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IMNOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOIO OOIIero o0pa3oBaHUs
COCTAaBJICHA HAa OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTEIbHON MPOrPaMMbl OCHOBHOT'O O0OIIEro 0Opa3oBaHus, MPeICTABICHHBIX
B ®I'OC OO0, a Takxke Ha OcCHOBe deaepanbHOll pabodeil mporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIEIIUHU MPENoAaBaHusi y4eOHOTro npeamMera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma mo xumuu Aa€T MPEICTABICHUE O MLENsIX, OOIel cTpaTeruu
oOy4eHHsi, BOCHHUTAHUS U PAa3BUTHUS OOYYAIOIMIUXCA CPEACTBAMHU y4eOHOTO
peaMeTa, YCTaHABIIMBAET 00s3aTeNbHOE peaMETHOE coJiepKaHue,
IpeAyCMaTPUBAET pPACIpPEIEICHUE €ro IO KiaccaM M CTPYKTYpUPOBAHHE MO
pazielnaM M TeMaM MPOrpaMMbl MO XUMHUHU, OMNPENENeT KOJUYECTBEHHBIE H
KaueCTBEHHBIE XapaKTePUCTUKHU CoJIepKaHus, PEKOMEHYEMYIO
MOCJIEI0OBATEIbHOCTh ~ M3YUYEHHUSI XUMHU C YUYETOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTrO IMpollecca, BO3PACTHBIX
0COOEHHOCTEe  00ydvaroluXxcsi, OINpeAeNsseT BO3MOXXHOCTH MpeaMera s
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUSI OCHOBHOU 00pa3oBaTelIbHOM
IPOrpaMMbl HA YPOBHE OCHOBHOTO OOIET0 00pa3oBaHMs, a TaKKe TPeOOBaHMIA K
pe3yibTaTaM 00y4YeHUs XUMUU Ha YPOBHE 1IeJieH U3yUYeHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-IIO3HABATENLHON JIEATEILHOCTH O00YyYalolmerocs I0 OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHUWE XUMHUHM CIYXUT OCHOBOM Juisi (OPMUpPOBAHHMS MHUPOBO33PEHUS
oOydJaromierocs, ero MnpejCcTaBiICHU O MaTepUATLHOM E€IMHCTBE MUPA, BAXKHYIO
poJib UrparoT (POpMUPYEMbIE€ XUMHEH NPEICTABICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPrUu M 00 SBOJIIOLMHU BEUIECTB B MPUPOJE, O MYTAX PEUIeHUs riIo0agbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHUSI UEJIOBEUECTBA — CBHIPbEBOM, SHEPreTUUYECKOM,
NUIIEBOM M 3KOJOTMYECKON O€30aCHOCTH, TPOOJIEM 3PaBOOXPAHEHHUS.

N3yuyenne xumunu:

CIIOCOOCTBYET  peaiu3alldd  BO3MOXKHOCTEM  JJiE  CaMOpa3BUTUA U
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 0011Iel U (YHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJaJ] B ()OPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
o0ydJaronmxcsi, HABBIKOB HMX CAMOCTOSITEIHHOW  y4eOHOW  JESTEIbHOCTH,
IKCIIEPUMEHTAJIBHBIX M HCCIEOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEAHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOMN eI TeIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUJICHUS, 3aKJIaJbIBA€T OCHOBBI
L[EJIOCTHOTO B3IJIsIIa HA €JMHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATaroM B JOPMUPOBAHUU €CTECTBEHHO-HAYYHOW TPAMOTHOCTH O0YJArOIINXCS;



croco0cTBYeT (HOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTMYECKOE
00pa3oBaHUE O0yYArOITUXCSI.

JlanHple HampaBiieHHs B OOYyYEHMHM XHMHH OOECHEYMBAIOTCS CHELU(PUKON
colepxkaHusi  y4eOHOTO  mpeaMera, KOTOPBIA  SIBISETCS  TMEJarorudecku
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKM XMMHUU Ha OINpPEAeIEHHOM dTare eé
pa3BUTHSI.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I1IeT0 00pa30BaHUsI OPUCHTUPOBAH Ha
OCBOCHHE OOYYArONIUMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XWMHUU, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX MOHSITUI
OpraHUYECKON XHUMUMU.

CtpykTypa coaepkaHus MPOrpaMMbl MO XUMHUU CPOpPMHUpPOBaHA HA OCHOBE
CHCTEMHOIO mnojaxona K €€ m3ydeHuro. CoaepKaHHWE CKIAAbIBACTCS U3 CUCTEMBI
MOHATUH 0 XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMHYECKOU
peakimu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO0 TPHUHIIUITY
MOCJIEI0OBATENBHOTO PAa3BUTHS 3HAHMI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /. 1. MeHnaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOEHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 DICKTPOJUTHYECKON JTUCCOIMAIMU BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHWS PACCMATPUBAKOTCS HA OCHOBE OSMIIMPUYECKH
MIOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JIpyromMy, BBITIOJNHSS (QYHKIMKA OOBICHEHHS] M MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI U BO3MOXKHOCTEU MPAKTUYECKOTO0 MPUMEHEHUSI W MOJy4YeHUSs
M3Yy4aeMbIX BEIECTB.

OcBoeHne mporpaMMbl IO XUMHU  CHOCOOCTBYEeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMMUAYECKON COCTABIISAIOLICH HAYYHOM KapTUHBI MHUPA B JIOTUKE
€€ CHUCTEeMHOW NpPHUPOJAbI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHHUIO U
MeTOoJaM MO3HaHUs B Hayke. M3yueHue XMMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHUM W3 paHee H3YYEHHBIX Y4YeOHbIX NpeaMeToB: «OKpYyKaloMid MUPY,
«bwuomnorus. 5-7 xkiacce» u «dusnka. 7 Kinacey.

[Ipu wu3ydyeHUH XUMHUU TNPOUCXOAUT (PopMUpOBaHME 3HAHUN OCHOB
XUMUYECKON HAyKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKOM
NEATEIbHOCTH 4YEJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaya y4yeOHOTO MpeaMeTra COCTOMT B (POPMHUPOBAHUU CUCTEMBI XUMHYECKHX
3HAHUN — BaKHEHUIINUX (PaKTOB, IMOHATHH, 3aKOHOB M TCOPETUUECKHUX IOJIOKCHHM,
JOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHNM K HAy4YHBIM METOJaM T[IO3HAHUS TPU HU3YYEHUU BEIIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TMPUMEHEHUH B Y4YEOHO-TIO3HABATEIHHOM M Yy4eOHO-HCCIIENOBATEIHCKON
NEATeIbHOCTH, OCBOEHUU TpaBWJl O€30MaCHOrO0 OOpallleHHs C BEIIECTBAMU B
ITOBCEHEBHOM KU3HU.

[Ipu M3yueHun XUMUU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl BaXKHOE
3Ha4YCHUE MPUOOPEI TaKue e, KaK:

— (opMHpoBaHUE WHTEIUNICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
CaMOOOpa30BaHNIO, COTPYJHUYECTBY, CAMOCTOATEIBHOMY MPUHSITHIO PEUICHUM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUS] Ha CHCTEeMaTH4ecKoe MpUOOIIeHUE
00yJarommxcsi K CaMOCTOATENIbHOM IO3HABATEIbHOU JESATEIbHOCTH, HAYYHBIM
MEeTOJaM TMO3HaHUsA, (POPMHUPYIOIMIMM MOTHUBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecIieueHue YCIOBUM, CITOCOOCTBYIOMUX MPHUOOPETEHUIO 00YYaIOIIUMHUCS
OMbITa Pa3HOOOPA3HON MESITENbHOCTH, MO3HAHUS M CAMOIO3HAHMS, KIHOYEBBIX
HABBIKOB (KIJTFOUEBBIX KOMIICTCHIIMI), WUMCIOINX yHUBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB ICITEILHOCTH;

— (dopmupoBanue oOmEeld (QyHKIIMOHATBHOH W  €CTeCTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM UYHCJE YMEHUU OOBACHITH U OICHUBATH SIBJICHUS
OKPYIKAaIOIIEer0o MHpa, WCIOJIb3yS 3HAHWUS M OIBIT, MOJYYEHHBIC TMPU HU3YYECHUHU
XUMUHU, TPUMEHATh HMX TPH pPEIICHHH MpoOjeM B ITOBCETHEBHOW KU3HU U
TPYZIOBOU JIEATEIBHOCTH;

— ¢opMmupoBaHHe y OOydYalOIMXCA T'yMAaHUCTHYECKUX OTHOIICHUMH,
NOHUMAaHUSl [IEHHOCTH XUMHUYECKUX 3HAHUM MJi1 BBIPAOOTKH HKOJIOTHYECKU
1eaecoo0pa3Horo TMOBEJAEHUsT B OBITY W TPYJIOBOM JACATEILHOCTH B LEIAX
COXPaHEHHMS CBOETO 3J0POBbS U OKPYKAIOIIEH MTPUPOJHON CPEJIBL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAHUIO Ha OCHOBE YCBOCHHUS  OOIIEYEIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(HIIs M HANPABJICHHOCTU JATbHEUIIEro
o0yueHwus.

OOmiee 4YMCIO 4YacoB, OTBEIEHHBIX JUISI M3yYEHUS XUMHHM Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3zoBanus, coctasisieT 136 gacos: B 8 kimacce — 68 yacoB (2
yaca B HeJlelo), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPKAHUE OBYUEHUA
8 KUIACC

IlepBoHayaibHbIe XUMMUYECKHE MIOHATHS

[Ipenmer xumuun. Ponb XUMUU B )KU3HU YETOBEKAa. XMMUS B CHCTEME HAYK.
Tena u BemecTBa. PU3NMUYECKHE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE
BemiecTB. [loHATHE O MeTOmax MO3HaHWS B XWMHUU. UHCTHIC BEIIECTBA U CMECH.
CrniocoOsI pa3zjienieHus: cMeceil.

ATOMBI M MOJNEKYJBl. XHUMHUYECKHE 3JIeMEHThl. (CUMBOJIBI XUMHUYECKUX
sneMeHTOB. [IpocThie U CloKHbBIE BellleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckas ¢Gopmyina. BajJeHTHOCTP aTOMOB XHMHYECKHX SJIEMECHTOB.
3aKOH TIOCTOAHCTBA cocTaBa BemniecTB. (OTHOCUTENIbHAasi aToMHas Macca.
OtHOocuTenbHast MOJIEKYJIsIpHAsi Macca. MaccoBasi JOJIs XUMHYECKOTO 3JIEMEHTA B
COEJIMHECHUM.

KomnuectBo BemectBa. Monb. Monsipaas macca. B3auMoOCBsI3b KOIMYECTBA,
Macchl W 4YHClIa CTPYKTYPHBIX €IWHHUI[ BemiecTBa. Pacu€rel mo Qopmynam
XAMHUYECKUX COCTMHEHUM.

PuU3UUECKUE U XUMUYECKUE SBJICHUS. XUMHUYECKas PEAKUUS U €€ TIPU3HAKHU.
3aKoH COXpaHEHUsI MacChl BEIIECTB. XHUMHUECKue ypaBHeHMs. Knaccudukarus
XUMUYECKUX PEAKIUN (COETMHEHMS, Pa3JI0KEHUS, 3aMEIICHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHYECKOW MOCYJI0H, MpaBWIaMu padOThl B J1a0OpaTOpuu U
npuéMaMu oOpallleHus ¢ JIabopaTOPHBIM OOOPY/IOBAHUEM, U3YUYCHUE U OMHCAHUE
¢bu3nUecCKuX CBOWCTB 0O0pa3lOB HEOPTAaHMYECKUX BEIIECTB, HAOIIOJCHUE
dbu3ndecknx (IJIaBICHWE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJCHCAIMS BOJBI) U XUMHUYECKHX (FOPEHHE CBEUH, MPOKAIMBAHUE
MEJTHOM TPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTOM) sIBICHUM, HAOII0IeHUE U
OMHUCaHUE MPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (pasyioxkeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKCHHUE THAPOKCUIA
meau (II) mpu HarpeBanuu, B3auMoieicTBHE kenes3a ¢ pactBopoM cosu meau (I1),
W3YUEHHUE CIOCOOOB pa3feieHUs] CMECEH: ¢ MOMOIIbI MarHurta, (pUIbLTPOBAHUE,
BBITIApUBAaHUE, JUCTUIUIAIMUA, XpoMaTorpadus, mpoBeeHNE OYUCTKH MOBAPEHHON
coiiM, HaOJIOJICHWE W  OMNHCaHWE  pPe3yJbTaTOB  MPOBEACHUS  OMbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOJIEJIE MOJIEKYII
(IrapocTepKHEBbIX ).

Baxueimue npeacTaBuTe M HEOPraHUYeCKUX BelIeCTB

Bo3nyx — cmech razoB. CoctaB Bo3znyxa. Kucmopoa — sjieMeHT u mpocToe
BemecTBO. HaxoknmeHue kucimopoma B mpupoje, (GU3UUYECKHE W XUMUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzapl. [Ipumenenue kucimopoma. CrocoOb!



MOJIyYeHHsS] KUCTopoAa B J1abOpaTOpuud W TPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoza B npupoje. O30H — alIoTponHasi MOAU(PUKALIMS KUCIOPOIaA.

TernoBoit 3p(dEeKT XMMHYECKOW peakUud, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHMYECKHE peaKUuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHuE
BO3/lyXa, yCWJICHHE MapHUKOBOTO d(hdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — »snemeHT M mpoctroe BemiecTtBo. HaxoxkaeHuwe Bogopona B
npupojie, (GU3MYECKHME ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonyyeHus. Kucnorsl u conm.

Monsipablil 00bEM ra3oB. Pacu€Thl N0 XUMHUYECKUM YPABHEHUSIM.

duznyeckue CBOMCTBa BOJbl. Boma Kkak pactBoputesib. PacTBOpHI.
HacelllleHHBIE M HEHACBHIIEHHBIE PAacTBOPBI. PacTBOPMMOCTh BEILIECTB B BOJE.
MaccoBas [0Jis BEIIECTBA B paCTBOpPE. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Posib pacTBOpOB B mpupoje M B )KHU3HHU 4enoBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arps3HeHne NpupoaHbIX BoJ. OxpaHa U OUMCTKA MPUPOJHBIX BOJI.

Kiaccudpukanus nHeopranmdeckux coenaumHeHuid. Oxcunpl. Knaccudukamms
OKCUJIOB:  cojieoOpasyiolue  (OCHOBHBIE, KHUCIOTHbIE, amMQOTepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. dusmdeckue M XUMUYECKHE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanusa. Knaccubukamuss ocHOBaHUM: MIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HoMeHknatypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHuu. [lonydyeHne ocHOBaHUM.

Kucnotsl. Knaccudukanusa kucinor. Homenknatypa kucinot. dusnueckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan aktuBHoctn metamnoB H. H. bekerosa.
[Tomyyenue Kucnor.

Comu. Homenknatypa coseil. @U3MYecKMe U XUMHUYECKUE CBOMCTBa COJICH.
[TonydeHue coiei.

['eHeTnueckas CBsI3b MEXKAY KIACCAMU HEOPTaHMYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE OIPEIECIICHUE COJEPKaHUs KUCIOpOAa B BO3AYyX€, IOJyYEHHUE,
coOupaHue, pacno3HaBaHME M U3YYEHUE CBOMCTB KHUCJIOpOJAa, HAOI0/IeHne
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBECHHUS W
NpeKpalleHus TopeHus (MoXapa), O3HAKOMJICHHME C O0Opa3lnaMu OKCHUIOB U
OMHCAaHUE WX CBOMCTB, MOJydYeHHE, COOWMpaHUE, pACIIO3HABAHUE W HW3YUYEHUE
CBOMCTB BOJIOpojia (TOpeHHe), B3auMoJeicTBUE Bojopoaa ¢ okcugom meau (1)
(BO3MOXKHO HMCIOJIb30BaHUE BUAECOMATEPHUAIIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBAaHUE OCOOEHHOCTEW pacTBOPEHHUSI BELIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JIOJIEW PaCTBOPEHHOTO BEILIECTBA, B3aMMOJECUCTBUE BOJABI C METAJIIaMU
(HaTpueM ©  KajblMeM) (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHANIOB),



UCCIIEJIOBaHHE 00pa3lloB HEOPraHWYECKUX BELIECTB PA3JIMYHBIX KJIACCOB,
HaOJII0/IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B pacTBOpPAxX KHUCIOT U LIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCIIOT C METajulaMH, PEaKUMi HEUTPAIM3aLHH, IOIYyYECHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHWE OJHOIO METaJlla IPYyTMM W3 PacTBOpa COJIM, PEUICHUE
JKCIEPUMEHTAIBHBIX 3aJad M0 Teme «BakHeulme Kiaccbl HEOPraHUYECKHUX
COCIMHEHUI).

Iepuoanuecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
jaemenToB JI. U. MengesneeBa. Ctpoenne aTroMoB. XMMHYECKasi CBSI3b.
OKHCINTETbHO-BOCCTAHOBUTEIbLHbIE PEAKIMHU

IlepBple MONBITKM KIacCU(PUKAIMM XUMHUYECKUX d3JeMeHTOB. [loHsTHE O
IpyNIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE U IIETOYHO3EMENIbHBIE METaJLIbl,
raJIoreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUAPOKCUIBI.

[Tepunonnueckuit 3akoH. Ilepronnueckas cucteMa XMUMHYECKHUX 3JIEMEHTOB /1.
N. Mengeneesa.  KopoTkonepuonHas W JJIUMHHONEpUOAHAs  (QOpMBI
[Tepuoguueckout cucrembl xumuueckux aneMeHToB [l. M. Menneneea. [lepuoabt
u rpynnbl. OHU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTpoHsl. CTtpoeHue
AJIEKTPOHHBIX ~ 000JI0YEK AaTOMOB IMepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenneneeBa. XapakTepUCTUKA XHMHYECKOIO
3JIEMEHTA I10 ero nojoxeHuto B Ilepuoanueckon cucreme 1. 1. Menaeneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAIINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEPUOAAM.

3nauenue [leproanueckoro 3akona u [leppoanveckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB I pa3BUTHs Haykh MU npaktuku. . M. MenneneeB — yd€Hslii u
IPAKIAHUH.

Xumunyeckass cBs3b. KoBaneHTHast (HOJSpHAasT W HEMOJIApHAs) CBSA3b.
OIEeKTPOOTPULIATENBHOCTh XUMUYECKHUX MIEMEHTOB. VIOHHAs CBSI3b.

Crenenp  okuciieHMs.  OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
IIponecchl OKHCIIEHNS] M BOCCTAHOBIICHHS. OKUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuit IKcnepumenm:

U3ydyeHrne oOpa3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJAEHUCTBUE
TUAPOKCUIA LHMHKA C pPACTBOPAMHU KHUCJIOT M UIEJNOYEH, TNPOBEICHUE OIBITOB,
WUIIOCTPUPYIOLIMX  NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakliiy pa3ioKEeHHsI, COEJUHEHU).

Mesrcnpeomemunie ceéa3u



Peanu3anus MeXNpeaMETHBIX CBA3E€H NpU U3YYEHUM XUMHHM B 8 Kiacce
OCYIIECTBIISIETCS 4YE€pe3 HCIOJIb30BAHWE Kak OOIMIMX €CTECTBEHHO-HAayYHBIX
NOHATUH, TaK U MOHITHUH, SIBJISIOIIUXCS CUCTEMHBIMU JJI OTACIIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01ue ecTecTBEHHO-HAyUHbIe MOHATHSA: HAyYHBIA (akT, TUIOTE3a, TEOPHUs,
3aKOH, AaHaJW3, CHUHTE3, KJIacCU(PHUKaIus, MEpUOJUYHOCTh, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/JIENb, SIBJICHHE.

®dusuka: MaTepusi, aToM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMNBI, PaJHOAKTUBHOCTb, MOJEKYJa, dJEKTPUUECKUNA 3apsill, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3NYECKUE BEINYUHBI, €IUHULIBI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3BE€3/1bl1, ConHIIe.

buonorus: dorocuntes, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEPANIbI, TOPHBIE MOPOBI,
I10JIE3HBIE NCKOIIAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemiecTBo U XUMHYECKasi peaKI U

Ileproanueckunt 3akoH. Ilepuoanueckas cucteMa XMUMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CrpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEPBbIX TPEX MEPUOAOB, Kalldsd, KaJIbLMs M HX
COCIMHEHH B COOTBETCTBHUM C IIOJIOXKEHUEM 3JeMEHTOB B Ilepmonnueckoi
CUCTEME U CTPOEHUEM UX aTOMOB.

Crpoenue BeliecTBa: BUAbl XUMHYECKOW CBS3U. THUIBI KPUCTAILNTMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKH U
BHUJla XUMHYECKOU CBS3H.

Krnaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBa BEIIECTB, OTHOCAIIMXCS K pPa3IU4YHBIM KjaccaM HEOPraHUuYeCKHX
COEIMHEHH, FTEHETUYECKasl CBSI3b HEOPraHUYECKHUX BELIECTB.

Krnaccudukanuys XuMIUeCKUX peakifil Mo pa3IuyHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY A3(QeKTy, Mo
U3MEHEHUIO CTETEHEN OKMCIEHUS XMMHUYECKHX 3JIEMEHTOB, M0 00paTUMOCTH, IO
YYaCTHIO KaTajau3aTropa). DK30- U dHIOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUSI.

[Tonsitue o ckopoctn xuMuyeckon peakiuu. [loHsTHEe 00 00paTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX U IeTepOTreHHBIX
peakuusx. [lonsitue o karanuze. [lonsitue o xumuyeckoM paBHoBecuu. dakTopsl,
BIUSIOIIME HAa CKOPOCTb XHWMHYECKOW pEaKUMH M TOJOKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE ~ pEaKLMH,  JJIEKTPOHHBIA  OanaHc
OKHUCJIMTEIIBHO-BOCCTAHOBUTEIBHOW ~ pEaKIuHu. CocraBneHue  ypaBHEHUH



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HCHOJb30BAHUEM  METOJIa
AJIEKTPOHHOIO OanaHca.

Teopust ANEKTPONUTUUECKON TUCCOUMUALMU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M AHCCOLMAIMK BEIIECTB C Pa3IMYHBIMU BUJIAMHU
XuMu4eckoi cBsizu. CteneHs aucconuanuu. CHUIbHBIE U CIa0bIe SJIEKTPOJIUTHI.

Peakiuu nonHoro oomMeHa. Y cIoBusl MPOTEKaHUs PEAKIIMA HOHHOTO OOMEHa,
MOJIHBIE M COKpaIlI€HHbIE HMOHHBIC YypaBHEHHs peakinuil. CBoWCTBa KHCIOT,
OCHOBAaHUM W COJIGM B CBETE MPEACTABICHUNA 00 AIEKTPOIUTHUYECKON
nucconuannu. KauecTBeHHbIE peakuy Ha MOHBL. [IOoHSITHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHUE C MOJEJSIMU KPUCTAUIMYECKUX PELIETOK HEOPraHUYECKHUX
BEILIECTB — METAJVIOB UM HEMeTa/uioB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJmopuma HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW peakIuu
OT BO3JCUCTBUSl PA3NHYHBIX (PAKTOPOB, HCCIECIOBAHHUE DJICKTPOMPOBOIHOCTH
pacTBOpOB BEUIECTB, Mpolecca AUCCOIMALMA KHUCIOT, WIEJOYeld H  COJIeH
(BO3MOXXKHO  HCIOJB30BAHME BHUJEO MaTEpHANIOB), IMPOBEACHHE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peakluii HMOHHOro  OoOMeHa
(oOpa3oBanme oOcaaka, BBIICICHUE Tas3a, oOOpa30BaHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOUIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUid
(ropeHue, peakiuu pasioKEeHHs, COSUHEHHs), PACIIO3HABAHUE HEOPTaHUYECKUX
BCIIECTB C TIOMOIIBIO KAYEeCTBEHHBIX pEaKIUid Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 33]1a4.

HeMeTaJibl U MX COeIMHEHUS

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHre u (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHMYECKHE CBOWCTBA Ha MpUMEpPE  XJopa
(B3aMMOJICIICTBHE C MeETaJUlaMH, HEMeTajulaMH, INIeJo4yaMu). XJIOPOBOJOPO/I.
ConsiHast KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJydeHUE, MpuMeHeHue. JleiicTBue
XJIOpa U XJOpPOBOJOPOJA Ha OPraHU3M YeNOBeKa. BakHeilmme XJIOpUAbl U HUX
HaxX0XJICHUE B IIPUPOJIE.

Ob6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusa. CtpoeHue U (U3MYECKHE CBOICTBA
MIPOCTHIX BEIIECTB — KUCIOPOa U CePhbl. AJUIOTPOITHBIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XumMudeckue cBoiicTBa cepbl. CepoBOIOPO, CTpoeHHE, (GU3HUECKUE U
XUMHU4Yeckue cBoMcTBa. OKCHABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kwuciora, (Qusnueckue M XUMHYECKHE CBOMCTBa (00mIMEe Kak
NPEICTaBUTENA Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE PEaKIuy,
JeXalyue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOJyYEHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KUCIOThI. COMM CEpHOM KUCIOTHI, KAUECTBEHHAs pEaKlMs Ha



cynbdar-uon. Haxoxxnenue ceppl u €€ COEAMHEHUN B MPHUPOJEC. XHUMHUUYECKOE
3arpsi3HEHUE OKpY’KAIoIIel cpefbl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE JI0KIH,
3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeA0TBPAIICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCICHHs. A30T, PaCHpPOCTPAHEHHE B MPHUPO/IE,
dbusnueckre u XuMHIeckue cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3HYecKre 1 XUMUYCCKHUE CBOMCTBA, TOJydYeHHE U IpuMeHeHue. Coau aMMOHUS,
X QU3NYECKUE U XMMUYCCKHE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
VMOHBI aMMOHHS. A30THasl KHCJIOTa, €€ TOJNy4YeHHe, (U3UUYECKUE W XUMUYCCKUE
cBOMCcTBa (00mME Kak TMPEACTABUTENsI Kiacca KUCIOT W CHenuduyueckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KayeCTBE MMHEPAJIbHBIX
ynoopeHuii. XuMu4ecKoe 3arps3HeHrne OKPYKAIOIIeH Cpebl COSAMHEHUSIMH a30Ta
(KUCTIOTHBIE JOXIW, 3arpsi3HEHUE BO3AyXa, MOYBbI W BoaoéMoB). Docdop,
ajutoTpornHbie Momudukanuu Gocdopa, puzmyeckue M XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kuciaora, PU3NIECKUE U XUMHUIECKUE CBOIMCTBA,
nonyuenue. McnoabzoBanue GpocdaToB B Ka4eCTBE MUHEPAIbHBIX YI0OPEHUH.

Ob6mas xapaktepuctuka 31emMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOECHUS
aTOMOB,  XapakKTepHbIE  CTENEHHW  OKUCJICHHS.  YTJIEpOA,  auIOTPOIHBIC
MOMU(PUKAIINKA, PACHPOCTpaHEHUE B TpHpoAe, (u3nyeckue u XUMUYECKHE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepona B npuponae. OKCUIbI yriiepoaa, ux
du3rUecKue W XUMHUYECKHE CBOWMCTBA, JCHCTBHE HAa JKUBBIC OpPraHU3MBI,
NOJTydYeHUE W MPHUMEHEHHE. DKOJOTHYECKHe MPOOJIEMbl, CBA3aHHBIE C OKCHUIOM
yraepoga (IV), rumore3a rno0anbHOr0 MNOTEIJIEHUS KIMMATa, ITAPHUKOBBIN
addexr. YrompHas Kuciaora U €€ coym, uX (PU3NUeCKue U XUMHYECKHUE CBOMCTBA,
nojiyueHue W mnpuMmeHeHwe. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO35MCTBE.

[TepBoHavasibHBIC TOHATHS 00 OPTaHUYECKHUX BENMIECTBaX KaK O COCIMHECHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, TaHOJI, TJIULEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yyroiib, MNPUPOAHBIA Tra3, HePTb),
OPOAYKThl UX mepepaboTku (OE€H3UH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[TonsiTie 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKHUPAX, OCNIKaX, YIIIEBOAaX — U UX
polli B OKH3HU YeNOBeKa. MaTepualbHOE €JIMHCTBO OpPTraHWYECKUX W
HEOPTraHUYECKUX COCTMHEHUM.

Kpemuwmii, ero ¢usndeckue W XUMHUYCCKHE CBOWCTBA, IIOJIy4YeHUE U
npuMmenenne. CoenuHeHuss KpeMHHs B mpupone. OOimue mnpeacraBieHus 00
okcune kpemHusi (IV) u kpemuueBoil kucnore. CHWIMKaThl, UX KCIOJIb30BaHUE B
ObITY, B TIPOMBIIIUICHHOCTH. BakHeiiline CTpoWTeNbHbIE MaTepHalbl: KEpaMHKa,



CTEKJIO, LIEMEHT, 0eToH, *keje300eToH. [IpobiemMbr 6€30macHOr0 MCITOIb30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHE 00pa3l0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
IIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIIMN Ha XJIOPUJI-MOHBI U HAOIIIOICHHUE MPU3HAKOB
UX TPOTEKAHMs], ONBITHI, OTpaKalIKue (QU3NYECKHUE W XUMHUYECKHE CBOMCTBa
rajoreHOoB M HUX COCIWHEHHH (BO3MOXXHO HCIIOJIb30BaHUE BHUIACOMATEPHAIIOR),
O3HAKOMJIEHHE C O0Opa3naM XJIOPUJOB (TajJOT€HHIOB), O3HAKOMJICHHE C
oOpa3znaMu  cepbl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIIOJIh30BaHUE
BUJIEOMATEPHUATIOB), HAOIIOICHHE TIpoliecca OOyrIMBaHUs caxapa Ioj JACHCTBUEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCJOTBl, M3YYEHUE XHUMHYECKUX CBOMICTB
pa30aBIEeHHON CepHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peaKIluu Ha CyJibdar-
MOH U HaONIOJICHHE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UUYECKUMU
cBoiicTBamMu a3zora, (ochopa W HX coeAWMHEHUH (BO3MOXXHO WCIIOIH30BAHUE
BUJIEOMATEPUAITIOB), 00pa3iaMu a30THBIX U (HOchHOPHBIX yI0OpEeHUH, MogyUyeHue,
coOupaHue, pacno3HaBaHME€ M HU3Y4YEHUE CBOWCTB aMMHUaKa, IHPOBEJICHUE
KAueCTBEHHBIX peakiuii Ha MOH aMMOHUS U ¢GochaT-uOH U U3YyUYCHHE MPU3HAKOB
UX IPOTEKAHHUs, B3AMMOIECTBAE KOHIEHTPUPOBAHHON a30THOM KHCIIOTBI C MEBIO
(BO3MOKHO WCIIOJIb30BAHUE BHJIECOMATEPHUAIIOB), H3y4YECHUE MOJEIIen
KPUCTANIMYECKUX PEImETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIIGHHE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYEHUE, COOMpaHue, pacrno3HaBaHUE U U3YUYCHUE
CBOMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX PEaKlUil Ha KapOoOHAT U
CUJIMKAT-UOHbl W H3yYEHUE TMPU3HAKOB HX MPOTEKAHUs, O3HAKOMJIEHUE C
NPOAYKIMEN CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a71a4 o TeMe «BakHelre HeMeTauIbl U UX COeIUHEHUS.

MeTaJibl 4 MX COeIMHEHU S

OO6mrast xapaKTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosioxkeHuss B llepmogmueckor cucreme xumuuyeckux ssemeHroB [, .
MenpneneeBa u ctpoeHus:i aromoB. CTpoeHUE MeTauioB. MeTramndeckas CBs3b U
METAJUTMYECKasT ~ KpUCTa/UIMUecKas  peméTka.  DJICKTPOXUMUYECKUU  psll
HanpspKeHU MeTaioB. OU3NYecKUe U XUMUYECKHUE CBOMCTBA MeTayioB. OOmue
CrocoObl TodydeHHus: MmeTauioB. [IOHSATHE O KOPpO3MHM METAIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Kopposud. CraBel (CTallb, YyTyH, AIOPAITIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenounbie MeTamibl: noynoxkeHue B Ilepronuueckoil cucTeMe XMMUYECKUX
snemeHTOB JI. 1. MenaeneeBa, CTpOCHUE MX aTOMOB, HAaXOXKJICHUE B IPUPOE.
du3nyuecKkre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIbI U



TUAPOKCUABI HATpusi W Kanus. [IpuMeHeHWe WIeNOYHbIX METaIOB W HX
COEIMHEHUM.

IIlenouyHO3eMENIbHBIE METaJIbl MarHui MW KaJdblMK: TOJOXXCHUE B
[lepnoguueckon cucreme xuMmuueckux 3yeMeHToB [[. 1. MenneneeBa, ctpoeHue
VX aTOMOB, HaX0XJAeHUE B Ipupoae. Pu3nueckne 1 XMMHYECKUE CBOMCTBA MarHus
U Kaiplius. BakHelmue coequHeHHS Kalblus (OKCHJ, THIAPOKCHI, COJIN).
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJroMUHUN: TIOJI0)KeHUE B [leproinueckon cucTeMe XuMHYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTroMma, HaxoKIE€HHE B mpupone. Pusndeckue u
XUMUYECKHE CBOMCTBA aTtOMHUHMS. AM(POTEpHBIE CBOMCTBA OKCUAA W THAPOKCHIA
AJTIOMUHMUSL.

Kenezo: nonoxenue B [lepuoguueckoit cucreme XMMUYECKUX 3J€MEHTOB /1.
N. MenneneeBa, CTpO€HHME aToMa, HaXOXKICHHE B mpupone. PU3HUECKHE H
XHMHUYECKHE CBOMCTBA kene3a. OKCubl, THAPOKCHIbl U cou xene3a (1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOTYy4YECHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE ¢ oO0pa3llaMud METAUIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBAaMH, U3YYEHHE  PE3YJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOIb30BAaHUE BHUJECOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJICMCTBUS OKCH]IA
KaJIbIIMS W HATpUs C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, IPOIECCa TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCMOJIb30BAHME  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIM{ HA WOHBI: MarHus, KajJabLHs, AJTIOMUHUS, [IUHKA, JKEJe3a
(I1) u xenesa (III), mequ (II), HaGnroeHNE M OMUCAHUE TIPOIIECCOB OKPAIIUBAHUS
IJJaMEHW MOHAMU HaTpusl, Kalus W Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHAA ATFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BaxkHenine
METAJUIBI U KX COCTUHEHUS.

XuMHuS M OKpPYKAOLIAA cpeaa

BemecrBa u Marepuansl B MOBCEAHEBHOM >XM3HU 4esoBeKa. be3omnacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUUECKUX peakiuii B ObITy. [lepBas momoinpb npu
XUMHUYECKUX 0KOTax U OTPABIICHUSAX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouehd cpeibl (MpeaeibHasl I0MyCcTUMast
KOHIIeHTparus BemecTB, nanee — [1J1K). Poias Xxumuu B penieHun SKOJIOTrMIeCKUX
npoosieMm.

Xumuueckuii IKCnepumenm:

U3yueHHe oOpaslloB MaTepualioB (CTEKJIO, CIUIABBI METAJIOB, MOJIMMEPHBIC
MaTepualbl).

MesicnpeomemHnule ceazu



Peanuzanus MeXnpeIMETHBIX CBs3ed NpU HM3YyYeHUM XUMHM B 9 Kiacce
OCYLIECTBJISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMIMX ECTECTBEHHO-HAYYHBIX
NOHATUMN, TaK U TOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1ue ecTecTBEHHO-HAyUHbIE MOHATHA: Hay4YHBIH (PaKkT, TMIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KJIacCU(pUKAIMS, TEePUOAUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICTUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
3 eKT, TEXHOIOTUSsI, MaTEPUAIIBI.

dusmka: Mmartepus, aToM, O3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbl, PAAUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsij, NPOBOJHUKH,
MOJIYIPOBOJHUKH,  JIUAJICKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBa, I'a3, pACTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKAs
pemérka, CruiaBbl, (PU3UUECKHE BEIMYMHBI, €AWHUIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, COHIIE.

buonorusi: dborocuntes, npixanwe, Ouocdepa, IKOCUCTEMA, MHUHEPATHHBIE
yA00pEeHHs, MUKPOAJIEMEHTBI, MAKPO3JIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpanbl, TOPHbIE MOPOBI,
MIOJIE3HBIE UCKOIAEeMBbI€, TOTIIIMBO, BOJAHBIE PECYPCHI

IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA MNPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOI'O OOUIETro
o0pa3oBaHMs JOCTUTalOTCS B XO0JA€ OOy4YeHUS XHMHHM B €JUHCTBE Y4e€OHOU U
BOCIIUTATENBHON AESATEIBHOCTA B COOTBETCTBUH C TPAJULIMOHHBIMH POCCHICKUMU
COLMOKYJIBTYPHbIMM M JYXOBHO-HPABCTBEHHBIMH ILIEHHOCTSIMH, INPUHSITHIMU B
oOlecTBe MpaBWaMd M HOPMaMM TOBEAECHHMS U CIOCOOCTBYIOT Mpoleccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLTMAIM3ALUU O0YyUarOIIXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPAXarOT  TOTOBHOCTh  OOYyYarOIIHUXCS
PYKOBOJICTBOBATbCSl CUCTEMOM IMO3UTHBHBIX IIEHHOCTHBIX OpHUEHTAlMil W
pacIIMpEeHne OMbITa AESTEIbHOCTU Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpMoTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAay4YHOMY HAcCJIeIHI0, NMOHMMAaHHUS 3HAYEHUsS XUMHUYECKOW HAayKH B >KU3HU
COBPEMEHHOT0 O00IIeCTBa, CIOCOOHOCTH BJIAJAETh JOCTOBEPHOUN HH(MOpMmaluen o
NEPENOBBIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:



NPEACTAaBICHUS O COLMAIbHBIX HOPMax W MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHONH KOMIIETCHTHOCTH B OOIIICCTBEHHO
MOJIE3HOM,  y4eOHOHMCCIEA0BATENbCKOM, TBOPYECKOM W APYyrux  BHAAX
NEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHON JEATENbHOCTU MpPU
BBITIOJIHEHUN YYEOHBIX, TO3HABAaTEIbHBIX 3a/1ad, BBHITIOJIHEHUH XWMHUYECKHUX
AKCIIEPUMEHTOB, CO3JaHNN YUE€OHBIX IPOCKTOB, CTPEMJICHHS K B3aUMOITIOHUMAHHIO
W B3aUMOIIOMOIIM B TIpoIleCCe€ DITOM Y4YEOHOW JESITEIHbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TIOBEJEHUE M TMIOCTYNKH CBOUX TOBApUILEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA MOCIEICTBUI MOCTYNKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUA:

MHPOBO33PEHUYECKUE TPEJICTABICHHUS O BEIIECTBE M XMMUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTaBIISIOLINE
OCHOBY JJI1 TOHUMAaHUsSI CYIIHOCTH HAy4YHOW KapTUHBI MHUpA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl MPUPOJbI, B3aUMOCBS3SIX YEJIIOBEKa C
MIPUPOTHOM CPEION, O POJIM XMMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEW;

MO3HABaTEIbHbICE MOTHUBBI, HAITPABICHHBIE HA MOJIyYCHUE HOBBIX 3HAHUHU IO
XUMUH, HEOOXOAMMBIE HJisi OOBACHEHUS HAOJIOJaeMBbIX IMPOIECCOB M SIBIICHUM,
MO3HABATEIbHOM, MH(GOPMAIMOHHON M YUTATENbCKON KYJBTYpPbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM paboThl C Y4YEOHBIMM TEKCTaMH, CIPaBOYHOU
JUTEpPaTypor, JOCTYITHBIMH TEXHUYECKUMU CpeACTBaMH HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTH K  €CaMOOOpa30BaHUIO, IMPOEKTHOM M  HUCCIEN0BATEIbCKOU
NESTETLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaJIbHEHIIIEM;

4) popMupoBaHHs KYJIbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTU >KWU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 37I0POBBIN 00pa3 KW3HHU, OCO3HAHWE TOCICJICTBUNA WU
HEMPUATUE BPEIHBIX MPUBBIYECK (YIOTPEOICHHS aIKOTOMs, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COONIOJICHUs] TMpaBuid 0O€30MacHOCTH TIpu  OOpalleHun ¢
XUMUYECKUMHU BEIIECTBAMH B OBITY U peajbHOMN KU3HU;

5) Tpy10BOro BOCIMTAHMS:

WHTEPEC K MPAKTHUYECKOMY M3yUEeHUIO TTpodeccuii U Tpyia pa3InyHOTO Po/Jia,
YBOXEHUE K TPYAy M pe3yJibTaTaM TPYJAOBOHM IEATEILHOCTH, B TOM 4YHUCIIE Ha
OCHOBE TIPUMEHEHHUSI TPEAMETHBIX 3HAHUM 10 XHUMHH, OCO3HAHHBIA BBIOOD
WHJVMBUAYaIbHOU TPACKTOPUHU MPOJIOIKEHUSI 00pa30BaHus ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHanbHON IeITSIHPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH QIalITUPOBATHCS B PO ECCHOHATBLHOMN Cpejie;



6) 3K0J10rN4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKH L€JIeCO00pPa3sHOE OTHOLIEHHE K MPHUPOAE KAaK HCTOYHHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHMMaHUE LIEHHOCTU 3/I0POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nYeCKOMy M TICUXHYECKOMY 3/I0pOBbIO, OCO3HAHHE IEHHOCTU COOJIOICHUS
paBuJI O€30MaCHOTO MOBEACHUS MPU padOTe ¢ BELIECTBAMM, a TAKXKE B CUTYyalMsIX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJIEH;

CHIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJyYaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOIEeW IPUPOIHON CPENOU, AJIs ITOBBIICHUS
YPOBHSL  3KOJIOTHYECKOW  KYyJbTYypbl, OCO3HaHHS TJ00AJIbHOIO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM M IMyTeH UX PELICHUs] MOCPEJICTBOM METOJOB XUMMH,
9KOJOTUYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHHUKATUBHOW U COITMAIIBHOMN TTPAKTHUKE.

METAIIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeIMETHBIX pEe3yJbTaTOB BBLACISAIOT 3HAYUMBbIE JUIS
(opMUpOBaHHS MHPOBO33PEHHUs OOILEHAyYHble MOHATHS (3aKOH, Teopus,
OPUHIIUI, TUIIOTE3a, (DAKT, CUCTEMa, MPOIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPbIE
UCTIONB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax W TO3BOJISIOT Ha
OCHOBE 3HaHUM M3 3TUX MPEIMETOB (POPMHPOBATH MPEACTABICHUE O LEIOCTHOU
HayYHOW KapTHHE MUpPA, U YHUBEPCAJIbHbIE yueOHbIE NeUCTBUS (I03HABATEIbHBIE,
KOMMYHUKATUBHBIE, DPETYJSITUBHBIE), KOTOpble obOecrneunBaloT (HOpMHpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO M OCYILIECTBIEHUIO Y4YEOHOU
NEeSATENbHOCTH.

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jjorunyeckue AeiicTBUA:

YMEHUSl HCMOJIb30BATh NPHUEMBI JIOTMUECKOTO MBIIIJIEHUSI MPU OCBOEHUU
3HAaHMI: PACKPBIBATH CMBICI XUMHYECKUX MOHATHHA (BBIIEIATH UX XapaKTEpHbIE
NPU3HAKH, YCTAHABJIMBATh B3aMMOCBS3b C JIPYTMMHU MOHSTHSIMH), UCIIOJIB30BaTh
HNOHATHUSA JJI1 OOBSICHEHUS OTJENIbHBIX ()aKTOB U SIBJICHUM, BBIOUPATh OCHOBAHUS U
KPUTEPUU ISl KJIACCU(PUKALMNA XUMUYECKUX BEIIECTB U XUMHUUYECKHX PpEaKlui,
yCTaHaBJIMBATh MPUUYMHHO-CIEACTBEHHBIE CBS3M MEXAY OOBEKTaMU H3yUYEHUS,
CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHAYKTUBHBIE, AENYKTHUBHBIC, 10 aHAJIOTHUH),
JIeNaTh BBIBOJBI U 3aKJIIOUYEHUS;

YMEHHME NPUMEHATh B IMpOLIECCe IIO3HAHUS TOHATUS (IpEeIMETHBIE W
MeTarnpeMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbI€ B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO NPUMEHSIEMbIE B XUMHUHU MOJENbHBIE MTPEACTABICHUS —
XUMHUYECKUNA 3HaK (CHMMBOJI 3JIEMEHTAa), XUMHYecKas (opMmyia W ypaBHEHHE
XUMHUYECKON peaklMM — MpU PelIeHUU Y4yeOHO-M03HABATEIbHBIX 3ajad, ¢ YUYETOM
9TUX MOJEJBHBIX IPEICTABICHUN BBISBIATh U XapaKTEpU30BATh CYIIECTBCHHBIC



MPU3HAKH W3Y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIECJACTBEHHBIE CBS3UM U
MPOTHUBOPEYHS B U3yYACMbBIX TIPOIIECCAX U SIBJICHUSX.

Ba3oBble uccienoBarenbckue 1eiCTBUS:

YMEHHUE HCIOIh30BaTh MOCTABICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHHUA, a TaKKe€ B KadeCTBE OCHOBBI JUIsi (POPMUPOBAHUS THUIOTE3BI IO
IIPOBEPKE MPABHIIBHOCTH BBICKA3bIBACMBIX CYKJICHU;

npuoOpeTeHNe OmbITa MO IUIAHUPOBAHUIO, OPTaHM3AIMHU U TPOBEICHUIO
YUYEHHYECKUX DOKCIEPUMEHTOB, YMEHHE HaOmIoJaTh 3a XOJOM Ipollecca,
CaMOCTOSTENIbHO MPOTHO3UPOBATH €0 Pe3yibTaT, (OpPMYyIUpPOBaTh 00OOIICHHS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIETOBAHUS, COCTABISATh OTUET
0 MpOoJIeNIaHHOM padoTe.

Pabora ¢ unpopmaumeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W HWHTEPHPETUPOBATH HH(HOPMAIIHIO
Pa3NTUYHBIX BUJOB U (HOPM MPECTABICHUS, MOJIYyYaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4yHO-TIOMYJIIpHAs JIUTEpaTypa XUMUYECKOTO COJAEpXKaHUs, CIPABOYHBIE
nocoOus, pecypcel MHTepHETa), KPUTHYECKH OIICHWBATH IMPOTHBOPCUYUBYIO U
HEJ0CTOBEPHYIO WH(OPMAITHIO;

yMEHUE TPUMEHSTh Pa3IudHbIe METOJBl U 3alPOCHl MPU TOUCKE W OTOOpe
uH(GOpPMAIIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX I BBIMOJHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 33/a4 OMpPENeIEHHOTO THITA, TPUOOPETCHHE OIbITA B
0o0JacTH  MCTHOJIb30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATHUBHBIX ~ TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOH aKTHBHOTO MCIIOJIb30BAHUS PA3TMYHBIX TIOUCKOBBIX CHCTEM,
CaMOCTOSTENILHO BBIOMpaTh ONTUMAIBHYIO (OpMY MpeCcTaBICHUS HHGOPMAIINH U
WUTIOCTPUPOBATh PpEIlIaeMble 3aJa4d  HECIOKHBIMU CXEMaMH, JuarpamMmaMu,
apyrumu ¢popmamu rpaduKi U UX KOMOMHALUSAMY;

YMEHHE WCIOJb30BaTh U AaHAIU3UPOBAaTh B Ipolecce Y4YeOHOU W
UCCIIEIOBATEIHLCKON JEATENHPHOCTH WH(POPMAIIMIO O BIUSHUW MPOMBIITUICHHOCTH,
CEJIbCKOI'0 XO3SKMCTBA M TPAHCIIOPTA HAa COCTOSHUE OKPYXKAKOLIEH MPUPOIHOU
Cpelpbl.

KoMMyHUKaTHBHbIEC YHUBEPCAJIbHbIC YYeOHbIE 1elCTBHSA:

yMEHHUs 3aJlaBaTh BOIPOCH (B XOJ€ Juanora v (WJIH) JIUCKYCCHUHU) TIO
CylmecTBy  oOcyxnaemoill  TeMmbl, (OPMYyJIHpPOBaTb CBOM  TPEAJIOKEHUS
OTHOCHUTEJILHO BBIMOJTHEHUS IPEITIOKEHHON 3a/1a4u;

YMEHHSI ~ TPEACTaBISATh  TOJYYEHHBIE  PE3yNbTaThl  IO3HABATEIbHOM
NEATETPHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJlaTh MPE3CHTAIUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOTO OIbITa,
71ab0opaToOpHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);



yMEHUsI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOU
MO3HABATEJIbHOM W  MCCIENOBATENBbCKOW  JIEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIUX MpoOJieM Ha OCHOBE YuéTa OOIIMX HHTEPECOB M COTJIaCOBaHUS
no3unuii (00CyX aeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JICICTBUM, OIIPEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U IPYTHE).

PerynsiTuBHBIE YHHBEpPCAJIbHbIE YYeOHbIE 1eHCTBUS:

YMEHHUE CaMOCTOATEJIBHO OIPEICNATh LEIH ACATEIbHOCTH, IUIAaHUPOBATD,
OCYILIECTBIISATh, KOHTPOJHUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITEHLHOCTD, BHIOUPATh Hanbosee dPPeKTuBHBIC CIIOCOOBI pelieHusl y9eOHbIX U
MO3HABATEIbHBIX 33/1a4, CaMOCTOATENIBHO COCTABJIATh WM KOPPEKTUPOBATH
NPEIJIOKEHHBI QJITOPUTM  JCHUCTBUUM I[PU BBINIOJHEHUM 33JaHUN C Y4YETOM
MOJIyYEHHUsI HOBBIX 3HAaHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUSX,
OLICHMBATh COOTBETCTBUE IMOJIYYCHHOTO pe3yJbTara 3asBJICHHOW UEIH, YMEHHE
UCIIOJIb30BaTh U AaHAJIM3UPOBATh KOHTEKCTHI, IPEJiara€Mbl€ B YCIOBUU 3aJaHUN.

HPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00s3aTE€ILHOTO
colepKaHUs, YCTAHOBJIEHHOTO MaHHOW (enepasbHONM pabodeil mporpaMMoHu,
BBIJICNIAIOT: OCBOCHHBIC OOYYAIOIMIMMUCS HAy4YHbIE 3HAHUS, YMEHUS M CIOCOOBI
nercTBul, crnenuduuecKkue IS IpeAMeTHOH o0nacth  «XUMHUS», BHUIBI
JNEATEIbHOCTH 1O  TOJYYEHHWIO HOBOTO  3HAaHWS, €ro HHTEPIpETaluH,
npeoOpa3oBaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHIX.

K xon1y oOyuenus B 8 kiacce mpeaMeTHbIC pe3yIbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

* PacKpbIBAThb CMBICII OCHOBHBIX XMMHYECKHUX MOHSATUW: aTOM, MOJIEKYJa,
XUMHUYECKUN HJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpOIHAST M HEOJAHOPOHAs), BaJIGHTHOCTb, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIPHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIApHAas Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBLHOCTh, CTEIEHB
OKUCJICHMS, XMUMHUYECKasl peakius, Kiaccupukaius peakiui: peakiuu
COCIMHEHUS, PEaKIUU Pa3JI0KEHUs, PpPEaKIUU 3aMEIICHUs, pPEaKIuu
o0MeHa, PK30- ¥ SHJIOTEPMHUUECKHE PEAKIINH, TEII0BOM A((EKT peakiinm,
SIpO aTOMa, JJIEKTPOHHBIM CIIOM aroma, aToMHas OpOuTalb, PaaNyC
aToMa, XMMHYECKasi CBs3b, MOJISIPHAS W HEMOJISIpHAs KOBAJCHTHAsl CBS3b,
WOHHAs CBSI3b, UOH, KAaTHOH, aHWOH, PACTBOp, MACCOBAs JOJS BELIECTBA
(mpolleHTHAs! KOHILIEHTPAIKs) B PaCTBOPE;

* WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHITHUH H
MPUMEHSTh 3TH NOHATHUSA MPU ONMMCAHUM BELIECTB U UX MPEBPALLCHHII;



UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJII COCTaBJICHUS (HOPMYT
BEILIECTB U YPAaBHEHUN XUMHUUYECKUX PEAKIINIA;

ONPECIIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSIX,
CTENEHb  OKHUCIICHUSI  JJIEMEHTOB B  OWMHApHBIX  COEAUHEHUSIX,
MPUHA/JIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KIACCy COEAUHEHHUU MO
dbopmynam, BHJ XUMHUYECKON CBSI3M (KOBAaJIGHTHAas W MOHHAs) B
HEOPTraHUYECKUX COCAMHEHUSX;

packpbiBaTb cMbIci [lepuomnueckoro 3akoHa J[. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOAUYECKONM 3aBUCUMOCTH CBOICTB
XUMHUYECKUX AJIEMEHTOB OT MX moJioxkeHus B Ilepronnueckoil cucreme,
3aKOHOB COXpPAaHEHHUS MacChl BEIIECTB, MOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOTajpo;

OMUCHIBATh M XapakTepu3zoBaTh TaOnuuHyro Gopmy Ilepuoanmdeckoit
CUCTEMbl XHMHYECKHUX DJJIEMEHTOB: pa3iuyaTh IMOHATHUS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», maneie u
OOJbIIME TEPHUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmuue «llepuoguueckass cucrtema Xxumudeckux osiemeHtoB [, U.
MenpeneeBay ¢ UYHCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij siipa, 00Illee YUCIO SIEKTPOHOB
U pacipeAesieHUe UX MO JIEKTPOHHBIM CIIOSIM);

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 4YMCIly W COCTaBY YYaCTBYIOIIMX B PEAKIIUU
BEIIECTB, MO TEIJIOBOMY 3D PexTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBONCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Ias ONUCAHUE TPUMEPAMH MOJIEKYIISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINM;

IPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOIO
COCTaBa, BO3MOXKHOCTHM TMPOTEKAHUS XHUMHYECKUX IMPEBPAIICHUN B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO UM MOJISIPHYKO MaccChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHUYECKOTO »3JIieMeHTa 1o (dopmyse
COEIMHEHHMSI, MaCCOBYIO JOJII0 BELIECTBA B pacTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKIUU;

MPUMEHSITh OCHOBHBIE OIEPAlMM MBICIUTEIBHON NEATEIBHOCTH — aHaIu3
U CHUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTH3aluio, KIaCCU(PHUKALHUIO,
BBISIBJICHUE TPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJI1 U3y4YEHUs CBOICTB
BEIIECTB U XHUMHUYECKHX PEAKIHM, €eCTeCTBEHHO-HAYyYHbIE METO/bI
NMO3HAHUA — HAONIOJCHWE, M3MEpEHUEe, MOJECIMPOBAHUE, JKCIEPUMEHT
(peaJIbHBIA U MBICIICHHBIN);



clenoBaTh ~ MpaBWaM  TOJb30BaHMUS ~ XUMHUYECKOHW  TMOCYyAOW U
7abopaTOpHbIM  000pY/IOBaHUEM, a TakXKe TMpaBHiiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBHUM C HWHCTPYKIUSMH 110 BBITIOJHCHUIO
7a00paTOPHBIX XUMHYECKUX ONBITOB MO TOJYYEHUIO U COOUpPAHUIO
razoo0pa3HbIX BELIECTB (BOAOPOAA M KHUCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C OMNpENEIEHHON MaccOBOW JoJield pacTBOPEHHOTO BEIECTBA,
IUTAHUPOBATh M TPOBOAUTH  XMUMHYECKHE  OKCIICPUMEHTHI  I10
pacno3HaBaHMUIO PACTBOPOB IIEJIIOYEH U KUCIOT C MOMOIIbIO HHAUKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHXK U APYTHE).

K xoniy oOyuenus B 9 kiaacce nmpeaMeTHbIC pe3yIbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICII OCHOBHBIX XHMMHUYECKUX TMOHSATUN: XUMUYECKUU
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHMOH, IPOCTOE BEIIECTBO,
CJIOKHOE BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHCJICHHUS, XUMUYECKasl PeaKIusi, XUMUYECKasi CBsI3b, TEIUIOBOM 3¢ ekt
peakluuu, MOJb, MOJSAPHBIA  00BEM,  pPACTBOp,  AJIEKTPOIUTHI,
HEIJIEKTPOIUTHI, AIEKTPOJUTHYECKAS] IUCCOLMALMUSA, PEAKIUH HOHHOIO
oOMeHa, KaTanu3aTrop, XHWMHUYECKO€ paBHOBECHE, OOpaTUMble U
HEOOpaTUMbIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTENbHbBIE pPEAKIIHH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME W  BOCCTAaHOBJICHHUE,
aINoTponusi, aM(pOTEepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAs,
METa/NINYeCcKas), KpHUCTAJUIMYECKass pelmeTrka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XWUMHYECKOW pPEaKUWH, NPeIebHO I0ImyCcTHMas
koHuentpanusa [1/IK BemecTsa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
OPUMEHSTH ATH MOHATHS MPU ONMCAHUU BEUIECTB U UX MPEBPAICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONPEIENATh BAJIECHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JJIEMEHTOB B
COCAMHEHUSX PA3JIUYHOTO COCTaBa, IMPUHAIJIEHKHOCTh BEHIECTB K
onpenen€HHOMY KJacCy COEIMHEHMH 1o (opmysiaM, BUJ XUMHUYECKON
CBA3M (KOBaJEHTHas, WOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKUX
COEIMHEHMSX, 3apsi/l HOHA 10 XUMHUYECKON (Qopmylie, XapakTep Cpelbl B
BOJHBIX PAacCTBOPAX HEOPraHMYECKUX COCIMHEHUM, THUIl KPUCTAJUITMYECKON
pPEETKN KOHKPETHOTO BEIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akoHa J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMUCHIBaTh W XapaKTEPH30BaTh
TabnuuHyo (opmy lleproanueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJIaBHas mnoArpynna (A-rpynma)y U «mnobouyHas



noarpynmna (b-rpymma)», maneie u OoNbIIME MEPUOMABI, COOTHOCHUTH
0003HauEHHUs, KOTOpbIE HMEIOTCA B MEPUOJUYECKOM Tabnuue, C
YUCJIOBBIMHA  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHUMHYCCKUX
AJIEMEHTOB (COCTaB W 3apsij fAnapa, OOIIee YUCIO DJJIEKTPOHOB U
pacmpenenieHe WX 10 DJJIGKTPOHHBIM CJIOAM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB DJIEMEHTOB M UX COCAMHEHUUN B
npeenax MaJibIX IMepUoJI0B U TJIABHBIX MOJATPYIIT ¢ YyIETOM CTPOSHUS HUX
aTOMOB;

KJIacCU(DUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTAaHUYCCKUE BEIICCTBA,
XUMUYECKHE peakiuuu (10 YMCIy U COCTaBy YYACTBYIOUIUX B PEaKIUU
BEIIECTB, MO TEIIOBOMY 3(P(HEKTy, 0 M3MEHEHUIO CTENEHEH OKUCICHUS
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEHU(PUYECKUE XUMHUYECKUE
CBOWCTBAa TPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPXKIAs OMHCAHUE
IpUMEPAMH MOJIEKYJISIPHBIX W HMOHHBIX YPAaBHEHHMH COOTBETCTBYIOIIHUX
XUMHUYECKUX PeaKInii;

COCTAaBJISITh YPaBHEHUS JJICKTPOJUTHUYCCKON JHCCOIMANAA  KHCIIOT,
LIEJI0YEH U COJIEH, TTOJTHBIE U COKPAIIEHHBIE YPABHEHNS PEAKIIMM NOHHOTO
oOMeHa, ypaBHEHHUS peEaKIHii, TMOATBEPKIAIINX CYIIECTBOBAaHUE
TeHETHYECKOM CBSI3U MEXKy BEIIeCTBAMH PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX —PEaKIIUN
MOCPEJICTBOM COCTABJICHHSI JIEKTPOHHOTO OajaHca 3TUX peaKLuid;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAlIEHUNH B Pa3TUYHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJISIDHYIO  MacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHYECKOrO0 »3JeMeHTa 10 (dopmye
COCIMHEHMSI, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKIInu;

coOnmolaTh  MpaBWia  MOJb30BaHMUS ~ XMMHYECKOM  mocyaol U
Ja00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXe TNpaBujia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBHUM C WHCTPYKIUSMH 110 BBITIOJHCHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYECHUIO H COOUPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAKa U YTJIEKUCIIOTO rasa);

NPOBOJUTh  PEAKIMH,  TOATBEPKIAMOININEC  KAYCCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMHUI-,
nonua-, kapOonat-, ¢ocdar-, CwIHMKaT-, Ccyiabdar-, THIPOKCUI-HOHHI,
KaTHOHbI aMMOHHUS ¥ HMOHBI HM3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX pacCTBOpPaX HEOPTAHUUECKUX BEIIECTB;



MPUMEHSITh OCHOBHBIE OIEpPAlMM MBICIUTEIBHON NEATEIbHOCTH — aHaIU3
U CHUHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHUCTEMaTU3aluio, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€d — JIJI1 M3YyYEHHUS CBOWMCTB BEILECTB U
XUMHUYECKUX PEaKIui, €CTECTBEHHO-HAy4YHbIE METOJbl T[O3HAHUA —
HAOJIIOICHUE, M3MEpPEHHe, MOJCIUPOBAHUE, SKCIEPUMEHT (peajbHBIM U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC
KoanuecTBo 9acoB DIeKTPOHHBIE
Ne HaumenoBanue pa3ueiios ( oBbIC)
n/n | W TeM NPOrpamMMbl Bcero Kourpoasnsie | IlpakTuyeckue ]é“q’p BRI
paGoThI paGoTHI o0pa3oBaTe/ibHbIE
pecypchl
Pasznea 1. IlepBoHayajibHbIe XMMHUYECKHE MOHATHS
XuMusi — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUSA U 5 2 bubnuorexa [JOK
' IIPaKTUYECKON https://m.edsoo.ru/7f41837¢
JIeSITEILHOCTH YEJIOBEKa
12 BemecTBa u xuMuueckue 15 | bubmnoreka [IOK
) peaKuuu https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 20
Pa3nes 2. BaikHelilne npeacTaBuTe I HEOPraHUYeCKUX BellecTB
21 Bozayx. Kucnopoz. 6 bubnnorexa [JOK
) [NousTHe 00 OKCHIaX https://m.edsoo.ru/7f41837¢
29 Bonopon. [Tousarue o 3 1 bu6mmoreka [JOK
) KHCJIOTAaX U COJISAX https://m.edsoo.ru/7f41837¢
73 Bopna. PactBopsl. [lonsiTue 5 | 1 bu6mmoreka [IOK
' 00 OCHOBaHUAX https://m.edsoo.1u/7f41837¢
OCHOBHBIE KI1aCCHI
24 HEOPraHUYEeCKHUX 11 1 1 Bubmiorexa LIOK
' p g https://m.edsoo.ru/7f41837¢
COeqUHEHN
Wroro no pazneny 30

Paznen 3. [lepuoanueckuii 3aKoH 1

Hepnozmqecmm CUCTEMA XUMHYECCKHUX IJICMECHTOB ,}1.
CTpOCHI/Ie aTOMOB. XMMHYeCKaA ¢BsA3b. OKNCINTEILHO-BOCCTAHOBHTEIbHbIE PCaAKIHHU

N. Menneaeena.

3.1

[Teproanuecknii 3aK0H U
[Iepnoanueckas cucrema
XMMHYECKHX J1eMeHTOB /1.

7

bu6nmnoreka [JOK
https://m.edsoo.ru/7f41837¢



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

N. Menneneesa. Ctpoenue
aToMa
XHUMHYECKas CBI3b.
39 OKHUCITUTETBHO- 3 ) bubmuoreka [JOK
) BOCCTAHOBHTEJIbHBIC https://m.edsoo.ru/7f41837¢
peaKkIu
bubmnoreka [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 Bubmiorexa LHOK
p P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB 63 5 5
I10 ITPOI' PAMME
9 KIIACC
KoangecTBo 4acoB DIeKTPOHHBIE
‘Nf HaumenosaHue pasfe/on Beero KonrTpoabnbie | IIpakruyeckue | (uuppoBbie)
I M TEM porpamMmel padoTeI paboThI o0pa3zoBaTe/IbHbIE
pecypchbl
Pa3znes 1. BenecTBO 1 XUMHYECKHE PEAKIIUT
IT §)
11| it ocHossbIX pasenos 5 i Bugmorexa LIOK
’ pasi https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnmoreka [JOK
) XUMHUYECKUX peaKIui https://m.edsoo.ru/7f41a636
13 3;11555 s, Xerockie 8 I | bubmmorexa LOK
) A THAITHA. https://m.edsoo.ru/7f41a636
pEeaKIlMy B pacTBOpax
Hroro no paszneny 17
Pa3znea 2. HeMeTa/JIbI H HX COCTMHEHHUS
OO01mas xapakTepucTHKa BuGmiorexa LIOK
2.1 XUMHUYECKHUX DIJIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnel. ['anorensl



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

OO61as xapakTepucTHKa

29 XAMHUYECKHUX 3JIEMEHTOB 6 bu6mmoreka [IOK
' VIA-rpymmer. Cepa u e€ https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO6mmas xapaKTepucTUKa
23 XUMHYECKHUX IJICMEHTOB 7 bubmuoreka [JOK
' VA-rpynmsl. A3ot, hocdop https://m.edsoo.ru/7f41a636
1 UX COCTMHEHHUS
OO01mas xapakTepucTHKa
4 XAMHUYECKHX DJIEMEHTOB 3 Bbu6nuoreka [JOK
' IVA-rpynnel. Yriepona u https://m.edsoo.ru/7f41a636
KPEMHHH U UX COCTMHCHHSI
Nroro no pazaeny 25
Pa3pen 3. MeTa/JIbI M BX CO€IUHEHUS
N bu6mmoreka [JOK
3.1 Obmpe cRolicTRa METAIIOB 4 https://m.edsoo.ru/7f41a636
39 Baxueiimme MeTamibl 1 UX 16 bubmuoreka [JOK
) COCUHEHUSI https://m.edsoo.ru/7f41a636
Uroro no pazaeny 20
Paznea 4. Xumusi 4 OKpyKal0Ias cpeaa
41 BemectBa u Mmarepuansl B 3 bubnnoreka [JOK
) JKU3HU 4EJI0BEKa https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
PesepBHOC BpeMmst 3 buGmorexa [JOK
P P https://m.edsoo.1ru/7f41a636
OBUIEE KOJIMYECTBO YACOB 63

10 ITPOTPAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
N KoJsmn4yecTBO 4acoB DJIeKTPOHHBIE
. Tema ypoka IlpakTuyeckne | uudposbie
n/n Bceero
padoThI o0pa3oBaTe/bHbIE
pecypchbl
1 [Ipenmet xumuu. Poiap XuMuu B )KU3HU YesioBeka. Tena 1 bu6mmoreka [JOK
U BEIECTBA https://m.edsoo.ru/ff0d210c
2 [TonsiTvie 0 METO1aX MO3HAHUS B XUMHUHU 1 Enbmiorexa TOK
A https://m.edsoo.ru/ff0d227e
Ipa eckas pabota Ne 1 «[IpaBuna pabo
3 nef)Gcf TeI;ITIi) ;Hﬂnpn I/I;MBI 00 «a pe}l:;I:I] c iaGoTI:T]:) HBIM 1 Eubmaorexa LOK
patop p patl patop https://m.edsoo.ru/ff0d23dc
000opyI0BaHUEM»
4 UucTteie BemecTBa u cMecH. CIocOOBI pa3ienieHus 1 bubnmoreka [JOK
cMecen https://m.edsoo.ru/ff0d26ca
5 [TpakTuyeckas padora Ne 2 «Pa3nenenue cmeceit (Ha 1 bubmmorexa [IOK
IIpUMepe OYUCTKU IOBAPEHHOU COJIN)» https://m.edsoo.ru/ff0d28c8
6 ATOMBI X MOJIEKYJIbI 1 buGmorexa [JOK
Y https://m.edsoo.ru/ff0d2ab¢
7 XHUMHYECKUE JIEMEHTBI. 3HAKU (CUMBOJIBI) XHMHUYECKUX 1 bubmuoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U C0KHBIE BEUIECTBA 1 bubmorexa [JOK
P B https://m.edsoo.ru/ff0d2ab¢
9 ATOMHO-MOJICKYJISIPHOE YUCHHE 1 Enbmiorexa TOK
YyJIApHOC ¥ https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTABA BEILIECTB. XUMHUYECKAs
10 ¢dopmyra. BaneHTHOCTh aTOMOB XUMUYECKHUX 1 bubmorexa IOK
’ https://m.edsoo.ru/ff0d2eae
3JICMEHTOB
11 OtHocuTenbpHas aToMHast Mmacca. OTHOCHUTENbHAS 1 bubnuoreka [JOK
MOJIEKYJIsIpHas Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHAYECKOTO 3JIEMEHTa B COSTUHECHUH 1 Enbmiorexa TOK
A A https://m.edsoo.ru/ff0d350¢



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c

bu6mmoreka [IOK

13 KonuuectBo BemectBa. Moiib. ModisipHas macca hitns://m. edsoo ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SBICHUSA. XUMUYECKAs bubnuorexa [JOK
peaxkuus https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U yciaoBHsI IPOTEKAHUSI XUMHUYECKHUX bubnuorexa LIOK
peakiun https://m.edsoo.ru/ff0d3al 6
16 3aKOH COXpaHEHUs1 MaCcChl BEUIECTB. XUMUYECKHE bubmmoreka [JOK
YpaBHEHUS https://m.edsoo.ru/ff0d3b88
BeruuciieHus KoaM4uecTBa, MacChl BEIIECTBA MO bubnuorexa [JOK
17 .
YPAaBHEHUSM XUMHUYECKUX PEAKLIUN https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XuMHUECKUX peakluii (CoeTuHeH s, bubnmoreka [JOK
pa3JIoKEHUs, 3aMEIICHUsI, 00MEHA) https://m.edsoo.ru/ff0d3{34
19 M. B. JIOMOHOCOB — y4EHBIN-3HIUKIIONEIUCT. bu6nuoreka [JOK
O06001IeHEe 1 cucTeMaTh3alusg 3HaHUH https://m.edsoo.1u/ff0d40c4
20 KonTponbnast padora Nel no teme «BemectBa u bub6nuoreka [IOK
XUMHAYECKHUE PEAKLINY https://m.edsoo.ru/ff0d4290
71 Boznyx — cmech rasos. Cocras Bo3ayxa. Kucnopon — bubnnorexa LIOK
AJIEMEHT M MPOCTOE BemecTBo. O30H https://m.edsoo.ru/ff0d448e
2 OU3NYECKUE U XUMUYECKUE CBOMCTBA KUCIOPOIa bu6muoreka [JOK
(peakiuu okucieHus, roperue). [lonsarue 06 okcumax https://m.edsoo.ru/ff0d4614
73 Crioco0bI MosTydeHus: KUCIopo/ia B J1a0OpaTOpUH U bubnmoreka [JOK
MPOMBIIUIEHHOCTH. [IpuMeHeHne Kucaopoaa https://m.edsoo.ru/ff0d497a
TemnoBoit 3pHeKkT XMMHUUECKON peaKIuy, ITOHATHE O
24 T€ MOXI/IMI/I‘(?j():KOM ABHEHUHU EKso-H u bubimorera [JOK
p yp > https://m.edsoo.ru/ff0d4790
SHIAOTEPMUYECKUX PEaKLUIX
75 TormBo (He(dTh, yrojib U MeTaH). 3arpsi3HeHHE bubnuoreka [JOK
BO3J1yXa, CIIOCOOBI €ro MPeA0TBpaICHHUS https://m.edsoo.ru/ff0d4c4a
2% [IpakTuueckas pad6ora Ne 3 no teme «llomyuenue u bub6nuorexa LIOK
coOupaHue KUCIOPO/ia, H3yUYEHUE €T0 CBONCTBY https://m.edsoo.ru/ff0d4ae2
27 Bonopoa — sneMeHT 1 MPoCToe BEIIECTBO. bubmmoreka [JOK
Haxoxnenue B npupoje https://m.edsoo.ru/ff0d4dd0
28 PuU3NYECKHE U XMMUYECKUE CBOMCTBA BOJIOPO/IA. bubnmoreka [JOK



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0

[IpumeHeHne Bogopoaa

https://m.edsoo.ru/ff0d4dd0

29 [ToHsiTHE O KHUCIIOTAX U COMSX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI MOJTydeHHUs BOJAOPOa B TaOOpaTopuu bubmiorexa [JOK
y HlOpoat patop https:/m.edsoo.ru/ff0d4dd0
31 [IpakTuueckas pad6ora Ne 4 no teme «llomyuenue u bubnmoreka [JOK
coOMpaHue BOJAOPO/Ia, U3YUYEHUE €r0 CBOWCTBY https://m.edsoo.ru/ff0d4{42
. . bubmuoreka [JOK
32 MonnsipHbIii 00BEM ra3oB. 3akKoH ABOTAIPO https:/m.edsoo.r/ff0d542¢
33 Brruucnenus o0b€Ma, KoaudecTBa BEIIECTBA Ta3a Mo bubmuoreka [{OK
€ro M3BECTHOMY KOJIMYECTBY BEIIECTBA MK 00BEMY https://m.edsoo.ru/ff0d55a0
34 Brruncnenus 006EMOB ra30B MO YPaBHEHUIO PEAKIIUU bubnuotexa [JOK
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIIEHUH Ta30B https://m.edsoo.ru/ff0d5708
35 duznueckre U XUMHUYECKHe CBOMCTBA BOIBI bubmorexa TIOK
5 https://m.edsoo.ru/ff0d587a
. bubmunorexa LIOK
36 CocraB ocHoBanuit. [lonsitue 00 nHIUKAaTOpaxX https://m edsoo.ru/f0d59e2
Bona kak pactBopurens. HacelieHHbIe 1
37 HCHI[aCH eE)HHHe paCTBO bI Mal(-:L:)OBaSI OJisl BEIIECTBA B bubmorexa [JOK
H PacTBopaL a H https://m.edsoo.ru/ff0d5b40
pacTBope
[IpakTuueckas pabora Ne 5 no reme «lIpurorosnenue
38 aiTBO OB C onpe eJIEHHOU MacCcOBOM poneﬁ bubmorexa TIOK
p p" e A https://m.edsoo.ru/ff0dSeba
pPacTBOPEHHOIO BELIECTBA»
39 Kontponbnas padota Ne2 o teme «Kucmopos. bubnuoreka [JOK
Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunpl: cocTaB, KiacCupUKaIs, HOMCHKIIATypa bubmrorexa [JOK
JIBL: ’ 1, yp https:/m.edsoo.ru/fl0d664e
[ToydyeHne u XuMHU4YeCKUE CBOMCTBA KUCIOTHBIX, bubnuorexa LIOK
41
OCHOBHBIX ¥ aM()OTEPHBIX OKCHUJIOB https://m.edsoo.ru/ff0d664e
42 OcHOBaHHS: COCTaB, KJIacCHU(UKAIIHSI, HOMCHKJIATypa bubmiorexa [JOK
) ’ s, yp https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XUMHUYECKHUE CBOMCTBA OCHOBAHUM bubnuoreka [IOK
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44 Kucnotsr: cocraB, Kitaccudukanus, HOMCHKIaTypa bubmmorexa LIOK
: ’ > yp https://m.edsoo.ru/ff0dfee2
45 [Tonydenue u XUMHUYECKHE CBOMCTBA KHCIOT Eubmiorexa TOK
y https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIATYpa, CIOCOObI MOTYUYEHUS, bubnmoreka [JOK
XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuaeckas paborta Ne 6. Pemenue
47 aKpcne I/IMeHTaJ'II:aHBIX 3aaa4 no reme «OCHOBHBIE bubmorexa LJOK
p A N https://m.edsoo.ru/00ad9b7c
KJIACChI HCOPTaHUYECKUX COSIUHCHHIN
48 I'enernueckas cBsI3b MEKy KJIaCCaMU HEOPTraHUYECKUX bubnuorexa [JOK
COEMHEHMI https://m.edsoo.ru/00ad9a50
N bu6mmoreka [IOK
49 O000111eHIE U CUCTEMATH3ALIUS 3HAHUI https://m.edsoo ru/00ad9ch?
50 Konrponsnas padora Ne3 o treme "OCHOBHBIE KJIacChI bu6nuoreka [JOK
HEOPraHWYECKUX COCAMHEHUMN" https://m.edsoo.ru/00ad9ela
51 [lepBbie MOMBITKY KJIaCCUPUKALUU XUMUYECKUX bubnuoreka LIOK
31eMeHTOB. [IoHsATHE O rpynmax CXOAHBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
5> Ilepuonnueckuii 3akoH u Ilepuonnueckas cucrema bubmmorexa LIOK
xUMHu4ecKux djieMeHToB JI. M. Menjeneena https://m.edsoo.ru/00adas52¢c
53 [Tepuoapl, rpyniibl, HOATPYIIIBI bubmorexa LIOK
PHOJIBL TPY » TOATPY https://m.edsoo.ru/00ada52¢c
bu6mmoreka [JOK
4 . N
5 Crpoenue atomoB. CocTaB aTOMHBIX a1ep. M30Tombl https:/m.edsoo.ru/00ada342
55 CrtpoeHue 37eKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB bubnmoreka [JOK
[Tepuoauueckoii cucremsl J1. . Menaeneena https://m.edsoo.ru/00ada6bc
XapakTepucTHKa XUMHUYECKOT'0 3JIEMEHTA T10 €ro
56 HOJl'IJO)KeHI;IIO B Ilepnoanueckoii cucteme /1. 1 Eubmiorexa OK
proa T https://m.edsoo.ru/00ada824
MeneneeBa
3nauenue [lepuoandeckoro 3akoHa Jisi pa3BUTHS
PHOA JWL PASBITIL bubmuoreka [JOK
57 Hayku u nipaktuku. /. 1. MenneneeB — y4€Hbl,

neaaror U rpaxJaiuH

https://m.edsoo.ru/00ada96e
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O0001IEHNE U cUCTEMATHU3allNs 3HAHUH /

bubmuoreka [JOK

>8 Bceepoccuiickas npoBepouHas paboTa ! https://m.edsoo.ru/00adb33¢c
KonrponsHas padora Ned o teme «CtpoeHne aroma.
59 XI/IMI/E-IGCK&SI CII)SHSI)» / Beepoccuiickast Eponepqua;{ 1 bubmorexa LIOK
https://m.edsoo.ru/00adb486
pabora
60 DJIEKTPOOTPHUILIATEILHOCTh aTOMOB XUMHYECKHUX 1 bub6mmorexa [JOK
3JICMEHTOB https://m.edsoo.ru/00adaab&
bu6mmorexa [JOK
61 HoHnas xumirIeckas CBAa3b 1 https://m.edsoo.ru/00adac34
62 KoBasieHTHast nmossipHast XUMHYECKasi CBS3b 1 Eubmorexa LOK
https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenonsipHas XUMUYECKas CBSI3b 1 bubmmorexa [IOK
https://m.edsoo.ru/00adaab&
bu6mmoreka [JOK
64 CreneHb oknceHuA ! https://m.edsoo.ru/00adae28
65 OKHUCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU 1 bubnorexa LIOK
https://m.edsoo.ru/00adb076
66 OKXHCIUTEII ¥ BOCCTAHOBUTEIIN 1 Bubmiorexa LJOK
https://m.edsoo.ru/00adb076
67 O000111eHIE U CUCTEMATH3ALIUA 3HAHUI 110 TEME 1 bu6mmorexa [JOK
«Ctpoenne aroma. XUMHUYECKAsI CBS3bY https://m.edsoo.ru/00ad9cb2
. bub6mmorexa [JOK
68 O06001IeHEe ¥ cUcTeEMaTU3alMs 3HAHUI. 3aKIF0UYEHHE. 1 https://m edsooru/fOd61 c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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9 KJIACC

KoanuyecTBO 4acoB

JJIeKTPOHHbBIE N (poBbIE

Ne ni/m Tema ypoka
yp Beero IIpakTHyeckue | oGpaszoBaTe/bHbIE
padoThI pecypcbl
1 [Tepuoanueckunt 3akoH. [lepuoanueckas cucrema 1 bu6nuoreka [IOK
) xumudeckux eMmenToB [ . MenpieneeBa https://m.edsoo.ru/00adb59e
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKHUX bubnuorexa [JOK
2. i 1
9JIEMEHTOB TIEPBBIX TPEX MEPHOJIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus 1 HOMEHKJIaTypa HEOPTraHUIECKUX 1 bubnmuoreka [JOK
' BerecTB. OKCHJIBI 1 OCHOBAHHUS https://m.edsoo.ru/00adb7e2
4 Knaccudukanus 1 HOMEHKIATypa HEOPraHUUECKUX
) BenrecTs. Kucinorel
5 Knaccudukanus u HOMEHKIIaTypa HEOPraHUYECKUX
) BeuiecTs. Comu.
Buabl XuMUYECKON CBA3U U TUIIBI KPUCTATUIMYECKHUX bu6nmoreka [JOK
6. . 1
peméToK https://m.edsoo.ru/00adbac6
KonTtponsHast padora Nel mo treme «IloBropenue u
7. yrayOseHre 3HaHU OCHOBHBIX Pa3eNioB Kypca 8 1
KJj1acca
Knaccudukanus XUMHYeCKHX PeaKIHid 1Mo bubnuorexa [JOK
8. 1
Pa3IMYHBIM MMPU3HAKAM https://m.edsoo.ru/00adbcb0
9 [ToHsiTE O CKOPOCTH XUMUYECKOM peakuuu. [lonstue 1 bubnuoreka [JOK
' 0 TOMOTCHHBIX U T€TEPOTeHHBIX PEAKIIUIX https://m.edsoo.ru/00adbe9a
IIonsaTue 0 XuMHUYeCKOM paBHOBECHH. DaKTOPHI,
10 BIIMSIOIINE HA CKOPOCTh )E)HMqucxoﬁ eaK I/II;/I u 1 bubmorexa HOK
' p peakt https://m.edsoo.ru/00adc28¢
MOJIOKEHUE XUMUYECKOTO PABHOBECHS
11 OKHMCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINU 1 bubmorexa HOK
) p https://m.edsoo.ru/00adcade
Teopus snexkTponuTUIecKoi quccoruanuu. CuibHbIe bubnuorexa [JOK
12. 1
U cliabble AIIEKTPOIUTHI https://m.edsoo.ru/00adcd68
13. HNoHHble ypaBHEHUs peaKIuid 1 bubauoreka [{OK
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https://m.edsoo.ru/00add448

XMMHYECKHE CBOMCTBA KUCJIOT U OCHOBAHUU B CBETE

Bbu6muoreka [JOK

14. MPEJICTaBICHUA 00 AIMEKTPOIUTUIECKOM https://m.edsoo.rw/00add5d8
JIUCCOITHAITIHU
15, mponcrasnemi o6 onempommIsccRoi Bufimioexa LIOK
' https://m.edsoo.ru/00add8b2
JIUCCOITHAIINU
16 [TonsiTue o ruapoIU3€E CoJei Bubmorexa OK
) https://m.edsoo.ru/00add9d4
. bu6mmoreka [{OK
17. O0o01IeHNe U CHCTeMaTU3alus 3HAHUN httos-//m.edsoo.ru/00addd12
18 [IpakTuyeckas padora Ne 1. «Pemenne bub6numorexa [IOK
) 9KCIIEPUMEHTAJIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
o
19 anizﬁéﬁzggﬁiﬁfcggu;e;em XHUMHUYECKHE Bubmmorexa OK
' ' https://m.edsoo.ru/00addecO
pEeaKIIMu B PaCTBOPAX»
20 OO6mias XxapakTepucTUKa rajJlorTeHOB. XUMHUUECKHE bubnuorexa [JOK
' CBOWMCTBA Ha MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
71 XnopoBogopoa. ComnsiHasi KUCIIOTa, XUMUYECKUE bu6mmoreka [IOK
' CBOICTBa, MMOJIyYCHHUE, IPUMEHEHHUE https://m.edsoo.ru/00ade104
2 [IpaxTuyeckas padora Ne 2 o teme «lIlomydyenue bubnmorexa [IOK
' COJISTHOM KHMCJIOTBI, U3yUYeHHE €€ CBOWCTBY https://m.edsoo.ru/00ade348
23 Brruncnenus no ypaBHEHHSIM XUMHYECKUX PEAKIIMM, bubnnorexa [JOK
' €CJIM OJIMH U3 PEarcHTOB JIaH B M30BITKE https://m.edsoo.ru/00ade488
bu6nuoreka [JOK
24. OO0m1as xapakTepucTUKa 3JIeMeHTOB VIA-rpyIibl https://m.edsoo.ru/00ade64a
25, | Aamorbemme o o, Hasser B LOK
' o ' https://m.edsoo.ru/00ade64a
CBOMCTBA CEpPBI
2% CepoBoiopo1, CTpocHHE, (PU3HMUECKUE U XUMUICCKUE bubnuorexa [JOK
) CBOMCTBa https://m.edsoo.ru/00ade802
27. Oxkcupl cepbl. CepHas KMCIOTa, GU3HYECKUE U bubauoreka [{OK
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XUMHWYECKHUC CBOﬁCTBa, IIPUMCHCHUC

https://m.edsoo.ru/00adea28

XHWMHUYECKUE PEAKIINH, JIEKAIE B OCHOBE
IPOMBIIIJIEHHOTO CI10c00a MOTy4YeHUsl CepHON

bubmuoreka [JOK

28. .
KHUCTIOThl. XMMUYECKOE 3arpsi3HEHUE OKpY KaroIen https://m.edsoo.ru/00adec8a
CpeJibl COCTMHCHHSIMU CEPBI
29 Brrunciienre MaccoBOM 1014 BBIX0/1a MPOYKTA bu6mmoreka [JOK
’ pCaKIIMH https://m.edsoo.ru/00adec8a
O01asg xapakTepUCTUKA DJIIEMEHTOB VA-TPYIIIEL.
30 A3c1>li acfl) OCTpaHeHI/Ie B IIPUPOJEL (bHSHE}CICKHe u bubmorexa LIOK
’ » PAclpoctp N pHpOAe, https://m.edsoo.ru/00adeeab
XUMHUYECKHE CBOMCTBA
AMMUak, ero (pu3nYecKue U XUMUYECKUE CBOMCTBA, bu6mmoreka [JOK
31.
MOJIYYCHUE U IPUMECHEHHE https://m.edsoo.ru/00adf004
[TpaxTuueckas padota Ne 3 o reme «llomyuenue bubnnorexa [JOK
32. o
aMMHaKa, U3y4YEHHE €r0 CBOMCTBY https://m.eds00.ru/00adf180
33 A3OTHas KUCI0Ta, €€ PU3nuecKne U XUMUYECKUE bu6nmoreka [JOK
) CBOIliCcTBa https://m.edsoo0.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH aMMOHHS B
34 KayeCTBE MHUHEPAIbHBIX yA00peHni. XuMHUECKoe bu6nmoreka [JOK
' 3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl COSTMHEHUSIMU https://m.edsoo.ru/00adf518
asora
35 ®docdop. Oxcua pochopa (V) u pocdopHas kuciora, bu6mmoreka [JOK
' (bU3HYECKUE U XMMHYCCKUE CBOMCTBA, IOJIYICHUE https://m.edsoo.ru/00adf68a
Hcnonb3oBanue ¢hocdaToB B KAUECTBE epait
36 (1)16 HebHI/II];I I;I;Ir (b;{m(ebH;e];BH : HZ;I CMI;HHP o bubmiorexa LIOK
’ YA00P ) P PHPOZ ped https://m.edsoo.ru/00adfc20
dbocharamu
37 Yrnepon, pacnpocTpaHeHue B mpupoje, pusndeckre bubnmnoreka [JOK
’ A XMMHAYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
OKCE/IJII)I yTaeposaa, ux (pu3uvecKre U XUMHISCKHE Butmiorexa [IOK
38. CBOICTBa. DKONOTHYECKUE MPOOTIEMBI, CBSI3aHHBIE C
https://m.edsoo.ru/00adfebe
okcuaom yriepoxa (IV)
.. b K
39. VYronpHas KUCIoTa U €€ Cou nbmotexa O

https://m.edso0.ru/00ac006¢c
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[TpakTnueckast pabora Ne 4 o teme "llomyuenue

40 TiIekucioro raza. KauectseHHas peakius Ha Bubmorexa HOK
' y wo peaxtt https://m.edsoo.ru/00ae027¢
KapOOHAT-UOH
41 [lepBoHauanbHBIE TOHATHUS 00 OPTAaHUYECKIX bubnnorexa [JOK
’ BEIIIECTBAX KAK O COSAMHEHUSAX YIiepoaa https://m.edsoo.ru/00ae054¢
42 KpemHuuii u ero coequHeHUs Brbmiorexa [JOK
' P A https://m.edsoo.ru/00ae080a
I1 o5 P
43 31(%?[??1?\;:21?:;2?{6}2;15 oafl n(f L;J:;ZI f(B&l)KHGfIIHI/I@ Bubmiorexa IJOK
’ P A https://m.edsoo.ru/00ae0bf2
HEMETAJIJIBL U UX COEIUHEHUI
KonTtponbHast padora Ne3 no reme «Baxueiime bubnuorexa [IOK
44.
HEMETAJUIBI U UX COEINHEHU https://m.edsoo.ru/00ae0el8
OO0mras XxapakKTepucTUKa XUMHUECKUX PJIEMEHTOB — bubnuorexa [JOK
45. o
MeTaioB. Pusnueckue CBOMCTBA METAIIOB https://m.edsoo.ru/00ac103e
XUMHUYECKUE CBOMCTBA METAIIIIOB. bubmuoreka [JOK
46. N o
DIEKTPOXUMHUYECKUHN Psii HAMPSHKEHU METAJIJIOB https://m.edsoo.ru/00ael 156
. | o meecbunomen e Cre, BuGorra LOK
’ yp PeaKiiuy, https://m.edsoo.ru/00ael156
€CJIM OJIMH W3 PEareHTOB COJACPKHUT MPUMECH
48 IlousTHE 0 KOPPO3UU METAIIOB bubmaorexa [JOK
’ pp https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
49.
? IHenoumrie MeTanb! https://m.edsoo.ru/00ae14b2
50 OKcuapl ¥ THAPOKCUIBI HATPUS U KAIUA Bubmiorexa LJOK
’ a b A p https://m.edsoo.ru/00ael14b2
51 [IlenoyHO3eMeNIbHBIE METAIIIBI — KAIBIUN U MarHui bubmorexa LHOK
) 1 https://m.edsoo.ru/00ac15e8
52 Baxneinmue coenmHeHNs KaJbITUsA Bubmiorexa OK
) A 1 https://m.edsoo.ru/00ael5e8
53. O060011IeHNE U CUCTEMATHU3AIMs 3HAHUN
.. .. b K
54. JK&cTKoCTh BOJIBI M CIOCOOBI €€ yCTpaHCHHSI n6mroTexa O

https://m.edsoo0.ru/00ae1886
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[TpaxTuueckas padota Ne 6 no teme "KeEctkocTh bubnnorexa [JOK
33 BOJIbI MU METOJIbI €€ yCTpaHeHus" 1 https://m.edsoo.ru/00aelae8
. bu6nmoreka [JOK
>6. Amommini I httos://m.edS(I)_E).ru/Oanlc64
57. AMdoTepHbIE CBOMCTBA OKCHIA U THIPOKCHIA 1 Egggﬁgiﬁiﬁgﬁ/o 0aelc6d
bu6mmoreka [JOK
>8. Keneso ! https://m.edscl)_E).ru/Oanld86
59, Oxkcuabl, TuIpoKcubl U conu xkenesa (1) u xeneza 1 bubmuoreka [JOK
(I1D) https://m.edsoo.ru/00ae35e6
60. O00011eHre U cCUCTEMaTU3AIINS 3HAHUI 1
61. g(%?jﬁi?hiﬁ?ﬁﬂi?iﬁiﬁaz 111)§ Tee;zl iBa)KHeﬁmHe 1 Bubmorexa OK
METAIITBI 1 HX COETHHEHHS https://m.edsoo.ru/00ae3de8
Brraucienus o ypaBHEHUSIM XUMHYECKHUX PEAKIIHIA,
6. €CJIM OJIMH U3 PEarcHTOB JIaH B M30BITKE WIIH 1 bu6nmoreka [JOK
COJICPXKUT IpUMeECH. Brruncienus MaccoBOU 10U https://m.edsoo.ru/00ael750
BBIXO/Ia IPOJIYKTA PEAKIIUU
63. O00011eHrEe U cCUCTEMAaTU3ALNS 3HAHUI 1
64, Kontponbnas padora Ne4 o reme «Bakneiimue 1
METaJUIbl U UX COSTUHEHUSD
65. BemectBa u MmaTrepuralibl B IOBCEAHEBHOM KU3HU 1 bubnmoreka [JOK
JeJoBeKa https://m.edsoo.ru/00ae3f50
66. XUMHUECKOE 3arpsA3HEHUE OKPYIKAIOIICH Cpe/Ibl 1 bubmorexa [IOK
https://m.edsoo.ru/00ae4270
67. Ponp XxumMum B pelieHnr SKOJIOTHISCKUX TIPOOIeM 1 bubmorexa [IOK
https://m.edsoo.ru/00ae4270
68. O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 Eggg}jﬁgiﬁ;(ﬁﬁi@ 02e0d0a
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

INPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOI'PAMMBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHusl

1

I1o Teme: «HepBOHa‘-IaJ'ILHBIC XUMHWYCCKUC ITOHATHUA

1.1

pPacKpbIBaTb CMBICT OCHOBHBIX XHUMHUYECKHX TMOHSTHI: aToM,
MOJICKYJIa, XUMHUYECKHUH DJEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE
BEIIIECTBO, CMeCh (OJHOPOAHAsS W HEOJHOPOJHAs), BaJECHTHOCTH,
OTHOCUTENIbHAs aTOMHAas W MOJIEKYJIsipHAs Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOISpHAas Macca, MaccoBas JO0JII XHMHUYECKOTO
JJICMEHTa B COCJMHCHUHW, MOJISIPHBIA OOBEM, XMMHUYECKAs PEaKITHS,
KknaccupuKalusg — peakiuil:  peakuud  COCOUHEHHs,  PEeaKIuu
pa3lioKEeHUs, PEAKIUU 3aMEIICHHs, peaknuu OoOMeHa, 3K30- U
SHAOTEPMHUUYECKUE pEaKIHNH, TEerIoBoi 3¢ EeKT peakiuu, pacTBop,
MaccoBast JI0JIsl BEIIeCTBA (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

1.2

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IOHATHH U
MPUMEHATH 3TU MOHATHUS IPU ONKUCAHUH BEIIECTB U MX MTPEBPAIICHUI

1.3

HCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY [UJIsl COCTaBieHUS (opmyn
BEIIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIUI

1.4

pacKpbIBaTb  CMBICI  3aKOHOB  COXPAHEHHUS MacChl  BEULIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJICKYJSIPHOTO YYEHHS, 3aKOHA
ABorajipo

1.5

OIIPCACIIATH BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHBIX
COCAMHCHUAX

1.6

KJIacCU(UIUPOBATh XMUMHUYECKHE peakuuu (M0 YHCIy U COCTaBy
Yy4acTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEMIOBOMY 3 (heKTy)

1.7

BBIYUCIIAATD OTHOCHUTCIBHYIO MOJICKYJLIPHYIO WM MOJEIPHYIO MACChI
BCIICCTB

1.8

BBIYHCIISITh MAacCOBYIO JOJI0 XUMHYECKOTO 3JeMEHTa 1o (opmyme
COEIMHEHHS,

1.9

BBIYUCIIITE MAaCCOBYIO JOJIO BECIIECCTBA B PACTBOPE

1.10

MPUMEHSITh €CTECTBEHHOHAYYHbIE METO/bl TO3HAHUS — HAOJIOJIEHUE,
U3MEpPEHUE,  MOJEJIMPOBAHME,  OKCIEPUMEHT  (pEayJbHbII U
MBICJIEHHBI )

[To Teme: «BaxkHeime npeacTaBUTENN HEOPTaHUYECKHUX BEIIECTBY

2.1

pacKpbiBaTb CMBICII OCHOBHBIX XHMHUYCCKHX MMOHSTHH: OKCH I,
KHCJI0Ta, OCHOBAHHUC, COJIb

2.2

OTIPENIeNIATh MPUHAIICIKHOCTh BEIISCTB K ONPEACICHHOMY Kiaccy
COEIMHEHUH 10 hopMyiaM
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KJIaCCI/Iq)I/II_[I/IpOBaTB HCOPIraHMYCCKHUE BCIICCTBA
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XapaKkTepu30oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA
BCIISCTB PA3JIMYHBIX KJIACCOB, IMOJATBEPXKJIas ONKMCAHHWE IPHUMEpaMHu




MOJIEKYJIIPHBIX YPABHEHHI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIMI

2.5

IIPOrHO3UPOBATH CBOMCTBaA BC€IIECCTB B 3aBUCHMMOCTH OT HX
KauCeCTBCHHOI'0O COCTaBd, BO3MOXHOCTU IPOTCKAHUA XHUMHUYCCKHUX
npeBpameHMﬁ B Pa3JIMYHBIX YCIIOBUAX

2.6

CIENOBaTh MpABWJIAM I[IOJb30BAaHHS XUMHUYECKOM TIOCYAOM H
nabopaTtopHbIM 000pyAOBaHHEM, a TaKXke MpaBUiaM OOpalleHUs ¢
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMU TIO BBITIOTHCHHIO
mab0PaTOPHBIX XMUMHUYECKHUX OIBITOB MO TOJYYEHUI0 M COOMpaHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAA U KHUCIOPOAA), IMPUTOTOBIECHUIO
pacTBOpOB C OMpeNeN€HHOM MaccoBOM JoJeil pacTBOPEHHOTO
BEILIECTBA, TUIAHUPOBATH U IPOBOJUTH XUMUUYECKHUE IKCIIEPUMEHTHI 10
pacmo3HaBaHUIO PACTBOPOB Ieloueid W KUCIOT C TOMOIIbIO
WHINKATOPOB (JaKkMyc, heHondTanent, METUIIOPAHK U IPYTHUE)

2.7

MPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUUYECKON PEAKIIUU

IIo Teme: «llepuomuyeckuir 3akoH u Ilepuommueckas cucrema
xumuueckux syemeHToB Jl. M. MenneneeBa. CTpoeHue aTOMOB.
Xumunyeckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLIUID)

3.1

PacCKpbIBaTh CMBICI OCHOBHBIX XMMHYECKMX IOHATUH: AIpO aToMa,
ANEKTPOHHBIA CJOH aroma, aTroMHas OpOHUTanb, paguyc aroma,
XUMUYECKast CBA3b, IIOJISIPHAs W HEINOJISIPHAs KOBAJIIEHTHAs CBSA3b,
QJICKTPOOTPULATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KaTHOH, AaHHWOH,
CTEIIEHb OKUCIICHUS

3.2

KJ'IaCCI/I(i)I/II_[I/IpOBaTL XUMHNYCCKHUEC 5JICMCHTHI
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OIMMCHIBATh M XapaKTepHu30BaTh TaOim4Hyo ¢opmy Ilepronndeckoit
CUCTEMBl XHMHYECKUX DJIEMEHTOB: pa3lU4aTh MOHATHS «TJIaBHAS
noarpynmna (Arpymma)» u  «mobouyHas mnoxarpymma (brpymma)y,
«MAJTBIe» M «OOJIBIINE) TEPUOIBI

3.4

packpeiBaTh cMbich llepmoamueckoro 3akona J[.M. MeHnneneena:
JIEMOHCTPUPOBATH MOHUMAHHUE MEPUOIUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHUX OJJIEMEHTOB OT WX TNoJIokKeHus B Ilepuoanueckoit
CHCTEME

3.5

COOTHOCUTh  OOO3HAauU€HHWsA, KOTOpPbIE HMEITCA B  TaOiuIe
«ITepuognueckas cucreMa XUMHYECKUX 3JIECMEHTOB JL.H.
MeHneneeBa» ¢ YHCIOBBIMUA XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB W 3apsija  sjpa, oOlee dYHcio
AJICKTPOHOB M PACIPEICIICHUE WX TI0 AJICKTPOHHBIM CJIOSIM)

3.6

OIPCACIIATh CTCIICHDb OKHCJICHUSA 9JICMCHTOB B 6HHapHLIX
COCOMHCHUAX

3.7

OIPECACIIATE BUI XUMHUECKOM CBSI3U (KOBaHeHTHaH u I/IOHHaH) B
HCOPTraHNMYCCKUX COCANMHCHUAX




9 KUIIACC

Ko "

I oie AEMOTO IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHUS] OCHOBHOM
posep 0o0pa3oBaTeILHON NPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs

pe3yJibTarta

1

1o Teme: «BemiecTBO U XUMUYECKasi pEaKIMsD)

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX IIOHSITUH: pPacTBOp,
BJIEKTPOJUTHI, HEICKTPOJIMUTHI, AJIEKTPOIUTHYECKAs JUCCOLUALIMS,
peakiMu MOHHOTO OOMEHa, KaTalMu3aTop, XMMHYECKOE PaBHOBECHE,
oOpaTuMble u HEeoOpaTUMbIe peakuuu,
OKHMCJIUTEIbHOBOCCTAHOBUTEIILHBIC peaxkuuu, OKHCJIUTEIb,
BOCCTaHOBUTEIIb, OKHCJIEHHWE U BOCCTAaHOBJICHHE, AJIOTPOIMMS,
aM(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOBAJICHTHAs, HWOHHAs,
MeTaJUTMYeCKas), KpUCTa/UIMUecKas pemérka, CIUIaBbl, CKOPOCTh
XHMHUYECKON PeaKIu

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATUUA U
IIPUMCEHATH OTU MMOHATHSA IMPU OITMCAHUHK BCIICCTB U UX HpeBpameHHﬁ

1.3

COCTABJISITh YPAaBHEHUS HIIEKTPOJUTUYECKON AUCCOLMALMM KHCIIOT,
LIEJI0YENd M COJIEH, IOJHBIE U COKPALIEHHBIE YPAaBHEHMs pEaKIUil
HMOHHOr0 0OMeHa

1.4

PaCKphIBaTh CYIIHOCTH OKHCIIMTCIbHO-BOCCTAHOBUTCIBHBIX peaKIII/Iﬁ
IOCPCACTBOM COCTABJICHUSA OJICKTPOHHOI'O OanaHca dTUX peaKHI/Iﬁ

1.5

MIPOBOAMTH PACUEThI 110 YPABHEHUIO XUMUYECKOM peakluu

Ilo temam: «Hemeramnel m ux COCIUMHCHUA» U «MeTalutel U HX
COCOMHCHU A

2.1

XapaKTepu30BaTh (ONMUCHIBATH) OOIIUE U CIICU(PHUECKUE XUMHUUECKUE
CBOMCTBAa TIPOCTBIX W CJIOXKHBIX BEIIECTB, TOJTBEPXkIas OINHUCAHUE
[IpUMEepaMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUui

2.2

COCTaBJIATh YPAaBHCHUSA peaKuHﬁ, MOATBCPKAAIOIINX CYIIECTBOBAHUEC
TeHETHUYSCKOM CBA3U MCXKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB

23

MIPOTHO3UPOBATH CBOWMCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOCHMS,
BO3MOKHOCTH MPOTEKAHHS XUMUYECKHX MPEBPAMICHUA B Pa3IUIHBIX
YCIIOBHUSIX
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CJIeZIOBaTh MpaBWJaM TOJIb30BaHUS XMMHUYECKOHW TMOCYA0H U
nabopaTopHBEIM 000pYJIOBaHMEM, a TAKXKe TpaBHIaM OOpaIlIeHUs C
BEIICCTBAMU B COOTBETCTBHUHM C HWHCTPYKIMSMHU I10 BBITIOJHEHUIO
na60paT0prlx XUMHUYCCKUX OIBITOB IO IMOJJYUYCHUIO U CO6I/IpaHI/IIO
ra3000pa3HbIX BENIECTB (AMMHUAKa M YIIIEKKCIIOTO Ta3a)

2.5

MPOBOJIUTh PEAKIUH, MOJITBEPKAAIONINEC KAYSCTBCHHBIM COCTaB
pPa3IUYHBIX BEIIECTB: pPACIO3HABATH OMBITHBIM MYTEM XJIOPHU-,
Opomun, womupa, KapOoHar, Qocdar, cunmkar, cynbdar,
TUJIPOKCUIMOHBI, KATHOHBI aMMOHUS, HOHBI H3yYEHHBIX METAJIOB,
MPUCYTCTBYIOIIUE B BOJAHBIX PACTBOpPAX HEOPraHMUYECKUX BEIIECCTB

[To Teme: «XUMHS U OKPY>KAIOIIAs Cpeaay

3.1

pacKpbIBaThb CMBICI OCHOBHBIX XxuMuudeckux mnouaruit: [IJIK
BEIIECTBA; KOPPO3US METAIIOB




3.2

IPUMCHATE OCHOBHEBIC OIICpaluu MBICITUTSIIEHOM JACATCIIBHOCTH —
aHaJIM3 W CHUHTC3, CpPaBHCHUC, O606H.[CHI/IG, CHUCTEMATHU3all1IO,

BBISIBIICHHE TPUYUHHO-CICCTBEHHBIX CBSI3€M — JUISI  HM3yYCHHS
CBOMCTB BEILECTB U XUMHUYECKUX PEAKUUN; €CTeCTBEHHOHAYYHbIE
METOABbl TO3HAHUA — HAOIIOJEHNEe, H3MEpPEHHEe, MOJICTUPOBAHHUE,

9KCIIEPUMEHT (peabHbIl U MBICTICHHBIN )

MMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA
8 KUIACC

Kon

ITpoBepsieMblii 3JIEMEHT COAEPKAHUS

HepBOHa‘laJ'IBHLIC XUMHWYCCKHUC TOHATHUA

1.1

ITIpenmer xumuu. Ponb XUMHUM B JKH3HH YeJIOBEKAa. XUMHs B CHCTEME HayK.
Tena n BemiectBa. Puznyecknue CBOICTBA BEIIECTB. ArperarHoe COCTOSIHHE
BEIIIECTB

1.2

[MousTHEe 0 MeTOHax MO3HAHUA B XUMHU. YucTele BemecTsa 1 cmecu. CrrocoObl
pa3aeNieHusl cMecei

1.3

ATOMBI W MOJEKYJbl. XUMHUYECKHE D3JIeMEHTbl. CHUMBOJIBI XUMHUYECKHUX
371eMeHTOB. [IpocTblie U cl10KHbIE BeleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumuyeckass Gopmyiia. BaneHTHOCTP aTOMOB XMMHUYECKHUX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHocuTenbHas  aTOMHasg — Macca.
OTtHOCHUTENbHASA MOJIEKYJIIpHAs Macca. MaccoBasi OISl XUMUYECKOT0 3JIEMEHTa
B COCAMHECHUU

1.5

KomnuectBo BemectBa. Moisib. MomsipHas macca. B3auMocCBsI3p KOJIMYECTBa,
Macchl M 4YHCIAa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacuérel mo Qopmynam
XUMHUYECKHUX COCAUHEHUN

1.6

®u3nuecKue U XUMUYECKUE SBJICHHUS. XUMUYECKAsl peakuus U €€ MpPU3HAKHU.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMHUYecKHe ypaBHeHus. Kinaccupukanus
XUMHYECKHX peakluii (CoOeTnHEHMs], pa3I0KEeHUs, 3aMeIleHUs, 00MEeHa)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOU MOCYJI0M, ¢ MpaBUIaMu
pabotel B maboparopuu u TpuéMaMu oOpamieHuss ¢ Jab0paTOpHBIM
obopyoBaHHEeM, W3yYCHHE M OINHCaHWe (PU3NUECKHX CBOWCTB OOpa3IoB
HEOPraHMYECKUX BEIIECTB, HaOmoaeHue (u3nueckux (IUIaBJICHHE BOCKa,
TasiHUE JIbJIa, paCTUPAHUE caxapa B CTYIKe, KUMEHHE U KOHIEHCAlUs BOJbI) U
XUMUYECKUX  (TOpEHHME  CBEYM, MPOKAIMBAHME  MEIHOM  MPOBOJIOKH,
B3aMMOJICICTBUE MeJla C KHCIIOTOW) SIBIEHWH, HAOIIO/IEHWEe W OINUCaHhe
MPU3HAKOB TMPOTEKAaHUS XUMHUYECKUX peakiuil (pa3nokeHwe caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTHI C XJOPUAOM Oapus, pa3ioKeHue
ruapokcuaa meau(Il) mpu HarpeBaHuu, B3aMMOJICHCTBHE Kejie3a C PAaCTBOPOM
com meau(Il), nzyuenne cnmocoOoOB pasaeneHus: cMecei (C MOMOIIbI0 MarHNuTa,
bunbTpOBaHME, BHIMMAPUBAHUE, TUCTHIUIAIMSA, XpomaTorpadus), MpoBeacHUE
OUYMCTKU MOBAPEHHOM coM, HAOIIOIEHUE U ONTUCaHKE PE3YJIbTaTOB MPOBEACHUS
OMbITA, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAcCChl, CO3JaHHE Mojelnei
MOJIEKYJI (ITApOCTEP>KHEBBIX )

Baxueiinme npeIcTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 3JieMEHT M IPOCTOE




BeulecTBo. Haxoxnenuwe kuciaopoja B mpupojne, (pU3MUECKHEe U XUMHYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuapl. [Ipumenenue kuciaopoga. CrocoOb
MOJIly4YeHHUsl Kuciopoja B JjabopaTopud M HpoMbllIeHHOCTH. KpyroBopot
Kuciopoa B npupojae. O30H — aioTponHas MoAMpUKAIMs KHCI0poaa

2.2

TemnnoBoit 2P pekT XUMUIECKON peakliu, TEPMOXUMHUUYECKUE YPABHEHHUS, IK30-
Y SHIOTEPMUYECKHUE PEAKIIMU. TOTUIMBO: YroJib U METaH. 3arps3HeHUE BO3IyXa,
yCHUIIEHHE TapHUKOBOTO 3P deKTa, pa3pylnieHue 030HOBOTO CIIOS

2.3

Bonopon — anemeHT W mpocToe BemecTBo. HaxokaeHue Bomopona B TPUPOJIE,
¢u3nUecKkre W XWMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI IONyYCHUSI.
Kuciaote! 1 comu
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MoutsipabIii 00bEM Ta30B. Pacu€Thl M0 XMMHUYECKUM YPaBHEHUSIM

2.5

®dusznyeckue CcBoWMcTBA BOAbl. Boma kak pactBopuTenb. PacTBOpBI.
HaCbIH_ICHHBIe N HCHACBIIICHHLIC PACTBOPBLI. PaCTBOpI/IMOCTL BCIIECCTB B BOJC.
MaccoBass 1071 BeleCTBA B pacTBope. XHUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B Mpupojie M B KM3HU uenoBeka. Kpyrosopor
BOJABl B TpUPOJE. 3arps3HEHUWE TMPUPOAHBIX BoJ. OXpaHa H OYHCTKA
PUPOLHBIX BOJ

2.6

Knaccudukanus nHeopranmdyeckux coenuHeHuid. Okcunbl. Kiaccuduxanums
OKCHJIOB: cojeoOpasyiomue (OCHOBHbIE, KHCIOTHbIE, aM(OTEpHbIE) H
HeconeoOpasyrone. HoMmenknarypa oxcunoB. Pu3mueckue M XUMHUECKUE
CBOMCTBa OKCUAOB. [losrydyeHne OKCuI0B

2.7

OcHoBanust. Knaccuduxanuss ocHoBaHuM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHMA. HomeHknatypa ocHoBaHui. Pu3nYecKkne M XMMUYECKUE CBOMCTBA
ocHoBaHui. IlonyueHne ocHOBaHUM

2.8

Kucnorel. Knaccudpukanus kucnor. Homenkmatypa kucinor. dusndeckue u
XUMHUYECKHE CBoOMcTBa KHCIOT. Pan axktuBHoctu MetawioB H.H. Bekerosa.
[Tosmy4yenue Kuciaor

2.9

Comu. Homenknarypa coneil. ®@uznueckue M XMMHUYECKHE CBOMCTBA COJIEH.
[Tonydenue coneit

2.10

I'eneTmyeckas CBA3b MCXKAY KilaCCaMU HCOPraHMYCCKUX COG,Z[I/IHCHI/If/'I

2.11

XWMHWYECKUN  DKCIIEPUMEHT: KAayeCTBEHHOE  ONpPENEICHUE  COACpKAHUSA
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHEe, cOOMpaHHe, paclio3HaBaHHE U H3YyUYEHUE
CBOICTB KHCJIOpOJa, HAOMIOEHNE B3aUMOJACHCTBUS BEIIECTB C KUCIOPOIOM U
yCIIOBHS BO3HUKHOBEHUS M MpPEKpalleHus: ropeHus (moxapa), 03HaKOMIJICHHE C
oOpa3iaMu OKCHUJIOB M OINHCAHWE UMX CBOMCTB, IMOJy4YeHHE, COOMpaHHe,
pacro3HaBaHME U M3Y4YEHHE CBOWCTB BOJOpoJa (IOpEeHHue), B3auMojieiicTBHE
Bozopojaa ¢ okcuaoMm menu(Il) (BO3MOXKHO HCTIOIB30BAHNE BHICOMATEPHUATIOB),
HaOroieHue 00paslloB BEIIECTB KOJMYECTBOM 1 MOJb, MCCIEJOBAHUE
OCOOEHHOCTEl pacTBOPEHHs BELIECTB C PA3JIUYHOW PacTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHONM MAacCOBOM JOJIEH PACTBOPEHHOIO
BELIECTBa, B3aUMOJEWCTBUE BOJBI C MeTallaMu (HaTpUeM M KaJbI[HEM)
(BO3MOKHO MCIIOJIb30BaHME BMJCOMATEpUANIOB), OINPEAEICHUE PACTBOPOB
KUCJIOT Y IIEJOYEeH C IOMOIIBI0 HHJMKATOPOB, HCCIEJOBaHHE O0pa3loB
HEOPraHMYECKUX BEIIECTB pA3JIUYHBIX KJIacCOB, HAOJIIOJAEHUE W3MEHEHUS
OKpPAacKM HHJIUKATOpPOB B pacTBOpax KHUCIOT U INEJIoYeH, H3ydeHHe
B3auMmoieiictBusa okcuga meau(Il) ¢ pacTBOpoM cepHOM KUCIOTHI, KHUCIOT C
METaJUIAMM, PEAKIUN HEUTpaIU3alliy, I0Jy4YEeHUE HEPACTBOPUMBIX OCHOBAHHM,
BBITECHEHHE OJHOIO0 MeTala JAPYTMM M3 pacTBOpa COJM, pEUICHHE
HKCIIEPUMEHTAIbHBIX 3a/ady Mo TeMe «BakHelne kiacchl HEOPTaHUYECKUX




COEIUHEHUN

[Tepnoanueckuii 3akoH u [leproandeckas cucTeMa XMMUYECKUX JJIEMEHTOB
J .. MenneneeBa. CtpoeHue aToMOB. XUMUYeCKas CBsI3b. OKUCIUTENbHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

3.1

[lepBble MOMBITKM KJIACCH(PHUKANK XUMHUECKUX diieMeHTOB. [loHsTne o
Ipynnax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHbIE METalIbl,
rajJloreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIe 00pa3yroT amQoTepHbIE
OKCH/JIbl U TUAPOKCHU/IBI

3.2

[Tepuoanueckuii 3akoH. [leproanueckas cucteMa XuMU4eckux 3semeHToB /1. 1.
Meneneesa. KoporkonepuoaHas u JUIMHHOIIEPUOHAS bopmbI
Ilepuoanueckoit cuctembl xuMuueckux osnementoB J[.M. Menzaeneesa.
IIepuoasl m rpynnel. PU3NUECKUH CMBICI HMOPSAAKOBOIO HOMEpPA, HOMEPOB
MepUOoJia U TPYIIbI dJIEMEHTA
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Ctpoenne atomoB. CoctaB aTroMHbIX siiep. M3otomnbl. DiekTpoHbl. CTpoeHue
DJIGKTPOHHBIX 000JI0YEeK AaTOMOB TMepBbIX 20 XUMHUYECKUX DSJIEMEHTOB
ITepuoanueckoit cucremol .M. MenzaeneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA Mo ero noJyioxkeHuro B Ilepuonnueckoit cucreme JI.M. Menaeneena

34

3aKOHOMEPHOCTH M3MEHEHHUsI paauyca aTOMOB XHMHUYECKHX DJIEMEHTOB,
METAUTMYECKUX MU HEMETAUIMYECKUX CBOMCTB MO TIpynmnaM M MEepUOIaM.
3nauenue [lepuoanueckoro 3akoHa u lleprognyeckoit CUCTEMBI XUMUYECKHUX
3JIEMEHTOB JUISl Pa3BUTHUS HaykKu W npakTuku. .M. MennaeneeB — y4€HbId U
rPpaKJIaHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHass (TonsipHass ¥ HEMOJSpHAas) CBA3b.
DIIEKTPOOTPULIATEITILHOCTh XMMHUYECKUX 2JIEMEeHTOB. MloHHAas CBSI3b

3.6

Crenenpb okucieHus. OKHCINTEIFHOBOCCTAHOBUTEIIHLHEIC pPCaKkuunu. HpOLIGCCBI
OKHCJICHHS M BOcCTaHOBICHUA. OKHUCINUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN JKCIEPUMEHT: H3y4YeHHe O0pa3loB BEIIECTB METAIOB U
HEMETAaJUIOB, B3aUMOJICUCTBUE THAPOKCHAA IIMHKA C PacTBOpaMU KHUCIOT U
1IeJI049el, MPOBEJIEHNE ONBITOB, WUTHOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakliuii (rOpeHue, peaKkiiuu pa3aoKeHUsl, COSMHEHUs )

9 KUIIACC

Kon

IIpoBepsieMbIil 3JIEMEHT COAEPKAHUS

1

BemiecTBo 1 xuMuueckas peaKnusi. HOBTOpeHI/IC

1.1

[Tepuonuueckuii 3akoH. [lepuoguyeckas cucteMa XuMU4eckux 3ymemMeHToB J[. 1.
MenpeneeBa. CtTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XUMHYECKUX DJIEMEHTOB TNEPBBIX TPEX MEPUOMOB, KaJIMs, KaldblUs U UX
COCMHEHHI B COOTBETCTBUHU C IOJOKEHUEM 3JIEMEHTOB B llepmoamueckoi
CHUCTEME U CTPOCHUEM HX aTOMOB

1.2

CtpoeHue BemiecTBa: BHUJBI XHUMHUYECKOW CBSI3U. THIBI KPUCTATUTMYECKHUX
pPEETOK, 3aBUCUMOCTD CBOMCTB BEILECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKU
1 BUJA XUMUYeCKOU cBsi3M. Kiaccudukanus 1 HOMEHKIaTypa HEOPTaHHUECKUX
BeIlleCTB (MEXKIyHapoaHasi U TpUBUAIbHAs). XMMUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIMXCA K Ppa3dWyHbIM KJIacCaM HEOPraHWYECKUX  COCIMHEHUM,
TeHEeTUYECKasl CBsI3b HEOPTaHWYECKUX BEIIECTB

1.3

Knaccudukanus XMMUYECKHX peakUid 1Mo pa3IUuHbIM MpU3HaKaM (110 YUCITY U
COCTaBy YYacCTBYIOIIMX B pEakLMU BELIECTB, MO TEIIOBOMY 3(ddexTy, Mo




H3MCHCHMIO CTCIICHEH OKMCICHUS XHMHYCCKHUX 9JICMCHTOB, IIO0 O6paTI/IMOCTI/I,
110 y4aCTuro KaTanmaTopa). DK30- u SHAOTCPMHUYCCKUC pcaKknuu,
TCPMOXUMHNYCCKNEC YPABHCHUS. Ilonstre o CKOpPOCTH XAMHUYCCKOU pCaKkuuu

1.4

[Tonatne 06 O0OpaTHUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakuusx. [lonsTre o
TOMOTEHHBIX U FeTEPOreHHbIX peakuuax. [IoHaTHe 0 XMMUYECKOM pPaBHOBECHH.
@akTophl, BIMAKOIIME HA CKOPOCTb XMMHUYECKOM pEaKkUMM U II0JOKECHHE
XUMUYECKOIO PAaBHOBECHUS

1.5

OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC peakiuu, SJIEKTPOHHBIN OayaHc
OKHUCJIUTETbHO-BOCCTAHOBUTENIEHON  peaknuu.  CocTaBlieHHWE  YpaBHEHHIA
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~PEaKIMi C HCIOJIb30BAaHUEM METOja
3JIEKTPOHHOTO OaJlaHca

1.6

Teopust AJIEKTPOIUTUUECKONW TUCCOLMALNU. DIEKTPOIUTHI U HEIJIEKTPOJIMTHI.
KaTtnonsl, aHnonsl. MexaHn3m AUCCOLMAIIMM BELIECTB C Pa3IMYHbIMU BHJIAMHU
XxuMudeckoi cBs3u. Crenenp auccouuanuy. CUIbHBIC U CIIA0bIe IEKTPOJIMTHL.
Peakiun nonHoro obmeHa. YcClIOBHS MPOTEKAHHS PEAaKIMid MOHHOTO OOMEHa,
IIOJIHBIE M COKpALEHHBbIE WOHHBIE ypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH ® COJIE B CBET€ TMPEACTABICHUN 00 SIEKTPOJMTHYCCKOU
auccouuanyu. KauecTBeHHbIe peakiiuu Ha HOHBL. [loHATHE 0 rMApoau3e cose

1.7

XUMHUECKUI HKCIEPUMEHT: O3HAKOMJICHHE C MOJCISIMHM KPUCTAUTMYECKUX
pPEemIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB U HeMeTalsioB (rpadura u
ajiMaza), CJIOKHBIX BELIECTB (XJIOpUAA HATpHs); HCCIeOBaHHE 3aBUCHUMOCTHU
CKOpPOCTH XHMHUYECKOM peakluu OT BO3AEUCTBUS pa3iIMYHbIX (DaKTOPOB;
UCCIIEZIOBAaHUE  JJIEKTPOIPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipolecca
JMCCOIMAINM  KHUCJIOT, INenodeil M comel  (BO3MOXHO HCIOJB30BaHHE
BUJICOMATEPHAJIOB); TMPOBEIEHHE OINbITOB, WUIIOCTPUPYIONMX MPU3HAKU
MIPOTEKaHUs peaklnii HOHHOTO oOMeHa (00pa3oBaHME OCajKa, BbIAEJIEHUE ra3a,
0o0pa3oBaHUE BOJbI); OINbBITOB, H/UIIOCTPUPYIOLIUX HPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX pEaKIMN (FOpeHHEe, PeaKluu DPa3JIoKEeHUs, COeIUHEHUs);
pacro3HaBaHHe HEOPTaHWYECKHUX BEIIECTB C MOMOIIbIO KAUECTBEHHBIX PEaKIHii
Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIbHBIX 3a1a4

Hemeramns! 1 ux COCIUMHCHU

2.1

OOmast xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKkTepHble cTeneHu okuciaeHus. CtpoeHue u (pu3ndeckre CBOMCcTBa MPOCTHIX
BELIECTB — TaJIOTEHOB. XHMHUYECKHME CBOMCTBA Ha IpUMEpe XJjopa
(B3auMozelCcTBUE C MeTallylaMM, HeMeTallaMM, Iiejao4amu). XIIOpOBOAOPO.
ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHHE, IpuMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJOPOAA Ha OPraHW3M 4YeJOBeKa. BakHeWlne XJIOpHIbl U UX
HAaXO0XICHHUE B IPUPOJIE

2.2

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpOCHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue u Gu3nueckue cBOCTBa
MPOCTBIX BEUIECTB — KHCIOPOJAa M Cepbl. AJUIOTPONHBIE MOJU(PHUKAINN
KUCJIOpOoJa U cepbl. XUMHUUYECKHE CBOMCTBa cepbl. CepoBOJIOPO, CTPOCHHE,
¢usnyeckue W XUMHUYECKHE CBoOWcCTBA. OKCHIBI Cepbl KakK MpPeACTaBUTENN
KHCIIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBONCTBA
(oOmme Kak MpencTaBUTENs Kilacca KHUCIOT M cnernuduyeckue). XUMUYecKue
peakuuu, JeKalue B OCHOBE MPOMBIIUIEHHOTO croco0a MOJIy4YeHHs] CepHOU
kucnotThl. Ilpumenenne. Conu cepHOM KHUCIIOTHI, KaueCTBEHHAs pEakIUs Ha
cynbdat-uoH. Haxoxaenue cepsl U €€ COCIMHEHHWH B MPUPOJE. XUMHUYECKOE
3arpsiI3HEHUE OKPYKAIOUIEH Cpelibl COEIMHEHUSIMU Cepbl (KUCIOTHBIE JIOK[U,




3arpsi3HEHUE BO3yXa U BOAOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHHS
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OOmiass xapakTepucTuka 3j1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIE CTEIIEHN OKUCIIEHUA. A30T, paCIIpOCTPaHEHUE B IIPUPO/IE,
¢dusnveckne u XUMUIeckne cBoicTBa. KpyroBopor asora B mpupozae. AMMHUAK,
ero ¢u3M4eckue M XMMHUYECKHE CBOICTBa, mojydyeHue W npumeHenue. Conu
aMMOHHS, HX (U3HYecKMe ¥ XHMHUYECKHE CBOWCTBA, MpPHUMEHEHHE.
KauecTBeHHas peakuus Ha MOHBl aMMOHHA. A30THas KUCJIOTa, €€ IOJyYEHHE,
¢u3nveckne W XMMUYECKHE CBOMCTBa (0OIIME Kak IpeACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcmnonp3oBaHue HUTPATOB U COJIEH aMMOHMS B
KauecTBE MHMHEpAIbHbIX yn00peHuil. XUMHUYECKOE 3arpsi3HEHUE OKpY Karolei
Cpezbl COETMHEHUAMU a30Ta (KUCIOTHBIE TOKIH, 3arpsi3HEHUE BO3/lyXa, OYBBI
1 BOJJOEMOB)

2.4

®ocdop, amrorponusie Mogudukanuu (ocdopa, puzndeckrne U XUMUYECKHE
ceorictBa. Oxcupa dochopa(V) u dochopHas kucnora, Qundeckue wu
XUMHYECKHE CBOWCTBa, moiydeHue. Mcmonb3oBanue (ochaTtoB B KauecTBe
MUHEPAIBHBIX YI00pEHUI

2.5

OO6mras xapaktepuctuka diemMeHTOB [VA-rpynmbl. OCoOEHHOCTH CTpOSHUS
aTOMOB, XapakTEpHbIE CTEMEHU OKHCIEHUs. YTJIEepOoN, alUIOTPOITHBIC
Moau(dUKaIMK, paclpocTpaHeHHEe B NpUpoje, (pu3nMueckrne U XUMUYECKUE
cBoiicTBa. Azncop6uusa. Kpyrosopor yriaepona B npupoae. OKcuasl yrieposa,
uX (Qu3nyecKkue MU XUMHUYECKHE CBOMCTBA, JEHCTBHE Ha >KUBBIE OPraHU3MBI,
MOJIyYeHHE U NMPUMEHEHHUE. DKOJIOTHYEeCKHe MPOOIeMbl, CBI3aHHbBIE C OKCHIOM
yriepoaa(lV); rumoresa rino0aqbHOTO TOTEIUICHHUS KIMMAaTa, HapHUKOBBIN
apdekr. YrompHas KUCIOTa W €€ ColMu, HX (UIMYECKHE U XUMUYECKUE
CBOIiCTBa, mojyuyeHue U mpumMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
nonbl. Mcnons3oBanue kapOOHATOB B OBITY, MEAHIIMHE, MPOMBINIICHHOCTH U
CEIBCKOM XO35IMCTBE

2.6

[TepBoHavanbpHBIC TIOHATHSA 00 OPraHMYECKUX BEIMIECTBAX KAaK O COCIMHECHHSIX
yraepoaa (MeTaH, 3TaH, JTWICH, AalleTWJIEH, STaHOJ, TJHIEPUH, YKCyCHas
kuciora). MIx cocraB m xumudeckoe cTpoeHue. [loHsTHe o OWoOIorHyecKu
BKHBIX BEILECTBAX: XHUpax, OENKax, yrieBoJax — W HX POJIU B KHU3IHU
yenoBeka. MarepuaabHOE €IUHCTBO OPraHMYECKMX U HEOPTaHHMYECKHUX
COCIMHEHUI

2.7

Kpemuuii, ero ¢usnyeckue ¢ XUMHUYECKHE CBOWCTBA, TOJIYYCHHUE U
npumenenue. CoenuHeHUuss KpemMHusi B npupoje. OOmme mnpeactaBieHus 00
okcuae kpemHus(IV) u kpemuueBoii kuciaore. CUIMKATHI, UX UCIOIB30BaHUE B
OBITY, MEIUITMHE, MPOMBIIIUICHHOCTH. BakHEHTIIHE CTPOUTETHHBIC MAaTEPHAIIBI:
KepaMHKa, CTEKIIO, IEMEHT, OeTOH, jkene300eToH. [Ipobiembl OGe3omacHOro
WCIIOJIb30BaHUS CTPOUTEIILHBIX MAaTEPUAJIOB B MOBCEIHCBHOMN YKH3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: H3y4YeHHE OOpa3l0B HEOPraHMYECKHUX BEIIECTB,
CBOMCTB COJIIHOM KHCIJIOTBI; ITPOBEIECHUE KAYECTBEHHBIX PEAKLUN Ha XJIOPHI-
WOHBI M HaOJIOJICHHE MPU3HAKOB HX TMPOTEKAHHs; OMBITHL, OTPAKAIOIINE
¢u3nyeckue 1 XMMUYECKHE CBOMCTBA raJIOTEHOB M UX COEIMHEHUH (BO3MOXKHO
HCIIOJIb30BaHUE BUEOMATEPHUATIOB); O3HAKOMJIEHHE C 0OpasliaMu XJIOPUIOB
(raloreHu10B); O3HAaKOMJICHME C oOpa3uamu cepbl U €€ COeIMHEHUSIMHU
(BO3MOXKHO  HCIIOJIb30BAaHHWE BHUIEOMATEpUANIOB); HAOIOJEHHWE Tpolecca
o0yriMBaHUs caxapa MoJ ACHCTBUEM KOHLEHTPUPOBAHHOM CEPHOM KHCIIOTHI;
M3yYeHUEe XMMUYECKHX CBOMCTB pa30aBIEHHOW CEPHOM KHCIOTHI, MPOBEICHHE
KayeCTBEHHOW peaklUuu Ha Ccynb(aT-MOH M HaAOJIIOACHUE MpHU3HaKa eé




MIPOTEKaHHUsS; O3HAKOMJIEHUE ¢ (PU3NYECKUMH CBOIICTBaMH a30Ta, pocdopa u ux
COEMHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEpUANIOB), 0Opa3laMu
a30THBIX U (HOChHOPHBIX YI0OpEHUH; OIydeHUE, COOMpaHKe, pacliO3HABAHUE U
U3yYeHHE CBOMICTB aMMHaKa; IMPOBEJCHHE KAuYeCTBEHHBIX pPEAaKLUUMH Ha HOH
aMMOHMS U ¢ocaT-uOH U U3YYEHHE NPU3HAKOB MX IMPOTEKaHUS,
B3aUMOJICHCTBHE KOHIEHTPHUPOBAHHOM a30THON KHUCIOTHI C MEIbIO (BO3MOKHO
WCTIOJF30BAaHNE BHUJICOMATEPUANIOB); HM3YYCHHE MOJeNeH KPHUCTAIUTHYECKUX
pewéTok anmasza, Trpadura, (QyJIepeHa; O3HAaKOMIIEHHE C  MpPOLEecCOM
azcopOLMU pPacTBOPEHHBIX BEIECTB AKTHBUPOBAHHBIM YIJIEM M YCTPOHCTBOM
[IPOTHBOra3a; MOJy4YeHUEe, coOMpaHHe, paclio3HaBaHHE M HM3Y4YEHHE CBOICTB
VIJIEKUCIIOTO Ta3a; TPOBEJCHHE KAYeCTBEHHBIX peakiuii Ha KapOoHAT- |
CHJIMKAT-UOHBl M HW3yYeHHE IPU3HAKOB HMX IHPOTEKAHUS; O3HAKOMIIEHHE C
HpOHYKHHCﬁ CUINKATHOU IMPOMBIINIJICHHOCTH,; PCIICHHUE ISKCICPUMCHTAJIbHBIX
3aja4 1o TeMe «BakHeinne HeMeTauIbl U UX COEMHEHUS

MeTaibl 1 UX COSTUHEHUS

3.1

OOwiast XapakTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJVIOB HA OCHOBAHUU UX
nonoxenus B Ilepuonnueckoi cucreMe XUMHUYECKHX dieMeHToB ..
Menpeneesa u crpoenus aroMoB. CTpoeHne MeTayuioB. MeTaindeckas CBsi3b U
MeTaJyIn4yeckasl KpUCTaUIMYecKass pelmeTKa.  JIEKTPOXUMUYECKUN  psf
HaIPsDKCHUN METAJIJIOB

3.2

dusnueckrue U XUMUYECKHE CBOMCTBA MeTauioB. OOmue crmocoObl MoTydeHUs
METAJIJIOB. HOHHTI/IG (0] KOppO3I/II/I MCTaJI1JI0B, OCHOBHBIC CHOCO6I>I 3alIUTHI UX OT
kopposuu. CriiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHHUE B
OBITY U IPOMBIILIICHHOCTH
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[lenouynsle MeTayuibl: nosioxkeHue B llepuoamyeckoll cucTeMe XHMHUYECKUX
anemenToB [[.1I. MeHneneeBa; cTpoeHUE UX aTOMOB; HaXOXACHUE B IPHUPOJE.
dusnueckue U XMMUYECKHe CBOMCTBA (Ha mpuMepe HaTpust U Kajust). OKCUIbl 1
THUAPOKCHUALI HATPUA W KaJlus. HpI/IMeHeHI/Ie IICJIOYHBIX METAJZIOB MU HX
COCIMHECHUI
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[IlenoyHO3eMeNbHBIE  METAUIBI MarHMi M KaJbLUW:  IIOJIOXKEHHE B
[Iepnonnueckoii cucreme XUMHIeckux 3ieMeHToB [[.1. MenneneeBa; ctpoeHue
X aTOMOB; HaxOXIeHHE B npupoae. PU3NYECKHE M XUMHYECKHE CBOMCTBA
Mardusa MU KaJdbIus. Baxneimmue COCAMHCHUA KaJlbIIUuA (OKCI/II[, TUOPOKCHU I,
conu). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs!

3.5

AmoMuHuit: nonoxenue B Ilepuoguueckoil cucreMe XMMHUYECKHX 3JIEMEHTOB
JI.1. MenneneeBa; CTpoeHUE aroma; HaxoxKAcHHE B Ipupone. dusnueckue u
XMMHUYECKHE CBOMCTBA AIFOMUHUSA. AM(pOTEpHBIE CBOMCTBA OKCHJIA M TUIPOKCHIA
AJIFOMHUHUA

3.6

Keneszo: nonoxenue B [lepuoanueckoi cucreme XumMuyeckux 3neMmenTon J[.M.
MenzeneeBa; cTpoeHHE aroma; HaxoxiaeHue B mnpupoae. Dusmueckue u
XUMUYECKHUE CBOMCTBa kene3a. Okcuabl, THAPOKCUIb U conu xkenesa(ll) u
xene3a(lll), ux cocras, CBONCTBA U MOJIYYCHHE

3.7

XHUMHYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3IiaMyd METaVIOB U CIUIABOB,
X (U3MYECKMMH CBOWCTBAMH; W3YYCHHE PE3yJIbTaTOB KOPPO3UH METAJLIOB
(BO3MOXHO HCITOJIb30BaHNE BHJICOMATEPHAIIOB), ocoOeHHOCTEeH
B3aUMOJCHCTBUS OKCHJA KajiblMg M HATpUs C BOJOM  (BO3MOXHO
HCIIOJIb30BaHUE BHJIEOMATEPHAIIOB); HCCJICIOBAHHE CBOWMCTB >KECTKOW BOJIBI,
mpolecca TOPEHUs IKelle3a B KUCIOpoAe (BO3MOXKHO —HCIOJIb30BAaHUE
BHJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAaHUs KAUY€CTBEHHBIX PEaKIMi HA HWOHBI




(MarHus, KanblMsl, adroMuHUs, LuHKa, xeneza(ll) m sxenesa(Ill), memu(Il);
HaOJI0ICHNE M OMHCAHKE MPOILIECCOB OKpAIlMBaHMs IJIAMEHW MOHAMHU HATpHs,
Kamuss M Kanblusg  (BO3MOXKHO  KCIIOJIb30BaHHE  BHJIEOMATEpPHAIIOB);
uccieoBaHie aM(pOTEpHbIX CBOWCTB THUIAPOKCHJA ATIOMUHHUS U THIPOKCHAA
LIMHKA; pelIeHUEe dKCIIEpUMEHTANIbHBIX 3a/1a4 10 TeMe «Baxkneine Metamibl U
UX COCAMHEHUS»

XUMHUs ¥ OKpY’Karolas cpena

4.1

HoBeie maTepuanbl U TexHoJoruu. BeliecTBa U mMaTepualnbl B MOBCEIHEBHOM
JKA3HU 4YesioBeKa. XUMHUs U 3J0poBbe. be3omacHoe HMCnob30BaHUE BEIIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momoip MpH XUMHYECKHUX OXKOTaX H
OTpaBJICHUSIX

4.2

OCHOBBI  JKOJIOTMYECKOM  TpaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHHE
okpyxkaromeit cpeasl [1/IK. Pons XxumMum B pereHun 3KOJIOTHIECKUX MPOOIIeM.
[IpupoaHble HMCTOYHHMKH YTJIEBOAOPOAOB (Yrojib, MPHPOIHBIA ra3, He(dTh),
MIPOJIYKTHI UX MEPepabOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMUYECKUI SKCIEPUMEHT: U3yuyeHHne o0pa3loB MaTepuanoB (CTEKIO, CIIaBbI
METaJUIOB, MOJIMMEPHBIE MAaTEPUAIIbI)

INPOBEPAEMBIE HA OI'3 ITIO XUMHWHU TPEBOBAHHUA K

PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN

ITPOT'PAMMBbI OCHOBHOT'O OBIIET'O OBPA3OBAHMUA

Kon IIpoBepsiemble TpeOOBaHMS K NPEAMETHBIM pe3yJibTaTaM
MpoBePsIEMOro 0230BOr0 YPOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
TpeOOBaHMSI NMPOrpamMMbl OCHOBHOI0 0011ero oopazoBanusi Ha ocHose PI'OC

1

IIpencraBnenue:

1.1

O I[I03HABa€MOCTHU SIBIEHUIH MPUPOAbI, MOHUMAHUE OOBEKTHUBHOU
3HaYMMOCTH OCHOB XMMHUYECKOM HayKH Kak 00JIaCTM COBPEMEHHOTO
€CTECTBO3HAHMS, KOMIIOHEHTa OOILIed KyJIbTyphl M MMPaKTHYECKOU
NeSITeIbHOCTH YEeJIOBEKAa B YCJIOBUSAX COBPEMEHHOTO OOILECTBa;
IIOHMMaHUE MECTa XMMHUU CPEJIN JPYTUX €CTECTBEHHBIX HAYK

1.2

0 HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUYCCKHUX MCTOAAX HMCCICAOBaHUA BCIICCTB W HU3YUCHHA
XHUMHUYCCKUX peaKm/Iﬁ; YMCHUC HCIIOJIB30BaTh MOACIN JUIA
00BACHEHU CTPOCHHUA aTOMOB M MOJICKYJI

1.3

o cdepax mpodeccHoHaTbHON AEATETBHOCTH, CBI3AHHBIX ¢ XUMHUEH U
COBPCMCHHBIMH TCXHOJOIWAMHU, OCHOBAHHBIMU Ha JOCTUIKCHHUAX
XMMHYECKOH HAyKH, YTO TO3BOJUT OOYYaIOMIMMCSI paccMaTpUBATh
XMMHIO KaK cepy cBoelt Oyaymiel npodeccnoHaIbHON e TeIbHOCTH
U cIenaTh OCO3HAHHBIM BHIOOP XMMHHU KakK NMPOQWIFHOTO TpeaMera
IIPH TIEPEX0JIC HA YPOBEHB CPEJIHEr0 00IIero oopa3oBaHus

Brnanenne cucreMoi XMMMYECKUX 3HAaHUH M YMEHHE IPUMEHSATH
CUCTEMY XMMHMYECKUX 3HAHUM, KOTOpask BKIIOYAET:

2.1

BaXKHEHIIIE XHMHUUYECCKHE IIOHATHS. XHMHYECKHUI OJIEMEHT, aToM,
MOJICKYJIa, BCIICCTBO, MMPOCTOC M CJIOKHOC BCHICCTBO, OJHOPOAHASA U
HCOOHOpPOAHAsA CMECH, OTHOCHUTCIIBHBIC AaTOMHAsA W MOJICKYJIApHas
MAacCChl, KOJHMYCCTBO BCHICCTBA, MOJb, MOJIIpHad Macca, MOJ'ISIpHBIfI




00BbEM, OKCHJ, KHUCJIOTa, OCHOBAaHUE, COJIb (CpedHssi), XUMHUYECKas
peaKkys, peakUuu COECOUHEHUS, PEAKLIMM Ppa3JIOKEHUs, peaKLIuu
3aMelIeHUs, peakluuud OOMeHa, TerioBoi 3(p@deKkT peakuuu, 3K30- U
9H/IOTEPMHUYECKUE PEAKIMH, PAcTBOpP, MAaccoBas J0JII XUMHYECKOTO
3JIEMEHTa B COEJMHEHUH, MaccoBasi A0JI U MPOLIEHTHAs] KOHLIEHTPAIHs
BEILIIECTBA B PaCTBOPE, PO aTOMA, MIEKTPOHHBIN CJIOW aTOMa, aTOMHAs
opburanb, paauyc aToMa, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMMUECKAs! CBSI3b, 2JIEKTPOOTPULIATEIBHOCTD, MOJIIPHASL U HEMOJISIpHAs
KOBaJICHTHAs CBA3b, HOHHaA CBA3b, METAJUIMYECKasA CBs3b,
KpUCTaJUIMYecKass pemérka (aroMHas, WOHHAsA, MeTaJulndyecKas,
MOJIEKYJISIpHasi), UOH, KAaTUOH, aHMOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
UIEKTPOIUTHYECKAs ~ JTUCCOLMAIMSA, peaklMd HOHHOro OOMeHa,
OKHCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIC PCaKIunu, OKHCIIUTECIIb n
BOCCTAHOBHTENb, OKHCIEHHME W  BOCCTAHOBIIEHHE, AJIEKTPOJIM3,
XMMHYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMbIE peakluH,
CKOpOCTb XUMMUYECKOW peakuuu, Karamusarop, [IJIK, xopposus
METaJLJIOB, CIUIABBI

2.2

OCHOBOTIOJIATAIONINE 3aKOHBI XWMHH: 3aKOH COXPAHCHHSI MAacCChl,
nepuoanueckuii  3akoH JI.M. MeHnueneeBa, 3aKOH IOCTOSIHCTBA
cocTaBa, 3aK0H ABOraapo
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TEOpUM  XHUMMHHU: aTOMHO-MOJIEKYJISIDHAsE ~ Teopus, TEOpUs
INEKTPOJIMTUYECKON JUCCOLUALUU

Brnanenune ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITIOYAIOIIEH:

3.1

YMEHHE TMPaBUIIBHO UCTIOIH30BATh N3yUSHHBIE BENIECTBA U MaTEPUAITBI
(B TOM 4YHCI€ MMHEpaJbHBIE YIAOOpEHHs, MeETaulbl M CIUIaBbI,
NPOAYKTHl TIepepadOTKH TPUPOAHBIX HCTOYHUKOB YIIIEBOJOPOJIOB
(yrasi, mpupoaHOro rasza, He()TH) B OBITY, CEJILCKOM XO3iHCTBE, Ha
NPOM3BOJICTBE W TIOHUMAaHWE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUIsS OpraHKW3Ma 4YeJloBeKa; yMEHHE MPOrHO3UPOBATh BIMSHUE BEILECTB
U XAMHUYECKHX TIPOIECCOB HAa OPTaHWU3M YEJIOBEKa M OKPYIKAIOILYIO
IPUPOJHYIO CpELLy

3.2

YMEHHME HMHTErpPUPOBATH XMMHYECKHE 3HAHHSA CO 3HAHUSAMH JPYTUX
y4eOHBIX MPEIMETOB
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HaJM4KMe OMbITa paboThl C PA3TMUYHBIMU MCTOYHMKAMHU WH(MOpMaIuu
no XUMUU (Hay4yHas U HAYYHO-TIOMYJIApHAs JUTEepaTypa, CIOBapH,
CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OIICHWBAaTh WH(POPMAIMIO O BEMIECTBAX, HUX
NpEBpallCHUSIX W NPAKTHYSCKOM  TNPUMEHEHHHM H  yMEHHUE
HCIIOJIb30BaTh €€ JIJIs pelieHus yueOHO-TT03HABATEIbHBIX 337124

Bnanenne ocHOoBaMM MOHATHMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3bIKa XMMHUH JUISI COCTaBIEHUsA (HOPMYJ HEOPraHMUYECKUX BEIIECTB,
YPaBHEHUN  XMMMYECKUX  DPEaKLUMH; OCHOBAMU  XHMHYECKOU
HomeHKIaTypbl (IUPAC u TpuBHaIbHOI)

YMeHue oOBSACHATH CBSI3b IMOJIOKEHMs dieMeHTa B Ilepmonnyeckoit
CUCTEME C YHCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHHUS AaTOMOB
XMMHUYECKHX DSJIEMEHTOB (COCTaB M 3apsi s1apa, o0luee Yucio
JJIEKTPOHOB), PAaCHpPENEICHUEM JJIEKTPOHOB II0 HSHEPreTHYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX NEPUOJIOB, KU U KAJIbLHS

IlpencraBieHne O  MNEPUOJMYECKOM  3aBHCUMOCTH  CBOMCTB




XUMUYECKHUX DJIEMEHTOB (paJllyC aToMa, 3JEKTPOOTPHUIIATEIHHOCTH),
MNPOCTBIX M CIOXHBIX BEIIECTB OT IMIOJIOXKEHUS DSJIEMEHTOB B
[lepuonmnueckoid cucreMe (B MajblXx TNEpHOJAX U TJIABHBIX
NOJrPyNax) v 3JEKTPOHHOTO CTPOCHHUS aTOMa

7 YMenue knaccuuuupoBarh:
7.1 XUMHYECKHE DJIEMEHTHI
7.2 HEOPraHWYECKHUE BEIIECTBA
7.3 XUMHYECKHE PEAKLIMHI
8 YMeHue onpeaessrh:
2.1 BAJICHTHOCTh U CTETICHb OKHCIICHUS XHUMHYECKUX IJIEMEHTOB, 3apsl
MOHa
2.9 BUJ XMUMHYECKOH CBS3M M THUN KPUCTAJUIMUECKOH CTPYKTYyphl B
COCTMHEHUSIX
8.3 XapakTep Cpe/ibl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCIIUTENb U BOCCTAHOBUTEIIb
9 YMeHue xapakTepu3oBath (hU3HMUECKUe U XUMUYECKUE CBOMCTBRA:
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOA, TpaduT, anmas,
9.1 KpeMHH, a3oT, Qocdop, cepa, XJIop, HATpUM, Kalud, MarHHi,
KaJIBLIMHA, aJTFOMHHHMH, JKEJIE30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HUX BOJHBIX PacTBOPOB (Boia,
aMMHAK, XJIOPOBOAOPOJ, CEPOBOJIOPOA, OKCHIBI M THUIPOKCHIBI
9.2 metainoB [-IIA rpynn, amtomunus, menu (1), umnka, xeneza (I u
M), okcuasr yraepona (II u 1V), kpemuus (IV), azora u pocdopa (111
u V), cepel (IV u VI), cepHucras, cepHas, a3oTucras, a3zoTHas,
docdopHasi, yronbHas, KpeMHUEBAsI KUCIOTA U HX COJIH)
MPOTHO3UPOBATh M XapaKTEpU30BaTb CBOMCTBa  BEHIECTB B
9.3 3BHCHMOCTH OT MX COCTaBA U CTPOCHHS, NPUMEHEHHE BELIECTB B
3aBUCUMOCTHU OT UX CBOWMCTB, BO3MOKHOCTh MPOTEKAHUS XUMHUECKUX
MpEeBpaIIeHH B pa3IMYHbIX YCIOBUIX
10 YMeHue cocTaBisiTh MOJIEKYJISIPHbIE U HOHHBIE YPaBHEHUsI peaKlIUii, B
TOM YHCJIIE:
10.1 peakIMii FOHHOTO 0OMEHa
10.2 OKHCJIMTENBHO-BOCCTAHOBUTEIBHBIX PEAKLIMI
103 WUTIOCTPUPYIOMINX ~XMMHYECKHE CBOIMCTBAa M3yYEHHBIX KJIACCOB
(Tpyrmi) HEOpraHUYECKUX BEIIECTB
10.4 MOATBEPKIAIOIIUX TEHETHUECKYIO B3aMMOCBSI3b MEX1y HUMU
11 YMeHue BbIUUCIATh (IPOBOJIUTH PACUETHI):
11.1 OTHOCUTENIbHYIO MOJICKYJIIPHYIO W MOJISIPHYIO MAacChl BEILECTB,
MacCOBYIO JIOJIF0O XUMHUYECKOT'0 3JIEMEHTA B COSMHEHUH
11.2 MAacCCOBYIO JIOJFO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00bEM ra3on
114 M0 ypaBHEHUSM XHMHUYECKUX PEAKUUd M HAXOIUTh KOJIHUYECTBO
' BelIecTBa, 00bEM U MacCy peareHTOB WM MPOIYKTOB PEaKIIuu
12 Bnanenue (3HaHHE OCHOB):
121 OCHOBHBIMM  METOJAMHM  HAay4YHOro  Mo3HaHUs (HaOmroneHwue,

U3MEpPEHHE, SKCIIEPUMEHT, MOJCIUPOBAHNE) ITPU U3YUEHUH BELIECTB U




XUMHUYECKHX SIBJICHUN; YyMeHue chopMyiaupoBaTh MpolieMy H
IIPEUIOKUTH YTH €€ PEILICHUs

12.2

0e30macHON pabOThl C XWMHUYECKHMHU BEIIECTBAMH, XUMHUYECKOM
MOCYJIOH | J1a0OpaTOPHBIM 000PYA0BAHUEM

12.3

npaBUIaMy 0E30MACHOTO OOpAIIEHUs C BEIIECTBAMH, HCIIOIb3yEMbIMH
B [TOBCEJIHEBHOM U3HH, MPaBUJIaMU NOBEJCHUS B LENIAX COEpEKEHUS
30POBbSl M OKPYJKAIOIIEW NPUPOAHOM Cpelbl; IOHMMaHHE Bpeaa
(omacHOCTH) BO3JEHCTBHA Ha JKUBbIE OPraHU3MbI ONpEAEIEHHBIX
BELIECTB, CIIOCOOOB YMEHBUIEHMSI M INPEAOTBPAILEHUSI UX BPEIHOIO
BO3JIEUCTBUS
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Hanyaue IMPAKTUYCCKHUX HABBIKOB IUIAHWPOBAHHA WM OCYHICCTBJICHUA
CICAYIOINUX XUMHUYCCKUX SKCIICPUMCHTOB!

13.1

U3yYCeHHUE U ONMHUCaHKe (PU3MUECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE
¢  ¢u3MYeCKUMH M  XUMUYECKUMHU  SIBICHUSMH;  OIBITHI,
WJUTIOCTPUPYIOLIME IPU3HAKY MPOTEKAHUsl XUMUYECKUX PEaKLUU

13.2

HN3Yy4YCHUC CIIoco00B pasaciiCHuA cMmeceit

13.3

IMMOJIy4YCHHE KHUCIOpOoAa W H3YUCHUC C€TO CBOﬁCTB; IMMOJIy4YCHHEC
BOOOpOJa U M3YUYCHUC €TO CBOﬁCTB; IMMOJIYUYCHHE YIJICKHUCJIIOIO ra3a n
H3Yy4YCHUEC €TI0 CBOfICTB; IMOJYYCHUC aMMHUAKA U U3YUCHHEC CTO CBOMCTB

13.4

MIPUTOTOBJICHUE PACTBOPOB C OMNPEACTEHHOW MacCOBOM JOJiel
PACcCTBOPEHHOTO BENIECTBA

13.5

MIPUMEHEHUE WHJIUKAaTOPOB (ylakmyca, METUJIOPaHkKa u
dbenondTanenHa) I ONpENCTICHUS XapaKTepa Cpeabl B pacTBOpax
KHUCJIOT U LIenouei

13.6

UCCIICZIOBAHUE U  OINKMCAHUE CBOMCTB HEOPraHWYECKUX BELIECTB
Pa3IM4HBIX KJIACCOB; M3yYEHHE B3aMMOJCHCTBUS KUCIOT C METAJLUIAMH,
OKCHJaMU  METAUIOB,  pacTBOPUMBIMM U HEPACTBOPUMBIMHU
OCHOBAaHWSIMH, COJISIMH; IIOJIYyYCHHE HEPAaCTBOPUMBIX OCHOBAHHUIN;
BBITECHEHUE OJHOIO MeTajula JpyrMM M3 PacTBOpa  COJM;
uccieioBaHue aM(QOTEpPHbIX CBOWCTB TMIPOKCUIOB AJIIOMUHUS U
LIMHKA

13.7

pelIeHUe HKCIIEPUMEHTAIbHbIX 3a7a4 no TeMaMm: «OCHOBHBIE KJIacChl
HEOPraHUYECKUX COCIMHEHUI; «INEKTPOTUTHIECKAS
auccounuanusay; «BaxHelinnme HeEMETaIbl M HUX COCHUHEHUS;
«BaxkHeHe MeTalIbl 1 UX COSTMHEHMS

13.8

XAMHYECKHE  OKCIIEPHUMEHTHI,  WUTIOCTPUPYIOIIME  MPHU3HAKU
NPOTEKaHHUs PEeaKUuii MOHHOTO OOMEHAa; Ka4eCTBEHHBIC PEaKIUH Ha
NPUCYTCTBYIONIME B BOJHBIX PACTBOPaX HOHBI: XJOPHI-, OpOMHI-,
wonua-, cyibdar-, Qocdar-, kapOboHaT-, CHIUKAT-aHHOHBI,
THJIPOKCUI-NOHBI, KATHOHBI aMMOHUS, MarHusi, KaJblus, aTIOMUAHUS,
kenesa (2+) u xenesa (3+), meau (2+), MHKA
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VYwmenue:

14.1

NPEJCTaBIATh pPE3yJbTaThl dSKCIEpUMEHTa B (OpMe BBIBOJOB,
JIOKa3aTeNbCTB, TpaUKOB W TAOMUI] M BBISBIATH SMIIUPUYCCKHE
3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATH CBSI3U MEXKIy PEAIbHO HAOIOJAaeMBIMH XUMUYECKUMHU
SABJICHUAMUA U MPOLECCaMU, ITPOUCXOAAINIUMUA B MAKPO- 1 MUKPOMUPC,
O0OBACHITh NPUUKMHBI MHOTO00Opa3Hsi BEIICCTB




IHEPEYEHD 2JIEMEHTOB COIEPKAHUS, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

HpOBepHeMLIﬁ IJIAEMCHT COACPKAHUA

1

HepBOHaanLHBIe XUMHNYCCKHUC ITOHATHA

1.1

YucTtsle BemecTBa 1 cMecH. CriocoObl pasjielieHUs CMece

1.2

AToMBI U MOJICKYIJIBI. Xumudeckue dieMeHTB.. CHMBOJBI XUMHYCCKHX
OJICMCHTOB. HpOCTI:vIG 1 CJIOKHBIC BECUICCTBA.

1.3

Xumnueckass (opmyna. BaJeHTHOCTP aTOMOB XHUMHUYECKHX 3JIEMEHTOB.
CreneHp OKUCIIEHUS

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHICCTB. OTHOcUTEeNbHAA aTOMHAs Macca.
OrHocuTenbHas MOJICKYJIsIpHad Macca. MaccoBas [O0JISI XHMHUYECKOIO
QJICMCHTA B COCAMHCHUH

1.5

KonnyecTBo BemectBa. Monb. Mosipaast Macca. MosapHBIiT 00bEM Ta3oB.
B3anMocBs3b KOJIMYCCTBA, MAaCChl 1 YMCJida CTPYKTYPHBIX CAMHHUII BCIICCTBA

1.6

dusnueckrue U XUMUYECKUE SIBJICHHU. XUMHUUYECKash peakuus U €€ MpU3HAKU.
3aKOH COXpaHEHUsI MacChl BEUIECTB. XMMHUUYECKHE YPaBHEHHUS

[Tepnonnueckuit 3axkoH U Ilepuonnueckas cucreMa XMMHYECKUX 2JIEMEHTOB
J.U. MenaeneeBa. CTpoeHrue aTOMOB

2.1

[lepuonnueckuii 3akoH. [lepuoandeckas cucremMa XMMHUYECKHX 3JIEMEHTOB
J.1. Menneneesa. Ileproasl n rpynnel. @U3HYECKUI CMBICI MOPSAKOBOTO
HOMEpa, HOMEPOB MEepPUOJia U TPYIIIbI HJIEMEHTa

2.2

Crtpoenune aroMoB. CocTaB aTOMHBIX siiep. M3otomnbl. Dnektponbl. CTpoeHue
ANEKTPOHHBIX 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKHX DIIEMEHTOB
[Tepuonuueckoii cucremsl .. Menneneena
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3aKOHOMEPHOCTH B W3MEHEHUU CBOMCTB XUMHUYECKHX JJIEMEHTOB IEPBBIX
TpEX IIEPUOJIOB, Kanud, KaJbLus (paguyca aTOMOB,
ANEKTPOOTPHUIIATETLHOCTH, METAINTNYECKIX U HEMETAJUIMYECKUX CBOMCTB) U
nux COGI[HHCHI/IP'I B COOTBCTCTBHUH C IIOJIOKECHUEM JJICMCHTOB B
[TeproyuecKoil CUCTEME U CTPOCHUEM HX aTOMOB

CrpoeHue BeniecTna

3.1

Xumudeckasi cBsi3b. KoBasieHTHast (TojiipHass W HEMOJSpHasi) CBS3b.
DNEeKTPOOTPULIATETbHOCTh ~ XUMUYECKUX  3JIEMEHTOB. VOHHas  CBS3b.
Meramnueckas CBI3b

3.2

Tunel KpUCTAIUIMYECKUX pPEHIETOK (aTOMHas, WOHHAs, METAJTHYEeCcKas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMYECKON PEIIETKU U BUA
XUMHUYECKOH CBSI3U

Baxuelimme npencTaBuTeNM HEOPraHMYECKUX BewlecTB. Hemeramnsl u ux
coenuHeHusa. MeTaibl 1 UX COEIUHEHU

4.1

Knaccudukanuss 1 HOMEHKIIATypa HEOPTraHHYECKUX COCIWHEHHI: OKCHIOB
(coneobpazyromue: OCHOBHBIE, KHCIJIOTHBIE, amM(pOoTepHBIC) u
Hecosieo0pa3yrolme; OCHOBaHWH (IIENOYM M HEPACTBOPUMBIC OCHOBAHUSA);
KHUCJIOT (KHUCJIOpOJCOAEpKalue ¢ OECKHUCIOPOJIHbIE, OJHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJIeH (CpETHUX M KUCIIBIX)

4.2

Ousnyeckue M XUMHUYECKHE CBOWCTBAa MPOCTHIX BEIIECTB-HEMETAIIIOB:
BOJIOPOJIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepona, KpeMHHS




4.3

OU3NYECKUE U XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB-METAJUIOB: JIUTHS,
HaTpusi,  Kajuus, MarHuss M KaJblus, AITIOMUHUS, xKenesa.
DNEeKTPOXUMHUYECKUH Psi/i HANPSHKEHU METAJLIOB

4.4

Ou3NYeCKUEe W XMMHYECKHE CBOMCTBAa  BOJOPOJHBIX  COEOUHEHHI
HEMETAJUIOB: XJIOPOBOAOPOJa, CEPOBOAOPOJA, aMMHAKA

4.5

duznyeckrue U XUMUYECKHE CBOMCTBA OKCHI0B HemeTaiios: cepsl (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yraepoma(ll, IV), xpemuus(IV).
[TonydyeHue OKCHI0B HEMETAJIIIOB

4.6

Xumnueckue cBoictBa okcuoB: MetaiuioB IA-IIIA rpynm, uunka, meau(Il) u
xenesa(ll, III). ITosryyeHne OKCUI0B METAILJIOB

4.7

XUMUYECKHE CBONCTBA OCHOBaHMH M aM(OTEpHBIX TUAPOKCUIOB (Ha
IpUMepe TUIPOKCUIOB aJIlOMMHHUS, *Kele3a, HuHKa). [lomyuenne ocHoBaHMi
1 aM(bOTEPHBIX TUAPOKCUIIOB

4.8

Ob6mmue XUMHYECKHE CBOIiCTBa KHCIIOT: XJIOPOBOJIOPOAHOM,
CEPOBOJIOPOJHOM, CEPHUCTON, CEPHOM, a30THOU, (HOCHOPHON, KPEMHHUEBOM,
yrojpHOH. OcoOble XMMHUYECKHE CBOMCTBA KOHIICHTPHPOBAHHON CEPHOH H
a30THOM KUCIOT. [loyyenne kuciaor

4.9

OO0mre XUMHUYECKHE CBOMCTBA cpenHuX coeid. [lomyuenue coneit

4.10

[Tonydenne, cobupaHue, pacrio3HaBaHHE BOIOPOJA, KUCIOPOJa, aMMHaKa,
YTJIEKHUCIIOTO Ta3a B JJab0paTopHu

4.11

[Tonyyenue amMmuaka, CEpHOM W a30THOW KHCJIOT B MPOMBIIUIEHHOCTH.
O6mue cnocoObl MOTYYEHHS] METAIIOB

4.12

I'eneTnueckas cBs3b MCXKAY KJIaCCaMH HCOPIraHUYCCKUX COCJIMHEHU I

XuMudeckue pE€aKiun

5.1

Krnaccudukanus XuMUUecKUX peakiiil Mo pa3IMyHbIM MPU3HAKAM: 110 YHCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMU BEIIECTB, IO TEIUIOBOMY 3(PQeKTy, 1o
M3MEHEHUIO CTEIICHEN OKUCIICHHUS] XUMUUYECKUX 3JIEMEHTOB
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TennoBol 3h(dEKT XUMHUUYECKOW pPEaKluu, TEPMOXUMUUYECKHE ypaBHEHUSI.
DK30- ¥ 9HJIOTEPMHUUECKHUE peakuu. TepMOXUMUYECKUE YPaBHEHUS
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OKHCANTENTBHOBOCCTAHOBUTEIIBHBIE peaxkuuu. Oxucnurenu "
BoccTaHoBUTENH. [Ipoliecchl OKHCIEHUSI M BOCCTAHOBJICHUSA. DJIEKTPOHHBIN
0aJaHC OKHCIUTEIbHOBOCCTAHOBUTEIILHON PEAKIIUU
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Teopus  snexTpoauThyeckod  auccounanu.  KaTHOHBI,  aHUOHBI.
DNEKTPOIUTHI M HEAICKTPOIHUTHI. CHIIBHBIC U c1a0ble 3JeKTPOIuThl. CTeTICHb
JUCCOLIAIIIT

5.5

Peakuuu nonHoro oOMeHa. Y clioBuUsl MPOTEKaHUSI peaKIMii HOHHOTO 0OMeHa,
MOJIHBIE U COKPAIEHHBIE HOHHBIE YPABHEHUS PEAKLIUM

XuMHs ¥ OKpY’KaroLas cpeja

6.1

BemectBa u Marepuasisl B OBCEIHEBHOM JKM3HHM 4YesnoBeka. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XMMHYECKUX PEAKIMH B JTaOOpaTOpUH W OBITY.
IlepBas moMoIllh TPYU XUMUYECKUX 0KOTaX M OTPABJICHUSIX

6.2

XUMHUYECKOE 3arps3HEHUE OKpY)KawoIler cpeapl (KUCIOTHBIE —TOXKIH,
3arpsi3HEHUE TMOYBHI, BO3yXa M BOJAOEMOB), CIIOCOOBI €0 MPEI0TBPAICHUS
[IpenenbHas nomyctumasi koHueHtpanusi BewectB (ITAK). Ponp xumuum B
peIIeHUN DKOJIOTHYECKUX TpobsieM. YcuiieHHe MapHUKoBoro 3ddekra,
paspylIEeHHE 030HOBOT'O CJIOs




[Tpumenenue cepsl, a3ota, hocdopa, yriepoaa, KpEMHHUS U UX COCTUHEHUN B
OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH M CEJIbCKOM Xo3sicTBe. [IpumeHeHue

6.3 METAJUIOB ¥ CIUIaBOB (CTallb, YyTyH, TIOPAJIOMHHHUNA, OpoH3a) B OBITY U
MPOMBIIIJICHHOCTH UX coeauHeHui. [loHsATHE O KOpPpO3UM METaIOB,
OCHOBHBIE CITOCOOBI 3aITUTHI UX OT KOPPO3HUU

6.4 [TpupoaHble MCTOYHUKH YTIEBOAOPOAOB (Yroilb, MPUPOIHBIA Ta3, HEDTH),
MIPOJIYKTHI MX nepepaboTku (O€H3MH), UX POJIb B OBITY M MPOMBIIIJIEHHOCTH
[lepBoHAYaIbHBIC TIOHATHS 00 OPTaHMYECKHMX BEIECTBAX KAK O COCIMHEHHSX

6.5 yriepoaa (MeTaH, 3TaH, STWJIEH, aleTWIEH, ITaHOJ], TJMIEPUH, YKCyCHas
kuciota). [loHsTHe O OMOJOTMYECKH BAaKHBIX BEIECTBAX: JKUPAxX, OenKax,
YTJIEBOJIaX — M UX POJIH B JKU3HU YeTIOBEKa

7 Pacuérsr:

7.1 o popmysamM XUMHUYECKUX COeIMHEHUN

7.2 Macchl (MaccoBOM) JI0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XMMUYECKUM YPAaBHEHUSAM




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumusi: 8- kiacc: 6a30Bbli YPOBEHb: YUEOHUK; 5-€ U3aHuE,
nepepadboranHoe ['abpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.
AximonepHoe obmiectBo «M3narensctBo «lIpocBemenue

» Xumus: 9-i kinacc: 6a30BbIi yPOBEHB: YUCOHUK; 5-€ U3AaHUE,
nepepadotanHoe ["abpuensiu O.C., OctpoymoB W.I'., Cnagkos C.A.
AxmmmonepHoe obmiectBo «M3aarenberBo «IIpocBemenner

METOANUYECKHUE MATEPUAJIBI UISA YUUTEJA
MeTtoanueckre peKOMEHIaluy 10 XUMHH K yueOHukam aBTopoB O. C.
I"abpuensna, 1. I'. Octpoymona, C. A. CnankoBa nis 8—9 kiaccos
001eo0pa3oBaTeNbHbIX OPraHu3alui.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
MHTEPHET

1. http://www.edu.ru — denepanbHbie 00pa30BaTEIbHBIC PECYPCHI IS
oOmrero oopazoBanmus/

2. https://educont.ru/ - Karanor miudpoBoro oo6pa3oBareibHOr0 KOHTEHTA
3. http://school-collection.edu.ru/ - Enunas kosekuus uu@poBbIX
00pa30BaTEIbHBIX PECYPCOB.

4. http://www.hemi.nsu.ru/ - OCHOBBI XUMHUHU. DJIEKTPOHHBIN YUCOHUK.

5. http://hemi.wallst.ru/— O06pa3zoBaTeNbHBINA CAUT JJIS MKOJILHUKOB 110
XUMHAH

6. https://vos.olimpiada.ru/ - Bcepoccuiickast omummnuaza mKoJI5HUKOB.
8. https://chem8-vpr.sdamgia.ru/ - Peury BIIP.

9. https://oge.sdamgia.ru/ - Pemry OI'D.
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