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HOACHUTEJIBHAA 3AIIMCKA

[IporpamMa MO XUMUKM Ha YPOBHE OCHOBHOrO o00IIero oOpa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUM K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIer0 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OOO, a Takxe Ha ocHOBE (enepainbHOM pabodeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMUUU MPENOAABAHUS YU€OHOI0 MpeIMeTa « XUMHUSI»
B 00pa3oBaTelibHBIX opranu3anusax Poccuiickoit deneparuu.

[IporpamMa 1o xuMuM JaéT MPEACTABICHUE O IENAX, OOIIel cTpaTeruu
OoOydeHUs], BOCIHTAHUS W PA3BUTHS OOYYAIOUIUXCA CPEACTBAMHU Y4EOHOTO
npeamMeTa, yCTaHaBJIUBAET o0s13aTeNbHOE MpeIMETHOE COJIepKaHue,
npeaycMaTpuBaeT pachpe/iesieHlue ero Mo KjaccaM U CTPYKTYpUPOBaHUE TI0
pazmenaM W TeMaM IMpOTpaMMbl IO XHUMHH, OIpEAesieT KOJIUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEePUCTUKHU coJepKaHus, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMUHU C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKM  y4eOHOro IMpolecca, BO3PACTHBIX
O0COOGHHOCTEW OOy4YaronIMXcsi, OMpENeSieT BO3MOXKHOCTH TMpeaMeTa i
peanuzanuy TpeOOBaHUM K pe3yjbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTelIbHOMU
porpaMMbl Ha YPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHMsl, a TaKkKe TPeOOBaHUN K
pesyiabTaTaM o0y4YeHUs XMMUU Ha YPOBHE IeJiel U3ydeHUs MpeIMeTa U OCHOBHBIX
BUJIOB Yy4€OHO-ITO3HABATEILHOU JESATEIbHOCTH OOYYaIolIEerocs IO OCBOCHUIO
y4eOHOI0 COJIepKAHUS.

3HaHUE XUMHUM CIYKUT OCHOBOW s (OPMUPOBAHUS MUPOBO33PEHUS
o0y4arolerocsi, ero NpeAcTaBICHU O MAaTepHAIbHOM €AMHCTBE MHUPA, BAKHYIO
pOJib UTpalOT (PopMHUpPYEMble XUMHEH MPEICTABICHUS O B3aUMOINPEBPALIECHUSX
SHEPTUM U 00 HBOJIOLMH BEHIECTB B MPHUPOJE, O MYTSAX pELIEHUs 00aJbHBIX
Mpo0JIeM YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPreTUUYECKOM,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPOOIEM 31 PaBOOXPAHECHUS.

N3yuenne Xxumuu:

CIOCOOCTBYET  peaju3allid  BO3MOXHOCTEW  JJIi  caMOpa3BUTUSL U
dhopMUpOBaHUA KYIbTYPhI JUIHOCTH, €€ 00Iel U PyHKIIMOHAIbHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHME MBIILICHUS U TBOPUYECKUX CHOCOOHOCTEH
oOydJarolmuxcsi, HABBIKOB HX CaMOCTOSITEIbHOM  y4yeOHOW  JesTeIbHOCTH,
OKCIIEPUMEHTAIBHBIX M HCCIEAOBATENIbCKUX YMEHUH, HEOOXOAMMBIX KakK B
MMOBCETHEBHOM JKU3HU, TaK U B TPO(eCCHOHATILHON JAeATeITLHOCTH,

3HaKOMHUT CO CHenu(UKONW HAYYHOTO MBIIUICHHS, 3aKJIaJIBIBA€T OCHOBBI
[[EJIOCTHOTO B3TJIsA/Ia HA €IMHCTBO MPUPOJIBI U YETIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B POPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH 00YJaIOIIUXCS;



crocoOcTByeT (OPMHUPOBAHUIO I[EHHOCTHOT'O OTHOIIEGHUS K €CTECTBEHHO--
Hay4YHbIM 3HAHUSM, K TPUPOJIE, K UEJIIOBEKY, BHOCUT CBOM BKJIaJ B KOJIOTUYECKOE
oOpa3zoBaHue 00y4arOIMUXCS.

JlanHble HampaBlIeHHs] B OOYUYEHUU XUMHUHM OOECIEUMBAIOTCS Crenn(pUKOM
coliepaHusi  y4eOHOro TmpeaMeTa, KOTOPBIM  SIBJISIETCS  MEeAarorudyecku
aJIalTUPOBAHHBIM OTpakeHueM 0a30BOM HAYKH XMMUU Ha OMpPEJCIEHHOM dTare e
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHHs OpPHEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBI TMEPBOHAYAIBLHBIX TMOHATHH XUMHUHU, OCHOB
HEOPraHMYECKOM XHMUHM W HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX MOHATUH
OpraHUYE€CKOU XUMUHU.

CTpyKkTypa coaepkaHusl MPOrpaMMbl MO XUMHHM C(POpMUpOBaHA HAa OCHOBE
CUCTEMHOro moaxoja k €€ mizydeHuto. CoaepiaHue CKJIaIbIBAETCA U3 CHUCTEMBI
MOHATUN O XMMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBbI IOHATUI O XUMUYECKON
peakuuu. OO0€ 53T CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MNPUHIUILY
MOCJIEIOBATEIbHOTO Pa3BUTHUSI 3HAHUM HAa OCHOBE TEOPETHUECKUX IMpPEACTaBICHUM
pa3HOro YpOBHS:

— ATOMHO-MOJIEKYJISIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akoHa Jl. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— YYEHHSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBS3H;

— TpeAcCTaBiIEeHUNH 00 DIIEKTPOJUTHUECKON JUCCOIMAIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHUA PACCMATPUBAKOTCS HA OCHOBE JMIIUPUYECKHU
MOJIYYE€HHBIX U OCMBICIIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCIIEIOBATEILHO OT OJTHOTO
YpPOBHS K JIPyroMy, BBINOJHSS (YHKIUUA OOBSICHEHUS € MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXKHOCTEN MPAKTUUECKOTO MPUMEHEHUS U TOJTYYEHHS
M3y4aeMBbIX BEILIECTB.

OcBoeHue TMporpaMMbl MO XUMHH  CHOCOOCTBYeT  (DOPMUPOBAHUIO
MPEJCTABJIEHUS] O XMMUYECKOW COCTABJISAIOIIEN HAYYHOM KapTUHBI MHUpPa B JIOTHKE
€€ CHCTEMHOW NPUPOIABI, LEHHOCTHOIO OTHOLICHHS K HAYYHOMY 3HAHUIO U
METOJIaM IO3HaHHs B Hayke. M3ydeHue XUMHUHM MPOUCXOAUT C MNPUBICYEHHEM
3HAHUN U3 paHee H3Y4YEHHBIX Y4eOHBIX mpeaMeToB: «OKpyXKaloolmuid MHUPY,
«buonorus. 5-7 knaccel» U «Pusnka. 7 Kaacey.

[lpy w3ydeHUHM XUMUU TPOUCXOAUT (OPMUPOBAHUE 3HAHUKW OCHOB
XMMHYECKOW HAayKd KaK 00JacCTH COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTHYECKOM
NEATEIbHOCTU YEJIIOBEKAa M KakK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amadya ydyeOHOro mpeAMeTa COCTOUT B (POPMHPOBAHUU CHUCTEMBI XUMUYECKUX
3HAaHUM — BaXKHEUIMX (PAKTOB, MOHATH, 3aKOHOB U TEOPETUYECKUX TOJOKEHUM,
JOCTYIHBIX OOOOIIEHMH MHUPOBO33PEHUYECKOI0 XapakTepa, s3blKka HayKH, B



npuoOIIEHNH K HAyYHBIM METOJaM T[O3HAaHWUA TIPU M3YYEHUU BEIIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUU U PA3BUTUHU MMO3HABATEILHBIX YMEHUN U
WX TPUMEHEHUU B Y4eOHO-MO3HABATEIHHON H Y4eOHO-HCCIIeN0BATEIHCKON
JeSITeTbHOCTH, OCBOCHHM TMpaBUI 0e30MacHOro oOpalieHusi ¢ BEIIeCTBaMH B
MMOBCETHEBHOM KU3HMU.

[Ipy M3ydyeHHr XUMUK Ha YPOBHE OCHOBHOIO 0O0IIero oO0pa3oBaHUs BaKHOE
3HAYCHHE MPUOOPEIH TaKUE IEeJIH, KaK:

— (QopMupoBaHME UWHTEIJIEKTYaJlbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHUIO DPEIICHHI,
CIOCOOHOI aJanTUPOBATHCS K OBICTPO MEHSIOITUMCS YCIOBUSIM JKU3HH,

— HampaBJICHHOCTh OOYyYE€HUsT Ha  CHCTEMaTH4ecKkoe MpHOoOIeHHE
o0ydJaromuxcss K CaMOCTOSITENIbHOW T03HABATEIbHOM JEATEIbHOCTH, HAayYHBIM
MeToAaM IMO3HaHUs, (POPMUPYIOIIUM MOTHBALMIO U Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— of0ecrieueHne ycaoBUi, ClIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YyUaOITUMUCS
OMbITa Pa3HOOOpPa3HOM JEATENLHOCTH, TMO3HAHWS W CaMOIIO3HAHUS, KIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIMNX YHHUBEPCAIbHOE 3HAUCHUE IS
pa3IMYHBIX BUAOB JIESITEIbHOCTH;

— (opmupoBanue o06med (QyHKIMOHAILHOW H  E€CTECTBEHHO-HAyYHOMN
IPaMOTHOCTH, B TOM YHCJIE YMEHUH OOBICHATh U OICHUBATH SIBJICHUS
OKPY’KaIoIIero MHUpa, HCMHONb3ys 3HAHUS W OMNBIT, MOJYYEHHbIE MPU H3YUYEHUHU
XUMUHU, TPUMEHSTh UX NpPU pPElUIeHUU MNpoOJieM B MOBCEIHEBHOM JXH3HU H
TPYIOBOU JAEATEIbHOCTH;

— (¢dopmupoBaHue y O0OydYalOmUXCSd TyYMAHUCTHYECKUX OTHOIICHUH,
MOHUMAHUSI I[EHHOCTH XUMHYECKMX 3HAHUM JJIs1 BBIPAOOTKUA DKOJIOTHYECKU
1enecoo0pa3Horo MOBEAEHUS B OBITY M TPYAOBOM JESITENBHOCTH B UEJAX
COXpaHEHHUsI CBOETO 3/10pPOBbs M OKPY’KaroIel NPUPOJHON CpEebI;

— pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHMI0O Ha OCHOBE YCBOEGHHMS  OOIIEYEIOBEUYECKUX IIEHHOCTEH,
TFOTOBHOCTU K OCO3HAaHHOMY BBIOOPY Mpo(uUIii U HANpaBICHHOCTU JajdbHEUIIEro
oOy4eHus.

OOmiee YMCIIO YacoB, OTBEAEHHBIX [UJII H3YyYEHUS XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanms, cocTaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJIeq0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPKAHUE OBYUEHUSA

8 KIIACC

IlepBoHaYaIbHbIe XUMHUYECKHE MIOHATHS

[Ipenmer xumuu. Poiap XMMUM B )KU3HU YeloBeKa. XUMHUSA B CUCTEME HayYK.
Tena u BemecTtBa. Du3nMyeCKHE CBOWCTBA BENIECTB. ATpPETraTHOE COCTOSHUE
BellecTB. [loHsATHE O MeTOAax MO3HAHUSI B XUMUU. UHCThIE BEIIECTBA U CMECH.
CriocoObI pa3esicHUs] CMECei.

ATOMBI U MOJEKYJIbl. XUMHYECKHE »HJeMEHTbl. CHMBOJBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIIOXKHbIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckast ¢dopmyna. BareHTHOCT, aTOMOB XHUMHUYECKHUX DJIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OtHocuTenbHass MOJEKYIIIpHas Macca. MaccoBasi 101 XUMUYECKOrO JIEMEHTA B
COEIMHECHUH.

KommuectBo BeniectBa. Mosib. MonsipHas macca. B3auMoCBsi3bp KOIMYECTBA,
Macchl W 4HCla CTPYKTYPHBIX eIuHMI] BeulecTtBa. Pacu€rel mo dopmynam
XUMUYECKUX COCTMHEHMUI.

DuU3NYECKUE U XUMHUUECKHUE SIBJICHUS. XUMUUYECKasl Peakius 1 €€ Mpu3HaKHu.
3aKoH COXpaHEHHMsS Macchl BellecTB. XuMuueckue ypaBHenusa. Kiaccuduxanus
XUMUYECKUX peakIuil (CoOeMHEHUsI, pa3JIOkKEHU s, 3aMeleHUsI, OOMEHa).

Xumuueckuit IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOM MOCYA0M, mpaBuiaMu paboThl B jabopaTopuu U
npuéMaMu oOpalieHus ¢ J1abopaTOpHbIM O00OPYJIOBAHUEM, W3YyUYECHHE U ONUCAHUE
¢u3NUecKuX CBOMCTB O00Opa3lOB HEOPraHMYECKHUX BEIIECTB, HAOJIOJICHUE
¢u3nueckux (IJIaBJIEHHE BOCKA, TasHUE JbJa, pacTHpaHUEe caxapa B CTYIIKE,
KUIIEHUE W KOHJAEHCAlUs BOJbI) U XUMUYECKUX (TOpEHUE CBEYM, IPOKAIMBAHHE
MEJIHOM MPOBOJIOKH, B3aUMOJCHCTBUE Meja C KUCIOTOMN) sIBICHUM, HaOIIOeHUE U
ONKCaHUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuuil (pa3iokeHue caxapa,
B3aMMOJICVCTBUE CEPHOW KHUCIIOTHI C XJIOPUJIOM Oapusi, pa3ioxKEHUE TUIIPOKCUIA
meau (I1) mpu HarpeBaHuu, B3auMOIEHUCTBUE XKeje3a ¢ pacTBopoM cosu meau (1),
M3y4YEHUE CIOCOOOB pa3/IClIeHHs] CMECEH: C MOMOIIbI0 MarHuTa, (pUIbTPOBAHUE,
BbIIIapUBaHKE, AUCTUIIALMSA, XpoMarorpadus, IPOBEACHUE OYUCTKUA MOBAPEHHOMN
coiid, HaOJIOJAEHWE MW  ONHUCAHWE  pPe3yJbTaTOB  MPOBEIACHUA  ONBITA,
WUTIOCTPUPYIOIIETO0 3aKOH COXPAHEHHsSI MacChl, CO3/IaHHE MOJEJIEH MOJIEKYT
(IapocTep>KHEBBIX ).

Baxxneiimue npeacTaBuTe M HEOPraHMYEeCKUX BelecTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 3j€MEHT U OpOCTOe
BellecTBO. HaxokneHue kuciopojga B mOpupoae, (U3HUECKUE U XUMHYECKUE
cBoiictBa (peakuuu ropenusi). Oxcunbl. Ilpumenenue kucnopoma. CrocoObl



MOJIy4eHUs KHUCJIOpoJa B Ja0OpaTOpuud W MPOMBIIUICHHOCTH. Kpyroropor
Kkuciopoa B mpupozae. O30H — aioTpornHas MoIuPpUKaIus KUCIopoa.

TernoBoit >(PGEeKT XUMUYECKOW peakIuu, TEPMOXMMHUYECKHUE YpaBHEHUS,
9K30- U SHJOTEPMHYECKHE peakUuH. TOMIMBO: Yrojb U METaH. 3arps3HEHUue
BO3JlyXa, yCUJICHHE MapHUKOBOIr0 3 dheKTa, pa3pylieHue 030HOBOTO CIOSI.

Bomopon — »snemeHT m mpocroe BemiectBo. HaxoxkaeHue Bomgopoaa B
npupose, ¢GU3NYECKHe W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nonydenus. Kuciorsl u comnm.

Momnsipabiii 00bEM Ta30B. PacuéTsl M0 XUMUYECKUM ypaBHEH USIM.

dusnueckrue CBOMCTBA BOAbl. Bojga kak pacTBopuTenb. PacTBOpBL
HaceblllleHHbIE M HEHACBIIIEHHBIE PacTBOpPbL. PacTBOPpUMOCTH BELIECTB B BOJIE.
MaccoBas 107151 BEIIECTBa B pacTBOpe. XMUMHUUYECKUE CBOMCTBA BOAbI. OCHOBaHMSI.
Ponbp pacTBOpOB B mpuUpoae U B )KU3HU 4esioBeka. KpyroBopoT BOABI B MPUPOJIE.
3arps3HeHue NpUpPOIHbIX BoA. OXpaHa U OUMCTKA MPUPOAHBIX BOJ.

Knaccudukanus Heopranuueckux coeauHeHuil. Oxkcuabl. Knaccudukanms
OKCUJOB:  cosieoOpasyrome (OCHOBHbIE, KHCIOTHbIE, aM(OTepHbIE) U
HecosneoOpasyromue. HomeHnknarypa okcugoB. Pu3nuecKMe U XUMUYECKHUE
cBolicTBa OKCUI0B. [losrydeHne oKCcHuioB.

OcHoBanus. Krnaccuduxanuss oOCHOBaHMI: MIETOYM U HEPACTBOPHUMBIC
ocHoBaHus. HomeHkimarypa ocHoBaHui. Du3nyeckne U XUMHUYECKUE CBOMCTBA
ocHoBanui. [lomyyenne OCHOBaHUN.

Kucnotel. Knaccudukauus xucinor. Homenkinarypa kucior. duzndeckue u
XUMHYECKHE cBoMcTBa KucaoT. Pam axktuBHoctm MetamuioB H. H. bekerosa.
[Tosryyenue KucIior.

Comu. Homenkinatypa cosieii. du3znueckue M XMMHUUYECKHE CBOMCTBA COJIEH.
[Tonyuenue comnen.

['eneTnueckas CBSI3b MEXK]y KJIaCCaMU HEOPTAaHUYECKUX COCTUHEHUM.

Xumuueckuil Ixcnepumenm:

KaueCTBEHHOE OMPEAEITIEHUE COJIEPIKAHUS KUCIOPOia B BO3AYyXe, MOJTy4YCHHUE,
coOupaHue, pacro3HaBaHWE M U3YYCHHE CBOWCTB KHUCJIOpPOAA, HAOJIOJCHUE
B3aMMOJICMICTBUSL BEUIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBECHUS W
MpeKpaiieHus ropeHus (moxapa), O3HAaKOMJICHHE ¢ o0pa3liaMH OKCHUIO0B U
ONMKMCaHUE WX CBOMCTB, MOJy4Y€HUE, COOMpaHUE, pACIO3HABAHUE U U3Yy4YCHHUE
CBOWMCTB Bojopona (ropeHue), B3aumojelcTBre Bojgopoaa ¢ okcuaom meau (1)
(BO3MOXHO HMCIOJIb30BaHHE BUIEOMATEpUATIOB), HabtOIeHNE 00pa3IloB BEIECTB
KOJIMYECTBOM | MOJb, HCCIIEJOBaHHE OCOOCHHOCTEW pPACTBOPEHHS BEIIECTB C
pa3IM4YHON PACTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON
MAacCOBOMW JI0JIEM PACTBOPEHHOTO BEIIECTBA, B3aUMOICKUCTBUAE BOJABI C METAJLIAMU
(matpueM ©  KajbleM) (BO3MOXXHO HCIOJb30BAaHHE BHIECOMATEPHAJIOB),



HCCIICIOBAaHUE OOpa3lOB HEOPraHWYECKUX BEIIECTB PA3JUYHBIX KJIACCOB,
HaOJII0JIeHUE U3MEHEHHSI OKPACKU WHIUKATOPOB B PAacTBOpaX KUCIOT W IIEJIOYEH,
u3ydeHue B3aumojehcTBusi okcuna menu (ll) ¢ pacTBopom cepHOM KHCIOTHI,
KUCJOT C METallaMH, pPEaklUWil HEeUTpalu3aluu, MOJYy4€HUE HEPACTBOPUMBIX
OCHOBaHMH, BBITECHEHHE OJIHOTO METajula JPYrMM M3 pPacTBOpa COIU, PELICHUE
ADKCIEPUMEHTAIBHBIX 3a]ad Mo TeMe «BakHellne KJIacChl HEOPraHWYECKUX
COCIMHEHUIN».

Hepuonuvyeckuint 3axkoH u Ilepuoamyeckass cucreMa XUMHYECKHX
yiemenToB JI. NU. MenaesneeBa. CrpoeHue aromMoB. XMMHYECKAs CBA3b.
OKHCIUTENTBHO-BOCCTAHOBUTE/IbHbBIE PeaKIUU

[lepBbie MOMBITKH KiIacCU(UKAIUM XUMHUYECKUX 3jieMeHTOB. [loHsiTHe O
IpyNIax CXOJHBIX SJEMEHTOB (IEJOYHbIE W IIEJIOYHO3EMENIbHbIE METAJLIbI,
raJloreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCHJIBL.

[Tepnonnueckuu 3akoH. [lepuoguueckas cucreMa XMMHUYECKUX JIEMEHTOB /1.
N. Menneneea.  KoporkomepuogHas U JJIWHHONEpUOAHAs  (HOPMBI
[Tepuognueckoit cuctembl xumMmudeckux 31eMeHToB [[. . MenneneeBa. [lepuoabr
n rpynnbl. PU3AYECKUN CMBICI MHOPSAKOBOTO HOMEPA, HOMEPOB IIEpHOAA H
TPYIIbI 3JIEMEHTA.

Crpoenne atromoB. CoctaB aTOMHBIX saep. M3oTonel. DnexkTponsl. CTpoeHue
ANEKTPOHHBIX  O0O0JIOYEK aTOMOB MepBbIX 20 XUMHUYECKHX DJIEMEHTOB
[lepnonnueckorn cucremsl [[. WM. MenneneeBa. XapakTepuUCTHKA XHMHYECKOTO
3JIEMEHTa o ero nojoxenuto B [lepuognueckoit cucreme Jl. 1. Menneneena.

3aKOHOMEPHOCTM M3MEHEHUS paauyca aTOMOB XUMHYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIIIaM U IIEPUOIAM.

3nauenue [lepuonuueckoro 3akoHa u [leproauyueckoi CUCTEMbI XUMUYECKUX
DJIEMEHTOB I pa3BUTUS Hayku U npaktuku. [I. M. MenneneeB — y4€Hbld U
IpakIaHUH.

Xumnueckasi cBsizb. KoBasieHTHast (MOJisipHAsT W HEMOJSIpHAs) CBSI3b.
DJIEKTPOOTPUIIATEIILHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHusi.  OKHCIMTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIUU.
IIponeccrl OKUCIEHNS U BOCCTAaHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

u3y4eHrue oO0pas3IloB BEIIECTB METAUIOB W HEMETAIOB, B3aMMOJICHCTBUE
TUAPOKCHUJIA IIMHKAa C pacTBOpaMy KUCJIOT M IIEJOYEeH, MPOBEAECHUE OIMBITOB,
WUTIOCTPUPYIOLIMX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakuuu pas3aoKeHUs, COSTUHEHUS ).

Mescnpeomemmnuwie cea3u



Peanuzanusi MeXnpeaMETHBIX CBSI3€d MpPU WM3YUYEHUHU XHMMHUU B 8§ Kiacce
OCYIIECTBJIICTCS. 4Yepe3 MCIOIb30BaHME KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATHUM, TaK U MOHSITUU, SIBJISIOIINUXCA CUCTEMHBIMU JJISI OTACIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI O 1IUKJIA.

OO0mMe ecTeCTBEHHO-HAY4YHBbIE MOHSTHS: Hay4HbIA (DaKT, TUIIOTE3a, TEOPHs,
3aKOH, AaHalu3, CHUHTEe3, Kilaccupukanus, TMNePUOJUUYHOCTh, HAOII0/ICHUE,
AKCIIEPUMEHT, MOJEITUPOBAHUE, U3MEPEHUE, MOJIETb, SIBJICHUE.

®u3uka: marepus, aToM, D3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIU],
M30TOMbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUUECKUIN 3apsiji, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSTHHE BEIECTBA, ra3, (pu3nueckue BEIWYUHBI, CIUHUIIBI
M3MEPEHHUs], KOCMOC, MJIaHeThl, 3BE€3/b1, ConHIIE.

buonorus: dhorocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpabl, TOPHbIE MOPOBI,
MOJIE3HBIE UCKOIIAEMBbIE, TOILINBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XMMHYeECKasi peaKkus

[Tepuoanueckuii 3akoH. [leproanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWMCTB
XUMUYECKUX DJIEMEHTOB TEPBBIX TPEX TEPUOAOB, Kalisd, KaJlbluid M HUX
COCIMHEHUN B COOTBETCTBUU C IIOJOXKEHHEM »JJieMeHTOB B Ilepuoagnueckon
CUCTEME U CTPOCHHUEM KX aTOMOB.

CrpoeHne BemiecTBa: BUABI XUMHUYECKOW CBSI3U. THUIIBI KPHUCTAJIIMYECKUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKHA U
BUJIa XUMHWYECKOH CBSI3U.

Knaccudukamnus 1 HOMEHKJIATypa HEOPraHWYECKHX BEIIECTB. XUMHUYCCKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJlacCaM HEOpPraHUYeCKUX
COCIMHEHUH, TEHETUYECKAas CBSI3b HEOPraHUUYECKUX BEILIECTB.

Krnaccudukarus XuMUUeCKUX peakIfil o pa3InyHbIM MpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMU BEUIECTB, MO TermiaoBoMy 3ddexTy, 1o
W3MEHEHUIO CTETCHEH OKUCIIEHUS XUMUYECKUX DJIEMEHTOB, MO 00OpaTUMOCTH, TO
YYaCTHIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIINHU, TEPMOXUMUYECKUE
YpaBHEHUS.

[lonsitue o ckopocth xumuueckod peakuuu. [loHsaTre 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMHUUYECKUX peakiusix. [IoHATHE O TOMOTeHHBIX U TeTePOreHHBIX
peakuuax. [lonsitue o karanuze. [loHsaTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIONIME HAa CKOPOCTh XMMHUYECKOM peakuuu W TMOJIOKEHUE XHUMHUYECKOIo
paBHOBECHS.

OKHCIIUTENIbHO-BOCCTAHOBUTENILHBIE ~ PEaKlMK,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIBHO-BOCCTAH OBUTEIBHOM peakuu. CocraBieHnue YpaBHEHUH



OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMd C  HCMOJIb30BAHUEM  METOjla
ANEKTPOHHOT O OanaHca.

Teopust IEKTPOAUTUYECKON TUCCOLUALNU. DIICKTPOIUTHI U HEANEKTPOIIUTHI.
Katnonbl, aHnoHbl. MexaHU3M AUCCOLMALMU BELIECTB C PA3JIUYHBIMU BHUIAMU
xumudeckoi cBs3u. Crenens aucconuanuu. CUIbHBIE U CIa0bIe AIEKTPOJIUTHI.

Peakiiuu nonHHoro oo6MeHa. Y cioBUs MPOTEKAHUS peakuii HOHHOTO OOMEHa,
MOJHBIE W COKpall€HHbIE HMOHHBIE YypaBHEHUsA peakiuil. CBOHCTBAa KHUCIIOT,
OCHOBaHMUW M COJIeHW B CBET€ TIPEJACTABICHHH 00 D3JICKTPOJUTHYECKOM
nucconnanuu. KauecTBeHHbIE peakiiuy Ha UOHBI. [ToHsATHE O TUAPOIN3E CONEil.

Xumuueckuil IKCnepumenm:

O3HAKOMJICHHE C MOJENAMHU KPHUCTAIJIMYECKUX PEHIETOK HEOPraHWYECKUX
BEILIECTB — METAJNIOB M HEMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(xJopusia HATpUsA), UCCIAEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHYECKON peakiuu
OT BO3ACHCTBUS pa3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE 3IEKTPONPOBOJIHOCTU
pacTBOPOB BEMIECTB, IIpolecca JUCCOLMALIMM KHUCIOT, IIEJIOYed M COJieh
(BO3MOXHO  HCMOJIb30BAHUE BHJIEO MAaTepUalioB), [MPOBEJICHUE  OMBITOB,
WUTIOCTPUPYIOIIMX ~ TPU3HAKKA  TMPOTEKAHHUA  PEaKIMid  HMOHHOTO  OOMeHa
(oOpazoBaHMe oOcajaKka, BBIJICIIEHHE Ta3a, o0Opa3oBaHHWE BOJBI), OIIBITOB,
WUTIOCTPUPYIOUIUX ~ MPUMEPBl  OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIX  PEAKIIUM
(ropeHue, peakuuu pa3aoKeHHs, COCAMHEHHUS), paclio3HaBaHHE HEOPraHMYECKUX
BEIIECTB C IIOMOLIBK0 KAUYECTBEHHBIX pEaKkUWil HAa HWOHBI, pELICHUE
AKCIEPUMEHTAIBHBIX 3a7a4.

HemeTanibl u MX coeJMHEHUA

OOmass xapakTepucTHKa TranoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble crerneHn okucienus. CTpoeHue um (pusnuecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TAJOreHOB. XWMHYECKHE CBOMCTBA Ha MpPHUMEPE  XJjopa
(B3auMOJICCTBUE C MeETaJUIaMH, HEMeETallJlaMM, IeJlodyaMu). XJIOPOBOAOPO/I.
ConsiHast KUCIOTa, XMMHYECKHE CBOWMCTBA, MOJIydeHHE, puMeHeHue. JleiicTBue
XJIOpa U XJIOPOBOJOpPOJla HAa OpPraHuU3M 4YeNOBEKa. BaxHeinue XJIOpuabl U HUX
HaxO0XJ€HUE B IPUPOJIE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpymnmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble CTerneHu okucieHus. CTpoeHue u (PuU3NUYECKUe CBONCTBA
MPOCTBIX BEHIECTB — KUCIOPOa U Cepbl. AJUTOTPONHBIE MOIU(PUKAIIMU KUCIOPOIa
U cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOmOpOA, CTpOoCHUE, (Pu3nuecKue u
XUMUUYeCcKUe cBOMCTBA. OKCHABI CEPhbl KAK MPEICTABUTENM KUCIOTHBIX OKCHIOB.
CepHas kucnora, (Qusuyeckue W XUMHUYECKHE CBoWcTBa (00mMe Kak
MpeicTaBUTeNs Kjlacca KUCIOT u  crenuduyeckue). XUMUYECKUE pPeakiluw,
Jexallue B OCHOBE MPOMBIIIJIEHHOTO CHOCO0a MOJIydeHUsS CEPHOM KHUCIOTHI.
IIpumenenne cepHoil KUCAOThl. COJIM CEepHOM KUCIOThI, KAUECTBEHHAsI Peakius Ha



cynbdar-uoH. HaxoxaeHue ceppl U €€ COCAUHEHUUM B TPHUPOJC. XUMUUYECKOE
3arpsi3HEHUE OKPYKAIOIIEeH Cpelbl COCIUHEHUSMU Ccepbl (KUCIOTHBIE OXKIH,
3arpsisHEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPaISHHUS.

OO6mas xapakrepuctuka 3JeMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTETIEHU OKHUCIEHHUs. A30T, pacHpOCTpaHEHUE B MPUPO]IE,
dbusnueckue u xumuieckue cBoiictea. KpyroBopot azora B npupoje. AMMHAK, €ro
bu3nUecKre 1 XUMUYECKUEe CBOMCTBA, MoJiyueHue U mpuMeHenune. Con aMMOHUS,
ux GU3NYECKHE U XUMUUECKUE CBOICTBA, MpuMeHeHre. KauecTBeHHast peakius Ha
WOHBI aMMOHHUsI. A30THasi KHCJIOTa, €€ MoJiyueHue, (PU3NUECKUEe U XUMHYECKUE
cBoiicTBa (0oOlIME Kak TMpPEACTaBUTENsl Kiacca KHUCIOT U creuuduyeckue).
Hcnons3oBaHne HUTpPATOB M COJied aMMOHHS B KayeCTBE MUHEPAIbHBIX
ynoOpeHuil. XuMU4YeCKoe 3arpsi3HEHUE OKPYXKAIoIIe cpeibl COeTMHEHUSIMHA a30Ta
(KUCIIOTHBIE JTOXKIU, 3arpsi3HEHUE BO3/AyXa, MOYBBl U BOMOEMOB). Docdop,
ajioTponHsie Moaupukauuu Qocdopa, (puMUecKMe U XUMHYECKHE CBOWCTBA.
Oxkcup docdopa (V) u pochopHas kuciora, Gu3nIecKie U XUMUYECKHUE CBONCTBA,
nonydyeHue. Mcnonb3oBanue pocpaToB B Ka4eCTBE MUHEPAIbHBIX YA0OPEHU.

OO6mras xapakrepuctuka 31eMeHTOB |V A-rpymnmel. OCOOCHHOCTH CTPOSHUS
aTOMOB,  XapaKTEepHble  CTENEHW  OKHUCJICHHs.  YTJIEepOA,  aUIOTPOIHBIE
Moau(UKaIMU, paclpoCTpaHeHHUE B Mpupoae, GU3NISCKUE €W XUMHYECKHE
cBoiictBa. Axcopouus. Kpyrosopor yriepoga B mpupoae. OKkcuibl yriepoaa, ux
¢usznueckue W XUMHYECKHE CBOWCTBA, JEWCTBUE Ha IKUBBIE OpPraHU3MBI,
MOJIy4Y€HUE U TMPUMEHEHHE. DKOJIOIMYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHUAOM
yraepoga (IV), rumore3a ri00adbHOrO TMOTEMJICHUS KJIMMara, NapHUKOBBIN
s dext. YronpHas KucioTa U €€ colid, uX (pU3NYEeCKUe U XUMMUYECKUE CBOWCTBA,
noJiyuieHne u TmnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HOHBI
Hcnons3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEJIbCKOM
XO35MCTBE.

[lepBoHayanbHBIE MOHATHS 00 OPraHMUYECKUX BEIIECTBaX KaK O COCTUHECHHIX
yriiepojaa (MeTaH, 3TaH, dTUJICH, alleTUJICH, TAHOJ, TJUIEPUH, YKCYCHAs KUCIIO0TA).
[IpuponHble HCTOYHUKH YIJIEBOJOPOAOB (Yroyib, TPUPOAHBIN Ta3, HEPTh),
NPONYKTHl UX MepepadoTku (OEH3UH), UX POJIb B OBITY U HPOMBIIIJICHHOCTH.
[loHsiTHEe O OMONOTrMYECKU BaKHBIX BEIIECTBAX: XKUpPaX, OCNKax, yriieBojlax — U UX
poJii B KM3HU 4eJNOBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCTMHEHUH.

Kpemuuii, ero d¢usnueckue M XUMUUYECKHE CBOWCTBA, IMOJy4YeHUE U
npumenenue. CoenuHeHusi KpemMHus B mpupoge. OOmme mpencrabieHus 00
okcune kpemuus (IV) u kpemaueBoi kuciore. CUIMKATBI, UX UCIOJIb30BAHKE B
ObITY, B MPOMBIIJIEHHOCTH. BaxkHelne cTpouTenbHble MaTepHUalibl: KepamMuKa,



CTEKJIO, I[eMEHT, OeTOoH, xene300eToH. [IpobiemMbl 6e30macHOTO HUCTOIb30BAHUS
CTPOUTEIBHBIX MATEPHUAJIOB B OBCEIHEBHOM KU3HMU.

Xumuueckuit yIxcnepumenm:

u3ydyeHue oOpas3IlOB HEOPraHWYECKUX BEIIECTB, CBONCTB COJISIHOM KHUCIIOTHI,
MPOBEJCHNE KAUeCTBEHHBIX PEAKIMi Ha XJIOPUI-UOHBI U HAOIIOJCHUE TPU3HAKOB
WX TPOTEKaHWUs, OMBITHI, OTpakarouue (PU3NUECKUE M XUMUYECKHE CBOMCTBA
TaJIOTEHOB M WX COCAMHEHHMH (BO3MOXKHO HCIIOJIb30BAaHUE BUJIEOMATEPUAIIOB),
O3HAaKOMJICHHE ¢ o0pasliamMu XJOpUIOB (TAJOT€HUAOB), O3HAKOMJICHHE C
oOpasmaMu  ceppl ©U €€  coeAMHEHUAMH  (BO3MOXHO  HCIOJIb30BaHHE
BUJIEOMAaTEpUAIOB), HAOIIOJICHHUE Tpollecca OOYTIIMBAaHUS caxapa Moj JeiCTBHEM
KOHILIEHTPUPOBAHHOW CEPHOM  KHUCJIOThl, U3YyYEHUE XUMHUYECKUX CBOWCTB
pa30aBJICHHOW CEPHOM KUCIIOTHI, IPOBEICHNE KAaUeCTBEHHON peaKIuu Ha CylbdaT-
MOH M HaOJIOJieHHWE MpU3HaKa €€ MPOTEKaHUs, O3HAKOMIJIEHHE C (U3UUYECKUMU
cBOlicTBaMM a30Ta, ¢ochopa M HUX COEAUHEHUN (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPUAIIOB), o0pa3liaMu a30THBIX U (POCHOpPHBIX yIOOPEHUIl, MOTyUYEeHHE,
coOupaHue, pacrno3HaBaHME M HW3YyUYEHHE CBOWCTB aMMHUaKa, M[POBEJICHHUE
KauyeCTBEHHBIX PEAKIMi Ha MOH aMMOHHUA M (ochaT-uoOH U M3ydyeHUE MPU3HAKOB
UX MPOTEKAaHUs, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHON a30THOU KUCIIOTHI C MEJIBIO
(BO3MOXKHO UCII0JIb30BAHUE BHUJICOMATEPUAIIOB), M3y4eHUE Mo/Ieien
KpUCTAINIMYECKUX PEHIETOK anmasa, rpadura, QyiiaepeHa, O3HAKOMIICHHE C
MpOILIECCOM aCOpPOIMU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YITIEM H
YCTPOWCTBOM NPOTHUBOrasa, MoJiyue€Hue, COOMpaHue, pacrno3HaBaHUE U U3yUYEHUE
CBOICTB YIJIEKMCIIOTO Ta3a, MPOBEACHUE KAaUYEeCTBEHHBIX pEaKIUil Ha KapOOHAT U
CWJIMKAaT-HOHbl W W3YYEHHE MPU3HAKOB UX MPOTEKAHUSA, O3HAKOMIJICHHE C
NPONYKIMEH CUIMKATHOW MPOMBIIUIEHHOCTH, PELIEHUE HKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «Bakuelnine HeMeTauIbl U UX COSTUHECHU .

MeTanjibl 1 MX COeTUHEHUS

OO0mas xapakTepUCTUKAa XUMHUYECKUX AJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
ux nosoxeHus B llepmoamueckoit cucreMe xumuueckux osyemeHToB /I, WL
MenpneneeBa u crpoeHus aromoB. CTpoeHre MeTaiuioB. Meramndeckas CBI3b U
METAUIMYECKAST ~ KPUCTAJUIMUECKass  pEemeETKa.  DJIEKTPOXUMHUUYECKUU  pAall
HarnpspkeHu MetauioB. Ousndeckre U XUMUYECKHE CBOMCTBa MeTaioB. Oo1ue
crnocoObl mosydeHuss MeTtauioB. [loHsiTHE O KOpPpO3MHM METANJIOB, OCHOBHBIC
CrocoObl 3alUThl UX OT Koppo3uu. CmiaBbl (cTaib, YyryH, AIOpPATIOMHUHHH,
OpoH3a) U UX IPUMEHEHUE B OBITY U MPOMBIIIIICHHOCTH.

[[lenounble MeTasuIbl: MmoJsiokeHue B Ilepruoanyeckoil cucTemMe XUMUYECKUX
anemeHTOB [[. M. MeHnneneeBa, CTpoeHHE UX aTOMOB, HAaXOXJECHUE B NPUPOJE.
dusnueckue U XUMUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kaius). OKCUabl U



TUAPOKCUIBI HaTpusa u Kanus. [IpuMeHeHue I1IeOYHBIX METAUIOB U HUX
COEIMHEHUM.

[[lenoyHO3EeMENbHBIE METALUIBI MAarHMil ¢ KaJbIUH: TOJIOXKEHHE B
ITepuoguueckoii cucreme xumuuyeckux snemeHToB [[. . Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJieHue B mpupojae. Dusnueckue 1 XuMU4ECKIEe CBOMCTBA MarHus
W Kanblus. Baxselmmue coeauHeHUs Kamblus (OKCUI, TUAPOKCHUA, COJH).
XKécTkocTh BOIBI M CITOCOOBI €€ YCTpaHEHHUS.

AnroMuHMH: noJioxkeHue B [lepuognyeckoilt cucTeMe XUMUYECKUX AJIEMEHTOB
. 1. MeHnneneesa, cTpoeHUe aToMa, HaxoKJaeHue B mnpupone. dusmyeckue u
XUMUYECKHE CBOMCTBA altOMUHUS. AM(OTEpHbIE CBOWCTBA OKCHJIA U THAPOKCHUIA
AITIOMUHUS.

Kenezo: nonoxenue B [lepuoandeckoil cucteMe XMMHUYECKUX 3JIeMEHTOB /.
. MenneneeBa, CcTpoeHHE aroMa, HAaxXOXAEHUE B npupone. PU3UUYECKUE U
XUMHUYECKHUE CBOMCTBA keye3a. OKCHabl, THAPOKCUABI U cou kene3a (1) u xxenesa
(1), ux cocraB, CBOWCTBA U MOJTyICHHE.

Xumuueckuii Ikcnepumenm:

O3HaKOMJICHHE C o00pas3l[aMd METAIJIOB M CIUIABOB, WX (pU3muecKuMu
CBOICTBAMM, H3Yy4€HHE PpE3yJbTATOB KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOIb30BAaHUE BHCOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJACHCTBUA OKCHJIA
KaJbLMS M HATpUs C BOAOM (BO3MOXHO HCIOJIb30BAaHHE BHUIECOMATEPHAIIOB),
HCCJICIOBAHUE CBOMCTB KECTKOM BOJBI, IPOIIECCA TOPEHUS KEJIE3a B KHUCIOPOJIE
(BO3MOXHO  HKCIIOJIb30BAaHHWE  BUJEOMATEpPUATIOB), MPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMI HAa MOHBI: MArHus, KajabLWsl, AJIIOMUHUS, [IUHKA, JKeje3a
(1) u xene3a (1), meau (1), HaOnrOCHME U OMKMCAHKE MPOIIECCOB OKPAILINBAHMUS
IJJAaMEHM MOHAMHU HATpus, Kaausd M KajJblUus (BO3MOXXHO HCIOJIb30BAHHE
BUJICOMATEPUAJIOB), UCCIIeOBaHNEe aM(OTEPHBIX CBONCTB THIPOKCHIA AITFOMUHHS
Y TUJIPOKCHUA IMHKA, PEIIEHUE SKCIIEPUMEHTANIbHBIX 3aj1a4 1o Teme «Baxkueime
METAJLIBI U UX COCTUHEHUS.

XuMHA U OKpY:Kaollas cpeaa

BemectBa u marepuanbl B MOBCEIHEBHOW XW3HU 4YeNOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMUYECKUX peakiui B ObiTy. [lepBas momoris npu
XUMHAYECKHAX OKOrax U OTPABIICHUSX.

XUMHYECKOEe 3arps3HEHUE OKpYXkKarlieil cpenbl (mpeaenbHas TOMyCTUMAas
KOHIIeHTpauus Bemects, gauee — [1JIK). Poib XuMuu B perieHUH 3KOIOTUUECKUX
npooJieM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0paslioB MaTepuaioB (CTEKJIO, CIJIaBbl METAJIOB, MOJUMEPHbIC
MaTepuasbl).

Mestcnpeomemmnbwie cea3u



Peanmuzarusi MeXNpeaIMETHBIX CBS3€ld TPU H3YYCHUHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 MCIOJIb30BaHME Kak OOIIMX €CTeCTBEHHO-HAyYHBIX
MOHSTUN, TaK U TOHSATUM, SIBISIOMIMXCS CUCTEMHBIMU JIJISi OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OOmuMe ecTeCTBEeHHO-HAay4YHbIE MOHATHUS: HaydHbIA (DakT, rumores3a, 3aKOH,
Teopusi, aHalu3, CHUHTE3, KiaccuuKamus, TNEepUOAUYHOCTb, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIMPOBaHUE, W3MEpPEHHE, MOJCNb, SBJICHHE, TaPHUKOBBIMA
s dexT, TeXHOJIOTHS, MaTePUATIBI.

duzuka: wmarepusi, aroM, DJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIMBI, PaJANOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKUU 3apsl, MPOBOIHUKH,
MOJIYIIPOBOAHUKHU, JIUAJNEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, O0BEM,
arperaTHoOe COCTOSTHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIIIMYECKASI
peméTka, crjiaBbl, (U3UYECKUE BEIMYMHBI, €IUHUIIBI U3MEPEHUS, KOCMHYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocuHTe3, AbixaHue, Ouocdepa, 3KOCHUCTEMA, MHUHEPAJIbLHbBIC
ya00peHusi, MUKPO3JIEMEHThI, MAKPO3JIEMEHTBI, IUTATEIbHBIE BEIIECTRA.

['eorpadus: armocdhepa, ruapochepa, MuHEpadbl, TOPHBIE TOPOJIHI,
TIOJIC3HBIC MCKOIIaeMble, TOTLJIHBO, BOJIHBIE pECYpCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA IPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pPE3yJbTAaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOLIErO
0o0pa30BaHUsl JOCTUTAIOTCS B XOJI€ OOy4YEHUS] XMMHU B E€AUHCTBE Y4YEOHOU U
BOCIIUTATENIbHON JEATEbHOCTH B COOTBETCTBUM C TPAAUIMOHHBIMU POCCUICKUMU
COLIMOKYJIBTYPHBIMA M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHATHIMU B
o0IIecTBe MpaBUJIaMHM W HOPMaMH TIOBEJICHHS U CIOCOOCTBYIOT IpoIleccam
CaMOMO3HAHMsI, CAMOPA3BUTHS U COIUATIU3AINHN 00YUJarOIIUXCS.

JIndHOCTHBIE  pe3yibTaThl  OTPAXKAOT  TOTOBHOCTh  OOyYaromuxcs
PYKOBOJICTBOBATbCS ~ CHUCTEMOM TO3UTHUBHBIX I[€HHOCTHBIX OpPHUEHTAllMd U
paclIMpeHUE ONbITA AEATEIbHOCTHA HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHHUS

LIEHHOCTHOTO OTHOLIECHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUECKOMY
U HAYyYHOMY HACJEAWI0, TMOHMMAaHUs 3HAYEHUS XUMHUYECKOW HAYKH B KU3HU
COBpPEMEHHOI'0 00IIecTBa, CMOCOOHOCTH BJAJETh JOCTOBEpHOW MH(oOpManmen o
MEPEIOBbIX JOCTHIKEHUSIX M OTKPBITUSIX MHUPOBOM M OTEYECTBEHHOM XHMMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSX 00 yCTPONUCTBE MUpa U 0OIIECTBA;

2) TPAKIAHCKOI 0 BOCITHTAHUSI:

NPEACTABJIEHUS O COLMAJIbHBIX HOPMAax M MPaBUJIAX MEKIMYHOCTHBIX
OTHOUIEHUN B KOJIJIEKTHBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOUCCIEeNOBaTEIbCKOM, TBOPUECKOM W JAPYrMX  BHJAX
JEeSITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOM MESITEIbHOCTH MpPH
BBINIOJITHEHUU Y4E€OHBIX, TIIO3HABATENIbHBIX 3a7a4, BBIIOJHEHUU XUMUYECKUX
AKCIIEPUMEHTOB, CO3/IAHUH YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMONOMOIIM B Tpolecce O3TOW Yy4eOHOW [EeATEbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IMIOBEJAEHUE W TIOCTYNKM CBOMX TOBapUIIEHd C MO3ULHH
HPABCTBEHHBIX Y IPABOBBIX HOPM C Y4ETOM OCO3HAHMS MOCIEICTBUM OCTYMKOB;

3) HeHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XHUMHUYECKON pEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAYKU U COCTABJISIIOLIUE
OCHOBY JJIl IOHUMaHHUS CYLUIHOCTM HAay4HOW KapTUHBI MHUpa, NpeCTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUSI NPUPOJbI, B3aUMOCBA3AX YEJIOBEKA C
MPUPOJTHOMN CPEIOr, O POJIM XMMHUH B MMO3HAHUM ITUX 3aKOHOMEPHOCTEM;

MO3HAaBaTEJIbHBIE MOTUBBI, HAMPABJICHHBIC HA MOJY4YEHHWE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOMUMBbIC JJIi OOBSCHEHUS HAOIOJaeMBIX TPOIIECCOB U SIBJICHUH,
MO3HaBaTEIbHON, MHGOPMAIMOHHON U YHMTATEIhCKOW KYIbTYphl, B TOM YHCJIE
HAaBBIKOB CaMOCTOSITETbHONW paboThl C Y4eOHBIMU TEKCTaMH, CIPaBOYHOM



JUTEPaTypol, JOCTYIMHBIMH TEXHUYECKUMHU CpEICTBaMU HH(POPMAIIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYYEHHI0 M TMO3HAHUIO, JIOOO3HATEIHLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTP K  €caMO000Opa30BaHHIO, MPOCKTHOW W  HCCIIeI0BATEIbLCKOMN
JeSTeTbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPABJICHHOCTH U yPOBHSA OOyYEHUS B
JIaIbHEUIIIEM;

4) ¢popMupoBaHuA KYJIbTYPbI 310POBbS:

OCO3HaHWE IIEHHOCTH JKM3HHM, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 370POBBIA 00pa3 KW3HU, OCO3HAHHE TOCIEICTBUU U
HEMPUATHE BPEIHBIX MPUBBIUYEK (YIIOTPEOJICHUS aJIKOT OIS, HAPKOTHUKOB, KYpeHU),
HEOOXOAUMOCTH COOJIFOZIEHUsT TpaBWJI OE30MAaCHOCTH MpH  OOpAIlleHUH C
XUMHUYECKUMU BEIIECTBAMU B OBITY U peaibHON KU3HH,

5) Tpya0BOro BoCIMTAHMS:

HHTEPEC K MPAKTUIESCKOMY U3YYEHUIO PO eCcCHil U Tpyaa pa3IudHOro Poja,
YBOKEHHE K TPYAY M pe3yiabTaraM TPYJIOBOWU AEATECIbHOCTH, B TOM YHCJE Ha
OCHOBE TIPHUMEHCHHS TPEIMETHBIX 3HAHUW 110 XHMHUH, OCO3HAHHBIM BBIOOP
WHJIUBUIYaJbHON TPACKTOPUH MPOJIOJDKCHHUST 00pa30BaHUs ¢ YIETOM JTUIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH,
yCHEenTHOW MpoheCCHOHAIBHON JAEATeLHOCTA U Pa3BUTHUS HEOOXOIUMBIX YMECHHH,
TOTOBHOCTH aIalITUPOBATHCA B TPO(ECCHOHAIBHOM Cpeie;

6) IKOJTOrH4eCKOr0 BOCIIUTAHHS:

AKOJIOTHYECKH 11€J1eCO00pa3HOe OTHOIICHHE K TMPUPOAE KaK HCTOYHHKY
KU3HH Ha 3eMJie, OCHOBE €€ CYIISCTBOBAHMS, TOHUMAaHHE IICHHOCTH 3I0POBOTO H
Oe3omacHOro o0pas3a >KW3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
GU3HYECKOMY M TICUXHYECKOMY 3JI0POBBIO, OCO3HAHHWE IIEHHOCTH COOJIOICHUS
MpaBuJI O€30MIaCHOTO MOBEACHUS MPU pabOoTe ¢ BENIECTBAMH, a TAKXKE B CUTYyaITUsX,
YTPOXKAIOMIUX 3JI0POBBIO U )KU3HHU JIFOJICH;

CIIOCOOHOCTU TPUMEHSITh 3HAHUS, MOJydyaeMble MPU M3YYCHUU XUMUHU, IS
pelIeHus 3a/1a4, CBSI3aHHBIX C OKPYXKAIOIIEH MPUPOAHON CpeIoH, JIJIsl MOBBIIICHUS
YPOBHSI  DKOJIOTMUECKOM  KYJBTYpbl, OCO3HaHHsS TJIOOAJTBHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIeM M MyTeH WX PEIICHHUS IMOCPEICTBOM METOJOB XHMHUHU,
HKOJIOTHYECKOTO MBIIIICHUS, YMEHHUS PYKOBOJCTBOBATHCS MM B ITO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAIBHOW MTPAKTUKE.

METAMNPEJIMETHBIE PE3YJIBTATbBI

B cocraBe MeTampeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAUUMbBIC IS
dbopMHUpOBaHUS MHUPOBO33PCHUS OOIEHAy4YHbIE TOHATUA (3aKOH, Teopusl,
MPUHITUII, TUTIOTE3a, (PaKT, cUcTeMa, MPOLIECC, IKCIIEPUMEHT U JPYroe.), KOTOphIe
HCIIONIL3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX IMpeaMeTax W IO3BOJIAIOT Ha
OCHOBE 3HAHHMH W3 ATUX MPEAMETOB (GOPMHUPOBATH MPEIACTABICHUE O IEIOCTHOMN



HAay4YHOU KapTHHE MUpa, U YHUBEPCAIbHBIC YUeOHBIC NEeWCTBUS (ITO3HABATEIIHHBIE,
KOMMYHHUKATUBHBIC, PETryJISTHBHBIE), KOTOpbIE oO0ecreunBaoT (GopMHUpOBaHHE
TOTOBHOCTU K CaMOCTOSITEIIbBHOMY TUIAHUPOBAaHUIO W OCYIIECTBICHUIO ydeOHOMU
JEeSITEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBHUA

ba3oBble JJornvyeckue aeiicTBUsA

YMEHHSI MCIOJb30BAaTh MPUEMBI JIOTUYECKOTO MBILIUJICHUS] TPU OCBOCHUU
3HAHUM: PACKPBIBATH CMBICT XUMUUYECKUX TMOHSTHUH (BBLACIATH UX XapaKTEpPHBIC
MPU3HAKHU, YCTAHABJIMBATH B3aUMOCBS3b C JAPYTUMHU MOHSATHUSIMH), UCIOJIb30BaTh
MOHATHUS JJ151 OOBSICHEHHS OTJEIbHBIX (DAKTOB U SIBIEHUMN, BEIOUPATh OCHOBAHUS U
KpUTEpUU ISl KilacCU(PHUKAIMK XUMHUUYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
yCTaHABJIWBATh NPUYUHHO-CJICJACTBEHHBIE CBS3M MEXIY OOBEKTaMU H3Y4YCHHS,
CTPOUTH JIOTHYECKUE PACCYXICHHS (MHAYKTUBHBIC, ICAYKTUBHBIC, IO aHAJIOTHH),
JIeNIaTh BBIBOJIBI M 3aKJIIOUCHUS;

yMEHHE TPUMEHSATH B TIPOIECCEe TMMO3HAHUS TOHATUSA (MpEAMETHBIE U
MeTanpeaMeTHbIEC), CHMBOJIUYECKHE (3HAKOBBIE) MOJICIIH, UCIIOJb3yeMbIe B XUMUU,
peoOpa3oBBIBATh MIUPOKO MPUMEHSIEMbIC B XUMHUH MOJICIBHBIC MPECTABICHUS —
XAMUYECKHH 3HAK (CHMBOJI DJJIEMEHTA), XUMHUYecKas (opMyna W ypaBHCHHE
XUMUYECKOU PEaKIUy — MPU pelIeHUH y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4éTOM
ATUX MOJICJBHBIX MPEICTABICHUN BBIABISATH M XapPaKTEPU30BaTh CYIIECCTBEHHBIC
MIPU3HAKU M3y4aeMbIX 00BEKTOB — XUMHUYECKHX BEIIECTB U XUMHYCCKUX PEaKIIUH,
BBIABJISATH  OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CJICIACTBEHHBIE CBSI3H W
MPOTUBOPEUHUS B U3y4aE€MbIX MPOI[ECCaX U SIBJICHUSX.

Bba3oBble uccieaoBaTe/bCKUeE JeCTBHA .

YMEHHE HCIOJIb30BaTh IMOCTaBJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA
IIO3HaHHusA, a TaKXE€ B Kau€CTBC OCHOBBI IJIA q)OpMI/IpOBaHHSI TUIIOTEC3bI 110
MPOBEPKE NPABUIIBHOCTH BBICKA3bIBAEMbBIX CYXKICHUN;

npruoOpeTeHUe ONbITa MO IUIAHUPOBAHUIO, OPraHM3allid W TIPOBEICHHIO
VUYCHHYECKUX DJKCIEPUMEHTOB, yMEHHE HaOmogarh 3a XOJIOM Mpolecca,
CaMOCTOSITEJIbHO MPOrHO3UPOBATh €ro pe3ysbTaT, PopMyaupoBaTh 00OOIICHUS U
BBIBOJIBI IO pE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEAOBAHUS, COCTABIATh OTYET
0 MPOJIeTaHHOM paboTe.

Pab6ora ¢ ungopmaumeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh W HWHTEPIPETUPOBATH HHOOPMAIIUIO
pa3IMYHBIX BUIOB U (POpM MpeACTaBICHHS, MTOTYy4aeMYI0 U3 pa3HbIX UCTOUYHUKOB
(HaydyHO-TIOMYJISIpHAS.  JIMTEpAaTypa XUMHYECKOTO COJEpKaHUs, CIIPABOYHBIC
nocoOusi, pecypcbl MHTepHeTa), KPUTUYECKH OIICHUBATh MPOTHUBOPEUMBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;



YMEHHUE NPUMEHSTh pa3iudyHble METOJAbl M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpPMAIlMM ¥ COOTBETCTBYIOUIMX JaHHBIX, HEOOXOAMMBIX JJISl BBITIOJHEHUS
y4eOHBIX U MMO3HABATENbHBIX 33/1a4 ONPeAeIEHHOr0 TUIa, MPUOOPETEHUE OIbITA B
00JacT  HCMOJb30BAHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIeHUE KYJIbTYpPOIl aKTUBHOI'O UCIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CHUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAaNbHYIO (DOpMY IpencTaBieHusl HHGOpMaLuU U
WLTIOCTPUPOBATh pelIaeMble 3aJaud HECJIOXKHBIMHU CXEMaMu, JuarpaMMmamu,
apyrumu Gpopmamu rpa@uKy U ©X KOMOMHALMSIMU;

yMEHHE HCIOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOH W
MCCJIEI0OBATEIbCKON AESITEIbHOCTH MH(OPMAIUIO O BIMSHUU MPOMBIIIEHHOCTH,
CEJIbCKOT0 XO34HiCTBAa M TPAHCHOpPTAa HA COCTOSHUE OKpY’Kaloled NPUPOAHOU
CpeIbl.

KoMMyHUKaTHBHBIC YHUBepcalbHbIe y4eOHbIE 1eiicCTBUS:

yMEHUs 3a7aBaTb BONPOCH (B XOJe Jauajora U (WJIM) JOUCKYCCHH) TIO
CylIecTBYy  OOCyXJaeMOHM  TeMbl, (QOPMYIMpPOBaTH CBOU  MPEIIIOKECHHS
OTHOCHUTEJILHO BBINIOJHEHU S MPEIJIOKEHHOM 3a1auu;

YMEHUSI  MPEICTaBISATh  MOJYYEHHbIE  PE3ylbTaThl  I[MO3HABATEIbHOM
NESTEIbHOCTH B YCTHBIX M TIMCbMEHHBIX TEKCTaxX; JieJaTh MPE3EHTALHIO
pPE3yJIbTaTOB BBIMOJHEHUS XUMUYECKOTO JKCIEpHUMeHTa (1ab0paToOpHOro OIbITa,
1abopaTOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MTPOEKTA);

YMEHHUS y4e€OHOro COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABAaTEJIbHOM M MCCIENOBATEIbCKOM  JEATEIIBHOCTH  INPU  PELICHUU
BO3HHMKAIOUIMX MPOOJEeM Ha OCHOBE YYETa OOIIMX MHTEPECOB U COTrJaCOBaHUS
no3uiuii (00CYXIeHHUsI, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPAUHALIMS
COBMECTHBIX JCHCTBUI, OIpefesieHue KpUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOHM pabOThI U IpyTHE).

PeryasiTuBHbIe YHUBepCAJIbHbIE YuyeOHbIe el CTBHUS:

YMEHHUE CaMOCTOSATEIbHO OINPEAeNATh ILENu JeATEIbHOCTH, IUIAaHUPOBATh,
OCYIIECTBIISATb, KOHTPOJUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JesITeIbHOCTh, BbIOMpaTh Haubosiee 3(h(HEeKTUBHBIE CIIOCOOBI PEIICHUsS YUEOHBIX U
MO3HABATENbHBIX 3a/1ay, CaMOCTOSTENIbHO COCTABJISATh WJIA KOPPEKTUPOBAThH
MPEUIOKEHHBIM  AJITCOPUTM  JECUCTBUM NPU  BBIIOJHEHUHU 3aJaHUM C YYETOM
MOJIyUEHHsI HOBBIX 3HAHMI 00 M3ydyaeMblX OOBEKTaX — BELIECTBAX U PEaKLMsIX,
OLICHUBAaTh COOTBETCTBHE IMOJIYUEHHOI'O pe3yJbTara 3asBJICHHOW IIeJH, YMEHUeE
MCIOJIb30BaTh U AaHAJIM3UPOBATh KOHTEKCTHI, IIPE/IJIaraeMble B YCIOBUU 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATHBI

B coctaBe mnpeaMETHBIX pE3YJbTATOB IO OCBOCHUIO 00S3aTEIBHOrO
COJIepXKaHUsl, YCTAaHOBJICHHOTO JaHHON (enepanbHOl paboueil mporpamMmoi,
BBIJICISIIOT: OCBOECHHBIE O0YYalOIMMHUCA Hay4dHbI€ 3HAHUS, YMEHHUS M CIOCOOBI



JeHCTBUM, crenuduyeckue Uil MpeaMeTHoW obnactu «XuMUsS», BUIBI
NEATEIbHOCTA IO  TOJYYEHHI0O HOBOIO  3HAHUS, €ro HWHTEpIpeTaluH,
peoOpa3oBaHUIO U MTPUMEHEHUIO B PA3JIMYHBIX YI4€OHBIX U HOBBIX CUTYaIHsIX.

K xoH1y o0yuenus B 8 kijiacce npeaMeTHbie pe3ylbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCS YMEHHU:

e PACKpBIBATH CMBICI OCHOBHBIX XMMHUYECKUX MOHSATHUWA: aTOM, MOJIEKYJa,
XUMUYECKUM DJIEMEHT, MPOCTOE BEIECTBO, CIOKHOE BEIIECTBO, CMECH
(oHOpOAHAA ¥ HEOJAHOPOMHAsS), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJISIpHAasi Macca, KOJWYECTBO BEILIECTBA, MOJb, MOJSIpHAs Macca,
MaccoBasi J0JIsl XUMUYECKOT0 JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHMCIJIOTA4, OCHOBAHHUE, COJIb, BJIEKTPOOTPUIIATEIbHOCTh, CTENEHb
OKHUCJICHUSI, XUMUUYECKas peakius, KiacCU(UKaIUs peaKluil: peakiuu
COCMHEHMS, PEaKUUHU PA3JIOKEHHS, PEaKUUU 3aMEUICHUs, PEaKUuu
oOMeHa, 9K30- U SHJIOTEPMUYECKUE PEaKlUH, TeIIOBON 3(PEeKT peakinH,
AIpO aToMa, JJIEKTPOHHBIM CJIOM aroma, aToMHas OpOUTallb, pPaaUYC
aToMa, XMMHYECKasi CBA3b, MOJSIPHASI M HENOJSpHAas KOBAJIEHTHAsI CBS3b,
VWOHHAs CBSI3b, MOH, KaTHUOH, AaHWOH, PacTBOP, MaccoBas J0Ji1 BEIIECTBa
(TpolieHTHAasI KOHIICHTpAIKs) B pacTBOPE;

e WUIIOCTPUPOBATHh B3aUMOCBSA3b OCHOBHBIX XHWMHYECKUX TOHSATUU U
MPUMEHSATH 3TH NOHATHS IIPU ONMCAHWU BEUIECTB U UX MPEBPALCHHUI;

e HCMOJB30BaTh XHMHUYECKYI0 CHUMBOJUKY JJIi COCTaBlieHUs (popmyn
BEILIECTB M YPABHEHHUIN XUMHUUYECKUX PEAKLIHIA;

e OIpeAensTh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTENEHb  OKUCIEHHUS  DJEMEHTOB B  OHMHApHBIX  COEAMHEHUSX,
IIPUHAJIC)KHOCTh BEIIECTB K OINPEIENIEHHOMY KJIAcCy COCIWHEHUU I10
dbopmynaM, BHJ XHMHYECKOHW CBsi3M (KOBaJeHTHas W HWOHHAs) B
HEOPraHWYECKUX COCIUHEHUSIX;

e packpeiBaTh cMmbica Ilepuommueckoro 3akona JI. WM. Menneneena:
JEMOHCTPUPOBATh TOHMMAHHE TMEPUOJIUYECKON 3aBHCUMOCTH CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT HUX MOJIoKeHUs: B llepmoamueckoi cucreme,
3aKOHOB COXPAHEHUS MAacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHUsI, 3aKOHAa ABOraapo;

e OINUCHIBATh U XapakTepus3oBaTh Ta0auuyHylo (opmy Ilepuoanueckoit
CUCTEMbl XUMHUUYECKMX OJJIEMEHTOB: pa3iuyarh T[OHITUS «TJaBHas
noarpynna (A-rpymnmna)» u «mnodounas noarpymnmna (b-rpymma)», mansie u
OOJNBIIIME TEPUObI, COOTHOCUTH OO0O3HA4YEHUS, KOTOPbIE HMEIOTCS B
tabmune «llepuogmueckas cucrema xumuueckux osaementoB /JI. U.
MeHneneeBay ¢ UYUCIOBBIMH XAapAKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHUYECKUX AJIEMEHTOB (COCTaB W 3apsjl s1pa, 00Iee YHCIIO 3JIEKTPOHOB
U paclpeiesICHUE UX M0 JICKTPOHHBIM CJIOSIM);

e KJACCU(DUIIMPOBATH XUMHUYECKHE DJIEMEHThI, HEOPraHUUECKUE BEIIECTBA,
XUMUYECKHE peakuuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEILIOBOMY 3D (DEKTyY);

e XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMUYECKHE CBOWCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPXKAasi OMKMCAHUE TTPUMEPAMU MOJICKYIISIPHBIX
YpaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

e TPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT UX KaU€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH TPOTEKAHUS XUMHUYECKHX MPEBpAIICHU B
pa3IMYHBIX YCIOBUSX;

e BBIUUCIATH OTHOCUTEIBHYIO MOJCKYSIPHYIO U MOJSIPHYIO MAaCCHI
BEILIECTB, MAaCCOBYIO JIOJII0 XHMMHYECKOr0 »JJIeMeHTa 1o QopMmyie
COEJIMHEHUS, MAaCCOBYIO JIOJII0 BELIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
M0 YPAaBHEHHUIO XUMHUECKOHN peaKiny;

e TPUMEHSTH OCHOBHBIE ONEPALMN MBICIUTEIbHON AEATEIbHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, 0000IeHre, CHCTEMaTU3aIlfio, KIACCU(UKAIHIO,
BBISIBJICHUE NPUYMHHO-CIEICTBEHHBIX CBSI3€d — i1 M3y4YEHUs CBOWCTB
BEIIECTB W XHUMHYECKUX PpEAKIUNA, €CTECTBCHHO-HAy4YHBbIC METOIbI
NMO3HAaHUS — HAONIOJEHUE, H3MEPEHHE, MOJEIUPOBAHUE, IKCIIEPUMEHT
(pealbHbBIN U MBICTIEHHBIN);

e CIENOBaTh  MpaBUIaM  MOJIb30BaHUS ~ XUMHUYECKOM  MOCyAod U
7a00paTOPHBIM OOOpPYAIOBAaHMEM, a TakKXKe IMpaBUJiaM OOpalleHusT C
BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKUUSIMU TI0 BBIIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX ONBITOB IO TMOJYYEHHIO M COOUPAHUIO
ra3oo0pa3HbBIX BeMIECTB (BOAOPOJa U KHUCIOpPOja), MPHUTOTOBJICHUIO
pPacTBOPOB C OIPEAECIEHHON MACCOBOM JOJIEH PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XUMHYECKHE  DKCIEPUMEHTHI  T10
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCJIOT C MOMOIIBI0 UHINKATOPOB
(;makmyc, ¢penondTanen, METHIOPAHK U APYTHUE).

K xoH1y 00yueHus B 9 kijiacce npeaMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCS YMEHUH:

e pACKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX TOHSATUN: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIeKYyJia, WMOH, KaTHOH, aHWOH, IMPOCTOE BEIIECTBO,
CIIOKHOE BEIIECTBO, BaJEHTHOCTb, JJEKTPOOTPUIIATEIHHOCTh, CTEICHb
OKHUCJICHUS, XUMHUYECKasl PeaKilus, XUMUYeCKas CBs3b, TEIJIOBOU 3 (PdekT
peakuuu, MOJb, MOJSIpHBIA  00BEM,  PACTBOp,  DJICKTPOJHMTHI,
HEDJIEKTPOJIUTHI, DJICKTPOJIMTUUECKAsT AUCCOIMAIMS, PEaKIUd HOHHOTO
oOMeHa, Karajiu3aTop, XUMHUYECKOE paBHOBecHe, oOOpaTuMmble U



HeoOpaTUMBbIE pEaKIUH, OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PEaKIUH,
OKUCJIIUTENIh,  BOCCTAaHOBHUTE]b, OKHCIEHHE ©  BOCCTAaHOBJIEHUE,
ajtoTponusi, aMpOTEePHOCTh, XUMUUYECKasi CBA3b (KOBaJIGHTHAsl, MOHHAs,
MeTaJUIM4ecKasi), KpUCTaJuIMdeckas pemérka, KOoppo3us MeETaloB,
CIUIaBbl, CKOPOCTb XHMHYECKOW peaklMu, NPeAeIbHO JIOMycTUMas
koHuentpauus [1/IK BemecTna;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX TIOHATUN U
MPUMEHSTh 3TH IMOHSITHUS TIPU OMTMCAHUU BEIIECTB U UX MIPEBPAICHUIA;
UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JUISS COCTaBJICHHS (OpMYI
BEIIIECTB U YPABHEHUN XUMUYECKUX PEaAKIUH;

OTPEENsATh BAICHTHOCTh U CTETIEHh OKUCJICHUS XUMUYECKUX 2JIEMEHTOB B
COCIMHEHUSIX PpA3JIMYHOr0 COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy COEIUHEHHM Mo ¢dopmyliam, BHUJI XUMUYECKOU
CB3M (KOBaJIGHTHAsl, HWOHHAs, METaJNIMYecKas) B HEOPraHUYECKUX
COCJIMHEHUSX, 3apsii MOHA MO XMMHUYECKON (opMysie, XapaKTep Cpeibl B
BOJHBIX PacTBOPAX HEOPraHUYECKUX COCIMHEHUH, TUI KPUCTAJUIMUYECKON
PEIETKH KOHKPETHOT'O BEILIECTBA;

packpbiBaTh cmbici Ilepmomnueckoro 3akona JI. M. MenpaeneeBa wu
JEMOHCTPUPOBATh €r0 TOHUMAHHE: OINHUCHIBAaTh M XapaKTEpPHU30BaTh
Tabanunyo ¢opmy llepruonnueckoil CUCTEMBl XUMUYECKUX 3JIEMEHTOB:
pa3iuuath TOHATUS «rJjaBHas mnoarpymnmna (A-rpynmna)» U «mnoOodyHas
noarpynna (b-rpynna)», manble W OoJdblIME NEPUOABl, COOTHOCHTH
00O3Ha4YEHUS, KOTOpbIE HMEIOTCA B MEPUOJAMYECKOM TalIuIe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHUYECKUX
2JIEMEHTOB (COCTaB MW 3apsija  sjapa, oOIee YHCIO JJICKTPOHOB H
pacnpeiesieHue WX 10 D3JEeKTPOHHBIM CJIOSIM), OOBSICHSATH 0oOIIHe
3aKOHOMEPHOCTH B M3MEHEHHWU CBOWCTB AJIEMEHTOB M MX COCJIUHCHUN B
npeesiax MaJiblX MEPUOJIOB U TJIaBHBIX MOJATPYII ¢ Y4ETOM CTPOCHHS UX
aTOMOB;

KJIAaCCU(PUITUPOBATh XUMUYECKHE AJIEMEHTHI, HEOPraHUYECKUE BEIIECTBa,
XUMUYECKHE peakuuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B pEaKIUu
BEILIECTB, MO TEMIOBOMY 3(P(heKTy, M0 U3MEHEHUIO CTENEHEH OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIIME M CHenupUISCKHEe XUMUYECKHE
CBOICTBA TMPOCTHIX M CIOXHBIX BEIIECTB, IMOATBEPKIAs OIKUCAHUE
npuMepaMyd MOJICKYJISIPHBIX U HOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIUi;

COCTABJISTh YPABHEHMSI DJIEKTPOJUTHUECKOW JAUCCOIMALIUU  KHUCIIOT,
LIEJIOYEH U COJIEH, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIMA MOHHOT' O



oOMEHa, YypaBHEHHUS pPEaKlHil, TOATBEPKIAIONUX CYIIECTBOBAHUE
TCHETUYECKON CBSI3M MEX]Y BEIIECTBAMHU Pa3IMUHBIX KJIACCOB;
pacKpbiBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUA
MOCPEJICTBOM COCTABJICHUS SJIEKTPOHHOI0 0ajlaHca d3TUX PEaKInii;
MPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TPOTEKAHUSI XHUMHUYECKUX TMPEBPAIICHU B pa3IM4HBIX
YCIIOBHSIX;

BBIUKCIIATE OTHOCUTEIBHYIO MOJICKYJISAPHYIO M MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJIIO XMMHYECKOro »JJieMeHTa 1o QopMmye
COEIMHEHUS, MACCOBYIO JIOJIFO BEIECTBA B PACTBOPE, MPOBOJIUTH PaCUEThI
M0 YPAaBHEHHUIO XUMHUUECKON peaKinu;

co0Ir01aTh npaBujia  IOJIb30BaHUS XUMHYECKOU MOCYA 01 u
7a0opaTOpHBIM  O0OPYJOBAaHMEM, a TakKe MpaBujia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKUUSIMU IO BBIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYEHUI0O U COOMPAHUIO
ra3o00pa3HbIX BEUIECTB (aMMHAKa U YIJIEKUCIIOrO rasa);

NPOBOJIUTh  PEAKIMHM, MOATBEPKIAIOIINE  KAueCTBEHHBIM  COCTaB
pPa3ITUYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHI-, OpOMHI-,
uonua-, kapbonart-, docdar-, cuiIMkar-, cyiabhar-, THUAPOKCUI-HOHBI,
KaTHOHBl aMMOHHUS U MOHBI M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOUIUE B
BOJIHBIX PACTBOpaX HEOPraHUYECKUX BEIIECTB;

MPUMEHATh OCHOBHBIE OINEPAlMU MBICIUTENbHON NESTEIbHOCTH — aHaJu3
U CHUHTE3, CpaBHEHUE, OOOOUIEHUEe, CUCTEeMAaTU3alUI0, BbISIBICHHUE
NPUYUHHO-CIIEICTBEHHBIX CBA3€M — [JIs1 U3YyUEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX pPEaKlHil, €CTeCTBEHHO-HAay4YHbIE METOAbl I[IO3HAHUS —
HaOJII0/IeHNe, M3MEpPEHHE, MOJCINPOBaHUE, SKCIEPUMEHT (pCaJIbHBIA U
MBICJICHHBIMN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KNIACC
KoJsmuyecTBo yacos
Ne HaumeHoBaHue pa3aesioB U DyieKTpoHHbIE (U (pPOBBIE)
KounTpoJbHbIe IIpakTHyeckue
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTeJibHbIC PeCypPChl
padoThI padoThI
Pasnea 1. IlepBoHayanbHble XHMHYECKHE IIOHATHSA
bubnuoreka [IOK
Homarnue 3aganus. OCHOBHOE
obmiee oopazoBanue. Xumus 8-9
XuMusi — BakHas 00J1acTh
KJ1acc.
€CTECTBO3HAHHUSA U
11 . 5 2 Bupryansubie 1abopatopHbie U
MIPaKTUYECKOU JesITEIbHOCTH
npaktuyeckue padorsl. PI'BHY
YyeJlioBeKa
«UHCTUTYT COJIEPKaHUs U
MeTo/10B 00yueHust umenu B.C.
Jlennesa»
Bbubnunoteka LIOK
Jlomamrawne 3amaans. OCHOBHOE
obmiee oopazoBanue. Xumus 8-9
KJ1acc.
BemecTBa n xuMHuueckue
1.2 15 1 Buptyansubie nabopaTopHbie 1
peakuuu
npaktuyeckue padorsl. PI'BHY
«UHCTUTYT COJIEPKaHUs U
MeToJ10B 00yueHust umenu B.C.
JlequeBay
Hroro no pazneny 20

Pa3znen 2. BaxHeiimue npejacTaBuTe/iM HEOPraHMYeCKUX BellleCTB




2.1

Bosnyx. Kucnopoa. [Tonstue
00 okcHuaax

bubnuoreka [IOK

Jomainue 3ananusi. OCHOBHOE
obmiee oOpazoBanue. Xumus 8-9
KJ1acc.

BuptyansHbie 1abopaTopHbie U
npaktudeckue padboter. ®I'BHY
«AHCTUTYT COACPIKAHUS U
MeTo10B 00yuenust umenu B.C.
JlequeBay

2.2

Bonopoa.llonstue o kucinorax
U COJISIX

bu6mmoteka [IOK

Jomarmnaue 3ananusi. OCHOBHOE
obmiee oopazoBanue. Xumus 8-9
KJIacc.

Bupryansneie 1abopaTopHsie U
npaktuyeckue padorel. PI'BHY
«UHCTUTYT COJIEP’KaHUA U
MeTo10B 00yueHus umenu B.C.
JlenueBa»

2.3

Bopa. PactBopsl. [lonsrue 00
OCHOBAaHHUIX

bubnuoreka [IOK

2.4

OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCAUHEHUN

11

bu6mmoreka LIOK
Jomarnaue 3aganus. OCHOBHOE
obmiee oopazoBanue. Xumus 8-9
KJ1acc.
Bupryansubie 1abopatopHbie u
npaktuyeckue padorel. PI'BHY
«UHCTUTYT COJIEPKaHUs U
MeTo10B 00yueHus umenu B.C.




JlequeBay

Hroro no pazaeny 30

Pa3zpnea 3. Ilepuoanyeckuii 3akoH u [lepuoguveckasi cucreMa xumuueckux 3jgemMeHToB JI. . MenneneeBa. CTpoeHue aToMOB.

Xumuuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHUTEJILHbIE pP€aKkuuu

[Tepunoanueckuii 3aK0H 1
31 [Tepuonuueckas cucrema 7 BuGmmorexa LIOK
XuMu4deckux anemenTton JI. U.
Menpeneesa. CtpoeHue aToma
bubnuoreka [IOK
Jomarnaue 3aganus. OCHOBHOE
obmiee oOpazoBanue. Xumus 8-9
XuMu4eckas CBA3b. KJI1acc.
3.2 OxkucnuTenpHo- 8 1 BuptyanbsHbie 1abopaTopHbie 1
BOCCTaHOBHUTEJIbHBIE PEAKIIUU npaktudeckue padboter. ®I'BHY
«UHCTUTYT COJEPIKaHUS U
MeTo10B 00ydeHust umenu B.C.
JlenneBay
Hroro no pazneny 15
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 4
[TPOIT'PAMME




9 KITACC

Ne i/l

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

Koan4yecTBo yacos

Bcero

KonTtpoabHbie
padoTbI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(uugposbie)
o0pa3oBaTte/ibHbIC

pecypchl

Pa3znen

1. BemiecTBo M XMMHYECKHE PeAKIMHU

1.1

[ToBTOpEHue u yriyoaeHue 3HaHHiA
OCHOBHBIX pa3/IesioB Kypca 8§ Kiacca

bubmuoreka [IOK
Jomarnue 3agaHus.
OcHoBHOE 00111E€
obpa3oBanue. Xumus 8-9
KJI1acc.

BupryanbHbie
nabopaTtopHble U
MpaKTHYECKUE padoThI.
OI'bHY «unCTUTYT
COJIEp’KaHUsI U METOJIOB
oOyuenus umenu B.C.
Jlenuesay

1.2

OCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX
peakuuit

bubmmoreka LIOK
JlomarHue 3a1aHusl.
OcHoBHoe o011ee
oOpaszoBanue. Xumus 8-9
KJ1acc.

BupryanbHbie
1abopaTOpHbIE U
MIpaKTU4YEeCKUe pabOThI.
OI'BHY «uHCTUTYT
COJIepKaHUsI U METOJIOB




oOyuenust umenu B.C.
JlenneBa»

bubmmoreka [IOK
JloManHue 3a1aHusl.
OcHoBHOe 001IIee
oOpa3zoBanue. Xumus 8-9
KJ1acc.

DNEKTPOTUTHIECKAS TUCCOIHAITHS. BuptyansHbie

13 XUMHUUYECKHE PEaKIIUU B paCTBOPax nabopaTOpHbIE U
MPaKTHYECKHE PabOTHI.
OI'BHY «unCcTUTYT
COJIEP/KaHUSI U METOJIOB
oOyuenust umenu B.C.

JlenneBa»

Hroro no pazneny 17

Pa3gea 2. HemeTaabl M UX COeTMHEHU A

bubmmoreka [IOK
JloManHue 3a1aHusl.
OcHoBHOe 001IIee
oOpa3zoBanue. Xumus 8-9
KJIacc.

OO0mast XapakTepUCTUKA XUMHUECKUX BupryanbHbie

21 aneMmenToB VIIA-rpynmsl. ["anorenst nabopaToOpHbIE U
MPaKTHIECKHE PabOTHI.
OI'BHY «uHCcTUTYT
COJIepKaHUS U METOJIOB

oOyuenusi umenu B.C.

JlenueBay




2.2

OO0mras XxapakTEePUCTHKA XUMHUIECKUX
sanemenToB VIA-rpynnsl. Cepa u eé
COCTMHEHUS

bubmuoreka [IOK
JlomaiiHue 3a1aHusl.
OcHoBHOE ob1Iee
obOpa3zoBanne. Xumus 8-9
KJ1acc.

Buprtyanbubie
nabopaTopHbBIC U
MpaKTHYeCKue padoThI.
OI'BHY «uHCcTHTYT
COJIepKaHUS M METOJIOB
oOyuenus nmenu B.C.
Jlenuesay

2.3

OO011ast XapakTepuCTUKA XUMHUECKUX
aneMeHnToB VA-rpymmsl. A30T, hocdop u ux
COCMHEHHS

bubmmoreka [IOK
Jomaraue 3agaHus.
OcHoOBHOE 00111E€E
oOpa3zoBanue. Xumus 8-9
KJ1acc.

BupryanbHbie
nabopaTtopHble U
MPaKTHYECKHEe PabOTHI.
OI'BHY «unCcTUTYT
COJIEp>KaHUSI U METOJIOB
oOyuenust umenu B.C.
JlenneBa»

2.4

OO0mas XxapakTEePUCTHKA XUMHUIECKUX
anemeHToB |VA-rpynnsl. Yriepoa u
KPEMHHI U UX COCMHEHUS

bubmuoreka [IOK
Jomaraue 3agaHus.
OcHoBHOE 00111€€
obpazoBanne. Xumus 8-9
KJ1acc.




BupryanbHbie
1abopaTOpHbIE U
MpaKTU4YEeCKUE pabOThI.
OI'bHY «unCTUTYT
COJIEP/KaHUS U METOJIOB
ob6yuenus nmenn B.C.
Jlenuesay

Hroro no pazneny

25

Pa3nea 3. Merajjibl 1 HX cOeIMHEHUA

3.1

OO01me CBOUCTBA METAILIIOB

bubmuoreka [IOK
Jomaraue 3agaHus.
OcHoBHOE o0111ee
obpazoBanne. Xumus 8-9
KJ1acc.

BupryanbsHbie
nabopaTtopHbIe U
MPaKTUYECKUE PaOOTHI.
OI'bHY «unCTUTYT
COJIEp>KaHUSI U METOJIOB
ob6yuenus umenn B.C.
Jlenuesay

3.2

Baxkneiimye MeTauisl U UX COeTUHEHUS

16

bu6mmoteka [IOK
Jlomaraue 3agaHus.
OcHOBHOE 00111E€E
oOpaszoBanue. Xumus 8-9
KJ1acc.

BupryanbsHbie
nabopaTOpHBIE U




MpaKTU4YECKUE pabOThI.
OI'BHY «uHCTUTYT
COJIEp’KaHUSI U METOJIOB
oOyuenust umenu B.C.
JlegneBa»

Hroro no pasneny

20

Pa3znen 4. Xumus u okpy:xawuias cpeaa

4.1

BGHIGCTBa N MaTcpualibl B )KU3HU YCIIOBCKA

bubmmoteka [IOK
Jomaraue 3agaHus.
OcHoBHOE o011ee
oOpaszoBanue. Xumus 8-9
KJ1acc.

BupryanbHbie
nabopaTOpHbIE U
MpaKTHYECKUe paboTHI.
OI'bHY «unCTUTYT
COJIepKaHUsI U METOJIOB
oOyuenust umenu B.C.
JlegneBa»

Hroro no pasneny

PesepBHOE BpeMst

bubmmoreka LIOK

OBUIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

68







IHOYPOYHOE IINTAHUPOBAHHUE
8 KIIACC

Ne
n/n

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTtpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jara
U3y4eHH s

DJIeKTPOHHbIE
nudpoBbie
oOpa3oBareJibHbIE

pecypcbl

[Ipenmet xumun. Posib XuMuM B KU3HU
yeJioBeKa. Teja v BelecTBa

bubmuorexa [IOK
Jlomarninue 3agaHus.
OcHoBHOe o0111ee
obpa3zoBanue. Xumus 8-9
KJIacc.

BupryanbHbie
nabopaTtopHbie U
MPAKTUIECKUE PAOOTHI.
®OI'BHY «uHCcTHUTYT
COJIepKaHUsI U METOJIOB
oOyuenus umenu B.C.
Jlenuenay

ITonstue o MECTOOax MMO3HaHUA B XUMHNHU

bu6mmoreka [IOK
JlomariHue 3a1aHusl.
OcHoBHOE 00111EE
oOpa3zoBanue. Xumus 8-9
KJ1acc.

BupryanbHbie
nabopaTopHbIe U
MPAKTUYECKUE PAOOTHI.
OI'bHY «unCcTUTYT
COJIEpKAHUSA U METOJIOB




oOyuenus nmenu B.C.
JlenueBa»

[TpakTrueckas padora Ne 1 «IIpaBuna
paboThl B 1a00pATOPUU U IPUEMBI
oOparieHus ¢ J1abopaTopHbIM
o0opy10BaHUEM

bu6mmoreka [IOK
Jlomartinue 3a1aHus.
OcHoBHOE o011ee
oOpa3zoBanue. Xumus 8-9
KJ1acc.

BupryanbHbie
nabopaTopHble U
MpaKkTHYECKue paboTHI.
OI'bHY «uncTUTYT
COJIepKAaHUS U METOJIOB
oOyuenus umenu B.C.
JlenneBa»

Uuctele BemiecTBa U cmecu. CiocoObl
pa3zaelieHusl cMece

bu6imoreka [IOK
Jlomaraue 3agaHus.
OcHoBHOE 00111€€
obpa3zoBanue. Xumus 8-9
KJIacc.

BupryanbHbie
nabopaTopHbIe U
npakTHUYecKue padoThl.
OI'bHY «unCTUTYT
COJIep’KaHusl U METOJIOB
oOyuenus umenu B.C.
Jlenuenay

[IpakTudeckas padora Ne 2
«Paznenenue cmeceii (Ha mpumepe
OUYMCTKH ITOBAPEHHOM COJIH)»

bu6mmoreka [IOK
Jlomaraue 3a1aHusl.
OcHoBHOE 00111EE




obpa3zoBanue. Xumus 8-9
KJ1acc.

BupryanbHbie
n1abopaTopHbIEC U
NpakTUYeCKHe padoThI.
®OI'BHY «uHCcTHUTYT
COJIEpKAHUS U METOJIOB
oOyuenus umenu B.C.
Jlenuesay

ATOMBI U MOJIEKYJIbI

bu6mmoreka [IOK
Jlomaraue 3agaHusl.
OcHoBHOE 00111e€e
obpazoBanue. Xumus 8-9
KJIacc.

BupryanbHbie
nabopaTtopHbie U
MPAKTUYECKUE PAOOTHI.
OI'bHY «unCcTUTYT
COJIep’KaHusl U METOJIOB
o0yuenust umern B.C.
JlenneBa»

XUMHUYECKHE JIEMEHTHL. 3HAKU
(CUMBOJIBI) XUMHUYECKUX DJIEMEHTOB

bubaunoreka IIOK
Jlomarnnue 3agaHus.
OcHoBHOE 00111EE
obpazoBanue. Xumus 8-9
KJIacc.

BupryanbHbie
nabopaTopHbIe U
MPAKTUIECKUE PAOOTHI.




OI'bHY «unCTUTYT
COZIEpKaHUA U METOZOB
o0yuenust umenn B.C.
JlenneBa»

bubmuoreka [JOK
JlomaniHue 3a1aHusl.
OcHoBHOe o0111ee
obpa3zoBanue. Xumus 8-9
KJ1acc.
Buptyanbubie
IIpocThie U c0XKHBIE BElIECTBA 1
nabopaTopHbIe U
HpakTUYecKue padoThI.
OI'BHY «unCcTUTYT
COJICpKAaHUSI U METOJIOB
oOyuenus umenu B.C.
JlenueBa»

bubmuorexa [JOK
Jlomariaue 3agaHus.
OcHoBHOE 00111E€
oOpazoBanue. Xumus 8-9
KJ1acc.
BupryanbHbie
ATOMHO-MOJICKYJISIPHOE YICHHE 1

n1abopaTopHbIEC U
MpaKTHYECKue padoTHI.
OI'bHY «unCcTUTYT
COJIep’KaHusl U METOJIOB
oOyuenus umenu B.C.
JlenneBa»

3aKOH MMOCTOSTHCTBA COCTaBa BEILIECTB. 1 bubnuoreka [JOK




Xumuueckasi popmyra. BaaeHTHOCTD
aTOMOB XMMHYECKHUX HJIEMEHTOB

Jlomaraue 3agaHus.
OcHoBHoOE o0111ee
obpa3zoBanue. Xumus 8-9
KJIacc.

BupryanbHbie
nmabopaTopHbBIC U
MpaKTHYECKue pabOThI.
OI'bHY «uHCcTUTYT
COJIep>KaHusl U METOJIOB
oOyuenus umenu B.C.
JlenneBa»

11

OTHOCHUTEIPHAA aTOMHAs Macca.
OTHOCUTENBHAS MOJIEKYJIIPHAs Macca

bu6imoreka [IOK
Jlomalnue 3agaHus.
OcHoBHoOe o0111ee
oOpa3zoBanue. Xumus 8-9
KJ1acc.

BupryanbHbie
nabopaTopHble U
MPAKTUYECKUE PAOOTHI.
®OI'BHY «uHCcTHTYT
COJICpKAaHUS U METOJIOB
o0Oyuenus umenu B.C.
Jlenuesay

12

MaccoBas 1011 XUMHUYECKOT0
3JIEMEHTA B COEINHEHUU

bu6mmoreka [IOK
Jlomaraue 3agaHus.
OcHoBHOE 00111EE
obpa3zoBanue. Xumus 8-9
KJIacc.

BupryaneHeie




nabopaTtopHbIe U
MPAKTUIECKUE PAOOTHI.
OI'bHY «unCTUTYT
COJICpKaHUSI U METOJIOB
o0yuenus umenu B.C.
JlenueBay

bubmuorexa [JOK
Jlomarnnue 3agaHus.
OcHOBHOE 00111Ce
oOpa3zoBanue. Xumus 8-9

KJIacc.
13 KonuuaectBo BemecTBa. Modb. BuptyansHbie
MomsipHast macca nabopaToOpHbBIC U
NpakTHUYeCcKHe padoTHI.
OI'BHY «uHCTUTYT
COJIep’KaHUsl U METOJIOB
o0yuenus umenu B.C.
Jlennera»
dusznyeckre U XUMHIECKUE SBJICHUS.
14 bubmuorexa [JOK
XuMHYecKas peaKius
[Ipu3HaKy U yCIOBHS MPOTEKAHUS
15 y . bu6mmoreka [IOK
XUMHUYECKUX PeaKIIHid
3aKOH COXpPaHEHHUS MacChl BEILIECTB.
16 P bubmuoreka [JOK
XVWMHUYECKUE YPABHEHUS
bu6mmoreka [IOK
Bbrunciienuss KoJM4ecTBa, MacChl Jlomariiaue 3a1anus.
17 BELIECTBA 10 YPAaBHEHUSAM XUMHUECKHUX OcHoBHOE o0111ee

peaxkuuii

oOpa3zoBanue. Xumus 8-9
KJiacc.




BupryanbHbie
nabopaTopHble U
MPAKTUYECKUE PAOOTHI.
OI'bHY «unCTUTYT
COJIEp’KaHUS U METOJI0B
o0yuenust umern B.C.
Jlenuenay

18

Krnaccudukanuss XMAMUYIECKUX PEeaKIIHid
(coenuHeHus1, pa3noXKeHMs,
3aMerieHus, 0OMeHa)

bu6mmoreka [IOK
JlomaniHue 3a1aHusl.
OcHoBHOE 00111EE
obpazoBanue. Xumus 8-9
KJ1acc.

BupryanbHsbie
nabopaTopHbIe U
HNpakTUYeCKHe padoThI.
OI'BHY «uHCTUTYT
COJICpKaHUSI U METOJIOB
oOyuenus umenu B.C.
JlenueBay

19

M. B. JIoMOHOCOB — y4€HBIN-
sHuKIoneucT. O000IIIeHnE U
cucTeMaTHu3alus 3HaHul

bubaunoreka LIOK
Jlomaraue 3agaHusl.
OcHoBHoOE o0111e€e
obpa3zoBanue. Xumus 8-9
KJIacc.

BupryanbHbie
nabopaToOpHbBIC U
NpakTUYeCKHe padoTHI.
OI'bHY «unCcTUTYT
COJIep>KaHusl U METOJIOB




oOyuenus nmenu B.C.

JleqneBa»
KonTtponshas padora Nel no teme
20 P P Bu6nuotexa LIOK
«BerecTBa 1 XUMUYECKHE PEAKIIAN
Bo3nyx — cmech razos. Cocras
21 Bo3ayxa. Kucinopog — snemMeHT u bubmmoreka [IOK
npoctoe BemecTBo. O30H
bu6mmoreka [IOK
Jlomaninue 3agaHus.
OcHoBHOE 0011IEe
oOpa3zoBanue. Xumus 8-9
. KJ1acc.
du3nyecKue U XMMUYECKHE CBOMCTBA
BupryanbHbie
22 KHUCJIOpo/ia (peakiuu OKUCICHHUS,
1abopaTopHbIC U
ropenue). [TonsTre 06 okcugax
MPAKTUYECKUE PAOOTHI.
OI'bHY «uHCcTUTYT
COJIepKaHUsI U METOJIOB
o0yuenust umern B.C.
JlenneBa»
bubaunoreka [IOK
Jlomariinue 3a1aHus.
OcHoBHOE 00111EE
obpazoBanue. Xumus 8-9
Cnioco0bI MoTy4YeHust KUCIOPO/ia B
KJ1acc.
23 1abopaTopuH U MIPOMBIIIIIICHHOCTH.
BupryanbHsbie

[Ipumenenue kuciopoaa

nabopaTtopHbIe U
NpakTUYeCKHe padOTHI.
OI'bHY «uHCTUTYT
COJIep’KaHusl U METOJIOB




oOyuenus nmenu B.C.

JleqneBa»
TennoBoii 3pdexT XuMHUIECKon
€aKIIuH, OHATHE O
24 P ’ bubunoreka LIOK
TEPMOXUMUYECKOM YPABHCHHH, IK30- H
SHAOTEPMHUECKHUX PEaKIUIX
TormumBo (HeTh, yroas U MeTaH).
25 3arpsi3HeHue BO3/AyXa, CIIOCOOBI €ro bubmmoreka [JOK
MIPEIOTBPALCHUS
bubmuorexa [IOK
Jlomalnue 3agaHus.
OcHoBHOE 00111ee
obpa3zoBanue. Xumus 8-9
KJIacc.
[IpakTnueckas padota Ne 3 o reme
BupryansHbie
26 «ITomyuenue u cobrpanue KMUCIOpPoOa,
. nabopaTopHble U
W3yUYeHHE €ro CBOMCTBY
MPAKTUIECKUE PAOOTHI.
®OI'BHY «uHCcTHUTYT
COJIepKaHUsI U METOJIOB
o0yuenus nmenn B.C.
Jlenuesay
bu6mmoreka [IOK
Jlomariaue 3agaHus.
OcHoBHOE 00111EE
97 Bonopoa — anemeHT u nmpocToe obpazoBanue. Xumus 8-9

BeuecTBo. Haxoxnenue B mpupoje

KJ1acc.

Bupryanbhbie
nabopaTopHbIe U
MPAKTUYECKUE PAOOTHI.




OI'bHY «unCTUTYT
COJIEP’KaHUs U METOJI0B
o0yuenust umenn B.C.

JlenueBay
duzryuecKue U XMMUYECKUE CBOIMCTBA
28 bubmmoreka [JOK
Bogopoja. [Ipumenenue Bogopoaa
29 [ToHsTHE O KHCIIOTAX U COJSIX bu6mmoreka [IOK
CrocoObI MOTYYEeHNI BOIOPOIa B
30 Y P bubnuoreka [JOK
nabopaTropuu
[Ipaktuueckas pabora Ne 4 o Teme
31 «[Tomyuenue u cobupanue Bo0po/a, bubnuoreka [LIOK
WU3YYEHHUE €r0 CBOMCTBY
bu6mmoreka [IOK
Jlomalinue 3agaHus.
OcHoBHOE 00111EE
obpa3zoBanue. Xumus 8-9
KJ1acc.
32 MounsipHbiii 00BEM Ta30B. 3aK0H Bupryanbnbie
ABorajipo nabopaTtopHbie U
NpakTUYeCKHe padoTHI.
OI'BHY «uHCTUTYT
COJIep>KaHusl U METOJIOB
o0Oyuenus nmenu B.C.
Jlennesa»
N bubmuorexa [JOK
Brruncienus o0béMa, KOJIUIECTBA
Jlomaraue 3agaHus.
33 BEILIECTBA ra3a o €ro U3BeCTHOMY

KOJIMYECTBY BEIICCTBA MITH 00BEMY

OcHoBHOE 00111E€e
oOpa3zoBanue. Xumus 8-9




KJ1acc.

BupryaneHeie
n1abopaTopHbIE U
MPAKTUYECKUE PAOOTHI.
OI'bHY «unCcTUTYT
COJIEpKAHUSA U METOJIOB
0o0yuenust umenn B.C.

JlenneBay»
Brruncnenust 005EMOB ra3oB 1o
34 YpaBHEHHUIO PEaKIMu Ha OCHOBE 3aKOHA bubnuorexa [JOK
00BEMHBIX OTHOIIICHUH T'a30B
duznyeckne U XMMHUYECKUE CBOMCTBA
35 bubmuoreka [JOK
BOJIBI
CocraB ocHoBanwuii. [TonsiTHE 00
36 bub6mmoreka [IOK
WHIUKATOpax
bubmuorexa [JOK
JlomartiiHue 3a1aHus.
OcHoBHOE 00111Ee
obpa3zoBanue. Xumus 8-9
KJI1acc.
Bona xak pactBoputens. HachieHHbie
BupryanbHbie
37 Y HEHACBIIIEHHbIE pacTBOPbL. MaccoBas
nabopaToOpHbBIC U
JI0JIs1 BELIECTBA B pacTBOpE
NpakTUYeCKHe padoThI.
®OI'BHY «unHCcTUTYT
COJIep>KaHUsl U METOJIOB
oOyuenus umenu B.C.
Jlenuesay»
38 [IpakTudeckas padora Ne 5 o reme bubnuoreka [JOK

«IIpuroroBieHue pacTBOPOB €

Jlomariaue 3agaHus.




OnpeAcTIEHHON MacCOBOM JOJIEH
PacTBOPEHHOTO BEILIECTBA

OcHoBHOE 00111ee
oOpa3zoBanue. Xumus 8-9
KJ1acc.

BupryanbHbie
nabopaTtopHbie U
MpaKTHIECKUe padOTHI.
®OI'BHY «uHCcTUTYT
COJICpKAaHUS U METOJIOB
o0Oyuenus umenu B.C.
JlenneBa»

39

KonTtponbHhas pabota Ne2 o reme
«Kwucnopoa. Bogopoxn. Boga»

bu6imoreka [IOK
Jlomaraue 3agaHus.
OcHoBHOE 00111EE
obpa3zoBanue. Xumus 8-9
KJ1acc.

BupryaneHeie
n1abopaTopHbIE U
NpakTHUYecKhe padoThI.
OI'bHY «unCTUTYT
COJIEpKAHUSA U METOJIOB
oOyuenus umenu B.C.
Jlenuenay

40

Oxkcubl: cocTas, KiaccuuKarms,
HOMEHKJIaTypa

Jlomarnnue 3agaHus.
OcHoBHOE 00111EE
obpazoBanue. Xumus 8-9
KJ1acc.

BupryanbHbie
nabopaTopHbIe U
MPAKTUIECKUE PAOOTHI.




OI'bHY «unCTUTYT
COZIEpKaHUA U METOZOB
o0yuenust umenn B.C.
JlenneBa»

41

HOHy‘lCHI/IC 1 XUMHYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U aM(bOTepHI)IX
OKCHJOB

Jlomaraue 3agaHus.
OcHoBHoOE o0111ee
obpa3zoBanue. Xumus 8-9
KJIacc.

BupryanbHbie
nabopaTopHbIC U
NpakTUYecKue padoThI.
OI'BHY «uHCcTUTYT
COJIep>KaHusl U METOJIOB
oOyuenus umenu B.C.
Jlenuesay

42

OcHoBaHusl: cOCTaB, Ki1accuukanus,
HOMEHKJIaTypa

Jlomaraue 3agaHus.
OcHoBHOE 00111€€
obpa3zoBanue. Xumus 8-9
KJ1acc.

BupryanbHbie
nabopaTopHbIe U
NpakTUYeCKHe padoThI.
OI'bHY «unCTUTYT
COJIEpKAHUSA U METOJIOB
oOyuenus umenu B.C.
Jlenuenay

43

[TonyueHnue u XMMUYECKHE CBOMCTBA
OCHOBaHHUH

Jlomalinue 3agaHus.
OcHoBHOE 00111€EE
obpazoBanue. Xumus 8-9




KJ1acc.

BupryaneHeie
n1abopaTopHbIE U
MPAKTUYECKUE PAOOTHI.
OI'bHY «unCcTUTYT
COJIEpKAHUSA U METOJIOB
0o0yuenust umenn B.C.
JlenueBa»

44

Kucnotsl: cocras, Kitaccupukanms,
HOMEHKJIATypa

JlomaniHue 3a1aHusl.
OcHoBHOE 00111EE
obpazoBanue. Xumus 8-9
KJ1acc.

BupryanbHsbie
nabopaTopHbIe U
HNpakTUYeCKHe padoThI.
OI'BHY «uHCTUTYT
COJICpKaHUSI U METOJIOB
oOyuenus umenu B.C.
JlenueBay

45

[TosmyyeHne u XUMUYECKUE CBOMCTBA
KHUCJIOT

JlomartiHue 3a1aHus.
OcHoBHOE 00111e€
obOpazoBanue. Xumus 8-9
KJ1acc.

Buptyanbubie
nabopaTopHbIe U
MpaKTHYECKue pabOThI.
OI'bHY «unCcTUTYT
COJICpKaHUS U METOJIOB
o0Oyuenus nmenu B.C.




JlenneBa»

46

Counu (cpenHue): HOMEHKJIATYpa,
CHOCOOBI MMOJIy4YCHHA, XUMHUYCCKUC
CBOMCTBA

Jlomariaue 3agaHus.
OcHoBHOE 00111EE
oOpa3zoBanue. Xumus 8-9
KJ1acc.

BupryaneHeie
nabopaTopHbIEe U
MPAKTUYECKUE PAOOTHI.
OI'bHY «unCcTUTYT
COJIEpKAHUS U METOJIOB
oOyuenus umenu B.C.
JlenueBa»

47

[Ipaktuyeckas pabora Ne 6. Pemenue
SKCIIEPUMEHTAIIBHBIX 3aJa4 110 TEME
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
COEIMHEHMID)

bubauoreka IIOK
Jlomalinue 3agaHus.
OcHoBHOE 00111ee
obpazoBanue. Xumus 8-9
KJIacc.

BupryanbHbie
nabopaTtopHbie U
MPAKTUIECKUE PAOOTHI.
OI'bHY «unCTUTYT
COJIep’KaHUsl U METOJIOB
o0yuenus umenu B.C.
Jlenuenay

48

I'enernueckas cBI3b MCXKIY KJ1aCCaMHn
HCOPTraHNYCCKUX COEIUHEHMI

bu6mmoreka [IOK
JloMariHue 3a1aHus.
OcHoBHOE 00111EE
obOpazoBanue. Xumus 8-9
KJIacc.




BupryanbHbie
nabopaTopHble U
MPAKTUYECKUE PAOOTHI.
OI'bHY «unCTUTYT
COJIEp’KaHUS U METOJI0B
o0yuenust umern B.C.
Jlenuenay

49

O00011IeHYE U CUCTEMATU3ALIUS 3HAHUN

bu6mmoreka [IOK
JlomaniHue 3a1aHusl.
OcHoBHOE 00111EE
obpazoBanue. Xumus 8-9
KJ1acc.

BupryanbHsbie
nabopaTopHbIe U
HNpakTUYeCKHe padoThI.
OI'BHY «uHCTUTYT
COJICpKaHUSI U METOJIOB
oOyuenus umenu B.C.
JlenueBay

50

KonTtponpHnas pabota Ne3 o reme
"OCHOBHBIE KJIACChI HEOPTAHUYECKHUX
coeqrHeHuin"

bubaunoreka LIOK
Jlomaraue 3agaHus.
OcHoBHoOE o0111e€e
obpa3zoBanue. Xumus 8-9
KJIacc.

BupryanbHbie
nabopaToOpHbBIC U
NpakTUYeCKHe padoTHI.
OI'bHY «unCcTUTYT
COJIep>KaHusl U METOJIOB




oOyuenus nmenu B.C.
JlenueBa»

o1

HCpBBIC TIOIIBITKH KJ'IaCCI/I(l)I/H(aLII/II/I
XHMHYSCKHMX 3JIeMEHTOB. IloHsITHE O
rpynmnax CXOJHbIX 3JICMCHTOB

bu6mmoreka [IOK
Jlomartinue 3a1aHus.
OcHoBHOE o011ee
oOpa3zoBanue. Xumus 8-9
KJ1acc.

BupryanbHbie
nabopaTopHble U
MpaKTHYECKUe padOTHI.
OI'bHY «uncTUTYT
COJIepKAaHUS U METOJIOB
oOyuenus umenu B.C.
JlenneBa»

52

[Tepnonnueckuii 3aK0H U
[lepuoanueckas cucreMa XUMHYECKHUX
anemenToB /. 1. Menneneena

bu6imoreka [IOK
Jlomaraue 3agaHus.
OcHoBHOE 00111€€
obpa3zoBanue. Xumus 8-9
KJIacc.

BupryanbHbie
nabopaTopHbIe U
NpakTUYeCKHe padoThI.
OI'bHY «unCTUTYT
COJIep’KaHusl U METOJIOB
oOyuenus umenu B.C.
Jlenuenay

53

[lepuoapl, rpynbl, MOArPYIIIBI

bu6mmoreka [IOK
Jlomaraue 3a1aHusl.
OcHoBHOE 00111EE




obpa3zoBanue. Xumus 8-9
KJ1acc.

BupryanbHbie
n1abopaTopHbIEC U
NpakTUYeCKHe padoThI.
®OI'BHY «uHCcTHUTYT
COJIEpKAHUS U METOJIOB
oOyuenus umenu B.C.
Jlenuesay

54

Ctpoenue aroMoB. COCTaB aTOMHBIX
saep. 3oronsl

bu6mmoreka [IOK
Jlomaraue 3agaHusl.
OcHoBHOE 00111e€e
obpazoBanue. Xumus 8-9
KJIacc.

BupryanbHbie
nabopaTtopHbie U
MPAKTUYECKUE PAOOTHI.
OI'bHY «unCcTUTYT
COJIep’KaHusl U METOJIOB
o0yuenust umern B.C.
JlenneBa»

55

CtpoeHnne 2JIeKTPOHHBIX 000JI0YEK
aTOMOB 3JIeMEHTOB [lepuoauueckon
cucremsl J1. 1. Menneneesa

bubaunoreka IIOK
Jlomarnnue 3agaHus.
OcHoBHOE 00111EE
obpazoBanue. Xumus 8-9
KJIacc.

BupryanbHbie
nabopaTopHbIe U
MPAKTUIECKUE PAOOTHI.




OI'bHY «unCTUTYT
COZIEpKaHUA U METOZOB
o0yuenust umenn B.C.
JlenneBa»

56

XapakTepUCTUKa XUMUYECKOTO
3JIEMEHTA IO €T0 MOJI0KEHHIO B
[Tepnonnueckont cucreme 1. U.
Menneneena

bubmuoreka [JOK
JlomaniHue 3a1aHusl.
OcHoBHOE 00111ee
obpa3zoBanue. Xumus 8-9
KJ1acc.

Buptyanbubie
nabopaTopHbIe U
HpakTUYecKue padoThI.
OI'BHY «unCcTUTYT
COJICpKAaHUSI U METOJIOB
oOyuenus umenu B.C.
JlenneBa»bubnuoTeka
HOK

57

3nauenue [lepuoanueckoro 3akoHa At
pa3BuTHA Hayku U npaktuku. 1. 1.
MenneneeB — y4€HbIi, IEAAror U
IPaKJaHUH

bubmuoreka [JOK
Jlomarninue 3a1aHus.
OcHoBHOE o0111ee
obpa3zoBanue. Xumus 8-9
KJ1acc.

BupryanbHbie
n1abopaToOpHbBIE U
npakTUYecKue padoThI.
®OI'BHY «uHCcTHUTYT
COJICpKAaHUSI U METOJIOB
o0yuenus umenu B.C.
JleqneBa»




58

DIeKTPOOTPULIATETHLHOCTh aTOMOB
XUMHUYECKHUX 3JIEMEHTOB

bubmuoreka [JOK
Jlomariinue 3a1aHus.
OcHoBHOE 00111ee
obpa3zoBanue. Xumus 8-9
KJIacc.

Buptyanbubie
nabopaToOpHbBIC U
NpakTUYeCKHe padoTHI.
®OI'BHY «unHCcTUTYT
COJIep’KaHusl U METOJIOB
oOyuenus nmenu B.C.
Jlenuesay

59

MNonHast xuMmuyeckas CBA3b

bu6mmoreka [IOK
Jlomariaue 3aaHus.
OcHoBHOE 00111€€E
oOpa3zoBanue. Xumus 8-9
KJIacc.

BupryanbHbie
n1abopaTopHbIE U
MpaKTHIECKUe padOTHI.
OI'bHY «uncTUTYT
COJIep>KaHusl U METOJIOB
o0Oyuenus umenu B.C.
JlenneBa»

60

KoBanenrnas MOoJIApHAA XUMHUYICCKaAA
CBs3b

bu6imoreka [IOK
Jlomarninue 3agaHus.
OcHoBHOE 00111E€
obpazoBanue. Xumus 8-9
KJ1acc.




BupryanbHbie
nabopaTopHble U
MPAKTUYECKUE PAOOTHI.
OI'bHY «unCTUTYT
COJIEp’KaHUS U METOJI0B
o0yuenust umern B.C.
Jlenuenay

61

KoBanentnas HEMOJIApHAasA XUMHUYCCKas
CBA3b

bu6mmoreka [IOK
JlomaniHue 3a1aHusl.
OcHoBHOE 00111EE
obpazoBanue. Xumus 8-9
KJ1acc.

BupryanbHsbie
nabopaTopHbIe U
HNpakTUYeCKHe padoThI.
OI'BHY «uHCTUTYT
COJICpKaHUSI U METOJIOB
oOyuenus umenu B.C.
JlenueBay

62

CreneHs OKUCIEHUS

bubaunoreka LIOK
Jlomaraue 3agaHus.
OcHoBHoOE o0111e€e
obpa3zoBanue. Xumus 8-9
KJIacc.

BupryanbHbie
nabopaToOpHbBIC U
NpakTUYeCKHe padoTHI.
OI'bHY «unCcTUTYT
COJIep>KaHusl U METOJIOB




oOyuenus nmenu B.C.
JlenueBa»

63

OKUCIUTEIILHO-BOCCTAHOBUTEIIHHBIC
peakuuu

bu6mmoreka [IOK
Jlomartinue 3a1aHus.
OcHoBHOE o011ee
oOpa3zoBanue. Xumus 8-9
KJ1acc.

BupryanbHbie
nabopaTopHble U
MpaKTHYECKUe padOTHI.
OI'bHY «uncTUTYT
COJIepKAaHUS U METOJIOB
oOyuenus umenu B.C.
JlenneBa»

64

OKMCIUTENIN U BOCCTAHOBUTEIIN

bu6imoreka [IOK
Jlomaraue 3agaHus.
OcHoBHOE 00111€€
obpa3zoBanue. Xumus 8-9
KJIacc.

BupryanbHbie
nabopaTOpHbIE U
NpakTUYeCKHe padoThI.
OI'bHY «unCTUTYT
COJIep’KaHusl U METOJIOB
oOyuenus umenu B.C.
Jlenuenay

65

Kontponeshas pabota Ne4 no reme
«Ctpoenne aroma. XMMHUYECKasl CBA3b)

bu6mmoreka [IOK
Jlomaraue 3a1aHusl.
OcHoBHOE 00111EE




obpa3zoBanue. Xumus 8-9
KJ1acc.

BupryanbHbie
n1abopaTopHbIEC U
NpakTUYeCKHe padoThI.
®OI'BHY «uHCcTHUTYT
COJIEpKAHUS U METOJIOB
oOyuenus umenu B.C.
Jlenuesay

66

PezepaHublil ypok. O00011eHNE U
cucTeMaTH3alys 3HaHUH

bu6mmoreka [IOK
Jlomaraue 3agaHusl.
OcHoBHOE 00111e€e
obpazoBanue. Xumus 8-9
KJIacc.

BupryanbHbie
nabopaTtopHbie U
MPAKTUYECKUE PAOOTHI.
OI'bHY «unCcTUTYT
COJIep’KaHusl U METOJIOB
o0yuenust umern B.C.
JlenneBa»

67

PesepBHbIit ypok. O0o0IeHNE 1
cucTeMaTHU3als 3HaHu|

bubaunoreka IIOK
Jlomarnnue 3agaHus.
OcHoBHOE 00111EE
obpazoBanue. Xumus 8-9
KJIacc.

BupryanbHbie
nabopaTopHbIe U
MPAKTUIECKUE PAOOTHI.




OI'bHY «unCTUTYT
COZIEpKaHUA U METOZOB
o0yuenust umenn B.C.
JlenneBa»

68 PeseprubIil ypok. O600meHne n

CUCTEMAaTHU3aIUs 3HAaHUU

bubmuoreka [JOK
JlomaniHue 3a1aHusl.
OcHoBHOE 00111ee
obpa3zoBanue. Xumus 8-9
KJ1acc.

Buptyanbubie
nabopaTopHbIe U
HpakTUYecKue padoThI.
OI'BHY «unCcTUTYT
COJICpKAaHUSI U METOJIOB
oOyuenus umenu B.C.
JlenueBa»

OBUIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

68




9 KITACC

Ne
n/n

Tema ypoka

Koan4decTrBo yacoB

KoHTpoJbLHBIE
Bcero P
padoThI

IIpakTHYyeckue
padoThI

Jara
HU3yYeHUs

DJIeKTPOHHbIE
nudgposbie
o0pa3oBaTte/ibHbIC

pecypchl

Ileproarueckuii 3aK0H.
[Tepuonnueckas cucrema
xumu4ueckux anemenTon /1. W.
MenpneneeBa

bubnuoreka [IOK
JloMaiiiHue 3a/1aHusl.
OcHoBHoOE o011€ee
obpa3zoBanue. Xumus 8-9
KJ1acc.

Bupryanbusie
nabopaTopHbIC U
NpaKkTHYecKue padoThI.
OI'bBHY «uHCTUTYT
CoJIepKaHUsI U1 METOJIOB
oOyuenust umenu B.C.
JlequeBay

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMHUYECKUX JIEMEHTOB
MEPBBIX TPEX MEPUOJIOB

Jomarnue 3agaHus.
OcHoBHOE o011ee
obpa3oBanue. Xumus 8-9
KJ1acc.

BupryansHbie
nabopaTtopHbie U
MPAKTUYECKUE PAOOTHI.
OI'bHY «uHCTHUTYT
COJIEpKaHUs U METO/IOB
oOyuenus umenn B.C.
JlequeBay




bubnnoreka [IOK

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHUYECKUX BEIIECTB

Jlomaraue 3aaaHus.
OcHOBHOE 00111E€E
oOpa3zoBanue. Xumus §8-9
KJIacc.

BuptyanbHeie
nabopaTopHbIe U
MpaKTU4YECKUE pabOThI.
OI'BHY «unCTUTYT
COJIepKaHUsI U METOJIOB
oOyuenus umenu B.C.
JlenneBa»

Bunael xuMuueckoil CBSI3U U TUIEI
KPUCTAJUIMYECKUX PELLIETOK

JlomarHue 3a/1aHus.
OcHoOBHOE 00111EE
oOpa3zoBanue. Xumus 8-9
KJ1acc.

BupryanbHbie
nabopaTtopHbie U
MIPaKTUYECKUE paOOTHI.
OI'bHY «unCTUTYT
COJIEp’KaHUSI U METOJIOB
oOyuenus umenu B.C.
JlenueBay

KontponbHas padorta Nel o teme
«[ToBTOpEHNUE U YriTyOJIeHHEe 3HAHUIN
OCHOBHBIX pa3/IesioB Kypca 8 Kiaccay

JlomariHue 3aaHusl.
OcHoBHOE o0111Ee
obOpa3zoBanue. Xumus 8-9
KJIacc.




BupryansHbie
nabopaTOpHbIE U
MIPaKTUYECKUE pabOTHI.
OI'bHY «uHCTUTYT
COJIEP/KAaHUS U METOJIOB
oOyuenus umenn B.C.
Jlenuesay

Jomaraue 3agaHus.
OcnoBHoe 00111ee
obpazoBanue. Xumus §8-9
KJ1acc.

BupryanbHbie
Knaccudukanus xumuaeckux nabopaTtopHbie U
peaKLuii Mo pa3InYHbIM IIPU3HAKAM NpakTHYeCKue padoThI.
OI'bHY «uHCTUTYT
CoJIepKaHUsI U1 METOJIOB
oOyuenust umenu B.C.

JlenueBay

Jomaraue 3agaHus.
OcHoBHOE o011ee
oOpasoBanue. Xumus 8-9
[ToHsiTHE O CKOPOCTH XUMHUYECKOMN KJj1acc.

peakuuu. [IoHsTHE O TOMOr€HHBIX U 1 BupryanbHbie
TeTEPOreHHBIX PEAKIMSIX nabopaTOpHBIE U
IpaKTHYeCKUe padoThI.
OI'bHY «uHCTUTYT
COJIEP/KaHUS U METOJIOB




oOyuenus umenu B.C.
JlenneBa»

IIoHsaTHE 0 XUMHUYECKOM PAaBHOBCCHU.

q)aKTOpLI, BJIMAOIIHUC HA CKOPOCTb
XHUMHYECKOMN PE€aKU U IMOJIOXKEHUE
XUMHYCCKOI'0O paBHOBCCHUS

Jomaraue 3agaHus.
OcHoBHoOE o0111ee
obOpa3oBanne. Xumus §-9
KJ1acc.

BupryanbHbie
nabopaTopHbIC U
NpaKkTHYecKue padoThI.
OI'BHY «unCTUTYT
COJIEp>KaHUSI U METOJIOB
oOyuenust umenu B.C.
JlequeBay

OKHCIIUTENHLHO-BOCCTAHOBUTEIHHBIE
peakIm

Jomaraue 3aganus.
OcHoBHOE 00111EE
obpa3oBanue. Xumus §-9
KJI1acc.

BupryanbHbie
nabopaTtopHbIe U
IpaKTHYecKue padoThI.
OI'bHY «unCcTUTYT
COJIEP/KaHUS U METOJIOB
o0yuenus umenu B.C.
Jlennesa»

10

Teopust 2JIEKTPOIUTUIECKON
mucconyanuy. CuiibHbIE U calble

Jlomaraue 3aganus.
OcHoBHOE 00111EE




BJIEKTPOJIUTHI

obOpa3oBanue. Xumus §-9
KJI1acc.

BupryansHbie
nabopaTtopHbie U
NpakTHYeCcKue padoThI.
OI'BHY «wuHCcTHUTYT
COJIEp>KaHUSI U METOJIOB
oOyuenust umenu B.C.
JlequeBay

11

HonHble ypaBHEHUs peakiuit

Jlomaraue 3aaaHus.
OcHOBHOE 00111E€E
obpa3zoBanne. Xumus §-9
KJ1acc.

BuptyanbHeie
nabopaTtopHbIe U
NpaKkTHYeCcKue padoThI.
OI'bHY «uHCTHUTYT
COJIepKaHUs U METOJIOB
o0yuenus umenu B.C.
JlenueBay

12

XHUMHUYECKHE CBOMICTBA KHUCIIOT U
OCHOBAHUH B CBETE IPEICTABICHUN
00 3IEKTPOTUTUYECKON TUCCOLIUALIUU

JlomalHue 3a/1aHus.
OcHoBHoOe 00111Ee
obpa3oBanue. Xumus §-9
KJ1acc.

BupryanbHbie
1abopaTopHbIE U
IpakTUYecKue padoThI.




OI'bHY «uHCTHUTYT
COJIEpKaHUS U METO/I0B
oOyuenus umenu B.C.
JlenueBay

13

XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
npeAcTaBICHU 00
AJIEKTPOIUTUYECKOU JTUCCOLHAIIIHI

Jomaraue 3agaHus.
OcHoBHoOe 00111E€
obpa3oBanue. Xumus §-9
KJIacc.

BupryanbHbie
nabopaTOpHbIE U
MpaKkTHIEeCKHe pabOTHI.
OI'BHY «uHCTUTYT
COJIEp>KaHUsSI U METOJIOB
oOyuenust umenu B.C.
JlequeBay

14

[TonsiTe o ruApoOIU3e coneit

Jomaraue 3aganus.
OcHoBHOE o011ee
oOpa3zoBanue. Xumus §-9
KJ1acc.

BupryanbHbie
nabopaTOpHbIE U
MpaKTHYECKHEe pabOTHI.
OI'BHY «unCTUTYT
CoJZIepKaHUsI U1 METOJIOB
o0yuenus nmenu B.C.
Jlennesa»




15

O0001IEHHE U cUCTEMATU3ALMS
3HAHUI

Jomaraue 3aganus.
OcHoBHoOE o011€ee
obOpa3oBanme. Xumus §-9
KJ1acc.

BupryanbHbie
nabopaTopHbIC U
MpaKTHYEeCKHEe pabOTHI.
OI'bHY «uHCTUTYT
COJIEp>KaHUSI U METOJIOB
oOyuenust umenu B.C.
JlenneBa»

16

[Ipaktryeckas pabora Ne 1.
«Pemienne 3KCcTiepuMEeHTaIbHBIX
3a71a4»

Jomaraue 3aianus.
OcHoBHOE 00111EE
oOpa3zoBanue. Xumus §8-9
KJ1acc.

BupryanbHbie
nabopaTtopHbie U
MpaKTHYeCKHe pabOTHI.
OI'BHY «unCTUTYT
COJIEp>KaHUSI U METOJIOB
oOyuenust umenu B.C.
Jlennesa»

17

KonrponsHnas pabota Ne2 o treme

«aﬂeKTpOJ'II/ITI/I‘IeCKa}I Juccounuanus.

XUMHUYECKUE PEAKIIUU B PACTBOPAX»

Jlomaraue 3aaaHus.
OcHoBHoe o0111ee
oOpazoBanue. Xumus §8-9
KJ1acc.

BuptyanbHeie




nabopaTtopHbIe U
NpakTHYeCKue padoThI.
OI'bHY «uHCTUTYT
COJIEp’KaHUSI U METOJIOB
o0yuenus umenu B.C.
JlenueBay

bu6mmoreka [IOK

18

OO0m1ast XxapakTepUCTUKA TAIOTSHOB.

XUMHYECKHE CBOMCTBA HA TPUMEPE
xJjopa

Jomarnue 3agaHus.
OcHoBHOE o0111ee
obpa3zoBanue. Xumus 8-9
KJ1acc.

BupryanbHbie
nabopaTopHbBIC U
MpaKTHYeCKue padoThI.
OI'BHY «unHCTHTYT
CoJiepKaHusl U1 METOJIOB
oOyuenust umenu B.C.
JlenueBa»

bubmmoteka LIOK

19

Xnoposogopon. ConstHasi KMCIIOTA,
XUMHUYECKUE CBOMCTBA, TIOJyUYCHHE,
MPUMEHEHNE

JloMaiiHue 3a1aHusl.
OcHoBHoe 00111e€
oOpa3zoBanue. Xumus §-9
KJIacc.

Bupryanbubie
nabopaTOpHbIE U
MpaKTHYECKHE pabOTHI.
OI'bHY «uHCTUTYT
COJIepKaHUsI M1 METOJIOB
oOyuenust umenu B.C.




Jleguenay
bubnmmoreka LIOK

20

[TpakTrueckas padora Ne 2 o teme
«ITosryyeHue CoJITHON KUCIIOTHI,
W3Y4YCHHE €€ CBOMCTBY»

Jomarnue 3aganus.
OcHoBHOE 00111EE
obpa3oBanne. Xumus §-9
KJIacc.

BupryansHbie
nabopaTtopHbie U
MPAKTUYECKUE PAOOTHI.
OI'BHY «uHCcTHUTYT
COJIEp>KaHUS U METOJIOB
o0yuenus umenu B.C.
JlequeBay

bubnuoreka [IOK

21

Beruucnenus no ypaBHeHUsIM
XUMHUYECKHUX PEaKIIHii, eCI1 OJUH U3
pEeareHToB JaH B N30BITKE

Jlomaraue 3aaaHus.
OcHoBHoOe 00111ee
oOpa3zoBanue. Xumus §8-9
KJ1acc.

BupryanbHbie
nabopaTOpHbIE U
MIPAKTUYECKUE PAOOTHI.
OI'BHY «unCTUTYT
CoJIepKaHUsI 1 METOJIOB
oOyuenus umenu B.C.
Jlennesa»

bu6mmoreka [IOK

22

OO0miast xapakTepUCTUKA DJIEMEHTOB
VIA-Tpynms

Jomarnue 3agaHus.
OcHOBHOE 00111E€E
obpa3oBanue. Xumus §-9




KJIacc.

BuptyanbHeie
nabopaTtopHbIe U
MpaKTU4YECKUE pabOThI.
OI'BHY «unCTUTYT
COJIepKaHUsI U METOJIOB
oOydenus umenn B.C.
Jlennesa»

bu6mmoreka LIOK

23

ANoTpOIHbIE MOTU(PUKAIINN CEPBL
Haxoxnenue cepel U €€ coeIMHEHUI
B IIpUpoje. XUMHUYECKUE CBOWCTBA
cepbl

Jomarnue 3agaHus.
OcHoBHOE o0111ee
obpa3oBanue. Xumus §-9
KJIacc.

BupryanbHbie
nabopaTtopHbie U
MPAKTUYECKUE PAOOTHI.
OI'bHY «uHCTHUTYT
COJIepKaHUs U METO/IOB
oOyuenust umenu B.C.
JlenueBay

Bbubnunoreka LIOK

24

CepoBo10po, CTPOECHHUE,
¢du3nuecKrue 1 XUMHUYECKUE CBOMCTBA

JlomaiHue 3a1aHusl.
OcHoBHOE ob1mIee
obpa3oBanue. Xumus §-9
KJ1acc.

Bupryanbubie
nabopaTOpHBIE U
MpaKTHYeCKue padoThI.
®I'BHY «unHCTHTYT




COJICp>KaHUS U METOJIOB
oOyuenust umenu B.C.

JlequeBay
bubmmoteka LIOK

Oxcunsl cepol. CepHast KHCIIOTA,

Jomaraue 3aganus.
OcHoBHoe o011ee
obpa3oBanue. Xumus §-9
KJ1acc.

BupryanbHbie
nabopaTopHbIC U

25 ¢du3nuecKrue 1 XUMHUUECKUE CBOICTBA,
NpakTHYecKue padoThI.
fpuMELieHHe OI'BHY «unCTUTYT
COJIEp>KaHUSI U METOJIOB
oOyuenus umenu B.C.
JlequeBay
bubnmmoreka [IOK
JlomaiiHue 3a1aHusl.
OcHoBHOE o011ee
oOpazoBanue. Xumus §8-9
XUMUYECKHE PEeaKIuy, JeKaliue B KJ1acc.
OCHOBE MPOMBIILIEHHOTO crocoba BuptyanbHbie
26 MOJTyYEHUsI CEPHON KUCITOTHL nabopaTtopHbIe U
XuUMHUUECKOe 3arpsi3HCHNE MpaKTHYeCKue paboTHI.
OKPY’KarolIel Cpeibl COeTMHEHUAMU OI'BHY «uHCcTHTYT
cepsl COJIepKaHUsI U1 METOJIOB
oOyuenus umenn B.C.
Jlennesa»
bubnuoreka [IOK
27 Brruucnenre MaccoBoit 071U BBIXO/a Jlomaiiiaue 3aaHusl.




IIPOJIYKTa pEAKIIUU

OcHoBHOE o011ee
oOpa3zoBanue. Xumus §8-9
KJIacc.

BupryanbsHbie
nabopaTtopHbIe U
MpaKTHYECKHEe pabOTHI.
OI'BHY «uHCcTHUTYT
COJIEp>KaHUS U METOJIOB
oOy4enus umenn B.C.

JlequeBay
bubmnoreka [IOK

28

OO01as xapakTepucTrKa 3JIEMEHTOB
VA-rpynmnsl. A30T, pacpoCTpaHEHUE

B IIpupoe, pusnueckue u
XUMHUYECKHUE CBOMCTBA

Jlomaraue 3aaaHus.
OcHOBHOE 00111E€E
obpazoBanne. Xumus §-9
KJIacc.

BuptyanbHeie
nabopaTtopHble U
MpakTHYecKue padoThI.
OI'bHY «uHCTUTYT
COJIEp>KaHUsI U METOJIOB
oOyuenus umenu B.C.
JlequeBay

bubnmmoreka LIOK

29

AmMUak, ero pusnveckue u

XHUMHUYCCKHUC CBOfICTBa, MOJIYUCHHUC U

IIPUMECHCHUC

Jomarnue 3agaHus.
OcHoBHOE 00111EE
obpa3zoBanue. Xumus 8-9
KJjacc.

BupryanbHbie
nabopaTtopHbie U




MpaKTHYeCKUe paboTHI.
OI'BHY «uHCTUTYT
COJIEp’KaHUSI U METOJIOB
oOyuenust umenu B.C.
Jlennesa»

bubmmoreka LIOK

30

[TpakTudeckas padora Ne 3 o Teme
«ITomyyeHne aMmMuaka, U3yu4eHUe ero
CBOWCTB»

Jomaraue 3aganus.
OcHoBHOE ob1mIee
oOpa3zoBanue. Xumus §-9
KJIacc.

BupryanbHbie
nabopaToOpHbIE U
MPaKTHYECKHE pabOTHI.
OI'bHY «uHCTUTYT
COJICpKaHUSI U METOJIOB
oOyuenust umenu B.C.
JlequeBay

bubnmotexa LIOK

31

A3oTHas KHCTOTa, e€ Pu3ndeckue u
XUMUYECKHE CBOMCTBA

JloMaiiHue 3a1aHusl.
OcHoBHoOE o0111€ee
obOpa3oBanne. Xumus 8-9
KJ1acc.

BupryansHbie
nabopaTopHbIC U
NpaKkTHYecKue padoThI.
OI'BHY «uHCcTHUTYT
COJIepKaHUsI M1 METOJIOB
oOyuenust umenu B.C.
JlenneBa»




bubnnoreka [IOK

32

Hcnonp30BaHue HUTPATOB U COJIEU
aMMOHHUS B Ka4€CTBE MUHEPAJIbHBIX
ynoopenuit. XumMmudyeckoe
3arpA3HCHUE OKPYKAIOILIEH CpeIbl
COCIMHEHUSMU a30Ta

Jlomaraue 3aaaHusl.
OcHOBHOE 00111E€E
oOpa3zoBanue. Xumus §8-9
KJIacc.

BuptyanbHeie
nabopaTopHbIe U
MpaKTU4YECKUE pabOThI.
OI'BHY «unCTUTYT
COJIepKaHUsI U METOJIOB
oOyuenus umenu B.C.
JlenneBa»

bubnmmoreka LIOK

33

®ocdop. Oxeun pocdopa (V) u
dbocdopHas kuciaora, GU3NICCKUE U
XMMHUYECKUE CBOMCTBA, TTOJTyUYCHNE

Jomarnue 3agaHus.
OcHoBHOE o011ee
obpa3oBanue. Xumus §-9
KJIacc.

BupryanbsHbie
nabopaTtopHbie U
MIPAKTUYECKUE PAOOTHI.
OI'bHY «uHCTUTYT
COJIepKaHUsl U METO/IOB
oOyuenust umenu B.C.
JlenueBay

Bbubnunoreka LIOK

34

Hcnons3oBanue dpochartos B

KauecTBE MUHEPAJIbHBIX YI0OPEHUH.

3arpsi3HEHUE TIPUPOTHOM CPEIbI
dbocharamu

JlomariHue 3a1aHusl.
OcHoBHOE 0011IEe
obOpa3oBanue. Xumus §-9
KJIacc.




BupryansHbie
nabopaTOpHbIE U
MIPaKTUYECKUE pabOTHI.
OI'bHY «uHCTUTYT
COJIEP/KAaHUS U METOJIOB
oOyuenus umenn B.C.
Jlenuesay

bubmuoreka [IOK

35

Yraepoa, pacnpoCTpaHEHUE B
npupoje, GunyecKue u XUuMHYECKUe
CBOIICTBa

JlomalHue 3a/1aHusl.
OcHoBHoOE o01iee
obpaszoBanue. Xumus §-9
KJ1acc.

BupryanbHbie
nabopaTOpHBIE U
IpaKTHYeCKue padoThI.
®OI'BHY «unHCTHTYT
coJIepKaHusI M1 METOJIOB
o0yuenus umenu B.C.

JlenueBay
bu6mmoteka LIOK

36

Oxcunpl yriepoaa, ux Gpu3nueckue u
XUMHUYECKUE CBOWCTBA.
DKojoruyeckue npoodiemsl,
CBsi3aHHBIC ¢ OKcuioM yriepona (1V)

Jomaraue 3agaHus.
OcHoBHOE o0111ee
obpa3oBanue. Xumus §-9
KJIacc.

BupryanbHbie
nabopaTopHbIC U
MpaKTHYeCKue padoThI.
OI'bHY «uHCTHUTYT
CoJIepKaHUsl U1 METOJIOB




oOyuenus umenu B.C.
JlenneBay
bubmmoteka LIOK

37

YronbHasg KUCIIOTa U €€ COH

JlomarniHue 3a1aHusl.
OcHoBHOE o011ee
oOpa3zoBanue. Xumus §8-9
KJIacc.

BupryanbsHbie
nabopaTtopHbie U
MpaKTHYEeCKHE pabOTHI.
OI'BHY «unCcTUTYT
CoJIepKaHusI U1 METOJIOB
oOyuenust umenu B.C.
Jlennesa»

bubmuoreka [IOK

38

[TpakTrueckas padora Ne 4 o teme
"TlosrydyeHne yriaeKkucaoro rasa.
KauectBeHHas peakiys Ha kapOOHaT-

noH"

Jlomaraue 3aaaHus.
OcHoBHOE 00111EE
obpa3oBanue. Xumus §-9
KJIacc.

BupryanbHbie
nabopaTtopHbIe U
NpakTHYeCcKue padoThI.
OI'bHY «uHCTUTYT
COJIEp’KaHUSI U METOJIOB
oOyuenus umenu B.C.
JlenueBay

bubnuoreka [IOK

39

HCpBOHa‘{aJ'H:HLIe MOHATHUS 00
OpraHN4YCCKHUX BCHICCTBAX KaK O

JlomariHue 3aaaHusl.
OcHOBHOE 00111E€E




COEIMHEHMSIX yriiepoJa

obOpa3oBanue. Xumus §-9
KJ1acc.

BupryansHbie
nabopaTtopHbie U
NpakTHYeCcKue padoThI.
OI'BHY «wuHCcTHUTYT
COJIEp>KaHUSI U METOJIOB
oOyuenust umenu B.C.
JlequeBay

bubmnoreka [IOK

40

Kpemnuii u ero coennHeHust

JlomanHue 3agaHus.
OcHoBHOE o0111ee
obpazoBanue. Xumus 8-9
KJ1acc.

BupryanbHbie
nabopaTtopHbie U
MIPaKTUYECKUE pabOTHI.
OI'bHY «unCTUTYT
COJIEp’KaHUSI U METOJIOB
ob6yuenus umenn B.C.
JlenneBay

bu6mmoreka LIOK

41

[IpakTudeckas padbora Ne 5. Pemenue
AKCIEPUMEHTAIIbHBIX 3aJa4 110 TEME
«BaxuHeume HeMeTaIbl U UX
COCTMHECHMSI

Jomarnue 3aganus.
OcHoBHoOe 00111Ee
obpazoBanue. Xumus §-9
KJ1acc.

BupryanbHbie
nabopaTOpHBIE U
MPAKTUYECKUE PAOOTHI.




OI'bHY «uHCTHUTYT
COJIEpKaHUS U METO/I0B
oOyuenus umenu B.C.
JlequeBay

bubnunorexa LIOK

42

Konrponshas padota Ne3 o treme
«Bakneiiye HeMeTaIUIB U UX
COETUHEHUIY

JlomalHue 3a/1aHusl.
OcHoBHOE o011ee
obpa3oBanue. Xumus §-9
KJ1acc.

Bupryanbubie
nabopaTOpHbIE U
NpaKTHYecKue padoThI.
OI'BHY «uHCTUTYT
COJIepKaHUsI M1 METOJIOB
o0yuenus umenu B.C.
JlenneBa»

bu6mmoteka LIOK

43

OO0m1ast XxapakTepUCTUKA XUMUYECKUX
3JIEMEHTOB — METAJUIOB.
Meranueckas CBsi3b U
MeTaJlInyecKasi KpucTajuInuecKas
pemérka. PU3nYecKue CBOKCTBa
MeTalJIoB

Jlomarnue 3agaHus.
OcHoBHOE 00111EE
oOpa3zoBanue. Xumus §8-9
KJ1acc.

BupryanbHbie
nabopaTtopHbie U
MPaKTHYECKUE pabOTHI.
OI'BHY «unCTUTYT
COJIEp>KaHUSI U METOJIOB
oOyuenus umenu B.C.
Jlennesa»

bubnmoreka LIOK




44

XHUMHAYECKHUE CBOMCTBA METAJLIOB.
DNEKTPOXUMUYECKUN PsiJT
HanpsH>KeHUH METaIoOB

Jomaraue 3aganus.
OcHoBHoOE o011€ee
obOpa3oBanme. Xumus §-9
KJ1acc.

BupryanbHbie
nabopaTopHbIC U
MpaKTHYEeCKHEe pabOTHI.
OI'bHY «uHCTUTYT
COJIEp>KaHUSI U METOJIOB
oOyuenust umenu B.C.
JlenneBa»

bubmuoreka [IOK

45

OO61ue crnocoObl MOTy4YeHUs
metasuioB. CriaBbl. Beraucnenus no
YPAaBHEHUSAM XUMHUYECKUX pEaKIni,
€CJIM OJIUH U3 PEarcHTOB COJICPIKUT
HpUMECH

Jomarninue 3aganus.
OcHoBHOE o011ee
oOpa3zoBanue. Xumus §-9
KJIacc.

BupryanbsHbie
nabopaTOpHbIE U
MpaKTU4YECKUE pabOThI.
OI'BHY «wuHCcTHUTYT
COJIepKaHUsI U1 METOJIOB
o0y4enus nmenn B.C.
JlequeBay

bubnuoreka [IOK

46

Ilonsatue o KOppO31nu MCTAJUIIOB

JlomanrHue 3agaHus.
OcHoBHoOe o011ee
obpaszoBanne. Xumus §-9
KJ1acc.

BuptyanbpHeie




nabopaTtopHbIe U
NpakTHYeCKue padoThI.
OI'bHY «uHCTUTYT
COJIEp’KaHUSI U METOJIOB
o0yuenus umenu B.C.
JlenueBay

bu6mmoreka [IOK

47

[I{enouyHble METAITBI

Jomarnue 3agaHus.
OcHoBHOE o0111ee
obpa3oBanue. Xumus 8-9
KJ1acc.

BupryanbHbie
nabopaTopHbBIC U
MpaKTHYeCKue padoThI.
OI'BHY «unHCTHTYT
CoJiepKaHusl U1 METOJIOB
oOyuenust umenu B.C.
JlenueBa»

bubmmoteka LIOK

48

OKCHUIBI ¥ TUAPOKCHUIBI HATPUSI U
KaJust

JloMaiiHue 3a1aHusl.
OcHoBHoe 00111e€
oOpa3zoBanue. Xumus §-9
KJIacc.

Bupryanbubie
nabopaTOpHbIE U
MpaKTHYECKHE pabOTHI.
OI'bHY «uHCTUTYT
COJIepKaHUsI M1 METOJIOB
oOyuenust umenu B.C.




Jleguenay
bubnmmoreka LIOK

49

[IlenoyHO3eMENbHBIE METAILIBI —
KaJIBIIMU U MarHui

Jomarnue 3aganus.
OcHoBHOE 00111EE
obpa3oBanne. Xumus §-9
KJIacc.

BupryansHbie
nabopaTtopHbie U
MPAKTUYECKUE PAOOTHI.
OI'BHY «uHCcTHUTYT
COJIEp>KaHUS U METOJIOB
o0yuenus umenu B.C.
JlequeBay

bubnuoreka [IOK

50

Bakuetimnme coeqrHeHUs KalbIU

Jlomaraue 3aaaHus.
OcHoBHoOe 00111ee
oOpa3zoBanue. Xumus §8-9
KJ1acc.

BupryanbHbie
nabopaTOpHbIE U
MIPaKTUYECKUE paOOTHI.
OI'BHY «unCTUTYT
CoJIepKaHUsI 1 METOJIOB
oOyuenus umenu B.C.
Jlennesa»

bu6mmoreka [IOK

51

O00011IeHHE U cUCTEMATH3ALMS
3HAHUI

Jomarnue 3agaHus.
OcHOBHOE 00111E€E
obpa3oBanue. Xumus §-9




KJIacc.

BuptyanbHeie
nabopaTtopHbIe U
MIPAKTUYECKUE PAOOTHI.
OI'BHY «unCTUTYT
COJIepKaHUsI U METOJIOB
oOydenus umenn B.C.
Jlennesa»

bu6mmoreka LIOK

52

JKécTtkocTh BOIBI U CIIOCOOBI €€
YCTpaHECHUSA

Jomarnue 3agaHus.
OcHoBHOE o0111ee
obpa3oBanue. Xumus §-9
KJIacc.

BupryanbHbie
nabopaTtopHbie U
MPAKTUYECKUE PAOOTHI.
OI'bHY «uHCTUTYT
COJIEp>KaHUS U METOJIOB
oOyuenust umenu B.C.
JlenueBay

Bbubnunoreka LIOK

53

[IpakTudeckas padora Ne 6 o Teme
"XeécTkocTh BOABI U METOJIBI €€
ycTpaHeHus"

JlomaiHue 3a1aHusl.
OcHoBHOE ob1mIee
obpa3oBanue. Xumus §-9
KJ1acc.

Bupryanbubie
nabopaTOpHBIE U
MpaKTHYeCKue padoThI.
®I'BHY «unHCTHTYT




COJICp>KaHUS U METOJIOB
oOyuenust umenu B.C.

JlequeBay
bubmmoteka LIOK

54

AIOMUHUH

Jomaraue 3aganus.
OcHoBHoOE o011€ee
obpa3oBanue. Xumus §-9
KJIacc.

BupryanbHbie
nabopaTopHbIC U
MpaKTHYECKUE paboThI.
OI'BHY «unCTUTYT
COZIep’KaHUsI M METOI0B
oOyuenus umenu B.C.

JlequeBay
bubnmmoreka [IOK

55

AmpoTepHbIe CBOHCTBA OKCHJIA U
TUAPOKCUAA

JlomaliHue 3a1aHusl.
OcnoBHoe o0111ee
oOpazoBanue. Xumus §8-9
KJ1acc.

BupryanbsHbie
nabopaTOpHbIE U
MPaKTUYECKUE pabOTHI.
OI'BHY «uHCcTUTYT
COJIepKaHUsI U1 METOJIOB
oOyuenus umenn B.C.

JlequeBay
bubnuoreka [IOK

56

Keneso

Jlomaraue 3aaaHus.




OcHoBHOE o011ee
oOpa3zoBanue. Xumus §8-9
KJIacc.

BupryanbsHbie
nabopaTtopHbIe U
MpaKTHYECKHEe pabOTHI.
OI'BHY «uHCcTHUTYT
COJIEp>KaHUS U METOJIOB
o0yuenus umenn B.C.

JlequeBay
bubmnoreka [IOK

57

OKcuIpl, TUAPOKCHUIIBI M COJTH JKelie3a
(1) u sxemne3a (1)

Jlomaraue 3aaaHus.
OcHOBHOE 00111E€E
obpazoBanne. Xumus §-9
KJIacc.

BuptyanbHeie
nabopaTtopHble U
MpakTHYecKue padoThI.
OI'bHY «uHCTUTYT
COJIEp’KaHUsI U METOJIOB
oOyuenus umenu B.C.
JlequeBay

bubnmmoreka LIOK

58

O0001IeHNE U CUCTEMATH3ALMS
3HAHUU

Jomarnue 3agaHus.
OcHoBHOE 00111EE
obpa3zoBanue. Xumus 8-9
KJjacc.

BupryanbHbie
nabopaTtopHbie U




MpaKTHYeCKUe paboTHI.
OI'BHY «unHCTHTYT
COJIEp’KaHUSI U METOJIOB
oOyuenust umenu B.C.
Jlennesa»

bubmmoreka LIOK

59

[TpakTrueckas padora Ne 7. Perenue
AKCIIEPUMEHTANILHBIX 337124 M0 TeMe
«Baxkaenme MeTalIbl 1 UX
COCIUHCHHMS

Jomaraue 3aganus.
OcHoBHoe 00111Ee
oOpa3zoBanue. Xumus §-9
KJ1acc.

BupryanbHbie
nabopaToOpHbIE U
MPaKTHYECKHE pabOTHI.
OI'bHY «uHCTUTYT
COJIEp>KaHUSI U METOJIOB
oOyuenust umenu B.C.
JlequeBay

bubnmotexa LIOK

60

Beruucnenus no ypaBHeHUSIM
XUMHUYECKUX PEAKINA, €CJIU OJIMH U3
peareHTOB JaH B U30bITKE WU
COJIEPXKUT IpUMecH. Boruncnenus
MacCOBOM JI0JIM BBIXOJIA IIPOJIyKTa
peakuuu

JloMaiiHue 3a1aHusl.
OcHoBHoOE o0111ee
obOpa3oBanne. Xumus 8-9
KJ1acc.

BupryansHbie
nabopaTopHbIC U
NpaKkTHYecKue padoThI.
OI'BHY «uHCcTHUTYT
COJIepKaHUsI M1 METOJIOB
oOyuenust umenu B.C.
JlenneBa»




bubnnoreka [IOK

61

O0001IEHHUE U CUCTEMATU3ALMS
3HAHUU

Jlomaraue 3aaaHus.
OcHOBHOE 00111E€E
oOpa3zoBanue. Xumus §8-9
KJIacc.

BuptyanbHeie
nabopaTopHbIe U
MpaKTU4YECKUE pabOThI.
OI'BHY «unCTUTYT
COJIepKaHUsI U METOJIOB
oOyuenus umenu B.C.
JlenneBa»

bubnmmoreka LIOK

62

KonTtponbHas pabota Ne4 o reme
«Baxneumme MeTajuibl U UX
COCIUHEHUS

Jomarnue 3agaHus.
OcHoBHOE 00111ee
obpa3oBanue. Xumus §-9
KJIacc.

BupryanbsHbie
nabopaTtopHbie U
MIPAKTUYECKUE PAOOTHI.
OI'bHY «uHCTUTYT
COJIepKaHUsl U METO/IOB
oOyuenust umenu B.C.
JlenueBay

Bbubnunoreka LIOK

63

BemecTBa u marepuaisl B
IIOBCEIHEBHOHN KM3HU YEJIOBEKA

JlomariHue 3a1aHusl.
OcHoBHOE 00111E€E
obOpa3oBanue. Xumus §-9
KJIacc.




BupryansHbie
nabopaTOpHbIE U
MIPaKTUYECKUE pabOTHI.
OI'bHY «uHCTUTYT
COJIEP/KAaHUS U METOJIOB
oOyuenus umenn B.C.
Jlenuesay

bubmuoreka [IOK

64

XUMHYECKOE 3arpsA3HECHUE
OKpY>Karomiei cpeibl

JlomalHue 3a/1aHusl.
OcHoBHoOE o01iee
obpaszoBanue. Xumus §-9
KJ1acc.

BupryanbHbie
nabopaTOpHBIE U
IpaKTHYeCKue padoThI.
®OI'BHY «unHCTHTYT
coJIepKaHusI M1 METOJIOB
o0yuenus umenu B.C.
JlenueBay

bu6mmoteka LIOK

65

Ponb xumuu B perieHun
HKOJIOTUYECKUX MPOOIIEM

Jomaraue 3agaHus.
OcHoBHOE o0111ee
obpa3oBanue. Xumus §-9
KJIacc.

BupryanbHbie
nabopaTopHbIC U
MpaKTHYeCKue padoThI.
OI'bHY «uHCTHUTYT
CoJIepKaHUsl U1 METOJIOB




oOyuenus umenu B.C.
JlenneBay
bubmmoteka LIOK

66

PesepBHblii ypok. O6o01IeHNE 1
cCUCTEMAaTHU3alUs 3HAHUN

JlomarniHue 3a1aHusl.
OcHoBHOE o011ee
oOpa3zoBanue. Xumus §8-9
KJIacc.

BupryanbsHbie
nabopaTtopHbie U
MpaKTHYEeCKHE pabOTHI.
OI'BHY «unCcTUTYT
CoJIepKaHusI U1 METOJIOB
oOyuenust umenu B.C.
Jlennesa»

bubmuoreka [IOK

67

PesepBHbIil ypok. O6001IEHNE U
CHUCTeMaTH3aIs 3HAHUI

Jlomaraue 3aaaHus.
OcHoBHOE 00111EE
obpa3oBanue. Xumus §-9
KJIacc.

BupryanbHbie
nabopaTtopHbIe U
NpakTHYeCcKue padoThI.
OI'bHY «uHCTUTYT
COJIEp’KaHUSI U METOJIOB
oOyuenus umenu B.C.
JlenueBay

bubnuoreka [IOK

68

PesepBuelit ypok. O6001IEHE U
CHCTEMAaTHU3alus 3HAHUHI

JlomariHue 3aaaHusl.
OcHOBHOE 00111E€E




obOpa3oBanue. Xumus §-9
KJ1acc.

BupryansHbie
nabopaTtopHbie U
NpakTHYeCcKue padoThI.
OI'BHY «wuHCcTHUTYT
COJIEp>KaHUSI U METOJIOB
oOyuenust umenu B.C.
JlequeBay

bubmnoreka [IOK

OBUIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

68







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YHEHUKA

» Xumus, 8 knacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A.,
AxknronepHoe oomectBo «M3narenscTBo «IIpocBenienue»
» Xumus, 9 xnacc/ I'abpuensta O.C., Ocrpoymon W.T'., Cnagkos C.A.,

AKHHOHCpHO@ O6IJ_ICCTBO «I/IBI[aTeJIBCTBO «HpOCBGIJ_IeHI/IC»

METOANYECKHUE MATEPUAJIbBI 1JIs1 YYUTEJIA

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
https://infourok.ru/kalendarno-tematicheskoe-planirovanie-urokov-himii-v-8-

klasse-po-programme-0-s-gabrielyana-4889668.html






