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MNOACHUTEJIbHAA 3AMNNCKA

Pabouyas nporpamma paspaboTaHa B COOTBETCTBUM C HOPMATMBHbIMU JOKYMEHTamu.

1 depepanbHbIM 3aKOHOM Poccuitickori ®Pepepaummn «O6 06pa3oBaHMM B POCCUIACKON
®egepaumnn» o1 29.12.2012 Ne 273-d3;

2 npukasoM MuHucTepcTBa 06pa3oBaHMs M Hayku Poccuiickoin degepaymmn ot 17.12.2010
Nel897 «O6 yTBepxaeHun PeaepanbHOro rocyAapCTBEHHOro 006pa3oBaTeNlbHOrO CcTaHAapTa
OCHOBHOr0 06Lero 06pa3oBaHms»;

3 nucbmoMm MuHUCTepCcTBa 06pa3oBaHust U Hayku Poccuiickoin ®eaepaumm ot 24.11.2011 Ne
M/-1552/03 «O6 ocHaLLeHMN 06pa30oBaTe/bHbIX YUPEXAEHNI YUeOHbIM 1 Y4eOHO-N1abopaToOpHbIM
06opyaoBaHMEM>;

4. npukazom MuHMCTepcTBa 06pa3oBaHns U Haykn MypmaHckor obnacti ot 08.07.2014 Ne
1429 «O peanusauymn Komnnekca MeponpusTUiAi No MNOAroTOBKe K BBeAeHMIO deaepasibHOro
rocylapCTBEHHOro  06pa3oBaTeNbHOr0  CTaHAapTa  cpegHero  obuwlero  obpasoBaHus B
06Le06pa3oBaTe/IbHbIX OpraHM3aumsax MypmMaHcKoin obnactu Ha 2014-215 rofbl»

5 HOBOW (hefepanbHON 06pa3oBaTeNlbHON MPOrpaMmmbl OCHOBHOMO 06LLEro 06pa3oBaHus
Mprkas MwuHuCTepcTBa npoceelleHns Poccuidckort Pepepaumm ot 18.05.2023 Ne 370 «O6
YyTBEPXAEHUN (efepanbHON 06pa3oBaTe/lbHOM MNPOrpaMmMbl OCHOBHOIO 06LLEr0 06pa3oBaHMs»
(3apeructpuposaH 12.07.2023 Ne 74223)

6. pabouei NnporpaMmbl BOCMMUTaHUS

Paboyas nporpamma BbINOHSAET 4Be OCHOBHbIE (DYHKLIMN:

VH(hopmauMoHHO-MeToAMYeCcKas PYHKUMSA NO3BOJISIET BCEM YYaCTHWKaM 06pa3oBaTe/lbHOro
npouecca nONyYUTb MNPeACTaBfeHWE O UensX, CodepXaHwuu, o6Leid cTpaterum obydeHus,
BOCMUTAHWSA W Pa3BUTUA YUaLLMXCS CPefCcTBaMK JaHHOro y4ebHOro npeameTa.

OpraHu3auoHHO-MNaHupyoWwas MyHKUMS npegycMaTpuBaeT BblAeneHre 3TarnoB 00yyeHus,
CTPYKTYpPVpOBaHMe y4ebHOro Martepuasia, OnpefenieHne ero KONMYEeCTBEHHbIX UM KayeCTBEHHbIX
XapaKTePUCTUK Ha KaKAOM M3 3TanoB, B TOM 4uCle A1 COAepXXaTe/lbHOro HarosHeHWs
MPOMEXXYTOUHOW aTTecTalum yyaLLmXcs.

OCHOBHbIMK MPOGNEMaMU XUMUM  ABMSAKOTCA M3Y4YeHUe COCTaBa WM CTPOEHUS BELLECTB,
3aBMCUMOCTM MX CBOWCTB OT CTPOEHWS, KOHCTPYMpPOBaHMe BELLECTB C 3afaHHbIMW CBOMCTBaMM,
nccnefoBaHne 3aKOHOMEPHOCTEA XMMUYECKUX NPEBPALLEHUA 1 NyTel YrpaBneHus UMU B LENSX
MOSTlyYeHUs BELLECTB, MaTepuanoB, 3Hepruun. [o3ToMy, Kak Obl HW pasMyanncb aBTOPCKUE
nporpaMMmbl U y4ebHMKM NO ry6rHe TPaKTOBKM M3yYaeMbIX BOMPOCOB, UX y4YebHOe cofepyxaHue
[OMKHO 6a3npoBaTbCAd Ha COAepXXaHUM MPUMEPHONM NporpamMMbl, KOTOPOe CTPYKTYpMPOBaHO Mo
Wwect Gnokam: MeTofbl MO3HAHUA BELECTB W XUMUYECKUX SABMEHUN. OKCMepuMeHTa/lbHble
OCHOBbI XMMMWK; BelecTBo; XMMUYecKas peakums; nemMeHTapHble OCHOBbl HeopraHW4ecKoin
Xvmuu; TlepBoHaYa/lbHble MpeAcTaBfieHNss 06 OpraHMYeckuX BellecTBax; XUMUA W XKU3Hb.
CopepxxaHve 3TMX y4ebHbIX 6/10KOB B aBTOPCKMX MporpammMax MOXET CTPYKTypupoBaTthbCsA Mo
TemMaM W LeTam3npoBaThCA C YYETOM aBTOPCKUX KOHLEMUWIA, HO AO/MKHO 6blTb HampaBneHO Ha
[OCTVKEHME Lieneit XMMUYecKoro obpasoBaHms.

Lenn
-(DOPMUPOBaHME  WHTENNIEKTYa/IbHO  PasBUTOM  JIMYHOCTW, TOTOBOM K  CamMo0b6pa3oBaHuio,
COTPYAHNYECTBY, CAMOCTOSTE/IbHOMY MPUHATUIO PeLLEeHWiA, CNOCO6HOW afanTupoBaTbCcs K 6bICTPO
MEHSIIOLLMMCS YC/TOBUSAM YKU3HMU;

-HanpaBNeHHOCTb 00YYEHUsI Ha CUCTEMATMYUYECKOE NPMOOBLLEHNE 0OYUaOLLMXCS K CaMOCTOATE/IbHOW
Nno3HaBaTe/lbHON [eATeNIbHOCTW, Hay4YHbIM MeToAaM MO3HaHWs, (DOPMUPYHOLLMM MOTUBALMIO U
pasBUTUE CMOCOOHOCTEN K XMUW;

-06ecneyeHmne ycnoBuiA, CNoco6CTBYIOLLMX NPUOBPETEHMIO 06YUaOLLMMICS OMbITa pa3HO0OPa3HOM
[eATeNIbHOCTM, MO3HaHMA W CamMOMO3HaHWUA, K/OYEBbIX HAaBbIKOB (K/THOUEBbLIX KOMMETEHLWI),
VMEIOLLIMX YHMBEPCANbHOE 3HAUEHWE 415 Pa3IMYHbIX BUAOB AEATENbHOCTHY;

-hopmmpoBaHne 06LLEN (PYHKLMOHANbHOW N eCTECTBEHHO-HAaY4YHOW FPamMOTHOCTM, B TOM 4ucClie
YMEHWIN 0OBACHATb WU OLEHMBaTb SBMEHWUS OKPY)KAlOLIEro Mupa, WCMOMb3ys 3HaHUS W OMbIT,
MOJTyYeHHble NPU U3YHEHUN XUMUW, NPUMEHATL UX NPY PeLleHnK NPobieM B NOBCELHEBHOM YXN3HN
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U TPYIOBOH HEATENbHOCTH, (OPMHUPOBAHHME y OOYHAIOLIMXCS T'YMAHUCTHUECKHUX OTHOLICHUH,
MOHMMAHHS LEHHOCTH XWUMHYECKUX 3HAHUH Ui BBIPAOOTKU 3KOJIOTHUECKH IIeJIECO00Pa3HOro
NOBENCHUS B OBITY M TPYAOBOW JEITEIBHOCTH B LEJISIX COXPAaHEHHs CBOETrO 3/I0POBbS U
OKpPY>KaroIlled NPUPOIHOMN CPEbL,
-pa3BUTHE MOTHUBAIMH K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO W CaMOBOCIIMTAHUIO HA
OCHOBE YCBOEHHUS 00IIeUeIOBEUECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY mpoduiist u
HAIPaBJIEHHOCTH aJbHEHIEro 0Oy4eHus.
O0was xapakTepucTHKa y4eOHOro npeaMeTa XuMHs
B cootBerctBuM ¢ @emepanbHBIM TOCYOApCTBEHHBIM OOpa30OBaTENbHBIM CTaHAAPTOM OCHOBHOI'O
obmero o0pa3oBaHMs ydalluecs IOJUKHBI OBJIAAETh TAKUMH TO3HABATENBbHBIMU Y4€OHBIMU
IeHCTBUSAMH, KaK yMeHHe (popMyTupoBarh npodieMy U THIOTe3y, CTABUTh LENIH U 3a/1a4H, CTPOHUTD
IUIaHbl JOCTHIKEHUS Lieieil U pellieHUs] OCTABIEHHBIX 3a/1ad, MPOBOAMTH SKCIIEPUMEHT U Ha €ro
OCHOBE JIeJ1aTh BbIBOJbl U YMO3AKIKOUEHHs], MPEACTaBIATh UX U OTCTauBaTh CBOK TOUKY 3PEHUS.
Kpowme Toro, yuaiuecsi AODKHBI OBJIaJETh NPUEMaMH, CBS3aHHBIMU C ONpEIeNeHHEM MOHSITHM:
OrpaHUYMBaTh UX, OMHUCBHIBATb, XapaKTepu30BaTb U cpaBHUBaTh. ClienOBaTENbHO, NMPU U3YyUEHUU
XUMHH B OCHOBHOM ILIIKOJIE yUAIIUECs! JOJDKHBI OBJIAIETh YUEOHBIMH ACHCTBUSIMH, TTO3BOJISTIOLIIMHE
UM JIOCTHYb JIMYHOCTHBIX, MPEIMETHBIX W METaNpeIMEeTHBIX O0pa30BaTENbHBIX PE3YJIbTATOB.
OcobenHocTn coneprkaHust OOY4eHHsT XMMHUHW B OCHOBHOM HIKOJiE OOYCJIOBJIEHBI CIIELU(PUKON
XUMHHM KaK HayKM M TIOCTaBJIeHHbIMH 3amadamu. OCHOBHBIMH NpOOJIeMaMU XHMHUHU SIBIISTFOTCS
U3y4Ye€HHE COCTaBa U CTPOEHMs BELIECTB, 3aBUCUMOCTH HUX CBOHCTB OT CTPOEHHS, MOJy4YeHUE
BELIECTB C 3aJaHHBIMU CBOWCTBAMH, UCCIICIOBAHHE 3aKOHOMEPHOCTEM XUMHUYECKUX DPEAKLHUNA H
NyTel ynpaBeHHs] MU B LIEJSIX MTOJyUeHHUs BELIEeCTB, MaTepPUaIOB, SHEPTUU.
[Ipennmaraemoe mocoOue MO XUMHH PACKpPbIBAET BKJIAA Y4eOHOrO mpenMeTa B JTOCTIDKEHHE Lieeh
OCHOBHOT'O 001ero o0pa3zoBaHus U ONpPEIeIsieT BaXKHEHIIINE COepKaTeIbHbIE IMHIN MTPEIMETa!

e «BEINECTBO» — 3HAHHME O COCTABE M CTPOSHHH BELIECTB, X CBOHCTBAX M OMOIIOTHYECKOM

3HAYEHUHY,;
e «XUMMUECKas peaklMs» — 3HaHHE O MPEBPALICHMSIX OAHMX BELIECTB B APYTUe, YCIOBHSX
NPOTEKAHMS TAKUX MPEBPALICHUH U CIIOcCO0aX yIPaBICHUS PEAKLIUSIMU,

* (IPUMECHCHHUEC BCHICCTB» — 3HAHUEC H OIIbIT 0e30IacHOro O6paH.IeHI/I$I C BEIIECCTBaAMU,
MaTepHajIaMu U npouecccamMmu, HGO6XOI[I/IMBIMI/I B 6bITy " Ha MMPOU3BOACTBE,
® (A3bIK XUMHHU» — OICPUPOBAHUEC CUCTEMOM BaXKHEUINNX XUMHUYECKUX HOH;ITHfI, 3HaHHEC

XUMHYECKOW HOMEHKJIATYpBI, T.€. UX Ha3BaHUS (B TOM YHCII€ W TPUBUAJIBHBIC), BIAICHHUE
XUMHYECKONW CHMBOJHMKON (XUMHUECKUMH (DOpMyJIaMH M YPaBHEHHUSIMHU), a TAKXKe MPaBHIIA
nepeBonia MHGOPMALIH C €CTECTBEHHOT'O SI3bIKA Ha SI3bIK XMMUHU M 0OPaTHO.
ITockoMbKY OCHOBHBIE COMEpPIKAaTEIbHBIE JIMHUH LIKOJIBHOTO Kypca XUMHH TECHO IeperieTeHsl. B
IporpaMMe COAep KaHue MPEICTABICHO HE 110 JIMHUSM, a 110 pa3aeiiaMm.
3HaYNTENPHOE MECTO B COMEPXKAHMU Kypca OTBOOUTCS XHMHYECKOMY »sKcnepumenty. OH
No3BOJIsIET COPMHUPOBATH Yy YUALIMXCS CIELUUANbHBIE TPEAMETHbIE YMeHHs padoTath ¢
XUMHYECKUMH BELIECTBAMH, BBITOJHSITH MTPOCTHIE XUMUYECKHE OITBITHI, HAYYUTh UX O€30MacHOMY U
SKOJIOTUYECKH IPAaMOTHOMY OOPAIEHHIO C BEIECTBAMH B OBITY U Ha IPON3BOJICTBE.
[IpakTHueckue pabOTHI CrPYNIIUPOBAHBI B OJIOKH — XUMHYECKHE MPAKTUKYMBI, KOTOPBIE CIyXKaT
HE TOJIbKO CPEICTBOM 3aKpPEIUICHHWS YMEHMH W HaBBIKOB, HO M KOHTPOJS KadecTBa WX
copmupoBanHocTH. [lo CBOEMY YCMOTPEHHIO, a TaKKe HMCXOAs, M3 BO3MOXKHOCTEH LIKOJIBHOTO
Ka0MHeTa XUMHH, YYUTENb MOXET HM3MEHHUTb U CTPYKTYpYy NPEACTaBICHHOTO B IPOrpaMMme
NPaKTUKyMa, HampuMep, YBEJIWYUTh YHCIO JadopaTopHbIX padoOT 3a CUeT COKpaIleHUs
JE€MOHCTpALU.
OTO BO3MOXKHO TpU HEOOJBINOW HAMOJHIEMOCTH KJACCOB B CEJIbCKUX IIKOJAX, OCOOEHHO
MaJIOKOMIUTEKTHBIX.
I'maBHOE OTIMUME TpeaaraeMol MPOTrpaMMBbl 3aKJIIOYAETCA B JBYKPATHOM YBEIIMUEHUH BPEMEHH,
OTBEIEHHOTO Ha H3ydeHue pasznena «MHorooOpasue BemecTB». DTO CBSI3aHO CO CTPEMIICHHEM
aBTOPOB OCHOBATEJBHO OTPabOTaTh BaXKHEWIIHE TEOPETUYECKHE TOJOKEHUS Kypca XHUMHHU
OCHOBHOH IIKOJBI Ha Oorarom (pakTOJOrHYECKOM MaTepHajie XUMHUHU 3JIEMEHTOB U 00pa30BaHHBIX
MU BELIECTB.
MecTto yueOHOro npeamMera B yueOHOM IJiaHe



B mpouecce ocBoeHusi mporpaMMbl Kypca XUMHH JJIi OCHOBHOM IIKOJIBI YYaIHECs] OBJACBAIOT
YMEHHUSIMH CTaBUTh BOIIPOCHI, HAOMIO1AaTh, OOBSICHSITh, KIIACCU(ULIUPOBATh, CPABHUBATD, IPOBOANTH
SKCMEPUMEHT U MHTEPIPETHUPOBATH BHIBOIBI HA €r0 OCHOBE, ONMPEAENATh UCTOUYHUKH XUMUYECKOMN
WH(POpPMALIUK, MOJIYYaTh U AHAIU3UPOBATH €€, a TaKXKe FOTOBUTh HAa ATOH OCHOBE COOCTBEHHBIN
WH(POPMALIMOHHBIN TPOAYKT, MPE3EHTOBATH €r0 M BECTH AUCKYCCHIO.
[Iporpamma Kypca XUMHUU JUIsi OCHOBHOW INKOJBI pa3padaThiBaliaCh ¢ Y4ETOM MEPBOHAYAIBHBIX
MPENCTABICHNUH, TOJYUYCHHBIX YYalIUMHUCA B HAYaJIbHOM IIKOJICE MPU M3YUYEHUU OKPYIKAIOLIETO
mupa. [Ipennaraemasi mporpamMma, XOTs U HOCUT OOIIEKYJBTYPHBIN XapakTep U HE CTABUT 3a/a4y
po)eCCUOHANILHOW TOATOTOBKM VYAIUXCS, TEM HE MEHee, TO3BOJISIET UM OMPENSTUThCS C
BbIOOpOM npoduiist 0Oy4yeHus B crapiieii mkoje. B nmporpaMMe npeaycMOTPEHO pe3epBHOE Bpems,
TaK KaK peajbHasi MPOAOJIKUTEIPHOCTh Y4eOHOT0 TO/1a BCeria OKa3bIBAETCSl MEHBIIIE HOPMAaTUBHOM.
B cBsi3u ¢ mepexogoM OCHOBHOW MIKOJBI Ha Takywl (opmy utorosoil arrecraumu, kak [MA, B
Kypce MpeayCMOTPEHO BpeMs Ha MOATOTOBKY K HEH.
YuebHoe copep:kaHne Kypca XUMUHU BKITFOYAET:
Xumust. 8 kiacc. 684, 29 B HEJENIO
Xumust. 9 knacc. 68 4, 29 B HEZIENIO
IleHHOCTHBIE OPHEHTHPBI COAEP:KAHUS Y1eOHOr0 MpeaMeTa XuMHs
IleHHOCTHBIC OPUEHTHUPHI KYpca XMMUU B OCHOBHOMH IIKOJIE OMPENeSIFOTCS Cenn( UKol XUMUN Kak
Hayku. [TOHSTHE «IIEHHOCTU» BKJIFOYAET €OUHCTBO OOBEKTHBHOIO (CaM OOBEKT) U CyOBEKTUBHOIO
(otHOMIEHNE CcyOBeKTa K OOBEKTY), MO3TOMY B KAa4eCTBE I[EHHOCTHBIX OPHEHTHPOB XHUMHYECKOTO
o0pa3oBaHUsT BBICTYNAIOT OOBEKTHI, U3ydaeMble B KypCe€ XHMHH, K KOTOPOMY y OOYYarOIIMUXCs
dopmupyeTcss LEHHOCTHOE OTHOLIeHHe. lIpu 3TOM Bemymyro poJib WIParOT IO3HABATENbHBIE
[IEHHOCTH, TaK KaK NAHHBIM y4eOHBIH TpeaMeT BXOAUT B TPYIIY MPEIMETOB MO3HABATEIBHOIO
LMKJIA, TJIaBHAsI LIEJTb KOTOPBIX 3aKJIFOYAETCS B U3YUEHUU MTPUPOIBL.
OcCHOBY MO3HABAaTENbHBIX LICHHOCTEN COCTABJISIIOT HAYUHBIE 3HAHUS, HAYYHbIC METOAbI TTO3HAHUSA, &
[IEHHOCTHbIE OpUEHTAlH, (OpMHUpPyeMble y OOYYAOIIMXCS B MPOLECCEe H3YUYCHUS XHUMHUH,
MIPOSIBJISTEOTCS:

e B MPU3HAHUH LICHHOCTH HAyYHOT'O 3HAHUS, €r0 MPAKTUUECKONW 3HAUUMOCTH, JOCTOBEPHOCTH,

e B LIEHHOCTH XMMHYECKHUX METOJOB HUCCIIEIOBAHMS )KUBOU U HEKUBOU MPUPOIBL,

e B MOHUMAHHUH CJIO)KHOCTH U MPOTHUBOPEYMBOCTH CAMOTO MPOLIECCa MO3HAHUS KaK U3BEYHOTO

ctpemiienus k Mctune.

B xadectBe 00BEKTOB IIeHHOCTEH Tpyaa W ObITa BBICTYNAIOT TBOPYECKAs CO3HMIATEIbHAS
JesITeIbHOCTD, 30POBBIA 00pa3 JKU3HH, a EHHOCTHBIE OPHUEHTAIMH COJEPKAHUS Kypca XUMHUU
MOTYT PacCMaTPUBATHLCS Kak (GOpMHUpPOBAHHE:

e  YBAXXUTEJIHHOTO OTHOLICHHS K CO3UAATEIbHOM, TBOPUECKOHN NESITENbHOCTH,

e TIOHMMaHUS HEOOXOIMMOCTH 340POBOro 00pas3a KH3HHY,

e mnoTpedHOCTH B O€3yCIOBHOM BBIMOJIHEHUH MTPABHII O€30MACHOTO MUCTIOJIb30BAHMSI BELIECTB B

MOBCETHEBHOM KU3HU,

e  CO3HATEJIBHOTO BBIOOpA Oynyinel mpodheCCHOHATBHOM NesITeIbHOCTH.
Kypc xumum oOnagaer BO3MOMKHOCTSIMH Uit (DOPMHPOBAHHUS KOMMYHHUKATHBHBIX LIEHHOCTEH,
OCHOBY KOTOPBIX COCTABJISIIOT IPOLECC OOLIEHHs, rPaMOTHAs peyb, a LIEHHOCTHbIE OPUEHTALUU
HaIpaBJIEHbl HA BOCTIUTAHUE Y YUALTUXCS:

e TMPABUJIBLHOTO UCIOJB30BAHUS X UMUYECKON TEPMUHOJOTUU U CUMBOJIUKH,

e TOTPeOHOCTH BECTH AMAJIOT, BBICIYIIUBATH MHEHHE ONIIOHEHTA, YYaCTBOBATh B AUCKYCCHUHU,

e  CIOCOOHOCTH OTKPBITO BBIPAJKATh U APTYMEHTHPOBAHHO OTCTAMBATH CBOIO TOUKY 3PEHHUSI.
VYueOubiii npenmer «XuMHs», B COHAEPKAHUH KOTOPOrO BEAYIIUM KOMIIOHEHTOM SIBJISTIOTCS
HAYYHbIC 3HAHUS U HAYYHBIE METOABI TTO3HAHUS, MMO3BOJISIET HE TOJBKO (POPMHUPOBATH Y YUAIIUXCS
LEJOCTHYI0 KapTUHY MHPA, HO M MPOOYXKAATh Y HUX SMOIMOHAJIBHO-LICHHOCTHOE OTHOIICHUE K
U3y4aeMOMY MaTrepually, CO37aBaTh YCJIOBHS [1Jisi (DOPMUPOBAHUS CHUCTEMBI LIEHHOCTEH,
OTIPEAeINIIONIeH TOTOBHOCTD, BBIOMPAThH OINPENEICHHYIO HANPaBJIEHHOCTb NEWCTBUIA, NeCTBOBATH
OTpeAeNIeHHbIM 00pa30M; OIICHUBATh CBOU ASHCTBUS U NEWCTBUS APYTUX JIOIEH MO ONpeneIeHHBIM
LIEHHOCTHBIM KPUTEPUSIM.
OCHOBHBIM  Pe3yJIbTaTOM TIO3HABATEJILHOTO OTHOIIEHUSI K MHPY B KYJIbType SIBISETCS
YCTaHOBJICHHE CMBICIIA U 3HAYEHUS COACPKAHUSI OOBEKTOB W SIBJICHUN TPUPOnbl. TakuMm oOpasom,



no3HaBaTeNbHas (yHKUMs ydeOHOro mnpeamera «XHUMHS» 3aKJIOYAETCS B CIIOCOOHOCTH €ro
COZIepKaHUsI KOHLIEHTPHPOBATh B ce0e Kak 3HAHUS O BEIECTBAX M XMMHYECKUX SIBJICHUSX, TaK U
NO3HABAMENbHYBIE YEHHOCHIU:

OMHOULEHUSL K.

XUMHYECKIM 3HAHMSIM KakK OJHOMY M3 KOMIIOHEHTOB KYJBTYPbl 4YEJOBEKa Hapsiiy C
APYTUMH €CTECTBEHHOHAYYHBIMU 3HAHHUSIMU, €UHON Pa3BUBAIOLIEHCS CUCTEME,

OKpY’KaroIleMy MUpPY KaK MHUPY BEIIECTB M MPOUCXOASIIUX C HUMH SIBJICHUI;

MO3HABATENILHOW [ESTENbHOCTH (KaK TEOPETHUECKOW, TaK W HKCIEPUMEHTAJbHOH) Kak
WUCTOYHMKY 3HAHUM,

HOHUMAQHUSL:

OOBEKTMBHOCTH W JOCTOBEPHOCTH 3HAHMH O BELIECTBAX M TNPOHUCXOMALINX C HUMH
SIBJICHUSIX;

CJIO)KHOCTH M OECKOHEUHOCTH Mpolecca MO3HaHUS (Ha NMpUMepe HCTOPUU XHUMHYECKHX
OTKPBITU);

TEeWCTBUSL 3aKOHOB MPHUPOIbI U HEOOXOAMMOCTH HX y4deTa BO BCeX cepax HesTeNbHOCTH
YeJIOBEKa;

3HAYEHUsT XUMHYECKUX 3HAHUH M peuleHus rIoOajbHBIX MPOOJEM UelOBeYecTBa
(oHEpreTUyecKol, ChIPBEBOW, TNPOJOBOJIBLCTBEHHOH, 370POBbS M AOJIOJETHS  YeJIOBEKa,
TEXHOJIOTUIECKHUX aBAPHH, TII00AIbHON SKOJIOTHH U JIp.);

BAKHOCTU HAayYHBIX METONOB IMO3HAHMs (HAONIONEHUs, MOIAEIUPOBAHUS, HKCIEPUMEHTa U
Ip.) MUpa BELIECTB U PEAKIINH.

Pacimpenne cdep yenmoBeueckoil AEATENBHOCTH B COBPEMEHHOM COLIMyME HEM30€KHO
BJeUeT 3a coOoll HeoOXOOMMOCTh (POPMHPOBAHHUS Y YyHAIUXCA KyJIbTYpPHl TpyAa U OblTa TpU
U3y4YeHUH JIOOOro  y4eOHOro  mpeaMera, KOTOpPOe€  HEBO3MOXKHO  0e3  BKITIOUEHHS
COOTBETCTBYIOLIHX YyeHHOCmeEl mpyoa u Osima B conep:kaHue yueOHOro npenmMera « XUMHUsy:

OMHOULEHUSL K.

TPYAOBOH  OESITENBPHOCTH KAaK €CTeCTBEHHOM (PH3MYECKOW U WHTEJUIEKTYaJbHOMN
noTpeOHOCTH;

TPYAY KaK TBOPUECKOH AEATEIBHOCTH, TIO3BOJIIIOLIEH TPUMEHSTh 3HAHUS Ha MTPAKTHKE;

HOHUMAHUSL HeOOXOOUMOCIU .

yueTa OTKPBITBIX M W3YYEHHBIX 3aKOHOMEPHOCTEH, CBENEHHH O BellecTBaX M HX
NPEBPALIEHHUSX B TPYAOBOH NESITEIbHOCTH;

MOJTHOW peanu3auuu (U3MUECKUX M YMCTBEHHBIX BO3MOXKHOCTEH, 3HAHUWH, yMEHH,
CHOCOOHOCTEH MPH BHIMOJIHEHUH KOHKPETHOTO BU/IA TPYIOBON EATENbHOCTH,

COXpaHEHHs M TIOAAEpPKaHUs COOCTBEHHOTO 3[IOPOBbS M 3IO0POBbS OKPY)KAKOILINX, B TOM
YHCIie MUTAHUA C YIETOM COCTaBa M HHEPTETUYECKON LIEHHOCTH MULIH,

coOmoeHnst mpaBul OE30MaCHOrO UCIOJIBb30BAHUS BEINECTB (JIEKAPCTBEHHBIX MPENapaTos,
cpeacTB ObITOBOHM XWMHH, MECTULHIOB, TOPIOYE-CMA30UHbIX MATEPHANIOB U Ip.) B MOBCEIHEBHON
KU3HH,

OCO3HAHMS JOCTH)KEHUS JINYHOTO yCIexa B TPYAOBOU AEATENBHOCTH 32 CHET COOCTBEHHOM
KOMIIETEHTHOCTH B COOTBETCTBUU C COLMAIBHBIMH CTAHAAPTAMH U MOCIENYIOIUM COLHAIbHBIM
onoOpeHHeM MAOCTIDKEHHH HayKd XUMHH M XHMHYECKOrO [MPOU3BOJACTBA UL PA3BUTHUS
COBPEMEHHOT0 O0IIEeCTBA.

OneIT >MOLMOHATIBHO-IIEHHOCTHBIX OTHOIIEHUH, KOTOPBIA yd4alquecs: MOJNy4YarT IpH
U3yUYEHHH Kypca XUMHH B OCHOBHOH MIKOJIE, CIIOCOOCTBYET BBICTPAUBAHHIO UMM CBOEH JKU3HEHHON
MO3HLINH.

Conepsxanne yueOHOro npeaMera BKIFYaeT COBOKYITHOCTb HPABCHBEHHbIX YeHHOCME!:

OMHOULEHUSL K

cebe (oco3HaHMe COOCTBEHHOTO JIOCTOMHCTBA, YYBCTBO OOINECTBEHHOrO JOJTa,
IUCIHUIUTMHUPOBAHHOCTh, YECTHOCTh U TPABAMBOCTb, MPOCTOTA U CKPOMHOCTb, HETEPIUMOCTDH K
HECTIPaBEIMBOCTH, IPU3HAHNE HEOOXOAMMOCTH CAMOCOBEPILEHCTBOBAHMS);

OpyruM  JroAsiM  (TYMaHM3M, B3aUMHOE YBaXXEHHE MEXKAY JIOAbMH, TOBAapPHUINECKas
B3aUMOIIOMOIIb W TPeOOBATEIBHOCTh, KOJUIGKTUBM3M, 3a00Ta O MAPYrHUX JIOMSX, AKTHBHOE



pearupoBaHne Ha COOBITHS (heAepaNbHOrO, PErHOHANBHOrO, MYHULMIAIBHOIO  YPOBHEH,
BBINOJIHEHHE OOIIECTBEHHBIX MMOPYUYESHUI),

cBoeMy Tpyay (moOpocoBecTHOE, OTBETCTBEHHOE MCIIOJHEHHE CBOMX TPYIOBBIX U YUEOHBIX
00s13aHHOCTEH, pa3BUTHE TBOPUECKHUX HAdaj B TPYAOBOH NESTEIBHOCTH, NMPU3HAHUE BAKHOCTHU
CBOETO TPyJa M Pe3yJIbTATOB TPYAA APYTUX JHOACH);

npupone (OepexHOe OTHOLIEHHWE K €€ OOraTcTBy, HETePHNUMOCTb K HapyIIEHHSIM
SKOJIOTUYECKHX HOPM U TpeOOBaHMIA, SKOJOTUYECKH TPAMOTHOE OTHOIIEHHE K COXPaHEHHIO
rugpocdeprl, atMocdepsl, MOUYBBEL, OHOC(hEpBI, UYEIOBEYECKOrO OPraHM3Ma; OLEHKa JeHCTBUS
BOIMPEKH 3aKOHAM IPUPOJBI, MPUBOASILAS K BOSHUKHOBEHHIO INIOOATBHBIX MPOOJIEM),

HOHUMAHUSL HEOOXOOUMOCTI:

YBKUTEJIbHOTO OTHOLICHUS! K JOCTIDKEHHSIM OTEUECTBEHHON HayKH, MCCIENOBATEIbCKON
IESITEIbHOCTH POCCHICKUX YYEHBIX XUMHUKOB (TATPUOTUUECKHE YyBCTBA).

OO6pasoBaHue mpeacTaBaeHui, GOpMHPOBAHUE MOHATUH B OOYUEHHH XUMHUH MTPOUCKOIUT B
nporecce KOMMYHHUKALIUU C MCTIOJIb30BAHIEM HE TOJIBKO €CTECTBEHHOTO SI3bIKA, HO M XUMHUYECKHX
3HAKOB, (POPMYJI, yPABHEHUI XMMUYECKIX PeaKLUi, 0O03HAYAIOLINX 3TH BEIIECTBA U SIBJICHUS, T. €.
XUMHYECKOro  si3blka. Takum oOpa3om, yueOHbIH mnpenmer <KXuMHUS>> uMeer OoJbIuue
BO3MOYKHOCTH JUIs1 (POPMHUPOBAHMS Y YUAILUXCS KOMMYHUKAMUBHBIX UEHHOCHIEIL:

He2amu6H020 OMHOULEHUSL K

HApPYLUICHUIO HOPM sI3bIKa (€CTECTBEHHOTO W XHUMHYECKOTO) B PAa3HbIX HCTOYHHKAX
uHpopmauuu (ureparypa, CMU, UuTeprer);

3aCOPEHUIO peuH;

HOHUMAHUSL HEOOXOOUMOCI:

NPUHSATHS Pa3JINIHBIX CPEACTB U MPHUEMOB KOMMY HUKAIIHY,

NOJIy4eHHUsI HH(POPMALIUU U3 Pa3IMIHBIX UCTOYHUKOB,

apTryMEHTUPOBAHHON, KPUTUYECKOH OLEHKH HH(QOPMALMH, MOJYYEHHOH H3 pa3IUYHBIX
HCTOYHUKOB,;

coo0IIeHNsT TOYHOH U JOCTOBEPHOH NH(pOpMALHH,

SICHOCTH, AOCTYIMHOCTH, JIOTHYHOCTH B 3aBHCHMOCTH OT LE€JIH, MOJHOTBHI HJIM KPATKOCTH
U3JI0KEeHUsI HHPOpMaLny,

CTPEMIIEHHSI TTOHATb CMBICJI OOPAIIEHHOH K 4eNOBeKy pedH (YCTHOH U MUCbMEHHOM);

BEICHUS JHajora /Uil BbIIBJICHUS pPa3sHBIX TOYEK 3pEHHs Ha pPacCMaTPHUBAEMYIO
UHQOPMALIMIO, BBIPAKEHUS JIMYHBIX OIEHOK U CYXXIEHHUH, TNPHHATHS BbIBOAA, KOTOPBIH
dopmupyeTcs B mpoLecce KOMMYHUKALUH;

NPEObsSBICHUS ~ CBUAETENLCTB  CBOGH  KOMIIETEHTHOCTH M KBAJIU(UKALUH 10
paccMaTpuBaEMOMY BOIIPOCY;

YBKEHUS], TPUHATHS, MOANEPKKU CYLIECTBYIOIIMX TPAagUIMA M OOIMUX HOPM sI3BIKA
(ecTeCTBEHHOTO U XUMHYECKOT0);

CTPEMJIEHHs] TOBOPHUTb, HWCIONB3ysl H3ydaeMble XHMHUYECKHE TEPMHHBI M IIOHSTHS,
HOMEHKJIATypy HEOPTaHUYECKHX U OPTraHUYECKUX BEINECTB, CHMBOJIBI, (DOPMYJIbI, MOJIEKYJISIPHBIE
MOHHBIC YPABHEHUS PEAKLIUH.

Jna  ¢opMupoBaHUs IyXOBHOH JIMYHOCTH TIPEXKIE BCEro HEOOXOIUMO pa3BHUBATH
3CTETUYECKOE OTHOIICHHE 4YeJNOBeKa K MeHCTBUTENBbHOCTH, TBOPYECTBO M COTBOPUECTBO IPH
BOCTIPUSITUN 3CTETUYECKHUX SIBICHHH, KOTOPBIMH B KypC€ XHMHH MOTYT CIYXKHTb. IPHPOJA
(MMHEpanbl), HM3IENHs, W3rOTaBIMBAEMBbIE YEJOBEKOM M3 PA3JUYHBIX BEIIECTB M MaTepPHAJIOB
(foBeNMpHBIE YKpAIIEHUs, MAMSITHUKH apXUTEKTYphl M T. A.). XHUMHA TO3BOJSIET TaKXKe
(dbopMupoBaTh MOTPEOHOCTH

YeJIOBEKa B KPACcOTE U IEATENLHOCTH 110 3aKOHAM KPacoThl, T. €.

acmemuyecKue YeHHoOCmu

HO3UMUGHOE YYECMBEHHO-Y/eHHOCHHOE OMHOULEHUE K.

OKpY>KaroIieMy MHpY (KpacoTa, COBEPLICHCTBO M TaPMOHHUS OKpPYKArOLIeW NPUPONbI H
KOCMOCA B LIEJIOM),

NPUPOAHOMY MUPY BEINECTB M MX MPEBPAILEHHI HE TOJbKO C TOUKH 3PEHUs OTpeOuTens, a
KaK K UCTOYHHUKY MPEKPACHOTO, TAPMOHMYHOTO, KPACUBOTO, MOTYHHSIOIIETOCS 3aKOHOMEPHOCTSIM,
MPONOPIHOHAIBHOTO (Ha MPUMepe B3aNMOCBSI3U CTPOCHUS M CBOMCTB aTOMOB U BEILECTB);



BBIMTOJIHEHUIO y4eOHBIX 3a7a4 Kak K TPOLECCY, JOCTABIBIIOLIEMY 3CTETHYECKOe
yIIOBOJIECTBHE (KPACHBOE, M3SIIIHOE PELICHHWE WM OKA3aTeNbCTBO, MPOCTOTA, B OCHOBE KOTOPOM
JIEKUT TAPMOHUS),

nonumane HeobXxo0UMoCH:

n300paKeHUss HWCTHHBI, HAyYHbIX 3HAaHUW B YYyBCTBEHHOW ¢opme (Hampumep, B
NPOM3BENCHUSIX HCKYCCTBA, TOCBSIIEHHBIX HAyYHBIM OTKPBITHUSM, YYEHBIM, BEINECTBAM H HX
NPEBPALICHUSM),

NPUHSATHS ~ TPAarMYeCKOro Kak JApamMaTtudeckod  (QopMbl  BBIpaXKEHUS  KOH(IUKTA
HETPUMHUPHUMBIX TPOTHUBOIOJIIOKHOCTEH, MX CTOJKHOBEHUs (HAa NMPUMEpPE BBIMAFOIINXCS HAyYHBIX
OTKPBITUH, KOH(IMKTA UyBCTBA U 1OJITa, OOIIECTBA W JJMYHOCTH, PEaJIbHOCTH U HIIeaa).

Taxkum oOpazom, coneprkaHne Kypca XUMHUH OCHOBHOH IIKOJIbI TIO3BOJISIET CPOPMHUPOBATE Y
yUAIINXCsl HE TOJBKO MO3HABATENIbHBIC LIGHHOCTH, HO M IPYT€ KOMITOHEHTBI CUCTEMBI LIEHHOCTEH:
TpyzAa u ObITa, KOMMyHHKATHBHBIE, HPABCTBEHHBIE, S3CTETHUECKHE.

JIMYHOCTHBIE PE3yIbTATHI OCBOEHHS MPOrPaMMbl OCHOBHOT'O 0011ero o6pa3oBaHus
IOCTHUTAIOTCS B X07e 00yUeHHUs] XUMUH B €AMHCTBE yUeOHOH M BOCTIUTATEbHON IEATEIbHOCTH B
COOTBETCTBUH C TPAAULIMOHHBIMHA POCCHICKUMU COLMOKYJIBTYPHBIMHU M JyXOBHO-HPaBCTBEHHBIMU
LIEHHOCTSIMU, IPUHSTHIMH B O0IIECTBE MPaBHJIAMU 1 HOPMaMH MOBEEHHS U CIIOCOOCTBYIOT
nporeccaM CaMOTIO3HAHMS, CAMOPA3BUTHUS U COLMANTM3ALNH 00yJaromuxcst. JINIHOCTHBIE
PE3YIBTATHI OTPAKAIOT TOTOBHOCTH OOYHAIOLIMXCS] PYKOBOJICTBOBATHCS CHCTEMON TTO3UTHBHBIX
LIEHHOCTHBIX OPHEHTALNH U paCIIUPEHNE ONBITA AESITEIbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YaACTH:
1) maTpruOTHYECKOr0 BOCIIUTAHUS: IEHHOCTHOIO OTHOIIEHHS! K OTE€YECTBEHHOMY KYJIBTYPHOMY,
UCTOPUYECKOMY U HAYyYHOMY HACJIEIHIO, TOHUMAHUS 3HAUEHHSI XUMUIECKOH HayKH B JKU3HU
COBPEMEHHOT0 001I1eCcTBa, CIIOCOOHOCTH BIIaIeTh JOCTOBEPHOH MH(OpMAIUeil O mepeaoBbIX
TOCTIKEHUSIX U OTKPBITHAX MHPOBOH U OT€YECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYUHBIX
3HaHUAX 00 yCTpoiicTBE MUpa 1 00IIeCTBa,;

2) rpa’kJaHCKOTO BOCITUTAHUS. NIPEACTABICHUSI O COLMAIBbHBIX HOPMaX U MPaBUIIax
MEKIIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
NOJIE3HOH, YUeOHOUCCIENOBATENLCKOM, TBOPUECKOHN U APYTHX BUAAX AESITEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOH COBMECTHOH NESITETbHOCTH ITPH BBIOJIHEHNH YUeOHBIX, TO3HABATEIBHBIX 3a71a4,
BBIMTOJIHEHUH XIMUYECKHIX SKCIIEPIMEHTOB, CO3JJaHIH y4eOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAaHHUIO M B3aMMOIIOMOIIH B MPOLIECCE 3TOH y4eOHO! eATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEJEHNE U TIOCTYIIKH CBOMX TOBAPHILEH C MO3UIIMU HPABCTBEHHBIX H MTPABOBBIX
HOPM C Y4ETOM OCO3HAHUS TIOCIIEACTBUN TOCTYITKOB,

3) EHHOCTH HAayYHOTO MO3HAHUS: MUPOBO33PEHUYECKHE TIPEACTABICHHUS O BEIECTBE U
XUMHYECKON PEeaKLIUH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
COCTABJISIFOLIME OCHOBY JJIs IOHUMaHMS CYLTHOCTH HAYYHOH KapTHUHBI MHUPA, MPEIACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHUTHS MPUPOJIBI, B3AUMOCBS3SIX YEJIOBEKA C MPUPOIHON CPenoH, O
POJIHM XMMHH B TIO3HAHUH 3THX 3aKOHOMEPHOCTEH; MO3HABATENbHbIE MOTHUBBI, HAIIPABJICHHBIC HA
MOJIy4€HHE HOBBIX 3HAHHMH 1O XMMHUH, HEOOXOTUMBIE J1s1 OOBbCHEHHS HAOJFOAa€MBbIX POLIECCOB U
SIBJIEHUH, TIO3HABATEIbHOW, HHPOPMALIMOHHON U YNTATEIBCKON KYJIBTYPBI, B TOM YHCJIE HABBIKOB
camocTtosiTensHoN DenepanbHas pabodast mporpamma | Xumust. 8—9 knaccel (6a30Bblil ypoBeHb) 16
paboThI ¢ y4eOHBIMU TEKCTAMH, CITPABOYHOM JIUTEPATYPOH, JOCTYTHBIMH TEXHUIECKIMHU
cpeacTBaMu HH()OPMALIMOHHBIX TEXHOJIOTUH; HHTEPEC K OOYUEHHIO U TIO3HAHUIO,
1r0003HATENBHOCTD, TOTOBHOCTD U CIIOCOOHOCTD K CAMOOOPa30BaHUIO, MPOSKTHOH U
HCCIIEIOBATEIBCKON AEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABIEHHOCTH U YPOBHS OOY4YeHHUs
B JIaJIbHEUIIIEM;

4) bopMupOBaHUS KYJIBTYPBI 3A0POBbS: OCO3HAHHE LIEHHOCTH JKH3HH, OTBETCTBEHHOTO
OTHOILIEHHS K CBOEMY 3/I0POBBIO, YCTAHOBKHU Ha 37J0POBBII 00pa3 KU3HU, OCO3HAHUE TTOCIEACTBUI
U HETIPUATHE BPEAHBIX NPUBbIUEK (YIOTPEOIEHHs aJIKOTOJIs, HAPKOTHUKOB, KYPEHUsI),
HEOOXOIMMOCTH COOJIFOACHNS TIPaBUII OE30MACHOCTH MPHU OOPALIEHUN ¢ XUMHYECKUMH BELIECTBAMHU
B OBITY M peasibHOH JKU3HU,

5) TPyAOBOrO BOCIIUTAHUS: HHTEPEC K MPAKTUIECKOMY H3YUEHHIO Ipodeccuii U Tpyaa
Pa3JIUYHOTO POJIa, YBAKEHUE K TPYAY U Pe3yIbTaTaM TPYAOBOH AESITEIbHOCTH, B TOM YHCIIE HA
OCHOBE MPUMEHEHHS ITPEIMETHBIX 3HAHHUH 10 XUMUH, OCO3HAHHBIN BBIOOP MHANBHAYAIBLHOM



TPAEKTOPUH MPOIOJKEHUST 00Pa30BaHMs C YIETOM JIMUHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K
XHUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, yenemH ol npodeccuoHaIbHON NesATeIbHOCTH
U pa3BUTHs HEOOXOAMMBIX YMEHHH, TOTOBHOCTb aIJallTHPOBATLCS B MPOJeCcCHOHATBHON cpere;

6) 5KOJOrHYECKOT0 BOCIIUTAHMSL. HKOJIOTHYECKH 1IeJIeCO00pa3HOe OTHOIIEHUE K MPUPOE
KaK UCTOYHUKY XKM3HHU Ha 3eMile, OCHOBE €€ CyIleCTBOBaHUS, IOHUMaHUe LIEHHOCTH 310POBOI0O U
6e3omacHoro obpasa KM3HU, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (pH3HUECKOMY H
NICUXHUYECKOMY 370POBBIO, OCO3HAHNE LIEHHOCTH COOJIFOACHNS MPaBHII O€30MacHOTO MOBEACHUS IPU
paborte C BelecTBaMy, a TAKXKe B CUTYaLHsIX, YTPOXKAIOLINX 3JOPOBBIO U )KU3HU JIFOEH;
CHOCOOHOCTH MPUMEHSTh 3HAHUS, TIOJTydaeMble IPU U3YYSHUN XUMUH, IJIS1 PEIIeHUs 3a/1a4,
CBSI3aHHBIX C OKPY>KaroLIeH MPUPOAHON Cpenom, ISl MOBBILIEHUS YPOBHS 3KOJOTHYECKON
KYJIbTYPBI, OCO3HAHUS TII00abHOIO XapaKkTepa SKOJIOTHIECKHUX MPOOJIeM U MyTeH UX PeLIeHHUs
MOCPEACTBOM METOAO0B XMMHUH, KOJIOTHYECKOIO MBILLJIEHHS], yMEHHsI PYKOBOJCTBOBATLCS UM B
MO3HABATEJbHONW, KOMMYHUKATUBHON U COLIMAJILHON MIPAKTHUKE.

B cocraBe MeTanpeaMeTHBIX pe3yJbTaTOB BRIAEISIOT 3HAYUMBIE 1JIs1 POPMHUPOBAHUS
MHUPOBO33PEHUs OOIEHAYYHbIE TOHATHUS (3aKOH, TEOPUS, MPUHLIUII, THIOTE3a, PaKT, CUCTEMA,
NpOIIeCC, SKCIIEPUMEHT U APYTOe. ), KOTOPbIE NCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YIEOHBIX
npeaMeTax U MO3BOJSIIOT HA OCHOBE 3HAHHH U3 3THUX MPEAMETOB (JOPMHUPOBATH NMPEACTABICHUE O
LIEJIOCTHOM HAy4YHOH KapTHHE MUPA,  YHUBEPCaJIbHbIE YUeOHbIE NelCTBUS (TIO3HABATENbHBIE,
KOMMYHHKATHBHBIE, PETYJSITHBHBIE), KOTOPBIE 00eCTIeYnBar0T (POPMUPOBAHIE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIAHUPOBAHHUIO M OCYIIECTBICHUIO YIeOHON AEATEIbHOCTH.

ITo3HaBaTenpHBIE YHHBEPCATBbHBIC YaeOHbIE NeHcTBUS ba3oBble nornueckue neiCcTBysA:
YMEHHS UCTIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBILLIJIEHHS] P OCBOEHUH 3HAHUM: pacKpbiBaTh
CMBICJI XUMUYECKHX ITOHITHH (BBIAENATh UX XapaKTEPHbIC MPU3HAKH, YCTAHABINBATD B3aUMOCBSI3b
C IPYT'HMH TOHSTHSIMH), UCTIONIB30BATh MOHATHS [Tl OOBSICHEHUS OTAEIbHBIX (DAKTOB U SIBJICHUH,
BBIOMPATh OCHOBAHUS M KPUTEPHUH ISl KIACCU(PUKALINHI XHMHYECKIX BEIECTB U XUMUYECKHUX
peakuii, yCTaHABIMBATb MPHYUHHO-CIIEICTBEHHBIE CBA3H MEXIY OOBEKTaMH U3yUEHUs], CTPOUTD
JIOTHYECKUE pacCyKAaeHHs (MHAYKTUBHBIE, TeAYKTUBHBIE, IO AHAJIOTHH), 1ENaTh BBIBOILI U
3aKJTFOUEHST, YMEHHE PUMEHATD B IIPOLIECCE MMO3HAHMS MOHATHS (ITPEIMETHBIE U
METaINpeIMETHBIE), CHMBOJINYECKHE (3HAKOBBIE) MOJIENH, HCIIOJIb3YEMbIE B XUMHH,
npeoOpa30BbIBATH MIMPOKO MPUMEHSIEMbIE B XMMUU MOAEIIbHBIE PEICTABIECHUS] — XUMUYECKUN
3HaK (CHMBOJ 3JIEMEHTA), XUMHUecKasi popMyJia U ypaBHEHHE XUMHYECKOH PEaKIy — IIPU
pewmeHnn y4eOHO-TT03HABATEIbHBIX 3371a4, C YUETOM 3THX MOJIENBbHBIX IPEICTABICHUH BBISBISTH U
XapaKTEePU30BaTh CYIIECTBEHHBIC TPU3HAKH U3y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U
XUMHYECKUX PEaKLUH, BBISIBIATH O0IINE 3aKOHOMEPHOCTH, MPUYNHHO-CIIEICTBEHHBIE CBSI3H U
IIPOTUBOPEUHS B U3yHaEMBIX MPOLECCAX U SIBJICHUSAX.

ba3oBble nccnenoBaTenbCKUE NEUCTBUSA YMEHUE UCIIONIBb30BATh TOCTABICHHBIE BOIIPOCHI B
Ka4eCTBE MHCTPYMEHTA MIO3HAHUS, a TAK)KE B KAUECTBE OCHOBBI AJIs1 (POPMHUPOBAHUS TUITOTE3HI 110
NPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMBIX CYKACHUN; TPUOOPETEHHE ONbITA MO MIAHUPOBAHHMIO,
OpTaHU3aLH U TIPOBENEHUIO YIEHUYECKUX SKCIIEPUMEHTOB, YMEHHE HaOII01aTh 32 XOIOM
npoIiecca, CaMOCTOATEIBHO MMPOTrHO3UPOBATE €T0 PE3yJIbTaT, GOpMyIHupoBaTh 0000MEHNS U
BBIBOBI [TO PE3YyJIbTaTaM POBEAEHHOIO OMbITA, UCCIEAOBAHUS, COCTABIIATL OTUET O MPOAECITAHHON
padore. Pabora ¢ nnpopmarnueii: yMeHre BbIONPATh, aHATU3UPOBATh U HHTEPIIPETHPOBATD
UH(POPMALIHUIO PA3TUYHBIX BUAOB U (POPM MPEACTABICHUS, ITOIyHAEMYIO U3 Pa3HBIX HCTOUHUKOB
(HayuHOMOMYJIAPHAS IUTEPATYyPa XUMHUIECKOTO COIEPIKAHMSL, CIIPABOYHBIE TIOCOOUS, PECyPChI
HHTepHeTa), KPUTHUECKU OLIEHUBATH MTPOTHBOPEUYHNBYIO U HEJOCTOBEPHYIO HH(POPMAIIHIO, YMEHNE
NPUMEHSTH Pa3JINYHBIE METOBI M 3AIPOCHI IIPU NIOUCKE U 0TOOpe HHPOpMALTUH U
COOTBETCTBYIOLINX JAHHBIX, HEOOXOAMMBIX /ISl BBIOJTHEHUS Y4€OHBIX U MO3HABATENbHBIX 3a/1a4
OTIPENEIEHHOrO THIA, TPHOOPETEHHE OMbITa B O0NACTH UCIIOIB30BAHUS HHYOPMAITMOHHO-
KOMMYHMKATHUBHBIX TEXHOJOTUH, OBJIaICHUE KYJIbTYPOH aKTUBHOTO UCIIOIb30BAHMSI Pa3IMUHbIX
MOUCKOBBIX CUCTEM, CAMOCTOSITENIbHO BEIOMPATH ONTHUMAIBHYIO (POPMY IPEACTABICHUS
UH(pOPMALUU 1 WUTIOCTPUPOBATh PeIlaeMble 3a/1a4H HECIOKHBIMU CXEMaMH, THarpaMMaMH,
apyrumu Gopmamu rpaduKu U UIX KOMOMHALMSAMY, YMEHHE UCTIOIBb30BATh M aHAIN3UPOBATH B
nporiecce yaeOHON 1 UCCIIeNOBATENbCKOM NeSITEbHOCTH HH(POPMALIHIO O BIUSTHUH



MPOMBIIIJIEHHOCTH, CEITbCKOTO XO3HCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY KaroIeH MPUPOIHOM
CpenbL.

KoMMyHuKaTHBHBIE YHHBEpCAIbHBIC YUeOHbIe AEHCTBUS. YMEHHUE 3a1aBaTh BONPOCHI (B
XoJe auanora u (M) TUCKYCCHH) TIO CYIIECTBY 00CyKnaeMol TeMbl, HOpMyTHPOBATH CBOU
NPEIJIOKEHHS] OTHOCUTEIIBHO BBITTOJHEHHUS TIPEAJIOKEHHOHN 3a1a4r; MPHUOOPETEHUE OMbITa
NPE3CHTAIMH PE3YJIbTATOB BBIMOJIHEHUS] XUMHUYECKOTO SKCIIEpUMeHTa (J1a00paTOPHOrO OIBITA,
nadopaTtopHOii paboThI 1O UCCIEAOBAHUIO CBOHCTB BELIECTB, YUEOHOTO MPOEKTA);
3aUHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMU MO3HABATEIBHON U UCCIIEN0BATENbCKON
AESITEIbHOCTH MPU PELICHUH BO3HUKAIOIIUX NMPOOJIeM Ha OCHOBE y4éTa OOIINUX HHTEPECOB U
COIJIaCOBaHUS MO3ULUH (00CyKeHus,, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBbD», KOOPIUHALIHS
COBMECTHBIX JCHCTBUH, ONpeNeIeHNe KPUTEPHUEB MO OLIEHKE Ka4eCTBa BBIMTOJHEHHOH padoThl U
npyrue);

PerynaruBHbIe yHUBEpCalbHbIE yUeOHbIE NEHCTBUSA. YMEHHE CAMOCTOSATEILHO ONPEAEIATh
LIEJIN IATENbHOCTH, IIJIAHUPOBATh, OCYIIECTBIIATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH
KOPPEKTHPOBATh CBOIO AEATEIBHOCTD, BEIOMpPATh Hanbojee 3peKTHBHBIE CTOCOOBI PeIIeHHS
yueOHBIX U MO3HABATENbHBIX 3a/1a4, CAMOCTOSITEIIbHO COCTABJISAT HITH KOPPEKTUPOBATH
MPEAJIOKEHHBIN AITOPUTM AEUCTBUN MTPU BBINOJHEHUHU 33JaHUH C y4ETOM MOJNYYEHUS] HOBBIX
3HaHUH 00 U3ydaeMbIX OOBEKTaX — BELIECTBAX U PEAKLUAX, OLIEHUBATH COOTBETCTBUE IMTOIYYEHHOTO
pe3yJibTaTa 3asiBJIEHHON LeJIH, YMEHHE HCIIOJIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHL, IIPeiaracMble
B YCJIOBMH 3aJaHUM.

B cocrase npenMeTHBIX Pe3yIbTaTOB [0 OCBOSHUIO 00S3aTENIbHOIO COAEepPIKaHuUs,
YCTaHOBJIEHHOTO JaHHOU (enepaibHON padodell mporpaMMoOil, BEIACISIIOT: OCBOCHHBIE
00y4aroIUMUCS HayYHbIE 3HAHMSI, YMEHUS U CIIOCOOBI AEHCTBUH, criennuyeckne At IPeAMETHON
o0yacti « XUMHUsT», BUIBI AEATEIBHOCTH IO TIOJIYYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETALNH,
npeoOpa30BaHUI0 U MPUMEHEHHIO B PA3JINYHBIX YIEOHBIX M HOBBIX CUTYAIIUSX.

K xoH1y o0y4enus B 8 kjacce mpeaMeTHBIC Pe3yJIbTaThl Ha 0a30BOM YPOBHE TOJIKHBI
OTpakaTh CHOPMHUPOBAHHOCTD y OOYHAIOLINXCS YMEHHIA: PACKPBIBATH CMBICI OCHOBHBIX
XUMHYECKUX TIOHSATHUI: aTOM, MOJIEKYJIa, XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIECTBO, CIOKHOE
BEIIIECTBO, CMECh (OAHOPOIHAS 1 HEOTHOPOHAS ), BAJIEHTHOCTh, OTHOCUTEINIbHASI AaTOMHAS U
MOJIEKYJISIpHAsI Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MacCOBast IO
XUMHYECKOTO 3JIEMEHTA B COEIMHEHNH, MOJISIPHBIA 00BEM, OKCHII, KHCIIOTa, OCHOBAHHE, COJIb,
3JIEKTPOOTPHUIATEIBHOCTb, CTETIEHb OKUCIICHUS, XUMHYECKas PEaKkyst, KJIaCCU(UKALIUS PEaKLHil:
peaKIMy COSANMHEHUS, PEaKIMH PA3JIOKEHHS, PEAKLIUU 3aMELIeHHs, PeaKIui 0OMeHa, HK30- U
SHAOTEPMHUUECKHE PEAKIUH, TETUIOBOH 3(h(HEKT peakunu, sapo aToMa, SJIEKTPOHHBIA CIOH aToMa,
aTOMHasi OpOUTaIb, PAIUYC aTOMa, XMMUYECKast CBSA3b, MOJISIPHAS M HEMOJSIPHAS KOBAJICHTHAS
CBSI3b, HOHHASI CBSA3b, HOH, KATHOH, aHHUOH, PAaCTBOP, MacCOBast IOJIsI BELIECTBA (TIPOLIEHTHAS
KOHIIEHTPALUS) B PACTBOPE; HIUTIOCTPHPOBATH B3aUMOCBS3b OCHOBHBIX XUMHYECKHX TIOHSATHHA U
NPUMEHSTH 3TH MTOHATHUS PU OMMHUCAHUH BELIECTB U UX MPEBPALIEHHI; HCTIOIB30BATh XUMHUECKYIO
CHUMBOJIMKY JIJIsl COCTaBJICHHsI (POPMYJT BEIIECTB U YPAaBHEHUN XUMHUUECKUX PEAKIINN; ONPeaeaTh
BAJICHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTEIIEHb OKUCIIEHUS 3JIEMEHTOB B
OMHAPHBIX COEAMHEHUSIX, PUHAIUICKHOCTh BELIECTB K ONMPENEIEHHOMY KJIACCY COETMHEHHH 110
bopmynaM, BUA XUMHYECKOH CBsI3U (KOBAJIEHTHAsI U HIOHHAS) B HEOPTAHMYECKUX COETHMHEHMSIX;
packpriBaTh cMbIch Ilepuoauueckoro 3akona /[ M. Menneneesa: 1eMOHCTpUPOBATh TOHUMAHUE
NEePUOTUIECKOI 3aBICUMOCTH CBOHCTB XUMHUYECKHIX 3JIEMEHTOB OT UX TOJIOXKEHUS B
ITepronnueckoli cuCTEMe, 3aKOHOB COXPaHEHHSI MACChI BEIECTB, MOCTOSTHCTBA COCTABA,
ATOMHOMOJIEKYJIIPHOTO YU€HUs, 3aKOHA ABOTaapo; ONMUCHIBATh M XapaKTePU30BaTh TAOJIHMUHYIO
dopmy Ilepruoauueckoil CHCTEMbI XUMHUYECKUX 3JIEMEHTOB: Pa3JINYaTh MOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnodouHast noarpymnmna (b-rpynmna)y, manbie u Oonblune nepruosl,
COOTHOCHTb OOO3HAaUEeHHsI, KOTOpbIe UMeroTCs B Tabmmue «Ilepronndeckast cucteMa XMMUYECKHX
sneMeHTOB .M. Menneneesa» ¢ YMCIOBBIMU XaPAKTEPUCTUKAMU CTPOECHHSI aTOMOB X UMUYECKHUX
3JIEMEHTOB (COCTaB U 3apsAx sipa, o0IIee YNCIIO SJIEKTPOHOB U PACTIPEIEIeHHE UX 110 SJIEKTPOHHBIM
CJIOSIM); KITACCU(PUIINPOBATh XUMUYECKHE 3JIEMEHTBI, HEOPTaHUUECKUE BEIECTBA, X MMUYECKHE
peakimu (TI0 YHUCITy U COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIUIOBOMY (P eKTy);
XapaKTepPHU30BaTh (OMUCHIBATE) OOLIIE XMMHUYECKIE CBOWCTBA BELIECTB PA3JINYHBIX KIACCOB,



MOATBEPKIask ONMMUCAHNE IPUMEPAMH MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIINX X MMUYECKHX
peakIuii; MPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX KaUY€CTBEHHOT'O COCTaBa,
BO3MOKHOCTH MPOTEKAHHS XUMHUYECKHUX MPEBPALICHUH B PA3JIMUHBIX YCIOBHSX, BBIUUCIISATD
OTHOCHTEJIbHYIO MOJIEKYJISIPHYIO 1 MOJIIPHYEO MaCChl BEIIECTB, MACCOBYIO JOJTI0 XUMHUYECKOTO
3JeMEHTa 1Mo (OpMyJie COeTUHEHHS], MACCOBYIO JIOJIFO BEIECTBA B PACTBOPE, MPOBOIUTD PACUETHI
M0 YPaBHEHUIO XUMUYECKOH peakIUH; MPUMEHATh OCHOBHBIE ONEPALINN MBICIUTEbHON
NEesITeIbHOCTH — aHAJIN3 U CHHTE3, CpaBHEHHE, 0000IeHNe, CHCTEMATH3aLNIO, KIIacCH(pUKaINIO,
BbISIBJIEHUE TPUYNHHOCJIEACTBEHHBIX CBS3€H — JUII U3yYEHUs CBOMCTB BEIIECTB U XUMHUECKUX
peakIuii, eCTECTBEHHO-HAYYHbIE METOIbI TO3HAHUS — HAOIOACHNE, U3MEPEHNE, MOJIEITMPOBAHUE,
SKCIIEPUMEHT (PeabHBII U MBICIIEHHBIN ), CIIENOBAaTh PABUIIAM MOJB30BAHNS XUMUYECKOH

NOCy 10 U 1abOpaTOPHBIM OOOPYAOBAHUEM, & TAKXKE MPaBUIIAaM OOpAIIEHHs C BEIIECTBAMH B
COOTBETCTBUH C HHCTPYKLIMSMH 10 BBITTOJHEHHIO JTA0OPATOPHBIX XUMHYECKUX OMBITOB IO
MOJTYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (BOJOPOAA U KUCIOPOA), MPUTOTOBICHUIO
PacTBOPOB C ONpPEAEIEHHON MaCCOBOM JA0JIeH pacTBOPEHHOIO BELIECTBA, MJIAHUPOBATh U MPOBOAUTD
XUMHYECKUE SKCIIEPUMEHTHI 110 PACTIO3HABAHHUIO PACTBOPOB IIEJNIOUEH M KHCIIOT C TOMOIIBIO
UHIUKATOPOB (JIakMyc, (peHOIPTANCHH, METUIIOPAHXK U APYTHE).

K xoH1y oOy4enus B 9 kjacce mpeaMeTHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE TOJIKHBI
oTpakaTh CHOPMHUPOBAHHOCTH y OOYHAIOLINXCS YMEHHH: PACKPBIBATH CMBIC] OCHOBHBIX
XUMHYECKUX TIOHATUH: XUMHYECKHH 3JIEMEHT, aTOM, MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE
BEIIIECTBO, CJIOJKHOE BEIIECTBO, BAIGHTHOCTb, JIEKTPOOTPHLATEIBHOCTD, CTENIEHb OKUCIIEHHS,
XUMHYECKAas PEaKLHsi, XUMUYIECKasl CBS3b, TEIIOBOH 3(h(EKT peakunu, MOJIb, MOJIIPHBIHA O0BEM,
PacTBOP, SJIEKTPOJIUTHI, HEAJNEKTPOIHUTHI, JIEKTPOIUTHIECKAS TUCCOLUALINS, PEAKLIUH HOHHOTO
oOMeHa, KaTaJn3aTop, XUMUYECKOe paBHOBECHE, 0OpaTuMble U HeOOpaTUMBIE PEAKLINH,
OKHUCITUTEIIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH, OKUCIUTEIb, BOCCTAHOBUTEIb, OKHCICHHUE
BOCCTaHOBJICHHE, AJUIOTPOIHS, aM(POTEPHOCTh, XUMUYECKast CBSA3b (KOBAJICHTHAsS, HOHHAS,
METaJUINYECKast), KPUCTAIUTUIECKAst PeLIETKA, KOPPO3HsI METAJUIOB, CIUIABbI, CKOPOCTh XMMUYECKOH
peakiuy, nmpenenbHo nomyctuMas konueHTparus [11K BemecTsa; WLTFOCTPUPOBATh B3aMMOCBSI3b
OCHOBHbBIX XMMUYECKHUX TMOHITHIA U MPUMEHSATBITH TOHSATHSI TPH OMUCAHUM BEIECTB U UX
NPEBPAILLEHHI; HCTIOIb30BATh XUMHUYECKYIO CHMBOJIUKY JUISL COCTaBJICHUS (POPMYJI BELIECTB U
ypaBHEHUH XUMUYECKHX PEAKIUIl, ONPEAEIsITh BAJICHTHOCTb U CTENEHb OKUCICHHUS X IMUYECKIX
3JIEMEHTOB B COEIMHEHUSIX PA3JINYHOTO COCTABA, MPUHAJICKHOCTD BEIIECTB K ONPeNeIEHHOMY
KJIaCCy COETUHEHUN 1o (popMyIiaM, BU XHMMUYECKOH CBsI3U (KOBAJIGHTHAsI, HOHHAS,
MeTaJUINYeCKasl) B HEOPraHUYECKIX COSAMHEHUSIX, 3apsi HOHA MO XUMUYECKOH (popMyIie, XapakTep
Cpeabl B BOAHBIX PACTBOPAX HEOPTAHUUECKUX COCOUHEHNH, TUI KPUCTAIITMYECKON PEIIETKH
KOHKPETHOIO BEIEeCTBA;, pacKkpbiBaTh cMbIca [lepunonnueckoro 3akona JI. Y. Menneneesa n
JIE€MOHCTPUPOBATD €r0 IOHUMAaHHe: ONUCHIBATh M XaPAKTEPU30BaTh TAOIHUHYIO (hopMy
ITepronnueckol CHCTEMBI XUMUYECKUX 3JIEMEHTOB. Pa3JINYaTh MOHATHS «TJ1aBHas noarpynmna (A-
rpymmna)» u «mnobounas noarpynna (b-rpymnmna)», Mansie 1 O0NbLINE TEPUOBI, COOTHOCHTD
0003HaueHHsI, KOTOPbIE UMEIOTCS B IEPUOINIECKOI TaONIUIIE, C YUCIOBBIMH XapaKTEPHUCTUKAMHU
CTPOEHHS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsin siapa, o0lnee YuCiIo SJEKTPOHOB U
pacrpeaeNieHue X MO SJIEKTPOHHBIM CJIOSIM), OOBSICHITH 00IHe 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB 3JIEMEHTOB U UX COEAMHEHUH B IpeesiaX MaJIbIX IEPHUOOB U TJIABHBIX MOATPYIII C
y4€TOM CTPOEHHUS UX aTOMOB; KJIAaCCU(QULINPOBATH XUMHUYECKUE HJIEMEHTHI, HEOPTAaHUIECKHE
BEIIIECTBA, XUMHYECKHE Peaknu (T10 YHUCITy U COCTaBY YYaCTBYIOIINX B PEAKIIMU BEIIECTB, IO
TEIIOBOMY 3¢ (deKTy, IO U3MEHEHHIO CTETIeHEH OKHUCIICHUS! XUMHUYECKUX 3JIEMEHTOB);
XapaKTepU30BaTh (OMUCHIBATD) OOIIHE U CrIeU(PUISCKIE XUMUYECKIE CBOWCTBA MIPOCTHIX U
CJIOJKHBIX BEIECTB, OATBEPKIasl ONMCAHNE IPUMEPAMH MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHHUN
COOTBETCTBYIOLINX XMMUYECKUX PEAKIHIT; COCTABIATh YPABHEHUS 3JIEKTPOIUTHIECKOM
TUCCOLMALINY KHCIIOT, IIEeJIOUeil M COJIeH, OJHbBIE U COKPAIIEHHBIC YPAaBHEHUSI PEAKLIUH HOHHOTO
oOMeHa, ypaBHEHHUS PEaKLUH, MOATBEPKAAOLINX CYIIECTBOBAHNE T€HETHYECKON CBSI3U MEXKAY
BEIIIECTBAMH PA3JINYHBIX KJIACCOB, PACKPBIBATH CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii TOCPEICTBOM COCTABIICHHS HJIEKTPOHHOrO OallaHCa 3TUX PEAKLHiA; TPOrHO3UPOBATh
CBOWCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOEHHSI, BO3SMOXKHOCTH MPOTEKAHUS X IMUYECKHX
NPEBPALIEHHUH B PA3JIUYHBIX YCIOBHUSIX; BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO



MAacChl BEI[ECTB, MACCOBYIO JOJII0 XUMHUYECKOT0 3JIEMEHTA 10 (POpMyJie COETUHEHUs], MACCOBYIO
TIOJTIO BEIECTBA B PACTBOPE, MPOBOAUTD PACUETHI 10 YPABHEHUIO XUMUYECKON PEaKIIHH;
coOJIF0IaTh MPAaBUIIA TIOJIB30BAHUS XUMUYIECKON MOCY A0 1 1abopaTopHEIM 000pyIOBAaHHUEM, &
TAKKe MPaBHia OOpAIEeHHs! C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSIMU IO BBITOJIHEHHIO
71a00paTOPHBIX XUMHUYECKHUX OMBITOB MO MOJYYEHUIO U COOMPaHMIO ra3000pa3HbIX BELIECTB
(aMMuaka ¥ yrieKucioro rasa); IpOBOAUTb PEAKIIUH, TOATBEPKAAONINE KAYeCTBEHHBINH COCTAB
Pa3JIMYHBIX BEIIECTB. PACIIO3HABATH OMBITHBIM MyTEM XJIOPUA-, OpOMUA-, HOAUA-, KapOOHAT-,
docdar-, cunukar-, cyapdar-, THAPOKCHI-HOHBI, KATHOHBI aMMOHHS U HOHBI H3YYEHHBIX METAJIIOB,
NPUCYTCTBYIOLIHME B BOAHBIX PACTBOPAX HEOPTAaHWMYECKHUX BEINECTB; MPUMEHSATh OCHOBHBIE
OTIepaLH MBICIUTENbHON NesTeIbHOCTH — aHAJIN3 U CUHTE3, CPaBHEHNE, 00001IeHue,
CHCTEMAaTH3aLHIO, BBISIBICHHE IPUIHMHHO-CIEICTBEHHBIX CBS3€H — U1l M3Y4YEeHHUS CBOHCTB BEILECTB
U XUMHYECKUX PEAKLNI, €CTECTBEHHOHAYYHbIE METO/IbI TO3HAHMS — HAOIOICHHE, N3MEPEHHE,
MOJIEINPOBAHKE, SKCIIEPUMEHT (pEeasbHbIN U MBICJICHHBII).

IIporpamma Kypca XUMHUH paccunTaHa Ha 68 4 B rox (2 4aca B Hezento) B 8 kjacce 1 Ha 68
4acoB B rof (2 yaca B Hezleq0) B 9 kiacce.

IIporpammoli mpenyCMOTPEHO NPOBEAECHUE!
- KOHTPOJBHBIX paboT B 8 kiacce - 4 1 B 9 kiacce - 4;
- mpakTtudeckux padot B 8 kinacce — 9 u B 9 kiacce - 6.
Temarnueckoe miaHupoBaHue8-9 knacc
Temarnueckoe muaHupoBanue(8 kiacc)

Ne ypokos Hassanwue pasnena, rmas | Kosnuectso yacos
Bcero W3 Hux (hopmMbl KOHTPOIIS)
KOHTPOJIbHBIX | MTPAKTUUECKHUX
pador pador
1 BBenenue 5 - 1
2 ATOMBI XUMHYECKUX 10 1 -
3JIEMEHTOB
3 IIpocTeie BemecTa 8 1 -
4 CoenuHeHns XUMHYECKUX 10 - 1
3JIEMEHTOB
5 Hzmenenns, 16 1 1
NPOUCXOASAIINE C
BELIECTBAMU
6 PactBopenue. PacTBopel. 22 1 2
CaolicTBa pacTBOPOB
3JIEKTPOJIUTOB
HUTOTO 68 4 5
Temarnueckoe muaHupoBanue(9 kiacc)
Ne ypokos Hassanwue pasnena, rinas Konnuectso yacos
Bcero W3 Hux (popMbl KOHTPOJIST)
KOHTPOJIbHBIX MPAKTUYECKHUX
pador pador
1 Brenenue. Ob6mast 9 1 -
XapaKTePUCTHKA
XUMUYECKUX 3JIEMEHTOB U
XUMHYECKUX PEAKLIUI
Ilepunonuueckuii 3aKOH U
Ilepuoanueckas cucrema
XUMHUYECKUX 3JIEMEHTOB [1.
H. Menneneena
2 MeTamnst 19 3
3 Hemeranmet 23 1 2




4 OpraHudeckye BEIICCTBA 11 - -

5 O06o001meHne 3HAHUH 10 XUMHUH 6 1 -
3a KYPC OCHOBHOM IIKOJIBI.

6 Hroro 68 4 5

Coaep:kaHue 0CHOBHOTO 0011ero odopa3zosanus no xumun 8-9 Kiaccel

Paszoen 1. Ocnoenvie nonamus xumuu (Yypoeens AmMOMHO-MOIEKYIAPHBIX RPEOCMAGIEHUTT)
IIpenver xumun. MeToApl TMO3HAHUA B XUMHH. HaONIOEHHE, SKCTIEPUMEHT, HU3MEPEHHE.
Hcrounukn xuMudeckol HHPOPMALIUN: XUMUYECKas tureparypa, MTHTepHeT.

Uuctole BemectBa U cMmecu. Ouncrtka BemecTB. IIpocTeie u ciokHble BeliecTsa. MeTamiel U
HeMeTaJlibl. XUMUYECKUI 3JIEMEHT, aTOM, MOJIeKyJia. 3JHAaKU XUMHUYECKUX 3JIEMEHTOB. XHUMUYecKas
dopmyna. BaneHTHOCTD XMMHUYECKUX 31eMeHTOB. CoctaBienne GopMys OMHAPHBIX COENUHEHHUH O
BaJIEHTHOCTH aTOMOB XMMHUYECKHUX 3JIEMEHTOB U OIpefeieHHe BaJeHTHOCTH aTOMOB XMMHUYECKHX
3JIEMEHTOB 1O (OpMyJIaM OUHAPHBIX COCTUHEHUH.

OtHocutenbHasi artoMHas Macca. OTHocuTeNlbHass MoJIeKyJsipHas wacca. MaccoBass A0
XHMHYECKOIO 3JIEMEHTA B CJIOKHOM BemecTse. Konndectso Bewmectsa. Mone. Monsiprast Macca u
MOJISIPHBINA 00BEM.

®dusnyeckue SABJIEHUS U XUMHUUYECKUe peakuuu. IIpu3Haku U yClOBUs MPOTEKaHUS XUMHUYECKHUX
peakuuil. 3aKOH COXPaHEHUs MacChl BEIIECTB MPU XHUMHUYECKHUX peaKkUMsIX. XHUMHYECKHe
ypaBHeHHUs. Ko3(pUIIMEHTsl B ypaBHEHUSX XUMHYECKHX PEAKIMHA KaK OTHOLICHUS KOJHYECTB
BEIIECTB, BCTYMAIOMINX W OOpa3ylIIHMXCs B pe3yjbTaTe XUMUYeckoi peakiuu. [Ipocreiimue
pacueTsl [0 YpaBHEHUSIM XUMHUYECKUX PeaKLuil.

OcHOBHBIE KJIacChl HeOopraHuMueckux coeanHeHuil. HoMeHkaTypa HeOpraHMYeCKUX BEILECTB.
Kucnopon. Bosnyx. I'openme. Oxcumpl. Oxcuabl MeTajuioB u HemeTtauioB. Bomopox. Boga.
Ounctka BOAbl. Aspauus BoAbl. B3aumopeiicTBue BOAbI C OKCHIAMHU METAJIOB U HEMETAJUIOB.
Kucnotel, kmaccupukaumss U CBOWCTBA: B3aUMOJEHCTBHE C MeETajUlaMH, OKCHAAMU METAJUIOB.
OcHoBaHws1, Kiaccu(puKanys U CBOMCTBA. B3aUMOJEHCTBHE C OKCHIAMH HEMETAJUIOB, KUCIOTAMH.
Amdoreprocts. KucnorHo-ocHoBHBIE HHAMKaTOpbl. Comn. Cpennaue conmn. B3anmopneticTsue comei
C MeTajjamy, KucioTramy, ImenodaMu. CBsA3b MeXy OCHOBHBIMHM KJIacCaMHU HEOPTraHUYEeCKHUX
COEIMHEHU.

ITepBoHaUaIbHBIE MTPEACTABIEHHS O €CTECTBEHHBIX CEMENCTBAX (IPyMIax) XHMUYECKUX 3JIEMEHTOB!
LI€JIOYHbIE METAJJIbI, FAJIOTE€HBI.

Pazoen 2. Ilepuoouueckuil 3aKOH U HEPUOOUHECKAS CUCHEMA XUMUUECKUX IeMEHMmO8
/.U .Menoeneesa. Cmpoenue eeujecmea.

Ilepuonuueckuit 3akoH. MIcTOpusi OTKPBITHS MEPUOJUYECKOrO 3aKOHA. 3JHAYEHHUE MEePUOJNYECKOrO
3aKOHa JUIsl pa3BUTHSI HAYKU.

Ilepronnueckast cucTeMa Kak €CTECTBEHHOHAay4Has KiacCH(PHUKAIMs XUMHUYECKUX 3SJIEMEHTOB.
TabnuunHast popma npencraBiaeHus KiIaccupUKai XUMUYECKUX 3J1eMeHTOB. CTpyKTypa Tabauisl
«Ilepnonnueckass cucrema xumudeckux snaemeHToB [[. M. Menpeneesay. PU3N4eCKUN CMBICT
MOPSIIKOBOTO (ATOMHOI'0) HOMEpa, HOMEpa Meproia ¥ HoMepa rpymibl (A1 3JIEMEHTOB A-TPyIII).
Ctpoenne aToma: simpo U 3neKTpoHHast obonouka. CocTaB aTOMHBIX sIZep: MPOTOHBI U HEUTPOHBI.
H3oronel. 3apsa aTOMHOTIO si/ipa, MaCCOBOE YHCIIO U OTHOCUTENbHAS aTOMHasi Macca. DJIEeKTPOHHasI
000J5104YKa aTOMa. DJIEKTPOHHBIE CJIIOM aTOMOB 3JIEMEHTOB MaJIbIX TIEPHOIOB.

XuMudeckas CBfI3b. DJIEKTPOOTPHULIATEIbHOCTh aTOMOB. KoBajeHTHas HemosspHas U MOJsSIpHas
cBs13b. MOHHas CBsA3b. BaeHTHOCTD, CTENMEHb OKUCIEHUS, 3apsi HOHA.

Paszoen 3. Mnozoobpasue xumuueckux peaxkyuil.

Knaccnpukanmus XUMUYECKHX PEaKUil: peaky COCIUHEHNs, PA3JIOKEHUs, 3aMeIeHms], 0OMeHa,
SK30TepMHUUECKHE, SHIOTEPMHUYECKHUE, OKHCJIMUTEJbHO-BOCCTAHOBUTENbHBIE,
HeoOpaTuMble, 00paTUMBIE.

CKopOoCTb XMMHUECKUX peakluil. PakTophl, BIUSIONINE HA CKOPOCTb XUMUYECKUX PEAKLIN.
PactBopel. DnexTponuTudeckas AUCCOLUALUS. DJIEKTPOJIUTbl U HEBJEKTPOJuThl. KaTuoHbl U
aHUOHBI. Jluccouuanust COJied, KUCJIOT U OCHOBaHWUN B BOAHBIX pacTBOopax. Peakumu HOHHOTO
oOMeHa B pacTBOpax 3JIEKTPOJIUTOB.

Pa3zoen 4. Muozoobpasue eeugecme.



EcTeCcTBeHHble CEMeCTBA XMMWYECKMX 3/IEMEHTOB  MeTa//loB U HemeTanioB. O6wyas
XapaKTepuCTUKa HEMETa//IOB Ha OCHOBE WX MOMIOXKEHMA B MEPUOAUYECKON  CUCTEME.
3aKOHOMEPHOCTU M3MEHEHMSt (IU3NYECKUX U XUMWYECKUX CBOWCTB HEMETA/IIOB — MPOCTbIX
BELLECTB, WX BOLOPOAHbLIX COEAMHEHWI, BbICLUMX OKCMAOB M KMC/OPOACOAEPXKallMX KMCMOT Ha
npumepe 3/1EMEHTOB BTOPOr0O M TPETLETO NEPUOLOB.

OO6Wasn XxapakTepuCTMKa MeTa/I/IOB Ha OCHOBE WX TMOJIOXEHWSA B MEPUOLNYECKON CUCTEME.
3aKOHOMEPHOCTU  M3MEHEHUA (DU3NYECKMX W XUMWUYECKMX CBOWCTB MET/IOB — MPOCTbIX
BELLeCTB, UX OKCUAOB W TMAPOKCUAOB Ha NPUMEpe 3/1eMeHTOB BTOPOro W TPETLero nepuosos.
AM{OTepHble coefnHeHust  antoMuHMA. O6Las  XapakTepuCTMKa >Kenesa, ero OKCUAOB U
rMAPOKCUIOB.

Pasgen 5. OkcnepuMeHTanbHaa Xumusa

[eMOHCTpaunoHHbIN 1 NabopaTopHbIA aKCrepuMeHT. 1. MpruMepbl GU3NYECKUX ABNEHWUIA. 2.
MpyMepbl XMMUYECKUX PeakLMii C SPKO BbIPaXKEHHLIMU U3yYaembiMK Mpu3Hakamn. 3. Peakuuu
COeIMHEHNA, PA3/NIOKEHNSA, 3aMeLLleHns, obMeHa. 4. Peakuuun, WAMIOCTPUPYIOLWME CBOWCTBA U
B3aMMOCBSA3M OCHOBHbIX K/1aCCOB HEOPraHM4ecKMX CoefMHeHW. 5. OnbITbl, WANKOCTPUPYIOLLME
3aKOHOMEPHOCTM  W3MEHEeHMsi  CBOWCTB  LUEMOYHbIX  METaINI0OB M Fa/lOreHos. 6.
OnbITbl, UANKOCTPUPYIOLLME ~ 3aKOHOMEPHOCTU  W3MEHEeHWs  CBOWCTB rMAPOKCNA0B U
KWUC/IOPOACOAEPXKaLlMX KUCMOT 3/1IEMEHTOB OAHOro nepuofa. 7. [lpumepbl OKUCIUTENbHO-
BOCCTaHOBUTE/IbHbIX PeaKLMii.8.@akTopbl, BIMSIOLME HA CKOPOCTb XUMUYECKNX PeaKLMIA.
9.Mpumepbl 3HA0- 1 3K30TEPMMYECKMX peakumit. 10. CpaBHeHWe 31eKTPONPOBOAHOCTN PacTBOPOB
3/IEKTPONINTOB U HE3NeKTPonnToB. 11. Peakuum MOHHOro obmeHa. 12. OnbITbl, UNMOCTPUPYIOLLME
(h13nYecKme N XMMNYECKMEe CBOMCTBA N3yYaeMblX BELLECTB.

MpakTnyeckme paboThbl 8 Knacc 1 MNpaBuia TeEXHUKU 6e30nacHOCTY Mpu paboTe B XMMUYECKOM
KabuHeTe. Tlpuembl ob6palieHns ¢ nabopaTopHbIM 060pyLOBaHMEM W HarpeBaTe/lbHbIMM
npuéopamu. 2. MpUroToBneHMe pacTBopa caxapa 1 pacyeT ero MaccoBOW [0/ B pacTBOpe

4. YCNnoBua TeYeHNUs XMMUYECKMX peakLmin Mexay pacTBopamu 3/1eKTPOSIUTOB A0 KOHLA.

5. PeLLieHMe sKcnepuMeHTaNIbHBIX 3a4ay.

MpakTndeckne paboTbl.9 knacc 1 OcCyLlecTBMEHNE LENOYKM XUMUYECKUX MNpeBpaLeHnid. 2.
MMonyyeHne W CBOWCTBa COeAMHEHWIA MeTannoB. 3. PelleHMe 3KCNepUMeHTa/IbHbIX 3afjay Ha
pacrosHaBaHne W MosyyYeHne COeAMHEHUIn MeTasioB. . PelleHVe 3KCNepUMEeHTa/IbHbIX 3afay Mo
Teme «[logrpynna kucnopoga». 5. MonyyeHne, cobupaHve 1 pacnosHaBaHWe rasos.

PacueTHble 3aga4n. 1.BbluncneHne 0THOCUTENBHOM MOSIEKYNSAPHON U MONSPHOM MaccChl BeLLecTBa
Mo ero XMMMUYeCKo opmyre. 2. PacyeT MacCOBOW 40NN XUMUYECKOr 0 3/leMeHTa B COeAMHEHUN. 3.
PacyeT MaccoBOW [0/M pacTBOPEHHOrO BellecTBa B pacTBope. 4. BblUMCMEHUS MO XUMUYECKUM
ypaBHEHUAM MacCbl WX KOMMYECTBa BeLLecTBa OAHOr0 M3 y4acCTBYHOLLIMX WX MOMyYaroLLmMXca B
peakuMmn CoeIMHEHWNIA MO M3BECTHOM Macce UN KOMMYECTBY BELLECTBA APYroro COeUHEHNS.

JINYHOCTHbIMM pe3ysibTaTamMu U3ydeHUs npeamMeTa «XnMus» SBNAKTCA CefytoLmne YMeHNs:

Oco3HaBaTb eIMHCTBO U LIeNIOCTHOCTb OKPYXatoLLLero M1pa, BO3MOXHOCTU ero no3HaBaemMocTu U

06BACHNUMOCTI Ha OCHOBE [OCTUXKEHWIA HAYKM.

MocTeneHHo BbICTpanBaTb COGCTBEHHOE LieNOCTHOE MUPOBO33PEHNE:

0CO3HaBaTb MOTPEOHOCTb W TOTOBHOCTL K Camo06pa3’oBaHWO, B TOM 4uCNe U B pamkax
CaMOCTOATE/IbHOW AeATe/IbHOCTU BHE LUKO/bI;

OLIeHMBATb >XM3HEHHble CUTyaUuMn C TOUKWM 3peHus 6e30nacHOro obpasa >KM3HU U COXpaHeHWs
3[10pOBbA;

OLeHMBAaTb 3KOM0MMYECKNIA PUCK B3aMMOOTHOLLEHWIA Ye/ioBeKa 1 NpUposbl.

BblbmpaTb NOCTYNKW, HaleNeHHble Ha COXpaHeHWe U 6GepeXkHOe OTHOLUEHWE K MNpUpPOSE,
OCOOGEHHO >KMBOW, M36eras MNPOTMBOMOJIOXHbLIX MOCTYNKOB, MOCTENEHHO YyyaCb W OCBavBas
CTpaTervio paLnoHanbHOro NpupoaononbL30BaHuA.

CpeACcTBOM pa3BUTUS IMYHOCTHBIX Pe3y/bTaToB CYXaT YUYebHbIA MaTepuas 1 NPoayKTUBHbIE
3afjaHns y4yebHMKa, HauefleHHble Ha 6-10 JIMHUIO pPasBUTUA - YMeHWe OLEeHVBaTb MOBeAeHMe
YesloBeKa C TOUKN 3peHUs XMMUYECKO 6e30MacHOCTY MO OTHOLLEHWIO K YeNoBeKY U MpUpoge.

MeTanpegMeTHbIMW  pe3ynbTatamy  U3y4YeHUs Kypca «XUMusS» ABNAETCA (POPMUpPOBaHVe
YHMBEpPCanbHbIX YUYebHbIX aeicTemin (YYL).

PerynaTusHble YY/:



CamocToaTeNlbHO 06HapyXueatb U (POPMyNMPOBaTh Y4ebHYyt0 npobrieMy, OMpeaenaTb Lefb
y4eOHOW AeATeNbHOCTH, BbIOMpPaTb TeMy MPOeKTa.

Bbigsurate Bepcun pelueHns npobnembl, OCO3HaBaTb KOHEYHbIA pe3ynbTaT, BblOupaTb W3
NPeLI0KeHHbIX Y UCKaTb CAMOCTOSATENIbHO CPeACTBa AOCTVMXKEHUS LIENN.

CoctaBnatb (MHAMBUAYANTEHO UM B TPYNME) MaH peLleHns Npo6siemb! (BbIMNOHEHUSA MPOEKTA).

PaboTtas Mo nnaHy, CBEpsTb CBOM [ENCTBUA C UMb W, NMpU HeobXoAMMOCTW, WCMNPaB/saTb
OLUMOKM CaMOCTOSATENbHO.

B gunanore ¢ yumTeneMm COBEPLUEHCTBOBATL CaMOCTOATE/IbHO BbIpaboTaHHbIE KPUTEPUM OLIEHKN.

CamocToaTelbHO 06Hapy»XMBaTb U POPMYNMPOBaTb NPO6EMY B K/TACCHOM U MHAMBWUAYA/bHON
Yy4ebHOIN AeSATENbHOCTH.

Bbigsurate Bepcuu pelleHus npobniembl, OCO3HaBaTb KOHEYHbIA pe3ynbTaT, BbloupaTb W3
NPeLI0KeHHbIX Y UCKaTb CAMOCTOSATENIbHO CPeACTBa AOCTVMXKEHUSA LIENN.

CamocToATeNIbHO 0CO3HaBaTb MPUUMHbLI CBOErO ycrnexa WM Heycrnexa M HaxoguTb Crocoobl
BbIX0/a 13 CUTYyaLMn Heycrexa.

CpefcTBOM (hOPMUPOBAHUA PErYNATUBHBLIX Y'Y [l Cnyxat TEXHOM0rMA Npo6ieMHOro avanora Ha
aTane M3y4yeHWs HOBOTO MaTepuaia M TEXHOMOMMS OLEHMBaHUA 06pa3oBaTesibHbIX AOCTUXEHWIA
(y4ebHbIX yCnexos).

lMo3HaBaTenbHble YY/:

AHanM3npoBaTb, CpaBHMBaTb, KnaccuuumpoBaTb M 0606WaTh (PakTbl U ABMEHUS. BbISBNATL
NPUYUHBI U CNELCTBUS NPOCTbIX ABNEHNIA.

OcyLLecTBNATL CpaBHEHMe, CepuaLmio U Knaccugukalmio, caMoCTOATeIbHO BblOMpas OCHOBaHMS
N KPUTEPUN [N YKa3aHHbIX JIOFMYeCKMX orepauyuidi; CTPOUTb KIacCU(MKAUMIO Ha OCHOBE
ANXOTOMUYECKOrO AiefleHNA (Ha OCHOBE OTpMLaHKs).

CTpouTb NOrMYecKoe pacCcy>XAeHne, BK/IHOUaKoLLlee YCTaHOB/IEHUE MPUYNHHO-CNELCTBEHHbIX
CBsI3ei.

Co3pfaBaTtb cXxemaTnyeckre MOAENN C BblAeNIEHNEM CYLLECTBEHHbIX XapaKTePUCTUK OObEKTA.

CocTaBnsaTb Te3WCbl, pasnnyHble BUAbI NAaHOB (MPOCTbIX, CMAOXKHBLIX M T.M.). MNpeobpa3oBbiBaTh
MHOPMaLMIO 13 OAHOMO BMAa B ApYroi (Tabnuuy B TEKCT v Np.).

BblunTbIBaTb BCE YPOBHM TEKCTOBOW MH(OPMaLN.

YMeTb onpefenisiTb BO3MOXHble WUCTOYHUKN HEOOXOAMMbIX CBeAeHWI, MNPOU3BOAUTL MOUCK
MH(OpMaLmMK, aHa/IM3MpoBaTh U OLEHNBATL eé OCTOBEPHOCTb.

YMeTb UCMO0/b30BaTb KOMMbIOTEPHbIE Y KOMMYHUKALMOHHbIE TEXHONOMMN KaK UHCTPYMEHT 415
[OOCTVKEHUS CBOUX Lieneil. YMeTb BbloMpaTh aflekBaTHbIe 3afa4e MHCTPYMEHTa/IbHbIE NPOrpaMmmHO-
annapaTHble CpeCcTBa U CePBUCHI.

KoMMyHMKaTuBHbIe YY/I:

CaMoCToATE/IbHO OpPraHM30BbIBaTb Y4eOHOe B3aMMOAENCTBME B rpynne (onpeaensite obuyme
e, pacnpeaenstb ponu, AOrosapuBaTbCsa Apyr ¢ Apyrom u T.4.).

OTcTamBas CBOK TOUKY 3pEHUS, NPUBOANTL apryMeHTbl, MOATBEPXKAAA UX paKTaMu.

YMeTb B3rNsHYyTb Ha CUTYaLMIO C MHOW NO3WLMK U AOroBapuBaThCA C /I0AbMU UHbIX MO3ULWIA.

CpeacTBom (hOpMMPOBaHUA KOMMYHUKATMBHBLIX YY[, cnyXar TexHonornsa npo6siemMHoro
Ananora (nobyxpawowmii - 1 NOABOAALMIA  Ananor) u pabota B ManblX rpynnax, Takxke
MCNONb30BaHME Ha YPOKax 3/1EMEHTOB TEXHOOMMUN NPOAYKTUBHOIO YTEHUS.

MpegMeTHbIMKM pe3ysibTaTaMy U3ydeHns npeamMeTa «Xumms» SBAsTCA:

1.B no3HaBatenbHoW cepe:

. faBaTb OMNpeAeneHns W3YUYeHHbIX MOHATUIA: «XUMUYECKUIA 3MIEMEHT», «aTOM», <MOH,
«MOJIEKYNa», «MPOCTble W CNOXHble BeLLeCTBa», «BELLECTBO», «XUMUYECKasd (opmyrax,
«OTHOCUTE/IbHAs aTOMHasi Macca», «OTHOCMTeNbHasi MONeKyNspHas Macca», «BaneHTHOCTb»,
«CTeNeHb OKWUCMEHUS», «KPUCTAIIMYECKAA pPeLUeTKa», «OKCUAbI», «KUCNOTbI», «OCHOBaHUS»,
«COMN», «aMMOTEPHOCTbY», «MHAMKATOP», «NEPUOAMNYECKNIA 3aKOH», «MNepuofuyeckas Tabnmua,
«M30TOMbI»,  «XUMUYECKas CBA3b»,  «3MIEeKTPOOTPULIATENIbHOCTL», «XUMUYECKas peakums»,
«XMMUYECKOE  YpaBHEHME»,  «TeHeTUYecKas  CBS3b»,  «OKUC/IEHMe»,  «BOCCTAHOBJIEHME»,
«3NEKTPONNTMYECKAs ANCCOLMALMS», «CKOPOCTb XMMUYECKOI peakLuymny;

. onucatb AEMOHCTPaLMOHHbLIE N CaMOCTOATENBbHO MPOBEAEHHBIE XUMNYECKNE IKCNEPUMEHTDI,



i ONMUCHIBATh U pas3jnuvdaTb H3YUCHHBIC KJIACChl HCOPraHUYCCKHX COGHHHGHHﬁ, npoCThIE U
CJIOKHBIC BEIIECTBA, XUMUYCCKHUE PEAKITNUU,

. KJIAaCCU(PUIIMPOBATH U3yUEHHbIE OOBEKTHI U SBJICHUS,

4 AeJaTb BbBIBOJbI u YMO3AKJIFOUE€HUA u3 H216.]'II'O,I:[eHI/II\/'Ij HN3YyYCHHBIX XUMHUYECCKUX
3aKOHOMEPHOCTEHN, MPOrHO3UPOBATh CBOMCTBA HEM3YUYEHHBIX BELIECTB MO aHAJOTUHU CO CBOMCTBAMM
HU3YUCHHDBIX,

. CTPYKTYpHUPOBaTh H3YUEHHBIH MaTepual M XHUMHUYECKYI0 HH(POPMALMIO, IMOJNYYEHHYIO H3
OPYTUX UCTOYHUKOB,

o MOJIETUPOBATh CTPOSHHE aTOMOB AJIEMEHTOB 1-3 MEPHOIOB, CTPOSHHE MPOCTHIX MOJIEKYT;

2. B IEeHHOCTHO - OpHEHTAIMOHHOM cepe:

. aHAIM3UPOBaTh M OLIGHUBATh TMOCIEACTBHA [JIsl OKpYKarommed cpenbl OBITOBOH |

MIPOU3BOJICTBEHHON AESITEIbHOCTU YeJIOBEKa, CBSI3aHHOI C
nepepaboTKOH BEIeCTs;
3. B tpynoBoii chepe:

* IPOBOJUTH XUMHUYECKUH SKCIIEPUMEHT;
4. B cdepe 6e30macHOCTH KU3HEACATEIBHOCTH!

* OKa3bIBaTh MEPBYIO MIOMOILb [TPU OTPABJIEHUSAX, 0XKOTaxX U IPYrUX TpaBMax, CBS3aHHbBIX C BELIECTBAMU
1 1abopaTopHBIM 000PYIOBAHHEM.
* XUMHYECKOW CHUMBOJHKH. 3HAKOB XMMHYECKHX 3JIEMEHTOB, (OPMYJ XUMHYECKHUX BEIIECTB U
YPaBHEHUH XUMUYECKHUX PEAKLIUMN;
* BAKHEHIIMX XUMHUYECKUX TMOHATHI. XUMHUYECKHUN 3JIEMEHT, aTOM, MOJEKYJa, OTHOCUTEJbHbIE
aTOMHAasi U MOJIEKYJISIPHAST MAcChl, HOH, XUMHYECKasl CBsA3b, BEIIECTBO. KJIACCU(UKALNS BELIECTB,
MOJIb, MOJIIPHAsT Macca, MOJIIPHBIH OObeM, XUMHUECKas peakuus, KIACCH(PHUKAIMs PEeaKiui,
SJEKTPOJUT U HEIJIEKTPOJIUT, DJIEKTPOIUTHYECKAsT JUCCOLMALIMS, OKUCINUTENb U BOCCTAHOBUTEID,
OKHCJIEHHE U BOCCTAHOBJICHUE;
* OCHOBHBIX 3aKOHOB XUMHHU: COXPaHEHHUsI MacChl BEILECTB, MIOCTOSHCTBA COCTaBa, MEPUOINYECKUI
3aKOH;
* Ha3bIBaTh. XUMUYECKHE JIEMEHTDI, COEIMHEHNS U3YUYE€HHBIX KJIACCOB;
* OOBSCHATH (PU3NYECKUH CMBICI ATOMHOrO (IMOPSAKOBOTO) HOMEpPAa XUMHYECKOTO 3JIEMEHTA,
HOMEpOB I'PYIIIbl U MEPHUOAa, K KOTOPBIM 3JIEMEHT MPUHAAJIEKUT B nepuoauyeckoi cucreme J[ .M.
MeHneneeBa; 3aKOHOMEPHOCTH H3MEHEHHUS CBOICTB 3JIEMEHTOB B Ipefenax MalbIX NMepUOAO0B U
IJIABHBIX MTOATPYIIT;, CYIIHOCTh PEaKIMi HOHHOTO OOMEHa;
*XapaKTePU30BATh. XUMHYECKHE 3JIEMEHTHI (OT BOJOPOJA A0 KaJbLMsI) HA OCHOBE UX IMOJIOKECHHUS B
nepuoanueckoi cucreme [ M. MenneneeBa u 0COOCHHOCTEH CTPOEHHUS UX aTOMOB, XMUMHYECKUE
CBOICTBAa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BELIECTB;
* ONpEAENSTh. COCTaB BEINECTB MO UX (OpMysiaM, MPUHAMIEKHOCTb BEIIECTB K ONPEACICHHOMY
KJIACCY COEIMHEHUH, TUMbl XMMUUYECKHUX PEakKlUil, CTelleHb OKUCJIEHUs 3JIEMEHTa B COEIUHEHMSIX,
TUI XUMUYECKOH CBSI3U B COEJUHEHUX, BO3MOXKHOCTb MIPOTEKaHUs peakLuii
MOHHOIO OOMEHa;
COCTABJIATh. (POPMYJIbI HEOPTAaHUYECKUX COCOMHEHWH H3YUEHHBIX KJIACCOB, CXEMbI CTPOCHUS
aToMOB nepBbix 20 synemeHTOB nepuoauueckor cucremol M. Menaeneesa, ypaBHEHUs
XUMUYECKUX PEaKLU;
* o0pamaThCsi ¢ XUMUYECKON MOCyA0H 1 TaOopaTOpHBIM 000pPYIOBAHUEM,
* BBIYUCIISITH. MACCOBYIO JIOJIF0 XUMHUYECKOT'O 3JIEMEHTa HO (POpMyJie COEeIUHEHHS], MACCOBYIO JOJIO
BEIIIECTBA B PACTBOPE; KOJUUECTBO BEIIECTBA, OOBEM HIIM MAcCy MO KOJMYECTBY BELIECTBA, O0BEMY
WJIM Macce peareHTOB WM NMPOAYKTOB peaklny,;
Ucnonp3oBanne NPUOOPETEHHBIX 3HAHMH W YMEHUH B MPAKTHYECKOHW [EATEJbHOCTH U
NOBCEAHEBHON JKM3HM Jisi.  Oe3omacHOro oOpamieHust € BEUIeCTBAMH M MaTepualiaMy,
SKOJIOTHYECKH TPAaMOTHOIO IMOBEAEHUS B OKpY’Karoled cpere, OLEHKH BIMSHHUS XUMHUYECKOrO
3arpsiI3HEHUsT OKPY KAOLIEH Cpefbl Ha OPraHU3M YellOBeKa, KPUTUYECKOH OLEHKH MH(OPMALH O
BEIIIECTBAX, UCTIONB3YEMBIX B OBITY, IPUTOTOBJICHUSI PACTBOPOB 33JaHHON KOHLIEHTPALHH.
. nonokeHue merayuioB B I1.C.;  Meramnudeckas CBsA3b, MeTaJUIM4YecKass KpHUCTaJUIMYeCcKas
peleTka;



. ¢usnueckue CBOICTBAa METAJLIOB.

. ol1ue XxuMu4YecKkre cBoiicTBa Me: B3aumozeiicteue ¢ HeMe, BOfO#, KMCIOTaMHU, COJISIMU.

. KJacCU(PUKAIIMIO CIJIABOB HAa OCHOBE YEPHBIX (YYTyH W CTajb) M LBETHBIX METAJUIOB,
XaPAKTEPUCTUKY (PU3NIECKUX CBOHCTB METAJIIOB.

. OCHOBHBIE CITOCOOBI MOJTy4eHus Me B MPOMBIIILIEHHOCTH.

. BaXKHEUIITHE COCTMHEHUS 1EIOUHO3EMETbHBIX METAJIJIOB

. XUMHUYECKUE CBOMCTBA aJTFOMUHUS, JKEJIe3a.

. OOBSICHSITh 3aKOHOMEPHOCTH W3MEHEHHsI CBOHCTB 3JIEMEHTOB-METAJJIOB B Mpeneax
IJIaBHBIX NOATPYII,

. XapaKTepU30BaTh CTPOSHHUE U OOIIIe CBOHCTBA METAJIIOB;

. ONUCBHIBATh CBOMCTBA BBICUIMX OKCHUJIOB 3JIEMEHTOB-METAIJIOB U COOTBETCTBYIOLIUX UM
OCHOBAHMIA,

. OMNHUCHIBATH PEAKLIMU BOCCTAHOBJICHUSI METAJJIOB U3 UX OKCHIOB,

. XapaKTePU30BaATh YCIOBUS M CIIOCOOBI MPEMYTIPEKACHUS KOPPO3UH METAJLIOB,

. XapaKTepU30BaTh CBOMCTBA U 001aCTH MPUMEHEHHSI METAJUTMYECKUX CIIJIABOB;

. COCTaBJIATb CXE€Mbl CTPOCHHUS aTOMOB 3JJIEMEHTOB-METAJIOB JIUTHS, HATPHUsl, MAarHus,
ATFOMUHUS, KaJIUS, KaJIbIIHSI);

. - OOBSACHATL 3aKOHOMEPHOCTH HW3MEHEHHUs CBOWCTB JJIEMEHTOB-METAJJIOB B Mpeneax
IJIaBHBIX NOATPYII,

. XapaKTePU30BaATh XMMUYECKUE CBONCTBA METAJIJIOB M X COEIMHEHMUIA,

. ONKWCHIBATh CBsA3b MEXKIYy COCTABOM, CTPOCHHEM, CBOMCTBAMM BELUECTB-METAIJIOB U HUX
MIPUMEHEHHUEM,

. -ACIMOJIb30BATh MPUOOPETEHHbIE 3HAHUA W YMEHUS B TPAKTUYECKOH IEeSTENIbHOCTH U

NIOBCEIHEBHOM JKU3HU: AJs1 Oe30macHoro oopamenns ¢ Me, 3KOJOrH4ecKd TPaMOTHOTO MTOBEIEHUS
B OKpY’KaroIlel cpene, KpUTUIECKOH OLIEHKH MH(POPMALUU O BEIIECTBAX, UCIIOIb3YEMbIX B OBITY

. 3aMKChIBATh YPABHEHUS peaklui B3aumoaencTeus ¢ HeMe, kucnoraMu, COAsAMH, UCTIONb3YS
BIEKTPOXUMHMUECKUN psii HANpsDKeHUs Me 1St XapakTepUCTUKU XMMUUECKUX CBONCTB

. OIUCHIBATH CBONCTBA U O0IACTH MPUMEHEHHSI Pa3INYHBIX METAJUIOB H CIUIABOB

. COCTAaBJISAATb CXEMY CTPOCHHMsI aTOMA KEeJe3a,

. 3aIMChIBATh YPAaBHEHUS peakiuil XxuMuyeckux cpoiicts xene3a (OBP) c obpasoBanuem
COEIMHEHUH C PA3JINYHBIMU CTEIEHSIMU OKUCIICHUS,

. ONpeseNATh COeNMHeHus, comepxkamue noHbl Fe?' u Fe’' ¢ momompro kauecTBeHHBIX
peaxkLuii

. o0pararbcsi ¢ XAMHYECKOH NOCY0H U TabopaTOpHBIM O0OPYIOBAHUEM;

. Pacno3HaBaTh ONBITHBIM IyTEM COCIHHEHUS METAILL.

. nojoxxerue Hemerauios B [1.C. /I 1. Menneneena;

. ATOMHBIE XAPAKTEPUCTHKU  3JEMEHTOB-HEMETAJUIOB, NPUYMHBI U 3aKOHOMEPHOCTH HX
M3MEHEHUs B IEpPUOAAX U IpyImnax;

. -0COOEHHOCTH KPHUCTALUTHYECKOTO CTPOSHUSI HEMETAIIIOB;

. -CTPOEHHE aTOMOB-HEMETAJUIOB, (PU3MUECKHE CBOMCTBA.

. - CTPOCHHE aTOMOB T'aJIOTEHOB, CTENIEHN OKUCIIEHNS, (PU3NIECKHE 1 XUMHYECKHE CBOMCTBA.

. -CBOMWCTBA CEpHOI KUCJIOTHI B cBeTe npeacTasieHuil TO/L,

. -OKHCIIUTENbHbIE CBONCTBA KOHL. CEpHOM KUCIIOTHI B cBeTe OBP;

. -KaueCTBEHHYIO PEAKIIMIO Ha CYJIb(paT-uoH.

. -(pusnueckue U XUMUYECKHE CBOHCTBA a30Ta;

. -KPYrOBOPOT a30Ta B MPUPOLE.

. - CTPO€HHUE MOJIEKYJIbl aMMHAKA,

. -IOHOPHO-aKLIENTOPHBIA MEXaHU3M O0Pa30BaHMs CBA3HM B HOHE AMMOHHS,

. -CBOMCTBAa aMMHaKa,

. -CrI0cOo0OBI MOTyUeHHs M PACIIO3HABAHUS aMMHAKa

. - CBOMCTBA KUCJIOPOAHBIX COCIMHEHHH a30Ta U a30THON KMCJIOThI KAK OKUCIUTENS.

. - XapakTepU30BaTh CBOMCTBA YyIVIEPOAA U 3JIEMEHTOB OATPYIIILI YIIepoaa

. - CBOWCTBA, 3HAYEHUE COCIMHEHUN YIIIEpOaa U KPEMHHUS B )KUBOM U HEXKMBOU MPUPOJAE.

* -COCTABJIATb CXEMBbI CTPOCHUA aTOMOB XUMHUYCCKUX 3JICMCHTOB ~-HCMETAJLJIOB,



. -1aBaTh XapaKTEPUCTUKY 3JIEMEHTaM-HEMeTaJllaM Ha OCHOBE ux nosioxkeHust B [ICX9;

. -00BACHATH CXOACTBO U PA3JINYNE B CTPOCHUH aTOMOB 3JIEMEHTOB-HEMETAJLIOB,

. - OOBSICHITD 3aKOHOMEPHOCTH HM3MEHEHHUS CBOHCTB XUMHUYECKHIX 3JIEMEHTOB-HEMETAJLIIOB,

. - XapaKTepu30BaTh XUMHUYECKHE 3JIEMEHThI-HEMETAIIIbl MaJIbIX NIEPHOJIOB;

. - ONHUCHIBATH CBOMNCTBA BBICHIMX OKCHAOB XUMHUYECKHUX 3JIEMEHTOB-HEMETAJUIOB MaJbIX
NEPUOJIOB, a TaKKe OOIINe CBOMCTBA COOTBETCTBYIOIIHMX MM KHUCJIOT,

. -CPaBHUBATh HEMETAJJIbI C METAJIaMU

. - COCTaBJIAATb CXEMbI CTPOEHHS aTOMOB TaJIOr€HOB;

. -Ha OCHOBAHUHU CTPOEHUS aTOMOB OOBSCHATh NI3MEHEHHE CBOICTB raJIOTEHOB B TPYIIIIE;

. -3aIIMChIBAaTh YPABHEHUS peakiuil ¢ Touku 3peHus OBP

. -XapaKTepU30BaTh XUMHUYECKHE 3JIEMEHTBI MOATPYIIIIbI CEPBI,

. -3aIMChIBATh YPABHEHUS XUMUUECKUX pPEaKLUi B MOJIEKYJISIPHOM U ¢ TOUkU 3peHust OBP

. - ONHCHIBATh CBOWMCTBA aMMHaka ¢ ToukH 3peHust OBP u ero ¢usnonornueckoe Bo3aeicTBIE
Ha OpraHu3M

. - obpamarbest ¢ XUMHYECKOH MOCy10i U 1abopaTOpHBIM 00OPYIOBAHHEM,

. -1oJTy4aTh U COOMpPATh AMMUAK;

. -pacno3HaBaTh OIBITHBIM IyTEM aMMHAaK

. - COCTaBJISATh CXEMbI CTPOE€HHUsI AaTOMOB 3JIEMEHTOB MOATPYIIIbI yIiepoaa

. - COCTaBJISITH (POPMYJIBI COENMHEHUH yriiepona W KPeMHUs, WILTIOCTPHPYIOIIUE CBOHCTBA
KapOOHATOB U CUJIMKATOB

. -pacro3HaBaTh PacTBOPbI KUCIOT M LIEJOYEH, XJIOPHUI-, CyNbdaT-, KapOOHAT-HOHBI U HOHBI
aMMOHUS,

. - ONNCHIBATH XUMHUYECKOE 3arpsi3HEHHE OKpY’Karolleld cpenbl Kak  CJeICTBUE
NPOM3BOJICTBEHHBIX MPOLIECCOB, CIIOCOOBI 3AIHUTHI OT 3arps3HEHUH

. UCTONB30BaTh NPUOOPETEHHbIE 3HAHUS W YMEHHUS B NPAKTUYECKOH [EeSTENbHOCTH H

MOBCEIHEBHOMN KU3HU JIJISI:
O0O0BSICHEHUS] XUMUYECKUX SBJIEHUH, MPOUCXOSIINX B IPUPOE, OBITY U Ha MPOU3BOJICTBE,
e DKOJIOTMYECKU MPaMOTHOIO NOBEEHUS B OKpYyKaloLlel cpene;
e OLEHKH BJIMSHHUS XUMHUYECKOTO 3arpsi3HEHHsS] OKPYIKAIOIIEH Cpeapl HA OPraHU3M 4YeJIOBeKa U
JOPYTHUE )KUBbIE OPTaHU3MBI,
o OeszomacHOro oOpalieHusi C TOPIOYMMH M TOKCHYHBIMH BEINECTBAMH, JIAOOPATOPHBIM
obopynoBaHueM,
e KPUTHUYECKOW OLIEHKH IOCTOBEPHOCTH XUMUYECKOW HMH(OpPMANWU, MOCTYMAOIEH U3 Pa3sHBbIX
HUCTOYHHUKOB.
OCHOBHOE COJIEPKAHHUE
8 Kknacc
Beeaenue
IIpenmer xumunu. MeTonpl MO3HAHHWS B XUMHUU. HAOJIOACHHE, SKCIEPUMEHT, MOIEITUPOBAHUE.
HcTouHnkn XUMU4Yeckoli HHpOpMaLHK, ee NMOJMyYeHNe, aHAIN3 U TPEICTABICHUE €r0 Pe3yJIbTaTOB.
[ToHsiTHE O XUMUYECKOM 3JIEMEHTE U (POpMax ero CyIecTBOBaHMsS: CBOOOMHBIX aTOMaxX, MPOCTBIX U
CIOXKHBIX BemlecTBax. [IpeBpamenust BemecTB. OTaHMYMEe XUMUYECKUX pPEaKUUid OT (PH3HMUeCKHX
siBjieHUdA. Ponb XxuMuu B KM3HU uenoBeka. Xemodwius u xemodobus. Kparkue cBemeHus us
HUCTOPUM BO3HUKHOBEHHUs] U PAa3BUTHsl XUMHHU. POJib OTE€YECTBEHHBIX YYEHBIX B CTAHOBJICHUH
XUMHYeCKOW Hayku — pabdorel M. B. JlomonocoBa, A.M. Bbyrtneposa, JI. U. MeHnneneesa.
XuMmuueckasi CUMBOJIMKA. 3HAKH XUMHYECKHX OJJIEMEHTOB U MPOUCXOXKIEHHE HX Ha3BaHUU.
Xumudeckue Gopmynbl. Muaekcel u ko3 duimertsl. OTHOCUTEIBHBIC ATOMHASI U MOJIEKYJIIPHAsT
Mmaccel. [IpoBeneHue pacyeToB MacCOBOM 0N XUMUYECKOIO 3JIEMEHTA B BELIECTBE HA OCHOBE €ro
dopmynsl. Ilepuonnueckas cucrema xuMuueckux sneMeHToB [ M. MenneneeBa, ee CTpyKTypa:
Majible ¥ OONbINNE TEPUOMABI, TPYIIbI U MOArpymHmbl. [leprogudeckasl cUCTeMa Kak CIPaBOYHOE
nocoOue IS MOJy4eHHsI CBEACHUH O XUMUYECKHUX 3JIEMEHTAaXx.
HemoncTpanuu. 1. Moznenu (wmapocrepxHeBble 1 CTioapra—Dbpurneda) pasnuuHbIX MPOCTHIX H
CJIOKHBIX BELLECTB.



2. Konnexkuus CTEKJITHHOW XUMHU4YECKON nocyapl. 3. Komnekuus Matepruanos U U3AEIUN U3 HUX Ha
OCHOBe amoMuHus. 4. B3anmozencTeue MpaMopa ¢ KUCJIOTOH U IOMYTHEHHE U3BECTKOBOW BOJBL.
Tema 1. ATOMBI XUMH4YE€CKHX 3JIEMEHTOB

AToMBI Kak (popMa CyIIECTBOBAHHMS XUMHUYECKHUX 3J1eMeHTOB. OCHOBHBIE CBEIEHHS O CTPOCHHU
aToMoOB. JloKazaTenbCcTBa CIOXKHOCTH cTpoeHust atomoB. Ombitel Pesepdopna. Ilnanerapnas
MOJieJIb CTPOEHHS aTOMa.

CocTtaB aTOMHBIX sffep: MNPOTOHBL, HeHTpoHbl. OTHOCUTENbHAs aTOMHas Macca. B3aumocss3b
MOHSTHUH «IIPOTOH», KHEUTPOH», KOTHOCUTEIbHAS aTOMHAs Maccay.

H3meneHne ymcia MpoTOHOB B sAApe aToMa — 00pa30BaHHE HOBBIX XUMHUYECKUX 3JIEMEHTOB.
UsmeneHnne uncna HEWTPOHOB B sape aromMa — oOpasoBanue wu30TonoB. COBpEMEHHOE
OTfpefeNeHue MOHATUS «XUMMUYECKUN 3jeMeHT». M30Tonbl kak pa3HOBUAHOCTH aTOMOB OJIHOTO
XHUMHYECKOTO 3JIEMEHTA.

OnextpoHbl. CTpoeHHE 3JIEKTPOHHBIX YPOBHEIN aTOMOB XMMHUYECKHUX JIEMEHTOB MaJbIX MEPHOIOB.
IToHsiTHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.

Ilepuoauyeckas cucrema xumuueckux syeMeHToB [[. M. MeHneneesa U CTpoeHHE aTOMOB —
¢busznIecKnil CMBICI OPSIIKOBOTO HOMEPA 3JIEMEHTa, HOMepa IPYIIbL, HOMepa Meproaa.
H3meHeHne uncia 31eKTPOHOB Ha BHELIHEM 3JIEKTPOHHOM YPOBHE aTOMa XHMHYECKOTO 3JIEMEHTa
— o00pa3oBaHuE TOJIOKUTENBHBIX M OTPHLATENbHbIX HOHOB. MOHBI, 00Opa3oBaHHBIE aTOMaMu
METaJJIOB U HeMeTaoB. IIpuunHbl U3MEHEHUs] METAUIMYECKUX M HEeMEeTaJNINYeCKUX CBOMCTB B
nepuoaax u rpynmnax. OOpazoBanue OuHapHBIX coenuHeHui. [ToHsTHE 00 MOHHON CBsI3W. CXeMbl
oOpa3oBaHUsI HOHHOMH CBSI3U.

BsanmopneiicTBie aTOMOB 3J€MEHTOB-HEMETAJUIOB MeXAy co00i — 00pa3oBaHHE JBYXaTOMHBIX
MOJIEKYJ1 MpOCTbIX BellecTB. KoBalleHTHas HemoysipHasi XMMMUYECKas CBsI3b. OJIEKTPOHHbIE U
CTpYKTypHBIe (opMyibl. B3ammopelicTBHe aTOMOB HEMETAJUIOB MeXIy coOoli — obpa3oBaHHe
OMHAPHBIX COENMHEHWH HEMETAaJUIOB. DJEKTPOOTPULIATeNbHOCTh. KoBasieHTHAs MONspHAst CBS3b.
IToHsiTHE O BAJIEHTHOCTH KaK CBOHCTBE aTOMOB OOpPa30OBBIBATH KOBAJIEHTHbIE XUMHUYECKHE CBS3HL.
CocraBnenne popmyn OMHAPHBIX COEOUHEHUH IO BaJEHTHOCTH. HaxokneHue BaleHTHOCTH I10
(dopMyie OMHAPHOTO COSAMHEHHSI.

B3auMonelicTBre aTOMOB METAJIOB MEXAy CO0Oil — oOpa3oBaHHe METATMYECKUX KPHUCTAJIIOB.
IIoHATHE O METAJUITMYECKON CBSI3H.

HdemoHcTpanun. Mojenyu aToMOB XMMHUYECKUX 3JieMeHTOB. [lepruonnyeckas cucreMa XUMHUYECKUX
snementoB JI. 1. Menneneesa (pa3iuunbie Gopmbl). M3roToBieHne Moaenei MOJIeKyl OWHAPHBIX
coeauHeHn. M3roToBieHne MOAENH, MILTIOCTPUPYIOLIEH CBONCTBA METAINTIMYECKOMN CBA3H.
IpakTnueckue padorsl 1. [IpaBuna TexHuKH 0€30MacHOCTH NP paboTe B XUMUYECKOM KaOUHETe.
IIpuems! obpatenns ¢ 1abopaToOpHBIM OOOPYIAOBAHHUEM U HArpPeBaTEIbHBIMH TPHOOPAMH.
KonrtpoabHnas padora 1 o teme: « ATOMBI XUMHUECKUX 3JIEMEHTOB»

Tema 2 IIpocTbie BemecTsa

ITonoxenune merasuios U HemeTawioB B [lepuoanueckoit cucreMe XUMUYECKUX 3JIEMEHTOB

. M. MenneneeBa. BaxkHeliie mpocThie BEIIECTBA — METAJUIBI (3KEJIe30, aTIOMUHUH, KaJlbIUH,
MarHuii, Harpui, kammii). OOmme Qu3nueckue CBOWCTBA MeETAJUIOB. BakHeimme mpocTbie
BeIlleCTBa-HEMETAJUTbl, 0Opa30BaHHBIE aTOMaMHU KHCIOPONA, BOAOPOAA, a30Ta, cepwl, (ocdopa,
yraepoaa. Monekyibl IPOCTBIX BELIECTB-HEMETAIIOB — BOAOPO/A, KUCIOPOAa,

azora, rajoreHoB. OTHOcHTenbHas MoneKyJsipHas Macca. CrocoOHOCTh aTOMOB XHMHYECKHX
3JIEMEHTOB K OOpa30BAHUIO HECKOJBKMX MPOCTBIX BELIECTB — QJJIOTPONHs. AJUIOTPOITHBIE
monupukamu Kuciaopona, ¢ocdopa, onoBa. MeTalaudeckue W HEMETAINYECKHE CBOHCTBA
MPOCTBIX BemecTB. OTHOCUTEIbHOCT 3TOIO MOHSTHSI.

Uucno Asoranpo. KomuuectBo BemectBa. Monb. MomsipHas Macca. MomsapHbIE  00beM
ra3oo0pa3HbIXx BemecTB. KpaTHble eqUHHUIBI U3MEPEHUS] KOJMYECTBA BEINECTBA — MUJUIUMOJb U
KWJIOMOJb, MWJUIUMOJIApPHAs W  KWJIOMOJIIDHAasT MacChl BEINEeCTBA, MHJUIMMOJIAPHBI U
KHJIOMOJISIPHBIA 00BeMBbI ra3000pa3HbIX BEIIECTB.

PacueTrl ¢ MCMONB30BaHUEM MOHATUH «KOJUYECTBO BELIECTBA», KMOJISPHAsl Maccay, «MOJAPHBIN
00BEM ra30BY, YUCIO ABOTAAPO».

HemoHcTpauuu. O3HAaKOMJIEHHE C KOJUIeKuMer MetamnoB. (O3HaKOMJIEHHE C  KOJUIEKIUEH
HEMETAJIJIOB.



KonTtpoabHas padora 2 no teme: « [IpocTbie BemecTsa»

Tema 3. CoenniHeHUsI XUMHYECKHUX 3JIEMEHTOB

Crenenp okucneHus. CpaBHEHHE CTENEHU OKHCIEHUS U BaJlleHTHOCTH. OmnpeneneHue CTEneH!
OKHCIICHHS 3JIEMEHTOB B OMHapHbIX coenuHeHnsx. CocTtaBieHue GopMys OMHAPHBIX COENUHEHHHH,
o0mmii cnocob uxX Ha3BaHWM.

bunapHble COEOMHEHHS METANIOB W HEMETAJUIOB. OKCHABI, XJIOPUIBL CyiabpuAel U TIp.
CocraBnenne ux ¢opmyJs. buHapHbIe COeMUHEHHMs HEMETAJJIOB. OKCHABI, JIETYYHE BOAOPOIHBIE
COEJIMHEHHs], UX COCTaB U Ha3BaHus. lIpencraBuTenu OKCHIOB: BOJA, YIJEKUCIBIN Ia3, HerameHas
u3BecThb. [IpencraBuTenu JeTyuux BOIOPOAHBIX COEAMHEHUMN: XJIOPOBOIOPOA U aMMHAK.
OcHoBaHMs1, UX COCTaB U Ha3BaHus. PacTBopuMocTh OCHOBaHUH B Boze. IlpencraBurenu imenouei:
THIPOKCHUIBI HATPUS, Kaus U Kanblwst. IloHsaTHe 00 MHINKATOpax M KaUE€CTBEHHBIX PEaKIUsIX.
Kucnoter, ux cocraB u Ha3Banmsa. Knaccupukaums kucnor. IlpencraBurenu KHCIOT: cepHas,
consiHast, a3otHas. llonsTme o mkane kucinorHoctn (mkama pH). H3meHeHune okpacku
HUHAMKATOPOB.

Conu kaxk NpOU3BOAHBIE KUCJIOT M OCHOBAHUMN, MX COCTAaB M Ha3BaHUsA. PacTBopuMOCTb coneill B
Bone. [IpencraBurenu conel: Xxyopua HaTpusi, kapOoHaT u pocdat KambIus.

AMOp}HBIE 1 KPUCTAUTUIECKHE BEIECTBA.

MesxmonekyisapHble B3auMOJAENHCTBUSA. THIBI KPUCTANIIMUYECKUX PEIIEeTOK. 3aBUCHMOCTb CBOWCTB
BELIECTB OT TUMOB KPUCTAJUIMUECKUX PELIETOK.

Uuctele BemecTBa U cMmecu. IIpuMeps! SKUAKHX, TBEPABIX U ra3oo0pasHbIx cMmeceil. CBolicTsa
YUCTBIX BEIIeCTB U cMeceirt. FIx coctaB. MaccoBasi 1 00beMHas JOJIM KOMIIOHEHTa CMeCH. PacueThl,
CBsI3aHHbIE C UCIIOJIb30BAHUEM MOHSITHS «AOJSD».

Hdemoncrpamun. OOpas3ibl OKCHIOB, KHCJIOT, OCHOBAaHUH U cojieil. Moaenu KpHuCTaUIMYeCKuX
peleToK XJjopuaa HaTtpus, ajamasa, okcuna yriepoma (IV). KuciaoTHo-mmenoYHble MHIUKATOPBI,
N3MEHEHHE UX OKPacKU B pas3MUUYHBbIX cpefax. Y HHUBEpCajbHbIH HHAMKATOP M H3MEHEHUE €ero
OKpackHu B pa3inuHbIx cpepax. [lkana pH.

JlaGopaTopubie onbiThl. O3HakOMJIEHHME cO cBoWicTBamMu amMmuaka. Omnpenenenue pH pactBopos
KHCJIOTBI, menoyn U Bonbl. Omnpenenenne pH JMUMOHHOTO M SI0JIOYHOTO COKOB Ha Cpe3e IUIONOB.
OzHakoMieHne ¢ kosekuueid conei.O3HakOMIIEHHE C KOJUJIEKLHEH BEIIeCTB C Pa3HbIM TUIIOM
KPUCTAJIMUECKOHN penieTku. M3rotoBneHne Monesnel kpuctauinyeckux pewerok. (O3HakoMieHHe
¢ 00pa31oM ropHON MOPOIBL.

IpakTuueckne padorbr 2. IlpuroToBneHune pacTBopa caxapa M pacyeT €ro MacCOBOH JOJIU B
pacTBope

Tema 4. U3meHeHus1, NPOUCXOAsIIIHE € BeIIeCTBAMU

ITonsTHE sIBNEHUI, CBA3aHHBIX C U3MEHEHUSIMH, IPOUCXOIALIUMH C BELIECTBOM.

SIBneHus, cBA3aHHbIE C N3MEHEHHEM KPHUCTAJUINYECKOTO CTPOEHHS BEIECTBA MPU MOCTOSIHHOM €ro
cocrtaBe, — (u3ndeckue siBeHns. OU3UUECKUe SIBICHUS] B XUMHUH: TUCTHIULALUS, KPUCTAJUTU3ALIHUS,
BbITAPHBAaHNE 1 BO3TOHKA BEINECTB, (PUIBTPOBAHUE U LEHTPU(PYrUpOBaHUE.

SIBneHus, cBsi3aHHbIE C U3MEHEHHMEM COCTaBa BEIEeCTBA, — XUMHUUeckue peakuuu. IlpusHaku u
yCJIOBUSl MPOTEKaHUs] XUMHUYECKUX peakluil. BoiieneHue TemIoTel U CBeTa — peakLUy FOpeHHs.
[Tonsitue 00 K30 - M FHAOTEPMUIECKHUX PEAKIUSX.

3aKOH COXpaHEHHs Macchl BellecTB. XHMHUYECKHE YypaBHEHUs. 3HaueHHe MHIEKCOB W
ko3 prumentos. CocraBneHue ypaBHEHHH XUMUIECKUX PEAKIIHH.

PacueTrl no xumuueckuM ypaBHeHUsIM. PeleHue 3ajad Ha HaxXOXXIEHHE KOJIUYECTBA, MAacChl WU
o0BpeMa MPOAYKTa PEaKILUH 10 KOJUYECTBY, Macce Win 00beMy MCXOIHOro BemiecTsa. Pacuersl ¢
HCIIOJIb30BAHUEM TOHATHUS «J0JIs1», KOTAa UCXOJHOE BELIECTBO AaHO B BUJE pacTBOpa C 3aJaHHOMN
MaCCOBOM 0JI€l paCTBOPEHHOTO BEIECTBA WJIH COAEPIKUT ONPEAETICHHYIO OO TPUMECEH.
Peakuuu pasnoxenus. IlpencraBieHue O CKOPOCTH XUMHUYECKUX peakuuil. Kartamusatopsbl
®epmentol. Peakinn coenuHenns. Katanutuueckue U HeKaTaJUTHYECKHE PeaKUUU, oOpaTUMble U
HeoOpaTuMble peakunu. Peakim 3amemienns. Psii akTHBHOCTH METAJUIOB, €r0 UCIIONBb30BAHUE IS
IIPOTHO3UPOBAHUS BO3MOXHOCTH MPOTEKAHUS peakLUi MeXy MeTajulaMU U KHUCJIOTaMH, peakLui
BBITECHEHHsI OJTHUX METAJUIOB M3 PAaCTBOPOB HMX COJIEH NPyruMH MeTajiamu. Peakiuu oOmeHa.
Peakinn HeliTpanuzanuu. Y CJIOBUS MIPOTEKAHUS peakluii 0OMeHa B pacTBOpPAxX 0O KOHIIA.



Tunbl XUMHUYECKUX pEaKLUH Ha NpUMepe CBOWCTB BOAbL. Peakius pasnokeHuss — 3JEKTPOJIN3
BOABL. Peakuuu coenMHEHUs: — B3aUMOAECHCTBHE BOABI C OKCHAAMU METAUIOB M HEMETAJJIOB.
YcnoBue B3aMMOAENHCTBUST OKCUAOB METAJIOB U HEMETAJUIOB ¢ BOAOW. IloHATHE «TUAPOKCUABD).
Peakuun 3amemeHus — B3auMojeiCTBHE BOAbI C MeTayulaMH. Peakuuu oOMeHa — THIPOJIH3
BELLECTB.

HemoncTpauuu. [Ipumeps! pusndecknx siBICHU: a) MmiiaBjieHue napaduHa, 6) BO3TOHKA HOMA WU
OEeH30HHON KHCJIOTHI, B) PACTBOPEHHE OKPALICHHBIX cojei; ) auddy3us AymUCTBIX BEIIECTB C
ropsiIei JaMIovKy HakaauBaHus. [IprMepsl XUMHUUECKUX SIBJICHUH: a) ropeHue Maruusi, gocdopa,
0) B3auMojeiCTBHE COJSTHON KHCIIOTBI ¢ MPaMOPOM WJIM MEJIOM; B) MOJy4YE€HHE TUAPOKCHIA MEIu
(IT); r) pacTBOpeHME MOJNYUYEHHOTO TUAPOKCHIA B KUCIOTaX; 1) B3aumoaeictere okcuaa meau (1) ¢
CepHOW KHCJIOTOH NpH HArpeBaHWH, €) pasJIOKEHHE IIepMAaHraHaTa Kajius, k) pa3JIoXKeHHe
MepoKCcuaa

BOIOPOJAa C TIOMOLIBIO JUOKCHIA MapraHia H Karajasbl KapTodedss WIHM MOPKOBH, 3)
B3aUMO/IeiCTBHE pa30aBIEHHBIX KICIOT C METAJTAMU.

IIpakTnueckue padorsl 3. [Ipu3Haky XUMHUUECKUX PEAKLIMM.

Kontpoabnas padora 3 o teme: «M3MeHeHUs], MPOUCXOALINE C BELIECTBAMI»

Tema S. PactBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3JIEKTPOJIMTOB

PacTBopenne kak Qusuko-xummuueckuii npouecc. lloHATHe O ruapaTtax M KPHUCTALUIOTHAPATaX.
PactBopumocTts. KpuBble pacTBOPUMOCTH Kak MOAENb 3aBUCUMOCTH PaCTBOPUMOCTH TBEPAbIX
BelIeCTB OT TemrnepaTypbl. HacblllleHHbIe, HEHACHIIIIEHHbIE U NEPECHIIEHHbIE PACTBOPHI. 3JHAUEHUE
PacTBOPOB 7151 MPUPOABI U CENBCKOrO XO35UCTBA.

[TonsiTne 00 3JEKTPOIUTUYECKOH IHUCCOLMAIMU. DJIEKTPOJUTHI M HEIJIEKTPOJIUTHL. MeXaHu3M
JUCCOLMALMI 3JIEKTPOJIMTOB C pPa3jMYHbIM XapakTepoM cBsi3U. CTeneHb 3JIEKTPOIUTHYECKOMN
nucconuanui. CHIIbHBIE U CTa0BIE 3JIEKTPOJIUTHL.

OcCHOBHbBIE MOJIOKEHUsI TEOPUU BJIEKTPOIUTUYECKON aucconuanuy. MoHHbIe ypaBHEHUs peakLni.
Peakunn oOmeHa, nayime 10 KOHIA.

Knaccugukamusi HOHOB 1 UX CBOWCTBA.

Kucnorel, ux knaccudpukauus. Jucconmanmsi KHCIOT M HUX CBOHCTBA B CBETe TEOPHH
3JIEKTPOJIMTHYECKOW — aucconuauuu.  MonekysispHele W HOHHBIE  YPAaBHEHHSl  PEaKLUi.
BzaumonelicTBue KHUCIOT C MeTaslaMU. OJIEKTPOXUMHUYECKUI psA HaNpsDKEeHUH METalljIoB.
B3anmonelicTBue KUCIOT C OKCHUAAMH METAUIOB. B3auMonmencTBue KUCIOT ¢ OCHOBAHUSIMH —
peakuusi HeWTpanu3auuu. BsamMmopeicTBhe KUCIOT ¢ coyisiMd.  Vicmonmb3oBaHue TaOJUIBI
PacTBOPUMOCTH AJIsl XapaKTePUCTUKN XUMUYECKUX CBONCTB KUCIIOT.

OcHoBaHws, ux kinaccupukanms. Jlucconmanyst OCHOBAHMI M WX CBOICTBA B CBET€ TEOPHUH
SJIEKTPOJIMTHUECKON aucconuauuu. BsaumoneiictBue ocHoBaHMN ¢ consMu. HMcnonp3oBaHue
Ta0IHIBI PACTBOPUMOCTH JIJIsl XapaKTEPUCTUKHA XMMHUYECKUX CBOWCTB OCHOBaHMiA. B3anmoneiicTaue
LIeJI04Yel C OKCUIaMU HEMETAJIOB.

Comu, ux puccouManys W CBOHCTBA B CBET€ TEOPUM BJIEKTPOIMTUYECKOM IUCCOLMALIUU.
BszaumoneticTBue cojeil ¢ meTanaamu, OCOOCHHOCTH 3TUX peakuuid. B3aumopeiicTBue comneli ¢
comsimu. Mcrnonb3oBaHue TaOMUIBl PACTBOPUMOCTH Ul XaPAKTEPUCTHKH XHUMHYECKHX CBOHCTB
COJIEH.

O06o0menne ceeaeHmit 00 OKCUax, X KIACCU(UKALNN U CBOWCTBAX.

I'enetnueckne psapl MeTaula W HeMeTaula. | 'eHeTndeckass CBsI3b  MEXIy  KJIaccaMu
HEOPTraHUYECKHUX BEIIECTB.

OKHCINTENbHO-BOCCTAHOBUTEbHBIE PEAKIIIH.

OmnpeneneHue CTENeHEH OKUCIEHUS IS 3JIEMEHTOB, OOpPa3yIOIIMX BEIIECTBA PAa3HBIX KJIACCOB.
Peakuun woHHOro oOMEHa M OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. OKUCIuTens W
BOCCTAHOBUTENb, OKHCJEHHE U BoccTaHOBieHHEe. (COCTaBle€HHE YpaBHEHUN OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIMI METOIOM 3JIEKTPOHHOTO OanaHca.

CBolicTBa MPOCTHIX BELIECTB — METAJUIOB U HEMETAIJIOB, KUCJIOT U COJIEH B CBET€ OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLU.

JemoHcTpanuu. BzanmoneiictBue pacTBOpOB XJjiopuaa HaTpusi U HuTpata cepedpa. Ilomyuenne
HEpPacTBOPUMOI0 T'MIPOKCHIA M B3aUMOJEHCTBHE €ro C KHUCJIOTaMu. B3auMopmeincrsue KHUCIOT C
OCHOBAaHUSIMU. B3auMopencTsue KHCIOT C OKCHAAMH METAUIOB. B3aumopeicTsue KHCIOT C



MeTannamu. BsavmMofeicTeue KUCNOT C conamu. B3aumopencTBue LUeNoYein € Kucnotamu.
B3anmopencTBume LWenoYeli ¢ OKcuaamm HeMeTansioB. B3aMMofeincTsve LLENoYein ¢ ConsMu.
MMonyyeHne ¥ CBOWCTBA HepacTBOPMMbIX OCHOBaHWA. B3aMMOfelCTBME OCHOBHbLIX OKCUAOB C
Kucnotamu. B3savmMofeiicTBMe OCHOBHbIX OKCUAOB C BOAOW. B3avMopfeicTsme KMCNOTHbIX OKCUA0B
C Lenovamu.
MpakTnyeckne paboTbl 4. YCNoBUA TEUEHUS XMMUYECKUX pPeakuuii Mexay pacTBopamu
3/1EKTPO/INTOB [0 KOHLA.
5. PelueHre aKcnepuMeHTa/IbHbIX 3a4au.
NTorosas KOHTposibHas paboTa 3a Kypc XMMnn 8 Kracca
MpeaMeTHbIMKW pe3ynbTaTaMy U3yyeHns npeaMeTa «XUmms» SBASKTCA CeaytoLLme YMeHNs:
Tema: «BBefieHne B xumuio. NpegmeT XMmMmnmns»
BbINYyCKHWK Hay4muTCs:
> PacKpblBaTb CMbIC/T OCHOBHbIX MOHATUI: BELLECTBO, XUMUYECKUIA 3N1IEMEHT, OTHOCUTENbHAS
aTOMHas 1 MOJIEKY/IiPHas Macchbl;
> HasblBaTb XMMWYECKME 3/IEMEHTDI;
> BbIUMCNATb OTHOCUTENIbHYKO MOJEKYNAPHYO Y MOMISPHYKD MacChbl BeELWeCTB, a Takxke
MaccoBYHO [0/I0 XMMWYECKOro 3/1eMEHTA B COEAMHEHUAX AN OLEHKM MX NPaKTUYECKOM
3HAYMMOCTH;
> cobnogath npasuna TEXHUKK 6e30NacHOCTM Npu NpPoBeAeHUM HabIOAEeHNIA U OMNbITOB
BbINYCKHWK MOTyYNT BO3MOXKHOCTb Hay4UTbCSH:
> onpefensTb Posib PasiMyHbIX BELECTB B MPUPOLE N TEXHUKE;
> XapakTepu3oBaTb MeTO/bl XMMWUYECKOW HayKWn (Hab/toAeHNe, CpaBHEHME, IKCMEPUMEHT,
N3MEPEHME) N UX POJib B MO3HAHWUM NPUPOABbI
Tema: «ATOMbI XMMUYECKNX 3/IEMEHTOB»
BbINYCKHWK Hay4mUTCs:
> PackpbiBaTb  CMbICT  OCHOBHbIX  MOHATWIA:  aTOM, M30TOMbl, XUMWUYECKas  CBf3b,
3NeKTPOOTPULLATENBHOCTb;
>  O6BACHATL (IU3NYECKMIA CMbIC NOPALKOBOr0 HOMepa 3/IeMeHTa, HoMepa rpynmnbl, HoMepa
nepuopa;
> COCTaB/IATb CXeMbl CTPOEHWS aTOMOB MepBbiX 20 3/1IEMEHTOB MEPUOAMNYECKOA CUCTEMBI
[O.N.MeHpeneesa,
> pasnnyatb BWAbl XMMWYECKON CBS3WN: WOHHYHO, KOBA/IEHTHYIO MOMISPHYHO, KOBAIEHTHYHO
HENONAPHYIO 1 META/IIMYECKYHO;
> n300paXaTb 3NEKTPOHHO-UOHHbIE (HOPMY/ibl  BELLECTB, 06pa30BaHHbIX XUMUYECKUMM
CBA3IMM Pa3HOro BKAa.
BbINYCKHWK MOTyYNT BO3MOXKHOCTb HayUUTbCS:
> 0CO03HaBaTb 3HAYEHVEe TEOPETUYECKMX 3HAHWI AN NPaKTUYECKON feaTeNlbHOCTU YeoBeKa;
> OMUCbIBaTb U3yUeHHble 0OBEKTbI KaK CUCTEMbI, MPUMEHSS /TIOMMKY CUCTEMHOIO aHan3a
Tema: «[pocTble BeLecTBax»
BbINYyCKHWK Hay4muTCs:
> KnaccuguumpoBaTb XMMUYECKUE 3/1EMEHTbI Ha MeTa/lbl, HEMETa/bl, MHEPTHbIE 3/IEMEHTbI
(rasbl) 4na 0CO3HaHMS BAXKHOCTM YNOPAA0YEHHOCTY HayYHbIX 3HAHWIA;
> BbIUMCNATb KOIMYECTBO BELLECTBa, 00BEM MIM Maccy Mo KOMMYECTBY BELLECTBA;

BbINYCKHWK MOTyYNUT BOSMOXKHOCTb HayUUTbCS:

> pa3BMBaTb KOMMYHVKATVBHYK KOMMETEHTHOCTb, UCMOMb3Ys CPeACTBa YCTHOM 1
MUCbMEHHON KOMMYHMKauum npu paboTe ¢ TeKCTamMu Y4ebHMKa U ONONHUTENbHOW
NNTEPaTYpPOiA, CNPaBOYHbIMU TabAULIAMN;

> NposBNATb FOTOBHOCTb K YBAKEHWIO MHOM TOUKM 3pEHMS NMPU 06CYXKAEHNM pe3ynbTaToB
BbINO/IHEHHOW PaboTbl

Tema: «CoeAMHEHNSA XUMUYECKUX 3/1EMEHTOB
BbINYCKHMK HayunTCs:
> onpeaensTb CTeneHb OKUCNEHUS 3/1eMEHTa B COEANHEHNSIX;



>
>

onpefensaTb  NPUHAANEXHOCTb BELUECTB K OMPeAeneHHOMY KnacCy HeopraHW4ecKmx
BELLECTB;

pa3nNYaTh IKCNEPUMEHTANIbHO KUCMOTbI U LLENOYN, NOMb3YSACh MHAMKATOPaMU; 0CO3HaBaTb
Heo6XxoANUMOCTb CobNAeHNs Mep 6e30macHOCTM Npu  06palleHMn C  KUCIoTaMu U
LLies104amu.

BbISIBNATb 3aBMCUMOCTb CBOWCTB BELUECTB OT CTPOEHUS WX KPUCTa//IMYECKUX PELLETOK:
MOHHbIX, aTOMHbIX, MONEKY/NSPHBIX, META/INYECKMX;

MPUroTOBNSATL PACTBOPbI C ONPeAeNEHHON MaCcCOBO [0Neli PaCTBOPEHHOIO BELLLECTBA;
COCTaB/IATb (DOPMY/Ibl HEOPraHNYECKMX COEAVHEHWIA MO CTEMEHSIM OKUCNEHNS 3/IeMEHTOB, a
TaKXXe 3apsiaM MOHOB, YKa3aHHbIM B TabMLEe pacTBOPUMOCTM KUC/IOT, OCHOBaHWIA 1 CONeix;

BbII'IyCKHI/IK Nnony4ynT BO3MOXXHOCTb HayYUTbCA:

>

CMONb30BaTb NPUOOPETEHHbBIE 3HAHUSA Y YMEHUS B MPaKTUYECKON [eSTeNbHOCTU 1
MOBCEAHEBHOM XM3HW AN NPUrOTOB/EHMS PACTBOPOB 3ajaHHOM KOHLIEHTPALIMN.

Tema: «N3meHeHUs, npoucxogsime ¢ BeLecTBaMmmn»
BbINYCKHUK HayuuTCs:

>
>
>
>

NPUBOANTL MPUMEPbI XMMMUYECKUX MPOLIECCOB B MPUPOAE;

1306paXKaTh CYLHOCTb XUMUYECKMX PeakLniA C MOMOLLbH XMMUYECKMX YPaBHEHWIA;
06BACHATb Pa3INYHbIE CNOCO6bI KNacCUhmKaLm XUMUYECKNX peakLyii;
MPOBOAUTH XMMUYECKME OMbITbI N AKCMEPUMEHTbI 1 O6BACHATb UX Pe3ynbTaThl;

BbINYCKHUK NOMYYUT BO3MOXHOCTb HayUUTLCA:

>
>

MOHMMATb PO/b XMMUYECKMNX MPOLIECCOB, NMPOTEKAIOLLMX B MPUPOJE;
rpaMOTHO 06paLLaTbCS C BELLECTBAMU B NMOBCEAHEBHOM YIM3HM.

Tem: «PacTBopeHve. PacTBopbl. CBOIiCTBa pacTBOPOB 3/1eKTPO/IUTOB»
BbINYCKHMK HayumUTCS:

>

>

pacKpbiBaTb CMbIC/T OCHOBHbIX MOHATWIA:  PacTBOPbl, 3MEKTPOIUT W HE3NEKTPOSNT,
3NEKTPONINTMYECKAs  AMCCOLMAUMS;, OKUC/UTElb WM BOCCTaHOBUTE/b, OKUC/IEHWE U
BOCCTaHOBJ/IEHME

06BACHATL CYLLHOCTb PeakLuuii MIOHHOro 0OMeHa;

KnaccmgunumpoBaTb OKCUAbI M OCHOBaHWS MO CBOWCTBaM, KUCNOTbI U COMK MO COCTaBY;
COCTaBNATb YPaBHEHWA 3MEKTPOSIMTUYECKON [AMcCOoUMaLMM  KUCOT, LUEoYeld, COonei;
MO/HbIE U COKPaLLEHHbIE NOHHbIE YPaBHEHUS peaKLMii 0OMeHa; YpaBHEHWSI OKUCUTENbHO-
BOCCTaHOBUTE/IbHbIX PeakLuii;

COCTaBNATb YpPaBHEHUS peakumid, COOTBETCTBYIOLUMX MOCNeA0BATENbHOCTA («LEMOUKe»)
npeBpaLLeHnin HeOPraHNYeCKMX BELLECTB Pas3/INYHbIX K/acCoB;

HasblBaTb 0OLME XMMWYECKME CBOINCTBA, XapaKTepHble [N KaXA0ro M3  K1acCcoB
HeopraHNYecKmx BELLECTB: KWUC/IOT, OCHOBaHWIA, COMe;

MPUBOAUTL NPUMEPbI peakUWii, NOATBEPXKAAIOLLMX XMMUYECKME CBOMCTBA HEOPraHUYECKNX
BELLIECTB: OKCWAO0B, KWNC/MOT, OCHOBaHWIA U CONEN;

COCTaBNATb OKUCNUTENbHO-BOCCTAHOBUTESIbHLIA 6anaHC (418 U3YYeHHbIX peakumid) no
NPes/IoKeHHbIM CXeMaMm peakuui 1 onpefensiTb BeLeCTBO-OKUCIUTENlb W BELLeCTBO-
BOCCTAHOBMUTE/Ib B OKUC/IUTENbHO-BOCCTAHOBUTE/IbHLIX PeakumsiX;

NPoBOANTL NlabopaTopHble OMbIThbl, MOATBEPXAAOLME XMMUYECKME CBOMCTBA OCHOBHBIX
K/lacCOB HEOPraHWYecKnX BeLLECTB;

BbINYCKHUK NOMYYUT BO3MOXHOCTb HayUUTLCA:

>

>

>

>

COCTaBNATb MONEKYNSIPHbIE W MOMHblE WMOHHbIE YPaBHEHUS MO COKPALEHHbIM WOHHbIM
YPaBHEHVISIM;

NPMBOAUTL NPUMEpPbI peakLMii, MOATBEPXKAAOLMX CYLLLECTBOBaHME B3aVIMOCBSI3N MEXY
OCHOBHbIMW Knaccamn HeopraHM4eCcKux BeLLECTB;

CMOMb30BaTb NPUOBPETEHHbIE KNHOYEBbIE KOMMETEHTHOCTU NPU BbINOHEHNM
CCNeaoBaTeNbCKMX MPOEKTOB MO U3YYEHWHO CBOIMCTB, CMOCOGO0B NOJTyYeHMs 1
Pacno3HaBaHWUs BELLECTB;

BbISIBNATb CYLLECTBOBAHME TEHETUYECKO/ B3aMOCBSI3N MeXay BellecTBaMy B psidy:
MPOCTOe BELLECTBO — OKCW — FMAPOKCUL — COfb;

9 Knacc



Beeagenne. O0masi XxapakTepUCTHKA XHMHYECKHX 3JIeMEHTOB U XUMHYEeCKHX peakiuui
Ilepuoanyecknn 3axkoH u llepuoamyeckass cucrema xumuHYeckux »3jemenros /I, H.
Menpeneesa

XapakTepucTuKa »JJIeMEeHTa [0 ero mnojoxeHuro B Ilepuoauueckoll cucreMe XUMHYECKHUX
snemeHToB J{. 1. MenneneeBa. CBOICTBa OKCHUIOB, KHCJIOT, OCHOBAHUH U COJIEHl B CBETE TEOPUH
3JIEKTPOJIMTHYECKON JUCCOLUALUN U OKUCIICHUSI-BOCCTAHOBJICHHUSI.

ITonsiTue o nepexonHbIx 3aeMeHTax. AMpoTrepHocTh. ['eHeTHUECKNH psA TEPEXOIHOTO 3JIEMEHTA.
Ilepuoanueckuii 3axon u [lepuoanueckas cucrema xumuueckux snemeHTos /. 1. Menneneesa.
Xumuueckasi OpraHu3alds >KMBOM U HEXKUBOW NPUPOABL. XUMHYECKUH COCTaB siAPA, MAHTUU H
3€MHOH KOpbl. XMMHUYECKHE 3JIEMEHTHI B KJIETKaX KUBBIX OPraHU3MOB. Makpo- 1 MUKPO3JIE€MEHTHI.
OO6obumenne cBemeHUH O XUMHUYECKHMX peakuusx. Kiaccupukanms XUMHYECKHX pPEaKUud o
PA3NIUYHBIM MPHU3HAKAM: «YUCIIO U COCTAB PEArHPYIOIUX U 00pPa3yrIIUXCcsl BEIIECTBY, «TEIUIOBON
s¢dekT», «HampaBIeHHE», «U3MEHEHHE CTEMEHEeHl OKHCIEHUs JJIEMEHTOB, O00pa3yroIux
pearupyromue BeIIecTBay, «(as3ay, «HUCIONb30BaHUE Katanmuzaropay. IloHsTHe O CKOpocTH
XUMHYECKON peakuuu. PakTopsl, BAUSAIOINE HA CKOPOCTb XUMUYECKUX peakuuil. Katamuszatopsl u
katanu3. MTHruburopel. AHTHOKCHIAHTHI.

Hemoncrpanun. Paznnunsie hopmbl Tadnunsl J{. 1. Menneneesa. Monean aToMOB 3JIeMeHTOB 1 —-
ro nepuonoB. Monenb CTPOeHHsI 3€MHOrO miapa (TOmepeyuHblid pa3pe3). 3aBUCUMOCTb CKOPOCTH
XHUMHUYECKON peakLuu OT MPHUPOAbl PEarupyrolInuX BELeCTB. 3aBUCUMOCTb CKOPOCTH XHMHUYECKOMN
peaxkLuy OT KOHLIEHTPALMK pearupyroiux BelecTs. 3aBUCHMOCTb CKOPOCTH XUMUYECKONW peakLuu
OT TUIOIIAAN COTIPUKOCHOBEHUS PEArHPYIOLINX BEIIECTB (KKHUITALINHA CION»).

JlaGopaTopubie onbiThl 1. IlonydyeHne rugpokcuaa LMHKA W HUCCIEAOBAHUE €ro CBOWMCTB. 2.
MopnenupoBanue noctpoeHus Ilepuoanyueckoll  CUCTeMBl  XUMHUYECKHX  3JeMeHTOB [
N Menneneesa

JuarHocTuyeckasi KOHTPOJibHasi padoTa

Tema 1. Metanbl

Ilonoxxenne merannos B Ilepuoguyeckoi cucreme xummdeckux siaeMeHToB [[. M. Menneneesa.
Merananueckast KpUCTAJUIMYECKasl peleTka M MeTaUIMYecKass XuUMudeckas cBsi3b. OOmme
¢usnueckue cpoiicTBa MetaioB. CIiaBbl, WX CBOWCTBA M 3HAUY€HHE. XUMHUYECKHE CBOHCTBA
METaJJIOB KaK BOCCTAHOBHUTEJNEH, a TakXKe B CBETE UX IOJIOKEHUS B BJIEKTPOXUMHUYECKOM psiiy
HAIPSIKEHUH METaJIOB.

Kopposust metamios u crnocoOsl 60peObl ¢ Heil. Merayuibl B npupone. O0mue crnocodbl ux
MOJTyYEHUSI.

O0masi XapakTepHCTHKA MIEJOYHBIX MeTaIoB. Metaiubl B npupope. OOmue crocobsl ux
nonyueHusi. Crpoenue artomoB. IllenouHble MeTannael — TMpOCThble BellecTBa. BaxkHeilue
COCAMHEHUS INEJIOYHBIX METaJUIOB —OKCHABI, THUAPOKCHABI W COJH (XJIOPHUIBL, KapOOHATH,
CyJb(]aThl, HUTPATHI), UX CBOWCTBA M MIPUMEHEHNE B HAPOJHOM X 03s1iicTBe. KanmiiHbie ynoOpeHus.
O0mas xapakrepucTHka 3jeMeHTOB riaaHod moarpymnsl II rpynnel. CTpoeHue aTomos.
IllenouHO3eMenbHBIE  METaIBl —  OPOCThIE  BeIlecTBa.  BaxHedmune  COeAUHEHUs
IIEJIOYHO3EMENIbHBIX METAJJIOB — OKCHABIL, THAPOKCUIBI H COJH (XJIOPHUIBI, KapOOHATHI, HUTPATH,
cynbdarsl, pochater), X CBOHCTBA U MPUMEHEHNE B HAPOTHOM XO3SIHCTBE.

Amomunni. CtpoeHne aroma, (U3NYECKHEe M XHMHYECKHE CBOWCTBA MPOCTOrO BEINECTBA.
CoenuHeHHs1 aJIOMHHUSI — OKCHJ W THAPOKCUA, UX am(pOTepHBIH xapaktep. Baxneiimne comu
amromunus. [IpuMenenne amoMUHUA U €ro COeANHEHUI.

Kenezo. Ctpoenne aroma, ¢Qu3uuUecKkne W XHUMHYECKHE CBOHCTBA IIPOCTOrO  BEIECTBA.
I'enernueckue psansl Fe2+ u Fe3+. Baxueiimue conu jkene3a. 3HaUEHUE JKeJIe3a U €r0 COSNUHEHU I
11 IPUPOABI M HAPOJIHOI'O X035HCTBA.

JMemoncTpanuu. OOpasipl MENOYHBIX M LIEJOYHO3EMENbHbIX MeTauioB. OOpasumbl CIUIaBOB.
B3anmonelicTBue pacTBOPOB KUCJIOT U COJIeH ¢ MeTaiaMu. llonydenne rugpokcuna alqtOMUHUS U
UCCJIEIOBAHUE €ro CBOWCTB. B3aumoneilictsue xene3a ¢ coisiHOM kucnorod. Ilonmyuenue
rugpokcunos kenesa (I1) u (II1) n n3ydeHnne ux cBOHCTB.

IIpakTnueckue padorpl. 1. OcyliecTBieHne LEMNOUYKN XUMUYeckux npespatnenuil. 2. [lonydyenue
Y CBOMCTBAa COCNMHEHMI METaJIOB. 3. PelleHne SKCEePUMEHTAIbHBIX 33Jad Ha PaclO3HABaHUE U
MOJIy4€HUE COCUHEHNN METaJIJIOB.



KontpoabHas pabdora Nel no teme : Mertasibn

Tema 3. HemeTannl

OOmast xapakTepuCTUKa HEMETAJJIOB. MOJIokeHHe B llepmommdeckoil cucTteMe XHUMHUYECKHX
anemenToB J[. 1. MeHneneena,

0COOEHHOCTH CTPOEHHSI aTOMOB, 3JIEKTPOOTpULaTeIbHOCTh (D0) Kak Mepa «HEMETATTHYHOCTHY,
pan 20. Kpucramnuueckoe CTPOEHHE HEMETAJIOB — IPOCTBIX BEIIECTB. AJUIOTPOMNUS.
dusznyeckue cBoNiCcTBa HeMeTa10B. OTHOCUTEIBbHOCTD MOHATUN «METaJD» U KHEMETaJL».
Boaopoa. [lonoxenue Bomopona B Ilepuoamdeckoil cucreme xumudeckux saemMeHtoB J[. W
MenneneeBa. CTpoeHue aroma U MoJsiekyibl. Puznyueckrue U XMMUUECKHe CBOICTBAa BOAOPOAA, €ro
MOJIyueHHUe U IPUMEHEHHE.

Bopa. Ctpoenue Monekynbl. Bopoponnas xumuueckas cBsi3b. Pusndeckue CBOICTBa BOJBI
AHoMamuu CBOWCTB BoAbl. ['mnpodunbHble U runpodoOHbIe BemecTBa. XHUMHUYECKHE CBOWCTBA
Bonbl. Kpyrosopor Bombl B mpupoze. Bomoouncrtka. Aspaums Boapl. BbITOBBIE (DHUIBTPHL
MuHepanbHble BOAbl. JUCTUIINPOBaHHAs BOAA, €€ MOJy4YeHHe U IPUMEHEHUE.

Ob0masn xapakrtepuctuka rajgoreHoB. Ctpoerne atomoB. I[IpocTeie BelecTBa U OCHOBHBIC
COEAMHEHHUs] TaJIOTeHOB, WX cBolcTBa. KpaTkme cBenmeHwss o xjope, Opome, ¢Tope m wmone.
IIpuMeHeHMe raJloreHOB U UX COCAUHEHUN B HAPOJHOM XO3SICTBE.

Cepa. CtpoeHne aToma, aJuIOTPOIUS, CBOWCTBA U MPUMEHEHHE poMON4ecKoil cepbl. OKCHIBI Cephl
(IV) u (V]), ux nony4yeHue, cBOCTBa 1 mpuMeHeHue. CepHasi KUCJIOTa U €€ COJIH, UX PUMEHEHHUE B
HapOAHOM X0351iCTBE. [IpON3BOACTBO CEPHON KUCIOTHI.

A3ot. CTpoeHHe aToMa 1 MOJIEKYJIbI, CBOMCTBA NMPOCTOro BellecTBa. AMMMaK, CTPOEHHE, CBOICTBA,
nojiydeHue u npuMenenue. Conn aMMOHUs, uX cBoiicTBa u npumeHenne. Oxcuael azora (1) u (IV).
A3OTHas KUCIIOTa, €€ CBOICTBA M mpuMeHeHne. Hurpatsl u HUTpuTHI, podieMa uX COnepKaHus B
CeJIbCKOX 03SIICTBEHHOM MPOAYKILUH. A30THBIE YIOOPEHHUSI.

Docdop. CTpoeHne aroma, aJUIOTPOMHS, CBOMCTBA Oeoro u kpacHoro ¢ocdopa, X NpUMEHEHHE.
OcHosHble coequHenus: okcuna (ocdopa (V) u oprodochopHas kucnora, pocdarsl. PochopHbie
yIoOpeHusl.

Yraepoa. CtpoeHue aroma, ajIoTpomnus, CBoicTBa Moaupukanui, npumeHeHue. OKCHIbI
yraepona (II) u (IV), ux cpoiictBa u mnpuMmeHeHne. KapOoHATHI: KaJlbLUT, COAA, MOTAIl, WX
3HauY€HUeE B PUPOJIE U JKU3HU YeJIOBEKa.

Kpemunii. CTpoeHue aToma, KpUCTaNIMYECKUN KpeMHUI, ero cBoiicTBa u npumeHeHue. Okcun
kpemuusi (IV), ero mpuponnele pasHoBugHOCTH. CHiMKaThl. 3HAaYeHHE COCTUHEHUN KPEMHHS B
JKUBOW U HEXUBOH npupone. IloHsATHe 0 CUNMKaTHON NPOMBIIIIJIEHHOCTH.

HemoncTpaumu. [lonyyenue u pacrnosHaBanue Bojgopona. KauecrBeHHas: peakius Ha rajoreHus-
WOHBL.. B3aumonencTeue KOHUEHTPUPOBAHHON a30THOM KUCJIOTHI C MEABIO.

JlaGopaTopubie onbiThl. (O3HAKOMJIEHHE C COCTaBOM MuHepaidbHON BOAbl.  30. CBoiicTBa
pa30aBIeHHON CepHOU KUCIOTHL M3ydeHue CBOWCTB amMMuaka. PacrosHaBaHUE COJIe aMMOHUS.
Topenue ¢ochopa Ha Bozmyxe u B kuciopoae. PacmosnaBanue (ocdaros. ['opeHue yris B
kuciopone. [lepexon kapOOHATOB B rHIPOKapOOHATHL

IIpakTnueckue padorbl. 4. PemeHue skcnepuMeHTal bHBIX 3a7ad 1o Teme «lloarpynma
kucioponay. 5. Ilonydenne, coOupanue 1 pacro3HaBAHUE Ta30B.

Kontpoabnas padora Ne2 no reme : Hemerannbs»

Tema S. OOGo0meHue 3HAHMH MO XHMMHH 3a Kypc oOcHOBHOH mkojabl. IloaroroBka k
rocyaapcrseHHoi urorosoii arrecranuu (I'MA)

Ilepuoanueckuii 3akoH u Ilepuoandeckas cucrema xumudeckux siaeMeHtoB . M.MeHnneneesa.
dusnyeckuil CMBICT MOPSAAKOBOrO HOMeEpa »3JIeMEHTa, HOMEpPOB Iepuoja U TIPYIMIbL
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB U UX COEUHEHUI B IEPUOAAX U IPYINax B CBETE
MPECTaBJICHUN O CTPOCHHH aTOMOB 3JIeMeHTOB. 3HaueHue [lepuonnueckoro 3akoHa.

Bunbl XuMHUecKHxX CBsI3€d U TUIIBI KPUCTAIIMUECKUX pelleTOK. B3auMOCBsI3b CTpOEHUs U CBOMCTB
BELIECTB.

Knaccnpukanys XuMHYECKUX PEaKLFi MO PAa3JIMYHbIM MPU3HAKAM (YHCJIO U COCTaB PEArHPYIOLINX
U O00pa3yloIuxCcsi BEIIeCTB, HaJW4KMe TrpaHullbl pasnena (a3, TeruioBoil 3¢ddexT, mu3meHeHue
CTEeTEHEH OKHCIeHHMs aTOMOB, MWCIIOJb30BAHME KAaTaJIM3aTopa;, HAMpPaBICHUE IPOTEKAHMS).



CKOpOoCTh XMMHUYECKHX peakuuid U (akTopel, Biawsromue Ha Hee. OOpaTHMOCTh XMMHUYECKHX
peakuii 1 criocoObl CMEIEeHUST XUMUYECKOTO PABHOBECHSI.

IIpocTeie u cnoxHbIe BemecTsa. MeTaibl U1 HeMeTasuibl. ['eHeTnueckue psiibl MeTajia, HeMeTaua
u nepexogHoro Merauia. OKCuAbBl W THAPOKCHIBI (OCHOBaHUS, KHCJOTHI, aM(OTepHBIE
THOPOKCHUBI), conu. Mx coctas, knaccupukanus u o0Imre XMMUYECKUE CBONWCTBA B CBETE TEOPUH
3JIEKTPOJIMTHYECKON JUCCOLIUALUU.



YUEBHO-TEMATVNYECKOE NJ1IAHNPOBAHWE
8 Knacc
Tembl

Pasgen 1. MeTogbl MO3HaHWS BELWECTB W XUMUYECKUX SABJIEHUIA.
JKcnepuMeHTasIbHble OCHOBbI XUMWMW:

XVMUS Kak 4acTb ecTecTBO3HaHMsl. XMMUA-Hayka O BeLlecTBax, WX
CTPOEHWUM, CBOWCTBax MW npespaweHnsax. OCHOBHble MeToAbl MO3HAHUS
BELLECTB W SABMEHWIA: HabNKofeHWe, OnucaHne, W3MEPEHWe, 3KCMEePUMEHT,
mofenmpoBaHue. MoHATME 0 XMMUYECKOM aHa/IN3e U CUHTe3e.

MpeBpaleHns BellecTB. OT/MUME XUMUYECKUX pPeakuMini OT (U3NYecKux
fBNeHWIA. HarpesaTte/ibHble YCTPONCTBa. MpoBefeHNe XMMUYECKNX peakuuii B
pacTBopax 1 Npu HarpeeaHWn. Posib XUMUW B XXM3HWN YeNOBEKa.

MpaBuna paboTbl B LUKONbHOW fabopatopun. JlabopaTopHas nocyga U
obopymosaHue. [MpaBuna 6e3onacHocTn. [MpakTuueckas pabota Nel
«3HaKOMCTBO C JflabopaTopHbIM 060pyaoBaHMeM. [lpaBuia 6e30nacHow
paboThbl B XMMMUYECKOI naboparopuu.

PasgeneHne cmeceil. OuncTka BewecTB. PunbTpoBaHue. [lonyyeHue
KpWCTaN0B COMei.

MpakTuyeckas pabota Ne2 «OuncTKa 3arpsa3HEHHON NOBapPEeHHOM COM».
JemoHcTpayum

O6pasLbl NPOCTLIX M CNOXHbIX BELLECTB.

["opeHne marHus.

PacTBOpeHMe BELLECTB B Pas3/IMYHbIX PacTBOPUTENSX.

JTabopaTopHble ONbIThI

3HaKoMCTBO C 06pasLiaMm NPOCTbIX M CNOXHBIX BELLECTB.

Pa3aeneHne CMecei.

XvMuyeckne saBfieHNs (NpoKasivBaHe MeAHOW NPOBOMOKW; B3aUMOLENCTBME
Mena ¢ KUCNOTOoM).

Pa3gen 2. BellecTBo.

Tema 1. ATOMbI XUMNYECKUX 3N1EMEHTOB:

ATOMbI KaK popmMa CyLLECTBOBaHUA XUMMUYECKUX 31EMEHTOB. XUMUYECKMNI
3NIEMEHT. A3bIK XUMUMW. 3HaKN XMMUYECKMX 3M1eMeHTOB. Morneky/bl. 3akoH
MOCTOAAHCTBA COCTaBa.

Mepnoanyecknii 3aKOH 1 Nepuoamyeckas cuctemMa XMMUYECKMUX 3/1EMEHTOB
O..MeHpgeneesa. [pynnbl M nepuoabl CUCTEMbl. PU3NYECKUIA  CMbICH
NMopsLKOBOro HoMepa 3/1eMeHTa, Homepa rpynnbl, HoMepa nepuoja.
CTpoeHwue aToMa. Aapo (NPOTOHbI, HEATPOHbI) 1 3NEKTPOHBI. 30TONbI.
CTpoeHMe 3NEKTPOHHbIX 060/M104eK aTOMOB nepBbiXx 20  3/1EMEHTOB
NepuOLNYECKON  CUCTEMbl  XMMUYeCKUX anemeHToB  [..MeHpgeneesa.
[MoHATME 0 3aBEPLLUEHHOM U He3aBepPLLUEHHOM 3HEpPreTMYeCKOM YPOBHE.
XuvmMuueckne ¢opmynbl.  NHAEKCbl M KO3(pUUMeHTbl. OTHOCUTENbHAsA
aTOMHas 1 MOMeKynsapHas Maccbl. ATOMHasA eavHKLA Macehl.

CTpoeHue Monekyn. XuMuyeckas CBA3b. TWUMbl XUMUYECKMX  CBA3EN:
KOBa/leHTHad  (MonsipHas M HenonspHas), WOHHas,  MeTal/Inyeckas.
3MeHeHMe umcna 3M1eKTPOHOB Ha BHELUHEM 3/1EKTPOHHOM YpPOBHE aToma
XUMUWYECKOr0 3/IeMeHTa - 06pa3oBaHue MOIOKUTENbHBIX U OTpULATeNIbHbIX
NOHOB. TMoHATME MOHa. O6pa3oBaHMe OGUHAPHbLIX COeAMHEHMI. MoHsThe 06
MNOHHOW CBA3M, CXEMbI ee 06pa30BaHKs.

B3avMogelicTB1e aTOMOB XMMUYECKMNX 3/1EMEHTOB-HEMETA/INIOB MEXAY COO0M
- 00pa3oBaHMe [BYXaTOMHbIX MOJIEKY/T MPOCTbIX BellecTB. KoBaseHTHas

Pasgen

N

KonwnyecTtso
4acoB, B T.u.
KOHTPO/bHbIX U
MPaKTUYEeCKNx
paboT
5, n.p.2
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HETIOJIPHAst XUMHYECKast CBSA3b. DJIEKTPOHHBIE U CTPYKTYPHBIE (POPMYJIBL
BsanmopneiicTBie aTOMOB XMMUYECKHX 3JIEMEHTOB-HEMETAJUIOB MEXKAY COOOM
- oOpa3oBaHue OMHApPHBIX COeIMHEHU HEMETAJIJIOB,
DnekTpooTpuLaTeNbHOCTh. KoBaneHTHas nossipHas CBS3b.

BsanmopelicTBie aTOMOB XUMHYECKHX 3JIEMEHTOB-METAJIOB MEXKAY COOO0M —
00pazoBaHNE METAUINYECKIX KPUCTAIIOB. MeTaiTnuecKas CBsi3b.
Jlemoncmpayuu:

Mopenu aTOMOB XUMHUYECKUX 3JIEMEHTOB.

Ilepuoanueckas cucreMa xuMudeckux 3yeMeHTos /[ M. Menneneesa.

Mopenu KpUCTaJUINYECKUX PELIETOK KOBAJIEHTHBIX U MOHHBIX COEIUHEHUH.
Comnocrasnenne GU3NKO-XUMUYECKUX CBOWCTB COEIMHEHHUH ¢ KOBAJIEHTHBIMHU
1 UIOHHBIMH CBSI3IMU.

Pacuemmnvie 3aoauu:

Brraucnenue OTHOCHTETPHOM MOJIEKYJISIPHON MacChl BEIIECTB MO (hopmyJie.
Brraucnenue MaccoBoil 101U 3J1€MEHTa B XMMUYECKOM COEIMHEHUU.
YcraHoBnenue mpocTeimel (GopMysbl BemecTBa MO MACCOBBIM  JIOJISIM
3JIEMEHTOB.

Tema 2. IlpocTbie BemecTBa:

KavecTBeHHBINT M KOJUYECTBEHHBIM COCTaB BewiecTBa. [Ipocteie BemiecTsa
(meramnel u  Hemeraybl). CnoxHble BemecTBa (OpraHUYECKHE |
Heoprannyeckue). OCHOBHBIE KJIACCHl HEOPTAHUYECKHIX BEIIECTB.

ITonoxeHue MeTajsioB B NMEPUOJUYECKON CHCTEME XUMMUYECKHUX 3JIEMEHTOB
AU Menneneesa. O0mue ¢Ppusnveckne CBOMCTBA METAJUIOB. AJUIOTPOIIHSL.
AnnoTpornHble MOAH(HUKALINN OJIOBA.

ITonoxeHne HeEMETAIOB B IEPUOAMUYECKOIN CUCTEME XUMUYECKUX 3JIEMEHTOB
J. U Menneneesa. AnnoTpornHbie MOTU(PUKALIIN KUciopoaa u ¢pocdopa.
Konuuectso BemiectBa. Mosip U pyrue eAuUHHUIbI U3MEPEHUs KOJINYEeCTBa
BerecTBa. [locTosnHass ABoranpo.

MonsipHasi Macca BeIIeCTBA U MOJISIPHBIH 00BeM ra3000pa3HbIX BEIIECTB,
€AMHULIbI UX U3MEPEHMUSI.

ITonyuenne  ra3oo0pa3HBIX  BemlecTB. MeTonbl aHamW3a  BELIECTB.
KauecTBeHHBIE peakinu Ha Ta3000pa3Hble BEILIECTBA.

Jlemoncmpayuu:

XuMH4eckne COeIMHeHNsI KOJIMYeCTBOM BellecTBa | MOb.

Monenb MOJISIpPHOTO 00BEMa ra3oB.

OO6pas1bl THMUYHBIX METAJUIOB U HEMETAJLIOB.

Jlabopamopnvie onvimo:

3HAKOMCTBO ¢ 00pa3LlaMH BELIECTB PA3JINYHBIX KJIaCCOB.

Pacuemmnvie 3aoauu:

Brraucinenne MOpHOH MacChl BEMIECTB IO XMMUYECKUM (POPMYyIIaMm.
PacueTbl ¢ UCHOAB30BAHUEM TMOHATHI «KOJUYECTBO BEIIECTBA», «MOJIIpHAsI
Maccay, KMOJISIPHBII 00beM ra3oBy, «IOCTOSTHHAS ABOTaIpoy.

Tema 3. CoenriHeHUsI XHMHYECKHX 3JIEMEHTOB:

ITonsTHe O crenmeHW OKUCIEHUs U BajeHTHocTU. OmperneneHue CTeneHU
OKHCIICHHSI 3JIEMEHTOB 110 XUMHUECKOH popmye coenuaenus. CocraBieHue
(dbopMys1 OMHAPHBIX COSNMHEHUH MO CTEMEeHU OKUCJIEeHUs, o0l cnocod ux
Ha3BaHMUI.

Baxneiimue kimaccel OMHAPHBIX COSNMHEHHH: OKCHUIBI, XJIOPUABI, CYIb(UIbI
U Jseryune BoxmoponxHble coemuHeHus.  CocraBieHne ux  Qopmyi.
IIpencraButenu OKCUAOB: BOAA, YIJIEKUCIBIN ras.

Mertonb! ananu3a BeliecTB. KauecTBEeHHbIE peakLiMd HAa HMOHBI B PacTBOpeE.
Onpenenenue xapakrepa cpeabl. MIHIUKaTOpbI.

OcHoBHblE Kiacchl HeopraHudeckux BeuiecTB. OCHOBaHUS, MX COCTaB U
Ha3BaHMs. PacTBoprMOCTh OCHOBaHMII B Bozae. TaOnmma pacTBOPUMOCTH

5(+2)
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TUAPOKCHUIOB M cojied B Boae. llpeacraButenu 1menoyen: THAPOKCUABI
HaTpus, Kajaus U Kanblus. MHAuKaTopel, n3MeHeHne UX OKPacKH B LIEJIOYHON
cperne.

Kucnotel, ux cocraB u Haszpanus. Knaccupukanms kucnor. [IpencraBurenu
KHUCJIOT: CepHasi, COJisiHasi U a3oTHas. l3MeHeHue OKpacku HWHAMKATOPOB B
KHUCJIOTHOU cpefe.

Conu kxak MPOM3BONHBIE KUCIOT U OCHOBaHWN. MX cocTaB u Ha3BaHWUsI.
PactBopumocts coneit B Bome. Ilpencrasurenu conen: XJjaopup HaTpus,
kapOoHat u ¢pocdar KanbUus.

Bemectsa B TBepOOM, OJKMAKOM W Ta3000pa3HOM  COCTOSTHHML.
Kpucramnmmyeckune n amopdaslie BemecTsa. THITBI KPUCTAITMUECKUX PEIIETOK
(aTomHas1, MOJIEKYJISIPHASI, HOHHAS U METAJUIN4eCcKast). 3aBHCUMOCTb CBOMWCTB
BELIECTB OT TUIOB KPUCTAIIMUECKUX PELIETOK.

HucTele BellecTBa U CMECH BELIECTB, COCTaB, CBoicTBa. [Ipuponneie cmecu:
BO3/yX, NMPHUPOIAHBINA ra3, He(QTh, MPUPOAHBIE BOABL. MaccoBast U O0ObeMHast
JOJIM KOMIIOHEHTOB cMecH. PacueTbl, CBsI3aHHbIE C UCIOIb30BAHUEM MOHATHUS
«JLOTIS».

BseemuBanue. Ilpurorosnenue pactsopos. Ilpakruyeckas padora Ne3
«IIpurorosieHue pacTBopa caxapa u OInpeeaeHe MacCOBOU JOJH €ro B
pacTBope».

Jlemoncmpayuu:

Konnexiust HeTH, KAMEHHOTO YIJIsl M MPOAYKTOB MX MepepaboTKH.
3HAKOMCTBO C 00pa3aMu OKCUIOB, KHCIIOT, OCHOBAHUHN U COJIEH.
Jlabopamopnvie onvimo:

3HAKOMCTBO ¢ 00pa3LlaMH BELIECTB PA3JINYHBIX KIACCOB.

Pacuemmnvie 3aoauu:

Bruncnenue MaccoBOl [OJM BELIECTB B PacTBOPE IO HU3BECTHOW Macce
PacCTBOPEHHOI'O BEIeCTBA M Macce pacTBOPUTENS, BBIYMCIEHUE MAcCChI
pacTBOPSIEMOrO  BELIECTBA U PACTBOPUTENs,  HEOOXOAUMBIX ISt
MIPUTOTOBJICHUST OIPENENICHHON MacChl pacTBOpa € HM3BECTHOW MAacCOBOHN
J0JIEH PACTBOPEHHOIO BEIIECTBA, NEHCTBUs C PACTBOPAMHU.

Paspen 3. Xumuueckas peakuusi.

Tema 1. U3meHeHus1, npoucxoasimye ¢ BeIeCTBAMU:

Xumuueckass peakuus. YCIOBUS M INPU3HAKH XHUMHYECKUX PEaKLUi.
VYpaBHeHHEe U CXeMa XHUMHUYECKOW peakuuu. 3HAueHHe WHIEKCOB U
k03 puiueHToB. 3aKOH COXPAHEHHsS] MACChl BEIIECTB TPH XUMHYECKHUX
peaxuuii. CocTaBieHNe YPaBHEHUN XUMHUECKUX PEAKLIMH.

Knaccupukanmus XUMUYECKHX peakLUUi MO Pa3IMYHbIM MPU3HAKAM: YUCIY U
COCTaBy HCXOOHBIX U TIOJYYEHHBIX BELIECTB, W3MEHEHUI0 CTENeHe!
OKHUCJICHUS] XUMHUYECKHX 3JIEMEHTOB; MOTJIOLEHUIO WIH BBIIEICHUIO SHEPTUH.
Peakuun pasnoxenus. IloHatme O CKOPOCTH XUMHYECKHX PEAKLIUM.
Karanuzaropsl u pepMeHTHI.

Peaknuu coemuuenust. OOparuMble U HeoOpaTtumble peakuuu. Bomopon,
¢du3ndeckne 1 XUMHYECKHE CBOMCTBA, MOTyUYeHHE U IPUMEHEHNE.

Peaxiun 3amernieHus. JIEKTPOXUMHUECKUN Psii HANPSDKEHUsT METAJIOB, €ro
WCIIOJIb30BAHUE [JIs1 TPOTHO3UPOBAHUS BO3MOXKHOCTH MPOTEKAHUs pPEaKLUN
MEXAY MeTaZIaMHd W PacTBOPAMM KHCJIOT. Peakuusi BBITECHEHUS OIHHUX
METAJJIOB U3 PACTBOPOB UX COJIEH APYTHMH METAJIAMU.

Peakunn obmena. Peakimu HefTpanuzaunu. Y CIIOBHS NPOTEKAHUS PEaKIUN
oOMeHa B pacTBOpax 0 KOHIIA.

IIpaxtrueckast padora Ne4 «IIpu3HaKM XMUMUYECKUX PEAKIUI».

PacueTsl Mo XMMHUYECKUM YPaBHEHUSIM.

Jlemoncmpayuu:

Peakunii, MTIOCTPUPYIOUX OCHOBHBIE IPU3HAKYU XaPAKTEPHBIX PEAKLIHM.

25(+3),x.p.2,m.p.3
9(+1),x.p.1,mp.1




Heitrpanusanys meno4n KUCIOTOH B IPUCYTCTBUN UHAMKATOPA.
Jlabopamopnvie onvimo:

Oxucnenue Meau B MJIAMEHHU CIIUPTOBKE.

B3anmonelicTBre OkCHia MarHus ¢ KUCJIOTaMU.

BzauMoaeicTBue yriieKucaoro ra3a ¢ i3B€CTKOBOUM BOAOM.

IlonyueHne ocankoB HEPACTBOPUMBIX THAPOKCUIOB U U3YUYEHHE UX CBOMCTB.
Pacuemmnvie 3aoauu:

Brraucnenue no XuMHU4eCKUM YPaBHEHUSIM MacChl WJIM KOJMUYECTBA BELIeCTBa
10 U3BECTHON Macce WM KOJIMYECTBY BEIIECTBA OJHOIO U3 BCTYNAIOLIUX B
PEaKLHIO BELECTB WU NPOAYKTOB PEAKIUU.

Boeruucnenne maccel (KOJMMUECTBa BeIIeCTBA, 0ObeMa) MPONYKTa PEAKIIHH,
€CJIM U3BECTHA Macca pacTBOPA U MACCOBAsi 10JIs1 PACTBOPEHHOIO BEIECTBA.
BreHucnenns mo XMMUYECKUM YPaBHEHUSIM MacChl, 00beMa MM KOJIMYECTBA
OHOT'O M3 NMPOAYKTOB PEAKIMH M0 MacCe€ UCXOMHOIO BELIECTBA U BELIECTBA,
COZepKalero ONPENEeNIeHHYIO OO MPUMECEH.

Tema 2. PactBopenue. Pactsopbl. CBolicTBa pACTBOPOB 3JIEKTPOJIUTOB:
Bona u ee ceoiicta. PactBopumocTs Bewmects B Bone. Kpyrosopor Boasl B
MPUPOLE.

PactBopenne kak ¢usnko-xumuueckuii npouecc. [loHsTHe O ruapatax u
kpucramoruaparax. Kpusble pacTBOPUMOCTH Kak MOJEIb 3aBUCUMOCTH
pacTBOPUMOCTH TBEPABIX BELIECTB OT TeMmIlepaTrypbl. TuIbl pacTBOPOB
(HachILICHHBbIE, HEHACBILIEHHBIE U MEPECHIIICHHbIC). 3HAUE€HHE PACTBOPOB IS
MIPUPOABI U CEJILCKOTO XO35IUCTBA.

DNeKTpoJuTHUYECKass TUCCOLMAlMsl BEINeCTB B  BOJHBIX  pacTBOpax.
DNEeKTPOJIUTBI U HESJIEKTPOJIUTHI.

MexaHu3sM AUCCOLMALMN 3JIEKTPOJIUTOB C Pa3IUYHbIM THUIIOM XUMHUYECKOU
ces3u. CreneHb siekTponuTudeckol auccounanuu. CuibHble W criabble
37eKTponuThl.  OCHOBHblE  IOJIOKEHUS  TEOPUU  BJIEKTPOIUTHYECKOU
mucconnanun. HMonbl. Knaccudukanmst MOHOB (KaTHOHBI M QHHOHBI) U HX
CBONCTBA.

HoHHble ypaBHEHHs peakuMil. YCJIOBUS MNPOTEKAHUs PEAKLUU HOHHOIO
oOMeHa MEXAY JIEKTPOIUTAMH 1O KOHIIA B CBETE€ HOHHBIX MPEICTABICHH.
Kucnotel, ux knaccupukanus. IIEKTPOTUTHIECKAsT AUCCOLUALNS KUCIOT B
BOAHBIX PacTBOpPax U UX cBoMcCcTBa B cBere TOJl. MonekysipHble U UOHHBIE
YpaBHEHUs1 peakuuil KUCIOT. B3auMopelcTBHE KHUCIOT C MeETaJIaMH.
DNEeKTPOXUMHUUECKUH Psii HANIPSKEHUs METaJJIOB.

B3anmonencTere KUCIOT ¢ OKCUAAMU METAJUIOB, ¢ OCHOBAHUSIMU, C COJISIMH.
Hcnonp3oBarne TabJIUIBI PACTBOPUMOCTH JUIS XapPAKTEPUCTUKH XUMHUECKUX
CBOICTB KHCJIOT.

OcHoBaHmsl, wuX Kilaccupukauus. DJIEKTPOJUTHUECKAsT THCCOLIUALIHS
1ieo4uel B BOOHBIX pacTBopax. BzaumMopencTBue OCHOBaHUMN C KUCJIOTAMHU, C
KACJIIOTHBIMH ~ OKCHIAMH W COJSIMH C  HCHOJb30BaHHWEM  TaOJHUIIBI
pacTBOpUMOCTHU. Pa3noxkeHne HepaCTBOPUMBIX OCHOBAHUM MPU HAIPEBAHUU.
Comn, mx xjaccupukanust. DIEKTPOIUTHUECKAs] IUCCOLMALMS — Cojiell B
BOJIHBIX pacTBopax. CsoiicTsa coneli B cere TO/l. Bzaumoneiictsue cone ¢
METaJNIaMH, C KHUCJIOTaMH, OCHOBAHHUAMHM M COJSIMH C HCIOJIb30BAHUEM
TaOJIUIIBI PACTBOPUMOCTH.

Kucnopon, pusnueckue n XxuMuuecKkue CBONCTBA, MTOJNyYEHHE U TPUMEHEHHE.
O6oOmenne cBemeHuii 00 OKCHIOaxX, WX KIACCHPHUKALUMKM W XUMHYECKUX
CBOMCTBAX.

[IpakTuyeckas padora Ne5 «CBoiCTBa KHCIIOT, OCHOBAHHIA, OKCHIIOB U
CONen».

I'eneTnyeckue psiapl METAIOB U HEMETAJUIOB. I'eHeTHYEeCKass CBsI3b MEXIY
KJIACCAMH HEOPTraHUYECKHUX BEIECTB.

16(+2),x.p.1,m.p.2




IIpaktrueckast pabora Ne6 «BBIMONHEHHE OMBITOB, AEMOHCTPHPYOLINX 3
FEeHETUYECKYI0 CBA3b MEXKAY OCHOBHBIMH KJIACCAMH HEOPraHUYECKUX
COCIUHEHU .

OKHUCIUTENbHO-BOCCTAHOBUTEbHBIC PEeaKLuH. Oxkucnurens u 3
BOCCTAHOBUTEJIb, OKMCJIIEHHE U BOCCTAHOBJICHUE.

CocraBneHne ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENBbHBIX — PEAKIHI 3
METOZIOM DJIEKTPOHHOTO DasiaHca.

CBolicTBa U3yYEHHBIX KJIACCOB (IIPOCTHIX BEIECTB — METAJLIOB U 3

HEMETAJJIOB, KUCJIOT U COJIEH) B CBETE MPENCTaBICHUH 00 OKUCIUTENBHO-
BOCCTaHOBHTEJIbHBIX TPOLIECCAX.

Jlemoncmpayuu:

UcnbiTaHue BEIECTB U UX PACTBOPOB Ha 3JIEKTPOIPOBOAHOCTb.
BsanmopeiicTBre WHKA C CEPHOM, COISTHON KUCIOTOH, XaopunoM Menu (11).
I'openune maruus.

Jlabopamopnvie onvimo:

Peakmum, xapakTepHbie AJIsT PACTBOPOB KHUCIIOT (COJITHOW U CEPHOH).
Peaxkuyu, xapakTepHble AJis1 pACTBOPOB IIeNIOoUeiH (THAPOKCUIOB HATPHSI U
KaJIusi).

Peakuuu, xapakTepHble A1 pacTBOPOB coteil (xmopuna mean (11)).

Paszpen 6. XumMus M ’KU3Hb: 2
UenoBek B MUpE BEILIECTB, MAaTEpPUAJOB M XUMUYECKUX peakuuil. Xumusa u 6
300poe6ve. JlexkapcTBEHHbIE Hpenapamer u NpoOIeMbl, CEA3AHHBIE C UX
HpUMEHEHUEM.
Xumus u nuya. Kanopuiinocms dcupos, 6eako6 u y2neeo0os. Koncepeanmsei 6
nuugeoIx NPOOYKMOG (NOBAPEHHAS COMb, YKCYCHAS KUCIOMA).
Jlemoncmpayuu:
OO0pas31bl IEKapCTBEHHBIX MPETapaToB.
lIpakmuueckoe 3ansmue:
3HaKOMCTBO ¢ 00pa3ljaMH JIEKapCTBEHHBIX NPENapaToB.
HNUTOT'O 3a roa 68, Kx.p.4,n.p.6
YUYEBHO-TEMATUYECKOE INTAHUPOBAHHUE
9 Kaace
Tembl Konuuectso

4acoB, B T.4.
KOHTPOJIBHBIX U

MPAKTUICCKHUX
pabor.
Paszaen 4. DjieMeHTAPHbIE 0CHOBBI HEOPTAHHYECKOI XHMHH. 58, k.p.4,n.p.6
Tema 1. IloBTOpeHHE OCHOBHBIX BONMPOCOB Kypca 8-ro kjacca u BBeleHHe B Kypc k.p.1
9-ro kJaacca:
6 JacoB

XapakTepuCTUKA 3JIEMEHTA [0 €r0 MOJIOKEHUIO B IEPUOANYECKON CUCTEME
xumMudeckux anementToB JI. M. Menneneesa.

CaolicTBa OKCUIOB, KUCJIOT, OCHOBAHUM U COJIEH B CBETE TEOPUH 3JIEKTPOIUTHIECKON
JUCCOLMALMU U IIPOLIECCOB OKUCIEHUS-BOCCTAHOBIICHUSI.

I'eneTnyeckue psiabl METAUIa U HEMETAILIA.

[TonsiTne o mepexoaHbIX 3neMeHTax. AMpoTrepHOCTh. ['eHeTHUECKUH psi TEPEXOTHOTO
3JIEMEHTA.

Ilepuoandeckuii 3aK0H U MEPUOANYECKAST CUCTEMA XUMUYECKUX dJ1eMeHTOB [[ M.
Menneneesa B CBETE YUEHHUSI O CTPOSHUU aTOMA, UX 3HAYEHUE.

Jlabopamopnutii oneim:

IlonyueHue ruApoOKCcHIa HUHKA U UCCIENOBAHUE €r0 CBONCTB.




Tema 2. Mertanubr:

CtpoeHue aTOMOB MeTaJlI0B. MeTannnueckas KpUcTajuindeckas petierka u
MeTaJlJIMuecKas XMMUUecKasl CBSI3b.

[Monsitne o meramtypruu. CriocoObl MONyYeHNUsT METAILIOB.

Crnassl (CTallb, 4yTYH, TIOPATIOMUHUN, OpOH3a), MX COCTaB, CBOWCTBA U MPUMEHEHUE.
OO0une XMMUYEeCKHE CBOMCTBA METAJIOB. PEAKIIMU C HEMETAJUIAMH, KHCIOTaMH,
cossiMu. Psii HanpsikeHUsl METalIOB.

Kopposust MeTasuioB u crmocoObr GOpbObI C HE.

[I{enounble MeTAIUIBL, UX 00IIast XapaKTEPUCTHKA: HAXOXKIEHHE B IPUPOAe, o0Ine
CHOCOOBI OJYYEHUs, CTPOEHHE aTOMOB, (PU3MYECKHE U XUMHUECKUE CBOICTBA.
Baknelinine coenHeHNs IEJOYHBIX METANJIOB: OKCUIIBI, THIPOKCHIBI, COJIN
(xnopunbl, kKapOOHATHI, CyJb(ATHI, HUTPATHI), UX CBOHCTBA U npuMeHeHue. Kamuiinbie
ynoOpeHusl.

[{eno4HO3€MENBHBIE METAJUIBL, UX OOIIAast XapaKTePHUCTUKA: CTPOCHHE aTOMOB,
¢du3nueckne 1 XUMHYECKHIE CBOWCTBA.

Bakneiinimne coenrHeHUs 1eJ0YHO3EMENbHBIX METAIIOB: OKCUJbIL, THAPOKCUIBI U
conu (XJopuabl, KapOOHATEL, Cyb(daTel, HUTPATHI U (pochaTer), X CBOHCTBA U
IIpUMEHEHUE.

Amomunnii. CTpoeHue aToma, (pu3nuecKkrue 1 XMMUYeCKHe CBONCTBA, IPUMEHEHHE.
AM}pOTEpHOCTb OKCHIIA B THAPOKCHAA ATFOMHUHUS. BaykHeHIIIe Cou aaro MUHMSL.
IIpumeHnenne coeauHEHNN aTFOMUHHS.

Kenezo. Crpoenue aroma, prsndeckne 1 XUMUYECKHE CBOWCTBA MMPOCTOTO BEIIECTBA.
Oxcunpl u ruapokcunsl xenesa (11 u I1I).

I'eneTnueckue psaabl skenesa (2+ u 3+). KauecTBeHHbIe peakiny Ha 3TH HOHBL
Bakuetimue conu xenesa (11 u I11). 3HaueHue sxenes3a, ero COSNMHEHUI U CIUIABOB B
MIPUPOAE U HAPOAHOM XO3SNUCTBE.

[Ipaktuyeckas padora Nel «OcyIiecTBiaeHNE HEMOUYKH XUMUYECKUX MTPEBPALCHIIA
METAJIJIOBY.

IIpakTuyeckas padora No2 «Pemenne skCriepuMEHTABHBIX 337a4 10 XUMUH TI0 TEME
«lTonyueHne COeTMHEHU METAJJIOB U U3YYEHUE UX CBOMCTBAY.

IIpaxrrueckas padora Ne3 «PereHne sKCriepUMEHTaIbHBIX 337a4 Ha PacIiO3HABAHHE
KaTHOHOB XKeNe3a».

Jlemoncmpayuu:

OO0pas1bl MEJOYHBIX U LIEOYHO3EMETbHBIX MeTauIoB. OOpa3Ibl CIIaBOB.
B3anmonencTere HaTPUs U KaJIbLUs C BOJOH.

[Monydenue runpoxkcuna xenesa (1), (IIT).

Jlabopamopnvie onvimo:

3HaKOMCTBO C 00pa3aMu METaJIOB U CIUIABOB (padoTa ¢ KOJUTCKIIHSIMH).

3HaKOMCTBO ¢ 00Opa3laMH METAJJIOB, PYOaMH JKele3a, COCOUHEHHSIMH AJTFOMHMHUS.

PacTBOpeHue xene3a U LUHKA B COJITHOM KUCIIOTE.

BriTecHenne ogHOrO MeTasa APyruM U3 pacTBOPA COJIH.

[Nonyuenue ruapokcHIa aTFOMUHUS U €70 B3aUMOJIEHCTBHE C PACTBOPAMH KUCJIOT U
IIEJIOYEH.

KauecTBeHHbIC peakIIuu Ha UOHBI kene3a (2+ u 3+).

Pacno3HaBaHue KaTHOHOB HATPUS, KaJUsi, KaJIbLUsl, Oapusi.

18,k.p.1,np.3

Tema 3. Hemeranbr:

OO01ast xapakTepuCTHKa HEMETAJIOB. TIOJIOJKEHUE B iepuoaudeckoit cucreme J{. M.
MenpeneeBa, CTpOeHHE aTOMOB, JJIEKTPOOTpULIATENbHOCTD. Kpucrannnyeckoe
CTPOEHHE MPOCTHIX BELIECTB HEMETANIOB. AJUIOTPOINS Ha MPUMeEpPe KUCIOpOa U
030Ha. Pusnveckue CBOMCTBAa HeMeTalIoB. 2. Bogopoa. 3. Bona.

I"anmorensl, ux o0MIast XapaKTEPUCTHKA: CTPOSHHUE aTOMOB, (PU3NIECKHUE U XUMHUYECKHUE
CBOMCTBA NMPOCTHIX BewlecTB. KpaTkue ceenenus o xjope, Opome, prope u noxne, nx
MIPUMEHEHHUE.

OcHOBHBIE COCANHECHHUA I'aJIOT'CHOB (FaJ'IOFeHI/I,[[bI u FaJ'IOFeHOBOI[OpOI[bI), nux CBOfICTBa,

k.p.l,mp.3
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npuMmeHeHue. Xnoposonopoa. ComnsiHas kuciora u ee coiu. KauecTBeHHas peakiys Ha
XJIOPU-UOH.

Kucnopon.

Cepa: cTpoeHHe aToMa, aJlJIOTPONHs, HAXOKACHNE B IPUpoOe, GH3HUecKue u
XUMHYECKHE CBOMCTBA M MPUMEHEHHE POMONYECKOH CEepBI.

Oxcunsl cepsl (IV), (VI), ux nonydenue, CBONCTBAa U NPUMEHEHUE.

CepoBonopoaHas, CEpHUCTAst KUCJIOTBI U UX COJIM, IPUMEHEHHE B HAPOJHOM
XO3SMCTBE.

CepHas KuCIOTa U €€ COJIM, UX MPUMEHEHHUE B HAPOJHOM x03siiicTBe. OKHUCIUTEIbHBIE
CBOWCTBa KOHLIEHTPHUPOBAHHOM CepHOI kucnoTel. KauecTBeHHas peakuus Ha Cyabdat-
HOH.

IIpaxrrueckas padora Ne4 «PereHne sKCriepUMEHTAIBHBIX 3371a4 110 TEME
«lTonyueHne coenMHEHU HEMETAJIJIOB U U3YUEHHE UX CBOMCTB Ha NIpUMepe
MOATPYHIbI KUCIOPOAAY.

A3OT: CTpOeHHE aToMa U MOJIEKYJIbl, PH3UUECKUEe U XMMUYECKHE CBOWCTBA, MOJyUSHHE
u npumeHenue. Kpyrosopor asora.

AMMUak: CTpoeHue, CBONCTBA, MOJy4YeHHe U TPUMEHEHUE.

Conu aMMOHMSI, X CBOWCTBA U MPUMEHEHUE.

Oxcunsrt azota (1L u IV).

A30THas KUCJIOTA, €€ OKUCIUTEIbHbIE CBOMCTBA U IPUMEHEHHE.

Counu a30THON M a30THCTON KHUCJIOT, pobiieMa UX CONep KaHus B
CENIbCKOXO35IICTBEHHON NPONYKIMH. A30THbIE YIOOPEHUSI.

Docdop: cTpoeHne aToMa, aJUIOTPOITUS, CBOIcTBa Oeoro u kpacHoro ¢ocdopa, ux
IIPUMEHEHUE.

OcHosuble coennaenus pocdopa: okcun (V), oprodocdopHasi KUCIOTa U €€ COITU
(bocdarer). Pochopubie yaoOpeHus.

Yrnepon: cTpoeHue aToMa, aJyIoTPOITHbIe MoAuduKanuii (arMasa u rpadpuTa),
dusnveckne 1 XUMHYECKHE CBOWCTBA, MpuMeHeHne. Kpyrosoport yriuepona.
YrapHblii ra3, ero CBOWCTBa, (PU3NOJIOTHIECKOE AeHCTBHE HA OPraHN3M U IPHIMEHEHUE.
VY IeKucselii ras, ero CBONMCTBa U npuMeHeHue. KauecTBeHHas peakuus Ha
YIJIEKUCIIBIN Ias.

YronbHas kucnorta u ee conu. KapOoHaThI: KaJabLUUT, COMa, MOTAIL, UX 3HAYCHHUE B
NPUPOZE U JKU3HU deoBeka. KauecTBeHHas peakuus Ha KapOOHAT-HOH.
IIpaxtrueckast padora N5 «PereHue sKkCriepUMEHTANBHBIX 33714 110 TEME
«ITonyueHune coenMHEHNI HEMETAJIJIOB U U3YUYECHHUE UX CBOMCTB Ha MPUMEPE MOATPYIII
a30Ta U yrieponar.

Kpemnuii: ctpoeHne aroma, KpUCTAJNIMYECKU KPEMHHMI, €ro CBOMCTBA U
npumeHenne. Oxcun kpemuus (IV), ero mpupoaHble pa3HOBUIHOCTH.

KpeMHeBas kucnoTa v CUIMKAThl. 3JHAUEHHUE COeIUHEHUI KPEMHUs B )KUBOU U
Hexxusoi npupoze. [lousarue o cunukaTHON npomblluieHHOCTH. CTEKJIO.
IIpaxrrueckas padot Ne6 «Ilonmyuenne, cobnpaHnue U pacrio3HaBaHUE Ta30By.
BpHucienns mo XUMHUYECKUM YPaBHEHUSIM Peakiil (3a1a4u Ha U30BITOK-HEAOCTATOK,
Ha MMPUMECH, HAa MaCCOBYIO JOJIO BELIECTBA B PACTBOPE).

Jlemoncmpayuu:

OO0pa3ubl HEeMeTaJLIOB.

AnnoTtponusi cepsl.

ITonydeHue x10pOBOAOPOAA U €r0 PAaCTBOPEHUE B BOJIE.

PacniozHaBanue CoenMHEHUI XJ0pa.

Kpucramnmuyeckue pererkn anMasa u rpagura.

Ilonyuenue aMmuaxa.

B3anmonelicTBre KOHLIEHTPUPOBAHHOM a30THOM KUCJIOTBI C MEBIO.

OO0pa3ubl IPUPOIHBIX COSAMHEHHI XJI0pa, cepbl, hocdopa, yriepoaa, KpeMHHUS.
O0pa3ubl BaXKHEUITNX I HAPOIHOTO X03sTHCTBA Cyib(aToB, kapOboHATOB, (hocdaTos.
OO0pasIpl CTeKTa, KEPAMUKH, [IEMEHTA.




Jlabopamopnvie onvimot:

3HaKOMCTBO C oOOpasmamMu MPHUPOAHBIX COSMUHEHHH HEMETa/UIOB (XJIOpHIAMH,
cynbpunamu, cyabdaramMu, HUTpaTaMH, KapOOHATAMH, CHITUKATAMH).

PacnozHaBanue xyopua-, cynbdar-, KapOOHAT-aHUOHOB.

Pa3pean S. [lepBoHauabHbIE PEACTABJIEHUS 00 OPraHUYeCKHX BelleCTBAX:

1 .BemecTBa opranuyeckre 1 HEOpraHu4eckue, OTHOCUTENBHOCTD 3TOTO MOHATHS.
[TprunHBEl MHOrOOOpa3us OpraHudeckux coenquHeHnil. [lepBoHavaabHbIE CBEICHUS O
XUMHYECKOM CTPOEHUH. MOJIEKYJISIpHBIE 1 CTPYKTYPHBIE (POPMYJIbI OpraHMYECKUX
BemecTs. [Ipakrrueckas padora «M3rorosieHne Moaemnei yrieBogopOa0BY.

2. YraeBopopoas! (METaH U 3TaH): CTPOSHHE MOJIEKYIL. [ 'opeHre MeTaHa 1 STaHa.
Herunpuposanue 5tana. [Ipumenenne merana.

3. XuMuieckoe CTpOeHHe MOJIEKYJIbl yIieBOA0pOAa dTUIeHa. [{BoliHas CBs3b.
BzaumopericTeue s3TuneHa ¢ Bool. llpeacrasnenus o nojaumepax Ha IpuMepe
MOJNIUATUIIEHA.

4. Kucnopoaconaepskaiue opranudeckue Beuectsa. [IoHaTrue o npenenbHbIX
OJIHOATOMHBIX CIIMPTaxX Ha MpUMepax MeTaHoJa U dTaHoJja. TpexaToOMHbIN CIUPT -
TJIMLEPUH.

5. IlonsiTre 00 anmpaeruiax Ha MpUMepe YKCyCHOTro ajpaeruna. OKucIeHne aipaernia
B KUCJIOTY.

6. OIHOOCHOBHBIE TIpeAebHbIE KAPOOHOBBIE KUCIOTHI HA IPUMEPE YKCYCHOM
kucaothl. Ee cBolicTBa 1 npUMeHeHNe Kak KOHCEPBAaHTa MUIIEBBIX IMPOIYKTOB.
CreapuHOBast KUCJIOTA KaK MPEICTABUTENb KUPHBIX KAPOOHOBBIX KHCIIOT.

7. Peaxkuyst sTepuduKaly U IOHSATHE O CIOXKHBIX 3¢upax. bruojgornyeckn BasxHbIe
BEIECTBA: JKUPBI KaK CIOXKHBIE 3(UPBI IITHLEPHHA U KUPHBIX KHCIIOT, UX
Ouosorndeckas poJb.

8. IlonsiTre 00 aMuHOKHCIOTaX. Peakiy monukoHaeHcaunu. bruonornyeckn BaxkHbIe
BEIECTBA: OJIKH, X CTPOCHUE U OMOJIOTHYecKast POJib.

9. buonoruuecku BaykHbI€ BelleCTBa: yrieBoabl. [ 10k03a, ee CBONCTBA U 3HaUEHUE.
Kpaxman u nemtonosa (B CpaBHEHHH), UX OHOJIOTHYECKasi pojb. XUMHS U MTUINA.
KanopuiitHOCTb KUpPOB, OEITKOB U YIIIEBOIOB.

Jlemoncmpayuu:

O6pa3e! HepTH, KAMEHHOTO YISl U IPOIYKTOB UX MepepadoTKL.

Mopenu MoJieKyJl OpraHUUECKUX COSIUHEHUH.

I'openue yrneBogopoaos 1 0OHapyKeHHE MPOTYKTOB UX TOPEHUS.

OO6pa3ibl U3AETHI U3 MOJUSTHUIICHA.

KauecTBeHHbIE peaKLIMU Ha 3TUJICH U OEJKHL.

Pa3aen 4. JneMeHTaApHBbIE OCHOBBI HEOPrAHUYECKO XUMHUH.

Tema 4. O000meHue 3HAHUI MO XUMHHM 32 KYPC OCHOBHOI IIKOJIbI:

Turnbl XUMHYECKUX CBSI3€H U TUIbI KPUCTAJUIMYECKUX peleToK. B3auMocBs3b
CTPOCHUsI U CBONCTB BELIECTB.

Knaccupukanns XUMHYECKHX PEaKkLUid MO Pa3InIHbIM MMPU3HAKaM (YHCIIO U COCTaB
pearupyromux 1 oOpa3yrIInxX BEIIEeCTB; TEIIOBOH 3 (eKT; NCrob30BaHne
KaTaJIN3aTOPa; HANPaBJIeHNEe, N3MEHEHNE CTETIeHeH OKHCICHHsI aTOMOB).

IIpocTelie 1 coXKHBbIE BelecTBAa. MeTabl 1 HEeMeTauIbl. | eHeTHIecKue psizibl
MeTajula, HEMEeTaJuIa M MePEXOJHOrO MeTajla.

Oxcunbl (OCHOBHBIE, aM(pOTEPHbIE U KUCJIOTHBIE). COCTaB, Kiaccupukauus u oduue
xuMHdeckne cBorcTaa B ceete T3/ u OBP.

I'mnpokcuasl (ocHOBaHMSA, aM(POTEPHBIE THAPOKCUABI U KUCIIOTHI): COCTaB,
knaccudukanus u obiue xuMmdeckue croiictea B ceere TOJ] u OBP.

Conu: cocras, knaccudukanus u odime xumudeckue ceorictea B ceere T/ u OBP.

1 xp.

Pa3zaena 5. XumMu4 U JKM3HD:
Xumuueckue eugecmea Kak cmpoumenvHsie i HOOEIOYHbIE MAMEPUANbL (Mel, MPAMOP,
U3BECMHSIK, CIEKIIO, YeMeHN).




IIpupoonsie ucmounuxu y2ne6000pooos. Heghme u npupoonvtii 2asz, ux npumeHenue.
XUMHUECKOe 3arpsi3HEHNE OKPYIKAIOLIeH CPeIbl U €ro MOCIEACTBHSL.

IIpobnembl 0€30MacHOrO HCMONB30BAHUS BEINECTB W XUMHYECKHX pEaKIUid B
MOBCETHEBHOM KU3HU. TOKCUUHbIE, 20pIOYUe U 83DbIGOONACHbIE Gelyecmed. bvimoeas
XUMUYECKAS ZPAMOMHOCb.

Jlemoncmpayuu:

OO0pas1bl CTPOUTENBHBIX U MOJEIOUHBIX MATEPUATIOB.

OO6pas1ipl yIakOBOK MUIIEBBIX MPOAYKTOB C KOHCEPBAHTAMH.

IIpaxmuueckoe 3anamue:

3HAKOMCTBO ¢ 00pa3LiaMHi XUMHYECKHX CPEICTB CAHUTAPUN U THTHEHBI.

UTOI'O3aroxn | 68,k.p.4,m.p.6

TPEBOBAHHA K YPOBHIO TIOATOTOBKH BbIITYCKHUKOB
OCHOBHOHN OBHIEOBPA3ZOBATEJIBHOMU IKOJIBI

B PeE3yabTaTeC H3YyUCHHA XHMHH YICHHK J0JIZKCH

3HATH / MOHUMATH

® XUMUYECKYI0 CUMBOTUKY: 3HAKU XUMHYECKHUX 3JIEMEHTOB, (DOPMYJIbI X HMUYECKUX BELIECTB
Y YPaBHEHHS] XUMUUYECKUX PEAKLUi;

® BWIICHENIUE XUMUYECKUEe HOHAMUA. XUMHYECKUM DBJIEMEHT, aTOM, MOJEKYJa,
OTHOCUTEJIbHBbIE aTOMHAasi M MOJEKYJIIpHAash MacChl, HMOH, XHMHYECKas CBsi3b, BEIIECTBO,
KJacCU(UKaIMs BELIECTB, MOJb, MOJISIPHAs Macca, MOJISIPHBIA 00beM, XUMHYECKas peakius,
KJIacCUPUKALUS PeaKui, SJEKTPOJIUT M HEIJIEKTPOJIHUT, SJCKTPOIUTHYECKAs IUCCOLUALIVS,
OKHCJIUTEJb U BOCCTAHOBUTENb, OKUCJICHUE U BOCCTAHOBJICHUE,

® OCHOGHbBlE 34KOHbl XUMUU. COXPAHEHHs MAacChl BELIECTB, IIOCTOSHCTBA COCTaBa,
MEePUOANYECKUIN 3aKOH;

YMETb

® HA3b16AMb: XUMUUECKHUE 3JIEMEHTBI, COSJUHEHUS U3YUEHHBIX KJ1acCOB;

e 00vAcHAmMb: (U3NYECKUN CMBICT aTOMHOTO (TIOPSIIKOBOTO) HOMepa XHMHYECKOTO
3JIEMEHTa, HOMEPOB TPYIbI U MEepPHOAa, K KOTOPbIM 3JIEMEHT NPUHAIJIEKUT B MEPUOIUYECKON
cucreMe /.M. Menneneesa, 3aKkOHOMEPHOCTH MU3MEHEHUs1 CBOWCTB 3JIEMEHTOB B MPEAENIax MaJIbIX
NEPUOIOB U TJIABHBIX MOATPYIIIL, CYIIHOCTh PEAKIUH HOHHOTO OOMEHa,;

* XapaKmepu3oeamsy: XUMHUYECKHE 3JIEMEHTHI (OT BOAOPOAA MO KaibLKs) Ha OCHOBE HX
noJIockeHus1 B mepuoaudeckon cucreme .M. Menneneesa u 0COOEHHOCTEH CTPOEHHUST X aTOMOB,
CBSA3b MEXJy COCTaBOM, CTPOCHHMEM M CBOICTBAMM BELIECTB, XUMHYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHUUYECKUX BELIECTB;

e onpedeiiamp: COCTAaB BEIIECTB MO UX (GOpMyJaM, TNPUHAUIEKHOCTh BEIIECTB K
OTpEAENIEHHOMY KJacCy CO€AMHEHUN, TUIbl XUMHYECKHX PpeakLMi, BaJlEHTHOCTb U CTEeINeHb
OKHCJIGHUsl 3JIEMEHTa B COEIMHEHHUSX, TUI XUMHUYECKOW CBSI3U B COEJUHEHHUAX, BO3MOXKHOCTb
NPOTEKAHMS PeaKLUH HOHHOTO OOMEHa,;

e cocmagiame. (POPMyJIBI HEOPTraHUYECKUX COCIUHEHHH W3YYEHHBIX KJIACCOB, CXEMBbI
CTPOEHHsI aTOMOB NepBrIX 20 31eMeHTOB nepuoauyeckoin cucremsl [ M. Menneneesa, ypaBHeHUs
XUMUYECKUX PEaKLU;

* 0Opauampcs C XUMUIECKOU TTOCYION U TabopaTOpHBIM 000y IOBAHUEM,

® PACHO3HAGANL ORBIMHBIM HYMEM: KHUCIOPOMA, BOIOPOM, YIJIEKUCHBIA ra3, aMMHaK,
PacTBOPBI KUCIIOT U IeJIOUeH, XJI0pu -, cyibdar-, kapOoHAT-HUOHBL,

® @bIYUC/AAMDB: MACCOBYIO JOJKO XHMHYECKOrO 3JIeMeHTa 1o (opMyJie COETUHEHUS,
MacCOBYIO JIOJIIO BEINECTBA B PACTBOPE; KOJIMYECTBO BELIECTBA, OOBEM HIIM MACCy IO KOJIMYECTBY



BEIIECTBa, 00BEMy WJIM MacCe PEeareHTOB MIIM MPOAYKTOB PEAKLINY;

HCHIO0Jb30BaThb HpHOﬁpeTeHHLIe 3HAHUA H YMCHHHA B HpaKTI/I‘IeCKOﬁ
JCATCJIBHOCTH U HOBCCI[HCBHOﬁ JKU3HU AJIA:

e Oe3omacHOro oOpaleHns ¢ BeIeCTBAMU U MaTepUaiaMy,

® HKOJIOTMUYECKH IPAMOTHOIO ITOBEAEHHS B OKpYKaIOIIeil cpene;

® OLICHKH BJIMSIHUSI XUMHYECKOTO 3arpsi3HEHHUST OKPYIKarOIIeil Cpeibl Ha OPraHU3M YeJIOBEKa,

¢ KPUTHUYECKOH OLIEHKHU HHPOPMALIUU O BEIIECTBAX, UCIOJIb3yEMbIX B OBITY;

¢ IPUTOTOBJICHHS PACTBOPOB 3aJaHHON KOHLIEHTPALUH.

Kpurepuu 4 HOpMbI OLIEHKH 3HAHUH H YMEeHMIi YYAIIHXCs 10 XMMHH.

o XuMMnun
1. OueHka ycTHOI0 0TBeTA.
OT1meTtka «5» :

OTBET MOJIHBIA U NPABWIBHBIA HA OCHOBAHUU U3yUYE€HHBIX TEOPUI,

MaTepuall U3JIOKCH B onpeneneHHoﬁ JIOTUYECKOH NMOCJICAOBATCIIBHOCTH, JIUTEPATYPHBIM A3bIKOM,

OTBET CAaMOCTOSATEJILHBIH.

OTBeT «4» |

OTBET MOJIHBIA U NPABWIbHBIA HA CHOBAHUH U3YUYEHHBIX TEOPHIL,

MaTepuall U3JIOKCH B onpeneneHHoﬁ JIOTUYECKOH NMOCJICAOBATCIIBHOCTHU, TIPHU 5TOM AOMYUICHBI
ABC-TPU HECYLICCTBCHHBIC OLHI/I6KI/I, HUCIIPABJICHHBIC IO Tpe6o BAHUIO YUUTECIIA.

OrTMmerka 3» :

- OTBET IOJIHBIN, HO TIPU 3TOM JIOMYIIEHA CYIIECTBEHHAsI OIIMOKA U OTBET HETIOTHBIH,
HECBSI3HBII.

OTMmerka «2» :
- Mpu OTBETE OOHAPYKEHO HETIOHUMAHUE YYAIIUMCSI OCHOBHOTO COAEP KaHUS y4eOHOTO MaTrepuasia

WU A0NYLIEHbI CYIICCTBECHHBIC OH_II/I6KI/I, KOTOPBIC y4a LLIPII>'IC$I HE MOXKCET UCIIPABUTD MPHU
HaBOOAMUX BOIPOCAX YUUTEIIA, OTCYTCTBHUE OTBETA.

2. OueHKa 3KCNepUMEeHTAJbHbBIX YMEHHH.

- OL[eHKa CTAaBUTCA HA OCHOBaAHUN Ha6J'II'OI[eHI/I$I 3a yJallluMHuCAad U MUCbMEHHOI'0 OTHETA 34
paboty. OTMeTKa «5»:

- pa60Ta BBITIOJIHEHA MOJTHOCTBIO U MPABUJIBHO, CACJIAHbI MPABUJIBHBIC Ha6J'II-OI[eHI/I$[ U BBIBOJBI,



- DKCIEPUMEHT OCYILECTBJIEH M0 TJIAHY C YYETOM TEXHUKH O€30MacHOCTH 1 MPaBUIl paboThI ¢
BELIECTBAMU U 000PyIOBAHHEM;

- TPOSIBJIIEHBI OPraHNU3ALMOHHO - TPYAOBBIE YMEHHUS, MTOANEPKUBAIOTCS YICTOTA PabovYero Mecra u
NOPSAAOK (Ha CTOJIE, 3KOHOMHO HCTIONB3YIOTCS PEAKTUBBI).

OT1meTka «d» :
- paboTa BBIMTOJHEHA MPABUIIBHO, CAEJAHBI PABHIIbHBIC HAOMIOEHUS U BBIBOABI, HO ITPH STOM
SKCIIEPUMEHT NMPOBEAEH HE MOJIHOCTHIO WIIM TOMYIIEeHbI HECYIEeCTBEHHBIE OIIUOKHU B padoTte ¢
BEIIECTBAMH U O0OPYAOBAHUEM.

OT1meTka «3»:
- paboTa BBIMTOJHEHA MPABUJIBPHO HE MEHEE YeM HATOJOBUHY M IOMYIIEHA CYIIeCTBEHHAS
omubKa B XO/I€ SKCIIEPUMEHTA B OObACHEHNH, B OpOpMIIEHUH paboThl, B COOJFOACHUN MPABUII
TeXHUKHU 0€30MacCHOCTH Ha paboTe C Be IMEeCTBaMU U O0OPYIOBaHUEM, KOTOpasi HCIPABJISIETCS 11O
TpeOOBAHUIO YUUTEIIS.

OT1meTka «2»:
- pomyuieHsl e (v Ooyiee) CyIIEeCTBEHHbIE OIMUOKH B XOE. SKCIEPUMEHTA, B OOBSICHEHUH, B
oopmiienun padoThl, B COONIOIEHUY MPABHUI TEXHUKH O€3 OMacHOCTHU Mpu padoTe ¢ BElIeCTBAMU
U 00OpyIOBaHHEM, KOTOPBIE YHAIUICS HE MOXKET UCTIPABUTD JaKe IO TPEOOBAHUIO YUUTENS,
- paboTa He BBIMOJIHEHA, Y y4aIlerocsi OTCYTCTBYET SKCIIEPHUMEHTAIbHbIE YMEHHUS.
3. OueHka ymeHMil pelIaTh pacyeTHbIe 3aJa4H.

OrTMmeTka «5»:

- B JIOTHYECCKOM PACCYKACHUU U PCLUICHHUU HET OH_II/I6OK, 3ajava peui€Ha pauruOHaJIbHbIM
crocooom;

OrTMmeTka «d»:

- B JIOTUYECCKOM PACCYKACHUHU U PECILICHUA HET CYLICCTBCHHBIX OLHI/I6OK, HO 3aaa4a peiicHa
HEpAaINOHAJIbHBIM CHOCO6OM, HJIN JONMYILIEHO HE Oonee ABYX HECYHICCTBCHHbBIX OIIHOOK.

OrTMmeTka «3»:

- B JIOTHYCCKOM PACCYKACHUH HET CYHCCTBCHHBIX OH_II/I6OK, HO A0NyHi€Ha CYIECTBCHHAA orruoKa
B MaTCMaTUYCCKUX pacucTax.

OtmeTka «2»:
- IMEETCS CYLIECTBEHHBIE OLTHMOKH B JIOTHYECKOM PACCYKIEHUH U B PELICHUH.
- OTCYTCTBHE OTBETA Ha 3a/laHue.
4. OueHka NUCbMEHHBIX KOHTPOJILHBIX PadoT.

OrTMmeTka «5»:



- OTBET IOJIHBIN U MPABUJIBHBINA, BO3MOXKHA HECYIECTBEHHAs OMIUOKA.
Otrmerka «4»:

- OTBET HETOJHBIN WJIN AOMYIIEHO He 0oJiee TBYX HECYIECTBEHHBIX OMHUOOK.
Ormerka «3»:

- paboTa BBIMTOJHEHA HE MEHEe YeM HAIOJIOBHUHY, JOMYIIEHA OJJHA CYIIECTBEH Has OIINOKa U IPU
5TOM JIBE-TPU HECYLIECTBEHHBIE.

OrTMeTKa 2»:

- pabora BBITIOJHEHA MEHBINE YEM HATIOJOBUHY HIJIA COIAEPKUT HECKOJBKO CYIIIECTBEHHBIX
OO0k,

- paboTa He BBITIOJTHEHA.

IIpu onieHKe BHIMOIHEHUS] MTUCbMEHHON KOHTPOJIbHON paboThl HEOO XOJUMO YUUTHIBATD
TpeboBaHus eAMHOTO OphorpaPuIecKoro pesKuma.

S. OueHka TecTOBBIX padoT.

TecTel, cOCTOAIME U3 MSATH BOIMIPOCOB MOXKHO HCIOJIB30BATH MOCJIE H3YUEHUs KaXXA0r0
marepuaina (ypoka). Tect u3 10—15 BonmpocoB HCIIONB3yeTCs IS MEPHOANYECKOr0 KOHTPOJsi. Tect
u3 20—30 BOMPOCOB HEOOXOIUMO UCTIONIB30BATH ISl HTOTOBOTO KOHTPOJISL
IIpu oueHnBaHMM UCTIOIB3YETCS CAEAYIOINAs IIKAJIA: AJs1 TECTA U3 MSATH BOIIPOCOB
* HET OUOOK — OIIEHKA «5»;

* omHa omMOKa - OIleHKa «4;

* [IB€ OIIUOKH — OLIEHKA «3»;

* TPH OIINOKH — OLIEHKA «2».

Jns Tecta u3 30 BONpocoB:

* 25—30 npaBUIBHBIX OTBETOB — OLICHKA «5»;

* 19—24 npaBUABHBIX OTBETOB — OLIEHKA «4»,

* 13—18 npaBUIBHBIX OTBETOB — OLICHKA «3»;

* MeHbIlIE 12 NPaBUIbHBIX OTBETOB — OLICHKA «2».
6. Ouenka pedepara.

Pedepar oueHuBaercs o CleAYIOIIUM KPUTEPHSIM:

* cobmoieHne TpeOOBaHMIA K ero 0(pOPMIICHHIO,



* HeOOXOIMMOCTh U TOCTATOYHOCTD JJIsl PACKPBITHS TEMbI IIPUBEIEHHON B TEKCTE pedepaTa
uHpopMauuy,

* yMeHHe 00y4aroIerocsi cBoOOAHO M3J1araTb OCHOBHBIE HAEH, OTPAKEHHBIE B pedepare;

* cIOCOOHOCTh 00YYArOIIErocst MOHSTh CYTh 331aBAEMbIX YWICHAMH aTTECTALIMOHHOW KOMUCCUU
BOIPOCOB H C(HOPMYJIUPOBATH TOYHBIE OTBETHI HA HUX.

MATEPHAJIBHO-TEXHUYECKOE U THOPOPMAIIMOHHO-TEXHUYECKOE
OBECIHHEYEHHUE

Yu4eOHOe 1 KOMNIBIOTEPHOE 000pYI0BAHNE:

PaznaTounbie MukpomadopaTopuu s yHalTuxcs.

KowmmeroTep amst paboTsl yauTess.

MynpTUMEOUIHBIA IPOEKTOP.

Konnexuumn:

ATIOMUHUI.

Bonoxkna.

KameHHBIH yrouns.

Kayuyk.

Merannsl

MuHepaJbl ¥ TOPHbIE TOPOJBI - ChIPBE I XUMHYECKOH POMBIIIIIEHHOCTH.

HedTp 1 BaxkHelIIINE TPOAYKTHI €€ epepadOTKL.

IInactmaccsr.

. CTexIo u u3penust u3 CTeKIa.

0. Tonnuso.

1. UyryHn u crans.

PeakTuBbBI:

1.Habop Nel OC "Kucnorsr".

2. Habop Ne2 OC "Kucnorsr".

3.Habop Ne3 OC "I'mapoxcunsr”.

4. Habop Ne4 OC "Oxcuasl MeTasuios".

5.Habop NeS OC "Mertambr".

6.Habop Ne6 OC "IllenouHble MET0UHO3EMENbHBIE METAILIBI" .

7.Habop Ne8 OC "Tanorenst".

8.Habop Ne9 OC "T'anoreHonssr".

9.Habop Nel10 OC "Cynbdarer. Cynsdputel. Cyapdumsr”.

10. Habop Nell OC "Kapbonatsr".

11. Habop Nel2 OC "®ocdater. CunukaTs!'”.

12. Habop Nel3 OC "Aueratel. Pononansr. Linanuasr".

13. Habop Nel4 OC "Coenunenust Maprasma”.

14. Habop Nel5 OC "Coenunenus xpoma".

15. Habop Nel6 OC "Hutpatsr".

16. Habop Nel7 OC "Unaukaropsr”.

17. Habop Ne19 OC "VYraesomoponst".

18. Habop No20 OC "Kucnopogocoaepkaliue OpraHuuaecKue BerecTna.

19. Habop Ne21 OC "Kucnorsl opranuueckue”.

20. Habop Ne22 OC "YrneBoael. AMUHBI".

21. Habop Ne23 OC "O0pa3iipl OpraHu4eCcKrxX BemecTs".

Mopenn:
1. Kpucrammmdecknx perieTok anmasa, rpadura, iioaa, j1bpaa, MOBApEHHOH COJHU, YTIIIEKUCIIOTO
rasa, MarHusi, eJnes3a.
2. Habop Mopneneli aTOMOB 111 COCTaBJICHUS] MOZICTIEH MOJIEKYJT CO CTEPIKHSAMHU.
3. Habop Moneneit aTOMOB CO CTePIKHIMH JJIsl COCTaBJIeHUsT Monenieii Mojiexysn HMP.

f—

hadi S

= i ISP e S



IIpudopsbl, HAGOPHLI MOCYABI U JA0OPATOPHBIX NMPHHAJJIEKHOCTEN A1 XHMHYECKOro

IKCIEPUMEHTA:

1.

=N
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e
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e U e

9.

10.
1.
12.
13.
14.

Anmnapat a1st JUCTUIUISILUN BOJBI.

bans komOunuposannas bJIK.

Becrl TexHUueCKHE C TUPAMHU.

Becsl anexTpoHHBIE.

Jlocka i CyluKu nocCyiblL

CroupToBKH.

Tepmomerpsl.

Habop xumuueckoii nocyas! (MpoOHpKH, KOJOBI, OIOPETKH, MEPHBIE IMITHHPHI,
NpeaMETHBIE CTeKIIa, Yaiuku IleTpu, MepHbIe cTakaHbl, BOPOHKH, hapdoposas nocynaa,
IITATHBBI, HAOOP MMOCYIbI IS XPaHEHHsI PEaKTUBOB, OyMara (puiIbTpOBaIbHAS).
IIpucniocobnenust (3a’KUMBbI, KPaHbI COETUHUTEIbHBIE, JIOXKKH [T CKUTAHHS BEIIECTB,
CTEKJISTHHBIE TAJIOYKH, TUTEIIbHBIE LITUIILIBI, FA300TBOAHBIE TPYOKH, PE3MHOBBIE TIPOOKH,
CTOJIUKU TIOJTbEMHBIE, IITATUB TPOOHUPOK, ).

CrnenuanuzupoBaHHble NPUOOPHI M ANNAPATHI:

Amnmapat s nony4yerns ra3os (Kunma).

ITpubop st ONMBITOB MO XUMHH C 3JIEKTPUIECKUM TOKOM.

HcTouHnk TOKa K TpuOOPy VISl OMBITOB IO XUMHH C 3JIEKTPUYECKUM TOKOM (BBIXOTHOE
HarpsibkeHue ot 36 no 42B).

ITpubop nmst IEMOHCTPALIUH 3aKOHA COXPAHEHHUST MAaCChI BEIIECTB.

[Tpubop mnst WIUTFOCTPALIMHU 3aBUCIMOCTH CKOPOCTH XUMHUECKOH PEaKIUU OT YCIOBHIL.
ITpubop nmst OKUCIEHUS CIUPTa MEIHBIM KaTau3aTOPOM.

[Ipubop ninst onpeneneHus COCTaBa BO3AyXa.

ITpubop nmnst moMyUeHHs! raIONI0ATKAHOB U CIIOJKHBIX 3(DHPOB.

DJIeKTPOHHBIE CPeACTBA 00yUeHHsI:

Xumust 0a30BbId ypoBeHb 8-9 kinaccel (13 cepun «O0pa3oBaTeNbHasT KOJUIEKLIUSY ).
Xumust. 8 knace («IIpocemenue»).

Xumust. 8 knace (u3 cepun «1C: mkomay).

BupTtyanbhas mkona Kuputa u Medponus. Ypoku xumun Kupunna u Medonus. 8-9 ki
Xumust qist Becex — XXI. XuMudecKkue OnbIThI CO B3pbiBaMu U Oe3 (13 cepuu
«O0pazoBaTenbHasi KOJUIEKLIUSY).

YuebHoe snekTporHOe n3nanue. Xumus (8-11 knaccsl). BupryaneHas nabopaTtopus.
BuneoxacceTnl ¢ GpuabMaMH N0 WKOJbHOMY XHMHYECKOMY IKCIEPUMEHTY:
Heopranunueckas xumus. Yriuepon u kxpemHuid. .1,

Heopranunueckas xumus. Yriepon u kpemauil. 4.2

Heoprannueckas xumusi. O0Imue CBOHCTBA METAIIOB.

Heopranudeckast xumusi. A30t u pocdop.

Heoprannueckas xumusi. Metambl rnaBHbix noarpynm. Y. 1.

Heoprannueckas xumusi. Metambl rnaBHbIx noarpynmo. Y.2.

Heoprannveckas xumusi. Metanisl TOOOYHBIX TTOATPYIIL.

Heopranuueckast xumus. I'anorenst. Cepa.

8 kinacc. PuipM 2.

8 knmacc. PuipM 3.

Opranunyeckas xumus. 4.2

Opranunyeckas xumus. 4.3.

Opranunyeckas xumus. 4.4.

Opranunyeckas xumus. U.5.

IocoOust Ha meyaTHOH 0CHOBe (TA0JMUIIbI, CTEHABbI, IVIAKATHI):

Ilepuoanyeckas cucrema xumuueckux snemenTos J[. M. Menneneesa.
Tabnnua pacTBOPHUMOCTH BEILECTB.

Tabnuua 37eKTPOXUMHUECKOTO Psiia HAPSIKEHUST METAJLIOB.

Ne 16. Crennpl o xumuu (15 mr.).

Ne 9. KoMmmiekT mOpTpeTOB XMMHUKOB.



Has 8 kanacca:

Ne 1. OTHOCHTENBHAST MOJIEKYJIIPHAS MAacCca HEOPTaHUUECKUX BELIECTB.
Ne 2. KonnyecTBeHHbIE BETUUHUHBI B XUMHU.

Ne 3. Ilepnonuueckast cuCTeMa XMMHUYECKUX 3JIEMEHTOB.

Ne 4. PacTBOpUMOCTB KUCJIOT, OCHOBAHHUN U COJIEH.

Ne 7. BeINOJIHSIATE OMBITHI TOJILKO MO MHCTPYKLIMU (CTapasi Tadiuma).
Ne 8. Tlonyuenue u codbupanue ra3os (crapasi Tadiuma).

Ne 14.
Ne 15.
Ne 17.
Ne 18.
Ne 19.
Ne 20.
Ne 21.
Ne 22.
Ne 23.
Ne 24.
Ne 25.
Ne 27.
Ne 28.
Ne 30.
Ne 31.
Ne 32.
Ne 33.
Ne 34.
Ne 35.
Ne 36.
Ne 37.

KucnoTHO-0CHOBHBIE CBONCTBA OKCHJIOB 3JIEMEHTOB IPYIIIBI A.
CooTtHouleHNne MexXly BUIaMU XUMUYECKOH CBS3H.
Hassanust KUCIOT U UX COJIEH.

O6mue mpaswiia paboOThI ¢ KHCIOTAMU.

Harpesanue.

HarpesatenbHblie mpuOOpHL.

[Tonyuenune u cobnpanue ra3os.

YCcTpoiCTBO M HCnoIp30Banue annapara Kuna.
B3semmBanue.

Brinenenue BemecTs U3 OJHOPOIHBIX CMECEH.
Brinenenue BeriecTs U3 HEOAHOPOAHBIX CMECEH.
IIpurorosneHne pacTBOPOB 3aJaHHON KOHLICHTPALIUH.
XumMudeckas nocynaa.

IIpasuna Th mpu pabore B XUMHUYECKOM KaOWHETE.
3Haky o Th mpu BBINONHEHUN XUMUYECKUX OIBITOB.
[Ipasuna Th mpu pabore co CIUPTOBKOH.
XHUMH4ECKasi CBA3b.

Howmenknarypa coneil.

Ctpoenue aToma.

bunapHsle coequHeHNs (COCTaB U HOMEHKJIATYypa).
CreneHp OKUCIIEHUS.

Ne38. Monenu aTOMOB HEKOTOPBIX 3JIEMEHTOB.

Ne 39.
Ne 40.
Ne 75.
Ne 79.
Ne 80.
Ne 82.
Ne 83.
Ne 85.
Ne 86.
Ne 87.
Ne 88.

Kpucramnner

BanentHocts.

I'enernueckas cBsA3b MEXIY KJIACCAMU COEAUHEHUH.
KoBanentHas cBs3b.

Cxema npo1eccoB OKUCIIEHUsI-BOCCTAHOBIIEHHSI.
DNIEeKTPOJUTHYECKAsl TUCCOLIMALINSl BOAbL.
[Ipurorosnenue pacTBOPOB.

CxeMbl pacTBOpPEHUSI U BJIEKTPOIUTUYECKON JUCCOLMALINN COSAUHEHHH.
Tunel KPUCTANTIMUECKUX PELIETOK.
Kpucrannnyeckas pelerka MeTaJIOB.

Macca 1 o6beM 1 MoJTb ra3000pa3HbIX BEIIECTB.

Has 9 knacca:
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6. XuMHuueckasi KOppo3usi.

10. IIponyxumsi CHIIMKATHON MPOMBIIIJIEHHOCTH.
1.
Ne 13.
Ne 26.
Ne 29.
Ne 49.

[Tpon3BOACTBO ANMOMUHMS, YYTYHA U CTAJH.

Kucnopon B npupone. KpyroBopot kuciaopoaa B mpupoze.
O6mue mpasuia paboThI CO IIEI0YaMU.

OO6mue mpasuia paboThI CO MEITOYHO3EMETBHBIMU METAJITIAMH.
KommnexkT «XuMuueckoe nponu3BoACTBO. MeTannyprus».

Ne'74. KpyroBopoT kuciopoaa B NPUPOAE.

Ne 76.
Ne 77.
Ne 78.

IIpumenenue anrOMUHUSA.
DNIEKTPOXUMHUUECKOE MOTYYESHUE ATFOMUHMUS.
IIpon3BoacTBO CepHOI KUCIOTHI (4 1IT.)

Ne 81. Am¢oTepHbIe THAPOKCHIBI



YMK:

- I'adpuensa O.C. Xumus, 8 xnacc. - M.: Jlpoda, 2016;

- I'abpuensia O.C., Bockoboiinnkosa H.IT., Amykosa A.B. HacronpHast KHUra yauTess.
Xumusi. 8 ki1.: Meroauueckoe nocodue. - M.: JIpoda, 2003;

- Xumust. 8 ki1.: KontponbHeie 1 nposepounsie padotsl k yueOHuky O.C. I'abpuensna
«Xumus.8»/ O.C I'abpuensn, I1.H. bepeskun, A.A.Ymakosa u ap. - M.: [lpoda, 2004,

- I'adpuensa O.C. Xumus, 9 xnace. - M.: lpoda, 2016;

- I'adpuensa O.C., Octpoymos M.I'. HacTonpHast kHura yuutess. XuMus. 9 KI1.:
Mertoanueckoe nocodue. - M.: JIpoda, 2003;

- Xummust. 9 k.. KontponbHeie 1 nposepounsie padoTsl k yuebuuky O.C. 'abpuensna
«Xumus.9»/ O.C I'abpuensn, I1.H. bepeskun, A.A.Ymakosa u ap. - M.: [lpoda, 2004,

- I'adpuensa O.C., Bockoboitnukosa H.IT. Xumus B Tectax, 3ana4ax, ynpakHeHUsX. 8-9
k1. — M.: Ipoda, 2005.
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