MMHUCTEPCTBO MPOCBEILEHUS POCCUNCKON ®EJAEPALIUU

MoanucaHo undpoBsoii
noanucbio: MUNTNEB

MUJTNEB
MBPAT /M WBPATM XAMMZOBUY
XAMUOOBUY faoos ro360

PACCMOTPEHO

[ Vkaxute 10JKHOCTS |

COT'JIACOBAHO

[ VKaxxuTe JOJKHOCTS |

YTBEPXIEHO

[ VKaxxuTe JOJIKHOCT |

[ykaxute ®UO]
[Homep npukasza] ot
«[umcao]» [mecsu][roa] r.

[ykaxute ®UO]
[Homep npukasza] ot
«[uucno]» [mecsu][roa] r.

[ykaxxute ®UO]
[Homep npukasa] ot
«[uucmo]» [mecsu][roa] r.

PABOYASA ITPOTPAMMA

(ID 6776961)

yueOHoro npeamera «XumMusi. bazoBblii ypoBeHb»

1u1st oOyyaromuxcs 8 — 9 kinaccon




IMNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma MO XUMHUM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHMUM K pe3yjbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTenbHOI TPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHuUsl, MPECTABIECHHBIX
B ®I'OC OO0, a Ttakxe Ha oOcHOBe deaepanbHOl paboyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIUH MPETNOJaBaHusl Y4eOHOTO MpeaMeTa « XuMHUsH
B 00pa3oBarenbHbIX opranuzanusx Poccuiickoit denepanum.

[Iporpamma mo xumuu Aa€T MPEACTABICHUE O MENsIX, OOIlel CcTpaTeruu
oOy4yeHHsi, BOCHHUTAHUS U PAa3BUTHUS OOYYAIOIMIMUXCA CPEACTBAMHU y4eOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTeNIbHOE MIPEeAMETHOE coJiepKaHue,
npeaycMaTpuBaeT paclpeielieHne ero Io KiaccaM M CTPYKTYpUpPOBaHHE IO
pazienaM M TeMaM TMPOrpaMMbl MO XUMHUHU, ONPENENACT KOJUYECTBEHHBIE H
KaueCTBEHHBIE XapaKTepUCTUKHU CoZIepKaHUs, PEKOMEHAYEMYIO
MOCJIEI0OBATENbHOCTh  U3YYEHHUS XHUMHU C YYETOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOro Impoiiecca, BO3PACTHBIX
0COOCHHOCTEM  OOydYarolmuxcs, ONpeAessieT BO3MOXHOCTH —MpeaMera s
peanm3anuu TpeOOBaHUIM K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEebHOU
IpOrpaMMbl HA YPOBHE OCHOBHOT'O OOIEro 0Opa3oBaHMs, a Takke TPeOOBaHMA K
pe3yibTaTaM 00y4YeHUs XUMUU Ha YPOBHE LieJieH U3yUYeHUs MpeMeTa U OCHOBHBIX
BUJIOB Yy4E€OHO-IIO3HABATEIbHOM JEATEbHOCTU OOYYalolerocs I0 OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUS.

3HaHWE XWMHH CIYXUT OCHOBOW [isi (OPMHPOBAHUS MHPOBO33PCHUS
oOydarorierocsi, ero MnpejcTaBiIeHUN O MaTepUaTLHOM E€IUHCTBE MHUPA, BAXKHYIO
poJib UrparoT (opMUpPYyEMbIE€ XUMHEH NPEICTABICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPruu M 00 SBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTIX PEIICHUS TJI00ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUSI UEJIOBEUECTBA — CBHIPbEBOM, SHEPrEeTUUYECKOM,
MUTICBON M SKOJIOTUYECKON O€30MacCHOCTH, MTPOOJIEM 3IPaBOOXPAHCHHUS.

N3yuyenne xumunu:

CIOCOOCTBYET  peaiu3aldd  BO3MOXKHOCTEM  JJii  CaMOpa3BUTUA U
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 00111Iel U (YHKIIMOHATBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (POpMUpOBAHWE MBINUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HABBIKOB HMX CAMOCTOSITEIBHOW  y4eOHOW  JEsTeNbHOCTH,
OKCIIEPUMEHTANIBHBIX W HCCIEOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM )XKU3HH, TaK U B MPOHECCUOHAIBHOU ESITEIHHOCTH;

3HAKOMUT CO CHEHU(PUKON HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsIIa HA €JMHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOW TPaMOTHOCTH 00yJarOIINXcs;



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 MpeaMeTa COCTOMT B (POPMHUPOBAHUU CUCTEMBI XUMHYECKHX
3HAHUN — Ba)KHEUIINX (PaKTOB, IMOHATHH, 3aKOHOB M TCOPETUUSCKHUX IOJIOKCHHM,
JOCTYIIHBIX 00OOIIEHH MHMPOBO33PEHUECKOr0 XapakTepa, s3blKa HAYKH, B
NpUOOIIEHNH K HAyYHBIM METOJaM T[IO3HAHUS TIPU M3YYEHUU BEIIECTB U
XUMUYECKUX peakinii, B GOPMUPOBAHUU U PA3BUTUU MO3HABATEIbHBIX YMEHUU U



UX TPUMEHEHUU B Yy4eOHO-IIO3HABATENbHOM U y4eOHO-HUCCIIEeI0BaTENbCKON
NeSITEbHOCTH, OCBOCHMM NpaBWJI 0O€30MacHOTO OOpallleHHsi C BEIIeCTBAMH B
IOBCEIHEBHOM KU3HMU.

[Ipy M3yyeHun XUMUU Ha YPOBHE OCHOBHOT'O OOLIEro 0Opa3oBaHUSl BaKHOE
3HaYeHHUe NMPUoOpeNn TaKue 1ed, KakK:

— (dopMupoBaHHE WMHTEIUIEKTYaJIbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIIPHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIUMCS YCIOBUAM KU3HU;

—  HalpaBJICHHOCTh OOy4YeHHMS Ha CHCTEMaTHYeCcKoe MpuoOIIeHHe
oOydaromuxcsi K CaMOCTOATEIbHOW I103HABATEIbHOU JIEATENbHOCTH, HayYHBIM
METO/IaM TO3HaHUs, (GOPMUPYIOUIUM MOTHBALMIO M PA3BUTHUE CIOCOOHOCTEH K
XUMUU;

— o0ecreueHne yCIoBUid, CITOCOOCTBYIONMUX MTPUOOPETEHUIO O0YYaIOIIUMUCS
OMbITa Pa3HOOOPa3HOW MAESITETbHOCTH, MO3HAHHWA U CAMOIMO3HAHMS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI1), UMEIOLUX YHUBEPCAJIbHOE 3HAuY€HUEe IS
Pa3IUYHBIX BUJIOB ACSITEIbHOCTH;

— (opmupoBanre oOwmEeld (QyHKIIMOHATBHOH W  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHHMHA OOBSICHATH W OLEHUBATH SIBICHUSA
OKpY’KaloIIeT0 MHpa, WUCIOJIb3YsS 3HAHMUS U OMbIT, MOJTYYEHHbIE MPU U3YYECHUU
XUMUHU, TPUMEHSITh HMX TMPU pEIIeHUH MpoOjeM B TMOBCEIHEBHOW KU3HU U
TPYJOBOH JESITEITHLHOCTH;

— ¢QopmupoBanue y o0O0yyarommxcs TyYMaHUCTHYECKHX OTHOIICHUH,
NOHUMAaHUS LEHHOCTH XUMHYECKHX 3HAHUU Ui BBIPAOOTKH HKOJIOTMYECKU
1eJIECO00PAa3HOr0 TOBENEHUs B OBITY M TPYIAOBOM JEATENbHOCTH B LEIIX
COXpaHEHUs CBOETO 3/I0POBbS M OKPYKAIOLIEH TPUPOIHON CPEbL;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO H
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUisS M HAIpPaBIEHHOCTU AATbHEHIIEro
00yueHus.

OO0miee 4YuCIO 4YacoB, OTBEAEHHBIX IS H3YYEHUS XUMUU Ha YPOBHE
OCHOBHOTO 00111er0 00pa3zoBaHus, coctapisieT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJIeN0), B 9 kiacce — 68 4yacoB (2 4aca B HEJIEIIO).

COJAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYabHbIEe XUMUYECKHE MIOHATHS

[IpenmeT xumun. Posib XMMHUM B )KM3HU 4YEJIOBEKA. XUMHS B CUCTEME HAYK.
Tena u BemecTBa. PU3MUYECKHUE CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSHUE



BemlecTB. [loHsiTHE 0 MeTogax MO3HAaHUS B XUMHUU. UMCThIE BEUIECTBA U CMECH.
CniocoObl pa3ziesieHust cMecei.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHUE dJeMEHTbhl. CHMBOJIBI XUMHUYECKUX
sneMeHTOB. [IpocThie U CloXKHbBIE BellleCTBA. ATOMHO-MOJIEKYISIPHOE YUEHHUE.

Xumuueckas ¢opmyna. BajleHTHOCTP aTOMOB XHUMHUYECKHUX JIJIEMEHTOB.
3aKkOH TMOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOCHTENbHAsE aTOMHAas Macca.
OtHOocuTenbHasE MOJIEKYJIsipHasi Macca. MaccoBasi JoJIsl XUMHYECKOTO 3JIEMEHTA B
COEJIMHECHUM.

KomnuectBo Bemectsa. Moib. MossipHast macca. B3aumMocCBsA3b KOJIMYECTBA,
MacChl M 4YHCJIA CTPYKTYpPHBIX €IUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUM.

PU3UYECKUE U XUMUYECKUE SBJIECHUS. XUMHUYECKas PEAKUUS U €€ TIPU3HAKH.
3aKoH COXpaHEHUsI MacChl BEIIECTB. XHUMHUECKUe ypaBHeHMs. Knaccudukarus
XUMUYECKUX PEAKUIUN (COCTMHEHMS, Pa3JI0KEHUS, 3aMEIICHUsI, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYA0H, MpaBuiiaMu paboThl B J1abopaTopuu U
npuéMaMu oOpallleHus ¢ JIabOpaTOPHBIM OOOPYIOBAHUEM, U3YYCHUE U OMHCAHUE
dbu3nYeCKMX CBOWCTB 0O0pa3IlOB HEOPTAaHMUYECKHX BEIICCTB, HAOIIOJCHUE
busnueckux (MJIaBJICHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUIICHHE W KOHJCHCAIMS BOJbI) U XMMHYECKUX (FOpPEHHUE CBEUYH, MPOKATHBAHUE
MEJTHOM TPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTOMN) sIBJICHUM, HAOII0/ICHUE U
OMHUCaHUE MPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (paslioxkeHUue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHE TUIPOKCHUJIA
menu (II) mpu HarpeBanuu, B3auMoJeNUCTBHUE kele3a ¢ pacTBopoM conu meau (II),
U3y4YeHUE CIOCOOOB pPa3felIeHHs] CMECEH: ¢ MOMOIIBI0 MAarHuTa, (UIbTPOBAHUE,
BBITIApMBAaHUE, JUCTUIUIAIMA, XpoMaTorpadus, mpoBeJeHHEe OYUCTKH MOBAPEHHON
coiiv, HaOJIOJICHWE W  OMNHCaHWE  PE3yJbTaTOB  MPOBEACHUS  OMbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUSI MACChl, CO3JaHUE MOJIENed MOJIEKYJI
(I1apoCTEePKHEBBIX).

Baxueimme npeacTaBuTe M HEOPraHUYeCKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3znyxa. Kucmopoa — 3jieMeHT u mpocToe
BemecTBO. HaxoknmeHuwe kucimopoma B Tpupoie, (GU3MUYECKHE W XUMUYCCKUE
cBoiictBa (peakmuu ropeHusi). Oxcuapl. [Ipumenennme kucimopoma. CrocoObl
MOJIYYeHHsS] KUCTopoAa B J1abOpaTOpuud W TPOMBIIUIEHHOCTH. Kpyrosopor
KHcJIopoaa B mpupojie. O30H — ajuioTpornHas MoAu(puKaius KUCIopoa.

TenmoBoit 3h(PEeKT XUMUUECKON peakluh, TEPMOXUMUUYECKUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojib U MeETaH. 3arps3HEHue
BO3/lyXa, yCWJICHHE MapHUKOBOT0 d(hdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — asnemeHT M mpoctroe BemiectBo. HaxoxkaeHuwe Bogopona B
npuposie, ¢GU3MYECKME M XUMHUYECKHWE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonyyeHus. Kucnorsl u conm.



MosipabIii 00bEM ra3oB. Pacu€Thl Mo XUMHYECKUM YPAaBHCHUSIM.

duznueckue CBOMCTBA BOIbl. Boma kak pactBoputelib. PacTBOphI.
HacpiieHHble ¥ HEHACBIIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B pacTBOpPE. XUMUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Posib pacTBOpOB B mpupoje U B KHU3HH 4enoBeka. KpyroBopot BoAbl B IpUpoOAE.
3arps3HeHne NpUPOAHBIX BOJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudpuxanus Heopranmdeckux coeauHeHuid. Oxcunbl. Knaccudukamms
OKCHUJIOB:  cojieoOpa3yroiue  (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEepHbIE) U
HeconeoOpaszyromue. Homenknatypa okcugoB. Pu3nyeckMe U XUMHUYECKHUE
cBoMcTBa OKCHAOB. [losrydeHrne OKCUI0B.

OcHoBanusa. Knaccudukanuss ocHOBaHUM: IIETOYM M HEPACTBOPUMBIE
ocHoBaHusA. HomeHnknarypa ocHoBaHuil. dusznueckue U XUMHUYECKUE CBOWMCTBA
ocHoBaHuU. [losryueHrne oCHOBaHUM.

Kucnoter. Knaccudukanus kucnor. Homenknarypa kucinor. @usndeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[Tony4denue KUCIOT.

Comu. Homenknatypa coneil. @U3NUYECKUE U XMUMHUYECKUE CBOMCTBA COJICH.
[Tonyuenue coien.

['eneTnueckas cBsA3bp MEXKAY KIACCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4€CTBEHHOE ONPEJICTICHUE COJICPKaHUs KUCIOpoAa B BO3AYyX€, MOJyUYEHHUE,
coObupaHue, paclio3HaBaHUE U U3YyYEHUE CBOMCTB KHUCIOPOJa, HaOIIOJACHUE
B3aHUMOJICMCTBUSL BEIIECTB C KHCIOPOAOM H YCIOBUS BO3HUKHOBCHUS W
IpeKpalieHus TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpasllaMH OKCHIOB U
OMHCaHUE HX CBOMCTB, MOJyuYeHHUE, COOMpaHUE, pACIIO3HABAHUE M H3YUYEHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojieicTBue Bojoposa ¢ okcuaoM meau (II)
(BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEpUATIOB), HAOIIOJEHHE OOpa3I0B BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEH pACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C OINPEACIEHHOM
MacCOBOW J0JIel pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METalaMu
(HaTpyieM ©  KaJbllMeM) (BO3MOXHO HCIIOJb30BaHHWE BHUJIEOMATEpPUAIIOB),
uccieoBaHue OOpa3llOB HEOPraHMYECKUX BELIECTB PA3IUYHBIX  KJIACCOB,
HAOJIIO/ICHNE M3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KHUCIOT W IEJIOYEH,
u3ydeHue B3aumojeiicTBus oxcuma menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KUCJIOT C METaJlaMHM, pPEakiuid HeUTpaiu3aluy, MOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJHOTO METAJUIa APYTHUM M3 PACTBOPA COJIM, PEUICHUE
SKCIIEPUMEHTANIBHBIX 33Ja4 1o Teme «BaxHeimme kiraccbl HEOPraHUYECKUX
COCIMHECHUI.

HHepuoauueckuin 3axkoH u Ilepuoauueckass cucreMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XUMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIC PeaKIUU



[lepBple MONBITKM KiIacCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. [loHsTHEe O
IpyNmax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE U IIETOYHO3EMEJIbHbIE METaJlIbl,
raJIoreHbl, MHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUJPOKCUBI.

[Tepuonnueckuit 3akoH. [leproandeckas cucteMa XMUMAYECKHUX 3JIEMEHTOB /1.
N.  MenneneeBa.  KopoTkomepuonHas u  JJIMHHOMNEpUoAHass  (HOpMBI
[lIepnoanueckon cucrembl xumuueckux diemeHToB Jl. Y. Menaeneesa. [lepruonasl
u rpynnbl. DU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX sifiep. M3otomnbl. DnekTponbl. CTpoeHue
ANIEKTPOHHBIX ~ 000JIOYEK AaTOMOB TMepBbIX 20 XUMHUYECKHX DJIEMEHTOB
[lepuonnueckoin cucremsl [[. M. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOIO
3JIEMEHTA M0 ero nonoxenuro B [lepuognueckoint cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAIINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIaM U IIEPUOAaM.

3nauenue [lepuoauueckoro 3axkoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
3JIEMEHTOB Ui pa3BUTHs Hayku U npakTtukd. [[. M. MenneneeB — yuy€HbIi U
IPaKIAHUH.

Xumuyeckass cBsA3b. KoBajieHTHast (TMOJISIpHAsE W HEMNOJISIPHAsl) CBS3b.
DIIEKTPOOTPULIATENLHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenp  okuciieHusi.  OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Ipouecchl OKHCIIEHNS] M BOCCTAHOBIICHHS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuit IKCnepumenm:

U3ydyeHrne oOpa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
IUAPOKCHIA LMHKA C PacTBOPaMHU KHUCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUIKOCTPUPYIOIIMX ~ MPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUU
(ropeHue, peakliuy pa3ioKeHHsI, COSTUHEHU).

Mesxcnpeomemmunie ceasu

Peanu3zanust MeXNpeAMETHBIX CBS3€M MpHU KM3YyYEHUM XHMHUU B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTECTBEHHO-HAYYHBIX
NOHATHUN, TAK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU JUISl OTAEJIBHBIX MTPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IMKJIA.

OO01ue ecTecTBEHHO-HAyUHbIe MOHATHSA: HAayYHBIA (akT, TUIOTE3a, TEOPHUs,
3aKOH, aHaJu3, CHUHTE3, KiIaccuukanusa, TMepUuOJAUYHOCTh, HaOII0ICHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
U30TOIIbI, PAAMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUM 3apsll, BEIIECTBO, TEINO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3NYECKUE BEINYUHBI, €IUHULIBI
U3MEPEHUS, KOCMOC, ITaHETHI, 3BE311bI, COoHIIE.

buonorus: dorocunres, apixanue, ouocdepa.



l'eorpadusi: armocdepa, rumpochepa, MHUHEpATbl, TOPHBIE TOPOJIBI,
MIOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KJIIACC

BemecTBO U XMMHUYECKAsI peaKUUs

[Tepuonnueckuit 3akoH. [leproandeckas cucteMa XMUMAYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, KaMs, KaJdbliUsl MU UX
COCIMHEHU B COOTBETCTBMU C TIOJIOKEHUEM 3JIEMEHTOB B I[lepuonnueckoit
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BeliecTBa: BHAbl XUMUYECKOW CBSI3U. THUIBI KPUCTAINTMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOM PEMIETKH U
BHJla XMMHYECKOM CBS3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSUIMXCA K Pa3IMYHbIM KJIACCAM HEOPraHUYECKHUX
COCIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHNYECKUX BEILECTB.

Knaccudukanus XuMuueckux peakivii Mo pa3InyHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOUIMX B pPEAKIMH BEIIECTB, MO TEIIOBOMY 3(]dekTy, mo
WU3MEHEHUIO CTENEHEW OKMUCIICHUSI XUMUYECKHX JIEMEHTOB, IO 0OpaTUMOCTH, MO
YYacTHUIO KaTaau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUUYECKUE
YpaBHEHHSI.

[Tonarue o ckopoctu xuMuueckoil peakiuu. [loHsiTue 00 00paTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonarue o karanmse. [lostue 0 xumuueckom paBHoBecun. DakTopsl,
BIIMSIIOIIME HA CKOPOCTh XUMHUYECKOW pPEAKIUMU M IIOJ0KEHUE XUMHUUYECKOIO

pPaBHOBECHSI.
OKHCIIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peakuuu. CocraBnenue YPaBHEHUI

OKHUCJIUTEIbHO-BOCCTAHOBUTEJILHBIX ~ PEAKIMA C  HCHOJB30BAHMEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 2JIEKTPOIUTUUECKON AUCCOLUAIMN. DJIECKTPOJIUTHI U HEIJICKTPOIUTHI.
KaTnonbl, annoHbl. MeXxaHU3M AUCCOLMALMM BEIIECTB C PA3JIMYHBIMU BUAAMHU
XuMU4eckoi cBs3u. CteneHs aucconuanun. CHIbHBIC U CIa0bIe SJIEKTPOJIUTHI.

Peakiuu nonHoTrO 0OMeHa. Y CIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
MOJHBIE W COKpalIEHHbIE HOHHBIC YypaBHEHMs peakiuil. CBoilcTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE MPEACTABICHUNA 00 DICKTPOJUTHYECKON
nucconuannu. KauecTBeHHbIE peaku Ha MOHBL. [IOHSITHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJICJISIMU KPUCTAUUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BCILIECTB — META/VIOB W HeMeTa/uioB (Tpadura W aaMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpusl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW peakIuu
OT BO3JCUCTBUSL PaA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE DIICKTPONPOBOTHOCTH



pacTBOpOB BEUIECTB, Mpolecca AUCCOIMALMA KHUCIOT, WIEJOYeld M  COJIeH
(BO3MOXXKHO  HCIOJB30BAHME BUJEO MaTEpPHANIOB), IMPOBEJACHHE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUs  peakluil HMOHHOro  OoOMeHa
(oOpazoBaHue oOcajka, BbIJCICHHE Ta3a, O0O0pa30BaHHE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUid
(ropeHue, peakiuu pasiioKEeHHs, COCUHEHHs), PACIIO3HABAHUE HEOPTaHUYECKUX
BCIIECTB C TIOMOIIBIO KAUYEeCTBEHHBIX pEaKIUMid Ha HWOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 33]1a4.

HeMeTaJnibl U MX COeIMHEHUS

OO6mrast xapakTepucTuka rajnoreHoB. (OCOOCHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHre u (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHMUYECKHE CBOWCTBA Ha MpPUMEpE  XJopa
(B3aMMOJICIICTBUE C MeTaJUlaMH, HEMeTajulaMH, IIeJo4yaMu). XJIOPOBOJOPO/I.
ConsiHast KHCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHUE, mpuMeHeHue. JleiicTBue
XJIOpa U XJOpPOBOJOPOJAa Ha OPraHU3M YelOBeKa. BakHeilme XJIOpUAbl U HUX
Hax0XJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmnbel. OCoOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusa. CtpoeHue U (U3MYECKHE CBOICTBA
MIPOCTHIX BEMIECTB — KUCIOPOAa U Cephbl. AJUIOTPOITHBIE MOAU(DUKAIIMN KUCIOPOa
U ceppl. Xumudeckue cBoicTBa cepbl. CepoBomOpO, CTpoeHHe, GU3HUECKUE U
XuMHU4Yeckue cBorcTBa. OKCHUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kwuciora, (Qusnueckue M XUMHYECKHE CBOMCTBa (0o0mIuMe Kak
NPEICTaBUTEN Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE PEaKIlny,
JeXalue B OCHOBE IMPOMBIIUICHHOTO CHOcO0a MOMyYeHUS CEPHOM KHCIIOTHI.
[Ipumenenue ceproil KUcIOThl. COMM CEpHOM KUCIIOThI, KAUECTBEHHAs pEeaKlMs Ha
cynbdar-uoH. HaxoxxneHue cepbl U €€ COCIMHEHUH B MpUPOAC. XUMHYECKOE
3arpsi3HEHUE OKPYXKAIOIIeH Cpellbl COCAMHEHUSMH Cepbl (KHUCIOTHBIE O],
3arpsi3HCHHE BO3AyXa M BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHUS.

OO6mrast xapaktepucTuka 37eMeHTOB VA-rpymmbl. OCOOEHHOCTU CTPOCHUS
aTOMOB, XapAKTEPHBIE CTENEHU OKHCIEHUS. A30T, paCIpOCTPAaHEHUE B MPHUPOJE,
dbu3nYecKkre U XUMUYecKre cBorcTBa. KpyroBopoT a3ora B mpupojie. AMMUAK, €ro
bu3rUecKre 1 XUMUYECKHAE CBOMCTBA, TOJydeHne U puMeHeHue. Coau aMMOHUS,
uX pU3NUECKre U XMMUYECKHE CBOWCTBA, MpUMeHeHHe. KadecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ TOoJydeHHe, (U3UUYECKUEe M XUMHUYECKHE
cBOMcTBa (0OIIME KaKk MPEACTaBUTENs Kjacca KHUCIOT W crnenuduueckue).
Hcnonb3oBaHue HUTPATOB W COJIEGM aMMOHHMSI B KaueCTBE MHUHEPaIbHBIX
yaoOpeHuil. XMMHUECKOE 3arps3HEHUE OKPY Kalollel cpe/ibl COTMHEHUSIMHA a30Ta
(KUCIIOTHBIE MOXKAHM, 3arpsi3HEHHE BO3AyXa, IMOYBBI U BOJoEMOB). Docdop,
ajuoTponHeie Momudukanuu Qocdopa, puzmyeckue M XMMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kuciaota, PU3NIECKUE U XUMUIECKUE CBOMCTBA,
nosiyuenue. Mcnoas3oBanne GpocdaToB B KaUECTBE MUHEPAIBHBIX YIOOPEHUN.



Ob6mras xapaktepuctuka 31aemMeHTOB [VA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpPHbIE  CTENEHHU  OKHCICHHUS.  YTIIEpoJd,  aJUIOTPOIIHbIE
MoAau(pUKalUM, paCIpPOCTpaHEHUE B TpUpoJe, (uU3NUecKue u XUMHUUYECKHUE
cBorictBa. Ancopouusi. Kpyrosopot yraepona B npuposae. OKcuabl yriaepoja, ux
buznueckue W XWUMHUYECKHE CBOICTBA, JEHCTBUE HAa IKUBBIE OpPTaHU3MBI,
MOJIyYeHHE U TMPUMEHEHHEe. DKOJOTUYECKHE MPOOJIEeMBbl, CBSI3aHHBIE C OKCHIOM
yriaepoaa (IV), rumore3a riao0albHOrO TMOTEIJICHUS KIWMaTa, NapHUKOBBIN
addekt. YronapHas KUCI0Ta U €€ COolM, X (PU3NYECKUe U XMMUYECKHE CBOMCTBA,
MoJlydeHre W TnpuMeHeHwe. KadecTBeHHas peaknusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanrne kapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIUIEHHOCTH W CEIHCKOM
XO35MCTBE.

[lepBoHauanbHBIC MOHITUS 00 OPTraHUYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, TaHOJI, TJINLEPUH, YKCYyCHAs! KUCIIOTA).
[IpupogHbie HWCTOYHUKH YTIIEBOJOPOJOB (Yroiib, MTPHUPOAHBIA Ta3, HEPTH),
NPOJAYKTHI WX TmepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTHe 0 OMONOTMYECKH BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKaxX, YrJIeBoJlax — U UX
poJii B JKM3HM 4eJoBeKa. MarepuasibHO€ €IMHCTBO OpPraHUYECKUX W
HEOPTraHUYECKUX COCTUHCHHUI.

Kpemunii, ero ¢usndeckue W XUMHUYECKHE CBOWCTBA, TMOJy4YeHUE U
npumeHenue. CoenuHEeHHs KpeMmMHHUsT B mpupoje. OOmme mnpeacTaBieHus 00
okcune kpemHus (IV) u kpemuueBoil kuciore. CWIMKaThl, UX HCIOJIb30BAaHUE B
ObITY, B MPOMBIIIJIEHHOCTU. BaxkHeline CTpouTeIbHbIE MaTepHalibl: KEPaMHUKa,
CTEKJIO, TIEMEHT, OeTOH, *kene300eToH. [IpobreMbl 6e30macHOTO0 WCIMOJIB30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuit IKCnepumenm:

H3yueHHEe 00pa3I0B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-MOHBI U HAOIIOJCHUE TTPU3HAKOB
UX TIPOTEKAHWsI, OMBITHI, OTpaKaIMKUe (PU3NYESCKHE W XUMHUYECKHE CBOMCTBA
rajoreHOB M HX COEIMHEHUI (BO3MOXXHO HCIIOJIb30BAaHUE BHUAEOMATEPHUAIIOB),
O3HAKOMJIEHHE C o0pa3naMu XJOpPUAOB (TajJOreHUJ0B), O3HAKOMJICHHUE C
obpasnaMu  ceppl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIOJh30BaHUE
BUJICOMATEPHAIOB), HAOMIOICHNE Tpoliecca OOYIIIMBaHUs caxapa IO JAeWCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, HW3Yy4YEHHE XUMHYECKUX CBOMCTB
pa30aBiIEHHOMN CEPHON KUCIIOTHI, MPOBEICHNE KaUeCTBEHHOM peaKIuu Ha cylbdat-
WOH W HaOIIOJIeHHE Mpu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3NYECKUMU
CBOMCTBaMH a30Ta, (ochopa M HX COEAMHEHUH (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOchHOPHBIX yaoOpeHUH, MoTyUdeHue,
coOupanue, pacrno3HaBaHME M UW3YYCHUE CBOWCTB amMMHUaka, IPOBEJICHUE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHMS U (ochar-uoH M U3yuyeHue MPU3HAKOB
UX IIPOTEKaHHUsl, B3aUMOIECTBUE KOHIIEHTPUPOBAHHON a30THOU KUCJIOTHI C MEBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Moesnen



KPUCTAUNIMYECKUX PEmETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
IpoLeccoM  afCcOpOIMU  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHUE, COOMpaHue, pacro3HaBaHUE U U3YUYCHUE
CBOMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX peaklnil Ha kapOoOHAT U
CUJINKAaT-UOHbl W W3yYEHUE MPU3HAKOB UX MPOTEKaHHS, O3HAKOMIIEHUE C
NPOAYKIMEN CHJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a71a4 1o TeMe «BakHele HeMeTauIbl U UX COSTUHEHUS.

MeTasibl 4 MX COCAMHEHM S

OO0mas xapakTepuCcTUKa XMMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU
ux nosioxkeHuss B llepmogmueckor cucreme xumuuyeckux snemeHtoB [, .
MenpneneeBa u ctpoeHusi aromoB. CTpoeHUE MeTauioB. MeTramndeckas CBs3b U
METAUIMYECKAsT  KPUCTAJUIMYECKass  PEmETKa.  DJIEKTPOXUMUYECKUM Pl
HanpspKeHU MeTaioB. OU3nYecKkue U XUMUYECKHUE CBOMCTBA MeTayioB. OOmue
crocoObl moiyudeHus: meTamwioB. [loHSATHE O KOPpPO3UHM METANIOB, OCHOBHBIC
crocoObl 3amuThl X OT Koppo3ud. CrjaBbl (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounsie MeTamibl: noynoxkeHue B llepuogmyeckoil cucremMe XMMHYECKHUX
snemeHTOB . 1. MenaeneeBa, CTpOCHUME MX aTOMOB, HAaXOXKJICHUE B MPUPOJE.
du3nuecKkre U XMMUYECKUE CBOMCTBA (Ha mpuMepe Hatpusi U Kanusi). OKCUIbI U
TUAPOKCUABI HATpuss W Kaius. [IpuMeHeHWe WIeNOYHbIX METAIOB W HX
COCIMHEHUM.

I[lenouyno3eMenbHble METAJUIbl MAarHuii M KalblMH: IIOJIOXKEHHE B
Ilepnonnueckoi cucreme xuMmuueckux 3ieMeHToB [[. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJeHUE B Ipupoae. Pu3nueckne 1 XUMUYECKUE CBOMCTBA MarHus
U Kanplusa. BaxHeiive coeauHEHUS Kaiblus (OKCUJ, THUIPOKCHI, COJIH).
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJroMuHUN: TI0NI0)KeHUE B [leproinueckon cucTeMe XuMHYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOEHHE aToma, HaxOXJCHHE B mnpupoje. dusznueckue u
XUMUYECKHE CBOMCTBA aTtOMHUHMSI. AM(POTEpHBIE CBOMCTBA OKCUAA W THIAPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxenue B [lepuoguueckoit cucreme XMMUYECKUX 3J€MEHTOB /1.
N. MenneneeBa, CTpO€HHME aToMma, HaXOXKICHHE B npupone. PuU3MUECKHE H
XHMHYECKHE CBOMCTBa kene3a. OKCuIbl, THAPOKCHUIbI U cou kene3a (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJIyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHWE ¢ oO0pa3llaMud METAUIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBaMHU, U3YUYEHHE  PE3YJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOJECUCTBHUS OKCHIA
KalbllUd W HATpUs C BOJOM (BO3MOXKHO MCIOJIb30BAHUE BHJIEOMATEPHAIIOB),
HCCJIEJJOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLIECCA TOPEHUS KeEe3a B KUCIOPOAE
(BO3MOXKHO  HCMOJIb30BAHWE  BUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS



KAaUECTBEHHBIX PEaKIMi HAa MOHBI: MarHus, KaJbLMs, aJlOMHHM, LIUHKA, XKee3a
(IT) u xxene3za (I11), meau (1), HabmroAeHNE W OMKMCaHKE MPOIIECCOB OKpAITUBAHUS
IUITAMEHM HWOHAMHM HAaTpHsl, Kadus W KajlblMs (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB T'MIPOKCUAA AIIFOMUHUS
Y TUJIPOKCH/IA IMHKA, PEIEHUE SKCIIEPUMEHTAIIBHBIX 3aa4 110 TeMe «BaxHeine
METAJIJIbl U KX COCTUHEHHUS.

XuMHuA M OKpPYKAKOLIAA cpeaa

Bemecrsa u Marepuansl B IOBCEAHEBHOM JKU3HHU 4eloBeKa. be3omacHoe
UCTIOJIb30BAaHUE BEIIECTB M XMMHUECKUX peakuuil B ObiTy. [lepBas momomp mpu
XUMUYECKUX 0KOTax U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYyXkKalolehd cpenbl (mpeaenbHas AOMyCTUMAas
KOHIIEHTpaius BemiecTB, nainee — [1J1K). Poias xumuu B penieHun SKoJIOrM4eCKUX
npooseMm.

Xumuueckuii IKCnepumenm:

u3ydeHrne o0pa3loB MaTepuanoB (CTEKJIO, CIUIaBbl METAJJIOB, MOJMMEpHBIE
MaTepualbl).

Mescnpeomemmnuie ceazu

Peasmszannst MeXnpeaMETHBIX CBSI3€M NPH HM3yYEHUMM XHMHUU B 9 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 HCIOJIb30BAHHE KaK OOMIMX €CTeCTBEHHO-HAyYHbIX
MOHSATUM, TAK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU JUISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIMKJIA.

OO0mure ecTeCTBEHHO-HAYUYHbIE MOHSATUSA: HAy4YHbId (akT, TMIoTe3a, 3aKOH,
TEOpHsl, aHadu3, CHHTE3, KiIacCupuKalusi, TMepUOJAUYHOCTh, HAOIIOJCHHE,
JKCIIEPUMEHT, MOJCIMPOBAHUE, HW3MEPEHHE, MOJIEb, SBJICHHUE, ITAPHUKOBBIN
3 deKT, TEXHOTIOTUSI, MAaTEPHAITHI.

®duzuka: MarTepusi, aToM, DBJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMNbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, BJIEKTPUUYECKUN 3apsij, MNPOBOJHHKH,
NOJYNPOBOJHUKU, AUDJICKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHUE BEILECTBA, a3, pacTBOP, pACTBOPUMOCTb, KPUCTAIIIINYECKAs
peméTka, CriaBbl, (PU3MUYECKUE BEIUYUHBI, €IUHUIBI U3MEPEHHS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢orocunres, apixanume, Ouocdepa, 3KOcHCTEMa, MUHEPAIbHBIC
yI0OpeHus, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

'eorpadusi: armocdepa, rumpochepa, MHUHEpATbl, TOPHBIE TOPOJBI,
M10JIE3HBIE MCKOIAEMbl€, TOIUTMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA MNPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI



JIM4HOCTHBIE pPE3yJNbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOT'O  OOIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YeHUS XUMHHM B €JUHCTBE Y4eOHOU u
BOCIUTATEJIBHOMN NEATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUICKUMHU
COLUHUOKYJBTYPHBIMA M JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, NPUHATHIMU B
oOmiecTBe MpaBUjIaMHd M HOpPMamH TIOBEJIEHUS U CIHOCOOCTBYIOT IpolieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COITMAITM3AIUN O0YUAIOIITIXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl ~ OTPA)XalOT  TOTOBHOCTh  OOYyYarOIIUXCS
PYKOBOJACTBOBATbCS CHUCTEMOW TMO3UTHUBHBIX I[IEHHOCTHBIX OpUEHTAUMN U
pacIIMpeHne OIbITa ACSTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1)maTpuoTHYEeCKOro BOCIMTAHUA:

LIECHHOCTHOI'0 OTHOILLIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAy4YHOMY HACJIECAWIO0, TOHMMAaHUs 3HAYEHUS] XUMHUYECKOM HAayKH B KU3HU
COBPEMEHHOI0 OOIECTBA, CIOCOOHOCTH BJIAAETh JOCTOBEPHON MH(pOpManuen o
MIEPEJIOBBIX JOCTHKEHUAX M OTKPBITUAX MHUPOBOM M OTE€UYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUS:

MPEJICTABICHUSI O COLMAIBHBIX HOPMax M MNPaBWIAX MEKIUYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4EOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYruX  BHUAAX
NeSITeIbHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HOM COBMECTHOW JEATEIBbHOCTH TpHU
BBITIOJTHEHUN Y4YeOHBIX, TO3HABATEIBHBIX 3aJ]ay, BBIMIOJTHEHUU XUMHYECKHUX
AKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpoliecce ATOW y4eOHOM NEATENbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEJCHHE U IIOCTYIIKM CBOMX TOBApHUILEH C IO3ULUHU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUSI IIOCIEACTBUM ITOCTYIIKOB;

3)IlEeHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHYECKHUE TIPEICTABICHUS O BEIIECTBE M XHUMHYECKOW DPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABISIOLINE
OCHOBY JJI TTOHUMaHHUs CYIIHOCTH HAyYHOW KapTHUHBI MHUpa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTUSA MPUPOJBI, B3aUMOCBA3SX YEJIOBEKa C
MPUPOTHOM CPEIOH, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MMO3HABATEIbHBICE MOTHUBBI, HAITPABIICHHBIE HA MOJIyYCHUE HOBBIX 3HAHUHU IO
XUMUHU, HEOOXOJIUMBIE I OOBSICHEHUS HAONIOAACMBIX MPOILIECCOB U SBIICHUMA,
M03HABATENbHON, MH()DOPMAIMOHHOW M YHUTATEIBCKON KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl € Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOMU
JUTEpPaTypoOr, JOCTYNHBIMH TEXHUYECKUMHU CpEeACTBaMH HUH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHUIO U T[O3HaHHIO, JI0003HATEIbHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K €aMOOOpa30BaHUIO, TMPOEKTHOM M HUCCIEeN0BaTEIhCKOU
NEeSATENbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPAaBICHHOCTH M YPOBHSI OOy4YeHUS B
JIaTbHEHIIIEM;



4)popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOWIEHHUS K CBOEMY
3I0pOBbIO, YCTAHOBKM Ha 3J0pOBbI 00pa3 *U3HHU, OCO3HAHUE MOCIEICTBUNA U
HENPUATUE BPEIHBIX MPUBBIYEK (YHOTPEOICHHS aIKOT 0, HAPKOTUKOB, KypEHUs),
HEOOXOJUMOCTH COONIOJICHUsS] MpaBuia 0O€30IacHOCTH IIpu  OOpalieHuH ¢
XUMUYECKMMHU BEIIECTBAMU B OBITY U peabHOU KU3HH;

5)Tpy10BOro BOCIUTAHUSA:

MHTEPEC K MPAKTUUYECKOMY M3YyUYEeHHIO Tpodeccuil U Tpyia pa3inyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYIAOBOM NEATEIbHOCTH, B TOM YMCIIE Ha
OCHOBE TMPUMEHEHUS TMPEAMETHBIX 3HAHUW 10 XWMUH, OCO3HAHHBIA BBIOOP
WHIVBUYaIbHON TPAEKTOPUHU MPOAOKEHUSI 00pa3oBaHus C YYETOM JTUUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEIMHON Npo(heCcCUOHATBHON AESTENBHOCTA U PA3BUTHSI HEOOXOAUMBIX YMEHHUIH,
TOTOBHOCTH aJalTUPOBATHCS B MPO(PECCHOHANBHOI cpeie;

6)3K0/10rN49eCKOro0 BOCIIUTAHMS:

AKOJIOTUYECKH 1EJIECO00pa3HOe OTHOIICHHE K NPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, IOHMMaHUE LIEHHOCTU 3JI0POBOIO U
Oe3omacHOro o0pasza KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nYecKOMy M TCHUXHYECKOMY 3/I0pOBBIO, OCO3HAHHE IEHHOCTU COOJIOICHUS
npaBu 0€30MaCHOTO MOBEJCHUS MTPH padOTe C BEIIECTBAMU, a TAK)KE B CUTYalIUX,
YTPOXKAIOIIUX 3I0POBBIO U )KU3HU JIOJIEH;

CHOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJy4aeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKaIOIIEeW IPUPOTHON CPENOU, JIsl ITOBBIIECHNUS
YPOBHSL ~ 3KOJOTHYECKOW  KYyJbTYypbl, OCO3HaHHS TJ00aJIbHOIO  XapakTepa
AKOJOTUYECKUX TMPOOJIEeM M IMyTeH HMX PEIICHUsS MOCPEICTBOM METOJO0B XHMHH,
HKOJOTUYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHHUKATUBHOW U COITMAIIBHOMN TTPAKTHUKE.

METANIPEJMETHBIE PE3YJIbTATBI

B cocrtaBe wmeTanpeaMETHBIX PE3YIbTATOB BBIACIAIOT 3HAYUMBIE IS
dbopMHpOBaHUA MHUPOBO33PEHUS OOIEHAYYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPbIE
UCTIONB3YIOTCS. B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W TO3BOJISIOT Ha
OCHOBE 3HaHUM M3 3TUX MPEIMETOB (POPMHPOBATH MPEACTABICHUE O LEIOCTHOU
HAyYHOW KapTHUHE MHpA, U YHUBEpCaJIbHbIe yUeOHbIE NeUCTBUS (I103HABATEIIbHbIC,
KOMMYHUKATHBHBIE, DPETYJSITUBHBIE), KOTOpble obOecrneunBaloT (OpMHpPOBaAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO M OCYILIECTBIEHHUIO Y4YEOHOU
NEeSATENBHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Ba3oBble Jjornueckue AeiicTBUA:

YMEHUSL HCMOJIb30BATh NPHUEMBI JIOTMUECKOTO MBIIIJIEHUSI MPU OCBOEHUU
3HAaHMI: PACKPBIBATH CMBICI XUMHYECKUX MOHATHHA (BBIIEIATH UX XapaKTEPHbIE



NPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JIPYTUMU TOHSTHIMH), UCIIOJIb30BAThH
MOHSATHUS ISl OOBSICHEHUSI OTJIEIbHBIX (PAKTOB U SBJICHUM, BEIOMpPATh OCHOBAHMS U
KPUTEPUH ISl KIACCU(PUKALMM XUMHUYECKUX BEIIECTB M XUMHUYECKHX DPEAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIEACTBEHHBIE CBS3M MEXAY OOBEKTaMU H3YUYEHUS,
CTPOUTDH JIOTUYECKUE PAcCyX AeHUs (MHIYKTHBHbBIC, JEIyKTUBHBIE, 10 aHAJIOTHH),
JIeNaTh BBIBOJIBI U 3aKITIOUEHUS;

yMEHUE TMPUMEHSTh B IIPOLIECCE IMO3HAHUS TOHATUS (MPEIMETHbIE U
METaInpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO NPUMEHSIEMbIE B XUMHHU MOJEJIbHBIE MTPEACTABICHUS —
XUMHUYECKUNA 3HaK (CHMBOJI 3JIEMEHTAa), XUMHYecKass Qopmyja M ypaBHEHHE
XUMHUYECKON peakIuu — MpU PEIICHUH Y4eOHO-IT03HABATENbHbBIX 33/a4, ¢ Y4ETOM
ATUX MOJENbHBIX NPEICTABICHUN BBISIBIATH U XapaKT€PU30BATh CYIIECTBEHHbIE
IPU3HAKU U3Y4YaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIHUH,
BBUIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIECJICTBEHHBIE CBSI3U U
IPOTUBOPEUHSI B U3yUaEMbIX MPOLIECCAX U SIBJICHUSAX.

ba3zoBble ucciaeaoBare/bCKue 1eiCcTBUA:

YMEHHUE HCIONb30BaTh MOCTABJIECHHBIE BOIPOCHl B Kaye€CTBE HHCTPYMEHTA
NO3HAHUA, & TaKK€ B KAyeCTBE OCHOBBI Ui (POPMUPOBAHUS THIOTE3BI I10
POBEPKE MPaBUILHOCTH BbICKA3bIBAEMBIX CYXACHUM;

npUOOpETeHNE OMNbITa M0 IUIAHUPOBAHUIO, OpPraHU3allMM W TPOBEJICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOMoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSATENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMyaupoBaTh 000OIIEHUS U
BBIBOJIBI 110 PE3yJIbTaTaM IMPOBEAEHHOIO OMNbITA, HCCIEJOBAHUS, COCTABISATh OTUET
0 MpOJIeTIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W HWHTEPHPETUPOBATH HHGOPMALUIO
pa3IMYHBIX BUIOB U (HOPM MPEICTABICHUS, MOJIyYaeMYyI0 U3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIONyJIIpHAsl JUTepaTypa XHUMHUYECKOTO COJAEp)KAHUS, CIPaBOUYHbBIC
nocobust, pecypcbl VHTepHETa), KPUTHUYECKH OLIEHWBATh NIPOTHUBOPEUYHMBYIO U
HEJ0CTOBEPHYIO HH(OPMAIIHIO;

yMEHUE NPUMEHATh Pa3Iu4yHble METOAbl U 3alpOChl MPU MOUCKE U OTOOpe
uHGOpPMAIIMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJUMBIX I BBIOJHEHUS
y4eOHBIX U MO3HABATENbHBIX 33Ja4 ONpeNeIEHHOrO TUIA, MPUOOPETEHHE OIbITa B
0o0JacTH  MCHOJIb30BaHUSI  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOTO MUCIOJIb30BaHUS PA3IMYHbBIX TOUCKOBBIX CUCTEM,
CaMOCTOSATENIbHO BBIOMPAaTh ONTUMAJIBHYIO (POpPMY MpPEACTaBICHUS UHPOPMALIMK U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECIOKHBIMU CXEMaMH, JHarpamMmaMu,
npyrumu hopMamu rpaduKu U UX KOMOWHAIIUSAMY,

yMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B IIpolecce Y4YeOHOU U
UCCJIeI0BATENbCKON JEATENBbHOCTH MH(OPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,



CEJIbCKOI'0 XO3SKMCTBA M TPAHCIIOPTa HA COCTOSHUE OKPYXKAKOLIEH IMPUPOIHOU
Cpenbl.

KoMMyHUKaTHBHBIEC YHUBEPCAJbHbIC Y4eOHbIE 1elCTBHSA:

yMEHHUsI 3aJlaBaTh BOIPOCH (B XOJ€ Jauanora W (WJIH) JIUCKYCCHUHU) TIO
CymecTBy  oOcyxmaemMoil  Tembl, (OPMYIUPOBATh CBOM  TMPEIIOKEHUS
OTHOCHUTEBHO BBINIOJIHEHUS MTPEIOKEHHON 3aa4H;

YMEHUSI ~ MPEJCTABIATh  IOJYYEHHbIC  PEe3yJbTaThl  MO3HABATEIbHOMN
NEATeIbHOCTY B YCTHBIX M TMHCBbMEHHBIX TEKCTax; JeiaTh IPE3CHTAIUIO
pPE3yIbTATOB BBHITIOJIHCHUS XHUMHYECKOTO JKCIIEPUMEHTa (J1Ja0OpaTOPHOTO OIIbITa,
1abopaTopHOI pabOTHI IO MUCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NIO3HABAaTEJIbHOM W MCCIENOBATENBCKOW  JIEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX NPOOJEM Ha OCHOBE Yy4y€Ta OOIIMX HMHTEPECOB U COTJACOBaHUS
no3unuid (00CyX aeHusl, OOMEH MHEHHUSIMH, «MO3TOBBIC IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JEHCTBUM, ONpPENEIICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTue).

PeryasiTuBHbIE YHUBEPCAJbHbIE yUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEJIbHO ONPEACIATh LEIU JEATEIBHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIMPOBATH M MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeATeIIbHOCTh, BBIOUpATh Hanbosee d3(pGeKTUBHBIC CIIOCOOBI pelieHns YYeOHbIX U
NO3HABATEIbHBIX 33/1a4, CaMOCTOATENIBHO COCTABJIATh WM KOPPEKTUPOBATH
NPEMJIOKEHHBIA AJTOPUTM JIEMCTBUW TPHU BBINOJHEHUM 3aJaHUM C Y4YETOM
MOJIYYCHHSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIIUAX,
OIICHMBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yJIbTaTa 3asBJICHHOW IEJIH, YMEHUE
UCIIOJIb30BaTh U AaHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraéMbl€ B YCIOBUU 3aJaHUN.

INPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB IO OCBOEHUIO 00S3aTE€IbHOTO
colepKaHUs, YCTAHOBJIEHHOTO MaHHOW (denepasbHOW pabodeil mporpaMMon,
BBIJICNIAIOT: OCBOCHHBIC OOYYAIOIIMMUCS HAy4yHbIE 3HAHUS, YMEHUS U CIOCOOBI
nercTBul, crnenuduUUecKkue A IpeAMeTHONM o0iacth  «XUMHUS», BUIBI
JNEATEIbHOCTH 1O  TOJYYEHUIO HOBOTO  3HAaHWS, €ro HHTEPIPETalNH,
peo0pa3oBaHUIO U MPUMEHEHUIO B PAa3IMYHbBIX YICOHBIX M HOBBIX CUTYAITUSX.

K xoniy oOydenus B 8 kiacce mpeaMeTHbIC pe3yIbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX MOHSTHNA: aTOM, MOJIEKYIa,
XUMHAYECKUN JIJIEMEHT, NMPOCTOE BELIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oIHOpOIHAST M HEOJAHOPOAHAs), BaIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi JI0JIs1 XUMHUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHB
OKUCJICHMS, XMUMUYECKasl peakius, Kiaccupukaius peakiui: peakiuu



COCAVHEHHUs, pEaKUUU PAa3JIOKEHUs, pEaKUUu 3aMEUICHUs, peaKuuu
o0OMeHa, HK30- U SHJIOTEPMHUUECKHE PEAKIINH, TEII0BOU A((EKT peakiuu,
AIpO aToMa, HJIEKTPOHHBIA CIOM aroma, aroMHas oOpOuTalb, pPaanyC
aTOMa, XMMHYECKasl CBs3b, MOJISIPHAS W HEMNOJISIpHAs KOBAJCHTHAsl CBS3b,
WOHHAs CBS3b, MOH, KATMOH, aHUOH, PACTBOP, MAaccoBas JOJsl BEIIECTBa
(mporieHTHAs! KOHIIEHTpAIs) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TOHATHH U
MPUMEHSITh 3TH TIOHSATHUS MPU ONMMCAHUM BEUIECTB U UX MPEBPAILICHHUII;
WCIIOJIb30BAaTh XUMUYECKYI0O CHUMBOJIMKY JJISI COCTaBJICHHUS (HOPMYT
BEILIECTB U YPABHCHUN XMMHUYECKUX PEAKIIUN;

OTpEeeNATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEeHh  OKHCJICHMS  JJIEMEHTOB B  OWMHApHBIX  COCIUHEHUSIX,
MPUHAJICKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCAUHEHHH I10
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAJIGHTHAas W HMOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;

packpeiBath cmbica [lepuommueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATH TMOHUMAHUE TNIEPUOJUYECKONM 3aBUCHUMOCTH CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT MX MOJoXkeHHs B llepuomnueckoil cucreme,
3aKOHOB COXPAHEHHsSI MacChl BEUIECTB, MOCTOSHCTBA COCTABa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOrajipo;

OMUCHIBATh M XapakTepuszoBaTh TaOnuuHyro Gopmy Ilepuoandeckoi
CHUCTEMBbl XHMHMYECKHUX DJJIEMEHTOB: pa3iuyaTh TMOHATHUS «TJIaBHas
noarpymma (A-rpymmna)» u «mobounas noarpynmna (b-rpymnma)y, maneie u
OOJbIIME TEPHUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmuie «llepuoanueckass cucremMa xumuueckux osaementoB . .
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUA AaTOMOB
XUMUUYECKUX DJIEMEHTOB (COCTaB U 3apsij siipa, 00Illee YUCIO SIEKTPOHOB
U pacipeiesieHUue uX Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy YYAaCTBYIOLIUMX B pPEaKIUU
BELIECTB, N0 TEIUIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Ias OMUCAHUE TPUMEPAMH MOJIEKYIISIPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINIA;

MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTU OT UX KaUYE€CTBEHHOT'O
COCTaBa, BO3MOXKHOCTM MPOTEKAHUS XHUMHUYECKUX MPEBPAIICHUN B
Pa3IUYHBIX YCIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 (dopmye
COEJIMHEHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, NPOBOAUTH PACUETHI
[0 YPAaBHEHUIO XUMHUYECKOW PEAKIINH;



MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEIIBHON JEATeTbHOCTH — aHaIIU3
U CHUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTEeMATH3alUI0, KJIaCCU(PUKALUIO,
BBISIBJICHUE TPUYMHHO-CJICACTBEHHBIX CBSI3€d — I M3yYCHUS CBOWCTB
BCIIECTB M XHWMHYECKHX pEaKIMi, EeCTECTBEHHO-HAYYHBIC METOJIbI
NMO3HAHUA — HAONIOJCHHWE, W3MEpEHUEe, MOJCIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

clenoBaTh  IpaBWaM  IOJb30BaHMS ~ XUMHUYCCKOH  MOCYyAOW |
Ja00paTOpHBIM  O0OpYJOBAaHMEM, a TakXKe IMpaBWiaM OOpaIlleHHUs C
BCIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH 110 BBHITIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYEHUIO H COOUPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAa M KHUCJIOPOJa), MPUTOTOBIICHUIO
pacTBOPOB C ONPEAEITEHHOM MAacCOBOW JOJIEM PACTBOPEHHOIO BELIECTBA,
IUTAHUPOBATh W TPOBOAUTH  XUMHYECKHE  JKCIIEPUMEHTHI  TI0
pacno3HaBaHUIO PACTBOPOB IIEIIOYEH W KUCIOT C MOMOIIBIO HHIUKATOPOB
(makmyc, henondTanent, METUIIOPAHXK U APYTHE).

K xonmy oOyuenus B 9 kiaacce npeaMeTHbIe pe3yIbTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUUYECKUX TOHSTHUWA: XUMHUYECKUM
JJIIEMEHT, aTOM, MOJEKyJda, HOH, KaTUOH, aHUOH, MPOCTOE BELIECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKas peaKiusi, XUMUYECKasl CBA3b, TEIJIOBOU 3P (DeKT
peakuud, MOJb, MOJISIPHBIA  OOBEM,  pacTBOp,  DJIEKTPOJIMTHI,
HEAJIEKTPOJIUTHI, SJIEKTPOJIMTHYECKAs IUCCOLMALMS, PEAKIHH HOHHOIO
oOMeHa, KaTaiu3aTop, XHMMHUYECKOE€ paBHOBECHE, OOpaTUMble U
HEeoOpaTUMbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PpEaKIINH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJIECHHUE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHUYECKasi CBSI3b (KOBaJEHTHAs, MOHHAs,
METAJUIMYECKAasi), KPUCTAUIMYECKAss pEelETKa, KOPpO3Usi METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOW pEaKUUH, TMPEAeTbHO JOMyCTHUMas
koHueHTpanus [TJIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITh 3TH OHSATHUS MPU ONMMCAHUY BEUIECTB U UX MPEBPAILICHHUII;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJISI COCTaBJICHHUS (HOPMYT
BEILIECTB U YPAaBHEHU XUMHUUYECKUX PEAKIINIA;

ONpeaeNsTh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JJIEMEHTOB B
COCIMHEHMSIX paA3JIMYHOTO COCTaBa, NPUHAMJIEKHOCTb BEUIECTB K
onpeAenéHHOMY KIJIacCy COEIUWHEHHH 1o ¢opMylaM, BHJ XUMHUYECKOU
CBsI3U (KOBAJEHTHAs, WOHHAS, METaJUIMYeCKas) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsij MOHA MO0 XUMHUYECKOU (opmyJie, XapakTep Cpenbl B
BOJHBIX PACTBOpPAX HEOPTraHWYECKUX COEAMHEHHM, TUI KPUCTALITUNYECKON
PELIETKN KOHKPETHOTO BELIECTBA;



packpsiBath cMbIca [lepuommyeckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIHUCHIBATh W XapaKTEPHU30BaTh
Tabnuunyto Gopmy Ilepuoanueckoil cucTeMbl XMMHYECKUX 3JIEMEHTOB:
pasznuyarh MOHATUS «rjaBHasg noxarpynma (A-rpynma)» U «noOo4Has
noarpynmna (b-rpynmna)», manbsle u OOJblIME MEPUOIBI, COOTHOCUTH
0003HaueHUs, KOTOpbIE HMEIOTCA B TMEPUOJUYECKONW Tabnuie, C
YUCIIOBBIMU  XapaKTEPUCTUKAMU  CTPOEHUSI  aTOMOB  XUMHUYECKUX
3JIEMEHTOB (COoCTaB M 3apsl sijApa, oOOIIee 4YUCIO JJIEKTPOHOB H
pacrpefiefieHue HMX MO DJJIEKTPOHHBIM CJIOSIM), OOBICHATH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHHM CBOMCTB 3JIEMEHTOB M UX COCAUHEHUMN B
npeenax MalibIX MMEePUOIOB U TNIABHBIX MOATPYII C YYETOM CTPOCHHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (10 YKCIy M COCTaBYy YYacCTBYIOIIMX B PEAKIUH
BEIIECTB, N0 TEIUIOBOMY 3(P(EKTy, MO U3MEHEHUIO CTENEeHEW OKUCIIEHUs
XUMHUYECKUX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(PUUECKUE XUMHYECKUE
CBOMCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEP)KIAs ONUCAHUE
npuUMepaMHi MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XUMHUYECKUX PEaKITnii;

COCTABJISITh YPaBHEHHUS JJEKTPOJUTHYECKON JAMCCOLUMALUUA  KHCIIOT,
LIEJI0YEN U COJIEH, ITOJTHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMI NOHHOTO
oOMEHa, ypaBHEHHUs peaklMil, TMOATBEPKIAIIMNX CYyIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEaKIUN
MOCPEJICTBOM COCTABJICHUSI SJIEKTPOHHOTO OajaHca 3TUX PeaKLuid;
IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HMX CTPOCHHMS,
BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKUX NPEBpAlICHUNA B Pa3IUYHBIX
YCIIOBHSIX;

BBIUKCIIATh OTHOCHUTEJIbHYIO MOJEKYJSIPHYIO W MOJISIPHYIO  MacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHUYECKOTO »3JIieMeHTa 1o (dopmyse
COEIMHEHHMSI, MaCCOBYIO JOJII0 BELIECTBA B pacTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKIUU;

coOnmo/laTh  MpaBWia  MOJb30BaHMUS ~ XMUMHYECKOM  TOCynol U
7a00paTOpHbIM  00OpYJOBAaHMEM, a TaKXKe IMpaBuUiia OOpalleHus ¢
BELIECTBAMH B COOTBETCTBUM C HWHCTPYKUUSMH 110 BBIIOJHEHHUIO
71a00paTOPHBIX XMMHYECKUX OMNBITOB MO TMOJYyYEHHUI0O U COOMpPAHHUIO
ra3zo00pa3HbIX BEMIECTB (AMMHAaKa U yTIECKUCIIOTO Ta3a);

OPOBOJUTh  PEAKIMM, TOATBEPKIAIOIMIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEILECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOpUI-, OpOMU-,
MoIuI-, KapOoHat-, ¢ocdar-, CuIHMKaT-, cyiab(dar-, THIPOKCUI-HOHBI,



KaTHOHBI aMMOHHMS M HWOHBI M3YYCHHBIX METAJJIOB, MPHCYTCTBYIOIIHUE B
BOJHBIX pacTBOpaX HEOPTAHMYECKUX BEIIECTB;

e TIPUMEHATH OCHOBHBIC OIEPAIMH MBICTUTCIBHON JIEATSILHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEeMAaTU3AIUI0, BBISBICHUE
MPUIUHHO-CJICICTBEHHBIX CBS3C€H — JIJI1 M3yYCHHS CBOWMCTB BEIIECTB U
XUMUYCCKUX PEaKIWH, €CTeCTBCHHO-HAyYHBIC METOAbl IO3HAHUS —
HaOJIFOICHUE, M3MEpEHUEe, MOJCIMPOBAHUE, SKCICPUMEHT (peajbHBIM M
MBICIICHHBII ).

TEMATHYECKOE IINTAHUPOBAHUE
8 KIIACC

Kosan4yecTBo yacos DJIeKTPOHHbBbIE
(undposbie)
o0pa3oBaTte/ibHbIE
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Pasznea 3.Ilepuoaguyeckuii 3axon u [lepuoguveckasi cucreMa XuMH4eCKHX 3j1eMeHToB /1.
N. MenaeneeBa. CtpoeHue aToMOB. XUMHYECKAs CBA3b. OKUCIUTETbHO-

BOCCTAHOBHUTECJIbHBIC pPEAKIIUU

3.1
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3HAHUM
KonTposnbhas
pabota Nel mo Teme bubnmnoreka LIOK
20 | «BemectBa n https://m.edsoo.ru/ff0

XUMHUYCCKUC
peaKum»
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Bo3nyx — cMech
ra3oB. CocraB
Bo3yxa. Kucinopon

bu6mmoreka [IOK

21 o MeMeHT I https://m.edsoo.ru/ff0
d4438e
MPOCTOE BEIIECTBO.
O30H
®dusznyecKkue u
XUMHYECKHE
CBOMCTBA
KHCIOpOsIa bu6mmoreka [IOK
22 (peaxumt https://m.edsoo.ru/ff0
d4614
OKUCJICHUS,
ropenue). [lonsarue
00 okcumax
Cnioco0bl
MOJTyYeHUs
KHCJIOpO/1a B bubnuoreka [JOK
23 | maboparopuu U https://m.edsoo.ru/ff0
MPOMBIIUIEHHOCTH. d497a
[Ipumenenue
KHCJIOpO/1a
TennoBoii 3¢ ekt
XUMHYECKOH
peaKIru, MOHITHE O bu6mmorexa [JOK
24 | TEpMOXMMHYECKOM https://m.edsoo.ru/ff0
YpPaBHEHUH, DK30- U d4790
SHAOTEPMHUYECKUX
peaKIusax
Torumso (HedTH,
yTOJIb U METaH).
SarpasHene bubmuoreka [JOK
25 BOBIYXa, CIOCOGEL https://m.edsoo.ru/ff0
J d4cda
ero
MPeIOTBPALCHUS
IIpakTrueckas
padota Ne 3 o
teme «llomydyenue u bubnuotexa [JOK
26 | cobupanue https://m.edsoo.ru/ff0
KHCIIOpO/a, d4ae2
U3y4EHUE ero
CBOWCTB»
Bonopon —
3JIeMepHT U TIPOCTOE bubmorexa [OK
27 https://m.edsoo.ru/ff0

BEIIIECTBO.
Haxoxnenue B
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PUPO/IC

duznueckue n

XUMHYECKHE bubnuorexa [JOK
28 | cBoiicTBa BoJOpOIA. https://m.edsoo.ru/ff0
[Ipumenenue d4ddo
BOJZIOpO/Ia
Morstrie o bu6mmoreka [IOK
29 https://m.edsoo.ru/ff0
KHCJIOTaX M COJISX 45042
Crioco0bl
bu6mmoreka [IOK
MOJTyYCHUS
30 https://m.edsoo.ru/ff0
BOJIOPOIa B 44ddo
naboparopuu T
[IpakTrueckas
pabora Ne 4 o
teme «llonyyenue u bubnuoreka [JOK
31 | cobupanue https://m.edsoo.ru/ff0
BOJIOpOJa, daf42
U3YYCHUE €TO
CBOMCTB»
MounsipHbiit 00BEM bubnuorexa [IOK
32 | ra3oB. 3akoH https://m.edsoo.ru/ff0
ABorazpo d542e
Brrunciaenus
00BEMa,
KOJINYECTBA
bu6mmoreka [IOK
BEIIIECTBA rasa Io
33 https://m.edsoo.ru/ff0
€r0 U3BECTHOMY 45520
KOJIMYECTBY T
BEIIIECTBA MJIN
00BEMY
Brrunciaenus
00BEMOB T'a30B IO
bu6mmoreka [IOK
YPaBHEHHIO
34 https://m.edsoo.ru/ff0
peakuuu Ha"OCHOBe 45708
3aKOHA 00BEMHBIX
OTHOILICHUI Tra30B
duzndeckue u bu6mmorexa [JOK
35 | XuUMHYECKHE https://m.edsoo.ru/ff0
CBOMCTBA BOJIBI d587a
CocraB OCHOBaHUM. bubnuorexa [JOK
36 | Ilonsitue 00 https://m.edsoo.ru/ff0
HMHJUKATOpax d59e2
Bopa kak bu6mmoreka [JOK
37 | pacTBOpUTEINb. https://m.edsoo.ru/ff0

Hacrimenarsie u
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HCHACBIIIICHHBIC
pacTBOPBHI.
MaccoBas goas
BEIICCTBA B
pacTBope

[IpakTrueckas
pabora Ne 5 o

TeMe
«IIpurorosnenne bubnuorexa LIOK
38 | pacTtBOpOB C https://m.edsoo.ru/ff0
OnpeAcIEHHON dSeba
MAacCOBOM JoJIeH
PpacTBOPEHHOTO
BEIIECTBA»
KonTponbhas
bu6mmoreka [JOK
pabota Ne2 mo Teme
39 K https://m.edsoo.ru/ff0
«Kucnopon. 46342
Bonopoa. Bona»
OKCuIBI: COCTaB, bu6mmoreka [JOK
40 | wmaccudukanmys, https://m.edsoo.ru/ff0
HOMEHKJIaTypa d664e
Ilonyuenue u
XUMUYECKUE
CBOMCTBA bu6mmoreka [IOK
41 | KUCIIOTHBIX, https://m.edsoo.ru/ff0
OCHOBHBIX U d664e
aM(pOTEepHBIX
OKCHJIOB
OcHOBaHUSI: COCTaB, bu6mmorexa [JOK
42 | wmaccudukanmys, https://m.edsoo.ru/ff0
HOMEHKJIaTypa d67ca
[Tonyuyenue u
HMAHECKIE bubnuoreka [JOK
43 . https://m.edsoo.ru/ff0
CBOMCTBA
. d67ca
OCHOBaHMI
Kucnotsl: cocras, bu6mmoreka [JOK
44 | xmaccudukanmys, https://m.edsoo.ru/ff0
HOMEHKJIaTypa dfee2
[lonyuenne n bubmuoreka [IOK
45 | xummuueckue https://m.edsoo.ru/ff0
CBOMCTBA KUCJIOT dfee2
Comnu (cpennue):
(cp ) bu6mmoreka [JOK
HOMEHKJIATypa,
46 https://m.eds00.ru/00
CrocoObI

MOJTyYEHUS,
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XUMHNYCCKUC

CBOICTBA
[IpakTrueckas
pabota Ne 6.
Pemenue
IKCTIEPUMEHTAJIbHBI bubmorexa HOK
47 https://m.edso0.ru/00
X 3aJ1a4 10 TeMe 2dObTe
«OCHOBHBIE KJTaCCHI
HEOPTaHMYECKUX
COCIMHEHU
I'eneTnueckas cBs3b
MEsKITy KIaccaMu bubmuoreka [JOK
48 i —— https://m.edso00.ru/00
. ad9a50
COCAUHCHHI
O06o06micHue U bu6moreka [JOK
49 | cucreMaruzamus https://m.edso00.ru/00
3HaHUI ad9cb2
KontposnbHas
pabdota Ne3 o teme bubmuorexa [IOK
50 | "OcCHOBHBIC KJIaCCHI https://m.edsoo.ru/00
HEOPraHUYECKUX ad9ela
coequHeHun"
[TepBbIe MOMBITKH
KJIaccupuKauu
but6mmoreka [IOK
51 NXHUMITICCKHIX https://m.edsoo.ru/00
3JIEMEHTOB. 2d9ffa
[TonsATHe 0 rpynnax
CXOJTHBIX 2JIEMEHTOB
[Tepuonuueckuii
3aKOH H
ITepuoanueckas bubnuoreka [JOK
52 | cucrema https://m.edsoo.ru/00
XUMHYECKHUX adaS2c
anemenToB /l. U.
Meneneesa
TTepHobI, pyIIB, bu6mmoreka [IOK
53 N https://m.edsoo.ru/00
ada52c
CrpoeHue aToOMOB. bubmmorexa [JOK
54 | CocTaB aTOMHBIX https://m.eds00.ru/00
saep. M3oTonsl ada342
Crpoenue
JJIEKTPOHHBIX bu6muoreka [IOK
55 | 000JI0YEeK aTOMOB https://m.eds00.ru/00

DJIEMEHTOB
ITepronnueckon
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cuctemsl /1. W.
Meneneera

XapakTepucTUKa
XUMHUYECKOTO
JJIEMEHTA 110 €r0

bu6mmorexa [JOK

56 | TOIOXEHUIO B https://m.edsoo.ru/00
[Tepuonnueckoi ada824
cucteme /I. H.
Menneneena
3HayeHue
[Tepronuueckoro
3aKoHa I
bu6mmoreka [JOK
pPa3BUTHUS HAYKU U
57 U https://m.eds00.ru/00
npaktuku. . U. ada96e
Mennenees —
Y4E€HBIN, IEAaror u
rpa)KTaHUH
PezepBHblii ypoOK.
O06001menue u
CHCTEMAaTU3aLHs bu6mmoreka [JOK
58 | 3Hauwuii / https://m.edso0.ru/00
Bceepoccuiickas adb33c
MIPOBEpOYHAs
pabora
KoHnTponsHas
pabota Ned o teme
«CtpoeHnue aroma. bubnuorexa [IOK
59 XHUMHYECKAs CBI3EL) https://m.edsoo.ru/00
/ Beepoccuiickas adb486
MPOBEPOYHAS
paborta
DnexTpooTpuIaTen
bu6mmoreka [IOK
BHOCTBH aTOMOB
60 https://m.edso0o0.ru/00
XHUMHYECKHX
adaab8
3JIEMEHTOB
Vomnuas bu6mmorexa [JOK
61 https://m.eds00.ru/00
XHUMHYECKas CBA3b
adac34
KoBanentnas bu6mmorexa [JOK
62 | monspHas https://m.edsoo.ru/00
XUMHYECKasl CBA3b adaab®
KoBanenrthas bu6mmoreka [IOK
63 | HenoJssApHas https://m.edso0.ru/00
XHUMHUYECKas CBSI3b adaab8
bubmuoreka IHOK
64 | CreneHb OKUCIEHUS A

https://m.edsoo.ru/00
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adae28
OKHUCIUTETHHO- bu6mmorexa [JOK
65 | BOCCTaHOBUTEJIbHBIC 1 https://m.edsoo.ru/00
peaknuu adb076
bu6mmoreka [JOK
Okucnurenu u
66 OCCTAHOBHTCIH 1 https://m.eds00.ru/00
adb076
Pe3epBHbIii ypoK.
O600mmenue n
bu6mmoreka [JOK
cHUCTEeMaTH3aIus
67 . 1 https://m.edsoo.ru/00
3HaHUH 10 TeMe adoch?
«CTtpoeHue aToma.
XUMHUYEeCcKasi CBSI3b»
PesepBHBIl ypOK.
P P but6mmoreka [IOK
O60061eHue u
68 1 https://m.edsoo.ru/ff0
CHCTEeMaTH3aIUs
. d61c6
3HAHUH
OBIIEE
KOJIMYECTBO
68 5 4
YACOB IIO
ITPOIT'PAMME
9 KJIACC
Koau4vecTBo 4acoB DJIeKTPOHHbIE
Ne Jara P
nudposbie
n/ | Tema ypoka Bce | Konrpouansn| IIpakTuyec | u3y4yeH
o0pa3oBaTe/ibHbIE
n ro ble pa0doThl | Kue padoThl | us
pecypchl
Ilepuoanueckui
3aKOH.
[lepuoanueckas bubnnoreka [JOK
1 cucTema https://m.edsoo.ru/00a
XUMHYECKHUX db59%e
anemenToB /l. 1.
Meugeneena
3aKOHOMEPHOCTH
B U3MEHEHUHU
CBOMCTB bubmuorexa [JOK
2 XUMHUYCCKUX https://m.edsoo.ru/00a
DJIEMEHTOB db6b6
IIEPBBIX TPEX
MIePHOJIOB
Knaccudukanus bubnuorexa [JOK
3 1 HOMEHKJIaTypa https://m.edsoo.ru/00a
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BCIICCTB

Bu bl
XUMHYECKON bubmuoreka [{JOK
4 CBSI3U U THIIbI https://m.edsoo.ru/00a
KPUCTAJUIMYECKH dbac6
X PEHIETOK
Kontponbhas
pa6ota Nel mo
TeMe
«lToBTOpEHNE N
5 yriayoneHue
3HAHUM
OCHOBHBIX
paszesnoB Kypca 8
KJ1acca
Knaccudukarnus
XUMHYECKHUX bubmuoreka [{JOK
6 peakiuii mo https://m.edsoo.ru/00a
pa3In4YHbIM dbcb0
pU3HaKaM
[TonsiTHE O
CKOPOCTH
XUMHUUYECKOH
pEaKIHu. bubmmorexa [IOK
7 https://m.edsoo.ru/00a
[TonsaTHE O
dbe9a
TOMOTE€HHBIX U
reTepOreHHBIX
peaKIMsIX
[TonsiTHe O
XUMHUYECKOM
PaBHOBECHH.
®DakTopsl,
BIIUSIIOIIIE HA bubmmoreka [IOK
8 CKOpOCTh https://m.edsoo.ru/00a
XUMHYECKON dc28c
peaKiuu u
MTOJIOKEHUE
XUMHUYECKOTO
paBHOBECHsI
OKHUCIUTENbHO- bu6mmorexa [IOK
9 BOCCTaHOBHUTEIb https://m.edsoo.ru/00a
HbIE PEAKLIUU dcade
Teopus bubnnoreka [HJOK
10 | smekTponuTHUEC https://m.edsoo.ru/00a

KOt
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JIMCCOIAAIIHH.
CHIIbHBIE U
cnabbie
AIEKTPOIUTHI
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Honnrie
ypaBHEHUS
peakiuii

bubnuoreka [JOK
https://m.edsoo.ru/00a
dd448

XUMHYECKHUE
CBOMCTBA KUCJIOT
U OCHOBAaHUU B

CBETE bubmuoreka [JOK
12 | mpencraBieHM https://m.edsoo.ru/00a

00 ddsds

ANEKTPOIUTHYIEC

KO

JIUCCOITAITIT

XuMHU4ecKue

CBOICTBA COJIeH B

cBeTe

HpesCTaBeHui bu6nmmoreka [JOK
13 o6 https://m.edsoo.ru/00a

dd8b2

IIEKTPOJIUTHIECC

KOM

JIUCCOITUAITIT

Momsmie o bubmuoreka [JOK
14 I —— https://m.edsoo.ru/00a

dd9d4

O6o0meHue u bubmmorexa [JOK
15 | cucremaruzanus https://m.edsoo.ru/00a

3HAHUI dddi2

[IpakTunueckas

pa6ota Ne 1. bu6imoreka [IOK
16 | «Pemenne https://m.edsoo.ru/00a

OKCIEPUMEHTAIIb ddbfa

HBIX 3a/1a49

KoHntposbHas

pa6ota Ne2 o

TeMe

«DIEKTPOIUTHYE bubnnoreka [JOK
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JUCCOLAALIASL. ddec0

XUMHUYECKHE

peaxiuu B

pacTBopax»
18 OOmas bubmmorexa [IOK
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TraJor¢HOB.
XuMHuyeckue
CBOICTBA Ha
MIpUMEPE XJI0pa

XJ1I0pOBOAOPO.

Consgnas

KHUCJIOTA, bu6mmoreka [IOK
19 | xumuueckue https://m.edsoo.ru/00a

CBOICTBA, del04

MOJIyYEHHUE,

MPUMCHECHHE

[TpakTnueckas

pa6ota Ne 2 no

TeMe

Tonyuene bu6nmoreka [JOK
20 . https://m.edsoo.ru/00a

COJISTHOM de348

KHCIIOTBI,

u3yuyeHue eé

CBOWCTB»

Beruucnenus no

ypaBHEHUSAM

XUMHYECKUX bu6mmoreka [IOK
21 | peakuui, ecnu https://m.edsoo.ru/00a

OJIUH U3 de488

peareHToB JIaH B

H30BITKE

OOGmas

XapaKTepHCTHKa bubnuoreka [IOK
22 https://m.edsoo.ru/00a

anemeHToB VIA-

de64a

TPYIIITBI

AJOTpOIHbBIE

MoaudUKaIu

CepBHL.

Haxoxnenue Bbubnnorexa [IOK
23 | cepbl ueé https://m.edsoo.ru/00a

COEIMHEHUI B de64a

IpUpOJIE.

XuMu4yecKue

CBOICTBa cephl

CepoBognopon,

CTpOEHHE, bubnnorexa [JOK
24 | ¢usuueckue u https://m.edsoo.ru/00a

XUMUYECKHE de802

CBOICTBa
25 | Okcupbl cepsl. bubnnorexa [JOK
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CepHas Kuciora,
dusnueckue u
XUMHUYECKHE
CBOMCTBA,
MIPUMCHCHHE

https://m.edsoo.ru/00a
dea28
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Xumuueckue
peakuuu,
JIeKaIue B
OCHOBE
MPOMBIIUIEHHOTO
crocoba
MOJTyYCHUS
CEpPHOM KUCIIOTBHI.
Xumuaeckoe
3arps3HeHUE
OKpYXKaroleun
cpenbl
COE€MHEHUSAMU
cephl

bu6nuoreka [JOK

https://m.edsoo.ru/00a
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27

Brraucnenue
MacCOBOH JOJIN
BBIXOJIa
MpOAYyKTa
peaxkiuu

bu6nuoreka [JOK
https://m.edsoo.ru/00a
dec8a
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OOmas
XapaKTEePUCTHKA
3JEMEHTOB VA-
rpynmsl. A3oT,
pacrpocTpaHeHH
€ B TIPUPOIE,
buzndecKue u
XHUMHYECKHE
CBOICTBa

bu6nmoreka [JOK

https://m.edsoo.ru/00a
deeab

29

AMMuak, ero
dusnueckue u
XUMHUYECKHE
CBOMCTBA,
MOJIyYCHUE U
MpUMEHEHNE

bu6mmoreka [JOK

https://m.edsoo.ru/00a
dfoo4

30

[IpakTnueckas
pa6ora Ne 3 o
TEME
«Tomyuenue
aMMHuaxa,
U3Yy4YEHHE €ro

bu6nuoreka [JOK
https://m.edsoo.ru/00a
df180



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180

CBOUCTBY

A3oTHas
KHCJIO0Ta, e€ bubmuoreka [JOK
31 | Qusuueckue u https://m.edsoo.ru/00a
XUMHUYECKHAE df306
CBOICTBa
Ucnonb3oBanue
HUTPATOB U
COJIE aMMOHMS B
KauecTBe
MUHEPATBHBIX
yR0GpeHHi, bu6nuoreka [JOK
32 IMIeCKoe https://m.edsoo.ru/00a
df518
3arpsi3HEHUE
OKpYXarolei
cpenbl
COCTMHCHUSAMU
asora
®Dochop. Oxcnn
docdopa (V) u
doctpoprias bubnmoreka [JOK
33 KeioTa, https://m.edsoo.ru/00a
buzndeckue u df68a
XUMUYECKHE
CBOICTBA,
MOJTy4YeHue
Hcnonw3oBanue
docdaros B
KauecTBe
MUHEPATBHBIX bu6mumoreka [IOK
34 | ynoOpeHwuii. https://m.edsoo.ru/00a
3arpsi3HeHUe dfc20
MIPUPOAHOMN
CpeIbI
docharamu
VYraepon,
I;ZCEIP;;;TOI;&;@HH bubmuoreka [JOK
39 buszndeckue u hitps://m.edsoo.ru/002
dfd9¢
XUMUYECKHE
CBOICTBA
Oxcuipt
bu6mmorexa [IOK
36 YIIEpOnd, fx https://m.edsoo.ru/00a

dusnueckue u
XUMHYECKHUE

dfebe



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

CBOICTBA.
DKOIOTrHYECKHE
po0JIeMBl,
CBSI3aHHEIC C

OKCHJIOM
yriepona (IV)
VYronbHas bu6mmoreka [IOK
37 | xmcioTau eé https://m.edsoo.ru/00a
coJia €006¢
IIpakTrueckas
padota Ne 4 o
TeMe
"ITosyyenue bubmuoreka [JOK
38 | yrJekuciaoro https://m.edsoo.ru/00a
rasa. €027¢
KauecTBennas
peaxius Ha
KapOoHaT-noH"
ITepBoHavanbHBI
€ MOHATHS 00
bu6nuoreka [JOK
OpraHUYECKHUX
39 https://m.edsoo.ru/00a
BEIIIECTBAX KaK O
e054¢
COCIUHCHHIX
yraepoaa
. bu6nuoreka [JOK
Kpemuuii u ero
40 https://m.edsoo.ru/00a
COCIUHCHHS
€080a
IIpakTrueckas
pabota Ne 5.
Pemenne
AKCIIEPUMEHTAJTb bubnnoreka [JOK
41 HBIX 3a4a4 I10 https://m.edsoo.ru/00a
TEME e0bf2
«Baxwueiinine
HEMEeTaJUIbl U UX
COCTMHCHUS
KontponbHas
pabota Ne3 o
bubmuoreka [JOK
TeMe
42 . https://m.edsoo.ru/00a
«Baxwueiiiine
e0el8
HEMETaJlIbl U UX
COCTMHCHUS
OOmas
bu6nuoreka [JOK
XapaKTePUCTHKA
43 https://m.edsoo.ru/00a
XUMHYECKHUX

OJICMCHTOB —

el03e



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

MCTAIJIOB.

Merannuueckas
CBSI3b U
MeTaJuTnyecKas
KpUCTAJUTMYECKa
sI pEIIETKA.
duznueckue
CBOMCTBaA
METAJLIOB
XUMHUYECKHE
CBOICTBa
METAaJIJIOB. bu6nuoreka [JOK
44 | DaexkTpoXUMHUEC https://m.edsoo.ru/00a
KU psifg ell56
HanpsHKeHU U
METAILIOB
OO011me crnocoOsl
MOJTy4eHUs
METaJIOB.
CIuiaBbl.
Brruncnenus mo
bu6nuoreka [JOK
YpaBHCHHSIM
45 https://m.edsoo.ru/00a
XUMHYECKUX
: el156
peaKIuiA, eciu
OJIMH U3
peareHToB
COJICPKUT
IpPUMECH
[Tonstue o bu6nuoreka [JOK
46 | Koppo3uu https://m.edsoo.ru/00a
METAJJIOB el278
Bbubnuoreka IIOK
[Ilenounblie 1
47 era https://m.edsoo.ru/00a
METaJIIbI
eldb2
Oxcunbl u bubnnorexa [IOK
48 | ruUApOKCHUIbI https://m.edsoo.ru/00a
HATpU U KaIus el4b2
[llenouHno3eMenb
bu6nuoreka [JOK
HbIE METAJIJIBI —
49 . https://m.edsoo.ru/00a
KaJIbINH U
N elS5e8
MarHui
Baxwueiimme bu6mmorexa [IOK
50 COEIMHEHUS https://m.edsoo.ru/00a
KaJIbIIHS el5e8
51 O000menne u

CHUCTEMaTUu3aluAa



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

3HAHUHN

KécTtrkocTh BOIBI

bu6nmoreka [IOK

52 | ucrmocoOsl eé https://m.eds00.ru/00a
yCTpaHeHUs ¢1886
IIpakTrueckas
pabota Ne 6 mo

bu6nmoreka [JOK

53 TeM_,e https://m.edsoo.ru/00a

"YKEcTkocTh
elaed

BOJIbI 1 METO/IbI

e€ yctpaHeHus"
bu6mmorexa [IOK

54 | AmroMuHUH https://m.edsoo.ru/00a

elc6d

AmdoTtepHbIe bubnuorexa [JOK

55 CBOICTBa OKCHJA https://m.edsoo.ru/00a
U TUAPOKCHIA elc6bd

bu6nuoreka [JOK

56 | XKeneso https://m.edsoo.ru/00a

€1d86
Oxcuppl,
FHAPOKCHIBI 1 bub6nuorexa [IOK

57 comn senesa (1) https://m.edsoo.ru/00a

e35e6
u xenesa (I11)
O06o0061IEHNE U

58 | cucremartuzaius
3HaAHUH
IIpakTrueckas
pabota Ne 7.

Pemenue
AKCIIEPUMEHTAJTb bubnnoreka [JOK

59 | HBIX 33734 11O https://m.edsoo.ru/00a
TEME e3de8
«Baxwueiininie
METaJUIbl U UX
COCTMHCHUS
Brrancienus mo
YPaBHCHHSIM
XUMHYECKHUX
peakiui, ecinu
OJIUH U3 bu6mmorexa [IOK

60 | peareHTOB JaH B https://m.edsoo.ru/00a

HU30BITKE WUIIH
COJICPKUT
MIPUMECH.
Brraucnenus
MacCOBOM JOJIN

el750



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

BBIXO/a
MPOJIyKTa
peakiuu
0O00011eHNEe "
61 cUCTEeMaTH3aIns 1
3HAHUH
Kontponbhas
pa6ota Ne4 mo
2 TEME ) |
«Baxkueinume
METAJUIBI M UX
COETMHEHUS
BemectBa n
bu6mmoreka [{OK
MaTepHuabl B
63 OBCETHEBHO 1 https://m.edsoo.ru/00a
A e3150
JKHU3HU YEJI0BEKA
XUMHYECKOE
bu6mmorexa [IOK
3arpsi3HEHUE
64 . 1 https://m.edsoo.ru/00a
OKPY’KaIoIIeH 4270
cpeabl
Poinn xumnu B
Bbu6nuoreka [JOK
peIIeHrn
65 S KOMOLHICCKIX 1 https://m.edsoo.ru/00a
e4270
npobiem
Pe3epBHbIii ypOK.
bu6mmorexa [JOK
O060061EHNE U
66 1 https://m.edsoo.ru/00a
cCUCTEMAaTHU3AIHA
. e0d0a
3HAHUN
Pe3epBHEI YPOK.
P P bubmuoreka [JOK
O0001eHne 1
67 CHCTEMATHAALIS 1 https://m.edsoo.ru/00a
vatisan db33c
3HAHUU
Pe3epBHbIii ypOK.
bub6mmoreka [IOK
O060061EHNE U
68 1 https://m.edsoo.ru/00a
CI/ICTel\faTI/ISaI_[I/ISI d0cb?
3HAHUN =
OBIIEE
KOJIMYECTBO 68
YACOB I10
[TPOI'PAMME

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHO#



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

OBPA3OBATEJBHOH ITPOT'PAMMBI

8 KUIACC

Kon
NpoBepPsieMoro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHaanLHBIC XUMHUYCCKUC ITOHATHUA»

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XMMHMYECKHX IOHATHH: aTOM,
MOJIEKYJ1a, XUMHUYECKHUH DIIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE
BEIIECTBO, CMECh (OJHOpPOJIHAsT W HEOJHOPOJHAs), BaJCHTHOCTb,
OTHOCHUTEIIbHAs AaTOMHAas M MOJIEKYJSIpHAas Macca, KOJIMYECTBO
BELIECTBA, MOJb, MOJIIpHAs Macca, MaccoBas JOJII XHMHYECKOTO
9JIEMEHTAa B COCIUHEHUHU, MOJISIPHBIA O0BEM, XMMHYECKas peakius,
KjJaccuuKalus — peakuMid:  peakUUMM ~ COEAMHEHUs,  pPeaKkLuu
pa3OKEHUs, PEaKIUM 3aMEIICHUs, peakiuuu OoOMEeHa, 3K30- WU
HHJIOTEPMHUUYECKHE DPEaKLMU, TEIUIoBOH 3(QeKT peakuuu, pacTBop,

MaccoBas JI0JIsl BEIIECTBA (MPOIEHTHAsI KOHIIEHTPALIKs) B paCTBOPE

1.2

HIUIFOCTPUPOBATL B3dMMOCBA3b OCHOBHBLIX XHMHYCCKUX MOHATHH H

MPUMCHSATDH 3TU MMOHATHSA ITPU OIMMCAHUN BCHICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

HCIIOJIB30BAaTh XHMMHYECCKYIO CHMBOJIMKY JJIsI COCTaBJICHUSA (bOpMy.]'I

BEILIECTB U YPABHECHUN XUMHUUYECKUX PEAKIUI

1.4

pacCKprIBaTh CMBICIJI 3aKOHOB COXPAaHCHUA MacCcChl BCIICCTB,
MMOCTOAHCTBA COCTaBd, ATOMHO-MOJICKYJIIPHOI'O Y4YCHHA, 3dKOHa

ABorazipo

1.5

OMNpCaACIIATh BaJICHTHOCTbH aTOMOB DJICMCHTOB B 6I/IHaprIX

COCAUHECHUAX

1.6

KJIaccu(UIMPOBATh XHUMHUYECKHE peakiuu (M0 YHUCIy M COCTaBy

YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEITIOBOMY (P dekTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO W MOJISIDHYHO MacCChI

BEILIECTB

1.8

BBIYHCIISATH MAacCOBYIO JIONIO XMMHYECKOTO d3JeMEeHTa 1o (opmyme

COEIUHEHMUS,

1.9

BBIYUCIIATH MACCOBYHO JOJIXO BCIICCTBA B PACTBOPC

1.10

MNPUMCHATE €CTCCTBCHHOHAYYHBIC MCTOJbI ITO3HAHUA — Ha6J'I}O,Z[eHI/Ie,

U3MEpPEHHE,  MOJCIMPOBAHUE,  OSKCHEPUMEHT  (peayibHbId |




MBICJICHHBIN )

ITo Teme: «BaxkHeilme npeACTaBUTENN HEOPTAHUYECKUX BEIIECTBY»

2.1

PaCKpbIBaATb CMBICII OCHOBHBIX XHWMHUYCCKHX MMOHSATHUH: OKCHn,

KHCJIOTa, OCHOBAHUE, COJIb

2.2

ONpeaAC/IAATh NPUHAJICI)KHOCTL BCIHICCTB K OHpGI{CJ’IéHHOMy KJ1accy

coelMHeHui o popmynam

2.3

KHaCCH(bHHHpOBaTB HCOPTraHNYCCKUC BCUICCTBA

24

XapaKkTepu3oBaTh (ONUCHIBaTh) OOIIME XHMHYECKHE CBOMCTBA
BELIECTB PA3JIUYHBIX KJIACCOB, MOATBEpXKJas ONMCAHHWE IPHUMEpaMHu

MOJIEKYJIAPHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHI

2.5

MMPOrHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBHCUMOCTH OT HX
KauC€CTBCHHOI'0O COCTaBa, BO3MOXHOCTH IMPOTCKAHHUA XHUMHUUYCCKHX

npeBpameHHﬁ B PAa3JIMYHBIX YCIIOBUAX

2.6

CIeNoBaTh MpaBWJaM MOJb30BAHUS XUMHUYECKOM TOCYAOM H
nabopaTopHbIM 00OpyAOBaHUEM, a TaKXkKe MpaBUIaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIUSMH I10 BBITIOJHEHHUIO
1ab0pPaTOPHBIX XMUMHUYECKUX OMBITOB MO TOJYYEHUI0 M COOMpaHUIO
ra3o00pa3HbIX BeEIECTB (BOJOPOAA U KHUCIOPOJAA), HNPUTOTOBICHUIO
pacTBOpPOB € ONPEACIEHHOM MacCOBOM JOJIEM PacTBOPEHHOIO
BEIIIECTBA, TNIAHUPOBATH U TIPOBOJUTH XUMUYECKHUE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO PAcTBOPOB IIEJIOYEM M KHUCIOT C MOMOIIBIO

MHAMKATOPOB (1akMyc, (heHoTaaer, METHIOPAHK U IpYTHe)

2.7

MpOBOAUTDH paC‘-IéTLI 10 YPABHCHHUIO XUMHYECKOMN pCaknuun

I[To Teme: «llepmommueckuit 3akoH u Ilepuognueckas cucrema
xumudeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aTOMOB.

Xumndeckas cBI3b. OKUCIHTEILHO-BOCCTAHOBHUTEILHBIE pCaKkum»

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IMOHATHH: AIpO aToMa,
AIIEKTPOHHBIA CJIOM aTroma, aTroMHas OpOWTalb, paguyc aroma,
XMMHMYECKas CBS3b, IOJIIPHAs M HENOJAPHAs KOBAJICHTHAs CBSA3b,
JJIEKTPOOTPULIATEILHOCTE, HWOHHAs CBA3b, WOH, KaTHOH, AaHWOH,

CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(i)I/ILII/IpOBaTI) XUMHNYECCKHE 3JICMCHTBI

33

OIKCHIBATh U XapaKTepu30BaTh TaOimM4yHyo ¢opmy [lepromndeckoit
CHUCTEMBl XHMHYECKHX OJJIEMEHTOB: pa3lindyaTh IOHSATHUS «TJIaBHAs
noarpynna (Arpynma)» u «mnobounas mnonarpynmna (brpynma)y,

«MaJiple» U «OOJIbIINEY NEprUOabI

34

packpbiBaTh cmbicn llepuonnueckoro 3akona J[.M. Menpaeneena:




ACMOHCTPUPOBATH ITOHUMAHUC HepHOHquCKOﬁ 3aBHCUMOCTH CBOMCTB
XHUMHUYCCKHUX DJJICEMCHTOB OT HUX IIOJOXCHUA B Hepnonnqecxoﬁ

CHCTEMC

3.5

COOTHOCUTHh  00O3HAuUeHWs, KOTOpbIE HWMEITCSI B  TalmuIe
«Ilepuoguueckas  cucreMa  XUMUYeCcKUx  sneMeHtoB ..
MenneneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHYECKUX DJIIEMEHTOB (COCTaB M 3apsija  sjapa, oOIee dYHcIio

AIIEKTPOHOB U PACIIpeeICHUE UX M0 AIEKTPOHHBIM CIIOSIM)

3.6

ONpCACIIATh CTCIICHDb OKHCJICHUA 3JICMCHTOB B 6I/IHapHBIX

COECIUHEHUIX

3.7

ONpeaACiIsITb BUJ XUMHYECKOM CBs3U (KOBaJ'IeHTHaﬂ u I/IOHHaﬂ) B

HCOPTaHNYCCKUX COCIUHCHUAX

9 KUIIACC

Kon
NpoBePsSIEMOro
pe3yJibTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHMs

1

ITo Teme: ((BGH_IGCTBO U XUMHYCCKaA pCaKIusI»

1.1

PAaCKpBIBaTh CMBICII OCHOBHBIX XHMHYECKHX TIOHSTHIl: pacTBop,
AIIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, AJIEKTPOIUTUYECKAS JIUCCOLUALINSA,
pEaKIy MOHHOTO OOMEHa, KaTajau3aTop, XMMHYECKOe pPaBHOBECHE,
o0OpaTumble u HeoOpaTUMbIe peaxuuu,
OKHMCITUTEITbHOBOCCTAHOBUTEIIEHBIC peaKIym, OKHCITUTEIIb,
BOCCTAHOBUTENIb, OKHCIIEHHE M BOCCTAaHOBJICEHUE, AaJUIOTPOIHA,
aM(pOTEepHOCTh,  XHMHYECKas CBs3b  (KOBaJCHTHas, HOHHAs,
METaJUInYecKas), KpUCTaJuIMdecKas pelmeTka, CIUIaBbl, CKOPOCTh

XUMUYECKON PeaKkun

1.2

HITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MIOHATUH H

IMPUMCHSATH OTHU IMMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHIeHI/Iﬁ

1.3

COCTaBJIAATh YPABHEHUS JIIEKTPOJUTUYECKONW IUCCOLMALMHU KHUCIIOT,
HIeJI0YEH M COJIEM, IMOJIHBIE M COKPAIIEHHBIE YPAaBHEHMS PEaKIUi

WOHHOr0 0OMeHa

1.4

PaCKpBIBATE CYIIHOCTH OKHCIIMTCIbHO-BOCCTAHOBHUTCIBHBIX peaKIII/Iﬁ

noCpeACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3THUX peaKI_[I/Iﬁ

1.5

IIPOBOJIUTH PACYETHI IO YPABHEHUIO XUMUYECKOUN pEaKIUU

IIo temam: «HeMeramnel U uX CcoeaUHEHUS» U «MeTalllbl U HX




COCAUHCHUA»

2.1

XapaKTepU30BaTh (OMUCHIBATH) 00IIKE U CICITU(PUIECKUE XUMHIECKIE
CBOMCTBA MPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPKIasi OMHCAHUE
MpUMepaMu MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIINX

XUMHUUYCCKUX peaKI_II/Iﬁ

2.2

COCTaBJIATE YPABHCHUA peaKHI/Iﬁ, MOATBCPIKAAIOIUX CYIIECTBOBAHUEC

T€HETUYECKOM CBS3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIACCOB

23

IMPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUCCKHUX HpeBpaH_[eHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX

24

cleoBaTh MpaBWIaM TOJNB30BAaHUS XUMHUYECKOM TMOCYIod U
1abopaTOPHBIM 00OPYJIOBAaHHEM, a TAKXKE MPaBHJIaM OOpAIICHHS C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKUHUSMU TIO BBIMOTHEHHIO
na60paT0pHHx XUMHUYCCKUX OINBITOB IO IMOJYUYCHUIO U co61/1paHmo

F33006pa3HLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

HpOBO)II/ITB peaKuI/m, HOI[TBGp)K}IaI-OHII/IC Ka‘ICCTBeHHblf/'I COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM NYTEM XJIOPHUA-,
Opomun, wuomua, KapOonar, docdar, cunmkar, cynbsdar,
THJIPOKCHIMOHBI, KaTHOHBl aMMOHUS, MOHBI HM3yYEHHBIX METAJJIOB,

IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAaX HEOPIaHUYECKUX BEIIECTB

[To Teme: «XuUMHUS ¥ OKpYXKArOIasi cpeiay

3.1

PacKpbIBaTh CMBICII OCHOBHBIX xuMuuyeckux nonsatui: I1/IK Bemecrsa;

KOppO3us METAJIJIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpanuu MBICITUTEIbHON JACATCIIBHOCTH —
aHajiu3 MW CHHTE3, CpAaBHCHHC, O606H_IGHI/IC, CUCTEMATHU3alulo,
BBISAABJICHUC TPUYNUHHO-CJICACTBCHHBIX CBs3CH — AT N3YyUYCHUA CBOMCTB
BCIICCTB M XHMHYCCKHX peaKL{Hﬁ; C€CTCCTBCHHOHAYYHbBIC MCTOJbI
IIO3HAHUSA — Ha6J'IIOZ[€HI/IG, HN3MCPCHUC, MOACITIUPOBAHUC, DKCIICPUMCHT

(peanbHBII ¥ MBICJICHHBIH )

HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

8 KUIACC

‘ Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS




HCpBOHa‘laJIBHLIC XUMHUYCCKUC ITOHATHUA

1.1

[Ipenmer xumuu. Poib XMMHM B KU3HU 4YeIOBEKa. XUMHUA B CUCTEME HayK.
Tena m BemecTBa. Pu3NUECKUE CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSHHE

BEILECTB

1.2

[TonsaTue o MeToJax IMO3HAHMUA B XUMUM. UHCTHIE BEIIECTBA U CMECH. CnocoObl

pas3aeneHus cMecen

1.3

AToMBI U MOJICKYJIBI. Xumudeckue dieMeHTB. CHMBOJBI  XMMHYECKHX

a51eMeHTOB. [IpocThie U coXKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

XuMu4uecKas (bOpMyHa. BameHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocTraBa BC€IICCTB. OrtHocHUTENbHAS aTOMHasa Macca.
OTtHocHuTeIbHAS MOJICKYJISIpHad Macca. MaccoBas 701 XMMHAYECKOI0 3JIEMEHTa

B COCAMHCHNU

1.5

KonnuectBo BemectBa. Mosb. MonsipHasg Macca. B3auMocBs3b KOIMUYECTBa,
Macchl W 4YMCIa CTPYKTYpPHBIX €AMHHULl BeulecTBa. Pacuérsl mo Qopmynam

XUMHYECKHX COCIMHEHUM

1.6

dusznyeckrue U XUMHUUYCCKHUE SBICHHS. XHUMHUYCCKAs pcakuusga u eé IIPU3HAKH.
3akoH COXPAaHCHUSA MACChI BCUICCTB. XUMUYECKHUE YpaBHCHMU. KﬂaCCH(bHKaLIHH

XUMHUUYECKHUX PeaKIUil (COeTMHEHMs, pa3IoKeHus, 3aMEIlIeHNs, 0OMEHa)

1.7

XUMHUECKUH KCIIEPUMEHT: 3HAKOMCTBO C XUMHUECKOM MMOCYA0H, ¢ MpaBUiIaMH
pabotel B naboparopuu U TpuéMamMu oOpamieHus ¢ J1abopaTOpPHBIM
00OpyJI0OBaHHEM, H3yYE€HUE U OIHUCaHHe (U3UYECKUX CBOMCTB 00pa3loB
HEOpPraHMYECKUX BeHIecTB, HaOmroneHue Qu3mueckux (TUIaBICHHWE BOCKA,
TasHUE JIbJ1a, paCTUpaHHUE caxapa B CTYIIKE, KHUIIEHHE U KOHJEHCAUs BOJbI) U
XUMHYECKHX  (TOpeHHe CBEeYM, [pPOKAIMBAHME  MEIHOM  IPOBOJIOKH,
B3aMMOJICIICTBHE MeJa C KHUCJIOTOW) SIBICHUU, HAONIOJCHHWE U OIHCaHUE
NPU3HAKOB TPOTEKaHWsS XHUMHYECKHX peakuuid (pasjoXeHue caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTHI C XJOPUAOM Oapus, pasioKeHUe
ruapokcuaa menu(ll) npu HarpeBaHuM, B3aUMOJIEHCTBUE XKelle3a C pacCTBOPOM
conu meau(1l), m3ydenue crnoco6oB pazaeneHus: cMecei (C MOMOIIBI0 MarHuTa,
(GuIBTpOBaHKE, BBHIMIAPUBAHUE, TUCTWLISAIUS, XpoMaTorpadus), TpOBEIACHHE
OUYMCTKHU MOBaPEHHOM COH, HAOIO/IEHUE U ONMCAHUE Pe3yIbTaTOB MIPOBEACHUS
OMbITa, WUIIOCTPUPYIOIIErO 3aKOH COXPAHEHWS Macchl, CO3/JaHHUE Mojeiei

MOJIEKY (IIIapOCTEPIKHEBBIX )

Baxueiine npeactaBuTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kuciopon — snemMeHT U mpocrtoe
BemiecTBo. Haxoxnmenue kuciopona B mpupone, GpusnyecKkue M XUMHUYECKHE

cBoiictBa (peakuuu ropenus). Okcunsl. [Ipumenenue kucinopoaa. CrocoObl




NOJY4YeHUsI KHUCIIOpoJa B JIADOpaTOpuu W MNpOMBIIUIEHHOCTH. Kpyrosopor

Kucinopoaa B npupoje. O30H — aoTponHas MoAupUKaUs KHCI0poaa

2.2

TennoBoil 3P PekT XUMUUECKOH peakluu, TEePMOXUMUYECKHE YPaBHEHUSI, 3K30-
U DHJAOTEpMUYECKUE peakuu. TOIMBO: yroib U MeTaH. 3arpsi3HeHue BO3/yXa,

yCHUJICHHE TapHUKOBOTO 3(pekra, pazpylieHrne 030HOBOTO CI0s
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Bonopon — anemeHT u mpocroe BeriecTBO. HaxokneHue Bomopojaa B MPHPOIE,
¢Gu3MYecKue W XHMHYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI TIONyUYCHHUS.

Kucnots! u conu
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ModnsipHblii 00bEM ra3oB. PacuéTsl MO0 XUMHUYECKUM YPaBHEHUSAM

2.5

®dusnyeckue CcBoWcTBa BOAbl. Boma kak  pactBoputesb.  PacTBOpHI.
Hacelmennele 1 HEHACBILLEHHBIE PACTBOPBL. PacTBOPUMOCTH BEILECTB B BOJE.
MaccoBasg 1ons BemectBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIBI.
OcHoBanust. Ponp pacTBOpoB B NpupOAE M B KM3HM 4denoBeka. Kpyrosopot
BOJIbI B IIPUpPO/JIE. 3arps3HEHNUE MPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOTHBIX

BOJ

2.6

Knaccudukanuss neopranmdeckux coenunenuid. Oxcuapl. Knaccudukanus
OKCHJIOB: colieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aM(OTepHbIe) U
HecojieoOpa3yromue. Homenknarypa okcugoB. dusmueckne M XUMHUYECKUE

CBOICTBA OKCHJIOB. HOJ'Iy‘-IeHI/IC OKCHUI0B

2.7

OcHoBanus. Knaccuduxanuss oOcCHOBaHMM: IIENOYM UM HEPACTBOPUMBIE
ocHoBaHMsA. HoMeHknatypa ocHoBaHui. du3nyeckrue U XMMHUYECKHE CBOICTBa

ocHoBaHMi. [TomyueHne ocHOBaHUIA

2.8

Kucnotel. Knaccudukamnus kucnor. Homenknatypa kucinor. dusmdeckue u
XUMHUYECKHE CBOWCTBA KHCIOT. Pan axtuBHocTu MetauioB H.H. Bekxerosa.

HonyquI/Ie KHCJIOT

2.9

Comu. Homenknarypa comneil. @u3nueckue W XUMHUYECKHE CBOMCTBA COJICH.

ITonyuenue coneit

2.10

I'eneTmyeckas CBA3b MCXKAY KilaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/H\/JI

2.11

XUMHUECKUH  SKCIIEPUMEHT: KAayeCTBEHHOE  OIpEeNeJIeHuEe  COJepKaHMs
KHCJIOpO/ia B BO3MyXe, IMOJydyeHHe, COOMpaHHe, pAclO3HABaHUE W HM3yUYCHHE
CBOWCTB KHCJIOPOAA, HAOIIOACHNUE B3aUMOJICHCTBUS BELIECTB C KHCIOPOJIOM U
YCJIOBHSI BO3HUKHOBEHUS U MIPEKpaIICHUs] TOpeHus (Tokapa), 03HAKOMIICHHUE C
o0Opa3llaMd OKCHJOB U ONHCAaHME HX CBOMCTB, IOJy4YeHHE, COOHMpaHHE,
pacno3HaBaHME M M3y4Y€HHE CBOWCTB BOJOpoJa (TOpEHHE), B3aUMOJEHUCTBUE
Bostoposia ¢ okcujgoM menu(Il) (Bo3MOXKHO HMCHOIB30BAHKE BHJICOMATEPUAIIOB),
HaOmo/leHue 00pa3loB BELIECTB KOJIMYECTBOM | MOJb, HCCIEI0BAaHUE

0COOEHHOCTEMN PaCcTBOPCHUA  BCIICCTB C panquoﬁ pacTBOPpUMOCTEIO,




[IPUTOTOBJICHUE PACTBOPOB C OIPENEIEHHON MAacCOBOM J0JIEH PACTBOPEHHOIO
BEIIECTBa, B3aUMOJCHCTBHE BOJbI C MeTajllaMd (HaTpUEM U KaJlbLUEM)
(BO3MOXKHO HCIIOJIb30BAaHHE BHJIEOMATEpUANIOB), ONpEAEICHHEe pacTBOPOB
KACJIOT M IIeJIoYell C MOMOIIbI HMHIUKAaTOPOB, HCCIEeI0BaHHE OOpa3loB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAcCOB, HAOMIOJCHHE W3MEHEHUs
OKpacKM HWHJIMKaTOpPOB B pacTBOpax KHUCIOT U IIeJI0Yeil, H3y4YeHHE
B3aumoieiictBusa okcuga meau(Il) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIU3aluy, I0Jy4YEeHHEe HEPACTBOPUMBIX OCHOBAHH,
BBITECHEHHE OJHOrO0 MeTajjla JpyI'MM U3 pacTBOpa COJHM, pELIEHUE
DKCIIEPUMEHTANIBHBIX 3a/Jad N0 TeMe «BakHeWInne KiIacChl HEOPraHMYECKHUX

COEIMHEHUN)

Ilepnonnueckuii 3akoH u [lepuonnueckas cucTeMa XMMUYECKUX 2JIEMEHTOB
JA.N. MenaeneeBa. CtpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTENIBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIITNN

3.1

[lepBbie TOMBITKA KIACCU(HUKAIMKU XUMHUYECKUX dJeMeHTOB. [lonstue o
TPYIax CXOJHBIX AJIEMEHTOB (IIETIOYHBIC W IICIIOYHO3EMEIbHBIC METAJLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yloT amdoTepHbIe

OKCHUABI U TUAPOKCHIBI

3.2

Ilepuoanueckuii 3akoH. [lepuonnueckas cucrema XuMU4YeCKuX dyemeHToB J[. 1.
Menneneesa. Kopotkonepuongnas " JUTMHHOTIEpHOHAS (bopMbI
Ilepuoanueckoit cucrembl xuMuueckux odneMeHtoB J[.M. Menneneesa.
Ilepuponsl u rpynnsl. PU3MYECKUMI CMBICI HOPSIKOBOIO HOMEpPA, HOMEPOB

nepruoaa U rpyuribl 3JICMCHTA
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Crpoenue atomoB. CoctaB aromMHbIX snep. M3oronsl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX 000JI04eK AaTOMOB IMepBbIX 20 XUMHYECKMX 3JIEMEHTOB
Ilepnonnueckon cucremsl J[.M. MenneneeBa. XapakTepUCTHKAa XUMUYECKOIO

AJIEMEHTA MO ero noyoxeHuto B llepuoanueckoii cucreme [[.11. Menneneesa

34

3aKOHOMEPHOCTH HM3MEHEHMsI pajJnyca aTOMOB XHMHYECKUX DIIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB MO TIpynmaM W IEepUOAaM.
3unauenue [lepuonnyeckoro 3axoHa u llepuonnyeckoil cucTeMbl XMMHUYECKUX
AJIEMEHTOB JUIsl Pa3BUTHs Hayku U npakTuku. .M. MenneneeB — y4€HbId U

IrPpaKJIaHUH

3.5

Xumuyeckass cBs3b. KoBaneHTHas (mosisipHass W HEMNOJSIpHAsl)  CBS3b.

3JI€KTpOOTpI/ILIaT€JII>HOCTI) XHMHYCCKHUX 3JIEMEHTOB. VIoHHAs CBSI3b

3.6

Crenenp okucieHusa. OKUCINTEILHOBOCCTAHOBUTEIIHLHBIC pCaKuuu. HpOHGCCH

OKHCJICHUS B BOCcCTaHOBIICHUS. OKHCIIUTEIN U BOCCTAHOBUTEIIN

3.7

XHUMUYECKUHN OKCIICPUMCHT: HU3YYCHHC O6p8.3HOB BCIICCTB MCTAJIJIOB H




HEMETAJUIOB, B3aUMOJCUCTBUE TMAPOKCHAA LMHKA C PACTBOPAMU KHCIOT H
1IeJI04Y€H, MPOBEJICHUE ONBITOB, WIUTHOCTPUPYIOIIHUX MPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ (FOpCHI/IC, pCaKknuu pa3jioKCHUs, COCI[I/IHeHI/ISI)

9 KUIIACC

Kon

HpOBepﬂeMLIﬁ JIEMEHT COACPKaAHUSA

BemectBo n xumuueckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoauyeckas cucteMa XMMUYECKUX dnemMeHToB J1.1.
MenneneeBa. CrpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB
XUMUYECKUX DJEMEHTOB IMEpPBbIX TPEX NEPUOJOB, Kallhsd, KadblUUsi M HUX
COCMHEHHUII B COOTBETCTBUMU C IOJOKXEHUEM 3JEMEHTOB B [lepuoanmueckoit

CUCTEMC U CTPOCHUECM UX AaTOMOB

1.2

CrpoeHue BellecTBa: BHJABl XUMHYECKOM CBSI3U. THUIBI KPUCTAJUIMYECKUX
pPEETOK, 3aBUCHUMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU
U BUJIa XUMUYeCcKoM cBs3u. Knaccudukanus 1 HOMEHKJIaTypa HEOPraHM4YECKUX
BEIIECTB (MEXAyHAapoJHas U TpUBUANIbHAs). XMMHUYECKHE CBOMCTBA BEILECTB,
OTHOCAIIMXCSA K pPa3Iu4HbIM KJIAacCaM HEOPraHMYECKUX  COCAVHEHUH,

TCHCTHUYCCKAA CBA3b HCOPIraHNMYCCKUX BCHICCTB

1.3

Knaccudukanys XuMU4ecKux peakiyil o pa3InyHbIM MIPU3HAKaM (110 YUCILY U
COCTaBy YYacTBYIOLIMX B PEAKIMU BEIIECTB, MO TeIIoBOMY 3(¢eKTy, Mo
M3MEHEHHIO CTENeHEW OKHCIICHHSI XUMHUYECKUX JJIEMEHTOB, 10 00paTuMoCTH,
0 YYacTHUIO KaTalu3aTopa). OK30- U SHIOTEpPMHUYECKHE  peaKkluH,

TCPMOXUMHNYCCKUEC YPAaBHCHUS. IlonsTue o CKOpPOCTH XUMHUYCCKOM pcakuuun

1.4

ITonstue 00 O6paTI/IMLIX n H606paTI/IMBIX XUMHUYCCKHUX PCaKIUAX. IlousTue o
TOMOT'CHHBIX U I'€CTCPOTrCHHBIX PCAKIHAX. IlousTHE 0O XMMHUYECKOM PaBHOBCCHU.
(DaKTOpLI, BJIIMAKOINIME Ha CKOPOCTH XHUMHYESCKOHN pCakKiuku M II0JOXKCHHUC

XUMHYCCKOI'O paBHOBECUA

1.5

OKUCIINTENbHO-BOCCTAHOBUTENIBHBIE  PEaKLUH, IEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu.  CocTaBiieHHe  ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~PEAKIMHA C HCIOJb30BAaHMEM METOAA

ANEKTPOHHOTO OasiaHca

1.6

Teopus 37IEKTPOIUTHUECKON TUCCOIMALUU. DIIEKTPOIUTHI M HEIIEKTPOJIUTHI.
KaTtnonsbl, annoHbl. MeXaHU3M JUCCOLMALIMU BEMIECTB C Pa3JIMYHBIMU BUJIAMU
xumuueckoi cBsa3u. Ctenenb quccounanuu. CUIbHbBIE U clla0ble 2JIEKTPOIUTHI.
Peakumn noHHOrO OOMEHA. YCIOBHS NMPOTEKAHHS PEaKIU MOHHOTO OOMEHa,

MOJIHBIE U COKpalléHHbIE WOHHbIE YypaBHEHUsS peakiuil. CBOWCTBAa KHCIOT,




OCHOBaHMH U coJiell B CBeTe NPEACTABICHUNA 00 3ICKTPOTUTHUYECKON

nuccounanuu. KauecTBeHHbIE peakn Ha MOHBI. [loHsATHE O TMApPOIN3E coei

1.7

XUMUYECKUH DKCIIEPUMEHT: O3HAKOMIICHHE C MOJEISIMH KPUCTAITHYECKHIX
PEIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTalsioB (rpadura u
anMasa), CIIOKHBIX BEIIECTB (XJIOpUIa HATpPHsI); UCCIEIOBAHHE 3aBHCHMOCTH
CKOPOCTH XHMHYECKOM peakuud OT BO3ACHCTBUS pa3IUYHBIX (PaKTOPOB;
WCCIIEIOBAaHUE  DJIGKTPOMPOBOJHOCTH  PAacCTBOPOB  BEIIECTB,  Ipoliecca
JTUCCOIMAITIN  KHCIIOT, IIeNoderd W cojied (BO3MOXKHO HCITOJIb30BaHUE
BHUJICOMATEPHAIIOB); TPOBEJCHHE OMNBITOB, WUIIOCTPUPYIONINX MPHU3HAKU
MIPOTEKAHUs PEaKIuii HOHHOTO 0OMeHa (0O0pa3oBaHUE OCajKa, BHIJICICHUE Ta3a,
o0Opa3oBaHHe BOJbI); OMBITOB, WIUTFOCTPUPYIOIIUX TMPUMEPHI OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX peakiuil (TOpeHue, Peaklud pas3JIoKEHUsI, COCAMHCHUS);
pacrno3HaBaHHe HEOPTAaHUYECKUX BEIIECTB C MOMOIIbI0 KAU€CTBEHHBIX peaKIui

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

HemeTtannsl 1 UX COeAMHECHUS

2.1

OO6miass  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CtpoeHue U Gpusnyeckue cBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHUMHUYECKHME CBOWCTBAa Ha MpUMEPE XJopa
(B3aMMOZEHCTBUE C METallyIaMM, HeMeTallaMM, Liejao4amu). XIJIOPOBOAOPO.
ConsiHast KMCIIOTa, XUMUYECKHE CBOWCTBA, MOIyUYeHHe, TpUMeHeHue. [leficTBue
XJIOpa M XJIOPOBOJOPOZAA Ha OpraHU3M uejoBeKa. BakHeilne XJI0puabl U UX

HAaXO0XJEHUE B IPUPOJIE

2.2

OO6miass xapaktepucTtuka ayeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEepHBIE CTENeHN OKHUCIeHus. CTpoeHue u pU3NUecKrue CBOIMCTBA
MPOCTBIX BEHIECTB — KHUCIOpPOAa M Cepbl. AIIOTpOIHbIE MOIUGUKALNN
KHCJIOpOJIa U cepbl. XUMHUYECKHUe CBOMCTBa cepbl. CepoBOIOPOA, CTPOCHHE,
¢dusznueckue W XUMHYECKHe cBOWCTBA. OKCHIABI Cepbl KakK MpEACTaBUTEIU
KHCJIOTHBIX OKCHIOB. CepHa;[ KHCJIOTAa, (1)I/I3I/I‘-IGCKI/IC M XUMHYECKHE CBOICTBa
(obmue Kak MpeACTaBUTENs Kiacca KUCIOT U crenupudeckue). XUuMUYeCKue
peaxiyu, JIeKale B OCHOBE NMPOMBIIUICHHOTO CIIOCO0a TOIYYEeHHUsI CEPHOM
kucioTel. [Ipumenenue. Conu cepHOM KHUCIOTBHI, Kauye€CTBEHHAsl peakuus Ha
cynb(ar-uoH. HaxoxneHue cepel U €€ COSAMHECHUN B TpHUPOJe. XUMHUECKOE
3arpsi3HEHUE OKPYIKAIOUIEH Cpelbl COeNUHEHUSMHU cephbl (KUCIOTHBIC JOXKIU,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIIOCOOBI €0 MPEI0TBPAIICHHS
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OO6miass xapakTepucTuka 3JeMeHTOB VA-rpynmbsl. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTEepPHbIE CTETICHU OKUCIICHUS. A30T, pacpOCTPaHEHUE B IPUPOJIE,

¢busznueckrue U XuMHUeckue cBoiictBa. KpyroBopot azota B mpupoae. AMMHAK,




ero ¢u3MUecKue W XMMHUYECKHE CBOICTBa, MojyyeHHe W npumeHenue. Conu
aMMOHHMS, UX (U3NYECKHEe M XUMHYECKHE CBOICTBa, MpPHUMEHEHUE.
KauecTBeHHas peakius Ha MOHbI aMMOHHMA. A30THas KUCJIOTa, €€ MOJIy4EeHHUE,
bu3nvecKkne W XUMHUYECKHE CBOMCTBa (00IMMe Kak MpeACTaBUTENS Kiacca
KUCIOT M cnenuduyeckue). Mcmonp3oBaHue HUTPATOB M COJIEH aMMOHMS B
KauecTBE MHUHEpaIbHBIX yA00peHui. XUMHUYECKOe 3arpsi3HEHUE OKpY’Karolen
Cpezbl COeTUHEHUSIMH a30Ta (KUCIOTHBIE TOKIH, 3arpsi3HEHUE BO3yXa, OYBBI

1 BOJOEMOB)

24

®ocdop, amtorpornHsle Mogudukanuu (ocdopa, puzndeckrne U XUMUYECKHUE
ceorictBa. Oxcupg dochopa(V) u docdopuas kucnora, Qusudeckue u
XMMUYECKHE CBOMcTBa, monydeHue. Vcnonb3zoBaHue ¢ochaToB B KauecTBe

MUHEPAJIBbHBIX YI00pEHU

2.5

OO6mass xapaktepuctuka syeMeHTOB I[VA-rpynmbl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepPHBIE CTETNCHW OKUCICHUS.  YTIEpOXd, aJUIOTPOITHBIC
Moau(UKaIMK, paclpocTpaHeHHEe B MpHUpoje, (PU3NYECKHE U XUMHUYECKUE
cBoricTBa. Ancop6musi. Kpyrosopor yriaepona B mpuponae. OKcuabl yriepona,
X (QU3NYECKHe M XUMHUYECKHE CBOWCTBA, JCWCTBHUE HA >KUBBIC OPraHU3MBI,
MOJTy9YeHUE U TIPUMEHEHHE. DKOJIOTHUSCKHUE MTPOOJIEMBI, CBSI3aHHBIC C OKCHIOM
yraepoaa(lV); rumoresa rmo0aabHOrO MOTEIUICHUS KJIMMAaTa; MapHUKOBBIN
addext. YrompHas kuciaora U €€ ConM, UX (PUINYECKHE W XUMHUYECKHE
CBOICTBa, TonmyueHue U mpuMeHeHue. KauecTBeHHas peakius Ha KapOOHaT-
noHbl. Mcnons3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILICHHOCTH U

CEILCKOM XO035MCTBE

2.6

[TepBoHavanbHbIC MOHATHA 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSX
yraepoaa (MeTaH, 9TaH, OSTWIEH, AaleTHJIeH, 3TaHOJ, TIUIEPUH, YKCYCHas
kuciora). X cocraB m xumMuueckoe ctpoeHue. [loHsiTHE O OMOIOTHMUYECKH
BaKHBIX BEILIECTBAX: MXHUpax, Oelkax, yriaeBoJax — W HX pOIU B IKU3ZHU
yenoBeka. MarepuanbHOE €IWHCTBO OPraHMYECKUX W HEOPTraHUYECKUX

COeIMHEHUN

2.7

Kpemuuii, ero ¢usnueckue u XMMHYECKHE CBOWMCTBA, TOJIY4YEHHE U
npumenenue. CoenuHeHus KpemHus B mpupone. OOmiye npeactaBieHusi o0
okcuae kpemuusa(IV) u kpemuueBoit kuciore. CUIMKATHI, UX MCTOJIb30BAHHUE B
OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH. BajkHele CTpOUTeNnbHbIE MaTepHAIbL:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. [Ipobnembr Oe3omacHOTro

HCITIOJIb30BAHHUA CTPOUTCIIbHBIX MATCPHAJIOB B HOBCGHH@BHOﬁ KHU3HHU

2.8

XUMUYECKUI SKCIIEPUMEHT: H3ydeHHE OOpa3loB HEOPraHMYECKHX BEILECTB,

CBOMCTB COJISHOMU KHUCJIOTBI;, IMPOBCACHUC KAYCCTBCHHBIX peaKHI/Iﬁ Ha XJIOPpHIO-




WOHbI M HaONIOJCHHE MPHU3HAKOB HX IPOTEKAHUs; OIBITHI, OTPAXKAIOIIUE
¢du3nyecKkre 1 XMMUYECKHE CBOMCTBA rajlor€HOB U MX COEIMHEHHUH (BO3MOKHO
UCIOJIb30BAHUE BHJICOMATEPUANIOB); O3HAKOMJICHHE C 00paszlaMu XJIOPUIOB
(ramoreHnI0B); O3HAKOMJICHHE C oOOpasllaMH cepbl W €€ COeAUHEHUSIMHU
(BOBMOXKHO ~ HCIIOJIb30BAaHHE BHJEOMATepUANIOB); HAOJIOJEHHE Ipolecca
oOyrauBaHUs caxapa IMoJ JIeHCTBHEM KOHLEHTPUPOBAHHON CEPHON KHCIIOTBHI;
U3y4YeHHe XMMUYECKHX CBOICTB pa30aBICHHOW CEpHOW KHUCIOTHI, POBEIECHHE
KaueCTBEHHOW peakuuu Ha cyiabpaT-uoH U HaOJIIOAeHHEe MpU3HaKa eé
MPOTEKaHUs; O3HAKOMIIEHHE C (PM3NYECKUMHU CBOICTBaMU a30Ta, Gocdopa u ux
COEIUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMAaTEpUaNOB), oOpa3Lamu
a30THBIX U (ocHOPHBIX yA0OpEHUI; MOTyUYeHHe, COOMpaHe, pacliO3HaBaHUE U
M3y4YeHHE CBOMCTB aMMHaKa; IMPOBEJEHUE KAYECTBEHHbIX pEakUuid Ha HOH
aMMOHUS U (ochaT-uOH M HU3yYEHHE MPU3HAKOB HMX IPOTEKAHUS,
B3aMMO/JICHICTBIE KOHIIEHTPUPOBAHHOM a30THOM KHMCIOTHI C MEIbI0 (BO3MOXKHO
UCIOJb30BAHUE BUIEOMATEPUANIOB); HM3YYCHHE MoOJIeNIell KPHCTAINUYECKUX
pemwéTok anmasza, rpadura, (QyiuepeHa; O3HAKOMIIEHHE C  IIPOLECCOM
azcopOLMU PaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U yCTPOHCTBOM
MIPOTUBOTra3a; IOJlyueHue, coOupaHHUe, paclio3HAaBaHUE U H3yUEHUE CBOMCTB
YIJIEKHCIIOTO Ta3a; IPOBEJCHME KayeCTBEHHBIX peakiuil Ha KapOoHaT- H
CIWJIMKAaT-UOHBl M M3yYEHUE IPU3HAKOB MX INPOTEKAHUS; O3HAKOMIIEHHE C
MPOAYKIUEN CHWIMKATHOM IPOMBIIIJIEHHOCTH; PEIICHNE JKCIIEPUMEHTAIBHBIX

3aj71a4 110 TeMe «BakHeNlIe HeMeTaUIbl U UX COEIUHEHUI

MeTanisl 1 UX COSIMHEHUS

3.1

OO6m1as XxapakTEepPUCTHKA XUMUUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM MX
nonoxxkenuss B llepuommyeckoir cucreme xXumudeckux dneMmeHTtoB ..
MenneneeBa u ctpoeHust atoMoB. CTpoeHue MeTauioB. MeTtamnueckas CBs3b U
METAJUIMYECKasi KpUCTAJUIMYECKass pemeETKa. ODIEKTPOXUMHYECKUN  psf

HaIIpsHKEHNUN METaJUIOB

3.2

duznyecknue U XUMUYECKUE CBOMCTBa MeTaioB. OOIIHe crnocoObl MOTy4YeHHs
MeTtayuioB. [ToHSATHE 0 KOPPO3UM METAIIIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI X OT
koppo3uu. CriaBsl (CTallb, YyTYH, AIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHUE B

OBITY ¥ IPOMBILIIEHHOCTH
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lenouynsle MeTayuibl: nonoxeHue B llepuonnyeckoil cucteMe XHUMHUYECKUX
anementoB [[.M. MeHaeneeBa; CTpoeHHE UX aTOMOB; HaXOXKJICHUE B MPUPOJE.
duznyeckre 1 XUMUIECKHe CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCuabl U
THUAPOKCHUABI HATPUA W KaJlui. HpI/IMeHeHI/Ie IMICJIIOYHBIX MCTAJJIOB MU HX

COE€IMHEHUN




3.4

IllenoyHo3eMeNbHBIE  META/UIBI MarHuMii M KajblUil: IOJ0XKEHHE B
[Iepnoanueckoii cucreme xXumMuaeckux 3reMenToB .M. Menaeneesa; ctpoeHue
WX aTOMOB; HaxoxjaeHue B mpupoge. dusmyeckue U XUMHUYECKHE CBOMCTBA
MarHus W Kauplimsl. BaxkHeimmne coenuHeHUs] Kamblus (OKCHI, THAPOKCHUI,

conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEeHUs

3.5

AmomuHuil: nonoxkenue B [lepuoaudeckod cUCTEME XMMHUYECKMX 3JIEMEHTOB
J.M. MenneneeBa; CTpoeHUE aroMma; HAXOXXIACHHE B Ipupone. Pusuueckue u
XMMUYECKHE CBOMCTBA alfOMUHUS. AM(OTEpHbIE CBONCTBA OKCUIA U THIPOKCUIA

AJIFOMHUHUA

3.6

Keneszo: nonoxenne B [lepuoanueckoin cucreme XumMmuueckux sinemeHTon .M.
MeHieneeBa; CTpOGHHME aToMa; HaxoxjaeHue B mpupoge. Dusnyeckue u
XUMHUYECKHE CBOMCTBa kene3a. Okcuupl, ruapokcuabl u conu xenesa(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOJIyYEeHUE

3.7

XUMHUECKUH SKCIIEPUMEHT: 03HAKOMIJICHHE ¢ 00pa3llaMi METAJJIOB M CIUIABOB,
X (U3MYECKMMH CBOMCTBaMH;, W3Y4YCHHE pPE3yJIbTaTOB KOPPO3UU METAJIOB
(BO3MOXHO WCIIOJIb30BaHUE BUJICOMATEPHAIIOB), 0ocoOeHHOCTEeH
B3aMMOJICHCTBUSL OKCHJAa Kalblusd W HATpus C BOJOW  (BO3MOXKHO
WCIIOJIb30BaHNE BHUJICOMATEPUAIIOB); HMCCICIOBAHUE CBOWCTB KECTKOW BOJIBI;
mpolecca TOPEeHUs JKene3a B KUCIOpPoJe (BO3MOXHO —HCIOJIb30BaHUE
BHJICOMATEPHAIIOB); NMPU3HAKOB MPOTCKAHUS KAYeCTBEHHBIX PEaKIMiA Ha WOHBI
(Marnusi, xanblus, amroMuHus, nuHka, kene3a(ll) m xemesa(Ill), memu(Il);
HaAOJIIO/ICHUE U ONHMCAHUE MPOIECCOB OKPAITUBAHUS TUIAMCHH HOHAMH HATpUS,
Kamuss W Kanblug ~ (BO3MOXKHO — HCIOJNB30BaHHE  BHJIEOMATEPHANIOB);
UCClIeIoBaHNEe aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS U THIPOKCHIA
IIUHKA; PEIICHNUE YKCIICPUMEHTAIBHBIX 33a4 10 TeMe «BakHelIe MeTauibl |

nX COCANHCHU)

XuMHUsI 1 OKpY’Karolas cpea

4.1

HoBeie maTepuanbsl u TexHonoruu. BemecTtBa U maTepuasnbl B MOBCEIHEBHOMN
JKU3HU 4YesioBeKa. XUMHUs U 370poBhe. be3omacHoe MCMoib30BaHUE BEIIECTB U
XUMUYECKUX peakinuii B ObiTy. IlepBas momomp nmpu XUMHYECKHUX OXKOTax M

OTPAaBJICHHUAX

4.2

OCHOBBI ~ JKOJIOTHYECKOM  TPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HCHHE
okpyxaromiei cpensl [1/IK. Ponb xuMuu B pemieHuN 3KOJOTHYECKUX TPOOIIEM.
[IpupoaHbIE HMCTOYHHUKH YTJIEBOJAOPOAOB (yroyib, TPUPOIHBIA Ta3, HEPTH),

MPOIYKTHI UX MEPepabOTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH
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XUMHUECKUH IKCIIEPUMEHT: M3y4YeHHE 00pa3lloB MaTepHajoB (CTEKIIO, CIUIABBI

MCTAJIJIOB, IIOJIMMCPHBLIC MaTepI/IaHH)




IPOBEPSIEMBIE HA OI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NMpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeGOBaHUSI K NMPeAMETHBIM pe3ybTaTaM
0a30BOro ypoBHSI 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TMO03HABa€MOCTH SBJIICHUH npupoabl, IMNOHUMAHUC 00BEKTHBHOM
3HAYUMOCTH OCHOB XHWMHYECKOI HAayKH KakK obnactu COBpPEMECHHOT'O
C€CTCCTBO3HAaHMA, KOMIIOHCHTA O6H.I€I>i KYJbTYpPbl H HpaKTI/I‘leCKOﬁ
ACATCIIBHOCTH 4YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HI€CTBa;

IMOHUMAHHUEC MECTAa XUMHUH CPEAU NPYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJAAaX ITO3HAHHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUYUCCKUX MCTOAAX MCCICIOBAHUA BCIICCTB W HN3YUCHUA
XUMHNYECKHUX peaKuHﬁ; YMCHUC HCIIOJIB30BaTh MOJACIIN JUIA

0OBSICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o cepax npodeccroHaTbHOMN NEATEHOCTH, CBA3aHHBIX C XUMUCH U
COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBaHHBIMH Ha JOCTHIKECHHSIX
XUMUYECKON HAyKH, YTO TO3BOJIUT OOYYaIOIIMMCS pacCcMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyayieit mpodecCuoHaIbHON AesITeNbHOCTH
W ClleNaTh OCO3HAHHBIM BBHIOOP XMMHH KakK NMPO(WIBHOTO TpenMeTa

IIPU TIepexo/ie Ha YpPOBEHb CpeHero o0uiero o0pa3oBaHus

Bianenne cucrteModl XHMMHMYECKMX 3HAaHUM M YMEHHE IPUMEHSATH

CUCTCMY XUMHNYCCKUX 3HaHI/II>’I, KOTOpast BKIIHOYACT:

2.1

BaXHEHUIIINE XUMHWYECKHE IIOHATHA. XUMHWYECKHUH DJIEMCHT, aTOM,
MOJIEKyJa, BELIECTBO, MPOCTOE U CIIOKHOE BELIECTBO, OAHOPOJHAS U
HEOAHOPOAHAd CMEChb, OTHOCHUTCIIBHBIC AaTOMHAsA W MOJICKYJIIpHasA
Macchl, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHsisi), XUMHYECKas
peakuusi, peaklMd COCJUHEHMs, PEAKLUUU pPA3JIO0KEHUs, peaKiuu
3aMEIIEeHUs, peakuuu OOMeHa, TeruioBoM 3((deKT peakuuu, 3K30- U
SHJIOTEPMHUUYECKHE PEaKIMU, PacTBOpP, MaccoBas OIS XUMHUYECKOIrO
AJIEMEHTA B COEMHEHUH, MaccOBast 0JI U MPOLIEHTHAsI KOHLIEHTPALHs
BEILIECTBA B PACTBOPE, SJIPO aTOMA, IEKTPOHHBIN CIION aToMa, aTOMHast

opOuTanb, paadyc aromMa, BAJICHTHOCTh, CTENCHb OKHUCIICHUS,




XMUMHYECKAsI CBSI3b, 3JIEKTPOOTPULATEIBHOCTD, MOJIIPHASL U HEMOJISIpHAs
KOBaJIGHTHasl  CBsI3b, HMOHHAas  CBSI3b, METAJUIMYECKas  CBSI3b,
KpUCTAJUIMYECKass peléTka (aToMHas, MOHHas, MeTaJUIMJYecKas,
MOJIEKYJISipHasi), UOH, KATHOH, aHHOH, 3JIEKTPOJUT U HEDJIEKTPOJIUT,
ANIEKTPOJIUTUYECKAsT ~ JTUCCOLMAIMSA, pEeakIMd HOHHOrO  OOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMM,  OKUCIUTENb U
BOCCTAHOBUTENb, OKHCIEHHME W  BOCCTAHOBIIEHHE, AJIEKTPOJIM3,
XMMHUYECKOE paBHOBECHE, oOpaTHMble M HeoOpaTHMble peakluH,
CKOpOCTb XMMMYECKOW peakuuu, Karaauszarop, [IJIK, xoppo3us

METaJJIOB, CILIABEI

2.2

OCHOBOIIOJAraloIfe 3aKOHbl XMMHH: 3aKOH COXPAaHEHHSI MaccChl,
nepuoanyeckuii 3akoH JI.M. MeHneneeBa, 3aKOH MOCTOSIHCTBA

cocCTaBa, 3aKOH ABora;[po
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TEOPUHU XUMUU: aTOMHO-MOJIEKYJISIDHAsE ~ Teopus, TEOPHS

SHGKTPOHHTHHGCKOﬁ Aucconranmmn

Brnanenue ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH

3.1

YMEHHE [TPaBUJIBHO UCIOJIb30BaTh U3yUEHHBIE BELIECTBA U MaTEPHUAJIBI
(B TOM uyuclle MUHEpaJibHblEe YIOOpEHMs, MeTaulbl W CILIaBbI,
NPOAYKTHl NEepepabOTKU HPUPOAHBIX HCTOYHHUKOB YIJIEBOJIOPOJIOB
(yrnis, mpupogHOro rasza, HeTH) B OBITY, CEJIBCKOM XO34HCTBE, Ha
MPOM3BOJICTBE U NOHMMAaHME 3HAYEHUS JKUPOB, OEJKOB, YIJIEBOJIOB
JUIs OpraHu3Ma 4YeJloBeKa; YMEHUE TPOrHO3UPOBaTh BIMSHUE BEIIECTB
U XMMHYECKHX IPOLECCOB Ha OPraHMU3M YEJIOBEKAa U OKPYXKAOLIYIO

MIPUPOJIHYIO CPELy

3.2

YMCHHUEC UHTCIPUPOBATL XHUMUUCCKHUEC 3HAHUA CO 3HAHUAMH OPYTUX

y4eOHBIX IPEIMETOB

3.3

HaJIMYME OIbITa pabOThl C Pa3IUYHBIMH HCTOYHMKAMU HMH(POpPMAaLUU
0 XUMHUU (HayyHas M HAYYHO-IIOIMYJIIpHAs JUTEepaTypa, CIOBapH,

CIPaBOYHHKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHUBHO OLICHUBATh I/IH(bOpMaIII/IIO 0 BC€HOICCTBAX, HX
MMPpCBPaAlICHUAX n MMPaKTUICCKOM IIPUMCHCHHUU u YMCEHUC

HCIIOJb30BaTh €€ s peicHuAd y‘IC6H0-H03HaBaT€J'H)HI)IX 3aga4

BJ'IaI[CHI/Ie OCHOBaMM MOHSTHMHOTIO alIapara U CHMBOJHYCCKOI'O
A3bIKa XUMHHN OJIs1 COCTAaBJICHUA (bOPMy.H HCOPTraHNU4YCCKUX BCHICCTB,
ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKHHﬁ; OCHOBaMHu XHMHYCCKOM

HoMmeHknatypsl (IUPAC u TpuBHanbHOil)

VMmeHnue oOBICHATH CBSI3b IOJOKEHHS JJIEMEHTA B Hepﬂozu/mecxoﬁ




CUCTEME C YHCJOBBIMM XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKHUX DJJIEMEHTOB (COCTaB M 3apsii sAapa, oOlee Yucio
ANIEKTPOHOB), PpACHpPENEICHUEM OJIIEKTPOHOB IO JHEPTrEeTHUYECKUM

YPOBHAM aTOMOB II€PBBIX TpéX IDEprUoa0B, Kajlvud U KaJIbIUA

Hpe)lCTaBJ'ICHI/Ie (o) nepnonnquKoﬁ 3aBUCHUMOCTH CBOICTB

XUMHUYECKHUX AJIEMEHTOB (paguyc aTtoma, 3JIeKTPOOTPULIATEIbHOCTH),

6 MPOCTBIX W CIIOKHBIX BEHIECTB OT TMOJOKEHUS HIEMEHTOB B
[lepuomnueckoit cucreme (B MalblX TMEpPUONAX ¢ TJIABHBIX
MOArpyMNNax) U 3JIEKTPOHHOTO CTPOEHHUS aTOMa

7 YMmenue knaccuuuupoBaTth:

7.1 XUMUYECKUE FTEMEHTHI

7.2 HEOPraHWYECKHE BEIECTBA

7.3 XUMUYECKUE PEAKLIUU

8 YMeHHe onpenesnsirTh:

S 1 BAJICHTHOCTh U CTENEHb OKHUCIICHHMS XUMHUYECKUX 3JIEMEHTOB, 3apsij

' HOHa

%5 BUJI XUMHMYECKOM CBA3M U THUN KPUCTAUIMYECKON CTPYKTYphl B

' COCTMHECHHSIX

8.3 XapakTep cpeibl B BOJAHBIX PAacTBOpaxX BEUIECTB (KHCIOT, OCHOBAHU)

8.4 OKHCJIUTENh U BOCCTAHOBUTEIH

9 YMeHue xapakTepu3oBath (GU3NUECKUe U XUMUYECKUE CBOMCTBRA:
MPOCTHIX BEIIECTB (KUCIOPOJA, O30H, BOAOPOH, rpaduT, ammas,

9.1 KpeMHu#, a3oT, ¢ocdop, cepa, XJOp, HATpUW, Kalud, MarHHi,
KaJIBIIMH, aTFOMUHUH, JKeJe30)

CIIOKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (Boia,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJAOPOMA, OKCHUIBI M THUIPOKCHIBI

95 metamoB [-IIA rpynn, amtomunus, menu (II), uunka, xeneza (Il u

' II0), oxcuast yraepona (I u IV), kpemuus (IV), azota u dpocdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a3oTucTas, a30THasd,
dbocdopHas, yroiapHas, KpeMHHUEBAsT KHCIIOTA U X COJIH)
MIPOTHO3UPOBaTh M  XapaKT€pU30BaThb CBOWCTBA  BEIIECTB B

93 3aBUCMMOCTH OT HX COCTaBa M CTPOCHUS, NPUMEHEHHUE BEIIECTB B

. 3aBUCUMOCTH OT UX CBOWCTB, BO3MOKHOCTbh IPOTEKAHUS XUMHUYECKUX
MIPEBPAIICHUI B Pa3JIMUHBIX YCIOBHUSIX

10 YMeHHe COCTaBIIATh MOJIEKYJISIPHbIE U MOHHBIE YPAaBHEHUS pEaKUui, B

TOM YHUCJIC:

10.1

peaKIuii HFOHHOTO OOMEeHa




10.2

OKHUCIHNTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKL[Hﬁ

WIUTIOCTPUPYIOIIHUX XHMUYCCKHUC CBOMCTBaA HN3YYCHHBIX KJIaCCOB

103 (Tpynim) HeOpraHMYECKUX BEIIECTB
10.4 MOJTBEPKIAIOIIUX T€HETUYECKYIO B3aUMOCBSI3b MEK/Ty HUMH
11 YMeHue BIYUCIATh (IPOBOAUTE PACUETHI):
111 OTHOCHUTEJIbHYI0 MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XMMHUYECKOIO 2JIEMEHTA B COEJUHEHUH
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHUSM XUMHUYECKUX PpEAKIUid M HAXOAWTh KOJIUYECTBO
' BEIIIECTBA, 00BEM U MacCy peareHTOB WM NPOJYKTOB PEAKIIUU
12 Bnanenue (3Hanne 0CHOB):
OCHOBHBIMM ~ METOJJaMM  HAy4YyHOro TO3HaHus  (HabmroaeHue,
121 M3MEpeHNne, SKCIIEPUMEHT, MOJISIIMPOBAHIE) IPY U3yUSHHUH BEIIECTB U
' XMMHUYECKUX SIBICHUH; yMeHHe chopMynupoBaTh mpoOieMy U
MIPEJUIOKUTH IyTH €€ peIIeHus
122 O6e3omacHOil pabOTBl C XWMHUYECKUMH BEIIECTBAMH, XUMHUYECKOU
' MOCYJI0¥ M JIa0OPaTOPHBIM 000PYT0BAHHEM
npaBUIaMU O€30M1aCHOr0 OOPAICHHUs C BEIIECTBAMHU, UCIIOJIb3YEMbIMU
B ITOBCEIHEBHOW JKU3HU, TIPABUIIAMH MTOBEJICHHS B LIEISIX COCPEKEHUS
123 3I0POBbSl M OKpYXKAIOLIEH NPUPOAHOW cpenbl; MOHMMaHUE Bpeaa
' (omacHOCTH) BO3JIEHCTBHS Ha JKHBBIE OPraHU3MBI OIPEICIEHHBIX
BEIIIECTB, COCOOOB YMEHBIIEHUS U IMPEJOTBpAILEHUs] UX BPEAHOTO
BO3JICUCTBUS
3 Hannune mpakTHUeCcKHX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBICHUS
CIIEIYIOIINX XUMUYECKUX IKCIIEPUMEHTOB:
M3y4YCHHE U OMucaHue (PU3NYEeCKHX CBOWMCTB BEIIECTB; O3HAKOMJICHHE
13.1 C  (u3MYecKMMH W  XMMHUYECKHMMHU  SIBICHUSIMH,  OIIBITEHI,
WTIOCTPUPYIOIINE MPU3HAKH MPOTEKAHUS XUMHUUECKHUX PEaKIIHii
13.2 U3y4YEeHHE CIIOCOOOB pa3fiesieHus: cMeceit
MONlyYeHHUE KHUCIOpOAa U HU3Y4YCHHE €ro CBOWCTB; TMOJTy4YCHHE
13.3 BOJIOPOJa U U3YUYEHHUE €ro CBOMCTB; MOJIYYEHHE YTIJIEKUCIIOrOo rasza u
M3YYEeHHE €ro CBOMCTB; MOTyYeHHE aMMHUAaKa U U3y4YEHHUE ero CBOWCTB
134 IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOW MAacCOBOM JIOJIEH
' pacTBOPEHHOTO BEIECTBA
135 IpUMEHEHHE WH/INKaTOPOB (J1akmyca, METHJIOpaHka U

denondranenna) Ans onpeaeNeHUs XapakTepa Cpelbsl B pacTBOpax




KHUCJIOT U LIeJIouei

13.6

WCCIIENOBAaHNEe W OIIMCAaHHE CBOMCTB HCOPraHM4YCCKHUX  BCIICCTB
Pa3IMYHBIX KJIACCOB; U3YUCHUC B3aMMOJCHCTBUSA KHUCIOT C MCTajljlaMu,
OKCHJaMH MCTAaJJIOB, PaCcTBOPUMBIMHA u HEPACTBOPHUMBIMHU
OCHOBAHHAMH, COJIMH; TIOJYUCHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHHME OAHOro MeETaula AOpyrumM H3  pacCTBOpa  COJIH;
HUCCICIOBAHUC aM(I)OTepHBIX CBOICTB TUAPOKCUAOB QAJIIOMUHHA U

MAHKA

13.7

PCHICHUC SKCICPUMCHTAJIbHBIX 3ada4 M0 TCMaM: «OCHOBHBIC KJIACCHI
HCOPTaHNUYCCKUX COCHHHCHHﬁ)); <<9J'ICKTpOJ'II/ITI/IquKa${
AUcconuyanus, «Baxwneiiye HeMeTalIbl M HX COCOUHCHUA,

«Bakuelnme MeTauIbl U UX COSTUHEHUI

13.8

XUMHUYECKHE  DKCIEPUMEHTBHI,  WUIIOCTPUPYIOUIUE  TMPU3HAKH
MPOTEKAHUS PEaKIMii MOHHOTrO OOMEHA; Ka4eCTBEHHBIC PEaKIMH Ha
MPHUCYTCTBYIOIIME B BOJHBIX PACTBOpPAaX HOHBI: XJIOPUI-, OpOMHUI-,
woauna-, cyinedar-, ¢ocdar-, KapOoOHAT-, CHUIMKAT-aHUOHBI,
TUJIPOKCHU/I-MOHBI, KATUOHBl AMMOHUS, MarHus, KajabIUs, aTFOMUHHUS,

xenes3a (2+) u xenesa (3+), menu (2-+), HuHKA

14

YMmenue:

14.1

MPEJCTaBIATh PE3YyJbTaThl dSKCIEPUMEHTa B (OpME BBIBOJOB,
JI0Ka3aTeNbCTB, IpaUKOB M TaOMUIl W BBIABIATH HMIMPHUECKUE

3aKOHOMEPHOCTH

14.2

YCTaHAaBJIMBATb CBA3U MCIKAY PCAJIbHO Ha6J'IIOZ[aCMBIMI/I XUMHUYCCKUMH
SABJICHUAMHA U IMPOLECCAMH, IMPOUCXOAAINIMMHUA B MaKpO- 1 MUKPOMUPE,

OOBSACHATH IMTPUYIHNHBL MHOFOO6paSI/I}I BCIICCTB

IHEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUS
1 [IepBoHavaIbHBIE XUMUYECKUE TTOHATHS
1.1 UYuctele BemecTBa U cMecu. CrocoObl pa3aeneHus: cMecei
1o ATOMBI W MOJEKYJbl. XHUMHYECKHE JJIeMEHThl. CHMBOJBI XUMHUYECKHUX
' 371eMeHTOB. [IpoCThIe U ClI0KHBIE BELIECTBA.
1.3 Xumuyeckas popmysa. BaneHTHOCTh aTOMOB XMMHUYECKHUX 31€MEHTOB. CTereHb




OKHCJIICHUA

1.4

3aKOH TOCTOSHCTBAa cocTaBa BemlecTB. OTHOcHTEIbHAs aTOMHAs Macca.
OtHocuTeNnbHAS MOJICKYJISIpHAd Macca. MaccoBast 401 XMMHYECKOr0 3JIEMEHTa

B CO€IUHEHUU

1.5

KomnyectBo BemiectBa. Momab. MomsipHas Macca. MonspHbIE 00BEM ra3oB.

Bzanmocss3b KOJINMYCCTBA, MACChl U YHCJIa CTPYKTYPHBIX €IUHHWI] BEIICCTBA

1.6

du3znyeckue U XUMHYECKHE SBICHUSI. XUMHUUYECKas peaknusa u ec IIPU3HAKHU.

3aKOH COXpaHEHHsI MAcChl BEIIECTB. XUMUUECKHE YPaBHEHUS

HepI/IOI[I/ILICCKI/II\/'I 3aKOH H HCpI/IOI[I/I"ICCKa}I CHUCTEMAa XHMMHYCCKHX OJICMCHTOB

1. MenneneeBa. CTpoeHre aTOMOB

2.1

[Iepuonnueckuii 3akoH. [lepuoauueckas cucrema XUMUYECKUX di1eMeHTOB 1.
MenpeneeBa. Ilepuoasl u rpynnsl. U3ndecKknii CMBICI TOPSAIKOBOTO HOMEPA,

HOMCPOB II€pHOJa U T'PYHIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aToMHbIX siaep. M3ortombl. Dnextponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0ueK aTOMOB MepBbIX 20 XHMHUYECKHUX 3JIEMEHTOB

[Tepnonnueckoii cucrems! .M. Menneneena

23

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHX 3JIEMEHTOB MIEPBBIX TPEX
MEePUOJIOB, Kaus, Kaibliug (paguyca aTOMOB, DJIEKTPOOTPUIIATEIHLHOCTH,
METAIMYECKMX W HEMETAJIMYeCKMX CBONCTB) M HMX COCIWHEHUH B
COOTBETCTBHUU C TIOJOKEHHEM »JJieMeHTOB B Ilepuoamdeckoit cucreme u

CTPOCHUCM HUX aTOMOB

Crtpoenue BerecTBa

3.1

Xnumnueckas cBsa3b.  KoBalleHTHas (HOHHpHaH u HeHOHHpHaﬂ) CBA3b.
SJICKTpOOTpI/IHaTeJ'II)HOCTI) XUMHUYCCKHUX OJICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b

3.2

Tunsl KpUCTAJUIMYECKUX PEIIETOK (aToOMHasi, HWOHHAs, MeTaJUIMYecKas),
3aBUCUMOCTb CBOWCTB BEIIECTBA OT THIA KPUCTAIUIMYECKOM PEIIETKU U BUIA

XUMHYECKOH CBSI3U

Baxneiiniue npeaACTaBUTCIIN HCOPraHUYCCKUX BCIICCTB. Hemerannel u wux

COCIUHCHNA. Mertannsl 1 uxX COCAUHCHUA

4.1

Knaccudukamuss ¥ HOMEHKIAaTypa HEOPraHMYECKHX COCAMHEHHMH: OKCHIOB
(coneobpasyromue: OCHOBHBIE, KHUCJIOTHBIE, am(pOoTepHBIE) U
HecoJieoOpa3ylone; OCHOBAHUHM (WIETOYM M HEPAaCTBOPUMBIC OCHOBAHHS);
KUCJIOT  (KHCIOpOACOAep)Kalnue ¢ OCCKHCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX U KUCIIBIX )

4.2

Ou3n4YecKue M XHMHUYECKHE CBOMCTBAa MPOCTHIX BELIECTB-HEMETAIIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS




4.3

duznyeckue M XUMHUYECKHE CBOMCTBA MNPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHUA,
HaTpusda, Kajlusd, Marovusd U KajJbLWA, aJJIOMUHHA, XKEJIC3a. SHGKTPOXI/IMI/I‘—IeCKI/Iﬁ

paa HaHpH)KCHI/II\/'I METAJ1lJIOB

44

dOu3nyuecknue U XUMHYECKHE CBOMCTBA BOAOPOJHBIX CO@)II/IHCHHIZ HEMCTAJJIOB:

XJIOPOBOJIOPOJA, CEPOBOAOPOIa, aMMHUAKA

4.5

dusnueckrue U XMUMHUYECKHE CBOICTBa OKcHI0B HemeramwioB: cepbl (IV, VI),
azota(ll, 1V, V), docdopa(Ill, V), yrnepona(ll, 1V), kpemuusa(I1V). Ilonyuenue

OKCHUJ0B HEMETAIJIOB

4.6

Xumnueckre cBoMCTBa okcuaoB: meTauioB [A-IIIA rpymm, nmHka, memu(ll) u

xenesa(ll, IIT). [Tomy4yernne okCUAOB METAIIIIOB

4.7

XUMUYECKHE CBOWCTBA OCHOBAaHUHN U aM(OTEPHBIX THAPOKCUAOB (Ha MpUMepe
THAPOKCHUIIOB ~aIFOMUHUS, OKene3a, nuHKa). [lomyuenue ocHOBaHWMN U

aM(OTEPHBIX THAPOKCUIIOB

4.8

OO01me XMMHUYECKHEe CBOWMCTBAa KHCIOT: XJIOPOBOJOPOIHOM, CEpOBOJOPOIHOM,
CEpHHUCTOM, CepHOU, a30THOU, (hochopHOU, KpeMHHEBOH, yromapHOU. OcobObie
XUMUYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M Aa30THOW KHCIOT.

HonyquHe KHUCJIOT

4.9

OO61ue xuMu4yeckue cBoicTBa cpeHux coneil. [lomyuenue coneit

4.10

HonyquI/Ie, CO6I/IpaHI/I€, pacno3dHaBaHue BOLOpOJ4, KHCIOpOJdd, aMMHaAKa,

YTJICKHUCIIOTO Ta3a B J1abopaTopuu

4.11

HonyquI/Ie aMMHakKa, CepHOI>'I U a30THOM KHUCIIOT B MPOMBIINIJICHHOCTH. O6IJ_II/IC

CITOCOOBI MOJIy4YCHHA MCTAJIJIOB

4.12

I'eneTnyeckas cBA3b MCKAY KJIaCCaAMU HECOPTaHUYCCKUX COCJIMHEHU I

XUMHYECKUE PEaAKIun

5.1

Knaccudukanus XUMHYECKUX peakluid MO pa3jiNyHbIM MPU3HAKAM: [0 YUCITY U
COCTaBy Y4YaCTBYIONIMX B pEaKIHUW BEIIECTB, MO TEIUIOBOMY 3¢ (deKTy, 1o

W3MEHEHHUIO CTCTICHEH OKHUCICHUS XMMHUUECKHUX AJIEMEHTOB

5.2

TeroBoit 3G eKT XUMHUECKONW peaku, TEPMOXUMHUYECKIE ypaBHEHUSA. DK30-

U SOHAOTCPMHYCCKHUC pCaKIIUU. TepMOXI/IMI/I‘ICCKI/IC YpaBHCHUA

53

OKHCIIMTEIEHOBOCCTAHOBUTEIILHBIC pCaKknuuu. OKHCIMTEIN U BOCCTaHOBUTEIIU.
HpOHCCCH OKHUCJICHUA n BOCCTAHOBJICHUA. SHGKTpOHHHﬁ bajaHc

OKHCIIMTCIIbHOBOCCTAHOBHTEIILHOM pcakuuu

54

TeOpI/IH SHGKTpOHHTquCKOﬁ Jucconuanuu. KaTI/IOHH, AHHWOHBI. QHGKTpOHI/ITH n

HEBJICKTPOJINTHI. CuibHbIC U cl1a0bIe SJICKTPOJINTHI. Crerenn JUucconranmmn

5.5

Peakuuu noHHOTO oOMeHa. YcaoBHS IIPOTCKAaHHA peaKHI/Iﬁ HOHHOI'O 06M6Ha,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIC YPABHEHUS PEAKIIUN

XUMUS U OKpYyKarolias cpeia




6.1

Bemectea u marepuansl B TNOBCEIHEBHOM JKW3HM 4eloBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB M XUMHYECKHUX peakiuii B jabopaTopuud U OBITY.

HepBa;I nmomMouib Mpu XUMHYICCKUX 0XKOraxX U OTPABJIICHUAX

6.2

XYWMHYECKOE 3arps3HEHUE OKPYXKalIeW cpeabl  (KUCIOTHBIE  JTOXKIH,
3arpsi3HEHUE TOYBHI, BO3yXa U BOJOEMOB), CIOCOOBI €r0 MPEeIOTBpPAILICHUS
[Ipenenpras pomyctumas konmeHtpanus BemectB (IIJK). Pomp xumum B
pEIIeHWH DKOJIOTUYECKUX TMpolieM. YCWIeHHe MapHUKOBOTO dddekra,

pa3pylieHrue 030HOBOTO CJIOSI

6.3

[Tpumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUSI U UX COCAMHEHUH B
OBITY, MEIWIMHE, TNPOMBIIUICHHOCTH W CEeIbCKOM Xo3siicTBe. [IpumeHenme
METAJUIOB M CIUIaBOB (CTajlb, YYTyH, AIOPAIIOMUHUI, OpoH3a) B OBITY H
MPOMBIIIICHHOCTH UX coequHeHui. [IoHaTHE 0 KOPPO3UU METaIJIOB, OCHOBHEIC

CITIOCOOBI 3aIlIUThI UX OT KOPPO3UU

6.4

[IpupoaHble UCTOYHUKU YIJIEBOAOPOAOB (Yrojib, HPUPOIHBIA ra3, HEPTH),

MPOIYKTHI UX MepepaboTku (OEH3UH), UX POJIb B OBITY U IPOMBILIUICHHOCTH

6.5

HepBOHaanBHBIe MOHATHS 00 OPraHrMv4CCKrUX BCHICCTBAX KAaK O COCAWMHCHUAX
yrjiepoaa (MeTaH, 9TaH, 3TWJICH, AaCTUJICH, 3TAHOJI, TJIMIICPUH, YKCYCHasA KI/ICHOTa).
[loHsaTHE 0 OMOJOTHMYECKH Ba’KHBIX BCHICCTBAX: KUpPaAX, 6em<ax, Yrj€Boaax — U Uux

POJIA B JKU3HU YCIIOBCKA

PacuéTter:

7.1

Io (I)OpMy.]'IaM XUMHYECKHX COCIMHEHUM

7.2

Macchl (MacCOBOI) IOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

Mo XUMHUYCCKUM YpPABHCHHUAM
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