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HOACHUTEJBHASA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
COCTaBJIIEHa Ha OCHOBE TpeOOBaHMM K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBarebHON TPOrpaMMbl OCHOBHOTO OOIIIEro o0pa3oBaHMsl, MPEACTABIEHHBIX
B ®I'OC OO0, a Takke Ha ocHOBe (¢eaepaibHOW paboyeil mporpaMmbl
BOCIIUTAHUS U ¢ YUYETOM KOHIIEIIIIMH MPENoAaBaHus yueOHOTO MpeaMeTa « XUMHUsI»
B 00pa3oBaTeNbHBIX Opranu3anusx Poccutickoit depeparuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LENAX, OOIIEH cTpareruu
oOydeHMs, BOCHUTAHUS W Pa3BUTUS OOYYAIOIIUXCS CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHABIMBACT o0s3aresibHOe MIPEAMETHOE coaep>KaHue,
NpeAyCMaTpPUBAECT PACIPENICICHUE €ro Mo KjIaccaM W CTPYKTYPUPOBAaHHUE I10
pazienaM M TeMaM MpOorpaMMbl MO XUMHH, OMNPEACNSET KOJIMYECTBEHHbIC H
KaueCTBEHHbIE XapaKTEPUCTUKH colepKaHus, PEKOMEHTYEMYIO
NOCJEIOBATEIbHOCTh ~ M3YYEHUSI XUMHUHM C YYETOM  MEXKIPEAMETHBIX H
BHYTPUNIPEAMETHBIX  CBsI3€d, JIOTMKM  Y4eOHOro mpoIlecca, BO3PACTHBIX
0COOEHHOCTEH  O0ywaroluxcs, ONpenesieT BO3MOXKHOCTH —IIpeaMera  Juis
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTeIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHHUs, a TaKKe TPeOOBaHHI K
pesyapraraM o0ydeHHs XMMHUHM Ha YPOBHE IIeJiel M3y4YeHUs IpeaMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIHLHOM JCSATEIBHOCTH OOYYaAIOMIETOCs] IO OCBOCHUIO
y4e0HOTO COfIepKaHUS.

3HaHWE XWMHUH CIY)KHT OCHOBOM Il (OPMHpPOBAHUS MHPOBO33PEHUS
00y4aromerocsi, €ro MpeAcTaBICHU O MaTepUaIbHOM €IUHCTBE MHUPA, BAKHYIO
poJib UTpatOT (QopMHUpPYEMbIE XMMHEH MPEACTABICHHUS O B3aUMONPEBPAIICHUIX
SHEPTUU M 00 DSBONIOIUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TIOOAThHBIX
mpoOjieM YCTOWYHMBOTO PAa3BUTHS UYEIIOBEUSCTBA — CHIPHEBOH, IHEPTreTHYCCKOM,
MUIIEBON U SKOJIOTUYECKON O€30MacHOCTH, MPOOIJIEM 3PaBOOXPAHEHUSI.

N3yuenune xumuu:



CIIOCOOCTBYET  peaiu3allud  BO3MOXHOCTEW  JUIsi  CaMOpa3BUTHSL U
dbopMUpOBaHUS KYJIBTYpPbl TUYHOCTH, €€ 00111eH U PYHKIIMOHATLHON IPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHHE MBIIIJICHUS W TBOPUYECKUX CIIOCOOHOCTEH
0o0y4Jaronuxcsi, HABBIKOB HMX CaMOCTOSTEJIBHOM  y4eOHOW  JIeSITeNhHOCTH,
AKCIIEPUMEHTANBLHBIX M HCCIENOBATCIbCKUX YMEHUM, HEOOXOINMMBIX Kak B
MMOBCEIHEBHOM JKM3HU, TaK U B MPO(ECCUOHATLHOMN JeATeIbHOCTH;

3HAKOMHUT CO CHENU(PUKOM HAYYHOTO MBIIUICHUS, 3aKJaJbIBA€T OCHOBBI
IIEJIOCTHOTO B3IVIsi/Ia HA €MHCTBO MPUPOJILI U YETIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (GOPMUPOBAHUHU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH O0YYalOIINXCS;

croco0CcTByeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUSI K €CTECTBEHHO--
HAy4YHBIM 3HAHUSAM, K TPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B IKOJOTHYECKOE
oOpa3zoBaHue 00y4arONIUXCS.

JlaHHbIE HampaBleHHs B OOYYCHUM XHMHHU OOECIEUMBAIOTCS CHEIU(UKOMA
cColepkaHud  y4yeOHOro  TpeAMeTa, KOTOPbIA  SBISETCS  IEIaroruyecku
aJanTUPOBAaHHBIM OTpakeHHUEM 0a30BOM HAyKW XMMHUU Ha ONpPEEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIero o0pa3oBaHUs OPUEHTHUPOBAH HA
OCBOCHHE OOYUYaIOIIMMHKCS CHUCTEMbI IMEPBOHAYATIBHBIX TMOHATUA XUMHH, OCHOB
HEOPraHMYeCKOM XUMHHM W HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX IOHATHI
OPraHUYE€CKOU XUMHH.

CrpykTypa cojepkaHusl TPOrpaMMbl 10 XHUMHUHU CPOpPMUPOBAHA HA OCHOBE
CUCTEMHOro monxoaa K €€ mzyueHuro. CoaepKaHUE€ CKIAJbIBAETCA U3 CHUCTEMBI
MIOHATUN O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUH O XUMHYECKOU
peakuuu. O0e O3TU CUCTEMBl CTPYKTYPHO OpPraHM30BaHbl MO MPUHIHIY
MOCJIEI0BATENIBHOTO PAa3BUTHSI 3HAHUM HAa OCHOBE TEOPETHUUECKHUX IMPECTABICHUI
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YY€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona J. 1. MeHnaeneeBa kKak OCHOBHOI'O 3aKOHA XWMUU;

— YUYCHHA O CTPOCHHUH aTOMa U XUMHUYECKOM CBA3U,



— TpeACTaBICHUNU 00 DICKTPOJUTUYECKOW JUCCOLMAIMU BEIIECTB B
pacTBopax.

Teopernyeckue 3HAHUSA PACCMATPUBAIOTCA HA OCHOBE OMIHUPUYECKHU
MOJIYYEHHBIX U OCMBICJICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEI0BATEIHLHO OT OJHOTO
YPOBHSI K IPYTrOMY, BBIMOJIHSAST (DYHKIIMK OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHS U BO3MOXKHOCTEW MPAKTUYECKOTO MPUMEHEHHUS U TTOJTYUYCHUS N3y4aeMbIX
BCIILICCTB.

OcBoeHME mOporpaMMbl MO XUMUHM  CIOCOOCTBYeT  (hOPMHPOBAHUIO
NPEACTABICHUS O XUMUUYECKON COCTABISAIONICH HAYYHOW KApTHUHBI MUPA B JIOTUKE
€€ CHUCTeMHON MpHUPOAbl, LEHHOCTHOIO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOo/aM T03HaHUsS B Hayke. M3ydeHue XUMHUM MNPOUCXOAUT C MPHUBICUYECHHUEM
3HAHUW U3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyXalolmuil MUpY,
«buonorus. 57 knaccel» U «dusuka. 7 Kjiaccy.

[Ipy wu3yueHMH XUMHH TIPOUCXOAUT (opMUpOBaHHWE 3HAHUNW OCHOB
XUMUYECKOW HAayKHd KaK OO0JIAaCTHM COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPHI.
3amaua y4eOHOTO MpeaMeTra COCTOMT B (POPMUPOBAHUM CHUCTEMBl XUMHUYECKUX
3HAaHUN — Ba)KHEUIINX (haKTOB, MOHATHH, 3aKOHOB U TEOPETHUYECCKHUX IOJIOKCHUH,
JOCTYIHBIX O00OOIIEHU MHUPOBO33PEHUECCKOTO XapakTepa, s3bIka HAyKH, B
npuoOIIEHNH K HAaydHBIM METOJAM T[IO3HAHUS TPU HU3YYCHUU BEIIECTB M
XUMUYECKUX peakuii, B OpMHUPOBAHUM M PA3BUTHHU IMMO3HABATCILHBIX YMCHHH U
WX TPUMEHCHHMH B Y4YCOHO-IIO3HABATEIILHOH M  Y4eOHO-MCCIIEIOBATEIbCKON
NEATeIbHOCTH, OCBOCHHUM IIpaBHJI 0O€30MacHOro oOpalieHus ¢ BEIISCTBaMH B
MOBCEIHEBHOM KU3HH.

[Ipn m3ydeHHMM XUMHUHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS BaKHOE
3HAUYCHUE NMPUOOPETN TaKUE IEIH, KaK:

— (¢opMHpOBaHHE HWHTEIUICKTYaJbHO pAa3BUTOH JIMYHOCTH, TOTOBOM K
camM000pa30BaHMIO, COTPYIAHUYECTBY, CAMOCTOSITEILHOMY IIPHUHSITHIO PEIICHUH,

CIIOCOOHOM aIanTHUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KU3HHU;



—  HalmpaBIEHHOCTh OOyYeHHs Ha CHCTEMaTHYecKoe TMPHOOIICHHE
o0yJarommxcss K CaMOCTOSITENIbHOM IO3HABAaTENbHOW JESATENbHOCTH, HAayYHBIM
METO/IaM TMO3HAHUs, (POPMHUPYIOIMIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XHMWH;

— obecrnieueHne yCclIoBU, CIOCOOCTBYIOIIMX MTPUOOPETEHUIO 00yUYaIOIIUMHUCS
OTbITa Pa3HOOOpPA3HON NEATENbHOCTH, MO3HAHWS M CAMOIMO3HAHMS, KIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETCHIINI), WMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUOB JCSATCILHOCTH,

— (¢opmupoBanue oO0meH (GYHKIMOHATHHOH W €CTeCTBEHHO-HAYyYHOM
IrPaMOTHOCTH, B TOM 4YHCJI€ YyMEHHUH OOBSICHATH W OLIEHWUBATh SIBJICHHUS
OKPYKaIOIIETO MUpa, WCIONB3ysd 3HAHUS W OTMBIT, MOJyYeHHBIC NMPU U3yYCHUHU
XHUMUH, TPUMEHATh WX TPH PEIICHUH MpoOJieM B TIOBCETHEBHOW KU3HU W
TPYAOBOH JESATEIHLHOCTH;

— ¢dopmupoBaHue y OOyYarolUXCsl TYMaHUCTHYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XUMHUYECKUX 3HAHUU JUIsi BBIPAOOTKH SKOJOTUYECKH
IEJIECO00pa3HOTO TOBEJEHUsT B OBITY M TPYIOBOM JAESTEIBHOCTH B LEJAX
COXPaHEHHUSI CBOETO 37I0POBBS M OKPYKAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCITUTAHUIO HAa OCHOBE YCBOCHHUS OOIIEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOdWIIsS W HANPaBIECHHOCTH JaJbHEUIIIErO
oOydJeHMS.

OOmiee YMCIO YacoB, OTBEAEHHBIX MJS M3yYEHHMs] XUMHHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2

yaca B HeJel0), B 9 kiacce — 68 4acoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYYEHUA

8 KVIACC

IlepBoHayaibHbIE XUMHYECKHE MOHATHSA

[Ipenmer xumuun. Ponp XuMuu B )KU3HU 4YENOBEKAa. XUMHS B CUCTEME HAyK.
Tema u BemecrBa. PuU3NYECKHE CBOMCTBA BELIECTB. ATpPETaTHOE COCTOSHHE
BemiecTB. IloHsiTHe 0 MeTomax MoO3HAHUS B XMMHU. UWCTBIE BEmIeCTBA U CMECH.
CrniocoObI pa3zieneHus: CMeCeH.

ATOMBI M MOJEKYIbl. XHUMHUYECKHE 3JIeMEHTbl. CHMBOJIBI XUMHUYECKHX
37€MEHTOB. [IpoCThIE U CIIOXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYEHUE.

Xumuueckas ¢popmyna. BaJeHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BemiecTB. OTHOocuTeabHAs aTroMHas Macca. OTHOCHUTEIbHAS
MOJIEKYJISIpHAas Macca. MaccoBasi J0J1si XUMHAYECKOTO 3JIEMEHTA B COCIMHEHUH.

KonnuectBo BemectBa. Monb. MossipHast macca. B3anMOCBSI3b KOJIMYECTBA,
Macchl W 4YHCJA CTPYKTYPHBIX €IMHHI] BemlecTBa. Pacu€tel mo Qopmynam
XUMHUYECKHUX COCAUHCHUM.

DU3NYECKHUE U XUMHYECKUE SIBIICHUS. XUMHUYECKasl peakys U €€ MpU3HaKU.
3aKOH COXpaHEHHS MacChl BEIIECTB. XUMHYECKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PeaKIni (COCTUHCHHMS, Pa3I0KEHUS, 3aMEIIICHHS, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW ITOCYI0H, MpaBWiIaMu pabOThl B J1a0OpaTOPHH H
npuéMaMu oOpaIIeHus: ¢ Ja00paTOpHBIM 000PYIOBaHUEM, U3YYCHUE M OIHCAHHEC
¢u3nuecKknx CBOMCTB O00pa3lOB HEOPTAaHMYECKUX BEIIECTB, HAOIIONCHNE
dbu3nvecknx (IJIaBICHHE BOCKA, TasHHUE JIbJla, pacTHpPaHHUE caxapa B CTYIIKE,
KUIICHHE U KOHJEHCAIMsS BOABbI) U XUMHUYECKHUX (FOpEHHE CBEYH, MPOKAJHWBAHHUE
MEIHOM MPOBOJIOKH, B3aUMOJICUCTBHE Mejla ¢ KHUCIIOTOW) SIBJICHUM, HAOMIOACHUE U
OMHCaHUE MPU3HAKOB MPOTCKAHUS XUMHUUYECKHX pPEakIui (pasiokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHUCJIOTHI C XJOPHUIAOM Oapus, pa3ioKeHHEe THAPOKCHIA

menu (II) mpu HarpeBaHuM, B3aMMOJACHCTBHUE kKeje3a ¢ pacTBopoM conu menu (I1),



U3y4YEeHHE CIOCOOOB pa3felieHHs] CMECEH: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIIapUBAaHUE, AUCTHIUISILMUSA, XpoMaTorpadus, NPOBEICHUE OYUCTKU IMOBAPEHHOM
conu, HaONIONEHWE W  ONUCAaHWE  PE3yIbTaTOB  MPOBEACHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUsS MAacChl, CO3JAaHHEe MOJENeHd MOJIeKyl

(IIapocTep>KHEBBIX).

Baxueiimue npeacTaBuTe M HEOPraHMYEeCKUX BelIeCTB

Bo3agyx — cMmech razos. CocrtaB Bo3znyxa. Kucimopon — 3meMEHT U mpoOCTOe
BemecTBo. HaxoxxneHnue kuciopona B mnpupone, (U3MYECKHE M XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuawl. [Ipumenenue xucnmopoma. CrocoOsl
MOJIy4eHHUs KUCIIOpoJa B Jaboparopud U MTPOMBINUIEHHOCTH. Kpyrosopor
Kuciiopoza B npupose. O30H — aJIoTpoIiHast MOIU(PUKALIHS KUCIOPOa.

TermoBoit 3(deKkT XUMHUYECKON peakiuu, TEPMOXUMHUYECKHE YypaBHEHUS,
9K30- M DHAOTEPMUYECKHE peakuuu. TOIUIMBO: Yroib M METaH. 3arps3HEHUE
BO3/yXa, YCUJIICHHE MapHUKOBOTO 3P deKTa, pa3pyluieHue 030HOBOTO CIOA.

Bogopon — »sneMeHT M mpocTtoe BemiecTBO. HaxokaeHue Boaopona B
npupone, (Qu3MYeckrue W XUMHYECKHE CBOWCTBA, TPUMEHEHHE, CIOCOOBI
nonydyeHusi. Kuciaotel u comnu.

MounsipHblii 00bEM Ta30B. Pacy€Thl M0 XUMUYECKUM YPAaBHCHHSIM.

duznueckre CBOMCTBA BOAbl. Boma Kkak pacTBopuTenb. PacTBOpEL
HacellienHble M HEHACBIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BELIECTB B BOJE.
MaccoBasi 107151 BelllecTBa B pacTBOpE. XMMHUUECKHE CBOWCTBA BOAbl. OCHOBaHMSI.
Ponb pactBOpOB B mpupoae M B KU3HU 4elIOBEKa. KpyroBopoT BOABI B IIPUPOIE.
3arpsi3sHEeHHEe NMPUPOIHBIX BOI. OXpaHa U OUYMCTKA MPUPOAHBIX BOJ.

Kmaccudukamus nHeopranmdeckux coenuHeHui. Oxcuabl. Knaccudukarms
OKCUJIOB:  coyieoOpa3yiolliie  (OCHOBHbIE,  KHUCJOTHbIE, aM(oOTepHblE) U
HecosneoOpaszyromue. Homenknarypa oxcunoB. ®duznueckue ©u XUMUYECKHUE
cBocTBa OKCUIOB. [loydeHrne okcuaoB.

OcHoBanust. Knaccudukanus OCHOBaHMM: MIENIOYM U HEPACTBOPUMBIC



ocHoBaHusA. Homenknarypa ocHoBaHui. Duznyeckue M XUMHYECKUE CBOMCTBA
ocHoBaHuu. [lonyyeHne ocHOBaHU.

Kucnorsl. Knaccudukanus kucnor. Homenknarypa kucinor. dusndeckue u
XUMHUYECKHE CBOMCTBAa KuUCIOT. Pan aktuBHoctn MetaiuioB H. H. bekerosa.
ITonydyeHue KUCoT.

Conu. Homenkiarypa coneil. @U3NYECKHE U XMMUUYECKUE CBOMCTBA COJIEH.
ITonyuenue conen.

I'eHeTHYecKas CBsI3b MEXK]1y KJIACCAMU HEOPTraHUYECKUX COCTUHEHMUIA.

Xumuueckuit IKcnepumenm:

KaYeCTBEHHOE OMPEACIICHUE COJICPKAHUSI KUCITOPOJa B BO3/IYXE, MOTYUYCHHE,
coOupaHue, pacrno3HaBaHWE M H3YYEHUE CBOWCTB KHCIOpOnAa, HaOmoneHue
B3aMMOJICUCTBUSI BEHIECTB C KHUCJIOPOAOM U YCIOBHS BO3HMKHOBEHHUSI U
npeKpaiieHuss TopeHus (mokapa), O3HAKOMJICHHE C oOpasllaMu OKCUJIOB H
ONMKMCaHUEe HX CBOWCTB, MOIy4YyeHUE, COOMpaHHe, pacrno3HABAaHWE W M3YyUYCHHE
CBOICTB BopoOpoja (ropeHue), BlaumojencTeue Bomopoaa c¢ okcugom meau (II)
(BO3MOXKHO MCIOJIB30BAaHHUE BHUAEOMATEpUANIOB), HabOofeHHEe 00pa3lloB BEIIECTB
KOJMYECTBOM | MOJb, HCCIIEOBAHME OCOOCHHOCTEW pacTBOPEHHS BELIECTB C
pa3IMYHOM pPACTBOPUMOCTBIO, MPUTOTOBICHHE pPAaCTBOPOB C OMNPEAEIEHHON
MACCOBOM JI0JIE pacTBOPEHHOIO BENIECCTBA, B3aUMOJICHMCTBUE BOJBI C METAJJIAMU
(HaTpueM ®W  KaibllueM) (BO3MOXHO HCIOJIb30BAHUE BHUICOMATEPHUAJIOB),
UCCIIeJOBaHUE O00pa3lioB HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB,
HaOJIIOZICHUE M3MEHEHHSI OKPACKHW MHJIMKATOPOB B PAacTBOpaxX KUCIOT U IIETIOYEH,
n3yueHue B3ammozencTBus okcuga Mmeau (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KUCJIOT C METaJUlaMH, PEaKIUd HEeUTpaau3aluH, IOJyYEeHUE HEPACTBOPUMBIX
OCHOBAaHMUM, BBITECHEHHE OJHOTO MeETajUla APYTMM W3 PAacTBOpa COJIM, PEIICHUE
JKCIEPUMEHTAJNIBHBIX 3aJlady Mo TeMe «BaxHeWmme Kiacchl HEOPraHWYECKUX

COEIMHEHUN.



Ilepnognyeckuit 3axkoH u Ilepuoguyeckas cucTeMa XHMHYECKHX
anremenToB /[I. WU. MengeaeeBa. CrpoeHue aromMoB. XHMHYECKasi CBA3b.
OKHCINTENBbHO-BOCCTAHOBUTEIbHBIC PEAKIIHU

[lepBble TOMBITKM KIAacCU(UKAIMU XUMUYECKUX dieMeHTOB. [lonsTue o
rpynmnax CXOIHBIX 3JIEMEHTOB (LIEJOYHBIE M IIEIOYHO3EMENIbHbIE METaJllbl,
rajioreHbl, HHEPTHBIE ra3bl). DIEMEHThI, KOTOpble 00pa3yloT aMm(pOTEPHbBIE OKCUIbI
Y TUJPOKCHU/IBI.

Ilepuonnueckuii 3akoH. lleprognyeckas cucremMa XUMUYECKUX IEMEHTOB /.
N. Menaeneesa. Kopotkonepuoanas u jiuuHHonepuoaHas Gopmsl [lepuonnueckoit
cucteMbl xumudeckux osnemeHToB J[. WM. Menneneesa. Ilepuogsl U rpymibl.
@U3HYECKHI CMBICII MOPSAIKOBOTO HOMEPA, HOMEPOB MEPUO/IAa U TPYIIIBI AIEMEHTA.

Crpoenune atoMoB. CocTtaB aToMHBIX siaep. M3otonsl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000J04YeK aTtoMOB MepBbIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuonnueckont cucrembr J[. M. MeHneneeBa. XapaKTEpUCTUKA XHMHUYECKOIO
AJIEMEHTA 110 ero nojoxeHuro B [lepuonnueckoit cucreme /[. 1. Menzaeneena.

3aKOHOMEpPHOCTH U3MEHEHHS paJuyca aTOMOB XHMHUYECKUX 3JIEMEHTOB,
METAJUINYECKUX U HEMETAJTIMYECKUX CBOMCTB I10 TPYIIaM U EPUOJIaM.

3nauenue Ilepuognyeckoro 3akoHa u Ilepuonnieckoi CUCTEMbI XUMHYECKUX
BJIEMEHTOB ISl pa3BUTUS Hayku W npaktuku. . . MenpeneeB — yd€Hbld U
IpaK/IaHMH.

Xumuueckas cBsi3b. KoBajeHTHas (MOJsipHAs M HEMNOJSIpHAsA) CBSI3b.
ONEeKTPOOTPHULIATEILHOCTh XUMUYECKUX 3J1€EMEHTOB. VIOHHas CBSI3b.

Crenenp  okucieHHs.  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIE  PEAKIUHU.
IIpoueccsl oKuCaEHUS U BOCCTaHOBIEHHS. OKUCIUTEIN U BOCCTAaHOBUTEH.

Xumuueckuii IKcnepumenm:

U3y4YEeHHE O0O0pa3lOB BEIIECTB METAUIOB W HEMETAJUIOB, B3aUMOJECHCTBUE
TUAPOKCUIA LHMHKAa C PACTBOPAMM KHCJIOT M WIEIOYEH, INPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN

(ropeHue, peakinu pa3ioKEeHUs, COCTUHECHHUS).



Mestcnpeomemmnoie cea3u

Peanmuzanusi MEXNpeaMETHBIX CBSI3ed MpH HM3YYCHUH XUMHUHW B 8 Kiacce
OCYIIECTBISIETCS 4Yepe3 HCIONb30BaHWE KaK OOIIHUX eCTEeCTBEHHO-HAYYHBIX
MOHATHH, TaK W MOHSATUHN, SBIISIOIIUXCS CUCTEMHBIMH JJIS OTACIBHBIX MMPEIMETOB
€CTeCTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAYyYHBIC TMOHATHS: HAyYHBIH (akT, THIOTE3a, TEOPHs,
3aKOH, aHallu3, CHHTE3, KIacCupUKaIuUs, TMEPUOIUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICITMPOBAHUE, U3MEPECHHE, MOJICITb, SIBJICHUE.

dusnka: MarTepus, aroMm, O3JIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIHU],
M30TOIIBI, PAIMOAKTHBHOCTh, MOJIEKYJa, dJICKTPUUECKUN 3apsij, BEIIECTBO, TEIO,
00BEM, arperatHoe COCTOSIHHE BEIECTBA, Ta3, (U3MYCCKUE BEIIMYUHBI, CIUHUIIBI
MU3MEPEHUs, KOCMOC, TUIaHETHI, 3BE31bI, COHIIE.

buonorust: horocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE TIOPOBI, TIOJIE3HBIC

HNCKOIIaCMBIC, TOIINIMBO, BOOHBIC PCCYPCHI.

9 KJIACC

BemecTBO M XMMHYECKasl peaKUMs

[Tepuonnueckuit 3axoH. llepuoguueckas cucteMa XUMUYECKUX AJIEMEHTOB /.
N. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUH CBOWCTB
XUMHUYECKUX DOJIEMEHTOB TMEPBBIX TPEX TMEPHUOJOB, Kajus, KalblUi W UX
COCIMHEHUH B COOTBETCTBHM C TIOJIOKEHHUEM »3JIEMEHTOB B llepuognueckon
CHUCTEME U CTPOCHHEM MX aTOMOB.

CrpoeHue BemiecTBa: BHJBI XUMHYECKOW CBSI3U. THIBI KPUCTATIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOWMCTB BEIIECTBA OT THUIIA KPUCTALNIMYECKON PEIIETKH U
BUJla XUMHYECKOU CBSI3H.

Knaccudukanus m HOMEHKJIaTypa HEOPraHUYECKUX BEHIECTB. XUMHYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIWYHBIM KJIACCAaM HEOPTraHUYECKUX

COCHHHCHHﬁ, ICHCTUYCCKAA CBA3b HCOPraHUYICCKUX BCIICCTB.



Knaccuduxanus XxuMruueckux peakiui o pa3indyHbIM Mpu3Hakam (1o YUCITy
M COCTaBy YYacTBYIOIIUX B pPEaKIMU BEHIECTB, MO TEIJIOBOMY 3(dQeKTy, Mo
W3MEHEHUIO CTETICHEH OKUCICHUSI XMMHUYECKHUX AJIIEMEHTOB, IO OOpaTUMOCTH, IO
YYaCTHIO KaTrajau3aropa). JK30- U IHAOTEPMHUUECKUE PEAKIUH, TEPMOXUMUYECKUE
YpaBHEHUS.

[lonsitTue o ckopocTH xumuuecko peakuuu. IloHsTe 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMHYECKUX peakiusax. [IoHsATHEe O TOMOTEHHBIX M TeTEPOTEHHBIX
peakuusx. [lonarue o karanusze. [lonstue o xumuyeckoM paBHOoBecuu. DakTopwl,
BIUSAIONIUE HA CKOPOCTh XUMHMUYECKOM pPEaKIUMU W TIOJIOKEHHUE XUMHUUYECKOTO
paBHOBECHSI.

OKHUCIUTEIPHO-BOCCTAHOBUTENIBHBIC  PEAKIMU,  DJICKTPOHHBIM  OajaHc
OKHCIUTEIILHO-BOCCTAHOBUTEIbHOM peaxiuu. CocraBiieHue YpaBHEHUI
OKUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HKCMIOJb30BAHMEM  METOZA
AIEKTPOHHOTO OaiaHca.

Teopust 3MEKTPOTUTHUECKON JUCCOLMAIIANA. DIEKTPOJIUTHI U HEINIEKTPOJIUTHI.
Karnonsl, aHnoHbl. MexaHW3M AUCCOIMAIIMUA BEIIECTB C PA3JIAYHBIMUA BHIAAMU
xuMudeckon cBs3u. CteneHpb aucconuanui. CHIIbHBIC U CTTa0bIe DJICKTPOJIHTHI.

Peakiiuu nonHoro oomMeHa. YCIOBHS NMPOTEKaHUS peaKIuii HOHHOTO oOMEHa,
MOJIHBIE W COKpall€HHbIE HMOHHBIC YpaBHEHMS peakuuil. CBOWCTBA KHUCIOT,
OCHOBAaHMM W COJIGM B CBeTe NPEACTABICHUNA 00 3ICKTPOIMTHYECKON
nucconnanuu. KauecTBeHHbIE peaku Ha MOHBL. [loHATHE O THApOIH3E COoJeH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMH KPUCTAUIMYECKUX PEMETOK HEOPTaHWYECKUX
BCIIECTB — METAUIOB W HEMeTaJuloB (rpadura M aiMasa), CIOKHBIX BEIISCTB
(x;mopuga HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOW peakivu
OT BO3ACHCTBHS pPa3IWYHBIX (PAKTOPOB, HCCICIOBAHUE DSJICKTPOIPOBOIHOCTH
pacTBOpPOB BEIIECTB, MpoOIEcCa JUCCOUMALMM KHCJIOT, IIEJI04er U COoJIer
(BOBMOKHO  HCIIOJIb30BaHHWE  BHUJEO  MarepuajoB), IPOBEICHHE  OIBITOB,

WUIIOCTPUPYIOIIUX  MNPU3HAKKM  NPOTEKaHUs  peakluid  HMOHHOro  oOMeHa



(oOpazoBanue ocajka, BbIJeJICHUE Tra3a, OOpa3oBaHUE BOAbI), OIBITOB,
WUTIOCTPUPYIOIINX ~ TPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBHUTEIBHBIX  PEaKIni
(ropeHue, peakuH PasIOKEHUs, COSAMHCHMS), PACllO3HABaHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBI0 KAau4eCTBCHHBIX pEaKNWii HAa  HWOHBL, pEIICHUE

OKCIICPUMCHTAJIbHBIX 3aaa4.

HeMeTanbl u UX coeIMHEHUST

OO6mast xapakTepucTuka TrajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbie cTeneHu okucieHus. CTpoeHne U (U3NYECKUue CBOWMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHMYECKHE CBOMCTBA Ha MNpPUMEPE  XJopa
(B3auMoneiicTBME C MeTa/UlaMH, HEMeTajUlaMu, Inejodamu). XJIOPOBOIOPO.
ConsiHass KUCJIOTa, XMMHYECKHE CBOMCTBA, TMONy4YeHUe, NMpuMeHeHue. JlelicTBue
XJIOpa M XJOpPOBOAOPOJA HAa OpraHM3M 4eloBeKa. BakHelmume XJIopuibl U UX
HAX0XKJICHUE B MIPUPO/IE.

OO6mas xapakrepuctuka 37meMeHTOB VIA-rpymmbsl. OcCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (Pu3NYeCKHe CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOAA U CEPhl. AJJIOTPONHBIE MOAU(PHUKALIMKM KUCIOPOaa
U cepbl. XuMu4eckue cBoicTBa cepbl. CepoBoIopol, cTpoeHue, GU3HUECKUEe U
XuMuyeckue coiicTBa. OKCHIBI Cepbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHUIOB.
Cepnas kwmciora, (u3MYecKMe W XHUMHYECKHE CBOMCTBa (00OmmMe Kak
MPEICTaBUTENsI Kjlacca KHCIOT M crenuduyueckue). XUMHUYECKHE PpeaKiu,
JeKalue B OCHOBE MPOMBIIIICHHOTO CIOC00a TMOMY4YeHUS CEPHON KHCIIOTHI.
[Ipumenenue cepHoi KuciaoThl. Colau CEpHOU KUCIOThI, KAUECTBEHHAs pEeaKlUs Ha
cynbar-uon. HaxoxaeHue cepbl M €€ COCIUHEHUH B TPHUPOIE. XUMUYECKOE
3arps3HEHUE OKPYXKAIOLEed Cpelbl COCNUHEHUSIMU CEPbl (KUCIOTHBIE JOXKIH,
3arpsi3HCHHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEAOTBPAIICHHMS.

OO6mrast xapakrepucThka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIEHUS. A30T, pacIpoCTpaHEHUE B IPUPOJE,

duszndeckre U xumuueckue cBoiictea. KpyroBopor azora B npuponae. AMMHUAK, €ro



duznUecKre 1 XUMUYECKHUE CBOMCTBA, TIOTydeHne u mpuMeHeHue. Conn aMMOHWS,
X QU3NUECKUE U XUMUYECKHE CBOMCTBA, MpUMeHEeHNE. KadecTBeHHAs peakius Ha
MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ TonydeHue, (PU3NYeCKue U XUMUUYECKUE
cBoicTBa (OOIlIME Kak TMPEeACTAaBUTEN Kilacca KHUCIOT M crenuduyeckue).
Hcrnonb30BaHWEe HUTPATOB W COJEH aMMOHHMS B KAa4eCTBE MHUHEPATBHBIX
ynoOpeHunil. XUMHUYECKOEe 3arpsi3HEHNE OKPY)KAFOIICH Cpeibl COCTMHCHUSIMH a30Ta
(KUCIOTHBIC JTOKIM, 3arpsA3HCHHWE BO3ayXa, MOYBBl W BomoémoB). Docdop,
ayutoTpornHbie Momudukanmuu ¢Gocdopa, GU3NUECKHE M XMUMHYCCKHE CBOKHCTBA.
Oxkcun dochopa (V) u dochopHas kucinora, (Pu3MUECKHUe U XUMHUUYECKUE
CBOWCTBa, moiydeHue. Mcmonp3oBanue ¢GocdaroB B KadyecTBE MHHEPAIbHBIX
ynoOpeHui.

OO6mrast xapaktepuctuka 37eMeHTOB IVA-rpymmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpPHBIC  CTCNCHW  OKHCICHHS.  YIJIEpOH,  aJUIOTPOITHBIC
Moau(UKAIIMK, PpACHpPOCTpaHEHWE B TMpUPOAE, (PU3NYECKHME U XUMHUYECKHE
cBoiicTBa. AncopOuus. KpyroBopor ymiepona B mpupoae. OKcHIbl yriepona, ux
¢uznueckue W XUMUYECKHE CBOICTBA, JEHCTBME HA JKHUBBIE OPTraHU3MBI,
NOJy4YeHUE U TMPUMEHEHHE. DKOJIOTMYEeCKHe MPOOJIEMbI, CBSI3aHHBIE C OKCHUAOM
yroieponaa (IV), runoresa rio6aabsHOTO MOTEIJICHUS KIIMMaTa, TapHUKOBBIN A (eKT.
VYronpHass kucnora u e€ cond, uX (U3MYECKHMe W XMMHYECKHWE CBOICTBA,
noiayuyeHue U npuMeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHauaabHBIC MOHATHS 00 OPTAHMYECKUX BEIIECTBAX KaK O COCAMHECHHIX
yriiepona (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TAHOJ, TIIUIIEPUH, YKCYCHAs KUCIIOTA).
[IpuponHble WMCTOYHUKHU YIIIEBOJAOPONOB (Yyroiib, NTPHUPONHBIA Ta3, HE(DTH),
MPOAYKTHl WX TepepaboTku (OCH3WH), WX POJIb B OBITY W TPOMBIILICHHOCTH.
[TorsiTHE 0 OMOIOTMYECKN BaKHBIX BEIIECTBAX: )KHUPAX, OCIKaX, yIIIEBOIaX — U UX
ponuM B JKM3HM UYeJOBeKa. MarepuajibHOE€ €IUHCTBO OPTraHUYECKUX U

HCOPraHN4CCKUX COGI[HHGHHfI.



Kpemnuii, ero ¢usmyeckue u XUMHYECKHE CBOWCTBa, IOJNY4YEHUE U
npuMmenenne. CoenuHeHuss KpemHHUst B mpupoge. OOuue mnpeacTaBieHUus o0
okcune kpemHus (IV) u kpemHueBoil kuciore. CUIMKAThl, UX UCIIOJIH30BAHHUE B
OBITY, B TIPOMBIIIJICHHOCTU. BakHEHIINe CTpOUTEIbHbIE MaTepHUalibl: KepaMHUKa,
CTEKJIO, IIEMEHT, OeTOH, keye300eToH. [IpobieMbl G€30MacHOr0 KCIMOIb30BaHUS
CTPOUTEIILHBIX MaTEPHAIOB B IOBCETHEBHOM KU3HH.

Xumuueckuit IKcnepumenm:

u3ydeHue oOpasIlOB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJISTHOM KHUCIIOTHI,
MIPOBEICHUE KAaYECTBEHHBIX PEaKIMi Ha XJIOPUJ-UOHBI U HAOJIOEHNE MPU3HAKOB
UX TPOTEKaHUs, OMBIThI, OTpaXkawliue (HU3NYECKUEe U XUMHUYECKHE CBOWUCTBA
rajJoreHoB W WX COeAMHEHUU (BO3MOKHO HCIOJIL30BAaHUE BHUICOMATEPUAIIOB),
O3HAaKOMJICHWE C oOpaslamMu XJOpujoB (TaJOT€HUJIOB), O3HAKOMJICHHE C
oOpasmamMmu  ceppl M €€  COeNMHEHUSMH  (BO3MOXXHO  MCIOJb30BaHUE
BUJICOMATEPHAIIOB), HAOIIONEHHE Tpoliecca OOyIIMBaHUS caxapa Moj JIeHCTBUEM
KOHIIEHTPUPOBAHHON  CEpHOW  KHUCIIOThI, HW3YyYEHHE XHUMHYECKHUX CBOWCTB
pa30aBIeHHONM CEPHON KUCIIOTHI, IPOBEICHNE KAYECTBEHHON peaKIMy Ha Cynabdar-
MOH W HaOofeHHe Npu3Haka e€ MPOTEeKaHUs, O3HAKOMIIEHHE C (PU3UYECKUMHU
cBoiicTBamMu asota, (Gocdopa u uX coeauHEHUH (BO3MOKHO HCIOJIb30BAHHE
BUJIEOMaTEpHaoB), o0pa3liaMu a30THBIX U (PochHOpHBIX yIoOpeHHi, MOTydeHHeE,
coOupaHue, pacrno3HaBaHWE M M3YYCHHE CBOICTB aMMHaKa, IPOBEICHUE
Ka4eCTBEHHBIX PEAKIMi Ha MOH aMMOHUS U Gocdar-uoH U U3yYCHHUE MPU3HAKOB
UX MPOTEKaHUs, B3aUMOJCUCTBHE KOHIECHTPUPOBAHHON a30THOM KUCJIOTBI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHKE BUJIEOMAaTEPHUAJIOB), U3y4YEeHUE Mojele
KPUCTAJUTMUECKUX pemeEToK anmasza, rpadura, ¢QymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOWCTBOM MPOTUBOTA3a, MOITYYEHUE, COOMpaHUE, PACIIO3HABAHUE U W3YYCHHE
CBOMCTB YITIEKHCJIOTO Tra3a, MpOBE/ICHHE KAYeCTBEHHbIX PEaKlMil Ha KapOoHaT U
CUJIMKAaT-UOHbl W H3yYCHHE [PU3HAKOB MX MPOTEKAHUS, O3HAKOMIICHUE C

HpOILYKHHefI CHJIUKATHOM IMPOMBIIIJICHHOCTH, PCIICHHUC OJKCIICPUMCHTAJIbHBIX



3aJa4 110 TEMC «BaxxHenIme HeMeTalIbl U UX COCIUHCHUA.

MeTaJiibl M UX COEAUHEHUSI

OO6m1as xapakTepUCTUKA XUMUUYECKUX AIIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nomoxeHus B Ilepuomnueckoy cucreme Xumuueckux siaeMmeHToB . .
MenneneeBa u ctpoeHus atoMoB. CTpoeHHe MeTaJUIoB. Merandeckasi CBA3b U
MEeTaJUIM4ecKass  KpUCTaJUIMYecKas  peme€Tka.  ODJEKTPOXMMHUYECKUU Pl
HanpsoKeHUW MetauioB. OuU3ndeckre U XMMUYECKUE CBOMCTBAa MeTasuioB. O01ue
CrocoObl TonydeHus: MeTajuioB. [loHsSTHE O KOPpPO3WHM METAJUIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppo3uu. CruiaBel (CTajdb, YYTYH, IIOPATIOMUHHM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U MPOMBIIILICHHOCTH.

[Ilenounbie MeTasuibl: noyoxkeHue B Ilepuonnueckoit cucteMe XUMHUYECKUX
anemeHToB J[. M. MenneneeBa, CTpoeHME MX aTOMOB, HAXOXJEHUE B IPUPOJE.
dusnyeckre U XUMHYECKHE CBOMCTBA (Ha mpuMepe Harpus U Kanus). OKCUAbl U
TUJIPOKCUIIBI HaTpuss U Kanud. [IpuMeHeHue M[IeIOYHBIX METAJUIOB W X
COE€IMHEHUMH.

[[lenoyHo3emenbHbIE METAUIbl MAarHud W KaJbLUW: TIOJIOKEHUE B
[Tepuonnueckon cucreme xummuuyeckux sneMeHToB [[. M. MenneneeBa, cTtpoeHue
UX aTOMOB, HAXOKJAEHHUE B Npupojie. PU3NUECKUE U XUMUYECKUE CBOMCTBA MAarHUs
U Kanpuus. BaxHeilmume coeauHEHMs KajablMs (OKCHA, THIPOKCUI, COJIN).
XKécTrkoCTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS.

ANOMUHMI: TIOJIOKEHUE B [lepronnyeckoil CUCTEME XUMUYECKUX DJIEMEHTOB
JI. . MenneneeBa, CTpoeHHE aroMa, HaxoxieHWe B npupoae. dusnueckue u
XUMHUYECKHE CBOMCTBA aTIOMHHHSA. AM(POTEPHBIC CBOMCTBA OKCHJIa M THIPOKCH]IA
AJTFOMUHUA.

Kene3o: nonoxenue B [lepponnyeckoil CHCTEME XUMUYECKUX AI€MEHTOB /I,
N. MenneneeBa, cTpoeHHE aroma, HaxoxzaeHue B npupone. duznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCHabl, THAPOKCUABI U conn kene3a (II) u sxenesa

(IIT), ux cocTaB, CBOMCTBA U MOJIYUCHHE.



Xumuueckuit IKcnepumenm:

O3HaKOMJIEHHWE ¢ oOpasllaMd METauUIOB U CIUIaBOB, HUX (U3UYECKUMU
CBOMCTBaMM, HW3Y4YEHUE  pE3ylIbTaTOB  KOPPO3UU  METAJUIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUCOMATEpUAIOB), OCOOCHHOCTEH B3aWMOJEUCTBUS OKCHJA
KaJIbIIUS U HAaTpus C BOAOM (BO3MOXKHO MCIOJb30BaHUE BHUACOMATEPUAIIOB),
HCCJIEOBAHUE CBOWCTB KECTKOM BOJBI, MPOLECCA TOPEHUA XKEJIEe3a B KUCIOPOJIE
(BO3MOXXHO  HCTOJB30BAaHUE  BUJIEOMATEPHUAJIOB), TMPU3HAKOB  MPOTEKAHUS
KaYECTBEHHBIX PEAKIUl HA MOHBI: MAarHWs, KaJblWs, aJIOMHHUSA, LIMHKA, JKele3a
(II) u xenesa (II1), meau (II), HaGmromEeHUE U ONIMCAHUE TIPOIIECCOB OKPAITUBAHUS
IJIaME@HU MOHAaMU HaTpus, Kalusg W Kajdblug (BO3MOXHO HCMOJIb30BaHUE
BUJIEOMaTEPHANIOB), UCceqoBaHUE aM(OTEPHBIX CBOMCTB THIPOKCHIA ATIOMUHUS
Y TUJIPOKCHUA IIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1a4 110 Teme «Baxueiime

METAJIJIbI U UX COCANHCHUA).

XuMHA U OKPYKA0IIAs cpeaa

BemecTtBa m martepuansl B IOBCEIHEBHOM >XKM3HM uenoBeka. besomacHoe
UCIIOJIb30BaHME BEIECTB U XUMHUYECKUX peakuuil B ObiTy. [lepBas momours npu
XUMHUYECKUX 0KOTaxX U OTPABIICHUSX.

XHUMHUYECKOE 3arps3HEHUE OKpYXkarollel cpeabl (MpeAenbHas JOmyCTUMAast
KOHIIEHTpalus BemecTs, nanee — [1/IK). Poib XxumMun B pemieHU 3KOJIOTrHYECKUX
mpooeM.

Xumuueckuit IKCnepumMenm:

U3ydeHHe o0pa3IloB MaTepHuasioB (CTEKIIO, CIUIABBI METAJUIOB, MOJUMEPHBIC
MaTrepua’bl).

Mesxcnpeomemmuuie ceasu

Peanuzanusa mexnpenMeTHbIX CBA3€H INPU H3YYEHUH XMMHUU B 9 Kiacce
OCYILIECTBIISIETCA 4YE€pe3 HCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TAK U NOHATUH, SBISIOIMIMXCS CUCTEMHBIMU Ui OTACIBHBIX MPEIMETOB

CCTCCTBCHHO-HAYYHOI'O HKJIA.



OO01ue ecTeCTBEHHO-HAayuHbIE TMOHSATHS: HAy4yHbIH (DAKT, TUIOTE3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, Kiaccuukanus, MNEePUOJUYHOCTb, HAOIIOAEHUE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHUE, MOJEeib, SBICHUE, IMAPHUKOBBIN
3 PeKT, TEXHOIOTHSI, MaTePHUAIIbI.

dusznka: marepusi, aroM, D3JIEKTPOH, NPOTOH, HEWTPOH, HWOH, HYKIHUI,
W30TOMBI, PaJUOAKTUBHOCTh, MOJIEKYa, SJICKTPUUYECKUU 3apsj, IMPOBOTHUKH,
MOJIYTPOBOJTHUKH,  JTUAJICKTPUKUA, (POTOAIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, pacTBOP, PAaCTBOPUMOCTb, KPUCTAJUTHUECKast
peméTka, CrjiaBbl, (U3NYECKUE BEITUYUHBI, CAUHUIIBI U3MEPEHUs, KOCMHUYECKOE
IPOCTPAHCTBO, TUTAHETHI, 3BE3/1bI, COTTHIIE.

buonorust: dbotocunTes, npixanue, Owocdepa, SKOCUCTEMA, MHUHEpATbHBIC
yn0OpeHUsI, MUKPOAJIEMEHThI, MAaKPOAJIEMEHThI, TUTATCIIbHBIC BEIICCTRA.

I'eorpadusi: armocdepa, ruapocdepa, MUHEpasIbl, TOPHBIE IOPOJIbI, TOJIE3HBIC

HNCKOIIaCMBIC, TOIINIMBO, BOOHBIC PCCYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBLI 110
XUMHUHN HA BA3OBOM YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

JIMUHOCTHBIE PE3VYJIBTATBI

JIM4HOCTHBIE pe3y/lbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHUsl JOCTUTAIOTCS B XO/I€ OOY4YeHHUs] XMMHHU B E€IUMHCTBE Y4eOHOU W
BOCIIUTATENIBHON JAESATEILHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUMCKUMU
COITMOKYJIBTYPHBIMU M JTyXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMHM, TPHUHSATHIMU B
oOlllecCTBE MpaBWIAMU M HOPMAaMHU TOBEICHHUS M CIIOCOOCTBYIOT IIpoiieccam
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLIMATM3AIINK O0YUYaFOIIHXCS.

JINYHOCTHBIE  pe3yJbTaThl OTPa)KalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAaTbCS ~ CUCTEMOW  IMO3UTHMBHBIX IIEHHOCTHBIX OpHEHTAIlud U
paciIipeHue OMbITa IeSITEIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTH:

1) mnaTpuoOTHYECKOr0 BOCIUTAHUSA:

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U HAydyHOMY HAcCJEAWI0, TOHUMAHUS 3HAUYCHUS XUMUYECKOW HAyKd B IKU3HHU
COBPEMEHHOT0 OO0IIeCTBa, CIIOCOOHOCTH BJIAJETh JOCTOBEpHON HHGOpPMAIIUCH O
NEPEOBbIX JOCTHKECHUSAX U OTKPBITHUSIX MHPOBOM M OTEYECTBEHHOW XWUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOHCTBE MUpa U 0OIIEeCTBRa;

2) rpaskIaHCKOr0 BOCIIMTAHMS:

NPEACTABICHUS O COLMAJbHBIX HOPMax M TMpaBWiIaX MEXIMYHOCTHBIX
OTHOIIEHWH B KOJUICKTMBE, KOMMYHHKAaTHBHOM KOMIIETCHTHOCTH B OOIIICCTBEHHO
MOJIC3HOM,  y4eOHOMCCIEAOBATEILCKOM, TBOPYECKOM W JPYrUX  BUJAX
NEATeIbHOCTH, TOTOBHOCTH K pPa3HOOOPa3HOW COBMECTHOW JIEATCIBHOCTH IIPH
BBIITOJTHCHUU Yy4e€OHBIX, IIO3HABATEJbHBIX 3a/a4, BBHIMTOJHEHUH XUMHYECKUX
AKCIIEPUMEHTOB, CO3JIJaHUH YUYCOHBIX MTPOCKTOB, CTPEMIICHHUS K B3aHMOTIOHIMAaHHUIO
M B3aWMOIIOMOIIM B TMpoOIlecCe ITOM Y4yeOHOM MAEeATeNbHOCTH, TOTOBHOCTH

OLICHUBATb CBOE MMOBCACHUC M TIIOCTYIIKM CBOHX TOBapI/IIHeﬁ C INo3unnguu



HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHMS MOCIEICTBUMN MOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUYECKUE TIPE/ICTABICHUSI O BEIIECTBE UM XMMHYECKON peaKiuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKHM M COCTaBJISIOIINE
OCHOBY JIJIsl TIOHMMAaHHSI CYIIIHOCTH HAyYHOW KapTUHBI MUpa, NpPEICTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUA NPUPOJABI, B3aUMOCBS3SX 4YEJIOBEKa C
PUPOTHOMN CPEIOH, O POJIM XUMHH B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIC MOTHUBBI, HalPaBJICHHBIC Ha MOJYYECHHE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOAMMBIE ISl OOBSICHEHUs] HAOJIIOaeMbIX IMPOIECCOB U SIBICHUH,
MO3HABATEJIbHONW, WH(MOPMAIIMOHHOW M YUTATEIbCKOW KYIBTYpbl, B TOM YHCIIEC
HABBIKOB CaMOCTOSITEJIbHOM pabOThl ¢ Y4eOHBIMH TEKCTaMH, CIPABOYHOM
JUTEPaATypoi, JOCTYNHBIMH TEXHUYECKUMU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyUYeHHIO M TO3HAHMIO, JHOOO3HATETbHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K  caMOOOpa3oBaHWIO, TPOEKTHOM W  HCCIEAOBATEIbCKOM
JESTENbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH M YPOBHS OOyuYeHHUS B
JlaJIbHEUIIIEM;

4) popmupoBaHusi KyJbTYPbI 310POBbSI:

OCO3HAHME UEHHOCTH JKU3HHU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3I0pPOBbI0, YCTAHOBKM Ha 3J0POBBIA 00pa3 >KU3HHU, OCO3HAHHME IOCIEACTBHU H
HEMPUATHE BPEIHBIX MPUBBIUCK (YIMOTPEOICHHS aJKOTOJISI, HAPKOTUKOB, KypeHUs),
HEOOXOIMMOCTH  COONIONECHMSI TPaBHJI 0OE30MacHOCTH MpU  OOpaleHuu C
XUMHYECKUMHU BEIIECTBAMH B OBITY U peabHOU KU3HH;

5) Tpya10BOr0 BOCIMTAHUSA:

MHTEPEC K MPAKTUICCKOMY M3yUEHHUIO0 TPOQPECCUil B TpyJa pa3IMdyHOTO Poja,
YBaXEHUE K TPYAY M pe3yJbTaTaM TPYIOBOW AESTEIbHOCTH, B TOM YHCIE Ha
OCHOBE NIPUMEHEHHUSI NPEIAMETHBIX 3HAHUW [0 XHMHUHU, OCO3HAHHBII BBIOOP
WHJMBUAYaJbHOW TPAEKTOPUU MPOJOJIKEHUS] 0OpPa30BaHUS C YUETOM JIMYHOCTHBIX

MHTEPECOB U CIOCOOHOCTH K XUMHUHM, OOIIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEI,



yCTIeTHOM TPOo(heCcCHOHABHOM NEATEIBHOCTH U Pa3BUTHA HEOOXOAMMBIX YMEHHUH,
TOTOBHOCThH aJJalTUPOBATHCA B MPO(hecCHOHaTBHOMN CpefIe;

6) ’K0JIOrH4€eCKOro BOCIIMTAHNSA:

OKOJIOTMYECKH IIeJIeCO00pa3HOe OTHOIICHHE K TPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIeCTBOBAHMs, MOHUMAaHHUE [IEHHOCTH 370POBOTO H
O0e3omacHoro o0Opas3a JKU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
GU3NYECKOMY U TICUXHMYECKOMY 370pPOBBIO, OCO3HAHHME IEHHOCTH COOIOICHUS
npaBuil 6€30MaCHOTO MOBEACHUS MPHU padOTe C BEIIECTBAMH, a TAKXKE B CHUTYyallUsX,
YTPOXKAFOIINX 3I0POBBIO U KU3HU JIIOICH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUS, MONyYaeMble MPU H3yYCHUH XUMUH, IS
peleHus 3aa4, CBA3aHHBIX C OKPYXKAIOMICH MPUPOTHON CPEIOH, ISl TIOBBIIICHUS
YPOBHS  DKOJOTMYECKOW  KYIbTYyphl, OCO3HAHHUS TIOOAJIBHOTO  XapakTepa
DKOJIOTHUECKUX MPOOIeM M TMyTeH MX pEeHIeHHs MOCPEICTBOM METOIOB XHMUH,
HKOJIOTUYECKOTO MBIIUICHHSI, YMEHHS PYKOBOJICTBOBAaTbCS UM B IO3HABATEIBHOM,

KOMMYHHK&THBHOﬁ 151 COHI/IaHLHOﬁ IIPAaKTHUKC.

METANIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeIMETHBIX pe3yIbTaTOB BBIACHSAIOT 3HAYUMBIE IS
(dbopMUpOBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC TOHATHUS (3aKOH, TEOPHS, IPUHIINII,
runore3a, ¢Gakr, CcHCTeMa, TMPOIECcC, OKCIEPUMEHT U JpYyroe.), KOTOpbIe
UCIIONIB3YIOTCS B €CTECTBEHHO-HAYyYHBIX YYEOHBIX TpEeaMeTax W IMO3BOJISIOT Ha
OCHOBE 3HAHUW W3 ITUX NPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O IIETOCTHOM
Hay4YHOW KapTUHE MHUpa, U YHUBEpCaJIbHbIC Y4eOHbIE AeHCTBUS (TIO3HABATEIbHbIC,
KOMMYHUKATUBHBIC, PETYISITHBHBIC), KOTOphIE 0OecmeunBaroT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHWIO W OCYIIECTBICHUIO y4eOHOMU
NEATENBHOCTH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJbHbIC YYeOHbIE 1eCTBUA

ba3oBble Jioruyeckue 1eMCTBUSA:

YMCHUA HCIIOJIb30BaTh HpI/IéMI)I JOIrM4CCKOIr0 MBIIJICHUA IIpKM OCBOCHHUHU



3HAaHUMU: PACKPBIBATh CMBICI XUMHYECKUX TMOHSATUN (BBLICIATH UX XapaKTEepHbIE
MPU3HAKW, YCTaHABIMBATh B3aHMMOCBA3b C JPYTUMU TOHSATUSIMHU), UCIIOJIB30BATh
MOHATHUS [ OOBICHEHUSI OTJEIbHBIX (PAKTOB U SIBICHUM, BEIOMPATh OCHOBAHUS U
KpUTEPUH TSI KIAaCCU(DUKAIMU XUMUYECKHUX BEIIECTB M XUMHYECKHX PEaKIIUi,
yCTaHABIMBATh MPUYUHHO-CJICJACTBEHHBIE CBA3UW MEXIYy OOBEKTaMU HW3Y4YECHUS,
CTPOUTH JIOTUUECKUE PACCYXIEHUS (MHAYKTUBHbBIC, IETyKTUBHBIC, TI0 aHAJIOTHH),
JIeaTh BBIBOJIBI U 3aKTIOUCHUS

yMEHUE TPUMEHSITh B TIpolleCCe€ TO3HAHUS TOHATUSA (NPEAMETHBIE W
MeTarnpeaMEeTHbIE), CAMBOJIMYECKHE (3HAKOBBIE) MOJICIIH, UCTIOIb3YEMbIE B XUMUH,
npeoOpa3oBbIBATh IIMPOKO MPUMEHSIEMbIE B XUMHH MOJICIIbHBIC MPECTABICHUS —
XUMUYECKUH 3HaK (CMMBOJ DJIEMEHTAa), XUMHUYeckas QopMyna U ypaBHEHHE
XUMHUYECKOW peaKluu — MPHU PEIIeHUN Y4eOHO-TI03HaBaTeIbHbIX 3a/1a4, ¢ Y4ETOM
3TUX MOJEJBHBIX MPEACTABICHUN BBIABIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC
IPU3HAKK U3Y9aeMbIX OOBbEKTOB — XMMUYECKHX BEIIECTB U XUMUUYCCKUX PEaKITUH,
BBISIBIISAITH ~ OOIIIME  3aKOHOMEPHOCTH, TPUYMHHO-CJICICTBEHHBIE CBS3U U
MPOTUBOPEYMS B U3YyUAEMbIX MPOIIECCAX U SIBICHUSIX.

Ba3oBble ucciaeaoBareibckue AeicTBYA:

YMEHHME HCIOJIb30BaTh IMMOCTABJICHHBIE BOINPOCH B KAa4ye€CTBE HHCTPYMEHTA
MO3HAHMS, a TAK)Ke B KAUECTBE OCHOBBI IS (HOPMHUPOBAHKS THIIOTE3bI 110 TIPOBEPKE
MPaBWILHOCTH BBICKA3bIBAEMBIX CYXKJICHUMH;

npuoOpeTeHHEe OIbITa 110 IUTAHUPOBAHHWIO, OPTaHU3AIMH K IIPOBEACHUIO
VYCHUYCCKUX OKCIEPUMEHTOB, YMEHHE HAOJNIOIaTh 3a XOJIOM IIporiecca,
CaMOCTOSITEILHO IPOTHO3UPOBATH €0 Pe3yibTaT, (HOpMYyIUpOBaTh 0OOOIICHUS H
BBIBOJIBI IO PE3YJIBTATaM MPOBEAEHHOIO OMBITA, UCCIIECIOBAHUS, COCTABIISITh OTUYET
0 MpOoJIeJIaHHON padoTe.

Pabora ¢ undopmanuei:

yMEHHE BBIOMpATh, AaHAIM3UPOBATh W HMHTEPIPETHPOBATH HHQPOPMAIUIO
Pa3IMYHBIX BUJIOB U (HOPM MPEACTABICHHS, MOJy4aeMYI0 M3 Pa3HbIX MCTOYHUKOB

(Hay4YHO-TIOMYJIIpHAST  JIMTEpaTypa XUMUYECKOTO COJIEPXKAHUS, CIPABOYHBIC



nocobus, pecypcbl MHTepHeTa), KpUTMYECKH OLEHUBAaTh NPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO MH(OpMALINIO;

YMEHHE NPHUMEHSITh PAa3IMYHbIE METOJbl M 3alpOChl MPU MOUCKE U OTOOpE
nHOpPMALIMK U COOTBETCTBYIOUIUX JAHHBIX, HEOOXOAUMBIX JUIsl BBIOJIHEHUS
y4eOHBIX U TO3HABATEJIbHBIX 337a4 ONpEAEIEHHOIO THUIA, MPUOOPETEHUE OIbITa B
o0JacT  HCMONB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTHUH,
OBJIQJICHUE KYJIbTYpOH aKTUBHOTO MCIIOJIb30BAHUS PA3UYHBIX TIOMCKOBBIX CHCTEM,
CaMOCTOSATEJILHO BHIOMpPATh ONTUMAIbHYIO (OpMY MpeAcTaBlieHus WHDOopMauu
WUTIOCTPUPOBATh pellaeMble 33Jaud HECJIOXKHBIMU CXEMaMHM, JharpaMmamu,
apyrumu Gpopmamu rpaduku ¥ ©X KOMOMHAIUSIMU;

YMEHHE UCIOJb30BaTh W aHAJIM3MpOBaThb B Tpoliecce y4yeOHOU W
UCCIIEIOBATENbCKON JEATENBbHOCTH MH(POPMALMIO O BIMSHUHM MPOMBIIIJIEHHOCTH,
CEJBCKOTO XO3SIIICTBA W TpaHCIOpPTa HA COCTOSHUE OKPYXKAIOIIEeH NPUPOIHOM
CpeIbl.

KoMmMmyHMKaTUBHBIE YHHBepPCcaJibHbIe YUeOHbIe 1elCTBUA:

YMEHHS 3aJlaBaTh BONPOCHI (B Xome nauasora W (Wiau) AMCKYCCHUH) TIO
cyuiectsy — oOcykmaemMol  Tembl, (QOPMYIMpPOBAaTH  CBOM  MPEIOKESHHS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI PEJIOKEHHOM 3a]1a4H;

YMEHHUS  TPEICTaBIsATh  TMOJYYCHHBbIE  pe3yJbTaThl  IMO3HABATEIHHOM
NESTENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaxX; JejarTb MPEe3eHTaIUI0
pPE3YABTATOB BBHINOJHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1a0OpaTOpHOIo OIbITA,
naboparopHOU pabOTHI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO IIPOEKTA);

YMEHHUS Y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
IIO3HABATEIBHOM M MCCIIEJOBATEIBCKOM  JEATENBHOCTH  IMPU  PELICHUU
BO3HUKAIOLIUX MPOOJIEeM Ha OCHOBE y4yéTa OOIIMX MHTEPECOB U COTNIACOBAHMS
no3unuii (00CyxaeHusi, OOMEH MHEHHSIMH, «MO3TOBbI€ IITYPMbI», KOOPIMHAIIHS
COBMECTHBIX JCHCTBUHM, OIpEACICHHE KPUTEPUEB II0 OLIEHKE KadyecTBa
BBINIOJIHEHHOM pa0boTHI U ApyTHUE).

PerynsiTuBHbIEe YHUBepCaJIbHbIE y4eOHbIE NeCTBHS:



YMEHHE CaMOCTOSITENIBHO OIpPENeATh LEIU AESATEIbHOCTH, IJIaHUPOBATH,
OCYUIECTBISATh, KOHTPOJIHUPOBATbH M NPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATENbHOCTh, BBIOMpATh Hanbosnee 3P(HEKTUBHBIE CIIOCOOBI PEIIEHUs] YyYEOHBIX U
MO3HABATENBHBIX 3a/1a4, CAMOCTOATEIBHO COCTaBIATh MM KOPPEKTHPOBAThH
MIPEJIOKEHHBIM  QJITOPUTM  JIE€HMCTBUM IIPU BBIIIOJHEHUM 3aJaHUN C Yy4ETOM
MOJIYYEeHHsI HOBBIX 3HAHUM 00 M3ydyaeMblXx OOBEKTaX — BEIIECTBAX M PEAKLMSIX,
OLICHUBaTb COOTBETCTBUE IIOJIyYEHHOI'O pPE3yIbTaTa 3asBICHHOW LENIH, YMEHHE

HNCIIOJIb30BATh U AHAJIM3UPOBATH KOHTCKCTHI, ITPCAJIATaCMbIC B YCIIOBUU SaﬂaHHﬁ.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX PE3YIBTaTOB IO OCBOEHUIO 005S3aTeIbHOTO
CoJlepKaHHUs, YCTAHOBICGHHOTO JaHHOW enepanpbHOl paboyedt NporpamMMon,
BBIICJISIIOT: OCBOCHHBIE OOYYaIONIMMUCS HAy4YHbIC 3HAHHS, YMEHUS M CIIOCOOBI
nercTBuM, crnenudpuyueckue IS NPeAMETHOM o0nactT  «XUMHs», BHJIBI
NEATEJIBHOCTH 1O  TOJIYyYEHHUIO HOBOTO 3HAHWS, €ro HWHTEpIpeTaluu,

Hpeo6pa30BaH1/1}0 " IIPUMCHCHUIO B PA3JIMIHBIX y‘{€6HI>IX M HOBBIX CUTYallUAX.

K xoniry oOydyenust B 8 kiacce npeamMeTHbIe pe3ylnbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:
® DACKPBIBATh CMBICT OCHOBHBIX XHUMHYECKHX IOHSTHUW: aroM, MOJEKyJa,
XUMHYECKAN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMEChH
(omHOpOIHAS W HEOMHOPOAHAS), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJIIpHAsE Macca, KOJMYEeCTBO BEIECTBAa, MOJIb, MOJISIpHAs Macca,
MaccoBasi JIOJII XUMHUYECKOTO JIEMEHTA B COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBaHHE, COJIb, AJIEKTPOOTPHUIIATEIHHOCTh, CTCIICHb
OKHUCJICHHS, XUMUYECKasi pPeakius, KIacCU(PUKAIMS PEaKIUil: peakiuu
COCIMHCHUS, PEAKIMHM PpaA3JIOKEHUs, PEAKIMU 3aMEIICHUS, PEaKIuu
oOMeHa, 3K30- U IHAOTEPMUUYECKUE PEaKIUU, TEII0BOU 3P (eKT peakuuu,

SIPO aToMa, JIEKTPOHHBIN CJI0M aToMa, aroMHas OpOuTallb, paauyc aToMa,



XUMHYECKasi CBA3b, MOJIAPHAS W HEMOJIApHAs KOBAJEHTHAS CBSA3b, MOHHAA
CBA3b, MOH, KATHOH, AaHWUOH, pacTBOpP, MaccoBass JOJisI BEIIECTBA
(MpoLeHTHAs KOHIICHTpAIUs) B paCTBOPE;

® JUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX MOHATHN U
MPUMEHSTH 3TU MOHATHS MPU ONMCAHUM BEIIECTB U UX NIPEBPAILICHU;

® 1ICII0JIH30BaTh XUMUYECKYI0 CUMBOJIMKY JJISI COCTABICHUS ()OPMYI BEIIECTB
Y YPABHEHUN XMMHUYECKUX PEAKLIUM;

® OTIPEICTIATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OWHApHBIX COCIUHEHUSX,
CTENEHb  OKUCJICHMsSI  DJIEMEHTOB B  OWHApHBIX  COCIUHCHUSX,
MPUHAIJICKHOCTh BEUIECTB K OMNPEACIEHHOMY KJIACcCy COEIMHEHUU IO
dbopmynaMm, BHUJI XUMHUYECKOM CBsI3M (KOBaJeHTHAas MW HWOHHAas) B
HEOPraHWYECKUX COCTMHEHUSX;

epackpbiBarh cMbIch Ilepuogmueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBaTh IMOHMMaHUE NEPUOAUYECKONM 3aBUCUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT UX mosoxeHus B llepumogumueckoit cucreme,
3aKOHOB COXPAaHEHUsI MACChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHUs, 3aKOHA ABOTraapo;

®OMUCHIBATh W XapaKTepu3oBaTh Tabmuunyio ¢opmy [lepuomndeckoit
CUCTEMBbl XMMHMYECKHX DJEMEHTOB: pa3jinyaTh IOHATHS «IJIaBHAs
noarpymnma (A-rpynmna)» u «mo6ounas noarpynna (b-rpynma)y, maneie u
OoJbIIMEe TEPHOABI, COOTHOCHTH OOO3HAYEHHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuonmueckas cucrema XuMmMudeckux odnmemeHtoB J[. .
MenneneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS AaTOMOB
XAMHYECKHUX JIEMEHTOB (COCTaB W 3apsij sjpa, 00IIee YHCIIO 3JIEKTPOHOB
U pacipeielieHHe X 0 AJIEKTPOHHBIM CIIOSIM);

e KTacCU(UIIUPOBATh XMUMHUYECKHUE DJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKHE peakiuu (10 YUCIy U COCTaBY YYAaCTBYIOIIMX B PEAKIIUU
BEIIIECTB, MO TETIOBOMY 3 (DeKTy);

® XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XWMHYECKHE CBOWCTBA BEIIECTB



Pa3JIMYHBIX KJIaCCOB, MOATBEPKAAs ONMCAHUE MPUMEPAMHU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

® [IPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOIO
COCTaBa, BO3MOXXHOCTM IMPOTEKAHHUS XUMUYECKUX NPEBpPALICHUN B
Pa3JINYHBIX YCIOBUAX;

® BEIYMCIISITh OTHOCHUTENIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO0 JOJI0 XHMMHUYECKOTO 3JeMeHTa 1o (opMmylie COEIUHEHUS,
MacCcOBYIO0 JOJI0 BEIIECTBA B pPACTBOPE, MPOBOAUTH PACUYETHI IO
YPaBHEHUIO XUMUYECKON PEAKIUY;

® [I[PUMEHSATh OCHOBHBIE ONEPALMU MBICIUTENBHON NESITENBHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, O0O0OOIIECHUE, CHUCTEeMaTU3alnio, Kiaccuukauio,
BBISIBJICHHE IPUYMHHO-CJIEICTBEHHBIX CBA3€Hd — ISl U3Y4YEHUS CBOICTB
BEIIECTB U XHMHUYECKUX PEAKIHUH, €CTECTBEHHO-HAyYHbIE METOMbI
MO3HAHUSI — HaOIIOeHNWEe, W3MEpPEHUE, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CJIe/IOBATh MPaBHUIJIaM TOJIb30BAHUS XMMHUYECKOW MOCYA0M U J1abOpaTOPHBIM
o0opyoBaHMEM, a Takke IMpaBujaM oOOpalleHusi ¢ BellecTBaMH B
COOTBETCTBUM C WHCTPYKUHMSIMHU TI0 BBITIOJHEHUIO J1aOOPaTOPHBIX
XUMHYECKUX OMNBITOB IO TIOJYYEHHUIO W COOMPAHHUIO Ta3000pa3HbIX
BEIIECTB (BOAOpOAA M KHUCIOpPOAA), MPUTOTOBICHUIO pPAaCTBOPOB C
ONpeAeNEHHON MACCOBOM JOJIEM PACTBOPEHHOIO BELIECTBA, IUIAHUPOBATH
U NPOBOIUTH XMMHUYECKUE DKCIIEPUMEHTHI 110 PAaCIO3HABAHUIO PACTBOPOB
IeJI04e U KHUCIOT C MOMOILBI0O MHIUKATOPOB (JIakmyc, (eHondTaieuH,

METWJIOPaHX U IPyTHe).

K koH1y oOydyeHus B 9 kiaacce npeaMeTHbIE pe3ylibTaThl HA 0230BOM ypOBHE
JOTHKHBI OTPaXkaTh CHOPMHUPOBAHHOCTH y OOYJAFOIINXCS YMECHHI:
®pDACKpBIBaTh CMBICII OCHOBHBIX XHMHWYECKHMX MOHATUH: XUMHUYECKUU

BJIEMEHT, aTOM, MOJEKYJa, HWOH, KaTuOH, aHWOH, MNPOCTO€ BEIIECTBO,



CJIO’)KHO€ BEIIECTBO, BAJEHTHOCTbh, 3JIEKTPOOTPUIATEIBHOCTh, CTETIEHD
OKHUCJICHUSI, XUMUYECKasi peakiusi, XUMUUYeCKasi CBs3b, TEIUIOBOM 3(P(hEeKT
peakuuu, MOJb, MOJSIPHBIE  O0O0BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOIUTHYECKAsT JTUCCOIMAIMS, PEaKIUU HOHHOTO
oOMeHa, Karaiu3arop, XUMHUUYECKOE paBHOBecHE, o0Oparumbie U
HEOOpaTUMbIE pPEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEaKIUU,
OKHUCJIUTENb,  BOCCTAHOBUTENb, OKHUCIEHWE U  BOCCTaHOBJICHHUE,
ayuiorponusi, aM()OTEepHOCTh, XUMUYECKasi CBA3b (KOBAJICHTHAsl, MOHHAS,
MEeTaJJInYecKas), KpUCTAJIMYecKass pemeérka, KOppo3us METaJljIoB,
CIUUIaBbI, CKOPOCTh XMMHUYECKOW peakiuu, TMpeaeabHO JOMyCcTUMas
xoHueHTpanus [1/IK BemecTna;

® WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX TOHSITUH U
MPUMEHSTH TH TOHSTHUS MPU ONMMCAHUH BEUIESCTB U UX MPEBPAIICHUH;

® 1ICITOJIF30BaTh XUMUYECKYI0 CUMBOJIMKY JIJISI COCTABICHUS ()OPMYIT BEIIECTB
Y YPAaBHEHUN XMMHUYECKUX PEAKIIHIA;

® OIIPEAEIATh BAJICHTHOCTh U CTEIEHb OKUCIICHUSI XUMHUUYECKUX DJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOrO COCTaBa, IPUHAIJICKHOCTh BEIIECTB K
omnpeeIEHHOMY KJIAcCy COCIMHEHUH 1o ¢GopMyliaMm, BHUJ XHUMHUYECKON
CB3U (KOBaJICHTHasi, WOHHAsA, METAJUIMYECKas) B HEOPraHUYECKHX
COCIMHEHUAX, 3aps/]l MOHA TI0 XUMHUYECKON (opMylie, XapakTep cpeabl B
BOJHBIX PacTBOpPaX HEOPTraHMYECKUX COCAMHEHUM, THUI KPUCTAJIIUYECKOU
pPeLIETKH KOHKPETHOTO BEIIECTBA;

epackpeiBarh cMmbich llepuomnueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro TIOHMMAHHME: OMHUCHIBATh M XapaKTepHU30BaTh
Tabnuuayo Gopmy llepumomnyueckold CHCTEMBI XHMMHUYECKHX 3JICMEHTOB:
pa3nuyaTh MOHATHS «INIaBHasg mnoArpynmna (A-rpymma)» U «1moOouyHas
noarpynna (b-rpynma)», Manbsle W OOJbIIME TEPUONBI, COOTHOCHUTH
0003Ha4YEHUs, KOTOpbIE HMEIOTCS B MEPUOAUYECKON TabmuIiEe, C

YHCJIOBBIMHU XapaKTCPpUCTHUKAMHU CTPpOCHUA arTOMOB XUMHNYCCKHX



AJIEMEHTOB (COCTaB W 3apsAll siApa, oOIIee YUCIO JJIEKTPOHOB U
pacrpeieieHue HX MO0 DJJIEKTPOHHBIM  CIIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MCHCHHHU CBOMCTB JJICMEHTOB W WX COCIUHEHUN B
npeeaax MallbIX MEePUOI0B U TJIABHBIX MOATPYIIT ¢ YIETOM CTPOCHHS MX
aTOMOB;

e KJIacCU(UIIUPOBATh XMUMHUYECKHUE DJIEMEHTHI, HCOPraHMYECKHE BEIIECTBa,
XHMHYECKHE peakiuu (10 YUCIAYy M COCTaBYy YYacCTBYIOIIMX B PEAKIIHH
BEIIECTB, MO TEIUIOBOMY 3((EKTy, 0 M3MEHEHHUIO CTCIICHEH OKHCIICHUS
XUMHYECKUX IJIEMCHTOB);

e XapaKTepU30BaTh (OMUCHIBATh) OOMKME U CHCHUPUICCKHE XUMUUYCCKHEC
CBOMCTBAa TPOCTBIX W CIIOXKHBIX BEIICCTB, IOATBEPKIas OIMCAHUC
NpUMEpaMH MOJICKYJIIPHBIX W HMOHHBIX YPaBHCHHH COOTBETCTBYIOLIUX
XUMHYECKUX PEaKITUH;

® COCTABIISITh YPABHEHUSI DJIEKTPOIUTUYECKON JUCCOIMAIIMK KUCIIOT, IIeJI04ei
U COJIeH, MOJHbIE U COKPAIIEHHbIE YPABHEHHS pEeaKMii HOHHOTO OOMEHa,
YPaBHEHHs PEaKIHi, MOATBEPKIAIOIIUX CYIIECTBOBAHUE T'€HETHUYECKOU
CBSI3M MEX]y BEIIECTBAMU PA3IMYHBIX KJIACCOB;

®PACKPBIBATh  CYIIHOCTh  OKHCIMTEIbHO-BOCCTAHOBUTENIBHBIX  pPEaKIUi
MIOCPEJICTBOM COCTABIICHHUS IEKTPOHHOTO OanaHca 3TUX peaKIluii;

® IPOrHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOXKHOCTH TIPOTEKAHUS XHMHYECKUX TMPEBpAlICHUI B Pa3IMIHBIX
YCIOBUSX;

® BEIUUCTISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO JOJI0 XHMHYECKOTO dJeMeHTa 1o (opMmylie COEIWHEHUS,
MAacCOBYIO JIOJIO BEIIeCTBA B pPAcCTBOpPE, MPOBOAUTH pPacdEThl IO
YPAaBHEHHIO XUMHUYECKOW PEAKIINH;

e coOIONaTh MpaBWia TOJIB30BAHUS XUMHUYECKOW MOCYIONH M JTaOOpaTOPHBIM
o0opynoBaHMEM, a TakXKe IMpaBuUjia oOpalleHusi C BellecTBaMU B

COOTBCTCTBMM C HHCTPYKOHAMH II0  BBIIIOJHCHHUIO J'Ia60paTOpHBIX



XUMHYECKUX ONBITOB IO TOJYYEHUIO U COOMpaHHUIO Tra3000pa3HbIX
BEIIECTB (aMMHUaKa U YIIICKUCIIOTO Ta3a);

®IPOBOJIUTH PEAKIINH, TTOATBEPKAAIONINE KAYECTBEHHBINH COCTaB Pa3IMYHBIX
BEIIECTB: PACIO3HABAaTh OMBITHBIM MYTEM XJIOPUI-, OpPOMUA-, HOIHI-,
kapOoHar-, ¢docdar-, cunukar-, cyiabhar-, THAPOKCHUII-UOHBI, KAaTHOHBI
aMMOHHUSI M HWOHBI M3YYCHHBIX METAJIOB, MPHUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPTaHMYECCKUX BEIICCTB;

® IPUMCHSTH OCHOBHBIC OTEPAIUH MBICIIUTEIILHOMN NESITeIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0O0O0OIIEeHHEe, CHUCTEeMAaTU3allMi0,  BBISIBICHHUE
NPUYUHHO-CIICJICTBEHHBIX CBSI3¢ — JIJI1 M3yYCHUS CBOWCTB BEIICCTB H
XHMHYECKUX PCaKIMi, €CTCCTBCHHO-HAYyYHBbIC METOABI IO3HAHUS —
HaOJIOZICHUE, WM3MEpPCHUE, MOJCIMPOBAHUE, SKCIICPUMEHT (pealibHbI H

MBICJICHHBIN )



TEMATHUYECKOE IIVTAHUPOBAHUE

8 KUIACC
KosmnvecTBo yacoB
Ne DJIeKTpOHHbIe (LM(POBHIE)
HaumeHnoBaHue pa3iesoB U TeM NPOrpaMMbl Konrpoanbubie | IIpakruuec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
padoTbI KHe padoThl
Pa3gen 1. IlepBoHayajibHble XMMHYECKHE TOHATHSA
XuMus — BaxkHasi 00J1aCTh €CTECTBO3HAHUSA U
1.1 N 5 1 2 bubmoreka I{OK https://m.edsoo.ru/7f41837¢
MIPaKTHUYECKOM 1eATEIbHOCTH YeJIOBEeKa
1.2 BemecTBa 1 XuMHu4ecKue peakiuu 15 1 bubnuoteka LIOK https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pasnen 2. BaxkHelue npeacTaBuTe Il HEOPraHUYECKUX BeleCTB
2.1 Bosnyx. Kucnopoz. [lonsitue 06 okcuaax 6 1 bubnuoteka LIOK https://m.edsoo.ru/7f41837c
2.2 Bonopon.Ilonsitie o Kucnorax v CoJisax 8 1 bu6moreka I{OK https://m.edsoo.ru/7f41837¢
2.3 Boga. PactBopsrl. [lonsiTe 06 ocHOBaHUSAX 5 1 1 bu6moreka I{OK https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACChl HEOPTraHUYECKUX COEAMHEHUI 11 1 1 bu6moreka I{OK https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Pasnen 3. [lepuonnyeckuii 3akon u [lepuoguyeckas cucrema xumuyeckux 1eMenToB . U. MenaeneeBa. Ctpoenne arToMoB. XUMH4Y€eCKasi CBA3b.
OKHCIUTETbHO-BOCCTAHOBUTEILHbIE PeaKIHU

[Tepnomanueckuii 3akoH u [lepuoaudeckas

3.1 chcTEMa XUMHUYECKUX 3nemMeHToB JI. U. 7 bubmnoreka [1OK https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue atoma
X .0 -
3.2 HMHTACCRAT CBASD. LIKHCTHTEIRHO 8 1 bubmnoreka [1OK https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIE PEAKLIUU
Hroro no paszueny 15 bubmuoTteka [IOK https://m.edsoo.ru/7f41837¢c
Pe3epBHOE Bpemst 3 bubmuoteka [IOK https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 5 6




TEMATHUYECKOE IIVTAHUPOBAHUE

9 KUIIACC
KonuuecTrBo yacos
Ne DJIeKTpOHHbIe (LM(pPOBHIE)
HaumeHnoBaHue pa3ieioB U TeM MPOrpaMMbl Kontpoasnbie | IIpakruyec
n/n Bcero o0pa3oBaTesibHbIE Pecypchl
padoTbI KHe padoTbl
Pasnea 1. BemecTBo 1 XMMH4YeCKHE peaKIUl
[ToBTOpEeHME M yrTyONieHNE 3HAHUH OCHOBHBIX
1.1 P yrayo 5 1 BuGmuoreka LIOK https:/m.edsoo.ru/741a636
paszienioB Kypca 8 kiacca
OcHOBHBIE 3aKOHOMEPHOCTH XUMUICCKUX
1.2 . P 4 bu6moreka I{OK https://m.edsoo.ru/7f41a636
peaxuit
DNEeKTPOIUTHYECCKAS TUCCOIHAIIHS. XUMUICCKUE
1.3 P a At 8 1 1 bu6moreka I{OK https://m.edsoo.ru/7f41a636
peakuuu B pacTBOpax
Hroro no pazneny 17
Paznea 2. HeMeTaaabl M HX cOeANHEHHUS
OO01as XxapakTepucTUKa XUMUYECKUX 3JIEMEHTOB
2.1 tHas xapatep 4 1 Bu6maorexa LIOK hitps:/m.edsoo.ru/7f41a636
VIIA-rpynmnsl. ['agorenst
OO01ras xapakTepucTUKa XUMUYECKUX 2JIEMEHTOB
22 THeD! XAPAKTCPHCTHES 6 Bu6uoreka LIOK hitps:/m.edsoo.ru/7f41a636
VIA-rpynnsi. Cepa u €€ coeAMHEeHUS
OO01as xapakTepucTUKa XUMUUYECKUX 3JIEMEHTOB
2.3 B p p 7 1 bu6muoreka LIOK https://m.edsoo.ru/7f41a636
VA-rpynnsl. A30T, docdop U UX COeAMHEHUS
OO01as xapakTepucTUKa XUMUUYECKUX 3JIEMEHTOB
24 IVA-rpynnsl. Ymepon 1 KpeMHUN U UX 8 1 2 bubnmuoreka IIOK https://m.edsoo.ru/7f41a636
COEIMHEHUS
Wroro no pazneny 25
Pasnen 3. MeTaiibl U MX COeIMHEHUS
3.1 OO0111e cBOIICTBA METAILIIOB 4 bu6muoreka I{OK https://m.edsoo.ru/7f41a636




3.2 Bakneiiie MeTamibl U UX COCIUHEHUS 16 bu6muoreka [{OK https://m.edsoo.ru/7f41a636
Hroro no paszueny 20
Pasnen 4. XuMus u oxkpy:kawinas cpeaa

4.1 BemectBa u marepuasl B )KU3HU 4EJIOBEKA 3 bubnuoteka LIOK https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpemst 3 bubnuoteka LIOK https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC

Ne

n/n

Tema ypoka

[Tpenmer xumuu. Posb Xxumuu B
JKW3HHU 4YeJoBeKa. Tena u BelecTBa
[Tonsatue o MmeTogax MO3HAHUS B
XUMHH

CraproBasi AMarHoCcTUYecKas
pabota

[IpaxTuueckas padota Ne 1
«IIpaBmiia paboThI B 1aboparopun
1 IPUEMBI OOpaIIeHHsI C
J1a00paTOPHBIM 000PYIOBAHUEM))
YucTele BelecTBa U CMECH.
CriocoOnbI pa3ziesieHus: CMeCei.
[IpakTuueckas padora Ne 2
«Paznenenne cmeceli (Ha mpumepe
OYUCTKHU TIOBAPEHHOU COJIH )»

ATOMEI U MOJICKYJIBI

XUMHUYECKHE PIEMEHTRI. 3HaKU
(CI/IMBOJ'ILI) XHUMHUYCCKHX JJICMCHTOB

HpOCTLIe H CJIOKHBIC BCIICCTBA

ATOMHO-MOJIEKYIISIDHOE YUCHHE

KoJsnuecTBO 4acoB

Bcero

KonTpoibHbie
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4eHust

DJieKTpoHHbIEe MU POBBIE
o0pa3oBaTe/ibHbIE

pecypcbl

bubmoreka [IOK
https://m.edsoo.ru/ff0d210c
bubmoreka [IOK
https://m.edsoo.ru/ff0d227e
bubmoreka [IOK
https://m.edsoo.ru/ff0d23dc

bu6moreka IIOK
https://m.edsoo.ru/ff0d26ca

bu6muoreka [IOK
https://m.edsoo.ru/ff0d28c8

bubaunoreka [IOK
https://m.edsoo.ru/ff0d2a6¢
bubauoreka [IOK
https://m.edsoo.ru/ff0d2be8
bubmuoreka IIOK
https://m.edsoo.ru/ff0d2a6¢
bubmuoreka IIOK
https://m.edsoo.ru/ff0d2d50




10

11

12

13

14

15

16

17

18

19

20

21

3aKOH IOCTOSIHCTBA COCTaBa
BelIeCcTB. XUMHU4eckas Gopmyra.
BaJIeHTHOCTI) aATOMOB XUMHUYCCKUX
JJICMEHTOB

OrtHocuTeIbHAs aTOMHAs Macca.
OTHOcHTENnbHAs MOJIEKYIIsIpHast
Macca

MaccoBast 10JIsI XUMHUIECKOTO
JJIEMEHTA B COCAUHECHUU
KonmuectBo BemiecTsa. MoJib.
MousipHas Macca

CDI/ISI/I‘-IGCKI/Ie U XUMHWUYCCKHEC
SABJICHUS. XI/IMI/I‘—IGCK&SI peaKuI/m
[Ipu3Haku 1 ycloBUs NPOTEKAHUS
XUMHYECKUX PEAKIUN

3akoH COXpaHCHHA MACChI BEIICCTB.

XUMUYECKHE YpaBHEHUS
Boruncnenus koiauuecTBa, Macchl
BEI[ECTBA 110 ypaBHEHUSM
XMUMHUYECKUX PEaKIIHii
Knaccudukanms xumudeckux
peakuuii (CoequHeHus,
paslioKeHHsI, 3aMeIICHUs, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIii-
sHIMKIoNEaUCT. O000IIEHE U
CUCTeMaTHu3allus 3HaHUU
KonrponbHas pabota Nel no Teme
«BemiecTBa u XuMuueckue
peaKuum»

Bosnyx — cmecs razos. Cocras

bubmuoreka [IOK
https://m.edsoo.ru/ff0d2eae

bubmoreka [IOK
https://m.edsoo.ru/ff0d323c¢

bubmoreka [IOK
https://m.edsoo.ru/ff0d350c
bubmoreka [IOK
https://m.edsoo.ru/ff0d5230
bubmmoreka [JOK
https://m.edsoo.ru/ff0d37fa
bubmmoreka [IOK
https://m.edsoo.ru/ff0d3a16
bu6moreka IIOK
https://m.edsoo.ru/ff0d3b88

bu6muoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6muoreka [IOK
https://m.edsoo.ru/ff0d31f34

bubauoreka [IOK
https://m.edsoo.ru/ff0d40c4

bubmuoreka IIOK
https://m.edsoo.ru/ff0d4290

bu6muoreka [IOK



22

23

24

25

26

27

28

29

30
31

Bo3ayxa. Kucinopoa — ayeMeHT u
npocroe BemecTso. O30H
dusznyueckre 1 XUMUYECKHE
CBOMCTBA KHCJIOpOJa (peaKiuu
okucneHus, ropenue). [lonstue 06
OKCHJIaX

Crioco0bl OMy4eHus: KUCI0po/ia B
J1a00paTOPUHU U TTPOMBIIIIEHHOCTH.
[IpumeHnenue kuciaopoaa

TennoBoii a3ppexT Xummuyeckon
peaxIu, TOHATHE O
TEPMOXHUMHYECKOM YPaBHEHHH,
9K30- U SHJOTEPMUIECKHUX
peaxIusix

TorumBo (HedTh, yroyib 1 METaH).
3arpsi3HeHue Bo3/ayxa, ClocoObl ero
MpeOTBPAICHHS

[IpakTrueckas padora Ne 3 o Teme
«[lonydyenue u cobupanue
KHCIIOpO/1a, U3YYE€HUE €r0 CBOWCTBY»
Bogopoa — aneMeHT u npocToe
BelecTBo. Haxoxaenue B mpupoze
duznyeckue 1 XUMUIECKHEe
cBoiictBa Bojopoaa. [lpumenenue
BOJIOPO/IA

IloHsATHE O KHCIIOTAX U COJIIX

Crnioco0bl oTyyeHHst BOAOPO/Ia B
nabopaTtopuun
IIpaktuueckas padora Ne 4 o Teme

https://m.edsoo.ru/ff0d448¢e

bubmoreka [IOK
https://m.edsoo.ru/ff0d4614

bubmoreka [IOK
https://m.edsoo.ru/ff0d497a

bubmmoreka [IOK
https://m.edsoo.ru/ff0d4790

bub6moreka IIOK
https://m.edsoo.ru/ff0d4c4a

bu6muoreka [IOK
https://m.edsoo.ru/ff0d4ae2

bu6muoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bubmnoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bubanoreka [IOK
https://m.edsoo.ru/ff0d50d2
bubmuoreka IIOK
https://m.edsoo.ru/ff0d4dd0
bubmuoreka IIOK




32

33

34

35

36

37

38

39

40

41

«[lomyuenue u cobupanue
BOJIOPO/JIa, U3yYEHHUE €0 CBOUCTBY
MonsipHbiii 006EM ra3zoB. 3aKoH
ABoranpo

Brruncienus o0néMa, KOJIM4YecTBa
BEILIECTBA I'a3a MO €ro U3BECTHOMY
KOJIMYECTBY BEILIECTBA WIH 00BEMY
Brruucnenust 00EMOB Ta30B 1O
YPaBHEHUIO PEaKIIUU Ha OCHOBE
3aKOHa 0OBEMHBIX OTHOIIICHUM
razoB

dusndecKkue u XUMHICCKUE
CBOICTBA BOJbI

CocraB ocHoBanuii. [lonsTue 06
MHMKATOpax

Bopna kak pactBopuTelb.
HacelimienHbie 1 HEHACHIIICHHBIE
pactBopbl. MaccoBas 10
BEI[ECTBA B PaCTBOPE
[IpakTuueckas padora Ne 5 o teme
«[IpuroTtoBneHue pacTBOPOB €
OIpeAeIEHHON MacCOBOM JT0y1ei
PacTBOPEHHOTO BEUIECTBA»
Konrponbsnas padora Ne2 mo teme
«Kucnopoa. Bonopoa. Boga»
Oxcuppl: cocTaB, KiaccupuKanus,
HOMEHKJIaTypa

[Tonyyenue u xXumMu4eckue
CBOMCTBA KHCIIOTHBIX, OCHOBHBIX U
aM(pOTEePHBIX OKCHUJIOB

https://m.edsoo.ru/ff0d4f42

bubmoreka [IOK
https://m.edsoo.ru/ff0d542¢

bubmoreka [IOK
https://m.edsoo.ru/ff0d55a0

bubmoreka [IOK
https://m.edsoo.ru/ff0d5708

bubmmoreka [JOK
https://m.edsoo.ru/ff0d587a
bubmmoreka [IOK
https://m.edsoo.ru/ff0d59e2

bu6moreka IIOK
https://m.edsoo.ru/ff0d5b40

bu6muoreka [IOK
https://m.edsoo.ru/ff0d5eba

bubaunoreka [IOK
https://m.edsoo.ru/ff0d6342
bubanoreka [IOK
https://m.edsoo.ru/ff0d664e

bubmuoreka [IOK
https://m.edsoo.ru/ff0d664e




42

43

44

45

46

47

48

49

50

51

52

OcHOBaHHUS: COCTaB,
KJ1accu(uKaiys, HOMEHKIATypa
[Tony4yenue u xumudeckue
CBOMCTBA OCHOBaHUI

Kucnotsl: cocras, kiaccudpukanus,
HOMEHKJIaTypa

[Tony4yenue u xumMu4eckue
CBOMCTBA KUCJIOT

Conu (cpeaHue): HOMEHKIIATypa,
CIOCOOBI MOTyYEHUSI, XUMUYECKHE
CBOICTBa

[Ipaxtuueckas padota Ne 6.
Pemenue sxcriepuMeHTAIbHBIX
3a7a4 1Mo TeMe «OCHOBHBIE KJIaCcChI
HEOPraHWYECKUX COECAMHECHUIN
I'eneTnueckas CBsI3b MEXKIY
KJIaCCaMH HEOPTaHUYECKHUX
COeqUHEHNN

O06o001IcHNEe B CHCTEMaTU3aIUs
3HAaHUU

KonTponwsnas padora Ne3 o teme
"OCHOBHBIE KJIACChI
HEOPraHWYECKUX COCAMHEHUI"
[TepBbie MONBITKH K1acCU(UKAITIT
XUMHYECKHUX JIeMEHTOB. IloHsaTHE
O IpyIIax CXOJHBIX AIEMEHTOB
[Iepuonnueckuii 3aK0H U
[lepuoanueckas cucrema
XHUMHUYECKUX 3eMeHTOB JI. H.
Menpeneena

bu6muoreka [JOK
https://m.edsoo.ru/ff0d67ca
bubmoreka [IOK
https://m.edsoo.ru/ff0d67ca
bubmoreka [IOK
https://m.edsoo.ru/ffOdfee2
bubmoreka [IOK
https://m.edsoo.ru/ffOdfee2

bubmoreka [IOK
https://m.edsoo.ru/00ad9474

bubmmoreka [IOK
https://m.edsoo.ru/00ad9b7c

bub6moreka IIOK
https://m.edsoo.ru/00ad9as50

bu6moreka [IOK
https://m.edsoo.ru/00ad9cb2

bu6muoreka [IOK
https://m.edsoo.ru/00ad9ela

bubauoreka [IOK
https://m.edsoo.ru/00ad9ffa

bubmuoreka IIOK
https://m.edsoo.ru/00adas52c




53

54

55

56

57

58

59

60

61

62
63

[Iepuonsl, rpyniibl, HOArPYIIIbI

Crpoenue atomoB. CoctaB
aTOMHBIX s1ep. M30Toms!
CrpoeHue 3IIeKTPOHHBIX 000J10UeK
aTOMOB IeMeHTOB [leprnonnueckoin
cucremsl JI. 1. MenneneeBa
XapaKkTepucTHKa XUMHUYECKOTO
3JIEMEHTA MO €ro MOJI0KEHUIO B
[Tepnonnueckont cucreme /1. U.
MeHnpeneeBa

3nauenune [lepuonnueckoro 3akoHa
JUTS Pa3BUTHS HAYKU U TIPAKTUKH.
. . MenneneeB — y4€HBI,
Me1aror ¥ rpakJaHuH

PeseprubIit ypok. O6001IeHNE 1
cUCTEMATU3aIs 3HaHUH /
Bcepoccuiickas mpoBepoyHast
paborta

KonTponwsHas pabora Ned
MaTepuaiaMm Kypca XUMuH 8 K1 /
Bcepoccuiickast mpoBepouHast
pabora

DNEeKTPOOTPUIIATEILHOCTh aTOMOB
XUMHYECKHUX AJIEMEHTOB

HMoHHas xuMuueckas CBI3b

KosanenTtHas noJrsIipHasd
XUMHUYCCKasa CBA3b
KosanenTtHas HCIIOJIsIpHAaA

bubmuoreka [IOK
https://m.edsoo.ru/00ada52¢c
bubmoreka [IOK
https://m.edsoo.ru/00ada342

bubmoreka [IOK
https://m.edsoo.ru/00ada6bc

bubmoreka [IOK
https://m.edsoo.ru/00ada824

bubmmoreka [IOK
https://m.edsoo.ru/00ada96e

bu6moreka IIOK
https://m.edsoo.ru/00adb33c

bu6muoreka [IOK
https://m.edsoo.ru/00adb486

bubauoreka [IOK
https://m.edsoo.ru/00adaab8
bubaunoreka [IOK
https://m.edsoo.ru/00adac34
bubmuoreka IIOK
https://m.edsoo.ru/00adaab8
bubmuoreka IIOK




64

65

66

67

68

XUMHUYECKAS CBA3b
CreneHb OKUCICHUA

OKHUCIINTEIIBLHO-
BOCCTaHOBUTEIHHBIC PCAKITUU

OKHUCIINTEIIN U BOCCTAHOBUTEIHN

PesepBubrit ypok. O60011eHNE 1
CUCTEeMAaTH3aIUs 3HAHUN TI0 TeMe
«Ctpoenue aroma. XuUMHU4eCKas
CBSI3b»

Peseprubrit ypok. O6001eHNE 1
cUcTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME
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https://m.edsoo.ru/00adaab8
bubmuoreka [IOK
https://m.edsoo.ru/00adae28
bubmoreka [IOK
https://m.edsoo.ru/00adb076
bubmoreka [IOK
https://m.edsoo.ru/00adb076

bubmoreka [IOK
https://m.edsoo.ru/00ad9cb2

bubmmoreka [IOK
https://m.edsoo.ru/ff0d61c6




9 KUIACC

Ha CKOPOCTH XHMHYECKOM pcaknuun

Ne Tema ypoka KoumuyecTBo 4yacos Mara DJIeKTpOoHHbIe HU(pPoBbIE
n/n U3y4eHUs o0pa3oBaTeJibHbIE
KonTpoiabHbie IIpakTHyeckue
Bcero pecypcbl
padoTbl padoThI
[Iepnonnueckuil 3aK0H.
[Iepnonnueckas cucrema | bubmuoteka LIOK
XUMHUYECKUX nemMeHToB /l. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B UBMEHEHUH
. bubmmorexa [IOK
CBOMCTB XUMUYECKUX DJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Knaccudukamnus u HomeHkaTypa 1 bubmmorexa [IOK
HEOPraHUY€eCKUX BELIECTB https://m.edsoo.ru/00adb7e2
Bunel xuMuueckod CBSI3U U THUIIBI | bu6moreka IIOK
KPUCTAJUIMYECKUAX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponrsnas padora Nel mo teme
«[loBTOpEHnue u yrnyonenue 1 1
3HaHUH OCHOBHBIX Pa3ZeiioB Kypca
8 kiacca»
Knaccudukanus xumudeckux
. bubanoreka [IOK
peaKiui 1o pa3InuyHbIM 1
https://m.edsoo.ru/00adbcb0
MIpU3HAKaM
[loHsATHE O CKOPOCTU XUMHUYECKOU
bubanoreka [IOK
peakiuu. [ToHsiTHE O TOMOTEHHBIX 1
https://m.edsoo.ru/00adbe9a
Y TETEPOTCHHBIX PEAKIUAX
[TonaTue 0 XUMHYECKOM
bubmuoreka IIOK
paBHOBecuu. DAKTOPHI, BIUSIONINE 1

https://m.edsoo.ru/00adc28c




10

11

12

13

14

15

16

17

18

U MOJI0KEHUE XUMUYECKOIO
paBHOBECHS

OKHUCIIUTEIIBHO-
BOCCTAaHOBUTEIHHBIC PCAKITUU
Teopus AMEKTPOIUTHUUECKOMN
nucconmanuy. CHIbHEIC U ClIa0bIe
ANEKTPOITUTHI

HoHHbIE ypaBHEHHUSI peakui

XuMHYeCcKHne CBOMCTBA KHCIIOT B
OCHOBAHUU B CBETE MPEICTABICHUN
00 2MEKTPOTUTHIECCKOU
JIACCOIHAIIAHN

XUMHUYeCKHUe CBOMCTBA COJICH B
CBETE MPEACTABICHHI 00
ANEKTPOJIMTUYECKON TUCCOLUAIUN

[TonsiTue o ruaponan3e conen

O00011IeHNEe U CHUCTEMATH3AIUS
3HAHHHI

[Ipakrrueckas padora Ne 1.
«Penienne sKkCnepuMEHTaIbHBIX
3a1a4y

Konrponbsnas padora Ne2 o reme
«INEeKTpoTUTHYECKas
nuccoruanus. XUMHYECKHE
pEeaKIuu B pacTBOPAX»

OO1as xapakTepucTHKa
raJlIoreHOB. X MMHYECKHE CBOMCTBA
Ha [puMepe xjiopa

bubmoreka [IOK
https://m.edsoo.ru/00adcade

bubmoreka [IOK
https://m.edsoo.ru/00adcd68

bubmoreka [IOK
https://m.edsoo.ru/00add448

bubmmoreka [IOK
https://m.edsoo.ru/00add5d8

bubmoreka IIOK
https://m.edsoo.ru/00add8b2

bu6moreka IIOK
https://m.edsoo.ru/00add9d4
bu6moreka [IOK
https://m.edsoo.ru/00addd12

bu6moreka [IOK
https://m.edsoo.ru/00addbfa

bubaunoreka [IOK
https://m.edsoo.ru/00addecO

bub6mmoreka [IOK
https://m.edsoo.ru/00addfe2




19

20

21

22

23

24

25

26

27
28

Xnoposogopoa. ConsiHast KUCIIOTA,
XUMHUYECKHUE CBOMCTBA, MOJTyYCHHE,
MIPUMEHEHUE

[Ipaktudeckas padora Ne 2 mo
teMe «llomydeHnne comnstHOM
KHCJIOTBI, U3y4CHHUE €€ CBOMCTBY»
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIINM, €CJIU OJNH
W3 PEareHTOB JIaH B U30BITKE
OO6mrast XapakTEepUCTHKA JIEMEHTOB
VIA-rpynmnsl

AnnorponHsie MoIUpUKAUN
cepbl. Haxoxnenue cepsl U €€
COCIMHEHUH B PUPOJIC.
XUMHUYECKHE CBOMCTBA CEPbI
CepoBo10po/1, CTpOEHUE,
(buznueckue U XUMHYECKHE
CBOMCTBa

Oxcuppl cepbl. CepHas KUCIOTA,
(buznueckue U XUMHYECKUE
CBOMCTBA, IPUMEHEHUE
XHUMHUYECKUE PEAKLINH, JICKAIINE B
OCHOBE ITPOMBIIIJICHHOTO criocoba
MOJIY4E€HHS] CEPHOM KUCIOTHI.
XHUMHUYECKOE 3arpsi3sHEHUE
OKpYKarouen cpeipl
COEIMHEHUSIMU CEPbI

Brrunciienne MaccoBoii 1011
BBIXOJa MPOAYKTA PEaKLUH

OO01as XxapakTepuCTHKA JIEMEHTOB

bubmuoreka [IOK
https://m.edsoo.ru/00ade104

bubmoreka [IOK
https://m.edsoo.ru/00ade348

bubmoreka [IOK
https://m.edsoo.ru/00ade488

bubmoreka [IOK
https://m.edsoo.ru/00ade64a

bubmmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6moreka IIOK
https://m.edsoo.ru/00ade802

bu6moreka [IOK
https://m.edsoo.ru/00adea28

bubanoreka [IOK
https://m.edsoo.ru/00adec8a

bubmuoreka [IOK
https://m.edsoo.ru/00adec8a
bu6muoreka [IOK




29

30

31

32

33

34

35

36

VA-rpynnel. A3or,
pacrpocTpaHeHue B IPUPO/IE,
(dus3HUecKre U XUMHUYCCKHC
CBOMCTBA

AmMHaK, ero pu3MUecKue u
XUMHUYECKHUE CBOKCTBA, MOJYYCHUE
Y IPUMECHEHUE

[IpakxTrueckas padota Ne 3 no
teme «Ilomydyenne aMmmuaka,
H3Y4EHHUE €TI0 CBOMCTBY»

A3oTHas KucnoTta, e€ puznueckue
Y XMMHYECKHE CBOMCTBA
Hcnonp3oBaHre HUTPATOB M COJIEH
aMMOHWMSI B KQ9YeCTBE MHHEPATbHBIX
yaoOpeHuii. XuMu4ueckoe
3arpsi3HEHUE OKPYXKAIOIIeH cpelibl
COEIMHEHUSIMH a30Ta

dochop. Oxcun pocdopa (V) u
dhocdopHas kuciora, GuzHISCKue
Y XUMHUYECKHE CBOICTBA,
MOJIy4YeHUE

Hcnons3oBanue dhocdaros B
KauecTBE MUHEPAIbHBIX
ynoOpeHuil. 3arpsizHeHue
MIPUPOIHOM cpenbl hocharamu
VYrepon, pacripocTpaHeHHE B
npupoze, Gpuzndeckue u
XUMHUYECKHE CBOMCTBA

Oxcunel yraepona, ux puznueckue
Y XUMHUYECKHE CBOICTBA.

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

bubmoreka [IOK
https://m.edsoo.ru/00adf004

bubmoreka [IOK
https://m.edsoo.ru/00adf180

bubmoreka [JOK
https://m.edsoo.ru/00adf306

bubmoreka [IOK
https://m.edsoo.ru/00adf518

bu6moreka [IOK
https://m.edsoo.ru/00adf68a

bubanoreka [IOK
https://m.edsoo.ru/00adfc20

bubmuoreka [IOK
https://m.edsoo.ru/00adfd9c

bu6muoreka [IOK
https://m.edsoo.ru/00adfebe




37

38

39

40

41

42

43

44

DKOJOTHYECKUE TPOOIEMBI,
CBSI3aHHBIE C OKCUJIOM YIIIepoJia
V)

YronpHasg KHUCJIIOTa U €€ COIU

[Ipaktudeckas padora Ne 4 o
teme "[lonyuenue yrinekucioro
ra3za. KaguecTtBeHHas peakuus Ha
KapOoHaT-nOH"
[TepBoHauanbHBIC TOHATHS 00
OpPraHn4YeCKUX BECIICCTBAX KaK O
COEAMHEHHUAX yIiIeposa

Kpemuuii u ero coenHeHust

[TpakTrueckast pabora Ne 5.
Pemenue sxcriepuMeHTaIbHBIX
3a7a4 1mo treMe «BaxxHenmue
HEMETAJIbI ¥ UX COCIUHCHHUS

KonTponwsnas padora Ne3 o Teme

«Baxnennne HeMeTalJIbl H UX
COENMHEHUS

OO6m1ast XxapakTepUCTHKA
XUMHUYECKHUX DJIEMEHTOB —

MeTaluioB. MeTanandeckas CBI3b U
MCTAJNIMYCCKasd KPpUCTAJNIMUCCKas

pemérka. @u3nvecKre CBOMCTBA
METaJIOB

XMUMHYECKHE CBOUCTBA METAJUIOB.

ONEeKTPOXUMUYECKUH P
HanpsHKeHUH METaljIoB

bubmoreka [IOK
https://m.edso00.ru/00ae006¢c

bubmoreka [IOK
https://m.edsoo.ru/00ae027¢e

bubmoreka [IOK
https://m.edsoo.ru/00ae054¢e

bubmmoreka [IOK
https://m.edsoo.ru/00ae080a

bubmoreka IIOK
https://m.edsoo.ru/00ae0bf2

bu6moreka [IOK
https://m.edsoo.ru/00ae0el 8

bubanoreka [IOK
https://m.edsoo.ru/00ael03e

bub6mmoreka [IOK
https://m.edsoo.ru/00ael156
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46

47

48

49

50

51

52

53

54

55

56

57

OOm1re cnocoObl MOTyYeHHS
mertannoB. CraBbl. Berauciaenus
110 YpaBHCHHUAM XUMHNYCCKUX
pEaKIHii, eCIN OJIMH U3 PEareHTOB
COACPKUT IIPUMECH

Ilonsatue o KOPpPO3UH MCTAJIIIOB

IllenouynbIe METaIIIBI

OKcHUJIBI ¥ TUZIPOKCUABI HATPUSI U
KaJTHst

IllenouHO3€eMeENbHBIEC METAJIBI —
KaJIBIIUA ¥ MarHuf

Baxnenmme coeqnHEHNS KaabITHs

O0o001IeHrEe U cCUCTEMATH3 AL
3HAHUMI

JKécTrocTh BOIBI M CITOCOOBI €6
YCTpaHECHHS

[IpakTuueckas padora Ne 6 o
TeMme "JKECTKOCTH BOALI U METOEI
eé yctpaneHus"

AmroMuHUI

AMdoTepHbIC CBOMCTBA OKCHIA U
TUAPOKCHUIA

Keneso

Oxcupl, TUIPOKCUIBI U COJTH
xenesa (II) u sxenesa (I1I)

bubmoreka [IOK
https://m.edsoo.ru/00ael 156

bubmoreka [IOK
https://m.edsoo.ru/00ael1278
bubmoreka [IOK
https://m.edsoo.ru/00ae14b2
bubmoreka [IOK
https://m.edsoo.ru/00ael14b2
bubmmoreka [IOK
https://m.edsoo.ru/00aelSe8
bubmmoreka [IOK
https://m.edsoo.ru/00aelSe8

bubmoreka [IOK
https://m.edsoo.ru/00ae1 886

bu6muoreka [IOK
https://m.edsoo.ru/00aelae8

bubanoreka [IOK
https://m.edsoo.ru/00aelc64
bubauoreka [IOK
https://m.edsoo.ru/00aelc64
bubmuoreka [IOK
https://m.edsoo.ru/00aeld86
bubmuoreka [IOK
https://m.edsoo.ru/00ae35e6
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59

60

61

62

63

64

65

66

67

68

O00011IcHNE B CHCTEMaTU3aI[Us
3HAHUI

[Ipaktuueckas padora Ne 7.
Perenne sxcriepuMeHTATBHBIX
3ajJa4 110 TeMe «Baxxkuenmme
METaJUIbI K KX COETUHEHUS
Brrurcnenus o ypaBHEHUSM
XUMHYECKUX PEAKITHH, €CITU OTUH
W3 PEarcHTOB JIaH B U30BITKE WIIH
COJICP)KUT MpUMeECH. Beraucienus
MacCOBOM JIOJIM BBIXOJIa TIPOTyKTa
peakiuu

O0o001Ienre U cCUCTEMATH3 AU
3HAHUHI

KonTponwsnas padora Ned 1o
MareprajiaMm Kypca XUMUHU 9 Ki
BemiectBa u Mmarepuaisl B
IMOBCEAHEBHOM KM3HH YeJIOBEKA
XHMMHYECKOE 3arpsi3HEHUE
OKPYKaIOIIEH Cpeibl

PoJib XuMuHM B perieHun
9KOJIOTHYECKUX TTPOoOIIeM
PesepBurlit ypok. O6001IeHE U
cHUCTEMaTH3aIHs 3HAHUH
PesepBurlit ypok. O6001IeHE U
cHUCTEMaTH3aIHs 3HAHUH
PesepBHrlit ypok. O6001IeHEe U
CHUCTeMaTH3alUs 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68

bubmoreka [IOK
https://m.edsoo.ru/00ae3de8

bubmoreka [IOK
https://m.edsoo.ru/00ael750

bu6moreka IIOK
https://m.edsoo.ru/00ae3f50
bu6moreka [IOK
https://m.edsoo.ru/00ae4270
bu6muoreka [IOK
https://m.edsoo.ru/00ae4270
bubanoreka [IOK
https://m.edsoo.ru/00ae0d0a
bubaunoreka [IOK
https://m.edsoo.ru/00adb33¢c
bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM ITPOT'PAMMObBI

8 KUIACC

Kon
MpoBepPsIeMOro
pe3yabrara

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

IIpoBepsiemble npeaMeTHBbIE Pe3yJabTAThl OCBOEHHSI OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI'0 00111eT0 00pa30BaHusi
ITo teme: «IlepBoHaYaIbHBIE XUMUYECKUE TTOHSITHS»

pacKpbIBaTh  CMBICII OCHOBHBIX XHMHYECKHX TIIOHSATHH: aToM,
MOJIEKYJIa, XUMHUYECKUM DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OAHOPOJHAsS W HEOJHOPOIHAs), BAJEHTHOCTb,
OTHOCHTENIbHAs aTOMHasi W MOJICKYISIpHAas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJIIpPHAs Macca, MaccoBasl JOJS XUMHYECKOTO
JJIEMEHTa B COCJWHEHUH, MOJIAPHBIA OOBEM, XUMHUYECKas PEaKIus,
Knaccuukanus ~— peakmuili:  peakuMH — COCAWMHEHUS,  PEaKIUu
pa3lioOKEeHHs, PEAKIMU 3aMEIICHMs, peaKIuu OOMeHa, 9K30- |
SHIOTEPMHUYECKUE PEAKIMH, TEIUIOBOM 3(PdeKT peakiuu, pacTBOp,
MaccoBast 10JIs BeIIecTBa (MPOIEHTHAS KOHIICHTPAIIHsI) B paCTBOPE
WUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX IOHITHH W
MPUMEHATH 3TH TTOHATHUS IIPU ONMUCAHUH BEIIECTB M UX MPEBPAICHUI
UCIIOJIB30BaTh XUMHUYECKYI0 CHMBOJIUKY JUIsI COCTaBJICHHUS (OPMYI
BEIIIECTB M YPAaBHEHUN XUMHUYECKUX PEAKITUI

pacKkpbhIBaTh ~ CMBIC]  3aKOHOB  COXpPaHEHHUS MacChl  BEIIECTB,
MOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YY€HHs, 3aKOHa
ABorazpo

ONpENeNATh  BAJICHTHOCTh aTOMOB  3JIEMEHTOB B  OWMHApHBIX
COEIMHEHMAX

KJIacCU(PHUIIMPOBATh XUMHUYECKHE peaknuu (10 YUCIYy U COCTaBy
YUYaCTBYIOIIIUX B PEAKIIMH BEUIECTB, MO TEIIOBOMY 3 deKkTy)
BBIUHCTISATh OTHOCHTENBHYIO MOJEKYISIPHYIO M MOJSPHYIO MAacChl
BCIISCTB

BBIUUCTISATH MAacCOBYIO JIONIF0 XMMHYECKOTO JJIeMEHTa 1Mo Qopmyne
COCIMHCHMUS,

BBIYUCIIAITH MAaCCOBYIO IOJIFO BEIICCTBA B paCTBOPC



1.10

2.1

2.2

2.3

24

2.5

2.6

2.7

3.1

3.2

33

MPUMEHATh €CTECTBCHHOHAYYHBIC METOJbI TIO3HAHWS — HAOIIONCHHUE,
W3MEPEHHE,  MOJEITUPOBAHHE,  OKCIEPUMEHT  (peajbHbIi U
MBICJIEHHBIH)

ITo Teme: «BaxkHeime nMpeacTaBUTENN HEOPTrAHUYECKUX BEIIECTBY
pacKpbIBaTh CMBICT OCHOBHBIX XMUMHYECKHX TOHSTUM: OKCHJ,
KHCJIOTa, OCHOBAHHE, COJb

OTIPeNIeNATh MPUHAIICKHOCTh BEIIECTB K OMPEACIIEHHOMY KJaccy
coenuHeHul no popMynam

KJIacCU(PHUITMPOBATh HEOPTAaHUYECKHE BEIIECTBA

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUUECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJIACCOB,  TOATBEp)KJas  ONHCAHUE  MpPUMEpaMU
MOJIEKYJISIPHBIX YPaBHEHUM COOTBETCTBYIOINX XUMUYECKUX PEAKIIUN
MPOTHO3WPOBaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX
Ka4eCTBEHHOTO COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XHUMHUYECKHUX
TIpEBpAICHUH B PA3TMYHBIX YCIOBHUSIX

CleloBaTh TMpaBWIaM MOJb30BaHUS XHUMHUYECKOW TOCYyIoOd |
nabopaTOpHBIM 00OPYIOBaHHWEM, a TaKXKe IMpaBWJIaM OOpaIIeHHS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKLHUSMH II0 BBIIOJIHEHUIO
71a00PATOPHBIX XUMHUYECKUX OIMBITOB MO MOJYyYEHHUIO U COOMPAHUIO
ra3zoo0pa3HbIX BEIIECTB (BOJOPOAA M KHCIOPOJA), MPHUTOTOBICHHUIO
pacTBOpPOB C ONPEACIEHHONW MacCOBOM JOJIEW PacTBOPEHHOTO
BEILECTBA, IUIAHUPOBATh U MPOBOJIUTH XUMHUYECKUE IKCIIEPUMEHTHI 110
paclo3HaBaHUIO pPAaCTBOPOB IIEJIIOYEHW M KHUCIOT C IOMOUIBIO
WHIUKATOpOB (JTakmMyc, (peHoadTanenH, MeTUIOPaHXK U APyrue)
IPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMHYECKOU pEaKIIU

IIo Teme: «Ilepmommueckuit 3akoH u Ilepuomuueckas cucrema
xumuyeckux snemeHtoB [[. W. MenneneeBa. CrpoeHue aromoB.
Xumnueckas cBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUNY
pacKphIBaTb CMBICI OCHOBHBIX XMMHYECKHUX MOHSATUMN: SIpO aTtoMma,
SNEKTPOHHBIA CIIOM aroMa, aTroMHas opOuTadb, paauyc aroma,
XUMUYECKash CBA3b, MOJSPHAsE W HENOJspHas KOBAJEHTHas CBSA3b,
ANIEKTPOOTPUIATENIBHOCTh, HOHHAs CBsI3b, HOH, KAaTUOH, aHHWOH,
CTENEHb OKUCIIECHUS

KJIaCCU(PHUIIMPOBATh XUMHUECKHE IIEMEHTHI

OTHCHIBATh M XapaKTepu3oBaTh TaOnuuHylo (opmy Ilepuonndeckoit

CUCTCMbl XHMHYCCKUX DOJICMCHTOB: pa3jindaTb IIOHATUA «IJIaBHAA
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3.5

3.6

3.7

9 KUIACC

Kon
NpoBepPsieMOro

pe3yJibTara
1

1.1

1.2

1.3

1.4

nonrpynma (Arpynma)» u «mobounas mnoarpynna (brpymma)y,
«Maiblie» U «OO0JIbIINE» TEPHO/IbI

packpsiBath cMbich [lepuogmueckoro 3axkona J[.M. Menneneesa:
JEMOHCTPUPOBATh NOHUMAHUE NIEPUOIUUECKON 3aBUCUMOCTH CBOWMCTB
XMMHMUYECKUX 3JIEMEHTOB OT UX Iosi0keHus B [lepuoanueckoii cucreme
COOTHOCHTH  O0O3HaueHWs, KOTOpbIE HWMEIOTCS B  Tabnmie
«Ilepnognueckass  cuctema  XUMH4YeCKuxX  anemeHtoB  J[.M.
MenieneeBay C YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XMMHMUYECKUX OJJIEMEHTOB (COCTaB M 3apsii sjpa, oOlee Yucio
ANIEKTPOHOB U PACIIPENIETICHUE UX 10 IEKTPOHHBIM CIIOSIM)
OTpEAENATh  CTENEHb OKHUCIEHUS  JJIIEMEHTOB B  OMHApHBIX
COEIMHEHUSIX

OTpEAENATh BHUJA XUMHUYECKOM CBA3M (KOBaJleHTHass M HOHHAs) B

HCOPraHM4YCCKUX COCIMHCHUAX

IIpoBepsieMble mpeAMeTHBIE Pe3yJIbTAThI OCBOCHHS OCHOBHOM
00pa30BaTeJbHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHus
[To Teme: «BeniecTBO M XUMHUYECKash peakLUsD

pacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHUX TOHITHH: pacTBOp,
AJIEKTPOIUTHI, HENIEKTPOIUTHI, SJIEKTPOJIUTHYECKAs TUCCOLUALINS,
peakuud HMOHHOrO OOMEHa, KaTraau3arop, XHMHUYECKOe paBHOBECHE,
obparumble u HeoOpaTuMble peakuuu,
OKUCIIUTEIbHOBOCCTAHOBUTEIbHbBIE peakuuu, OKUCIIUTENb,
BOCCTAHOBHTEIb, OKHCJICHHE U BOCCTAHOBJIIEHUE, AJJIOTPONUS,
aMm(pOTepHOCTb,  XUMHUYECKas  CBA3b  (KOBaJieHTHas, HWOHHafi,
MeTalinyecKas), KpUCTAJUIMYecKass pemérka, CIUIaBbl, CKOPOCTb
XUMHUYECKON peakuuu

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKHUX IMOHATHH M
NPUMEHATH 3TU MOHATHUS IPU ONMUCAHUM BEIIECTB U UX MPEBPALICHUI
COCTaBIISITb YPABHEHUS D3JIEKTPOJUTUYECKON TUCCOIMALMU KHCIOT,
LICJI0YEH M COJIEH, IIOJIHBIE U COKpAlICHHBbIC YPaBHEHUSA DPEaKLUU
MOHHOTO 0OMeHa

PACKpBIBATL CYINHOCTb OKHCJIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKL[I/Iﬁ



1.5

2.1

2.2

2.3

2.4

2.5

3.1

3.2

MOCPEACTBOM COCTABJICHHUS JEKTPOHHOTO OalaHca 3TUX peakluid
IIPOBOJUTB PACUETHI 10 YPABHEHUIO XMMUYECKOM pEeaKuu

I[To temam: «Hemeramnel m ux coeauHeHus» u «MeTtauibl U HUX
COCTMHECHUS

XapaKTepHu30BaTh (OMKUCHIBAThH) O0IINE U CTICHU(PUIECKUE XUMUIECKHE
CBOMCTBAa MPOCTHIX W CJIOKHBIX BEIIECTB, MOATBEPKIasi OMHCAHUE
npuMepamMu MOJIEKYISIPHBIX U MOHHBIX YPaBHEHUU COOTBETCTBYIOLIUX
XUMHUYECKHUX PEAKLUI

COCTaBIISAITh YPaBHEHHS pPEaKIUi, MOATBEPKIAIONINX CYIECTBOBAHUE
TEHETUYECKOU CBSI3U MEXK/Ty BEIIECTBAMH PA3TMYHBIX KJIACCOB
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MUX CTPOEHUS,
BO3MOXHOCTH MPOTEKAHUSI XUMHUYECKUX MPEBPAIICHUI B Pa3TUYHBIX
YCIIOBHSIX

CleloBaTh MpaBWIaM MOJb30BAHUS XHUMHUYECKOW TIOCYAOM U
nabopaTopHBIM 00OpYIOBaHHWEM, a TaKXKe MpaBWJIaM OOpaIIeHHs C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHSMH TIO BBITIOJTHEHHIO
71a00PATOPHBIX XUMHUYECKUX OIMBITOB MO MOJYyYEHUIO U COOMPAHUIO
ra3000pa3HBIX BEIIECTB (AaMMHAKa M YIJICKUCIIOTO rasa)

MPOBOJIUTH PEAKUMUHU, MOATBEPKIAIOIINE KAauyeCTBEHHBIM COCTaB
pa3IMYHBIX BEILIECTB: pACIO3HABATH ONBITHBIM NYTEM XJIOPU-,
Opomun, womua,  kapOonar, ¢ocdar, cunmkar, cyiabdar,
TUAPOKCH/IMOHBI, KaTUOHBI aAMMOHUS, MOHBl W3Y4YEHHBIX METAJUIOB,
IIPUCYTCTBYIOLIME B BOAHBIX PACTBOPAX HEOPraHMYECKUX BEUIECTB

[To Teme: «Xumus u okpyxarouiasi cpesia»

pacKpbIBaTh CMBICII OCHOBHBIX XuMuueckux mnonstui: [IJAK
BEILECTBA; KOPPO3Hs METAIIIOB

IPUMEHATh OCHOBHBIE ONEPALUH MBICIUTEIBHON JEATEIbHOCTH —
aHaJlU3 W CHHTE3, CpaBHEHHUE, O0000IIeHHe, CcHUCTEeMaTH3aIHIo,
BBISIBIICHUE TPUUMHHO-CJICICTBEHHBIX CBA3EH — /ISl U3YUYEHHS CBOMCTB
BELIECTB M XHWMHMUYECKUX PEAKIUN; €CTECTBEHHOHAyYHbIE METOJIbI
MO3HAHUS — HAOMIONEHUE, U3MEPEHUE, MOICTHUPOBAHKE, IKCIIEPUMEHT

(peanbHBIM U MBICTICHHBIN)



HNPOBEPAEMBIE JIEMEHTBI COAEPKAHU S

8 KUIACC

Kon
1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS
[IepBoHavanbHbIE XUMUYECKUE TOHSATHUS

[Ipenmer xumuu. Ponb XMMHM B KU3HM YEJIOBEKA. XHUMHUS B CHUCTEME HayK.
Tena u BemecTBa. @uU3NYECKHE CBOMCTBA BEIIECTB. ATpErarHO€ COCTOSIHHE
BEILIECTB

[Tonsatue o MeTogax mo3HaHus B XuMuu. Yucteie BemiecTBa U cMecu. CriocoObl
pa3aesieHus: cMecen

ATOMBI M MOJEKYJAbl. XHUMHYECKHE 53JIeMEHThl. CHMBOJIBI XUMHUYECKUX
a5eMeHTOB. [IpoCThie U CIIOYKHBIE BEMIECTBA. ATOMHO-MOJIEKYISIPHOE YICHHE
Xumudeckas ¢popmyna. BameHTHOCTh aTOMOB XMMHYECKUX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA  cocTaBa  BemecTB.  OTHOCHTENbHass  aroMHasi — Macca.
OtHOcuTenpHAs MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMUYECKOTO JIEMEHTa
B COEIMHEHUU

KonuuectBo BemectBa. Mosib. MonsipHas macca. B3anmMocCBsI3b KOJMYECTBA,
Macchl U YHUCJA CTPYKTYPHBIX €IUHUI[ BeuiecTBa. Pacuérel mo ¢opmynam
XMUMHUYECKHX COETMHEHUN

Ouznyeckue U XMMUYECKUE SBICHUS. XUMUYECKas peakuus 1 e€ MpU3HaKu.
3aK0H COXpAaHEHHUs MacChl BElEeCTB. XUMHUUYECKUe ypaBHeHUs. Kinaccudukarus
XMUMHUYECKHUX PeaKIHil (CoeInHeHNs, pa3lIoKEeHHs, 3aMelleHus, 0OMeHa)
XUMUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCYNOH, ¢ MpaBUIaMu
paboThl B JlabopaTtopud W npuéMamMu oOpalieHus ¢ J1abopaTOPHBIM
obopynoBaHueM, H3y4eHHE M ONUCaHHE (UINYECKHX CBONCTB 0O0Opa3IoB
HEOpPraHMYECKUX BeIIecTB, HaOmoneHue Qusnueckux (IUIaBIeHUE BOCKA,
TasiHUE JIbJIa, PACTUpPAHUE caxapa B CTYIKe, KUIEHUE U KOHJEHCAIUs BOJBI) U
XUMHYECKUX  (TOpeHHe  CBEYd, [MpOKaJMBaHHE MEAHOW  IMPOBOJIOKH,
B3aMMOJICMCTBHE Mella C KHUCJIOTOW) sIBIEHUH, HAOIIONEHHE W OINUCaHue
NPU3HAKOB TMPOTEKaHMsS] XUMHUYECKHX peakiui (pa3lokeHue caxapa,
B3aMMOJICMCTBUE CEPHOM KHUCIOTBI C XJIOPHAOM Oapusi, pa3jioKeHue
ruapokcuia menu(Il) mpu HarpeBaHuu, B3aMMOJEICTBUE KEJI€3a C PACTBOPOM
conmu meau(Il), u3ydeHnue cnocoboOB pasaeneHus cMecel (C TOMOIIbI0 MarHuTa,

(I)I/IJ'ILTpOBaHI/Ie, BbIITAPUBAHUC, IAUCTUIIIALNA, xpOMaTorpa(me), MMPOBCACHUC



2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

2.10
2.11

OYHMCTKH MMOBAPECHHOU COJIM, HAOIIOICHNUE U ONMCAHUE PE3YIIETATOB IMPOBEICHUS
OIbITa, WJUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHHsS MACChl, CO3JaHUE MOJEIEH
MOJIEKYI (LIapOCTEP/KHEBBIX)

Baxwuelire npecTaBuTeNId HEOPraHNYECKUX BEILIECTB

Bo3nyx — cmech razoB. CocraB Bo3zmyxa. Kucimopon — siaemMeHT W mpoctoe
BelecTBO. HaxokmeHue KUCIopoaa B MpHpone, (PU3MYecKre U XUMHUYCCKUE
cBoiictBa (peakuuu ropenusi). Oxcuzapl. Ilpumenenue kucnopoga. CriocoObl
MOJIYUCHUSI KHUCJIOpOJa B JIaOpaTOpuud W TPOMBINUICHHOCTH. KpyroBopoT
KHcJIopo/a B ripupoae. O30H — aJuIOTPOITHAsE MOAU(PUKALIUS KUCTIOpOaa
TennoBoii 3pdexT XuMUUeCKol peakIui, TEPMOXUMHUYECKHE ypaBHEHUS, IK30-
Y DHJIOTEPMHUUYECKHUE peakiuu. ToTuIMBO: Yyroiab U MeTaH. 3arps3HeHUe BO3IyXa,
yCUJIEHUE MMApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIIOS

Bonopon — snmemMeHT u mpoctoe BemecTBo. HaxoxaeHne BoJopoja B MPUPOE,
(u3nyecke W XUMHYECKHE CBOMCTBA, TMPUMEHEHHE, CIOCOOBI TMOTy4YEHUSI.
Kucnotsl u conmn

MounsipHbIit 006EM ra30B. PacuéTel Mo XUMUYECKUM YpaBHEHUSIM

®duznueckue cBoiicTBa BOAbl. Boma kak  pacTtBopuTelb.  PacTBOpHI.
Haceiiennbpie 1 HEHACBIILEHHBIE PACTBOPBI. PaCTBOPUMOCTH BEIIECTB B BOJE.
MaccoBass 70Jig BelleCTBa B pacTBOpe. XHUMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B NMpUpPOAEC W B KU3HU uelloBeka. KpyroBopor
BOJbI B IPUPOJIE. 3arpsA3HEHUE MPUPOAHBIX BOA. OXpaHa ¥ OYUCTKA MPUPOIHBIX
BOJ

Knaccudukanus nHeopranmdeckux coenuHennit. Oxcunbl. Kiaccudukamms
OKCHJIOB: cojieoOpasyroniue (OCHOBHBIC, KHUCJIOTHBIE, aMQpOTEpHbIE) U
HeconeoOpazyromue. Homenkiatypa okcuaoB. dusmueckue M XUMHUYECKHE
cBoMcTBa OKCUIOB. [lonyueHue okcuaoB

OcHoBanms. Kmaccudukanus ocHOBaHUN: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHnkiatypa ocHoBaHui. @U3NUYECKUE U XUMUYECKUE CBOWCTBA
ocHoBaHui. [loyueHrne ocHOBaHUI

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucnotT. dusnueckue u
XUMHUUYECKHE CBOMCTBA KHUCIOT. Psn akrtuBHoctH MmeramnoB H.H. bekerosa.
[Tonyuyenue kucnot

Comn. Homenknarypa coneil. @u3MUecKMe M XMMHUYECKHE CBOWCTBA COJIEH.
ITony4yenue conen

I'eneTnyeckas CBsI3b MEXK/ly KIacCaMU HEOPraHUYECKUX COEAMHEHU N

XUMHUYECKUI OKCIICPUMCHT: Ka4€CTBCHHOC OIPCACIICHUC COACPIKAHUA
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KHCIIOpOJIa B BO3/yXe, IMOITy4YCHHE, COOMpaHue, pacro3HaBaHHE U H3yUEHUE
CBOWCTB KHCIIOpOJIa, HAOMIONEHNE B3aMMOJICHCTBUS BEIIECTB C KHCIOPOJIOM M
YCIIOBHSI BOBHMKHOBEHUS U MPEKpaIIeHUsl TopeHus (moxapa), 03HaKOMJICHUE C
oOpa3liaMu OKCHUJOB W OIIMCAaHME HX CBOWCTB, TOJy4yeHHE, COOUpaHHe,
pacrno3HaBaHME€ M HM3y4Y€HHE CBOWMCTB BOJOpOJa (TOpeHHE), B3aUMOICHCTBHE
Boopoaa ¢ okcuaoM menu(Il) (Bo3aMOKHO HMCIIOIB30BaHUE BHACOMATEPUATIOB),
HaOMIOMEeHue O0OpaslloB BEIIECTB KOJMYECTBOM | MOJIb, WCCIIEIOBAaHUE
0COOCGHHOCTEM pacCTBOPEHHUS BEHIECTB C PA3JIMYHON PACTBOPUMOCTHIO,
IIPUTOTOBIICHUE PACTBOPOB C ONPEACIEHHON MACCOBOM J0OJEH PAaCTBOPEHHOTO
BEILECTBA, B3aUMOJEHCTBHE BOJbl C MeTAIaMU (HaTpueM U KaJbLIUEM)
(BO3MOXKHO HCIIOJIb30BAaHUE BHUJCOMATEPHANIOB), OIPEACIICHUE PaCTBOPOB
KHCJIOT M IIEJIOYed C TMOMOIIBI HWHIWKATOPOB, HCCIEIOBaHUE 0O0pa3IoB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAcCOB, HAOIIONEHUE W3MEHEHHMS
OKpAacCKM MHAMKATOPOB B pacTBOpax KHUCIOT M IIEJOYEH, H3yYEHUE
B3aumoeiicteust okcuaa meau(ll) ¢ pacTBopoMm cepHON KHCIOTBI, KUCIOT C
MeTaJlJIaMU, PEAaKINi HEUTpan3alum, NoJy4YeHUEe HEPACTBOPUMBIX OCHOBAHHM,
BBITECHEHHE OJIHOTO MeETajlla JPYyrUM U3 pacTBOpa COJM, pEIICHUE
SKCIIEPUMEHTANBHBIX 3a7ad Mo TeMe «BakHelnme Kiacchl HEOPraHUYECKUX
COEIUHEHUI

[Tepuonnueckuii 3akoH U [leproanyeckasl cucreMa XMUMUYECKUX AJIEMEHTOB
H.N. MenneneeBa. CtpoeHre aToMOB. XUMUYeECKas CBs3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE pEaKIIHU

[lepBbie TIOMBITKH KJAacCH(DUKAIIMKM XUMHYECKUX d3JeMeHTOB. I[loHsTHE O
rpynmnax CXOJHBIX JIEMEHTOB (IIEJIOYHBIE M IICIIOYHO3EMEIbHBIC METaJLIbI,
rajioreHbl, WHEPTHBIC Tasbl). JIEMEHTHI, KOTOpble 00pa3yrT amdOTepHbBIS
OKCH/JIbI ¥ TUAPOKCHUIBI

Ilepuonuueckuit 3akoH. [lepuoguueckas cucreMa XuMudeckux sneMmeHToB 1. 1.
MenpeneeBa. KoporkonepuoHas u qymmaHONIeproaHas hopmsl [leproanyeckoit
cucrembl xumuueckux snmemeHToB .M. Menpaeneesa. llepuonbl u rpymisi.
®u3NUeCKUil CMBICH TOPAJIKOBOIO HOMEpa, HOMEpPOB IE€pUOJa U TPYIMIIbI
3JI€MEHTa

Crpoenune atomoB. CocraB aToMHBIX siaep. M3otomnbl. DnekrpoHsl. CTpoeHue
ANIEKTPOHHBIX 000JI0UYeK aroMOB mepBbIX 20 XMMHYECKHX SJIEMEHTOB
[Iepuonnueckoi cucremsl [[.M. MenaeneeBa. XapakTepUCTUKa XUMUYECKOTO
3JIEMEHTA 10 €ro noJyiokeHuro B [lepuognueckont cucreme .M. Menneneesa

3aKOHOMepHOCTI/I HU3MCHCHHUA paanuyCa aToOMOB XHMHWYCCKUX DJJICMCHTOB,



3.5

3.6

3.7

9 KUIACC

Kon

1.1

1.2

1.3

1.4

METAIMYECKUX W HEMETANIMYECKUX CBOWCTB IO TpyIIlaM M IEpUOJaM.
3nauenue [lepuoauueckoro 3akoHa u Ilepuonuyeckoil cUCTEMBl XUMHUUYECKUX
AJIEMEHTOB JUIsl pa3BUTUs Hayku W npaktuku. .M. MenneneeB — yd€Hblii U
IpakIaHUH

Xumuueckass cBA3b. KoBaseHTHass (MOJsipHAas W HEMOJIpHAs) CBS3b.
DNEeKTpOOTPULATENBHOCTh XUMUYECKUX 3JIeMEHTOB. VloHHas CBS3b

Crenenb okucinenus. OKUCIUTEILHOBOCCTAHOBUTEIbHBIE peakuuu. [Ipouecch
OKHUCJIEHUS U BOCCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIU

XUMUYECKUN HKCHEPUMEHT: H3ydyeHue oOpas3loB BEIIECTB METAUIOB U
HEMETAJJIOB, B3aWMOJCHCTBUE THJIPOKCHJA IIMHKA C PacTBOpaMU KHUCIOT M
e104€H, POBEAEHUE ONBITOB, WUIFOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX PEaKIUil (TOpeHHe, PEaKIUH Pa3I0KEHUSI, COSTUHEHUS)

IIpoBepsieMblii 3JIEMEHT COEPKAHUS
BeniectBo n xumuueckas peakius. [lopropenue

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema XuMudeckux anementon [1.1.
MenpneneeBa. CTpoeHue aroMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB
XUMUYECKUX 3JEMEHTOB TMEpPBBIX TPEX MEPUOAOB, KalMs, KalblIHUsI W HX
COCIMHCHUN B COOTBETCTBUHM C TIOJOXKEHHWEM 31eMeHTOB B Ilepmomnueckoit
CHUCTEME U CTPOCHUEM MX aTOMOB

CrpoeHue BeIIeCTBA: BHUIbl XUMHYECKOW CBS3H. THIBI KPUCTAUITMUECCKUX
pPEemETOK, 3aBUCHMMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAIUIMUECKON PEIETKA
U BUJA XUMHUUYeCcKo# cBs3u. Kiaccuduxamus u HOMEHKIATypa HEOPTaHMYECKUX
BEIECTB (MEXIyHapOoaHAas U TpUBUAJIbHAs). XUMHUYECKHE CBONCTBA BEIECTB,
OTHOCSIIMXCSA K Pa3IMYHBIM  KjaccaM HEOPTaHWMYECKUX  COCIUHEHUH,
TCHETHUYECKasl CBSI3b HEOPraHMYECKUX BEIIECTB

Knaccudukarms XuMU4eCKIX peakluid Mo pa3andHbIM IpU3HaKaM (Mo YUCIly U
COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY J(deKTy, Mo
U3MEHEHUIO CTeNeHEel OKHCIEHUS XUMUYECKUX 3JIEMEHTOB, IO OOpaTUMOCTH,
MO0 YYacTHUIO KaTanu3aropa). OJK30- U DHJIOTEPMHYECKHE  pEeaKIUu,
TepMOXUMHUUYECKHE ypaBHeHUA. [[oHATHE O CKOPOCTH XUMUYECKOU PEaKIINU
[Tonsitne 06 0OpaTUMBIX M HEOOPATUMBIX XUMHUYECKHX peakiusx. [lonarue o
TOMOTE€HHBIX U T€TEPOTEHHBIX peakuusaX. [IoHsATHE 0 XUMHUYECKOM PaBHOBECHH.

q)aKTOpLI, BJIMAIOIIUME Ha CKOPOCTb XUMHUYECKOH p€akuu " IIOJIOKCHUC



1.5

1.6

1.7

2.1

2.2

XMMHUYECKOTO PAaBHOBECUS

OKHCIUTENBbHO-BOCCTAHOBUTENIBHBIE  pPEaKLUH, ANIEKTPOHHBIN OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTENbHOW  peakuuu. CocTaBieHuEe  ypaBHEHUU
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMl C HCIOJb30BaHUEM METO/A
ANIEKTPOHHOTO OanaHca

Teopust AMEKTPOIUTUUECKON TUCCOLMALMU. DJIEKTPOJIUTHI U HEIIEKTPOJIUTHL.
Karnonsl, annonsl. MexaHu3m JUCCOIMAIIMU BEIIECTB C Pa3IMYHBIMUA BUIAAMHU
XUMUYeckoil cBs3u. CreneHp aucconuanni. CUIbHbBIE U cTa0ble AIEKTPOIUTHI.
Peakiuu moHHOTO OOMeEHa. YCIIOBHSI MPOTEKAHMS PEeaklnii MOHHOTO OOMeEHa,
MOJIHBIE U COKpalll€éHHblE WOHHBbIE ypaBHEHHsS peakiuil. CBOMCTBa KHCIOT,
OCHOBAaHMW ¥ COJ€l B CBET€ TMPEACTABICHHH 00 3ICKTPOIUTUUYECKOM
nucconnanuu. KauectBeHHbIe peakuun Ha MOHBL [IOHSITHE O rHapoNn3e conen
XUMHUYECKUN DSKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENISMHM KPHUCTAJUTMUYECKHX
pEeETOK HEOPraHWYEeCKUX BEIIECTB — METAUIOB W HeMeTasioB (rpadura u
ajMasa), CIOKHBIX BEMIECTB (XJIOpWIA HATPHsA); MCCIECIOBAHWE 3aBUCHUMOCTH
CKOPOCTH XUMHUYECKOM peakluu OT BO3JACHCTBUS pPAa3IMYHBIX (DaKTOpPOB;
HCCIIEIOBAHUE  DJIEKTPOINPOBOJHOCTM  pPacTBOPOB  BEIECTB,  Ipolecca
JTUCCOLMAlMM  KUCJIOT, Ienouell U cojeil (BO3MOXHO HCHOJIb30BaHHE
BHJICOMATEPUAJIOB); TPOBEIECHUE OIbITOB, WUIIOCTPUPYIOIINX MPU3HAKU
MPOTEKaHUs PEeaKIuii HOHHOTO oOMeHa (00pa3oBaHUE OCaJiKa, BBIJCIICHUE Ta3a,
o0Opa3oBaHHe BObl); OIBITOB, WUTIOCTPUPYIOLIUX TNPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBHTEJIbHBIX PEAKIM (TOpeHHEe, PEaKIUH Pa3lIoKEHHs, COCAMHEHNUS);
pacro3HaBaHUE HEOPraHWYECKHUX BEIIECTB C MOMOLIBIO KAUECTBEHHBIX PEAKIUN
Ha MOHBI; pELICHUE SKCIIEPUMEHTAIbHBIX 3314

Hewmeramnbl 1 ux coennHeHUs

OOmass xapakrepucTuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucaeHus. CTpoeHue U GU3nIecKrue CBOMCTBA MPOCTHIX
BELIECTB — TajoreHoB. XHUMHUYECKHE CBOMCTBA Ha IMpUMEpe XJopa
(B3auMopielicTBME C MeETalllaMd, HEMeTallJlaMu, IIeJIo4aMH). XJIOPOBOAOPO.
ConsiHast KUcnoTa, XMMUYECKUE CBOMCTBA, NOJydYeHUe, npuMeHeHue. JleiictBue
XJIOpa M XJIOPOBOJOPOJia HAa OPraHu3M uernoBeKka. BakHeiline XJIopuabl U UX
HAaXO0JICHUE B MPUPOJIE

OO6miass xapakrepuctuka 3m1eMeHTOB VIA-rpymmbl. OcoOEHHOCTH CTpPOEHUS
aTOMOB, XapaKkTepHble cTeneHu okucieHus. CTpoeHne u GU3nYecKue CBOMCTBA
MPOCTHIX BEIIECTB — KHCIOpOJa M Cepbl. AIUIOTPOIHBIE MOAU(PHUKAINH

KUCIIOpOJIa M cepbl. XMMHUYECKUe cBoWcTBa cepbl. CepoBOIOPO, CTpOECHUE,
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2.5

2.6

¢usnyeckne W XUMHYECKHe CBoWcTBAa. OKCHIBI Cepbl Kak IpeICTaBUTENN
KHUCJIOTHBIX OKcHJOB. CepHas KUCIIOTa, (PU3MUECKUE M XMMHUYECKHE CBOWMCTBA
(oOmmme Kak MpenCcTaBUTENs KJIacca KUCIOT M CHeupUIecKre). XUMUISCKUE
peaxIyy, JIeKalFe B OCHOBE MPOMBIIIICHHOTO Croco0a IMOMYyYeHUs] CEpHOM
kuciotel. [Ipumenenune. Conu cepHOM KHCIOThI, KadyeCTBEHHAs peakuus Ha
cynbdar-uoH. Haxoxnenue cepbl U €€ cCoOenMHeHUH B Mpupoje. XUMHUYECKOe
3arps3HEHUE OKPY)KAIOIIEH Cpelbl COCNUHEHHUSIMU CEpbl (KUCIOTHBIE JIOXK]IH,
3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILICHHS

OOmiass xapakrepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIIEHUs. A30T, pacpoCTpaHEHHUE B MPUPOJIE,
¢u3nueckue u xuMuyeckue cpoiictsa. Kpyrosopor azora B npupoje. AMMUax,
ero (u3nueckue M XMMUYECKUE CBOICTBa, MoiydyeHue U npumeHeHue. Comu
aMMOHMS, UX (U3NYECKHEe M  XMMHYECKHE CBOICTBa, IpUMEHEHHE.
KagyecTBeHHas peakuus Ha MOHBI aMMOHMS. A30THas KHCIIOTa, €€ MOJy4eHHE,
¢dbu3uveckue M XHUMHUYECKHE CBOMCTBa (00mMe Kak MpeACTaBUTENs Kiacca
KUCHoT U crnenuduyeckue). Mcrnonp3oBaHue HUTPATOB U COJEM aMMOHUS B
Ka4eCTBE MHUHEPAJIbHBIX yI0OpeHui. XUMHYECKOe 3arps3HEHUE OKPYKAIOMICH
Cpefibl COeTMHEHUSIMH a30Ta (KUCIOTHBIE JOXK/HU, 3arpsA3HEHNUE BO3/1yXa, MOYBbI
1 BOJOEMOB)

docdop, amnorponHsie Moaudukanuu Gochopa, GU3NIECKUE U XUMUUYECKHE
ceorictBa. Oxcun dochopa(V) u dochopHas xucimora, ¢GuU3MUECKHE U
XMMHYECKHE CBOMCTBa, moiydyeHue. lcmonwp3zoBanue QocdaroB B KauecTBe
MUHEPATBHBIX YI0OpEeHHUI

OO6mras xapakrtepuctuka 37aeMeHTOB IVA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE CTENEHU OKUCICHUA. YIIEpoja, aJUIOTPOIHbIE
Momu(UKAIIUU, PACHpPOCTPAaHEHHWE B MpHUpoJe, (PU3MYECKHEe W XUMHUYECKUE
cBoiictBa. Ancopbuus. KpyroBopot ymiepona B mpupoje. OKcHibl yriepoa, ux
¢u3znueckue M XMMHUYECKHE CBOWCTBA, JACWCTBUE HA >KUBBIE OPraHHU3MBbI,
MOJy4eHHe M MpUMEHEHHe. DKOJOTHYecKre MpoOIeMbl, CBI3aHHbBIE C OKCHUIOM
yrnepona(lV); rumnore3a mio0anbHOTO MOTEMJICHHS KIMMAara, MapHUKOBBIH
a¢dekt. YronbHas KUcaoTa U €€ colu, nX GU3NYECKrue U XUMUYECKUE CBOMCTBA,
nonydyeHne U TmpuMeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBIILIIEHHOCTH U CETECKOM
X035IUCTBE

[TepBoHa4yanpHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHHSIX

yriepoaa (MeTaH, 9TaH, OJOTWJICH, AalCTUJICH, O3TAHOJI, MNIHHCPUH, YKCYCHasd
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2.8

3.1

kuciora). MIx cocraB m xumuueckoe crpoenue. [loHsTHE O OHONIOTHYECKH
BaXHBIX BEILECTBAX: XHUpax, O€IKax, yIIeBOJAaX — W HMX pOJU B IKU3HU
yeloBeka. MarepuanbHO€ €IMHCTBO OPraHUYECKUX W HEOPraHM4ecKHX
COCAVHEHUN

Kpemuuii, ero ¢usnyeckue © XUMHYECKHE CBOICTBA, NOJyYeHHE W
npumenenue. CoenuHeHus kpemHHs B mpupozge. OOiue mpencrabieHus 00
okcune kpemuus(IV) u kpemuueBoii kucinote. CHIMKaThl, UX HUCIOJIH30BAHUE B
ObITY, MEUILIMHE, POMBIIIJIEHHOCTH. BakHellne CTpouTeIbHbIE MaTepUab:
KepaMUKa, CTEKJI0, IIEMEHT, OeToH, jkxene300eToH. [Ipobrembl OGe3omacHOTO
WCIIOJIb30BaHUS CTPOUTENIbHBIX MareprajioB B IOBCEAHEBHOM KU3HU
XUMHUYECKUN 3KCIEPUMEHT: H3ydeHHE O0O0pa3lloB HEOPraHWYEeCKUX BEIECTB,
CBOMCTB COJISTHOW KHUCIJIOTBI; MPOBEACHUE KAYE€CTBEHHBIX PEAKLM Ha XJIOPUI-
WOHBl M HAONIONEHHE NPHU3HAKOB MX IPOTEKAHHUS; OIBITHl, OTpPaKarOIIHe
(u3nyueckre U XMMUYECKHE CBOMCTBA rajlOT€HOB U MX COEAMHEHUN (BO3MOXKHO
WCIIOJIb30BaHUE BUJEOMATEpUAIOB); O3HAKOMJIEHHE C OO0pas3lamMu XJIOpHUIOB
(TasoreHnI0B); O3HAKOMJIEHHE C oOOpa3lamMu cepbl W €€ COCTUHEHUSIMHU
(BO3MOXKHO  HCITOJIb30BAaHME  BHUJCOMATEpPHAIOB); HAOMIOJACHHE Tpoliecca
0o0yrIIMBaHMS caxapa IO JCHCTBUEM KOHIICHTPHUPOBAHHON CEPHON KHCIIOTHI;
M3YYCHUE XUMHUUYECKHUX CBOMCTB pa30aBIICHHOW CEPHOM KHCIIOTHI, TIPOBEICHUE
KaueCTBEHHON peakuuu Ha cyibdar-uoH u HaOmoIeHWe Mpu3Haka eé
MPOTEKaHUs; O3HAKOMJICHHE C (PU3NUYECKUMHU CBOMCTBaMH a30Ta, pocdopa u ux
coenuHEeHUN (BO3MOXKHO HCIIOJIb30BaHUE BUJEOMAaTepuasoB), oOpa3namu
a30THBIX U (ochOpHBIX yNOOpeHUil; monydyeHue, coOupanue, paclo3HaBaHue U
U3yuyeHUE CBOMCTB aMMMaKa; IMPOBEICHHUE KAauyeCTBEHHBIX peakiuil Ha HOH
ammoHusi u  (docdaT-uOH U H3YUEHHE MPHU3HAKOB HX IPOTEKaHUs,
B3aMMOJICMCTBUE KOHIEHTPUPOBAHHON a30THON KHCIOTHI C MEIbI0 (BO3MOXKHO
UCIIONIb30BaHUE BUICOMATEPUANIOB); H3YyUYEHHUE MOJETCH KPHUCTATUTHUECKUX
pemérok anMasa, rpadura, ¢pymuiepeHa; 03HaKOMIIEHHE ¢ TIPOIECCOM aAcopOuuu
pPacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YITIEM U YCTPOUCTBOM MPOTHBOra3a;
nojiy4eHue, cCooupaHue, paclio3HaBaHUE U U3yYeHHE CBOWCTB YITICKUCIIOTO rasa;
NPOBEJCHUE KAYECTBEHHBIX pEaKIuil Ha KapOOHAT- U CHIUKAT-UOHBI H
U3y4YCHHE TMPU3HAKOB MX MPOTEKAaHUSA; O3HAKOMJIEHHE C MPOIYKIHEH
CWJIMKATHOW MPOMBINIJIEHHOCTH; PEIIeHNE dKCTIEPUMEHTABHBIX 33]a4 M0 TeMe
«BaxxHeiilme HEeMeTaJUTbl U UX COCIUHEHUSD)

Mertaiibl ¥ UX COETMHEHUS

O6I_I_laﬁ XapaKTCPUCTUKA XUMHUYCCKUX SJICMCHTOB — MCTAJIJIOB HAa OCHOBAHUUN UX
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3.4

3.5

3.6

3.7

nonoxenuss B Ilepuomudeckoil cucreMe XuMHU4Yeckux aneMmeHTtoB  JIM.
MengeneeBa u crpoeHusi atoMoB. CTpoeHue MeTaioB. MeTainueckasi CBs3b
U METAJUIMYECKass KpUCTAJUIMYECKash pemerka. NEKTPOXUMUUYECKUN  psif
HapsLKCHUM METAJUIOB

duznyeckue U XUMHUYECKHUE CBOMCTBA MeTa/uioB. O01ue crnocoObl MoIydyeHus
MeTauioB. [ToHATHE 0O KOPPO3HH METAIIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT
koppo3un. CriiaBsl (CTanb, YyT'yH, JIOPATIOMUHUN, OPOH3a) U UX MPHUMEHEHHE B
OBITY U IPOMBIIIIJIEHHOCTH

[[lemounbie MeTamibl: ToJoxeHue B llepuoamdeckodt cUCTEME XUMHYECKUX
anemeHntoB .M. MenaeneeBa; CTpo€HHME UX aTOMOB; HaXOXKACHUE B MPHUPO/IE.
duznyecknue 1 XMMUYECKUe CBOMCTBA (Ha mpumepe HaTpus U Kanust). OKCuasl U
TUAPOKCUIIBI HaTpus W Kanus. [IpuMeHeHue MIEeJOYHBIX METAUIOB M HX
CoeqUHEHNN

Illenoyno3emMenpHBIE  METAIbl MarHuii W KaJIblMi:  TOJIOKEHHUE B
[Tepuonnueckoii cucteMe xumudeckux smeMmeHToB .M. MenaeneeBa; ctpoeHue
WX aTOMOB; HaxXOXJeHHE B Tpupojae. PU3NUEeCKHe W XUMUYECKHE CBOMCTBA
MarHus W Kaublius. BakHeWmme coenuHeHHs] KanbIus (OKCHJ, THIPOKCHI,
conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ YCTPaHCHHS

AmomuHuid: niosiokeHue B Ilepuoanueckoil cucteMe XMMHYECKUX AJIEMEHTOB
J.. MenneneeBa; CTpOCHHE aToMa; HAaXOXKACHWE B mpupone. Pusznyeckue u
XUMHYECKUE CBOMCTBA aTFOMHHUS. AM(OTEPHBIE CBOMCTBA OKCH/IA U THIPOKCHIA
ATIOMUHUSA

Keneso: nonoxxenue B [lepuoguueckoi cucreme XumMu4yeckux sneMenTon .M.
MeHneneeBa; CTpPOCHHME aroma; HaxoXJIeHHe B Tmpupoje. DPuznveckue u
XUMUYECKHE CBOMCTBa eme3a. OKcuabl, THAPOKCHAbBl U coiu xene3a(ll) u
xene3a(Ill), ux cocras, cBOHCTBA U MOJIy4EeHUE

XHUMHUYECKUN IKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMi METAJIJIOB M CILIABOB,
uX (U3MYECKMMH CBONCTBAMH; HM3y4Y€HHE DPE3yIbTaTOB KOPPO3UHU METAJLIOB
(BO3MOXKHO HCTOJIb30BaHUE BHJICOMAaTEpUAJIOB), ocoOeHHOCTeH
B3aUMOJICUCTBHS OKCH/Ia KAJIBIIMS U HATPUS ¢ BOAOH (BO3MOYKHO MCIIOJIb30BAaHUE
BUJICOMATEePUAIIOB); UCCIEIOBAHNE CBOICTB JKECTKOW BOJBI; MpoIlecca TOpeHust
kKenesa B KUCIOpoAe (BOBMOXKHO — HCIOJB30BAaHHE  BHJICOMAaTepUANIOB);
IIPU3HAKOB MPOTEKaHUsl KAYECTBEHHBIX PEaKUWi Ha MOHBI (MarHus, KaJblLMs,
amomunusi, 1uHKa, kene3a(ll) u sxemesa(Ill), memu(Il); HaGmomenue wu
ONMCaHUE TNPOLECCOB OKpallMBaHUsl IUIAMEHHM HWOHAMU HaTpus, Kaaus U

KaJlbIus (BOBMO)KHO HUCIIOJJb30BaHUC BI/IILCOMaTepI/IaHOB); HUCCICOOBAHUC



4.1

4.2

4.3

aM(pOTEepPHBIX CBOWCTB THIPOKCUAA ATIOMUHUS U TUAPOKCHIA IMHKA; PEIICHUE
AKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BaxkHelire MeTalyibl U UX COCIUHEHUSD)
XHUMHS ¥ OKPYKaoILas cpena

HoBeie marepuansl u TexHosioruu. BemjectBa M Marepualibl B TOBCEIHEBHOU
JKU3HU YeJIOBEKa. XUMUS U 310poBbe. be3onacHoe MCIOJIb30BaHUE BEUIECTB U
XUMUYECKUX peakiuil B ObITy. [lepBas momols nmpu XMMHUYECKHX OXKOTax M
OTPABJICHUSX

OCHOBBI ~ DKOJIOIMYECKOM  IpaMOTHOCTH.  XHMMMUYECKOE€  3arpsi3HEHUE
okpyxatomiert cpenbl [1JIK. Ponb xuMuu B perieHHN KOJIOTHYECKUX TTPOOIeM.
[IpuponHble HMCTOUHUKU YIIIEBOAOPOAOB (yrojb, MNPUPOAHBIN Ta3, HEPTH),
MPOJIYKTHI UX NIEPEPAOOTKHU, UX POJIb B OBITY U TPOMBIIIIEHHOCTH

XUMHUYECKUN AKCIIEPUMEHT: U3ydeHHe 00pa3Il0B MAaTEPHUATIOB (CTEKJIO, CIIJIaBbl

METaJIOB, MOJIMMEpPHBIE MaTepUaIIbl)



MPOBEPSIEMBIE HA OI' 10O XUMUWU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon

NpoBePsSIeMOro
TpedoBaHMs

1

1.1

1.2

1.3

2.1

IIpoBepsiemble TpeGOBaHNS K NPeAMETHBIM pe3y/bTaraM 0a30B0ro
YPOBHSI OCBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOI POrpaMMBbl
OCHOBHOI0 00111er0 00pa3oBaHus Ha ocHoBe PI'OC

[Ipencrasnenue:

O TI03HAaBa€MOCTH SIBIIEHUW NPUPOJbI, TMOHHMaHUE OOBEKTUBHOMN
3HAYMMOCTH OCHOB XMMMYECKOW HAyKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIIeld KylIbTypbl U MpPaKTHUYECKOU
NeSITEIbHOCTH  YeJOBEKa B YCIOBUSX COBPEMEHHOIO OOIIECTBa;
MMOHMMAaHHUE MeCTa XUMUHU CPEeU JAPYIHX €CTECTBEHHBIX HAYK

0 HAy4YHBIX METOJIaX MO3HAHMS, B TOM UHCJE IKCIIEPUMEHTAIBHBIX U
TEOPETUYECKUX METOJIaX HCCIEeOBaHUS BEIIECTB M HM3Y4YECHHUS
XMMHUYECKHX pEaKIHi; yMEeHHe WCIOJIb30BaTh MOJENU s
0OBSICHEHUS CTPOEHUS aTOMOB U MOJIEKYII

0 cdepax npodeccuoHaIbHON JEATEIbHOCTH, CBA3aHHBIX C XUMUEH U
COBPEMEHHBIMHM TEXHOJOTHSMH, OCHOBAaHHBIMH Ha JIOCTHIKECHUSAX
XUMUYECKON HAyKH, YTO MO3BOJMT OOydaroUIMMCsS paccMarpuBarh
XUMUIO KakK cdepy cBoei Oyayiiel mpodecCHOHAIbHON AesITEIHbHOCTH
U clieNlaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak HPOQHUIBHOIO IpeaMera
IpY NIepexo/ie Ha YPOBEHb CPEAHEr0 00Iero oopa3oBaHus

BrnageHne cucTeMOl XUMUYECKHMX 3HAHUH M YMEHHUE IPUMEHATH
CUCTEMY XUMHUYECKUX 3HAHUH, KOTOPAsl BKJIIOYACT:

BOKHEUIINE XUMHWUYECKUE IOHATUA: XHMHUYECKMM DJIEMEHT, aroM,
MOJIEKYJIa, BELECTBO, IPOCTOE U CJIOXHOE BEIECTBO, OJHOPOAHAS U
HEOJAHOPOIHAsI CMECh, OTHOCHUTEJBbHBIE aTOMHAas M MOJIEKYJSIpHAs
MAacchbl, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MOJIIPHBIN
00b&M, OKCHJ, KHCIIOTa, OCHOBaHME, COJIb (CpedHss), XUMHUYecKas
peakiys, peakUuu COCIUHEHUS, PEAaKIMHM pa3IoKEHUs, pPEaKIUn
3aMelleHHs, peakuu oOMeHa, TerIoBOH 3((eKT peakuuH, 5K30- U
SHIOTEPMHUUECKUE PEAKIMH, PACTBOP, MAcCOBas MAOJII XUMHYECKOIO
JJIEMEHTA B COCIUHEHNH, MaccoBasi JA0JIs U NPOLIEHTHAs KOHLIEHTpaLXs
BELIECTBA B PACTBOPE, AAPO aTOMa, EKTPOHHBIN CII0M aToMa, aTOMHast

Op61/ITaJ'IL, paauyCc aroMa, BaJICHTHOCTb, CTCIICHb OKHCIICHUA,
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XUMHUYECKas CBS3b, AEKTPOOTPUIIATEIILHOCTD, IOJSIPHASI U HETIOJIIpHAs
KOBQJICHTHAsT  CBSI3b, HOHHAs  CBS3b, METALIMYECKas  CBs3b,
KpUCTAUIMYECKass pemeérka (aroMHasi, HWOHHAs, MeETaUIMYecKas,
MOJICKYJISIpHAsi), MOH, KaTHOH, AHWUOH, JJIEKTPOJIUT W HEIIEKTPOJIUT,
AJIEKTPOJIMTUYECKAST ~ JUCCOLIMAIMS, PEaKIUd HOHHOTO OOMEHa,
OKHCJIUTEITLHO-BOCCTAHOBUTENLHBIE ~ PEAKIMH,  OKHCIUTENb U
BOCCTAHOBHTENIb, OKHCIIEHHE W  BOCCTAHOBJICHHE, JJIEKTPOJIU3,
XMMHUYECKOE paBHOBECHE, OOparuMble U HEOOpaTUMblEe pPEaKLMH,
CKOPOCTb XMMHUYECKOM peaknuu, Karammszarop, IIJK, xopposus
METAJUIOB, CIIABbI

OCHOBOTIOJIATAIOIINE 3aKOHBI XWMHH: 3aKOH COXpaHEHHUs MaccChl,
nepuoguyeckui 3axkoH JI.MI. MeHnaeneeBa, 3aKOH IOCTOSHCTBA
cOCTaBa, 3aKOH ABOTaIpo

TEOPUH XUMUU: aTOMHO-MOJIEKYIISIpHAs Teopusl, TEOPHsI
EKTPOTUTUIECKON TUCCOIUAITAN

Brnanenne ocHOBaMU XMMHYECKOW IPaMOTHOCTH, BKJIIOYAIOIIEH:
YMEHHE NMPaBUIIBHO UCIOJIb30BATh U3YyYEHHBIE BEIIECTBA U MaTEPHAIIbI
(B TOM 4Hcie MUHEpadbHble YIOOpEHHS, METaibl U CIUIABBI,
MPOAYKTHl MEepepabOTKU MPUPOJIHBIX MCTOUYHUKOB YITIEBOJIOPOIOB
(yrst, mpupoAHOTrO Tasza, HeTH) B OBITY, CEIIbCKOM XO3SMCTBE, Ha
MIPOU3BOJICTBE U IOHUMAaHHUE 3HAYEHUS )KUPOB, OCIIKOB, YITIEBOJOB IS
OpraHu3Ma 4eJIOBEKa; YMEHHUE MPOTHO3MPOBATH BIMSHUE BELIECTB U
XUMUYECKUX IPOLECCOB HA OPraHu3M YeEJIOBEKa M OKPYKAIOILIYIO
IPUPOAHYIO Cpeny

YMEHUE UHTErPUPOBaTh XUMHUYECKHE 3HAHUS CO 3HAHUAMM JIPYTUX
y4eOHBIX MPEIMETOB

HAJIMYUE OMbITa pabOThl C PA3IMYHBIMU UCTOUYHUKAMU HHGOpMAIIN
no xuMuM (HayyHas M HAy4yHO-TIOMYJISIpHAs JIUTEparypa, CJIOBapH,
CIPAaBOYHHUKH, UHTEPHET-PECYPCHI)

yMeHHE OOBEKTUBHO OLIEHWBaThb HH(OPMAILMIO O BEIIeCTBaX, HX
NpEeBpalleHUsIX U MPAKTUYECKOM TNPUMEHEHHUM U yYMEHHE
UCTIONB30BaTh €€ AJIs pelieHus yueOHO-TI03HaBaTeNbHbBIX 3a/1a4
Brnanenue ocHOBaMM NOHSTHITHOTO anmapara M CHMBOJHAYECKOTO
SI3pIKA XUMUU IS COCTaBIEHUs (OPMYIT HEOPraHMYECKHX BEIECTB,
YpaBHEHUM  XMMHUYECKHMX  pEakUuil; OCHOBAMHU  XHMHUECKOH

HomeHkatypsl (IUPAC u TpuBuansHo)
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YMeHHne OOBSACHATH CBSA3b TOJIOKEHHS deMeHTa B Ilepuommueckoit
CUCTEME C YHCJIOBBIMU XapaKTEPUCTHKAMU CTPOCHHS aTOMOB
XUMUYECKHX 3JIEMEHTOB (cocTaB M 3apsija sapa, oOmiee 4YHcio
3JIEKTPOHOB), PAaCHpPENENICHUEM D3JEKTPOHOB 10 3HEPreTUYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX MEPUOJIOB, KA M KATbIUS
IIpencraBienne 0  MEPUOJUYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKUX 3JIEMEHTOB (paguyc aroma, JEKTPOOTPHUIATEILHOCTB),
NPOCTBIX M CJHOXKHBIX BEIIECTB OT TIOJOXKEHUSI JJIEMEHTOB B
[lepuomnueckoit cucteme (B ManblX TMEpUOJAX ©  TJIABHBIX
MOATPYIITIAX) U IEKTPOHHOTO CTPOESHUS aToMa

YMeHnue kinaccupuumupoBarh:

XHUMHYECKHE DIEMEHTBI

HEOPraHMYECKHUE BEIEeCTBA

XHUMHYECKHE PEaKITuu

YMeHue onpenensiTh:

BaJICHTHOCTh M CTEMEHb OKHUCJICHHS XUMHUYECKHUX DJIEMEHTOB, 3apsil
HOHa

BHUJl XUMHYECKON CBS3M M THUN KPUCTAUIMYECKON CTPYKTYphl B
COEIMHEHUSIX

XapakTep cpelibl B BOJHBIX pACTBOPAX BEUIECTB (KUCIIOT, OCHOBAHHIA)
OKHUCJIMTENh U BOCCTAHOBUTEIb

YMeHue xapakrepu3oBaTh GU3NUECKUE U XUMUYECKHE CBOMCTRA!
OPOCTBIX BEIIEeCTB (KHUCIOpOJA, O030H, BOJOpoA, TpaduTt, anmas,
KpeMHHH, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, KAJIMA, MarHui,
KaJIbIIUH, aJTFOMUHHM, KEIE30)

CIIOKHBIX BEIIECTB, B TOM WYHCJIE€ HUX BOJHBIX pPacTBOpPOB (BoOIa,
aMMHUaK, XJOPOBOJOPOJZ, CEPOBOJAOPOJ, OKCHABI M TUAPOKCHIbBI
metamoB I-ITA rpynn, amromunus, meau (II), umnka, xeneza (I u
III), oxcuasr yrnepona (I u IV), kpemuus (IV), azora u docdopa (111
u V), cepet (IV u VI), cepHucras, cepHas, a30THCTas, a30THad,
tdocdopnasi, yroapHasi, KpeMHHUEBask KUCIOTA U X COJIH)
OPOTHO3MPOBAaTh M XapaKTepU30BaTh  CBOWCTBA  BEIIECTB B
3aBUCHUMOCTH OT HMX COCTaBa M CTPOCHHUS, MPUMEHEHHE BEIIECTB B
3aBUCHUMOCTHU OT MX CBOWCTB, BO3MOKHOCTh MPOTEKAHUS XUMUYECKUX
MIPEBPAIEHUN B PA3TUYHBIX YCIOBUIX

YMeHue coCTaBIIATh MOJICKYJIIAPHBIC 1 HOHHBIC YPABHCHUA pCaKHHﬁ, B



10.1
10.2

10.3

10.4
11

11.1

11.2
11.3

11.4

12

12.1

12.2

12.3
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13.1

13.2

13.3

13.4

TOM YHUCIIE:

peakuuii HOHHOTO OOMeHa

OKHUCJIUTEITLHO-BOCCTAaHOBUTEIBHBIX PEaKIIHiA

WUTIOCTPUPYIOIIUX ~XAMHUYECKUE CBOWCTBA M3YYEHHBIX KJIACCOB
(Tpyni) HEOpraHU4EeCKUX BELIECTB

MOJITBEPKIAOIINX TeHETHICCKYIO B3aUMOCBSI3b MEXK /Ty HUMH

YMeHue BBIUUCTATh (IPOBOAUTH PACUETHI):

OTHOCHUTEIIbHYI0O MOJICKYJISIPHYIO W MOJISIPHYIO MAacChl BEIIECTB,
MAaCCOBYIO IO XMMHUYECKOTO 3JIEMEHTA B COCAMHEHUH

MaccCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,

KOJIMYECTBO BEIIIECTBA U €0 Maccy, 00bEM ra3oB

M0 ypaBHEHUSM XUMHUYECCKUX pEaKIWid W HAXOJUTh KOJHMYECTBO
BEIIIECTBA, 00bEM M MAcCy peareHTOB WJIH MPOJIYKTOB PEAKIIUU
Bnanenue (3HaHME OCHOB):

OCHOBHBIMH  METOJaMH  HAy4yHOTO  TO3HaHUsA  (HAOIIONCHHE,
M3MEepeHHe, SKCIIEPUMEHT, MOICTUPOBAHNUE) TIPY N3YUECHUH BEIIECTB U
XMMHYECKUX SIBICHUN; yMeHue copMylupoBaTh mpodiemy U
MPEIUIOKUTH IMyTH €€ peleHus

Oe3omacHON pabOTBl ¢ XUMHUYECKUMHU BEIECTBAMHU, XHUMHUYECKOM
MOCYAOU M TAOOPaTOPHBIM 000PYIOBaHHEM

MpaBUJIaMH 0e30MacHOTO OOpallleHus ¢ BEIeCTBAMH, UCIIOJIb3YeMbIMU
B MOBCEIHEBHON JKU3HHM, MPABUIIAMH MOBEJCHUS B IIEJIAX COepEKEHUS
3M0pOBbS M OKpYXKAlOIIe NpUpPOIHON Cpeabl; MOHUMaHHE Bpena
(omacHOCTH) BO3JCHCTBUS Ha >KHUBBIE OPraHU3MbI OINPEACTEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIEHUS U MPEAOTBPALEHUS UX BPEIHOTO
BO3IEHCTBUSI

Hanuuue mpakTHuecKUX HABBIKOB IJIAHHUPOBAHHS M OCYILIECTBICHUS
CIEAYIOIUX XUMUYECKUX SKCIIEPUMEHTOB:

U3y4eHUE U OMHcaHue (PU3MUYECKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE
¢  (QuU3MYECKUMU M  XUMHUYECKUMH  SBICHUSIMHU;  OIBITHI,
WUTIOCTPUPYIOIINE MTPU3HAKY TPOTEKAHUS XUMUYECKUX PEaKIui
U3yUYeHUE CIIOCOO0B pa3AeNeHus cMeceit

MOJIyY€HHUE KUCIOPOa U U3YUEHHUE €r0 CBOMCTB; MOIy4eHHE BOIOPOAA
U M3y4YCHHE €r0 CBOWCTB; MOJYYECHHE YIIEKUCIIOTO Ta3a U M3ydeHHE
€ro CBOICTB; MOMy4eHNE aMMHaKa U U3y4eHUE er0 CBONCTB

IIPUTOTOBJIIEHUE PAcTBOPOB C OINPENECIEHHONM MaccoBOW oJien
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13.6

13.7

13.8

14

14.1

14.2

pacTBOPEHHOIO BEILIECTBA

MIPUMECHCHHE WHMKATOPOB (makmyca, METHIIOPAHkKa u
(denondranenna) s OMpeAeTCHUS XapaKTepa Cpelbl B pacTBOpax
KHUCJIOT U IEJIOYeH

UCCIICJIOBAHUE W OIMCAaHWE CBOWCTB HEOPraHWYECKUX BEIIECTB
Pa3IIMYHBIX KJIACCOB; M3yYCHUE B3aUMOICHCTBUS KHUCJIOT ¢ METAJLUIaMH,
OKCHJIaMH  META/UIOB,  PaCTBOPUMBIMH W HEPaCTBOPUMBIMHU
OCHOBAHUSIMH, COJISIMH; IIOJIyYeHHE HEPACTBOPUMBIX OCHOBAHHIA;
BBITECHEHHE OJHOTO MeTaJla JPYyrUM U3  pacTBopa  COJIH;
WCCIIeIOBaHHE aM(OTEPHBIX CBOWCTB THAPOKCUIOB AIOMUHUS U
IMHKA

pelIeHne SKCIIEPUMEHTATBHBIX 3a/ad 1Mo TeMaM: « OCHOBHBIE KIIACCHI
HEOPraHUYECKHX COCITUHEHUI; «ONMEKTPOTUTHYCCKAS
TUcconranuss»; «BakHeHMe HeMeTaIbl W WX COCAHMHCHUSY,
«BaxkHenmme MeTaibl U UX COCTUHEHUS»

XHMHYECKHE  IKCIICPUMEHTHI, WUTIOCTPUPYIOIIME  NPH3HAKH
MPOTEKaHUsl peakluii MOHHOTO OOMEHa; KaueCTBEHHBIE PEaKIMH Ha
MPUCYTCTBYIOLIME B BOJHBIX PAaCTBOpPax HOHBI: XJIOpPUA-, OpOMU-,
noaun-, cynbdar-, hpocdar-, kapOoHAT-, CUITMKAT-AaHHOHBI, THIPOKCHI-
MOHBI, KATUOHBI aMMOHMUSI, MarHus, Kajablus, aJlOMUHUS, Kenesa (2+)
u xenesa (3+), meau (2+), TMHKA

Ymenue:

OPEICTAaBIATh PE3YJAbTaThl dJKCIEpUMEeHTa B ¢GopMe BBIBOJOB,
JI0Ka3aTeNnbCTB, TpadUKOB M TaOMUI[ U BBIABISATH AIMIMPUUYECKUE
3aKOHOMEPHOCTHU

YCTaHABIUBATh CBSA3H MEX]y peajbHO HAOMIOAaeMbIMU XUMUYECKUMU
SIBIIGHUSIMU U TIPOIIECCAMU, MMPOUCXOIAUTUMHI B MaKpO- U MUKPOMHUPE,

OOBSICHATH IIPUYHUHBI MHOFOO6pa3I/IH BCIICCTB



HEPEYEHD JIEMEHTOB COAEPXKXAHUSA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYIJAPCTBEHHOM 9K3AMEHE 110 XUMHNH

Kon
1

1.1

1.2

1.3

1.4

1.5

1.6

2.1

22

2.3

3.1

3.2

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUSA
[IepBoHauanbHBIE XUMUYECKUE TOHATHUS

Yucteie BemecTBa 1 cmecu. CriocoObl pa3iesieHus cMecei

ATOMBI U MOJEKYIbl. XUMHUYECKHE dJeMEHThl. CHMBOJIBI XUMHUYECKHUX
a5eMeHTOB. [IpoCcThie U CIIOYKHBIE BEIIECTRA.

Xumnueckasi popmysna. BaileHTHOCTh aTOMOB XUMUYECKHUX 37IeMEeHTOB. CTereHb
OKUCIICHUS

3aKkOoH TIOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENbHAsT aTOMHAas Macca.
OtHocuTenpHAsT MOJEKYJIsIpHast Macca. MaccoBast 10J1s1 XUMHUYECKOTO 3JI€MEHTa
B COCTMHEHUU

KommuaectBo BemectBa. Monb. Momsipaas macca. MomsipHblii 00EM Ta30B.
B3anMocBs3b KOIMUECTBa, MaCChl M YHCIIa CTPYKTYPHBIX €IMHUI] BEIIECTBA
du3nvecKne U XUMUYECKHUE SBICHUS. XUMUYECKas peakiuus U e€ MPU3HAKH.
3aK0H COXpaHEHHsI MacChl BEIIECTB. XUMUYECKUE YPaBHEHUS

[Tepuonnueckuii 3akoH W Ilepuogmueckas cucreMa XHUMUYECKUX DIIEMEHTOB
.. MenneneeBa. CTpoeHHe aTOMOB

[Tepuonnueckuii 3akoH. [lepuonnueckas cucremMa XuMU4ecKux anemMeHToB J[.1.
MenneneeBa. Ilepuoasl u rpynmnbl. @U3HNYECKHI CMBICT MOPSAJIKOBOIO HOMEpA,
HOMEPOB I1€pHOia U IPYIIIbI JIEMEHTa

Crpoenue atromMoB. CoctaB atomMHbIX snep. M3orombl. OnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0YeK aToMOB TepBbIX 20 XUMHUYECKUX DIEMEHTOB
[Tepuonnueckoii cuctemol .M. Menaeneena

3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB XMMHMUYECKUX DIIEMEHTOB MEPBBIX TPEX
NEpUO/IOB, Kalus, Kaiblus (paguyca aToMOB, 3JIEKTPOOTPUIATEIHLHOCTH,
METAUTMYECKUX W HEMETANIMYeCKHMX CBOWCTB) M HMX COCIUHEHHHA B
COOTBETCTBUHM C TIOJIOKEHHEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOEHUEM UX aTOMOB

CrpoeHue BelecTa

XuMmuueckass CcBsi3b. KoBaneHTHas (TOJsipHAas W HEMOJSPHAs) CBA3b.
DNEeKTPOOTPULIATENBHOCT ~ XUMHUYECKUX  dJneMeHToB.  loHHass  cBs3b.
Mertannnueckas CBs3b

Tumbl  KpuUCTAUIMYECKUX PEmETOK (aToMHas, WOHHAsA, MeTaJUTHuecKas),

3aBHCHMOCTb CBOICTB BEIlleCTBAa OT THIIA KpHCT&HHH‘-IGCKOfI peI_HéTKI/I n BHUJA



4.1

4.2
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4.5
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4.8

4.9
4.1

4.1

4.1

5.1

XUMHYECKOM CBSI3H

BaxHelre npeacTaBUTENM HEOPraHMYECKUX BemecTB. Hemeraimel m ux
coeIMHEeHUs. MeTallsibl U X COCTUHEHUS

Knaccudukanuss u HOMEHKJIATypa HEOPTraHWYECKHX COCOUHCHHI: OKCHIOB
(comeoOpa3yrorue: OCHOBHBIE, KHUCIJIOTHBIE, am(poTepHBIC) u
HecoseoOpa3yrolye; OCHOBaHMK (IIEIOYM M HEPAaCTBOPHUMBIC OCHOBAHUS);
KUCIOT (KUCJIOpOJCO/epKAaIue W  OCCKUCIOPOAHBIC, OJHOOCHOBHBIE W
MHOT'OOCHOBHBIE); COJI€H (CpeIHUX U KUCIIBIX)

@u3nyecKue M XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB:
BOJIOPO/IA, XJI0pa, KUCIOPOAa, CEPBI, a30Ta, pocdopa, yrepoaa, KpeMHUs
du3nvecKkue W XUMHYECKHE CBOWCTBA MPOCTHIX BEUIECTB-METAIOB: JIUTHUA,
HaTpusi, Kajgus, MarHusl U KaJbllWs, aJFOMUHHS, Kele3a. DIEKTPOXUMUYCCKUM
PAI HaIPSHDKEHW METAJUIOB

du3NYeCKne U XUMUYECKHE CBOWCTBA BOJOPOJHBIX COCIUHEHWN HEMETAJIJIOB:
XJIOPOBOJIOPO/1a, CEPOBOJIOPO]IA, AMMHUAKa

dusznvecKkne U XUMUYECKHE CBOMCTBAa OKCHAOB HemetaiwioB: cepbl (IV, VI),
azota(ll, IV, V), docdopa(Ill, V), yrmepona(ll, IV), kpemaus(IV). Ilomyuenue
OKCHJIOB HEMETAIJIOB

Xumudeckne cBoicTBa OkcuaoB: MeTawioB [A-IIA rpymm, nwaka, meau(Il) u
xenesa(Il, IT). [Toydyenrne OKCHmIOB METAIIIIOB

XUMHUYECKHE CBOWCTBA OCHOBAaHUN M aM(pOTEPHBIX THIPOKCUIOB (Ha MpHUMEpe
TUAPOKCUIOB  alIOMHHHS, Keie3a, IuHKa). llomydyeHue ocHOBaHUM U
amM(bOTEpHBIX THIPOKCUIOB

OO01ue XUMHYECKHe CBOMCTBA KHUCJIOT: XJIOPOBOJOPOJTHOH, CEPOBOJOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOM, GochHopHOU, KpeMHHEBOH, yrojapHOU. OcoObie
XUMUYECKUE CBOMCTBA KOHIIEHTPUPOBAHHOM CEpPHOM M a30THOM KHUCIOT.
[Tonyuyenue kucinot

OO61ue xuMuyeckre cBoiicTBa cpennux coneil. [lomydenue coneit

[Tonyuenue, coOupaHue, paclmo3HaBaHHE BOJOPOJA, KHCIOpPOJa, aMMHAaKa,
YIJIEKUCIIOTO ra3a B J1abopaTopuu

[Tonyuenne amMmMuaka, cepHON M a30THOM KUCJIOT B MpOMBIILIEHHOCTH. O01ue

CITOCOOBI MOJIYyUCHUA MCTAJIJIOB
I'enetnueckas cBI3b MCXKAY KiIaCCAMU HECOPraHNYCCKUX COCOUHEHUI

XUMHUYECKHE pcaknuuu

Knaccn(bmcaunﬁ XUMHUYCCKUX peaKLII/Iﬁ IO PAa3JIMYHBIM NPHU3HAKaM: 10 YUCITY U
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6.1

6.2
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COCTaBy YYaCTBYIOUIMX B pPEaKIHH BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo
WU3MEHEHHUIO CTENIEHEN OKHUCIIEHUSI XUMUYECKUX AIEMEHTOB

TernoBoit 3P PeKkT XuMUIECKO peakny, TEPMOXUMHUYECKUE YPaBHEHHS. JK30-
Y DHJIOTEPMHUYECKHE peaklnu. TepMOXUMHUYECKUE YpaBHEHUS
OKHCANTENEHOBOCCTAHOBUTENbHBIE peakiMU. OKUCIUTEIN U BOCCTAHOBUTEIIU.
[Ipouecchl  OKHMCIEHUSS W BOCCTAHOBJIEHMA.  OJEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHON pEaKLIuu

Teopust sanexTpoauTHueckoil qucconuanuu. KaTnoHsl, aHMOHBL. DJIEKTPOIUTHI U
HeANeKTpoauThl. CHibHbBIE U clladble 3eKTPOIUThl. CTeNeHb TUCCOLaun
Peakiun monHOro oOMeHa. YCIOBHUSI MPOTEKAHUs PEaKIMii MOHHOTO OOMEHa,
TIOJIHBIE U COKpALIEHHbIE HOHHbIE YPaBHEHUS peakLuit

XHUMHS M OKPY)KaoIas cpeaa

BemectBa u Marepuansl B TIOBCEIHEBHOM JKM3HM 4YEJOBEKa. be3omacHoe
HCIIOJIb30BaHUE BEIIECTB M XUMHUYECKHX peakuuil B 1a00paTtopuut U OBITY.
[IepBast momo1b TPU XUMHUYECKHUX OXKOTaX U OTPaBIECHUSIX

XUMUYECKOE 3arpsi3HEHHE  OKpyXaromied cpenbl  (KHCIOTHBIE — JIOMKIH,
3arpsi3HEHUE TIOYBBI, BO3yXa U BOJOEMOB), CHOCOOBI €ro MpeaOTBpAIICHUS
[Ipenenvuas momyctumas koHueHtpainus BemectB (IIJK). Poms xumuum B
pEeIIeHUN  JKOJIOTHYECKUX MpoOseM. YcuieHue mapHUKoBoro sddekra,
pa3pylieHre 030HOBOT'O CIIOs

[Ipumenenne cepwl, azora, pocdopa, yraepona, KpeMHUSI U UX COCTUHEHUH B
ObITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CeJIbCKOM Xo3siicTBe. [IpumeHenue
METaJUIOB M CIUIABOB (CTallb, YYyryH, NOIOpATIOMHHHH, OpoH3a) B OBITY H
IPOMBIIUIEHHOCTH UX coequHeHuil. [loHsTre o Koppo3uu MEeTalsIoB, OCHOBHbBIE
CHOCOOBI 3alIUTHI UX OT KOPPO3HH

[IpuponHbie HCTOYHHKH YIIIEBOAOPOAOB (Yroyib, HPUPOAHBIA Tra3, HEDTH),
IPOAYKTHI UX MepepadoTKu (OEH3HMH), UX POJIb B OBITY M MPOMBIIIIIEHHOCTH
[lepBoHauanpHble MOHATHS OO0 OPraHUYECKHX BEILECTBAX KaK O COCJUHEHHAX
ymiepoaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOoJI, IULEPUH, YKCYCHAsl KHCIIO0Ta).
[TonsaTne o OHONOrMYECKU BaXKHBIX BEILECTBAX: JKUPAX, OENKax, YIIEeBOJaX — U UX
POJIM B KHU3HU YEIIOBEKA

Pacuérsr:

o GpopmynamM XUMHUYECKUX COETUHEHHMA

Macchbl (MacCOBOM) JI0JIM paCTBOPEHHOTO BEILIECTBA B PaCTBOpE

10 XUMHUYCCKUM YPABHCHUAM



YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O IIPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IVIAA YYEHUKA

Xumus, 8 knace/ I'abpuensn O.C., OctpoymoB WU.I'., Cnaakos C.A., AKIIMOHEPHOE OOIIECTBO
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HUA®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1) 1.2.5.2.1. Bcepoccuiickue npoBepounbie padotsl 8 kinace, Xumua OOO"AKmnacc"
2) 1.2.5.2.2. Xumus 8 kiacc, ®I'AOY AI1O "Axkanemus Munnpocsemenus: Poccun”
3) 1.2.5.2.3. Xumus 9 knacc, ®I'AOY AI1O "Axanemus Munnpocseuienus Poccun"

4) 1.2.5.2.4. 50P "Jlomamrnue 3aganus.OcHoBHOE oO1iee oopa3zoBanue. Xumus', 8 - 9 kiacc.
AO MzparensctBo "IIpocsemienue”

5) 1.2.5.2.7. "Xumus", 8 xmacc OO0 "®oxchopa"
6) 1.2.5.2.8. "Xumusa", 9 xmacc OO0 "®oxchopa"

7) 1.2.5.2.9. Xumus, 8§ — 9 knaccol KoMiuiekcHbIN 00pa3oBaTeibHbIN MaTepua o XUMUU
I'AOY BO MI'IY
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