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HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHUU HA YpOBHE OCHOBHOT'O 0OIIET0 00pa3oBaHuUs COCTaBIIEHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelbHON HpPOrpaMMbl OCHOBHOI'O
obmero obOpaszoBanusd, mnpexacraBieHHbix B @I'OC OOO, a Takxke Ha OCHOBE (elepabHOM
paboueii mporpaMMbl BOCIIMTAHUS U C YYETOM KOHLEMIUHU MPENoJaBaHusl yueOHOro mpeaMera
«Xumusi» B 00pazoBaTeNnbHbIX opranu3anusax Poccuiickoit @enepanun.

[Iporpamma mo xumum Ja€T NpeACTaBICHUE O LEIsIX, OOliel cTpaTeruu oOyudeHwus,
BOCIIUTaHMUsSI U pa3BUTHS OOydaroIMXCs CpEeACTBaMHM y4eOHOro IpeaMeTa, yCTaHaBJIMBAET
o0s13aTeNbHOE MPEIMETHOE COACpKAHKE, PEIYyCMAaTPUBACT paclpepesieHHue ero mo Kiaccam u
CTPYKTYPUPOBAHHE 10 pa3/iesiaM U TeMaM MPOrpaMMsbl 110 XUMHUH, OMpeesieT KOINYeCTBCHHbIE
U KayeCTBEHHBIC XapaKTEPUCTUKU COACP)KaHUS, PEKOMEHIYEeMYI0 II0CIIe0BaTeIbHOCTh
U3YYEHHs] XUMHUH C YUETOM MEXIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JOTMKH y4eOHOTro
mporiecca, BO3pacTHBIX 0COOEHHOCTEH 00YJaroIuXCs, ONpeAessieT BOSMOKHOCTH TpeAMeTa st
peanuszanuy TpeOOBaHUN K pe3yabTaTaM OCBOCHHUS OCHOBHOM 0Opa3oBaTebHOW MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHus, a TaKKe TPEOOBAHUH K pe3ysbTaTaM 0Oy4eHUsI XUMUHU
Ha YypOBHE Leled W3ydeHus IMpeaMeTa U OCHOBHBIX BHUAOB YueOHO-IIO3HaBaTENbHOU
JEeSITEIbHOCTH 00Y4aroIerocs Mo OCBOCHUIO Y4€OHOT0 CO/Iep KAHUS.

3HaHUE XUMHH CIY)XKUT OCHOBOH JJIs1 (POPMHUPOBAHUS MUPOBO33PEHUST 00yUalOIIErocs, ero
IIPEJCTABICHUH O MAaTEPUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POpMUpPYyEMbIEe XUMHUEH
MPEJCTABICHUS O B3aUMOIIPEBPAIICHUAX SHEPTUU U 00 HBOJIOIMH BEIIECTB B MIPUPOE, O MyTAX
pemeHust TI00albHBIX IMPOOJEM yCTOMYMBOIO pa3BUTUS 4YEJIOBEYECTBA — CBIPHEBOINA,
HHEPreTUYECKON, MUILEBON M SKOJIOTUYECKOI 0€30MacHOCTH, TPOOIEeM 31paBOOXPaHEHUSI.

N3yueHne xumuu:

CMOCOOCTBYET pealM3allud BO3MOXKHOCTEH [UIs CaMoOpa3BUTHA M (HOPMHUPOBAHUS
KYJIBTYpBI INYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHOM IPaMOTHOCTH;

BHOCHUT BKJIaJI B (pOpMHUpOBaHME MBIIUICHHS U TBOPUYECKUX CIIOCOOHOCTEH 0Oydarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSTENbHON  yueOHOM  JeATeNbHOCTH,  OSKCIEPUMEHTAIbHBIX U
WCCIIEIOBATEIIbCKUX YMEHHH, HEOOXOAWMBIX KaK B IIOBCETHEBHOM KH3HH, Tak H B
npodecCHOHANbHOMN IEATeTbHOCTH;

3HAaKOMHUT CO CHENM(UKONM HAYy4YHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI LIEIOCTHOIO
B3IJIs1/1a HA €JMHCTBO MPHUPO/IBI U YeNTOBEKa, SBJSIETCS OTBETCTBEHHBIM 3TarioM B ()OPMHUPOBAHUU
€CTECTBEHHO--HAayYHOI I'PaMOTHOCTH 00yYaroIuxcs;

CrocoOCTBYeT (HOPMUPOBAHUIO IIEHHOCTHOI'O OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K MpUpOJEe, K 4YEIOBEKY, BHOCHT CBOHl BKJIaJ B HKOJOTMYECKOe OOpa3oBaHUE
00y4JaronIuXxcsl.

JlaHHble HampaBlieHHs B OOYYEHHH XMMHU OOECIIEUMBAIOTCS CIEUU(UKON COAepKaHHs
y4eOHOro TmpeaMeTa, KOTOPBIA SIBISETCS IMEAarorHYecKd aJalTHPOBAHHBIM OTPAKEHUEM
0a30BOi HAYKH XMMHUU Ha OIPEIeIEHHOM dTare e€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOIIETO OOpa3oBaHHS OPUEHTHPOBAH HAa OCBOCHHUE
00yJaromuMHCs CUCTEMbI IEPBOHAYAIBHBIX MOHATUA XMMHUHU, OCHOB HEOPTaHUYECKOH XUMHUU U
HEKOTOPBIX OT/AENbHBIX 3HAUUMBIX MOHATHHA OPraHUYECKOH XUMHUU.

CrpykTypa conepaHHs MPOrpamMMbl 10 XUMHHM C(OPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ msydenuro. ColepxaHue CKIAAbIBACTCA U3 CUCTEMBbl MOHATUH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CHUCTEMbI MOHATUH O XHMHUYECKOH peakiuu. OO0e 3TH CHUCTEMBI



CTPYKTYPHO OpPraHHM30BaHbl M0 MPUHLHUILY MOCIEIO0BATEIBHOIO Pa3BUTHs 3HAHUK HAa OCHOBE
TEOPETUYECKUX MPEJCTABICHUN Pa3HOT0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUs KaK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuoguueckoro 3akona Jl. 1. MeHieneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHUS O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;

— IPEJCTaBIECHUHN 00 3JIEKTPOIUTUUECKOM TMCCOLMAIINY BEILIECTB B paCTBOPAX.

Teopernyeckue 3HAHMS PACCMATPUBAIOTCS HAa OCHOBE HMIIMPUYECKM TOJYYEHHBIX U
OCMBICIICHHBIX (DaKTOB, Pa3BHBAIOTCA IIOCIEAOBATENIFHO OT OJHOTO YPOBHS K JPYrOMY,
BBIMOMHAS (PYHKUMU OOBSCHEHHMS W NPOrHO3UPOBAHUS CBOICTB, CTPOEHUS M BO3MOXKHOCTEH
MPaKTUYECKOr0 IPUMEHEHHUS U TOTYyYEHHS N3y4aeMbIX BEIIECTB.

OcBoenne nporpaMMbl IO XHMHH CHOCOOCTBYET (OPMHUPOBAHHIO IPEICTABICHUS O
XMMHYECKON COCTABJISIONICH HAay4HOM KapTUHBI MHUpa B JIOTUKE €€ CHUCTEMHON MNPUPOIBI,
LIEHHOCTHOT'O OTHOILEHUS K HAYYHOMY 3HAHHUIO U METOJlaM II03HaHUs B Hayke. M3yuenue xumun
MPOUCXOAUT C TpPHUBJICYECHHUEM 3HAHUW M3 paHee M3YyYEHHBIX YUeOHBIX MPEeIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5-7 xknacce» u «dusuka. 7 kaace».

[Ipu u3ydeH XUMUU TPOUCXOAUT (POPMUPOBAHKE 3HAHUM OCHOB XMMHUUYECKON HAYKH KaK
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKON JESITEIbHOCTH YEJI0BEKA U KaK OJHOTO
13 KOMIIOHEHTOB MUPOBOW KYIbTYphl. 3ajadya yueOHOro MmpeaMera COCTOUT B (POPMHPOBAHUU
CUCTEMbl XMMMUYECKUX 3HAHMM — Ba)KHEHIIMX (DAKTOB, MOHATHUN, 3aKOHOB M TEOPETUYECKUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUII MHPOBO33PEHUECKOr0 XapakTepa, s3blka HayKH, B
MPHOOILEHNH K HAyYHBIM METO/IaM MO3HAHUS MPU W3YUYEHUHU BEUIECTB U XUMUYECKUX PEaKIUil, B
(GOopMHUpPOBAaHMM W pa3BUTHM [I03HABATEIbHBIX YMEHMH M HMX HIPUMEHEHHH B Y4eOHO-
MO3HABATENIbHOM M y4eOHO-HMCCIIE0BATENbCKON 1eATeIbHOCTH, OCBOEHUHU MPAaBHII 0€30MacHOro
oOparieHus ¢ BeUIeCTBAMU B MIOBCETHEBHON JKHU3HH.

[Ipy m3ydyeHMHM XUMUU Ha YpPOBHE OCHOBHOTO OOINEro OOpa30BaHUS BaXKHOE 3HAUCHUE
puoOpenH Takue IeH, Kak:

— (opMupoBaHHE UHTEIJIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOH K caMOOOpPa30BaHUIO,
COTPYAHHYECTBY, CaMOCTOSATEIbHOMY IPUHATUIO PEIIEHUN, CIOCOOHOM aganTHpoBaThCs K
OBICTPO MEHSIOIIUMCSI YCIIOBHSIM KU3HH;

— HAaNpaBJIEHHOCTb OOYyYEHHsS Ha CHUCTEMaTHYecKOoe IMpHOOIIeHnEe o0yJaroumxes K
CaMOCTOATEJIbHOM  IIO3HABaTEJIbHOM  JEATEIIBHOCTH,  HAy4YHbIM  METOAAM  IIO3HAHMS,
(hopMHUPYIOIIUM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU,

— oOecrieueHne YCIOBUH, CIOCOOCTBYIOIIMX NPUOOPETEHUIO OOYYaIOUIMMUCS OIBITa
pa3HOOOpa3HOM N1eATENbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOUEBBIX HABBIKOB (KIHOYEBBIX
KOMIETEHIIHI ), UMEIOIINX YHUBEPCAIIbHOE 3HAUE€HUE AJIS PA3JINYHBIX BUAOB AESITEIbHOCTH;

— (opmupoBanue o0uieil pyHKIMOHATBHOM U €CTeCTBEHHO-HAYYHON I'PaMOTHOCTH, B TOM
qrcie YMEHHU OOBSCHATH W OIICHWBAThH SIBJICHUS OKPYXKAIOMIETO MHUPA, UCIIONB3Yys 3HAHUS U
OTBIT, TONyYEHHbIE MPH H3IYYCHUH XUMHUHU, MPUMEHATh HMX NpPH pEIIeHUHu NpodieM B
ITOBCEHEBHOM KU3HU U TPYIOBOM IESTEIBHOCTH;

— (hopMupoBaHHe y 00Y4aIOLIMXCS T'YMaHUCTHYECKMX OTHOIICHUH, TOHUMaHUS [ICHHOCTH
XUMHYECKUX 3HAHUU A7 BBIPAOOTKH SKOJIOTMYECKH II€JIECOO0pa3HOro IMOBEIACHHSI B OBITY U
TPYAOBOH AESITEIBHOCTH B IIENIIX COXPAHEHUS CBOErO 3/J0POBbS M OKPY’KAKOLIEH IPHUPOIHOU
Cpelibl;

— pa3BUTHE MOTUBALMHU K O0yUEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEeIOBEYECKHX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAaHHOMY BBIOOpY
pouIs ¥ HANPABICHHOCTH JAIBHEUIIETO 00yYeHUSI.



OO0miee Ynciio 9acoB, OTBEAEHHBIX IS M3YYEHHS] XMMHHA HAa YPOBHE OCHOBHOT'O OOIIETO
oOpazoBanwsi, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJen), B 9 kiacce — 68
4acoB (2 yaca B HEJIETIO).



COJEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHSATUSA

[Ipeamer xumuu. Ponp XuUMUM B KM3HU 4YeJNOBEKa. XMMHsS B CHUCTEME Hayk. Tena u
BenlecTBa. Pu3MuUeCKUe CBOMCTBA BEUIECTB. ArperarHoe cocTosiHue BemiecTB. [loHsTHE O
MeToJlaX Mo3HaHUs B XUMUU. YucThie BemlecTBa U cMecu. CrocoObl pasieneHust cMecei.

ATOMBI W MOJIEKYJIBbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJBI XUMHUYECKUX 3JIEMEHTOB.
IIpocTeie 1 ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckass (Qopmyna. BaneHTHOCTb aTOMOB XMMHYECKUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BenlecTB. OTHOCUTENbHAS aTOMHas Macca. OTHOCHUTENbHASI MOJIEKYJISIpHAS
Macca. MaccoBast 10711 XUMUYECKOIO 3JIEMEHTA B COEIMHEHUN.

KomnuectBo BemectBa. Monb. MonsipHas Macca. B3aumocBsI3p KolnyecTBa, Macchl U
YHclia CTPYKTYPHBIX €IMHUIL BenlecTBa. Pacy€rel mo hopMynaM XUMHUECKUX COSMHEHHH.

®u3nyeckue U XMMHUYECKUE SBJICHMs. XHUMHUYECKass peakuus M €€ NpU3HAKU. 3aKOH
COXpaHEHHUS MacChl BelIeCTB. XUMHUeckue ypaBHeHus. Kiaccudukanus XUMHUYECKUX PEaKIIHii
(coemuHeHust, pa3oXKEeHHs, 3aMeIeHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJOH, IpaBujiaMu padoThl B J1a0opaToOpuu U MpuéMamu
oOpareHusi ¢ 1a0opaTOpHbIM O0OPYJOBAHUEM, HM3YYE€HHE W ONHUCAHHE (PU3UYECKUX CBOUCTB
00pa3IoB HEOPraHUYECKHUX BEIIECTB, HAOMIOIeHNE (PU3NIECKUX (TIJIAaBICHUE BOCKA, TasTHHE JIb/IA,
pacTHpaHue caxapa B CTYIKE, KUIIEHUE M KOHJEHCALUs BOJbl) U XMMHUECKUX (FOPEHHUE CBEUH,
MIPOKAIMBAHUE METHOU MPOBOJIOKH, B3aUMOJCHCTBUE MeJla C KUCIIOTOM) sIBJICHUH, HAaOt0IeHNE
U ONHCAaHME [PU3HAKOB MPOTEKAHMS XHUMHUYECKMX peakuuid (paslokeHue caxapa,
B3aUMOJICCTBUE CEPHOM KHCIIOTHI C XJOPUAOM Oapus, pasznokenue ruapokcuaa meau (l1) mpu
HarpeBaHWM, B3aUMoOJeicTBUE ene3a ¢ pactBopom comu meau (I1), m3ydenwe crmocoOoB
pa3feneHusl CMecell: ¢ MOMOIIbI0 MarHuTta, (QWIBTPOBAHUE, BBIMAPUBAHUE, AUCTUILIALUSA,
xpomarorpagus, NIpPOBEJCHHE OYHCTKM IOBAPEHHOW CONM, HAOIIOJEHHUE U ONUCAHHE
pE3yabTaTOB NPOBEIECHUS OINbITA, WIUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE
Mozeield MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baxneiinmue npeacTraBuTe M HEOPraHUYECKHUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kuciaopon — 3J€MEHT U MPOCTOE BEIIECTBO.
Haxoxxnenue kucinopoaa B npupoae, pusnueckue 1 XUMHUECKHE CBOMCTBA (PEaKLUU TOPEHHS).
Oxkcunpl. [lpumenenune xkuciaopoma. CnocoObl TMOJTydeHUs KHCIOpoaa B jabopaTopuud U
npombIieHHOCTH. KpyroBopor kuciopona B mpupone. O30H — amorponHas Moaudukanus
KHCJIOPO/Ja.

TeroBoit >pGeKT XUMHUYECKOW pEaKIUuh, TEPMOXUMHUYECKHE YpaBHEHHs, 3K30- U
SHIOTEPMUYECKUE peaKkluu. TOIIMBO: yroib M MeETaH. 3arps3HEHUE BO31yXa, YCUJIEHUE
MapHUKOBOI0 3 (eKTa, pa3pylieHue 030HOBOTO CIIOs.

Bomopon — »nemeHT M mpocroe BemecTBo. Haxokaenue Boxopona B IIPUPOAE,
(u3nueckue 1 XMuMUYECKHE CBOMCTBA, IPUMEHEHHE, CI1ocO0bI oydyeHus. KuciaoTel u comnu.

MosnsipHblii 00bEM Ta30B. PacuéTbl M0 XUMHUYECKUM YpaBHEHUSIM.

®dusnyeckre cBoiicTBa Bonbl. Boma kak pactBoputens. PactBopel. HackilieHHble u
HEHACBILIEHHBIE pacTBOpbl. PacTBOpMMOCTh BewlecTB B Boje. MaccoBas A0isl BELIECTBA B
pactBope. XUMHUYECKHE CBOWMCTBA BOJbl. OcHOBaHUA. Poib pacTBOPOB B MPHUPOJE M B KU3HU



yenoBeka. KpyroBopor Bozabl B mpupoje. 3arpsA3HEeHHE MPUPOAHBIX BOJA. OXpaHa U OYHMCTKA
MPUPOJTHBIX BOJI.

Knaccudukanus wHeopranmdeckux coeauHeHuid. Oxcuapl. Krnaccudukamus OKCHIOB:
corneoOpasyromniue (OCHOBHBIE, KHUCIIOTHBIE, aM(pOTepHBIC) U HecoieoOpasytome. Homenkmnarypa
okcuoB. du3nyeckre 1 XUMUYECKUE CBOMCTBA OKCHIOB. [lomyueHne okcuaos.

OcHoBanms. Knaccudukarmuss OCHOBaHMI: IIETOYM W HEPACTBOPUMBIC OCHOBAHUS.
Homenknarypa ocHoBaHuid. Pu3nueckue M XUMHYECKHE CBOWCTBa OcHOBaHWM. [lomydyenue
OCHOBAHM.

Kucnotel. Knaccuduxamus kucnor. Homenknarypa kucior. @usndeckue ¥ XUMUUYECKHE
cBorcTBa KUCIOT. P aktuBHOcTH MetaiioB H. H. bekeroBa. [Tonydyenue Kucior.

Conu. HomeHnknarypa cosneil. @u3ndyeckue U XMMHYECKHE cBoiicTBa coseld. Ilomyuenue
COJIEH.

I'eneTnueckas CBA3b MEXAY KJIaCCAMU HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpe/IeIICHUE COACpKaHMs KUCIOpoa B BO3AyXe, MOMydeHHe, CoOnpaHue,
pacro3HaBaHWE W H3y4YEHHE CBOWCTB KHCIOpPOJAA, HaONIO/IEHHWE B3aHMMOJCHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCIIOBUS BO3HUKHOBEHUS M IMPEKpaIIeHUs] TOpeHus (IMoxkapa), O3HAKOMIJICHHE C
oOpa3liaMy OKCHJIOB W ONHCAHHE WX CBOKMCTB, IMOJIy4eHHE, COOMpPAaHHE, PACIO3HABAHHUE H
H3ydeHHe CBOMCTB Bojaopojaa (ropeHue), B3aumojeictBue Bogopoaa ¢ okcuaom meau (1)
(BO3MOXHO HCITOJIb30BAaHKME BHIEOMATEPUANIOB), HAOIIOCHHE O0pa3lloB BEIIECTB KOIUYECTBOM
1 Momnb, ucciaeaoBaHUE OCOOEHHOCTEW pPAacTBOPEHHUS BEIIECTB C PA3THMYHON PACTBOPHMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENCIEHHOW MAacCOBOM JIOJIEM pPACTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOJBI C MeTaulaMu (HaTpueM W KajbllieM) (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), MCCIEAOBaHUE OOpPAa3IOB HEOPTAHMUYECKUX BEIIECTB PA3IMYHBIX KJIAcCOB,
HaOJI0/IeHUE M3MEHEHUS OKPAacKU WHIMKATOPOB B pPacTBOpax KUCIOT M LIENOued, M3ydeHHe
B3aumozeiictBus okcuga Meau (ll) ¢ pacTBopom cepHON KHCIOTBI, KHUCIOT C METajljlaMy,
peakuuii HEWTpaau3alMM, IOJy4eHHE HEpPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHUE OJHOIO
METaJlJIa [PYTUM U3 pacTBOpPA COJIM, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a1a4 10 TeMe «Baxxnenmue
KJIaCChl HEOPTAHUYECKUX COCTUHEHUID.

IMepuonuveckuii 3axkon u Ilepuoanyeckasi cucrema xumu4yeckux 3djemeHtos /I, WU.
MenpgeneeBa. CTpoeHue aToMOB. XMMHU4YeCKasl ¢BA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbBIE
peakumuu

[lepBbie TOMBITKA KIACCU(PUKAIMKA XUMHYECKUX OJJIeMEHTOB. [loHsATHE O Tpymmax
CXOJHBIX 3JIEMEHTOB (ILIETOYHBIE U IIE€I0YHO3EMENbHbIE METaIbl, FAJION€Hbl, MHEPTHBIE T'a3bl).
DJeMeHTHI, KOTOpbIe 00pa3yroT aM(OTepHBIE OKCUABI M THAPOKCHIBI.

[lepuonmueckuii 3akoH. Ilepumonnueckass cucrema xumudeckux osnementos J[. U.
MengeneeBa. KoportkomepuonHas w ummHHONEpHoaHas (opmel [leproaudeckoit CUCTEMBI
xumuueckux onemeHToB [[. M. MenneneeBa. Ilepuogsl um rpynnbl. PU3UYECKUR CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJA U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aromMHbIX saep. M3orombl. Onektponsl. CrtpoeHue
3JIEKTPOHHBIX 00O0JIOUYEK aTOMOB MEPBHIX 20 XUMHUUYECKHUX AIeMEHTOB [leproanueckoil cucTeMbl
J. W. MenneneeBa. XapaKTepucTUKa XUMHUYECKOI'O 7JJIEMEHTa MO €ro MOJIOKEHUI0 B
[Tepuoanueckoii cucreme J[. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJInyCca aTOMOB XMMUUYECKUX IJIEMEHTOB, METAIUTMYECKUX U
HEMETAJUIMYECKUX CBOWCTB MO IPYIIIaM U EPUOIaM.



3nauenue [leproanueckoro 3akoHa u [lepuognyeckoi CUCTEMbI XMMUYECKUX 3JIEMEHTOB
JUIsl pa3BUTUA HayKu U npakTuku. [[. . MenneneeB — yd€HbIl U IPaKJaHUH.

XuMuyeckas CBSI3b. KoBanenrtnas (monsipHas u HEToJsIpHast) CBSI3b.
DNEeKTPOOTPULIATENbHOCTh XUMHUUECKHUX JIEMEHTOB. VIoHHasI CBSI3b.

Crenenp  okucieHus. OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. [Iporeccs
OKHCJIEHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm

U3ydeHHe 00pa3IOoB BEIIECTB METAIOB M HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKAa C PAcTBOpPaMHU KUCJIOT U ILIEJIOYEH, MPOBEJEHUE OIBITOB, WILIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEINIbHBIX PEAKIMH (TOpeHHEe, PEaKIINK pPa3I0KEHUs, COEAUHEHNUS).

Mesicnpedmemmnuie ceasu

Peanuzanus MeXnpeaAMETHBIX CBSA3EH NMPU U3YUYEHUU XMUMHH B 8 KJIacce OCYIIECTBIISAETCS
gyepe3 HCIONb30BaHME KaK OOLIMX €CTeCTBEHHO--HAYyYHBIX MOHATUH, TaKk U TOHATHIA,
SBIISIOIIMXCSI CHCTEMHBIMU ISl OTJIEbHBIX MPEAMETOB €CTECTBEHHO--HAYYHOI' O IIUKJIA.

OOme ecTecTBEHHO--HAYYHbIE TMOHSATHA: HAayYHBIM (pakT, TUIOTE3a, TEOpHUs, 3aKOH,
aHalu3,  CHHTe3,  KilacCUpUKanus,  MEePUOJUYHOCTb,  HAOIIOJACHHE,  DKCIEPUMEHT,
MOJIETMPOBAaHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

O®uzuka: MaTepus, aToM, O3IJIeKTPOH, NPOTOH, HEUTPOH, WOH, HYKIWJ, H30TOIHI,
PaZMoOaKTUBHOCTb, MOJIEKYJa, J3JEKTPUYECKUH 3aps]l, BELIECTBO, TelO, OO0BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, Ia3, (U3NYECKHUE BEITUYMHBI, €JUHMIIBI U3MEPEHUs,, KOCMOC, IUIAHETBHI,
3Bé31161, ComHITE.

Buonorus: porocunres, neixanue, 6uochepa.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpaTbl, TOPHBIC IOPOJBI, IOJIC3HBIC
HCKOMaeMble, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMUMHYecKas peaKus

[lepnoanueckuii 3akoH. Ilepuoamueckas cucremMa xumudeckux osiaemeHtoB J[. U.
MengeneeBa. CrpoeHune aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX NEPHUOAOB, Kalus, KaJdbLUs U HUX COCOUHEHMM B COOTBETCTBUH C
MoJI0’KeHUEM 351eMeHTOoB B [lepuomyeckoii cucteMe U CTPOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbl XMMHMUYECKOM CBS3U. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBUCHUMOCTbh CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOW PEMIETKH M BUJA XUMHYECKOM
CBSI3H.

Knaccudukanus u HOMEHKJIATypa HEOPTaHWYECKMX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K PAa3IMYHBIM KjaccaM HEOPraHWYECKUX COEAMHEHMH, MeHEeTHYecKas
CBSI3b HEOPTraHMYECKUX BEIIECTB.

Knaccngukamuss XUMUYECKUX PeakIfii M0 pa3INYHbIM MpH3HAKaM (10 YHCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3¢ (eKTy, MO0 H3MEHEHHUIO0 CTeneHel
OKHCIIEHUS XMMHUYECKHX 3JIEMEHTOB, 110 OOpaTUMOCTH, [0 y4YacTHIO KaTajauszaropa). DK30- U
SHJOTEPMUYECKUE PEAKLIUH, TEPMOXUMUYECKUE YPABHEHUS.

[lonsiTe o ckopoctu xumudeckoi peakuuu. [loHstue 006 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusx. [IoHATHE O TOMOreHHBIX M TETEpPOreHHbIX peakuusax. llonsarue o
karanuze. llonarne o XxumuueckoM paBHoBecuH. DakTopbl, BIMSIOMIME HA CKOPOCTh
XMMHUYECKON peakliy U MOJI0KEHUE XUMUYECKOTO PAaBHOBECHS.



OKuUCIINTENIBHO-BOCCTAHOBUTEIIBHBIE  PEAKIMM, SJEKTPOHHBIM OalaHC OKHCIUTEIbHO-
BOCCTAaHOBUTENIBbHON peakiuu. CoCTaBlIeHHE YPAaBHEHHMHM OKHMCIUTEIBHO--BOCCTAHOBUTEIBHBIX
peaKumii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.

Teopust 2IEKTPOIUTUYECKON JUCCOLMALMU. DJIEKTPOIUTHI M HEINEKTPOINTHL. KaTnoHsl,
aHMOHBI. MeXaHU3M JUCCOLMAlMM BEIIECTB C PA3IUYHBIMU BUJAAMH XUMHUYECKOM CBS3H.
Crenenp nucconuanyy. CUIbHBIE U C1a0ble AIEKTPOIIUTHI.

Peakiiun noHHoro o6MeHa. YcCloBHsI IPOTEKAaHUS peaklUil MOHHOro oOMeHa, IOJHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUS peakiuil. CBoicTBa KUCIIOT, OCHOBAHMHM M COJIEH B CBETE
NpeCTaBIeHUH 00 3JIEKTPOIMTHYECKON aucconuanuu. KadecTBEHHblE pEaKIMU Ha HOHBI
[TousiTHE O TUIpOIHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJAEISIMHM KPHCTANIMYECKUX DPEIMETOK HEOPraHWYEeCKHX BEIECTB —
METAJUIOB M HEMeTauloB (rpaduTa W aiMmasza), CIOKHBIX BEIIECTB (XJIOpHIA HATpHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XUMMUYECKOW pEaKIMHU OT BO3AEHCTBHS Pa3IMYHBIX
(bakTOpOB, MCCIEAOBAHHE 3JIEKTPOIPOBOIHOCTH PAaCTBOPOB BEIIECTB, MpOIecca AUCCOMHALNN
KUCJIOT, ILenod4ed M coied (BO3MOMKHO MCIIOJIb30BaHME BHUAEO MAaTEepHajoB), IPOBEICHUE
OIBITOB, WUIIOCTPUPYIOLIUX IpPU3HAKU MPOTEKaHUs peakuuid MOHHOro obMeHa (oOpa3oBaHME
ocajJika, BbIIEJIEHHE Tra3a, o00pa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOUIMX HPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTENIbHBIX peakUuil (FOpeHHe, peakUuu pa3iokKeHMs, COeINHEHUs),
pacro3HaBaHWE HEOPraHMYECKUX BEIIECTB C IOMOUIbI0 KayeCTBEHHBIX PEaKIM Ha HOHBI,
pelIeHre YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTasibl 1 MX cOeJUHEHUSA

OOmast xapakTepucThka ranoreHoB. OCOOCHHOCTH CTPOEHHsS aTOMOB, XapaKTEpHbIE
crerieHu okucieHus. CtpoeHne M (U3NYECKUE CBOMCTBA IMPOCTHIX BEIIECTB — TaJOrEHOB.
XHWMHYECKHE CBOWCTBA Ha TMpUMEpPEe XJopa (B3aMMOJIEHCTBHE C MeETaUIaMH, HeMeTaJlJlaMH,
miesioyamu).  Xnoposogopon. ConsHasg KUCIOTa, XMMHMUYECKHE CBOMCTBA, IOJyYEHUE,
npuMeHeHue. JlelicTBUe Xjopa 1 XJI0pOBOJOPO/Ia Ha OpraHu3M 4enoBeka. BaxHelime xiopust
U UX HaXxOXJI€HUE B IPUPOJIE.

OO6mast xapakrepuctuka 31aeMeHTOB VIA-rpynmsl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (PU3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOpO/ia U Cepbl. AJUIOTPOIHBIE MOJU(PUKALMK KHCIOPOJa U cepbl. XUMHUYECKHE CBOWCTBA
ceppl. CepoBoOpOJ, CTpOeHHE, (PU3NUYECKHe W XUMHUYECKHE CBOMCTBA. OKCHIBI CEepbl Kak
MPEICTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHEe M XUMHUYECKHE CBOMCTBa
(oOmme Kak mMpeacTaBHTENs Kiacca KUCIOT W crnenududeckue). XUMHYECKHE PEeaKIluH,
JeXalue B OCHOBE MPOMBIIUIEHHOTO croco0a IMOMy4eHHs CepHOW KHUCIOTHL IlpumeHeHue
cepHOM KUCI0Thl. Coy CepHON KUCIIOTHI, KAUEeCTBEHHAs peaklus Ha cyiab(aT-uoH. Haxoxnenue
ceppl U €€ COoeIMHEHUN B TMpupoae. XHUMHUYECKOE 3arps3HEHHE OKPYXKalolled cpelibl
COCMHEHUS MM Cepbl (KUCIOTHBIE JOXIHM, 3arps3HEHUE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
MpeI0TBpaLCHUSI.

OO6mast xapakTepucTuka 371eMeHTOB VA-rpynnbel. OcOOEHHOCTH CTPOECHHS AaTOMOB,
XapakTepHble CTENEHU OKHCIEHUs. A30T, pacHpocTpaHEHHWE B MHpupoie, (u3nuecKue u
XUMHYecKHe cBoiicTBa. KpyroBopor azora B mpupozae. AMMHAK, ero (pu3nuecKkue 1 XUMHUYeCKue
CBOICTBa, IOJy4yeHHe U npuMeHeHue. Comm aMMOHUS, UX (U3NYECKHE U XUMUYECKUE CBOMCTBA,
npumeHeHue. KauecTBeHHas peaklys Ha MOHBI aMMOHHS. A30THas KHMCIOTa, €€ IOJy4YeHHE,
¢usnyeckne M XMMHUYECKHE CBoicTBa (0oOmIMe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneuupuyeckue). Vcnonp3oBaHWe HUTPATOB W COJIEH aMMOHHS B KauyecTBE MHHEPAIbHBIX



ynoOpennii. XuMHUYECKOe 3arps3HEHHE OKPY)KAIOIIEH Cpelbl COCTMHEHUSIMU a30Ta (KUCIOTHBIS
JOKIIM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BonoEMOB). Dochop, amnoTpornHble MoaudUKAUU
dbocdopa, duznueckue nu xumudeckue cpoiictBa. Oxcua docdhopa (V) u pochoprHas kucnora,
¢usnyeckue M XUMHUYECKHE CBOKCTBa, monydeHue. Vcnonb3oBanue QocdaToB B KauecTBE
MHUHEPAIbHBIX YA0OPEHUH.

O6mas xapakrepuctuka 3yeMeHTOB |V A-rpynmbel. OcoOE€HHOCTHM CTpPOEHHUs aTOMOB,
XapaKTepHble CTENEHU OKUCICHHUSA. YTIJIEpO/, aJuIOTPOIHbIe MOAM(UKALINY, pAaCIPOCTPAaHEHHUE B
npupoje, (GU3nIecKne U XUMHUECKUE CBOMCTBA. AncopOmus. KpyroBopor yriepoaa B mpupoe.
Oxcunpl yriaepona, ux (Gpusnueckrue U XMMUYECKUE CBOMCTBA, ACUCTBUE HA KUBBIE OPTaHU3MBI,
MOJTyYeHHE U TIPUMEHEHHEe. DKOJIOrHYeCKUe MpoOJIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIIOTE3a TJI00AIBHOrO MOTEIJICHNUs KJIMMarta, MapHUKOBbIM 3¢ ¢eKkT. YronbHas KucioTa U eé
colu, X (PU3MYECKHe M XMMHUYECKHE CBOWMCTBA, NOJIy4YeHUE M NpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uMoHBL. ~ Mcmomp3oBaHwe — KapOoHAaTOB B OBITY, MeAWIUHE,
IIPOMBIIIJICHHOCTH U CEIbCKOM XO035HCTBE.

[lepBoHayanbHbIe TOHATHS 00 OPraHMYECKUX BEIIECTBAaX KaK O COCTUHEHHUSAX YIiIepoja
(MeraH, 3TaH, ATWJIEH, AalETUJIEH, 3TAaHOJ, IJMLIEPHH, YKCycHas kuciora). Ilpupoausie
WCTOYHUKU YTJIIEBOJOPOJOB (Yyroib, MPUPOAHBIA ra3, HE(PTh), MPOAYKTHl HX MEpepadOTKh
(OeH3uH), UX POk B OBITY U MPOMBINUIEHHOCTH. [IOHATHE O OMONOTUYECKH Ba)KHBIX BEILECTBAX:
KHpax, Oenmkax, yrieBoJaXx — W HMX pPOJM B JKM3HH 4YeEIOBEKa. MarepuanbHOEe eIWHCTBO
OpPraHMYECKUX U HEOPraHMYECKUX COEAUHEHUH.

Kpemuuii, ero ¢usmueckue M XUMHYECKHE CBOICTBa, MOIY4YeHHE M IPUMEHEHUE.
Coenunenus kpemHuss B mpupone. OOmme npenctaBienus o6 oxcuae kpemuus (IV) u
KpeMHHeBoU Kuciore. CHIIMKaThI, UX UCIIOIb30BaHUE B OBITY, B IPOMBIIIICHHOCTH. BaxxHek e
CTPOUTENIbHBIE MaTepUalbl: KepaMHKa, CTEKJIO, IEMEHT, OeTOH, jkene300eToH. IIpobrembl
0€30I1aCHOr0 UCIOIb30BAHUS CTPOUTENIBHBIX MAaTEPUATIOB B TIOBCEAHEBHON KHU3HH.

Xumuueckuii IKCnepumenm:

U3yyeHue oOpa3l[0B HEOPraHWYECKUX BEIECTB, CBOWCTB COJISIHOM KHCIIOTBI, MPOBEICHUE
Ka4eCTBEHHBIX PEaKIMi Ha XJIOPUA-WOHBI U HAOIIOJCHNUE NMPH3HAKOB MX MPOTEKAHHMS, OIBITHI,
oTpaxaromue (pu3nuecKkrue U XUMHUYECKHE CBOMCTBA T'aJIOT€HOB U MX COEAMHEHHH (BO3MOXXHO
WCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), O3HAKOMJICHHE C 00Opa3laMu XJOpUAOB (TajJoreHua0B),
O3HAaKOMJIGHHE C oOpa3mamMu cepbl M €€ COEAMHEHUSIMH (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), HAOMIOJCHHE TIpolecca OOyrJIMBaHUS  caxapa IO JACHCTBHUEM
KOHIIEHTPUPOBAHHON CEpHON KHCIIOTHI, U3yUYCHHE XUMHUECKHX CBOWCTB pa30aBICHHOM CepHOM
KHCJIOTBI, TPOBEJICHHE KAueCTBEHHOW peakiuM Ha Cylb(paT-HOH U HaONIOJEHHE NpHU3HAKA €€
MPOTEKaHUS, O3HAKOMJICHHE C (PU3MUECKMMM CBOMCTBaMH a30Ta, ¢ochopa W uX coeTuHEHUN
(BO3MOXXHO HMCITOJIb30BAaHKUE BUICOMATEPUAIIOB), 00Opa3iiaMu a30THBIX U (HochHOpHBIX yI0OpeHUH,
MOJlyuYeHUe, coOMpaHue, paclo3HaBaHUWE M H3Y4YEHHE CBOICTB aMMuaka, IPOBEIEHUE
Ka4eCTBEHHBIX pEaKkUMi Ha HOH aMMOHMS U (ocdar-uOH M H3y4YeHHE MPHU3HAKOB UX
MIPOTEKaHUs, B3aMMOJEHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
UCIONb30BaHUE BHUICOMATEPUANIOB), W3YUYEHUE MOJETeH KPUCTAJUIMYECKUX PEHIETOK aiMasa,
rpaduta, ¢ynnepeHa, O3HAKOMJICHHE C TMPOIECCOM aacopOlHMH PAcTBOPEHHBIX BEIICCTB
aKTUBUPOBAHHBIM YITIEM U yCTPOMCTBOM MPOTHBOrasa, Mojly4yeHue, coOupaHue, paclo3HaBaHue
U U3y4eHHE CBOWCTB YIJICKUCIIOTO ra3a, NMpPOBEJCHHE KAYeCTBEHHBIX PEAaKLMH Ha KapOoOHAT U
CHJIMKAT-UOHBl M HW3Y4YEHHWE TPU3HAKOB HMX TNPOTEKAHUS, O3HAKOMIIEHHME C MPOAYKIHUECH
CHJIMKAQTHOM MPOMBIIUIEHHOCTH, pPEIIeHUE SKCIIEPUMEHTAIbHBIX 3a/ad Mo TeMme «BaxHeilune
HEMETAJJIBl M UX COCTUHECHHS.



MeTajjabl M X COeTUHEHUS

OO0masi xapakTepuUCTHKa XWMHUYECKUX DJIEMEHTOB — METAUIOB HAa OCHOBAaHHUHM WX
nonoxkenus B [lepuonuueckoit cucreme xummudeckux sinemMeHToB Jl. Y. MenaeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. Meramindeckass CBS3b W METAUIMYECKas KpUCTAJUTMYECKas
pemérka. DJIEKTPOXUMHUYECKUN PsAJl HanpsDKEHUW MeTauioB. PU3MUYECKMEe W XUMHYECKHUE
cBoiicTBa MeTayuioB. OOLMe crnocoObl MoNydYeHHUsT MeTauIoB. [IoHATHE O KOPPO3UU METaIIOB,
OCHOBHBIE CITOCOOBI 3alIUTHI MX OT Koppo3uu. CIiiaBsl (CTallb, YyryH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHUE B OBITY U MPOMBIIIJIEHHOCTH.

[[{enounbie MeTauIbl: IoNOXKEeHUE B Ilepruoauyeckoil cucreMe XMMHUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpoeHHE WX aTOMOB, HaXOXJACHUE B Tpupoje. Ou3nueckrue U XUMHUUECKUE
CBOIICTBa (Ha mpumepe HaTpus U Kaiust). OKCUbI M TUAPOKCUIBI HATpusl U Kanus. [Ipumenenue
IIEJIOYHEBIX METAINIOB U UX COCTUHCHHI.

[[lemoyHO3EMENBHBIE METAUIBl MAarHuii W KajubLUil: mnojoxeHue B llepmomgmueckoi
cucreMe xumuyeckux snemeHToB . M. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXKJICHHE B
npupoze. Pru3nyeckue U XMMUYECKHE CBOMCTBA MAarHus M Kaublus. BaxHeline coenruHEHUs
KanmbpIus (OKCU, TUAPOKCU, CONu). KECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Antomunuii: nonoxenue B Ilepuoguueckoit cucreme xumuuyeckux saementoB JI. WM.
MeneneeBa, CTpO€HHUE aToMa, HaxoxJaeHue B npupoae. Ouznueckue U XMMUUYECKUE CBOICTBA
ATIOMUHUS. AM(OTEpHBIE CBOMCTBA OKCUIA M TUIPOKCUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepumogmyeckoit cucreMe xumuueckux siemeHtos /[l U.
MenneneeBa, CTpO€HUE aToMa, HaxOXKJAeHUEe B mpupojae. Ousndyeckne 1 XUMHUUIECKUE CBOMCTBA
xeneza. Okcuppl, ruapokcuasl U conm skene3a (ll) m xenmesa (l1l), ux cocra, cBoiicTBa u
MOJTy4YEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OoOpaslamMu METANIOB M CIUIaBOB, WX (U3UYECKUMH CBOWCTBAMH,
W3y4YEHUE pe3yJbTaTOB KOPPO3HH METAUIOB (BO3MOXKHO HCIOJIB30BAaHUE BHUICOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJCHCTBHUS OKCHIA KAJIBIMS U HATPHUS C BOAOH (BO3MOXKHO MCIIOJIb30BaHUE
BHICOMATEPHAIIOB), HCCIEIOBAaHNE CBOMCTB JXECTKOM BOJBI, Tpollecca TOPEHUs jKejie3a B
Kucimoposie  (BO3BMOXKHO — HCIIONIb30BAaHME  BUACOMATEpUAlOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi HAa WOHBI: MarHus, Kajbllvs, aJlOMHHUS, [TMHKa, xene3a (1) u sxemesa
(1), meau (1), HaGMrOIEHUE U ONMHMCAHHUE MPOIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMHU HATpHS,
KaJIis ¥ KaJblus (BO3MOXHO MCIOJIB30BaHUE BUICOMATEPUAJIOB), MCCIIEIOBaHUE aM(pOTEPHBIX
CBOICTB TUJIpOKCHA ATIOMUHUS U THUJIPOKCUIA IIMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 110
TeMe «BakHeH e MeTauIbl B UX COSTHMHECHU.

XHuMHA H OKpYXKaIOLIas cpeaa

BenecTBa u mMaTtepuanbl B MOBCEIHEBHOM KU3HU 4YelloBeKa. be3omacHoe MCroinb30BaHUE
BEIIECTB M XMMHYECKUX peakiuii B ObITy. [lepBas momoIns Mpu XUMHUYECKUX OXKOTax u
OTpaBJICHUSX.

XUMHYECKOE 3arpsi3HEHHE OKPYKAIOIIEH cpenbl (MpeaesibHas JOMyCTUMasi KOHIICHTPAIIHsI
Bemects, fanee — [1/1K). Pons XxuMuu B pemieHuu 3KOI0rHIeCKUX MpodIem.

Xumuueckuii IKcnepumenm:

u3ydeHue 00pas3IoB MaTEPHAIOB (CTEKIIO, CIIJIaBbl METAJLIOB, MTOJIMMEPHBIC MAaTEPUAIIBI).

Mesricnpeomemmuoie ceasu

Peanuzaiust MexXnpeIMETHBIX CBSI3€H MPU M3YYEHHH XUMHH B 9 Kjacce OCYIECTBIISIETCS
4yepe3 HCIOJb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHSATHUH, TaK © TOHATHH,
SIBJISTFOLLUXCS] CACTEMHBIMHU JIJISl OTJIETBHBIX MPEMETOB €CTECTBEHHO--HAYYHOT' O IIUKJIA.



OOmue ecTecTBEHHO-HAYYHBIC IIOHATHS: HAY4HBIH (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  MEepUOAMYHOCTb,  HAOMIOJCHUE,  DKCIIEPHMEHT,
MOJICTTMPOBAaHKE, H3MEPEHHE, MO/ICIb, SIBIICHNE, MTAPHUKOBBIN 3()()EKT, TEXHOIOTHS, MaTEpPHAIbIL.

@dusmnka: MaTepHusi, aToM, OJJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIWA, H3O0TOIbI,
PaaMOaKTHBHOCTh, MOJIEKYJIa, OJIIEKTPUUSCKHHA  3apsil, TNPOBOMHHUKH, IOJYHPOBOJHUKH,
JIMIJIEKTPUKHU, (OTORIIEMEHT, BEILIECTBO, TENO, 00BEM, arperaTHOEe COCTOSHHE BEIIEeCTBa, ras,
pacTBOp, PAacCTBOPHMOCTh, KPHUCTAJUIMYECKas pEHIETKa, CIUIaBbl, (PU3MYECKUE BEIUYMHBI,
€IMHUIIBI U3MEPEHHSI, KOCMUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COMHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, sKocucTeMa, MHUHEpAJIbHBIE yIOOpEHUs,
MHUKPODJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHBIEC BENIECTBA.

I'eorpadusa: armocepa, rumpocdepa, MuHepanbl, TOpHbIE MOPOIbI, IMOJE3HBIC
HCKOIIaeMbI€, TOIUIMBO, BOJHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yabTaThl OCBOCHUS TPOTPaMMbI OCHOBHOTO 0OIIEro 00pa3oBaHUS
JOCTUTAIOTCS B X0JI¢ OOYYCHUS XUMUHU B €IMHCTBE YI€OHOW M BOCIIUTATEIBHOMN JCSITEILHOCTH B
COOTBETCTBUM C  TPAJUIMOHHBIMH  POCCHHCKUMH  COIMOKYJIBTYPHBIMH ¥  JIYXOBHO-
HPABCTBECHHBIMU IICHHOCTSMH, MPUHATHIMA B OOIICCTBE MPAaBWJIAMA U HOPMaMH TOBEICHUS U
CHOCOOCTBYIOT IpOIleccaM CaMOIMO3HAHUS, CAMOPA3BUTHS U COLUATH3AIUU O0YYarOIIUXCS.

JINYHOCTHBIE PE3YNIbTATHl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CUCTEMOH TO3UTHUBHBIX IIEHHOCTHBIX OPUEHTAIMI M paCIIUPEHHE OMNbITA JESATEILHOCTH Ha €€
OCHOBE, B TOM YHCJIC B YaCTHU:

1) maTpMOTHYECKOTr0 BOCIUTAHUA:

IIEHHOCTHOT'O OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIEUI0, TIOHMMAaHUS 3HAUYEHUs XMUMHYECKOHM HayKW B >KH3HU COBPEMEHHOI'0 OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHON HH(OpMAaIMel 0 MEepeIOBbIX TOCTHKEHUSIX M OTKPBITHIX
MUPOBOM M OTEYECTBEHHON XWMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTPOMCTBE
MHpa 1 00IIeCTBa;

2) rpakIaHCKOro BOCIIMTAHUS:

NPEJCTaBICHUS O COIMAIBHBIX HOpMax W TpaBHJIaX MEXINYHOCTHBIX OTHOIIEHUW B
KOJUIEKTUBE,  KOMMYHHKAaTHBHOW  KOMITETCHTHOCTH B OOIIECTBEHHO  TOJIE3HOM,
y4eOHO-UCCIIeIOBATETLCKOM, TBOPYECKOW U JIPYrUX BUIAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HOi COBMECTHOM ESTEITLHOCTH IPHU BBIITOJTHEHUH YYEOHBIX, TTO3HABATEIFHBIX 3a/1a4,
BBITIOTHEHUM XUMHUYECKUX OJKCIEPUMEHTOB, CO3JaHUU YYEOHBIX TMPOEKTOB, CTPEMIICHUS K
B3aMMOITIOHMMAaHHUIO M B3aMMOIIOMOIIM B IPOIECCE TOW y4eOHOW IeSTeNbHOCTH, TOTOBHOCTH
OLICHWBATh CBOE IOBEICHWE M TIOCTYNKA CBOUX TOBAPUINEH C TMO3UIHUUA HPABCTBEHHBIX U
IPaBOBBIX HOPM C YYETOM OCO3HAHUS TOCJICJCTBUNA TOCTYIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHMS

MHUPOBO33pEHYECKHE  MPEACTaBIEHUS O BEHIECTBE M  XMMHUYECKOW  peakiuw,
COOTBETCTBYIOIIME COBPEMECHHOMY YPOBHIO Pa3BHTHS HAyKW M COCTaBISIONIME OCHOBY JUIS
MOHMMAHUS  CYNIHOCTH HAYYHOH KapTUHBI MHpa, MPEICTaBiIeHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIBI, B3AUMOCBS3SIX YeJIOBEKa C MPUPOIHON Cpeso, O poiu
XVMHH B TIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

IIO3HaBaTeNIbHBIE MOTHBBI, HANPAaBIICHHBIC HA MOJYYCHHUE HOBBIX 3HAHWUH TI0 XHUMUH,
HEOOXOaUMBIE ISl OOBSCHEHUS HAONIO/IaeMbIX TMPOIECCOB W SIBJICHUN, IMO3HABATEIHHOM,
WH(POPMAIMOHHOW W YUTATEIBbCKON KYJIbTYPBI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHOW PabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOW JIMTEPATYPOH, JOCTYITHBIMU TEXHHYECKUMH CPEIACTBAMH
UH(POPMAIMOHHBIX TEXHOJIOTUH;

MHTEpEeC K OOYYCHHIO M TO3HAHUIO, JTIOO03HATEIHHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caMo00pa30BaHUI0, MPOSKTHOW M MCCIEIOBATENIbCKON AESITeIbHOCTH, K OCO3HAHHOMY BBIOODY
HaIPaBJICHHOCTH W YPOBHS OOYUCHHS B TATbHEHIIIEM;

4) popMupoOBaHHUsI KYJIbTYPbI 3I0POBbSI:

OCO3HAHME IIEHHOCTH JKWU3HU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3II0POBBIO,
YCTAaHOBKM Ha 3/IOPOBBIM 00pa3 JKU3HHU, OCO3HAHHWE TMOCICACTBHA W HEMPHUSITHE BPEIHBIX
NPUBBIYEK (YIMOTPEOJICHUSI AIKOTOJIsl, HAPKOTUKOB, KYpEHHUs), HEOOXOAMMOCTH COOJIOICHHS



npaBusl 0€30MAaCHOCTH TPU OOpaIeHUH C XUMUYECKUMHU BEIIECTBAMU B OBITY W peajbHOMN
KU3HU;

5) Tpy10BOr0 BOCTIMTAHUSI:

MHTEPEC K MPAKTUYECKOMY M3yUeHHIO npodeccuil u Tpya pa3IudHoOro poja, yBaKeHHE K
TPyAy U pe3yibTaraM TPYJOBOW JEATEIbHOCTH, B TOM YHCIE€ Ha OCHOBE INPUMEHEHHS
MPEIMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIM BHIOOP WHIUBUIYATBHONW TPACKTOPUU
MPOJOKEHUsST 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN, YCIEIIHOW MPO(ECcCHOHANIBHON AESTENbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTb aJalTUPOBAThCS B MpoheccroHalbHOM cpejie;

6) IKOJIOrHYECKOr0 BOCTIUTAHUS

9KOJIOTMYECKH I1IeNIeCO00pa3HOe OTHOIICHUE K MPUPOJE KaK UCTOYHHKY KU3HU Ha 3emIie,
OCHOBE €€ CYIIECTBOBAHHUS, MOHMMAaHHME LIEHHOCTHU 370pPOBOro M 0Oe3omacHoro obOpasza >KU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY M TICUXHUYECKOMY 30POBBIO,
OCO3HAHME IIEHHOCTH COOJTFOACHUS MPaBII O€30IMacHOr0 TOBEJACHUS MPU paboTe C BEIIeCTBaMH,
a TaKKe B CUTYaIUSX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIFOJICH;

CHOCOOHOCTH TPHUMEHATH 3HAHUS, MOJIy4YyaeMble NMPU HU3YYCHUHM XUMHUHU, IS PEUICHHS
3a/1a4, CBA3aHHBIX C OKPYXKAIOIIEH MPUPOAHON CPENOM, 1T MOBBIIEHUS YPOBHS 3KOJIOTHYECKON
KYJIbTYpPbI, OCO3HAHUS TTI00aTBHOrO XapakTepa HKOJIOTMUECKUX MPoOJieM U MyTed WX perIeHHs
MOCPEACTBOM METOJIOB XHMHUH, YKOJIOTHYECKOTO MBIIUICHUS, YMEHUS PYKOBOJICTBOBATHCS MM B
MO3HABATENbHON, KOMMYHUKATUBHOW U COLIMATIBLHON MPaKTHKE.

METANIPEAMETHBIE PE3YJIBTATHI

B cocraBe MerampenMETHBIX PE3YJIbTATOB BBIICISIOT 3HAYUMBIC IS (OPMHpPOBAHUS
MHPOBO33peHUsl OOIICHAay4YHbIE MOHATHUS (3aKOH, TEOpHSs, NMPUHIUI, TUnore3a, GakT, cucrema,
MIPOIECC, IKCIIEPUMEHT H JIPYTroe€.), KOTOPhIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeIMeTax 1 MO3BOJISIIOT Ha OCHOBE 3HAHUH U3 3TUX MPeAMETOB (OPMUPOBATH MPENICTABICHHUE O
[[EJIOCTHOW HAy4YHOW KapTUHE MHUpa, U YHUBEpPCAIbHBIC Y4eOHBIC NEHCTBUS (ITO3HABATEIbHBIC,
KOMMYHHUKATHBHbBIC, PETYISATUBHBIE), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHON AESITENbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelicTBUS

Ba3oBble Jioruyeckue AeiicTBUS:

YMEHHsI UCIOJIb30BaTh NPUEMBI JIOTHUECKOrO MBIIUICHUS TPU OCBOSCHUHM 3HAHUMA:
pacKpbIBaTh CMBICI XMMHUYECKHX TMOHATHM  (BBIIENSATH UX XapaKTEepHbIE MPU3HAKHU,
yCTaHABIIMBATh B3aMMOCBSI3b C IPYTHMH MMOHSTHSIMH), UCIIONB30BATh MOHITHS ISl OOBSICHECHUS
OTHENbHBIX (DaKTOB M SBJICHUH, BBIOMPATh OCHOBAaHUS M KPUTEPUM Ui KIacCHU(PHUKAIIUU
XUMHYECKUX BEIIECTB U XMMHUYECKUX PEAKIUH, YCTaHABIUBATH MPUINHHO-CIICICTBEHHBIC CBSI3U
MeX1y 00BEKTaMU U3YYEHHUSI, CTPOUTH JIOTHUECKUE pacCykAeHUs (MHIYKTUBHBIC, 1€JyKTUBHbIC,
10 aHAJIOTHH ), ICTIATh BBIBOJIBI U 3aKITIOUCHHUS;

YMEHHE MPUMEHITHh B MPOLIECCe TMO3HAHUSA MOHATHS (MIpeIMETHBbIE M MeTalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJICIH, HWCIIOJNB3yeMble B XHMHH, MPEOOPa3OBHIBATH ITHPOKO
MIPUMEHSIEMbIE B XUMUU MOJICbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XUMHYeCKas ¢GopMysia M ypaBHEHHE XHMHUYSCKOH PEaKIUU — TMPH pPEIIeHUHd y4eOHO-
MO3HABATENbHBIX 3a/lad, ¢ Y4€TOM OTHUX MOJACIBHBIX TNPEICTABICHUN BBIBIATH U
XapaKkTepU30BaTh CYIIECTBEHHbIE NMPU3HAKH H3Yy4aeMbIX OOBEKTOB — XMMHYECKHUX BEILECTB U
XUMHYECKUX PEAKIIHi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CICACTBCHHBIE CBSI3U U
MIPOTUBOPEYHSI B U3yUaEMBIX MPOIECCaX U SIBICHUSIX.

Ba3oBble uccienoBaTebcKue AeiicTBHUS



YMEHHME HCIOJNb30BaTh IMOCTABJIEHHBIE BOMPOCHl B KaueCTBE MHCTPYMEHTA IO3HAHUS, a
TAaKKE B KA4eCTBE OCHOBBI JJsi (DOPMHpPOBAHHUS THUIMOTE3Bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHMUIA;

NpUOOpPETEHNE OMNBbITA MO TUTAHUPOBAHHWIO, OPTaHU3AIMH M TPOBEACHUI0 YUCHHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOMIOAaTh 32 XOJJOM MPOIlecca, CaMOCTOSATENHHO MPOrHO3UPOBATH €r0
pe3ynbTat, (opMyIHpOBaTh OOOOIIEHHS W BBHIBOABI MO pe3yiabTaTaM MpPOBEIEHHOTO OIBITA,
WCCIIEIOBAHMsI, COCTABIISATh OTUYET O MpojeTaHHON padoTe.

Pabora ¢ nunopmanmeii:

yMEHHE BBIOUPATh, aHATH3UPOBATh U MHTEPIPETUPOBATH HH(OPMAIIUIO PA3IUYHBIX BUIOB
1 (hopM mpeicTaBIeHUs], TOTYYaeMYIO U3 PA3HBIX UICTOYHUKOB (HAYYHO-TIOMYJISIpHAS JINTEpaTypa
XUMHYECKOTO COJEp)KaHUsl, CIPAaBOYHBIE TOcoOUs, pecypchl MHTepHEeTa), KpPUTHYECKH
OLIEHUBATh IPOTUBOPEUYHUBYIO U HEJOCTOBEPHYIO HHPOPMAIHIO;

YMEHHE MPUMEHSTh Pa3INdHbIe METOJIBI M 3aIIPOCHI TIPU MOUCKE U 0TOOpE HHPOPMAIUU U
COOTBETCTBYIOIUX JAHHBIX, HEOOXOIMMBIX ISl BHIOJHEHHS Y4EOHBIX U TTO3HABATENbHBIX 3a/1a4
OINpEeNeNEHHOr0 THUIA, MPHOOPETEHUE OMbITa B OOJACTH WCIONB30BaHUS WH(HOPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTUH, OBJIaJIeHUE KYIbTYPOM aKTUBHOI'O HCIIOIb30BAHMS PA3IMUHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMPATh ONTHMAIBHYIO (HOpMY MpEICTaBICHUS
nH(poOpMaIMK ¥ WIUTIOCTPUPOBATH peEIlaeMble 3a/ladydl HECIOKHBIMU CXEMaMH, TuarpaMMmamu,
npyruMu popMamMu rpauKi U UX KOMOMHAIUSMU;

YMEHHE HCIONb30BaTh M aHAIM3UPOBATh B TpoOIlecce y4eOHON W HCCieloBaTeNbCKON
NESTENHPHOCTH HH(GOPMAIIUIO O BIMSHUU MPOMBIIIUIEHHOCTH, CEJTLCKOT0 X03MCTBA U TPAHCTIOPTA
HA COCTOSIHUE OKPYKAIOLLIEH IPUPOJHON CPEBL.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA:

yMEHHUs 3aJaBaTh BOMNPOCHl (B XOJe Juanora W (WId) AUCKYCCHU) TO CYIIECTBY
oOcyxxgaeMol TeMbl, (OpPMYJIHPOBATh CBOU TPEUIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUsI IPEICTABIAThH MOTyYeHHbIC Pe3yIbTaThl TO3HABATEIBHOMN IEATETHHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JenaTh MPE3EHTAIMI0 PE3yJbTaTOB BBIMOIHEHUS XUMHUYECKOTO
JKCIIEpUMEHTa (J1abopaTOpPHOro OMbITa, Ja0OpaTOpHON pabOThI MO HCCIEIOBAHUIO CBOKCTB
BEIIIECTB, YU€OHOTO IIPOEKTA);

yYMEHHsI y4eOHOT'0 COTPYJHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOW MO3HABaTENbHON U
HCCIIEIOBATEIbCKOM NIEATENbHOCTH MPU PELICHUH BO3HHUKAIOUIMX MpoOJieM Ha OCHOBE yuéra
OOIIMX HMHTEPECOB M COTJACOBAaHUSA MO3HMIHKA (00CYXACHHS, OOMEH MHEHUSMHU, «MO3TOBBIC
HITYPMbI», KOOPAUHALIMSI COBMECTHBIX JEUCTBUIA, ONpeeleHne KPUTEPUEB MO OLIEHKE KayecTBa
BBITIOJTHEHHON pa0OTHI U IPYTHE).

PeryasiTuBHble yHUBepcaJbHbIE yUeOHbIE 1eliCTBUS:

YMEHHME CAMOCTOSTENIBHO OMPENEATh LEIN ACATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIIUPOBATh U MPU HEOOXOAWMOCTH KOPPEKTUPOBATH CBOIO JESATENBbHOCTh, BHIOMPAThH
HauOonee H(@QeKTUBHbIE CHOCOOBI  pelleHHs y4eOHbIX U [I03HABATENIbHBIX  3ajad,
CaMOCTOSITEJIbHO COCTaBJIATh WJIM KOPPEKTUPOBATh IMPEUIOKEHHBIN alropuT™M JCHCTBUNA MpHU
BBITIOJIHCHUH 33JaHU ¢ y4€TOM TMOJYyYEeHHUs] HOBBIX 3HAHUH 00 H3ydaeMbIX OOBEKTaAX —
BEILIECTBAX U PEAKLMsIX, OLEHUBATh COOTBETCTBUE MOJIYUYEHHOIO pe3yybTaTa 3asBICHHOU LIEJH,
YMEHHE HCIOB30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, MpeAJiaraeéMble B YCIOBUU 3aJaHU.

NPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOGHUIO 00S3aTENBHOTO COJCpKaHUS,
YCTAHOBJICHHOTO JaHHOW (enepaabHOil pabouell mporpamMMmoil, BBIJENSIOT: OCBOCHHBIC



Oo0y4arolMMHUCST Hay4dHble 3HAHHS, YMEHHUS W CHOCOObl JAEWUCTBUM, crneuuduueckue s

MpeIMEeTHONW o0macTu «XWUMHUs», BUIBI JCATCIHLHOCTH IO IMOJYYCHHIO HOBOT'O 3HAHUS, €r0
WHTEpPIpEeTaINH, TPe0OPa30BaHUIO U IPUMEHEHHUIO B PA3IMYHBIX Y4EOHBIX U HOBBIX CUTYalLIUSX.

K xoHny oOyuenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJKHBI
oTpakaTh COPMUPOBAHHOCTH Y 00yUAIOUINXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATHUN: aTOM, MOJIEKYJa, XUMUYECKUN
JJIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJHOPO/IHAs), BAJIEHTHOCTb, OTHOCHTENIbHAs aTOMHAas W MOJIEKYJspHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas Jo0JI1 XHMUYECKOro
JJIEeMEHTa B COCAMHEHHM, MOJIAPHBIA OO0BEM, OKCHUJ, KHCJIOTa, OCHOBAaHUE, COIIb,
3JIEKTPOOTPULIATENIEHOCTD, CTENICHb OKUCIICHHSI, XUMUYECKasl Peakius, KiaccupuKarus
peakLMii: peakiuy COeIUHEHUS, PEAKLIUN PA3JIOKEHHUS, PEAKIINU 3aMEIeHUs, PEaKIUU
o0MeHa, ’K30- M HJOTEPMUYECKNE PEAKIINHU, TETNIOBOH A(PPEKT peakiuu, siIpo aToMa,
AJIEKTPOHHBIN CIIOM aTroma, aTOMHas OpOuTalb, PajlyC aromMa, XMMHYecKas CBS3b,
MOJISIpHAsl U HEMNOJISIpHAsl KOBaJIEHTHasl CBsI3b, MOHHAs CBSI3b, MOH, KaTHOH, aHHOH,
pacTBOp, MaccoBas J10JIs BELECTBA (IIPOLIEHTHAs KOHLIEHTpALus1) B pacTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKHX IOHATUA W MPUMEHATH 3TU
MIOHSITHS IIPU ONIMCAHUM BEILECTB U X IIPEBPALLCHUI;

UCIONB30BaTh XMMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBlieHUs (OpMyNl BEHIECTB H
YpPaBHCHUN XUMHYECKUX PEAKIINN;

OIPEENIATh BaJCHTHOCTh AaTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHHUSX, CTEHCHb
OKHCIIEHUSI DJIEMEHTOB B OMHApHBIX COEIUHEHHSIX, NPUHAUIEKHOCTh BEIIECTB K
onpenenéHHOMY KJIaccy COEOMHEHHH 1o QopMynam, BUI XUMHYECKOH CBS3U
(xoBaJieHTHAs U MOHHAs) B HEOPTraHUUECKUX COCIUHEHUSX;

packpsiBaTh cMmbich [lepunomnueckoro 3akona I. M. MeHneneeBa: 1€MOHCTPUPOBATH
IIOHMMAHHE TEPUOJUYECKON 3aBUCHMOCTH CBOWCTB XMMHYECKHMX JJIEMEHTOB OT HX
nosnoxkeHuss B Ilepmonmueckoll cucreMe, 3aKOHOB COXPAaHEHHS MAacCChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO YUEHUS, 3aKOHAa ABOTaJipo;

OMHKCHIBATh M XapakTepuszoBaTh Tabmuunyto ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHUX 3JIEMEHTOB: pa3jnyaTh IMOHATHUS «TJIaBHasg moarpynna (A-rpymnmna)» u
«mobounas mnoarpynma (b-rpymma)», maneie ¥ OoibllMe TMEPUOIBI, COOTHOCUTH
0003HaueHus, KOTopble uMerTcs B Tabmuie «llepuoanueckas cucreMa XUMHUYECKUX
anemeHToB [[. M. MenneneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKaMH CTPOEHUs aTOMOB
XUMHUYECKUX DJIEMEHTOB (CocTaB M 3aps] sapa, oOllee YHUCIO JJIEKTPOHOB U
pacnpeeseHue UX M0 JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMUYECKUE DJIEMEHThI, HEOPraHUUYECKHUE BEIECTBA, XUMUYECKHE
peakiuu (110 YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIIMH BELIECTB, MO TEIUIOBOMY
dbdexry);

XapaKTepHu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB Pa3IMUYHBIX
KJIaCCOB,  IIOATBEP)KJAasl  ONHCAHUE INPUMEPAMHM  MOJIEKYJSIDHBIX  ypaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

IIPOrHO3UPOBAaTh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MO)KHOCTH IIPOTEKAHUSI XUMUYECKHUX IIPEBPALLICHUN B PA3JIMYHbIX YCIOBUSIX;
BBIYUCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIDHYIO MAacChl BELIECTB, MACCOBYIO
JI0JIF0 XUMHYECKOT0 3JIEMEHTA 10 (hopMysie COSAUHEHHS, MACCOBYIO JIONIO BEIECTBA B
pacTBope, MPOBOANUTH PACUYETHI [0 YPABHEHUIO XMMUYECKON pEeaKIuu;



HNPUMEHSITh OCHOBHBIC ONEpPAIlMU MBICIUTEIBHON NEeITeNbHOCTH — aHAU3 M CHHTE3,
cpaBHEHHE, 0000IeHHe, CHCTeMAaTH3alNI0, KIacCU(UKAIUIO, BBISIBICHUE MPUYNHHO-
-CJIC/ICTBEHHBIX CBsI3€i — JUISl M3Y4YCHUsI CBOMCTB BELIECTB U XUMHYECKHUX PEAKIIUH,
€CTECTBEHHO-HAy4YHbIC ~ METOIbl  [O3HAHWUS  —  HAONIOJCHWE,  HM3MEpEHHUe,
MOJIETTMPOBAaHHE, SKCIIEPUMEHT (peasbHbII U MBICTICHHBIH );

CICOBaTh IPAaBWJIAaM IIOJNB30BAHHUS XWMHYECKOW TIOCYIOH |  J1abOpaToOpHBIM
o0opyOBaHUEM, a TaK)Ke MpaBHJIaM OOpaIIeHHS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIMSMH TI0 BBINOJIHEHHIO JTA0OPAaTOPHBIX XMMUYECKUX OIBITOB MO MOTYICHHIO
U COOMpaHUIO Ta3000pa3sHBIX BEmIECTB (BOAOPOAA M KHCIOPOJa), NMPHUIOTOBICHUIO
PacTBOPOB C ONpE/EIEHHON MACCOBOI J10JIel PaCTBOPEHHOIO BEIECTBA, INIAHUPOBATh
U TIPOBOJUTH XMMHUYECKHE IKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IIEIOYCH U
KUCIIOT C TOMOUIBbIO HHANKATOPOB (JTAaKMYC, (heHON(TalIleHH, METHIIOPAHK U APYTHE).

K koniy oOyueHus B 9 kjacce mpeaMeTHbIE pe3ybTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxaTb c()OPMUPOBAHHOCTh y 00yUaIOIUXCS YMEHUM:

PaCKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX IMOHATHUN: XMMHYECKHM DJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KAaTUOH, aHUOH, IIPOCTOE BELIECTBO, CJI0KHOE BEILIECTBO, BAJIECHTHOCTb,
AJIEKTPOOTPULIATENBHOCT, CTENEHb OKHMCIEHUS, XUMHYECKas PEaKlHs, XUMHUYeCKas
CBSI3b, TETIOBOH AP PEKT peakunu, Mojib, MOJSAPHBIA 00BEM, pacTBOp, JIEKTPOIHTHI,
HERJICKTPOJIUTBI, JJIEKTPOIUTUYECKAs JAUCCOLMAIMs, PEeaKIUd HOHHOro OOMeHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTMMble M HeoOpaTHMbIE peakluH,
OKHMCIIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAaKLMM,  OKHCIUTENb,  BOCCTAaHOBMTEID,
OKHMCJIEHHE M BOCCTAHOBJICHHE, aJUIOTPOMNUs, aM(OTEPHOCTb, XMMHUYECKas CBS3b
(koBalleHTHAs, MOHHAs, METAJUIMYECKasl), KPHUCTAUIMUECKas PEIETKA, KOpPPO3Hs
METAJIJIOB, CIUIABBI, CKOPOCTb XMMHMYECKOM pPEaKUuH, IPEeIeNbHO JOIYyCTHMAs
koHuentpanus [1/IK Bemiecrna;

WJUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUYECKUX IOHATHI M NPUMEHATH 3TU
MIOHSITUS IIPU ONTMCAHUM BEILIECTB U X MPEBPALICHUIA;

UCIOJNB30BaTh XHUMHMYECKYI0 CHUMBOJHMKY JJIsi COCTaBJeHUS (OpMyn BELIECTB U
YpaBHEHUN XUMHYECKUX PEAKIINH;

ONpENENATh BAJIEHTHOCTb M CTENEHb OKHMCIEHUS XHUMHMUYECKHX DSJIEMEHTOB B
COCIVHEHMIX Pa3JIMYHOIO COCTaBa, IPHUHAIEKHOCTb BEIECTB K ONPEIEIEHHOMY
KJIACCY COCMMHEHHH 10 (opMyiaMm, BUJ XUMHUYECKON CBsI3UM (KOBaJICHTHAs, MOHHAS,
METAJJIMYECKasl) B HEOPraHMYECKUX COEAMHEHHUAX, 3apsii HOHA IO XMMHYECKON
¢dbopmyse, XxapakTep Cpelbl B BOJHBIX PAacTBOPAaX HEOPraHUYECKUX COECTUHEHHM, TUI
KPUCTAJUIMYECKOU PEIIETKM KOHKPETHOI'O BEILECTBA;

packpbiBaTh cMmblca Ilepnonnueckoro 3akona JI. M. MenneneeBa u 1€MOHCTPHUPOBATH
€ro MOHMMAaHHUE: OMMCBHIBATh M XapaKTepPH30BaTh TabMMuHyo Gopmy llepmommaeckoit
CHCTEMbl XMMHUYECKHX 3JEMEHTOB: pa3jinyaTh MOHATUS «TJlaBHas mnoarpynmna (A-
rpynna)» u «mnobounas noarpynna (b-rpynma)», Manble W GomnbIIMe MEPHOJBI,
COOTHOCUTh O00O3HAUYEHMsI, KOTOpble MMEIOTCS B IEPUOAMYECKO Tabiuue, c
YHCJIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U
3apsiz sIpa, oOlIee YMUCIIo JIEKTPOHOB U PaclpeeNieHHe UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBACHATh OOIIME 3aKOHOMEPHOCTM B H3MEHEHUHM CBOMCTB 3JEMEHTOB M HX
COEMHEHMM B MIpeJesiax MalblX NEPUOJOB U IVIaBHBIX MOATPYII ¢ YYETOM CTPOCHHUS
UX aTOMOB;



KJIaCCU(PUIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHUYECKHUE BEIECTBA, XUMUYECKIE
peakuuu (IO YUCIYy M COCTaBY YYacTBYIOLIMX B PEAKIMHM BEIIECTB, MO TEILIOBOMY
s dekTy, Mo U3MEHEHHIO CTETIEHENH OKUCIIEHUS XUMHYECKUX 2JIEMEHTOB);
XapakTepu3oBaTh (OMHUCHIBATh) OOIIME M CHEeUU(PUUECKHEe XHUMHYECKHE CBOMCTBA
MPOCTBHIX U CIIOKHBIX BEIIECTB, MOATBEPK/Asl ONMKUCAHUE MPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIHil;

COCTaBJIATh YPABHEHUS SJICKTPOIUTUYECKON AUCCOLMALNMN KHUCIIOT, IEJIOYEN U COJIEH,
MOJTHBIE U COKpAIIEHHBIE YpaBHEHUS peaklnii HIOHHOro oOMeHa, YpaBHEHHs peaKiui,
MOATBEPKJIAIONIMX  CYIIECTBOBAHME T'€HETUYECKOM CBSA3M MEXKAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHMI IMOCPEICTBOM
COCTAaBJICHHMSI DJIEKTPOHHOTO OajaHCa ATUX PEaKIIHii;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHS, BOSMOXXHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBUSAX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MACCOBYIO
JIOJTI0 XUMHUYECKOI0 3JIeMEHTa 10 popMyJie COeAUHEHUSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUYECKON pEAKLINK;

coOnoaTh TpaBWiia TMOJIb30BAHMSI XMMHUYECKOM TMOCyqoil U J1abOpaTOpHBIM
00opy/lOBaHUEM, a TaKXKe IpaBWiia OOpalleHUs C BEIIeCTBAMU B COOTBETCTBHM C
WHCTPYKIUSMHU TIO BBITIOJHEHHIO JIAOOPATOPHBIX XUMUYECKHUX OIBITOB IO MOIYYSHHIO
1 cOOMpaHUI0 Ta3000pa3HBIX BEMIECTB (aMMHAaKa M YTIIEKUCIIOTO rasa);

MIPOBOJIUTh PEAKIUU, MOATBEPKAIOIINE KAaUeCTBEHHBIM COCTaB Pa3jIMYHBIX BELIECTB:
pacrmo3HaBaTh ONBITHBIM MYTEM XJIOpUI-, OpOMHUI-, MOAWI-, KapOoHaT-, (ocdar-,
CWIHNKAT-, Cynb(}aT-, TUIPOKCHUI-HOHBI, KATHOHBI AMMOHHUS W HWOHBI H3yYCHHBIX
METaJIJIOB, MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB;
MIPUMEHSTh OCHOBHBIE ONEpAllMU MBICIUTENIbHON AESITEIbHOCTH — aHAIU3 U CUHTES,
CpaBHEHHE, OOOOIIEHNE, CHCTEMAaTU3allMi0, BBISBICHUE MPUUYNHHO-CIIECICTBEHHBIX
CBSI3€M — JUISl M3YyYEHHS CBOMCTB BEHIECTB M XUMHYECKHUX PEAKIUM, €CTECTBEHHO-
HayyHble METOJbl TO3HAHUS — HAONIOJICHWE, W3MEPEHHe, MOJICIHPOBAHHUE,
SKCIIEPUMEHT (peaibHbI U MBICTICHHBIH ).



YYEBHO-METOANUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYEHUKA

» Xumus, 8 kinacc/ I'abpuensia O.C., OctpoymoB W.I'., Cnanko C.A., AKIIuOHEpHOE
obmmectBo «M3narensbctBo «lIpocBemenue»

» Xumust, 9 xinacce/ I'abpuensia O.C., OctpoymoB N.I'., CnankoB C.A., AKITuoHEpHOE
obmectBo «M3marenpcTBo «lIpocBemenne»

[Tepunonuueckas cuctema xumMudeckux 3meMenToB J1.1. Menaeneesa, Tabiuia

pPacTBOpHUMOCTH, E)JIGKTpOXI/IMI/I‘-IeCKI/Iﬁ pAA HAIPSAKCHU A METAJIJIOB.

METOANYECKUE MATEPHAJIBI JIsA YYUTEJISA
https://prosv.ru/_data/umk/7435/toc_20-0301-01.pdf

https://urok.apkpro.ru/?ysclid=11lvy3sy6e390144130

NA®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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https://resh.edu.ru/

https://www.yaklass.ru/

https://sites.google.com/site/himulacom/

http://school-collection.edu.ru/

https://foxford.ru/wiki/himiya
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