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INOACHUTEJIbBHAS 3AIINCKA

[IporpaMma 1Mo XMMHHM Ha YpOBHE OCHOBHOT'O OOIIEro 0oOpa30BaHMsS COCTAaBJICHA Ha OCHOBE
TpeOOBaHMH K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEeNbHOI MPOTrpaMMBbl OCHOBHOTO OOIIEro
obpaszoBanus, npexacraBieHHlx B @I'OC OOO, a Takxke Ha OCHOBE (hefepanbHON paboueit
IpOrpaMMbl BOCIIUTAHUS U C y4ETOM KOHLEMIMH MPENoJaBaHus y4yeOHOro mpeamera «XUMHs» B
oOpa3oBarenbHbIX opranu3anmsix Poccuiickoir @eneparium.

[TporpamMma o xuMuu Aa€T MpeACTaBICHUE O IENSIX, OOIICH CTpaTeruu 00YICHHSI, BOCITUTAHUS
U pa3BUTHS OOYYAIONIMXCS CPEICTBAMM Y4YeOHOro IIpeaMeTa, YCTAaHABJIMBACT O00s3aTEIbHOE
IpeIMETHOE COJIepIKaHne, TPEAYCMaTPUBAET paclpeieIeH e ero 110 KjlaccaM U CTPYKTYPHUPOBaHHE 10
pazgenaM M TeMaM IPOrpaMMbI [0 XHMHH, OIpEIesieT KOJIWYECTBEHHbIE M Ka4eCTBEHHBIC
XAPAKTCPUCTHKU COACPIKAHUSA, PCKOMCHAYCMYIO MOCICAOBATCIBbHOCTD U3YUYCHUSA XUMHUH C yT-IéTOM
MEXKIIPEAMETHBIX ¥ BHYTPUIIPEIMETHBIX CBsI3¢d, JIOTMKH Y4eOHOro IpoIecca, BO3PACTHBIX
0COOEHHOCTEH 00yJaromMXcsl, ONPEAENIeT BOZMOKHOCTH TIPEIMETa JUlsl pealn3aluu TpeOoBaHUH K
pe3yiabTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEeNbHOW MPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIECTO
o0pa3oBaHMs, a TakKe TPEOOBAHWH K pe3yiabTaraM OOYYEHHS XMMHUH Ha YPOBHE IENIeH M3y4YeHUs
npeaMeTa i OCHOBHBIX BHJIOB y4eOHO-II03HABATEIBHON ACATEIBHOCTH 00YYaIOIIErocs 10 OCBOCHHIO
y4eOHOTO CO/IepIKaHMSL.

3HaHWE XUMHH CIY)KUT OCHOBOW i1 (pOPMHUPOBaHUS MHPOBO33PEHUS OOYYAIOUIETOCS, €ro
MPEJCTaBICHUN O MaTepUaIbHOM €IUHCTBE MHUPA, BAKHYIO POJIb UTPAOT (POpMUpYEMbIE XUMHUEH
IIPEJCTABICHHUS O B3aUMOIIPEBPAILEHUSAX SHEPrMd U 00 HBOJIOLMM BELIECTB B NPHUPOJE, O MYyTAX
peteHust rI100anbHBIX TPOOJIEM YCTOMYUBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM, JHEPTETHUECKOM,
MUIEBOM 1 SKOJOrMUecKor 6€30MacHOCTH, MPOOIeM 3/JpaBOOXPAHEHHUS.

I/IsyquI/Ie XHUMUHU!

CHOCOOCTBYET peanu3aliid BO3MOXKHOCTEU Jig caMOpa3BUTHUA U (HOPMUPOBAHUS KYIbTYPHI
JUYHOCTH, €€ 001Iel U PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCUT BKJaJ B (hOPMHUpOBAHHME MBILIUIEHUS U TBOPUECKHUX CHOCOOHOCTEH oOyuaromuxcs,
HAaBbIKOB UX CAMOCTOATEIbHOW y4eOHOH N1eATENbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATENbCKUX
yMeHUH, He0OXOAUMBIX KaK B MTOBCEIHEBHON KHU3HU, TaK U B IPOPECCUOHATBHON NeATETbHOCTH;

3HAKOMHUT CO CHGHH(I)HKOﬁ HAaYYHOI'O MBIIIJICHUS, 3aKJIAABIBACT OCHOBBI LICJIOCTHOI'O B3IJIsA[1da HA
CANHCTBO MpUpoOabl n YCJIO0BCKaA, SABJIIACTCA OTBECTCTBCHHBIM 9TaloM
B (I)OpMI/IpOBaHI/II/I CCTCCTBGHHO-H&y‘-IHOfI IrpaMOTHOCTH o6yqa10mnxc;1;

CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOT'O OTHOILIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHHSIM, K
IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJIOIMUYECKOE 00pa3oBaHue 00yUYarOIIUXCsl.

JlanHble HampaBiieHHs B OOy4YeHHMHM XUMHUHU 00ecreyuBaroTCs Creuu(UKon CcoaepKaHus
y4eOHOro mpenMera, KOTOpBIM SIBISETCS MeJarormyecky aJanTHPOBAHHBIM OTpakeHHeM 0a30BOM
HayKU XMMUU Ha ONPEIEIEHHOM dTalle €€ pa3BUTHS.

Kpr XUMHUHU Ha YPOBHC OCHOBHOTIO 06I_I_ICFO O6p330BaHI/IH OPHUCHTHPOBAH Ha OCBOCHUC
O6y‘laIOHlI/IMI/ICSI CUCTEMBI TICPBOHAYAJIIBHBIX MMOHATHH XHUMHH, OCHOB HeOpFaHH‘ICCKOﬁ XUMHHU H
HCKOTOPLBIX OTACJIIbHBIX 3HAYNMBbIX MOHATHUH OpFaHI/I‘IeCKOf/'I XHUMHUHU.

CtpykTypa cofep kaHus porpaMmbl 0 XUMHUH CPOPMHUPOBAHA HA OCHOBE CHCTEMHOT'0 ITOIX0a
K €€ u3ydeHuro. CopepxaHue CKIAIbIBAECTCA U3 CUCTEMBI NOHATHI O XMMHUYECKOM D3JIEMEHTE U



BEIIIECTBE U CUCTEMbI IOHATUI 0 XUMUUECKOH peakiiuu. O0e 3TH CHCTEMBI CTPYKTYPHO OpraHH30BaHBI
10 NPUHLUIY IOCIENOBATENbHOIO Pa3BUTUS 3HAHUM HAa OCHOBE TEOPETUYECKUX IPEACTaBICHUN
Pa3HOIO YpPOBHS:

ATOMHO-MOJICKYJIIPHOTO YUCHHUA KaK OCHOBBI BCETO0 CCTCCTBO3HAHUA,

[Tepuonuueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

YUYCHHUA O CTPOCHUHU aTOMa U XHUMHYECKOM CBs3U,

HpeI[CTaBJ'IeHI/Iﬁ 00 BHCKTPOJII/ITI/ILIGCKOI‘/'I Aucconranry BEIIECTB B paCTBOpax.

TeOpeTI/I‘ICCKI/IC 3HaHUA pacCMaTpuBarOTCsd Ha OCHOBE OMIIMPHYECKHW IIOJYUCHHBIX U
OCMBICJICHHBIX (baKTOB, Pa3BUBAIOTCA MOCJICAOBATCIBHO OT OJHOI'O0 YPOBHA K APYIrOMY, BBIIIOJIHAA
q)YHKI_[I/II/I 00BsACHEHHS U IIPOrHO3UPOBAHHA CBOﬁCTB, CTPOCHUA U BO3MOKHOCTEH MMPAaKTHYCCKOIO
MPUMCHCHUSA U IMOJTYUCHUS N3YyYaCMbIX BCIICCTB.

OcBoeHue nporpamMmbl 110 XUMHUH CIIOCOOCTBYET (POPMUPOBAHUIO ITPEICTABICHUS O XUMUYECKOU
COCTaBJISIONICH HAYyYHOI KapTUHBI MHUpPA B JIOTUKE €€ CUCTEMHOM MPUPOIbl, ICHHOCTHOTO OTHOIICHUS
K HaquOMy 3HAHUIO U MCTOJaM ITO3HAHUSA B HaYKe. I/I3yquHe XUMHUHU HpOI/ICXO[[I/IT C HpI/IBJICLIGHI/IeM
3HAHUN U3 paHee U3YUYCHHBIX y4eOHBIX mpeameToB: «Okpykaromuit Mupy, «buonorus. 5—7 kiacceh)
n «®usznka. 7 Kiacc.

[Ipyn u3yuyeHun XUMHH TPOUCXOAUT (HOPMHUPOBAHHME 3HAHMM OCHOB XMMHYECKOM HAYKH KakK
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHMUSI, TPAKTUYECKON NIEATETHHOCTH YEJIOBEKa M KaK OJHOTO W3
KOMITOHEHTOB MHPOBOW KYJIbTYpHI. 3aa4a y4eOHOTrO MpeMeTa COCTOUT B (JOPMUPOBAHUU CHCTEMBI
XUMUYECKUX 3HAHUM — BaKHEHIIMX (DAKTOB, MOHATHUM, 3aKOHOB M TEOPETHUYECKUX ITOJIOKEHUM,
JOCTYMHBIX 000011IeHNIT MUPOBO33PEHYECKOTO XapaKTepa, 3bIka HaAyKH, B TPUOOIIEHNUN K HAyYHBIM
METO/aM MO3HAHUS TIPU U3YyYEHUHU BEIIECTB U XUMHUYECKUX pEaKIinii, B JOPMUPOBAHUU U PA3BUTUU
MMO3HABATENbHBIX YMEHWH W UX TPUMEHEHHH B y4eOHO-TIO3HABaTeNbHONH W yueOHO-
HCCTIE0BATEIIbCKON JesATeIbHOCTH, OCBOCHHH IMPaBUJ 0€30MacHOr0 OOpalieHusi ¢ BEIIECTBAMU B
MMOBCEAHEBHOM KU3HU.

IIpy w3ydyeHMH XHMHUM Ha YpPOBHE OCHOBHOIO 0O0IIero oOpa30BaHUS Ba)KHOE 3HAUCHHE
MPUOOPENTN TaKUE 11U, KaK:

— (opmHpoBaHNE HUHTEIJICKTYaJbHO pPAa3BUTONW JIMYHOCTH, T'OTOBOM K caMOOOpa3oBaHMIO,
COTPYJIHUYECTBY, CAMOCTOSATEIHLHOMY MPHUHATHIO PEIICHUN, COCOOHOM aganTupoBaThCcsi K OBICTPO
MEHSIOLIUMCS YCIIOBUSM JKU3HU;

— HamnpaBJICHHOCTh OOYyYEHHS Ha CHUCTEMaTHYecKoe MpuoOIIeHHue olyJaromuxes K
CaMOCTOSITENIbHOM MO3HABATEIbHOW NEATENIbHOCTH, HAYYHBIM METOJaM MO3HaHUS, (POPMHUPYIOIIUM
MOTHUBAIUIO U Pa3BUTHE CIIOCOOHOCTEH K XUMMUU;

— ofecrieyeHne YyCIOBHUH, CHOCOOCTBYIOIIMX MNPHUOOPETEHUIO0 OOYy4YaroIMMHUCS — OIbITa
pa3HOOOpa3HON JesTeNbHOCTH, IO3HAHMS W CAaMOIIO3HAHMSA, KIIIOYEBBIX HABBIKOB (KIIFOYEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUECHUE JJIs PA3IMUHBIX BUIOB JESTEIbHOCTH;

— ¢opMupoBanue o01Iel PyHKITMOHATHHONU U €CTECTBEHHO-HAYYHOW I'PAMOTHOCTH, B TOM YHCIIE
YMEHHUH OOBSICHATH U OLICHUBATh SIBICHUS OKPYXKAIOLIEr0 MHUpPA, HCIOJb3ysd 3HAHUS U OIbIT,
MOJIYYCHHBIC ITPHU U3YUCHUU XUMHUU, IPUMCHATH UX ITPU PCIICHUN HpOGHCM B HOBCCHHCBHOﬁ JKHU3HU N
TPYAOBOU AEATEIbHOCTH;



— QopmupoBaHue y 00ydaromIMUXCS TYMaHHUCTHMYECKHUX OTHOLICHHWM, MOHMMaHUS II€HHOCTH
XUMHYECKUX 3HAHUM AJ1s1 BBIPAOOTKH SKOJIOTUYECKH 11e71€CO00pa3HOro MOBEICHUS B OBITY U TPYIOBOM
JESTEIbHOCTH B LIETISIX COXPAHEHUSI CBOETO 3/J0POBbS M OKPYKAIOLIEH NPUPOJHON Cpeibl;

— pa3BUTHE MOTHUBAIMH K O0yYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIHTAHUIO HA
OCHOBE yCBOEHHS OOIIEUETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduiis u
HAIMPaBJICHHOCTH JAIBHEUIIETO 00yUICHMUS.

OOliee 9MCI0 YacoB, OTBEAEHHBIX IS W3YYCHUS XMMHH HA YPOBHE OCHOBHOIO OOIIETO
oOpa3zoBanus, coctaBisieT 136 yacon: B 8 kiracce — 68 yacoB (2 "aca B Henenio), B 9 kinacce — 68 gacon
(2 yaca B HEZIETIO).




COJAEPKAHUE OBYYEHUA
8 KVIACC
IlepBonayajbHBIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponb XuMHM B JKU3HHM 4YEJIOBEKA. XMMHS B CHCTEME HayK. Tena u
BemlecTBa. Gusnyeckue cBOCTBA BelleCcTB. ATperaTHoe cocTosiHue BemiecTB. [lonsitue o MeTogax
Mo3HaHus B XUMHUH. YucTeie BemecTBa 1 cMecH. CriocoObl pa3iesieHus CMECEH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE dIeMeHThl. CUMBOJIBI XUMUYECKUX 2JIeMeHTOB. [IpocThie
U CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xummueckas Gopmyia. BaJeHTHOCT aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH ITOCTOSHCTBA
cocraBa BemecTB. OTHOcuTENbHas aromMHass Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 10J11 XMMHYECKOTO 3JIEMEHTa B COCIMHECHHUN.

KommuectBo BemecTa. Monb. MosisipHas macca. B3auMoCBsI3b KOJIMYECTBa, MACCHI M YU CIIA
CTPYKTYPHBIX €IMHHULL BenlecTBa. Pacu€rsl mo opMysiaMm XMMHUUECKUX COECTUHEHUH.

q)I/I3I/I‘~IeCKI/IC U XUMHUUYCCKUC SIBJICHUI. XI/IMI/I‘-IGCKaSI pCaKHI/Iﬂ n eé HpI/I3HaKI/I. SaKOH
COXpaHCHHSI MacChl BEIIECTB. XUMHUYECKUE ypaBHeHUs. Kimaccupukanmss XUMHYECKUX PEeaKinui
(coenuHeHus, pa3IoKeHHs, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuii IKcnepumernn:

3HAKOMCTBO C XMMMUYECKOH NOCYA0HM, ImpaBujiaMu paboThl B J1aOOpaTopuu U NpuéMamu
oOparieHusi ¢ J1abopaTOpHBIM OOOPYIOBAHHEM, M3yUY€HHE W OMHCaHUE (PU3NYECKUX CBOMCTB
00pa3Ii0B HEOPraHUYECKUX BEUIECTB, HaOMoieHne pu3nuecKkuX (TIaBIeHHEe BOCKa, TasHUE JIbJIA,
pacTupaHue caxapa B CTYIIKEC, KUIICHHUC W KOHJACHCAIUA BO)II)I) U XUMHWYCCKUX (FOpeHI/IC CBC€UYH,
MpOKaIMBaHWE MEIHOM MMPOBOJIOKH, B3aUMOACHCTBHE MeNa C KUCIOTOM) SIBICHH, HAOM0IeHUE U
OIMMCAaHWE MPU3HAKOB MPOTEKAHUS XUMUICCKUX peakinii (pa3ioKeHHEe caxapa, B3auMOJICHCTBIE
CEpHOI KHUCIOTHI C XJopuaoMm Oapus, pasioxenHue ruapokcuaa menu (II) mpu narpeBanuwm,
B3aUMOJICHCTBUE KeJie3a ¢ pacTBopoM coiu Meau (II), nzydenne cnocoOoB pa3ziesieHust CMecei:
C TIOMOIIBI0 MarHuTa, (GUIBTPOBAHUE, BBIMAPUBAHUE, IJUCTHIULIMS, Xpomarorpadus,
IMPOBCACHUC OYHCTKU HOBapeHHOﬁ COJin, H&6J’IIOI[€HI/IC U OIMHMCAaHUEC PE3YIbTATOB IPOBCACHUSA
OTbITa, WUTIOCTPUPYIOMIETO 3aKOH COXpPaHEHUS MacChl, CO3JaHHE MOJAENeH MOIEKYI
(ImapocTepKHEBBIX).

Baxueiinue npeacraBuTe/ M HEOPraHNYeCKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopom — 37€eMEHT M MpOCTOE BEIIECTBO.
Haxoxnaenue kuciopoja B mpupojae, Gu3NuecKue U XMMHUECKHUE CBOWCTBA (peaKiuu TOPSHHS).
Oxcupnpl. Ilpumenenue xucnopoga. CrocoObl TOJNydeHHs KUCIOpoJa B Jlabopatopuu U
MPOMBIIITIEHHOCTH. KpyroBopoT kucnopoaa B mpupoje. O30H — aiaoTpornHas MOAUQpUKaIs
KHCIIOpO/Ia.

TermnoBoit 3¢pdekT XUMUYEeCKOll peakuu, TEePMOXUMHUYECKHE YpaBHEHHs, HK30- H
SHAOTEPMHUUYECKHE pEaKIHMH. TOIIMBO: Yroib M MeTaH. 3arpsA3HEHHE BO37yXa, YCUIICHHE
MApHUKOBOTO 3 deKTa, pa3pyluIeHHe 030HOBOTO CIIOA.



Bomopos — aiieMeHT 1 pocToe BemecTBo. HaxoxaeHrne Boiopoa B pupoie, Gu3ndecKue
Y XMMHYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI ImoTy4yeHus. KuciaoTel u coiu.

Mounsipabiii 00bEM ra3oB. PacuéTel 10 XUMHUYECKUM ypaBHEHUSIM.

®dusuyecknue cBOMCTBa BoAbl. Boma kak pactBoputenb. PactBopbel. HacklieHHble u
HEHACBIIICHHBIE PAacTBOpPHI. PacTBOpUMOCTH BeEIIECTB B BOjJie. MaccoBasi J0Jsi BEIIECTBa B
pactBope. XUMHYECKHE CBOMCTBAa BOjAbl. OcHOBaHMs. Poib pacTBOpOB B MPHUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BoJbl B mpupoje. 3arpsi3HEHUE NMPUPOAHBIX BOJ. OXxpaHa W OYUCTKA
MPUPOIHBIX BOJI.

Knaccudukauus nHeopranmdeckux coenuHenuil. Oxcunpl. Krnaccuduxanus oxcuaos:
coneo0pasymoiire (OCHOBHBIE, KUCIOTHBIE, aM(OTepHbIe) U HecoeoOpasyomue. Homenkinarypa
okcu0B. du3nyeckue U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcuaoB.

OcnoBanusa. Kiaccudukanusi OCHOBaHMI: MIETOYM W HEPACTBOPUMBIC OCHOBAHUSI.
Homenknarypa ocHoBanuil. ®Pu3znueckue M XUMHUUYECKHE cBoWcTBa OcHOBaHMU. [lomyueHue
OCHOBaHUIA.

Kucnotsl. Knaccugpukanus xucinor. Homenknarypa kucior. @u3nyeckue U XUMHUYECKUE
cBoiicTBa KUCIOT. Psi aktuBHOcTH MeTaiuioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknatypa coneil. dusnyeckue u xumMuuyeckue cpoiictBa coisieid. [lomyuenue
COJIEN.

I'enernyeckas CBA3b MEXKAY KJIaCCAMH HEOPTraHMYECKUX COCTUHEHHM.
Xumuueckuui Ikcnepumenm:

KayeCTBEHHOE OIpeJieIeHne COJIepKaHUsl KUCIOPoAa B BO3JyXe, MOJydyeHHe, COOupaHue,
pacro3HaBaHME W H3yY€HHE CBOICTB KHCIOpOJa, HaOIOJEHHE B3aMMOJEHCTBMS BEILIECTB C
KHMCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U TNpEKpallleHus: ropeHus (mmokapa), 03HaKOMJICHHE C
o0Opa3llaMu OKCHJIOB M ONMCAHUE WX CBOMCTB, IOJydeHHE, COOMpaHHe, paclio3HaBaHHWE U
M3y4eHue CBOMCTB Bojaoponaa (TopeHue), B3auMojeiicTBue Bogopoaa ¢ okcugom menu (1)
(BO3MOXKHO HMCHOJIb30BAHUE BHJIEOMATEPUAIIOB), HaOII0IeHUE 00pa3I0B BEIIECTB KOJIMYECTBOM 1
MOJIb, MCCIIEI0BaHUE OCOOEHHOCTEW pAacTBOPEHHUS BEIIECTB C Pa3IMYHOM PAcCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEICIEHHON MaccoBOM J0J€M pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBIE BOABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAJIOB), UCCIIEIOBaHHE OOpPa3llOB HEOPraHMYECKHUX BEIIECTB PAa3IMYHBIX KIIACCOB,
HaOIt0/IeHne M3MEHEHMsI OKPACKM WHIMKATOPOB B PAacTBOpPax KHUCIOT U IIEJIOYEH, H3ydyeHUe
B3aumojeiicTBus okcuaa Mmeau (II) c pactBOpoM cepHOI KMCIIOTBI, KUCIOT ¢ METAJNIaMU, peaKLnui
HENTpanu3aluy, MoJlyueHue HepacTBOPUMBIX OCHOBAHUM, BHITECHEHHE OJTHOTO MeTalljia APYruM
U3 PACTBOpPAa COJM, PEIIEHUE OSKCIEPUMEHTAIBHBIX 3aJau Mo TeMe «BakHeimmue Kiaccsl
HEOPraHUYECKUX COCAUHEHUI».

Ilepuoanueckunit 3akoH u Ilepuoguyeckass cucrema xumudeckux 3jiaementos JI. WU.
Menpeaeesa. Ctpoenne aToMoB. XHMHYECKas CBsA3b. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIC
peakuuu

[TepBbIe MOMBITKH KJIAaCCU(PHUKAINN XUMUYECKUX 3JIEMEHTOB. [IoHATHE O rpymIax cXOIHBIX
3JIEMEHTOB (IIET0YHBIE U IETIOYHO3EMEIbHbBIC METAJUIbI, TAJIOTCHBI, HHEPTHBIC I'a3bl). DJIEMEHTHI,
KOTOpBbIE 00pa3ytoT aM(pOTEepHbIE OKCHIBI U TUIPOKCHIBI.



[lepuonuueckuii  3akoH. Ilepuoguueckas cucreMa XUMHYECKUX 3JIEeMEHTOB  JI.
N. MenneneeBa. KopoTtkonepuonnas u jymmHHONepuoaHas Gopmel Ilepronnyueckoit cucteMsl
xumuueckux snemeHToB Jl. M. MenneneeBa. Ilepuonst u rpymmbl. DU3HYECKHA CMBICT
MOPSIAKOBOTO HOMEPA, HOMEPOB NEPUOAA U TPYIIIIBI HIEMEHTA.

Crtpoenune atomoB. CocTaB aTOMHBIX sifiep. M3oTonbl. DnekTponbl. CTpoeHHE 3JIEKTPOHHBIX
obomouek aromMoB mepBbIX 20 xuMuyeckux dnemMeHToB [lepmommdeckoii cuctembr [l
N. MenneneeBa. XapakTepuCTHKAa XMMAYECKOTO 3JIEMEHTA MO €ro MmojiokeHuto B [lepuoanueckoi
cucreme /l. 1. Menneneesa.

3aKOHOMepHOCTI/I HU3MCHCHUA painyCa aTOMOB XMMHUYCCKUX JJICMCHTOB, MCTAJINIMUYCCKUX U
HEMETaJNIMYSCKUX CBOMCTB IO rpyiimam 1 nepuojgam.

3nayenue [lepumoanueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB
JUISL pa3BUTHUs HAyKu U NpakTuku. 1. . Mennenees — y4€Hblil U rpayK1aHNH.

Xumuyeckas CBSI3b. KoBanentnas (momsipHas u HEMoJsIpHAs) CBSI3b.
DNEeKTPOOTPULIATETFHOCTh XUMHUECKUX 3JIeMEHTOB. MloHHas CBS3b.

Crenenp okuciieHus. OKHCIUTEILHO-BOCCTAHOBUTEILHEIC pCaKknuuu. HpOIICCCI)I OKHCJICHUA
H BoccTaHOBJIEHHI. OKUCIIMTENIM ¥ BOCCTAHOBHUTEIIH.

Xumuueckuit Ikcnepumenm:

M3y4eHHEe 00pa3lioB BEIIECTB METANIOB M HEMETAJJIOB, B3aUMOIEHCTBUE THAPOKCHIA ITMHKA
C pacTBOpaMHM KHUCIOT M ILNEJIOYEH, IPOBEACHUE OIBITOB, WIUIFOCTPUPYIOIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKuil (frOpeHue, peakiuu pa3ioKeHNs, COETUHEHUS).

Meoscnpeomemmnwie ceasu

Peanuszanus MexXnpeaMeTHBIX CBsI3€d IMPHU M3YyYEHUH XUMUU B § KJacce OCYIIECTBIISIETCS
yepes3 UCIO0JIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHATUH, TaK U MOHSITUH, SIBIISIOIINXCS
CUCTEMHBIMU JJI OTACIIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

O6IJ_II/IG C€CTCCTBCHHO-HAYUYHbBIC ITOHATHUA: Hay‘lHLIﬁ (I)aKT, THUIIOTE3a, TCOpHsI, 3aKOH, aHAJIN3,
CHUHTCEC3, KHaCCI/I(i)I/IKaIII/IS{, NEPpUOANIHOCTD, Ha6JHOI[eHI/I€, OKCIICPUMCHT, MOJACIHNPOBAHUC,
HU3MCPCHUEC, MOJCIIb, ABJICHHUC.

®dusnka: Marepus, aToM, DJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIBI,
PaIMOAKTUBHOCTh, MOJIEKYJa, AJICKTPUYECKUN 3apsij, BEIIECTBO, Telo, O00BEM, arperaTHoe
COCTOSIHHE BEIECTBa, a3, (PU3WYeCKUe BETUYHMHBI, SAMHHIIBI M3MEPEHHUs, KOCMOC, IJIaHETHI,
3BE361, CoHIIC.

buonorust: porocuntes, npixanue, ouochepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpaAIbI, TOPHBIE TIOPO/IbL, TOJIE€3HbIE HCKOMIAeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



9 KJIACC
BemecTBo M XMMHYeCKas peaklus

Ilepnonnueckunn 3akoH. Ilepuomuyeckas cucremMa XUMHUYECKHUX 2JIeMEHTOB /[l
N. MengeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOMCTB XUMHUYECKHX
3JIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kajausl, KaJbLHUs U HUX COCAUHEHUN B COOTBETCTBHH C
MOJIOKEHUEM 3JIeMEeHTOB B [leproinueckoi cuctemMe U CTPOCHUEM UX aTOMOB.

CTpOGHI/Ie B€IIECTBA: BHAbI XUMHYECKOM CBSI3U. THIBI KPHUCTATININYCCKUX pGH_IéTOK,
3aBHCHMOCTH CBOMCTB BC€IICCTBA OT THUIIA KpHCT&J’IJ’IH‘lGCKOﬁ peH_IéTKI/I H BUJa XHUMHYCSCKOU CBSI3H.

KJ'IaCCI/I(l)I/IKaI_II/IH U HOMCHKJIaTypa HCEOPraHMYCCKHUX BEIICCTB. XHUMHUYECKHE CBOMCTBA
BCIICCTB, OTHOCAIIMXCA K Pa3IMYHBIM KJIaCCaM HCOPraHUYCCKHX COGI[I/IHGHHﬁ, ITCHECTUYCCKaA
CBA3b HCOPraHUMYCCKUX BCHICCTB.

Knaccuukanus XMMUYECKUX peakLUi M0 pa3IMyHbIM MpHU3HAKaM (II0 YUCIY M COCTaBY
YUYaCTBYIOIIMX B PEAKIH BEIIECTB, 110 TETIOBOMY 3P (EKTy, M0 N3MEHEHHUIO CTETICHEH OKUCIICHHS
XUMUYECKHX 3JIEMEHTOB, 110 OOpaTMMOCTH, IO Y4YacTHUIO Karaiau3aropa). OK30- H
SHJOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMUYECKAE YPABHEHUS.

[TonaTne 0 ckopocTH XMMHYECKOW peakuuu. [loHsTHe 00 OOpaTHMBIX W HEOOPAaTHUMBIX
XUMHUYECKHX peakuusax. [IoHATHE O TOMOreHHBIX M TE€TEpOreHHbIX peakuusax. [lonarme o
karanuse. [lonsatue o XuMuyeckom paBHOBECUH. PaKTOPBI, BIUAIOLIUE HA CKOPOCTh XUMUYECKON
pPEeaKIMu U MMOJOKEHHE XUMUYECKOIO PAaBHOBECHS.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIC PEAKIMK, DSJIEKTPOHHBIM OallaHC OKUCIUTEIHHO-
BOCCTAHOBUTENBHON peakuuu. CocTaBleHHWE YPaBHEHHUHM OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIX
peaxkuuii ¢ UCTIOIb30BaHUEM METO/1a JIEKTPOHHOI'0 OajlaHca.

Teopust >1eKTPOIUTHUECKON AMCCOLMALMH. DIEKTPOIUTHl U HEIIEKTPOJIUTHL. KaTnoHsl,
aHMOHBI. MeXaHU3M JIMCCOLMAIINY BELECTB C Pa3IMYHBIMU BUJJAMHU XUMUYECKOH cBsi3u. CTeneHb
nucconuanui. CHIIbHBIE U c1a0ble 371EKTPOIUTHI.

Peakuuu moHHoro obmeHa. YcioBUS NPOTEKaHUs peaklMii MOHHOTO OOMeHa, MOJHBIE U
COKpalIEHHbIE MOHHbIE ypaBHEHUsS peakiuil. CBoicTBa KUCIOT, OCHOBaHUIl M COJEH B CBETE
NPEJCTaBICHUNA 00 SJIEKTPONUTHUECKOW Iuccoruanuu. KadecTBeHHBbIE pPEaKIMU Ha HOHBI.
[TonsiTHE O THAPOIN3E COJEH.

Xumuueckuii IKcnepumernm:

O3HAaKOMJIEHHE C MOJENSIMHM KpPUCTAUNIMYECKUX PEIIETOK HEOPraHWYeCKUX BEIIeCTB —
METAJUIOB M HeMeTauloB (rpaduTa W anMmasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCIIEIOBaHNE 3aBHCHMOCTH CKOPOCTH XHMHUYECKON peakuu OT BO3JCHCTBHUS pa3iIMYHBIX
(akTOpOB, MCCIETOBAHHE 3JIEKTPOIPOBOJAHOCTH PACTBOPOB BEILIECTB, MPOIECCa IUCCOLMALUN
KHCIIOT, 11IeJI04ell U coseil (BO3MOKHO HCIIOIb30BaHUE BUIEO MAaTEpUAIIOB), IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX NpPU3HAKK MPOTEKAaHUS peakluil MOHHOro oOMeHa (oOpazoBaHuE OcCalKa,
BbIJICJICHUE Ta3a, 0Opa3oBaHUE BOJBI), OMBITOB, WUTIOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAaKLUi (FrOpeHHe, PeakLUu pPa3IokKEeHHs, COCAMHEHUs), paclo3HaBaHUE
HCOPraHNMYCCKUX BCIICCTB C IMOMOMIIBKO KAYCCTBCHHBIX peaKum"I Ha HOHBI, PCHICHUC
HKCHEPUMEHTANbHBIX 3a/1a4.



HemeTtanasl u ux COCIMHCHUSA

OOmast xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTpPOEHHsI aTOMOB, XapaKTEpHBIE
creneHd okucieHus. CrpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOrE€HOB.
XUMHUYECKHE CBOMCTBA Ha IpUMEpPE XJjopa (B3aMMOJICICTBHE C METAUIaMM, HEMETaJUIaMH,
menoyamu).  Xsoposopopoa. ConsiHas — KHMCIOTa, XUMHUYECKHE CBOMNCTBA, IOJIy4eHHE,
npuMeHeHue. JleficTBue Xjiopa U XJI0pOBOAOPO/Ia Ha OPraHu3M uesoBeka. BaxkHelme Xaopuabl
U MX HaXOXJEHUE B IPUPOJIE.

OO6mas xapakTtepucTuka 3jieMeHTOB VIA-rpynmbel. OcoOCHHOCTH CTPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne M (pu3nyecKre CBOWCTBA MPOCTBHIX BELIECTB —
KHCIIOpO/ia U cepbl. AJUIOTPOIHBIE MOAU(DUKAIIMU KUCIOPOJa U Cepbl. XUMHUYECKUE CBOMCTBA
cepel. CepoBomopoa, cTpoeHue, (U3MYECKHe M XHUMHUYECKHe cBoiicTBa. OKCHIBI Cepbl Kak
MIPEJICTAaBUTENM KHUCIOTHBIX OKCUIOB. CepHasi KuCIOTa, GU3MYECKUE M XMMHUYECKHE CBOWCTBA
(oOmue Kak MpeacTaBUTEINs Kilacca KUCIIOT U crieluduueckue). XUMUYECKHE PeaKInH, JeKaliue
B OCHOBE IIPOMBIIIIEHHOT'O CIIOCO0a MOTy4eHus: CepHON KUCIOTHI. [IpMeHeHrne cepHON KUCIIOTHI.
Conmu cepHOW KHCIOTBHI, KadecTBEHHasl peakius Ha cynbdar-uon. Haxoxxnenue cepel u eé
COCMHEHMI B MpHUpojae. XUMUYECKOE 3arps3HEHHE OKPYKAIOLIEH Cpebl COSIMHEHHUSIMH CEephbI
(KUCIOTHBIE JOXAM, 3arpsI3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBPAILEHUSI.

OOmast xapakTepucThkKa d1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENEHH OKHCICHHA. A30T, pPacHpOCTpaHEHHWE B NpUpOAE, (QHU3MUECKUE U
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHAK, ero (pU3NUeCKue 1 XUMUUECKHe
CBOWCTBa, MoJIyueHne u npuMeneHne. Conu aMMOHUS, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakius Ha MOHBI aMMOHHA. A30THas KUCIIOTa, €€ IMOJyuyeHHe,
¢uznueckne M XUMHUYECKHE CBoOiicTBa (oOlIuMe Kak MpEeACTaBUTENs Kjacca KHUCIOT |
cneunpuyeckue). Vcnonp3oBaHue HUTPATOB U COJEH aMMOHHUS B KayecTBE MHHEPaIbHBIX
ynoOpeHuit. XuMHUUYECKOe 3arpsi3sHEHNUE OKPYXKAIOIIEeH Cpeilbl COSAMHEHUSIMU a30Ta (KHUCIOTHBIE
JOXK/IM, 3arpsi3HEHHE BO3/7yXa, MOYBbl U BOA0EMOB). PDocdop, ammoTponmHble MOAUPHUKALIUN
¢bochopa, ¢puznueckue u xumudeckue cpoiictBa. Oxcun docdopa (V) u pochopnas xuciora,
¢usnyeckue M XUMHUYECKHE CBOMCTBa, nosyueHue. lMcnonb3zoBaHue ¢ochaToB B KauecTBe
MUHEPAIBHBIX YI0OPEHUH.

Obmas xapaxkTtepuctuka 3jeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIe CTENIEHU OKHCIEHUS. YTJIEpOA, aJUIOTPONHbIE MOJU(PHUKAIMU, pacCIPOCTPaHEHHE B
npupoje, pusndeckre 1 XMMUUYECKre cBoMcTBa. Ancopouus. KpyroBopor yriaepoaa B npupoe.
Oxcunpl yriaepoja, Ux (GpU3NUECKUE U XMMUYECKHE CBOWCTBA, NEHCTBHE HA KUBbIE OPTaHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJIOTHYecKue MpobiieMbl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa (IV),
TUIIOTE3a III00aJbHOTO MOTEIVICHUsS KIMMarta, MapHUKOBBIM 3(dekT. YronpHas KucioTa U eé
coJii, ux (1)I/ISI/ILI€CKI/IG U XUMHYECKHE CBOI\/'ICTBa, IOJIYUYCHHUE W NPHUMCHCHHC. KauecTBennas
peakius Ha KapOoHaT-HOHBIL. Mcnonb30BaHne KapOOHATOB B OBITY, MEHUIIMHE, TPOMBIIIECHHOCTH
U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATUS 00 OpraHMYECKHX BEILIECTBaX KaK O COEJAMHEHHUAX Yriiepoja
(MetaH, 3TaH, 3TUJIEH, alleTUJIeH, TaHOJ, TIULEPUH, YKCYCHas KUcioTa). [I[pupogHbie HCTOUHUKHI
YTJI€BOI0POI0B (Yroib, MIPUPOIHBIN ra3, HePTh), MPOIYKTHI UX NepepaboTKH (OEH3UH), UX POJIb
B OBITY M IPOMBINUIEHHOCTH. [loHsATHE 0 OHMONOrMUecku BaXKHBIX BELIECTBaX: jKHpax, Oeikax,
yII€BOJaX — M HMX POJIM B KU3HU dYeloBeKa. MarepuanbHOE €IUHCTBO OpPraHUYECKHX U
HEOPraHUYeCKUX COCTUHEHUH.

Kpemuwnii, ero Qusnueckne W XUMHUYECKHE CBOWCTBA, TOJYYCHHE M TPHUMCHCHHE.
Coenunenus kpemHusi B mpupone. OOmme mpenctaBieHuss o0 okcunae kpemuus (IV) u



KpeMHHEBOH kucnoTe. CUIIMKATHI, UX UCIOJIb30BaHKE B OBITY, B IPOMBIIIICHHOCTH. Baxkueimme
CTPOUTENIbHBIE MaTepHajbl: KepaMHKa, CTEKJIO, L[EMEHT, OeToH, xene300eToH. IIpobiembl
0€30MaCHOTO MCIIOJIB30BAHUS CTPOUTEIBHBIX MaTEPHUAJIOB B TIOBCEAHEBHOM KU3HHU.

Xumuueckuit s3xcnepumenm:

u3yueHne o0pa3lioB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIIOTHI, IIPOBEACHHE
KAueCTBEHHBIX PEaKIUi Ha XJOPUA-UOHBI M HAOIIO/IEHUE NMPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpakaromue (U3NYECKUe U XUMHUYECKUE CBOIMCTBA TaJOr€HOB W MX COCAMHEHHUI (BO3MOXKHO
UCIOJIb30BaHUE BHUIEOMATEPUAIOB), O3HAKOMIIEHHWE C 00pasliaMH XJIOPUIOB (TaJoreHUOB),
O3HaKOMJICHHE ¢ oOpa3nmamMu ceppl M €€ COCAMHEHUSMH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEpPHANIOB), HAONMIOJEHUE Ipolecca OOyriuMBaHUs — caxapa IOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI, N3y4eHHE XUMHUUECKUX CBOIMCTB pa30aBICHHON CepHOU
KHCIIOTHI, TIPOBEJCHUE KAa4YeCTBEHHOM peakluu Ha cynb(aT-HOH W HaONIo/eHuEe MpH3HaKa e
MPOTEKaHHs, O3HAKOMJICHHE C (PM3UYECKUMHU CBOWCTBAMH a30Ta, (ocdopa W uMX coenuHEHHN
(BO3MOYKHO HCTIONIB30BaHKE BHAEOMATEPUAIIOB), 00pa3aMu a30THBIX U POCHOPHBIX YI00peHUH,
[OJIyueHUe, coOupaHue, pacro3HaBaHUE M HU3YYEHHE CBOMICTB aMMMaka, IPOBEJIECHUE
KaueCTBEHHBIX peakluii Ha HOH aMMOHHUA U (ocaT-uoH U U3yYeHHE MTPU3HAKOB UX MIPOTEKAHUS,
B3aMMO/JICIICTBIE KOHIIEHTPUPOBAHHOW a30THON KHMCIIOTHI C MEbI0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHANIOB), H3Y4YCHHE MOJeNeld KpPUCTAUIMYECKUX pemeéToK anMasa, rpadura,
¢bymiepena, 03HAKOMJICHHE € MPOIECCOM aICOPOIMH PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
yra€M U yCTPOKWCTBOM IPOTUBOTa3a, MOTyYeHne, COOMpaHue, paclio3HaBaHUE U U3yYCHHE CBOWCTB
YIJIEKUCIIOTO Ta3a, MPOBEACHUE KAYeCTBEHHBIX pPEaKUWid Ha KapOOHAT M CHIIMKAT-HOHBI |
M3Y4YeHHE TMPU3HAKOB UX IMPOTEKAHMS, O3HAKOMIICHHE C TMPOAYKIMEH CHIMKATHON
MIPOMBIIITICHHOCTH, pEIIeHNe IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHelne HeMeTauibl U UX
COEIMHEHUS.

MeTajiibl H UX COCAMHEHUSA

OO6m1ast xapakTePUCTUKA XMMHUYECKUX IJIEMEHTOB — METAJIJIOB HA OCHOBAHHMH UX MOJIOKEHUS
B [lepuonnueckoi cucreme xumuueckux sneMeHToB JI. M. MeHneneeBa U CTpOoeHUs aTOMOB.
Crpoenue metaioB. MeTtajinyeckasi CBSI3b M METATMYECKAs] KPUCTALTMYECKas perneTka.
DNEeKTPOXUMUYECKUN psl HanpspKeHUH MeTamuioB. Pu3MUecKue M XUMUYECKHE CBOMCTBA
MeTaisioB. O0mue crnocoObl MnonydyeHus MeTamoB. [IoHsATHE O KOPPO3UM METAIJIOB, OCHOBHbIE
CrocoObl 3amMThl UX OT Koppos3uu. CmaBbl (CTanb, YYT'yH, AIOPATIOMUHUN, OpoH3a) M HX
MIPUMEHEHUE B OBITY U TIPOMBIIINICHHOCTH.

[IlerouHbIE MeTaILIBL: TTOJIOKEHUE B [leproauyeckoil cucTeMe XMMUYECKUX 3JIEMEHTOB /JI.
N. Menneneesa, CTpOCHUE UX aTOMOB, HaXOXJIEHHUE B Npupoae. PUZHYECKHE U XUMHUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI M THAPOKCHIBI HATpHs U Kanus. [[pumenenue
[IEJTOYHBIX METAUIOB U UX COCTMHEHUH.

[I{erouHO3€eMENBHBIE METAJUIBI MATHUM U KAJIBLIMIA: 1TOJ10KeHne B [lepuonnueckoi cucreme
xuMuueckux 3yemeHToB J[. M. MenpneneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B IPUPOJE.
dusndyeckne M XHMHUYECKHE CBOMCTBA MarHus M KajdbIlnd. BakHeHIne COeOUHEHHS KaIbIIUs
(okcun, ruapokcun, conn). XKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxenue B llepuoanueckoil cucTteMe XUMHYECKHX 3JI€MEHTOB [l
N. MenneneeBa, CTpo€HHE aTOMa, HAXOXKJIEHUE B npupoae. usznueckne 1 XUMUYECKUE CBOMCTBA
anmoMuHMS. AM(OTEpHBIE CBONCTBA OKCHJIA U TUPOKCHIA ATFOMUHHUS.



Kenezo: mnonoxenue B llepuogmyeckoid cucremMe XUMHYECKHX 23yeMeHTOB /I
W. Menneneesa, cTpoeHre aTOMa, HaXOXKAeHHE B pupoje. Pu3ndeckue U XUMUYECKUE CBOMCTBA
xene3a. Okcunpl, rugpokcuasl U conu xenesa (II) u xeneza (IIl), ux cocras, cBoiicTBa U
MOJIy4yeHue.

Xumuueckuii IKcnepumenmn:

O3HaKOMJIEHHE ¢ 00pa3llaMH METAJUIOB U CIUIABOB, UX (PU3MUYECKUMHU CBOMCTBAMU, U3yUCHHE
PE3YIBTaTOB KOPPO3HH METAIIOB (BO3MOXKHO MCIOJIb30BaHNE BUACOMATEPUAIIOB), 0COOEHHOCTEH
B3aMMOJICHCTBUSl OKCHJA Kajdblusi W HATpusi C BOJMOM (BO3MOXKHO HCHOJIb30BaHUE
BHUJIEOMATEPHAIIOB), HMCCIIEJOBAHUE CBOWCTB >KECTKOW BOJIbI, IPOLECCA TOPEHUS IKele3a B
KHCIoposie  (BO3MOXHO  HCIOJBb30BaHHE  BUJCOMATEPHUANOB), MPU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX PEaKIMil HAa MOHBI: MarHus, KaJblis, aJIIOMUHUS, LIMHKA, xene3a (I1) u xenesa
(IIT), memm (1), HAOMrOIEHKME M OMKMCAHUE MPOILIECCOB OKPAITMBAHUS TUIAMCHH MOHAMU HATPHS,
KaJIisl ¥ KaJbIUsl (BOBMOXKHO HCIIOJIB30BAaHUE BUICOMATEPUAIIOB), UCCIIEAOBaHHE aM(OTEPHBIX
CBOMCTB T'MJIPOKCUJIA aJTIOMUHUS U THUIPOKCU/A LIMHKA, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a/1a4 110
Teme «BaxkHelmme MeTaJlyIbl U UX COCIMHEHUSI.

XuMus H OKpy:KamoLas cpeaa

BemecTBa n Marepuaibl B OBCEAHEBHON JKM3HM 4Ye€JIOBEKa. be3onmacHoe MCIOIb30BaHUE
BEIIECTB M XUMHUYECKHX peakuuii B ObiTy. IlepBas moMomp Npu XHMHYECKHUX OXKOTax H
OTPAaBJICHHUSX.

XUMHUECKOe 3arpsi3HeHNe OKpY’Karollel cpeabl (MpeaesibHas TOMyCcTUMasi KOHLEHTpaIHs
Beulects, nanee — [1JIK). Ponb XxumMuu B pemieHnn 3K0J0THYeCKUX MPOoOIIeM.

Xumuueckuii IKcnepumenm:
n3yueHre o0pas3loB MaTepHaoB (CTEKIIO, CIJIaBbl METAJUIOB, TOJIMMEPHbIE MaTepHAIbI).
Mesicnpeomemmunie céasu

Peanuzanms MCKIPECAMETHBIX CBsI3eM IIpu U3y4CHUU XUMHUH B 9 knacce OCYHICCTBIIACTCA
4Cepe3 UCII0JIb30BAHNEC KaK O6IJ_II/IX €CTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TakK 1 HOHHTHﬁ, SABJIAIOIMINXCA
CUCTCMHBIMHU IJId OTACIIBHBIX NPCAMETOB €CTCCTBCHHO-HAYYHOI'O ITUKIJIA.

OO01iue ecTeCTBEHHO-HAYYHbIE TIOHATHS: HAyYHBIH (DaKT, rUNOTE3a, 3aKOH, TEOPHs, aHAIIN3,
CHHTE3, Kiaccu(uKauus, TNEepHOAUYHOCTb, HAONIIOJCHHE, HKCIEPUMEHT, MOJeIUPOBaHHE,
U3MEpEeHUe, MOJIENb, SIBJICHUE, TAPHUKOBBIN 3(PPEKT, TEXHOJIOTUS, MaTEpHAIIBI.

dusmka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHJ, W30TOIIBI,
PaINOAKTUBHOCTh, MOJIEKYJa, DSJIEKTPUUECKUH 3apsj, TMPOBOAHUKH, MOJYIPOBOJHUKH,
TUDJICKTPUKA, (POTOIIEMEHT, BEIIECTBO, TEIO, O0BEM, arperaTHOE COCTOSHWE BEIIEeCTBA, ras,
pacTBOp, PACTBOPUMOCTh, KPUCTAILTUYECKAs PeIIETKA, CIITIaBbl, PU3NIECKUE BETHUNHBI, € TMHUIIBI
M3MEPEHHS, KOCMUYECKOE TIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHITE.

buonorusi: ¢ortocunres, npixanue, Ouocdepa, sKocucTeMa, MHUHEpaIbHbIC YHAOOpPEHHMS,
MHKPO3JIEMEHTHI, MAKPOIJIEMEHTHI, TNTATEIILHBIC BEIIECTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEpaIBI, TOPHBIE TOPO/IbI, TIOJIE3HBIC HCKOTIAEMBIE,
TOIUIMBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JImuHOCTHEIC pPE3YIbTATBl OCBOCHHA IIpOorpaMMbl OCHOBHOI'O O6IJ.[€FO 06pa30BaHI/IH
JOCTUT'aOTCA B XOJ€ 06y11eH1/151 XHUMHHN B CIUHCTBC y‘IG6H0ﬁ U BOCIIMTATEIbHOM JACATCIIBHOCTHU B
COOTBETCTBUH C TpaIUuIUOHHBIMHU pOCCHfICKI/IMI/I COOMOKYJIbTYPHBIMU n AYXOBHO-
HPaBCTBCHHBIMU LCHHOCTAMU, IMPUHATHIMU B O6IJ_I€CTBC [npaBujiaMi MU HOpMaMu NOBCACHUA U
CHOCO6CTBYI-OT mponeccaM CaMOIIO3HAaHUA, CaMOPa3BUTUA U COLIMAIM3allhuU o6yqa}01unxc;1.

JImuHOCTHEIE PE3YIbTATBI OTPAXKAKT TI'OTOBHOCTH 06y‘laIOHII/IXC$I PYKOBOJACTBOBATLCA
CHCTEMOM ITO3UTHUBHBIX OEHHOCTHBIX OpHeHTaHHﬁ H paCHIMpEHUEC OIbITa ACATCIBbHOCTHU Ha eé
OCHOBC, B TOM YHUCJIC B 4aCTHU:

1) MNAaTPUHOTUYICCKOI'0 BOCIIMTAHUSA

LIEHHOCTHOI'O OTHOLIECHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJICUI0, TMOHMMAaHUS 3HAYEHHs] XMMHYECKOW HAayKH B JKU3HH COBPEMEHHOTO OOIIeCTBa,
CIOCOOHOCTH BJIQJIETh JOCTOBEPHON HMH(OpMaIueid o NmepeoBbIX TOCTHKEHUSX U OTKPBITHAX
MHPOBOH M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSAX 00 yCTPOWCTBE
MUpa U 00IIEeCTBa;

2) rpa:kKIaHCKOr0 BOCIIUTAHUA:

MPEACTABICHUS O COLMAIBHBIX HOPMax W IIpaBUjIaX MEXKIMYHOCTHBIX OTHOILIEHUN B
KOJUIEKTHBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOW, YyueOHO-
HCCIIeI0BAaTEbCKOM, TBOPUYECKON U JPYTUX BHUJIAX JAEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3zHOU
COBMECTHOH ACATCIIBHOCTH IPHU BBIITOJHCHUN y‘IC6HI>IX, II03HABAaTCJIbHBIX 3a/ia4, BBIIIOJTHCHUU
XUMHUYECKHX SKCIIEPUMEHTOB, CO3/IaHUH y4EOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAaHHIO
U B3aMMOIOMOIIM B Mpoliecce 3TOH y4eOHOM JesTeNbHOCTH, TOTOBHOCTH OLICHHBATh CBOE
MIOBEJICHUE U ITOCTYIKU CBOUX TOBAPHIIEH C IO3ULIUN HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM
OCO3HaHUS MOCIIEICTBUM ITOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSA:

- MHpPOBO33PEHUYECKHE TMPEACTABICHUS O BEHIECTBE W XHUMHYECKOW PEAKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKW U COCTABJISIONIME OCHOBY IS
MMOHUMAaHHUS CYIITHOCTHA HAYYHOW KapTHHBI MUPA, IIPEICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pPa3BUTHS TPUPOJIBI, B3AUMOCBS3SX YEJIOBEKA C IPUPOJTHON CPEelon, O PO XUMHHU B TTO3HAHUU
3THUX 3aKOHOMEPHOCTEM;

- TI03HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIC HAa IIOJY4CHHE HOBBIX 3HAHMM 110 XUMUH,
HeoOXouMBble 1711 OOBSCHEHUS HaONI0aeMbIX TMPOLIECCOB U SIBICHUN, IO3HABATEIbHOM,
MH(POPMAIIMOHHOMN M YNTATENbCKON KYJIBTYpHI, B TOM YHCJIE€ HABBIKOB CAMOCTOSITEIbHON PabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOUYHOM JHUTEpPaTypOd, JOCTYMHBIMU TEXHHUUYECKUMHU CpPEACTBAMHU
MH(POPMAIIMOHHBIX TEXHOJIOTHA;

- UHTEpeCc K OOy4YEHUIO W MO3HAHWIO, JTIOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caMo00pa30BaHUIO, TIPOSKTHOW U HCCIEAOBATEIBCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPaBJICHHOCTH U YPOBHS O0yUYCHUS B TajbHEHIIIEM;



4) hopMuUpoBaHUs KYJbTYPbI 310POBbSI:

OCO3HAHUE IICHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO, YCTAHOBKH
Ha 3JIOPOBBIA 00pa3 JKWU3HU, OCO3HAHHWE TOCICJACTBHA W HENPUATHE BPEIHBIX IPHBBIYCK
(ymorpeOiieHusT aJIKOTOJIsl, HAPKOTHUKOB, KYypEHUs), HEOOXOIMMOCTH COOJIOJCHHS IPaBUI
0€30MaCHOCTH MIPU OOPAIICHUU C XUMHYECKIMHU BEIIECTBAMH B OBITY U pEATbHOW YKHU3HU;

5) TpyA0BOr0 BOCIIUTAHUSA:

MHTEpEC K NMPaKTHUECKOMY U3y4eHHIO Ipodeccuil U Tpyaa pa3InyHOro poja, yBaXKEHUE K
TPYLY U pe3yabTaTaM TPYAOBOM ACATEIbHOCTH, B TOM YUCJIE HA OCHOBE IIPUMEHEHUS IPEAMETHBIX
3HaHUM TI0 XUMHH, OCO3HAaHHBIA BHIOOp WHAMBHIYATbHOH TPACKTOPHUH MPOJIOJIKECHUS
0o0pa3oBaHMs C Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX
MHTEPECOB W TOTPEOHOCTEW, YCHEIHOW MpOo(ecCHOHATBHOW JESITeIBbHOCTH W Pa3BUTHUSA
HEOO0XOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBAThCS B IPO(ECCUOHATILHOMN Cpejie;

6) PK0JI0rHY4€eCKOro BOCIIMTAHUSA:

- DKOJIOTUYECKH 1eIecCO00pa3HOe OTHOIIEHHE K MPUPO/IE KaK UCTOYHUKY KHU3HU Ha 3emIe,
OCHOBE €€ CYIECTBOBAHWS, MIOHUMAHUE IICHHOCTH 370POBOr0 M Oe30macHoro obpasza KH3HW,
OTBETCTBCHHOE OTHOIICHHWE K COOCTBCHHOMY (M3MYECKOMY M ICHXHYECKOMY 3JI0POBBIO,
OCO3HaHUE LIEHHOCTU COOIIOJICHUS MPaBMII O€30MacHOTO MOBEJACHUS IPU PadOTE C BEIIECTBAMH,
a TaKXKE B CUTYAIUSIX, YIPOXKAIOIIUX 30POBBIO M KU3HH JIFOJICH;

- CIIOCOOHOCTHM MPUMEHATh 3HAHUS, MOJy4daeMble NMPH U3YYECHUM XUMHHM, Ul pEIIeHUs
3a/1a4, CBA3aHHBIX C OKPYXKaIOLE! IPUPOJTHON CPENOH, Ul TIOBBILIECHUS YPOBHS JKOJIOTUYECKON
KYJIbTYpPbl, OCO3HAHUS INI00AJLHOTO XapakTepa 3KOJOTHYECKUX MPOoOJIeM U MyTed MX pelieHus
IIOCPEICTBOM METOJOB XMMUH, DKOJIOTUYECKOTO MBIIUICHHS, YMEHUs PYKOBOJACTBOBAaTbCA UM B
IT03HABATEJIbHOW, KOMMYHUKAaTUBHON M COLMAJIBHON IIPAKTUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe merampeaMETHBIX pE3yNbTATOB BBIIEISIIOT 3HAYUMBIC UISI (OPMHUPOBAHUS
MUPOBO33PEHUsI OOIICHAYYHBIE MOHATUS (3aKOH, TEOPHSs, MPUHIINI, TUTIOTe3a, (aKT, CUCTEMa,
MPOLIECC, IKCIIEPUMEHT U APYTOe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUH M3 ATHX MPeIMeTOB (OPMUPOBATH NMPEACTABIEHUE O
[[EJIOCTHOM HAyYyHOW KapTUHE MHpA, U YHHUBEpCalbHbIE ydeOHbIE NEHCTBUs (TIO3HABATEIbHBIC,
KOMMYHUKATUBHBIE, PETYJSITUBHBIE), KOTOpPhIE 00ecneunBaroT (POPMUPOBAHHWE TOTOBHOCTH K
CaMOCTOSITENTLHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM eI TeIbHOCTH.

Ilo3naBaTebHBbIE YHHBePCaIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble Jjornyeckue a1eiicTBUA:

- YMEHHsI WCIOJb30BaTh NPHUEMBI JIOTUYECKOTO MBIIUICHUS] TP OCBOSCHWU 3HAHUM:
PacCKphIBAaTh CMBICI XUMHUECKUX MTOHATHH (BBIJEISITH UX XapaKTepPHbIC TPU3HAKHU, YCTAaHABINBATH
B3aMIMOCBSI3b C JPYTUMHU TOHSTHUSMH), HCIIOJNB30BATh TOHSATUS JUISI OOBSICHEHUS OTACIBHBIX
(haKTOB U SBJICHUI, BBLIOUPATh OCHOBAHUS U KPUTEPHUH AJIs Kiaccu(UKaIMi XMMUYECKUX BELIECTB
U XMMUYECKUX PEaKIUi, yCTaHABIUBATh MPUYMHHO-CICCTBEHHBIC CBSI3U MEXIY OOBEKTaMU
W3YYEHHUSI, CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTHUBHBIC, JCTYKTHUBHBIC, MO aHAJIOTHH),
JIeNIaTh BBIBOJIBI U 3aKITFOUCHUS;



- YMEHUE IPUMEHATH B Ipoliecce MO3HAHUS MOHATUA (IIPEeIMETHbIE U MEeTalpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, MHCIIOJIb3yeMble B XHMHH, MPEOOPa30BHIBATH HIMPOKO
MPUMEHSAEMbIE B XUMHH MOJEJIbHBIC MPEICTABICHHUS — XUMHUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xumuueckas ¢opMylna M ypaBHEHHE XUMHUYECKOH peakiuu — TMpU pelIeHud YydeOHO-
MO3HABATENBHBIX 3a/a4, C Y4YETOM OTUX MOJEIbHBIX MPEJCTABICHUN BBIABISATH U
XapaKTepU30BaTh CYIIECTBEHHbIC NMPU3HAKH H3Yy4aEMBIX OOBEKTOB — XMMHYECKHX BEIIECTB U
XUMUYECKUX PEaKLUN, BBIBIATH OOIIUE 3aKOHOMEPHOCTH, MPUYHMHHO-CIICICTBEHHBIE CBSI3U U
MIPOTUBOPEYUS B U3yUYaEMbIX MIPOLIECCaX U SBICHUSIX.

Ba3oBble uccienoBarejabcKue ecCTBUA:

- YMCHHUEC HCIIOJB30BATh IIOCTABJIICHHBIC BOIIPOCHI B KAYCCTBE MHCTPYMCHTA IIO3HAHUA, a
TAaK)XK€ B Kad4€CTBC OCHOBBLI JJIA (bOpMI/IpOBaHI/IH TUIIOTE3blI IIO TIPOBEPKC IPAaBHUIIBHOCTU
BBICKAa3bIBACMbIX CY)KHCHHﬁ;

- IpuoOpeTeHHe OMbITa M0 IUIAHUPOBAHMIO, OPTAHU3ALMU U MPOBEICHUIO YUEHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJOM MPOIlecca, CAMOCTOSTENILHO MTPOTHO3UPOBATh €TI0
pe3ynbrat, (GopMyIHpoBaTh OOOOMICHUS W BBIBOJBI IO pPE3yJbTaTaM IPOBEIEHHOTO OIIBITA,
WCCIIEIOBaHMs, COCTABIIATH OTUET O MPOJIEIaHHOM paboTe.

PabGora ¢ undgopmanmeii:

- YMEHHE BbIOUPATh, aHAIM3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIUIO PA3TUYHBIX BUOB
1 (hopM IpeICTaBICHUS, TOTYyYaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAs JIUTEpaTypa
XUMHUYECKOTO COIepKaHUs, CIIPaBOYHbIE TOcoOus, pecypchl THTepHeTa), KpUTHUECKH OLIEHUBATh
MIPOTHUBOPEUYUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

- YMEHHE IPUMEHSTDH PAa3IMIHbIE METOABI M 3aIIPOCHI IPU TIOUCKE U 0TOOpE HHPOPMALIUHU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JIJISl BHITIOJTHEHUS yIeOHBIX M MMO3HABATEIBHBIX 3371a4
OIpeNIeIEHHOr0 THUMA, MPUOOpETeHHEe OmblTa B OOJACTH MCIOJIB30BAaHUS HMH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHHE KYJIbTYPO aKTUBHOTO MCIIOJIb30BAHMS Pa3IMYHBIX
MIOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMANIbHYIO (OpMy THpeacTaBiIeHus
nHbOpPMAMY W WDTFOCTPHPOBATH peIIaeMble 3a/la4d HECJIOXHBIMH CXEMaMH, JAHarpaMMaMH,
apyrumu popMamu rpaduku U UX KOMOUHALIUSAMU;

- YMCHHUC HCIIOJIb30BATh W AHAJIMU3UPOBATH B IIPOLCCCC yqe6H0171 n HCCHGHOB&TGHBCKOﬁ
JCATCIIBHOCTH I/IH(i)OpMaIII/IIO O BJIMAHUHA NPOMBIIIJIICHHOCTHU, CEJILCKOTO XO03sHCTBA U TpaHCIIOpTa
Ha COCTOSAHUC Opr)KaIOH_[eﬁ HpHpO,Z[HOfI CpCabl.

KoMmyHuKkaTHBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUA:

- yMeHHus 3aJaBaTh BOMNPOCHl (B XOJ€ Aualiora W (Wiau) JOUCKYCCHM) MO CYIIECTBY
oOcykmaeMol TeMbl, (OPMYIHPOBATh CBOM MPEIJIOKEHUS OTHOCUTEIBHO BBITIOJHEHUS
MPEeJI0KEHHOM 3a/1a4u;

- YMCHUA NPEACTABIIATH IMMOJTYYCHHBIC PE3YJIbTAThI O3HaBaTEILHOU ACATCIIBHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JAeNaTh IPE3CHTAlMI0 PEe3yIbTAaTOB BBIMOIHEHUS XUMHYECKOTO
JKCTIEpUMEHTa (J1a00paTOPHOTO ONBITAa, JAOOpPATOPHON PAOOTHI MO WCCIICIOBAHHWIO CBOMCTB
BEIIECTB, Y4eOHOTO IPOEKTA);

- YMEHHUS y4eOHOrO COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEIBHON U
MCCIIEIOBATENILCKONW JIEATENbHOCTH TPU PEIICHHMH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBE y4éra



OOIIMX WHTEPECOB M COTJACOBAHUS TO3UIMH (0OCYXKIeHHs, OOMEH MHEHHUSMHU, «MO3TOBBIC
IITYPMBI», KOOPAWHAIIMSI COBMECTHBIX JICHCTBHM, ONpE/Ie/ICHINEe KPUTEPHUEB 110 OIICHKE KayecTBa
BEITIOJTHEHHOU PabOTHI U IPYTHE).

PerJIﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnble JeHCTBUA:

YMEHHE CaMOCTOSITEIHO ONPEICNATh eI JeSTeIbHOCTH, IJIAHUPOBATh, OCYIICCTBISTD,
KOHTPOJIMPOBAaTh M MpPU HEOOXOJMMOCTH KOPPEKTHPOBATH CBOIO [ESTEIbHOCTh, BBHIOMPATH
HauOosee 3P EeKTUBHBIE CIIOCOOBI PEIICHUS YIEOHBIX U TO3HABATEIILHBIX 3324, CAMOCTOSTEIIEHO
COCTaBJISATh WA KOPPEKTUPOBATH MTPEJIOKESHHBIN AITOPUTM JICHCTBUI MPH BBITIOJIHEHUH 33 aHHU#
C y4€TOM TOJYYCHHs HOBBIX 3HAHHH 00 HM3y4aeMbIX OOBEKTaX — BEHICCTBAX M PEAKIHUsX,
OLICHUBATh COOTBETCTBUE MOJYYECHHOIO PE3yJIbTaTa 3asiBICHHOW €M, YMEHHE UCIIOJIb30BATh U
aHAJTM3UPOBATh KOHTEKCTHI, ITPe/IaraeMbIe B YCJIOBUHU 3aaHUH.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3ylbTaTOB IO OCBOCHUIO O0S3aTENBLHOTO COJCp)KaHUS,
YCTaHOBJICHHOTO JaHHOW (QenepaibHON pabodeid TporpaMMoi, BBIICISIOT: OCBOCHHBIC
oOyyarolUMUCSl Hay4YHbIE 3HAHUS, YMEHHs U CHOCOOBI JeWCTBUHM, crnenuduueckue s
HpG[[MCTHOfI O6HaCTI/I <<XI/IMI/I$I>>, BUJbl JCATCIBHOCTU II0 IHNOJYYCHUIO HOBOI'O 3HAHUA, €ro
UHTEPIpETAINH, TPEOOPa30BaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YYEOHBIX U HOBBIX CUTYAlIHSIX.

K koHuy oOydeHus B 8 kJiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHU:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TOHITHH: aTOM, MOJIEKYJIa, XUMUUECKHI IJIEMEHT,
MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOJIHASI U HEOJHOPOJIHAS), BAJICHTHOCTD,
OTHOCHUTEIIbHASl aTOMHAs ¥ MOJIEKYJIsIpHAsl Macca, KOJMYECTBO BEIECTBa, MOJIb, MOJIIpHAs Macca,
MaccoBas JIOJISI XMMHUYECKOTO SJIEMEHTa B COCIMHEHHH, MOJSPHBIA 00BEM, OKCHUI, KUCIIOTA,
OCHOBaHHUE, COJb, 3JIEKTPOOTPUIATENILHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKas peakius,
KJIacCU(PUKALMS PEAKINil: PeaKIMu COCIUHEHMS], PEAKIMK PAa3JI0KEHHUs, PEAKIIUU 3aMEeIeHMUs,
peakiuu oOMeHa, 9K30- M YHAOTEPMUYECKUE PEAKIIUH, TETNIOBOM 2P dEeKT peakiuu, aapo aToma,
ANIEKTPOHHBIN CJIOM aToMa, aTOMHas OpOuTallb, paJlyCc aToMa, XUMUYECKasl CBA3b, MOJSPHAs U
HEMoJIsIpHas KOBAJICHTHAsl CBS3b, HOHHAs CBsI3b, MOH, KATHOH, aHUOH, PAacTBOpP, MaccoBasi OIS
BelecTBa (MPOIICHTHAs! KOHIIEHTPAIUs1) B PACTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBS3h OCHOBHBIX XUMHUECKUX TTOHATUN U IPUMEHSITh 3TH MOHITUSI TIPU
OIMCAHWY BEIIECTB U UX MPEBPAICHUH;

WCIOJIb30BaTh XMMHYECKYI0 CHMBOJUKY HJsi COCTaBJeHHS (OpPMYyN BEHIECTB U YpaBHEHUU
XUMHYECKUX PEAKIIUI;

OTIPE/ICTIATh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIWHEHUSX, CTENCHb OKHCICHUS
AJIEMEHTOB B OWHApPHBIX COCAMHEHUSIX, MPUHAIICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIacCy
COoeMHEHMH Mo (opMyIiaM, BUJ XUMUUYECKOU CBI3U (KOBAJICHTHAS U MOHHAS) B HEOPTraHMYECKHUX
COCTMHCHMSIX

packpsiBaTh cMbIch [lepuonnyeckoro 3akona JI. 1. MeHaeneeBa: 1eMOHCTpUPOBATh IOHUMaHHE
MEPUONYECKON 3aBUCHUMOCTH CBOMCTB XHMHYECKHX JJIEMEHTOB OT WX TOJOXEHHUS B
[lepuoanueckoii cucreme, 3aKOHOB COXPAHEHHUS MACChl BELIECTB, TOCTOSTHCTBA COCTaBa, AaTOMHO-
MOJICKYJIIPHOTO YY€HHsI, 3aKOHa ABOTaIpO;

OMKCHIBATh U XapaKTepu3oBaTh TabmuuHyro ¢opmy lleproanmueckoil CUCTEMBI XHUMHUYECKUX
AJIEMEHTOB: pa3auyaTh MOHATHUSA «TJIaBHas nmoarpynna (A-rpynma)» u «mmobounas nmoarpynna (b-
TpyIIa)», Majabie U OOJBIINE IEPHObI, COOTHOCUTH 0003HAYCHH S, KOTOPBIE UMEIOTCS B TaOIHUIIE
«Ilepuoguyeckas cucrema xuMmuueckux odnemeHToB JI. M. MenaeneeBa» ¢ 4YHMCIOBBIMU



XapaKTEPUCTHKAMHU CTPOCHHUSI aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB W 3apsij siapa, oOluee
YHCIIO JIEKTPOHOB M PACTIPEICIICHHUE HX T10 AJIEKTPOHHBIM CIIOSIM);

KJ'IaCCI/I(l)I/II_[I/IpOBaTb XUMHUYCCKUC 3JICMCHTBI, HCOPraHMICCKUC BCHICCTBA, XUMUUYCCKUC PCAKIIUN
(10 YMCITy M COCTaBY yYaCTBYIOLIMX B PEaKLUH BEIIECTB, IO TEIUIOBOMY 3 dekTy);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOMCTBA BEIISCTB PA3IMYHBIX KJIACCOB,
MOJTBEPIK/1asl ONMCaHNE TPUMEpPaMU MOJICKYIIIPHBIX YPAaBHEHUI COOTBETCTBYIOMINX XHMUYECKIX
peaKuuii;

IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KaUE€CTBEHHOTO COCTaBa, BO3MOXKHOCTH
IIPOTEKAHUsl XUMUYECKHUX IIPEBPAILICHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIECTB, MAacCOBYIO JOJIO
XMMHUYECKOTO 3JEMEHTa 10 (OpMyJie COCAMHEHHs, MAacCOBYIO JOJNIO BEIIECTBA B PacTBOpE,
IPOBOANTH PAcUYETHI IO YPAaBHEHHUIO XUMHUECKOH peaklny;

IMPUMCHATH OCHOBHBIC OIICpaluu MBICIIMTEIbHOM ACATCIIBHOCTH — aHaJIu3 U CUHTE3, CPABHCHUC,
000011eHNe, CHCTEMaTH3aIINIO, KJIAaCCU(HUKAIINIO, BBISIBICHUE TPUIHHHO-CIICICTBEHHBIX CBSI3EH —
AJId U3Yy4CHUSA CBOMCTB BEIICCTB U XHMMHYCCKUX peaKHHﬁ, CCTCCTBCHHO-HAYUYHBIC MCTOABI
NO3HaHMA — HAOII0ICHNE, U3MEPEHUE, MOJICTUPOBAHNUE, SKCIIEPUMEHT (PEabHBINA U MBICIICHHBIN );
CIICIOBATH MPaBHJIaM TI0JIb30BAaHUSI XUMHYECKON MOCYI0i U J1abOpaTOPHBIM 000PY/ZIOBaHUEM, &
TaKKe MpaBUiIaM OOpAIEHHs C BEIIECTBAMHU B COOTBETCTBUHU C MHCTPYKIHMSMHU 110 BHIITOJHEHUIO
71a00paTOPHBIX XUMHUYECKHX OIBITOB IO IMOJYYCHUIO M COOMPAaHHUIO ra3000pa3HbIX BELICCTB
(BomopoJa M KHCIOpOJa), MPHUIOTOBICHUIO PAaCTBOPOB C ONpPEAETIEHHOW MaccOBOIl oiei
paCTBOpéHHOFO BCIICCTBA, IIJIAHUPOBATL W IMPOBOJUTH XHMHUUCCKHEC OKCICPUMCHTBI I10
pacro3HaBaHUIO PACTBOPOB INEIOYEH M KHUCIOT C TIOMOIIBIO HWHIUKATOpOB (JIaKMYC,
beHondranenH, METUIOPAHK U APYTHE).

K koHiy oOydeHus B 9 kJiacce mpeMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaThb C()OPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITHH: XMMUYECKUM 3IIEMEHT, aTOM, MOJIEKYyIa,
WOH, KaTUOH, aHHWOH, IIPOCTOE€  BEIIECTBO,  CII0)KHOE  BEIIECTBO,  BAJIEHTHOCTb,
3JIEKTPOOTPULIATENIBHOCTD, CTEIEHb OKHCIICHMUS, XUMHYECKas peaklMs, XUMHUYECKas CBS3b,
TEII0BOM 3P (PEeKT peakuu, MOJb, MOJISIPHBIM 00bEM, PaCTBOP, ANEKTPOJIUTHI, HEITEKTPOIUTHI,
NIEKTPOJIUTUYECKAs JUCCOIMALMSA, PEAaKUMd HOHHOTO OOMEeHa, KaTajau3aTop, XHUMHYECKoe
paBHOBeEcHE, 00OpaTUMBbIE U HEOOpAaTUMBIE peaKLIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKIINH,
OKHCIIUTEb, BOCCTAHOBUTENb, OKHUCJICHHE M BOCCTAHOBICHHE, AJUIOTPONHs, aM(pOTEPHOCTS,
XUMHUYECKas CBsI3b (KOBaJEHTHAas, HWOHHAs, MeTa/sIndyeckas), KpUCTa/sindeckas pemeTka,
KOppO3Hsl METAJUIOB, CIUIABBI, CKOPOCTh XHMHYECKOW pPEAKLUHMH, NPEACIBHO JONMyCTUMAs
koHueHnTpanus [1JIK BemecTna;

WJUTIOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHITHI U IPUMEHSTh 3TU MOHATUS NPU
ONMCAaHUU BEUIECTB U UX MPEBPALICHUN;

WCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJUWKY JJsi COCTaBlIeHUS (OpMyNn BEIIECTB U YpaBHEHUN
XUMHYECKUX PEAKIIUI;

ONpPENENATh BAJICHTHOCTh U CTEIECHb OKMCIIEHHS XUMHUYECKHUX DJIEMEHTOB B COEIUHEHUAX
pPa3IMYHOIO COCTaBa, MPHHAJIEKHOCTh BEUIECTB K OINPEACIEHHOMY KJIACCy COCIMHEHHM 110
dbopMynaM, BUI XUMUYECKOU CBSI3H (KOBAJIGHTHAs, MOHHAS, METAJUTMUECKasi) B HEOPTraHUUECKUX
COEIMHEHMSX, 3apsA]l MOHA MO XUMHYECKOM (opmyie, xapakTep cpellbl B BOAHBIX PAaCTBOPAx
HEOPraHUYECKUX COCAVHEHUH, TUIl KPUCTAININYECKON PEIIETKY KOHKPETHOTO BEILIECTBA;
packpsiBaTh cMbicn [lepuoanueckoro 3akoHa [[. M. MeHneneeBa u AEMOHCTPUPOBATH €r0
MMOHMMAaHHE: OMKCHIBATh M XapaKTepu3oBaTh TabnuuHyo ¢opmy Ilepuonnyeckoil cHUCTEMBI
XUMHUYECKHUX 3JIEMEHTOB: pa3iuyarh MOHATHUS «TJaBHas moArpymnmna (A-rpymnmna)» u «moOouHas



noxarpynna (b-rpynma)», manbie u OonbIide MEpUOJbI, COOTHOCHTH O003HAUEHUS, KOTOPHIC
UMEIOTCSI B MEPUOJMUYECKON TalnuIe, ¢ YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOCHMsI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps[l A71pa, 00I1Iee YNCII0 3JEKTPOHOB U PacpeleIeHUE UX 10
JIEKTPOHHBIM CJI0AM), OOBSICHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U
UX COCIUHEHHUH B MpeesiaXx MallbIX NEpUOJOB U TJABHBIX MOATPYNI C y4ETOM CTPOCHHUS UX
aTOMOB;

KJaccu(UIUpPOBaTh XUMHUYECKHE 3JIEMEHTHI, HEOPraHMYECKHE BEIIECTBA, XMMUYECKHE PEAKIINU
(10 yKCIy ¥ COCTAaBY YYacCTBYIOLIMX B PEAKLIMU BELIECTB, 110 TEIIIOBOMY 3()(PEKTY, 0 U3MEHEHUIO
CTETEHEN OKUCIIEHNUS XUMHUECKUX 3JIEMEHTOB);

XapakTepu3oBaTh (ONUCHIBaTh) OOIIME M CcHeun(UYECKHe XUMHUYECKHE CBOMICTBAa MPOCTBIX U
CJIOKHBIX BEILIECTB, MOATBEPKIast ONMCAHUE MPUMEPAMHU MOJICKYJIIPHBIX U MOHHBIX YpaBHEHUH
COOTBETCTBYIOLINX XUMUYECKUX PEAKIIUA;

COCTaBJISATh YPABHEHUS IEKTPOJIUTUUECKON TUCCOLMALMU KUCIIOT, IEJI0Ue U CoJIel, MOIHbIE U
COKpaIllEHHbIE ypaBHEHUs peaklUil MOHHOIO OOMEeHa, YpaBHEHUS peakLUi, HOATBEPKIAIOIINX
CYLIECTBOBAHME F€HETUYECKOM CBSI3U MEX]y BELLIECTBAMH PA3JIMUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil IOCPEACTBOM COCTABICHHUS
AJIEKTPOHHOIO OajlaHCca 3TUX PEaKLIUi;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHMSI, BO3MOKHOCTH IIPOTEKAHUS
XUMHAYECKHX TMPEBPALICHUN B PA3IHUHBIX YCIOBHSIX;

BBIUUCIIATE OTHOCUTEJIbHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MAacChl BELIECTB, MacCOBYIO JOJIO
XUMHAYECKOTO 3JIEMEHTa 10 (OopMyJe COCTUHEHHs, MAacCCOBYIO JIOJIO BEIIECTBA B PacTBOpE,
IIPOBOJIUTH PAcUEThI 10 YPABHEHUIO XUMUYECKOH peaKInu;

coOIr0IaTh MpaBWiia MOJB30BAHUA XMMHUYECKOW MOCYA0H M J1abopaTOpHBIM 000OpyIOBaHUEM, a
TaKXe MpaBuiia OOpaIleHUs C BEIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMHM I10 BBIOJHEHUIO
71a00PAaTOPHBIX XUMHUYECKHX OINBITOB IO IMOJIYYEHHIO U COOMpPAHHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa 1 yrIeKuCIoro rasa);

MPOBOANTh PEAKIMH, MOJITBEPXKJIAIOLUINE KAueCTBEHHBIM COCTAaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IMyTEM XJIOpPHUI-, OpOMMI-, MOAUA-, KapOoHaT-, (ocdar-, cuiamkar-,
cynbdar-, THAPOKCHUI-WOHBI, KATHOHBI aMMOHHS ¥ HOHBl HM3YYEHHBIX  METAJJIOB,
MPUCYTCTBYIOIIME B BOJAHBIX PaCTBOPaX HEOPraHUYECKHX BEILECTB;

MIPUMEHSTh OCHOBHBIE ONEpPAllUU MBICIUTEIbHON AEATEIbHOCTH — aHAIN3 U CUHTE3, CPaBHEHHE,
0000111eHHEe, CUCTEeMAaTH3alNI0, BBIIBICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€M — A M3ydeHHUs
CBOWCTB BENIECTB M XUMHUYECKUX PpEAKIHi, €CTECTBEHHO-HAyYHBIE METOABl IO3HAHUSA —
Ha0JI0IeHNe, U3MEPEHNE, MOIETIMPOBAHNE, SKCIIEPUMEHT (PEabHbIM U MBICIICHHBIH).



MMPOBEPSEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM

OBPA30OBATEJIbHOM ITPOI'PAMMBI

8 KJIACC
Kon .
T IIpoBepsiembie NpeMeTHbIE Pe3y.IbTaThI 0CBOEHUs 0CHOBHOI
T 00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0O 00111er0 00pa30BaHus
1 ITo Teme: «IlepBoHaYaIbHBIC XUMHUYECKUE TTOHATHUS
pacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKHUX TMOHSTHUH: aTroM, MOJEKYyIa,
XUMHYECKUI 3JEMEHT, MPOCTOE BEIIEeCTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOIHAS U HEOJHOPOIHAs), BAJICHTHOCTb, OTHOCHTEIbHAs aTOMHAs M
MOJICKYJIIpHas Macca, KOJUYECTBO BEIIECTBA, MOJIb, MOJIApHAs Macca,
1.1 MaccoBas J0JiI XMMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBIA OOBEM,
XUMHUYECKas peakius, Kiaccudukaius peakluuid: peakiuu COeAUHEHUS,
peaKiuu pa3lIoKEeHUs, DPEaKIMH 3aMelleHHus, peakuuu OoOMeHa, JK30- H
IHIOTEPMHUYECKUE PEAKIIUHU, TEIUIOBOM AP(PEKT peakluu, pacTBOp, MaccoBas
JI0JIs BelecTBa (MPOIEHTHAs! KOHIIEHTPAIs1) B paCTBOpe
12 WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX 1:’IOH}ITI/II>'I Y TIPUMEHSTH
9TH MOHSATHUS MPU ONKMCAHUYU BEIIECTB U UX MPEBpaIllCHUN
13 I/ICHOJII)30]iaTI) XUMHUYECKYIO CI/IM?OJII/IKy JUTSL COCTaBIIeHUS (DOPMYJT BEIIECTB U
ypaBHEHUN XUMHUYECKUX peaklui
14 pacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHMSI MacChl BEIECTB, IOCTOSTHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUYEHHUsI, 3aKOHA ABOTaIpo
1.5 OTIpPEIETSATh BAJICHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX
16 KJIaCCU(PUITUPOBATh XUMUYECKHUE PEAKIIUU (TIO YUCITY  COCTaBY y4aCTBYIOIIUX
B PEAKIMH BEIIECTB, MO TEIIOBOMY 3P DEKTY)
1.7 BBIYHMCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEHIECTB
18 BBIYUCIISITh MAacCOBYIO JIONKO XHMHUYECKOTO DJIEeMEHTa 1o  (opmyie
COCJIMHEHMUS,
1.9 BBIYMCIISITH MACCOBYIO JIOJIO BEILIECTBA B paCTBOPE
110 MPUMEHATh ©CTECTBEHHOHAYYHBIE METOJABl TO3HAHUS — HaOJI0JIeHUE,
’ M3MepeHne, MOICTUPOBAaHUE, SKCIIEPUMEHT (pealIbHbII U MBICIICHHBIN)
2 ITo Teme: «BaxHelme npecTaBUTENIM HEOPraHUYECKUX BEIIECTB)
1 pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHUX TOHSATHM: OKCHUJ, KHCJIOTA,
) OCHOBAHHE, COJIb
29 OTIPEIEIATh MPUHAITICKHOCTD BEIIECTB K OMPEIeIEHHOMY KIIACCy COSTMHEHUH
o ¢hopmysam
2.3 KJIaCCU(UIIMPOBATH HEOPTAHUYECKUE BEIIECTBA
XapakTepu30BaTh (OMHCHIBATH) OOIMME XWMHUYECKHE CBOMCTBA BEIIECTB
2.4 pa3IMYHBIX KJIACCOB, TOJTBEPXkAasi OINUCAHWE TMPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUN COOTBETCTBYIOIIMX XUMUYECKHUX PEaKnui
MMPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT WX Ka4eCTBEHHOTO
2.5 COCTaBa, BOBMOXKHOCTH MPOTEKAHUS XUMHUECKUX MPEBPAIEHUN B PA3THIHBIX
YCIIOBUSIX
CIIeJIOBATh MPaBUJIAM IOJIb30BAHMSI XMMHUYECKOU TOCYAON M JTaOOpaToOpHBIM
26 obopymoBaHMeM, a TaKXke TNpaBWwiIaM OOpalieHuss C  BEIeCTBaAMH

B COOTBCTCTBMM C HHCTPYKHOUSAMH II0 BBIIIOJHCHHUIO J'Ia60paTOpHBIX
XUMHWYCCKUX OIIBITOB IO IMOJIYUYCHUIO U co61/1paHm0 F3.3006p213HI>IX BCIICCTB




Kon
NMpoBepsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHus

(Bomoposa W KHCJIOPOAA), MPUTOTOBJICHUIO PACTBOPOB C ONpEACIEHHON
MacCOBOM JI0JIei PacTBOPEHHOIO BEIIECTBA, IIAHUPOBATh M IPOBOJUTH
XUMHUYCCKHE IKCIIEPUMEHTHI
M0 PACMO3HABAHUIO PACTBOPOB IIEJIOUYEH M KHCIOT C TIOMOIIBIO0 HHAMKATOPOB
(nmakmyc, perondranenH, METUIOPAHXK U APYTHC)

2.7

IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XMMUYECKON peaKIuu

ITo Teme: «llepuognueckuii 3axkoH u Ilepuogudeckas cucreMa XMMHUYECKUX
snementoB JI. M. MenneneeBa. CtpoeHne aToMOB. XHMHUYECKas CBS3b.
OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIAN

3.1

PAaCKpBIBATL CMBICII  OCHOBHBIX XHWMHYCCKHUX IMOHSTHM: AApO  aroma,
BHGKTpOHHbIﬁ clioi aToMa, aToMHasd Op6I/ITaJ'II>, paanyc aroMa, XUMHUYCCKaAA
CBA3b, IIOJIAPHAA U HCIIOJIAPHAA KOBAJICHTHAA CBA3b, SJICKTPOOTPULIATCIIbHOCTD,
MOHHas CBA3b, HOH, KATHOH, aHWOH, CTCIICHb OKUCJICHUA

3.2

KJ'IaCCI/I(bI/II_[I/IpOBaTb XUMHNYCCKHEC DJICMCHTBI

33

OIMCBIBATh U XapaKTepu30BaTh TabInuHyto ¢popMmy Ileproguueckoil cuctembl
XUMHUYECKHUX OJJIEMEHTOB: pa3iuuyaTh IOHATHS «JaBHas noiarpynna (A-
rpynna)» u «mobounas noarpynmna (brpymma)», «mameie» U «OoJblIue»
HEPUOIbI

3.4

packpeiBaTh  cMmbict  [lepuogmueckoro  3akona .M. MeHnneneena:
ACMOHCTpHUPOBATL TTOHUMAHUEC HepI/IOHI/I‘IGCKOI\/'I 3aBHUCHUMOCTH CBOWCTB
XUMHUYECKHX AJIEMEHTOB OT UX MoJjokeHus B [leproanueckoit cucreme

3.5

COOTHOCUTH 0003HaueHUs, KOTOpble uUMeroTcs B Tabmuie «llepuoamueckas
cucteMa xumuueckux odnemeHtoB J[.M. MengeneeBa» ¢ YHUCIOBBIMH
XapaKTePUCTHUKAMU CTPOSHUSI aTOMOB XUMHUYECKUX JIIEMEHTOB (COCTaB U 3apsijl
A1pa, o0ree YHCII0 3JIEKTPOHOB
Y pacnpeiesICHUe UX MO JIEKTPOHHBIM CJIOSIM)

3.6

ONpCaACIATb CTCIICHL OKHUCJIICHUA 3JICMCHTOB B 6I/IHapHBIX COCIMHCHUAX

3.7

OIIPCACIIATH BU/J XHUMHYECKOU CBA3HU (KOBaJ'IeHTHaSI u I/IOHHaSI)
B HCOPraHMYCCKNX COCANMHCHUAX




Kon
NMpoBepPsieMOro
pe3yJbTara

9 KJIACC

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOT'0 00111eT0 00pa30BaHUs

ITo Teme: «BeH_IeCTBO N XUMHWYCCKas pCaKIus

1.1

packpbIBaTh  CMBIC  OCHOBHBIX  XMMHUYECKUX  IIOHSATHH:  PacTBOD,
AIEKTPOJIUTHI, HEAJIEKTPOJIMTBI, AIEKTPOIUTHYECKAS AUCCOUUALIMS, PEAKLIMT
HOHHOTO OOMEHa, KaTaJu3aTop, XMUMHYECKOE DPaBHOBECHE, OOpaTHUMbIC M
HEOOpaTUMbIE PEAKIUU, OKHUCIUTEIHHOBOCCTAHOBHUTEIIbHBIC PEAKIINH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCICHHE U BOCCTAHOBIICHUE, AJJIOTPOIIHS,
aM(pOTepHOCTh, XUMUYECKas CBsI3b (KOBAJICHTHASI, HOHHAS, METAJNTNICCKas ),
KPUCTAUIMYECKAs PEIIETKA, CIIJIABBI, CKOPOCTh XUMHYECKON PEAKIIUU

1.2

HJUIIOCTPUPOBATHL  B3aMMOCBA3b OCHOBHBIX XHMMHUUYCCKHX MOHATHH |
IMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

COCTaBIIATh YPAaBHEHUS DIIEKTPOJUTHUECKON AUCCOLUALMHN KUCIIOT, IEN0YeH
Y COJICH, TTOJIHBIE U COKpAIIEHHBIE YPAaBHEHHsI PEaKIfii HOHHOTO 0OMeHa

1.4

PaCKpbIBaTh CYIIHOCTDb OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ
MMOCPCACTBOM COCTABJICHUA 2JICKTPOHHOI'O OajaHca 3THX peaKHI/Iﬁ

1.5

IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMUYECKOW pEeaKIINU

ITo Temam: «HemeTannsl 1 UX COeAUHEHUS» U «MeTalbl U UX COSIUHCHUS

2.1

XapakTepu30BaTh (OMHMCHIBaTh) OOLIMEe U CHEHU(PHUECKHE XHUMHUYECKHE
CBOMCTBA TIPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPXKAAs ONUCAHUE
IIpUMEpPaMH  MOJIEKYJSIDHBIX M HMOHHBIX YPaBHEHHUH COOTBETCTBYIOLIMX
XUMUYECKUX PEAKLUN

2.2

COCTaBJIAATb  YPAaBHCHHA peaKHHﬁ, MNOATBCPKAAIOIIUX  CYHIECCTBOBAHUC
TCHETHUYCCKOM CBS3U MCXKY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

MPOTHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOXHOCTM TMPOTEKAHHS XHUMHYECKMX NPEBPALICHU B pPa3IUYHBIX
YCIIOBHSIX

2.4

CJIeIoBaTh MpaBUJIaM MOJIb30BAHUS XMMHUYECKOH MOCY0i U J1abopaTOpHBIM
obopymoBaHueM, a TakKe TMpaBujaM OOpalleHuss ¢ BeIIeCTBAMHU
B COOTBETCTBHM C WHCTPYKIMSIMH TIO BBITIOJIHEHUIO J1ab0paTOPHBIX
XUMUYECKHUX OTBITOB TIO MOJTYYEHUIO U COOMPAHUIO0 Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yrIeKuciIoro rasa)

2.5

MPOBOAMTH PEAKIUU, NMOATBEPKAAIONINE KAaUeCTBEHHBIN COCTAaB Pa3INYHbIX
BEIIECTB: pPAclO3HABaTh OMNBITHBIM NYTEM XJIOPHUA-, OpOMUI, HOIWI,
kapOoHart, gocdat, cuiImkar, cyabdar, THIPOKCUANOHBI, KATHOHBI aMMOHMUS,
WOHBl M3YyYEHHBIX METaUIOB, IPUCYTCTBYIOIIME B BOAHBIX pacTBOpax
HEOPraHMYECKUX BEIIECTB

ITo Teme: «XuMHsI U OKpYXKaroliasi Cpeiar»

3.1

pacKpbIBaTh CMBIC] OCHOBHBIX XuMuueckux moHstuit: [1JIK BemecTsa;
KOPPO3HsI METAJUIOB

3.2

MPUMEHSTh OCHOBHBIE OIEPAIH MBICIIUTEIHHON ACSITENFHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 00O0OIICHIE, CHCTEMATH3aIMIO, BBISIBICHUE MPUYUHHO-
CIICJICTBEHHBIX CBSI3¢H — JUISI M3YYCHHS CBOWMCTB BEIICCTB U XUMHYCCKHUX




Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJIbHOM NPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHus

peaKkiMii; eCTECTBEHHOHAYYHbIE METOJAbl IMO3HAHUS — HaOJ0ICHHE,
M3MepeHe, MOICTUPOBAaHUE, SKCIIEPUMEHT (peasibHbII U MBICIICHHBIN)




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
INPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» Xumust: 8- kiacc: 0a30BbIi ypoBeHb: yUeOHUK; 5-¢ u3ganue, nepepadborannoe ['abpuensn
0.C., Octpoymo N.I'., Cnankos C.A. AxkuroHnepHoe 001ecTBo «31arenbcTBo
«IIpocsemenue»

» Xumus: 9-i kiacc: 6a30BbIi YPOBEHb: YUEOHUK; 5-€ U3Ianue, nepepadborannoe ["abpuensa
0.C., Ocrpoymos N.I'., Cnankos C.A. AxkuronepHoe o01iecTBo «31arenbcTBo
«IIpocBemenue»

METOJAUYECKHUE MATEPUAJIBI JIJISA YUUTEJ A
O.C. TI'abpuansn, C.A.CrnaakoB Xumus 8-9 kiacc 6a30BbIil ypoBeHb MeToudeckoe mocooue
Mocksa «IIpocsemienue» 2023r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://www.chemnet.ru 'azera «Xumusi» u CalT 1uist yauTens «5 uay Ha ypoK XUMHUI»
http://him.1september.ru Enunas komekuus LOP: [Ipenmernas kosmekuus «XuMHEs»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HbBIE
skcniepuMeHThl: xumus. Kosiekus Poccuiickoro o61eo0pa3zoBaTe»HOTO oprajia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoii
http://www alhimik.ru Bcepoccuiickasi onumimuaia MKOJILHUKOB T10
XUMHUH
http://chem.rusolymp.ru Opranudeckas XuMus: JEKTPOHHBIM YIEOHUK JJI CPEAHEH IIKOJIBI
OCHOBBI XMMHUU: 3JIEKTPOHHBIN yueOHUK http://www hemi.nsu.ru OTKpbITHII Kotemk: XuMus
http://www.chemistry.ru /luctaniinonHas OJIMMITHAAa 10 XUMHUH:

TEJIEKOMMYHHKAIIMOHHBIN 00pa30oBaTeIbHbIN MPOEKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry JlucranimonHbie 3BpUCTHIECKHE
OJIMMITHA]IBI TI0 XUMUHU

http://www eidos.ru/olymp/chemistry 3annuMarenbHass XUMHUs
http://home.uic.tula.ru/~zanchem W13 omnbita paboThl yUUTENS] XUMHUU: CAaHUT
H.}O.CricmanoBOM

http://sysmanova.narod.ru Kabunet xumuu: caiit JI.B. PaxmanoBoi

http://www 104.webstolica.ru Kiaccupukanuss XuMru4ecKuX peaxiuii
http://classchem.narod.ru KonTpen — Xumus 11 Bcex: yueOHO-UHGOPMAIIMOHHBIIN callT
http://kontren.narod.ru Marepuanst kadeaps! Gpusndeckoi u KoutonaHou xumMuu KOxkHOTO
(benepaabHOro yHUBEpCUTETA

http://www.physchem.chimfak.rsu.ru Meroauka o0yuenust xumuu: cailt kapeapsl xumuu HI'TIY
http://mctnspu.narod.ru Metoanueckoe oobeauHenne yunreneir xumun Ceepo - Boctounoro
OoKpyTra roposa MockBbI

http://bolotovdv.narod.ru HanomeTp: HaHOTEXHOJIOTHYECKOE cOOOIIECTBO http://www.
nanometer.ru OHJIAH-CIIPaBOYHUK XUMHUYECKHUX JIEMEHTOB

WebElements http://webelements.narod.ru [lomynspaas 6uGnroTeka XMMUYECKUX 3JIEMEHTOB
http://n-t.ru/ri/ps Caiit Alhimikov.net: yaeOHbBIE U ClTpaBOYHBIE MAaTEPHAIIBI IO XUMHUH
http://www. alhimikov. net Caiit Chemworld.Narod.Ru -Mup xumun
http://chemworld.narod.ru Caiitr «BupTryanpHas XuMHYeCKas IIIKOJIa
http://maratakm.narod.ru Caiit «Mup xumun»

http://chemistry. narod.ru XuMuK.py: caliT 0 Xumuu

http://www.xumuk.ru Xumuuaeckasi crpannuka Spocnasckoro LleHTpa TeneKOMMyHUKALUN U
WH(POPMAIIMOHHBIX CUCTEM B 00pa30BaHUU

http://www.edu.yar.ru/russian/cources/chem Xumuueckuit nopran ChemPort.Ru



http://www.chemport.ru Xumuueckuit cepep HimHelp.ru: yueOHble u cipaBoyHbIE MaTe€pHUaIbl
http://www himhelp.ru Xumus: Marepuansl «Bukumeaun» — cBOOOTHOM SHITMKIIOTICIUH
http://ru.wikipedia.org/wiki/Xumus Xumus 171 BCeX: WILTIOCTPHPOBAHHBIE MaTEPHAIIBI IO
o01eit, opraHu4eCcKON 1 HEOPraHMIECKON XUMHUH

http://school-sector.relarn.ru/nsm Xumust u xu3ab — XXI BeK: HayUHO-TIONYIISIPHBIN JKypHAI
http://www.hij.ruXumo3a: cooOiiecTBo yunuTenaeit Xumuu Ha noptaie «CeTb TBOPUYECKHUX
YUUTEIIEH

http://it-n.ru/communities.aspx?cat no=4605&tmpl=com I[lIkoJbHHKaM O XUMHH: CAUT
XUMHYecKoro ¢axyiabrera Antl'Y

http://www chem.asu.ru/abitur 3iexkTpoHHas OMOINOTEKA 110 XUMHH U TEXHUKE
http://rushim.ru/books/books.htm Dnexrponnas OubmuoTexa yaeOHbIX MaTEPUAIIOB 110 XUMHUH Ha
noprasie Chemnet

http://www.chem.msu.su/rus/elibrary DnemMeHTbI )KU3HU: calT yunurens xumuu M.B.ConoBseBoii
http://www.school2.kubannet.ru Dunuknoneaus «[Ipupona Haykuy»: Xumus
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