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Pa0Gouas nporpaMMa Kypca BHEYPOUYHOil 1eATeJIbHOCTH 1A 8 Kiacca «XumMus B
3aga4ax».

IHosicuuTeaLHAA 3aNIUCKA.

PabGouass mnporpamMma Kypca COOTBETCTBYET CIEIYIOUIUM HOPMATHUBHBIM  IPABOBBIM
JIOKYMEHTaM:

- @enepalibHOMY TOCYJAapCTBEHHOMY 00Opa30BaTEIbHOMY CTaHIAPTYy OCHOBHOTO OOIIEro
00pa3oBaHUs

- KoHneniuu ayxOBHO-HPaBCTBEHHOT'O PAa3BUTHS M BOCIUTAHHUS JIMYHOCTH TpaxkKIaHHWHA
Poccuu;

- OcHOBHOI 00pa30BaTEIbHON MPOrpaMMe OCHOBHOI'O OOLIEr0 0Opa30BaHUs LIKOJIBI;

- yuebHOMY TuTany mKoibl Ha 2023-2024 y4ueOHblii ro/I.

denepanabHbIi TOCYJapCTBEHHBIN 00pa30BaTEIbHBIN CTAHIAPT MPEAYyCMATPUBAET CO3/IaHUE
YCJIOBUM Ul JTOCTHIKEHMS YYAIMMUCA CIEAYIOLIMX LIEJI€H: OCBOCHUE OCHOBHBIX IOHATUU U
3aKOHOB XHMMHH; OBJIAJICHUE YMEHHMSIMHU NPOU3BOAUTH PACUYETHI HA OCHOBE XMMHYECKHUX
(opMyJ1 BELIECTB U YPaBHEHUI XUMUUYECKUX PEAKIIHi; pa3BUTHE [MO3HABATEIbHBIX HHTEPECOB
U MHTEJUIEKTYaJbHBIX CIIOCOOHOCTEN B MPOLECCE MPOBEAEHUS XMMHUYECKOTO SKCIEPUMEHTA,
CaMOCTOSITEJIBHOTO MPUOOPETEHHsI 3HAHUM B COOTBETCTBHM C BO3HUKAIOMIMMH KU3HEHHBIMU
NOTPEOHOCTSIMU; NIPUMEHEHHUE MOJTYYEHHBIX 3HAHUNW U YMEHUH ISl PELICHUs! NMPaKTUYECKUX
3a71a4 B IIOBCEHEBHOM JKW3HMW; BOCIIMTAaHME OTHOLIEHHWA K XHMHU KaK K OJHOMY W3
(yHIaMEHTaJIbHBIX ~KOMIIOHEHTOB €CTECTBO3HAHMSI UM 3JEMEHTY O0O0IleyesoBeYeCKOn
KyJIbTypbl. Pelienue 3aa4 3aHMMaeT B XUMUYECKOM 00pa30BaHUU BaXKHOE MECTO, TaK KaK 3TO
OIMH U3 NIpPHUEMOB OOydY€HHs, IOCPEACTBOM KOTOpPOro HAET Ooisiee TITyOOKOE M IOJIHOE
yCBOEHHE Y4eOHOTro Marepuajia M0 XMMHHM U BbIpaOaThIBa€TCd YMEHHE CAMOCTOSTEIBLHOTO
IPUMEHEHUS TPUOOPETEHHBIX 3HAHUM. UTOOBI HAYUUTHCS XUMHUH, CUCTEMATUUYECKOE U3yUEHUE
W3BECTHBIX MCTUH XUMHWYECKOW HAYKH JOJDKHO COYETATHCS C CAMOCTOSITEJIBHBIM ITOMCKOM
pelleHUs CHayalda MalblX, a 3aTeM OosbliuX mpobsieM. BaKHBIM KOMIIOHEHTOM 3TOrO
Iporecca sBISIETCS YMEHHME pellaTh PacdyeTHhIE 33Ja4d. be3 MpakTU4ecKoro peleHus 3aaad
3HAHUA y4aluxcsi ObIBalOT CHIIBHO (hopMain3oBaHbl. Perenue 3a1ay — Mpu3HaHHOE CPEACTBO
pPa3BUTHs JIOTHYECKOI'O MBIIUICHUS Y4YalllMXCs, KOTOPOE JIETKO COYEeTaercs C APYTrUMH
cpeactBamMu MU npuémamu o0pasoBaHus. BxitoueHue pasHBIX 3a7ady  [peaycMaTpUBaeT

MNEPEHOC TCOPCTUYCCKOTO MATCpHala Ha IPAKTUKY MW OCYHICCTBJIITH KOHTPOJIb 3a C€TO



YCBOGHHEM, a y4alllUMCSi — CAMOKOHTPOJIb, YTO BOCIHUTBHIBAET HX CaMOCTOSITEIHbHOCTH B
y4ueOHol paboTe. Pemenne 3a1a4 JOKHO CIOCOOCTBOBATH IIETIOCTHOMY YCBOSGHHIO CTaHIapTa

COACPIKAaHUA O6pa3OBaHI/IH H pCaln3alu IOCTAaBJICHHBIX HGJICI?I.

Heab kypca: co3naTh yciaoBUsA Uil OTpaOOTKM HABBIKOB pEHICHUS] 3a7a4 U MOJATOTOBKH

IIKOJILHUKOB K 00Jiee r1y0OOKOMY OCBOEHUIO XUMHHU B CTapIIUX Kilaccax.
OcHoOBHBIE 3aJa4H:

- obecrieueHne MIKOJIbHUKOB OCHOBHOM M TNIaBHOM TE€OPETUUYECKOM HH(pOpMaIHeii;
- 0TpaboTaTh HaBBIKU PEIICHUS IPOCTEHIINX 3a/ay;

- HayaTh (OPMHPOBATH CBSI3b MEXAY TEOPETUYECKHMMH W MPAKTUYECKUMH 3HAHUSMU
y4aImxcs;

- IIOATOTOBUTH HGO6XOI[I/IMYIO 6a3y JE1 PCIOCHUA PA3JIMYHBIX THUIIOB 3adda4 B CTApIINX

KJIaccCax.

Pabouas nporpamma Kypca COAEpKUT HEKOTOPBIM MaTepuai Mo yriyoJeHuI0 Kypca XUMHUH B
8 Kiacce, Ha KOTOPBIA cleAyeT OOpaTUTh BHUMAHUE [JISl YCICIIHOTO W3y4YeHHUs Jiajee
(KpucCTaNIOTUpaThl, pa3JIMYHbIE CIOCOOBI BBIPAXKEHUSI COCTaBa pPacTBOpa, pa3IMYHbIC
CrocoObl MPUTOTOBJICHUST HEOOXOJUMOTO pacTBOpa; KadecTBeHHBbIE peaknuu). Kaxkmas tema
COZIEPKUT HEOOJIBILION TEOPETHYECKU Marepuan, a IJIaBHOE — OOJIbIIOE KOJUYECTBO
pPa3IMYHBIX 3a/Jad. DTO HEoOXoAumo njsi (pOpMUPOBAHHUS W Pa3BUTHS HABHIKOB aHAIW3A,
CpaBHEHUsI, 0000IIECHUS, CaMOaHaIN3a U CAMOKOHTPOJIS, YMEHHM yCTaHABIMBATH MPUYUHHO —
CJICJICTBEHHBIC CBSI3U MEXAY Pa3IU4YHbIMU (paKTaMu, YMEHHU JejaTh BBIBOJBI, OTCTaUBAThH
CBOIO TOYKY 3pEHUsA. BHHMaHUIO ydYalmuMcs MpeIIaratoTcs pa3jduyHble 3aJaHus 10
COJICP’)KAHUIO U TIO CJIOKHOCTH, KOTOpPbIE TPEOYIOT OT YYaluXCsi aKTUBHOM MO3HABATEILHOMN
NeAaTeNIbHOCTH. JlaHHBINM Kypc TpejuiaraeTcsi BCEM YYallluMCs, KOTOPBIE >KENAlT MOJIYyYUTh

Oonee rmy0okue 3HaHUS 10 peaMeTy. Ilpomo/kuTeabHOCTh Kypea 34 Jaca.

@opMbl OpPraHM3alMM 3aHATHHA: JIEKIUM C HW3YYCHHEM TEOPETUUYECKOTO MaTepHaa,
COCTaBJICHHMEM aJrOPUTMOB, OIOPHBIX KOHCIEKTOB; MPAKTUKYM IO pEIICHUIO 3a1ady B
rpynnax, B mapax; MHIMBHUIyaJbHbIE IOMAIIHUE TPOBEPOUYHBIE paOOThI; TBOPUECKHUE 3aqaHMs.

Ha 3akirouuTeIbHBIX 3aHATHIX IIaHUPYCTCA IMPOBOJUTL KOHTPOJIBHEBIC pa6OTBI, 341U ThI



TBOpUECKUX paboT. Metonsl U cpeacTBa OOy4YeHHS OpPUEHTHUPOBAHBI Ha OBJAJICHUE
yUYalIMMHCS] YHUBEPCAIbHBIMU YU€OHBIMU JIEHCTBUSIMU U CIIOCOOAMH JESITEIbHOCTH, KOTOPbIE
HO3BOJIAT Y4YalllUMCsl pa3padaTblBaTh MPOEKTHI, OCYLIECTBIATh MOMCK HHQOpMALMM U €€
aHalIM3, a TaKXKe OOIIMX YMEHUM JUIsl €CTECTBEHHOHAYYHBIX JMCUUIUIMH — IOCTAaHOBKA

JKCIIEPUMEHTA, IIPOBEICHUE UCCIEAOBAHUMN.
[IpoBeneHune 3aHATHI B paMKax Kypca IPEaIonaracT NCIoJIb30BaHUE:

¢ DJIEMEHTOB TE€XHOJOTHUHU MPOOIEMHOr0 00yUYEHUS;
e DJIECMEHTOB HAY4YHOT'O UCCIEA0BAHUS (MPOEKTHOU NESITEILHOCTH);
¢ J1a0OPATOPHBIX OMBITOB U MPAKTUYECKUX PadoT;

o JUIAKTUYECKUX UTP.

(I)OprI OpraHm3anmu NMO3HABATEJIbHOH ACATCJIBHOCTH YYaIllUXCA HOI[6I/IpaIOTCH B
COOTBCTCTBHMU C HCIIAAMHU, COACPIKAHMCM, MCTOJaMU O6y‘—I€HI/IH, y‘—I€6HBIMI/I BO3MOXHOCTAMMU.
HpeIIHOIITGHI/Ie OTAACTCA CIICAYIOIIUM (bOpMaM pa6OTBII CaMOCTOATCJIbHAA pa60Ta HalJ
TCOPCTUICCKUM MATCPUAJIIOM II0 0606HIGHHBIM I1aHaM JCATCIBbHOCTH, pa60Ta B I'pyIIIiax 1npu
BBIITOJIHCHUH na6opaTopHHx U IIPAKTHICCKUX pa60T, BBIITIOJIHCHHUIO J3KCIICPHUMCHTAJIBHBIX
BaﬂaHHﬁ; HY6HI/I‘-IHOC MpCaACTAaBJICHUC PC3YJIbTATOB HCCHCHOB&HHﬁ, HUX apryMmMCHTHPOBAHHOC

000CHOBaHUE U .
[Lnanupyemslii pe3yabTaT 0CBOCHHUS Y4eOHOI0 Kypca:

e YCIICIIHOE O0yYCHHE B TTOCICAYIOIMINX KIaccax;

e 3HAaHHE OCHOBHBIX 3aKOHOB U IMOHATUH XUMUH U UX OLICHUBAHUE;

e yYMEHHE MPOBOJIUTH MPOCTEUIITNE PACUETHI,

e YMEHHE OpPHCHTHPOBATHCS CPEOU PA3JIMYHBIX XHMHYECKHUX PpEaKIMi, COCTaBIATH
HE0OXOIMMbIC YPaBHEHUS, OOBSICHSATH CBOU JCHCTBUS;

e YyCIICHIHAA CaMOpCain3alna HIKOJIbHUKOB B y‘—Ie6HOf/Jl JACATCIBbHOCTH.

[locne w3ydeHHMs JAHHOTO Kypca ydallMecss MOTYT MMETh pPa3jU4Hblii YpOBEHb KadeCTBa

00pa3oBaHuUs:



o MuHUMaIBHBIN - pEHIEHNE IPOCTENIINX 3314 110 AIITOPUTMY.

o JloCcTaTO4YHBIN — pEIIEHNE HE3HAKOMBIX 337a4 U BBITIOJHECHUE YIPAXKHECHUH, ISl PELIECHUS
KOTOPBIX UCIOJIb3YIOTCSI U3BECTHBIC AJITOPUTMBI.

o 'TBOpUECKMI — BBINOJHEHUE 33aJaHUKA W PEIICHUE 33J]1a4, HAMpPABJICHHBIX HA Pa3BUTHE

TBOPYECKOr0 MOTEHLIHAAJIA JIMYHOCTH
TpeGoBaHus K YPOBHIO NOATOTOBKH 00y4arOIMXCH.
[Tocne n3yuenus GpakyIbTaTUBHOTO Kypca 00y4aromuMcss HE0OOXOUMO YMETh:
-T10J1H30BAaThCSI OCHOBHBIMU 3HAHUSIMU 10 (DM3HKE, MATEMAaTUKU, XUMUU TIPU PEIICHUU 3a7a4;
-yMETbh aHAJU3UPOBATh NIPEAIaraeMblil TEKCT 3aa4H;

-pClIaTh 3adadu HM3BCCTHBIX BHAOB C HCIIOJIB30BAHHUCM 3HAHUM XHUMMYECKHUX CBOMCTB
HN3Y4YCHHBIX KJIaCCOB COCHHHeHHﬁ; Ha OCYHICCTBJICHUC FeHETUYECKOU CBA3H; 110 YPAaBHCHHAM

peakuuii C y4acTHEM PacTBOPOB;
-cO0II0AaTh MPaBUIa TEXHUKKA 0€30MaCHOCTH NP BBIIIOJIHEHUH MTPAKTUYECKHUX PaldoT;
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Conepixkanue nporpamMmsl.

1. Xumuueckne popmyJbl. Xumudeckue Gopmysibl. 3aKOH MOCTOSHCTBA COCTaBAa BEILIECTBA.
CocraBnenue CTpyKTypHbIX (Gopmyi. BeiBo1 XUMUYECKUX (POPMYIT: HAXO0XKICHHE XUMUYECKON
(opMyJIbI 10 OTHOILIEHUIO MACC 3JIEMEHTOB, BXOSIIMX B COCTAB JaHHOTO BelecTBa. BriBoA

XUMHUYCCKUX q)OpMy.H I1I0 MaCCOBBIM AOJISIM 3JICMCHTOB. Pacuer 1o xuMudeckum (bOpMy.HaM.



BrpruucneHnrne 0THOCUTENIBHON MOJIEKYJIIPHON Macchl BenlecTBa. HaxoxneHne OTHOLIEHUS
Macc AJIEMEHTOB 110 XUMHUYECKOW opMyJie CII0KHOTO BemecTBa. Haxoxmenue comepxanus
MacCOBBIX JOJIEW 3JIEMEHTOB B CJI0KHOM BEIIECTBE.

2. KosmmuectBo BemecrBa. Yuciao Aporagpo. Mossipaas macca. MossipHblii 00beM rasa.
Monb - enMHUIIA U3MEPEHUS KOJIMYECTBA BEIIECTBA. BhIYMCIEHNE MOISIPHON MacChl
BEIECTBA. AHAIU3 YCIOBUS 33Ja4i U pa3IuyHbIe CIIOCOOBI pelieHus 3a1a4. Beraucienue
KOJINYECTBA BEIIECTBA, COOTBETCTBYIOIIErO ONMPEAEIEHHON Macce BeleCcTBa. Bruncnenue
Macchbl BEILIECTBA 10 U3BECTHOMY KOJIMYECTBY BEILlECTBA BhIunciaeHne ynuciaa aToMOB U
MOJIEKYJT 4epe3 Maccy, 00beM U KOJUYECTBO BEIIeCTBAa. BrIuncieHne MacChl BEIIECTBA,
3aHUMAIOIIETO ONPEACIEHHBIN 00BEM NMPU HOPMAJIBHBIX YCI0BUAX. Briuncienne oobeMa
oTpeIeICHHOM MacChl Ta3000pa3HOTro BemiecTBa. HaxoxaeHue Macchl 3JeMEHTa 110
M3BECTHOM MACCE CJIIOKHOTO BemecTBa HaxoxaeHne Maccol Cl10KHOTO BEIIECTBA 110 3aJaHHOU
Macce 3JIEMEHTA. Y CII0KHEHHBIE 3a/1a4H.

3. Pacuersl, cBsI3aHHBbIE ¢ HCI0JIb30BAHNEM IJIOTHOCTEH, OTHOCUTEIbHBIX IIOTHOCTEH
ra3oB. BbIUKCIIEHNE OTHOCUTENBHOM TNIOTHOCTH I'a30B 10 OTHOCUTEIBHOW MOJIEKYJISIPHOU
MAaCCe WJIM OTHOCUTEIBHOU MOJIEKYJISIPHOM MAcCChl 110 OTHOCHUTEJIBHOM IIOTHOCTH T'a30B.
Haxox1eHre mioTHOCTH ra3os.

4. Cmecu. PactBopsbl. Kpucramaoruaparsl. MaccoBbie 1 00bEMHBIC JOJIM KOMIIOHEHTOB
cMmecH (pactBopa). PactBopumocTs. PacueTsl Ha 0cHOBE rpauKoB paCTBOPUMOCTH BEIIIECTB B
BoJie. Boluncinenus, cBsizaHHbIE C pa30aBiIeHUEM, BhITAPUBAHUEM U CIIMBAHUEM PACTBOPOB.
Kpucramnoruaparel. MaccoBasi 1015 KPUCTAIUIM3aLUOHHON BOABI B KPUCTAILIOTUAPATE.

5. Bprunc/ieHHsl 10 YPABHEHUSIM XUMHMYECKOM pPeaKUuM. 3aKOH COXPAHEHUS MACCHI
BelecTBa. PaccranoBka K03 (UIIMEHTOB B ypaBHEHUSAX peakiuu. PacueTsl o ypaBHEHUSIM
XUMHUUYCCKUX peakiuii. Berancienue maccol (00beMa, KOJTMYeCTBA BEIIECTBA, YUCIIa YaCTHI)
MCXOJHOIO WJIM MTOJTYY€HHOTO BEIIECTBA [0 YPABHEHUIO PEAKIIMH, €CJIM U3BECTHA Macca
(00BEM, KOJIMUECTBO BEIIECTBA, YUCIIO YaCTHIT) APYTOro BelecTBa. PacueTsl o ypaBHEHHUSIM
peaKkiuii, Korja OJIuH U3 KOMIIOHEHTOB COJIEPKUT MPUMECH (MJIM HAXOJUTCS B PACTBOPE).
Pemenue 3a1a4 Ha MoCiie10BATENbHBIE pEAKIIMU. 3aJ]a41 HA ONPEICIICHUE KOJIMYECTBEHHOTO
cocTaBa cMecH. Perienne 3a7a4 Ha apajuieIbHbIe pEeakiui. AHAIU3 YCIOBHS 3a7]a4H U BHIOOP

ONTUMAJILHOTO CTI0CO0a ee perieHusl.



6. PacueThl 10 TEPMOXMMHYECKHUM ypaBHeHUsIM. TerioBoi agdext peakiun. Borancnenue
Ha OCHOBE TEPMOXMMHUYECKOT0 YPABHEHNS KOJIMYECTBA MTOTJIOLIEHHOM TEIIOTHI 110 U3BECTHOU
Macce OJTHOTO M3 pearupyromux BeniecTs. HaxoxaeHue Maccel pearupyronux BEIIECTB, €CIIU

HN3BCCTHO, KAKOC KOJINYCCTBO TCIIJIOTHI BBIACINIIOCH B I[&HHOIZ pcaKuunm.



