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IHHOACHUTEJIBHASA 3AIIMCKA

[TporpaMmMa mo Kypcy BHEYpOUHOU nesATenbHOCTH «lIpakTHueckas Xumus»
Ha YPOBHE OCHOBHOT'O 00111eT0 00pa30BaHMs COCTaBJIEHA HA OCHOBE TPeOOBAHMI K
pe3ylbTaTaM OCBOCHHS OCHOBHOM OOpa3oBaTEeNbHOM MPOrpaMMbl OCHOBHOTO
obmero obpaszoBanwms, npeactaBieHHbx B ®I'OC OO0, a Takke Ha OCHOBE
paboueil mporpaMMbl BOCHUTAaHUA M C YYETOM KOHIICMIMHU MPEnoJaBaHUs
ydeOHOro mnpeamera «XuMHs» B 00pa3oBaTelbHBIX opranuszainusx Poccuiickoii
denepaun.

3HaHWEe XUMHUU CIY>KUT OCHOBOM Juisi (OPMHUPOBAHMS MHUPOBO33PEHUS
00y4aroIerocs, €ro NpeaCTaBICHU O MaTepUATbHOM E€AMHCTBE MHpPA, BAXKHYIO
posib urparot GopMHUpyEMble XUMHEH MpPEICTaBICHUs] O B3aMMOIPEBPAIICHUSX
SHEPruM M 00 HBOJIIOLMU BEIIECTB B MPUPOAE, O MYyTAX PEIICHUs TI00aNbHBIX
mpo0eM YCTOWYMBOTO PA3BUTHUS YEJIIOBEUECTBA — CBHIPHEBOW, YHEPTETHUYECCKOM,
MUIIEBOI U 3KOJIOTUYECKON 0€30MacCHOCTH, MPOOJIEM 3/IpaBOOXPAHEHUS.

N3yuyeHne xumuu:

CIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM Il  CaMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIBTYpPbI JHYHOCTH, €€ 00IIeH 1 (PYHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHUPOBAHHE MBIILICHUS M TBOPUYECKHX CIHOCOOHOCTEM
oOyyJarommxcsi, HaBBIKOB HMX CaMOCTOSATEIbHOM ydeOHOU  JesATeIbHOCTH,
OKCMEPUMEHTAJIbHBIX W HCCIEAOBATEIbCKUX YMEHHUN, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MPOPECCUOHATILHOM JESTENbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOI'O MBIIUICHUS], 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIs[]a HA €AWHCTBO MPUPOABI U YETIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TaroM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYarOIIUXCS;

CIOCOOCTBYET (hopMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K
€CTECTBEHHO-HAYYHBIM 3HAHUSM, K MPUPOJAE, K YEIOBEKY, BHOCUT CBOM BKJIaJa B
HKOJIOTHYECKOE 00pa3zoBaHuE 00YyUArOITUXCS.

JlanHble HampaBlieHUs B OOyYEHUH XUMHUU OOECTIEYUBAIOTCS CreHU(pUKON

COACPIKaHUA y‘{C6HOFO npeamMeTa, KOTOpBIﬁ ABIIACTCA neaarorutdycCKu



aJlalTUPOBAHHBIM OTpa’keHHEM 0a30BOM HAYKH XMMUU Ha OINpPEAesIEHHOM dTare eé
pa3BUTHSL.

[Tpu u3yvyeHnn XuMuUM Ha ypOBHE OCHOBHOT'O O0IIero 0Opa3oBaHUs BaKHOE
3Ha4YE€HHE MPUOOPEIHN TaKUe 1ENH, KaK:

dbopMHpOBaHWE WMHTEIICKTYaJdbHO pPAa3BUTONM JUYHOCTH, TOTOBOM K
caM000Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIPHOMY NPHHSITHIO PEIICHHMH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSAM KU3HU;

HAMpPaBJICHHOCTh ~ OOy4YeHUs  HAa  CHCTEMaTHYECKOE  MPUOOIICHUE
o0yyJarommxcsi K CaMOCTOSTENIbHON I03HABATENbHONW JIESITEIbHOCTH, HAayYHBIM
METO/IaM MO3HaHUs, (GOPMHUPYIOIIMM MOTHBALIUIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

obecrnieyeHre ycioBHi, CIOCOOCTBYIOIUX MPUOOPETEHNUIO O0yJarOIIUMHUCS
OTIbITa PA3HOOOPA3HOW MAESITEIBHOCTH, TO3HAHUS W CAMOTO3HAHUS, KITIOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETEHIIMM), WUMEIIIUX YHUBEPCAJIBHOE 3HAYEHUE MJIsS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

dbopmupoBaHre o0med  (YHKIMOHATLHOM W  ©€CTeCTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBACHATH U OICHUBATH SIBJICHUS
OKPY’KaIOIIET0 MHpA, WCIONB3Ys 3HAHWS W OIBIT, MOJYyYCHHbIE NPH H3yYCHUU
XUMUHU, TPUMEHSATh WX TPU PENICHHH MPOOJIeM B TOBCEIHEBHOW JKU3HH W
TPYJIOBOM IE€SITEIbHOCTH;

dbopmupoBaHre y  OOydYalOIMUXCA  TyMaHUCTUYECKUX  OTHOIIEHUH,
NOHUMAaHUSl 1IEHHOCTH XUMHUYECKUX 3HAHUM i BBIPAOOTKH SKOJOTUYECKU
1EJeCO00pa3HOro TMOBEIECHUS B OBITY M TPYAOBOM JESITEILHOCTH B IEJSIX
COXPaHEHMS CBOETO 30POBbS M OKPYKAIOIIEH MPUPOJHON CPEJIBL;

pa3BUTHE MOTHBALMM K OOYYEHMIO, CHOCOOHOCTEM K CaMOKOHTPOJIO H
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOEHHUS OOIICUETIOBEYECKUX  IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(wIIss M HANpaBICHHOCTU JATBHEUIIIETO
00yueHus.

[Tporpamma paccuntana Ha 68 uaca (2 yaca B Hefent0, 34 yueOHbIEC HEETH).



Pemenne pacueTHbIX 3a7lau 3aHMMAeT BA)KHOE MECTO B HM3YYEHHH OCHOB
xuMudeckoi Hayku. [Ipu pemenun 3agay npoucxoaut Oosiee riryboKoe U MOJTHOE
YCBOGHHE Yy4eOHOro Marepuaia, BbIpa0aTHIBAIOTCS HABBIKU MPAKTUYECKOTO
NpPUMEHEHUS  HMEIOIIMXCS  3HAHWH,  Pa3BUBAIOTCS  CIIOCOOHOCTH K
CaMOCTOSITENIbHON  paboTe, MNPOUCXOIUT (POPMUPOBAHUE YMEHHUS JIOTHUECKU
MBICITUTh, WCIOJB30BaTh MPUEMBbl aHAJIW3a U CHUHTE3a, HAXOJIUTh B3aUMOCBS3b
MEXy 00BEKTaMHU U SIBICHUSMHU.

[IporpamMma gaHHOrO y4eOHOTO Kypca IMOMOMKET HAyUHUTHCS MPABHIBHO
pelaTh pacueTHbIe XUMUYECKHE 33Ja4l U OKAKETCS MTOJIE3HOM Kak JJIs yJaruxcs,
MHTEPECYIOIINXCS XUMHEH, TaK U JJISl TeX, KTO TOTOBUTCS K cjaue SK3aMeHa.

Lenv kypca: cucmemamu3supoéams 3HaHUS yUAIIUXCS IO XUMUH B IpoOIlecce
oOyueHHsI OCHOBHBIM TOAXOJAaM K pEIIEHUI0 pacueTHBIX 3afad; OTpadoTaTh
HABBIKM pEIIEHUS 3aJad M TMOJArOTOBHUTH IIKOJHHUKOB K Ooiiee TIIyOOKOMY
OCBOCHHIO XUMHH B CPEIHEN IIKOJIE.

3aoauu xkypca:

- YrayOuTh 3HaHUS y4YalIUXCs [0 XUMUU, HAYYUTh UX pelIaTh XUMUYECKHUE
3aJja4H.

- Jlath y4amumcsi BO3MOKHOCTh peasin30BaTh M Pa3BUTh CBOMl MHTEpEC K
XUMHH.

- [IpenoctaBuTh ydamuMcs BO3MOXHOCTh YTOYHHTH COOCTBEHHYIO
TOTOBHOCTh M CIOCOOHOCTh OCBaMBaTh B JAaJbHEHIIEM MpOrpaMMy XHMHUU Ha
HOBBIIIIEHHOM YPOBHE.

- Co3marp ydammmcs yCIoBHS JUISI TIOATOTOBKHU K OJIMMIINAJIE IO XUMHUH, K

caaue [ A.



COIAEPKXAHHUE KYPCA «IIPAKTHUYECKASA XUMMUSA»

BBenenne «Y4uuch pemiathb 3aa4u mo xumun» (1 1)

3HAaKOMCTBAa € LEIMM M 3aJladaMH Kypca, MX CTpyKTypou. Ilopsmox
oopmiieHus, miaH paboThl ¢ 3afadeld. MHCTPYKTaX K TBOPYECKUM 3aJaHUSM:
KOHKypCa KOJHMYECTBAa PELIEHHBIX 3a7au U COCTaBJICHHS aBTOPCKOTO COOpHHUKA
3a/a4 [0 TeMaM Kypca.

Pacyersl mo xumuyeckum gopmysiam (22 4)

KosmmuectBa BemectBa. Monb. MongpHass macca BemiecTBa. MOoJISIpHBI
o0beM ra3oB. Pemenue 3ajad Ha ONpeeiIeHUE OCHOBHBIX KOJUYECTBEHHBIX
XapaKTEPUCTHUK BEILIECTB.

Hucno cTpyKTypHBIX YacThll (ATOMOB, HOHOB WJIA MOJIEKYJ) B OJHOM MOJIE
BEILIECTBA IIPM HOPMAaJbHBIX YCIOBHsX. PemeHue 3amad Ha onpeneneHne Macceel
aTomMa »JIEMEHTa, MOJEKYJIbl BEIIECTBA, KOJMUYECTBA CTPYKTYPHBIX YacTHUI[ B
JAHHOM TOPLUHU BEIIECTBA.

[TnotHOCTH Ta3a. O0BeAMHEHHBIH ra30BbIi 3aKoH boiins — Mapuotra ul eit

— Jlroccaka. Pacuer nmpuBefeHusi ooObema raza K HOPMaJIbHBIM YCJIOBHSIM.
Brrunciienre mioTHOCTH ra3oB 110 MOJIIPHBIM MaccaM M MOJIIPHOM MaccChl rasa Io
€r0 IUIOTHOCTH.

Brluncnenne wMaccoBOM JOJIM  BJEMEHTA B COEAUHEHHWH; MAacCOBOM,
00BEMHOM, MOJIBHOM JOJIU BEIIECTBA B CMECH.

OnpeneneHue cpeaHEd MOJISIPHOM MacChl ra3oBOM CMecu. BprumcieHue
COCTaBa ra3oBOM CMECH.

Brrunciienne  cocrtaBa  ra3oBOM  CMECM HAa OCHOBE  COCTABJICHUU
anredpanyecknux ypaBHEHUN ¢ HEM3BECTHBIMU MTapaMeTpamHu.

Ctpoenue atoMa. DNEeKTPOHHbIE KOHPUTYPALIUH.

[lepuonnuecknii 3akoH M mepuoanyeckas cucrema XO. Pemenune
OJIMMIIMAIHBIX 33]1a4 Pa3JIUYHOTO YPOBHSI.

3agaum Ha HaxO0KAeHUS (POPMYJI XUMHYECKHX COeAUHEeHMH (2 1)

CocraBneHnue aAIropuTMa HaAXO0XACHUA q)OpMYJ'IBI BCIICCTBA Ha OCHOBC
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MaccOBOW JOJIM AJIIEMEHTOB B BewlecTBe. Kpucrammornaparel. Pemenue 3anay Ha
BBIBOJI (POPMYJIBI T'a30B.

CocraBneHue anropuTMa HaxOXAeHHs (HOpMYIbl Ta3000pa3HOTO BEIIECTBA
Ha OCHOBE ero IuioTHOCTH. Ilpocrteiliiie u HWCTUHHBIE (OPMYJIBI BEIIECTBA.
Pemenne 3amay Ha BBIBOT (DOPMYJITBI TA30B.

CocraBneHue ajroputMa HaxoOXIeHUs (OPMYJIbI BEIIECTBA HA OCHOBE
IUIOTHOCTU €ro mapoB M Macce (00bema, KOJIMYECTBAa) BEIIECTBA MPOIYKTOB
cropanus. Pemenue 3ama4 Ha BBIBOJ (hOPMYJIBI BEIIIECTBA.

CocraBneHue ajropuTMa HaxoXJeHus (OpMyJibl BeElIeCTBA HAa OCHOBE
o01mux ¢GopMya TOMOJIOTHYECKUX PSAJIOB OpraHMYECKUX coeluHeHuid. PeiieHue
3a/1a4y Ha BBIBOJI (DOPMYJIBI BEIIECTRA.

KoanuyecTBeHHas xapakrepucTuka pactBopos (10 4)

OcHoBHBIE (HOPMYJTBI JJTsI BRIPAXKEHHSI COCTaBa pacTBOpoB. IlepeBoa omHOTO
THUNA KOHIEHTPALMN B IPYrOM.

Macca pactBopa, paCTBOPUTEIISI, PACTBOPEHHOTO BellecTBa. MaccoBast A0
U MOJSIpHAasi KOHIIEHTpAlUsi PacTBOPEHHOI'O BeEIIeCTBA. BblunclIeHHE MaccChl
BEILIECTBA [0 3aJaHHOM Macce pacTBOpa. BbelYucieHuMe Macchl BEIIECTBA H
pacTBOPUTENS JJIsl IPUTOTOBIICHHS PACTBOPOB C 33JJaHHON KOHIICHTPAIUEH.

DOkBUBaJeHT. MousipHasi Macca 3KBUBAJIEHTa KHUCJIOT, OCHOBAHUM, COJEl.
HopmanpHast KOHLIEHTpanusi pacTBOpa. BeluucieHrne Macchl BEIIECTBA U MAcCChl
pacTBOpuTENs JUIsi TOPUTOTOBICHUS PACTBOPOB C 3aJaHHOM HOPMAJIbHOM
KOHLIEHTPALUEH.

[IpaBriio cmenieHus pacTBOPOB OJHOTO M TOTO K€ BEIIECTBA B BHUIE
JAArOHAIBHOM CXEMBbI («IPaBWIIO KpecTa»). Beruncienne MacCoBOW J0JIM, MaCChl
pPacTBOPEHHOT'0 BEIIECTBA; MAacChl PACTBOPUTENS; MacChl M oObemMa pacTBOpa,
MOJIy4aeMOoro MpH CMEIIEHUHU JBYX PAaCTBOPOB.

PactBopumocTte BemecTB. Haceimenssiii pactBop. Pemenne 3amau Ha
BBIYMCJIEHUE pACTBOPHUMOCTH BEIIECTB; KOHUEHTpPAlUHUH, Macchbl pacTBOpa,

MOJTy4aeMbIX IIPU pa30aBICHUN U KOHIIEHTPUPOBAHUU PACTBOPOB.



BoiuuciieHue mo XuMU4eCKUM ypaBHeHUsIM (324)

3akoH OOBEMHBIX OTHOIIEHWI Tra30B. PelieHue 3amay Ha omnpejesieHue
o0beMa rasa, y4acTBYIOIIETO B PEaKITHH.

MosnbHble OTHOLIEHUS pearupyrommx BeniecTB. [loHsTue: U30BITOK H
HeJoCcTaTOK. Beruncnenune maccel (00beMa, KOJIMYECTBA) MPOAYKTA PEAKIHH, €CIU
OJTHO W3 HCXOJHBIX BEIIECTB B3SITO B HM30OBITKE, HE pEarupyer ¢ MPOAYKTOM
peaKuuu.

Brruucnenune maccel (00beMa, KOTUYECTBA) MPOIYKTA PEAKIIMH, €CIIA OHO
U3 UCXOJIHBIX BEIIECTB B3ATO B U30BITKE, pEarupyeT ¢ MPOJAYKTOM PEeaKiuu.

[loHATHS: TEOPETHYECKUH W NPAKTUYECKUN BBIXOJ NPOIYKTa PEaKLUU.
Penienue 3a1ay Ha BBIYMCIIEHUSI, CBSI3aHHBIE C UCIOJIB30BAHUEM MOHSATHE «BBIXO]
MPOAYKTa PEAKLIUM».

MaccoBas (00beMHast) 10JiS MpuMeced (YUCTOTO BeliecTBa). Beraucienne
Macchl (0ObeMa, KOJIMYECTBA) NMPOJYKTAa PEAKIUH, €CIU HCXOJHBIE BEIIEeCTBA
COAEPKUT PUMECH.

Pemenune 3aau Ha onpeneneHrne cOCTaBa CMECH BEIIECTB, PA3ACIISIONINXCS
B [IPOLIECCE MPOTEKAHUNPEAKIIU Y.

CocraBneHue anaropuTMa pemieHus 3aaad anreOpandecKuM CrocodboM ¢
BBEJCHUEM JIBYX — TPEX MapaMeTPOB B KaUeCTBE HEM3BECTHBIX. Perienue 3a1ay Ha
ONPENCIICHUE COCTaBa CMECH BEIIECTB, HE pa3JCISIIOIIMXCA B MpoLecce
MPOTEKAHUU PEAKIIUH.

3anuch YpaBHEHUN BCEX MPOUCXOIAIINX MMPOLECCOB, BBIIECICHUE COCTABHBIX
yacTed 3a7ayd, COCTAaBIICHUWE TIOpsIAKA BBINIOJHEHUS JEUCTBUM. Perienue
YCIIOXHEHHBIX 3aJ]1a4d, 0OBCIUHSIIONINX BBIYUCICHHS MO0 XMUMHYECKUM (GopMyiam,
ypaBHEHUSIM, KOJIMYECTBEHHOT'O COCTaBa paCTBOPOB PA3JIMYHBIMU CIIOCOOaMU.

Pemrenre KOHTPOIBHBIX 3a7a4 TI0 MaTeprairy Kypca. OOCyKIeHUs PEIICHUS

3a/1a4, aHaJIn3 OIINOOK.



PE3YJBTATBI OCBOEHUA KYPCA
«[IPAKTHYECKASA XUMMU»

N3ydyeHne Kypca Ha YpOBHE OCHOBHOIO OOLIEr0 0Opa30BaHUs HAIIPaBJICHO
Ha JIOCTIKEHUE OOYYarOIIMMUCS JHMYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX
pE3yIbTaTOB.

JIM4HOCTHBIE pE3yJbTaTbl OCBOEHHS IPOTrPaMMbl OCHOBHOIO OOLIETO
oOpa3oBaHHMsl JOCTUTAOTCI B XoJe OOydeHuss B E€IUHCTBE Y4eOHOW U
BOCIIMTATEIbHON JEATENBHOCTA B COOTBETCTBUM € TPAJAULUOHHBIMU POCCUMNCKAMU
COLIMOKYJIBTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSIMHM, INPUHATBIMUA B
oOliecTBe mMpaBUiIaMHd M HOPMaMU TOBEJIEHUS U CIOCOOCTBYIOT MpoIieccaM
CaMOIIO3HAaHUs, CAMOPAa3BUTHUS U COLUAIM3ALUN 00YYarOLINXCS.

Jluunocmuvie  pe3ynbmamul  OTPAKAIOT TOTOBHOCTH — OOYYarOIIUXCS
PYKOBOJICTBOBATbCSl CHUCTEMOM IO3UTHUBHBIX LIEHHOCTHBIX OpHUEHTAlUil H
pacCLIMpPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTH:

1) maTprOTHYECKOTO BOCIIUTAHUS:

LIEHHOCTHOTO OTHOLIEHUS K OTEYECTBEHHOMY KyJIbTYpHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEAUIO, NMOHUMAaHUS 3HAYECHHUS] XUMHYECKOU
HAyKH B JKU3HH COBPEMEHHOrO OOIIECTBa, CIIOCOOHOCTH BIANETh JOCTOBEPHOMU
uHpopMalmen O TMEpeloBbIX JOCTHKEHUSAX UM  OTKPBITHSIX MHUPOBOH U
OTEUYECTBEHHON XMMMHHU, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHHUSIX 00 yCTpOWCTBE
MHpa 1 00IIEeCTBA;

2) rpakI1aHCKOr0 BOCIIUTAHHSL:

NPEACTABICHUS] O COLMAIbHBIX HOPMAax M MPAaBWIAX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTMBE, KOMMYHHUKAaTUBHONW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOHM,  y4eOHO-HCCIeAOBaTEIbCKOM, TBOPUYECKOM W  APYrHX  BHIAX
JESITEIbHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOW COBMECTHOM MAESITENbHOCTH MpPH
BBINIOJJHEHUM y4€OHBIX, IO3HABATEJIbHBIX 3a]a4, BBIIOJHEHUM XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX MTPOEKTOB, CTPEMJICHUS! K B3aUMOIIOHUMAHUIO

M B3aUMOIIOMOIIM B IIPOLCCCEC ATOU y‘lC6H0ﬁ ACATCIBHOCTH, TOTOBHOCTHU
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OIlEHHWBAaTh CBOE TIOBEJICGHME U TIIOCTYNIKM CBOMX TOBApHUIIEH ¢ TMO3UILIUH
HPABCTBEHHBIX U MPABOBLIX HOPM C YYETOM OCO3HAHUS MOCIECTBUIM MOCTYIIKOB;

3) LIEHHOCTH HAyYHOT'O MO3HAHUS:

MHUPOBO33PEHUYECKUX TPEJCTABICHUN O BEIIECTBE U XMMHUYECKOW peaKkIlu,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAyKH M COCTABIISIOIINX
OCHOBY IS TIOHUMaHUs CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI MPHUPOJBI, B3aUMOCBS3SX YEJIOBEKa C
MIPUPOIHOM CPENIOW, O POJIM XUMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MO3HABATEJLHBIX MOTUBOB, HAIIPABJICHHBIX Ha MOJYyYCHUE HOBBIX 3HAHUH I10
XUMUH, HEOOXOUMBIX JJIs1 0ObSICHEHUS HAOJII0AaeMbIX MPOIIECCOB U SIBJICHU;

MO3HABATENIbHOM, MH()OPMAIIMOHHOM M YUTATENbCKOW KYJIBTYPbl, B TOM
YHUCJIE HABBIKOB CAMOCTOSITEIBLHON PabOThl C y4EOHBIMM TEKCTaMHU, CHPABOYHOM
JUTEPATYPOH, JOCTYMHBIMH TEXHHUYECKUMHU CpEeACTBaMU HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

WHTEepeca K OOy4YEHHIO M TO3HAHHWIO, JIFOOO03HATEIIBHOCTH, TOTOBHOCTH M
CIIOCOOHOCTH K  caMOOOpa3OBaHMIO, TMPOEKTHOW W  HMCCIEN0BATEIhCKOU
JEATEeIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJIEHHOCTH U YPOBHS OOy4ECHUS B
JTaJIbHEUIIIEM;

4) popmMupoBaHUS KyIbTYPHI 3T0POBB:

OCO3HAHMS I1IEHHOCTH HW3HH, OTBETCTBEHHOI'O OTHOIIECHUS K CBOEMY
3/I0POBBIO, YCTAaHOBKHM Ha 370POBBIM 00pa3 >KWU3HU, OCO3HAHUS TOCIEICTBUUA U
HETIPUATHUS BPEIHBIX MPUBBIUCK (YHOTpeOJEeHUs aJKOroJisi, HAPKOTUKOB, KypEeHHS),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBui O€30MacCHOCTA TP OOpallleHHH ¢
XUMUYECKUMH BEIIECTBAMU B OBITY M peabHOU KU3HU;

5) TpyAOBOTO BOCIIUTAHUS:

WHTEpeca K MPAKTUYECKOMY HM3YyUYCHUIO mpodeccuid W TpyJda pa3IudHOTO
poJia, yBaXE€HUE K TPYy U pe3yiabTaTaM TPYIOBOU ACATEIHHOCTH, B TOM YHCIIC HA
OCHOBE TIPUMEHEHHUS MPEAMETHBIX 3HAHMM MO XHUMHHM, OCO3HAHHOTO BBIOOpA
WHUBUTyATBHON TPACKTOPUHU MPOJOJIKEHUS 00pa30BaHUS C YIETOM JTUYHOCTHBIX

HHTCPCCOB U CIIOCOOHOCTH K XUMHWU, O6H.ICCTBCHHBIX HHTCPECOB U HOTpC6HOCTCﬁ,
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yCHEHON npo(hecCHOHATIBHON AEATEIbHOCTU U Pa3BUTHS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTB a1alITUPOBATHCA B MIPO(PECCHOHANIBHOM Ccpeae;

6) PKOJIOTHYECKOr0 BOCIIUTAHMS:

HKOJIOTUYECKU LIEJIECO00PA3HOTO OTHOIIEHHS K IPHUPOJIE KaK HCTOYHUKY
KU3HHU Ha 3eMJle, OCHOBE €€ CyLIECTBOBaHUS, TOHUMAHUS LEHHOCTH 30POBOT0 U
Oe3omacHOro oOpa3a KU3HH, OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY
(¢u3nyecKOMy M TICUXHYECKOMY 3/0POBBIO, OCO3HAHUS LIEHHOCTH COOJIIOECHUS
IpaBuJ O€30MACHOTO MOBEIECHUS MpU paboTe ¢ BELIECTBAMH, a TAKXKE B CUTYaIUsX,
YIPOXKAOIIUX 30POBBIO U )KU3HU JOIEH;

CIIOCOOHOCTH NPUMEHATH 3HAHMsI, MOTy4daeMble MIPU U3yUYEHUU XUMHH, IS
pelmeHns 3a1ad, CBA3aHHBIX C OKPYXKAIOUIEHM NPUPOAHOM CPENOM, ITOBBIIEHUS
YPOBHSL  DKOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJI00AJIbHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MyTeH UX PElIeHUs MOCPEICTBOM METOI0B XUMHUU;

DKOJIOTMYECKOTO  MBIIUIEHUSI, YMEHUS  PYKOBOJCTBOBATHCS MM B
II03HABATEJIbHOM, KOMMYHUKATUBHOU U COL[UAIbHON ITPAKTHKE.

Memanpeomemmuvie pezyrbmamui. B cocraBe MeTanpeIMETHBIX pPe3yJbTaTOB
BBIJIEJISIOT 3HaYUMBbIE U1 (POPMUPOBAHUS MUPOBO33pEHUS OOLICHAYYHbIE TIOHATHUS
(3aKOH, Teopusi, MPHUHIIMII, TUIMOTE3a, (HaKT, CHCTEMa, MPOIECC, IKCIEPUMEHT U
Jpyroe.), KOTOpbIe UCTIOIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeIMETax
MO3BOJIAIOT HA OCHOBE 3HAHMM U3 3TUX NPEAMETOB (POPMHUPOBATH MPEICTABICHUE O
[EJIOCTHOW HAay4YHOM KapTUHE MHpa, M YHHUBEpCaJbHbIE Yy4eOHBbIE IEHUCTBUSA
(mo3HaBaTeIbHbIE, KOMMYHUKATUBHBIE, PETYJISITUBHBIE), KOTOPbIE 00ECIIEUMBAIOT
(opMUpOBaHHE TOTOBHOCTH K  CaMOCTOSITEIBHOMY  IUIAHUPOBAHUIO U
OCYILLIECTBJIEHUIO Y4YEOHOW JEATEeIbHOCTH. MeTanpeiMeTHble  pe3ysbTaThl
OCBOEHHUsI O0O0pa30BaTEIbHOM IPOrpaMMbl [0 XUMHUHU OTpPa)karOT OBJAJCHUE
YHUBEPCAIbHBIMH [T03HABATEIbHBIMU JEHCTBUSAMH, B TOM YHCIIE:

1) 6a3oBbI€ JIOTHYECKHUE ICHCTBHS:

YMEHHUE HCIOJb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS IIPA OCBOCHUM
3HAHMI: PACKPBIBaTh CMBICI XMUMHYECKUX MOHATHH (BBLIEIATH UX XapaKTEpHbIE

NPU3HAKHU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TMOHSTHSIMH), UCIOIb30BAThH
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HOHATHUS U1 OOBSACHEHUS OTJECNIbHBIX (DAKTOB U SIBIICHUH, BBIOMpPATh OCHOBAHUS U
KPUTEPUH M KJIacCHU(PUKAMKM XUMHUYECKUX BEIIECTB U XUMHUYECKUX DPEaKLuH,
yCTaHABIMBATh MPUYUHHO-CIEJACTBEHHbBIE CBSI3M MEXAY OOBEKTaMHM H3Yy4YEHHUS,
CTPOUTH JIOTHUECKUE PACCYXKACHUS (MHIYyKTHBHbBIE, N€AYKTUBHBIC, [0 aHAJOTHH),
IIPOBOJIUTH BBIBOJIBI M 3AKIIFOUCHUS;

YMEHHE MPUMEHATh B IMPOLECCe MO3HAHUS TOHSATHS (IPEeAMETHBIC WU
MeTarnpeIMeTHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIOIb3yEeMbIe B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMUU MOJIEJIbHbBIC MPEACTABICHUS —
XUMUYECKHI 3HaK (CHUMBOJI JJIEMEHTa), XUMHYecKas (opMmyna U ypaBHEHHUE
XUMUYECKON peaklUuy — NpU PEeUIeHUH y4eOHO-IT03HABATEIbHbBIX 3a]a4, C YYETOM
ITUX MOJIENBHBIX MPEJCTABICHUNA BBISBIATh M XapaKTEPU30BATh CYIIECTBECHHBIC
NPU3HAKH U3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIECTB U XUMHUECKUX PEaKLnH,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBSI3U U
IPOTHBOPEUHS B H3YYa€MBIX IPOIIECCaX U SIBICHUSIX;

2) 6a30BbI€ UCCIIEAOBATENBCKUE IEHCTBHSL:

yYMEHHE HUCIOJb30BaTh MOCTABJICHHbIE BOMPOCHI B KaueCTBE MHCTPYMEHTA
NO3HAHUS, a TaKXKe B KadecTBE OCHOBBI sl (POPMHUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIBLHOCTH BBICKA3BIBAEMBIX CYKICHUH;

npuoOpeTeHne OmbpiTa MO IJIAHUPOBAHUIO, OPTraHU3aldd U TMPOBEACHUIO
YUEHHMUYECKUX OSKCIIEPHUMEHTOB: YMEHHE HaOmogaTh 3a XOAOM Ipoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, GopMyaupoBaTh 0000IIEHUS U
BBIBOIBI 110 Pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MIpoAIeTIaHHOI paboTe;

3) pabora ¢ nHbOpMaITHEH:

yMEHUE BbIOMpaTh, AHAIM3UPOBATb M HHTEPIPETUPOBATH HH(GOPMAIHIO
Pa3IMYHBIX BUAOB U (OPM IMPEACTABICHUS, IMOIYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIOIyJIApHAsl JIUTEpaTypa XHUMHUYECKOTO COJACpXKaHHs, CIpPaBOYHBIC
nocoOusi, pecypcbl WHTepHeTa), KPUTHUECKH OLEHHMBATh MPOTUBOPEUYHMBYIO U
HEJI0OCTOBEPHYIO NH(OpMAIHIO;

YMCHHC IPHUMCHATH Pa3IMYHbIC MCTOAbI M 3allpOChl IIPHU IMOHUCKE U 0T60pe
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uH(pOpPMAIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJis BBINOJHEHUS
y4eOHbIX U MO3HABATEIbHBIX 33J1a4 OMPENENEHHOTO THIa, TPUOOPETEHUE OIbITA B
00JlacTH  UCTOJIB30BaHUSI  MH(DOPMAITMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIQJICHHUE KYJIbTYPON aKTUBHOTO UCIIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIBbHYIO QOpMY IpeacTaBieHus HHPOpMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/Ja4d  HECIOXKHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu ¢popmamMu rpaduKu U UX KOMOUHAIUSIMU,

YMEHHE HCIONb30BaTh M AaHAJIM3UPOBATh B Tpolecce Y4eOHOH U
UCCJIEI0BATENBCKONW JEATEIbHOCTH MH(POPMALIUIO O BIMSHUM MPOMBIIIIEHHOCTH,
CEJbCKOrO XO3SMCTBA M TPAHCIOPTAa HA COCTOSTHUE OKpPYXaloled NPUpOAHON
Cpenbl;

VY oOyuaromerocss OyayT copMUpOBaHBI CIEIYIOIIME YHUBEpPCAJIbHBIC
KOMMYHUKATHUBHBIC ICHCTBUS:

YMEHHUE 3a/1aBaThb BONPOCHI (B XOA€ Auaiora W (W) AUCKYCCHH) IO
CylIecTBYy  oOcyxmaemMoill  Tembl, (OPMYJIUPOBAThL CBOM  MPEIIOKEHUS
OTHOCUTEILHO BBIMIOJTHEHUS TIPEIIOKCHHON 3a/1a4H;

OpuoOpeTeHUEe  OMbITa  MPE3eHTAlUU  PE3YyJbTATOB  BBIMOJHEHUS
XUMHYECKOTO IKCIEepUMEHTa (J1abopaTOPHOTO OMBITa, JIaOOpAaTOPHOU pabOThl MO
HCCJIEIOBAaHUIO CBOWCTB BEIIECTB, YU€OHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHUKAMH IO3HABATEIBHOU U
UCCIIEIOBATENLCKON JAESITENbHOCTH MPH PEUICHUH BO3HHUKAIOUIUMX MpoOJjeM Ha
OCHOBE yuéTa OOIIMX MHTEPECOB M COIJIACOBAaHUS MO3UIMHN (00CyXIeHus, 0OMEH
MHEHHUSIMH, «MO3TOBbIE INTYPMbI», KOOPAWHAIUS COBMECTHBIX JCHCTBHA,
oTpeziesieHue KPUTEPHUEB MO OLICHKE KaueCTBA BBITIOJTHEHHON paOOTHI U IpYTHE);

VY oOyudaromerocss OynyT copMUpOBaHBI CIEIYIOIIME YHUBEpPCAJIbHBIC
PETYJSTUBHBIE TCUCTBUS:

YMEHUE CaMOCTOSITEIbHO OMPENENsTh IEIN ACATEIbHOCTH, TJIaHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeATEIIbHOCTh, BRIOMpaTh Hanbosee d3(PheKTUBHBIC CIIOCOOBI pellieHUs] YUeOHBIX U

IMIO3HABATCJIbHBIX 3aJa4, CaMOCTOATCIbHO COCTABJIAThL MM KOPPEKTUPOBATH
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MPEJIOKEHHBIN  AJITOPUTM  JIEMCTBUM TPU BBINOJHEHUU 3aJaHUM C YYETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTAaX — BEIECTBAX U PEAKIIUSX,
OLIEHMBAaTh COOTBETCTBHE MOJYYEHHOTO PE3YJIbTATA 3asBJICHHON LIEIIH;

YMEHHE MCIOJb30BATh M AHAJIM3UPOBATh KOHTEKCTHI, IPEIIaracmbie B
YCJIOBUU 3a1aHUM.

lIpeomemnvwle pezynomamui:

—  ONpeAensaTh BAJICHTHOCTh UM CTEMNEHb OKHUCIEHUS XHUMHYECKHUX
AIIEMEHTOB, 3aps]l HOHA, OKHUCIHTEb W BOCCTAHOBUTEIb, XAPAKTEP CpElbl B
BOJIHBIX PACTBOPAX XUMUUYECKUXCOCTUHEHUN;

—  OOBSACHSITH 3aBUCHMOCTHb CBOMCTB BEIIECTB OT MX COCTaBa W CTPOCHUS,
3aBUCUMOCTh CKOPOCTH XUMHUYECKOM PEaKIUu U TOJOKEHUS XUMHYECKOIO
paBHOBecHsS OT pasnuyHbIX ¢akTopoB, BiausHUS pH cpembl Ha xapakTep
npotekanusiOBP;

—  COCTaBJISITh: YpPAaBHEHHS XUMHYECKHX PEAKIUN pa3IU4YHbIX THUIIOB,
MOATBEPAKAAIOIINX CBOMCTBA XMMUYECKUX COCAMHEHUN, UX T€HETUYECKYIO CBSI3b;
MOJIHBIE W COKpAaIlleHWE WOHHBIE YpPAaBHEHHsI pEaKIMid OOMEHa; ypaBHEHUS
AJIEKTPOJIM3a PACIJIABOB M PACTBOPOB; YPABHEHHUS TUIPOJIM3A COJICH; ypaBHEHUS
OBP;

—  IPOBOJUTH BBIYUCIIEHHUS: MACChl OJHOTO U3 NMPOAYKTOB PEAKLMH, IO
Macce HCXOJHOIO BEIIECTBA, COJAEPXKAIIEro IPUMECH; MACChl OJHOTO U3
MPOAYKTOB PEAKLMU MO MAacCe pacTBOpPa, COACPIKAILIETO ONMPEAECICHHYIO MAaCCOBYIO
JIOJII0  PacTBOPEHHOI'O BELIECTBA; MACCOBOM WM OOBEMHOM JOJM BBIXOJA
POJYKTa PEAKIMK OT TEOPETHUECKH BO3ZMOXHOTO; MacCOBOM MM 00bEMHOM J10JIU
COeIMHEHHM B cMecu; Macchl (o0beMa) MpOAyKTa peaklMu MO Macce ABYX
BEIIECTB, YYACTBYIOIIMX B pPEAKIUHU, OJIHO U3 KOTOPBIX B3SThI B HU30BITKE;
MOJICKYJIIPHON (POpMyJIBI BEIIecTBA MO €ro IUJIOTHOCTH, MO MAacCOBOM Jo0Jie
AJIEMEHTOB, TI0 TIPOyKTaM CTOpaHus, Mo 001Iel GopMysie TOMOJIOTUYECKOTO Psiia
KJIacCa BEIIECTB; CKOPOCTH XHUMHYECKON peakiuu; Macchl (00beMa) BelecTBa
BBIJICJIUBILIETOCS. TPU  AJIEKTPOJIN3€; KOHUEHTPALUM pPACTBOPA Pa3TUUYHBIMU
crocobamu; TermIoBoro dd@dexra peakmuu; CcoAepkaHus Macchl (0O0bema)
KOMITOHEHTOB CMECH C ITOMOINBIO COCTAaBJICHUS aNreOpandecKux ypaBHEHUU C

HCCKOJIbKMM HEHU3BCCTHBIMU.
13



TEMATHYECKOE INTAHUPOBAHUME KYPCA

«[TPAKTHYECKASA XUMMU»

E
S e DJIeKTPOHHBIE
= £ | Bugsl p
Ne n/m | Tema 3ansiTust o = o0pa3oBaTe/bHbIE
= & | 1eATeJIbHOCTH
I~ < pecypchl
D (=7
= =
1 Beenenue. «Yuuce pemare 3a1a4u Jlexknusa

10 XUMHUHN»

Pac4yersl mo xumudeckuMm opmyiaam (22 4.)

2 OCHOBHbBIE CTEXHUOMETPUUECKHUE Pemienne 3amau  |http://www.chemnet.ru
3aKOHBI 1 KOJIMYECTBEHHBIE Ha JIOCKe,
XapaKTEPUCTUKU BEILIECTBA. WHIUBUTyaJIbHAS
Boruncnenue ¢ ucrnosib30BaHUEM pabora.
MOCTOSIHHOM ABOTajpo. OnHOTUIHBIE
3aJjaud 3a/1al0TCs
Ha JIOM.
3-4 Crtpoenue aToma. DIIEKTPOHHBIE Jlekuus http://www.chemnet.ru
KOH(UTypaIuu.
5-6 [Tepuoanueckuii 3aKOH 1 Jlekuus http://www.chemnet.ru
nepuonyeckas cucrema X2
7-8 MaccoBast 1o dJIIEMEHTA B Pentenue 3amau  |http:// www.chemnet.ru
coennHeHnu. MaccoBasi, 00bEMHOIA, Ha JIOCKe,
MOJIBHOH J10JIM BELIECTBA CMECH UHAUBUAyaJIbHAS
pabora.
OIHOTHIIHEBIE
3a/1a4u 3a/1al0TCs
Ha JIOM
9-10 Pa3znuunbie criocoOb! BRIpaXKEeHUS Pemenne 3amau  |http://www.chemnet.ru
KOHIIEHTpALlUU BellecTBa Ha JIOCKe,
WHUBUTyaJIbHAS
pabora.
OnHOTUIHBIE
3aJjauy 3a/1al0TCs
Ha JOM
11-16 | TpeHuHr-3akpenieHue (pereHue Pemenue 3amau  http://www.chemnet.ru

OJIMMITMAHBIX 3a7ja4 Pa3IM4HOTO
YPOBH$)

Ha JIOCKE,
WHNBUIyaTbHAS
pabora.
OOHOTHUITHBIE
3a/1a4M 3aaf0TCs
Ha JIOM
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17-18 Crpoenue BelecTBa. XUMUYECKAst 2 Jlekusa
CBsI3b (KpaTKuit 0030p)
19-20 Pemenne 3amay Ha ra30BBIE 3aKOHEI Pentenue 3amau  |http:// www.chemnet.ru
Ha JIOCKE,
WHIUBUTy JTbHAS
pabora.
OIHOTHITHEBIE
3aJlaun 3a1a10TCs
Ha IOM
21-22 O0BeMHas1, MOJIbHAS JOJIN BEIECTBA, Pentenue 3amau  |http:// www.chemnet.ru
ompeJieJIeHuEe COCTaBa ra3oBoil cMecu Ha JIOCKE,
WHIUBUTy JTbHAS
pabora.
OIHOTHIIHEIE
3aJlaun 3aJal0TCs
Ha IOM
3agaun Ha HaXO0xkAeHUH GoOpMYJI XMMHYECKUX COeMHEeHHH (2 1)
23 BriBoa hopmyIt BemecTBa Ha OCHOBE CocraBnenue http://www.chemnet.ru
MAacCOBOM J0JIH DJIEMEHTOB, €TI0 anropuTMa
IJIOTHOCTH, 00BEMY WITH KOJTUYECTBY peuieHus 3a1auu
BEIIIECTBA MPOJTYKTOB CTOPAHMS Ha JIOCKE,
WHAWBUIyaTbHAS
pabora.
OOHOTHUITHBIE
3aJa41 Ha JOM.
24 BriBoa opmyibl BemecTBa Ha CocraBnenue http://www.chemnet.ru
OCHOBE 00111e# PopMyITHI anropuTMa
TOMOJIOTUYECKOTO psifa peuieHus 3a1auu
OpraHUYECKUX COCTMHCHUM Ha JIOCKE,
WHUBUIyaTbHAS
pabora.
OOHOTHUITHBIE
3aJa41 Ha JOM.
KosnuyecTBeHHas1 xapakTepucTuka pacteopos (10 u)
25-26 | KonnuecTBeHHast XapaKTepUCTHKA 1 Jlexims http://www.chemnet.ru
pacTBOpOB
27-30 3aa4M Ha CMEIIMBAHKUE PACTBOPOB Pentenue 3amau  |http:// www.chemnet.ru
OJHOI'0 M TOT'O K¢ BEIICCTBA. Ha JIOCKE,
I'maponus. Pacuer KOHIIEHTpaLHii- WHIUBUyaIbHas
MOJISIPHOM, HOpMaJIbHOU pabora.
OIHOTHIIHEBIE
3aJla4n 3a1a10TCs
Ha JIOM
31-32 Brruncienus, cBsI3aHHEBIE C Pentenue 3amau  |http:// www.chemnet.ru

IIOHSATUEM «PACTBOPUMOCTH

Ha JIOCKE,
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BEILIECTBA»

WHIUBU Ty JTbHAS
pabora.
OIHOTHITHEBIE
3aJlaun 3a1a10TCs
Ha IOM

33-34

Ypok-TpeHuHr «PacTBOPBI.
DNeKTpOIUTHYECKAs JUCCOLMALIUS»

Pemenune 3amau
Ha JOCKE,
WHIUBUTyaJIbHAS
pabora.
OOHOTHUITHBIE
3aJIa9M 3aJJaf0TCs
Ha JIOM

http://www.chemnet.ru

BbruncieHne o XuMH4eCKMM ypaBHeHHAM. (32 1)

35-36 | BrrumcieHne 00beMHBIX OTHOIICHHM CocraBnenue http://www.chemnet.ru
ra3oB anropuTMa
pelieHus 3a1aun
Ha JIOCKE,
WHIUBU Ty JTbHAS
pabora.
OIHOTHIIHEBIE
3aJlauy Ha JIOM.
Brruucnenus maccel (00beMa, CocraBneHue http://www.chemnet.ru
KOJIMYECTBA) BEIIECTBA MPOTYKTa anropuTMa
peakIu, €Clii UCXOJIHOE BEIIECTBO, peuieHus 3a1auu
37-38 | B3sATOC B M30BITKE HE PearupyeT C Ha JIOCKeE,
MPOIYKTOM PEaKIUU WHIUBU Ty JIbHAS
pabora.
OIHOTHITHEBIE
3aJa4n Ha JIOM
Brruucienus macchel (00beMa, CocraBieHue http://www.chemnet.ru
KOJIMYECTBA) BEIIECTBA MPOIYKTa anropuTMa
peaKIu, €ClIi UCXOTHOE BEIIECTRO, pelieHus 3a1auu
39-40 | B3siTOC B M30OBITKE pearupyer C Ha JIOCKeE,
MPOJIYKTOM PEaKIUu WHIUBU Ty JIbHAS
pabora.
OIHOTHITHEBIE
3aJaun Ha JIOM
CocraBnenue http://www.chemnet.ru
anropuTMa
Briuucnenue Beixoaa npoaykTa peuieHus 3a1auu
41-42 peaKkuuu. Ha JOCKE,
WHNBUIyaTbHAS
pabora.
OOHOTHUITHBIE

3aJa4d Ha JOM

Breruucnenus maccel (00beMa,

CocraBienne

http://www.chemnet.ru
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KOJIMYECTBA) BEIIECTBA MPOTyKTa anropuTMa
43-44 | peakiuu, €ClId UCXOJHOE BEILIECTBO peLIeHUs 3a1a4uK
COJICPKUT TIPUMECH Ha JOCKE,
VHNBUIyaTbHAS
pabora.
OnIHOTHUIIHEBIE
3aJa4d Ha JOM
Omnpenenenue cocTaBa CMecu CocraBnenue http://www.chemnet.ru
BEILIECTB, Pa3/ICIAIONINXCS B anropuTMa
45-48 | mpouecce NPOTEKaHUU PeaKIUn peuieHus 3a1auu
Ha JOCKE,
WHIUBUIyaTbHAS
pabora.
OHOTHUIIHEBIE
3aJa4d Ha JOM
Onpenenenue coctaBa CMECH Jlekus. http://www.chemnet.ru
BEIIECTB, HE Pa3JICIAIONINXCS B KoanextusHas
49-54 | mporiecce MPOTEKAHUN PEAKIIUU pabora.
OIHOTHUIIHEIE
3aJa4M 3aar0TCs
Ha JI0M.
55-60 PacueTsl, cBsi3aHHBIE C Pa3IMYHBIMU Pentenue 3amau  |http:// www.chemnet.ru
croco0aMu perieHus 3a1aq Ha JOCKE,
WHIUBU Ty JTbHAS
pabota u
TPYIIIOBast
pabora
61-62 | KonrponpHas paboTa 1o u3y4eHHOMY WunuBuayaneHas |http://www.chemnet.ru
Marepuaity paborta
63-64 | AHanu3 KOHTPOJIHHON PaOOTEHI. Konnexrusnas http://www.chemnet.ru
paborta
65-67 [Ipencrarnenue yyanmmcs http://www.chemnet.ru
aBTOPCKUX COOPHUKOB 3a]1a4 110
MaTrepHuaty JIEKTUBHOTO Kypca U UX Brictymenns
pemtenus. [lonBenenue urora YHaIIXCs.
KOHKYpCa KOJIMYECTBA PEIICHHBIX KomnnexkrusHast
3ana4. BeiBoibI pabora.
68 Pezepr
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Texnosioruu, wucnojab3yemMble B 00y4eHMH:  UH(DOpPMAIMOHHO-
KOMMYHUKAIIMOHHBIE, 310pOBbECOEperaroiue,
WCCJIEI0OBATEILCKUE, IPOCKTHBIE, TPYIIIOBEIE,- HTPOBBIC, MPOOJIEMHOTO OO0ydYeHHS,
- KPUTUYECKOTO MBIIIEHHUS, - padoTa B mapax.

Metoab! 4 (POPMBI KOHTPOJISA:-

WHMBHUIYaJIbHbIH, TPYITOBOH,: QPOHTAIBHBIN, IO XapakTepy MOTYYCHHS
WH(pOpMAITUK: - yCTHBIN,- TUCbMEHHBIN,- MPAKTUYECKUI.

Y4eOHo-MeTOAUYECKOE 00eceYyeHne MPOrPaMMbl:

1. AprumeBa A.WM., I'ybanoBa HO.K. Pemraem 3agaum mo Xumuu. —
CapatoB: OAO «M3narensctBO «JInner»,2002

2. Tapa H.H. CoOopHuk 3agaHuii Uisi MPOBEACHUS MPOMEKYTOUHOM
arrectanuu B 8-9 knaccax. - M.: IIpocsemenue,2006

3. Tyzerr JI.C., CypoBueBa P.II. COOpHUK TECTOBBIX 3aJaHUN TSt
TEMaTUYECKOIO0 W HWTOTOBOrO KOHpoyid. Xumus 9 kiacc. — M.: «MHTemIeKT-
[entp»,2000

4. 3yesa M.I',, I'apa H.H. KouTtponbHble U mnpoBepodHble padOTHI IO
xuMuu B 8-9 kiaccax. — M.: Uznarenbckuii oM «JIpoda»,1998

5. Papeuxuit A.M., I'opmikoBa B.II. nunaktuyeckuii Mmarepuan no XUMUU
s 8-9 kimaccoB. — M.: [IpocBemienue, 1995

6. CyposueBaP.IL.uap.Tectoimoxumun.8-9xnaccer.—M.:000

«[poda», 2001

7. Cnera JLLA., Yepnbiii A.B., Xomun F0.B. 1001 3agaya no xumuu. —
MockBa-XapbkoB: «Mnekca», «Panok»,2005

Xumus. 3agagank 8-9 kmaccel: yuel. [locobue mist oOreoOpa3oBaTenbHbBIX

opranm3auuii /H.H. I'apa, H.W. I'abpyceBa. — M.: IIpocBenienue
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JIeKTPOHHbIE 00pa30oBaTe/IbHbIE PECyPChI:

1. - Acetil - [DnexkTpoHHBIA pecypc]: WUTFOCTPUPOBAHHBIE MaTEpHUaJIbl
1o oo1e, OpPraHU4YECKON 151 HEOPTraHUYECKOU XAMUH. -

https://acetyl.ru/?search=randomprl5

2. denepanbHBIA MEHTP HHPOPMAIMOHHO-00PA30BATENHHBIX PECYPCOB
(OLHOP):

http://fcior.edu.ru

3. OTkpeITHIN KOJIEmK: XumMus. hitp://college.ru/himiya/

4, [TopTan ¢yHAaMEeHTaTbHOTO XHUMHYECKOro oOpa3zoBaHus Poccum.

http://www.chemnet.ru

5. Xumus 1 BCEX: WIUIIOCTPUPOBAHHBIE MaTepualibl 10  OOIIeH,

OpraHu4ecKoil U Heopranudecko xumuu. http://school-sector.relarn.ru/nsm/

6. Bupryansnas Xumunueckas Illkona. http://him-school.ru

19



