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COJIEP)KAHUE KYPCA BHEYPOUYHOM JEATEJbHOCTH

Pa3nen 1. KosmyecTBeHHbIEe OTHOIIEHUS B XuMuM (34).

Xumuaeckue (Hopmysibl. 3aKOH TOCTOSHCTBA COcTaBa. PacdeTsl 1Mo xuMuueckon (opmyie.
Mounb. OTHOCUTENbHAS TJIOTHOCTh Ta30B. ['a30Bble 3axoHBI. [IOHATHS YMCThIE BEIIECTBA U CMECH.
CnocoObl pasznmenenus cmeceil. IloHsTue MaccoBod 1o KOMIIOHEHTa cMmecu. OrnpeaereHue
KOJIMYECTBEHHOTO COCTaBa cMecu. MaccoBasi J10Jisl 3JieMEHTa B BemlecTBe. HaxoxeHue XxuMuyeckon
dbopmynsl. PacTtBopsl. CriocoObl BBIpOKEHHSI COCTaBa PacTBOPOB (MaccoBas JIOJsI PaCTBOPEHHOTO
BEILIECTBA, MOJISIpHAsT KOHIEHTpAIUsi, MOJbHAsl JIOJIsI PAaCTBOPEHHOI'O BEIIECTBA M PACTBOPUTEIIS).
PactBopuMocTs. JleiicTBus ¢ pacTBopamu (ClIMBaHWE, BHITIAPUBAHUE, BBIICIICHUE KPUCTAIIJIOTHIPATOB).

Paznen 2. l'uapoaus. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu (24).

I'maponus coneit. OnpeneneHure cpeapl pa3auyHbIX cosieil. OCHOBHBIE THUIIBI OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakiuii. MeTo ayiekTpoHHOro Oananca.

Paznen 3. Pacuernl B XuMu4eckoii KuHetuke (34).

TerutoBoit 3pdekT xumMudeckor peaknuu. [ToHATHE TEPMOXMMHYECKOTO YPAaBHEHHUS H €TO
OTJIMYUE OT OOBIYHOTO. PacyeTsl MO0 TEPMOXMMHUYCCKUM pEaKIusAM. BBIBOJA TEPMOXHUMHUYECKUX
ypaBHeHUN. CKOPOCTh XUMHUYECKUX PEAKIIUN M €€ 3aBUCUMOCTb OT KOHILIEHTPAIIMH U TEMIIEPATYphI.
3aKkoH JeWCTBUA Macc, KOHCTaHTa CKOpocTH peakuuu. [IpaBuno Bant-I'odda, TemmnepaTypHblii
ko3 dunrenT. XuMuieckoe paBHOBecue, KoHCcTaHTa paBHoBecHs. [Ipunmun Jle Illarense. Pemenne
3a7a4 10 CMEIICHUI0 XUMUYECKOT0 PaBHOBECHSI.

Pa3nes 4. PacueTsl 10 XHMHYECKHM ypaBHeHUsIM (24).

Tunel XUMHYECKHX PEaKIMi MO KOJIMYECTBY BCTYHAIOUIMX MU OOpa3yIOUIMXCS BEIIECTB.
CxeMblI pelieHns IpOCTEHINX 3a1a4 (C UCIIOIb30BaHUEM MOHATUM KOJIMYECTBO BELIECTBA, CPAaBHEHUS,
COOTHOIIICHHUSI BEJIWYHMH, NMPOMOPIUHK). Peakimu, B KOTOPBIX OJIMH W3 PEarcHTOB B3ST B H30BITKE.
Bbruncnenuss mo ypaBHEHUSIM DPEaKIM C MCIOJIb30BaHUEM IOHATUN MaccoBas U OObEMHasl J0Jis
BBIX0/1a MTPOJIYKTA.

Paznen 5. 3agaun Ha cMecH M Ha HECKOJIbKO peakuuii (34).

OObeMHbIE COOTHOIIEHHS Ta30B B XMMHYECKUX peakIusx. Pacdyer KOTMYEeCTBEHHOTO U
KaueCTBEHHOT'O COCTaBa CMECEH BEIIeCTB HA OCHOBE OCOOCHHOCTEN MX XUMUYECKUX CBOUCTB. PacueTsr
110 YPaBHEHUSIM PEaKIUi, KOr/1a UICXOJHOE BEUIECTBO COACPKUT MPUMECH MIIM HAXOJUTCS B PaCTBOPE.
[TapannensHble U TOCTIEAOBAaTENbHBIC Peakiiuu. Peenne 3a1a4 Ha OCHOBE CUCTEMbI YpPaBHEHHH.

Pasnen 6. daekrpoaus (24).

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKIIUH. Psin CTAHJAPTHBIX  DJIEKTPOJIHBIX
MoTeHUManoB. PacueTsl Mo ypaBHEHHSM, B OCHOBE KOTOPBIX JIEKHUT PEAKIMS 3aMEIIECHUS OJHOTO
MeTaJuta APYruM (3a/ladu Ha «IJIACTUHKY»). DIEKTPOIU3 PACIlJIaBOB M PACTBOPOB KUCIIOT, IIEIOYEH U
cosieii. KatoaHble 1 aHOAHBIE TIPOLIECCH], CYMMApHOE YpaBHEHHUE AJIEKTPOIIn3a. Brluncienue Maccol u
o0beMa BeIIeCTB, 00Pa3yIOIIUXCS B XOJI€ IJICKTPOIH3A.

Pa3nen 7. 3amaum ¢ 3K0JI0rH4eCKUM coAep:KaHueM (24).

Pemenue 3amad, B yCJIOBHS KOTOPBIX BKJIIOYEHBI CBEICHHS, WMEIOIINE OTHOIICHHE K
YCIIOBUSIM 5KM3HU YEJIOBEKA M COXPAHEHUIO OKPYKAIOIIEH CpeIbl.

Buowt u gopmwr éneypounoti oesmenvbrocmu: TPOU3BOAUTH PAcCUEThl IO OCHOBHBIM THUIIAM
3a/1a4 MIKOJBHOTO Kypca XUMHUHU, paboTaTh ¢ TEKCTOM, COCTaBJIATh aITOPUTMBI AJIsS pEHICHUS 3ajad,
y4acTBOBaTh B COBMECTHOM OOCYXKJICHHUU MPOOIIEMHBIX BOMPOCOB, WHAMBHUAYyaJIbHAas W TPYIIOBas
pabora.

IJIAHUPYEMBIE PE3YJbTATBI OCBOEHHUS KYPCA BHEYPOUHOM
JAEATEJBHOCTHA
JInuHOCTHBIE pPe3yJIbTaThl
JIM9HOCTHBIE  pEe3yNbTaThl OCBOCHHUS NPOTpaMMBbl  OCHOBHOTO 00mIero o0Opa3oBaHUS
JTOCTHTAIOTCS B XOAC OOy4YeHHS XUMHUU B €AMHCTBE yYE€OHOW M BOCIUTATEIBHON NEATEITLHOCTH B
COOTBETCTBUHU C TPAJULHUOHHBIMU POCCUUCKUMH COIMOKYJIBTYPHBIMH W JTYXOBHO-HPAaBCTBEHHBIMHU



LEHHOCTAMHU, TPUHATHIMA B OOIECTBE MpaBWIaMM U HOPMAaMHU TIOBEJEHUS U CHOCOOCTBYIOT
MpoleccaM caMOIO3HAHUS, CAMOPA3BUTHS M COITMATU3ANN 00YyUatOIUXCsl.

JIn4HOCTHBIE Pe3yIbTAaThl OTPAKAIOT TOTOBHOCTh 00YUYaIOIIUXCsl PYKOBOJCTBOBATHCSI CUCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIMH U PACHIMPEHHUE OMbITa JACSITEIILHOCTH HAa €€ OCHOBE, B TOM
YHClie B YaCTH:

1) maTpuoTHYECKOro BOCIUTAHUSA:

[EHHOCTHOTO OTHOUIEHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUYECKOMY M Hay4YHOMY
HACJICIUIO, TIOHUMAaHWS 3HAYCHUS XWMHUYECKOH HAyKM B JKU3HH COBPEMEHHOrO OOIIECTBa,
CIOCOOHOCTH BIJIaJeTh JOCTOBEPHON HHQpOpMAIMEl O MNEepeloBBIX AOCTHKEHHUSIX U OTKPBITHIX
MHUPOBOM U OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAayUHBIX 3HAHUSX 00 YCTpOICTBE MUpa U
o0111eCTBA;

2) rpaskIaHCKOro BOCIMTAHUS:

MPEACTABICHUS] O COLMAIBHBIX HOpPMax M TMpPaBWIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJIJIEKTHBE, KOMMYHHUKaTUBHOU KOMIIETEHTHOCTH B 00IIeCTBEHHO TIOJIE3HOM,
y4e0HO-HUCCIIeIOBATEIbCKOM, TBOPYECKOWM W JAPYrUX BHIAX JICATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTH NpPU BBHIMOJHEHUHM YYeOHBIX, MMO3HABATENbHBIX 3aj1ad,
BBITIOJIHCHUM XUMHUYECKHX OKCICPUMEHTOB, CO3JaHUU Y4YEOHBIX NPOEKTOB, CTPEMJICHHS K
B3aMMOIOHMMAHUIO W B3aMMOIIOMOIIM B TMpoliecce 3TOW Y4eOHOIl AesITeNbHOCTH, TOTOBHOCTHU
OIICHMBATh CBOE MOBEICHHE W TMOCTYIKH CBOUX TOBAPHUIIEH C MO3MIIMM HPABCTBEHHBIX M IMPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE TPECTABICHUS O BEIIECTBE U XMMHUYECKON peakiMy, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU M COCTaBIIAIONIME OCHOBY ISl MOHUMAHHUS CYIIHOCTH
HAyYHOM KapTHHBI MHpa, NPEICTABICHHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPHUPOJIBI,
B3aMMOCBS35X YEJIOBEKA C IIPUPOJIHOM CPEIOi, O POJIY XMMHUH B IIO3HAHNHU ITUX 3aKOHOMEPHOCTEH;

MO3HABATE/IbHBIE MOTHBBI, HAMpaBICHHbIE HA TIONYyYEHHE HOBBIX 3HAHUM 10 XUMHH,
HEOOXOAUMBIE I OOBSCHEHHUS HAONIOAAEMBIX TMPOIECCOB W  SBJICHHWM, IO3HABATEIHHOM,
WH(OPMAIIMOHHONW M YUTATENbCKOW KyIbTYpBI, B TOM YHCJIE HABBIKOB CAMOCTOATEIHHOW pabOThI ¢
y4eOHBIMU TEKCTaMH, CIPAaBOYHOW JIUTEPATypOH, JOCTYMHBIMH TEXHUYECKUMH CPEACTBAMU
MH(OPMALIMOHHBIX TEXHOJOTHUH;

WHTEpEC K OOYYEHHMIO W TIO3HAHHWIO, JIO003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOEKTHOW M WCCIEAOBATEIbCKON JESITeNbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpaBJIEHHOCTH M YPOBHS OOY4EHHS B JaJIbHEHUIIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPbI 3/10POBbSI:

OCO3HAHUE IIEHHOCTH >KU3HU, OTBETCTBEHHOTO OTHOIIICHUSI K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha
3JI0pOBBIM 00pa3 KU3HHU, OCO3HAHUE MOCJEICTBUN U HEMPHUAITHE BPETHBIX MPUBBIYEK (YIMOTpeOIeHUs
QJIKOTOJISl, HAPKOTHKOB, KYpPEHHMs), HEOOXOAMMOCTH COOJIOJCHUS TIpaBWI O€30MacCHOCTH TIPHU
oOpallleHuU C XUMUYECKIMH BEIIeCTBAMU B OBITY U PEeaTbHOM KU3HU;

5) Tpy10BOT0 BOCIIMTAHMS

MHTEpEC K MPAKTUYECKOMY H3YYeHHIO Tpodeccuid W Tpyna paziuvyHOrO pojJa, YBaXKEHHE K
TPyIy W pe3yjibTaTaM TPYAOBOU JEATEIHHOCTH, B TOM YHCJE HAa OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAHUU MO0 XMMHUHU, OCO3HAHHBIM BHIOOP MHAMBHIYATLHON TPAECKTOPUU MPOJOHKEHHUSI 00pa30BaHHUS C
y4€TOM JIMYHOCTHBIX HWHTEPECOB MW CIOCOOHOCTM K XHMHH, OOIIECTBEHHBIX HMHTEPECOB U
MOTPeOHOCTEH, yCHemHON MPoPecCHOHANBHON AEATeIbHOCTH U Pa3BUTHS HEOOXOAWMBIX YMEHHI,
TOTOBHOCTH aJJalITUPOBATHCS B TPO(PECCHOHATILHOM Cpelie;

6) 3K0JI0rM4eCKOro0 BOCIIUTAHHUS:

AKOJIOTUYECKH TIeJIecO00pa3HOe OTHONICHHE K MPUPOJIC KaK HCTOYHUKY JKM3HH Ha 3emiie,
OCHOBE €€ CYIIeCTBOBAaHMS, IOHMMAHHE IEHHOCTHU 3JI0pOBOTO M 0Oe30macHoro obpasa KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DM3WYECKOMY U TICHXHYECKOMY 3/I0POBBIO, OCO3HAHHE
[IEHHOCTU COOMIOJCHUST TpaBUJ OE30MaCHOTO TOBENEHHUs MPH padoTe C BEIIeCTBAMH, a TaKkKe B
CUTYaIUSIX, YTPOXKAIOUINX 310POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJydaeMble NPU W3YYCHHH XUMHH, IS PEIIeHUs 3aad,
CBSI3aHHBIX C OKPYXAIOIIEH MPUPOIHON Cpenou, Uil TOBBIIIECHUS] YPOBHS 3KOJIOTHYECKOU KYJIbTYPHI,



OCO3HaHHUs TI00aIbHOIO XapaKTepa IKOJIOTHUYECKUX MPOoOJeM U MyTed UX pelleHus MOCPEeICTBOM
MCTONOB XHUMHH, 3KOJOTHUYCCKOTO MbBIHNIJICHUSA, YMCHHA PYKOBOACTBOBATHLCA MM B HOSH&B&TGHBHOﬁ,
KOMMYHUKATUBHOM U COIIMATIbHOMN MPAKTHUKE.

MeTtanpeameTHblie pe3yJabTaThl

B cocraBe wMeranpenMeTHBIX pPE3yJIbTaTOB BBIICISIOT 3HAYMMbIE I (DOPMUPOBAHUS
MHUPOBO33pEHHUs OOIleHAyYHbIE MOHATHS (3aKOH, TEOpHWs, HPUHLMUI, TUIMOTe3a, (akKT, CHUCTEMa,
MPOIIECC, IKCIEPUMEHT M JPYroe.), KOTOpbI€ HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
mpeaMeTax U IMO3BOJISIIOT HAa OCHOBE 3HAHUM W3 3THX MPEAMETOB (POPMHPOBAThH IMpPEICTABICHHE O
LEJIOCTHOW HayyHOM KapTHUHE MHpa, U YHUBEpCajJbHble Y4eOHBbIE IeHCTBUS (TO3HABATEIbHBIE,
KOMMYHHKATHBHBIC, PETYJISITHBHBIC), KOTOphIe oOecneunBarOT (HOopMHpOBAaHME TOTOBHOCTU K
CaMOCTOSITENIbHOMY IUTAHUPOBAHUIO M OCYIIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble JJornueckue aeiicTBuA:

YMEHUS UCTIOIB30BaTh MPUEMBI JJIOTUYECKOTO MBIIIJICHUS! TIPH OCBOCHUM 3HAHUM: PACKPHIBATH
CMBIC XUMHUYECKUX TMOHATUHN (BBIICIATh X XapaKTepHbIe MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C
JOPYTHUMH TIOHSATHSMH), UCTIOJIL30BaTh IMOHATHS I OOBSICHCHHS OTICIBbHBIX (AKTOB W SIBJICHHIA,
BBIOMpATh OCHOBAHMSI W KPUTEPUH JUIS KIACCH(PUKALUKU XUMHUYECKHMX BEIIECTB U XUMHUYECKHX
peakiuii, yCTaHaBIMBaTh MPUYUHHO-CICJACTBEHHBIC CBSI3U MEXAY OOBEKTaMH H3y4€HHUs, CTPOUTH
JIOTUYECKHE pacCyXkIeHus (MHIYKTUBHBIC, [EIyKTHBHBbIC, [0 aHAJOTWH), JAeNaThb BBIBOABI U
3aKJTIOYCHUS;

YMEHHE NPHUMEHATH B IMPOILIECCe TMO3HAHUS TMOHATUS (MIpPEeIMETHbIE M MeETalpeIMETHbIE),
CUMBOJIMYCCKUE (3HAKOBBIC) MOJCIH, WCIOIb3yeMble B XHWMHH, NPeoOpa3OBBIBATH IHPOKO
MpPUMEHSIeMblEe B XHMHUU MOJECJIbHBIE MPEJICTaBICHUS — XUMHYECKHH 3HAK (CHMBOJ JJIEMEHTA),
XuMudecKkas GpopMmyiia U ypaBHEHHE XUMUYECKON PEAKIMU — P PEUICHUU y4eOHO-TI03HABATEIbHBIX
3a/1a4, ¢ y4€TOM 3THX MOJEIbHBIX MPEACTABICHUIN BBISABIATH U XapaKTEPU30BaTh CYLIECTBEHHbIE
MPU3HAKU M3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XMUMHYECKUX PEAKIUH, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, MPUYMHHO-CIEIACTBEHHBIE CBA3M U IMPOTUBOPEUMS B H3YYaEMBIX MpoUeccax M
SIBJICHUSIX.

ba3zoBbie ucciieqoBaTe/IbCKHe 1eHCTBUSA

YMEHHUE UCTIOIH30BaTh MTOCTABJICHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B
KauecTBE OCHOBBI JUIsi (DOPMHUPOBAHHS THIOTE3bl MO TPOBEPKE MPABUIHHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

NpUOOpETEeHUE OMbITa MO MJIAHUPOBAHUIO, OpPraHM3aAIlMM M TPOBEIACHHUIO YYECHHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HaOJII0JaTh 3a XOJOM IMpOIECcca, CaMOCTOSTEIHHO MPOTHO3UPOBATH €r0
pe3ynbrat, (opMmynupoBaTh O0000IIEHHS ¥ BBIBOJIBI MO pe3yabTaTaM MPOBEAEHHOTO OIIbITA,
WCCTIEIOBAHMS, COCTABIIATH OTUYET O MPOJICTaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHUE BBIOWPATh, aHATU3UPOBATH U MHTEPIPETUPOBATH MH(GOPMAIIHUIO PA3TUYHBIX BUIIOB U
dbopM TpeNCTaBICHUS, MOJIy4aeMyl0 M3 Pa3HBIX HCTOYHHKOB (HAYyYHO-TIOMYJSpHAs IUTEpaTypa
XUMHUYECKOTO COJIEpP)KaHUs, CIPaBOYHBIC MOCOOMS, pecypchl MHTepHETa), KPUTUYECKH OIICHHBATh
MPOTUBOPEUNBYIO U HEJOCTOBEPHYIO HHPOPMAITHUIO;

yMEHUE MPUMEHSTh Pa3IWYHbIe METOJBI U 3alpOCHl MPH MOWCKE W OTOOpe MHQOpMAIUU U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIUMBIX JUIS BBIMOJHEHUS Y4e€OHBIX U TMO3HABATENBHBIX 3a/1a4
OompeNeI€HHOTO THUMa, NPHOOpPETEHHWE OmbITa B OOJACTH HCIOJIB30BAaHUA HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJAJICHUE KYyJIbTYpOM AaKTUBHOTO HCIOJIb30BaHUS Pa3IUYHBIX
MTOMCKOBBIX CHUCTEM, CaMOCTOATEIILHO BBHIOMPATH ONTUMANBHYIO (hOpMy mpencTaBieHus HHGOPMAITHI
U WJUTIOCTPUPOBATH pEIlllaeMble 3a7aud HECIOXKHBIMH CXEMaMH, AWarpaMMaMu, IPYTrUMH (GopMaMu
rpauKy ¥ UX KOMOMHAITUSIMU;

YMEHHE WCIIOJIb30BaTh W aHaJIM3UpOBaTh B IIpollecce Y4eOHOHM U HCCIeA0BaTEIbCKOM
NEeSTeIbHOCTH MH(POPMAIUIO O BIMSHUU MPOMBIIIJIEHHOCTH, CEIbCKOT0 XO3SHCTBa M TPAaHCIOpTa Ha
COCTOSIHUE OKPY’KAIOLIEH IIPUPOAHON CPEMBI.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:



YMEHHUS 3a/1aBaTh BOMPOCH (B X0J/€ auajora u (WJIn) AUCKYCCHH) MO CYIIECTBY 00CYyXmaaeMoi
TeMbI, (DOPMYITHPOBATH CBOU MPEIOKEHHUS OTHOCUTEIHHO BHITIOTHEHHSI MPEIIOKEHHOM 3a/1a4U;

YMEHHMsI MPEICTaBIATh MOJIyYeHHbIE Pe3yJbTaThl MMO3HABATEIbHON NEATEIHHOCTU B YCTHBIX U
MUCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUI0 PE3yIbTaTOB BBIIOIHEHUS XUMHUYECKOTO SKCIIEPUMEHTA
(J1abopaTopHOro OmbITa, JAOOPAaTOPHONM pPaOOTHI MO HCCIAEAOBAHUIO CBOMCTB BEIIECTB, y4EOHOrO
IIPOEKTA);

yMEHHsI y4eOHOro COTpPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM I103HABATEIBHOW H
MCCIIEIOBATEILCKON JIEATEIILHOCTH MPH PELICHUH BO3HUKAIONIMX MPOOJIEM Ha OCHOBE ydéra OOLIMX
MHTEPECOB M COIJIacCOBaHMS MO3UIUH (00CYXIeHus, OOMEH MHEHUSMHU, «MO3TOBBIC ILITYPMBI»,
KOOpJUHAIIMSI COBMECTHBIX JIEUCTBUH, ONMpENElIeHHe KPUTEPUEB MO OICHKE KAayeCcTBa BBIMOJHEHHON
paboThI U ApyTHE).

PeryasitTuBHbIe YHHBepcaJIbHbIE YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOATENBHO ONPEACIATh IeNH JESTeIbHOCTH, IUIAHUPOBATh, OCYILECTBISTH,
KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESATENbHOCTb, BBIOMpAaTh Hambosee
3¢ (eKTHBHBIC CIIOCOOBI PENICHUS y4EOHBIX M MO3HABATEIBHBIX 3aJ1a4, CAMOCTOSITEIIBHO COCTABIISIThH
WIH KOPPEKTUPOBATH MPEAJIOKEHHBIM alIrOpUTM JCHCTBHI TpPU BBINOJHEHUU 3alaHUi ¢ Y4ETOM
MOJIyYCHUsI HOBBIX 3HAHMKW 00 W3y4aeMbIX OOBEKTaX — BEHIECTBAX M PEAKIUAX, OIICHUBATH
COOTBETCTBHE IMOJYUEHHOTO pe3yJbTaTa 3asBJIICHHOH 1€, YMEHUE HCIIOIb30BaTh M aHAJIU3UPOBATH
KOHTEKCTBI, IPe/JIaraéMble B YCIIOBUH 3a/IaHU.

IIpenmeTHble pe3yJibTaThI

K koHly ocBoeHuss kypca B 9 KkJjlacce MpeAMETHBIE pPE3ylbTaThl JOJKHBI OTPaKaTh
c(OPMHPOBAHHOCTH y O0YJAIOIINXCS YMEHUH:

. PacKpbIBaTh CMBICI OCHOBHBIX XMUMHYECKHUX IOHATHI: XUMUYECKUN 3JIEMEHT, aTOM,
MOJIEKYJ1a, HOH, KaTHOH, aHWOH, MPOCTOE BEIECTBO, CJIOXHOE BEIIECTBO, BaJIEHTHOCTb,
3JEKTPOOTPULATENIBHOCTD, CTENEHb OKUCIEHUS, XUMUYECKAsl PeaKlus, XUMHUECKasl CBsI3b, TEIIOBOM
3¢deKkT peaknuu, MOJb, MOJISAPHBIM  00BEM, pacTBOpP, dSJIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
ANEKTPOIUTUYECKAS IUCCOIMALIMS, PEaKIIMH HOHHOTO OOMEHa, KaTaau3aTop, XUMUYECKOE PaBHOBECHE,
oOpaTuMble U HEOOpaTUMbIE PEAKLMU, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIMH, OKUCIUTEb,
BOCCTAaHOBUTENb, OKHCIIEHUE U BOCCTAaHOBJIEHUE, AJJIOTPONHUS, aM(POTEPHOCTb, XUMHUYECKasi CBS3b
(xoBaJIeHTHAsi, MOHHAs, METAJUIMYECKAs), KPUCTAJUINYECKAsT PEIIETKA, KOPPO3USI METAIUIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKLIUH, IpeAesbHO AomyctuMas koHneHTpanus [1/IK Bemecrtsa;

®  WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHATHM U NPUMEHATH ITH MOHATHS
IIPY OIMCAHUM BELECTB U UX MPEBPAIICHUN;

®  UCNOJb30BaTh XMMHYECKYIO CHMBOJIUKY JUIsl COCTaBJICHMsS (OpMyN BEIIECTB M YypaBHEHUIl
XUMHYECKHUX PEaKIIN;

®  OnpeneNnsTh BaJEHTHOCTb U CTENEHb OKHUCIIEHUS XHMUYECKUX JJIEMEHTOB B COEIMHEHUAX
pPa3IMYHOTO COCTaBa, MPUHAMIEKHOCTh BEUIECTB K ONpPEIENIEHHOMY KiacCy COEIUHEHUI 1o
dopmynaM, BHJI XHMHYECKOM CBsI3M (KOBaJE€HTHas, MOHHAs, METAJUIMYEeCKas) B HEOPraHUYECKHUX
COEMHEHMIX, 3apsii HMOHA IO XUMHUYEecKod (opMylie, XapakTep cpeabl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COEAUHEHUH, TUI KPUCTAININYECKON PEILIETKA KOHKPETHOTO BEIIECTBA;

e packpbeiBaTh cMbich [lepuonnueckoro 3akona JI. 1. MenneneeBa W JIEMOHCTPUpPOBATh €ro
MOHMMAaHME: OIUChIBATh U XapakTepus3oBaTh TalOiauuHyro Qopmy Ilepuoanueckoil cucremsl
XMMHUYECKHX 3JIEMEHTOB: pa3lMyaTh MOHATUS «rjaBHasg noArpynna (A-rpynma)» U «mobodHas
noarpymnma (b-rpynmna)», Masie u O0NbIIHE EPUOIBI, COOTHOCUTH 0003HAYCHHS, KOTOPHIE UMEIOTCS B
NEpUOIMYEeCKOil TabiMuIe, C YHCIOBBIMH XapaKTEPUCTHKAMHM CTPOCHUS AaTOMOB XHMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsj sApa, O0IIee YUCIIO AIEKTPOHOB U PACHpEENIeHNE UX MO AJIEKTPOHHBIM
CIIOSIM), OOBSICHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB AJIEMEHTOB U MX COCIUHEHUN B
npeJienax MajbIX MEPUOJ0B U IVIaBHBIX MOATPYII € YUETOM CTPOEHHUS UX aTOMOB;

e  KJaccu(UIMPOBATh XMMUYECKHE HIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA, XUMHUUECKUE PEaKIuH
(Mo yMcIy M COCTaBy y4YacTBYIOIIMX B PEAKLUHU BEIIECTB, IO TEINIOBOMY 3(PQEKTY, M0 W3MEHEHHIO
CTETEeHEeN OKUCIICHUS XUMHUYECKUX DJIEMEHTOB);



®  XapaKTepus3oBaTh (OMUCHIBATH) OOMIME U CHENUPUICCKHE XUMUUYCCKHUE CBOWCTBA MPOCTHIX U
CIIO)KHBIX BEILECTB, MOJTBEP)KIasi ONHUCAHWE NPUMEpPaMH MOJEKYJISIPHBIX M HOHHBIX ypaBHEHUH
COOTBETCTBYIOUINX XUMHYECKUX PEAKIIHIA;

®  COCTaBJIATH YPaBHEHUS AEKTPOJIUTUYECKON JUCCOLMALINU KUCIOT, IIEJI0Yei U COJei, MOIHbIE
U COKpalll€HHbIE ypaBHEHUS pEakluil HOHHOrO OOMEHa, YpaBHEHHUS peakUWi, MOATBEPIKIAIOIIUX
CYLIECTBOBAHME F€HETUYECKOM CBSI3U MEXK]y BELLIECTBAMH PA3JIMYHbIX KJIACCOB;

®  packpblBaTh  CYIIHOCTb  OKHUCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUid  MOCPEICTBOM
COCTaBJICHHS 3JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

® [IPOTHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
MPOTEKaHU XUMUYECKUX MPEBPAIICHUI B Pa3IMYHBIX YCIOBUSAX;

®  BBIYHCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOT0 3JIEMEHTa 10 GopMyJie COeTMHEHUS, MAaCCOBYIO JIOJIFO BEILIECTBA B paCTBOPE, IPOBOJAUTH
pacy€Thl IO YPAaBHEHHUIO XUMHYECKON PEAKIINY;

e  coOmOaTh MpaBUIIa MOJIb30BAHUS XUMUUECKON MOCYI0M U 1a00pPaTOpPHBIM 000PYJIOBaHHUEM, a
TaK)Ke IMpaBuUiia OOpalleHHs] C BEIIECTBAMU B COOTBETCTBHUM C HMHCTPYKIHUSMHU 110 BBIIOJIHEHUIO
71a060PaTOPHBIX XUMUYECKUX OIBITOB MO MOJYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHUaKa
U YTJIEKHUCIIOTO rasa);

® [IPOBOJUTH pEaKLUHU, MOATBEP)KIAIOIINE KAueCTBEHHBIM COCTaB pa3JIMYHBIX BELIECTB:
pacrno3HaBaTh ONBITHBIM MYTEM XJIOPH-, OpOMUAI-, HOIUN-, KapOoHaT-, hocdart-, cunmkar-, cynbdar-,
THJIPOKCUI-UOHBI, KATHOHBI aMMOHHSI M MOHBI M3YYEHHBIX METAJUIOB, NMPHCYTCTBYIOIINE B BOJHBIX
pacTBopax HEOPraHMUECKUX BEIIECTB;

®  [IPUMEHSTh OCHOBHBIE ONEPAL[UU MBICIUTEIbHON JESATENLHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
000011IeHIe, CUCTEMATH3AIIIO, BHISIBJICHNE IPUIMHHO-CIECICTBEHHBIX CBS3€H — I N3Y4YEHUS CBOWCTB
BEUIECTB M XUMHYECKHX pEaKIMi, €CTeCTBEHHO-HAy4YHbIE METOAbl MO3HAHUS — HaOI0IeHHE,
U3MEpEeHUe, MOECITMPOBAHNE, SKCIIEPUMEHT (pEeaJIbHbII U MBICIIEHHBIH).

TemaTnuyeckoe NJIAHUPOBAHUE

Ne Tema Koxa-Bo DJIEKTPOHHBIE
n/n 4acoB (undpossbie)
o0pa3oBaTte/ibHbIE
pecypchbl
1 | KonumdecTBeHHBIE OTHOIICHHUS B XUMHH 3 bu6mmoreka [IOK
https://m.edso0.ru/7f41837c
2 | I'mmpomms. OKUCINTENEHO-BOCCTAHOBUTEEHBIC 2 bubnnorexa [JOK
peaKkuuu https://m.edsoo.ru/7f41837c
3 | PacueThl B XMUMHYECKOM KHHETUKE 3 bu6mmoreka [IOK
https://m.edso0.ru/7f41837c
4 | PacueTbl M0 XUMUYECKUM ypaBHEHUSIM 2 bubnnoreka [JOK
https://m.edso0.ru/7f41837c
5 | 3ajaun Ha CMECH 1 Ha HECKOJBKO PEaKIUi 3 bubmuorexa [JOK
https://m.edso0.ru/7f41837c
6 | DiekTponu3 2 bubmmoreka [JOK
https://m.edso0.ru/7f41837c
7 | 3amauu ¢ HKOJIOTHYECKUM COCPKaHUEM 2 bu6mmorekxa [IOK
https://m.edso0.ru/7f41837c
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