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ITosicuuTenpHas 3amucKa

Pabouas mporpamma cocraBieHa Ha ocHOBe DenepanbHOrO0 KOMIIOHEHTa 00pa3oBaTelIbHOTO
CTaHJapTa OCHOBHOTO o0Imiero oOpa3oBaHusi mo xumuu; [IpuMepHOil mporpaMMbl OCHOBHOTO OOIIETO
obpazoBanuss 1o xumuu, Ilporpammer "Kypc xummm mms 7-9 kiaccoB 001ieo0pa3oBaTeIbHBIX
yupexaenuit” (aBt. O. C. I'abpuensn), u paccuntana Ha 138 y4eGHBIX YacoB.

Pabouast mporpamMma opueHTHpOBaHA Ha UcIoyib3oBaHue yueOHHKoB: Ky3nenosa, H.E. xumus: 8
kinacc : yueonuk / H.E. Ky3nenosa, .M. Turosa, H.H. I'apa. — 7-¢ uza.,crepeorun. — M. :BeHrana-
I'pad, 2020. Ky3uneuoBa, H.E. xumus: 9 knacc : yueobnuk / H.E. Ky3nenosa, U.M. Tutosa, H.H. 'apa. —
9-e uzn.,crepeorurnt. — M. :Benrtana- I'pad, 2020.

CooTHeceHue KOJIMYeCTBA YacOB B IPUMEPHOI 00pa30BaTEIbHON IIPOrpaMMe 10 IIPEIMETY,
aBTOPCKOM MporpamMMme ¢ KOJIMYECTBOM YacOB B Y4EOHOM IJIaHE IIKOJIBI:

KJ1acc aBTOPCKas y4eOHBIN I1aH
nporpamMma oy
8 68/2 68/2
9 68/2 68/2

Bechb TeopeTnueckuii MaTepual Kypca XMMUU AJI1 OCHOBHOM IIKOJIbI paCCMAaTPUBAETCS Ha MIEPBOM
roJry 0OyYCeHHsI, YTO MO3BOJISIET yJalIuMcsi 00Jiee OCO3HAHHO U TITyOOKO M3YYUTh (PaKTHUECKUN MaTepral
— XHMHIO DJIEMEHTOB W WX coenuHeHuil. Hapsamy c »TUM Takoe NOCTPOEHHE MNPOrpaMMbl JaeT
BO3MOXKHOCTh Pa3BUBaTh IMOJYYEHHBIE TIEPBOHAYAIBLHO TEOPETUYECKHE CBEACHUS Ha Oorarom
(dakTHYeCKOM MaTepuale XMMHUU 3JIEMEHTOB. B pesynbrare BHIUTPHIBAIOT 00€ COCTABISIIOIIME Kypca: U
TEOpHsI, U (PaKTHI.

[IporpaMmMa mocTpoeHa C Y4YeTOM peaau3alliid MEXIPEAMETHBIX CBA3ell ¢ KypcoM (u3uku 7
KJIacca, TJIe M3y4aroTCsl OCHOBHBIE CBEJICHUS O CTPOEHUU MOJIEKYJI U aTOMOB, M Ouosioruu 6—9 Kiaccos,
IJI€ 1IaeTCs 3HAKOMCTBO C XMMHYECKOM OpraHu3anyel KISTKH U MpolieccaMyu 0OMeHa BEIECTB.

Hean 00yuyeHUus1 XUMMU:

- OCBOCHUE BXKHEHIINX 3HAHUN 00 OCHOBHBIX MOHATHSX U 3aKOHAX XUMHH, XHMUYCCKOH CUMBOJIUKE;

- OBJIaJICHUE YMEHUSIMH HAONIOAaTh XUMHYECKHUE SIBIICHUS, MPOBOAUTH XHUMHUYECKHUU SKCIEPUMEHT,
MIPOU3BOIUTH PACUETHI HA OCHOBE XMMHUYECKUX ()OPMYIT BEIIECTB U YPABHEHUH XUMHUYECKUX PEAKIIHIA;

- pa3BUTHE IMO3HABATEIBHBIX MHTEPECOB M WHTEIUICKTYaJbHBIX CIIOCOOHOCTEH B Mpollecce MpPOBEICHUS
XUMHYECKOTO OJKCIEpUMEHTa, CaMOCTOSITENIFHOTO TMPHOOpEeTEeHUsT 3HAaHWM B  COOTBETCTBUU C
BO3HHUKAIOIIMMH KU3HEHHBIMHU TTOTPEOHOCTSIMU;

- BOCIIUTAHHUE OTHOIIIEHUS K XMMHH KaK K OJHOMY U3 ()yH/IaMEHTAIbHBIX KOMIOHEHTOB €CTECTBO3HAHUS U
AJIEMEHTY OOIIIEUETIOBEYECKOM KYJIbTYPHI,

- IpUMEHEHHUE MOJIYYeHHBIX 3HAHUM ¥ YMEHUH JUIsi 0€30MacHOT0 UCTIOIB30BAaHUS BEUIECTB U MAaTEPUANIOB B
OBITY, CETThCKOM XO3SIMCTBE M HA MIPOU3BOJCTBE, PEIICHHS MPAKTHUECKUX 3a]1a4 B MMOBCETHEBHON JKU3HU,
NpeAYNpPEXICHUS SIBJICHUM, HAHOCSIINX BPEJ] 3J0POBbIO YETIOBEKA U OKPY>KAIOLIEH Cpelie.

3agaum o0yueHus XUMHUM:

- 3HaTh OCHOBBI HAYKH - BaXKHEHIINE (PaKThl, MOHITHSI, 3aKOHBI H TEOPUU;

- YMETh HaOMIOAaTh U OOBSICHATH XUMHUYECKUE SBJICHUS, COOIOIATh MPaBUIa TEXHUKH 0€30MaCHOCTH TpH
paboTe ¢ BelecTBaM B XUMUYECKOM Tab0paTopur U B IOBCETHEBHOM KU3HU;

- pa3BUBATh UHTEPEC K XUMHUHU KaK BO3MOXKHOM o0nacTu Oyaymieit mpakTHYECKON AesITENhHOCTH,

- pa3BUBaTh UHTEJIEKTYyaIbHbIE CIIOCOOHOCTH U TYMAaHUCTUYECKUE KaueCcTBa TUIHOCTH;

- copMUpOBaTh IKOJIOTHYECKOE MBIIUICHUE, YOSKICHHOCTh B HEOOXOJUMOCTH OXPaHBl OKPYKAIOIICH
Cpenpbl.

B cooTBercTBUMM C LENEBBIMU NpPUOpUTETAMH, cojaepkamumucs B Pabouelr mnporpamme
Bocriutauust MBOVY «Arunckas COILI Ne 2» Ha ypoBHE OCHOBHOTO o0mero o0Opa3oBaHus,

BOCIIMTATEIbHBIN pecypce y‘-IC6HOFO npeaMeTa HaIIpaBJICH Ha pCHICHUC BOCIIUTATCIIbHBIX 3a/1a4:



HeneBoii npuopuTeT BocnuTanus Ha yposae OO0

Co3aague 0JIaronpusATHLIX VCJIOBHH JUISI PA3BUTHS CONMAJILHO 3HAYUMBIX OTHOIIEHHH

IIKOJbHHUKOB H, IPeK/Ie BCero, IEeHHOCTHBLIX OTHOIIEHMIi:

— K TpyAy KaK OCHOBHOMY CIIOCOOY JOCTHXKEHHS KHU3HEHHOTO OJIarONoIy4Hs YelloBeKa, 3aJIory
€ro YCHEImHOro Mpo(ecCHOHATFHOTO CaMOONPEACTCHUS W OIIYLIICHUS YBEPEHHOCTH B

3aBTpalIHEM OHE

— K cBoeMy OteuecTBy, cBoel Manioi u 6onbiiol PonyHe Kak MecTy, B KOTOPOM YeJIOBEK BBIPOC
Y TI03HAJ MEepBbIe PAJOCTU W HEyJayu, KOTOpas 3aBellaHa €My MpeIKaMH U KOTOPYIO HYXKHO

obeperathb

— K MOpHUpOoAC KaK HWCTOYHUKY IKH3HU Ha 3CMJ'I6, OCHOBC CaMOro €€ CymeCTBOBaHUA,

HY)K,I[EIIOH_IGI‘/‘ICH B 3allIUTC U ITIOCTOAHHOM BHHUMAHHWH CO CTOPOHBI YCJIOBCKA

— K MUpPY Kak IVIaBHOMY IpPHUHIIMITY Y€JIOBEYECKOIO OOIIEKUTHUS, YCIOBUIO KPEIKON ApYKOBbI,
HaJIQ&)KMBAHUS OTHOLIEHUH € KoJuleramMu 1o pabore B OyaylieM M CO3/1aHUs OJaronpHusiTHOTO

MHUKPOKJIMMATAa B CBO€I COOCTBEHHOM CEMBE

— K 3HaHUSAM KaK MHTEIUIEKTyaJbHOMY pecypcy, olOecneuuBarolieMy Oyaylee 4eloBeKa, Kak

pe3ysbTaTy KpONOTIMBOr0, HO YBJIEKATEIILHOIO YU4EOHOI 0 Tpyaa

— K KYJIBTYPC KaK JYXOBHOMY 601"3.TCTBy O6H.I€CTBa " BAXXHOMY YCJIOBHIO OIIYIICHUS YCJIOBEKOM
ITOJIHOTBI npo;anaeMoﬁ JKU3HH, KOTOpPOC MHar0T €My 4YTCHHC, MY3blKd, HCKYCCTBO, TCaTp,

TBOPYECKOC CAMOBBIPAXKCHUC

— K 3I0pPOBBIO KaK 3ajiory I[OJIFOﬁ W aKTHUBHOH KW3HU YCJIOBCKA, €T0 XOpOoIIECTo HACTPOCHUA U

ONITUMUCTHUYHOI'O B3IJIda HA MUD

— K OKPYXalIIMM JIIOASM Kak Oe3yCIIOBHOM W aOCOMIOTHOW IEHHOCTH, KaK pPaBHOIPABHBIM
COIMAIIbHBIM TIAPTHEPAM, C KOTOPHIMH HEOOXOJUMO BBICTpAaWBaTh JOOpPOXKEIATEIbHBIE |
B3aMMOIIO/IJIEP>KUBAIOIINE OTHOIIEHUS, JAIOIIME YEJOBEKY PagocTh OOIIEHHUS U TO3BOJISIONINE

n30erathb YYBCTBA OAUHOYCCTBA

— K caMHM ce0e Kak X03seBaM CBOeEH Cy21B6I)I, CaMOOIMPEACTIAIOINMCA U CaMOPCATTU3YIOIIIUMCSH

JUYHOCTSIM, OTBEUAIOIIIUM 32 CBO€ COOCTBEHHOE Oy/yIiiee




Conep:xanue Kypca. 8 kiaacc.

BBenenue (3u). Xumusi U HAy4YHO-TEXHUUYECKUH mTporpecc. Mctoprueckue 3Tanbl BO3BHUKHOBEHUS
U pa3BuTUs XuMuK. OCHOBHBIE TIOHATHS U Teopuu XuMun. JlaboparopHoe 000py0BaHUE U TPUEMBI
pabotel ¢ HUM. [IpaBuna TexHukn 6e30nacHOCTH IpU paboTe B KAOMHETE XUMUH.
JdemMoncTpanuu. TaGauiibl, Ciaiiapl, MOKa3bIBAIOIINE UCTOPHYUCCKUI YT Pa3BUTHSL, JOCTHKEHHS XUMUU
U UX 3HaueHue; J1abopaTopHoe 000py10BaHuUE.
IIpakTnyeckas padora Nel. JlaboparopHoe 000pyI0BaHUE U IPUEMBI PaOOTHI C HUM.

Pa3zgea 1. BemecTBO M XUMH4YeCKHe SIBJICHUS C MO3UIUI ATOMHO-MOJIEKYJISIPHOTO YYeHHUS.

XuMHYeCKHE 3JIeMEeHTHI H BellleCTBA B CBeTe ATOMHO-MOJIEKYJISAPHOro yyenus (94.).
[lonarue «BemecTBO» B ¢u3nke u XxuMuu. DHU3NUECKHE U XUMHUYECKUE sBIeHHs. M3mensromeecs
BEUICCTBO KaK IpeaMeT u3ydeHus xumuu. Pazosble mepexonsl. OnucaHue BenmiecTB. XHMHUYECKUE
AJIEMEHTBL: UX 3HAKU U CBEAECHUS U3 UCTOPUM OTKpbITUSA. COCTaB BEIIECTB. 3aKOH MOCTOSIHCTBA COCTaBa,
xumuyeckre (opmyiasl. DOpMbI CyIIECTBOBaHUS XHMMHYECKHUX »3JeMEHTOB. BemectBa mnpoctele u
cinoxkueie. Ilpoctbie BemecTBa: MeTamiel W HeMeTauibl. OOmIas XapaKTEpPUCTHKA METANIOB H
HemeTayioB. HekoTopele cBeleHMs O MeTaljaX M HeMeTalaax, OOYCIOBIMBAIOLIMX 3arps3HEHHOCTh
OKpyXarolel cpepl. Onucanrne HEKOTOPhIX HanboJiee pacpOCTPAHEHHBIX MPOCTHIX BEUIECTB. ATOMHO-
MOJIEKYJIIpDHOE y4deHHME B XUMHHM. OTHOCHUTEIBHBIE AaTOMHBIE M MOJIEKYJspHble Maccel. Cucrema
xuMuyeckux dsneMeHToB J[.M.MenneneeBa. OmnpeneneHue nepuoja W TPYNIbl. XapaKTepUCTUKA
II0JIO’KEHUSI XUMHUUYECKUX JIEMEHTOB B IepHOAnYecKoi cucteme. BanentHocts. KonmuecTBo BemiecTsa.
Onpenenenne BaJIEHTHOCTU MO IOJIOXKEHHUIO AJIEMEHTa B NEpUOAMYECKOM cucreme. Moab — enuHuIa
KOJIMYECTBA BellecTsa. MomspHas Macca.
JdemoncTpauuu. 1. ®usmueckue U XUMHUUECKHE siBlieHUs. 2. V3MepeHue IIJIOTHOCTU >KHUIKOCTU
apeometpoM. 3. IlnaBnenue cepsl. 4. OnpenencHue TEMIONPOBOJHOCTH U 3JIEKTPOIIPOBOJHOCTH BEILIECTB.
5. Onsitel ¢ koyuteknuent «llkana TBEpaoctu». 6. Moaenu atomoB 1 MoJiekyl. 7. Koeknus MeTaiioB U
HemeTtaiioB. 8. [lonmydeHue yriiekucinoro ra3a pa3HbiMu criocodbamu. 9. Dnextponus Bozsl. 10. Bo3ronka
fiona. Kunsiuenne Boapl. HakanuBanue xBapua. HarpeBanue Hadranuna. 11. Onbitel mo nuddysuu. 12.
Kosnexuust npocThix BemiecTs, oOpa3oBaHHbIX ieMeHTamMu | — III mepuozgos. 13. HaGop konorpamm:
«O0pasupl pemeHust pacu€THbIX 3amau». 14. Kosutekums BemiecTB KoiaudecTBOM | moinb. 15.
Junamuueckoe nocooue: «KonnuecTBeHHbIE OTHOLICHUS B XUMUN.
JlabopaTopHble onbIThl. 1. PaccMOTpeHne BelEeCTB ¢ pa3au4HbIMU (PU3MYECKUMHU CBOMCTBAMU (Meb,
JKeJe30, IIMHK, Cepa, BOJA, XJOpUA HaTpus U 1p.). 2. McneltaHne TBEPAOCTH BEIIECTB C IOMOILBIO
obpasnoB kosutekiuu «lllkana TBépaoctu». 3. [IpumMepsl Gu3HMUECKUX SBICHUN: CTHOAHNE CTEKIISTHHON
TpyOKH, KHIISTYCHME BOAbI, IaBieHue mnapadpuna. 4. I[lpumepbl XMMHUYECKHUX SBJIECHUI: TOpeHHe
JIPEBECUHBI, B3aUMOJICHCTBHE MpamMopa C COJITHOM KHCIOTOH. 5. M3ydenuwe oOpas3iioB METaioB U
HEMETAJJIOB (Cepbl, JKeje3a, allOMHUHUsA, Tpadura, mMenu U ap.). 6. M3yueHue CBOICTB BelIECTB:
HarpeBaHue BO/JIbl, HarpeBaHue okcuaa kpemuus (IV).
PacuéTrnbie 3agaun. 1. BeunciaeHre OTHOCUTENBHOM MOJIEKYJIIPHOM MacChl BEILIECTB, MACCOBOW JI0JIN
3JIEMEHTOB MO XMMHUYeCKUM (opMynaM. Beruuciaenue MoisssipHOM Macchl BemiecTBa. 2. OmpenerneHue
Macchl BELECTBA IO U3BECTHOMY €r0 KOJIMUYECTBY U HA000pOT.
Tema TBOpueckoi paboThl. MimtocTpupoBanue mojIoKeHUH aTOMHO-MOJIEKYJISIPHOTO YUCHHUS.

XHMHYeCKHe peaKuu. 3aKOHbI COXPAHEHHsI MACChl M JHepruu (64.).
CyImHOCTh XMMHUYECKHX SIBJICHHI B CBETE€ aTOMHO-MOJIEKYJISpHOro yuyeHus. [Ipu3Haku mpoTekaHus
XUMHUYECKHX peakiuil. [IpuunHBl M HampaBieHUs NPOTEKaHUS XUMHYeCKMX peakuuil. Ilonstue o6
SHTPONIUU W BHYTpeHHeH »sHepruu BemlecTBa. OOpaTUMOCTh XUMHYECKHX peakuui. [IpeBpamieHue
SHEPruM TIpH XUMHYECKHX pEaKLUsX, YCIOBUS IPOTEKAaHMsI XMMMUYECKHX peakUuuid, O5K30- U
SHIOTEPMHUYECKHUE pPEAaKIUU. 3aKOHbl COXPAHEHHS MacChl W HHEPruH, WX B3aHMOCBSI3b B 3aKOHE
coxpaHeHuss MaTtepuu. CoCTaBlI€HHME YPABHEHMM XMMHMUYECKHX peakuuid. Pacu€rel 1o ypaBHEHUAM
XUMHUYECKHX peakuui. Tumbl XUMHUYECKHX peakUuui: pa3joKeHHUs, COeTUHEHMs, 3aMelleHusi, oOMeHa.
O060011eHre 3HaHUH 0 XUMHUYECKUX PEaKIIUsX.
Jdemonctpanum. 1. [IpuMepsl XUMHUYECKHUX peakUil pa3HbIX BUAOB: Pa3jIokKeHHE MalaxuTa, OuxpoMara
aMMOHWUSI, B3aMMO/ICHCTBHE COJITHON KUCIIOTHI C KapOOHATOM HaTpus U J1p. 2. ONbITHI, WUTIOCTPUPYIOLIUE
3aKOH COXpPaHEHHUS MacChl BEILECTBA: TOPEHHE CBEYM Ha Becax C MOTJIOUIEHHEM MPOJYKTOB TOPEHMS,
OKHCIICHHE METAJUIOB B 3aKPBITHIX COCYJAax CO B3BEIIMBAHHWEM, OOMEHHBIE peakIUH B IpUOOpax ais




WUTIOCTpalMK 3aKoHa. 3. OIbITHI, WIITIOCTPUPYIOIIKE MPEBPALIEHHS PA3INYHbIX BUIOB DHEPTUU JIPYT B
npyra. Habop moneneit aToMoB.

JlabopaTopubie onbiThl. 1. Ilpu3Hakum mnpoTekaHHWs XUMUYECKMX pEaKLUUi: HarpeBaHHE MEIHOU
MIPOBOJIOKH; B3aUMOJICHCTBUE PACTBOPOB €AKOT0 HATpa M XJIOpHIAa MEAH; B3aUMOJEHUCTBHE PACTBOPOB
YKCYCHOW KHCJIOTHI ¥ THAPOKapOOHATa HATPUS; B3aUMOJICHCTBHE PACTBOPOB XJIOPHOTO KeJie3a U KPaCHOM
KPOBSIHOM COJIM; pacTHpaHUe B CTYIKE MOPOLIKOB XJOPHAAa aMMOHHUS M TaméHoW u3BecTu. 2. Tumbl
XUMHUYECKHMX PEAKIUIl: pa3slo’KeHNE MalaxuTa; B3auMOAEUCTBHE Xkelle3a ¢ pacTBopoM xjiopuaa meau (1I),
B3aMMOJICIICTBIE PACTBOPOB €IKOr0 HATpa U XJIOPHOTO XKeJe3a.

PacuétHble 3amaum. BpluncineHue no XHMMHUYECKUM YpaBHEHHUSM Macc, KOJMYECTB BEILECTB: a)
BCTYIMHBIIUX B PEAKIIHIO; 0) 00pa30BaBIINXCS B PE3YNIbTATE PEAKIIHH.

Metoabl xumun (24). [ToHsiTHe 0 MeTOAE KaK CPEJACTBE HAYYHOTO TTO3HAHUS JCHCTBUTEIHHOCTH.
MeTtoibl, CBA3aHHBIE C HEMOCPEACTBEHHBIM HM3Y4YEHHMEM BELIECTB: HAONIOJECHUE, ONMCAHUE, CPABHEHMUE,
XUMHUYECKH sKcriepuMenT. [lonarue o6 unaukaropax. XUMUYECKUH SI3bIK, €r0 BaKHEiIIe QyHKIMHU B
XHMHYECKOW HAYKE.

JlabopaTopHble onbIT. MI3MeHEHNE OKpAaCKU UHAUKATOPOB B Pa3IMUHBIX Cpefax.
BemecTBa B oKpy:kalonieil Hac Npupoje U TexuHuke (64.).
BemecTBa B mpupoje: OCHOBHBIE CBEICHHS O BEIIECTBEHHOM cocTaBe reocdep u kocmoca. [lonstue o
texHocdepe. YncTrie BemecTBa U cMecu. CTeneHb YHCTOTHI U BUABI 3arpsi3HeHus BemiecTB. [loHsATHE 0
TOMOTE€HHBIX W TETEepPOreHHbIX cMmecsX. Pasnmenenue cmeceil. OuncTka BewecTB: (UIBTPOBAHHE,
TUCTWIUIAIMS, KPUCTAUTU3AIMs, AKCTparupoBaHue, Xpomatorpadusi, BO3roHka. Mnentudukanms
BEIIECTB C IIOMOINBIO OIpeAeTeHUs] TemIepaTyp IUIaBIeHUS W KuIleHus. BemjectBa B TeXHHUKe.
[lonyueHue BeliecTB ¢ 3aJaHHBIMU CBOMCTBAMH — OCHOBHas mpobsema xumuu. llondarue o BeuecTBax
KaK O ChIphb€, MaTepuasiax U MpOoayKIuH. BemiecTBa opranndyeckue u Heopranmdeckue. [lepponavansHeie
CBEJCHMSI O XMMHUYECKOW TexHosoruu. llnaHerapHbIil XapakTep BIMSHHMS TEXHUKH Ha OKPY)KAIOIILYHO
cpeny. [IpupogooxpaHuTenbHOE 3HAUEHNE OUUCTHBIX COOPYKEHUU U HKOJIOTMYECKU YHCTHIX TEXHOJIOTHIA.
[TonsiTHE O pacTBOpax Kak FOMOT€HHBIX (PU3UKO-XUMUYECKUX CUCTEMaX. 3HAYCHUE PACTBOPOB IS )KU3HU
YelI0OBEKa, CEeJIbCKOXO3SUCTBEHHOTO M TMPOMBIIUIEHHOTO TPOU3BOACTBA. PacTBOPUMOCTH BEIIECTB.
BnusHue texHocdeppl Ha NpUpPOIHBIE NPECHbIE M MOpPCKHE BOAbl. DakTOphl, BIHAIOIINME Ha
pacTBOPUMOCTb TBEPABIX BELIECTB W Tra3oB. l3MeHeHHMe pacTBOPMMOCTH KHCJIOpPOJAa B CBSI3U C
3arpsisHeHueM Boi. Koadduiment pactBopumoctd. CriocoObl BBIpAKEHUS KOHIIEHTPAIIMH PACTBOPOB:
MaccoBast J0JIs, MOJISIPHAsI KOHLIEHTPALIMSL.
Hemoncrpaumuu. 1. Pazgenenue cMmeceil pa3auyHbIMA METOJIAMHU: METOJOM OTCTaMBAHUS;, C MOMOUIIBIO
JIeTUTENbHOM BOPOHKM; METOJOM KOJIOHOUHOW Xpomartorpaduu. 2. Koyaekuus pasiuyHbIX COPTOB
HepTH, KamMeHHoro yris. 3. Komiekuus OpUpOIHBIX M CHUHTETUYECKUX OpPTaHMYECKUX BEUIECTB. 4.
PacTBOpeHue BelecTB C pPa3IMYHBIM KO3()PHUIHMEHTOM pacTBOPUMOCTH. 5. VYCJIOBUS M3MEHEHHUs
pacTBOPUMOCTH TBEPABIX U Tra3000pa3HbIx BemiecTB. 6. TemoBele 3PQexThl NpuU PacTBOPEHHUHU:
pacTBOpPEHME CEPHON KUCIIOTHI, HUTPaTa aMMOHHMSI.
JladoparopHublie onbIThl. 1. O3HaKOMJIEHHE ¢ 00pa3llaMH MPOCTHIX U CIOXKHBIX BEIIECTB, MUHEPAJIOB U
TOpHbIX TopoJ. 2. PasznmeneHue cmecu cepbl M Kenesa, pasfeleHHe cMecH He(pTH MU BOAbL 3.
UccnenoBanue ¢pu3nueckux U XMMUYECKUX CBOMCTB MPUPOJIHBIX BEUIECTB (U3BECTHSKOB). 4. M3yueHue
BIMSHUS TIpUMecell B BelleCTBE Ha ero (u3nyeckue M XHMHYECKHEe CBOMcTBa (B3auMojeicTBHE
7a00paTOPHOTO M TEXHUYECKOTO KapOoHaTa KajlbIlus C COJNTHOW KuciaoTou). 5. OOyriuBaHue
opranuveckux BemiecTB. 6. CpaBHeHHE NpoO BOABI: BOJONPOBOJHOM, U3 TOPOJCKOTO OTKPBITOTO
BOI0éMa. 3HAKOMCTBO ¢ 00pa3laMu NPOAYKLINN XUMHUUYECKUX U CMEXHBIX C HUM ITPOU3BOJICTB.
IIpakTyeckue padorsl. 2. OUUCTKa BEIIECTB METOJaMU (HIIBTPOBAHMS, KPUCTAIIIM3AINH, IEPETOHKH,
BO3TOHKH, XpoMmaTorpaduu, s3KkcTparupoBanus. 3. PacTBopuMocTh BelecTs
4. IIpuroToBiieHNE pacTBOPOB 3aJaHHOW KOHIIEHTPAL1H.
Pacuérnbie 3apaun. 1. [loctpoenue rpadukoB pacTBOPUMOCTH BEUIECTB MPHU PA3TUIHON TEMIIepaType.
2. Ucnonb3oBanue rpaguKoB pacTBOPUMOCTH JJIsl pacu€ToB KOA(P(PHUIIMEHTOB paCTBOPUMOCTH BEIIECTB.
3. BbluncneHue KOHIEHTpAlMM pPacTBOPOB (MAacCOBOM [10JIM, MOJIAPHOW KOHLIEHTpAllMH) MO Macce
pacTBOpEHHOIO BemecTBa W 00BEMY MM Macce pactBoputens. 4. BolumcieHune maccol, o0bema,
KOJIMYECTBA PACTBOPEHHOTO BEIIECTBA U PACTBOPUTEIS MO ONPEAeEHHON KOHLIEHTPALUK PacTBOpA.
IonsTue o razax. Boznyx. Kuciaopoa. I'openune (74.).
[TonsiTue o razax. 3akoH ABorazapo. Bo3nyx — cmech razoB. OTHOCHTENbHAS TNIOTHOCTh T'a30B.



Kucnopon — xuMuueckuii 35ieMEHT ¥ IpocToe BeulecTBO. McTtopust oTKkpbiTUs Kuciaopoaa. Cxema OnbITOB
HIIpuctiu u A.Jl.JIaByasse. Ammotpomnus. O30H. 3HadeHue o30HOBOro cios 3emun. [IpobGrema
HApYIICHUS €ro IEeNOCTHOCTU. [lOBBIIIEHHE CcoNepkaHus O30HA B MPH3EMHOM CJ0€ aTMoc(hepsl.
[Tomyuenue Kuciaopoga B MNPOMBIIUIEHHOCTH M Jlaboparopuu. XHUMHUYECKHE CBONCTBA KHUCIOPOA.
[Iporeccrl ropenust 1 MeaJIeHHOTO oKucieHus. [Ipumenenue kucioposa.
Atmocdepa — Bo3aymiHas 00osiouka 3emiau. TeHIeHITMN H3MEHEHUS cocTaBa Bo3yxa B XXB. OCHOBHbBIC
UCTOYHUKH 3arps3HeHus: atMochepsl. TpaHCIOPTHBIN TiepeHOC 3arps3HeHuid. KpyroBopoT kuciopona B
npupone. O BceMHUpHOM 3aKOHE 00 aTMocdepe.
demoncrpauuu. 1. Ilonyuenue xucimopoma. 2. Coxuranue B aTMocdepe KHCIOPOJa, Cephl, YIJI,
KpacHoro ¢ocdopa, Hatpus, xene3a. 3. [lomydenue o3ona. 4. B3zaumozelcTBUe 030HA C PacTBOpaMH
WHJUTO U noauaa Kanus. 5. OnbIThl, TOATBEPKIAOIINAE COCTaB BO3AyXa. 6. ONbITHI 110 BOCIUIAMEHEHUIO
Y TOPEHHUIO.
IIpakTnyeckas padora. 5. [lonydyenue Kuciopoaa U U3y4e€HHUE €ro CBOWCTB.
Pacuérnbie 3agpaum. 1. OnpeneneHue OTHOCUTEIBHOM IUIOTHOCTH Ta30B MO 3HAYEHUSIM HUX
MOJIEKYJISIpHBIX Macc. 2. OmnpeieneHre OTHOCUTEIbHBIX MOJIEKYJISIPHBIX Macc ra3000pa3HbIX BEIIECTB 110
3HAYEHUIO UX OTHOCUTEIHHOU IJIOTHOCTH.
Tema TBOpueckoit paboThl. IcTouHUKH 3arpsi3HeHus: aTMOc(hephl U CIIOCOOBI €0 MPEOI0ICHUSI.

OcHOBHBIE KJIACChl HeOPraHu4YecKux coequHenni (12 4.).
Oxkcuapl — cocTaB, HOMEHKIIATypa, kiaaccudukanus. [lonstue o ruipokcuiax — KUCI0TaX ¥ OCHOBAHUSIX.
Ha3Banust u cocraB ocHoBanmid. ['miapokcorpynma. Kiaccudukamms KuCIOT, MX COCTaB, Ha3BaHUS.
Cocras, Ha3BaHUS COJICH, TpaBUIa COCTABICHUS (OPMYI COJICH.
XUMHYECKUE CBOMCTBAa OKCHIOB. BimsiHuE cocTaBa KHCIOT Ha XapaKTep WX CBOMCTB (HAa Mpumepax
COJISIHOM M cepHOl kuciot). O01me XMMIUYecKre CBOCTBa KUCIOT. PactBopumocTs kucioT. KucinotHsie
noxkau. dusndeckwe CBOWCTBA M CIOCOOBI TIOMYYSHHS Iesioueid. XUMHUYECKHE CBOWMCTBA COJICH
(B3auMoJIeHiCTBHE PACTBOPOB COJIEH C pacTBOpaMH Ilejoyeil 1 MeTtauiaMu). ['eHeTudeckas CBsi3b KJIacCcoB
HEOPTaHMYECKUX COeMuHEHU. AMdorepHOCcTh. OKCHIBI M THIPOKCHIIBI, 00JIagaronme aMmpoTepHbIMU
cBoiictBamu. Knaccudukanus Heopranuyeckux BemiecTB. llepuoandyeckoe U3MEHEHUE CBOWCTB
XUMHUYECKUX DJJIEMEHTOB W HMX COCAMHEHUH (HAa NpUMEpPE OKCUIOB, THUIPOKCUIOB U BOIOPOIHBIX
COCTMHCHUH).
demoncrpauuu. 1. OOpa3ibl COCIMHEHWN — TPEACTABUTENEH KHUCIOT, COJEH, HEepacTBOPUMBIX
OCHOBaHUH, MIeIo4Yed, OKCUAOB. 2. ONBIThl, WUIIOCTPUPYIOIINE CYIIECTBOBAHUE T'€HETHUUECKOW CBS3U
Mexay coeauHeHusMu Qocdopa, yriepoaa, HaTpus, Kaiblus. 3. BzaumoaeiicTBue Kaabliusg U HATPHUS C
Bofoi. 4. JlelictBue MHAMKATOPOB. 5. ONBITHI, WUTFOCTPUPYIOLIME XWMHUUYECKHE CBOMCTBA OTIEIBHBIX
KJIACCOB HEOPraHMYECKUX COeAMHEHMH. 6. OOpaslbl MPOCTHIX BEUIECTB U UX COENMHEHMH (OKCHIIOB U
TUIPOKCHUOB), 00Opa30BaHHBIX AJIIEMEHTAMHU OJJHOTO MEePHOIa.
Jladoparopubie onbiThl. 1. PaccmoTrpenune oOpasnoB okcumoB (yraepona (IV), Bomopoma, docdopa,
MeIH, KalbIus, >Kene3a, KpemHus). 2. HaOmroneHue pacTBOPUMOCTH OKCHAOB ANIOMHUHHS, HATpPHS,
KaJblvsi, Menu B Boje. 3. OmpeseneHne cpeasbl MOJyUYeHHBIX PAacTBOPOB C MOMOIIBI0 WHIUKAaTOpa. 4.
PaccMoTpenue o0pa3ioB coneil U ompeeNeHue MX pacTBOPUMOCTH. 5. B3aumopeicTBue OKCHIOB
Kanpus U ¢docdopa C BOJOM, ompeneneHHe XapakTrepa 00pa30BaBILErocs TUAPOKCUAA C IOMOILBIO
uHaukatopa. 6. B3aumoneiictBue okcumoB menu (II) m muHKa ¢ pacTBOpOM CepHOW KHUCIOTHL 7.
[TonydeHune yriaekucaoro raza M B3auMOJEHCTBHE €ro C U3BECTKOBOM BOJIOM. 8. MccinenoBaHue CBOMCTB
COJIIHOW U CEPHOM KHUCJIOT C UCIOJIb30BaHMEM HHIUKATOpoB. 9. B3aumopeiicTBue MeramioB (Marhus,
IIMHKa, Kelie3a, Meau) ¢ pacTtBopamu KHCJIOT. 10. VM3MeHeHHWe OKpacKd HWHAMKATOPOB B PacTBOpPAx
mienoveil. 11. B3aumopneiicTBue pacTBOpPOB KHCIOT €O MieinoudaMu. 12. B3aumopaeicTBue pacTBOpPOB
KHCJIOT C HEpaCTBOPUMBIMHU OCHOBaHUAMMU. 13. [lonyueHne HEpacTBOPUMBIX OCHOBAaHUM M MCCIIEJOBAaHUE
UX CBOICTB (Ha mpuMepe THAPOKCH/IA LINHKA).
IIpakTnyeckas padora. 6. MccienoBanue CBOMCTB OKCHIOB, KUCIOT, OCHOBAaHHUI.

Pa3nes 2. BemecTBa 1 XMMHYeCKHe PeaKIIUH B CBeTe 3JICKTPOHHOM TeOpHH.

Ctpoenue atoma. (3 4)
Crpoenue aroma. CTpoeHHUE DJIEKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB: S-, P-, d-, f-a;mexTponsl. Mecto
dJIEMEHTa B TIEPUOIMUECKON CHCTEME W AJIEKTPOHHAS CTPYKTypa aToMoB. PaamoaktuBHOCTE. [loHsTHE O
MpPEBPAIIEHUH XUMHUYECKUX JIEMEHTOB.



JdemoncTrpanuu. 1. Cxembl omnbiToB Tomcona, pesepdopra, MwummmkeHa. 2. CXeMbl OIBITOB,
MOATBEPKIAIOIINX CBOMCTBA 3JEKTPOHA KaK YACTHUIBI M Kak BOJHBL. 3. Monenu aroMoB pa3IMYHBIX
JJIEMEHTOB.

Iepunoauyeckuii 3aK0H U nepuognUyeckas cucrema iemenTon [[.M.MenaeneeBa (5 4).
CBoiicTBa XMMHYECKHX OJJIEMEHTOB M HUX WH3MeHeHus. Kiaccudukanuss XUMHUYECKHX 3JIEMEHTOB.
OTtkpeiTHE TEepUOANYECKOro 3akoHa. CTpoeHHe aTOMOB JJIEMEHTOB MallbIX U OOJBIIMX MNEPUOOB,
TJIABHBIX ¥ TMOOOYHBIX moArpymi. OopMyIupoBKa MEPUOJUUECKOr0 3aKOHA B COBPEMEHHOW TPAKTOBKE.
[lepnonnueckas cucteMa B CBeTe CTpOeHHUs aToma. DU3MYECKUH CMBICI HOMEpa MEpUOAa U TPYMIIbL.
CemelicTBa dJ€MEHTOB (Ha MpUMEpax MIEJIOYHBIX METAJJIOB, TaJOreHOB, HHEPTHBIX Ta30B).
XapakTepuCcTUKa XUMUUYECKUX CBOMCTB 3JIEMEHTOB IVIABHBIX MOATPYII U MEPUOJAUYHOCTh UX U3MEHEHHUS
B CBETE AJIEKTPOHHOI'O CTPOCHHS aroma. DJIEMEHTbI, COCAUHEHUS] KOTOPBIX MPOSBISIIOT aMdoTepHbIe
cBoiicTBa. OTHOCHUTENBHAS EKTPOOTPHULATENIBHOCTD 3J€MEHTOB. O0I1as XapakTepUCTUKa 3JIEMEHTa Ha
OCHOBE €ro noJyiokeHus B nepuoandeckoil cucreme J[.M1.MenneneeBa. 3HaueHue NEPUOIUIECKOTO 3aKOHA
JUISl pa3BUTHS HAYKU U TEXHUKH.

Ponp neproauyeckoro 3akoHa B CO34aHUM HAyYHOU KapTHUHBI MUPA.

JdemoncTpauuu. 1. Habop cnaiifnos, komorpamm, Tadnur «lleproandeckuii 3aK0OH U CTPOCHHE aTOMay. 2.
JlemoHcTpanus 00pa3ioB MIETOYHBIX METAJJIOB U TaJIOreHOB. 3. B3anMoeiicTBHE MIEI0YHBIX METAIIIOB U
TaJIOT€HOB C MPOCTHIMU U CIOKHBIMU BELIECTBAMH.

Jla6opaTopusle onbIThI. 1. McciaenoBanue cBoiicTB aM()OTEPHBIX THAPOKCHIOB U ILIET0YECH.

Ctpoenue Bemecra (7 4).

BasientHOE cocCTOsIHUE aTOMOB B CBETE€ TEOPUHM AJIEKTPOHHOIO CTPOEHUs. BalleHTHbIE 3JEKTPOHBI.
Xumuueckas cBsi3b aToMoB. KoBanieHTHast cBsI3b M MexaHU3M €€ oOpa3oBaHus. HenosnsipHas v nomnsipHas
KOBaJIeHTHAas CBs3b. CBOICTBA KOBAJIEHTHOHN CBA3H. DJEKTPOHHBIC M CTPYKTYpPHBIE (POPMYIBI BEIIECTB.
HNonnas cBsa3p U mexanu3sM e€ oOpaszoBanus. CpoiictBa moHOB. Cremnenp oxucienus. I[lpupona
XUMUYECKOM CBsI3W U €€ Tunbl. OTHOCHUTEIBHOCTh THUIIOJOTMM XWMHUYECKOW CBsI3u. BnusgHue tuma
XUMUYECKOM CBS3M HAa CBOWCTBA XMMHYECKOIO COeAMHEHUsA. Kpucrammyeckoe CTpOEHUE BELIECTB.
Kpucramnnueckue pemeéTku: aroMHas, HOHHAs, MOJIEKYJSIpHAs — U HMX XapaKTEPUCTHKU. YPOBHU
XUMHUYECKON OpraHMU3ally BELIECTB. 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX CTPOECHHS.

JdemoncTpanun. 1. B3aumoneicTeue HaTpus ¢ XJIopoM. 2. Moaenu KpucTalNIn4ecKUX PEMIETOK BEIECTB
C MOHHBIM, aTOMHBIM U MOJEKYJSpHBIM cTpoeHueM. 3. BoccosaHue 1e0CTHON CTPYKTYphl XJIOpHa
HaTpus NMyTEM HajoXeHUs Habopa kojokapT. 4. Bosronka ioxa. 5. Mcnapenue TBEPAOTo YrieKHUCIOro
rasa.

Tema TBopueckoil paboThl. PaccMoTpeHMe M aHamu3 B3aWMOOOYCIIOBJIEHHOCTH COCTaBa, CTPOEHUS,
CBOMCTB BEIIIECTBA U €T0 MPAKTHIECKOTO 3HaUEHU (Ha JTI0OOM MpUMepe).

XHMHYeCKHe PeaKIiH B CBeTe JJIEKTPOHHOM Teopuu (8 ).

O®uznyeckass CYIHOCTb XHMHUYECKOM peakuuu. OIJEeKTpOoHHble ypaBHeHus Jlptonca. Peakuun,
OpoTeKalIue ¢ U3MEHeHHeM M 0e3 H3MEHeHHMsl cTeneHed okucieHus. OKUCIUTeNbHO —
BOCCTAHOBUTEJbHBIE peakuuu. IIpomecchl OKUCIEHMS M BOCCTAHOBJIIEHMS; MX €AWHCTBO U
IIPOTUBOMNOJIOXKHOCTE. (COCTaBJIEHWE YpPaBHEHMH OKHUCIMTEIBHO - BOCCTAHOBUTEJIBHBIX pEakuui ,
paccTtaHoBKa K03 (UIIMEHTOB METOIOM 3JIEKTPOHHOTO OanaHca, o0mas XapakTeprucTHKa.
Knaccugukaius XuMHUeCKUX peaklyuii B CBETE 3JIEKTPOHHOI TEOpHUH.

JdemoncTpanum. [Ipumepsl OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIX PEAKIMM PA3JIMYHBIX TUIIOB: FOpEHHUE
BEIIIECTB, B3aWMOJICHICTBUE METAJUIOB C TaJIOT€HaMH, CEpoi, a30ToM,(00pa3oBaHUE HHUTPHUTA JUTHS),
pacTBOpamMu KUCJIOT U COJIEH.

XHMHYeCKHe PeaKIiH H 3AKOHOMEPHOCTH UX NpoTekaHud (3 1)

CKOpOCTh XNMHUYECKOW PEAKIUU. DHEPreTUKa XUMUYECKUX peakiuil. @akTopsl, BIMSIOIUE HA CKOPOCTh
XUMHUYECKHUX PEAKIIUM.

PacTBopsbl. Teopus 3j1exkrpoaurnyeckon nuccouuanum (11 4)

ITonssTue o  pactBopax. BemectBa  2JEKTPOJIMTBI M HEDJIEKTPOJIUTHL.  MexaHU3M
3JIEKTPOJINTUYECKON JUCCOLMAIIMM BEIIECTB C MOHHOM CBA3BIO. MeEXaHU3M [HCCOLMALMHA BEIIECTB C
HOJISIPHOM KOBaJIEHTHOMU CBs3b10.CHIIbHBIE U cl1a0ble AIeKTpoiauThl. Peakiinu nonHoro ooMena. CBoicTBa
MOHOB. XMMHUYECKHE CBOMCTBA KHUCJIOT KAaK JJIEKTPOIUTOB. XMMHYECKHME CBOMCTBA OCHOBAaHUM KAk
3JIEKTPOJUTOB. XUMUUYECKUE CBOMCTBA COJIEN KaK 3JIEKTPOIUTOB.I uaponns coneil.

O0mas xapakrepuctuka HemeTa/L10B (31 1)



OneMeHThI-HEMETauIbl B npupoae U B Ilepuoanueckoi cucreMe XxuMHuueckux 3iemeHToB (.M.
MenneneeBa.lIpocTsie BeliecTBa-HEMETaIbl, UX COCTaB, CTPOEHUE U CIIOCOOBI MostyueHus. Bogopoansie
Y KUCJIOPOJHBIE COEIUHEHUS HEMETAILIO

[Moarpynna kucimopona u e€ TUNUYHBIE NpeacTtaBuTen. OOIas XapakTepUCTUKA HEMETaUIOB
noarpynmsl kucnopona. Kucnopon u 030H. Kpyeoeopom kucnopooa é npupode.Cepa — TpeICTaBUTETb
VIA-rpynmel.  Amnotponusi  cepbl.  CpoiictBa 1 npumenenune. Cepoogopon.  Cynbhumsl.
Kucnoponconepxkauue coenunenus cepol (IV).Kucnopoaconepxaniue coenunenus cepol (VI).

[Moarpynna a3zora u e€ TuUNMuHble mnpencTaButenu. OOIIas XapakTEpUCTUKA DSJIEMEHTOB
MOArPYIIIbI a30Ta. A30T — mpeacTaBuTenb VA-rpynnbl. AMMuak. Coiv aMMOHMUS. Okcuppl azora.
AzotHas kuciora u e€¢ conu. ®ocdop u ero coequaenus. Kpyeosopom ghocgopa 6 npupoode

[Toarpynna yrnepoga. OOmas xapakTepuCcTHKa 3JE€MEHTOB MOATPYIIbI yriepoaa. YTiepojy —
npeacraButenb [VA-rpynnel. Amnorpornust yraepoja. AgncopOuus. Okcuabl yrieponaa. YrojibHas
kucnota u e€ conu. Kpemuuii u ero coenunenusi. Cunukamuasn npomvlulieHHOCHb.

Metasisbl (12 4)

OO0mue cBOWCTBa METAJUIOB. JJIEMEHTHI-METalIbl B MPUPOJIE U B IMEPUOIUYECKON CHCTEME.
OcobeHHOCTH CTpOeHHs WX aToMoB. Kpucrammmueckoe cCTpoeHHEe U (PHU3UKO-XMMHUYECKHE CBOWCTBA
METAIIJIOB. DIEKTPOXUMHUYECKHE MPOLECChl. DIEKTPOXUMHUUECKHUNA Pl HanpsbkeHUd MeTamuioB. CIUIaBbl.
[TonsiTe koppo3uu MetaiioB. Kopposus memannog u mepvl 60pb0bl C Hell.

MeTaibl TJIaBHBIX U MOOOYHBIX MOATpyM. Metamisl [A-Tpynmbl NepuoAUYECKOl CHCTEMBI U
oOpa3yemble UMU MIPOCThIe BemecTBa. Metamisl [IA-rpynmnel nepuoanyeckoil CUCTEMbI U MX Ba)KHEHIIHE
coenureHus. XKEcTkocTs BoAbl. Ponbv memannos I[A-epynnvl 6 npupode. ATIOMUHUIM U €TO COCTUHEHUS.
Kene3zo — mpencraBuTeNb METANIOB TOOOUHBIX MOATPYMIL. BaxkHele coeMHeHns Kele3a.

OO0urue cBegeHNsi 00 OPraHMYECKUX coeTMHEeHUAX (8 )

YrneBonopoasl. Bo3HUKHOBEHHE M Pa3BUTHUE OPraHUYECKOW XUMHH — XUMHH COEIMHEHUHN
yriepona. Kimaccudukammst 1 HOMEHKIAaTypa yriieBoaopoaoB. IlpenensHbie yrieBogOpOAbl — alKaHBI.
HenpenenbHble yrieBogopoasl — alikeHbl. HempeaenbHble yrieBoaopoabl — aikuHbL. [lpuponnbie

MCTOYHUKHU YTJIEBOJOPOJIOB

Kucnoponconepkamue opraHudeckue coeauHeHus. Kuciopoacoaepkamue OpraHUYECKUe
coenuHeHus. Cnuptbl. KapOOHOBBIE KMCITOTHI

bronornueckn BaXKHBIE OPraHUYECKUE COEAMHEHHA. DBHONOrMuYeckM BaXKHbIE COCAVHEHMS —
JKUPBL, yraeBoasl. benku.

Yenosek B Mupe BenlecTB. BemecTBa, BpeJHbIE Ul 310POBbs YEJIOBEKA U OKPY>KAIOLIEH CPEB.
[Honumepsl. MuHepanbHble YI0OpEHHsI Ha BallleM Y4acTKe.



Ilsianupyemble pe3yJibTaThl OCBOCHUS Y4eOHOI0 MpeaAMeTa B Kypce XuMum. 8-9 kiacc
IIpenmeTHbIe pe3yJIbTaThI
1. B mo3HaBaTenbHOM cdepe:
- JaBaTh ONPEJCJICHUS M3YYEHHBIX MOHATUM: BEIIECTBO (XMMMUYECKHUH JIEMEHT, aTOM, MOH, MOJEKYJa,
KpUCTA/NINYECKasi peIIeTKa, BELIECTBO, IPOCTbIE M CIIOXKHBIE BEIIEeCTBA, XUMHUYecKkas (opmyia,
OTHOCHUTEJIbHAsl aTOMHAasl Macca, OTHOCUTENIbHAs MOJIEKYJIIpHAs Macca, BaJ€HTHOCTb, OKCUIbI, KUCIIOTHI,
OCHOBAHHUS, COJIM, aM(OTEpHOCTb, MHIMKATOpP, MEPHOAUUYECKUI 3aKOH, IEpUOANYECKas CHCTeMa,
nepuoauyeckas TabiauLa, U30TOIbl, XUMUYECKasl CBSI3b, HJIEKTPOOTPHULIATENILHOCTD, CTENIEHb OKUCIICHUS,
AJIEKTPOJINT); XUMHUYECKass peakuus (XMMUYECKOE YypaBHEHUE, TEHETHYECKas CBsI3b, OKHCIICHHE,
BOCCTaHOBJIEHUE, 3JIEKTPOJUTHYECKAs TUCCOLMALIUSA, CKOPOCTh XUMHUYECKON PEeaKlinn);
- (hopmynmpoBath nepuonuueckuii 3akon JI.M1.MeneneeBa u pacKpbeIBaTh €ro CMBICT,
- ONMCHIBaTh JIEMOHCTPALMOHHBIE U CAMOCTOSTENBHO MPOBEJIECHHBIE SKCIEPHUMEHTHI, UCHOIb3Yys JUIs
ATOr'0 €CTECTBEHHBIN (PYCCKHI, POJIHON) A3bIK U SI3bIK XUMHUU;
- ONKCHIBaTh M Pa3jIM4yaTh H3YyYEHHbIE KJIACCHl HEOPraHMYECKUX COEAMHEHWH, IPOCTbIE U CIIO0XKHBIE
BELIECTBA, XUMUUECKHE PEAKIUY;
- KJITacCU()UIUPOBATh N3Y4YE€HHbIE OOBEKTHI U SBJICHUS;
- Ha0moJgaTh JIEMOHCTPUPYEMBIE M CAaMOCTOSITEIIEHO IIPOBOAMMEIE OTBITH, XWMHYECKHE PEaKIINH,
IPOTEKAoIUe B IPUPOJIE U B OBITY;
- Jle7aThb BBIBOJBI M YMO3AK/IIOYEHHUS W3 HaOJIOJEHUN, WM3YYEHHBIX XHMHUYECKUX 3aKOHOMEPHOCTEH,
IPOTHO3UPOBATh CBOMCTBA HEN3YUYEHHBIX BEILECTB [0 AHAJIOTUU CO CBOMCTBAMHU U3yUYCHHBIX;
- CTPYKTYpUpOBaTb M3y4YEHHBIH MaTepual M XUMHUYECKYI0 HH(OpMalLMIO, MOJYYEHHYI0 M3 APYTrux
UCTOYHUKOB,;
- MOJEIUPOBATh CTPOEHUE aTOMOB 3JIEMEHTOB IEPBOTO - TPETHETO MNEPUOA0B, CTPOCHHE MPOCTEHUIINX
MOJIEKY.
2. B 11eHHOCTHO-OpHUEHTAIIMOHHOH cepe:
- QHAJIM3UPOBATh U OLIEHUBATH IOCIEACTBUS IS OKPY)KAOLIEH cpellbl OBITOBOI M IMPOM3BOJICTBEHHOM
JESITEIbHOCTH YEJI0OBEKA, CBA3aHHOM C 1epepadOTKON BELIECTB;
- Pa3bACHATH Ha MNpuMepax (IPUBOAMTH NPUMEPHI, MOATBEPKIAIONIME) MaTepHaIbHOE EIUHCTBO U
B3aMMOCBS3b KOMIIOHEHTOB JKUBOI M HEXUBOU MPUPOBI M YEIOBEKa KaK BaXXHYIO YacCTh 3TOTO €/IMHCTBA;
- CTPOMUTD CBOE MIOBEJICHUE B COOTBETCTBHUHM C MPUHIIMIIAMU OEpEXHOr0 OTHOLICHUS K IPUPOJE.
3. B pynosBoii cdepe:
- IUTAaHUPOBATh U MPOBOJUTH XUMUYECKUNA IKCIIEPUMEHT;
- HCIOJb30BaTh BEIIECTBA B COOTBETCTBMM C MX IpEeIHAa3HAYEHUEM M CBOWCTBAMHU, ONUCAHHBIMU B
UHCTPYKILHUAX 110 IPUMEHEHHUIO.
4. B cdepe 6€30macHOCTH KU3HEACITEIIBHOCTHU

- OKa3blBaTh IEPBYIO MOMOIIb IPU OTPABICHMAX, OXKOTaxX U APYIMX TpaBMax, CBS3aHHBIX C
BElIeCTBaMHU U J1a00paTOPHBIM 000PYOBAHUEM.

MeTanpeameTHble pe3yJibTaThl

1. BnageHue yHHMBEpCalIbHBIMH E€CTECTBEHHO-HAYYHBIMHU CIOCOOAMM JI€ATENBHOCTH: HaOIIOJCHHE,
U3MEpEeHUe, OHKCIEPUMEHT, YydyeOHOe HcCcieloBaHue; IPUMEHEHHE OCHOBHBIX METOAOB IO3HAHUS
(cucTeMHO-MH(OPMALIMOHHBIN aHAJINU3, MOIETUPOBAHUE) ISl U3YUEHHS PAa3IMYHBIX CTOPOH OKPY KoL
NENCTBUTENBHOCTH;

2. WCTOJBh30BaHWE YHHBEPCAIBHBIX CHOCOOOB JIEATEIHFHOCTH MO PEHICHUIO0 MPOOJIEeM M OCHOBHBIX
UHTEJUIEKTYaJIbHbBIX oTepanuit: UCIIOJIb30BaHNe OCHOBHBIX MHTEJUIEKTYaIbHbBIX
onepanuii: GopMyTUpPOBaHUE THUIIOTE3, aHAIN3 W CHUHTE3, CpaBHEHHE, O0O0OIIEeHHME, CHUCTeMaTh3aIus,
BBISIBJICHHE IPUYNHHO-CJIEICTBEHHBIX CBA3€EH, IOMCK aHAJIOTOB;

3. yMEHHue reHepupOBaTh UICH U ONIPEIEISATh CPEICTBA, HEOOXOAMMEIE IS UX PeaTH3allny;

4. yMeHue OmpelensaTh LeIM W 3aJadyd JesTeIbHOCTH, BBIOMpATh CPEJCTBA pealu3alud LeTd U
NPUMEHSTh UX Ha MPAKTHKE,

5. HCHOJb30BaHUE PA3IMYHBIX HCTOYHUKOB IS MOTYYEHUS! XUMUYECKOH HH(pOpMAIIHH.

JInuHOCTHBIE pe3yJIbTaThl

1. B IIGHHOCTHO-OPUEHTALMOHHON c(epe - UyBCTBO TOPJOCTH 32 POCCHUICKYI0O XMMHYECKYIO HayKYy,

TYMaHU3M, OTHOUIEHHUE K TPYAY, LIeJIeyCTPEMIEHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA;



2. B TpyHoBOW c¢epe - TOTOBHOCTh K OCO3HaHHOMY BBIOOpPY JanbHeHIIeld o00pa30BaTEebHOM
TPAaeKTOPHUH;

3. B TO3HaBaTeNbHOW (KOTHUTHBHOM, WHTEJUIEKTYaJdbHOH) chepe —MOTHBAIMS YYEHUsS, YMEHHE
YIIPABIIATH CBOCH MMO3HABATEIBHOM JEATEIEHOCTHIO.

MeTtoanueckue mocoous:

v’ HacrosnpHast kaura yuutens «Xumus 8» / O. C. T'abpuensn, H. I1. BockoGoiinukosa, A. B.
Sumykosa.

v" KoHTpoibHbIe U TpoBepounble padoTel «Xumus 8» / O. C. I'abpuensn, I1.H. Bepéskun, A. A.
VYmakosa

v' Xumus. 8 knacc. [Toypounsle miansl o yueouuky O.C. I'abpuensna / ar. Cocr. B.I'. Jlenucosa.

— Bousrorpan: Yuurens, 2011.

Hacronpnas kaura yuurens «Xumus 9» / O. C. I'abpuensu, U. I'. Octpoymos, 2006.

[Toypounsie pazpabotku no xumun: 9 kinacc / 'opkosenko M.1O. — M: BAKO, 2010.

AN



HCpCHCKTI/IBHOC TEMATHUYCCKOC IJIaHNUPOBAHUE

8 kuacc (68 u)

Paznen

Yacel

Hcnonp3oBanue 000pynoBaHus
obpazoBaresibHOTO 1eHTpa «Touka pocta»

[Ipeamer u 3ana9u XuMUU

JIeMOHCTpaInOHHOE 000PYIOBaHHUE: IIITATUB
JICMOHCTPAIIMOHHBIA XMUMHUYECKH (0110pa,
CTEPIKHH, JIATIKU, MY(PTHI, KOJIbIIA),

KommiekT MepHBIX KOJIO Majoro oobema.
JenurenpHast Boponka, @apdopoBas cTymka ¢
nectukoM, Komrekt repmomerpos (0 — 100
C;0-360 C).

XHUMHUYECKHUE JJIEMEHTHI U BELIECTBA
B CBETE€ aTOMHO-MOJIEKYJIIPHOTO
YYEHHUS

XUMHYECKUE PEeaKIuu. 3aKOHBI
COXPAHEHUS MAaCChl U SHEPTUHU

JlemoHCcTpaliMoHHOE 000PYAOBAHUE: IITATHUB
JIEMOHCTPAIIMOHHBIA XUMHUYECKHUH (0oropa,
CTEpPKHH, JTAaNIKU, My(THI, KOIBIIA),

KoMruiekT MepHBIX K0JIO Malioro oobema.
HenurensbHast Boponka, @apdopoBas cTymnka ¢
nectukom, Kommiiekt repmomerpos (0 — 100
C; 0-360 C).

KOMIUIEKT XUMHUYECKIX PEAKTHBOB
[Mudposast (koMmbproTepHasi) 1adboparopus
(IIJT): JTabopaTopHbIe BeChl, HarpeBaTeIbHAS
IJINTKA, JlaT4uK TeMneparypsl TEPMONIAPHBIH,
CIIUPTOBKA,

MeTtons!l xumun

BeniectBa B okpy:xaroiieit Hac
npupoac U TCXHUKE

64

JlemoHCcTpanMoHHOE 000PYAOBAHUE: ITATHUB
JIEMOHCTPAIIMOHHBIA XUMHUYECKHUH (0ropa,
CTEpKHH, JIJALIKU, My(THI, KOJIbLIA),

KommuiekT MepHBIX K0JI0 Masioro oobema.
JenutenbHast BopoHKa, PaphopoBast CTyIKa ¢
nectukoMm, Kommuiekt Tepmometpos (0 — 100
C;0-360 C).

KoMmmiekT XuMHYecKuX peakTHBOB

[Mudposast (kommnbproTepHasi) 1adboparopus
(IIJT): JTabopaTopHbIe BeChl, HarpeBaTeIbHAS
IJIMTKA, CIUPTOBKA, Te€pMOPE3UCTOPHBIN
JATYMK TeMIIepaTypbl, JEKTPOILIIUTKA U3
KOMILJIEKTa KOMOMHHUPOBAaHHOH J1aOOpaTOpHOH
OaHu

[TonsTue o razax. Bo3ayx.
Kucnopon. I'openne

74

JleMoHCTpanMOHHOE 000pYI0OBaHHE: IITATUB
JIEMOHCTPAIlMOHHBII XUMHUYECKUi (omopa,




CTEPIKHH, JIATIKU, MY(PTHI, KOJIbIA),

KommiekT MepHBIX K010 Majoro oobema.
JenutensHast BopoHKa, PaphopoBast cTyIKa ¢
nectukom, Kommuiekt Tepmometpos (0 — 100
C; 0—-360 C). CriupToBKa.

KoMIutekT XuMH4IeCKnX peakTHBOB

OCHOBHBIE KJIaCChl HEOPraHU4eckux | 12 9 JleMoHCcTpanioHHOE 000PYAOBAaHUE: ITATUB

COCTUHEHUN JIEMOHCTpPAIIMOHHBIA XUMHUYECKHUH (0oropa,
CTEpPIKHHU, JIANTKH, My(THI, KOJbIIA),
KommiekT MepHBIX KOJIO Majoro oobema.
JenutensHast BopoHKa, PaphopoBast cTymka ¢
nectukoM, Kommiekt repmomerpos (0 — 100
C; 0—-360 C). CriupToBKa.
KoMIuIekT XuMHYeCKNX PeakTHBOB

Crpoenue atoma 34

[Iepnoanueckuil 3aK0H U 54

[Iepnoanueckas cucrema

XUMHUYECKUX 3jieMeHTOB [[. 1.

Menneneesa

Crpoenue BemecTsa 74

XUMHYECKUE PEAKIIUU B CBETE 84

AJIEKTPOHHOM TEOpUHU




HGpCHCKTI/IBHOG TEMATHUYCCKOC IJIaHNUPOBAHUE

9 kiacc (68 u)

Paznen

Yacel

Hcnonp3oBanue 000pynoBaHus
obpazoBaresbHOrO 1eHTpa «Touka pocTta»

Xumudueckue pC€aKnuu 1
3aKOHOMEPHOCTH X IIPOTCKAHUSA

JleMOHCTpalMOHHOE 000PYIOBaHHE: IIITATHB
JIEMOHCTPAIIMOHHBI XUMHUYECKUH (01opa,
CTEpIKHH, JIAIIKU, My(ThI, KOJIbLIA),
Kommiekt MepHBIX KOJIO Majoro oobema.
Kommnext Tepmomerpos (0 — 100 C; 0 — 360
O).

KoMIiekT XuMHYECKUX PeakTHBOB
[udposas (koMmmbroTepHas) 1abopaTopus
(IIJT): MarauTHas Memanka,
TepMope3uCcTOpHBIN JaATYUK TEMIIEPATyPHI,
MarHUTHas MelanKa, OaHs
KOMOMHHMpPOBaHHAs JlabopaTopHasi.

PactBopsl. Teopus
AJIEKTPOJINTUYECKON TUCCOLMALIUU

114g

JleMOHCTpaMOHHOE 000pYIOBaHHE: IITATHB
JEMOHCTPAIIMOHHBIA XUMHUUYECKHH (01opa,
CTEepXKHH, JTAalIKU, My(THI, KOJIIA),
KomMriekT MepHbIX K010 Majioro oobema.
KoMITIeKT XUMHYeCKUX PeakTUBOB
[udposas (koMmbroTepHAas) 1a00paTOPHs
(LIJT): Tepmope3ucTOpHBIN AATYUK
TEMIIEPaTyphl, MATHUTHAS METIaJIKa, OaHs
KOMOMHHMpOBaHHas JlabopaTopHas. JaTunk
AIEKTPOTIPOBOTHOCTH.

O6ma;1 XapaKTCPUCTHKA HEMCTAJIJIOB

34

Bonopoa — poxnaromuii Bony u
SHEPTUI0

JleMOHCTpalMOHHOE 000pyI0BaHKE: IITATHB
JI€MOHCTPAIlMOHHbBIM XHUMHUUYECKU# (omopa,
CTEPKHH, JTATIKH, MY(ThI, KOJIbIIA),
KomMriekT MepHbIX k010 Masioro oobema.
KomrmiekT XuMHYeCKnX peakTUBOB.
Hudposas (koMiproTepHas) 1adoparopust
(IJD): Jatuux pH

T"anoreHsl

JleMOHCTpallMOHHOE 000pyIOBaHKE: IITATHB
JIEMOHCTPAIIMOHHBIM XUMHUYECKU# (omopa,
CTEp>KHHU, JIAIIKU, My(ThI, KOJIbLIA),
KomriekT MepHbIX k0510 Manoro oobema.
KomriekT XuMHUYecKnX peakTHBOB.
Hudposas (koMiproTepHas) 1adbopatopust
(ILJT): JaT4wk IeKTPOIpPOBOTHOCTH,
MarHuTHas MeIaika.

[loarpynna xucnopoja u ee
TUIMYHBIE TPEACTaBUTEIN

74

[Toarpymnma a3ota v €e THIUYHBIE




MMpeaACTaBUTCIIN

[Moarpymnma yriepoaa 8 u JleMOHCTpanMoOHHOE 000pYIOBaHUE: IITATHB
JEMOHCTPALIMOHHBIA XUMHUUYECKHH (01opa,
CTEPKHH, JIANIKH, MY(THI, KOJIbIIA),
KomrmuiekT MepHBIX K0JIO Majioro oobema.
KoMITIeKT XUMHUYeCKUX PEaKTUBOB.

OO61ue cBoiicTBa METANIOB 44 Komnekuus "Metaisl 1 criaBbl”

MeTauiel TJIaBHBIX U TOOOYHBIX 8 u JleMOHCTpanMOHHOE 000PYIOBaHUE: IITATHB

MOATPYIIII JEMOHCTPALIMOHHbII XUMUYECKUH (01opa,
CTEPXKHH, JTAaNTKU, My(THI, KOJBIIA),
KomrmuiekT MepHBIX K0JIO Majoro oobema.
KoMITIeKT XUMHUYeCcKuX peaKTUBOB.
udposas (kommbroTepHas) 1abopaTopus
(ILUT): JaTumk naBiaeHUs, JaTYUK KUCIOpoa

YrneBoaopoibl Su4 Komnexuust "Hed1s 1 nmpoaykTh! ee
nepepaboTku"

Kucnoponaconepkamue opranudeckue | 2 4

COEIMHEHUS

buonorudecku BakHbIe 24

OpraHUYECKUEe COCTUHEHUS

UYenoBek B MUpPE BELLECTB 2y Hudposas (koMIbIOTEpHAst) JIAOOPATOPHUS

(IJD): Jatuux pH

Komnexuus "Ilnactmaccer" Komnekuus
"Munepanbubie ynoopenus", Komekius
"Bosnokna"
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