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IlosicHUTEIBLHASA 3aIMCKA

[TpakTuKyMm 1o XUMUU B 8 Kilacce UMeeT ocoboe 3HaueHne. IMeHHO B 3TOM KJ1acce CKJIaIbIBAeTCs
OTHOLIEHHE K HOBOMY IPEMETY.

Lenbto mpakTHKyMa sBJsieTCSI POPMUPOBAHUE Y YUAIIUXCS TITyOOKOT0 M YCTOMYMBOTO HHTEpEca K
MHPY BEUIECTB U XUMHUECKUX MPEBpAILCHHIH, TpUoOpeTeHIEe HEOOXO0AUMBIX MPAKTHUECKUX YMEHUH 1
HAaBBIKOB.

3agauu:

* OCBOEHHUE BAKHEHIIINX 3HAHUN 00 OCHOBHBIX MOHATHAX U 3aKOHAX XUMHH, XUMHYECKOH CHMBOJIHKE;
* OBJIAJICHUE YMEHHUSIMH ITPOBOJIUTH PACUEThl HA OCHOBE XMMHYECKHX (POPMYIT BEIIECTB M YpaBHEHHI
XUMHUYECKHX PEAKIIHIA;

o pa331/1THe IIO3HABATCIIBHBIX I/IHTepeCOB 148 I/IHTGHJICKTyaJIBHBIX CHOCO6HOCTCI\/JI.

3ansTus Ha (haKyJIbTaTHBE TECHO CBS3aHBI C 00IIe00pa30BaTEIIBHBIM KYPCOM H CITIOCOOCTBYIOT
pacUIMPEHHIO U YIITyOJICHHUIO 3HAHUH, TOJy4aeMbIX Ha YPOKaX XUMHUH, Pa3BUBAIOT U YKPETUISIOT
CKJIOHHOCTD K BBITIOJTHCHUIO XUMHUYCCKUX OIIBITOB, CHOCO6CTBYIOT Pa3BUTHUIO TBOPUCCKUX YMCHI/Iﬁ

Coaep:xkaHue y4e0HOI TMCIHNIHHBI
8 kiacc (34 gaca, 1 yac B He/IEIIO)
Kpatkasi ucropusi pa3BuTusi XuMHu

[TepBble HaOMIOACHUS APEBHUX JIIOJIEH B ITpolLecce AeATEIbHOCTH (TP IPUTOTOBICHUH MUILH,
JeKapcTB, 10B. Xumus B JlpeBHeM Erunte u crpanax Boctoka. CpeHEBEKOBBIN IEPUOJ ATXUMHUU.
[TpoucxoxaeHne Ha3BaHUN XUMHUYECKUX DJIEMEHTOB.

Tema 1. MaremaTn4yeckue pac4éTbl B XUMHHU

Bonopoanas eauHuna aToMHOW Maccbl. OTHOCUTENIbHASI ATOMHAs U MOJIEKYJISIPHASI MACCBI.
Haxoxxnenne oTHOCUTEIBHONU MOJIEKYJIIPHON Macchl 1o (hopmyJie BEIecTBa.

MaccoBast 1011 XUMHUYECKOTO 3JIEMEHTA B CII0KHOM BelecTBe. PacuéT MaccoBoi qonu
XUMHYECKOT0 dJIeMeHTa 1o Gpopmyrie BemecTBa. HaxoxaeHue ¢popMyIibl BEIIeCTBA M0 3HAYCHUSIM
MacCCOBBIX JI0JIel 00pa3yIIINUX ero SJIEMEHTOB.

O0BEMHAsT 10JI KOMIIOHEHTA ra30BOM CMECH.

[TonsiTrie 06 00BEMHOI OJIE KOMIIOHEHTA Ta30BOM CMECH M PACUEThI C MCIOIb30BAHUEM ATOTO MOHSTHS.

MaccoBas 10151 paCTBOPEHHOTO BEIIECTRA.

PactBOpBI, pacTBOpHUTEND U PACTBOPEHHOE BellecTBO. [[oHATHE O KOHIIEHTpAallUU PACTBOPEHHOTO
BelecTBa. MaccoBas 10Jis1 paCTBOPEHHOTO BEIIECTBA M PACUETHI C UCTIOIB30BAHUEM 3TOTO MTOHSTHS.

MaccoBast 107151 IpuMecen.

[TonsaTue o uncToM BellecTBe U MpuMecu. MaccoBas 10711 PUMECH B 00pasiie UCXOTHOTO BEIIECTRA.
OcHoBHOE BemecTBO. PacuéT Macchl OCHOBHOTO BEIIECTBA IO MACCE BEIIECTBA, COAEPIKAIIETO
OTpeAeIEHHYIO JIOJ0 MIPUMECEH U Apyrue MoIu(UKAIIMOHHBIE PACUEThI C UCTIOIB30BAHUEM ITUX
IIOHATHUU.

Tema 2. KosimuecTBeHHbIE XapAKTEPUCTHKH BeleCTBA

OCHOBHBIE KOJINYECTBEHHBIE XapaKTEPHUCTHUKHN BCUICCTBA.



[Tocrosunas ABoranpo. KonnuectBo BemectBa. Monb. MossipHas macca. MomsipHblil 00bEM
razoo0paszHoro BeuiecTBa. KpaTHble e JMHUIIBI KOJIMYECTBA BEIIECTBA — MUJUIUMOJIb U KUJIOMOJIb,
MUJUTAMOJIIPHAS ¥ KMJIOMOJISIPHASI MACChI BEIECTBA, MIJUTUMOJISIPHBIN M KHJIOMOJISIPHBIN 00bEMBI
ra3o00pa3HbIX BEILIECTB.

Pacu€tpl ¢ HCIIOJIB30BaHMEM MTOHATUN «KOJIUYECTBO BEIIECTBA», «MOJISIPHAS MACCa», «MOJISIPHBIN
00BEM razoBy, «IOCTOSIHHAS ABOTaApOY.

Pacuérnbie 3anaun. 1. Beryucienue KoJiMuecTBa BEIIeCTBA 110 U3BECTHOMY YUCITY YaCTHI] 3TOTO
BEIECTBA. 2. Brlunciaenrne Macchl BEHIECTBA 110 U3BECTHOMY KOJIMUECTBY BellecTBa. 3. Briuncnenue
KOJIMYECTBA BEIIECTBA M0 U3BECTHOMY 00bEMY BeliecTBa. 4. BeunciaeHe Yuciia YacTUIl 110 H3BECTHOM
Macce BeIEeCTBA.

5. Omnpepenenrie OTHOCUTENBHOM IJIOTHOCTHU ra3a.

Tema 3. KoinuecTBeHHbIE XaAPaKTEePUCTUKU XHMHUYECKOI'0 IMpouecca

Pacuér xonudecTBa BemecTBa, MacChl WM 00bEMA UCXOIHBIX BEIIECTB M IIPOTYKTOB PEAKITUH.
Pacuérnbie 3anaun. 1. Beraucienue mo XuMU4eCKUM YpaBHEHUSIM MacChl, 00bEMa UITH KOJIMYECTBA
BEIIIeCTBA 10 U3BECTHOM Macce, 00bEMY HIIM KOJIMYECTBY BELIECTBA OJHOTO U3 BCTYMAIOIIMX B PEAKIIHIO
BEILIECTB WJIU MTPOAYKTOB PEAKIIUU.

2. Beruncnenue mMacchbl, 00b€Ma MPOAYKTa PEaKIUK, €M OAHO U3 PearupyrouIux BeIIeCTB JaHO B
u30bITKE. 3. Bolunicienue macchbl (KOJIM4eCTBa BellecTBa, 00bEMa) MPOIyKTa peakliuy, €CJIi U3BECTHA
Macca UCXOJIHOIO BEILIECTBA, COACPKAIIETO ONPEIEIEHHYIO J0II0 TpuMecei. 4. Beiuncienue maccel
(koyMuecTBa BeIIECTBa, 00bEMA) MPOAYKTA PEAKIINH, €CJIM U3BECTHA Macca pacTBOPA U MacCOBast 1OJIst
pacTBOpEHHOrO BemlecTBa. 5. OnpeaeneHrue MacCoBOM Ui 00bEMHOM J0JIM BBIXOJ[a MPOIYKTA OT
TEOPETHUUYECKH BO3MOXKHOTO. 6. Bbrunciienne Maccol nin 00bEMa MPaKTUYECKU MOTYYEHHOTO BEIIECTBA
110 M3BECTHOM MaccoBO# (00BEMHOI) /T0JIe BBIX0/1a BEleCcTBA. 7. BrruncieHne 00bEMHBIX OTHOIICHU
ra3oB 10 XMMUYECKUM YPABHECHHUSIM.

Pacuérpl, cBsi3aHHBIE C KOHIICHTpAIME pacTBOPOB, PACTBOPUMOCTBIO BEIIECTB, AIEKTPOIUTUUECKOM
JMCCOIUAITACH.

Tema 4. OxkucANTETbHO-BOCCTAHOBHTEIbHbIC PEAKIIUN

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakui. OKUCINTEND U BOCCTAHOBUTEINb, OKUCIIEHUE U
BoccTaHOBJIeHHE. COCTaBlIeHNE ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI METO10M
3JIEKTPOHHOTO OajaHca.

Knaccugukanus oKUCINTENbHO-BOCCTAHOBUTENIBHBIX PEAKIUil.

IInanupyemMble pe3ybTaThl
JINMYHOCTHBIE PE3YJIBTATHI
JIMYHOCTHBIE Pe3yNabTaThl OCBOEHUS MPOTrPaMMbl OCHOBHOI'O OOIIEro 00pa3oBaHMs JOCTUTAIOTCS B XOJe
oOydyeHHss XMMUM B €AMHCTBE Y4YeOHOM U BOCHUTATENBHOM JAESATEIbHOCTH B COOTBETCTBUU C
TPaJMLUMOHHBIMU POCCUHCKMMHU COLIMOKYJIBTYPHBIMH U JYXOBHO-HPAaBCTBEHHBIMH II€HHOCTSIMHU,
NPUHATHIMHU B OOIIECTBE MPaBHJIAMH U HOPMaMH MOBEJIEHHS U CIOCOOCTBYIOT MPOIleccaM CaMOIO3HaHUS,
CaMOPA3BUTHUS U COLIMATM3AIMU 00yYaAIOIIHUXCSL.
JIM4HOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS CHUCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALMN U paCUIUPEHUE OMbITA IEATEIHHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B
YacTH:
1) naTpHOTHYECKOT0 BOCIUTAHUS:



LEHHOCTHOTO OTHOILIECHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY W HAYyYHOMY HacCJEIHIO,
MOHWMAHUS 3HAYCHHS] XMUMHUYECKOW HAyKH B JKU3HH COBPEMEHHOr0 OOIecTBa, CIOCOOHOCTH BIAICTh
JIOCTOBEPHON WH(pOpManmel O MEepPeIOBhIX JOCTHKEHUSX W OTKPBITUSX MHUPOBOH U OTEUECTBEHHOM
XUMHH, 3aMHTEPECOBAHHOCTH B HayUHBIX 3HAHUAX 00 YCTPOICTBE MHpa U 00IIECTBa;

2) rpaskIaHCKOro BOCIMTAHUS:

MPEACTABICHUS] O COLMAIbHBIX HOpPMax W TMPaBUIAX MEXKIMYHOCTHBIX OTHOIIEHUH B KOJIJIEKTHUBE,
KOMMYHHUKATHBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJE3HOW, Y4eOHO-HMCCIIEeIOBATEIIbCKOM,
TBOPYECKOHN W JIPYruxX BUIAaX AEATEIbHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOW COBMECTHOH JesTeNIbHOCTH
IpU BBIMNOJHEHUH Y4YEOHBIX, MO3HABATEIbHBIX 3a/a4, BBIMOJHEHUH XUMHUYECKUX JKCIEPHUMEHTOB,
CO3aHMH y4YEOHBIX MPOCKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHHIO M B3aHMMOIIOMOIIM B IMPOIIECCe ITOM
y4eOHOI NeATeIhbHOCTH, TOTOBHOCTH OIICHMBATH CBOE IOBEJCHHE M TOCTYIKM CBOMX TOBapHINEH ¢
MO3ULIMA HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIEACTBUI IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33PEHUYECKHE TMPEACTABICHUS O BEIIECTBE W XHUMHUYECKOM peakid, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABJISIFOIINE OCHOBY JIJISi TOHUMAHUS CYIIHOCTH HAyYHOM
KapTUHBl MHUpa, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHsI MPUPOJbI, B3aHMOCBS3SIX
YeJI0BeKa ¢ IPUPOAHON CPeao, O pOJIM XMMHUHU B MIO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIC MOTHBBI, HAINIPaBJICHHBIC HAa MOJYYECHUE HOBBIX 3HAHUM MO XUMHH, HEOOXOIUMBIE IS
00BsICHeHUST HAaOJII01aeMBIX TIPOIIECCOB M SIBIICHUH, TO3HABATEILHON, HMHPOPMAITMOHHOW W YUTATEIbCKOM
KYJIbTYpbl, B TOM 4YHCII€ HaBBIKOB CaMOCTOSTEIbHOW pabOThl ¢ y4yeOHBIMHU TEKCTaMH, CHPAaBOYHON
JUTEPATyPOid, JOCTYIHBIMH TEXHUYECKHUMH CPEICTBAMU WH(OPMALIMOHHBIX TEXHOJIOTHII;

UHTEpeC K OOyYEHHI0O U TO03HAHWIO, JI0003HATEIBHOCTb, TOTOBHOCTH M  CIIOCOOHOCTh K
caM000pa3oBaHWIO, MPOCKTHOW H HCCICHAOBATEIBCKOW JIEATCIPHOCTH, K OCO3HAHHOMY BEIOODPY
HAIPaBIEHHOCTU U YPOBHs 00y4YEeHHUsI B TaTbHEHILIEM;

4) hopMuUpOBAHNS KYJIbTYPbI 310POBbSI:

OCO3HAHUE LIEHHOCTH U3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha 310POBBIN
o0pa3 XKHW3HH, OCO3HAHWE IOCJICICTBUN M HENPHITHE BPEIHBIX MPUBBIYCK (YIIOTPEOICHHS aTKOTOJIA,
HApKOTHUKOB, KYypeHUs), HEOOXOJUMOCTH COONOJIEHUS] TMpaBWi OE30MacHOCTH TpHU OOpalleHUuu C
XUMHYECKHMH BEIIECTBAMU B OBITY U pealbHON KHU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

WHTEpPEC K MPAKTHYECKOMY H3YUYEHHUIO Mpodeccuil M Tpyla Pa3jIudHOro pojia, YBAKEHHE K TPyLy H
pe3ynbTaTaM TPYAOBOW NEATETBbHOCTH, B TOM YHMCJIE€ HAa OCHOBE NMPUMEHEHHUs MPEAMETHBIX 3HAHUH MO
XUMHH, OCO3HAHHBIM BHIOOP WHAMBHUAYAJTbHON TPAeKTOPUHM MPOJOIIKEHHs] OOpa30BaHUSA C Y4ETOM
JUYHOCTHBIX HWHTEPECOB M CIOCOOHOCTH K XWMHUM, OOIICCTBEHHBIX MHTEPECOB U TOTPEOHOCTEH,
YCHEMHOW MpOo(eCCUOHATBHON JICSITEIbHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHUW, TOTOBHOCTH
aJIanTUPOBaThCA B MpodeccuoHalbHOM cpee;

6) 9K0JIOrH4eCKOro BOCIIUTAHUS

9KOJIOTMUECKU 11eJ1IeCO00pa3Hoe OTHOLIEHHE K NMPUPOAE KaK MCTOYHMKY >KM3HM Ha 3emiie, OCHOBE €€
CYILIIECTBOBaHMs, MOHMMAaHUE LIEHHOCTH 3J0pOBOIO0 M 0O€30MacHOro o0pa3a >KU3HHU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (U3MUYECKOMY M TICHUXHMYECKOMY 370pPOBBIO, OCO3HAaHWE I[EHHOCTHU
coONrofieHHsI TIpaBUJI O€30MacCHOrO TMOBEACHUS TpHU PadOTE€ C BEIIECTBAMH, a TAaKKe B CHTYyaIUsX,
YTPOXKAIOIIUX 370POBBIO U KU3HH JIIOJICH;

CITOCOOHOCTH MPUMEHSATH 3HAHUS, TIOJydaeMble TIPU U3yYEeHUN XUMUH, JIJIs1 PEIICHUS 3a/1a4, CBSI3aHHBIX C
OKpY’Kalollled MPUPOJHON Cpeoil, s MOBBILICHUS YPOBHS 3KOJOTHYECKON KYJIbTYpbl, OCO3HAHUS
II100aNTFHOTO XapakTepa HKOJIOTHUECKUX MPOOTIeM U MyTel MX pelIeHUs MOCPEACTBOM METOJIOB XMMHH,
9KOJIOTUYECKOTO MBINIJICHUS, YMEHHUS PYKOBOJCTBOBATHCS MM B MO3HABATEIbHON, KOMMYHUKATHBHON U
COLMAITBHOM MPAKTHUKE.

METAINPEAMETHDBIE PE3YJIbTATHBI



B cocraBe merampenMeTHBIX pPe3ylbTaTOB BBIACIAIOT 3HAYMMbIE JUIsI (DOPMHUPOBAHMS MHUPOBO33PEHUS
oOI1eHayYHbIe TOHATHS (3aKOH, TEOpHUs, IPUHIIMII, THIIOTe3a, (DaKT, CUCTeMa, MPOLECC, SKCIIEPUMEHT U
JPYroe.), KOTOPBIE UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YU€OHBIX IIPEIMETaxX U MO3BOJISIIOT HAa OCHOBE
3HaHUU M3 3TUX NpPeAMETOB (OPMHUPOBATH NPEICTABICHHUE O LEIOCTHOW HAyyHOW KapTHHE MHpa, U
yYHHUBEpcalbHble y4ueOHblE NeHCTBUS (IMO3HABATENbHbIE, KOMMYHUKATUBHbBIC, PETYISATUBHbBIC), KOTOpHIE
oOecrieunBaOT (HOPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIIbHOMY IUIAHMPOBAHUIO M OCYILECTBIICHUIO
y4eOHOI IeITEeTbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeilcCTBUS

Ba3oBble JJornueckue aeicTBu:

YMEHHMSI UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBILUIEHHUS IPU OCBOCHUM 3HAHUM: PacKpbIBaTh CMBICI
XUMHUUYECKHUX MOHATUH (BBIAENATh UX XapaKTEpHbIE NMPU3HAKH, YCTaHABJIMBATh B3aUMOCBS3b C JPYTHMMHU
MOHSTUSMH), HCIIOJIb30BAaTh TOHATUS ISl OOBSCHEHHS OTIENbHBIX (DAaKTOB M SIBJICHHIA, BBIOMpATH
OCHOBaHUSI M KPUTEPUU Ui KIacCUPHUKAUM XHUMHUYECKUX BEIIECTB W XUMHUYECKUX pEaKIIUid,
YCTaHABJIMBATh NPUYMHHO-CIIECTBEHHBIE CBS3M MEXAY OOBEKTaMH H3Y4YEHMsI, CTPOUThH JIOTUYECKHE
paccyxaeHus (MHAYKTUBHbIE, IEYKTUBHbIE, 10 aHAJIOTUH), 1€1aTh BHIBOJBI U 3aKIIOUCHMUSI,;

YMEHHE MPUMEHSTh B MPOLIECCEe MO3HAHUA MOHATUA (TPEeIMETHBIC U METalpeIMeTHbIC), CHMBOIMYECKHE
(3HAKOBBIE) MOJENU, HCIOJb3YeMble B XHUMHUH, MPeoOpa3oBbIBATH MIMPOKO MPUMEHSEMbIE B XHUMHUU
MO/IeIbHbIE IPEICTABICHUS — XUMUYECKUH 3HAK (CUMBOJI 2JIEMEHTA), XUMHUYECKasi popmysia U ypaBHEHHE
XUMHUYECKON peaklMM — NpU PELIEHUH Y4eOHO-II03HABATEIbHBIX 337ad, C Y4ETOM 3THUX MOJEJbHBIX
MPEJICTABICHUI BBISBJISATH M XapaKTePU30BaTh CYIIECTBEHHbIC NPU3HAKKM HM3Y4aeMbIX OOBEKTOB —
XUMHYECKHX BEIIECTB U XUMHUYECKHX PEaKIHi, BBIABIATH OOIIUE 3aKOHOMEPHOCTH, NPUYUHHO-
CJIEICTBEHHBIE CBS3H U IPOTUBOPEUMS B U3y4AEMBIX IIPOLIECCAX U SIBICHUSX.

Ba3oBble uccienoBarebckme 1eiCTBUSA:

YMEHHUE HCNOJb30BaTh IOCTABIECHHBIE BOIIPOCH B KAUECTBE MHCTPYMEHTA MO3HAHMS, & TAKXKE B KAUECTBE
OCHOBBI JIJIs1 JOPMHUPOBAHUS THIIOTE3HI 10 MPOBEPKE MPABUIHHOCTH BBICKA3bIBAEMBIX CYKIICHUM;
IpUOOpETEHUE ONbITA M0 IJIAHUPOBAHUIO, OPraHU3ALMU U MPOBEJCHUIO0 YUEHUUYECKUX SKCIIEPUMEHTOB,
yMeHHMe HaOJoAaTh 3a XOJOM IIpolecca, CaMOCTOATEIbHO IMPOTHO3UPOBATh €ro  pe3ysbTart,
¢dopmynupoBaTh 0000LIEHHSI W BBIBOJBI MO pE3yJbTaTaM HPOBEAEHHOIO OIbITA, HCCIIEAOBAHUS,
COCTaBJIATh OTYET O MPOIETaHHOM padorTe.

Padora ¢ undpopmanmeii:

yYMEHHME BbIOMpaTh, aHAJIW3UPOBATh W HMHTEPHPETUPOBATH MH(MOPMAIMIO Pa3IMYHbIX BUAOB U (opM
NpEeCTaBICHHUs, MOJIyYaeMyI0 M3 pa3HbIX MCTOYHHUKOB (HAyYHO-TIOMYJSIpHAs JIUTepaTypa XUMHYECKOTO
coJiepKaHus, CIpaBOYHbIE MOCOOUs, pecypchl MHTepHeTa), KpUTUYECKHU OLIEHUBATh NPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(POpMAIIUIO;

YMEHHME TPUMEHATh pa3IM4Hble METOJbl M 3alpochl IpU IMOHCKE U OTOOpe uHpOpMauu U
COOTBETCTBYIOLMX JAaHHBIX, HEOOXOAMMBIX [UI BBINOJHEHHs Y4YeOHBIX M IO3HABATENBHBIX 3a/ad
ONpeNIeNIEHHOr0  THMA, MPHOOpeTeHHWe OmbiTa B O0JIACTM  HUCMOJIB30BaHUS  HMH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJIAJ€HUE KYJIbTYpOH aKTUBHOIO HCIOJB30BAaHUS Pa3IMUHBIX
MOMCKOBBIX CHUCTEM, CAMOCTOSITEILHO BhIOMpaTh ONTHMAIbHYIO (OpPMY IpPEICTaBICHUS MHPOPMALUU U
WITIOCTPUPOBATh pELIaeMble 3a7aydl HECIOXKHBIMU CXEMaMHM, JuarpaMMamu, ApYyruMH (opMamu
rpaduKy 1 UX KOMOMHALIUSMU;

YMEHHME HCIIOJIb30BaTh M aHAJU3UPOBATh B Ipoliecce yueOHOW M HCCIIEeNOBATENbCKOM AesITeNbHOCTH
MH(GOPMALIMI0O O BIMSHUM MPOMBIIIJICHHOCTH, CEJIbCKOIO XO3SIMCTBa M TpaHCIOPTa Ha COCTOSHHE
OKpY>Karolle NPUPOIHON CPEIBI.

KoMMyHuKaTHBHBIC YHHBepcaabHble yueOHbIe JeHCTBHUSA:

yYMEHHMsI 3a7aBaTh BOIPOCHI (B XOJA€ auanora U (WiM) JUCKYCCHUH) IO CYILECTBY OOCYKIaeMOW TEMBI,
(bopMynUpOBaTh CBOM MPEAJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS TIPEIOKEHHOMN 3a/1auu;



YMEHMsI TPEJCTABIATh TOJYYCHHbIE pe3yJlbTaThl I103HABATEIbHOW JEATEIBHOCTH B YCTHBIX H
IIMCbMEHHBIX TEKCTaX; JEJIaTh IPE3CHTALMI0 PE3yJIbTaTOB BBIINOJHEHUS XMMHUYECKOIO IKCIEPUMEHTA
(;TabopatopHOTO OMBITAa, JTAOOPATOPHOH pPabOTBI MO HCCICIOBAHUIO CBOWCTB BEIIECTB, Y4EOHOTO
MIPOCKTA);

yMeHHsI y4eOHOTrO COTpPYJHHYECTBA CO CBEpCTHUKAMHU B COBMECTHOM IO3HABaTEeNIbHON H
UCCIIEIOBATEIbCKON JEATENbHOCTH MpPU PEUICHUH BO3HHMKAIOIIMX IMPOOJEeM Ha OCHOBE yuéra OO0IuX
MHTEPECOB W COIJIACOBAHUS TMO3UIMKA (0OCYXKAEeHUS, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX JACWCTBUN, OMNpEJE/ICHHE KPUTEPHEB IO OLIEHKE KayecTBa BBHIMOJHEHHOU
paboTHI U IpyTHEe).

PeryasiTuBHbIe yHHBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHME  CAMOCTOSITEJIbHO  ONpEAENsATh  LENM  JEATEIbHOCTH, IUIAHUPOBATh,  OCYLIECTBIIATD,
KOHTPOJIMPOBAaTh M MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOKO IESTENBbHOCTb, BHIOMpATh Hambosee
s dexTrBHBIE CIOCOOBI pelIeHNus yUeOHBIX U MO3HABATENIbHBIX 33]1a4, CAMOCTOSITENIbHO COCTABJIATh WM
KOPPEKTUPOBATh IPEAJIOKCHHBIM AJITOPUTM JEUCTBUH IPU BBITIOJIHEHUM 33JaHUNA C YYETOM IIOJIy4EHUS
HOBBIX 3HaHMHA OO0 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHAX, OLIEHUBATh COOTBETCTBUE
MOJTyYEHHOT0 pe3yjibTaTa 3asBICHHOW II€TH, yYMEHHE HCIIOJIb30BaTh M AaHAIM3UPOBATh KOHTEKCTHI,
npeJyiaraeMbie B YCIIOBUU 3aJaHHIA.

IHNPEAMETHBLIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pe3ynbTaTOB IO OCBOEHHMIO OO0S3aTEIbHOIO COJEP)KAHUSA, YCTAaHOBJIEHHOTO
naHHOU (enepanbHON paboueil mporpaMMon, BBIIEISIIOT: OCBOSHHBIE O0yYaIOUIMMUCS Hay4HbIe 3HAHMUS,
YMEHHUsI U CTIOCOOBI IeHCTBUH, crienuduueckre i MpeAMETHON obnacTtu «XUMHUs», BUABI AEITeIbHOCTU
[0 MOJYYEHHIO HOBOI'O 3HAHHUSA, €r0 MHTEpIpeTaly, MpeoOdpa3oBaHNI0 U INPUMEHEHHUIO B Pa3IMYHbIX
y4€OHBIX Y HOBBIX CUTYaIUsX.

K xonmy oOyuenus B 8 kijacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh
c(hOpMUPOBAHHOCTH Y O0YUAIOLIUXCSI YMEHHI:

o PacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHX IMOHSTHIA: aTOM, MOJEKYyJIa, XUMUYECKUN DIIEMEHT,
IPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OJHOPOAHAsT W HEOJAHOPOJHAs), BAJICHTHOCTb,
OTHOCHUTENIbHAs aTOMHAas M MOJIEKYJspHas Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHas Mmacca,
MaccoBast J10JII XUMHYECKOIO AJIEMEHTA B COCUHEHHH, MOJIAPHBIH 00BEM, OKCHJI, KUCIOTa, OCHOBAHUE,
COJIb, DJIEKTPOOTPULIATENBHOCTh, CTETIEHb OKUCICHHS, XUMHUECKasi Peaklns, KiacCu(pUKalUs peaKIuii:
pEaKIMU COEIMHEHUS, PEaKIMM pPA3JIOKEHUs, PEaKIMU 3aMEIleHHs, peakuuu OOMeHa, 5K30- U
SHIOTEPMHUUECKHE PEAKIHUU, TEIUIOBOM 3P EKT peakuuu, siAPO aTroma, JIEKTPOHHBIA CIION aroma,
aTOMHas opOuTanb, paguyc aromMa, XMMHUYECKas CBs3b, MOJIIpPHAs M HEMOJIIpHAas KOBAJEHTHAas CBS3b,
MOHHAs CBs3b, MOH, KATHOH, aHHOH, pacTBOpP, MaccoBasi J10Jisl BellecTBa (MPOLEHTHAas KOHIIEHTpPAIUs) B
pacTBOpE;

L HWIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATHH U IMPUMCHATH 3THU IIOHATUSA IIPU
OIIMCaHHH BCHICCTB U UX npeBpameHI/Iﬁ;

o HCIOJIb30BaTh XWMHUYECKYIO CHMBOJIMKY U COCTaBJI€HUS (OpMYJ BEIIECTB U YpaBHEHMM
XUMUYECKHUX PEaKLUN;

. OIpeJIeNIATh BaJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEeHb OKHCIICHHUS
3JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX, IPUHAIUIEKHOCTD BELIECTB K ONpPEAeIEHHOMY KJIacCcy COeUHEHHM
1o (popmyrnam, BUJ XUMUYECKOH CBSI3U (KOBaJIEHTHAs! U MOHHAs) B HEOPTraHUYECKUX COCUHEHMSIX;

° packpsiBaTh cmbici llepuoanyeckoro 3akona [[. . Menaeneesa: 1eMOHCTpUPOBATh IOHUMAHUE
MEPUONYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT MX MOJIOKeHHS B llepmommueckoi



CHCTEME, 3aKOHOB COXPAHEHHUSI MACChI BEIIECTB, MTOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUCHHUS,
3aKoHa ABOrajpo;

o ONMCBHIBaTh U XapakTepuszoBaTh TaOnuuHyro (opmy Ilepuonuyeckoil cuUCTEMbl XMMHUYECKHX
JJIEMEHTOB: pa3iIuyaTh MOHATHS «rJlaBHas noxarpynmna (A-rpynma)» u «1obounas mnoxarpynmna (b-
rpymnmna)», Majble U OONbIINE MEPUOJbl, COOTHOCHTH OOO3HAYECHHs, KOTOpPHIE HMEIOTCA B TaluuIe
«llepuognueckas cucrema xumudeckux dnemeHToB [, M. MengeneeBay ¢ 4MCIOBBIMH
XapaKTEepUCTUKAaMHU CTPOEHHUS aTOMOB XHMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsj sijapa, olllee 4ucio
3JIEKTPOHOB U PACHPEENICHUE UX 10 IEKTPOHHBIM CIIOAM);

. KJIACCU(UIIUPOBATh XUMHYECKHE SJICMEHTHI, HCOPTAHUYECKUE BEIIECTBA, XUMUYCCKUE DPEAKIINH
(10 YKCIy U COCTaBY YYacTBYIOLIUX B PEaKLIUU BEIIECTB, MO TEIIOBOMY 3D (PEKTy);

° XapaKTepu30BaTh (OMHCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEUIECTB PA3IUYHBIX KIIACCOB,
MNOATBCPXKAAA OIMMCAHUC TMPUMEPAMHU MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XHUMHWYCCKUX
peaKIuii;

° IMIPOTrHO3UPOBATH CBOMCTBA B€IICCTB B 3aBUCUMOCTH OT UX KAa4CCTBCHHOI'O COCTaBa, BO3MOXHOCTH
IMMPOTCKAHUA XUMHYCCKUX HpeBpaHIeHI/If/'I B Pa3JIMYHLIX YCIIOBUAX,

. BBIYUCIISITH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEILECTB, MAacCOBYIO [OJIIO
XUMHUYECKOI0 3JIEMEHTA M0 (opMyJie COEIMHEHHUS, MacCOBYIO JOJIO BEILECTBA B PacTBOPE, IPOBOIUTH
pacy€ThI 10 YPABHEHUIO XUMUYECKOM pEeaKInu;

. MIPUMEHATh OCHOBHBIE OINEpPAllMU MBICIUTEIbHON AEATENbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
00001eHIe, CHCTeMaTU3aIlnIo, KIIACCU(PUKAIINIO, BBISIBICHUEC MPUYUHHO--CIICCTBEHHBIX CBS3CH — IS
M3Y4YEHUsSI CBOWMCTB BELIECTB M XHUMHUYECKUX PEaKLU, €CTECTBEHHO-HAYYHBIC METOJbI TMO3HAHMUS —
HaOII0/IeHUE, U3MEPEHUE, MOJCIUPOBAHNE, SKCIIEPUMEHT (PEaIbHBIN 1 MBICIICHHBIH );

. ClIeI0BaTh IMpaBWJIaM IOJIb30BAHUS XMMHMYECKOHN MOCYJoW M J1abopaTOpHBIM O0OpYyIOBaHUEM, a
TaK)Ke TpaBuiaM OOpallleHHs C BEIIECTBAMH B COOTBETCTBHM C HHCTPYKIMSIMH IO BBIOJTHEHHUIO
71a00paTOPHBIX XUMUYECKUX OTBITOB MO MOJYYEHHUIO U COOMPaHHUIO Ta3000pa3HbIX BEIIECTB (BOAOPOA U
KHCTIOpPO/1a), IPUTOTOBICHUIO PACTBOPOB C OMPEIENEHHON MacCOBOW J0Jie pacTBOPEHHOTO BEIIECTBA,
MJIAHUPOBATh W TPOBOJUTH XMMHUYECKHE HKCIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C TIOMOIIIBIO0 UHJIMKATOPOB (JIakmyc, heHondTaaenH, METHIOPAHXK U IPyTHUe).



8 xmacc

KanennapHo - TeMaTHYeCKOe MJIAHNPOBAHHE

(Bcero 34 gaca, 1 yac B HeZIEITIO)

[pacTBOpE.

BEILIECTBA [10 Macce paCTBOPA U M P.B. U
pyrue Moiu(UKaIMOHHbIE PAacUETHI C
MICIIOIb30BAHUEM DTHUX IIOHATHUH.

/laTta
Ne .11 Tema 3aHATHA (OCHOBHOE COJIEpyKaHUE 3aHATHUS
[IPOBEICHMUS
Kpatkas
MCTOPUS
pa3BUTHS
XUMHAN (2
yaca)
[lepBbie HAOMIOEHUS IPEBHUX
Tro/1el B mponecce [lepBbie HAOMIOAEHUS IPEBHUX JIOJCH MpU
1 e TeIbHOCTH. XUMUS B [IPUTOTOBJICHUY TTUIIH, JIEKAPCTB, S10B.
/IpeBHem Erurnte u ctpanax Xumus [pesuero Erunra. [lepuosa anxumum.
BocTOKa. CpeHEBEKOBBI OnbBITH ATXUMUAKOB. «DUITI0COPCKIIT KAMEHB)
[1eproJ1 aJIXUMUH.
. ctopust 0003HaUEHUS XUMUYECKUX
[IponcxoxaeHrne Ha3BaHU U
2 PIEMEHTOB. XUMUYeCcKue 3HaKu. [Tpruunnbl
XUMUYECKUX IJIEMEHTOB.
Ha3BaHUS JICMEHTOB.
Tema 1. MaTemaTuyeckue pacyérol B XumMuu (7 4acoB)
[TonsiTie 06 Ar u Mr.
OTHOCUTENbHAS aTOMHASI U
3 Ornpenenenne Ar XUMUYECKUX AIIEMEHTOB 110
MOJIEKYJIIpHAs MAacChl
radaune J[.M.MenneneeBa. Haxoxnenne Mr
o Gopmyse BemecTna
[ToHsITHE O MACCOBOM JT0JI€ XMMHUYECKOTO
hIIeMEHTa () B CJIOKHOM BEIIECTBE U €€
acy€r 1o (opmyJie BELIECTBa.
4.5 MaccoBas 10J151 XUMHAYECKOTO P bopmy
PJIEMEHTA B CIIOKHOM BELIECTBE
Haxoxaenue hopMyIibl BelecTsa mo
BHAYCHHSIM O - I0JIEH 00pa3yronmx ero
JIEMEHTOB
[TonsTHE 06 00BEMHOI 10N () KOMIIOHEHTA
, razoBoil cMecu. CocTaB BO3/lyXa 1
OO0BEMHasE OIS KOMIIOHEHTA , N
6 . MPUPOAHOTO Ta3za. Pacuér o6béMma
ra3oBOM CMeCH . " N
KOMITOHEHTA Ta30BOM CMECH 10 €T0 00BEMHOM
1071€ 1 HA0060POT.
[lonsiTHe 0 MacCOBOM JIOJIE BEIIECTBA B
pacTBOpe. PacTBopuTEnh U pacTBOPEHHOE
7.8 MaccoBas 10715 BeIecTBa B BerecTBO. Pacu€r maccel pacTBOPEHHOTO




MaccoBas 105151 TpuMeceil.

[[oHsITHE O YMCTOM BEILIECTBE U MIPUMECH.
MaccoBasi 107151 IpuMecH B o0pasiie
MCXO0IHOTO BemecTBa. OCHOBHOE BEIIECTRBO.
Pacdy€T Macchl OCHOBHOTO BEIISCTBA 10 Macce
BEIIIECTBA, COACPKAIIETO OMPEACIEHHYIO
10JII0 IIPUMECEN U Ipyrue
MOIU(UKAITMOHHBIC PACUETHI C
MICTIOJIb30BAHUEM DTHUX MOHSATHH.

Tema 2. KosimyecTBeHHbIE XapaKTEePUCTHKH BemecTBa (6 4acoB)

10

(OCHOBHBIC KOJIMYCCTBCHHEIC
XapaKTCPUCTHUKHU BEIICCTBA.

[loHsITHE O KOIMYECTBE BEIIECTBA, MOJISIPHOM
Macce ¥ MOJISIPHOM 00bEME.

11

Bbruuciienue KoauyecTna
BELIECTBA [10 U3BECTHOMY YHCITY
YACTHI] 3TOrO BEIIECTBA.

[ToHsiTHE 0 MOCTOSIHHOM ABOTaipo

12

BriduciieHre Macchl BELECTBA
[10 U3BECTHOMY KOJIMYECTBY
BEIIeCTBA.

13

BrruncieHue KOJInYecTBa
BEIIECTBA 110 N3BECTHOMY
00BEMY BellecTBa.

14

BreraucieHne yucia 4acTUll 1o
M3BECTHOUW MAacCCe BEILECTBA.

15

OHpeI[eJ'IeHI/IC OTHOCUTEILHOU
IIJIOTHOCTH T'a3a.

Tema 3. KosimyecTBeHHbIE XapaKTEPUCTUKN XUMHYECKOro npouecca (15 yaco

16

BrruncieHne Macchbl MpoIyKTa
[p€aKLUK 110 U3BECTHOM Macce
MICXOJTHOTO BEUIECTBA.

17

Brrunciienne macchl IpOAYyKTa
[PEAKLMU 110 U3BECTHOMY
KOJINYECTBY UCXOIHOTO
BELLECTBA.

18

Breraucienne 00bEMa OTHOTO U3

[pearupyromux BeiecTB Mo

3aJJaHHON Macce MPOayKTa
CaKIIHH.

19-20

BrrunciieHre 1o ypaBHEHHIO
XUMHUYECKON peakiuu (ecnu
0JIHO U3 PEarupyronmx BEIIeCTB
TaHO B M30BITKE).

21-22

Briuucienne Macchl MPOayKTa
[p€aKIUH 110 U3BECTHOM Macce
ICXOJ/IHOTO BEIIECTBA,
COJIEp>KaIero MPUMECH.

23

BrIunciieHue Macchl
(KoM4YecTBa BEIIEeCTBa, 00BHEMA)
[IPOIyKTa PEaKIuH, €CIIN
M3BECTHA Macca pacTBopa 1
MaccoBast 10JIs1 PaCTBOPEHHOTO
BEIIECTBA.

24

OrnpezesieHre MacCOBOW MITN




00BEMHOM 10JIM BBEIXOA
[IPOYKTa OT TEOPETUUCCKU
BO3MOKHOTO.

25

BrraucieHne Macchl WIH
00BbEMa MPAKTHYECKHU
[MOJTy4EHHOTO BEIIECTBA IO
M3BECTHOM MacCOBOM
(00BEMHOI1) J10JI€ BBIXOAA
BEIIECTBA.

26

BreruucieHue 00bEMHBIX
OTHOIIIEHUH ra30B I10
XMMHYECKUM YPABHEHUSM.

27-28

[Pacu€Thl, CBI3aHHBIC C
KOHIIEHTpaLKEl paCTBOPOB,
[PaCTBOPUMOCTBIO BELIECTB,
PIIEKTPOIUTUYECKOMN
mcconuanueii.

29-30

Pemenue KOM6I/IHI/IpOBaHHBIX
3agad.

Tema 4. OkHCINTEIbHO-BOCCTAHOBUTE/IbHBbIE peaknuu (4 yaca).

31

OKHUCIIUTETLHO-
BOCCTAHOBUTEIIBHBIC PEAKIIHH.

[IoHsATHE O CTEIICHU OKMCIICHMUS.

OKHCIUTEIIb U BOCCTaAaHOBUTCIIb, OKHCJICHUC U
BOCCTAaHOBJICHHUC.

32

CocraBneHue ypaBHEHUI
OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEaKIHii
METOJIOM 3JIEKTPOHHOTO
OanaHca.

33

Kitaccudukaiuss OKUCITUTEIBHO-
BOCCTAHOBUTEIHHBIX PEaKIIUH.

34

M torosoe 3ansitue (1 gac)




