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INOACHUTEJIbBHAS 3AIINCKA
IIporpamma o XMMUHU Ha ypOBHE OCHOBHOI'O 00ILIero 0Opa3oBaHUs COCTaBJIEHA HA OCHOBE

TpeOoBaHUIl K pe3yabTaTaM OCBOEHHUS OCHOBHOHM 00pa30BaTeIbHOW MPOrpaMMbl OCHOBHOTO
obmero o6pazoBanus, npeacraBieHHbx B PI'OC OO0, a Takxke Ha OCHOBe (eaepalibHON padbouei
MPOrpaMMbl BOCIIMTAHUS U C YY4ETOM KOHIEIIMH TMPENOoJaBaHUs Y4eOHOrO TpeaMmeTa «XUMUs» B
oOpasoBarenbHbIX opranu3aiusiax Poccuiickoit denepanum.

[Tporpamma 1mo XuMuM Ja€T MPEICTABICHUE O LEJSIX, OOIIeH CTpaTerui 00y4YeHHUs, BOCIIUTAHUS 1
pa3BUTHs 00YYAIOUINXCS CPEACTBAMHU y4eOHOTO MpeiMeTa, YCTaHABIMBACT 005S3aTENbHOE MPEIMETHOE
coJiepyKaHue, MPEeIyCMaTPUBACT pacIpeeiCHHE ero Mo KjaccaM M CTPYKTYpUpPOBAHHE IO pa3zeiiaM U
TEMaM 1porpaMmbl 110 XHUMHHU, OIPCACIACT KOJIUYCCTBCHHBIC MW KAYCCTBCHHBIC XaPAKTCPUCTHUKU
COJICPIKaHUs, PEKOMCHIYEMYIO IOCIEI0BATEIbHOCTh M3YUCHUS XMMUU C YYETOM MEXKIPEIAMETHBIX H
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO TpPOIecca, BO3PACTHBIX OCOOCHHOCTEH OO0yJaroIImuxcs,
OIIpeieIIieT BO3MOYKHOCTH TIPEMETa Ul pealin3alii TpeOOBaHUIl K pe3ysibTaTaM OCBOCHUSI OCHOBHOU
0o0pa30BaTeNbHON MPOTpaMMBbl HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TaKkKe TPeOOBAHWUU K
pe3yiabTaraM OOydeHHsl XMMHUHM Ha YPOBHE IIeJIeH WM3yYeHHs NpeMeTa U OCHOBHBIX BHUIOB YUEOHO-
MO3HABATEIBHOM JESTEILHOCTH 00YUYaIOMIErocs II0 OCBOCHUIO YU4EOHOTO COIEPIKAHMSL.

3HaHWE XUMHH CITY’)KUT OCHOBOH [Tt (HOPMUPOBAHHUS MUPOBO33PEHUS 00YJAIOLIETOCS, €ro

MPEJICTAaBICHUI O MaTepHaIbHOM €MHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHEH
MIPEJICTABJICHHUSI O B3aWMOIIPEBPAIICHUSX SHEPrUU W 00 JBOJIONMU BEIIECTB B TPUPOJE, O ITYTAX
pelieHrs TI00anbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, YHEPTETUUYECKOM,
MUIIEBON U 3KOJIOTUYECKON O€30MacHOCTH, TPOOIIEM 3/IpaBOOXPAaHEHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET peau3alid BO3MOXHOCTEH Il caMopa3BUTUS U (DOPMUPOBAHUS KYJIBTYPHI
JUYHOCTH, €€ 001Iel U PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OpPMHUpPOBAHME MBIIIJICHUSI M TBOPYECKMX CIOCOOHOCTEM 00ydarommxcs,
HaBBIKOB MX CaMOCTOSTENIbHOM Y4eOHOM NesTeTbHOCTH, SKCIIEPUMEHTAIbHBIX M HCCIEI0BaTEIbCKUX
YMEHHM, HeOOXOIMMBIX KaK B IOBCEAHEBHOM KHU3HH, TaK U B IPO(HECCHOHATILHOM JIEATENIbHOCTH;

3HAKOMHUT CO CIEeNM(PUKON HAYYHOTO MBIIIJICHHUS, 3aKJIaIbIBAa€T OCHOBBI IIEJIOCTHOTO B3TJIsa Ha
€IMHCTBO TMPHUPOABI U YEIOBEKA, SIBISIETCSI OTBETCTBEHHBIM AITanoM B (DOPMHPOBAHUU €CTECTBEHHO-
Hay4YHOU TPAaMOTHOCTH OO0YJarOIINXCS;

crocobcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTHYECKOE 00pa30oBaHUe 00ydarOImnXCsl.

JlanHble HalpaBiIeHUs B O0yYEHUH XUMHH 00ecreunBaroTCs creuuKon coepKaHus yueOHOro
npeaMeTa, KOTOPBIN SBISETCs TelarOrMYecKy aanTHPOBAHHBIM OTpakeHneM 0a30BON HAyKH XMMUH Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHWS OpPUEHTHPOBAH Ha OCBOCHHE
OGy‘IaIOH_[I/IMI/ICﬂ CUCTCMbI TICPBOHAYAJIBHBIX HOHATHUHU XUMHUHU, OCHOB HeOpFaHH‘IeCKOﬁ XUMHUHU U
HEKOTOPBIX OTACITBHBIX 3HAYMMBIX TIOHSTHI OPraHUYECKON XUMHUH.



CtpykTypa coaepkaHusl IPOrpaMMBbl IO XUMUHM cPOPMHUPOBaHA HA OCHOBE CUCTEMHOTO MOAX0/1a K
e€ nzyuenuto. CojiepkaHnue CKJIaIbIBAETCS U3 CUCTEMbI MMOHATUNA 0 XUMHYECKOM 3JIEMEHTE U BEIIECTBE

U CUCTEMbI MOHATUA O XUMUYECKON peakuuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BaHBI 1O
MIPUHLUITY MTOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX IPEACTABICHUN Pa3HOro
YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,
— [lepuonnueckoro 3akona /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHUH;
— Y4YEeHHsI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U;

— TpEeJCTaBICHU 00 ANMEKTPOIUTUIECKON JUCCOIUAINH BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHMSA PpPACCMAaTPUBAIOTCS HA OCHOBE OMIIMPUYECKH IIOJIYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCJIEAOBATEIILHO OT OJHOIO YPOBHSA K JIPYrOMY, BBINOJIHSS
¢byHKIMN OOBSICHEHUS W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS W BO3MOYKHOCTEH IPAKTHYECKOTO
IIPUMEHEHHUS U MOIYYCHUS U3y4aeMBbIX BEILLECTB.

OcBoeHHEe MPOrpaMMBbI MO0 XUMHH CIIOCOOCTBYET (hOPMUPOBAHUIO MPEACTABICHUS O XUMHUYECKON
COCTaBJISIONICH HAYYHOU KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOMN MPUPO/IbI, ICHHOCTHOTO OTHOIICHUS K
Hay‘IHOMy 3HAHUK W METOJaM IIO3HAHUS B HayKC. I/I3yquHe XUMHUHU HpOI/ICXOI[I/IT C HpI/IBJIe‘ICHI/ICM
3HAHUU U3 paHee U3YYCHHBIX YUeOHBIX MpeaMeToB: «Okpysxkaromuil mupy, «buonorus. 5—7 kimacce» u
«Du3mka. 7 Kiaaccy.

[Ipy u3ydeHMM XUMHH HPOUCXOIUT (OpPMHpOBAHHE 3HAHMM OCHOB XMUMHUYECKONM HAayKH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHM, MPAKTUYECKOH NeATeTbHOCTH YeloBeKa W KaK OJHOr0 M3
KOMITOHEHTOB MHUPOBOH KyJbTyphl. 3ajaya y4yeOHOro mpeaMeTa COCTOUT B (POPMHPOBAHUM CHCTEMBI
XMMHUYECKUX 3HAaHMM — BaXKHEWIIMX (HAKTOB, MOHATHUH, 3aKOHOB U TEOPETUYECKUX IOJI0KEHUM,
JOCTYMHBIX 00O0OIIEHUH MHPOBO33PEHYECKOTO XapaKTepa, si3blka HayKH, B MPUOOIIEHUH K HAay4YHBIM
METOAaM MO3HAHUS MPU M3YYEHHUU BEIIECTB U XMMUYECKHX peakiuil, B (OPMHUPOBAHUU M Pa3BUTHU
MI03HABATEJIbHBIX YMEHUN U UX MPUMEHEHUH B y4eOHO-ITO3HABATEIbHON U yueOHO-UCCIIEI0BATEIbCKON
JesTeIbHOCTH, OCBOCHUH MPaBUII O€30MIaCHOTI0 0OpallleHus ¢ BEIIeCTBAMH B ITOBCETHEBHOM JKU3HU.

HpI/I HN3YUCHUHN XUMHUHN HAa YPOBHEC OCHOBHOI'O 0611161“0 O6p8.30BaHI/I$I Ba>XHOC 3HAYCHUC HpI/IO6pCHI/I
TaKHE 1IN, KaK:

—(opMupoBaHue WHTEINIEKTYaTIbHO pPa3BUTON JWYHOCTH, TOTOBOM K C€aMOOOpa30BaHUIO,
COTPYTHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSITHUIO DPEIICHUH, CIOCOOHON aJanTHUpOBaThCS K OBICTPO
MCHAIOIINMCSA YCIIOBUAM KU3HU,

—HampaBJICHHOCTh ~ OOy4YeHUs Ha  CHCTEMaTH4yeckoe MpUoOIIeHHe  OOydaromuxcs K
CaMOCTOSITENIbHOM TO3HABaTENbHON JAESITETbHOCTH, HAyYHBIM METOAaM TO3HaHMsS, (OPMHUPYIOLIUM
MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K XMMUHU;

—o0ecrieyeHne  YCIOBUH, CHOCOOCTBYIOUIMX  NPHOOPETEHHIO  OOyYaroIIMMHUCS  OMbITa
pa3sHOOOpa3HOM JAEATENbHOCTH, IIO3HAHUS M CAaMOINO3HAHMs, KIIOYEBBIX HABBIKOB (KIIFOYEBBIX
KOMIIETEHIII ), UMEIOIINX YHUBEPCAIILHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUIOB JESATEIBHOCTH;

— opmupoBanue o0IIeH (HYHKITMOHATLHOW M €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM YHCIIE
YMEHHI OOBSCHATh W OILICHUBATH SIBJICHHS OKPYXKAIOIIETO MHUpPA, HCIOIB3Ys 3HAHUS U OIIBIT,



MOJTyYCHHBIC MPU W3YYCHUU XUMUH, TPUMEHATh UX MPU PEIICHUH MPOOJIeM B MOBCETHEBHON KU3HH H
TPYAOBOM AEATEIBbHOCTH;

—dopmupoBaHre y OOYYAOIIUXCS TyMAHHUCTUYECKUX OTHOIICHHM, TIOHUMAaHUS I[CHHOCTH
XUMHUYECKHUX 3HAHUH JIJIs1 BBIPAOOTKU DKOJIOTHUYECKH I1eJIeCO00Pa3HOro MOBEICHUS B OBITY U TPYAOBOI
JEATEIbHOCTH B LIEJISIX COXPAHEHHUS CBOETO 3710POBbS U OKPYKAIOILIEH PUPOIHOM CPEJIbI;

— pa3BUTHE MOTHBALMM K OOYyYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U CAaMOBOCIIHMTAaHHUIO Ha
OCHOBE YCBOCHHS OOIIEUEIIOBEUYECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY mpoduis u
HaIpaBJICHHOCTHU JaJbHEHIIEro 00yueHHUs.

OOmiee 4YMCIO YacoB, OTBEACHHBIX JUISI W3YyYEHHs] XMMHUUM HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBanusi, cocTaisieT 136 dacoB: B 8 kimacce — 68 wacoB (2 waca B Hezieno), B 9 kiacce — 68 gacoB
(2 gaca B HEACIIO).

COJAEPXAHUE OBYYEHUSA
8 KJIACC
IlepBoHaYabHBbIE XUMHYECKUE TOHATHS

[Ipenmer xumuu. Ponb XuMHUM B KM3HHM 4elloBeKa. XHMHs B cUCTeMe Hayk. Tena u BemiecTa.
dusnueckre CBOMCTBA BEIIECTB. ArperarHoe cocTosiHue BemlecTB. [loHsATHE O MeTomax IMO3HAHUS B
xumun. YucTeie BeniecTBa u cMecu. CriocoObl pa3/iesieHusi CMecei.

ATOMEI U MOJICKYIJIBI. Xumuyeckue 31eMeHTbl. CUMBOIBI XMMHYCCKUX DJIEMCEHTOB. HpOCTLIe n
CJIOKHBIC BCIICCTBA. ATOMHO'MOH@KYJIHPHOC YUCHHUC.

XuMu4decKas (bopMyna. BaneHTHOCTHP aTOMOB XHMHYECKHX DJJEMEHTOB. 3aKOH IIOCTOSHCTBA
cocTaBa BCUICCTB. OrtHocurenpHas aroMHas Macca. OTHOCUTEIbHAS MOJICKYJIIpHass Macca. MaccoBas
J0JIs1 XUMHUYCCKOI'0O 3JICMCHTA B COCIMHCHU .

KonunuectBo BemiectBa. Monb. MonsipHass mMacca. B3auMOCBsI3b KOJIMYECTBA, MAacChl U 4uUCIa
CTPYKTYPHBIX €IUHUII BelecTBa. Pacu€Trl Mo hopMynaM XUMUYECKUX COCTUHECHUM.

Pu3nuecKrue U XUMUYECKHE SIBICHUS. XUMHAYECKas peakius U €€ NMpU3HAKA. 3aKOH COXPaHEHUs
Macchl BEHIECTB. XUMHUYeckHe ypaBHeHMs. Kiaccudukamuss XMMHUYECKUX peakiuil (coeauHeHus,
pasioKeHus, 3aMelIeHns, OOMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW TIOCYHOH, MpaBwiaMu pabOThl B IJla0OpaTOpUu M MpHEMAMHU
oOparmieHust ¢ 1a00paTOPHBIM 000PYT0BAaHUEM, U3yUYEHHE U ONMCAaHUE (PU3NUYECKUX CBOWCTB 0Opa3IloB
HEOPTaHMYECKUX BEIIECTB, HaOmogeHue ¢uznyeckux (TUIaBIEeHHE BOCKA, TasHUE JIbJla, pacTHpaHUE
caxapa B CTyNKe, KUIEHHE U KOHJEHCAlUs BOJAbI) U XMMHUYECKUX (TOPEHHE CBEYH, NMPOKAIUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJICHCTBIE MeTia C KUCJIOTOW) SIBJICHHH, Ha0II0/IEHUE U ONMCAHUE TIPU3HAKOB
MPOTEKAHUs XUMHUYECKMX peaknui (pas3ioKeHHe caxapa, B3aMMOJICUCTBHE CEPHOW KHCIOTHI C
xJiopuzioM Oapusi, paznoxenue ruapokcuga menu (II) mpu HarpeBaHuu, B3auMOJCHCTBHE XKele3a ¢
pactBopom comu wmenu (II), m3ydeHuwe cmocoOOB pa3ieNeHusi cMecel: C TMOMOINBID MarHHTa,
¢buabTpOBaHME, BhIIAPUBAHNE, AUCTUILIALNS, XpoMaTorpadus, MpoBeIeHIEe OYHCTKHI IIOBAPEHHOMN COJIH,



HaOJII0ZICHUE U ONHMCAHUE PE3yJbTATOB IMPOBEACHUS OIBITA, WILIOCTPUPYIOIIETO 3aKOH COXpPaHEHUs
MAacchl, CO3/IaHUE MOJIEIeH MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Ba:xHelimmue NMpeacTaBUTE/IN HEOPraHUYECCKUX BELICCTB

Boznyx — cmech razo. CoctaB Bo3ayxa. Kucinopo — a5ieMeHT u rpoctoe BeilectBo. Haxoxienue
KHCIIOpoJIa B Tpupojae, (u3mueckne W XUMHUYECKHE CBOWCTBA (peaknuu roperwus). OKCHUIBL
[Ipumenenue kucnopoaa. CrocoObl MONy4YEHHUS KHUCIOpOAAa B JAOOPATOPHUM M MPOMBIILICHHOCTH.
Kpyrosopot kuciopoaa B npupoze. O30H — ajutoTpornHas MoAu(UKALUS KUCIOPOIa.

TermnoBoit  3pdexT XUMHUYECKOH peakiuH, TEePMOXMMHUYECKHE YpaBHEHHs, 95K30- U
SHAOTEPMHUUYECKUE PEAKIUH. TOILNIMBO: Yyrojab U METaH. 3arpA3HEHUE BO3/yXa, YCUICHHUE NTapHUKOBOTO
a¢dekra, pa3pylieHre 030HOBOTO CIIOSL.

Bomopon — snemeHT m mpocroe BemiecTBo. HaxoxkmeHue Bopopoaa B mpupoje, ¢puzndeckue u
XMMHUYECKUE CBOICTBA, IPUMEHEHHE, CLIOCOOBI nonydeHus. Kucinotsl u conu.

Mossipabiii 00b€M ra3oB. Pacy€Thl 10 XMMHUYECKUM YpaBHEHUSIM.

dusnueckue cBoiicTBa BoAbl. Boma kak pactBoputens. PactBopel. HacelnieHHble u
HEHaCBILICHHbIE pacTBOpbl. PacTBOpuMOCTh BewiecTB B Boje. MaccoBasi 1011 BELIECTBA B PacTBOPE.
Xumuueckue cBoicTBa BOAbl. OcHoBaHus. Ponb pacTBOpoB B HpUpoJAe M B JKM3HHM YeEJIOBEKA.
Kpyrosopot Bozs!l B ipupoie. 3arps3HEHHE NPUPOAHBIX BoJ. OXpaHa U OYMCTKA IPUPOJHBIX BOJ.

Knaccudukanus  Heopranmdeckux  coenuHeHuid. Oxcuael.  Knaccudukanus — OKCHIOB:
coneoOpa3ymoiire (OCHOBHBIE, KUCIOTHBIe, aMm(oTepHble) U HecoleoOpasywmue. HomeHkmarypa
okcuoB. du3nyeckne U XUMUIECKHUE CBOMCTBA OKCHIOB. [lomydeHue okcumaoB.

OcnoBanus. Knaccuduxkaiusi ocHOBaHMI: TIENOYN U HEPACTBOPUMBIE OCHOBaHMs. HoMeHknaTypa
OCHOBaHMM. PU3HUECKUE U XUMUYECKHUE CBOMCTBA OCHOBaHUM. [lorydyeHne ocHOBaHUM.

Kucnotel. Knaccuduxarmus kucnor. Homenkmarypa kucnor. Dusznueckue W XUMHYECKHE
cBoricTBa KUCHOT. Psg akruBHocTr MetaiuioB H. H. bekerosa. [Tomydyenue Kucior.

Comu. Homenknatypa coseil. @uznueckne U XUMUYECKHe CBoMcTBa cosiel. [lomydenue coneil.
I'enernueckas cBA3b MEXAY KJacCaMHM HEOPTraHMYECKUX COCTUHEHHM.
Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpeAeNieHue COJepXKaHUs KHUCIOpoJa B BO3JAyXe, IMOIydeHHe, cobupaHue,
pacrno3HaBaHHe U U3YYCHHUE CBOMCTB KUCIOPOAA, HAOI0IEeHHE B3aUMO/ICUCTBHUS BEIIECTB C KHCIOPOIOM
Y YCJIOBHSI BOSHUKHOBEHHUS M TIPEKPAICHUS] TOPEHUS (TToXKapa), 03HAKOMJICHHE ¢ 00pa3IiaMu OKCHUJIOB U
OMHMCAaHWE WX CBOWCTB, MOJIy4eHHE, COOMpaHHWE, pPAcllO3HABaHWE M U3YyYE€HHE CBOWCTB BOJOpOJA
(ropenue), B3aumojeicTBue Bomopoma ¢ okcumom Meau  (II)  (Bo3MOKHO — HWCMONB30BaHUE
BUJICOMATEPHANIOB), HAOMIOJIEHHE O0O0pa3lloB BEIIECTB KOJMYECTBOM | MOJb, HCCIEeIOBaHUE
O0COOEHHOCTEH pPAaCTBOPEHUS BEIIECTB C PA3IUYHOM PACTBOPHUMOCTHIO, MPUTOTOBJICHHE PACTBOPOB C
ONpPEACIEHHON MacCOBOM J0OJEd PACTBOPEHHOIO BEILIECTBA, B3aWMMOJEHCTBHE BOJBI C MeTalJIaMU
(HaTpueM W KaimplueM) (BO3MOXXHO HCIIOJIB30BAaHWE BHICOMATEPUATIOB), HCCIEAOBaHUE OOpa3IloB
HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KIACCOB, HAONIOJACHHE WM3MEHEHHs] OKPACKH HHAUKATOPOB B
pacTBopax KHCIOT M HIeNovei, m3ydeHue BzaumojehcTBus okcuna meau (II) ¢ pactBopom cepHoit
KHCIIOTBI, KHCIIOT C METaJUIaMH, PEaKIUi HEeUTpalu3allud, MOTYYeHHE HEepaCTBOPUMBIX OCHOBAaHUM,



BBITECHEHHE OJHOIO METajlla IPYIMM M3 pacTBOpa COJIM, PEIIEHUE DKCIEPUMEHTAIbHBIX 3a7a4 110 TEME
«Baxnennume Ki1accel HEOPraHUYECKUX COCIUHEHUN».

Hepuoauveckuii 3akoH u Ilepuoguyeckass cucremMa xumu4deckux »3emenros I H.
MenneneeBa. CtpoeHue aroMoB. XuMHYecKasi CBsA3b. OKHMCJIUTEIbHO-BOCCTAHOBHUTEIbLHbIE
peakuun

[TepBpie MOMBITKH KIACCH(UKAIMA XUMHYECKHX JJIEMEHTOB. [loHATHE O Tpymmax CXOJHBIX
AJ€MEHTOB (ILEIOYHBIE M IIEJI0YHO3EMENbHbIE METaJUIbl, TajOreHbl, MHEPTHHIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUABI 1 TUIPOKCUIBL.

[Tepuonuueckuii 3akoH. Ilepronnueckas cucrema xumudeckux snementoB [[. M. Menneneena.
Kopotkomnepuonnas u jymnHonepuoanas ¢popmsl [lepuoandeckoil cHCTEMbl XUMHUUECKUX IEMEHTOB /.
N. Menpneneesa. Ilepuoasl u rpynmel. @usndeckuid CMbICH MOPSAKOBOIO HOMEPA, HOMEPOB MEepUoAa U
TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CoctaB atoMHbIX sjaep. M3ortombl. DnexkTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
00o0Jt0o4eKk aToMOB TepBbIX 20 XUMHUYECKHX 3JeMeHTOB [lepumonnyeckoii cucremsl [[. Y. Menneneena.
XapakTepucTuka XHMHYECKOTO »JJeMEeHTa Mo ero mnonoxeHuto B Ilepuogmueckoit cucreme JI.
N. Menneneesa.

3aKOHOM€pHOCTI/I HN3MCHCHHUA paanyca aTOMOB XHMHUYCCKHUX OJJICMCHTOB, MCTANIMUYCCKHUX U
HEMETAJNIMYSCKUX CBOMCTB 110 IpyiiaM 1 nepuogam.

3nauenue Ilepuoamueckoro 3akoHa u Ilepuonnyeckol CUCTEMBI XUMHUYECKHX AIIEMEHTOB [
pa3BuTHS HayKu U npakTuku. [. . MenaeneeB — yu€HbIN U rpakJaHUH.

Xumnueckasi cBsi3b. KoBaneHTHast (MoyisipHasi M HETOJISIPHAS)) CBS3b. DJIEKTPOOTPUIIATEITHLHOCTh
XUMHUYECKUX AJIeMEHTOB. VIOHHas CBS3b.

Crenenb oxwucieHus. OKHCIUTEIBHO-BOCCTAHOBUTEIIBHEIC pCaKkmuu. HpOHGCCI)I OKHCJICHHUSA U
BoccTaHOBJIEHHS. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yueHue oOpa3IoB BEILIECTB META/UIOB U HEMETAJJIOB, B3aWMOJEHCTBHE TMIPOKCHAA LIUHKA C
pacTBOpaM KHUCJIOT U IIEJIOYEH, MPOBEICHUE OIBITOB, WIIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIBHO-
BOCCTAaHOBUTEJbHBIX peaKkluil (ropeHue, peakiiuu pa3ioKeHHsl, COeTMHEHUS).

Meostcnpeomemnwie ceasu

Peanu3anus MeXnpeaIMETHBIX CBA3EH MPU M3YYEHMHM XMMHUU B § KJacce OCYHIECTBISETCS depes
UCTOJb30BAHUE KaK OOLIMX eCTeCTBEHHO-HAYYHBIX MOHATUH, TaK M TIOHATHH, SBISIOMIUXCS
CUCTCMHBIMHU IJId OTACIIBHBIX IPECIMETOB €CTCCTBCHHO-HAYYHOI'O ITUKJIA.

OO0mume ecTecTBEHHO-HAYYHBIC TOHATHS: HAay4HbIA (DakT, THMoOTe3a, TEOpHs, 3aKOH, aHAJM3,
CUHTE3, KiaccUu(UKaIus, MepruoJNIHOCTh, HAOIIOJEHNE, SKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHHE,
MO/ICJIb, SIBJICHHUE.

duznka: Matepus, aToM, 3JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI, PAIMOAKTUBHOCTD,
MOJICKYJIa, SJIEKTPUUECKHH 3apsji, BEIIECTBO, TeJI0, 00BEM, arperaTHOE COCTOSHHE BEIECTBa, ras,
(bu3nUecKre BeTMYNHBI, €MHUIIBI H3MEPEHHUS, KOCMOC, TUIaHETHhI, 3BE3/161, COITHIIE.



buonorust: porocunres, npixanue, onocdepa.

I'eorpadusa: armocdepa, ruapochepa, MHUHEpaibl, TOPHbIE MOPOJBI, IMOJIE3HbIE HCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XUMHYecKasi peakuus

Ilepuonuueckuit 3akoH. llepuonnyeckas cucrema xumuueckux snemeHToB [[. M. Mennaeneena.
Crpoenue aToMoB. 3aKOHOMEPHOCTH B W3MEHEHHM CBOWCTB XMMHUUYECKHX 3JIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kallusl, KajblUsl U HUX COCAUMHEHUM B COOTBETCTBUMU C TIOJIOKEHHUEM OJJIEMEHTOB B
[Iepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CTpOeHI/Ie BCIICCTBA: BUJBI XHUMHYCCKOM CBSA3U. THIIBI KpUCTANINYCCKUX peHIéTOK, 3aBUCHUMOCTD
CBOICTB BCIICCTBA OT THUIIA KpHCT&J’IJ’IH‘IGCKOﬁ peH_IéTKI/I U BUAA XUMHUUYECKOM CBSI3H.

KJ'IaCCI/I(bI/IKaI_II/IH W HOMCHKIJIaTypa HCOPIraHWUYCCKUX BCIICCTB. XHUMHYECKHE CBOMCTBA BCIICCTB,
OTHOCAINUXCA K  PA3JIMUYHBIM  KJIaCCaM  HCOPraHUYCCKUX COG,Z[I/IHGHI/Iﬁ, ITCHCTHUYCCKasA  CBA3b
HCOPTraHNYCCKUX BCIICCTB.

Knaccupukanys XuUMHUECKMX pEaKIUil MO pa3iIuyHbIM MpU3HAKaM (IO YHUCIYy M COCTaBy
YYaCTBYIOIIMX B pPEAKIMH BEIIECTB, MO TEIUIOBOMY 3P QEKTy, M0 U3MEHEHMIO CTENeHEeW OKMCICHUs
XUMHUYECKHUX 3JIEMEHTOB, M0 OOpaTMMOCTH, IO YYacTHUIO Karajau3aTopa). DK30- U SHAOTEPMUYECKUE
peakuuu, TepMOXUMUYECKUE YPABHEHHUS.

Ilonstue o CKOpPOCTH XHUMHYECKOMN pCaKkuunu. [TonsiTue 06 O6paTI/IMI>IX " H606paTI/IMBIX
XUMHUYCCKUX PCAKIUAX. IlonssiTHE O TOMOTCHHBEIX H IFeTCPOrCHHBIX PCAKIUAX. Ilonstne o katamusze.
IlonsTHe 0 XHMHYECKOM PaBHOBCCHHU. cDE[KTOpI:I, BJIMAIOIIUEC Ha CKOPOCTH XUMHUYECKOM peakuuu nu
IMOJIOKCHHUEC XUMHUUYCCKOI'0 paBHOBECHS.

OKHCIIUTENTbHO-BOCCTAHOBUTENIPHBIC ~ PEAKIIUU,  JJICKTPOHHBIM  OalaHC  OKHCIUTEIHHO-
BOCCTAHOBUTEIHHOM peakiuu. COCTaBIeHHE YPaBHEHU OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI C
MCIOJIb30BaHNEM METOIa SJIEKTPOHHOTO OanaHca.

TeopI/I}I SHCKTpOHHTI/I‘leCKOﬁ JUcCColHraluu. BJICKTPOJII/ITBI W HEOJICKTPOJIUTHI. KaTI/IOHLI, AHHUOHBI.
Mexaau3m Jucconuanri BEUIECTB C pa3JIMYHbBIMU BUAaAMU XUMHYECKOU cBs3H. CTEIeHb JUCCOIIHUAIIH.
CunbHbIC U c1a0ble SJICKTPOJIUTHI.

Peakiium moHHOrOo oOMeHa. YCIIOBUS NPOTEKaHMS peaKIMid HOHHOrO OOMEHa, MOJHBbIE U
COKpallléHHbIE HMOHHBIC YpaBHEHMs peakuuil. CBoWCTBa KHCIOT, OCHOBAaHMW M COJIEM B CBETE
NPEJCTaBICHUNA 00 3JIEKTPOTUTHUYECKON auccolrannu. KauecTBeHHbIe peakiiuu Ha MOHBL [loHATue o
TUAPOJIN3E COJICH.

Xumuueckuii IKcnepumenm:



O3HAKOMJICHHE C MOJICTSIMH KPUCTAILUTUIECKUX PEHIETOK HEOPTaHUYECKUX BEIIECTB — METAIIOB H
HeMeTaioB (rpaduTa M anMasa), CIOXKHBIX BEIIECTB (XJIOpHUIa HATPHs), UCCIEAOBAHHE 3aBUCHMOCTHU
CKOPOCTH XUMHYECKOW pEaKIUu OT BO3JCUCTBUS  pa3iiMuHBIX  (HAaKTOPOB, HCCICIOBAHHE
AJIEKTPONPOBOTHOCTH PACTBOPOB BEIIECTB, IPOIECCa TUCCOIMALMU KHUCIOT, IIEJOYed U Ccojel
(BO3MOXKHO HCITOJIb30BaHHE BUJICO MATEPHAJIOB), MPOBEICHHUE OIBITOB, HIUTFOCTPUPYIONINX MPU3HAKA
MIPOTEKAHUs PEaKIMii MOHHOTO oOMeHa (0Opa3oBaHWE OCa/Ka, BBIACICHUE raza, 00pa3oBaHHUE BOJbI),
OIIBITOB, HJUTFOCTPUPYIOIINX TPUMEPHI OKUCIIUTEILHO-BOCCTAHOBUTEIILHBIX PEaKIUil (TOpeHUE, peaKiuu
pa3JoKEHUs, COCIUHEHUs), PACIIO3HABAHWE HEOPTaHWYECKUX BEIIECTB C IMOMOIINBIO KAaueCTBECHHBIX
peaKIvii Ha HOHBI, PEIICHUE YKCIICPUMEHTAIBHBIX 3a/1a4.

HemeTtanabl 1 ux COCIMHCHUSA

OOmast xapakTepucTuKa rajoreHoB. OCOOEHHOCTH CTPOCHHS AaTOMOB, XapaKTEpHBIC CTEIECHU
okucieHus. CtpoeHue U Gpusnueckue CBONCTBA MPOCTHIX BEIIECTB — IaJOr€HOB. XMMHUYECKHE CBOMCTBA
Ha IpuMepe Xjopa (B3aUMOJEHMCTBME C MeTalslaMH, HEMeTajUlaMM, IIejJoyamMu). XJIOPOBOAOPOJ.
ConsHas KHCIIOTA, XUMMYECKHE CBOMCTBa, IOdydyeHue, mpuMeHeHue. JleficTBue Xxiopa H
XJIOPOBOJIOPO/ia Ha OpraHu3M 4ejioBeka. BakHelne XJI0puabl U UX HAXOXKJIEHHUE B IPUPOJIE.

OO6mmas xapakTepucTuka 31eMeHTOB VIA-rpynmel. OCOOCHHOCTH CTPOSHHUSI aTOMOB, XapaKTePHBIC
crenieHn okucieHus. CTpoeHune M (PU3NYECKUE CBOMCTBA MPOCTBHIX BEIIECTB — KHUCIOPOAA U CEPBHI.
AnoTpornHele  MOJUQHKAIMKA KUCIOpoJa M cepbl. XHUMHUYECKHe cBoucTBa cepbl. CepoBOIOpoO,
cTpoeHue, (U3MUecKue W XUMHUYecKue cBOicTBa. OKCHABI Cepbl KaK IMPEICTABUTENM KHCIOTHBIX
okcuoB. CepHasi KUCIIOTa, (U3NYECKHE U XMMHUYECKHUE CBOMCTBA (00IIME Kak MpEACTaBUTENs Kiacca
KHCIIOT U crnenuduueckre). XUMHUYECKHE PEaKluu, Jie)Kallie B OCHOBE MPOMBINIJICHHOTO CIocoba
MOJTydeHUs] CepHOM KUcHoThl. [Ipumenenune cepHoit KuciaoThl. COMU CEPHOUM KHUCIIOTHI, Ka4eCTBEHHAs
peaknus Ha cyiabdar-uoH. HaxoxaeHnue cepbl U €€ coeMHEHUN B npupoae. XUMHUYECKOe 3arps3HeHne
OKpY’KaloIlllel Cpe/ibl COEIMHEHUSIMU Ccepbl (KUCIOTHBIE TOKIH, 3arps3HEHHUE BO3/yXa U BOJOEMOB),
CIOCOOBI €ro MpeI0TBpaILeHHS.

OO6mas xapakTepucThka 31eMeHTOB VA-Tpymmbl. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTepHbIE
CTETIEHH OKHUCJIEHHs. A30T, pacnpoCTpaHEeHHE B TpUpoje, (PU3NYecKue U XUMHYECKHE CBONCTBA.
KpyroBopor azora B mpupoge. AMMuak, ero (uU3MYECKHe W XUMUYECKHUE CBOWMCTBA, MOJyYE€HUE U
npuMmenenne. Comu aMMOHUS, UX (U3NYECKUE U XUMUYECKUE CBOICTBa, MpuMeHeHue. KauecTBeHHas
pCaKknusga Ha MOHbI aMMOHMA. A3zorHas KHCJIOTa, eé IMoJIydycHue, (1)I/I3I/I‘-I€CKI/I€ U XUMHYECKHE CBOMCTBA
(obmume kak TMpeacTaBUTENs Kjacca KUCIOT W cnerududeckue). Mcmonp3oBaHue HUTPATOB M COJEH
aMMOHHS B KaueCcTBE MHUHEPAJIBHBIX YyNOOpeHHH. XHWMHUYEeCKOe 3arpsi3HEHUE OKpYKalolled Cpesbl
COCIMHEHUSMHU a30Ta (KHUCIOTHBIE MIOKIU, 3arps3HEHHE BO31yXa, MOYBBI U BOA0EMOB). Docdop,
ajutoTpornHbie Moaudukanuu docdopa, uznueckue u xumudeckue cpoiictBa. Okcun gocdopa (V) u
docdopHas kucnora, pU3MUECKHE U XMMHYECKHE CBOMCTBA, monydyeHue. Mcmnonp3oBanue docdaros B
KayecTBE MUHEPAIbHBIX YI00pEHUH.

O6mas xapaktepucTtrka 31eMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTepHbIE
CTCTICHH OKHUCJICHHs. YTIEpoJ, aJUIOTPONMHbIe MOAUDHUKAIMKN, pACHpPOCTpAaHEHHUE B TMPUPOJE,
dbu3uvecKkue M XUMUYECKHe CcBoWcTBa. AjcopOmusa. Kpyrosopor yriepoma B mpuponae. Okcuibl
yriaeponaa, ux (pu3nveckre U XUMHUYECKHUE CBOWMCTBA, JACHCTBHE Ha KHBBIC OPTaHU3MBI, TONyuYeHUE U
MpUMEHEHHE. DKOJIOTHYECKUE TPOOJIEMBI, CBsI3aHHBIE ¢ OKcHIoM yriaepoja (IV), runoresa rimobaasHOTO
MOTETUICHUST KIMMaTa, TMAapHUKOBBIA J(QdekT. YronpHas KucaoTa U e€ COolM, UX (QU3NYECKUE U
XMMHUYECKHE CBOICTBa, MoJlyueHHe M mpuMmeHeHue. KauecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonk3oBanre kKapOOHATOB B OBITY, METUITUHE, TPOMBIIIJICHHOCTH M CETTLCKOM XO35HCTBE.

[lepBoHauaibHBIE MOHATHSA 00 OPraHMYECKUX BELIECTBAX KaK O COSAMHEHUSX yrieponaa (MeTa,
9TaH, OTWUJIEH, aleTUJIEH, 3TaHOoJI, IJIMLEPUH, YKCycHass Kuciora). llpuponHele HCTOYHMKHU



YTJIEBOJIOPOIOB (YroJib, MPUPOIHBIN Ta3, He(Th), MPOIYKTHI UX TepepadOTKH (OCH3UH), UX POJIb B OBITY
W NPOMBIIIIJIICHHOCTH. ITonsarue o 6I/IOJIOFI/I‘-ICCKI/I BAXXHBIX BCIICCTBAX: JKUPAX, GCJIKaX, yYrjieBoJax — U ux
POJIH B XKHM3HH 4YelloBeka. MarepruaabHOe €UHCTBO OPraHMYECKUX U HEOPTaHUYECKUX COCITMHEHH.

Kpemuuii, ero gusndyeckue ¥ XUMHUYECKHE CBOWCTBA, MOJydYeHHE W NpuUMeHeHHe. COoeqMHCHUS
kpemHus B mpupone. OOmme mnpenctaBieHust o0 oxcuae kpemuus (IV) m KpeMHHEBOW KHCIIOTE.
CHIMKaThI, UX HMCIIOJIb30BAHKUE B OBITY, B MPOMBIILICHHOCTH. Ba)KkHEHIIINE CTPOUTEIbHBIC MaTCPHAIIBI:
KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, kene300eToH. [Ipobmembl 0e30MacHOr0  HCIOIH30BAHMS
CTPOMUTEIIbHBIX MaTEPUAJIOB B OBCSIHEBHOM YKH3HHU.

Xumuueckuii IKcnepumenm:

u3yuyeHne oOpa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSHOW KHCJIOTHI, IpPOBEICHUE
KayeCTBEHHBIX peaKUUil Ha XJIOPUA-WOHBI M HAOJIOJEHHE IPU3HAKOB HUX MPOTEKaHMs, OIIBITHI,
oTpaxawllue (QU3NYECKMe U XUMHYECKHE CBOWCTBAa TaJlOT€HOB M HUX COEAUHEHHH (BO3MOXHO
UCIOJIb30BAaHUE BUIEOMATEPUAIOB), O3HAKOMJIEHME ¢ oOpa3lamMu XJIOpUAOB (TaJlOreHuoB),
03HaKOMJIEHHE ¢ 00pa3liaMy Cephl U €€ COeTMHEHUSIMU (BO3MOKHO MCIIOJIb30BaHUE BHUJIEOMATEPUAIIOB),
HabmroieHne npouecca oOyrJIMBaHUS caxapa I0J ACHCTBUEM KOHIIEHTPUPOBAHHOW CEpHON KHUCIOTHI,
U3Y4YEHHE XUMHUYECKHX CBOMCTB pa30aBiIC€HHOW CEPHOM KUCIOTHI, IPOBEICHNUE KAYECTBEHHON peakuu
Ha Cyib(aT-uoH U HaOI0IeHHEe NPU3HaKa e€ NPOTEeKaHUs, O3HAKOMJIEHHE ¢ (PU3MUECKUMH CBOWCTBAMHU
a3oTa, pochopa u ux coeaAMHECHMI (BO3MOKHO UCTIOIH30BaHUE BUICOMATEPHUAIIOB), 00pa3IiaMy a30THBIX
u (ochopHbIX ynoOpeHMi, MmosydyeHue, coOMpaHue, pacro3HaBaHUE U U3y4eHHE CBOMCTB aMMMaKa,
MPOBE/ICHNE KAYECTBEHHBIX PEAKIWH Ha WOH aMMOHHUS M (ocdaT-mOH W W3ydeHHE IMPHU3HAKOB HX
IPOTEKaHMs, B3aUMOJCHUCTBUE KOHIIEHTPUPOBAHHOW a30THOMW KHUCIOTBI C MeIbl0 (BO3MOXKHO
UCIIOJIb30BaHNE BUJIEOMATEPHAIIOB), U3yUEHHE MOJIENed KpUCTANIMYECKUX pemEéToK anmasa, rpadura,
¢bymiepeHa, 03HaKOMJICHHE C IIPOLIECCOM a1COPOIMM PACTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YTIIEM
U yCTPOWCTBOM NPOTHBOrasa, IOJIyueHUE, COOMpaHuEe, paclio3HaBaHUE U M3YyUYEHHUE CBOMCTB
YIJIEKUCIIOTO Ta3a, NMPOBEJEHHE KauyeCTBEHHBIX peakluii Ha KapOOHAaT M CHJIMKAT-MOHBI U HU3Yy4eHUE
MIPU3HAKOB MX IMPOTEKAHHS, O3HAKOMJIEHHWE C MPOAYKIUEH CHJIMKATHON MPOMBIIUIEHHOCTH, PELIeHUE
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BaykHele HeMeTallIbl U UX COEIUHEHUS.

MeTaJiibl M UX COCAMHEHUSA

OO0mias XxapakTepuCTHKa XMMUYECKUX 3JEMEHTOB — METAJUIOB HAa OCHOBAaHUMU HUX IOJIOXKEHUS B
Ilepuoanueckoit cucreme xumuueckux ieMeHToB J[. M. MenzaeneeBa u crpoenus aromoB. CTpoeHue
MeTaJlIoB. MeTtaminyeckasi CBA3b U METAINIMYECKasi KpUCTaJuIMUecKasi petérka. DIeKTPOXUMUYECKUN
psAa HampsbkeHW MeTayuioB. DH3MUECKMe M XHMMHUYECKHEe cBoicTBa MeramuioB. OOmue crnocoOsl
nosiydueHus: MetayyioB. [IoHATHE O KOPPO3UU METAIIOB, OCHOBHBIE CITOCOOBI 3aIlUTHl UX OT KOPPO3UHU.
CrutaBsl (CTalb, Yyr'yH, JIOPATIOMUHHM, OpPOH3a) M UX IPUMEHEHHE B OBITY ¥ IPOMBIIIIEHHOCTH.

[[lemoynble MeTasuipl: TOJNIOKEHUE B llepuoguyeckoil CUCTEME XHUMHMYECKHUX JJIEMEHTOB [I.
N. MenaeneeBa, CTpoeHHE X aTOMOB, HaXOXJIeHHE B mpupojae. Ousznueckne U XMMUYECKHE CBOMCTBA
(ma mpumepe HaTpus u Kanusi). OKCUABI U TUAPOKCUABI HATpusl M Kanus. [IpuMeHeHHe IIeTOYHBIX
METAaJIJIOB M UX COEeIMHECHUM.

[[lenoyHO3eMENbHBIE METAJIBI MarHuii W KalblMi: TonokeHue B Ilepumomndeckoi cucreme
xuMmuueckux adnemeHTtoB JI. WM. MenpeneeBa, CTpO€HHME HX aTOMOB, HAaXO0XJIEHUE B MPUPOJE.
du3nyecKkrue U XMMUYECKUEe CBOMCTBA MarHusl U Kajblus. BakHeime coequHeHUs KaJlbIus (OKCHU]I,
TUAPOKCHI, cOJIN). JKECTKOCTH BOBI U CITOCOOKI €€ YCTpaHEHUSI.



AmnroMunnii: nonoxenue B [lepuonnueckoi cucremMe xumuueckux sneMmeHToB /. 1. Menneneena,
CTPOCHHUE aToma, HaxoxJaeHue B mpupoje. dusmyeckue W XUMHYECKUE CBOMCTBA aIFOMHUHHUS.
AMdoTepHbIE CBOMCTBA OKCHA M THIPOKCHIA ATFOMUHUS.

Kenezo: nonoxenne B Ilepronnueckoit cucreme xumudeckux anemeHtoB [[. M. Menneneena,
CTPOCHUE aToMa, HaxOoXAeHue B mpupoje. Pusnueckue U XUMHYECKUE CBOMCTBa xkene3a. OKCHUIBI,
ruapokcubl ¥ coiu xxenesa (1) u xenesa (I1), ux cocras, cBOHCTBA U MTOTyYCHUE.

Xumuueckuii IKCnepumenm:.

O3HAKOMJICHHE C O0pa3laMi METaUIOB W CIUIABOB, UX (PU3NYECKUMH CBOWCTBAMHU, M3Yy4CHUE
pe3yabTaTOB KOPPO3WU METAIOB (BO3MOXHO HCIIOJIb30BAaHUE BHICOMATEPUAIIOB), OCOOECHHOCTEH
B3aMIMOJICHCTBUS OKCHJA KalbI[Usl U HATPHUsS ¢ BOJOH (BO3MOXKHO HCIIOJIb30BAaHHE BHUICOMATEPUAIIOB),
WCCIIC/IOBAaHUE CBOMCTB KECTKOM BOJBI, MpoOIlECCa TOPECHHUs IKele3a B KHUCIOpoJe (BO3MOXKHO
WCIOJIb30BaHNE BHICOMATEPHAIIOB), PU3HAKOB MPOTECKAHMS KAYCCTBCHHBIX PEaKIUii Ha HOHBI: MarHus,
KaJIbIIMS, JTFOMUHUSA, IMHKa, skene3a (II) u sxenesa (I11), meau (II), HaOroaeHUE M OMMMCAHUE TIPOLIECCOB
OKpalllMBaHUsl IUIAMEHH HWOHAMH HATpWsl, Kajausd W Kajdblusd (BO3MOXKHO HCIIOJIb30BAHHE
BUJICOMATEPHAJIOB), HCCIIEIOBAaHUE aM(OTEPHBIX CBOWCTB T'MAPOKCHIA ATIOMUHUS M THIPOKCUIA [TUHKA,
pelIeHre YKCIIEPUMEHTATBHBIX 33124 TI0 TeMe «BakHeH e MeTaTbl U UX COCTUHCHUSD).

XuMus H OKpy:KamoLmas cpeaa

Bemecta u Marepuabsl B IOBCEJHEBHOM JKU3HU YEJIOBEKA. be3omacHoe UCII0JIb30BaHUE BEILIECTB
U XUMHUYECKUX peakuuii B ObITy. [lepBast momols npu XUMHUYECKHUX 0KOTax U OTPABICHMSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYXaromend cpenabl (mpenenbHas JOMyCTUMAas KOHIIEHTPAIIHS
Beiects, nanee — [1JIK). Ponb xumuu B penieHnu 3K0JI0THYECKUX MPOOIeM.

Xumuueckuii 3xcnepumenm:
n3ydeHne o0pasIoB MaTepuasoB (CTEKIJIO, CIUIABbl METAJIJIOB, MIOJTUMEPHBIE MaTEPUAIbI).
Meoscnpeomemnwie ceasu

Peanuzanus MeXnpeIMeTHBIX CBA3€H NMpH U3y4YEHHWU XUMHUHU B 9 Kiacce OCYyLIECTBISIETCS depes
UCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSITHM, TaK U TOHSITHH, SIBISIOIIUXCS
CUCTEMHBIMU JJI OTACIIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOmre ecTecTBeHHO-HAYYHbIE TOHSTHS: HAayYHBIH (akT, TUIOTE3a, 3aKOH, TEOpHs, aHAIIU3,
CUHTE3, KiacCUu(UKaIus, MePpUOJNIHOCTh, HAOIIOJEHNE, IKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHHE,
MO/JIETIb, SIBJICHUE, TAPHUKOBBIN (D PEKT, TEXHOTIOT S, MaTePHAIIBI.

dusuka: MaTepus, aToM, dJIEKTPOH, IIPOTOH, HEUTPOH, UOH, HYKJIMJI, U30TOIIbI, PaIMOAKTUBHOCTD,
MOJIEKYJa, JJIEKTPUYECKUH 3aps]l, NPOBOJHUKU, TMOIYINPOBOAHUKHU, TUAIEKTPUKU, (OTOIIEMEHT,
BEIIECTBO, TeJO, O0O0BEM, arperaTHoe COCTOSHHE BEIIeCcTBa, TIa3, pacTBOp, pPAaCTBOPUMOCTD,
KpUCTAJITIMYECKasi pemérka, CIiaBbl, (U3UYECKHE BEIWYHMHBI, €IWHHUIBI H3MEpPEHHUs, KOCMHYECKOe
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, COMHIIE.

buonorusi:  ¢dorocunTes, npixaHue, Ouocdepa, >KOCHCTEMa, MHHEpaJbHBIE YIOOpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.



I'eorpadus: armocdepa, ruapocdepa, MUHEpandbl, TOPHBIE TOPOJbI, TMOJE3HBIE HCKOIAeMbIe,
TOILJIMBO, BOJAHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE Ppe3yibTaThl OCBOCHUS IIPOrpaMMbl OCHOBHOT'O 06]1.[61"0 06pa3OBaHI/I$I JOCTUT'AaKOTCA B
Xo0ae 06y‘leHI/IH XUMHHU B CJIHUHCTBC y‘IC6HOI7I A BOCITMTATCIBLHOMN ACATCIBHOCTH B COOTBCTCTBHH C
TpaaAuIIMOHHBIMU pOCCHﬁCKHMH COOUOKYJIbTYPHBIMU W  AYXOBHO-HPABCTBCHHBIMHU ILECHHOCTSIMH,
INPpUHATBIMHA B 06H_[6CTB6 InpaBUjIaMUd MW HOpMaMH IIOBCIACHHA U CHOCO6CTBYIOT nponoeccam
CaMOIIO3HAaHUs, CaMOPa3BUTUA U COLlMAJIM3allun 06y‘-IaIOHII/IXC$I.

JImgHOCTHEIC PE3YyIbTAaTbl OTPAXKAKOT I'OTOBHOCTH o6yqa}01111/1xcsl PYKOBOJACTBOBATLCS CHCTEMOH
IIO3UTHUBHBIX ICHHOCTHBIX OpI/ICHTaI_[I/Iﬁ " paClIUpPCHUC OIIbITa ACATCIbHOCTH Ha eé OCHOBC, B TOM 4YHCJIC
B 4acCTu:

1) naTpHOTHYECKOTO BOCTIUTAHMUSIL:

LIEHHOCTHOTO OTHOIIEHHWS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H HAy4YHOMY
HaCJIEIUIO, TOHUMAaHMsI 3HaYeHHs] XMMUYECKON HayKH B KU3HU COBPEMEHHOI'O 00IECTBa, CIOCOOHOCTH
BJIAJIeTh JIOCTOBEpHOW HH(pOpMaIMed O TMepeloBbIX JOCTHKEHHAX M OTKPBITHSX MHPOBOW U
OTE€YECTBEHHON XMMUHU, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMSA:

MIPEJICTABICHHS O COIIMAIbHBIX HOpMax M MpaBWJIaX MEXJIMYHOCTHBIX OTHOIIEHUN B KOJUIEKTHBE,
KOMMYHUKAaTUBHOM KOMIIETEHTHOCTHM B  OOIIECTBEHHO IOJIE3HOHM, YydeOHOMCCIeI0BaTelbCKOH,
TBOPUYECKON M IPYrUX BUAAX AEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOM JEATEIbHOCTH
IpU BBHIIOJHEHUN YYEOHBIX, IMO3HABATEJIbHBIX 33734, BBITOJHEHMM XUMHUECKUX HKCIIEPHUMEHTOB,
CO3/IaHUU Y4EOHBIX MPOEKTOB, CTPEMJIEHHS K B3aMMOIMOHMMAHUIO M B3aMMOIOMOIIN B IPOLECCE ITON
y4eOHOM JeATeNbHOCTH, TOTOBHOCTH OLIEHHBATh CBOE IOBEIEHUE U TOCTYNKH CBOMX TOBapuIleH ¢
MO3UIMN HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJEICTBUN OCTYIKOB;

3) IEeHHOCTH HAYYHOTI'O TIO3HAHUSI:

MHPOBO33PEHUECKHUE MPEACTABIEHUS O BEUIECTBE U XMMHUYECKOM PEaKLMU, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABJISIIOIINE OCHOBY JIJISI TOHUMAaHUS CYIIHOCTHA HAyYHOU
KapTUHBI MHpPA, TPEJICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3aUMOCBSI3AX
YyeJoBeKa C MPUPOIHOU CPEIoi, O pOJIY XMMHUH B TO3HAHUM ITUX 3aKOHOMEPHOCTEN;

M03HABATEIbHbIE MOTUBBI, HAIIPABJIEHHBIE HA TIOJy4YE€HUE HOBBIX 3HAHUN IO XMMHUH, HEOOXOIUMBbIE
Uis  OOBsICHEHHsI HaOI0JaeMbIX MPOLECCOB M SBJIEHUI, MO3HABATENbHOW, HHPOPMAIIMOHHOW U
YUTATEIBCKON KYIbTYphl, B TOM YHCJIC€ HABBIKOB CAMOCTOSTEIHLHON palbOTHl C y4eOHBIMU TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMHU CPEICTBAMHU HHPOPMAIIMOHHBIX TEXHOJIOTUH;



WHTEpeC K OOYYCHHI0O M TIO3HAHHWIO, JIFOOO3HATENBHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caMo00pa30BaHUIO, MPOCKTHOW M WCCIEAOBATEIbCKOW JACSITETLHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPaBJIICHHOCTH U YPOBHS O0YUYCHHS B ajbHCHIIIEM;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTHU >KU3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3/I0POBbIO, YCTAHOBKHM Ha
3JI0pOBBIM 00pa3 *KU3HU, OCO3HAHUE IOCIEICTBUN M HENPHUSATHE BPEAHBIX IPUBBIYEK (YHOTpeOICHUS
QJIKOTOJIsI, HAPKOTHKOB, KYPEHHS), HEOOXOJAMMOCTH COONIOJNCHUS TMpaBWI OC30MACHOCTH TMIPH
oOpallleHuU C XUMUYECKIMH BEILIECTBAMU B OBITY U PEeaTbHOM KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS

MHTEpEC K MPaKTUYECKOMY U3YUEHUIO podeccuil U Tpyna pa3IuuyHOro pojia, yBaKeHUE K TPYAY U
pe3yJsibTaTaM TPYAOBOM JEATEIBHOCTH, B TOM YHMCIIE Ha OCHOBE IPUMEHEHUS NPEIMETHBIX 3HAHUU I10
XMMHHW, OCO3HAHHBIA BHIOOp MHIMBUAYAJIBHOW TPACKTOPHH MPOMOIDKEHHUS O0pa3oBaHHUA C YUETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMMHH, OOILECTBEHHBIX WHTEPECOB M IMOTPEOHOCTEH,
yCIIeMHON TMpO(eCcCHOHANIBHOW JEeSTeIbHOCTH W Pa3BUTUS HEOOXOTUMBIX YMEHHUH, TOTOBHOCTH
allanTHPOBATHCS B MPO(ecCHOHAIBHOM cpene;

6) 9KOJIOrHYECKOT0 BOCIIUTAHHUSI:

SKOJIOTHYCCKH uenecoo6pa3Hoe OTHOILICHHC K MPUPOAC KAaK UCTOYHUKY KU3HU Ha 3eMJ'Ie, OCHOBC
eé CymCCTBOBaHMA, MOHUMAHUC LCHHOCTU 3A0POBOI0 U 0e3011acHOTO 06pa3a KHN3HH, OTBETCTBCHHOC
OTHOIICHHUE K CO6CTB€HHOMy (1)I/I3I/I‘-ICCKOMy U TICUXHUYCCKOMY 3I0pPOBBIHO, OCO3HAHUC ICHHOCTU
CO6J'IIO)I€HI/I$I IpaBuJI 0e30macHoro MOBCACHUA IIPpU pa60Te C BCIICCTBAMH, a TAKKEC B CUTYyallHiIX,
YIrpoKaromux 310pOBbIO U KU3HU J'IIO)ICI\/'I;

CIIOCOOHOCTH TPHUMEHSATH 3HAHUS, MOJMydyaeMble NMPU W3YYCHHHM XHWMUH, IS peIIeHHs 3ajad,
CBSI3aHHBIX C OKPYKAIOILIEHW NMPUPOAHON CPENOM, JJIs NMOBBIIMICHUS YPOBHS JKOJOTHYECKON KYJIbTYPBI,
OCO3HaHUs TJ00aTBPHOTO XapakTepa HJKOJOTMUECKHX MpPOOJeM M TyTed WX PEHICHHUS IOCPEICTBOM
METOJIOB XMMHH, JKOJIOIMYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBATHCS MM B I103HABATENIBHOM,
KOMMYHUKATUBHOM U COIIMAJIbHOM MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMETHBIX pe3yAbTaTOB BBUICISAIOT 3HAYMMble s (OpPMUPOBAHUS
MHUPOBO33pEHUS O0IIeHAayYHbIE TOHATHUS (3aKOH, TEOPUS, IPUHIIMII, THUIIOTE3a, (PaKT, CUCTeMa, MPOoLeCe,
SKCIIEPUMEHT U JIPYroe.), KOTOpbI€ HCIOJIb3YIOTCSI B €CTECTBEHHO-HAyUHBIX Y4YeOHBIX MpeaMeTax M
MO3BOJISIOT HA OCHOBE 3HAHUHN U3 ATUX MPeIMETOB (POPMHUPOBATH MPEICTABICHHUE O IIETOCTHONW HAyYHOM
KapTUHE MHpa, M YHUBEpCalibHble YydeOHble JeiCTBUS (TIO3HaBaTElIbHbIE, KOMMYHUKATHBHBIE,
pEryJIsSTHBHBIE), KOTOpble 00ecneunBaloT (OPMHPOBAHHE TOTOBHOCTH K CAMOCTOSTEIBHOMY
TUTAHUPOBAHUIO M OCYLIECTBICHUIO YU€OHOM NESTEIbHOCTH.



ITo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIe 1elCTBHS
Ba3oBble Jjornueckue aeicTBus:

YMCHUA HCIIOJIb30BATb HpI/IéMBI JIOTUYCCKOI'0 MBIINIJICHUSA IIPpU OCBOCHHUH 3HAHUM: PaCKpPbIBATb
CMBIC]T XMMHYSCKHX ITOHSTHH (BBII[CJ'IHTB HUX XapaKTCPHBIC IMPHU3HAKH, YCTaHaBJIMBATh B3aMMOCBA3bL C
ApyrumMu HOHSITI/ISIMI/I), HUCIIOJIB30BaTh IIOHATUA A 00BSICHEHUS OTACIBbHBIX (baKTOB n SIBJIGHI/If/’I,
BBI6I/IpaTB OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/I(bI/IKaLII/II/I XUMHUYCCKUX BCUICCTB U XUMHNYCCKHX pCaKHHﬁ,
YCTaHaBJIMBATh MPUYUHHO-CIICACTBCHHBIC CBA3HW MCIKIAY 00BbeKTaMU HU3Yy4YCHUSA, CTPOUTH JIOTHYCCKUC
pacCyxKacHusd (I/IH,HYKTI/IBHBIG, ACAYKTUBHBIC, I10 aHaJ'IOFI/II/I), J€J1aThb BBIBOJbI U 3aKJIIOYCHU S,

YMEHUE IPUMEHATh B IMpolecce I03HAHUSA TNOHATHS (IPEeJMETHblE U METalpeMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH, UCIONb3yeMble B XHMHH, MPeoOpa3oBHIBATh MIMPOKO
IpUMEHSIEMblE B XHUMHUHM MOJEIbHBIE IPEACTABICHUS — XUMHUYECKHH 3HaK (CHMBOJ 3JIEMEHTA),
XUMHYecKas (GopMysia M ypaBHEHHE XUMHUYECKOW PEaKIUu — MPH PEIICHUH Y4eOHO-TI03HABATEIBHBIX
3a1a4, C Y4€TOM OTUX MOJEIBHBIX INPEACTABICHUN BBIABIATE M XapaKTEPU30BaTh CYILECTBEHHBIC
MPU3HAKH U3Yy4aeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB W XMMHUYECKHX PEaKIUi, BBIABISATH OOIIHE
3aKOHOMEPHOCTH, IPUYUHHO-CICACTBEHHBIE CBA3M M IIPOTUBOPEYMS B HU3Y4YaeMbIX IIpoOLEcCax W
SIBIICHUSX.

ba3oBble ucciaenoBareibcKue AeiiCTBHS.

YMEHHE HUCIOJIb30BaTh IIOCTABJICHHBIE BOIPOCHl B KaueCTBE MHCTPYMEHTA IIO3HAHHUA, a TaKXKE B
KayecTBE OCHOBBI Ui (POPMHUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABHIBHOCTH BBICKAa3bIBAEMBIX
CYXK/ICHUH;

MpHOOpeTeHHue OMbITa MO I[UJIAHUPOBAHHWIO, OPTaHU3allMd U TPOBEICHUIO YUEHHYECKUX
SKCIIEPUMEHTOB, yMEHHME HaOJIoJaTh 3a XOJIOM IIPOLEcCca, CAMOCTOSTEIBHO MPOrHO3UPOBATH €ro
pe3ynbrat, GopmynupoBaTh O0O0OOIIEHUS W BBIBOABI IO pe3yabTaTaM MPOBEAEHHOIO OIBITA,
UCCIIEIOBaHMsI, COCTABIIATh OTUET O MPOJIeIaHHON padoTe.

Pa6ora ¢ undopmanmueii:

yYMEHHE BHIOMpATh, aHATTM3UPOBATh U UHTEPIPETUPOBATH MH(OPMAIIHIO PA3IUYHBIX BUIOB U (hopM
MpeACTaBJICHUS, MMOJTYyYaCMYIO M3 pa3HbIX MCTOYHHUKOB (Haquo-nonmepHas{ JUTEpATypa XUMHUYCCKOI'O
COJIepKaHusl, CIPaBOYHbBIE TOCOOUS, pecypchl THTepHeTa), KPUTUYECKU OIICHUBATH MPOTHBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;

yMEHHE TPHUMEHSTh Pa3IMYHbIE METOIBl M 3alpoChl MPU TIOWCKE W OTOOpe HMHpOpMAIUH W
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOIMMBIX [JIsi BBIMOJHEHUS YYE€OHBIX W TIO3HABATENBHBIX 3ajad
OMpeNe€HHOT0 THUMA, NPHOOPETeHHE OmblTa B O00JIACTM HCMOJB30BaHUS  WH(OpPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUM, OBJAJCHHE KYJIbTYpOM aKTHUBHOTO HCIIOJb30BAHUS PA3IUUYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITEILHO BHIOMPATh ONTUMAIBHYIO (hOpMY MpeacTaBieHus HHGOPMAIUU 1
WUTIOCTPUPOBATh pellaeMble 3a7aud HECIOXHBIMH CXEMaMH, IuarpaMMamu, JIpyruMHu QGopMamu
rpauKy ¥ UX KOMOMHAITUSIMU,

YMEHHE HCIOJb30BaTh M AaHAIU3UPOBATh B IIpolecce Y4eOHOM M MCCIIEeN0BATENIbCKON
NESITeNbHOCTH MH(GOPMALMIO O BIMSHUU MPOMBIIIJIEHHOCTH, CEIBCKOTO XO3sIMCTBAa M TpaHCIOpTa Ha
COCTOSIHHE OKPY’KAIOLICH IIPUPOIHON CPEMBI.



KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

YMEHHs 3a7aBaTh BOIPOCHI (B XO0Je Auaiora u (Wiu) AUCKYCCHH) IO CYIIECTBY OOCYXIaeMoii
TeMbI, (DOPMYITHPOBATH CBOU MPETIOKEHHUS OTHOCUTEIHLHO BBITIOTHEHHSI MPE/IOKEHHOM 3a/1a4H;

YMCHHA MPCACTABJIATL IOJYUYCHHBIC PC3YJIbTAThI MO3HaBaTEeIbHOU ACATCIIbBHOCTH B YCTHBIX WU
IMHUCbMCHHBIX TCKCTAX; ACJIATh NPC3CHTALUIO PC3YJIbTATOB BBIIIOJIHCHUSA XUMHUYCCKOI'O 3KCIICPUMCHTA
(;1aboparopHOro oOImbBITa, J1TAOOPATOPHOH pPAaOOTHI MO MCCIIEAOBAHUIO CBOWCTB BEIIECTB, y4eOHOTO
IIPOEKTA);

yMEHHUS Y4eOHOrO COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW TIO3HABAaTEIbHOU W
MCCIIEJOBATEIbCKON JEATEIPHOCTH NPU PEIICHUH BO3HHMKAIOUIMX NPOOJeM Ha OCHOBE y4éra OOIIMX
MHTEPECOB M COIJIACOBAaHUS MO3MIMK (0OCYX)AeHUs, OOMEH MHEHHMSMH, «MO3TOBBIC IITYPMBI»,
KOOPJIMHAIMSI COBMECTHBIX JICHCTBHUI, ONpE/IeNeHHe KPUTEPHEB IO OLIEHKE KadecTBa BBIMOJHEHHOU
paboThI U ApyTHE).

PerJIHTI/IBHbIe YHUBEpPCAJIbHBLIC y‘-leﬁl—[l)le JeCTBUA:

YMEHHME CaMOCTOSATENBHO ONPEACHATh LEIHU JCATCIBHOCTH, IUIAHMPOBATh, OCYIIECTBIATS,
KOHTPOJIMPOBAaTh U IPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAESTEIbHOCTb, BHIOMpPATh HamOojee
3¢ deKTUBHBIE CIIOCOOBI pElIeHUs] y4eOHBIX U T03HABATEIbHbBIX 3a/1a4, CAMOCTOSTENIbHO COCTABIIATh WU
KOPPEKTUPOBATh MPEUIOKEHHBIN aJIrOPUTM JEUCTBUM MPU BBINOJHEHNN 33JJaHUI C YYETOM IOJy4YECHHUS
HOBBIX 3HAaHUH 00 MH3ydyaeMbIX OOBEKTaxX — BELIECTBAX M PEAKIMAX, OLEHMBATh COOTBETCTBHE
IIOJIyYEHHOTO pe3yJbTaTa 3asBJICHHOM IEJIM, YMEHHE HCIIOJIb30BATh U AHAIM3UPOBATh KOHTEKCTHI,
[IpeAJIaraeMbl€ B YCIOBUU 3a1aHUMN.

NPEAMETHBIE PE3YJIBTATHBI

B coctaBe npeaMeTHBIX pe3yJIbTaTOB 110 OCBOEHUIO 003aTEILHOTO COAEpKaHUs, YCTAaHOBIEHHOTO
naHHOU (enepanbHoi pabodeit mporpaMMOi, BBIJCISIFOT: OCBOSHHBIE 00yUYaIOIIUMICS HaydHbIE 3HAHMUS,
YMEHHUS W CIOCOOBI JEHCTBUH, crnenuduveckue s TpeaMeTHoW oOmact «XHuMHs», BHUJIBI
ACATCIIBHOCTH 110 MMOJYYCHHUIO HOBOT'O 3HAHUA, €TI0 UHTCPIPETALIUHU, npeo6pazoBaHmo U IPUMCHCHUIO B
Pa3IMYHBIX YU€OHBIX M HOBBIX CUTYAIUSX.

K konity oOyuenus B 8 kjacce rmpeMeTHbIC pe3yabTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTPaXaTh
c(hOpPMHUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATHIA: aTOM, MOJIEKYJIa, XUMUYECKUHN 3JIEMEHT, MPOCTOE
BEILIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOJIHAs), BAJICHTHOCTb, OTHOCUTEIbHAS
aTOMHass W MOJIEKYJISIpHAsE Macca, KOJMYECTBO BENIECTBA, MOJb, MOJSIpHAs Macca, mMaccoBas JOJIs
XUMHYECKOTO JJIEMEHTA B COCIUHEHUHU, MOJSPHBIA OOBEM, OKCHI, KHCIOTa, OCHOBaHUE, COJb,



JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKUCIECHUS, XUMHUYECKas peakuus, KIacCUpUKalMi PeaKIMi:
peaKkIMMu COCTUHEHUS, DPEAKLUUU DPA3JIOKEHHs, PEAKIUH 3aMELICHHs, peakuuu oOMeHa, 35K30- U
SHIOTEPMHUUYECKUE pPEeaKLUy, TEIUIOBOM 3(deKT peakuuu, sIpo aToMa, >JIEKTPOHHBIM CIIOH aroma,
aToMHasi opOUTaNb, paJAnyC aToMa, XUMUYECKas CBS3b, MOJIIPHAS M HEMOJSIpHas KOBAJICHTHAs CBS3b,
MOHHAs CBA3b, MOH, KATMOH, aHUOH, PaCTBOP, MAaccoBas /10Jis BELECTBA (IIPOLEHTHAs KOHLEHTpalKs) B
pacTBope;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX IOHATHM M NPHUMEHATH 3TH IOHATHUS IIPU
OIHMCAaHUU BEUIECTB U UX MIPEBPALLECHUI;

UCIOJIb30BAaTh XUMUUYECKYIO CUMBOJIUKY Il COCTAaBIEHUs (OPMYJI BEILIECTB U YPAaBHEHUH XMMUYECKUX
peaKuuii;

OIIpPENeNIATh BAJIEHTHOCTb AaTOMOB 3JEMEHTOB B OMHApPHBIX COEJUHEHUSX, CTENEHb OKUCIECHUS
SJIEMEHTOB B OMHApHBIX COEAMHEHHSX, NPUHAIJICKHOCTh BEHIECTB K ONPEIeNEHHOMY KIIACCy
coeiMHEeHU mo (opmynaaMm, BUJ XMUMUYECKOH CBs3M (KOBAJEHTHAs W HOHHAs) B HEOPTaHUYECKUX
COEIMHEHUSIX;

packpsiBaTh cMmblca llepuoguueckoro 3akona JI. M. MenneneeBa: I1eMOHCTpUPOBaTh ITOHMMAaHHE
IIEPUOIMYECKON 3aBUCUMOCTH CBOMCTB XMMMUYECKHX IEMEHTOB OT UX IoJIokeHus B [lepmoanueckoi
CUCTEME, 3aKOHOB COXPAaHEHHUs MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO
Y4EHMs, 3aKOHAa ABOTaapo;

OIKCHIBATh U XapaKTepu3oBaTh TabunuHyto popmy Ileproauueckoil cuCTeMbl XMMUYECKUX JIEMEHTOB!
pa3nauyath MOHATHUS «J1aBHas noarpynna (A-rpymnmna)» u «nobdounas noarpymnmna (b-rpynna)», Mansie u
OoubLIME TEPUO/IbI, COOTHOCUTH 0003HaUEHUs, KOTOpble UMetoTcs B Tabnuue «llepuonnyeckas cucrema
xumuueckux snemeHToB /. WM. MenneneeBa» ¢ YHUCIOBBIMM XapaKTEPUCTHKAMHU CTPOEHHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsij sA]pa, o0llee YMUCIO JIEKTPOHOB U paclpelielieHue MX IO
AJIEKTPOHHBIM CIIOSIM);

KJaccu(UIUpoBaTh XMMHUYECKHE 3JIEMEHTHI, HEOPraHWYEeCKHE BEIIEeCTBA, XUMHUECKHE peakiuu (1o
YHCIIy U COCTAaBY yYacCTBYIOIIMX B PEAaKIIMU BELIECTB, 10 TEMJIOBOMY 3D PEKTy);

XapakTepu3oBaTh (OMMCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB pPAa3IMYHBIX KJIACCOB,
MOATBEPK/asi ONMCAHWE MpPUMEpPAMU MOJEKYJISIPHBIX YypaBHEHUH COOTBETCTBYIOUIMX XHUMHUYECKHUX
peaKLuii;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAu€CTBEHHOTO COCTaBa, BO3MOXKHOCTH
IIPOTEKAHNS XMMUUYECKUX MPEBPAILEHUN B Pa3JINYHBIX YCIOBUSX;

BBIUUCIISATh OTHOCUTENBHYIO MOJEKYJISIPHYIO U MOJSIPHYIO MAacchl BEIIECTB, MAacCOBYIO JOJIO
XMMHYECKOI0 3JeMeHTa 1Mo (GopMysie CoeIMHEHHs, MacCOBYIO JOJIO BELIECTBA B pacTBOPE, MPOBOAUTH
pacuéThl [0 YpaBHEHUIO XUMUYECKOHN peaKiuy;

IIPUMEHSTh OCHOBHBIE OIEPALMHA MBICIUTEIBHON JEATENBHOCTH — aAHAJINW3 W CUHTE3, CPABHEHHE,
000011IeHNEe, CUCTEeMATU3AINI0, KJIACCU(PUKAIINIO, BBISABICHHE NMPUYUHHO-CICICTBEHHBIX CBS3EH — IS
U3Y4YEHHs] CBOMCTB BEIIECTB M XMMHMUYECKHUX PEAKUUI, €CTECTBEHHO-HAy4YHBbIE METOJAbl IO3HAHUSA —
HabJIt0/IeHne, U3MEepEeHNe, MOJICIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH );

ClIeZIoBaTh MpaBWJIaM MOJIb30BAHUS XMMUYECKOH MOCYI0H U J1abOpaTOpHBIM 00OPYJIOBAHUEM, A TaKXKe
mpaBWwiaM OOpalieHusi C BElIeCTBAMH B COOTBETCTBUM C HHCTPYKUHUSIMH IO BBIOJHEHUIO
71a00paTOPHBIX XUMUYECKHUX OMBITOB IO MOJTYYEHUIO U COOMPAHUIO ra3000pa3HbIX BeleCcTB (BOJOpOIa
U KHCJOpOJa), MPUTOTOBJIEHUIO PACTBOPOB C OMNPEIENEHHON MaccoBOM JoJiell pPAacTBOPEHHOTO
BELIECTBA, [UIAHUPOBAaTh U INPOBOJUTh XMMHUUYECKHE HKCIEPUMEHTHI IO PACIO3HABaHUIO PAacTBOPOB
I1eJI04Yel U KUCIIOT C TIOMOIIbIO MHJUKATOPOB (JakMyc, (heHonpTanenH, METUIIOPAHK U IPYTHUE).

K koniy oOydeHust B 9 kiacce npeiMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JTOJDKHBI OTPAKATh
c(hOpPMHUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUMN:



PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX TMOHSATUN: XMMHUYECKUN 3JEMEHT, aTOM, MOJIEKYja, HOH,
KAaTHOH, AaHHUOH, IPOCTOE BEILECTBO, CJIOKHOE BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTD,
CTENEHb OKUCJICHMS, XUMHYECKas peaklus, XMUMHUYECKas CBs3b, TEIJIOBOM A(P(PEKT peakiuu, MOJb,
MOJISIPHBI  00BEM, pAacTBOp, DJICKTPOJIUTHI, HEIJICKTPOIUTHI, DICKTPOIUTHUECKAS IAMCCOLMAIMS,
peakiuu HOHHOrO oOMeHa, KaTajau3aTop, XMMHYECKOe paBHOBECHE, OOpaTUMble W HEOOpaTUMbIe
peaxkiuy, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCIEHHUE U
BOCCTAHOBJICHHE, aJUIOTPONHUs, aM(pOTEPHOCTh, XHUMHYECKas CBs3b (KOBaJECHTHAas, MOHHa,
METaJIJINYECKasi), KpUCTalsInyecKass peléTka, KOppo3us METalloB, CIUIaBbI, CKOPOCTb XUMHYECKOMN
peakuuu, npeaensHo nomyctumas konuentpanus [1JIK BemecTBa;

WJUTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHMUYECKUX IOHATUA W TPUMEHSATH ATH MOHSITHS TMpU
OIMCAaHUU BEIIECTB U UX MPEBPAILLCHUI;

MCIOJIb30BATh XUMHYECKYIO CUMBOJIUKY JIsi COCTAaBICHUs (POPMYJI BEIIECTB U YPaBHEHUH XUMUYECKUX
peaKIuii;

OIIpEEIATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B COCIUMHEHUSX PA3JIMYHOIO
cocTaBa, MPHUHAAJIEKHOCTh BEHIECTB K OMpeNeiIEHHOMY KJaccy COeAMHEHUH Mo (opmynaMm, BHJ
XMMHUYECKON CBSI3M (KOBAJEHTHAs, MOHHAs, METAJJIMYECKas) B HEOPraHUYECKUX COEIMHEHUSX, 3apsl
MOHA 10 XUMUYECKOH Popmyrie, XxapaKTep Cpelbl B BOJHBIX PacTBOpax HEOPraHUYECKUX COEIMHEHUH,
THUI KPUCTAJUTMUECKOHN pelIETKH KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMmbich [lepuonnueckoro 3akona J[. M. MenzaeneeBa u 1eMOHCTPUPOBATH €r0 MOHUMAHUE:
OIMCHIBATh U XapaKTepu30BaTh TabIMuHyt0 Gpopmy lleproanueckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB:
pa3nuyath MOHATHS «rJ1aBHas nmoarpynna (A-rpymnmna)» u «nobdounas noarpymnmna (b-rpynna)», Mansie u
OoybIIMEe TEPUONbl, COOTHOCHTH OOO3HAYCHHs, KOTOPbIE HMEIOTCS B IEPUOAMYECKOW Tabnmie, ¢
YHCIOBBIMUA XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XHMHUYECKHUX JJIEMEHTOB (COCTaB W 3apsij sjpa,
o0Iee YHUCIIO DJIGKTPOHOB M paCHpelelIeHHe WX IO DJICKTPOHHBIM CJIOSM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHMH CBOMCTB 2JIEMEHTOB U UX COEIMHEHUH B MpEAEIax MaJbIX NEPUOAOB U
TJIaBHBIX MOATPYII € YUETOM CTPOEHHUS UX aTOMOB;

KJaccu(UIUPOBaTh XMMHUYECKHE SJIEMEHTHI, HEOPraHWYEeCKHE BEIIECTBA, XUMHUECKHE peakiuu (1o
YHCIy U COCTaBY YYacCTBYIOIIMX B PEAKIMH BEILIECTB, M0 TEIUIOBOMY 3P (DEKTY, 10 U3BMEHEHUIO CTENeHeH
OKHCJICHUSI XUMHUYECKUX JIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBAThH) OOIIME M CHEU(UUECKHE XUMHUYECKHUE CBOMCTBA MPOCTHIX M CIIOMKHBIX
BEUIECTB, TMOATBEpPXAas ONUCAHUE TPUMEpPaMH  MOJEKYISPHBIX M  HMOHHBIX  ypaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuii;

COCTaBJIATh YPABHEHMS JJIEKTPOJMTUYECKOM TUCCOLMALMU KHUCJIOT, LIEJIOYEed W COJIEH, TOJHBIE U
COKpalI€HHbIE YypaBHEHHUs peakUui HOHHOTO OOMEHa, YpaBHEHMsI pEaKlMi, IOATBEPKIAI0IIUX
CYLIECTBOBAHME F€HETUUYECKOM CBSI3U MEXK]y BEILIECTBAMH PA3JIMYHbBIX KJIACCOB;

pPacKpbiBaTh CYLIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IOCPEICTBOM COCTAaBJICHUS
AJIEKTPOHHOTO OajaHca 3TUX PEaKIIM;

MIPOrHO3UPOBATh CBOWMCTBAa BEUIECTB B 3aBUCHMOCTH OT MX CTPOEHHS, BO3MOXHOCTH MPOTEKaHUS
XUMHYECKHUX TPEBPAIICHUN B PA3IMUHBIX YCIOBUSIX;

BBIUUCIISATh OTHOCUTENBHYIO MOJEKYJISIPHYIO U MOJSPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIIO
XMUMHYECKOT0 3JeMEHTa 1Mo (popMysie COeIMHEHHs, MacCOBYIO JOJIO BELIECTBA B pacTBOPE, MPOBOIAUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKOM peakiuy;

co0oIaTh MpaBUIIa MOJB30BAHUS XUMHUYECKON MOCYZ0i 1 J1ab0paTOPHBIM O00OPYIOBAHUEM, a TAKKE
IpaBujIa OOpaIleHus ¢ BEIIeCTBAMU B COOTBETCTBUM C MHCTPYKIUSAMH IO BBITIOJIHEHUIO TAOOPAaTOPHBIX
XUMHUYECKUX OIBITOB IO MOJYyYEHHUIO U COOMpaHMIO Ta3000pa3HbIX BELIECTB (aAMMHaKa M YIJIEKHCIIOTO
rasa);

MIPOBOAMTH PEAKIMH, MOATBEP)KIAIOIINE KAYeCTBEHHBIM COCTaB pa3jiMYHbIX BELIECTB: PAaclO3HABATh
OTBITHBIM MYyTEM XJIOpUI-, OpOMHI-, HOOUA-, KapOoHAT-, GocdaT-, CHIUKAT-, CylIb(ar-, THAPOKCU-
WOHBI, KaTUOHBI aMMOHHUS W HOHBI M3YYEHHBIX METAJJIOB, MPHCYTCTBYIOIIME B BOJHBIX PacTBOpPax
HEOpPraHUUYECKUX BEILECTB;

MPUMEHSTh OCHOBHBIE OINEPALMU MBICIUTEIBHON NEATENbHOCTH — aHaJU3 U CUHTE3, CPaBHEHHUE,
000011IeHrEe, CUCTEMATH3aIIMIO, BbISIBICHUE TPUYMHHO-CIICACTBEHHBIX CBSA3EH — Ul U3YyYCHHsI CBOMCTB



BCIIECTB MU XHUMHUYCCKUX peaKuHﬁ,

CCTCCTBCHHO-HAYYHbBIC MCTOIbI

IIO3HAHUA

U3MEpPEHUE, MOCIMPOBAHNE, SKCIIEPUMEHT (pEaJIbHbIN U MBICIICHHBIH).

TEMATHUYECKOE IINTAHUPOBAHUE

HaOJII0JICHHE,

8 KUIIACC
Ne || HammeHoBaHUE pa3nenos u | KonmuectBo yacor DnekTpoHHbIe (MUPPOBHIC)
n/m TEM MPOrPaMMBbI Beero KOHTpObHbIE TIpaKTHYeCKHE paGOTHI 00pa30BaTeIbHBIC PECYPCHI
L] paboTsl
Pa3nen 1. IlepBoHayabHBIE XHMUYECKHE TOHATHSI |
1.1 || Xumust — BakHast 00J1aCTh 5 2 Bbubnnorexa [JOK
€CTECTBO3HAHUS U https://m.edsoo.ru/7f41837
MIPaKTUIECKON c
| ||mesTenbHOCTH YenoBeka
1.2 ||BerecTBa 1 XMMHYECKHE 15 1 bubanoreka [JOK
peakiuu https://m.edsoo.ru/7f41837
L C
|I/IToro 10 pasfery || 20 || |
|P2321e.11 2. BaxkHeiiliue npecTaBuTeIM HEOPraHUYeCKUX BElleCTB |
2.1 ||Bo3myx. Kuciopon. 6 bubaroreka [JOK
TTonsatue 006 oxcumgax https://m.edsoo.ru/7f41837
C
2.2] Bognopoa.Ilonstue o 8 1 bubaunorexa [JOK
KHCJIOTaX M COJIIX https://m.edsoo.ru/7f41837
C
23] Bopa. Pactopsl. IlonsTue 5 1 1 bubnmorexa IIOK
00 OCHOBaHHSIX https://m.edsoo.ru/7f41837
L C
2.4 ||OcHOBHBIE KiTacChl 11 1 1 bubarorexa [JOK
HEOPraHUYECKUX https://m.edsoo.ru/7f41837
L COEIMHEHUN c
|I/ITor0 10 pa3feny || 30 ||

Pa3nea 3. Ilepuoguyeckuii 3akoH u [lepnoauyeckas cucrema xumuieckux 3ja1emeHToB JI. . MennesieeBa. (
cBA3b. OKUCINTEIBHO-BOCCTAHOBHUTEIbHBIC PEAKIMHT

/o

TEM IIPOTrpaMMBbI

3.1 [lepuonnueckuii 3aKoH 1 7 bu6mmoreka [JOK
[Meproanveckas cucrema https://m.edsoo0.ru/7f41837c
XUMHYECKHUX deMeHTOB JI. .

| |[MenneneeBa. CtpoeHune aroma

3.2|[XumMuueckasi CBA3b. 8 1 bu6mmoreka [ITOK
OxucauTensHo- https://m.edsoo.ru/7f41837c

| ||BOCCTaHOBHUTENBHBIE PEAKIIMH

Hroro no paszneny 15 bubnuorexa [IOK

https://m.edsoo0.ru/7f41837c

PesepBHOE BpeMms 3 bubmmoreka [JOK

https://m.edsoo.ru/7f41837c

OBILIEE KOJIMYECTBO 68 4 5

YACOB I10 ITPOI'PAMME

9 KUIACC

Ne || HamumeHoBaHue pa3aenos u KomnuecTBo yacos ‘ DnekTpoHHbIe (IU(POBEIE)

Bcero

KonTposibHbIe
paboThI

[IpakTrueckue
paboThI

o0pa3oBaTeNbHbIC PECYPChHI
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Ne ||[HanmeHoBaHME pa3aeinoB U KonuuecTBo yacos DOnekTpoHHbIE (ITUPPOBEIC)
n/m TEM MPOTPaAMMBbI Beero  |[Kontponbhsre|[[paktiueckue 00pa3zoBaTeNbHbIC PECYPChI
paboThI paboThl
Pa3znen 1. BeniecTBO U XUMHUYECKHE PeaKIIUU
1.1|[[ToBTOpenue u yriyonenue 5 1 bubmmoreka [IOK
3HAaHUI OCHOBHBIX https://m.edsoo.ru/7f41a636
pa3zienoB Kypca 8 kinacca
1.2{|OcHoBHBIE 4 bubnuoreka [IOK
3aKOHOMEPHOCTH https://m.edsoo.ru/7f41a636
XUMHYECKUX PEAKIUI
1.3||DnekrponuTudeckast 8 1 1 bubnmoreka [JOK
nucconyanus. XuMHYECKUe https://m.edsoo.ru/7f41a636
pEeaKIuy B PacTBOPax
‘I/ITOFO 0 pasaeny H 17 H
‘Pamen 2. HemeTaJu1bl M X COEIMHEHUS
2.1||O0mas xapakTepucTuKa 4 1 bubnnoreka [JOK
XUMHAYECKHX 3JICMCHTOB https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. I'anorenst
2.2||0O6mas xapaKTepucTuKa 6 bubnmnorexka HOK
XUMHYECKHX 3JIEMECHTOB https://m.edsoo.ru/7f41a636
VIA-rpynnel. Cepa u eé
COETMHEHUS
2.3||O6mas xapakTepucTuKa 7 1 bubnuoreka [JOK
XUMHUYECKHX 3JICMEHTOB https://m.edsoo.ru/7f41a636
VA-rpynmnsl. A3ot, pochop
U UX COCTMHCHUS
2.4|/O0mas xapaKTeprcTuKa 8 1 2 bubnmnorexka [HOK
XUMHUYECKHUX IJIEMEHTOB https://m.edsoo.ru/7f41a636
[VA-rpynnel. Yraepon u
KpPEMHUH U UX COSIMHEHUS
‘I/ITOFO 10 pasfeny H 25 H
‘Pa311e.11 3. Mera/uibl M HX COeIHHEHHUS
3.1{|061mume cBoiicTBa METAIIOB 4 bubmuoreka [JOK
https://m.edsoo.ru/7f41a636
3.2||BaxkHelinire MeTauIbl U UX 16 1 2 but6mmorekxa [IOK
COEIMHEHUS https://m.edsoo.ru/7f41a636
‘I/IToro 10 pa3feiny H 20 H
‘Pauen 4. XuMus M OKpyKauas cpeaa
4.1|BemiectBa 1 MaTepuaibl B 3 bu6nuoreka [IOK
YKM3HH YeITOBEKa https://m.edsoo.ru/7f41a636
‘I/IToro 0 pa3feiny H 3 H
PeszepBHoe Bpemst 3 bubnmoreka [JOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO 68 4 7
YACOB I10 [TPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JUISA YYEHUKA

8 KJIACC

Xumus. 8 kinacce/I"'abpuensu O.C., Octpoymos WN.I'., CnaakoB C.A., AKIIHOHEPHOE 00IIECTBO
«M3narenbcTBO «IIpocBemienney;

Xumus 8 kmace. Xumus 8 knacc: yueonuk / O. C. ['abpuensa. — 8-e u3z. npepad. — M. : lpoda, — 2023
r. 287 c.[1] c.: mi. - (Poccuiickuii yueOHUK).

ISBN 978-5-358-21272-5

9 KJIACC

Xumus. 9 kimacce/I"abpuensa O.C., Octpoymos WN.I'., Cnaakos C.A., AKIIHOHEPHOE 00IIECTBO
«MznatensctBo «IIpocBermeHue»;

Xumus 9 kmace: yaeonuk / O. C. I'abpuensa. — 7-¢ uza. npepad. — M. : Ipoda — 2023 r. 319, [1] c. un.
(Poccuiickuii yueOHHK)

ISBN 978-5-358-21507-8

METOINYECKHUE MATEPHUAJIBI JI51 YUUTEJIA

8 KJIACC

1. B momoup mkoasHOMY yuuTtento. M. 0. I'opkoBenko «Iloypounsie pazpaboTKu O XUMHH K
yuebnukam: O. C. I'abpuensna; H. . Conuna, M. I1. Canuna; I'. E. Pymsutuca, ®. I'. ®enpamana» 9
kaacc. «Bako», Mocksa 2005 T.

2. B nomouts abutypuenty. O. C. I'abpuensn, U. I'. OctpoymoB «Xumusi». [Tocobue A MKOIbHUKOB
CTapuIMX KjaccoB U nocrynatromux B BY3s1. J[poda, Mocksa 2005 r.

3. B momomuis abutypuenty. P. A. Jluaun, B. A. Monouxo, JI. JI. AunpeeBa «Xumus». s
IIKOJILHUKOB CTapIIuX KiaccoB U nocrynatouux B BY3s1. Teopetnueckue ocHoBbl. Borpockl. 3agaun.
Tectsl. Iloa penakuueit npodeccopa P. A. Jluguna 3 — e uzganue, uctpasieHHoe. [poda, Mocksa
2004 r.

4. I'abpuensn O.C. [Iporpamma kypca xumuu i 8-11 kiaaccoB 0011e00pa3oBaTeIbHbIX YUPEKAECHUH. —
M.: Ipoda;

5. Tabpuensu O.C. Xumust: 8 kacc : yueOHUK A1 0011e00pa3oBaTenbHbIX yapexaenuii. — M.: [lpoda.
6. 'a6puensu O.C. M3yuaem xumuro B 8 ki1.: ruaakTudeckue matepuaisl / O.C. 'abpuensu, T.B.
CmupHoBa. — M.: bauk munoc

7. I'abpuensu O.C., Buckoboitnukona H.II., fmykoBa A.B. HactonbHast kHura yuutens. Xumus. 8 KiI.:
MeTtoaudeckoe mocodue. — M.: Jlpoda;

8. I'abpuensu O.C., Pynos H.H., TonkynoB B.W. Xumuueckuii skcriepuMeHT B mikosie. 8 kiacc. — M.:
HApoda

9. MunucrepctBo obpazoBanusi Poccuiickoit @enepanuu. [Iporpammel 1is o01ieo6pa3oBaTenbHbIX
yupexaenuil. Xumus 8 — 11 kiaccel. -3-e u3nanue, crepeotunHoe - Mocksa; poda, 2002 r. (cTp. 26 —
37).

10. Pabouast mporpamma. Xumus. kK YMK O. C. I'abpuensiaa Jlabupunt. py. M3natensctBo "Bako" 2016
I.

11. ®enepanbHOro KOMIIOHEHTA TOCYIaPCTBEHHOTO CTaHaapTa oo1ero oopaszoanus o xuMuu (YacTob
1. OcHoBHOE 001Iee 00pa3oBaHUE) /71 OCHOBHOM 00111€00pa30BaTEIHLHOM MIKOJIBI B COOTBETCTBHH C
CYIIECTBYIONIEH KOHIENIUEH XUMHUUECKOTro 00pa30BaHusl.

12. Xumus: 8 kmacc: KOHTPOJIbHBIE U TPpoBepoUHbIe paboThl K yueOHuKyY O.C. ['abpuensna «Xumus. 8



kiace» / O.C. I'abpuensn, [1.H. Bepeskun, A.A. Ymakosa u ap. — M. : JIpoda;

13. Xumus 8 knace. Xumus 8 kinacc: yuebnnk / O. C. ['abpuensn. — 8-e uzn. npepad. — M. : [Ipoda, —
2019 1. 287 c. [1] c. : un. - (Poccuiickuii y4eOHHK).

ISBN 978-5-358-21272-5

14. Xumust B Tabnunax 8 — 11 kmaccel. CnpaBounoe mocodue. ABrop — coctaButenb A. E. Haconora 10
— e u3anue, crepeorumntoe. Jpoda, Mocksa 2007 t.

9 KJIACC

1. B nmomomrs mkonpHOMY yuutento. M. FO. I'opkoenko «IloypouHbie pa3pabOTKH 110 XUMHH K
yaeonukam: O. C. 'abpuensina; H. M. Connna, M. I1. Canuna; I'. E. Pym3utuca, ©. I'. ®enpamana» 9
knacc. «Bako», Mocksa 2005 T.

2. B momomrs aburypuenty. O. C. 'abpuensia, U. I'. OctpoymoB «Xumus». [TocoOue st IIKOJIEHUKOB
cTapuInx kjiacco u nocrynarommx B BY3s1. J[poda, Mocksa 2005 r.

3. B momomnis abutypuenty. P. A. Jlunun, B. A. Moinouko, JI. JI. AunpeeBa «Xumusi». J{ns
IIKOJIBHUKOB CTAapIIMX KJaccoB M nocrynarmoummx B BY3e1. Teopernueckue ocHoBbl. Borpocs!. 3agaumn.
Tectr1. [Tox pemakmueii mpodeccopa P. A. JInguna 3 — e uznanue, ucnpasienHoe. Jpoda, Mocksa
2004 r.

4. I'abpuensn O.C. [Iporpamma kypca xumun it 8-11 kaaccoB 001me00pa3oBaTeIbHBIX YUPEKIACHUH. —
M.: Ipoda;

5. Xumus 9 knacc: yuebnuk / O. C. 'abpuensH. — 7-e uz. npepad. — M. : Ipocda —2019 . 319, [1] c.
wi. (Poccuiickuii yueOHUK)

ISBN 978-5-358-21507-8

6. 'a6puensu O.C. M3yuyaem xumuto B 9 ki.: quaaktuueckue matepuansl / O.C. I'abpuensn, T.B.
CmupHoBa. — M.: bauk mtoc

7. I'abpuensn O.C., BuckoOoiinukosa H.I1., SlmykoBa A.B. HacronpHas kHura yuurens. Xumus. 9 Ki.:
Meroanueckoe nocodue. — M.: Jlpoda;

8. I'abpuensn O.C., Pynos H.H., Tonkynos B.W. Xumndeckuii 5kcriepuMeHT B 1kose. 9 kinacc. — M.
Hpoca

9. MunuctepctBo obpazoBanust Poccuiickoit @enepanuu. [Iporpammel 111 06111€00pazoBaTeIbHbIX
yapexaenuii. Xumus 8 — 11 kmaccsl. -3-¢ u3panue, crepeoturtnoe - Mocksa; Jlpoda, 2002 r. (ctp. 26 —
37).

10. Pabouast mporpamma. Xumus k YMK O. C. I'abpuensna Jlabupunr. py. M3garensctBo "Bako" 2016
T.

11. denepanbHOro KOMIIOHEHTA FOCYAAPCTBEHHOTO CTaHAapTa o01iero oopazoBanus no xumuu (Yacte
1. OcHoBHOE 00111ee 00pazoBaHKe) JIIsl OCHOBHOU 00111€00pa30BaTeIbHOMN MIKOJIBI B COOTBETCTBUU C
CYIIECTBYIOIIEH KOHIICTIINEH XUMHUECKOTO 00pa30BaHus.

12. Xumus: 9 kiacc: KOHTpOJIbHbIE U poBepoyHble paboThl K yueOHuKy O.C. I'abpuensna «Xumus. 9
kiace» / O.C. I'abpuensn, [1.H. Bepeskun, A.A. Ymakosa u ap. — M. : Jlpoda;

13. Xumus 9 xnacc: yueOnuk / O. C. I'abpuensiH. — 7-e u3g. npepad. — M. : lpoda — 2019 1. 319, [1] c.
ni. (Poccuiicknii yae6nuk) ISBN 978-5-358-21507-8

14. Xumus B Tabnunax 8 — 11 knaccel. CnpaBounoe nocodue. Aprop — cocraButens A. E. Haconosa 10
— e u3zanue, crepeorurnHoe. Jpoda, Mocksa 2007 r.

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

8 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://lwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/
3) http://lwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/
4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72



5) http://www.zavuch.info/methodlib/136/30956/ (caliT ayis y4uTens XUMUUA U OUOJIOTHH )
6) http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10_klass_2_chasa_v_nedelju/1-1-0-
23

7) https://resh.edu.ru/subject/29/8/

8) https://interneturok.ru (8 kiacc)

9) http://chemistry. narod.ru XuMuK.py: caiitr o xumuun

10) https://skysmart.ru/articles/chemistry

11) [opran Beepoccuiickoit onummnua sl MKOALHUKOB. http://rusolymp.ru/

12) Pycckuii o6pa3oBaTenbHbIN opTail. http://www.gov.ed.ru

13) ®enepanbHbIil poccuiickuii 0dmeodpa3zoBarenbHblil moptai. http:/ www.school.edu.ru
14) ®denepanbublii mopran «Poccuiickoe oopasoBanuey. http:// www.edu.ru

15) Hopran xomnanuu «Kupumt u Medonuiiy. http://www.km.ru

16) O6pazoBaTenbHbBIN MOpTAT «Yuebday. http:// www.uroki.ru

17) Kypnan «Kypbep obpazoBanus». http://www.courier.com.ru

18) XKypuan «BectHuk o6pazoBanus». http://www.vestnik.edu.ru

19) Uznatenbckuii gom «IIpodkuuray. http://www.profkniga.ru

20) Uznarenbckuit nom «1 ceHTOps». http:// www.1september.ru

21) ®ecruBanb nenarorudeckuii uaeil «OTKpBITHIN ypok» (M31aTenbCKuil 10M «1 ceHTAOps»).
http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) https://www.alto-lab.ru

24) Unarepuet noprtan [Ipolllkomy.pyhttp://www.proshkolu.ru/

25) http://www.mon.gov.ru MUHUCTEpCTBO 00pa30BaHus U HAYKU.

26) Caiit CIAM I'MA: PEIILY BIIP, OI'D, ET'D, I'BD u IIT. https://sdamgia.ru

9 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://lwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caiiT Ay yauTens XuMUUA U OUOJIOTHH )
6) http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass 2 chasa_v_nedelju/1-1-0-
23

7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 xnacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) ITopran Beepoccuiickoit omummuaabl MIKOIBHUKOB. http://rusolymp.ru/

12) Pycckuii o6pa3oBaTenbpHBIN opTai. http://www.gov.ed.ru

13) ®enepanbHblil poccuiickuii odeodpa3zoBarenbHblil moptai. http:// www.school.edu.ru
14) ®enepanbublii nopran «Poccuiickoe odpazoBanue». http://www.edu.ru

15) IMopran komnanuu «Kupunn u Medoauit». http://www.km.ru

16) OOpa3zoBatenbHbIil moptan «Yuebay. http://www.uroki.ru

17) Kypnan «Kypbep obpazoBanus». http://www.courier.com.ru

18) XKypnan «Bectuuk o6pazoBanusi». http://www.vestnik.edu.ru

19) Uznatensckuii nom «IIpodxuuray. http:// www.profkniga.ru

20) Uzmarenbckuit nom «1 ceHTssOpsi». http://www.1september.ru

21) dectuBanb nenarorudeckuii uaei «OTKPBITHIA YpOK» (M31aTENbCKUM 10M «1 CEHTAOPS»).
http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) Unrtepuet nopran [Ipolllkomy.pyhttp://www.proshkolu.ru/

24) http://www.mon.gov.ru MUHHUCTEpCTBO 00pa30BaHMs U HAYKH.



25) Caiir CIAM I'MA: PELILY BIIP, OI'D, EI'D, I'BD u LIT. https://sdamgia.ru
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