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HHOACHUTEJIBHAA 3AIIUCKA

PaGouas mporpamMma mo Xumuu Juisi o0y4aromiuxcs 8 KJIacCOB Ha YpOBHE OCHOBHOI'O OOLIEro
o0pa3oBaHus, MpeycMaTpUBaloias yriiyoJaéHHOe H3yueHHe, COCTaBlIeHa Ha ocHOBe TpeboBaHmil k
pe3ysibTaTaM OCBOEHHUS IPOrpaMM OCHOBHOIO 00Iero o0pa3oBaHUsi MO Y4eOHOMY MpeaMETy
«XuMmus» Ha YrIyOnEHHOM YpOBHE, NpPEACTaBICHHbIX B @DeneparbHOM TOCYJapCTBEHHOM
00pa3oBaTeIbHOM CTaHJapTe OCHOBHOTO 00IIero oOpa3oBaHMs, ¢ YYETOM paclpeneiaEHHbIX I10
KJlaccaM TPOBEPSIEMBbIX TpeOOBaHMII K pe3yabTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTEIbHOMI
pPOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHusl, U 3JIEMEHTOB COJECpXKaHUS, IMPEICTABICHHBIX B
YHuuBepcanbHOM Koaudukatope mo xumun(omaoopeH pemennem DYMO ot 12.04.2021 r. Ne 1/21),
U Ha OCHOBE XapaKTEPUCTUKH IUIAHUPYEMBIX PE3YJIbTATOB JyXOBHO-HPAaBCTBEHHOI'O DPa3BUTHS,
BOCIIUTAHUSI MW COLMaIM3aluM oOydaromuxcs, npeacraBieHHod B IlpumepHoit mnporpamme
Bocriutanus (ogoopena pemennem ®YMO ot 02.06.2020 r.). B mporpammMe oTpaskeHbI MOTO0KESHUS
Konuenuuu mnpenomaBaHusi yuyeOHOTO mpenMera «XUMHUS» B 00pa3oBaTEIbHBIX OpPraHU3AIMIX
Poccuiickoii @enepanuu, pealn3yonmx OCHOBHbBIE 00111€00pa30BaTEeIbHbBIE POTPAMMBI.

OBLIAA XAPAKTEPUCTHUKA YYEBHOTI'O ITIPEJIMETA «XUMMUSI»

Bxman yuebHoro mpeamera «XuMHs» B JTOCTHXKEHHUE IeJIed OCHOBHOTO 0OIIero oOpa3oBaHUS
00YCJIOBJIEH BO MHOT'OM 3HAYE€HUEM XMMHUYECKON HAyKH B NTO3HAHUH 3aKOHOB MIPUPO/IbI, B PA3BUTHH
MIPOU3BOIUTENBHBIX CHJI 001IecTBa, TexHomoruid XXI B. M3yuenue ydeOHOro mpeamera «XuMUS»
Ha YpOBHE OCHOBHOTO 0OIIEro 00pa3oBaHWs OPHUEHTHUPOBAHO HA OOIIEKYJIBTYPHYIO MOITOTOBKY,
HEOOXOUMYIO Ui BbIPaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, PA3BUTUS WHTEIICKTYaIbHBIX
CIIOCOOHOCTEH M MHTEPECOB MOJIPOCTKOB, Ha MPOJIOJKEHIE O0yUSHHUS HAa YPOBHE CPEHETO 00IIEero
obOpasoBaHwUs.

3HaHUsA, YCBOEHHBIE MPU HM3YUYCHUH Y4E€OHOTO MpeaMera «XUMHsS», CIyKaT OCHOBOM st
GbOpMUPOBAHUS MHPOBO33PEHHSI MOJIOJIOTO YENOBEKa, €ro IMpeACTaBIeHHl O MaTepHalbHOM
€IMHCTBE MHPA; BAXHYIO POJIb UTPAIOT (POpMUpYEeMble XUMHUEH MPEACTABICHUS O MPEBPAIICHHIX
SHEPTUH U BEIIECTB B IPUPOJIC, O MYTSIX PEIICHUs TT00aTbHBIX MPOOJIEeM yCTOMYUBOTO Pa3BUTHS —
CBIPBEBOM, JHEPreTUYECKOH, MPOJOBOJILCTBEHHOM MpoOieM, MpoOJeMbl  SKOJIOTHMUECKON
Oe3omacHOCTH, TpoOiieM 3apaBooxpaHeHus. KirodeBas poilb XHMHU BO  MHOKECTBE
VHHOBAIMOHHBIX TEXHOJOTMUXXI B., B TOM YHCIJIE€ U CBSI3aHHBIX C OXPAHOW 3J0POBbSI YETOBEKA,
CYIIIECTBEHHO MOBBICKJIA 3HAYUMOCTh M BOCTPEOOBAHHOCTh XUMUYECKOTO 00pa30BaHUsI.

Xumuaeckoe 00pa3oBaHUE B CTPYKTYpe OCHOBHOT'O 001Iero 00pa3oBaHUs sIBISETCS 0A30BBIM IO
OTHOIICHHIO K CHCTeME OOIIEro XMMHUYECKOTo oOpasoBanus. [103TOMy Ha COOTBETCTBYIOIIEM €My
YPOBHE OHO peaju3yeT MPHUCYIIUE OOIIeMy XHMHUYECKOMY OOpa30BaHMUIO KIIOUEBHIE IIEHHOCTH,
KOTOpBIE€ OTPAXkKAIOT rOCYAapCTBEHHBIE, O0IIIECTBEHHbIE M HHIMBUyaIbHbIe TOTPEOHOCTH.

Nzyuenne ydeOHOro mpeamera «Xumus»: 1) cmocoOCTByeT peaau3alvd BO3MOXKHOCTEH s
camopa3BUTUS U (POPMHUPOBAHUS KYIBTYPHI JIMYHOCTH MOJAPOCTKOB, UX OOIIeH U QPyHKIIMOHATBHON
TPAaMOTHOCTH; 2) BHOCHT BKJaJ B (POPMHUpPOBAaHWE MBIIUICHUS W TBOPUYECKHUX CIOCOOHOCTEH
MOJIPOCTKOB, HABBIKOB HX CaMOCTOSITENIbHON Y4eOHOW MNeATeIbHOCTH, IKCIEPUMEHTATbHBIX U
HCCJIEIOBATEIbCKUX yYMEHHH, HEOOXOJMMMBIX KaK B TIOBCEIHEBHOW JKM3HHM, TaK W B
npo(ecCHOHANFHOM  IEeATEeIHHOCTH; 3) 3HAKOMUT CO CHEHU(PHUKONM HAYYHOTO MBIIUICHUS,
3aKJIaJIbIBAET OCHOBBI MPEICTABICHUM O €IMHCTBE MPUPOILI M YEIIOBEKA, SBISETCS KIHOUYEBBIM
TanmoM B (OPMHUPOBAHHHM €CTECTBEHHO-HAYYHOW TPaMOTHOCTH TMOJIPOCTKOB; 4) CIOCOOCTBYET
(GOpPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHWS K €CTECTBEHHO-HAYYHBIM 3HAaHUSIM, K TPHPOAE, K
YeNIOBEKY, BHOCUT CBOW BKJIAJ] B DKOJIOTUYECKOE 00pa30BaHUE MOJPOCTKOB.

Ha3BanHbie HampaBiieHHss B OOYYEeHUM XHMHH OOCCTICUMBAIOTCA CHENU(PUKON COIaepiKaHms
MpeAMeTa, KOTOPBIM SBISETCA MENarorMyeckd aJanTHUPOBAHHBIM OTPAKEHUEM OIPEACIEHHOTO
JTamna pa3BUTHSI XUMHUH.

VYrayOnéHHbIi Kypc XMMHUU OCHOBHOH IIKOJIBI OPUEHTHPOBAaH Ha OCBOCHHME OOYYarOIIMMUCS
CHUCTEMBbI MIEPBOHAYAIIBHBIX MMOHATUA XUMHUH, OCHOB HEOPTAHMYECKOW XMMHH, OCHOBOMOJIATAFOIIUX
MPEJICTaBICHUIA 00IIEH XUMUU U OTACIBHBIX 3HAYNMBIX MMOHSATHI OPraHUIeCKOW XHUMHUH.



CrpykTypa conepxaHus mnpeamera cpopMHpoBaHAa Ha OCHOBE CHUCTEMHOrO IMOJXOAa K €ro
n3ydeHno. CoaepkaHue CIaraeTcs U3 CUCTEMBI NOHATHH O XUMHUYECKOM JJIEMEHTE M BEILECTBE U
CHUCTEMBl TMOHATHA O XUMHYecKOW peakiuu. OOGe 3TH CHCTEMBl OpPraHW30BaHBI 10 MPUHIUITY
IIOCJIEZ0BATENBHOIO PA3BUTHsI 3HAHUN HA OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:
aTOMHO-MOJIEKYJISIPHOM TEOPUM KaK OCHOBBI BCETO €CTECTBO3HAHMUs, Ilepnoaunyeckoro 3akona . U.
MenzeneeBa Kak OCHOBHOI'O 3aKOHa XMMHHM, YYEHHMS O CTPOECHUHM aTOMa M XUMHYECKOM CBSI3H,
NpEJCTAaBICHUNA 00 DSJIEKTPOIMTHUECKONW IMCCOIMALMN BELIECTB B PACTBOPAX, O XUMHUYECKOU
KMHETUKE M TEPMOAMHAMHUKE. B OCHOBY TEOpPETMYECKHMX 3HAHMM IIOJIOKEHBI SMIIMPUYECKU
HOJy4eHHbIe (akThl. TeopeTuyeckre 3HaHUs Pa3BUBAIOTCS IOCIEJOBATEIBHO OT OJHOIO YPOBHS K
IpyroMmy M OOECIEeYMBAIOT YYEHHKAM BO3MOXKHOCTh OOBACHSATH W NPOTHO3MPOBATH CBOWCTBA,
CTpOEHHUE U 00JaCTH MPAKTUUECKOT0 IPUMEHEHHSI H3y4aeMbIX BELIECTB.

OcBoeHHEe coaepkaHusi Kypca IMPOUCXOIUT C MPUBICYEHHEM 3HAHUN W3 paHEe H3YyUYEHHBIX
yueOHbIX mpenMmeToB: «Oxkpyxawoomuil mup», «buonorus», «®Puszuka», «MaremaTHkay,
«["eorpadusy, «Texnomorus», «cropus».

HEJN U3YYEHUSA YYEBHOTI'O IPEJJMETA «XUMMUS»

Pabouass mporpaMma OCHOBHOTO 00IIero oOpa3oBaHus MO HpeaMeTy «Xumus» (yriryOa&HHBIH
YPOBEHb) OpHEHTHpPOBaHAa Ha COXpaHeHHe (YHIAMEHTAJIBHOIO XapakTepa 00pa3oBaHMS,
cnenupuKd yaeOHOro mpeaMeTa M 00ecredeHrne YCIEIHOTO OOYYCHHS Ha CIEAYIONMEM YpPOBHE
oOpa3oBanus. B paGoueil nporpaMme peanzyercs pa3BUBaroOILas U MpaKkTHUECKasi HAIIPABIEHHOCTb
oOyuennst xumuu, auddepennmanus oOyueHHs, BKIIOYAOMas NPOPMIBHYI0 TOATOTOBKY
o0yyaroIuxcsi W MOCIEeAYyIOIlee CaMOOIpe/eseHue B BbIOOpe HampaBieHUs OO0ydyeHHs B
npOodUIBHBIX Kaccax.

VYray6néHHoe u3yuyeHHe XUMHM CIIOCOOCTBYET pealu3aluu 334ad  NpodecCHOHANbHOM
OpHEHTAIMK U HaIpaBJIEHO Ha MPEAOCTaBICHUE BO3MOXHOCTU KaKJOMY 0OydarouemMycs NposiBUTh
CBOM MHTEJJIEKTYaJIbHbl€ W TBOPYECKHE CIOCOOHOCTH IpPH M3YYEHHU Y4eOHOro Ipeamera,
HeoOXO0UMBbIE JJIsl MPOIOJKEHUST 00pa30BaHus U JalbHEWIIEH TpYJAOBOM eATeNbHOCTH B cepax,
onpenenéHHplx CTparerneil Hay4HO-TEXHOJIOTHYECKOTo pa3BuThs Poccuiickoit denepanun.

OOpazoBarenbHble (QYHKIMM TpeaMeTa «XUMHUS», H3yd4aeMoro Ha YriyOJ€HHOM YpOBHE,
peanu3yroTcs B Ipolecce (HOpMUPOBAHMsS 3HAHUI OCHOB XHMMHUYECKOM HaykW Kak oO01acTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, HAYYHOM OCHOBBI HIMPOKOT'O CIIEKTPa COBPEMEHHBIX TEXHOJOTHM,
00J1aCTH MPAaKTUYECKOH AEATENIbHOCTH YelloBeKa M OJTHOIO U3 KOMIIOHEHTOB MHMPOBOH KYJIbTYpBHI.
3amaya mpeaMeTa COCTOMT HE TOJbKO B (OPMUPOBAHUU CHCTEMbl XMMMUYECKHUX 3HAHUA —
BOXHEHIINX (PaKTOB, MOHATHUH, 3aKOHOB M TEOPETUYECKUX MOJOXKEHUH, JTOCTYNHBIX 0000IIeHUI
MHUPOBO33PEHYECKOT0 XapakTepa, fA3blka Haykd, HO W B MNPUOOLICHHMM K HaydyHbIM METOJam
MO3HAHUS MPU U3YyYEHUHU BEUIECTB U XMMUYECKUX PEaKLUi, a Takke B (GOPMUPOBAHUM U PA3BUTUU
MO3HABATEJIbHBIX YMEHUH U CIIOCOOOB AESITEIbHOCTA U UX MPUMEHEHUH B yueOHO-TI03HABATEIbHOM
U y4eOHO-UCCIIeI0BaTeIbCKONW JESITEeIbHOCTH, OCBOCHHEM IpaBWJl 0e30MacHOro oOpallieHus ¢
BEIIECTBAMH B TMOBCEIHEBHOW >ku3HU. OOydeHHWE YMEHUIO YYUTHCA M TPOJOJDKATH CBOE
00pa3oBaHNE CaMOCTOSATEIBHO CTAHOBUTCS OHOM U3 BaXXHEUIINX (QYHKIUI y4eOHOro nmpeamMeTa.

[lenn u3ydyeHus npeaMera B IPOrpaMMe OTPa)XKarOT COBPEMEHHBIE IMPUOPHUTETHI B CHUCTEME
OCHOBHOT0 0011ero o0pa3oBaHMs: HANpPaBICHHOCTh OOYyYEHHUS Ha pPa3BUTHE U CaMOpPa3BUTHE
JUYHOCTH, (popMHUpOBaHHE €€ UHTEIJIEKTa U 00ILel KyJIbTYpHbI.

Ienu n3yuenus: yueOHoOro npenmera «XuUMHsS» B 8 Kilacce Ha yriIyOJEHHOM YpOBHE COCTOST B
CJIEIYIOIIEM:

o @DopMHpOBaHHE MHTEIUIEKTYAJIbHO pPAa3BUTOM JHMYHOCTH, TOTOBOH K camMo00pa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHATHIO pEIIeHUH, CHOCOOHOM aJanTUpOBaThCs K
OBICTPOMEHSIOIINUMCS YCIIOBUSM JKU3HHU;

e (opmMupoBaHUE CUCTEMbl XUMUYECKUX 3HAHUN KaK KOMIIOHEHTa €CTECTBEHHO-HAay4YHOI KapTUHBI
MHpa, KaKk OCHOBBI JUIsl TOHUMaHHUS XHMUYECKOW CTOPOHBI SIBJIEHUI OKPYKAIOLIETO MUDA;
OCBOEHUE SI3bIKA HAYKH;

e TMPUOOIIEHWE YyYaIlUXCS K CaMOCTOSITENILHOM TO3HABaTENbHOM U HCCIIEOBATEIHCKOM
NeSITeNbHOCTH, K HAay4YHbIM METOJaM IO3HaHUs, (OPMHPOBAHHWE MOTHUBALMM M Ppa3BUTHE
CIOCOOHOCTEH K 3YUYEHUIO XUMUH;



¢dbopmupoBanue o0mIel (HYHKIIMOHATLHOW U €CTeCTBEHHO-HAYYHON TIPaMOTHOCTH, B TOM YHUCIIE
YMEHUH OOBSCHATh M OIICHUBATh SIBJICHUS OKPYXKAIOMIETO MHUpA, UCIONb3ys 3HAHWUS W OIIBIT,
MOJIyYEHHBIC MPU W3YYCHHH XUMUH, TMPUMEHSATh UX TPU PEIICHUU MPOoOJIeM B MOBCEIHEBHOU
KHU3HH U TPYJOBOH JIEATEILHOCTH;

pa3BuTHE Y 00yUarOMMXCs HHTEpPEca K H3yYCHHUI0O XUMHUH U cpepam e TeIIbHOCTH, CBI3aHHBIM C
XMMHUEH, MOTHBAIMS K OCO3HAHHOMY BBIOOPY COOTBETCTBYIONIETO MPOMUIIS M HANPaBICHHOCTH
JanpHerero ooy4eHus;

OCO3HAaHHME IICHHOCTM XUMHUYCCKHMX 3HAHMW B OKM3HM 4YEJOBEKA;, TIOBBINICHHE YPOBHS
9KOJIOTUYECKON KYIBTYphl, HEMPUATHE ICHCTBUH, MPUHOCSIINX BpPEA OKPYKAIOLICH cpene |
3710pOBBIO JIFOJIEH;

npuoOpeTeHne OOYYaIONIMMHUCS OIbITa CAMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KIFOUYECBBIX
KOMITETEHITHH ), HEOOXOIMMBIX JIJISl PA3IIUYHBIX BUJIOB JICATEIHHOCTH.

MECTO YYEBHOI'O ITIPEJMETA «XUMMUS» B YHEBHOM IIJIAHE

B cucreme ocHOBHOTro 00111€T0 00pa30BaHUs XUMUS SABIISETCS 0053aTEIbHBIM YUEOHBIM IPEIMETOM,
KOTOPbIII BXOAMT B COCTaB MpeAMETHOW obnactu «EcTeCTBEHHO-HAayuHbIE —IPEIMETHI».
Y4eOHBIM TIIAHOM Ha M3y4YCHHE XMMUHU Ha YIiyOJIEHHOM YpOBHE B 8 Kilacce MOXKET OBITh OTBEJCHO
o 102 u (3 u B Hexento) wiu 136 4 (4 4 B HEAENMI0), T.€. 2 4 B HEACIHIO 332 CYET 00s13aTEIbHON YacTh
OOIT OO0 u 1—2 4 3a cuér wactu OOIT OO0, popmupyemoii yuacTHUKaMu 00pa30BaATEIbHBIX
OTHOLLIEHHUH.

COJAEP)KAHUE YYEBHOI'O ITPEJIMETA

IlepBoHayajibHbIe XUMHYeCKHe NMOHATHA XuMmusi — 6adCHAS 001acmb ecmecmeo3HaAHUs U
npakmuyeckou — OesamenvHocmu — uenogeka. Ilpeomem  xumuu. Ponb  Xumuu 8  JHCUSHU
yenosexa. Kpatkue cBeneHusi 00 UCTOPUM BOSHUKHOBEHUS M Pa3BUTH XUMHUH. XUMHS B CHCTEME
Hayk. Tena u BemecTBa. Pu3nyeckue U XMMUYECKHE CBOMCTBA BEIIECTB. ArperaTHble COCTOSTHUS
BemiecTB. [IoHATHE O TEOPETHYECKHUX U IMITUPUIECKUX METO/IaX IMO3HAHMS B €CTECTBEHHBIX HAyKaXx.
[IpencraBiaeHus 0 HayyHOM IO3HAHMM HA SMIMPHYECKOM YpOBHE: HAOIIOJCHHE, HU3MEpEHHE,
AKCIEPUMEHT, MOJEIMPOBAHUE, BBIYHUCICHHE, HAa TEOPETUYECKOM YPOBHE: HaydHble (DAKTHI,
npobiema, TUIoTe3a, TeopHs, 3aKOH. SI3bIK XUMHMU. VICTOYHMKM XMMHYECKOH HH(pOpMAIHH.
[TonsiTue o MeTogax paboThl ¢ XMMUYECKUMU BenlecTBaMu. O00py10BaHUE IKOIBHOW XMMHUECKOM
nabopatopun. IIpaBuna  Ge3omacHoro oOpalleHHss C  BelleCTBAaMH U JIaOOpPaTOPHBIM
o0opynoBanueM. Yuctele BeniecTBa U cMecu. [Ipupoanbie cMecu: BO3yX, NPUPOAHBIN ra3, He(Th,
IPUPOIHBIE BOABI, TOPHBIE MTOPOABI U MUHEpabl. [IoHsATHE 0 TOMOT€HHBIX U T€TEPOreHHBIX CMECSX.
Crnoco0wI pazneneHust cmeceid. O4nCTKa BEIECTB.

JleMoHCTpan U

1. JTabopaTopHOe 000pyI0BaHUE.

2. PaznuuHble BUIbI XUMUYECKON TOCY/IBI.

3. OGpa3Iibl BEMIECTB.

4. Crioco0b! pazaeneHus cMmecei (puIbTpoBaHue, BhIapUBaHUE, AUCTUIUIALMS, XpoMaTorpadus).

JlaGopaTopHble H MpaKkTH4ecKue padoThl
JlabopamopHule onvimvi
1. U3ydeHue u onvcanue GU3NYECKUX CBOMCTB 00Pa3I[0B HEOPraHMUECKHUX BEIIECTB.

2. VI3yuyeHue cioco0oB pa3jiesieHus cMecel (C TOMOIIbI0 MarHuTa).

IIpakmuueckue pabomoi

Ne 1. IIpaBuna pa®oTsl B 1a00paTOpUH U MPUEMBI OOpaILIEHUs ¢ 1a00paTOpPHBIM 000PYIOBAHUEM.
No 2. Paznenenne cMmeceit (Ha mpuMepe OYUCTKH MTOBAPEHHOM COJIN).

Bewecmea u xumuueckue peakyuu. ATOMBI U MOJEKYJbl. XUMUYECKHE 1EMEHThl. CHMBOJIBI
XUMHUYECKHX 3yieMeHTOB. [IpocThle M cioXkHbIe BeliecTBa. Meramisl U HeMmeTaibl. BemiecTBa
MOJICKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTpOeHHs. XuMmuyeckas ¢opmyna. BameHTHOCTH aTomoB
XMMHYECKHX DJIEMEHTOB. 3aKOH IIOCTOSIHCTBAa cocTaBa BeulecTB. OrmpeneneHue BaJCHTHOCTU
3JIEMEHTOB 110 (hopMysaM OMHAPHBIX COEAMHEHHH U cocTaBieHue (GpopMyn OMHAPHBIX COCTUHEHUH
[0 BAJIEHTHOCTH 3JIeMeHTOB. OTHOcuTenbHas aToMHass Macca. OTHOCHUTENIbHAas MOJEKYJsIpHas



Macca. MaccoBasg J0Ji1 XUMHUYECKOIO JJIEMEHTAa B COEAMHEHHHM. HaxokJeHuwe mpocTenien
dbopMyIbl BelIECTBAa M0 MACCOBBIM A0JsAM 31eMeHTOB. KomnuectBo BemiectBa. Mosb. MonspHas
Macca. B3auMoCBsI3b KOJIMUYECTBA, MACChl M 4YMCa CTPYKTYPHBIX €IUHMI] BemecTBa. Pacuérel mo
dbopMynaM XUMHUYECKHX COeAUMHEeHM. MorsipHas Macca cMecd BeliecTB. MoubHast J0Js
XUMHUYECKOTO JJIEMEHTa B COeIMHEHWH. HaxokneHwe mpocreimein (opmynsl BemecTsa
IIOMOJIBHBIM JIOJISIM 3JIEMEHTOB. DU3nyeckne U XMMUYECKUE SIBJICHUS. XMMHUUYECKash peakuus U e€
IPU3HAKU. YCIOBHUS NPOTEKaHUS XMMHUYECKMX pEaKlIHi. 3aKOH COXpPaHEHMsI MaccChl BEIIECTB.
ATtomHO-MouiekyssipHasi Teopusi. JKu3Hb u aestensbHocTh M. B. JloMoHocoBa. Xumuueckue
ypaBHEHUA. THUIBI XUMHUYECKUX pEaKIMi (COeNMHEHHUs, pPa3lIOXKEHHs, 3aMelIeHUs, OOMeHa).
Pacuérbl 10 XMMHUYECKUM YPaBHEHUSM.

OKcnepumenmanvrHoe uzydenue ewecms u Ae61eHull. 3HAKOMCTBO C XHMMHUYECKOW IOCYIOH, C
npaBUiIaMyd paboTHl B J1a0OpaTopuu U MpUEMaMu OOpalieHus ¢ J1abopaTOPHBIM 000pYIOBaHUEM;
U3YyYEHUE U ONucaHue (PU3MUECKUX CBOMCTB 0OPa3I[0B HEOPTaHWYECKUX BEIIECTB — METAJIOB U
HEMETaJJIOB; HaOmoneHne ¢u3ndeckux (IJIaBlieHHE BOCKA, TasHHE JIbJa, pacTUpaHUE caxapa B
CTYIIKe, KUIMIEHNWE U KOHJEHCAIUSI BOJbl) U XMMHUUYECKUX (TOPEHHE CBEYHU, MPOKATMBAHHE MEIHOMN
IIPOBOJIOKH, B3aUMOJIEHCTBUE COJbI WM MEJla C COJIIHOM KUCJIOTOM) SIBICHUH; O3HAKOMJIEHUE C
oOpa3liaMu BeIIeCTB KOJIWYECTBOM | MOJb; HAONMIOJIEHHWE U ONUCAaHUE NPU3HAKOB MPOTEKAHUS
XUMHUUYECKHUX peakuuil (pa3ilockeHne caxapa, B3auMOJEHCTBHE CEPHOM KUCIIOTHI C XJIOPUAOM Oapus,
nonyueHue U paznoxenue ruapokcuna menu (II) mpu HarpeBaHuM, B3aMMOJCICTBHE XKele3a C
pactBopom conmu meau (I1)); m3yuenme cmocoOOB paszzeneHus cMeceld (C MOMOIIBI0 MarHuTa,
bunbTpoBaHMe, BhIMApUBAHUE, TUCTHIUIAIMS, XpoMaTtorpadus), MpoBeIeHue OYUCTKH MOBAPEHHOM
COJIH; HaOJIIOJICHHE M ONMCAHUE ONBITOB, WILTFOCTPUPYIOIINX 3aKOH COXPAHEHHUST MACCHI.

JdeMmoHcTpamun
1. ®usnveckue siBeHUs (pacTUpaHUE caxapa B CTYIIKE, KUTIEHUE U KOHJIEHCAIMS BOJBI U T. 1.).

2. XuMudeckue siBIeHus (pa3liokeHre caxapa, B3auMoJICHCTBHUE JKeJie3a C Cepoii, B3aUMOJeCTBHE
CEpHOI KUCIIOTHI C XJIOPUAOM Oapusi, ToydeHue u pasnoxkenue ruapokcuna meau(ll),
B3aMMOJIeiicTBHE kKene3a ¢ pactBopoM conu meau(ll), B3aumopaelicTBre COIbI UK Mella C COISTHOU
KHCIJIOTOM).

3. O0pa31ibl BemecTB KOJTHMYECTBOM 1 MOJIb.

4. OnBITHI, WIUTIOCTPUPYIOIINE 3aKOH COXPAHEHUS MACCHI.

JlabopaTopHble U NpaKTHYeCKHe PadoThl

Jlabopamopnvie onvimol
1. O3nakomMieHue ¢ oOpa3iamMu IPOCThIX (METAIJIOB U HEMETAIIJIOB) U CIIOKHBIX BEIIECTB.

2. Habnmonenue ¢puznueckux (IIaBjleHUE BOCKA, TassHUE JIbJ1a) U XUMUYECKUX (TOpEHUE CBEYH,
MPOKATMBaHUE MEIHOM MPOBOJIOKH) SBICHUH.

3. HaGnronenue u onrcanne Npu3HAKOB MPOTEKAHUS XUMUYECKUX PEAKIIUNA Pa3HBIX TUIIOB.

4. HaGnroieHre U ONMCAaHUE OMBITOB, WILTIOCTPUPYIOIINX 3aKOH COXPaHEHUS MacChI.

5. O3HaKOMJIEHHE C MOJIEISIMU ATOMOB U MOJIEKYII.

Boeruncienus
— OTHOCHUTEIBHOW MOJIEKYJISIPHOM MAacChl BEIIECTB, MOJIIPHOW MaccChl, MacChl BEIIECTB U
KOJIMYECTBA BEIIECTBA;

— MacCOBOM JJOJIM XUMHUYECKOTO 3JIEMEHTA M0 PopMyJie COeAMHEHMUS,

— npocTeiinei popmyIbl BEecTBa Mo MaCCOBBIM UM MOJBHBIM JIOJISIM DJIEMEHTOB;

— I10 YpaBHEHUSIM XUMUYECKOW peaKkuu: KOJIMYECTBA BEIIECTBA, MACChI 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE PEAr€HTOB WM MPOJAYKTOB PEAKIINHU

BasxuHeiilue npeacraBuTe/ i HEOPraHNYeCKUX BellecTB

Ilpeocmasnenus o eazax. Bo3gyx — cmech ra3oB. CoctaB Bo3ayxa. [loHsTHe o razax. 3akoH
ABorasipo. Momspubiii 00bEM razoB. OTHOcUTENbHas IUIOTHOCTh Ta3oB. OmpeseneHue
OTHOCHUTEIIEHOM MOJIEKYJISIPHOM MaccChl Ta3000pa3HOTO BEIIECTBA MO WM3BECTHONH OTHOCHUTEIHHOMN
mI0THOCTH. OOBEMHBIE OTHOIIICHUSI Ta30B MPU XUMHUYECKUX PEAKITUIX.

Kucnopoo — snemeHT U nipoctoe BemiecTBo. HaxoxxaeHue Kuciaopoaa B npupojie, Gpu3ndeckue u
XUMHUYECKHE CBOWCTBA (peakuu ropeHus U okucienus). [Iporeccsl okucaeHus B )KUBOM MPHUPOJIE.
Oxcunel. Ilpumenenune xkuciopoga. CrnocoObl MONMy4YeHHS KHUCIOpoJa B Ja0OpaTopuul U
npomeinuieHHOCTH. [lonstTne o kartanuzatope. KpyroBopor kucinopoma B mnpupone. O30H —



aI0TponHas MoauduKaius kuciaopoga. O30HOBBIN CIIOM, €ro 3HaYEHUE ISl )KUBBIX OPraHU3MOB.
Pa3pymenne 030HOBOIO €i104.

TernnoBoit  3ddekr XUMHUYECKOH peakiuu, TEPMOXMMHUYECKHME YpaBHEHUS, DJK30- U
SHAOTEPMHUUECKHE peakuuu. Tomuuso. Mcmosnb3oBaHMe yIvisi M MeTaHa B KadyecTBE TOIUIMBA.
3arpsizHenue Bosayxa. [lonarue o mapHukoBoM 3¢ exre.

JdemoHcTpauuu
1. KauecTBeHHOE olpeesieHUue KUCI0poa Py MOMOILH TIICIOLIEH JIYUUHKH.

2. KonnuecTBeHHOE ONpEEIIEHNE COAEPKaHU KUCIOPOJa B BO3AYXE.

3. [Tonyyenue, coOupaHue U U3y4eHHE CBOMCTB KUCIOPOA.

4. HabnroneHre B3aMMOJEMCTBYS BEILIECTB C KUCIOPOJOM U YCIOBUI BOSHUKHOBEHUS U
IIPEKPALLECHUS TOPEHUS.

JlabopaTopHble U IpaKTHYeCKHe PadoThl

Jlabopamopnwiii onvim

1. O3nakomiieHHE ¢ 0Opa3liaMu OKCHJIOB U ONMCAHUE MX CBOWCTB.

IIpaxmuueckas paboma

Ne 3. Tlony4yenue u coOupaHue KHCIOPOIa, U3YICHUE €T0 CBOWCTB.

Beruncienus
— 00BEMa, KOTMYECTBA BEUIECTBA T'a3a IO U3BECTHOMY €r0 KOJIMYECTBY BEIIECTBA, 00BEMY;
— OTHOCHUTEJIbHOM INIOTHOCTHU Ta30B;
— OTHOCHUTEJBbHOW MOJIEKYJISIPHOW MAacChl ra3a 1o U3BECTHOW OTHOCUTEIIBHOM MIIOTHOCTH;
— 00BEMOB T'a30B 0 YPABHEHUIO XUMUYECKOM PEaKIny;
— I10 YpaBHEHUSIM XUMUYECKOW PEaKIMH: KOJIMYECTBA BEILIECTBA, 00bEMA, MACChl 110 U3BECTHOMY
KOJIMUECTBY BEIECTBA, 00bEMY, Macce pPeareHTOB UJIH MPOIYKTOB PEaKluu

Booopoo — snemeHT u npocroe BemecTBo. Haxoxnenue Bogopoja B npupoje, pu3ndeckue u
XUMHUYECKHE CBOICTBa, MPHUMEHEHHE, CIocoObl MoiydeHus. lloHATHE O KHUCIOTaX U COJSIX.
Hcnonp3oBaHre BOJOPOA B KAU€CTBE TOILJIMBA.
JeMoHcTpanuun
1. [Tonyuenue, coOupanue u pacrmo3HaBaHHUE BOJIOPOIA.
2. I'openue Bogopona.
3. B3aumogeiictBue Bogopoa ¢ okcujiom meau(1l).

JlabopaTopHble U IpaKTHYeCKHe PadoThl

Jlabopamopnwiii onvim

B3aumonencTBue KucioT ¢ MeTallaMu.

Ipakmuueckas paboma

Ne 4. Tlonyuenue u cobupanue BOJ10po/1a, U3y4€HUE €0 CBONUCTB.

Boruncienus
— 00BEMa, KOJTMYECTBA BELIECTBA I'a3a IO U3BECTHOMY €0 KOJMUYECTBY BEIIECTBA UIH 00BEMY;
— 00BEMOB T'a30B [0 YPABHEHHIO XUMUYECKON PEAKINY;
— M0 ypaBHEHUAM XMMUYECKOI peakIiu: KOJIUYecTBa BEeIeCTBa, 00bEMa, MACChI IO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, 00bEMY, Macce peareHTOB UM MPOAYKTOB peaKIUU

Booa. ®usnueckue cBoiicTBa Boabl. Boma kak pactBoputens. PactBopbl. HachwleHHble U
HEHAChIIIIeHHbIE pacTBOphl. PacTBopumocTh BemiecTB B Bojae. DakTopbl, BIUSIOLME Ha
pacTBOPUMOCTh TBEPABIX U Tra3000pa3HbIX BemecTB. CrnocoObl BBIPAXKEHUS KOHLEHTPALMU
pacTBOPOB: MaccoBas J0JIs1 paCTBOPEHHOIO BELIECTBA, MOJISIPHAsl KOHLEHTpauus. Ponb pacTBOpoB B
MIPUPOJIE U B )KU3HU YEJIOBEKA.

Xumuueckue cBoiictBa Bojbl. [lonsaTre 06 ocHoBanusix. [lonstue 06 nnaukaropax. Kpyrosopor
BOJIbI B MpUpO/JIE. 3arpsi3HEeHUE MPUPOIHBIX BoA. OXpaHa M OYHCTKA MPUPOAHBIX BO/I.

JdemMoHcTpanuu
1. DnexTpoau3 BOAbI; CAHTE3 BOBI.
2. B3aumoieiicTBHe BOJIBI ¢ METAIaMH (HATPUEM U KAJIbLIMEM), C OKCHIaMU METAJIJIOB.
3. HccnenoBanue pacTBOPOB KUCIOT U HIEIOYEH C MOMOILBbIO HHIUKATOPOB.

JlabopaTopHble H NpaKTHYeCKHe PadoThl

Jlabopamopnvie onvimol



1. UccnenoBanue ocoOEHHOCTEH pacTBOPEHHSI BELIECTB C Pa3IMYHON pacCTBOPHUMOCTHIO.
2. [TpurotoBiieHUE PACTBOPOB C OMPEACIEHHON MOJISIPHON KOHILIEHTpAIMel pacTBOPEHHOTO
BEIIECTBA.

IIpakmuueckasn paboma

Ne 5. IlpuroroBieHue pacTBOPOB C OIPEACIEHHON MAacCOBOW JI0JE€M pacTBOPEHHOIO BEILECTBA.
ITpuroroBiaeHne pacTBOPOB C ONPEAECIEHHON MOISIPHON KOHLIEHTpALMed pacCTBOPEHHOIO BENIECTBA.

Boruncienus
— C UCIOJIb30BaHUEM IIOHATHUS «MACCOBAas J0JIsI BEIIECTBA B PACTBOPEY;

— C UCIOJIb30BaHUEM IIOHATUSA «MOJISIPHAs KOHLEHTPALUs PACTBOPEHHOIO BEIIECTBAY;
— C HMCIIOJIb30BAaHHEM T'PaQHUKOB PACTBOPUMOCTH JUISI PACYETOB PACTBOPHUMOCTH BEIIECTB

Knaccuguxayuss ~ neopeanuuveckux  coeounenuti. Oxkeuapl.  Krnaccupukanuss — OKCHIOB:
coseoOpa3zymomue (OCHOBHBIE, KUCIOTHBIE, aM(OTepHbIE) U HecoaeoOpasyomue. MexayHapoHas
HOMEHKJIaTypa OKCHAOB. TpuBHanbpHble Ha3BaHWs OKcHIOB. Dusnueckne U XapaKTEpHbIE
XUMHUYECKHE CBOMCTBA OKCHUIOB (B3aMMOJCKHCTBHE C BOJOM, C KHUCIOTAMH W OCHOBAHHUSIMH, C
Opyrumu okcuaamn). Ilomydyenue okcuaoB.

[lonsATHE O THMAOPOKCHMAAX — OCHOBAHUAX M KHUCIOPOACOAEpKAUX KHCIoTaX. Kuciorsl.
Knaccugukanus xucnor. MexayHapogHas HOMEHKJIATypa W TpPUBUAJIbHBIE Ha3BaHUS KHCIOT.
®usnyeckue M XUMHYECKHE CBOWCTBAa KHUCIOT (B3aUMOJEHCTBUE C METaulaMH, C OKCHIAMHU
METAJIJIOB, OCHOBaHHSAMH W coisiMu). Psx axtuBHocTu MertamuioB H. H. bekeroBa. Ilomyuenue
kucaoT. Kuciorel B npupose, IpUMEHEHNE BaXKHEUILINX KUCIIOT.

OcHoBanust. Kmaccudukanus  ocHOBaHUWM: II&n04M M HEPAaCTBOPUMBIE  OCHOBAHMSL.
MexnyHapoaHas HOMEHKJIaTypa OCHOBaHUW. TpuBHalbHbIE Ha3BaHUA OCHOBaHUM. Il[€moum, ux
CBOWCTBa (B3aMMOAEUCTBUE C KHUCIOTHBIMHU OKCHJIAMH, KHCIOTaMH M COJIIMH) U CIIOCOOBI
nosyueHusi. HepactBopumble OCHOBaHHUS, UX CBOMCTBA (B3aMMOJAEHUCTBUE C KUCIOTAaMH) U CIIOCOObI
nonydeHus. AmdorepHocts. [Tonartue 06 amdoTepHbIX THAPOKCHIAX(Ha MpUMeEpe THIPOKCHIOB
IIMHKAa W aJIOMUHUS): XUMHUYECKUE CBOICTBa (B3aUMOJECHCTBUE C KHUCIOTAaMU U LIEJIIOYAMH) U
IIOJIyYEHHUE.

Comu (cpegHue, Kucible, OCHOBHBIE, JBOHHBbIE). MeXIyHapoaHas HOMEHKJIATypa COJEH.
TpuBnaneHbele Ha3zBaHUs coseld. PU3NUECKHE U XAapaKTEPHbIE XMMHYECKHE CBOWCTBA HA IPUMEPE
cpennux coneit. [Tonyuenne cosen.

I'enernueckas CBA3b MEXKIY KJIaCCaMH HEOPraHMYECKUX COCIUHEHUM.

Oxcnepumenmanvroe usyuenue geujecms u s671eHull: KOTMIECTBEHHOE OIpeIeTICHUE COAepKaHUs
KHCJIOpO/ia B BO3AYyXE; MOJIyueHHe, coOMpaHue, paclio3HaBaHWE U M3Y4YE€HUE CBOMCTB KUCIIOpOJA;
Ha0JII0/IeHNE B3aUMOJCHCTBHSI BEIIECTB C KMUCIOPOAOM U YCIOBUM BOZHUKHOBEHHUS M MPEKPAIICHUS
TOpPEHHUs; 03HAKOMJIEHHE C 00pa3liaMi OKCHIOB U ONHUCAHHE UX CBOMCTB; MOJYy4YEeHUE, cCOOUpaHue,
pacro3HaBaHHe M U3y4YEHHE CBOMCTB BOAOpOZa (FOpEHHE); B3aUMOJICHCTBUE BOJIOPOAA C OKCUAOM
menu (II); mccnenoBaHne OCOOEHHOCTEH PacTBOPEHUS BEIIECTB C PA3JIMYHON PacTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MacCOBOM JOJIe pacTBOPEHHOIO BELIECTBA;
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MOJISIPHOM KOHIIEHTpALUEl paCTBOPEHHOTO BEILIECTBA;
B3aMMOJICICTBHE BOJABI C METATIaMH (HaTpUeM M KaJbIMEM); ONpeesIeHUe PacTBOPOB KHUCIOT U
mejao4Yed C MOMOIIbI0O HWHAMKATOPOB; HCCIIEAOBaHME OOpa3loB HEOPraHUMYECKHX BEILECTB
pa3IMyYHBIX KJIAcCOB; M3ydeHue B3aumopeicTus okcuaa meau (II) ¢ pactBopom cepHON KHCIOTHI,
KHCIOT C MeETajllaMi, peakUuid HEeWTpaln3alliuy; IOJy4YEeHHUE HEpPaCTBOPUMBIX OCHOBAHMH,
BBITECHEHUE OJIHOI'O METajula IPYrUM U3 PacTBOpPA COJIM; B3aWMMOJECHCTBHE T'MAPOKCHA IIUHKA C
pacTBOpamMH KUCJIOT U LIEJN0YEN; PEIIEHNE IKCIIEPUMEHTAIbHBIX 3a/1a4 M0 TeMe «OCHOBHBIE KIIaCChI
HEOPTraHWYECKHUX COCTHUHEHUI.

JdemMoHcTpanuu
1. O6pa3iupl HEOPraHWYECKUX BELIECTB PA3TUYHbBIX KJIACCOB.

2. OnbITHI, WUTFOCTPUPYIOLINE XUMUYECKHE CBOWCTBA KJIACCOB HEOPraHMYECKHUX BEIIECTB.

3. OnbIThI, IEMOHCTPUPYIOIINE FTEHETUUECKUE CBA3H MEXAY BEIIECTBAMU, COCTABISIOUIIMUI
TeHEeTUYECKUe PsAbl MeTallla U HeMeTaslla: TOpeHue KablMs (Cepbl) B KUCIOPO/E, PACTBOPEHHE
00pa3yIoerocss OKCHIa B BOAE U MCIBITAHUE MTOJyYEHHOT'O paCTBOPAa HHAUKATOPOM.

4. KonnuecTBEHHOE U3yUYEHHE PEAKLIMU HEUTpaIU3aliH.

5. CroiicTBa aM(OTEPHBIX OKCUOB M THIPOKCHIOB.



JlabopaTopHble U IpaKTHYeCKHe PadoThl
Jlabopamopnvie onvimol
. Onpenenenye pacTBOPOB KUCIIOT U LIEJIOYEH € IOMOIIbIO UHIUKATOPOB.
. I3yueHune B3auMOACMCTBUSA KUCIIOT C METAJNIAMHU, PEAKLIU HEUTpaTU3aluH.
. B3aumopeiictBue pactBopa cepHoit Kucinotsl ¢ okcugom meau(Il).
. [lonyueHnue HepaCTBOPUMBIX OCHOBAHMIA.
. BzaumopeicTBue HepaCTBOPUMBIX OCHOBAHUM C KUCIOTAMMU.
. Paznoxxenue ruapokcuna meau(Il) mpu HarpeBanum.
. BelTecHeHHe 0HOrO MeTajlIa APYIUM U3 PacTBOPA COJIH.
. BzaumopeicTBue ruApOKCUIa HUHKA C PACTBOPAMH KHUCIIOT U LIETIOYEH.
. CnocoObI MOTy4eHus COJICH.
Ipaxmuueckas paboma
Ne 6. Pemenue sKClepUMEHTaNbHBIX 3a4ad 1O TeMe «OCHOBHBIE KJIacChl HEOPTraHUYECKHUX
COCIMHEHUI».

Boruucaenus
— I10 YpaBHEHUSIM XUMUYECKOW PEaKIMHU: KOJIMYECTBA BELLIECTBA, 00bEMA, MACChl 110 U3BECTHOMY
KOJIMUECTBY BEIECTBA, 00bEMY, Macce pPeareHTOB UJIM MPOIYKTOB PEaKIIUU;

— Macchl MPOJIyKTa peakliuy M0 U3BECTHOM Macce OJHOI0 U3 HCXOHBIX BEILIECTB, B3ATOTO B BUE
pacTBOpa, COAEPKALIET0 ONPENETEHHYI0 MACCOBYIO JIOJIFO PACTBOPEHHOTO BEUIECTBA

Mepuoguueckuii 3axkon u Ilepuoamueckast cucrema xumuyeckux 3jaemenros JI. H.
MenpeneeBa. CTpoeHue aTroMoB. XUMHYeCKasi CBSA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakumuu

[lepBbie MOMBITKH KiIacCU(DUKAIIMM XUMUYECKHX 3J1eMeHTOB. [loHATHe 0 Tpymmax (ceMelcTBax)
CXOJHBIX DJIEMEHTOB: IIEJOYHBIX U IIEJIOYHO3EMEIbHBIX MeETalljlaX, TaJOreHax, WHEPTHBIX
(6maropoaHbIX) ra3zax. DJIEMEHTHI, KOTOPbIE 00pa3ytoT aM(OTepHbIE OKCUIBI U TUIPOKCH/IBI.

[lepuognueckuit 3akoH. OrtkpbiTe [lepuoguueckoro 3akona. Ilepuoguueckas cuctema
xummuueckux snemeHtoB [[. 1. MenneneeBa. KopoTkonepuoanas M JIMHHONEpUOIHAS (POPMBI
tabmuiel «llepuonnueckas cuctema xumudeckux snemeHToB JI. 1. MennpeneeBa». Ilepuonbr u
rpynsl (A- u b-rpynmsr).

Crpoenne aromoB. CoctaB aTtoMHbIX szaep. M3ortombl. PagnoakTHBHOCTb. OIEKTPOHBI.
DnekTpoHHAas OpOUTa b, DHEPreTHYeCKWe YPOBHM W IMOAYpPOBHH aToma; s-, P-, d-opOutaimu.
ONEeKTPOHHbIE KOHPUTYpALUU U 3JIEKTPOHHO-Tpaguueckre GopMyibl aTOMOB. PUZNYECKUIT CMBICT
MOPSIKOBOTO HOMEpa, HOMEpa Mepuosia U Tpymmbl daeMeHTa. CTpoeHUe AIEKTPOHHBIX 0007104YeK
aToMoB nepBbIx 20 xumuueckux sneMmeHToB [lepuommueckoit cucremsl Jl. VM. Menneneesa:
pacmpesieieHue DJIEKTPOHOB IO HHEPreTHYECKUM YPOBHSM, TMOAYPOBHAM M  OpOUTAISIM.
®usnueckuit cMbica [leproauyueckoro 3akoHa.

3aKOHOMEPHOCTH HM3MEHEHHMS pajuyca aTOMOB XHWMHUUYECKHX OJJIEMEHTOB, METAUIMYECKHX U
HEMETAJUIMUYECKUX CBOMCTB MO Tpymnmnam u mepuojaamM. V3MeHeHHne KHUCIOTHO-OCHOBHBIX CBOWCTB
COEIMHEHUN XMMHUYECKHX 3JIEMEHTOB B NEPHOJAX M TIpynmnax. XapakTepUCTUKa XUMHUYECKOIO
3JIEMEHTa Mo ero nosoxkenuto B [lepuoanyeckoii cucreme /1. 1. Menneneena.

3nauenue [lepumonnueckoro 3akoHa u Ilepuonnyeckoi cUCTEMbl XMUMHUYECKHUX 3JIEMEHTOB s
pa3BUTHS HAayKu U npakTuku. [[.M1.MenneneeB — y4EHbIN U IpakTaHUH.

JdemoHcTpanuu

Tabmuma «Ileproanueckas cucrema xumuaeckux 3meMenToB J1. 1. MenneneeBay.

JlabopaTopHble U IpaKTHYeCKHe PadoThl

Jlabopamopnvie onvimol
1. O3nakomMieHe ¢ 0Opa3liaMy METAIJIOB U HEMETAIIJIOB.

2. MopenupoBanue noctpoenus [lepnoanueckoii cucremst 1. 1. Menneneena

DNEeKTPOOTPULIATETbHOCTh XUMHYECKUX 3JEMEHTOB. XUMHUYECKas CBs3b. BHUABl XMUMHYECKOU
CBSI3W: KOBAJICHTHAs TOJISIpPHAs CBSI3b, KOBAJICHTHASI HEMOJIAPHAs CBsI3b, MOHHAS CBsI3b. MeXaHU3MBI
00pa3oBaHUs KOBAJICHTHOW W MOHHOHM CBSI3U. DJIEKTPOHHBIE M CTPYKTYpHBIE (OPMYIBI BEIIECTB.
KatroHbl 1 aHMOHBL.

Kpucrannuueckue u amopdHbIe BemecTBa. THITHI KPUCTATUYECKUX PEIIETOK: NOHHASI, aTOMHAs,
MOJIEKYJIIpHAs U UX XapAaKTEPUCTUKH.
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Crenens okucinenus. OnpeneneHUe CTENCHEW OKHCICHUS aTOMOB B OMHAPHBIX COCIUHEHUSX.
OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE peakuuu. [lpouecchl OKHUCIEHHMS M BOCCTAHOBJICHMS.
Oxucnutenu ©  BoccraHoBuTend. (CoCTaBleHHWE  YPaBHEHHH  TPOCTBIX  OKUCIHTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIMA M pacCTaHOBKAa B HHUX KOA()(PUIIMEHTOB METOJOM 3JIEKTPOHHOTO
OanaHca.

JdemoHcTpauuu
1. Mogenu aToMOB, MOJIEKYI.

2. O3HaKOMJIEHUE C MOJIETISIMU KPUCTAJUIMYECKUX PEHIETOK MTOBAapEeHHOI conu, rpadura, TBEPIOTO
okcuna yraepona(IVv).
3. OKHCAUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMH: TOPEHUE, PEAKLIUN PA3II0KEHUS, COCTUHEHUS.

Boruuciaenus
— I10 YPaBHEHUSIM XUMUYECKOW PEaKIIUU: KOJIMYECTBA BEIIECTBA, 00bEMA, MACCHI IO U3BECTHOMY
KOJIMUECTBY BEIECTBA, 00bEMY, Macce pearecHTOB UJIU MPOIYKTOB PEaKLIUU;

— MPOCTEHUIIIeH MOJIEKYISIPHON (hOPMYJIIBI BEIIECTBA IO U3BECTHBIM MAaCCOBBIM JIOJISIM JIEMEHTOB

OxcnepumenmanvHoe usyyeHue eewyecms U sA6JleHull: 03HAKOMIIGHHE ¢ 00pa3llaMH METajuloB U
HEMETAJUIOB; MOJACIIUPOBAHUE CTPOEHHUS MOJIEKYJI IMPU MOMOIIY PUCYHKOB, MOJIEJICH, JIIEKTPOHHBIX
U CTPYKTYpHBIX (OpMyYJ; TPOBEICHHE OIBITOB, WUJUIIOCTPUPYIOUIMX MPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEaKlUid (TOpEeHre, PEaKIuy Pa3I0KEeHUsI, COSAMHEHUS ).

MexnpeamMeTHbIe CBSI3H

Peanuzarust MexXnpeaAMETHBIX CBSI3€d MPU M3YYEHUU XMMUHU B 8 KJIacCe€ OCYIIECTBIISIETCS dYepe3
UCIIONIb30BaHUE Kak OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSTUNA, TaK W TOHSATUH, NPUHATHIX B
OT/IENIbHBIX €CTECTBEHHBIX HAYKaX.

OO0miue ecTecTBEHHO-HAy4HbIE MMOHATHUS: SBJICHUE (TpoIlecc), HAYYHbIN (PakT, TUIOTEe3a, TEOPHs,
3aKOH, aHalM3, CHHTE3, Kiaccu(UKauus, MEPUOIUIHOCTh, HAOIIOJCHHUE, OSKCIEPUMEHT,
MOJIeJTMPOBAHUE, U3MEPEHUE, MOJICITb.

®dwuszuka: SBICHUS NMPHUPOMBI, (U3WUSCKHUE SBJICHHS, BEIICCTBO, TEJNO, (PH3UYECKHE BEIMYMHBI,
eMHUIIBI U3MEpPEeHHs, 00bEM, Macca, arperaTHble COCTOSIHHE BEIeCTBA, aTOM, JJIEKTPOH, MPOTOH,
HEUTPOH, HMOH, MOJIEKyJa, CTPOEHHUE Ta30B, XUAKOCTEH W TBEPIABIX (KPUCTALIUYECKUX) TEI,
AIIEKTPUYECKUH 3apsi]l, KOIUYECTBO TETIOTHI.

buonorus: ouocdepa, GpoTocuHTE3, MpPOILIECCH OOMEHA BELECTB.

I'eorpadus: armocdepa, rumpochepa, MUHEpaIbl, TOPHBIE TOPOJbI, MOJE3HBIE HCKOMAeMbIE,
TOTUTMBO, BOJTHBIE PECYPCHI.

Texnonorus: TexHochepa, MPOU3BOACTBO, XUMUYECKHE TEXHOJOTHH, CHIPhE, KOHCTPYKIIMOHHBIE
MaTepHuabl.

IIVTIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATBI

HSy‘leHI/IC XAMUHA B 8 Kiacce HaIlpaBJICHO Ha OOCTHUIKCHUC O6y‘IaIOH_[I/IMI/IC$I JINYHOCTHBIX,
MCTAIIPEAMETHBIX U MPECIAMETHBIX PE3YJIbTATOB OCBOCHUS COACPKAHUA yqe6H0r0 npeamera.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yabTaThl OCBOEHHUS MPOTPaAMMBbl OCHOBHOTO OOIIETO 00pa30BaHUsI TOCTHUTAKOTCS
B X0Ji¢ 00y4YEeHHUS XMMUHU B €IMHCTBE YU4eOHOW M BOCIHUTATENBbHON AestensHOCTH OpraHU3aluu B
COOTBCTCTBUHU C TpaJII/IIII/IOHHI)IMI/I pOCCI/II\/’ICKI/IMI/I COHI/IOKYJ'IBTypHI)IMI/I nu JIYXOBHO-HpaBCTBeHHBIMI/I
[IEHHOCTSIMU, TPHUHATHIMH B OOIIECTBE MpaBWIAMH M HOPMAMH TOBEACHHS M CIIOCOOCTBYIOT
MpoIieccaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COITHATM3AIIAN 00YJIarOIITUXCSI.

JIM4HOCTHBIE PE3ybTAaThl OTPAXKAIOT OTPAXKAIOT TOTOBHOCTH OOYUYAIOIINXCSI PYKOBOJICTBOBATHCS
CI/ICTeMOI\/’I IIO3UTHUBHBIX IIECHHOCTHBIX OpHeHTaHI/Iﬁ nu pacnmpeHHe OIlbITa HOCATCIIBHOCTHU Ha eé
OCHOBE, B TOM YHCJIE B YaCTH:

Hanl/IOTH‘{eCKOFO BOCIIUTAHUA:

HpOHBJIeHI/Ie IHECHHOCTHOI'O OTHOIICHUSA K OTC‘IGCTBGHHOMy Ky.HBTypHOMy, Hay‘IHOMy 58
HMCTOPUYECKOMY HACJICIUI0; TTOHMMaHUE 3HAYCHHUS XMMHYECKOW HAyKH W TEXHOJOTUU B KU3HU
COBPEMEHHOTO0 00IIIeCTBa, B pa3BUTHH SKOHOMHKHU Poccru U CBOETO PEernoHa;

I'paxxaancKkoro BoCMTAHMS:



MPEJICTABICHHUE O COIMALHBIX HOPMax U MPABHUIIAX MEKIUYHOCTHBIX OTHOIICHHUN B KOJIJIEKTUBE,
NPOSIBJICHUE KOMMYHUKATHBHOM KYJIBTYphl B Pa3HOOOpa3HOW COBMECTHOW JIESATEILHOCTH;
CTpeMJICHHE K B3aWMOINOHMMAHUIO M B3aUMOIIOMOIIM B Tpollecce Y4eOHOH M BHEy4eOHOM
NEeSITeIbHOCTH; TOTOBHOCTh OIIEHHBATh CBOE MOBEICHUE U IMOCTYIKH CBOMX TOBApHUIICH C TIO3HIIHH
HPABCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIICICTBUI MOCTYIIKOB;

@opMHPOBAHNS IIEHHOCTH HAYYHOTO MO3HAHMSA:

MHPOBO33PEHUYECKUE TMPEICTABICHHS O BEIIECTBE M XUMHUYECKOW PEaKIMH, COOTBETCTBYIOIIHE
COBPEMECHHOMY YPOBHIO Pa3BHTHSI HAYKH W HEOOXOJMMBIC JUIsl TOHUMAHHS CYIIHOCTH HAyYHOH
KapTUHBI MHpA; OCO3HAHHME IIEHHOCTH HAYYHOTO MO3HAHUS JUIS Pa3BHTHUSl KAKIOTO YelOBEKa M
MPOU3BOUTENLHBIX CHJI OOIIECTBA B IIEJIOM, POJIM U MECTa HAyKH «XHMHUS» B CUCTEME HAYUHBIX
NPEJCTaBICHUN O 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIbI, B3AUMOCBS3SX YeJIOBEKa C TPUPOIHON U
TEXHOJIOTHYECKOU CPENIOi;

MO3HaBaTeIbHAsT MOTHBAIMSI M HWHTEPEC K OOYYCHHUIO, TOTOBHOCTh M CIIOCOOHOCTH K
CaMOpPa3BUTHI0O M C€aMOOOPa30BaHUIO, K HCCIEAOBATEIBCKOM JIEATEIBHOCTH, K OCO3HAHHOMY
BHIOOPY HAINpaBJICHUS M YPOBHSI JAIbHEHIIIET0 00y4YeHUs;

Bocnutanusi KyJbTyphI 310POBbSI:

OCO3HAHME IIEHHOCTH YH3HH, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKA Ha
3I0POBBI  00pa3 JKW3HW; OCO3HAHWE TOCICACTBHA W HENPHUSATHE BPEAHBIX IPHUBBIUCK
(ynotpeOneHusi ankoroiis, HAPKOTHUKOB, KYpEHHs), HEOOXOJUMOCTH COOIIOACHHS TMPaBHI
0€30MMaCHOCTH NP OOPANICHUH ¢ XUMHUYESCKUMH BEIICCTBAMH B YICOHBIX U )KU3HCHHBIX CUTYaIIUAX;

TpyaoBoro BOCIATAHUA:

(dbopMUpOBaHHE IIEHHOCTHOTO OTHOIICHHUS K TPYJOBOM JEATCIBHOCTH KaK eCTECTBCHHOU
NOTPEOHOCTH 4YeJIOBEKa M K MCCIIEIOBATEIIbCKOM JCATEIBPHOCTH KaK BBICOKO BOCTPEOOBAaHHOW B
COBPEMEHHOM OOIIIECTBE; Pa3BUTHE HHTEPEca K MPO(ecCHsiM, CBI3aHHBIM C XUMHCH, B TOM YHUCIIC K
npodeccusiM HayqHOH chepbl, 0CO3HAHNE BO3MOKHOCTH caMopealiu3aliu B 3ToH chepe;

IKOJOTHYECKOr0 BOCIIUTAHMS

OCO3HaHHE HEOOXOJAUMOCTH OTHONIICHUS K MPUPOJE KaK UCTOYHHKY >KM3HHU Ha 3emiie, OCHOBE €&
CYIIIECTBOBAHMS; TIOBBIIIICHHE YPOBHS JKOJIOTMYECKOW KYyJbTYphl: TNPUOOPETCHHE OIBITa
TUTAHUPOBAHMS TIOCTYNKOB M OLIEHKH HMX BO3MOXXHBIX TOCJIEICTBUN U OKPYKAIOLIEH Cpensl;
0CO3HAHME TJIO0ATBHOTO XapaKTepa IKOJOTHUECKUX MPOOJIeM M MyTel MX PEIIeHHS; CTOCOOHOCTh
NPUMEHSTh 3HAHMS, TOJlydaeMble MPU HM3yYEHUU XHUMUHU, OIS pPEUIeHHs 3aJad, CBSI3aHHBIX C
OKpY>Karollel Cpesiou;

aKTUBHOE HEMPUATHE JEHCTBHM, MPUHOCAIIUX BPE OKPYKAIOIICH cpesie; OCO3HAHUE CBOCH pon
KaK TpaXJIaHWHA W TOTPEOHTENS B YCIOBHSX B3aWMOCBS3M IMPUPOTHOU, TEXHOJIOTHYECKOW W
COLIMANIFHOM Cpell; TOTOBHOCTh K YYacCTHIO B MPAKTUYECKOW JAEATETHbHOCTH SKOJIOTHYECKOM
HATPaBJICHHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ysbTaThl 00YYarOIIMXCS, OCBOMBIIMX OCHOBHYIO 00pa30BaTeIbHYIO
nporpaMMy y4eOHOro npeaMera « XMMHUsD OCHOBHOTO 0011ero 00pa3oBaHus, BKIIOYAIOT:

e  YCBOCHHME MEXAMCUUILTUHAPHBIX (MEXIPEAMETHBIX ) OHATUH, OTPAKAIOLIUX MaTepHATIbHOE
€IMHCTBO MHpA M MpOoLecc MO3HAHUS (BELIECTBO, CBOMCTBO, YHEPIUs, SIBICHUE, HAYIHbIH (aKT,
3aKOHOMEPHOCTbh, TUTIIOTE3a, 3aKOH, TEOPHsl, HAOJII0IeHNE, U3MEPEHNUE, UCCIIe0BAaHNE,
9KCIIEPUMEHT U 1p.);

e OBJIQJICHHE YHUBEPCAIbHBIMU YUYEOHBIMU IEUCTBUAMU (TIO3HABATEIbHBIMH, KOMMYHUKAaTUBHBIMU,
PETyISATUBHBIMU ), BA)KHBIMU JJIS TIOBBIIEHUS 3((EKTUBHOCTH OCBOSHHS COJIEpKaHUS yueOHOTO
npenMera, OpMUPOBaHUS KOMIETEHIINM, a TAK)Ke MMPOEKTHO-UCCIIE0BATEIbCKOM 1eATeTbHOCTH
ydalmxcs B Kypce XUMHY;

e  CIOCOOHOCTH UX MCIIOJIB30BATh B yUeOHOM, TO3HABATENbHOM U COLIMAIbHOM MTPaKTUKE.
OBnazieHHE YHUBEPCANbHBIMU NO3HABAMENbHBIMU Y4eOHBIMU OeUCMEUAMY BKITIOYAET:

Ba3zoBble Joruyeckue aeiicTeus:

YMEHUS HCIIOIb30BaTh IMPUEMBI JIOTUYECKOIO MBIIUICHUS IIPU OCBOCHHMM 3HAHUN: PACKPHIBATH
CMBICJI XMMHMYECKMX TIIOHATHM (BBIIENATH UX CYLIECTBEHHbIE NPU3HAKH, YCTaHABIUBATb
B3aUMOCBSI3b C JIDYTMMHU TOHATUSIMH); aHAJIM3MPOBaTh, CpaBHHUBATh, 0000IIAaTh, BBHIOMPATH



OCHOBaHHUSA IS KJIacCU(UKALMU M CUCTEMATH3AIMM XUMUYECKHIX BEIECTB U XMMUYECKHX PEaKLuii;
yCTaHaBJIMBATh MPUUYNHHO-CJIEICTBEHHBIE CBSI3U MKy 00bEKTaAMU U3YUYECHHUSI; CTPOUTH JIOTHUECKHE
paccyX/eHus (MHIYKTUBHBIE, NEAyKTHBHBIC, [0 aHAJOIMM); IpelaraTb KPUTEPUH U BBISBIATH
o011re 3aKOHOMEPHOCTH M TPOTUBOPEUHS B M3y4aeMbIX Ipolieccax U SBICHUSX; JAeJaTh BHIBOJIBI U
3aKJII0YEHUS;

YMEHHSI TMPUMEHSITh B MPOLECCe IO3HAHUS TMOHATUS (IIpeIMETHbIE U MeTallpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJENM, HCIOJIb3yeMble B XHUMHH, NPE0OPa3OBHIBATH MOACIHHBIC
MPEJICTABICHUS] — XUMHUYECKHIl 3HAaK (CUMBOJI 3J€MEHTa), XUMHueckas (opMmylia U ypaBHEHUE
XUMHYECKOW peaKkIUu — TMpU pPEleHUH Y4eOHBIX 3a1ady; C Y4E€TOM OSTUX MOJEJIbHBIX
IIPEJICTaBICHUN XapaKTepU30BaTh U3y4yaeMble XMMUUECKHE BEIIECTBA U XUMUUECKHUE PEAKIINY;

ba3oBble mncciaenoBareqbckue JeiicTBUS (MeTOAbI HAYYHOr0 TMO3HAHMS BelIeCTB U
sIBJIEHUI):

YMEHUS NPUMEHATh METOJbl HAay4YHOI'O IIO3HAHUS BELIECTB U SIBJICHUN HA SMIIMPUYECKOM U
TEOPETUYECKOM YPOBHSX B Yy4eOHOW TIO3HABAaTEIbHOM W  MPOEKTHO-MUCCIIEAOBATEIBCKON
JIeATEIbHOCTH;

YMEHHSI HCIOJIb30BATh IIOCTaBJIEHHbIE BOIPOCHl B KauyeCTBE HHCTPYMEHTAa IIO3HAHUS U
CaMOCTOSITENIbHO CTaBUTh BOMPOCHI; AaHAIW3UPOBAaTh (DAKTHI, BBIABIATE U  (POPMYIHPOBATH
npo0OiieMy, OnpeAensaTh Ledb U 3aJaud, COOTBETCTBYIOLIME PEIIEHUIO IpOOJIeMBbl; IpeliaraTh
OMHCATEIbHYIO WIH OOBSICHUTEIHHYIO TUIIOTE3Y M OCYLIECTBIATH €€ IPOBEPKY;

YMEHHUSI TPOBOAWUTH H3MEPEHHsT HEOOXOIMMBIX IapaMeTpOB, BBIYUCICHHS, MOICIHUPOBAHHE,
HAOMIO/IEHUsI U DKCHEPUMEHThI(pPeaabHble M MBICICHHBIE), CaMOCTOSTENILHO IPOTHO3UPOBAThH
pe3ynbTathl, (HopMyaHpoBaTh OOOOIIEHHS W BBIBOJBI IO pE3yjibTaTaM IPOBEAEHHOTO OIBITA,
HCCJICIOBAHMSI, COCTABIISATh OTUET O MPOeNaHHOI padoTe;

IIpuembl pa6oTsl ¢ nHGopManMeii:

YMEHUSI OPHEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX HHpopMmanuu (HAyYHO-TIOMYJspHas
auTepaTypa XMMHYECKOIO COJAEpXkaHHs, CHOpaBOYHbIE Iocobusi, pecypchl HHTepHeTa);
aHAIM3UpPOBaTh  HMH(OpPMALMIO W KPUTUYECKH  OLIGHUBaTh €€  JOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTh, OTOMPATh W HMHTEPNPETUPOBATH MH(GOPMAIUIO, 3HAYUMYIO ISl PELICHUS
yueOHOM 3a/1a4H;

YMEHHSI MPUMEHATh PA3JIMYHble METOJbl U (HOPMYJIHPOBATh 3aMpPOChl MpPHU TMOUCKE U OTOOpe
uHpopMalu, HeoOXOAUMOM I BBIOJHEHMs y4YeOHBIX 3a/1a4; MCIOJIb30BaTh MH(POPMALUOHHO-
KOMMYHHMKATHBHbIE TE€XHOJOTMH U Pa3JIMYHbIE IMOMCKOBBIE CHCTEMBI; CAMOCTOATEIbHO BBIOMPATH
ONTUMAaNIbHYI0 (opMy mpezcTaBieHUs HHPopMalMU (CXeMbl, TpapUKH, IUarpamMMbl, TaOJIUIBI,
PUCYHKH U T. I1.);

YMEHHUS HCIIOJIb30BaTh HAyYHBIH $3bIK B KauecTBEe CpeJIcTBa pPabOThl € XMUMHYECKOH
uH(popMalrel; MPUMEHATh MEXIIpeIMETHbIE (pU3NUecKue U MaTeMaTHueCKHe) 3HaKU U CUMBOJIBI,
dopmynbl, abOpeBHATypbl, HOMEHKIATypy, HCIHOJb30BaTh M NPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPECTBA HATIISIIHOCTH.

OBnazieHue CUCTEMOM yHusepcanvhvlx yu4eOHbIX KOMMYHUKAMUGHbIX Oelicmauil 00ecrieunBaeT
c(OpMHUPOBAHHOCTH COLUAIBHBIX HABBIKOB OOIIEHUSI, COBMECTHOM JI€ATEILHOCTH, B TOM YHCJIE!

Ymennst 06mennst (IMCbMEHHOM M YCTHOM KOMMYHHMKALMH):

MPE/ICTaBIATh IOJyYEHHBIE pe3yNbTaThl IIO3HABATENIbHOM JESITENbHOCTH B YCTHBIX H
NUCbMEHHBIX TEKCTaxX; MyOJIMYHO BBICTYNATh C TPe3EeHTalMel pPe3yJbTaTOB BBIMOJIHEHUS
XUMHYECKOTO JKCIEpUMEHTa (MCCIIeIOBATEIhCKON JTaOOpaTOPHONW WM TPAKTUYECKOW padoTHI,
y4eOHOTO0 MPOEKTA);

B XOJIe Juajora W/Win AUCKYCCHUHU 3aJjaBaTh BOIPOCHI MO OOCYKIAaE€MOW TeMe M BBICKA3bIBAThH
uzieu, GopMyIupoBaTh CBOM MPEII0KEHNS OTHOCUTENILHO BBIMOJIHEHHS MTPEI0KEHHON 3a/1auu;

YMmeHust yueOHOro COTPpyAHMYECTBA (IPYNIIOBAasi KOMMYHHKALMSA):

y4acTBOBaTh B TPYNIOBBIX (opMax pabOThHI: IIAHUPOBATH OPraHU3ALUI0 COBMECTHOU paboTHI,
OTIPEIeIIATh CBOIO POJIb, PACIPENEIATh 3aJa4l MEXIY YIEHAMU T'PYIIbI; BBINOIHITH CBOIO YacTh
paboThbl, KOOPAUHUPOBATH CBOM JIEHCTBUSA C JEHCTBUAMM JPYTUX UICHOB KOMAaH]Ibl, OINpPENENATh
KPUTEPUU IO OI[EHKE Ka4eCTBA BHIIIOJHEHHON pabOThI;



pelaTh BOZHUKAIOIINE MTPOOJIEMBI Ha OCHOBE Y4ETa OOIIUX MHTEPECOB U COTIIACOBAHUS MTO3UIIHIA,
y4acTBOBaTh B OOCYXIECHHH, OOMEHE MHEHHIMH, «MO3TOBOM INTypMe» W Jpyrux Gopmax
B3aUMOJCHCTBUS;

OBNazicHUE YHUBEPCATLHBIMU  VHEOHbIMU  PEeSYIAMUBHLIMU  OelCmEUsMU BKITIOYACT pPa3BUTHE
CaMOOpraHu3allK, CAMOKOHTPOJISI, CAMOKOPPEKIIMHU, B TOM YHUCIIE:

YMeHnusi pemiath y4eOHbIE M UCCJIEI0BATEILCKHE 3aa4M:

CaMOCTOSITENILHO BBIOMpATh Crmoco0 pemieHus y4eOHOW 3amadyn  (CpaBHHBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BHIOUpATh Harbosee MOAXOASAIMIHNN ¢ YIETOM CaMOCTOSITEIIBHO BBIICIEHHBIX
KPUTEPHUEB), TUTAHUPOBATH CBOIO padOTy MPH PelICHUH YIeOHOH MIIH HCCIIES0BATEIBCKON 3a/1a4H;

Ha OCHOBE TOJyYEHHBIX PE3yJIbTaToB (HOPMYIHPOBATH OOOOIICHHS W BBIBOIBI, IPOTHO3UPOBATH
BO3MOKHOE pPa3BUTHE IMPOIECCOB; aHAIU3UPOBATh PE3YJbTAaThl: COOTHOCUTH CBOM JCHCTBHUS C
IJIAHUPYEMBIMU  pe3YyJIbTaTaMHU, OCYIIECTBIIATh CAMOKOHTPOJb JEATEIbHOCTH; KOPPEKTHUPOBATH
CBOIO JICITEIILHOCTE Ha OCHOBE CaMOaHaJIn3a ¥ CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3ynbTaThl BKIIOYAIOT: OCBOCHUE OOYYAIOLUIMMMCSA HAYYHBIX 3HAHUH, YMEHUH U
CHOCO0OB JIeHCTBHM, cHenU(UIECKUX sl TPEAMETHOH 00nacTh «XUMHs»; OCHOBBHI HAYYHOTO
MBILUICHHS; BHIBl JACATEIBHOCTH 10 TOJIYYEHMIO HOBOTO 3HAHUA, €ro HWHTEPIPETALNH,
npeoOpa3oBaHUIO0 M NMPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX M PEAIbHBIX >KU3HEHHBIX YCIOBHUSX;
o0ecrneyrBaoT BO3MOKHOCTh YCIEITHOIO 00Yy4YEeHHsI Ha CIeIYIOIEeM YPOBHE 00pa30BaHuUs.

[IpenmeTHbIe pe3yIbTAaThl OTPAKAIOT CPOPMUPOBAHHOCTH Y OOYHAIOLIMXCS CIEAYIOMNX YMEHU:

1) packpviéams CMBICT  OCHOBHBIX XHMHUYECKHX IIOHATHHA: aTOM, MOJICKYJIa, XHMHYCCKHUIA
JJIEMEHT, METaul, HEMETaUl, aJUIOTPOIHs, IPOCTOE BEUIECTBO, CJIOKHOE BEUIECTBO, CMECh
(omHOpOIHAs M HEOJHOPOJAHAs), BaJEHTHOCTh, OTHOCUTENIbHAsI aTOMHAs M MOJIEKYJsIpHas macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIpDHAs Macca, MaccoBas JOJISI XMMHUYECKOTO JJIEMEHTa B
COEJMHEHUH, MOJIAPHBI 00BEM, OTHOCUTENbHAs IUIOTHOCTh I'a30B, OKCH[, KUCIIOTA, OCHOBAHUE,
cojib, aM(OTEpHbI OKcHJ, aM(OTEPHBIM THAPOKCUA, XUMHUYECKas pEaKIus, KiacCupuKauus
peaKIMii: peakMM COeIMHEHMs, PeaKIMU pa3ioKeHUs, PeaklUu 3aMelleHUs, peakiuu oOMeHa,
9K30- U SHAOTEPMHUYECKUE PEaKIMH; TEIUIOBOM 3(pPeKT peakuuu; SApo aTroma, MEKTPOHHBINA CII0i
aTomMa, aTroMHas opOuTanb, paguyc aToMa, XUMHUYECKas CBs3b, NOJSApHAs U HENOJIIpHas
KOBAJICHTHAsl CBs3b, MOHHAs CBS3b, MOH, KaTHMOH, aHWOH, PacTBOpP, MaccoBas JOJsA BELIECTBA
(IpolleHTHAsT KOHIIEHTpAlUs) B pacTBOpEe, MOJIIpHas KOHIEHTpalMs BeIIecTBA B PacTBOPE;
ANEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCIIECHMS, OKHMCIHUTEIN W BOCCTAHOBUTENH, OKUCICHHE H
BOCCTaHOBJIEHHE, OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIUU, METO]] JICKTPOHHOTO OasaHca;

2) ULIIOCMpUpo8ams B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHUN (CM. M. 1) U IPUMEHSATH ITH
MOHATUSA IIPU ONMCAHUU BEILECTB U UX MPEBPAICHUN;

3) ucnonb306ams XAMHYECKYI0 CUMBOJIMKY ISl COCTaBJIeHHS (OPMYJ BELICCTB M ypaBHEHHMH
XUMUYECKUX PEAKLUN;

4) onpedensime BaJICHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCAMHEHHSX; CTEIICHb OKUCICHUS
AIIEMEHTOB B OMHApPHBIX COCIUHEHHUSX; IMPHHAJICKHOCTh BEIIECTB K ONpPEIeNEHHOMY Kiaccy
coeIMHEHUH 1o GpopMyiaM; BUJbl XUMUYECKOH CBSI3U (KOBAaJEHTHON U MOHHON) B HEOPraHMYECKHUX
COCIMHECHUSAX;

5) packpviéams CMBICTT  3aKOHOB ~ COXPAaHEHHSI MacChl BEIIECTB, IOCTOSHCTBA COCTAaBa,
ITepuoanueckoro 3akoHa J[. 1. MeHaeneeBa, aTOMHO-MOJIEKYJIIPHOW TEOpUH, 3aKOHa ABOrajipo u
€ro CIJIEJICTBHI; NMPEJCTaBICHUN O HAYYHBIX METOJAX IMO3HAHMS, B TOM YHCIIE IKCIIEPUMEHTAJIbHBIX
U TEOPETUYECKUX METOAAX UCCIEAOBAHUS BELIECTB U U3YUCHUS XUMUYECKUX PEAKIUN;

6) demoncmpuposams TIOHUMAHNUE  TEPUOJUUYCCKON  3aBUCHMOCTH  CBOWCTB  XMMHYECKHX
JJIEMEHTOB oT ux TIOJIOXKEHUS B Ilepnonnueckoi CUCTEME: ONUCHIEAMb u
xapaxkmepuzoseams Ta0nuuHy0 Gopmy Ilepuognueckoit cHCTEMbl XUMHUYECKHX 3JIEMEHTOB:
pa3nnyath MOHATUS «rJlaBHas mnoarpynmna (A-rpynma)» u «mobounas noxarpymmna (b-rpymma)y,
«Mayble MEepPHOAb» U «OOJBIIME NEPUOIBD»; COOMHOCUMb 0003HAUEHUs, KOTOpbIE HMEIOTCA B
tabnmuue «[lepuoguyeckas cucrema xuMudeckux snemeHToB J[. M. MenpaeneeBa», ¢ 4HCIOBBIMU
XapaKTEepUCTHUKAaMH CTPOCHMS aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB U 3apsiz Apa, o0IIee YUCiIo
BIIEKTPOHOB U pacHpeiesieHHe HUX M0 JJIEKTPOHHBIM CIIOSIM); 00bACHAMb CBSI3b  TIOJOKESHUS



anemeHTta B Ilepuonmyeckoil cucrtemMe ¢ pacrpelneslieHHeM 3JEKTPOHOB IO HSHEPreTHYECKUM
YPOBHSM, OAYPOBHSIM M OPOHUTAIIIM aTOMOB MEPBBIX YETHIPEX MEPHUO/IOB;

7) kraccugpuyuposams XUMUYECKHE DIEMEHTBI, HEOPraHWYeCKUE BEIIECTBA; XUMHYCCKUE
peakiuu (110 YUCITy M COCTaBY YYacCTBYIOIIMX B PEaKIHHU BELIECTB, MO TeIUIOBOMY 3 dekTy);

8) xapaxmepuzosams (onMCHIBaTh) (HU3NUECKUEC M XUMHUYECKHE CBOMCTBA MPOCTBHIX M CIIOKHBIX
BEILIECTB: KHCIOPOJa, BOXOPOJA, BOJIBI, OOIIME XHUMHUYECKHE CBOMCTBA OKCHJIOB, KHCIOT,
OCHOBAHMU U COJIEH, TEHETUYECKYIO CBSI3b MEXKIYy HUMH, OJITBEPXKAasi MPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

9) onucvleame poib KUCIOPOIA, BOAOPOJa W BOABI B IPHPOAHBIX MpOLECCaX, B IHKUBBIX
OpraHu3Max, HUX NPUMEHEHHE B PpA3JIMYHBIX OTPACIAX IMPOMBIIUIEHHOCTH, BO3MOXHOE
UCTIOJIb30BaHUE B COBPEMEHHBIX TEXHOJIOTUSX;

10) obwsacuams u npocHo3upoeams CBOMCTBA BELIECTB B 3aBUCMOCTH OT UX COCTaBa M CTPOCHMUS,
BO3MOXKHOCTH ITPOTEKAHHUS XUMHUECKHX MPEBPAIICHNI B PA3ITMUHBIX YCIOBHSIX;

11) gviuucnsames OTHOCUTEILHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEILIECTB, MOJIIPHYIO Maccy
CMECH, MOJIBHYIO JIOJII0 XMMHYECKOTO DJIEMEHTAa B COCJMHEHHH; MAcCOBYIO JOJII0 XMMHUYECKOTO
arieMeHTa 1o (opMyJie COSNWHEHHS;, HaXOAUTh MPOCTEHIIYI0 (OpPMYITy BEmECTBa MO MAacCOBBIM
WIM MOJIBHBIM JIOJSIM DJIEMEHTOB; MAacCOBYIO [OJNIO BEIIECTBA B PacTBOpPE, MOJSIPHYIO
KOHIICHTPALIMIO BEIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI IO YPABHEHUSIM XMMUYECKON pEaKIim;

12) npumensimo OCHOGHBIE Onepayuu MbICIUMENIbHOU OesimelbHOCHY — aHaIW3 W CUHTE3,
cpaBHEHHE, 0000IIeHNE, CHCTEMATH3AIUIO, KJIACCH(PUKAIUIO, BBISIBJICHUE TPHYUHHO-CIICICTBEHHBIX
CBSI3€H — JUIs N3y4YCHUSI CBOMCTB BEUIECTB M XUMHUYECKHUX PEaKIIMi; €CTECTBEHHOHAYYHBIE METOIbI
NO3HAHUsI — HaOJroIeHUE, U3MEPEHNe, MOJCITUPOBAaHNE, SKCIIEPUMEHT (peallbHbId ¥ MBICTICHHBIN)
— JI7Is1 OCBOCHUS Y4€OHOTO COZICPIKAHMS;

13) packpwvieams CyIIHOCTh TPOLECCOB OKUCICHUS M BOCCTAHOBJICHHUS, COCTAaBIISITh YPaBHECHUS
HPOCTBIX OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEakLnii (METOJOM 3JIEKTPOHHOTO OallaHca);

14) ycmanagnueéams CBSI3M MEXKIY peajbHO HAOIIOJACMbIMA XUMHYCCKUMHU SIBJICHUSIMH U
IpOLIECCaMy, MPOUCXOMAINIMMH B MakKpo- M MHKPOMHUpPE, OOBSCHATh MPUYMHBI MHOT000pa3us
BEIIECTB; COOTHOCUTh XUMHUECKUE 3HAHUS CO 3HAHHMSIMH JAPYTHX y4eOHBIX MPEIMETOB;

15) cneoosame npasunam 6e30macHol paboOThl B 1a00PATOPUH MPU UCTIOIB30BAHUH XHMHUYECKOM
nocynsl ¥ OOOPYJOBaHHWS, a TaKXKe MpaBWIaM OOpalleHUs C BEUIECTBAMH B COOTBETCTBHH C
MHCTPYKLUSMHU BBITIOJHEHUS JTAOOPATOPHBIX OIBITOB U NMPAKTHYECKUX PAOOT MO MOJYyYEHHIO U
coOupaHMIO Ta3000pa3HbIX BeEUIECTB (BOAOPOJA M KHUCIOPOJa), MPUTOTOBICHHIO PACTBOPOB C
OTpesieNIEHHOW MaccOBOM J10JIeil pacTBOPEHHOTO BEIIECTBA, PEIICHUIO HKCIIEPUMEHTAIBHBIX 3a7a4
1o TeMe «OCHOBHBIE KJIACCHI HEOPTAaHMYECKUX COCAHMHEHUI;

16) demoncmpuposame BnaieHne OCHOBAMH XMMHYECKOW I'PAaMOTHOCTH, BKJIFOYAIOIICH YMEHHS
0e30macHOro oOpaleHusi ¢ BENIECTBAMH, HCIOJIb3yeMbIMH B ITOBCETHEBHOW JKM3HHU, a TaKKe
3HaHUE TIpaBWJ TIOBEAECHUS B LEIIX COepexeHHus 3JI0pOBbs U  OKpYXKarolled  cpemsl.



TEMATHYECKOE IINTAHUPOBAHUE

Ne | HammeHoBaHue Kouun4yecrBo yacos | /lara Buabl gesiTeJIbHOCTH Buabl, d¢opmsl | diaexkTponnblie (ugpoBbie)
n/m | pa3iejioB M TeM U3yUYeHHUs KOHTPOJIA oOpa3oBaTe/ibHbIE
IPOrpaMmbl BCETO | KOHT | TpaK pecypebl
poJab | THYE
Hble | CKHe
pado | pado
ThI ThI
Paznern 1. IlepBoHavaibHble XUMHYECKHE TOHATHS
1.1 | Xumuss — Baxkumas| 6 |1 2 PackpeiBaTth  cMbIc  u3ydaembix | KoHTposmbHas https://resh.edu.ru/subject/les
00,12CTh [OHSATHI; pabora; son/1521/start/
€CTECTBO3HAHHSA H packpbiBaTh posib XuMuu B mipupoje | [Ipakruueckast | https://resh.edu.ru/subject/les
NPaKTHYECKOI W OKU3HH 4eJoBeKa, e€ CBsA3b C |pabora; son/1522/start/
AeATeTbHOCTH JIPYTUMH Haykamu; | TectupoBaHue;
YyeJl0BeKa XapaKkTepu30BaTh HaydHble MeTO/bI | CaMOOIeHKa  C
U3YYCHUS TPUPOJIBI; | UCTIOIB30BAHUEM
ClIe/IOBaTh IMpaBHJIaM I0JIb30BaHUs | «OIEHOYHOTO
XUMHYECKON MOCY 10U U | JIUCTa;

1abopaTOpHBIM 00OpYAOBaHUEM, a
TakKe TpaBUIaM OOpalIeHUs C
XUMHUYCCKUMU BCUICCTBAMU B
COOTBETCTBUU C MHCTPYKIUSMHU TIO
BBITIOJTHEHUIO MPAKTUYECKUX PaboT;

MJIAHUPOBATh u IIPOBOJUTH
XUMHUYECKUH  DKCIEPUMEHT IO
pa3lieNeHUuI0  CMeCed  BEILECTB;
BBICTpanBaTh pa3BEPHYTHIE
MIICBMEHHBIE U YCTHBIE OTBETHI C
omopoil Ha  HMHPOPMALUIO U3
yuyeOHHKa W JApyrHe HCTOYHHMKH
nHpopmanuu, TrPaMOTHO
HCII0JIb30BATh W3Yy4YEHHBIN
MMOHSTUHHBIN anmapar Kypca

XHMMHU;




1.2. | BemecTBa u| 19 |2 0 PackpbiBaTh  cMbIc  u3ydaeMbix | KoHTposbHas https://resh.edu.ru/subject/les

XHMHYECKHe MOHATUN M 3aKOHOB WM TPHUMEHSTH | padoTa; son/1486/start/

peaknun 3TM  noHATHsA Tpu  omumcanuu | TectupoBanue; | https://resh.edu.ru/subject/les
CBOMCTB BEIIECTB u ux | Camoorienka ¢ | son/1520/start/
NPEBPAIICHHIA; ucnons3oBanueM | https://resh.edu.ru/subject/les
pasnuyarhb busnueckue 1 | «O1eHOYHOTO son/2731/start/
XUMHUYECKHE SIBJICHUS, OOBICHATH | JIHCTA; https://resh.edu.ru/subject/les
UX CYIIHOCTh C TOYKH 3PEHHS son/2448/start/
aTOMHO-MOJICKYJISIPHOM TEOpUH; https://resh.edu.ru/subject/les
OIPEENIATh MPU3HAKH XUMHUYECKUX son/1487/start/
peaKivii, YCIOBUS MX MPOTCKAHUS; https://resh.edu.ru/subject/les
KIacCU(UIUPOBATh  XUMHUYECKHUE son/1485/start/
peakiuu (MO0 YUCIy W COCTaBY https://resh.edu.ru/subject/les
pearupyromux © 00pasyroIIuXcs son/1519/start/
BEILIECTB);
HCII0JIb30BATh XHUMHUYECKYIO
CHMBOJIHKY, HOMEHKJIATYPY;
COCTaBIATh (HOpMyNbl OUMHAPHBIX
BENICCTB 10  BAJIEHTHOCTH U
ONpEeAesITh  BaJEHTHOCTH  TIO
dhopmynam BEIIIECTB;
paccTaBiATh  KO3(QPUUUEHTH B
CXeMax  XHMHYECKHX  pEaKInii;
NPUMEHSATh  €CTECTBCHHO-HAYYHBIE
METOMBI IMO3HAHUS (B TOM YHCIE
HaOJTIo/IeH e, MOJICTTUPOBAHHE,
OKCIIEPUMEHT u OCHOBHBIE
oreparyu MBICITUTETBHOM
JEATEIIbHOCTH (cpaBHEHHE,
KJIacCUpUKanusA) Ui H3ydeHHUs
BEIECTB U XUMHYECKUX PEAKIIHIA;

Hroro no paszneny 25

Paznen 2. BaxkHeinme npeacTaBuTe I HEOPraHMYECKHUX BeleCTB

2.1.

Bo3nyx. Ilonsitue o

14

2

1

PaCKpLIBaTL CMBICJI N3y4YaCMBIX

YeTHBI - ompoc;

https://resh.edu.ru/subject/les




razax. Kucaopoa.

IMousitne
OKCHIAX

00

MOHATHIA ¥ IPUMEHSTh 3TH MOHSITHS
MIPU ONMCAHUU CBOWCTB BEIICCTB H
1504 IIPEBPALLCHHUI;
XapaKTEepU30BaTh (omHMCHIBATD)
COCTaB BO3AyXa, (U3HYECKHE W
XMUMHAYECKHE CBOMCTBAa KHCIIOpPOJA,
CTIOCO0BI ero HOJTy4YEHUs,
MPUMEHEHHE U 3HAYCHUE B TIPUPOJIC
u KU3HU YeJI0BEKa;
CpaBHUBATh pEAKIUU TOPEHHS WU
MEIJICHHOTO OKHCJICHUS;
coOuparb mpuOOp AN TMOTYYESHUS
KHCIIOPOa;

pacrio3HaBaTh  ONBITHBIM  ITyTEM

KHCJIOPOZ;
UCIIO0JIb30BATh XHUMHAYECKYIO
CHUMBOJIUKY JJIS COCTAaBJICHUSA

(dbopMynl BelIecTB, MOJIEKYJISPHBIX
YpaBHEHUN XMMHYECKHUX PEAKIUN C

y4acTueM KHCIIOPOJ1a;
OOBSACHATH CYIIIHOCTh
9KOJIOTMUECKUX npobiem,
CBSI3aHHBIX c 3arpsi3HeHUEM
BO3/yXa;

ClleZIoBaTh MpaBUiIaM Oe30macHOi
paboTbl B  Jabopatopuu  TpU
WCTIOIh30BaHUH XUMUYECKOH
nocynsl 1 00OpYJIOBaHUs, a TaKxkKe
MpaBuUjiaM OOpaIEHUs C TOPIOYNMHU
BEIIIECTBAMH B OBITY;

KonTponbHas
pabora;
[IpakTnueckas
pabora;
TectupoBanue;
Camoonenka ¢
HCII0JIb30BaHUEM
«OLIEHOYHOT O
JUCTaY,

son/2447/start/

2.2.

Bogopon. Iousitue o | 6

KHCJIOTAaxX " COJIAX

pacKpbiBaTh  CMBICT  HM3y4aeMbIX
MOHATUM Y IPUMEHSATD 3TH MOHSITHS
MIpU ONHCAHUU CBOMCTB BEILLIECTB U
ux IIPEBPALLICHUI;
XapaKkTepU30BaTh (omuckIBaTh)

YeTHbI - ompoc;
KonTponbHas
pabora;
IIpaxTnueckas
pabora;

https://resh.edu.ru/subject/les
son/2447/start/




¢busnyeckue U XUMHUYECKHE
CBOMCTBa BOAOPOZA, CHOCOOBI €ro
MOJIy4EHUsI, TPUMEHEHHUE, COCTaB
KHCJIOT u coJIeH;
coOuparb TpuOOp AJsl MONTYYCHHUS
BOJIOPO/JIA;

nojiy4yarb, CcOOUpaTb  BOJOPOI,
MIPOBEPSTH HA  YHUCTOTYy W
JTOKa3bIBATh ero HAJINYUE;
WCIIOJIb30BaTh XUMHYECKYIO
CUMBOJIMKY  JIJIi  COCTaBJICHHS
(dbopMynl BelIeCTB, MOJIEKYJISIPHBIX
YpaBHEHUN XMMHYECKHUX PEAKUUN C
y4acTHUEM BOJOPO/IA;
CJIeIOBaTh MpaBWJIaM 0Oe30IacHOM
paboTel B J1abopaTropuH  IPHU
WCIIOJIb30BAHUN XUMHYECKON
nocyasl U 00OpyAOBaHUs, a TaKXKe
MpaBuUjiiaM OOpaIleHUs C TOPIOYUMHU
BEIIECTBAMHU B OBITY;
IUIAHUPOBATh M OCYIIECTBIATH Ha
MIPaKTUKE XUMHYECKHE
IKCIIEPUMEHTHI, IPOBOJIUTH
HaONIO/IeHUs, JIefaTh BBIBOJBI IO
pe3yiibraTamMm IKCIIEPUMECHTA;
y4acTBOBaTh B COBMECTHOU paboTe
B TIape WJIU TPYIIIIE;

TectupoBanue;
CamoolnieHka ¢
HCI0JIb30BaHUEM
«OLIEHOYHOT O
JIACTaY;

2.3.

Boaa. PacrBOpbI.

IMonaTue
OCHOBAHHAX

00

12

pacKpbIBaTh  CMBICH  M3y4aeMbIX
MOHSTUN U TPUMEHSThH 3TH MOHATHS
IIpYA OIMCAHUM CBOWCTB BEILIECTB U
150, IIPEBPAILCHHI;
XapaKkTepu3oBaTh (UINYECKUE W
XHMHYSCKHE CBOMCTBAa BOJBI, €€
poib KakK PacTBOPHUTEIIS B
MPUPOIHBIX MpoIEeccax;

KonTponbHas
pabora;
IIpaxTnueckas
pabora;
TectupoBanue;
CamoonieHKa ¢
HCII0JIb30BaHNUEM
«O1LEeHOYHOT O

https://resh.edu.ru/subject/les
son/2447/start/




OTPENIETATh PacTBOPUMOCTD
BEILIECTB, TOJB3YSICh  TaOIUIEH
pPacTBOPUMOCTH;

COCTaBJIATh YPABHEHUS XUMUYECKUX
peakuuMi ¢ y4aCTHEM  BOJBI;
COCTaBJIATh (hOPMYJIBI OCHOBaHUA,
JaBaTb HM Ha3BaHHA, COCTaBJIATH
YPaBHEHUS XUMHUECKUX pEaKIHi C

y4aCTUEM OCHOBaHMW;
OOBSCHSTH CYIIHOCTb
HKOJIOTUIECKUX npobiem,
CBSI3aHHBIX c 3arpsi3HEHUEM

MIPUPOIHBIX BOJ, CIIOCOOBI OYHCTKH
BOABI OT TpPHUMECEH, Mepbl IO
OXpaHe BOJA OT 3arpsA3HEHUs;
aHAJIM3UPOBaTh HMHGPOPMAIUIO O
BIIMSAHUHN IMPOMBIIIJICHHOCTH,
CEJIbCKOTO XO3SHCTBa, TpaHCHOpTa
U Jp. Ha COCTOSTHHE OKPYXKaroIIei

cpensl;
IUIAaHUPOBATh M OCYILECTBISATh Ha
MIPAKTHKE XUMHYECKHE
SKCIIEPUMEHTHI, IPOBOJTUTH

HaOIIoAeHUs, JenaTh BBIBOABI IO
pe3yabTaTaM dKCIIEPUMEHTA,

JIACTAY;

2.4.

OcHOBHBIE KJACCHI
HEOPraHu4YecKux
coeIUHEeHU

14

pacKpbIBaTb  CMBICII  OCHOBHBIX
XAMUYECKHUX TOHSATHH,
WJUTIOCTPUPOBATH UX B3aUMOCBSI3b U
MPUMEHATh OTH  TIOHATUSA  TIPH
OIIMCAaHWM CBOMCTB BEIIECTB U HUX
MIPEBPAILCHHI;

KJ1acCU(UITUPOBATH n3y4yaeMmble
BEIIECTBA M0 COCTABY U CBOMCTBAM;
COCTaBIATh  (DOPMYNIBI  OKCHJIOB,
KHCJIOT, OCHOBaHMH, COJIeH |

YeTHBI - Ompoc;
[TruceMeHHbII
KOHTpOJIb;
KoHTtponbHas
pabora;
[IpakTnueckas
pabora;
TectupoBanue;
CamooueHka C
HCIIOJIb30BaHNEM

https://sdo.edu.orb.ru/theme.
php?id=2804
https://www.yaklass.ru/p/hi
mija/8-klass/rastvory-
58606/sreda-rastvorov-
indikatory-108392
https://sdo.edu.orb.ru/theme.
php?id=2807
https://sdo.edu.orb.ru/theme.
php?id=2968




Ha3bIBaTh UX M0 MEXIYyHAPOTHOU
HOMEHKJIaTypE;

XapaKTepu30BaTh WIVE
XUMUYECKHE CBOWCTBA HM3YYCHHBIX
KJIACCOB HEOPraHWYECKUX BEIIECTB,
0cOoOBIE CBOMCTBA HX BaXKHEHUIIUX
MpeACTaBUTENCH, UX TOJNy4YeHHE U
MIPUMEHCHHE;

COCTaBJIATh MOJICKYJISIPHBIC
ypaBHEHUs pEaKInid,
WJUTIOCTPUPYIOIIHAX XUMHUYECKHE
CBOHCTBa M CIIOCOOBI IOJTyYCHUS
BCIIECTB W3YYCHHBIX
KJIACCOB/TPYIIIL, a TaKKe
MOATBEPXKIAIOIMIMX  TEHETUUECKYIO
CBSI3b MEXIY HHUMUY,
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB
Ha OCHOBE OOIIUX XHUMHYECKHUX
CBOMCTB M3YYEHHBIX KJIACCOB/TPYIII
BEIIECTB, K KOTOPBIM OHH
OTHOCSTCS;

MPOU3BOJUTh  BBIYHUCICHHUS  TIO
YPaBHEHUSM XUMHYECKHX PEAKITHiA;
IJIAHUPOBATh M OCYIIECTBIATH Ha
TIPAKTUKE XUMHYECKHE
SKCIEPUMEHTBHI, MIPOBOUTH
HAOJIOMEHUs, IeNaTh BBIBOIALI IO
pe3ylbTaTaM dKCIepUMEHTa;

«O1LEHOYHOTO
JINCTaY;

https://www.youtube.com/w
atch?v=fAIIAOQKBdM

Uroro no pazgeny

46

Paznen

3. Ilepuoanueckuii

3aKO0H

U

CTpOCHI/Ie aToOMOB. XMMHYECKasl CBSA3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE pPeaKIuu

Hepuonnqeacaﬁ CuCTeMa XUMHUYECKHUX 3JIEMECHTOB

. W. MenaeneeBa.

3.1.

Iepuoauveckuii
3aKO0H
Ilepuoguueckas

14

1

0

PaCKprIBaTh CMBICJI HN3Yy4aCMbIX
TOHSTUHI 51 [Tepuoanueckoro
3aKOHa;

YeTHBI - ompoc;
KonTponbHas
pabora;

https://www.youtube.com/w
atch?v=wyxbiLSgoTo
https://sdo.edu.orb.ru/theme.




cucremMa
XHMHYECKHX
3J1IeMEHTOB

J. 1. MenaeneeBa.
CtpoeHue aToma

KJ1accu(UIUpOBaTh U3y4aeMble
XUMHUYECKUE 3JIEMEHTHI U BEILIECTBA
o COCTaBYy 51 CBOICTBaM;
XapaKTepU30BaTh o0rmiue u
OTJINYUTEIbHBIC MPU3HAKU
LIEJIOYHBIX METAaJUIOB, TaJOreHOB,
WHEPTHBIX (0JaropoJgHBIX) Ta3oB;
COOTHOCUTH 0003HAYEHHS, KOTOPHIE
HMEKTCS B [lepronnueckou
CUCTEME XMMHUYECKUX 3JIEMEHTOB, C
YUCJIOBBIMU XapaKTePUCTUKAMHU
CTPOEHHUSI aTOMOB  XMMHYECKUX
3JIEMEHTOB (COCTaB W 3apsAl fjpa,
olmiee  4YHMCIO  DIEKTPOHOB H
pacupeneneHue ux 1o
3JE€KTPOHHBIM CIIOSIM);
OOBSACHATH  CBSI3b  IOJIOXKEHMUS
3JIEMEHTA B Ilepuoanueckon
CUCTEME C COCTaBOM  aToMma,
pacnpenesieHueM JJIEKTPOHOB 110
SHEPreTHYECKUM YPOBHSIM,
MOAYPOBHSAM M OpOUTANsIM Y
aTOMOB TEPBBIX YETHIPEX MEPUOJIOB;
MOJEJIIMPOBAaTh CTPOEHUE aToMa,

DHEPreTUYECKUX YPOBHEU u
MIOYpPOBHEN pu IIOMOUIN
PHCYHKOB, 3IEKTPOHHBIX
KOHQHUTypalMii U AJIEKTPOHHO-
rpaduyecKkux bopmyi;

OOBSICHATH 00IIME 3aKOHOMEPHOCTH
B M3MEHEHUH CBOMCTB XMMUYECKUX
JJIEMEHTOB (M3MEHEHUE pPaJnyCOB
aTOMOB, 3JIEKTPOOTPHULIATEILHOCTH,
BAJICHTHOCTH) U WX COEIMHEHUH B
npeneigax MaiblX —IMEPUOJOB U
[JIABHBIX MOATPYNII C  y4ETOM

TectupoBanue;
CamoolnieHka ¢
HCI0JIb30BaHUEM
«OLIEHOYHOT O
JIACTaY;

php?id=2970
https://www.youtube.com/w
atch?v=80Wx5FWfT6w
https://www.youtube.com/w
atch?v=rBCSdIhcNFc




CTpOEHUS X aTOMOB;
XapaKTepU30BaTh XHUMHAYECKHE
3JIEMEHTHI MEPBBIX TPEX MEPHUOJIOB,
KaJIMi, KaJbIUd M MX COCAMHCHUS
no nosioxkenuto B llepuoanueckoit
cucteme /1. 1. Menaeneena;

3.2.

XuMuuyeckasi CBSI3b.
OKHCINTEIBLHO-
BOCCTAHOBHUTEJILHEIE
peaxkiun

12

pacKpbIBaTh  CMBICI  H3y4aeMbIX
MOHATHIA ¥ IPUMEHSTh 3TH MOHSITHS
MIPY ONMHCAHWH CBOMCTB BEIIECTB H
ux NPEBPALICHUN;
OTIPEACIISATh BUJ XUMUYCCKOW CBS3H
B COC/IMHCHUH,
yMETb  OOBSCHATH  NPUYHHHO-
CIIC/ICTBEHHYIO  CBSI3b. CTPOCHHE
aTOMOB BHJI XHMHYECKON CBS3H B
COCJIMHEHUU THIT KPHUCTALUTUICCKOM
pemiéTku  (PU3NYCCKUE CBOHCTBA
BEIIECTBA;

MIPOTHO3MPOBATH CBOWMCTBA BEIICCTB
Ha OCHOBaHUU 3HAaHUU O BHIAX
XUMHYECKOH  CBSI3M W THIAX
KPUCTAIITNYECKIX PEmETOK;
MOJICIUPOBATh CTPOCHUE MOJIEKYI
MpU TOMOIIM PUCYHKOB, MOJENEH,
JMEKTPOHHBIX W CTPYKTYPHBIX
hopmys;

HCITOJIb30BaTh XUMHYECKYIO
CUMBOIIMKY  JJS  COCTaBJICHUS
dbopmMyn BEmIECTB, AJIEKTPOHHOTO
Oaimanca peaKiuii;
OTNPECIATh CTEIECHb OKHCIICHHUS
aTOMOB XMMHYECKHX JJIEMEHTOB IO
(dbopMysiaM M COCTaBISATH (POPMYJIBI
OMHAPHBIX COSAMHEHUI TIO CTETICHH
OKHUCJICHHUS aTOMOB XHMHYECKHX

YcerHbli - 0o1poc;
KoHntponbnas
pabora;
Tectuposanue;
CamooueHKa ¢
HCII0JIb30BaHUEM
«O11€HOYHOTO
JUCTaY;

https://www.youtube.com/w
atch?v=wyxbiLSgoTo
https://sdo.edu.orb.ru/theme.
php?id=2970
https://www.youtube.com/w
atch?v=80Wx5FWfT6w
https://www.youtube.com/w
atch?v=rBCSdlhcNFc




DJICMCHTOB;

OTIpENeNATh OKHCITUTEIh u
BOCCTaHOBUTEIIb;

Hroro mo pazueny: 26

PeszepBHOE Bpems 5

OBUIEE KOJIMYECTBO | 102 |10 6

YACOB o

[TPOI'PAMME

IMOYPOYHOE IINTAHUPOBAHHE

B €CTCCTBCHHBIX HAaYyKax. HpC,I[CTaBJ'IeHI/IH 0 HAYYHOM ITIO3HAHUH

Ne Tema ypoka KosmnuecTBo yacos Jara uzydeHnus Bunsbl, popmbl KOHTPOJISA
n/n
BCEro | KOHTPOJI | MPAKTHY
bHbIE ecKue
padoTbl | padoThl
Paznen 1. [lepBoHauaabHble XUMHUECKUE TIOHSITHS 6 1 2
1.1. XumMuss — BakHasi 00J1aCTh €CTECTBO3HAHMUS U
MPaKTHYECKOI eSITeJIbHOCTH YeJIOBeKa
1. | Xumus — sasxrcnas obracme ecmecmeosuanus u npakmuyeckou | 1 0 0 YcTHBIN onpoc
oesamenvHocmu uenogexa. Ilpeomem xumuu. Ponv xumuu 6
HCUZHU yenogexa. Kparkue CBE/ICHUS 00 UCTOPUU
BO3HUKHOBEHUS W Pa3BUTHUS XWMHU. XHMHS B CHCTEME HayK.
Tena wu BemectBa. DuU3NYECKME W XUMHUYECKHE CBOWCTBa
BEIECTB. ATperaTHbIe COCTOSHUS BEIIICCTB.
Jlabopamopmvie onvimol
1. W3ydyenue u onucaHue (HU3MUECKUX CBOWCTB 00pa3loB
HEOPTaHMYECKUX BEIIECTB.
2. |llonATHe O TEOPETUUYECKUX M IMIUPUUYECKUX MeTojax mo3Hanus | 1 0 0

YceTHBIT onpoc
[T1CbMEHHBIN KOHTPOJIb




HAa OMIHUPUYECKOM  YpPOBHE:  HAONIOJEHWE, W3MEpEeHHue,
AKCIIEPUMEHT, MOJICTIMPOBAHHUE, BHIYMCICHUE; HA TEOPETUYECKOM
ypOBHE: Hay4dHbIe ()aKThI, TPOOJIEMa, TUTIOTE3a, TEOPHs], 3aKOH.
A3pik xuMun. CTOYHUKN XUMUYECKON MHPOPMAITHH.
Jlabopamopnvlie onvimol

2. V3ydenune crocoboB pasueneHus cMecei (C TOMOIIbIO
MarHuTa).

[Tonatue o meromax pabOTBl C XMMHUYECKMMHU BEIIECTBAMH.
OO6opynoBaHue MKOJIBHOM XUMHUYeCcKoi nabopatopun. [IpaBuna
0e30MmacHOro oOpallleHus C BeElIecTBaMU U J1a0OpPaTOPHBIM
o0opyIoBaHUEM.

Jlemoncmpayuu

JIaGoparopHoe 00opy0BaHuUE.

Pa3znuynbie BUIBI XUMUUECKOM MOCYIBI.

OO0pa3s1ibl BEIECTB.

TectupoBanue

Ilpakmuueckas paboma Ne 1. [lpaBuna paboTsl B TaOOpaTOpUH
U TIpUEMBI 0OpalIeHus ¢ J1a00paTOpHBIM 000PYI0OBAHUEM.

[IpakTuueckas pabora

UYuctele BemecTBa M cMecu. I[IpuponiHble CcMecH: BO3IYX,
MPUPOJHBIN Ta3, HeQTh, IPUPOIHBIE BOABI, TOPHBIE TOPOIBI U
MuHepaiibl. [IoHSATHE O TOMOT€HHBIX U T'€TEPOr€HHBIX CMECSX.
Crnioco0wl paznenenus: cmeceit. OuncTKa BEIIECTB.
Jlemoncmpayuu

Crnioco0nl pa3aenenus cmeceit (GuiabTpoBaHUE, BbIIapUBAHUE,
JUCTUIUISALMS, XpoMaTorpagus).

Ilpakmuueckas paboma Ne 2. Paznenenue cMeceii (Ha mpumepe
OYHMCTKH [TOBAPEHHOM COJN).

[IpakTruyeckas pabora

KonTponbnas pabora Nel no teme: «Xumus — BaxkHasi 0071acThb
€CTECTBO3HAHHUSA U IPAKTUUYECKOM EATENBHOCTH YEIOBEKA»

KonTpomnbHas pabora

1.2.BemecTBa 1 XUMHYeCKHe PeaKIUN
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ATOMBI W MOJIEKYJBbl. XHMHUYECKHE 3JIeMEHTbl. CHUMBOJIBI
XMMHYECKUX IIEMEHTOB. [IpocThie U CII0KHBIE BELIECTBA.
Jlabopamopnbie onvimoi

VYeTHbII onpoc
TectupoBanue




3. O3HakoMiIeHHE ¢ 00pa3amMu MPOCTHIX (METAIOB U
HEMETAJIJIOB) U CJIOKHBIX BEIIIECTR.
4. O3HaKOMJIEHHUE C MOJICIIIMH AaTOMOB U MOJIEKYIL.

aJeMeHTa B coeuHeHuu. HaxoxaeHue mpocteifieit hopMyIibl
BEILECTBA 10 MOJIBHBIM JI0JIIM DJIEMEHTOB.
Pewenue pacuemnvix 3a0au (Bvluucnenus)

CamMooI1eHKa ¢
HCIIOIb30BaHUEM
«OILEHOYHOT O JIUCTAa»

8. Meramuisl M HeMeTalibl.  BemiectBa  MOJIEKYJISIDHOTO U VYeTHbII onpoc
HEMOJIEKYJISIPHOTO CTPOCHHS. [TuceMeHHBIN KOHTPOJIb

9. |Xumuueckas Qopmyna. BaneHTHOCTb aTOMOB XHMMHYECKHX VYeTHBII onpoc
JJIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTAaBa BEILIECTB. [TuceMeHHBIN KOHTPOJIb

TectupoBanue

10. | OnpeneneHne BaJIEHTHOCTH JIEMEHTOB 0 (hopMysIaM OMHAPHBIX YcTHBIN onpoc
COeIMHEHUI U cocTaBiieHue (popMys1 OMHAPHBIX COEAMHEHUH 110 [InceMeHHBINM KOHTPOJIb
BAJICHTHOCTH 3JIEMEHTOB JIuKTaHT

11. | OtHOocuTenbHas aroMHasg Macca. OTHOCUTEIbHAS MOJIEKYJIpHAS YcrHbil oIpoc
Mmacca. Camoonenka c
Pewenue pacuemnuix 3a0au (Bvluucnenus) MCII0JIb30BaHUEM
— OTHOCHUTEJIbHOW MOJIEKYJIIPHOM MacChl BEIIECTB, MOJSPHOM «O11€HOYHOTO JTUCTa
MAaccChl, MacChl BEIECTB U KOJIMYECTBA BELIECTBA

12. |MaccoBast 10711 XMMHYECKOTO »HJIEMEHTa B COEIMHEHUH. YceTHBIT onpoc
Haxoxxnenue mpocreitmeid Gopmyibl BeliecTBa MO MacCOBBIM [TuceMeHHBIN KOHTPOJIb
JOJIIM DJIEMEHTOB.
Pewenue pacuemnvix 3a0au (Bvluucnenus)
— MaccOBOM J0JIM XMMUYECKOT0 3JIEMEHTa 110 Gpopmylie
COCIMHEHHS;

13. | KosnmgectBo BemiectBa. Mousib. MosnsipHast Macca. YceTHBIT onpoc
Jlemoncmpayuu
OO0pa3s1bl BEIEeCTB KOJIMYECTBOM 1 MOJIb

14. | B3auMOCBsI3b KOJTMYECTBA, MAaCChl U YHCIA CTPYKTYPHBIX €AMHUI] [IuceMeHHBII ~ KOHTpOJIb
BemiecTBa. Pacuérel mo popmynaM XUMHAYECKUX COSTMHEHUI

15. | MonsipHas Macca cMecH BeriecTB. MosbHast OISl XUMHUYECKOTO YcTHBIT onpoc




— mpocrteimel (QopMyNbl BelIecTBA 10 MAacCOBBIM WM
MOJIBHBIM JIOJIIM 3JIEMEHTOB

16. | KontposbHas pabora Ne2 mo teme: «BemecrtBa. MaccoBas o KonTtponbHas pabora
XUMHUYECKOI'0 DJIEMEHTA B COCAMHEHUI

17. | ®dusnyeckue U XMMUYECKHE SBICHUSA TectupoBanue
Jlemoncmpayuu
dusnueckue sBiIeHUs (pacTUpaHUe caxapa B CTYIKE, KUIIEHUE U
KOHJICHCALIUsl BOJBI U T. 1.)

18. | Xummueckass peakuuss U e€ MPHU3HAKH. YCIOBUS NPOTEKAHHUS VYeTHBII onpoc
XUMHUYECKHUX PEAKLIHM. [InceMeHHBINM KOHTPOJIb
Jlemoncmpayuu
XuMHuecKue SBJICHUs (pa3sIoKEeHHE caxapa, B3auMOJEHCTBHE
JKees3a C Cepol, B3aUMOJAECHCTBUE CEPHOM KUCIIOTHI C XJIOPUAOM
Oapusi, monydeHue U paszioxeHue ruapokcuaa menu(ll),

B3auMoJeiicTBue keneza ¢ pactBopoMm coimu  meau(ll),
B3aUMOJICHCTBHE COJIbI MIIM MeJIa C COJSTHOM KUCIIOTOM).
Jlabopamophuie onvimol

5. Habmronenue ¢pusnyeckux (IiaBieHue BOCKa, TassHUE JIbJIA) U
XUMHUYECKUX (TOpEHUE CBEUH, MPOKaIUBaHUE METHOM
MIPOBOJIOKH ) SIBJICHUH.

6. HabmroieHue u onucanue Npu3HakoB MPOTEKaHUs
XUMHYECKHUX PEAKIIMH pa3HbIX THIIOB.

19. | 3akoH coxpaHEeHHsT MacChl BENIECTB VYeTHBII onpoc
Jlemoncmpayuu TectupoBanue
OnBbIThI, UJUTIOCTPUPYIOLINE 3aKOH COXPAHEHUS MAaCCHI.

Jlabopamopnuie onvimol
7. HabmroieHue 1 onucaHue OnbITOB, MWIUTFOCTPUPYIOLIUX 3aKOH
COXPAHEHHUS MacCCBhl.

20. | ATomMHO-MoneKysipHast Teopusi. JKusub u aestenbHocTh M. B. 3auer
JlomoHOCOBa.

21. | Xumuueckue ypaBHeHHMs. THUIBI  XUMHYECKUX  peakUuit VYcTHBIT onpoc

(coemuHeHuUsI, pa3IoKeHHS, 3aMeIeHUs, 0OOMEHA)




22. | Pacuérpl M0 XMMUYECKHM ypaBHEHUSIM 1 TectupoBanue
23. | Pewenue pacuemnulx 3a0ay (Boluucnenus) 1 VYcrHbIl onpoc
— I10 YPABHEHMSIM XUMUYECKON PEAKIUH: KOJINYECTBA [TucpMeHHBIN KOHTPOJIb
BELIECTBA, MAaCChI [10 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce Camoonenka ¢
peareHToB WM IPOAYKTOB PEAKIIUH HCII0JIb30BaHUEM
«O1I€HOYHOT 0 JIUCTa»
24. | OkcnepumenmanvHoe uzyuenue geujecmes u aenenuti. usydenne u| 1 YcTHBIN onpoc
onucaHue (U3NYECKUX CBOMCTB 00pa3lOB HEOPraHUYECKHX TectupoBanue
BEIIECTB, HAOJIOJCHHWE M OINUCAaHME INPU3HAKOB MPOTEKAHMS
XUMHYECKUX PEAKIUI
25. |KontponmpHast pabora Ne3 mo Tteme: «llepBonavanphbie| 1 KonTpoabnas padora
XUMHUYECKHUE OHITHS
Paznen 2. BaxHeiilmime mpeacTaBUTeJM Heopranuyeckmx | 14
BeIeCTB
2.1. Bo3nyx. Ilonsitue o rasax. Kuciaopoa. Ilonsitue 06
OKCHAAX
26. |Bo3zngyx — cmech razoB. CocraB Bo3ayxa Ilonarme o razax.| 1 YceTHBIT onpoc
3akoH ABorajipo. Mosnsipablii 00BEM razoB
Pewenue pacuemnuix 3a0au (Boiuucnenus)
— 00béMa, KOJIMYECTBa BEIIECTBA ra3a MO H3BECTHOMY €ro
KOJINYECTBY BELIECTBA, 00BEMY;
27. | OTHOCHTENBHAS IIJIOTHOCTH ra3os. Onpenenenue | 1 VYeTHBII onpoc
OTHOCHUTEJIbHOW MOJIEKYJISIPHOI Macchl ra3000pa3HOro BelecTBa TectupoBanue
10 U3BECTHOW OTHOCHUTENIBHON IIJIOTHOCTH
Pewenue pacuemnvix 3adau (Boruucnenus)
— OTHOCHUTEIIBHOU MJIOTHOCTHU ra3os;
— OTHOCHUTEJIBHOM MOJIEKYJSIPHOM Macchl ra3a IO HM3BECTHOM
OTHOCHUTEJIbHOM IIJIOTHOCTH;
28. | OObEMHBIC OTHOIICHUS T'a30B TP XUMHUYECKUX PEAKIIHSIX. 1 TectupoBanue
29. | Kucnopoo — »sneMeHT W T1poctoe BemecTBo. Haxoxaenue | 1 YcTHbIi onpoc

KHCIIOpoJia B MpHpoje, (u3MUecKue W XMUMHYECKHE CBOMCTBa




(peakuuy rOpeHMsl U OKUCIICHNUS).
Jlemoncmpayuu

KauecTBeHHOE OmpeiesieHre KUCI0poAa IPU IMTOMOIIH TIEIOLIEH
JTYYUHKU.

KonuuecTBeHHOE ompeneleHne CoAep)KaHUs KUCIopoJa B
BO3JIyXeE.

30. |IIpormecch okucnenus B xuBoi npupoze. Oxcumasl. [Ipumenenne VYcrHblit onpoc
KHUCI0pOJa [IncebMEHHBIN KOHTPOIIb
Jlabopamopmuwiii onvim CamooreHka ¢
8.03HakomMieHme ¢ 00pa3aMu OKCHJIOB U OMTUCAHUE UX CBOWCTB. UCIIOJIb30BaHUEM

«O11I€HOYHOr 0 JIMCTa»

31. |CmocoObl  moNlydeHUs ~ KucCiIopojga B jaboparopud U TectupoBanue

npoMeliieHHocTH. [loHsTHe 0 KaTtanu3aTope.

Jlemoncmpayuu

KauecTtBeHHOE ompeneneHne KUCI0poia MNPy MOMOIIHU TIACIOIIEH
JyYUHKU.

KonnuecTBeHHoe ompeseneHne CoAep)KaHus KUCIOpoJa B
BO3JIyXe€.

[Tonmyyenue, cobupanue 1 U3y4eHUE CBOMCTB KUCIOPOAA.

32. | KontponbHas pabota Ned4 no Teme: «Kucnopoz. Oxkcuas» KonTponbHas padora

33. | KpyroBopoT kuciopo/a B mpupoie YcTHEI onpoc

34. |O30H — ammorponHas MoauduKanus Kuciopoaa. O30HOBBII YcTHBIN onpoc
CIIOM, €ro 3Ha4yeHWe U1 JKUBBIX OpraHu3MoB. Paspymienue TectupoBanue
030HOBOTO CJIOS.

35. |Ilpakmuyecxas padboma Ne 3. Tlomydenue u coOupanue [IpakTuyeckas pabora
KHCIIOpO/1a, U3yUEHUE ero CBOUCTB.

36. | TerutoBo#t 3P PeKT XUMHUECKOH pPEaKIUH, TEPMOXUMHUUICCKUE TectupoBanue
YPaBHEHUS, K30~ U SHAOTEPMUUYECKUE PEAKIIUH.

37. | Tommuso. Vcmonb3oBaHue YIis B METaHA B Ka4ecTBE TOILIMBA. CamMooI1eHKa ¢

3arpszuenue Bo3ayxa. [lonstae o mapaukoBoM ddexTe.
Jlemoncmpayuu

UCHOJIL30BAaHHEM
«OILEHOYHOT O JIUCTAa»




HaGmronenne B3auMOJIEHCTBUS BEIIECTB C KHCIOPOAOM U
YCJIOBUI BO3HUKHOBEHUS U IPEKPAILCHUS TOPEHUS

38. | Pewenue pacuemnwvix 3a0au (Bviuucnenus) VYcTHBIN onpoc
— 00BEMOB T'a30B MO YPaBHEHUIO XUMHUUYECKOU PEaKlny; [IuceMeHHBIN KOHTPOJIb
— [0 YPaBHEHHSIM XUMUYECKOU PEaKIH: KOJINYeCTBa CamoolieHka ¢
BEIIECTBA, 00BEMA, MaCCHI 110 H3BECTHOMY KOJIMYECTBY MCII0JIb30BaHUEM
BelIecTBa, 00bEMY, Macce peareHTOB MM MPOIYKTOB peakluu «O1I€HOYHOT O JIUCTa»
39. | Kontponbnas pabota Ne5 mo teme: «Bo3nyx. [lonsTtue o razax. KonTposnbnas pabora
Kucnopon. [lonsitue 00 oxcumax»
2.2. Bonopon. IlonsiTie 0 KUCJ0TAX U COJISAX
40. | Booopoo — »neMeHT M TpocToe BemecTBo. Haxoxnenue YcTHBIN onpoc
BOZIOpOJa B TMpupoje, (U3MUecKhe M XHMHUYECKHE CBOMCTBA,
MIPUMEHEHUE, CIIOCOOBI MOITYUEHHUS.
Jlemoncmpayuu
[Tonmy4yenue, cobupanue U pacrio3HaBaHHE BOJOPO/IA.
I'openue Bogopona.
B3aumogeiicteue Bogopoaa ¢ okcumom meau(1l).
41. | IloHsiTHE O KUCIOTAX U COJMAX TectupoBanue
Jlabopamopnwiii onvim
9. B3anmogeiicTBre KUCIOT ¢ METalJIaMH.
42. | Ilpaxmuueckasa paboma Ne 4. Tlomyuenme u coOupanue [IpakTuueckas pabora
BOJOPOJa, U3yYEHHE €r0 CBOMCTB.
43. | Ucmosb30BaHmEe BOAOPO/Ia B KA4€CTBE TOILINBA. YcrHbIi onpoc
Pewenue pacuemnuix 3a0au (Boiuucaenus) CamoorieHKka ¢
— 00bEMa, KOJIMYEeCTBA BEIECTBA ra3a M0 U3BECTHOMY €ro HCIIOJIb30BaHUEM
KOJIMYECTBY BEIECTBA WK 00BEMY; «OI1IEHOYHOTO JIUCTa»
44. | Pewenue pacuemuwix 3a0a4 (Bviuucienus) CamoorieHka
— 00BEMOB Ta30B [0 YPaBHEHHIO XUMUYECKOH peaKkIuy; HCIIOJIb30BaHUEM

— 110 YPaBHCHUAM XHUMHYECKOH pCaKknuu: KOJINIYCCTBA

((OI.[CHO‘{HOI‘ O JIUCTa»




BEIIECTBA, 00BEMA, MacChI 110 H3BECTHOMY KOJIHMUECTBY
BelIeCcTBa, 00bEMY, Macce peareHTOB MM MPOIYKTOB peakluu

45.

Kontponbnas pabora Ne6 mo Tteme: «Bomopon. Ilonsrme o
KHUCJIOTaX U COJSX»

TectupoBanue

2.3. Bona. PactBopsbl. [lonsiTue 006 0CHOBaHHUAX
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46.

Booa. ®usnueckue cBOMCTBA BOJIBI

Jlemoncmpayuu

DJIEKTPOJIN3 BOJIbl; CUHTE3 BO/IbI.

B3aunmogpeiicTBre BObI ¢ MeTauIaMu (HATPUEM U KaJIBIIHEM), C
OKCHJIaMU METaJLIOB.

HccnenoBanue pacTBOPOB KUCIOT U LIEJIOYEN C TOMOLIBIO
WHJIUKATOPOB.

VYcrHblii onpoc

47.

Boma kak pacrBoputens. PactBopel. HacellleHHBIE U
HEHACBIIICHHbIE PacTBOpPbl. Poiib pacTBOpPOB B MpUpOAE U B
YKW3HU YEJIOBEKa.

VYeTHbII onpoc

48.

PactBopuMocTe BeniectB B Boje. DakTopbl, BIHSIOIIME Ha
PacTBOPUMOCTD TBEPBIX U Ta3000pa3HBIX BEIIECTB
Jlabopamopmwbie onvimoi

10. VccnenoBanne 0cOOEHHOCTEH pacTBOPEHUS BEIIECTB C
Pa3IMYHON pACTBOPUMOCTBIO.

[TuceMeHHBIN KOHTPOIIb

49.

CriocoObl  BBIpaXKEHUSI KOHILIEHTPAIMM pPAacTBOPOB: MaccoBas
J0J151 pACTBOPEHHOIO BEIIECTBA, MOJISIPHASL KOHLIEHTPALUSI.
Jlabopamopnvie onvimol

11. IIpuroroBneHue pacTBOPOB C ONPEAEIEHHON MOJISIPHOU
KOHLIEHTpaluel paCTBOPEHHOTO BEILIECTBA.

YceTHBIT onpoc

50.

Ilpaxmuueckas paboma Ne 5. ITlpurotoBiieHHE pPacTBOPOB C
ONpeAeEHHON MacCOBOM JOJIEM pacTBOPEHHOTO BENIECTBA.
IIpuroroBneHue pacTBOPOB C  ONPEIEIEHHOM  MOJSPHOU
KOHIIEHTPALUEl paCTBOPEHHOTO BEIIECTBA.

[IpakTuyeckas pabora

51.

XUMHUYECKHE CBOMCTBA BOEI.
Jlemoncmpayuu

CamMoorieHKa
HCITOJIE30BAHUEM




B3aumMogeiicTBrue BoJbI ¢ MeTaulaMH (HATPUEM U KaJIbIIUEM), C
OKCHIaMH METAJIJIOB.

«OLEeHOYHOT 0 JINCTA»

52.

ITonsatue 06 OCHOBaHUIX

[T1ChbMEHHBIN KOHTPOJIb

53.

[TonsiTue 06 MHIUKATOpax

Jlemoncmpayuu

HccnenoBanue pacTBOPOB KHCIOT W IIEJIOYEH C TOMOIIBIO
WH]JIUKaTOPOB

CamMoolieHKa ¢
HCIIOJIb30BAHUEM
«O11€HOYHOr0 JIUCTaY

54.

Kpyrosopor Boabl B mpupoje. 3arpsi3HEHHE HPUPOJIHBIX BOI.
OxpaHa 1 04MCTKa NIPUPOAHBIX BOL.

TectupoBanue

55.

Pewenue pacuemnvix 3adau (Boiuucnenust)

— C UCMOJb30BaHUEM MOHSATHUS «MaCcCOBas JI0JIsI BEIIECTBA B
pacTBope»;

— C UCTOJIB30BaHUEM TOHATHUS «MOJISIpHASI KOHIICHTPAIUs
PacTBOPEHHOIO BELIECTBAY;

— C UCTOJB30BaHUEM TPAPUKOB PACTBOPUMOCTH ISl paCUETOB
PacTBOPUMOCTH BEIIECTB

VYeTHBII onpoc

56.

Pewenue pacuemnvix 3adau (Boiuucnenust)

— C UCTIOJb30BaHUEM TOHSTHUS «MacCOBasi I0JIsI BEIIECTBA B
pacTBope»;

— C UCTIOJIb30BaHUEM TOHATHUS «MOJISIpHASI KOHIIEHTpaIUs
PacTBOPEHHOTO BELIECTBAY;

— C UCTIOJB30BaHUEM TPapUKOB PACTBOPUMOCTH JIJISl pACUETOB
PacTBOPUMOCTH BEIIECTB

VYeTHBII onpoc
IIncbMEHHBIN KOHTPOIIb

57.

Konrtponsnas pabora Ne7 o teme: «Boma. PactBopsl. Ilonsitue
00 OCHOBaHUSX»

KonTtponsHas padora

2.4. OcHOBHBIE KJIACCHI HEOPTAHHUYECKHUX COeTUHEHUIt
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58.

Oxcunpl.  Knaccudpukanuss — OKCHIOB:  cosieoOpasyroriue
(OcHOBHBIE, KUCIIOTHBIE, aM(pOTEpHbIE) U HECOJIE00pa3yIOUIHe.
MexayHaporHas HOMEHKJIAaTypa OKCHUJOB. TpUBHANbHBIC
Ha3BaHMsI OKCUJIOB

YeTHBIT onpoc




Jlemoncmpayuu
OO0pa3ibl HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB.

59. | ®usnyeckue W XapaKTepHble XMMHUYECKHE CBONCTBA OKCHIOB TectupoBanue
(B3auMopelicTBME C BOJOM, C KHCJIOTaMH M OCHOBAHHUSAMH, C CaMoOoIICHKA ¢
JOPYTUMU OKCUIAMH). HCII0JIb30BaHUEM

«O11€HOYHOTO JTUCTa

60. | [TomyueHue OKCHUIIOB. CaMOoOI1IeHKa C

HCII0JIb30BAaHUEM
«O11€HOYHOT O JTUCTa

61. |Ilonsarue 0 TUAPOKCHUIAX — OCHOBAHMSIX u TectupoBanue
KHCIopoicoepkamux kuciorax. Kucnorel. Knaccuduxamnus
KUCIOT. MexayHapoaHass HOMEHKJIAarypa W TpUBHUAJIbHBIC
Ha3BaHUS KUCJIOT

62. | ®usmyeckue U XUMHYECKUE CBOMCTBA KUCIOT (B3aUMOIEHCTBHE VYerHbll onpoc
C MeTaJllaMH, ¢ OKCHJIaMHU METAJIJIOB, OCHOBAHUSIMU U COJISIMH).

Psn aktuBaoctu MetanmioB H. H. bekerosa.

Jlabopamopnvie onvimol

12. Onpenenenue pacTBOPOB KHUCIOT W IIEJIOYEH C MOMOILBIO
WHJIUKATOPOB.

13.13yuenne B3aMMOJEHCTBHS KHUCIOT C METajllaMU, PEaKkIui
HEWUTpaIU3alHH.

14. B3auMmopeiicTBuE pacTBOpa CEPHOW KHCIOTBI C OKCHUIOM
meau(Il).

63. |Ilomyuenme kucimor. Kuciaorel B Tpuposie, NPUMCHCHHE TectupoBanue
BAKHEUILIUX KUCTIOT
Pewenue pacuemnwvix 3a0au (Bviuucnenus)

— 10 YpPaBHEHUSIM XUMUYECKON peaKuu: KOJTUYECTBA
BEIIECTBA, 00bEMA, MACCHI TTO U3BECTHOMY KOJIMUECTBY
BelecTBa, 00bEMY, Macce peareHTOB WJIHM MPOIYKTOB PEaKIIUU;
64. |OcHoBanmsi. Knaccudukanms — ocHOBaHWil:  mENOYH U VYeTHbII onpoc

HEpPAaCTBOPUMBIE OCHOBaHHUs. MexXayHapoaHas HOMEHKJIAaTypa
ocHOBaHMi. TprBHaNbHbIC HA3BAHUSI OCHOBAHUH.




65.

[lénoun, wux cBoMcTBa (B3aUMOACUCTBUE C KHUCIOTHBIMU
OKCHJIaM{, KHCIIOTAaMH M COJIIMH) U CIOCOOBI TOJTYYEHHS.
HepacTtBoprmbie OCHOBaHUS, UX CBOWMCTBa (B3aUMOJCUCTBHUE C
KHCJIOTaMHU) ¥ CIIOCOOBI ITOJTyYEHUS

Jlemoncmpayuu

KonmnuecTBeHHOE ~ M3ydyeHHME  peakUMM  HEWTpalIU3aluu.
CaoiicTBa aM(pOTEPHBIX OKCHJIOB M TUAPOKCHIOB.

3auer

66.

Awmporeprocts. Ilonstue 06 amdoTepHBIX TUApPOKCHIAX(HA
IIpUMepe THUJIPOKCUIOB IMHKA U QJIIOMHUHMS): XUMHUYECKHE
CBOWCTBa (B3aUMOJEHCTBHE C KHUCIOTaMH M LIEJIOoYaMM) U
MIOJIy4YEHHE.

Jlabopamopnuie onvimol

15.ITonyuenue HEPaCTBOPUMBIX OCHOBaHMM.
16.B3aumopelicTBue HEPACTBOPUMBIX OCHOBAaHHUIl C KHUCIOTaMH.
17.Paznoxenue rugpokcuga meau(ll) npu HarpeBanuu.

VYeTHBII onpoc
TectupoBanue

67.

Comm (cpenunue, KUCJIIBIE, OCHOBHEIE, JIBOMHBIC).
MesxnyHapoaHas HOMEHKJIAaTypa cosield. TpuBuanbHbIe Ha3BaHUS
COJIeH.

TectupoBanue

68.

dusnyeckue U XxapakTepHble XUMHUYECKHE CBOWCTBA HA MPUMEPE
cpenHux cosei. [lonydenue coen.

JlabopamopHbie orsimei

18.BriTecHeHrne OHOTO METalIa APYTHM U3 PacTBOPa COJIA
19.B3anmopeiicTBie ruipOKCUAA IMHKA C PACTBOPAMHU KHUCIIOT U
HIEJI0Y€eN.

20.CriocoOblI 1osryyeHust comei.

[TuceMeHHBIN KOHTPOJIb

69.

Ilpakmuueckass paboma Ne 6. PemeHue sKCIEpUMEHTATBHBIX
3a7a4 1o TeMe «OCHOBHBIE KJIACCBI  HEOPraHUYECKHUX
COCIMHEHUI.

[IpakTuueckas pabora

70.

I'eneTndeckass CBSI3p MEXAY KiacCaMH  HEOPTaHHMYECKHUX
COETMHEHUH.

Jlemoncmpayuu

OnbIThl, WUIIOCTPUPYIOIIME XHUMHUYECKHE CBOMCTBA KJIacCOB

CamMoorieHKa ¢
HCIIOJIE30BAHUEM
«O1I€HOYHOTO JINCTAa»




HEOPTaHUYECKUX BEIIIECTB.
OnbITHl, JEMOHCTPHPYIOIINE TEHETHYECKHE CBSI3H  MEXIY
BEIIECTBAMHU, COCTABIISIOIIMMU T€HETUYCCKUE PSIbI METaJIa |
HEMeTalla: TOPEHHE KaIbIs (Cephbl) B KUCIOPOE, PACTBOPCHHE
00pa3ylomierocsi OKCHJa B BOJE M HUCHBITAHWE TOJIYYEHHOTO
pacTBopa HHIUKATOPOM.

Pewenue pacuemnwvix 3a0au (Bviuucnenus)

— Macchl MPOJYKTa PEaKIuy 110 U3BECTHOW Macce OJTHOTO U3
MCXO/IHBIX BEIECTB, B3ITOTO B BUJIE PACTBOPA, COICPIKAIIETO
OIPENIEIEHHYI0 MACCOBYIO JIOJIFO PACTBOPEHHOTO BELIECTBA

71.

KontponbHas pabora Ne8 mno Tteme: «OCHOBHBIE KiacChl
HEOPraHUYECKUX COCTUHEHUID»

KonTpoabnas padora

Paznen 3. [lepuonuyeckuii 3axkon n Ilepuoanueckasi cucrema
XUMHUYECKHX 3J1eMEHTOB J. W Menpaeneena.
Crtpoenune aromoB. XuMu4yeckass cBs3b. OKHCJIUTEIbHO-
BOCCTAHOBHMTEJIbHbIE PeaKIIUN

3.1. Ilepuoamueckuii 3axkon u Ilepumoamyeckas cucrema
xumudeckux 3iementoB JI. U. MenaeneeBa. CrpoeHue
aTomMa
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72.

IlepBble MOMBITKM KIACCUPUKALMM XUMHUYECKHX 3JIEMEHTOB.
[lonsTne o rpynmax (cemelcTBax) CXOOHBIX DJIEMEHTOB:
LICJIOYHBIX W UIEJIOYHO3EMENBHBIX METallaX, TaJloreHax,
MHEPTHBIX (0J1IarOpOHBIX) razax

CamMoorieHKa
KUCIIOJIb30BAHUEM
«O1IEHOYHOTO JTUCTA»

73.

DneMeHThl, KOTOphle O00pa3yloT aM{QoTepHble OKCUIBl H
l"I/II[pOKCI/I)II)I.

Jlabopamopmvie onvimol

21. O3HakoMyIeHHE C 00pa3liaMi METAJIJIOB M HEMETAJIJIOB.

CamMool1ieHKa ¢
HUCIOJIb30BAHUEM
«O1IEHOYHOTO JTUCTA»

74.

[Tepnonnueckuit 3axkoH. OTtkpeiThe Ilepmonnueckoro 3akoHa.
Ilepuonuueckas cucremMa xumuyeckux onemeHroB J[. K.
Menneneena.

TectupoBanue

75.

Kopotkonepuoanass u JiauHHONEpUOAHAs (HOPMBI  TaOJIUIIBI
«Ilepuognyeckas cucrema Xxumuyeckux saemeHToB [, W.

VYcTHBIT onpoc




MenneneeBa». [lepuoast u rpymnmsl (A- u b-rpynisr).
Jlemoncmpayuu

Tabmuna «Ilepuoanueckas cucremMa XUMHUYECKUX 3JIEMEHTOB /1.
. MenneneeBay.

Jlabopamopnvie onvlmol
22. MoaenupoBanue nocrpoenus [lepuoanueckoi cucremst /.
N. Menneneesa

76. |Crpoenue aromoB. CoctaB aroMHbIX sfep. M3otomsl. YcTHBIN onpoc
PangnoaktuBHOCTH JvKTaHT

77. | DnexTpoHbl. DIEKTpOHHAsT OpOUTalb. DHEPreTUYECKUE YPOBHU [IncebMeEHHBIN KOHTPOIIb
U MOyPOBHH aToMa; s-, P-, d-opouranu

78. | DnexTpoHHBIE KOH(QUTYpallUd U DJIEKTPOHHO-TpauuecKue CamooneHka
(bopMyIIBI aTOMOB. UCIIOJIb30BaHUEM

«O11€HOYHOT O JTUCTa

79. | DnexTpoHHBIE KOHGHUTYypallMd M  AJIEKTPOHHO-TpapuuecKue VYeTHbII onpoc
(hopMyIbI aTOMOB. TectupoBanue

80. | dusnyeckuil CMBICI MOPSIKOBOrO HOMEpa, HOMEpa MepHoia U 3auer
rpynnsl 3ieMenTa. CTpoeHHe 3JEKTPOHHBIX 000J0YEK aTOMOB
nepBblx 20 XMMHUYECKHUX 3JIeMeHTOB [lepnonnyeckoil cucTteMsl
. WM. MengeneeBa: pacnpeaeieHue  3JIEKTPOHOB IO
SHEPreTUYECKUM YPOBHSM, OAYPOBHIM U OPOUTAIISAM.

81. |CrpoeHHe DJJCKTPOHHBIX OOOJOYEK aTOMOB TMepBbIX 20 TectupoBanue
XUMHYECKHUX dyieMeHTOB Ilepuomnueckorn cucremsr J[. U.
MenpeneeBa: pacrnpezielieHue 3JIeKTPOHOB IO 3HEPreTUYeCKUM
YPOBHSAM, TOAYPOBHSAM M opbOutaniM. PDusndeckuid cmbICa
[Iepnonnueckoro 3akoHa

82. |3aKkoHOMEpHOCTH W3MEHEHHS paanyca aToOMOB XHMHYECKHX CamoolieHka ¢
JJIEMEHTOB, METAIIMYECKMX M HEMETAJUIMYECKHUX CBOMICTB IIO HCIIOJIb30BaHUEM
rpynnam u nepuojam. MsmMmeHeHne KucioTHO-OCHOBHBIX CBOMCTB «O1I€HOYHOT 0 JIHCTa»
COEMHEHNI XMMUYECKHUX DJIEMEHTOB B IIEPUOJIaX U IPYIIIAX.

83. | XapakTepucTrKa XUMHUYECKOTO 3JIEMEHTA 10 €0 TMOJIOKEHHUIO B [T1CbMEHHBIN KOHTPOJIb




Ilepnonnueckoii cucreme /. . Menneneesa.

84. |3nauenue Ilepuomuueckoro 3akona u Ilepuoanueckoit cucremsr | 1 VYeTHBII onpoc
XUMHUYECKHUX DJIEMEHTOB Ui Pa3BUTUS HAyKH M MPAKTHKU.

J.1.MenneneeB — y4€HBIN U TpaXkAaHMH.

85. | KontpoawsHas pabora Ne9 mo teme: «llepmognyeckumii 3akoH u| 1 KoHTtposnbHas pabota
[lepuoanueckas cucrema XUMHYECKHUX 3JIEMEHTOB
. . MenneneeBa. CTpoeHne aToma»

3.2. XumMH4ecKas CBA3b. OxmucauresabHo- | 12
BOCCTAHOBHMTEJ/bHbIE PeaKINHU
86. | DneKTpoOTPULIATEIBHOCTh XUMUYECKUX JIEMEHTOB. 1 YcTHBIN onpoc
87. | Xumuueckas CBSI3b. 1 CaMooI1ieHKa C
UCIIOJIb30BaHUEM
«O1IeHOYHOT O JIHCTa»

88. |Bumel XUMHYECKOW CBS3M: KOBAJICHTHAs TIOJSPHAS CBS3b, 1 YceTHBIN OIIpOC;

KOBAJICHTHAsI HENIOJIIpHAs CBSI3b, HOHHAS CBA3b. CamoonieHKa c
HCIIOJIb30BaHUEM
«O1LIEHOYHOT 0 JIUCTa»

89. | MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM U MOHHOM CBSI3U 1 BIIP

90. |DnexTpoHHBIE U CTPYKTypHBIE (hopMynbl BemecTB. Katnonsr m| 1 VYcerHbII omnpoc
AHUOHHBI. [IuceMeHHBII ~ KOHTPOJIb

TectupoBanue
CamooneHka c
HCIIOJIb30BaHUEM
«O1LIEHOYHOT 0 JIUCTa»

91. | Kpucramimueckue 1 aMop(HbIE BEILIECTBA. 1 YcrHbii orpoc
Jlemoncmpayuu CamoorieHka c
Monenu aToMOB, MOJIEKYI. MCIIOJIb30BaHUEM

«O1I€HOYHOT 0 JIHCTa»
92. |Tumbl  KpUCTAJUIMYECKWX  pEmIETOK:  HWOHHAs, aToMHas, | 1 [IncbMeHHBI  KOHTPOJIb




MOJIEKYJISIpHAS U UX XapaKTEePUCTUKHU.
Jlemoncmpayuu

O3HakoMyIeHME C MOJACISAMH  KPUCTALTUYECKUX  PEIIETOK
MOBapeHHOH comu, rpadura, TBEpAOro okcuaa yriepoaa(lVv).
OxcnepumenmanvHoe usyuenue seujecmes u
sA61eHull; O3HAKOMJICHHE ¢ 00paslaMu METaNIOB U HEMETAJIJIOB;
MOJICJIUPOBAHNE CTPOCHUSI MOJEKYJ MPH TMOMOIIM PUCYHKOB,
MOJICJICH, FTICKTPOHHBIX M CTPYKTYPHBIX (OPMYIT;

93. |Crenenp okucnenus. OnpenencHue CTENCHEH OKUCICHUS YcTHbIi onpoc
aTOMOB B OMHAPHBIX COCTUHEHHUSIX.
94. | OKHCAUTETHHO-BOCCTAHOBUTEIHHBIE PEAKIIHH. YcTHBIN onpoc
Jlemoncmpayuu
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIH: TOPEHUE, TectupoBanue
pEeaKLMK pa3oKEHUs, COCITUHECHHUS.
95. |IIpormecchl OKUCIIEHUSI U BOCCTAHOBIICHUS TectupoBanue
CaMooI1IeHKa C
HCIIOJIb30BAaHNEM
«O11€HOYHOTO JTUCTa
96. | OkuciauTenu U BOCCTAHOBUTEIH. Jukrant
97. | CocraBiienue ypaBHEHUH MPOCTBIX OKHUCIIATENBHO- [TuceMeHHBIN KOHTPOJIh
BOCCTAHOBUTEIBHBIX  pEAaKIM W  pacCTaHOBKAa B  HHX
K03 (HULIHEHTOB METO/I0M 3JIEKTPOHHOTO OanaHca
98. | OkuCAUTENHEHO-BOCCTAHOBUTEIHHBIC peakuuu. YcTHBIN onpoc
OKkcnepumenmanvHoe — uzyueHue — gewecms U - AGNEHUU: TectupoBanue
IIPOBEJICHUE OIIBITOB, WJUTFOCTPUPYIOLIUX MIPUMEPBI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX peaxuuit (ropenue,

pCaKknuu pasjioKCHUA, COCI[I/IHeHI/IH).




99.

Pewenue pacuemnvix 3adau (Boruucnenus)

— II0 YPABHEHUSM XUMUYECKON PEAKIMH: KOJINYECTBA
BEILlECTBA, 00BEMA, MacChl 110 U3BECTHOMY KOJIMYECTBY
BEIIeCTBa, 00BEMY, Macce peareHTOB WK IPOJLYyKTOB PEaKLUY;
— IpoCTelIIel MOJIEKYISIPHON (POPMYJIBI BEIIECTBA 10
U3BECTHBIM MACCOBBIM JIOJIIM JIEMEHTOB

VYcTHBIT onpoc
[T1MChbMEHHBIN KOHTPOJIb

100.

ITpomeskyTounas arrecranus. Mrorosas KOHTpoOJbHas paboTa
NelO

Kontponbnas pabota

101.

O606H.[CHI/IG U CUCTeMaTu3allus 3HaHUM II0 TeMe: «OCHOBHBIE
KJIaCChl HCOPraHNMYCCKUX COCIMHCHUIN

YcrHbIit onpoc

102.

OO6o0menue ¥ CHCTEMaTH3allMsd  3HAHMH IO  TeMe:
«Ilepuomuueckuii  3akoH u  llepuogmveckas  cucTema
XUMHUYECKUX 3JIEMEHTOB . . Memnieneena.
Ctpoenue aroMoB. XuMmuYeckas CBs3b. OKHCIUTEIBHO-
BOCCTAaHOBUTEIIHHBIC PEAKITHI)

CaMooI1IeHKa C
HUCII0JIb30BaHUEM
«OUEeHO0YHOTO JIACTA»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

Xumus. 8 knace/Pymsutuc I'.E., ®enpaman @.I'., AkunonepHoe obmectBo «M3aaTenscTBo
«IIpocsereHuey;
Beenure cBO#l BapHaHT:

METOAUYECKHUE MATEPHAJIBI 1JI51 YYUTEJIA

1. KonrponbHo-u3mepurenbuble Mmarepuaisl. 9 knace. Crpensaukosa E.H. — M.: BAKO, 2016

2. KontponbHble uameputenbubie Matepuaiibl. Xumus. 9 knace. @I'OC.- Kopomenko A.C.-M.:
nU31-Bo «OKk3ameH», 2016T

3. Xumus . [lonroroska k OI'D. TpenupoBounbsie BapraHThl 110 gemMoBepcuu 2017 r.- JlopoHbKHH
B.H. — PoctoB #//l : Jlernosn, 2016r

4. Xumus. unaktuaeckuil matepuai. 8-9 kinaccel. -Pagenkuit A.M — M.: [Ipocsemenue, 2012r
5. IIpakTHKO-OpUEHTHUPOBAaHHBIE 3a/1aHus 0 XUMHH: 8-9 kitaccel.- Annkbeposa JL.1O., nu3n-so
«Dx3ameny, 2018r

6. Xumus. Junaktuueckuit matepuai. 8-9 knaccel. -Paneuxuit A.M — M.: [Ipocsemienue, 2020r

7. http://him.1september.ru/ Bce mns yaurens Xumun

8. http://home.uic.tula.ru/~zanchem/ 3aHumarenbHasi XUMHUS: TIPOEKT [0 METOAUKE MPETIOIaBaAHUS
XUMHUHU

9. http://lwww.chemistry-43school.narod.ru/ Bcé o XMMuu: METOANYECKHE U TUIAKTUYECKHE
MaTepUabl.

10. http://pedsovet.su/load/97 CoobiiecTBO B3aUMONOMOIIN yuuTesied. XuMusl.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru/
https://sdo.edu.orb.ru/
https://uchi.ru/
https://www.yaklass.ru/

MATEPHAJBHO-TEXHUYECKOE OBECIHEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA

YYEBHOE OBOPYJOBAHHE

1) Tunsl KpUCTAIITNYECKUX PEIIETOK

2)Tabauis!

OTHOcCHUTENBHASA ATIEKTPOOTPULIATEIIBHOCTH AJIeMeHTOB. [ pynna A. Bo3pactanue
ANEKTPOOTPUILIATEIIBHOCTH

['enernueckas cBsi3b MEXKIy Kiaccamu coequHennit . Oxcuasl. ['mapookcuasl. Conun
XuMHYecKre 3HaKH, Ha3BaHUE, OTHOCUTEIbHAS aTOMHAs Macca BOXKHCUIITNX XUMUYCCKHUX
3JIEMECHTOB

[IpuroroBnenue pactBopoB. MaccoBasi 10Jisl BellleCTBa

HazBanwne KUCIIOT ¥ UX COJIH

KucmoTHo-0CHOBHBIC CBOMCTBA OKCUIOB

Kucnopon B npupozae. KpyroBopot kucinopoaa B npupoe

Macca u 066éM 1 MOJTb Ta3000pa3HBIX BEIIECTB

PacnipocTpanenrne XUMHUYECKHX JIEMEHTOB B 0007109KaxX 3eMITH

Creneub okucienus. E€ usMmenenns

Cxema nmponeccoB OKMCIEHUS — BOCCTAaHOBJICHUS

CoOTHOIIIEHHE MEXKTY BUAAMH XUMHUECKOU CBSI3U

Honnas cBs3b



KoBaneHnrtHas cBs3b

®dopma U nepekpbIBaHKUE JIEKTPOHHBIX 00IaKOB
AtomHble paguychl 3nemeHToB [ — IV nepuonos
PacTtBOpsI 1 cMecu

[Tepuonuueckas Tabmuua J{.11.Menneneesa
[Tpon3BoaCTBO YyryHa

WHCTpyKIIKs 110 TeXHUKE 0€30IacHOCTH 10 XUMHUH

OBOPY/IOBAHMUE JIJIS1 IPOBEJIEHUSI IABOPATOPHBIX, IPAKTUUECKHX
PABOT U JEMOHCTPALIUIA

I. 1.1.Komnekuus «MeTasibl U CIIJIaBbI»

1.2. Komneknus «YyryH u craiby

Il. 2.1. HaGop peaktuBos o xumuu (I'MA)

2.2. Komneknus «KaMeHHBIN yroyib U MPOAYKTHI €ro MepepadoTK»
2.3. Becbl 251eKTpOHHBIE

2.4. CiupToBKH

2.5. I[Tpubop [u1st MOTy4eHHs PACTBOPOB BELIECTB B TBEPIOM BHUJIC
III. 3.1. Ha6op 'MA no xumuu

3.2. Habop y310B 1 JieTanieii Juist JEMOHCTPAIIMOHHBIX OIBITOB 110 XUMUHU
3.3. Annapar 115 IoJIy4eHHs Ta30B

3.4. Anmapart st AUCTHIUIALIMKA BOJIBI

3.5. Ilpubop ns mpoBeneHust xuMmuueckux peakmuii ATXP

3.6. [Ipubop 1utst 37EKTpOIH3a PACTBOPOB COJICH

3.7. HarpeBarenu juist mpoOUpPOK

3.8. Habop 1o snexTponmzy

3.9. TepMoMeTp PIEKTPOHHBIN

3.10. Mogenb KpUCTAITHYECKON PEeIIETKI

I. 1.1.Konnexkuus «AnoMUHHHA

1.2. Konmneknus «Tomnuso»

II. 2.1. Habop peaxktuBos no xumuu (I'MA)

2.2. ®unbTphl

2.3. lludposoii naTunk

2.4. IIpobupku

2.5. pH — snexTposa noTeHIMOMETPUYECKUH (CTEKIISIHHBIH)
I11. 3.1. HarpeBatens npoOupok

3.2.I'eHepaTop BHICOKOTO HAIPSIKEHUS

3.3. Ilpubop /i OKUCIEHHUS CIMPTa HaJ MEAHBIM KaTalu3aTopoM
3.4. Ilpubop st ompeeeHus: CocTaBa BO3yxa

3.5. [Ipubop mist momyuenus razon [1T1P

3.6.JloTkn

3.7. Ilpubop 1Uis ONBITOB IO XUMHUH

3.8. bans komOuHupoBanHas naboparopHas bKJI-M

I. 1.1 . Komnexnus «InactMaccr»

1.2. Komneknus «CTEKIIO B U3ACIHUS U3 CTCKIIAY

II. 2.1. Habop peaktuBos no xumuu (I'MA)

2.2. Kononka agcopOiuoHHas

2.3. KoMmiekT Moaeneit

2.4. Humusapsl

2.5. ITpubop asst moydeHus: ajIKaHOB U CIOXKHBIX 3(DUpPOB
2.6. HaGop nmpoGupox

I. 1.1.Habop neraseii kK ycTaHOBKE JUIsI IEPETOHKU BEIECTB (LMIMHAPHI, KOJIOBI KOHYCHBIE, KOJIOBI



TUTOCKOJOHHBIE, KOJIOBI)

II. 2.1. Habop peaktuBoB no xumuu (I'MA)

2.2. Mopaenu KpUCTAIUIMYECKUX PELIETOK

2.3. Annapat Kuna

2.4. OBnuomMerp

2.5. Bucko3umertp

I11. 3.1. ®apdoposas mocya

L. 1.1.Komnekuus «KaJibuT B MpUpoae»

1.2. Komnekmus «IIpomelnuieHHbIe 00pa3iibl TKAHEH U HUTOK)
1.3. Komnekius «Bomokna

1.4. Komnekmust «HedTs 1 poayKThI €€ mepepaboTKmy

1.5. Komnexnust «KaMeHHBIH yroib ¥ MPOAYKTHI €€ nepepaboTKi»
I. 1.1. Ha6op 'MA no xumuwn

1.2. Kommnexnust «HedTs 1 mpoaykThl € mepepaboTKm

1.3. Komneknus «MuHepaibl U TOPHBIE TIOPOIBI»

1.4. Komnekmust «CTEKIIO ¥ U3JEIHS U3 CTEKIIA»

1.5. Komnekuga «IlmacTtmaccen»

1.6. Komnexnus «YyryH u cranb»

1.7. Komiekusa « ATFOMUHUID)

1.8. Komnexnus «kana TBEprocTu»

1.9. Konnekmus «Kay4ayk v mpoayKThl e€ nepepaboTKu

I. 1.1.Habop 'MA no xumuu

1.2. Komneknus «CoIpb€ 171 TOIJTMBHON MPOMBIIIIIEHHOCTHY
1.3. Komnekmust «CoIpb€ 1151 XUMHUYECKOW MPOMBIIITIEHHOCTH
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[Tpunoxenue
Yuer nporpaMmbl BOCIMUTAHUA Ha YPOKax XUMHU

VYueOupiii mpeaMer «XuMus » npenmeTHor oOnactu «EcTecTBeHHO-HAydHBIE MPEAMETHI)
U3y4yaeTcs Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30oBaHUs B KAUeCTBE 00s3aTeIbHOrO npeaMeTa B 5—9-x
KJIaccax.

BocnurarenbHbli NOTEHIMAT IPEAMETA «XUMUS» PEalIn3yeTCs Yepes:

Bocnumanue  epasicoancmeenHocmu, nampuomusma, VeajdceHus K npasam, c60600am U
0053aHHOCMAM Yel06eKa.
—JIr060BB K IIKOJIE, K CBOCH MaJloil poauHe (CBoeMy ceny, ropoay), Hapoxy, Poccuu;
—TIIepBOHayYaIbHbIC IPEJCTABICHUS O IPAaBax YEIOBEKa; CAMOCO3HAHMUE;
—3HaHHe NIPAaBUJI IOBEACHUS B KJlacce, IIKOJIe, J0MA;
—OTpPULIATEIBPHOE OTHOIIEHHWE K HapyIIEHWSIM IOpsiKa B Kiacce, IIKOJE, K HEBBIIOJIHEHUIO
YeJIOBEKOM CBOUX OOS3aHHOCTEMH
Bocnumanue npascmeennvix 4y6cme u 3muvecko20 CO3HAHUA.

[IpeacraBinenuss O MOpPAJIbHBIX HOPMax M MPAaBWIAX HPABCTBEHHOIO IOBEACHUS;
yOEXKIEHHOCTD B IPUOPUTETE OOIIIECUEITOBEUECKUX [ICHHOCTEH;
—3HaHHE NPABUJI BEKIMBOTO NOBEACHUS, KYJIbTYPhl pEUH;
—YBaXXUTEJIbHOE OTHOILIEHUE K COOECEIHUKY, €T0 B3IJIA1aM;
—aJIeKBaTHbIE CTIOCOOBI BBIPAKEHHUS YMOLIUNA U UYBCTB;
—pa3IMYEeHUE XOPOLIUX U IUIOXMX MOCTYNKOB, YMEHHE AHAJIU3UPOBATh HPABCTBEHHYIO CTOPOHY
CBOMX IMOCTYIIKOB U IOCTYINKOB JAPYTHUX JIIOJEH;
—CcTpeMIIeHHE U30eraTth COBEpUICHUS INIOXUX ITOCTYIKOB;
—TIOYTUTEILHOE OTHOIIEHHWE K POJIUTENSIM W JPYI'MM YJIeHaM CBOE€M CEeMbH, K CEMEWHBIM
LEHHOCTSIM U TPaJAUIIHM;
—YBaXXUTEIIbHOE OTHOILIEHUE K CTAPIINM, JOOPOKeTaTEIbHOE OTHOIICHUE K MIIA IIINM;
—DOTHUYECKUE YYBCTBA: J0OpPOKENATENIbHOCTb, 3MOLMOHAIbHO-HPABCTBEHHAs! OT3bIBYMBOCTD,
MMOHUMaHUE YYBCTB JAPYTHX JIOJEH U CONEPEKUBAHNE UM, TOTOBHOCTh MPUHTH HA TOMOIIIb;
—TIpeACTaBIEHUE O APYKOe U IPY3bsiX;
—BHUMATEIbHOE OTHOLIEHUE K IPY3bsIM, UX UHTEPECaM U YBJIICUCHUSIM;
—YCTaHOBJIEHUE JPYKECKUX B3aUMOOTHOILIEHUH B KOJIJIEKTUBE, OCHOBAHHBIX HAa B3aUMOIIOMOILN U
B3aMMHOU TIOJIEPHKKE;
—CTpEMIIEHHE UMETh COOCTBEHHOE MHEHHE, TPUHUMATh CBOM COOCTBEHHBIE PEIICHMUS
Bocnumanue mpyooniobus, meopuecko2co omHoueHUs K Y4eHUuro, mpyoy, HCU3Hu.
—YBakeHue K TpyAy ¥ TBOPUECTBY CTAPIIMX U CBEPCTHUKOB;
—HAaBbIKM KOJUIEKTUBHOW y4eOHOM NesATeNTbHOCTH, B TOM YHCIE MpHU pa3paboTKe M peanu3aluu
TBOPYECKUX MPOEKTOB; TOTOBHOCTh K KOJUIEKTUBHOMY TBOPYECTBY; B3aHMMOIIOMOILIb IpU padboTe B
nape u rpyIie;
—TIOHMMaHUE POJIM 3HAHUH B )KU3HU YEJIOBEKA,
—TI0JIO’KUTENIFHOE OTHOILIIEHHE K y4eOHOMY MPOLIECCY; YMEHHUE BECTH ce0sl Ha ypOKax;
—TI03HaBaTeIbHble  MOTPEOHOCTH;  MOTPEOHOCTh  paACIIUPATH  KPYro3op;  MPOSIBISATH
J0003HATEIIBHOCTD;
—YMEHHUE TPOSABIATh AUCHUILIMHUPOBAHHOCTH, IOCJIEOBATEIBbHOCTh, HACTOWYUBOCTh H
CaMOCTOSITENIFHOCTh B BBITIOJTHEHUN YUEOHBIX U y4eOHO-TPYAOBBIX 3a/1aHUil;
—CIMOCOOHOCTh OLIEHUBATh CBOM YMEHHUS B Pa3IMUHbIX BUJAX PEUEBOM J€ATEIbHOCTH;
—~OepeXHOe OTHOLIEHHWE K pe3ylbTaTaM CBOETO TpyZda, TpyAa IPYTHX JoJed, K MIKOJIbHOMY
UMYILIECTBY, yueOHUKaM, JINYHBIM BellaM;
—YyMEHHE pa3nyarh I[OJIe3HOE U Oecroyie3HOe BPEMSIpPENpPOBOXKICHUE U CTpEeMIICHHUE
paloHaIbHO UCIIOJIB30BaTh BPEMSI;
—YMEHHUE HECTH WHAWBUAYAIBbHYIO OTBETCTBEHHOCTH 3a BBINOJIHEHME 33JaHHS, 32 COBMECTHYIO
pabory;
—CTpEeMJICHUE TTOJICPKUBATh MOPAIOK B CBOEH KOMHATE, HAa CBOEM paboueM MecTe;



—OTpHIIATEIFHOE OTHOIIEHHWE K JIEHH M HEOPEKHOCTH B Tpyde U yuéde, HeOepeKITUBOMY
OTHOIIEHHIO K pe3ysIbTaTaM Tpya

Dopmuposanue YeHHOCMHO20 OMHOULEHUS K 300P08bIO U 300P0BOMY 00PA3Y HCUZHU.

—3HaHue " BBIIIOJIHEHHE CaHUTAPHO-TUTUEHUIECKUX HpaBuI, coOuroIcHHe
3JI0pOBbECOCPEraroIIero peKuMa JHS;

—MWHTEpEC K TpPOryJKaM Ha TMPHPOJE, TIOJBIKHBIM WrpaM, YYacTHIO B CIIOPTHUBHBIX
COpPEBHOBAHMSIX;

—CTpEeMJICHHE HE COBEPILATh MMOCTYIKH, YTPOXKAIOIINE COOCTBEHHOMY 3/I0POBBIO U 0€30IIaCHOCTH;
—TOTPEOHOCTH B 37I0POBOM 00pa3e KU3HU U MOJIE3HOM BPEMSIIPEIPOBOKICHUN

Bocnumanue yeHHocmHo20 oOmHOWleHUsi K Hpupooe, OKpyxcarowel cpede (3Konocuueckoe
socnumatue).

—MWHTepec K mpUpoJie ¥ MPUPOIHBIM SIBICHUSIM;

—~OepexHOe, YBOKUTEILHOE OTHOIIICHHE K IPUPOE U BCceM (hopMaM JKU3HHU;

—TIOHUMaHUE aKTUBHOW POJIM YEIOBEKa B MPUPO/IC;

—CIMOCOOHOCTh 0CO3HABATH YKOJIOTHUECKUE MPOOIIEMBL;

—TOTOBHOCTb K JINYHOMY YYaCTHIO B SKOJIOTHYECKHX MPOCKTaX;

—TIOTPEOHOCTh U CTPEMJICHUE 3a00THTHCS O JOMAITHUX MTUTOMIIAX;

—YyBCTBO OTBETCTBCHHOCTH 32 KU3Hb H 3JI0POBHE

Bocnumanue yeHnocmno2o omuowleHuss K HPeKpPACHOMY, Gopmuposanue npeocmasieHull. 0o
ICmemu4ecKux udeanax u YeHHoCmsax (Icmemuieckoe 60cnumanue)

—YMeHue BUACTh KPacoTy B OKPYXKAIOIIEM MHUPE, B TPYJE, TBOPUECTBE, MOBEIACHUH U TMOCTYIIKAX
JIIOJIEH;

—MHTEPEC K YTCHHIO, IPOM3BEICHUSIM HCKYCCTBA, CIIEKTAKIISIM, KOHIIEPTaM, BEICTAaBKaM;
—WHTEPEC K 3aHATUSIM XY10)KECTBEHHBIM TBOPYECTBOM;

—CTpEeMJICHUE BBIPA3UTh CeOS B PA3JIUYHBIX BUIaX TBOPUYCCKOM JICATEIIEHOCTH;

—CTpPEMIICHUE K OTPSTHOMY BHEITHEMY BUIY
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