHUCJIOT
(MexayHapoaHas W TpuBHadbHas). (DuU3NUECKHE U XHUMHUYECKHE CBOMCTBA
KHCJIOT.
2.4.Comu. Howmenknatypa cojedl (MeXaAyHapoaHas W  TpUBUAIbHAs).
DOU3nUECKUE U XUMUYECKUE CBOMCTBA COJIEH.
2.5.T'eneTnueckas CBSI3b MKy KilacCaMU HEOPTaHUYECKUX COCTMHCHUM.
2.6. XMMHUYECKUH HSKCIEPUMEHT: KayeCTBEHHOE OIMpEJCIICHUE COJEepKaHus
KHcJopoa B Bo3ayxe. M3ydyeHne oOpasiioB BeIlIeCTB METALIOB.
3.  MexnpeaMeTHbie CBSI3U
3.1.00mmue ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: HAy4YHbIN (DAaKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHallu3, CHUHTE3, KiIaccuukanus, TMepuoAUYHOCTb, HAOIIOCHHE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIETh, SIBIICHUE.
3.2.®u3uka: marepus, aroM, d3JEKTPOH, MPOTOH, HEUTPOH, WOH, HY- KIUI,
U30TOIbI, PaTUOAKTUBHOCTb, MOJIEKYJa, SJIEKTPUUECKUN 3a- psAll, BEUIECTBO,
Teno, 00bEM, arperaTHOE COCTOSIHHE BEIIeCTBa, ras, (pu3mueckue BeIMYUHBI,
€IMHUIIBI U3MEPEHH I, KOCMOC, TUTaHEeThI, 3BE3/1bI, COJHIIE.
3.3.buonorus: ¢porocunrtes, ApIxaHue, onocdepa.
3.4.T'eorpadpus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE IOPOIBI,
MOJIE3HBbIE UCKOTIaeMble, TOILTUBO, BOJIHBIE PECYPCHI.
4.  BemecTBo U XUMHUYECKas PEaKIUs
4.1.OKUCIUTENHHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.
4.2. Teopus 3IIEKTPOJIUTUYECKON JINCCOLIMAINH. DJEKTPOIUTHI "
HeaneKTposuThl. CteneHs auccoruanui. CUIbHbBIE U Clla0ble AIEKTPOJIHTHI.
4.3.TlonsATHEe O CKOPOCTH XUMHUYecKoil peakiuu. [loHsTHe 00 0OpaTuMbIX U
HEOOPaTUMBIX XUMUYECKUX PEAKITHSIX.

5.  Hemeramnbl 1 UX cOeAUHEHUS

5.1.00mas xapakrepucTuka ramoreHoB. 5.2. CTpoenue u Qusnueckue
CBOMCTBAa MPOCTBHIX BEIIECTB — KHUCIOPOJA U CEpHI. Oxcuapl cepsl Kak



MPEACTAaBUTENN KHCIOTHBIX OKCcHIOB. CepHHCTass KHUCIOTa, (U3MYECKUE U
XUMUYECKUE CBOMCTBA.

5.3. Ammmak, ero pu3nYecKrue U XUMHYECKUE CBOWCTBA.

1.4. Ilnanupyemble pe3yJbTAThl OCBOEHHS Y4eOHOr0 npeamMera « XUMHSD)

MeTtanpeaMeTHbIe U JINYHOCTHBIE Pe3YJIbTAaThl OCBOEHHUS Kypca

[Iporpamma kypca «lIpakTudeckass XUMHUsS» TIO3BOJIIET B COBOKYITHOCTH C JPYTHMHU
y4eOHBIMH TpEIMETaMH M KypcaMd TIOMOYb OOYyYJaromuMmcsi JOCTHYh Pe3yIbTaTOB
OCBOCHUSI OCHOBHOW 00pa30BaTeIbHOW MPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHus, a
UMEHHO: JUYHOCMHble, BKIIOYAIONINE TOTOBHOCTh M CIHOCOOHOCTH OOydYaromuxcs K
CaMOPA3BUTHIO M IMYHOCTHOMY CaMOONPE/ICICHHIO, C(POPMUPOBAHHOCTh UX MOTHUBAIIMH K
O0OyUYCHHIO U IIeJICHANIPABICHHON TTO3HABATEIILHOM ICATEIBHOCTH;

MemanpeomenHvle, BKIIOYAIONINE OCBOCHHE OOYYaIONIUMICS YHUBEPCATBHBIX yUEOHBIX
JNCUCTBUN (pEryJsATUBHBIC, TIO3HABATCIIbHBIC, KOMMYHUKATHBHBIC), CIOCOOHOCTh WX
WCIIOJIb30BaHUS B y4cOHOHM, TIO3HABaTCIbHOH  TPAaKTUKE, CaMOCTOSTEIbHOCTb
TUTAHUPOBAHUS M OCYIISCTBJICHHS YyYeOHOW JEATCIbHOCTH W OpraHu3alud Y4eOHOTO
COTPYJIHUYECTBA C TIeIaroraMu U CBEPCTHHKAMH.

MeTtanpeaMeTHbIe pe3yJbTaThl Kypca BbIPaXXEHBI B!

1) YMEHUH CaMOCTOATEIBLHO OINpEIeNaTh LEeMU CBOEro OOy4YeHMs, CTaBUTh W
dbopmynupoBaTh AJis ce0s1 HOBBIE 3a/]auM B yu€0e U 03HABaTEIbHON e TEIbHOCTH,
pa3BUBaTh MOTHUBBI U UHTEPECHI CBOEH MMO3HABATEIBLHOM JIEATEIbHOCTH;

2) YMEHHH CAMOCTOSITENIbHO TUIAHUPOBATh MYTU JTOCTHXKEHUS LIeTIeH;

3) YMEHHUH COOTHOCUTH CBOM JICUCTBHS C IUIAHUPYEMBIMH  PE3yJIbTaTaMH,
OCYIIECTBIISITh KOHTPOJb CBOEH JESATENBHOCTH B TMPOLECCe TOCTIKEHUS pe3yibTaTta,
OTNpeeNsATh CHOCOOBbl  JEHCTBUI B paMKaxX MPEJIOKEHHBIX YCIOBUH M TpeOOBaHUIA,
KOPPEKTUPOBATh CBOM JICHCTBUS B COOTBETCTBUU C M3MEHSIIOIICHCS CUTYyalleH;

4) YMEHHH OIIEHUBAThH MPABUILHOCTD BHITIOJHEHUS yUeOHOU 3a/1auH;

5) BJIQJICHUM OCHOBAaMU CAMOKOHTPOJS, CaMOOIEHKH, TIPUHATHUS pEIIeHUH U
OCYIIECTBJICHHSI OCO3HAHHOTO BHIOOpA B YU€OHOM U MMO3HABATEIHHOM NIEATEIHHOCTH;

6) YMEHUH  ONPENENSITh MOHSITHS, CO3/1aBaTh OOOOIICHMs, KIacCHU(pUIIUPOBATD,
CaMOCTOSITEIHHO BBIOMPATh OCHOBAHUS W KPUTEPHUH JJIsl KIACCU(UKAIIMK, YCTAaHABIUBATH
MPUYNHHO-CJICICTBEHHBIE CBS3U, CTPOUTH JIOTHYECKOE PACCYkKACHUE, YMO3AKIIOYEHUE U
JIeJaTh BBIBObL;

7) YMEHHUU CO3/1aBaTh, IPUMEHATh M NIPe0OpPa30BhIBATh 3HAKH U CHMBOJIBI, MOJICIIH U
CXEMBI JUIs PeIIeHHs YICOHBIX U MTO3HABATEIbHBIX 3a/1a4;

8) CMBICIIOBOE UTCHHUE;

9) YMEHUHU OPTaHU30BbIBaTh Y4eOHOE COTPYIHUYECTBO M COBMECTHYIO JCSITEILHOCTh

C YUYHUTENIEM M CBEPCTHUKAMH; pPabOTaTh MHAMBUIYAIbHO U B TPYyIIE: HAXOJUTHh 00IIee
peleHue 1 pazpemars KOHQJIUKTH Ha OCHOBE COTJIACOBAHMS TO3ULIUN U y4&Ta HHTEPECOB;
(bopMyIHpOBaTh, APTYMEHTUPOBATh U OTCTAaNBATh CBOE MHEHHUE;



10) yMeHHMHU OCO3HAHHO HCIIOJB30BATh PEUEBBIC CPEACTBA B COOTBETCTBUU C 3ajaadyeid
KOMMYHHKAIMU JJI BBIPAKEHUSI CBOUX YYBCTB, MBICIEH M MOTPEOHOCTEN; MIIAHUPOBAHUS
U peryjsilid CBOEH JEATEIbHOCTH; BIIQJICHUE YCTHOM M NIMCBMEHHOW pEYbIo,
MOHOJIOTHYECKOW KOHTEKCTHOM PEYBIO;

11)  ¢opmMupoBaHMM U pa3BUTUM KOMIICTEHTHOCTH B 0OJAacTH WCIIOJIb30BAHHUS
MH(}OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TexHoJorui (nanee MKT— komnereHumn).

JInyHOCTHBIE Pe3yJIbTaThl Kypca:

1) dbopMHUpOBaHUE OTBETCTBEHHOTO OTHOIICHHUS K YYCHHIO, TOTOBHOCTH U
CIOCOOHOCTH 00YYaIOIIUXCS K CAMOPa3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIUU
K OOy4YeHWI0O W TO3HAHWIO, OCO3HAHHOMY BBIOOPY M IIOCTPOCHUIO JajbHEHIICH
WHMBUAYATbHOW TPACKTOPHUH, C YUETOM YCTOWYUBBIX MTO3HABATEIBLHBIX HHTEPECOB;

2) (dbopMupOBaHHUE IIETOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH M OOIIECTBEHHOHN NPAKTHKH;

3) (dhopMUpOBaHNE OCO3HAHHOTO, YBAKUTEIBHOTO U TOOPOKETATEIHHOTO OTHOIICHUS
K JIpyroMy 4YeJIOBEKY, €ro MHCHHIO, MUPOBO33PCHHIO; TOTOBHOCTH U CIIOCOOHOCTH BECTH
JMAJIOT ¢ JPYTHMH JIIOJIbMU U JOCTUTATh B HEM B3aMMOIIOHMMAHHS,

4) OCBOCHHE HOPM, ITPABHUII MIOBEJICHUS B TPYIIAaX U COOOIIECTBAX;

5) dbopMupoBaHME  KOMMYHHMKAaTHBHOH  KOMIIETEHTHOCTH B  OOUICHMH U
COTPYJHHYECTBE CO CBEPCTHUKAMH, IETHMH CTapIIETO W MIIAJIIETO BO3pPacTa, B3POCIBIMU
B TIpolriecce 0Opa3oBaTEeNbHOM, OOIIECTBEHHO IIOJIE3HOH, Y4eOHO-MCCIIEI0BATEIbCKOM,
TBOPYECKOW U IPYTHX BUIOB JCSITEIHLHOCTH;

6) (dopmMupoBaHue 6€30MacHOro 00pasa KU3HU; YCBOCHUE MPABUIJI HHIUBUAYAIBHOTO
Y KOJUIGKTUBHOTO 0€30TIaCHOTO TIOBE/ICHHUSI.

Iporpamma «IIpakTHyeckasi XUMHSDH [MO3BOJISICT B COBOKYITHOCTH C IPYTHMHU YUCOHBIMH

npeaMeTaMu U Kypcamu TIOMOYb oOyJarormmmcest JOCTUYb PE3yTbTATOB
OCBOCHMSI y BBIITYCKHUKOB PETYJIATUBHBIX, MO3HABATEIBHBIX |

KOMMYHHKATUBHBIX YHHUBEPCAIbHBIX YUeOHBIX ACHCTBUI KaK OCHOBBI YMCHHS YUUTHCS B
OOILIEHUH.

Tloznasamenvnvie YVII

-OCYIIECTBIIATh PACHIMPEHHBIM MOUCK MHQOPMAIMU C HUCIOIB30BAHUEM OUOIMOTEK U
Hnrepnera;

-OCYIIIECTBIIATh CPAaBHEHHUE, CEPHUAIMIO U KIACCHU(PHUKAIUIO, CAMOCTOSITEILHO BbIOHMpas
OCHOBAHMS U KPUTEPUH ISl YKA3aHHBIX JIOTUYECKUX ONEpalUid;

-yCTaHaBJIMBATh IPUYNHHO-CIIC/ICTBEHHBIE CBA3H;

-IIPOBOIUTH HAOIOICHNE U DKCIIEPUMEHT I10]] PyKOBOJICTBOM yUHTEJNS;

-CTaBUTh MPOOIEMY, apryMEHTUPOBATH €€ aKTyaIbHOCTB;

- TPOBOAWTH WCCIEJIOBAaHNE HA OCHOBE TIPUMEHEHUS METOJOB HAONIOACHHUS U
AKCIIEPUMEHTA;

-BBIJIBUTATh THIIOTE3HI O CBSI3SX M 3aKOHOMEPHOCTSIX COOBITHIA, MPOIIECCOB, 0OBEKTOB;

-OpraHn30BbIBaTh HUCCIEAOBAHUE C LEIBIO TPOBEPKH THIIOTES;

-leNlaTh yMO3aKJIO4YeHus: (MHAYKTUBHOE M 10 aHAJOTMHU) W BHIBOJABI Ha OCHOBE
apryMeHTaLHH.



Pecynamuenvie YVJ[

-TUTAHUPOBATH IIyTH TIOCTUKEHUS LIETIeH;

-aJICKBaTHO CaMOCTOSITEJIbHO OLIEHMBAaTh MPABWIHHOCTH BBIMOJHEHUS JEHCTBUS U
BHOCHUTH HEOOXOJMMbIE KOPPEKTUBHI B UCIIOJHEHHUE KaK B KOHIIE ACHCTBUS, TaK U MO XOIY
€ro peajan3aluy;

-OCYIIECTBIIATh IMO3HABATEIBHYIO PEICKCUI0O B OTHOIICHUU JECUCTBUN MO PEIICHUIO
Y4EOHBIX M TTO3HABATENIBHBIX 3a]1a4.

Kommynukamuenvie YVJ[

-YYUTBIBATh Pa3HbIC MHEHUS W CTPEMHUTHCS K KOOPAWHAIMW Pa3IMYHBIX IMO3UIUANA B
COTPYIHUYECTRE;

-bopMynupoBaTh  COOCTBEHHOE€ MHEHHE U  TO3UIUI0, AapryMEHTHPOBaTh U
KOOPJIMHUPOBATH €€ ¢ TO3UIUSAMU MApPTHEPOB B COTPYTHUYECTBE MPHU BHIPAOOTKE OOIIETO
pEIICHHSI B COBMECTHOM JICSITCIILHOCTH,

-OCYIIIECTBJIATh B3aWMHBI KOHTPOJb W OKa3blBaTh B COTPYJHUYCCTBE HEOOXOIUMYIO

B3anMOIIOMOIIb,
-aICKBATHO MHCIIOJIb30BAaTh PEUYCBBIC cpeacTtsa JJIsL PCIICHUA
PA3IMIHBIX KOMMYHHUKATUBHBLIX 3a144, BJIaACThH YCTHOﬁ u
MHUCbMEHHOM PEYBIO; CTPOUTH MOHOJIOTHYCCKOC KOHTCKCTHOC BHICKA3bIBAHHEC,

-OPraHM30BBIBATh W  IUIAHMPOBATh Y4YEOHOE COTPYJHHUYECTBO C YUYUTEIEM H
CBEPCTHHKAMH, OIPEACIATh eI W (YHKIHUHU YYaCTHUKOB, CIOCOOBI B3aMMOJICHCTBUS;
IJTAaHUPOBATH O0IIHE CIIOCOOBI PaOOTHI;

-padorath B Tpynme — YCTaHABJIMBaTh pabouyue OTHOIICHHS, 3(PDHEKTUBHO
COTPYJIHUYATh U CIIOCOOCTBOBATh MPOJAYKTUBHOW KOOMEPALIMH;, HHTETPUPOBATHCS B TPYIIITY
CBEPCTHUKOB U CTPOUTH MPOJTYKTUBHOE B3aMMOJICHCTBUE CO CBEPCTHUKAMHM U B3POCIIBIMU;

-OKa3bIBaTh TOJUICPKKY M COJCHCTBHE TEM, OT KOTO 3aBHCHUT JOCTHIKCHHUE IICIM B
COBMECTHOM JCSATCIIBHOCTH;

-B MPOIECCe KOMMYHHUKAIIMN JOCTATOYHO TOYHO, TMOCJICI0BATEIBLHO U IMOJTHO TIEPeIaBaTh
napTHEPY HEOOXOAUMYI0 HH(DOPMALIMIO KaK OPUCHTHP VIS IIOCTPOCHUS JACHCTBUS;

-CIIeJIOBaTh MOPAJIbHO-3THUYECKUM TMPUHIIAIIAM OOIICHUS W COTPYJAHHYECTBA HA OCHOBE
YBaXXKUTEIBHOI'O OTHOIICHHUS K MapTHEpaM, BHHUMaHHs K JIMYHOCTH JPYroro, OKa3bIBaTh
MTOMOIIb ¥ SMOIMOHAJIbHYIO MOICPIKKY HapTHEPAM B MPOIECCE JOCTHKCHHS OOIICH 11eu
COBMECTHOM JCSTCIIBHOCTH;

-ycTpanBaTh 3P GEKTUBHBIE TPYNIOBbIE 00CYXICHUS U obecrieurnBaTh OOMEH 3HAHHSAMU
MEX/Ty WICHAMU TPYMIThI Ui MPUHATHUS 3 (HEKTUBHBIX COBMECTHBIX PEIICHHI.

2. KoMmieke oprasnu3aiiMOHHO-TIeIArOri4eCKUX yCJI0BUM

2.1 Kanenpapublii yuyeOHbIli rpajpuxk Ha 2024-2025 r.

Hauano yue6Horo rona 2 centsidpsi, OkoHUaHHE yueOHOro roga — 29 mas.

[IponomkuTensHOCTh yueOHOTO To/a 34 Helenu.

KaHUKYJIbI CPOKH
OCEHHUE ¢ 28.10.2024-4.11.2024




3UMHHUE ¢ 30.12.2024-08.01.2025
BECCHHHE ¢ 24.03.2025-29.03.2025
JIeTHHUE ¢ 01.06.2025-31.08.2025

Kanposoe ob0ecnieuenue

[IporpamMmmy peanu3zyeT negarorudeckuii paboTHUK (YUUTEIb XUMUH ), UMEIOIIHNMA CpeiHee
npodeccuoHaIbHOE WJIM BbIcIIee oOpa3oBaHue (B TOM UHCIE IO HAMPABJICHHUIO,
COOTBETCTBYIOIIIEMY HAIPaBICHUIO JAHHOW TOMOJHUTEILHON 00IIepa3BUBAIOICH MTPOTPaMMBbI)
M OTBEYAIIMN KBATH()UKAIMOHHBIM TpeOOBaHMSM, YKAa3aHHBIM B KBaJTU(UKAITMOHHBIX
CIPaBOYHUKAX U (UJIM) MPOPECCUOHATIBHBIM CTaHJapTaM.

K peanuzauuu nporpaMMbl BO3MOXHO MPUBJICYEHUE JIUI, MOJIYYAIOIIUX BBICIIEE WM
cpenHee npodeccruoHanbHOE 00pa3oBaHME B paMKax YKPYHMHEHHBIX TPyl HalpaBJICHUM
MOJATOTOBKM BBICIIETO0 O0pa3oBaHMUsS M CIELUUATBHOCTEH cpeaHero mnpodeccruoHaIbHOTO
oOpazoBanusi "OOpa3zoBaHWe W TMeJarormyeckue Haykud" B cilyyae pEKOMEHJAIUU
aTTeCTallMOHHOM KOMHUCCUU u cOOI0ICHUS TpeOoBaHUH, MPEyCMOTPEHHBIX
KBaJTM(UKAITMOHHBIMU CIIPABOYHHKAMH.



2.2. TEMATHYECKOE IINTAHUPOBAHUE

Neni/nt | Tema Coaepixkanue HeaeBas ycranoska | Koa- | Ilnanupyemsie Hcnoab3oBanue
ypoKa BO pe3yJbTaThl odopynoBaHust
4acoB
1 Merto1bl TO3HAHUS B [IpakTuueckas padota 3HaAKOMCTBO C 1 YMeHue noab30BaTbCst Jlatuuk Temneparypsl
XUMUHU. Ne 1 «M3yuenue OCHOBHBIMH HarpeBaTeIbHbIMU (TepMonapHbIii),
DKcrepuMeHTalIbHbIE CTpOEHUS IJIAMEHN METO/IaMU HayKu npudopamu CIIUPTOBKA
OCHOBBI XUMUU
2 Merons! Mo3HaHUS B JlaGopaToOpHBIH OIBIT 3HAKOMCTBO C 1 Onpenenstsb JlaTuurk TemIiepaTypsl
XUMUHU. Ne 1 «/lo xakoit OCHOBHBIMH BO3MOYKHOCTb MPOBEACHHUS | (TEpMOIIapHbIii),
DKcrepuMeHTalIbHbIE TEMIEPATYPbl MOXKHO METO/IaMU HayKu peakuuii ¥ MpoLECCOB, CIIUPTOBKA
OCHOBBI XUMUU HarpeThb BEIIECTBO» TpeOyIOMMX HarpeBaHus
3 Mertonas! MO3HAHUS B JlaGopaTopHBIi OMBIT Hatb npeacrasnenue | 1 YMenue BbIOUpaTh JlaTunk TemriepaTypsl
XUMHUH. Ne 2 «M3mepenue 0 TOYHOCTHU npuOOPHI 17151 TPOBEACHUS | TJIATUHOBBIMU,
DKcnepuMeHTalIbHbIE TEMIEPATyphbl KUTICHUS HU3MepeHuit U3MepeHuil, TpeOyIomux | TEPMOMETP,
OCHOBBI XUMUU BOJIbI C TIOMOILBIO U(PPOBBIX JATYMKOB TOYHOCTH NTOKa3aHUN IIEKTpUYECKast
JlaT4YMKa TEMIEPATYPbl U | M AHAJIOTOBBIX IUIMTKA
TEPMOMETPA pruoOpoB
4 MeTtop! TO3HAHMS B JlaGopaTopHBIi OTBIT CdopmupoBatb 1 3HaTh POLIECCHI, JlaTuuk TeMIiepaTypsl
XUMHH. No 3 «Onpenenenue MPEJCTABICHUE O MPOTEKAIOLIUE MPU (TepMoTIapHBIii)
OKCIIepUMEHTAIIBHBIE TEMIIEPATYPHI IUIABICHUS | TEMIIEpaType IUTABJICHUU BELIECTB U UX
OCHOBBI XUMUH Y KPUCTAJUIM3ALNH IUIABJICHUS, KPUCTAJUIM3aLUU
0JIOBa» oOpartumocTu
IUIABJICHUS U
KPUCTAJUIM3ALUU
5 [IepBoHavanpHbIE JIabGopaToOpHBIi OMBIT OkcnepumenTanpHoe | 1 YMeTp oTIM4aTh Jaruuk
XUMHUYECKUE TIOHSITHS. Ne 4 «BononpoBonHas u | onpezeneHue BOJIOIIPOBOAHYIO BOAY OT | 3JIEKTPOIIPOBOJHOCTH,
YucTele BemecTsa u JUCTUJUTMPOBaHHAs JUCTHJUIMPOBAHHOW U JUCTUIIMPOBAHHOM, upoBoi
cMecHu BOJA» BOJIOITPOBOJHOM BOJIBI 3HaTh, IOYEMY VIS MHUKPOCKOTI
IIPOBEICHUSA
IKCIEPUMEHTOB
UCIIOJB3YIOT
JUCTHJUIMPOBAHHYIO BOJY
6 IlepBoHauanbHbIE JleMOHCTpalMOHHbIN N3yuenue 1 YMeTs oTau4arh JlaT4urk TeMIiepaTypsl

XUMHWYCCKHUEC ITOHATHA.

skcriepuMent Ne 1

XUMHUYECKUX SBICHUN

¢du3nUecKue npoueccs ot

IJIATUHOBBIN




dusznueckue n
XUMHYECKHUE SIBJIEHUSA

«Bpinenenue u
MIOTJIOLICHHUE TeIIa —
MIPpU3HAK XUMUYECKON
peakuumn»

XUMHYECKUX PEAKIIUI

7 IIepBoHauanbHbIC JleMOHCTpalMOHHbIN N3yuenue sBnennit 3HaTh, YTO IpU [Tpubop 11t OIBITOB C
XUMUYECKUE ITOHATHUSA. sKcriepuMeHT Ne 2 IIPU PA3JI0KEHUU IIPOTEKAHNU PEaKLUN AIEKTPUYECKUM
[IpocTsie 1 ca0XKHBIE «Pa3noxeHue BObI CJIOKHBIX BEIIECTB MOJIEKYJIbI BELIECTB TOKOM
BEILIECTBA JNEKTPUIECKUM TOKOM» pa3pyLIatoTCs, a aTOMBI

COXpaHSIIOTCS (1S
BEILIECTB C
MOJIEKYJISIPHBIM
CTPOEHUEM)

8 [IepBoHauanbHbIE JleMOHCTpalMOHHBIN DKCIEPUMEHTAIBHOE 3HaTh POPMYIHPOBKY Becsl anekTpoHHbIE
XUMUYECKUE MTOHATHUSA. skcriepuMenT Ne 3 JI0Ka3aTelIbCTBO 3aKOHA U YMETh
3aKOH COXpaHEHHUS «3aKOH COXpaHEHUs JIEWCTBUA 3aKOHA MPUMEHSTH €r0 Ha
MacChl BEIIECTB MacCChI BEIIECTB» MPAKTHKE MPU PEeLICHUN

pacUETHBIX 3a/1a4

9 Krnaccer JleMoHCTpaIMOHHbBIN DKCNepUMEHTAIBHO 3HaTh 0OBEMHYIO JOJTIO [Tpubop s
HEOPraHMYECKUX skcriepument Ne 4 OIIPENIETUTh COCTaBHBIX 4acTel OIIpEeNENICHUs COCTaBa
coequaennii. CocraB «Omnpenenenue cocrana coaep>KaHue BO3/yXa BO3/yXa
BO3/yXa BO31yXa» KHCJIOPOJIa B BO3/IyXE

10 Kitacchr [IpakTrueckas pabota CuHTe3 cosv U3 YMeTh NpOoBOAUTH [Hudposoit
HEOPraHMYECKUX Ne 2 «Ilonyuenue KHUCIIOTBI U OKCHJIA MIPOCTEMIINE CUHTE3BI MHUKPOCKOII
coenuHeHUl. CBOMCTBA | MEJHOTO KyIIOpOca» Merasuia HEOPraHNYEeCKUX BELIECTB
KHCIIOT C UCIIOJIb30BAaHUEM

WHCTPYKIUU
11 PactBopHI JlaGopaTopHBIi OMBIT HccnenoBath HNwmets ipencraBnenune o Jlatuuk Temneparypsl
Ne 5 «M3yuenue 3aBUCHUMOCTb pa3HOl 3aBUCUMOCTH MJIATUHOBBIN
3aBUCUMOCTHU PacTBOPUMOCTH OT pPacTBOPUMOCTH BEIIECTB
pPacTBOPUMOCTH TEMIIepaTypbl OT TeMIEepaTypbl
BEILECTBA OT
TEMIIEPATYPHI»
12 PactBOpEI JIaGopaTOopHBIii ONBIT IToka3zatb YMeTh UCTOIIB30BaTh [Mudposoii
Ne 6 «Habnronenue 3a 3aBUCUMOCTD U(GPOBONA MUKPOCKOTI MHUKPOCKOII
POCTOM KPHUCTAJIIIOBY pPacTBOPUMOCTH OT JUIs U3y4eHHs (HOopMBI
TEMIIEPATYPhI KPUCTAJIJIOB
13 PacTBopbI JlaGopaTOopHBIii ONBIT «CdopmupoBartb Wmets npeacrasienne o | JlaTuuk remnepaTypbl




Ne 7 «IlepechlieHHbIN [IOHATUSA pa3In4yHON IIJIATUHOBBIN
pacTBop» «pa30aBIEHHBII HaCBILIEHHOCTHU pPacTBOPa
pacTBop», pacTBOpsiEMbIM
«HACBIILIEHHBII BELIECTBOM
pacTBop»,
«MEPECHILIECHHBIN
pacTBop»
14 PactBOopEBI [IpakTuyeckas pabora CdhopmupoBathb YMeTs onpenensarsb JlaTuvk onTu4ecKou
Ne 3 «Onpenenenue IPEJICTaBICHUE O KOHIEHTPALIMIO pacTBOpa, | MIIOTHOCTH
KOHLIEHTPALIMK BEUIECTB | KOHLEHTPALUU UCIIOJIb3YS] HHCTPYKIIMIO
KOJIOPUMETPUYECKIM BElIEeCTBA U
METOI0M» KOJIMYECTBEHHOM
aHaJIn3e
15 Kpucrannoruapatsr JlaGopaTopHBIi OMBIT Cdopmuposath 3HaTh CIIOCOOHOCTH JlaTuuk TemriepaTypsl
Ne 8 «Omnpenenenne MIOHATHE KpUCTaJUIOTUAPATOB IIJIATUHOBBIN
TEeMIIEpaTypbl «Kpucramnoruapar. pazpymarbces npu
paznoxkeHus HarpeBaHuu
KPUCTAJUIOTUAPATA»
16 Krnaccer [Ipaktrueckas padota Ne | ChopmupoBarth YmMmets onpenenats pH Hatauk pH
HEOpPraHUYECKUX 4 «Onpenenenune pH npeacrasienue o pH pacTBOpPOB
COEIMHEHU M. pacTBOPOB KUCIIOT U Cpelbl KaKk
OcHoBaHus HIeJI0YEN» XapaKTEPUCTUKU
KHCIIOTHOCTH
pacTBopa
17 Kitacchr JlaGopaTopHBIii OMBIT CdopmupoBatb [IpuMeHATh YMEHUS 110 Hatuuk pH
HEOPraHMYeCKUX Ne 9 «Onpenenenue pH | npeacrasienue o onpenenenuto pH B
COCIMHEHUH. pa3- JUYHBIX CPeI» mikane pH MIPaKTUYECKON
OcHoBaHUs JIESATEIbHOCTH
18 Kitaccor JIabGopaToOpHBIi OMBIT DKCIEepPUMEHTAIBHO IToHMMaTh CyIIHOCTH Haruuk pH, nosarop
HEOPraHMYeCKUX Ne 10 «Peakuus JI0Ka3aThb XUMHYECKHE mpolecca HeuTpanu3auu | 00bEMa KUAKOCTH,
COCIMHEHUI. HEUTpaIu3anum, CBOMCTBAa OCHOBAHMM Y IPUMEHSATH IIPOLIECC OropeTka, JaT4uK
XUMHYECKUE CBOWCTBA | IEMOHCTPALlMOHHBIN HEUTpaau3anuu Ha TEeMIIepaTypbl

OCHOBaHUH

sKcriepuMeHT Ne 5
«TennoBoit 3¢pdexr
peaKIy ruIpoKCuaa
HaTpUS C YIIIEKUCIBIM
ra3oM»

IMPAKTHUKCE

HJIaTI/IHOBBIP’I, JaTYUK
JaBJICHUS, MalrHUTHas1
MCIIaJIKa
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XUMHYeCKasa CBA3b

JleMOHCTpaumOHHbIN
onbIT Ne 6 «Temmneparypa

ITokazaTh
3aBUCUMOCTD

YMeTh ONpeAeNsTh TUIL
KPUCTAJUTMUECKHUX

JlaT4uk TemMIiepaTypsl
IUIATHHOBBIN, JaTYUK

IIJIABJICHUS BEILIECTB C (Hu3nUeCcKuX CBOMCTB PELETOK 10 TeMIIepaType | TEMIIEPaTyphl
pa3HBIMM TUIIAMU BEILECTB OT TUIIA IJIaBJICHUS TepMOIIAPHBIN
KPUCTaJUIMYECKUX XUMUYECKOH CBSI3U
PEETOK
20 Teopus JleMOHCTpamOHHbIN IToxasatsp, yTO 3HaTh, 4TO Jlatuuk Temneparypsl
ANEKTPOJIUTUYECKON onbIT Ne 1 «TemnoBoit pacTBOpEHUE BEILECTB pacTBopeHne — (U3MKO- | IUIATUHOBBIN
JUCCOLMALNN 3¢ ekt pacTBOpeHus MMEET psiJl IPU3HAKOB XUMHUYECKNN ITPOLECC
BEILIECTB B BOJIE» XUMHUYECKON PeaKlny
21 Teopus [IpakTnueckas pabora BBenenue nonstui YMerb JaTauk
JNEKTPOJUTHYECKON Ne 1 «Onekrponutsl u «QIEKTPOJIUT» U DKCIIEPUMEHTAJILHO EKTPONPOBOJHOCTH
JUCCOLAINN HE3JIEKTPOJIUTHI» «HEDJIEKTPOJIUT ONIPENEIATH FIEKTPOIUTHI
Y HEAJIEKTPOJIUTHI
22 Teopus Jlabopartopusiit oneiT Ne | ChopmupoBaTh 3HaTh, KAKOE BIIMSHHE HaTunk
ANEKTPOJIUTHYECKON 1 «Bnusiaue NIPEJICTAaBIIEHUE O OKa3bIBaeT BOJA HA JIIEKTPOIIPOBOIHOCTH
JUCCOLMAINN pacTBOpUTEIIS HA BIIMSTHUH JUCCOLMAIINIO BEIIECTBA
JUCCOLIMALIAIO» pacTBOpHUTEINS HA
JUCCOLAALIUIO
JJIEKTPOJINTA
23 Teopus JlaGopaTtopHsblii onbIT Ne | DKCIIEpUMEHTAIBLHO YMeTb onpeaensTh JaTunk
IEKTPOJIUTUYECKOM 2 «CunpHble U cialble BBECTHU IIOHSTHE CHJIbHBIE U calble IIEKTPOIPOBOIHOCTH
mucconnanuu. CUIBHBIE | DIIEKTPOJIUTHD) «cnalbli JJIEKTPOJIUTHI C TOMOLIBIO
U cJ1a0ble JEKTPOIIUTHI IEKTPOJIAT JaT4nKa
NEKTPOIIPOBOAHOCTH
24 Teopus JlaGopatopusiii onbiT Ne | ChopmupoBats 3HATh 3aBUCUMOCTh Jatunk
IEKTPOJIUTUYECKOM 3 «3aBHCHUMOCTD IIPEJICTaBIICHUE O JJIEKTPOIIPOBOAHOCTH JIEKTPOIPOBOJHOCTH
JUCCOLUALIUY. IEKTPOIIPOBOJHOCTH 3aBUCUMOCTHU pacTBOpOB OT
pacTBOPOB CHJIBHBIX IEKTPOIIPOBOAHOCTH KOHIIEHTPaluu HOHOB
IEKTPOJIUTOB pacTBOpOB OT
OT KOHLEHTPALU1 KOHIIEHTPallMy HOHOB
HMOHOBY
25 Teopus [IpakTuyeckas pabora Ne | 3akpenuTsb YMerb JaTuynk
JJIEKTPOJUTUYECKON 2 «Onpenenenne IIPEICTABIICHUE O JKCIIEPUMEHTAIILHO IEKTPONPOBOJHOCTH
JUCCOLUALIUH. KOHIICHTPALIUU COJIH 110 3aBUCUMOCTHU OIIPENENATD
3JIEKTPOIPOBOJHOCTH 3JIEKTPOIPOBOJHOCTH KOHILICHTPALIUIO COJIU B

pacTBopa»

PacTBOPOB OT

PacTBOpE € MOMOUIBIO




KOHIIEHTPallMu HOHOB JaT4ynKa
AJIEKTPONPOBOIHOCTH
26 Teopus Jlaboparopusrii omeiT Ne | MccnenoBarthb [IpuMeHsATH 3HaHUS O Jaruuk
JNEKTPOJUTUYECKON 4 «B3aumopeiictBue 0COOEHHOCTH peaknuy HEUTpaIu3aluu | dJIEKTPOIIPOBOJHOCTH,
nucconmanuu. Peakiun | ruapoxcuga 6apus ¢ IPOTEKAHUS PEAKIIUI B UHBIX YCIIOBMSIX J03aTop 00bEMaA
MOHHOTO 0OMEHa CEPHOM KUCIIOTON HEUTpaIN3alnn JKUJKOCTH, OIOpEeTKa
27 Teopus JlaGoparopHblii onbIT Ne | DKCIIEpUMEHTAIIBHO 3HaTh, YTO BCE JaTuuk
ANEKTPOJIUTUYECKON 5 «O0pa3oBaHue cojeit 110Ka3aTh PacTBOPUMBIE B BOJIE COJIM | AJIEKTPOIPOBOIHOCTH
JUCCOLMANN aMMOHHUSI» 00pa3oBaHUE HOHOB ABIIAIOTCS CUIBHBIMU
IpU peakuu AIIEKTPOJIUTAMU
aMMuaka ¢
KHUCJIOTAMH
28 Xumunyeckue peakuuu. | Jlabopatopuslif onbiT Ne | U3yuenue Nwmets npencraBnenue o | JlaTuuk temmepaTypsl
OxucnurensHO- 6 «M3yyenue peakunu OKHCIIUTEIBHO- TEIIOBOM 3 dexTe IIJIATUHOBBIN
BOCTaHOBUTEJIbHbBIE B3aUMOJICHCTBUS BOCCTaHOBUTEJIbHBIX OKHUCIIUTEIBHO-
peakuuu (OBP) cynb(uTa HaTPUA C MPOLECCOB, BOCCTaHOBUTEJIbHBIX
IIEPOKCHIOM BOJIOPOJIa» | MPOTEKAIOIIHX C peaxiuit
BBIJICJICHHEM DHEPTUU
29 Xumuaeckue peakiuu. | JlabopaTopusbrit ombiT Ne | Jlokaszars, 4ToO B Nmets npencrabnenus o | Jdatunk pH
OkucauTenbHO- 7 «M3menenue pH B xone | mporecce NpoTeKaHust Pa3JIMYHBIX TPOAYKTAX
BOCTAHOBUTEJIbHBIE OKHCIIUTEIBHO- OBP B03MOXHO OKHCIIUTEIbHO-
peakiuu (OBP) BOCCTAHOBUTEJIBHBIX oOpa3oBaHue BOCCTaHOBUTEJIbHBIX
peakumin KHCJIOTBI WJIY IIEJI0YN peakuui
30 Xumuueckue peakiuu. | JlabopaTopusiii onbiT Ne | KonmnuecTBeHHO 3HaTh, YTO METAJLJIbI JaTuuk HanpsoKeHus
OxkucnurenpHo- 8 «CpaBHUTENIBHAS 0XapakTepu30BaTh SABJISIFOTCS
BOCTAHOBUTEJIbHBIE XapaKTEePUCTHKA BOCCTAHOBUTEJIBHYIO BOCCTAHOBUTEIISIMU C pa3-
peaxiuu (OBP) BOCCTAHOBUTEIBHOMN CIIOCOOHOCTh HOM BOCCTAHOBUTEIBHOU
CHOCOOHOCTH METAJUIOB» | METAJUIOB CIOCOOHOCTBIO
31 XuMHuueckue peakuuu. | JleMoHCTpalMoHHbIE N3yunth 3HaTh 3aBUCUMOCTb [Tpubop st
Ckopoctb xumudeckod | onbIThl Ne 2 «/3yueHue | 3aBUCUMOCTh CKOPOCTH PEaKIMH OT WJUTFOCTPALIIT
peakuuu BIIMSIHUS PA3JIMYHbIX CKOPOCTH PEaKLIUU OT pa3InYHbIX (AKTOPOB — | 3aBUCUMOCTHU
(akTOpOB Ha CKOPOCTh pa3InYHbIX (PAaKTOPOB TEMIIEPATYPHI, CKOPOCTH
peakLum» KOHLEHTPAaLUN XUMHUYECKON pEeaKINH
pearupyouux BEIECTB, OT yCJIOBUH

KaTajim3aTropa, Impupoabl
BCIICCTB, IJIOIIaau
COIIPUKOCHOBCHUSA




BCIICCTB

32 Hemeramnel. ['anorensl | JleMOHCTpalMOHHBIN DKCIEpUMEHTAILHOE 3HaTh PU3UUECKUE U Anmnapar s
onbIT Ne 3 «3yuenne U3y4EHUE XUMUYECKHE CBOMCTBA [IPOBEICHUS
¢bu3nveckux u du3nuecKux u TaJIOr€HOB. YMETH XUMHUYECKUX
XUMUYECKUX CBOMCTB XUMHUYECKUX CBOMCTB 3alUChIBAaTh YPAaBHECHUS npoueccos (AIIXP)
XJIopa» XJIOp peakuuii rajJoreHoB C
MeTaJljIaMH,
HeMeTaJlJlaMH, UX
pa3INYHYIO
OKHUCJIUTETBHYIO
CIOCOOHOCTh
33 Hemerannel. Oxcuipl JleMOHCTpalMOHHbIN N3yuuth cBOliCcTBA 3HaTh pusnueckue u Amnmnapar s
cepnl. CepHucras onbIT Ne 4 «3yuenne CEpPHHUCTOrO rasza XUMHYECKHE CBOMCTBA MPOBEICHUS
KHCIIOTa CBOMCTB CEpHUCTOrO rasza CEpHHUCTOrO raza. YMeThb XUMHYECKUX PEeaKIHi
W CEPHUCTOM KUCIOTHI» 3aMMCBIBaTh YPABHEHUS (AIIXP)
peakui rasa ¢ BoJoi, co
11eI049aMu
34 Hemeramnbl. AMMuak JlaGopaTtopHsbiit onbIT Ne | 3HaTh, 4TO PacTBOP YMeTh onpenensaTh 3T0 Jatuuk
9 «OCHOBHEIE CBOMICTBA aMMHaKa B BOJE — CBOMCTBO C IIOMOIIIBIO AIEKTPONPOBOTHOCTH

aMMHakKa»

c1aObIi AIIEKTPOJTUT.
DKCIepUMEHTAIILHO
J0Ka3aTh
MPUHA]IEKHOCTD
pacTBOopa aMMHuaKa K
cinabbM
ANEKTPOJIUTAM

JaTYnKa
AJIEKTPOIPOBOTHOCTH




2.3. MaTepI/laJIbHO-TeXHH‘{eCKOC obOecrneueHue nporpaMmmbl

OO0opynoBanue aeTckoro rexnonapka «Ksanropuym»

B cocraB nentpa «llkonpHbii KBaHTOpHYM» 110 XUMHUH BXOIAT 6a30Bas (00s13aTenbHas)
yacTb M JONOJIHUTENIbHOE o0OopynoBaHue. ba3oBas uacTh COCTOMT W3 LU(PPOBBIX
JaTYNKOB — IIMPOKUN CHEKTP pa3lIWyHbIX pabOT M KOMIUIEKTOB COITyTCTBYIOIIMX
AJIEMEHTOB [UIsl ONBITOB IO OPraHWYECKOM M HEOPraHWYeCKON XHWMHHU, MO3BOJISIFOIIMX
MIPOBOJUTH IKCIIEPUMEHTHI U UCCIIEAOBAHMUS.

2.4.@opMbl aTTECTAIUN YYANIUXCH

B mporpamme npeasaratoTcsi mpuMepHble BapUaHThl UTOTOBBIX KOHTPOJBHBIX pabOT MO
Kypcam xuMuu 8 1 9 kinaccoB, paspaborannbie B popmate OI'D u ncnonb3lyemble aBTOpaMu
nocobust "Peanmuzanms 00pa3oBaTeNbHBIX MPOrpaMM IO XHMHH C HCIOJb30BAaHUEM

o0opyaoBanus eTckoro Texnonapka «IlIkonbHbIi KBaHTOpIYM» 8—9KI1acchl
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