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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUK Ha YpOBHE OCHOBHOTO 00IIeTr0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOT'O
obmero obpa3oBanus, npeactaBieHHBIX B ®I'OC OOO, a takxke Ha OCHOBE (enepalbHON
paboueil mporpaMMbl BOCITUTAHUS U € YU4ETOM KOHIICTILIUU MPENoJaBaHus y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0mel cTpaTterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHS OOYYAIOIIMXCS CPEACTBAMU Y4eOHOTro MpeaMeTa, yCTaHaBIUBAET
00s3aTeNbHOE IPEIMETHOE COAEpPKAHUE, IPETyCMAaTPUBAECT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IporpamMmbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COAECPKAHUS, PEKOMEHAYEMYIO IOCJIEI0BATEIbHOCTh
M3YYEHUS XUMHUHU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH Y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaeseT BO3SMOKHOCTH MpeaAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa30oBaTENIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TaKKe TpeOOBaHUM K pe3yabTaTaM 00yYeHHs] XUMUU
HA YypOBHE ILelieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IIO3HABATEIbHON
JEeSITEIbHOCTH 00yUaroIMIerocs 0 OCBOCHUIO y4EOHOTO COIEPIKAHMS.

3HaHME XUMUH CIIY’)KUT OCHOBOM 1Jis (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLKHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus Ta00albHBIX MPOOJIEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH s caMmMOopa3BUTUS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB  MX  CaMOCTOSITENIbHOM  y4eOHOM  J1eATeNbHOCTH, OKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaIbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI511a HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUN
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YYarOLINXCS;

crocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ] B JKOJIOTUYECKOE 0Opa3oBaHuE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYyYEeHMM XUMHHM O0€CleuMBaIOTCS cHelu(UKoN coiepkKaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBJISETCS NeJarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero oOpa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHUE
00y4aromyMUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUN OPTraHUYECKOW XUMUH.

CrtpykTypa copep:kaHMsl MPOTrpaMMbl MO XMUMHH C(OpMHUpPOBaHA HA OCHOBE CHCTEMHOIO
nonxona kK e€ mzydenuro. CojepiaHue CKJIQJbIBAETCSl U3 CHUCTEMBl MOHATUH O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHYECKOH peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIMITY IOCJIEIOBATEIbHOTO PA3BUTHs 3HAHWKW HAa OCHOBE
TEOPETHUUECKHUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPEICTaBICHUH 00 IEKTPOIUTUIECKOMN TUCCOIIMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKHM IIOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TOJTYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMmbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMUYECKOM COCTAaBJSIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
OPOUCXOMUT C TPHUBJICYCHHWEM 3HAHUM M3 paHee M3YYCHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JESTEIbHOCTH YEJIOBEKa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMBl XUMHUYCCKHX 3HAHWA — BXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, SA3bIka HayKH, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IIPU N3YYCHHUH BEIECTB M XUMUYECKUX PEaKiuil, B
GbOpMHUpPOBAaHMM W PA3BUTUM TIO3HABATEIBHBIX YMEHUHW M HX TNPUMEHEHHMH B Y4eOHO-
MIO3HABATEJILHON U y4yeOHO-UCCIIE0BATEIbCKOMN 1EATEIbHOCTH, OCBOEHUH IPaBUJl OE30M1aCHOTO
oOpallleHus ¢ BEIIeCTBAMU B TOBCEIHEBHOM KU3HH.

[Ipy u3ydyeHUHM XUMHUU HA YpPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHUE
PUOOPETHN TaKKUe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITETFHOMY TPUHATHIO DEIICHUH, CIOCOOHOM agamTUpoBaThCA K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEHHs Ha CHCTEMaTHYeCKoe MpuoOIIeHHne O00ydJaromuxcsi K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  MeETOJaM  IO3HaHUS,
(GbopMUPYIOLITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBHM, CIIOCOOCTBYIOIIMX IMPUOOPETEHUIO OOYYAIOIUMHUCS OIIbITA
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— ¢gopmupoBanue o61Iel PyHKIIMOHATBHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBICHUS OKPYXAIOIIETO MHpA, WCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHATh WX TPHU pEHIeHHH TpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (opmMupoBaHue y 00y4aronmxcs T'yMaHUCTHUECKUX OTHOIICHHH, TOHUMaHUs IIEHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJAX COXPAHEHHS CBOETO 3J0POBBbSI M OKPYXKAIOIIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO ¥ CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHs OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis 1 HaNpPaBICHHOCTH JJalbHEeHIero ooyyeHusl.



OO01mee 9nciio 9acoB, OTBEACHHBIX UIS M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, cocraiseT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue cBoOWCTBa BeLIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsatue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHusl CMecei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE DJIEMEHThl. CHMBOJIBI XMMHYECKUX DJIEMEHTOB.
ITpocTeie u Ccll0KHBIE BElecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass ¢opmyna. BalleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAast
Macca. MaccoBasi 10J11 XMMHUYECKOIO JJIEMEHTA B COCJMHCHUH.

KonnuectBo BemectBa. Monb. MoisipHas macca. B3auMMocBsA3p KOJIMYECTBA, Macchl U
qHCciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacuérel mo GpopmyniaMm XUMHUYECKUX COCTUHEHUH.

®usnyeckue U XUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI Macchl BEIeCTB. XUMHUYecKue ypaBHeHUs. Kiaccupukanus XUMUYECKUX peakiui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMU padOTHI B J1a0OpPaToOpuu M NMpUEMaMU
oOpartieHus ¢ 1a0opaTOpHbIM O00OpPYIOBAHHEM, HM3YYEHUE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAO0JeHne GU3NYECKUX (IUIaBJIeHUEe BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (FTOpPEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOI MPOBOJIOKH, B3aUMOJEICTBHE Mea ¢ KUCIOTOM) SABICHU, Ha0It01eHue
U OIMCaHWE TPU3HAKOB TPOTEKAHUS XHMHUUYECKUX peakuuil (pasjokeHue caxapa,
B3aMMO/IEIICTBHE CEpHON KUCIOTHI C XJIOpUAOM Oapusi, pasioxeHue ruapokcuna meau (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Menu (ll), usydenwme crmocoOoB
paszeneHus cMeceil: C IOMOINbI0 MarHuTa, (UIbTPOBaHUE, BbIIAPUBAHME, AUCTUIUISLIMS,
xpomaTtorpadus, TpOBEIEHHWE OUUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHMCAHHE
pE3yJIbTaTOB IPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

Baxuelinue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucmopong — 3ieMeHT M IpPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B pupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenue xucnopoga. CrocoObl HOTy4YeHHs KHUCIOpoja B JabopaTopuu H
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — aioTporHas MOAM(pUKAIUs
KHCIIOpO/1a.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peakluu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
OHIOTEPMUYECKUE peakUMU. TomaMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCUJIICHHE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOs.

Bonopon — »snemeHT u mpocroe BemiecTBO. HaxoxkaeHwe Bojopona B MPHPOJE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIocO0b! momydeHus. Kucinotel u conu.

MonsipHblii 00bEM ra30B. Pacu€Thbl Mo XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBopurens. PactBopbl. Haceimennsie u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas 0l BELIECTBa B
pacTBope. XUMHYecKkue cBoicTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arps3HeHUE NPUPOIHbIX BoA. OxpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHJI0B. DU3NUECKHe U XUMUYECKHUE CBOKMCTBA OKCUAOB. [lonyueHnne okcuos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kuciot. @usndeckre U XUMHUECKUE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpaslamMu OKCHUJIOB M OIHMCAHHE WX CBOMCTB, IOJy4YeHHE, COOMpaHHUe, pacliO3HABaHUE U
U3ydeHHe CBOWCTB BOaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH pPacTBOPEHHUS BELIECTB C PA3IUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUlaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIIEOBaHUE OOpPa3I[0B HEOPraHMUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HAOII0/IEHUE W3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydeHHE
B3auMojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMU,
peaKuuii HEUTpalIu3alnu, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OIHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCIUTETHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALINUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTE€HbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonuueckuin 3akoH. llepuoanueckass cucremMa xumuueckux a3nemeHtos /. H.
MenneneeBa. Kopotkonepuognas u iuHHONepuoAHas ¢opmel [lepuognueckoit cucTeMbl
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XuMUYECKHuX 3eMeHToB [leproaudeckoil cCHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoit cucrteme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. 1. 1. Menaenees — y4€Hbll U IpayKJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. lIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCH]A
LIMHKAa C pacTBOpaMu KHUCIOT W IIEJIOYEH, IPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpEHUE, peaKLUU Pa3JI0KEHNs], COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIacCe OCYIIECTBISETCA
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaKk U IOHATHIA,
ABJIAIOIIMXCSI CHCTEMHBIMHU JUIsl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'0 IUKIIA.

OOmme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUHOTE3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  NEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIWJA, HW30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, ITOJC3HBIC
HCKOIIaeMbl€, TOILUINBO, BOAHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB XHMHYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUMBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKOW PEMIETKHM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTauu3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUECKNE YPABHEHUS.

[TonsiTue o cxopoctu Xxumuueckoil peaxiuu. ITonstue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. I[lonstue o
kartanuze. lloHsarne o XumHueckoM paBHOBecUU. DakKTOphl, BIHUAIONIME HA CKOPOCTh
XUMHUYECKON PEAKIMH U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEbHBIE PEAKIIMU, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlleHUE YpaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCMOIB30BAaHUEM METO/1a SJICKTPOHHOTO OasiaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakumu noHHoro oOMeHa. YCIIOBHS NMPOTEKaHUS PEAKIMii MOHHOTO OOMEHa, MOJHBIC U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METaUIOB M HeMeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEaKIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpOLiEcca AUCCOLUALUU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OIBITOB, WIIIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapakTepucTuka TajgoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIC
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XvMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMH, HEeMeTaJllaMu,
nienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 37aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUsSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYecKHe CBOWCTBA IPOCTHIX BEIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (pU3MYECKUe M XMMUYECKHE CBOICTBa
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHenuduueckue). XHUMHUYECKUE peakiuH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHod Kuciothl. I[IpumeHenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynbgaT-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B Mpupoae. XHUMHUYECKOE 3arpsi3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mas xapaktepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHUCIeHHs. A30T, paclpocTpaHeHHE B IMpupoje, (U3NYEeCKUe H
XuMHYeckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHYECKre
CBOICTBa, noydyeHue u npuMeHeHne. Coau aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuysi Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢usmueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT |
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIEH Cpebl COSAMHEHUSIMU a30Ta (KHCIOTHBIE
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosydeHue. Mcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 35eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopbuus. Kpyropopot yriepoja B mpupose.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbI, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIM 3P QeKT. YronbHas KUCIoTa U e
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, IoJydeHue M npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEIMHEHHUSX yriepoja
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX POJIb B OBITY M MPOMBIIUICHHOCTH. [IOHATHE 0 OMOIOTHYECKH BaKHBIX BEIIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
CoenuaeHnss kpemMHuss B mpupone. OOmme mnpencrasicHuss o0 okcunae kpemaus (V) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxkHeliue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiaembl
0€30I1aCHOT0 MCII0JIb30BaHUS CTPOUTEIBHBIX MaTEpPUaIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
HCIIOJIb30BaHUE BUAEOMATEpUAOB), O3HAKOMJIEHHWE C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUjEOMaTepuasoB), HaOdIOleHUWEe Tpolecca OOYIJMBaHUS — caxapa IOoJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3y4eHHUE XUMHUYECKUX CBOMCTB pa30aBiIeHHON cepHOU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHu3HaKa eé
IPOTEKaHus, 03HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHU a30Ta, gocdopa M MX COEIUHEHUN
(BO3MOKHO MCIIOJIb30BaHHUE BUEOMATEPHAIIOB), 00pa3liaMu a30THBIX U GOCHOPHBIX YAOOpEHMUIA,
Hojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW Aa30THOM KHUCIOTHI C Mebl0 (BO3MOXHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AaKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHWJIMKaT-HOHbl W H3Y4YEHHME IPU3HAKOB MX IIPOTEKAaHHs, O3HAKOMIIEHHE C MPOIYKIHUEH
CHJIMKAaTHOW TPOMBIIIJICHHOCTH, PEIICHUE 3KCIEPHUMEHTABHBIX 33/1a4 1o TeMme «Bakueiimme
HEMETAJUIbl U UX COETUMHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHMHYECKHUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHHE MeETaIOB. MeTtamnuyeckas CBsi3b M METaUIMYECKas KpUCTaUIMYecKas
peméTka. DJIEKTPOXUMHUYECKUN PAJl HAOpsOKEHWM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M IIPOMBIILICHHOCTH.

[llenounbie MeTawibl: osokeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJ1eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCUIbl U TUAPOKCUIBI HATpUsl U Kanus. [Ipumenenue
[IEJIOYHBIX METAJUIOB M UX COCTUHCHHI.

[IlenoyHo3emMenbHbIE METAUIBI MarHUii M Kalblui: mosiokeHne B Ilepuoanueckoit
cucremMe xumMuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXO0XICHUE B
npupozae. PU3NYECKUE U XMMHYECKUE CBOWCTBA MAarHus W KajblMs. BaxkHelmme coenruHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OPU3NvecKue 1 XMMUYECKUE CBOMCTBA
amroMUHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cuctemMe XuUMUYecKux anemeHtoB J[. U.
MenneneeBa, CTpoeHHUE aToMa, HaxoXkAeHUE B mpupoae. Pu3nueckue 1 XMuMUUYECKHUE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) u xemeza (lll), ux cocras, cBoiicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAaKOMJICHHE ¢ O0Opa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOWCTBAMH,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCHJIA KaJbIMs U HATPHUSI C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMHUHUA, IUHKA, kene3a (1) u xenesa
(1), meau (11), HaOnrOIEHME U ONMCAHKE MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblidg (BO3MOXKHO HCIIONIB30BAaHHME BHAEOMATEPUANIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THIPOKCH/IA LIMHKA, PEIICHUE SKCIEPUMEHTANBHBIX 3a/a4 MO
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpykaoumas cpeaa

BemiectBa 1 Marepuansl B TOBCEIHEBHOM KU3HU YelloBeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTax |
OTPABJICHHSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, IIOJTUMEPHBIE MATEPHAIBI).

Mestcnpeomemnuwie ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSITHH,
SIBJISTFOIITUX CST CACTEMHBIMHU JIJIS1 OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHAJIU3, CHHTE3, KIaccupUKanus, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KpUCTAJUIMYECKas pEHIETKa, CIUIaBbl, (U3UYCCKUE BEIMUYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIBI, TOPHBICE TMOPOJBI, TOJE3HBIC
HCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyIbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO O0IIEro 00pa30BaHUA
JOCTUTAIOTCS B XOZIe O0OY4YEHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOM JEATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBWJIaMU M HOpPMaMHU IOBEJIEHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMATIN3ALIMN O0yYaOIIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALUN M PACHIMPEHHE OIbITa JESITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOILICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOU MH(pOpMaIMell O MEePeOBbIX TOCTHKEHHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XWMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS. O COIMAIBHBIX HOpPMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUJIEKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO MIOJIC3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIMX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JI€ATEIBHOCTH MPHU BBINOJHEHUH Y4€OHBIX, IO3HABATEIbHbIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3[JaHUM YYE€OHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B MpOILECCe 3TOM y4eOHOIl NeATenbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOWX TOBApPHUINEH C IMO3UIMH HPAaBCTBEHHBIX M
NIPAaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBHI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAayKM M COCTABISIOLIME OCHOBY JJIs
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aMMOCBS3SIX YEIIOBEKa C MPHUPOJHON CPEeIoi, O poin
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHUBBI, HalpaBJIIEHHbIE Ha MOJYyYEHHE HOBBIX 3HAHUHM MO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHs HAOIIOJaeMbIX MPOIECCOB M SBJICHWH, ITO3HABATEIbHOM,
UH(POPMALIMOHHON M YUTATENBCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAaMOCTOSTEIEHOW paboTHI
C y4yeOHBIMHM TEKCTaMH, CIIPABOYHOH JHUTEpaTypoi, AOCTYHMHBIMH TEXHUYECKUMH CpPEIACTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYCHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW M HCCIIEIOBATEIBCKON JCATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJIEHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 3J0POBBI 00pa3 JKW3HU, OCO3HAHME IIOCIEACTBUH W HEMPUSATHE BpPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOIIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHUS:

UHTEpEC K MPAKTUIECKOMY M3YYCHUIO MPOMECcCHii U Tpyaa pa3IndHOro poja, YBaKCHUE K
TPyAy W pe3ylbTaTaM TPYAOBOH JEATEIFHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMCHEHUS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW NMpodecCHOHAIbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B MTPO(ECCHOHATLHON CpeJie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

DKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M 0E30MacHOTO 00pasa KH3HH,
OTBETCTBEHHOEC OTHONICHWE K COOCTBEHHOMY (DHM3MUYECKOMY H TICHXHYECKOMY 3JI0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/ICHHSI TPaBMiI 0€30IaCHOTO TIOBEACHHUS MPH pabOTe C BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPY’KAIOIICH MPUPOTHON CPEIOH, JUIsl IIOBBIMICHUS YPOBHS SKOJIOT HUECKOU
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYECKHX MPOOJIeM U MyTed WX PelieHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIIPEAMCTHBIX PEC3YJIbTATOB BBIACIAIOT 3HAYMMBIC JIA q)OpMHpOBaHI/Iﬂ
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYTO€.), KOTOPhIE UCIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax v MO3BOJISIOT Ha OCHOBE 3HAHHUW U3 ATHUX MPEJAMETOB (POPMUPOBATH MPEICTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HABaTENIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YI€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHUYECKHUX TOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMU MOHATUSMU), UCIIONIH30BATh MOHATHUS AJs OOBICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUU s KIacCUPUKAIUU
XUMHWYCCKHNX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHAaBJIMBATb NPUYINHHO-CIICACTBCHHBLIC CBA3U
MEXy 00BEKTaMHU U3YUEHUs, CTPOUTH JIOTUUECKUE pacCyXIeHus (MHAYKTUBHEIE, IeyKTUBHbIE,
M0 aHAJIOTHH), JeNaTh BBIBOBI U 3aKIIOUCHUS;

yYMEHHME MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U MEeTanpeIMETHbIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XUMHH, NpPeoOpa3oBbIBaTh MIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMu4deckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiuu — TMpU pPEIIeHuHd Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y‘-IéTOM 9TUX MOIACIBHBIX Hpe}ICTaBHeHHﬁ BBISABJIISATH n
XapaKTEPHU30BaTh CYIICCTBCHHBIC NPHU3HAKKW H3Yy4YaCMBbIX 00BEKTOB — XMUMHYECKHUX BCIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIECACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B M3y4aE€MBIX MIPOIECCAX U SBICHUSIX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIC BOMPOCHI B Ka4eCTBE WHCTPYMEHTAa MO3HAHUS, a
TaKKe B KadyeCTBE OCHOBBI Ui (OPMHUPOBAHUS THUIIOTE3Bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

nproOpeTeHre OmbiTa 1O IUIAHUPOBAHHMIO, OPTaHM3alUU U TPOBEICHUIO YYCHUYCCKHX
IKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOJI0M MPOIecca, CAMOCTOSTEILHO MPOTHO3UPOBATh €T0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHUE BBIOUPATh, aHATU3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIUIO PA3INYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE NPUMEHSTh Pa3IMYHbIe METOJIbI U 3aMPOCHI MPU TIOUCKE U 0TOOpEe HHPOPMALIUU U
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOH aKTUBHOTO UCIIOJIb30BaHUS PA3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMY MpeICTaBICHUS
UHPOPMALMK W WUTIOCTPUPOBATH pEIIAeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh W aHAIM3UPOBaTh B Mpollecce y4eOHOW M HCCIEeIOBATEIbCKON
NESITeIbHOCTH UH(POPMAIIMIO O BIMSHUY MPOMBIIUICHHOCTH, CEIBCKOT0 X03HUCTBA M TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

YMEHUsl 3aJaBaTh BONPOCHl (B Xoie nauanora W (WIM) JAMCKYCCHH) TIO CYIIECTBY
oOcyxmaeMoll TeMmbl, (HOPMYJIHUPOBATH CBOM TPEJIOKEHHS OTHOCUTEIBHO BBITIOJHECHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISTh MOJTyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON EATETHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 Pe3yJbTaTOB BBIMOJHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTH NPH PEIICHHHM BO3HUKAIOIIMX IMPOOJIeM Ha OCHOBE Yy4éTa
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JEHCTBHIA, ONPECIICHHE KPUTEPUEB TI0 OI[CHKE KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasiTuBHBIe yHHBepcalbHble y4eOHbIe AelicTBHA:

YMEHHUE CAMOCTOSITENILHO ONPEAEIATh eI AesITeIbHOCTH, MIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATH CBOIO JIECATEILHOCTH, BHIOMpPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJrOpUTM JIEHCTBHNA NpU
BBIMOJIHEHUH 33J1aHUN ¢ y4€TOM TMOJNy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbBIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pPe3ysIbTara 3asBICHHOW IENH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTEHI, ITPe/IaraeéMble B YCIIOBUH 3a/IaHUI.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENILHOTO COJIEPIKAHMS,
YCTAHOBIICHHOTO JaHHOW (enepambHOW pabodell MporpamMMol, BBIIENSAIOT: OCBOCHHBIC



00ydJaronMucs Hay4YHbIC 3HAHUS, YMEHHUS M CIOCOOBI JEHCTBHMA, crenuduueckue s
HpeI[MeTHOﬁ O6HaCTI/I ((XI/IMI/IH», BUIbI JCATCIBHOCTU IO IMOJYUYCHHUIO HOBOI'O 3HAHUA, Cro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K xonmy oOyuenus B 8 KJjiacce mpeIMETHBIC pe3yJbTaThl HA 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHU:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYyJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peakiys, Kiaccuukanus
peaxkuuii: peakluu COEIMHEHNUs, peaKLUu pa3IokKeHUs, PEaKIMKU 3aMELICHMs], PEaKIIUU
0o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, sApo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTal b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHasl U HEMOJIApHasi KOBAJIEHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KaTUOH, AHUOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHUS (OpMyJ BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OINpEAEATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHYECKOH CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepuonnueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonmyeckoil cucreMe, 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mobounas noarpynna (b-rpynma)», Manble U OoiblIMe MEPUOIbI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielieHUe UX 110 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIEeCTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIMH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3JIMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOTO COCTaBa,
BO3MO>XHOCTH IPOTEKaHUsI XUMUYECKHUX IIPEBPALLICHUN B Pa3IMYHBIX YCIOBUIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MacCOBYIO
JIOJIF0 XMMUYECKOT'0 AJIEMEHTa 10 (hopMyJsie COeTMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnuu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHHE, CHCTEMAaTH3alNI0, KIACCU(UKAIUIO, BBIABICHHE MPUYUHHO-
CJIEJCTBEHHBIX CBSI3€M — JUISI U3Y4YEHUs CBOMCTB BEIECTB M XWMHYECKHX PEAKIUH,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HaHWS  —  HaOmoJeHUe, U3MEpPEHHUE,
MOJICIIUPOBAHUE, IKCIIEPUMEHT (pealIbHbI U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJB30BAHUS XUMHYECKOW TMMOCYI0M U JabOpaTOpHBIM
o0opyIoBaHHWEM, a TAaKXe IMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
U COOMpaHUIO0 Ta3000pa3HBIX BEHIECTB (BOIOPOAA W KHCIOPOJAA), MPUTOTOBICHUIO
PacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE IKCIIEPUMEHTHI IO PaCIO3HABAHHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakMyc, (heHoIdTaIeuH, METUIOPAHK U IPYTHE).

K xonmy oOyuenust B 9 kJjacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y 00OYUAIOIIMXCS YMEHU:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKHX TMOHSITHI: XUMHUUYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEILIECTBO, CIOKHOE BEILIECTBO, BAJIEGHTHOCTb,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKash peaklus, XUMUYEeCcKas
CBsI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, pEaKIuh HOHHOIO OOMEHa,
KaTtaqu3aTop, XHWMHUYECKOE pPaBHOBECHE, OOpaTHUMble W HEOOpaTUMBbIE pEaKIIUH,
OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIMU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEepPHOCTh, XUMHUYECKas CBA3b
(koBajsieHTHasi, HMOHHAs, METAUIMYECKasi), KPUCTA/UIMUECKas pemérka, KOppo3us
METaJUIOB, CIUIaBBI, CKOPOCTh XHUMHUYECKON peakluH, MPEeACIbHO JOMyCTHUMAas
koHneHTpauus [1JIK BemnecTna;

WJUTIOCTPUPOBATh B3aWMOCBSI3h OCHOBHBIX XMMHUYECKHX TMOHATUW W TPUMEHSTH 3TH
MOHSTHUS MTPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUI;

WCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY [UJII COCTaBJiCHHUS (OpPMYN BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpENEeNsATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKHX JJEMEHTOB B
COCIMHEHUSX PA3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIACCY COCIMHEHHH 1o (opMysaMm, BUJ XUMUYECKON CBS3M (KOBAJICHTHAsl, HOHHAs,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3aps] HOHAa [0 XHUMHUYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHHH, TUI
KPUCTAJUIMYECKOM pEeIETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbich Ilepuognueckoro 3akona JI. 1. MenaeneeBa U 1€MOHCTPUPOBATh
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHUCTEMBbl XMUMHUYECKHX OJJIEMEHTOB: pa3juvaTh MOHATHS «TJlaBHas moxarpymnma (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCUTh O0O3HAuUEHUs, KOTOpPhIE WMEIOTCS B MEPHOJUYECKON Tadiuie, ¢
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOSHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIIo AIEKTPOHOB U paclpeielieHUe UX IO AJIEKTPOHHBIM CIO0SM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHUW CBOWCTB OJJIEMEHTOB H UX
COEIMHEHUH B MpEJeNax MajblX MEPUOAOB M TJIABHBIX MOJATPYII ¢ YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIIOBOMY
3 eKTy, 10 U3MEHEHUIO CTETICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME M CHeHU(PUUYECKHEe XUMHUYECKHEe CBONCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX pEaKLUi;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUECKON JUCCOLMUALIMU KUCIIOT, HIEI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
MOATBEPKJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBS3M MEXJY BElIeCTBaMU
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIUI MOCPEACTBOM
COCTaBJICHUS JEKTPOHHOTO OaJlaHCa ITHX PEaKLuii;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHUS, BO3MOKHOCTHU
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MaccChl BELIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKIty;

coONoaTh MpaBWa IIOJIb30BAHUSI XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opy/noBaHuEeM, a TakKe MpaBuja oOpalleHuss C BEIIeCTBAMU B COOTBETCTBUU C
MHCTPYKIUSMHU TIO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYCHHUIO
¥ COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIICKUCIIOTO Ta3a);

MIPOBOJIUTh PEAKLMUH, MOATBEPKAAIOIINE KAUeCTBEHHBIM COCTaB pPa3JIMYHBIX BELIECTB:
pacrmo3HaBaTh OMNBITHBIM IYTEM XJIOPHA-, OpOMHI-, HOAMA-, KapOoHat-, ¢ocdar-,
CHIIMKAT-, Cynab(aT-, THIPOKCHA-UOHBI, KATHOHBI aMMOHHMS W HWOHBI HM3yYCHHBIX
METaJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPIraHUUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIBbHON NEATEIbHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BEIECTB M XMMHMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJEHUEe, W3MEPEHHEe, MOJEIMPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICIEHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoanuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JuaekTpoHHbIe (UU(pOBbHIE)
n/n TeM NMPOrpaMmMbIl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE IOHATHS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuorexa [JOK
NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
12 BemecTBa 1 xuMu4deckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosayx. Kucnopoa. [Tonsarue 6 bu6mmoreka [JOK
00 okcuIax https://m.edso0.ru/7f41837c
99 Bonopoa. Ilonstue o 8 1 bu6mmoreka [JOK
KHMCIIOTaX M COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnuorexa [JOK
OCHOBAHHSX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJ1aCcChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COCTUHEHUIT https://m.edso0.ru/7f41837c
Hroro 1o pasneny 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.
XuMmnueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

Ilepronnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bu6mmoreka [JOK
' XUMHYECKHX ditemenToB []. 1. https://m.edso00.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIbHBIC PEAKIIUU
bubmuorexa [JOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchl
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkul
[ToBTrOpenue u yriyOiaeHue 3HaHUHA Bu6muotexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIesioB Kypca 8§ kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIEKTPOIUTHIECKAS JUCCOIHAITHSI. 3 1 1 bubmmoreka [JOK
' XUMHYECKUE PEAKI[K B PACTBOPax https://m.edsoo.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuorteka [IOK
' snemeHToB VIIA-rpymnmsl. ["amoreHst https://m.edsoo.ru/7f41a636
o | e e :
' DTIENICHTO PYHIbL L-epa it e https://m.edsoo.ru/7f41a636
COEZIMHEHUs
s | e | . oo
: JIEMEHTOB V A-TPYIIITHL. T, 1 UX
byl P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
: JIEMCHTOB -TpYIIIEL. YT "
. pyn poA https://m.edsoo.ru/7f41a636
KPEMHUH B UX COCAMHCHUS
Hroro no pazneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO01ue CBOMCTBA METAJLIIO 4 bubnrorexa LIOK
. He CBOWCTBA MET B
m . https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 16 https.//m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3znen 4. Xumus 1 OKpysKamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE BpeMst 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Ne Koanvecrso yacos Nara D1eKTPOHHBIE HUPPOBLIE
Tema ypoxa Konrposbusie IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bcero U3YYeHUs
padoThbI padoTbI pecypcbl
1 [Ipeamer xumun. Pons xumuu B 1 bubmuoreka [JOK
KU3HM 4yesoBeka. Tena u BeriecTBa https://m.edsoo.ru/ff0d210c
5 IlonsaTne o MeToxax mo3HaHUs B 1 bu6mmoreka [IOK
XUMHHU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUU U TPUEMBI 1 bubnuorexa [JOK
obparienus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Yucrele BemecTBa 1 cMecu. CiocoObl bu6mmoreka [IOK
4 . 1
pasjiencHus cMecei https://m.edsoo.ru/ff0d26ca
[TpakTrueckas pabora Ne 2
5) <<§213I[6JI€HI/I€ cieceﬁ (Ha mpumepe 1 Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OYHUCTKY TTOBAPEHHOU COJIN )»
6 ATOMBI 1 MOJIEKYJIBI 1 bubmorexa IOK
https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bu6mmoreka [IOK
(CMMBOJIBI) XUMHUYECKHX JIEMCHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u ClIOKHBIC BEMIECTBA 1 Bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 Bu6miorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aK0H TOCTOSTHCTBA COCTaBa 1 bubnmuorexa [JOK



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

BelecTB. XUMUYecKasi GopMyIa.
BajieHTHOCTh aTOMOB XMMHYECKUX
3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHOCUTENbHAA aTOMHAd Macca.

bubmuorexa [JOK

1 OTHOCHTEJIbHAS MOJICKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast JoJIsI XUMHYECKOTO bu6mmorexa [IOK
3JIEMEHTA B COEIMHCHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo Bemectsa. Moib. bu6mmoreka [IOK
MogsipHast Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bu6mmoreka [IOK
XUMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yci0BUS IPOTEKAHUS bubnnoreka [JOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XUMUAYECKUE YPaBHEHUSI https://m.edsoo.ru/ff0d3b88
Buraucienuns konuaecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM Brbmiorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaAKIIHA
Knaccudukanms XuMuaeckux
18 peaKHHIE) (Co:IH/IHeHI/IS{ pasioKeHus bubmorexa IOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHUMKJIONETUCT. 0606quI.IeHI/Ie u Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel mo teme bubnnorexka [JOK
«BerecTBa 1 XUMHUYECKUE PEAKITUN» https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Coctas bubnnorexka [JOK

Bo3ayxa. Kucinopoa — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHUCJIOpoJia (peakuy OKUCICHUS Bu6mnorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoOsl MosTy4eHus: KUCI0poia B
23 nabopaTopun fnpOMHmneHI:{(iTn. bubmmorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBo# 3 PexT XuMUIeCKOoM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKIIUIX
TormnmBo (HedTh, Yroib U METaH).
25 3arpﬂ3H61§He(11;03z[yy§(a CIIOCOOBI Zro bubmorexa [JOK
’ https://m.edsoo.ru/ff0d4c4a
MIpeI0TBPALCHUS
[IpakTrueckas padota Ne 3 o Teme
26 «l?lonyquHe U I():OGI/IpaHI/Ie Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUEHUE €TO CBOWCTB)»
97 Bonopon — sneMeHT u npocroe bubnuoreka [IOK
BeecTBo. Haxoxienue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dusznyeckre U XUMHUUECKHE CBOMCTBA bu6nmoreka [JOK
Bosiopoa. [IpumeHnenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHe 0 KMCTOTAX U COJIAX bubmmoreia LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI oTydeHus BOAOPOa B bubnmoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme Bu6morexa LIOK
31 «ITomyuenue u cobupanue Boopo/a,

HU3YUCHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

ModnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32 ABorazpo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIIECTBA ra3a Mo ero U3BECTHOMY Bu6mnorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MK 00BEMY
Boruncnenus 006EMOB ra3oB 1o
34 YpaBHEHHUIO PEaKIIMH Ha OCHOBE bubmmorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKO0Ha 00BEMHBIX OTHOIICHUH Ta30B
35 dOusnvecKkrue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 006 bubnuorexa [JOK
MHJIUKATOpax https://m.edso0.ru/ff0d59e2
Bopa kak pactBoputesb.
37 HacsIieHHble ¥ HEHACHIILICHHBIE bu6mmoreka [IOK
pacTBOpbl. MaccoBast 10J1s1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpakTruyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnuoreka [IOK
onpeeIEHHON MacCOBOM JIOJIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KontponbHast pabota Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bomgopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KJIacCupUKaIus, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
I1 HUE Y XUMHUYECKHUE CBOUCTB
41 K;;y;reHLI: OCHOBHI)?: u S bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [JOK



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d59e2
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue nu XuMHYECKHUE CBOMCTBA bubnuorexa [JOK
OCHOBaHMH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kinaccudukanms, bu6mmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne u XUMHYECKUE CBOWCTBA bubmuorexa [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
C :
. ‘ OCJ)'I; ((Scpezz)HHe)e HOMeHKnaTZSa, . BuGmmorexa LOK
I bl TTOJTY9ICHHUS, XUMHUCCKU
. - https://m.edso00.ru/00ad9474
CBOICTBA
[IpakTuueckas padborta Ne 6. Pemenue
47 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHECHUIN»
r
8 sancensn neoprammiccian. Brmorer LLOK
. p https://m.edso0.ru/00ad9a50
COEIMHEHU I
49 O06001IeHre U CUCTEMATU3AIIHS bubnuoteka [JOK
3HAHUH https://m.edsoo.ru/00ad9cb2
K 6ota Ne3
5 "Ocomie ciacent neopranicerix b orera LIOK
. P https://m.edsoo.ru/00ad9ela
COCTMHEHU I
I1
1| umamacsan snewenon, Homme o Brmorer LLOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
n .
€pPUOINYECKUN 3aKOH U BuGmorexa LOK
52 Ilepuonuueckas cucrema

XUMHYECKHUX 31eMeHTOB /[I. 1.

https://m.edsoo.ru/00ada52c¢
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https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
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https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
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https://m.edsoo.ru/00ada52c

Menpeneena

53 [Tepwrosl, TPYIIIEI, TOATPYIIIHI Bubmiorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. M3orombt https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 060JIO‘-I€KU Butmnorexa LOK
95 aToMOB 3J51eMeHTOB [leproauueckoit
https://m.edsoo.ru/00adatbc
cucteMmsl [. 1. MenaeneeBa
XapaKkTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHHUIO B bu6mmoreka [IOK
[Mepuoanueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U IPAKTUKU. [I. bubnnorexa [JOK
W. MenneneeB — yuéHblil, nenaror u https://m.edsoo.ru/00ada96e
Ipa)KTaHuH
PesepBHelit ypok. O60011IeHNE 1
58 CHCleMaTH3ZEHH 3HaHI/II>'IHl / Bubmiorexa LIOK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas pabota
59 HNonnas xumMuueckas CBsi3b Bubmiorexa LIOK
https://m.edsoo.ru/00adac34
60 DNEeKTPOOTPULIATEIbHOCTh ATOMOB bubnnoreka [JOK
XUMHAYECKHX 3JICMEHTOB https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossipHast bubnuorexa [IOK
XMUMHYeCKast CBA3b https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
62 CTeneHs okuCIeHiLs https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubmmoreka [JOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
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https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28

peakiuu https://m.edsoo.ru/00adb076

64 OxucauTeNny 1 BOCCTAHOBUTEIU 1 Bubmiorexa LIOK

https://m.edso0.ru/00adb076

KontponbHas padota Ne4 o reme

65 «Ctpoenue aroma. XuMuuecKas 1 bubmuorexa [JOK
cBs3b» / Beepoccuiickas https://m.edsoo.ru/00adb486
IpoBepoyHasi pabora

66 KoBanentHas nossipHas XuMu4uecKkas 1 bubmuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
PesepBHeIil ypok. O000IICHHE 1

67 cUcTeMaTu3alus 3HaHHUM 10 TeMe 1 bubnuorexa [JOK
«CtpoeHue atoma. XMMUYECKas https://m.edsoo.ru/00ad9cb?2
CBSI3b»

68 PezepBHblit ypok. O600meHne u 1 bubnnorexa [JOK
cHCTEeMaTH3allus 3HAHUI https://m.edsoo.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoaunuecTBO 4acos

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
wn Tema ypoka Beero Konrpoabnbsie IIpakTuueckue S — o0pa3oBaTe/bHbIC
padoThI padoTshI pecypchl
[Tepuonuueckuii 3aK0OH.

1 [Tepuonnueckas cucrema 1 bubnmoreka [JOK
XUMHAYeCKHX 3ieMenToB [1. U. https://m.edsoo.ru/00adb59e
MeneneeBa

AKOHOMEPHOCTH B U3MEHECHHH
2 EBOIZCTB XiMI/I‘leCKI/IX 3JICMEHTOB 1 bubmmorexa LIOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bu6mmoreka [IOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl XUMHY€ECKOU CBSA3U U THIIEI 1 bu6mmoreka [IOK
KPHCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas pabota Nel mo Teme

5 «IToBTOpenue u yriayoneHue 1 1
3HAaHUI OCHOBHBIX pa3/elioB Kypca
8 Kmacca»

6 Knaccudukanus XumMuueckux 1 bu6nmoreka [JOK
peakuuii Mo pa3IMyHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IloHsiTHE O CKOPOCTH XUMHUUYECKOM

7 peaKkiuu. HOHSIpTI/Ie 0 TOMOT€HHBIX U 1 bubmorexa HOK

https://m.edso0.ru/00adbe9a
TeTePOTreHHBIX PEaKIIUIX
IlonsTHE 0 XUMHUYECKOM Bu6morexa LIOK
8 paBHOBecH#. DaKTOPHI, BIHUSIOIINE 1

Ha CKOPOCTh XUMHUYECKOW PEAKIINH

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

1 MOJIOKCHUEC XUMHNYCCKOT'O

paBHOBECHS
9 OxucIuTeNnHHO- bubnmoreka [JOK
BOCCTaHOBHTEIILHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTHUECKOIN
10 ILI/IC(IJ)OHI/IaI_II/II/I.pCI/IJIBHBIe U cia0ble bubmmorexa [JOK
https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Honnble ypaBHEHUS peakiuii bubmmorexa LIOK
https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIIOT U
12 OCHOBaHHH B CBETE MPEACTABICHHI bubnuorexa [JOK
00 3JICKTPOIUTHYCCKON https://m.edsoo.ru/00add5d8
JUCCOLUAIIUU
XHUMUYECKUE CBOKCTBA COJIEH B
13 CBETE MpeICTaBICHUN 00 bubmmoreia LIOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKOUN TUCCOITUAITIU
14 [TonsTHe 0 ruIpoIU3e conei bubmorexa HOK
https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMaTU3AIIHS bubnuoteka [JOK
3HAHHUN https://m.edsoo.ru/00addd12
[TpakTuueckas padora Ne 1.
16 <<1£)€HICHI/IG 3KcnipHMeHTaanmx Brbmiorexa LIOK
https://m.edsoo.ru/00addbfa
3a1auW»
KonrtponsHast pabora Ne2 o reme
17 «ONEKTPOTUTHYECKAS bubnuorexa [JOK
nucconmanys. XUMUYeCcKue https://m.edsoo.ru/00addecO
pEaKIuy B PacTBOPAX)»
18 OO1m1ast XapaKTepUCTHKA raJIOreHOB. bubnuorexa [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

XUMHUYECKHE CBOMCTBA HA IPUMEPE
xJjopa

https://m.edsoo.ru/00addfe2

XinopoBogopoa. ColisiHast KUCIOTA,

bubmuorexa [JOK

19 €CKHE CBOMCTBA, IIOJIyUYEHHE,
RMITECICHE CEOHCTEA, TOTYHEHH https://m.edsoo.ru/00ade104
[IPUMEHEHUE
IT e 6ota Ne 2 eme
20 «IEI)ziTHZH(;IKCa:OIjinJ; KI/ICJ‘I::B;[ . Bubmiorexa LIOK
YACHHE COI> ’ https://m.edsoo.ru/00ade348
u3yueHue e€ CBOHCTB»
B
21 xmscexax peastai, con o biGiorera LIOK
PRI, A https://m.edsoo.ru/00ade488
U3 PEareHTOoB JiaH B U30BITKE
99 OO01mmas xapakTeprcTHKa SJICMCHTOB bubnuorexa [JOK
VIA-rpymisr https://m.edsoo.ru/00ade64a
AnnorponHsle MOAU(UKALIUT CEPHI.
Haxoxnenue cepbl u eé bubnnorexa [HOK
23 .
COCIMHEHUH B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHWMHYECKHUE CBOMCTBA CEPBI
CepoBoiopo/1, CTpOeHHE,
24 q)nrs)nqefmiei XI/IIIZ\)/[I/IIICCKI/IG Brbmiorexa LIOK
5 https://m.edso0.ru/00ade802
CBOMCTBa
Oxcunpl cepbl. CepHast KMCIIOTa,
25 (pI/BI/III{[eCKHE " XI/II\IZI/I‘{eCKI/Ie bubmorexa IOK
. https://m.edsoo.ru/00adea28
CBOWCTBa, IPUMEHEHHE
XUMHUYECKUE peaKIiy, JexKalue B
OCHOBE ITPOMBIIIJIEHHOTO cr1ocoba
P . bubnmoreka [JOK
26 MIOJIyYEHUS CEPHOM KUCIIOTHI.

XUMHUYECKOe 3arpsa3HEHNe
OKpY’Karolllen cpeibl

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

COCAUHCHUAMU CCPbI

Brruncienue MmaccoBoy 10U

bu6mmoreka [IOK

27
BBIXOJIa IPOJIyKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepucTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acIpOCTpaHEHHE B IIPUPOJIC bubmmorexa LIOK
pactpovtp PHPOAS, https://m.edsoo.ru/00adeea6
(bU3UYECKHEe U XUMHUYECKUE
CBOICTBA
AMMHaK, ero pU3nYecKue u

29 XHMHYECKHE CBOMCTBA, ITOJyUYCHUE bubmmorexa LIOK

> HOIYH https://m.edso00.ru/00adf004
Y IPUMEHEHNE
I1 6ota Ne 3
0 lonyseme awmmmaxa, wsysene biorera LIOK
yqu > YA https://m.edso0.ru/00adf180
€ro CBOMCTBY

31 A3oTHas KUCOTa, e€ Pu3muecKue u bubnnorexa [HOK
XHMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN

e e
YAODP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCIMHEHMSIMU a30Ta
o .0 \Y

33 (p(())cc((lf)(()) pHaHKIfII:CHJI((I)):: (b(I?IE:HE{e)CII:He u Bubmiorexa LIOK

P L https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnonb3oBanue GocaToB B
34 KauecTBE MUHEPATbHBIX bubmuoreka [JOK

ynobpenuii. 3arps3HeHue
MIPUPOIHON cpefbl hocaTamu

https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
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https://m.edsoo.ru/00adf306
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35

Yraepon, pacripocTpaHEHHE B

npupoae, puznyeckue u
XUMHUYECKHE CBOICTBA

bubmuorexa [JOK
https://m.edsoo.ru/00adfd9c

36

Oxcupsl yriaepona, ux pu3snveckue

U XMMHYECKHE CBOMCTBA.
DKosornyeckue npoodIeMsl,

CBs3aHHBIC C OKCUAOM YTrJji€epoaa

(Iv)

bubmuorexa [JOK
https://m.edsoo.ru/00adfebe

37

38

39

40

VYrospHasg KACIOTa U €€ COJIN

[IpakTuueckas padbora Ne 4 o Teme
"[lonyueHune yriaekucioro rasa.

KauectBennas peakuus Ha
KapOoHaT-MOH"

HepBOHa‘laﬂbHHe IIOHSATHS 00
OpraHN4YCCKHX BCHICCTBAX KaK O

COCAUHCHUAX YIiIepoda

erMHI/Iﬁ " €ro COCAUHCHU A

bu6mmoreka [IOK
https://m.edso0.ru/00ae006¢c

bubmuorexa [JOK
https://m.edso0.ru/00ae027e

bubmuorexa [JOK
https://m.edso0.ru/00ae054e

bu6nmoreka [JOK
https://m.edso0.ru/00ae080a

41

[IpakTuueckas padorta Ne 5.

Pemenne OKCIICPUMCHTAIIBHBIX

3aj1a4 110 TeMe «BakHenme

HEMCTAJJIbI 1 UX COCOUHCHUS)>

bu6mmorexa [IOK
https://m.edso0.ru/00ae0bf2

42

43

KonTponbnas padorta Ne3 o teme
«Baxaelne HeMeTauIbl 1 UX

COCOAUHCHUA»

OO1m1ast XxapaKTepUCTHKA
XUMHUYECKHUX 3JIEMEHTOB —

bu6mmorexa [IOK
https://m.edso0.ru/00ae0e18

bu6mmoreka [JOK
https://m.edsoo0.ru/00ael03e



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
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MeTaJUI0B. MeTtajuinueckas CBs3b U
MeTaJlJIN4ecKasi KpucTainyeckas
pemérka. @u3nyeckue CBOMCTBA
METaJIJIOB

XUMHUYECKUE CBOUCTBA METAJIOB.

44 DNEKTPOXUMHUECKUN Psijt bubmorexa LIOK
. https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6u1re cnocoObl MOTyYSHHS
MetasuioB. CrutaBel. Beraucnenus
45 110 YPAaBHEHHSIM XUMHYECKUX Bubmiorexa LIOK
N https://m.edso0.ru/00ael1156
peakIuii, €ciii OJIMH U3 PeareHTOB
COJICPKUT TPUMECH
46 [TonsiTHE 0 KOPPO3UM METAIIOB Bubmiorexa LIOK
https://m.edso00.ru/00ael1278
47 [IlemouHbIC METAJLIBI bubmmorexa LIOK
https://m.edsoo.ru/00ae14b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubnuotexa [JOK
KaJust https://m.edsoo.ru/00ae14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — bu6mmoreka [IOK
KaJbLUI U MarHui https://m.edsoo.ru/00ael15e8
50 Baxxuelnme coenMHEHNS KAJIbIUS bubmorexa HOK
https://m.edsoo.ru/00ael15e8
51 O06o001IeHne U CUCTEMaTU3AIIHS
3HaHUI
59 JKEcTKOCTh BOMBI U CITOCOOBI €€ bu6mmorexa [IOK
YCTpaHEeHUS https://m.edso00.ru/00ae1886
53 IIpakTruyeckas pabora Ne 6 o Teme bubnuorexa [IOK

"YKEcTKOCTh BOABI 1 METOILI €6

https://m.edsoo.ru/00aelae8



https://m.edsoo.ru/00ae1156
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ycTpaHeHUs"

54 J— bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA 1 bubnuorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
%6 Keneso https://m.edso0.ru/00ael1d86
57 OKcuapl, THAPOKCUABI U COTH bu6mmoreka [IOK
xenesa (1) u sxemnesa (111) https://m.edsoo.ru/00ae35e6
KonTponbnas pabota Ne4 mo teme
58 «Baxuneunnme MeTauIbl ¥ UX
COETUHEHUS»
[IpaxTuueckas padora Ne 7.
59 Pemenne skciepuMeHTAIBHBIX bubnnorexa [HOK
3aj71a4 1o teme «BaxHeiune https://m.edso0.ru/00ae3de8
METaJUIbl U UX COCUHEHUSD)
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CIIH OJUH
60 U3 pEareHTOB J1aH B U30BITKE WU bubnnoreka [JOK
COZIEPKUT puMecH. Berancnenus https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BbIXOJa MPOIYKTa
peakuumn
61 O06o001IeHne U CUCTEMaTU3AIIHS
3HAHUU
62 O06001IeHNe U CUCTEMATU3AIIHS
3HaHUI
63 BemecTsa u maTepuaisl B bu6mmoreka [JOK

MMOBCEAHEBHOM KM3HU YEI0BEKA

https://m.edsoo0.ru/00ae3f50
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XHUMHYECKOE 3arps3HEHUE bubmuorexa [IOK
64 . 1
OKpYKaroIIel cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumun B periennn 1 bubmuorexa [IOK
9KOJIOTMYECKUX poliieM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O6001IeHIE 1 1 bubmuorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O6001IeHNE 1 1 bubmmoreka [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
68 PezepBHbiit ypok. O600mmeHue u 1 bubnnorexa [HOK
cHCTEeMaTH3allus 3HAHUI https://m.edso0.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB I10 68
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[TpoBepsieMbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeslbHON MporpamMMsI (8 Ki1acc)

Kon [TpoBepsieMble IpeAMETHBIC PE3YJIbTAaTHl OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO 0011eT0 00pa3oBaHus
IIPOBEPSEMOTO
pe3yJibrara
1 [To Teme: "IlepBoHauaabHbIE XUMHUYECKUE TTOHSATHS"

11 pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHUX IOHSATHIl: aTOM, MOJIEKYJa, XUMUYECKUN 3JIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJIHOPOJIHAS U HEOJAHOPO/IHAS ), BAJICHTHOCTb, OTHOCUTEIbHASI aTOMHAsi U MOJIEKYJIIpHAs Macca, KOJIMYEeCTBO
BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBasi JIOJII XMMHUYECKOTO DJIEMEHTa B COCAMHEHWH, MOJIIPHBINH 00bEeM, XUMHUYECKas
peakuusl, kiaccuukanus peakuuil: peakiuy COeJMHEHUs, peaKllui Pa3IokKeHUs, PEaKLU 3aMeIleHus], peakui 0OMeHa, 3K30-
U SHJIOTEPMUYECKHE PeaKlny, TeroBoi 3¢dekT peakunu, pacTBop, MaccoBas J0JsI BeUIeCTBA (MPOLEHTHAS KOHIIEHTPAIHS) B
pacTBope

1.2 WJUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKHX IMOHSATHH M HNPUMEHATH 3TU IMOHATHS IPU ONMCAHUU BEUIECTB M HUX
MpeBpalCHU N

1.3 UCIOJIb30BAaTh XUMUYECKYIO CHMBOJIMKY Ul COCTaBJIEHUS (POPMYIT BELIECTB U YPAaBHEHUI XMMHUYECKUX PeaKLui

14 pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHs MAacChl BEIIECTB, MOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJIIPHOIO YYEHHs, 3aKOHa
ABorazipo

1.5 OTIpeEIATh BaJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHUSIX

1.6 KJIaCCU(UIIUPOBATh XUMUYECKUE PEAKIIUU (110 YUCIYy U COCTaBY yYacCTBYIOIIMX B PEAKIMH BEILECTB, 110 TEINIOBOMY 3(PPEKTY)

1.7 BBIUYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB

1.8 BBIUHCIISATH MAaCCOBYIO JIOJIF0 XUMUYECKOTO 3JIeMEeHTa Mo (popMysie CoeAMHEHMUS,

1.9 BBIYHCIIATH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

1.10 MPUMEHATh €CTECTBEHHO-HAYYHbIE METO/bI MO3HAHUA - HAOIOJCHNE, U3MEPEHUE, MOJICIMPOBAHUE, IKCIIEPUMEHT (peabHbIi U

MBICJIEHHBIN )




[To Teme: "Baxkueiimme npeacTaBUTENIN HEOPTraHUYECKUX BEIIECTB"

2.1 PacKpbIBaTh CMbICJI OCHOBHBIX XMMUYECKHX MOHATHNA: OKCHJI, KUCIIOTa, OCHOBAHHE, COJIb

2.2 OIpeNIeNIATh IPUHA/IEKHOCTh BEIIECTB K ONPEAEICHHOMY KJIacCy COeMHEHUH 1o Gpopmyiiam

2.3 KJ1accu(UIIMpPOBaTh HEOPTaHMUECKUE BEIIECTBA

2.4 XapakTepu30BaTh (OMHCHIBATh) OOLIME XMMHUYECKHE CBOHCTBA BEIIECTB pPA3JIMYHBIX KIJIACCOB, IOATBEPXKAAas OIMCAaHHE
IIPUMEPAMHU MOJIEKYIISIPHBIX YPaBHEHHUH COOTBETCTBYIOIUX XMMHUECKUX PeaKLuil

2.5 IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HMX KAaY€CTBEHHOI'O COCTaBa, BO3MOXHOCTH MPOTEKaHMS XMUMUYECKHUX
MIPEBPALECHUI B pa3JIMYHBIX YCIOBUSIX

2.6 CJIEJIOBATh MIPABHJIaM TIOJIB30BAHUS XUMUYCCKOU TIOCYI0N U JIa0OpaTOPHBIM O0OPYIOBAHUEM, a TAK)KE MPaBHIIaM OOpaIICHHS C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLUUSAMHU IO BBINOJHEHHUIO JaOOpPaTOPHBIX XMMHMYECKHX OIBITOB IO IOJYYEHUIO U
cOOMpaHMIO Ta3000pa3HBIX BEHIECTB (BOJOPOJA M KUCIOPOJA), IPUTOTOBICHHIO PACTBOPOB C OMPEIEICHHOW MAacCOBOM oJei
PacTBOPEHHOI'O BEIECTBA, IUIAHUPOBATh U IMPOBOJUTH XMMUYECKHE SKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB LIENIOYEH U
KHCIIOT C TIOMOIIIbIO HHAUKATOPOB (JIAKMYC, PeHOIPTAICHH, METHIOPAHK U JIPYTHE)

2.7 MIPOBOJUTH PAcUeThl [0 YPAaBHEHHIO XUMUYECKOM peakuu

3 ITo teme: "lIlepuoanueckuii 3axkoH u [lepunoauyeckas cucrema xumuueckux anneMmeHnToB J[.M. MenneneeBa. CTpoeHre aTomMoB.
Xumuueckas cBsi3b. OKHCIUTENbHO-BOCCTAHOBUTEIbHbBIE peaKIiu”

3.1 PacKpbIBaTh CMBICII OCHOBHBIX XMMMUYECKHUX MOHSTHUMH: SIIPO aToMa, AJIEKTPOHHBIN CJIOM aToma, aroMHas opOMTalb, paanyc
aToMa, XMMHYecKasl CBsI3b, OJIIpHAs U HEMOJsIpHasi KOBAJICHTHAs CBS3b, JIEKTPOOTPULIATENbHOCTh, MIOHHAS CBA3b, HOH, KaTHOH,
aHUOH, CTETIEHb OKUCIICHUS

3.2 KJIACCU(PUITUPOBATH XUMUUECKHUE DJIEMEHTHI

3.3 ONMCHIBAaTh M XapakTepu3oBaTh TabnuuHyto Gopmy [lepuonndeckoil cucTeMbl XUMUYECKHX 3JIEMEHTOB: pa3inyaTh MOHATHUS
"rmaBHas noarpymnmna (A-rpymnmna)" u "mobounas noarpynna (b-rpymnmna)”, "maneie" u "6onbiune" nepuoisl

3.4 packpsiBaTh cMblca Ilepuoanueckoro 3akona J[.M. MenneneeBa: 1eMOHCTpUPOBATH TOHUMAHHUE NEPUOANYECKON 3aBUCHUMOCTH

CBOWCTB XMMHUUYECKHX AJIEMEHTOB OT UX MOJI0KeHus B [leproanueckoit cucreme




35 COOTHOCHUTBH 0003HAYEHMs, KOTOphIe uMetoTcs B Tadsmie "[lepuoanyueckas cucreMa xuMuueckux dyeMentoB J[.M. Menneneesa"
C YHCJIOBBIMHU XapaKTEPUCTUKAMK CTPOCHHSI ATOMOB XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij sapa, 00IIee YUCIIO JIEKTPOHOB U
pacnpeziesieHre UX Mo 3JIEKTPOHHBIM CIO0SM)
3.6 OTIpE/ICIISATh CTETNIEeHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSIX
3.7 OTIpEeEIATh BUJ XUMUYECKOU CBSA3H (KOBAJCHTHAS U MOHHAS) B HEOPIaHUYECKUX COCAMHEHUAX
Tabmuma 23.1
[TpoBepsieMble 5I€MEHTHI coiep kanus (8 Kiacc)
Kon [TpoBepsieMblii 3IEMEHT COJIep>KaHus
1 [lepBoHayanbHbIE XUMUYECKUE TIOHSATHUS
1.1 [Ipenmer xumun. Ponp XumuM B KH3HU 4elloBeKa. XMMHSA B cHcTeMe HayK. Tema u BemecTBa. DuznyecKkue CBOICTBA BEIIECTB.
ArperatHoe COCTOSIHUE BEIIIECTB
1.2 [TonsiTue 0 MeTo/Iax Mo3HAHUs B XUMUU. YucThie BemecTBa U cmecu. CriocoObl pa3esieHus cMeceit
1.3 ATOMBI U MOJIEKYJIBI. XUMHUYECKHUE HIeMEHThl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB. [IpocThie M clokHbIE BemiecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHE
1.4 Xumunyeckass gopmyina. BameHTHOCTh aTOMOB XHMMHYECKHX JJIEMEHTOB. 3aKOH IOCTOSHCTBA cocTaBa BemlecTB. OTHOCHTENbHas
aToMmHas macca. OTHOCHUTEeNbHAsI MOJIEKYJIsIpHAst Macca. MaccoBasi 107151 XMMHUYECKOTO AJIEMEHTa B COEIMHEHUH
1.5 KonunuectBo BemectBa. Mosib. MonsipHast Mmacca. B3auMocCBsI3b KOJIMYECTBA, MACChl M YKCIIAa CTPYKTYPHBIX €IMHUIL BellecTBa. PacueTst
1o ¢popMysamM XUMHYECKUX COSTUHEHUN
1.6 dusznueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKas pEakius M €€ MPU3HAKU. 3aKOH COXPAHEHUS MacChl BEIIECTB. XHWMHUYECKHE
ypaBHeHus. Knaccudukarus XUMUYeCKUX peakiuil (COeIMHEHNs, pa3lIoKeHUs, 3aMeIIeHHsI, 0OMEHa)
1.7 XUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOW MOCYIOU, C MpaBWIaMU pabOThl B JIAOOPATOPUU U TIpUEMaMU OOpaIIeHUs C

abopaTOpHBIM O00OPYIOBAaHUEM, M3YYCHHE M OMHCaHWE (U3MUYECKHX CBOWCTB 0Opa3IlOB HEOPTAaHMUYECKHX BEIIECTB, HAOIIOIACHUE




¢busnueckux (TUIaBIeHUE BOCKA, TasHUE JIb/Ia, paCTHPAHUE caxapa B CTYIKE, KUIIEHHE U KOHACHCALUs BOJbI) U XUMUYECKUX (TOpeHue
CBEUM, NMPOKATMBAHHE MEIHON IMPOBOJIOKH, B3aMMOJACHUCTBHE MeJNa C KUCIOTOM) sBICHH, HaONIOJEHHE W ONUCAHHE IMPHU3HAKOB
MPOTEKAHUS XUMHUYECKHX peakIHil (pa3ioxeHHe caxapa, B3aUMOJACHCTBHE CEPHOW KHUCIOTHI C XJOPUAOM Oapusi, pas3iioKeHHe
ruapokcuaa menu (I) mpu HarpeBaHwm, B3auMoJeHCTBHE kene3a ¢ pactBopoM comm menu (II), mzydeHue crocoOOB pasiencHus
cMmeceil (C MOMOIIBI0 MarHuTa, (pUIbTpOBaHUE, BBIMAPUBAHUE, NUCTUWILUIALUSA, XpoMmarorpadus), IpOBEACHUE OUYMCTKH MOBApEHHON
coJH, HaOIOIEHUE U ONMHCAHUE PE3yIbTATOB MPOBEACHUS OIBITA, WIUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MAcChl, CO3J[aHUe MOJETCH
MOJICKYJI (IIapOCTEPIKHEBBIX )

2 Baknenmme npencTaBuTeNId HEOPraHMUECKUX BEILIECTB

2.1 Bo3zayx - cmech razoB. CocraB Bo3ayxa. Kucnopoa - anemeHT u npocroe BeuiectBo. Haxoxaenue kuciopoja B npupoze, puznyeckue
U XUMHUYecKue cBoiictBa (peakiuu ropenus). Oxcuasl. [Ipumenenue kuciaopoga. CrocoObl morydeHust KHCIOpOAa B J1a0OpaTopuu
npomblIeHHOCTH. KpyroBopot kucnoposa B npupose. O30H - ajyioTponHast Mo (UKaLUsa KUCI0poaa

2.2 TernoBoit 3hekT XMMUYIECKOH peakiui, TEPMOXUMHUYECKUE YPABHEHUS, 9K30- U HHIOTEPMHUYECKHE PEaKIHH. TOIUIMBO: Yroyib U
MeTaH. 3arpsi3HeHNe BO3yXa, yCUIIEHUE TapHUKOBOro 3 deKTa, pa3pylIeHHe 030HOBOIO CIIOS

2.3 Bonopon - snement u npocroe BeuiectBo. Haxoxaenue Bogopoaa B mpupoze, pusnueckue 1 XMMHUUECKUE CBOWCTBA, IPUMEHEHUE,
crocoObl oy4eHus. Kucinorer u conu

2.4 MounsipHblii 00B€M ra3oB. PacueTsl 10 XUMUYECKUM YpaBHEHUSIM

2.5 ®usnueckue cBoicTBa BoAbl. Boma kak pactBoputenb. PacTBopsl. HachlmieHHbIE M HEHACHIIEHHBIE pacTBOPBL. PacTBOpHMOCTH
BELIECTB B Boje. MaccoBasl 101 BEIIECTBA B pacTBOpe. XMMHUYECKHE cBOWCTBA BoAbl. OCHOBaHUA. Ponb pacTBOpOB B MPHUPOJE U B
XKU3HU yenoBeka. KpyroBopoT BoJibl B pupoe. 3arpsi3HeHue NpupoJHbIX BoJ. OXpaHa U OUMCTKA IPUPOIHBIX BOJL

2.6 Knaccudukanuss neopranmdeckux coeauHeHuid. Oxcunbl. Knaccudukaruss OKCHIOB: cojieoOpasyromue (OCHOBHBIE, KHUCIOTHBIE,
amdoTepHbie) U HecoeoOpa3zyrone. Homenknarypa okcuoB. dusznueckue u XUMU4ecKrue CBOMCTBa OKCHIOB. [lomyueHne okcu1oB

2.7 OcHoBanust. Knaccudukanuss ocHOBaHMH: IIETOYM M HEpacTBOpUMBbIE OcHOBaHUs. HomeHknaTypa ocHoBaHuil. ®dusnueckue u
XUMHYECKHE CBOKCTBA OCHOBaHUM. [lonyyeHne ocHOBaHM

2.8 Kucnorer. Knaccudukamus kucinor. Homenknarypa kucinor. usndeckrne u XUMUYECKHE CBOMCTBA KUCIIOT. Psii akTHBHOCTH METaJIOB
H.H. bekerosa. [lonydyenue kuciaor

2.9 Conu. Homenkunarypa coneil. @uznueckue U XuMuieckue cBoicTBa cosel. [lonydyenue coneit




2.10

I'enernueckas cBA3b MCXKIY KilaCcCaMU HEOPTaHUYCCKUX COG,Z[I/IHCHI/Iﬁ
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XVMHYECKUI HKCIIEPUMEHT: Ka4eCTBEHHOE OIpE/IeNICHNE COAEPKaHMs KHCIOpo/ia B BO3/yXe, MOJydeHue, coOupaHue, pacrio3HaBaHue
U M3y4YCHHE CBOMCTB KHUCIOPOAA, HAOMIONEHNE B3aMMOACHCTBHS BEUIECTB C KHCIOPOJOM M YCIOBHUS BO3HMKHOBEHUS M MPEKPAICHHS
ropenus (mokapa), O3HaKOMJICHHE C OOpa3laMu OKCHIOB M ONHMCAaHHE WX CBOWCTB, IOJy4eHHE, COOMpaHWe, paclno3HaBaHWE U
U3Y4EHHE CBOICTB BoJOpoAa (ropeHue), B3aumozeiicTBue Bogopona ¢ okcuaom wMeau (II) (Bo3MoxXHO HCHOIB30BaHUE
BU/ICOMATEPHAIOB), HAONIOJeHNE O0Pa3lOB BEIIECTB KOJMYECTBOM | MOIb, MCCIIEIOBaHUE OCOOEHHOCTEH PAacTBOPEHHUS BEIIECTB C
pa3sIUYHON PAacTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C ONPEACICHHOM MacCOBOWM [JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICHCTBHE BOJBI C METAIUIAMH (HATPHEM U KalblieM) (BO3MOXKHO HCIIOIb30BaHHE BUAECOMATEPHAJIOB), ONIPEICICHHE PACTBOPOB
KHCJIOT U LIEJI0Yel ¢ MOMOIIbIO HHUKATOPOB, UCCIEOBaHIE 00Pa31I0B HEOPIraHNYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOICHNE
M3MEHEHUS OKPACKH MHAWKATOPOB B pacTBOpaxX KUCIOT U LIEJ0YeH, n3yueHne B3anmoeiictsus okcuna meau (1) ¢ pactBopom cepHoit
KHCJIOTBI, KHUCJIOT C MCTaJlllaMu, peaKuHﬁ HeflTpaJ’IHl%aHHH, IMOJIY4YCHHUE HCPACTBOPUMBIX OCHOBaHI/If/'I, BBITCCHCHUEC OJHOI'0 McETalllla
APYTHM M3 pacTBOpa COJIH, PEIICHHE KCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe "BajkHelIe Ki1acchl HeOPraHMYEeCKUX COSAMHEHNI"

HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH 1 Hepnonnqecmﬂ CHUCTEMA XMMHYCCKHUX 3JICMCHTOB HI/I Menpaeneena. CTpOGHI/Ie aTOMOB. XMMHUUYECKas CBS3b.
OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pcakuuun

3.1

IlepBble MONBITKHM KJIacCU(UKALMU XUMHUYECKUX »HJIeMeHTOB. lloHsATHE O Tpynmax CXOAHBIX JJIEMEHTOB (ILEJNOYHBIE U
IETI0YHO3EMENIbHBIC METAJUIbI, TaJIOTeHBI, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPBIE 00pa3yroT aM(OTEPHBIE OKCUIBI M THIIPOKCHIBI

3.2

[lepuonnueckuii  3akoH. Ilepuonnueckas cucrema xumudeckux odnemeHtoB JI.M. MenngeneeBa. KoporkonepuoaHas u
mHHOTIepuoaHas (opmel [lepuonndeckoii cuctemsl xumuueckux snemeHToB JI.M. MenneneeBa. [lepuoasl u rpymnmbl. Ouznueckuit
CMBICJI TOPSIAKOBOTO HOMEPA, HOMEPOB NEPUOAA U TPYIIIIBI AJIEMEHTA

3.3

Crpoenune atoMoB. CocTaB aTOMHBIX siiep. M30Tonbl. DnekTponsl. CTpoeHHE 3JEeKTPOHHBIX 000JI04€K aTOMOB MEPBbIX 20 XUMHUYECKHX
anemeHToB [lepnogmueckoii cucremsl JI.MI. MenneneeBa. XapakTepUCTHKAa XUMHYECKOIO DJEMEHTA IO €ro IOJIOKEHHIO B
[Iepnonnueckoii cucreme /I.11. Menneneesa

3.4

3aKOHOMEPHOCTH M3MEHEHUsI pajinyca aTOMOB XMMHYECKHUX 3JIEMEHTOB, METAJUIMUECKUX M HEMETAINIMYECKUX CBOMCTB IO IpynnaMm u
nepuogam. 3Hadenue Ilepuoanueckoro 3akoHa u lleprnoanueckoil cMCTEMbl XUMUYECKUX JIEMEHTOB AJIs1 Pa3BUTHUS HAYKH U NIPAKTUKH.
J.. Mennenees - ydeHbIN U TpaXIaHUH

3.5

Xumunyeckas cBs3b. KoBaneHTHas (moJisipHasi U HEMOJISIpHAsi) CBA3b. DJIEKTPOOTPHULIATEIbHOCTh XMMUYECKUX 37IeMeHTOB. MloHHas cBA3b

3.6

Crenenb oxucieHus. OKUCIHTEILHO-BOCCTAHOBHTEILHBIE pe€aKkuuu. Hpoueccm OKHCJIEHHS ¥ BoccTaHOBJIeHUS. OKHCIUTEIH H




BOCCTAaHOBUTCIIN

3.7 XUMUYeCKUH OKCIICPUMCHT. H3YUYCHHUC 06p33HOB B€IICCTB MCTAJIJIOB MW HEMECTAJIIIOB, BSaHMOHeﬁCTBHC TuaApoKCruaa IIMHKa C

pacTBOpamMH KHCIIOT W IIEJI0Yed, MPOBEACHUE ONBITOB, HWILIIOCTPUPYIOIIMX MPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEaKIUn
(ropenue, peakliuy pa3ioKeHHsI, COeTUHEHUS )

Tabauua 23.2

[TpoBepsieMble TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS OCHOBHOM
o0OpazoBaTelbHON MporpamMmsl (9 Kiacc)

Kon [TpoBepsieMbie TTpeIMETHBIC PE3yIbTAThl OCBOCHUS OCHOBHOHM 00pa30BaTeIbHONM MPOrPaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHUs
MIPOBEPSEMOTO
pe3yJibTaTta

1 [To Teme: "BemecTBo 1 xumuieckasi peakuus”

11 pacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHUX IIOHSATHUH: PACTBOP, DSJIEKTPOJMUTHI, HEAIEKTPOIUTHI, IJIEKTPOJIUTHUECKAS
JUCCOIIMAIUS, PEaKIM MOHHOTO OOMEHa, KaTaau3aTop, XMMHUYECKOe paBHOBecHe, OOpaTUMble M HEOOpaTHMBIE PEaKIIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIUH, OKHUCIUTENIb, BOCCTAHOBUTEIb, OKUCJIEHHWE W BOCCTAaHOBJIEHHE, AJUIOTPONUA,
ampOTepHOCTh, XUMHUYECKasl CBsA3b (KOBAJICHTHAs, MOHHAs, METAJUIMUECKas), KpUCTAIIIUYECKas peleTKa, CIUIaBbl, CKOPOCTh
XMMHYECKON peaKiuu

1.2 WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHYECKHUX MOHSATHA W MPHUMEHATH 3T MOHATHS IMPU ONHCAHWU BEIIECTB U UX
[IpEeBpaLICHUI

1.3 COCTaBJIATh YPABHEHMS DJIEKTPOJUTHUUYECKON IUCCOLMALMU KHUCIIOT, LIEIOYEH U COJIEHM, IOJHBIE U COKPAILECHHBIE YpaBHEHUS
peakIuii HOHHOTO OOMeHa

14 PacKpbIBaTh CYITHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN IMOCPEACTBOM COCTABJICHHUS DJIEKTPOHHOTO OajaHCa dTHUX
peakuui

15 MPOBOJIUTH PACUYEThl IO YPABHEHUIO XUMUYECKON peakinu

2 ITo Temam: "HemeTanmnsl n ux coenuHeHNS" 1 "MeTamisl 1 UX coeJuHeHNs "




2.1

XapaKTepu30BaTh (ONUCHIBATh) OOIIME M CHEU(PUUECKUE XUMHUECKUE CBOMCTBA MPOCTBIX M CIOXKHBIX BEIECTB, OJITBEpHkAas
ONMCaHUe IPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOLIUX XUMHUUYECKUX PEaKLIUN

2.2

COCTaBJISITh YPAaBHCHUA peaKLIHfI, MOATBCPKAAOIUX CYHICCTBOBAHUC TCHETHYCCKOM CBS3HU MCKAY BCHICCTBAMHU PA3TIUYHBIX
KJIaCCOB

2.3

IIPpOrHO3UpPOBATh CBOMCTBA BENIECCTB B 3aBHUCHUMOCTH OT HX CTPOCHUS, BOSMOXHOCTH IIPOTCKAHNUA XUMHUYCCKHUX npeBpameHHﬁ B
PA3JINYHBIX YCIIOBUAX

2.4

CIICZIOBATh MPaBHUJIAM TOJIb30BAHUS XUMHUECKOW TOCYJION | JIa0OpPaTOpHBIM 00OPYAOBAHHEM, a TAKXKE MPaBHIIaM OOpaIeHHsI C
BEIICCTBAMH B COOTBETCTBHHM C HWHCTPYKIMSMHU IO BBIMOJHCHHUIO JIA0OPATOPHBIX XUMHYECKHX OIBITOB IO TOMYYCHHUIO U
coOupaHuio ra3000pa3HbIX BEIIECTB (aMMHaKa M YTJIEKUCIIOTO ra3a)

2.5

IIPOBOJUTH PEAKLIMH, TOATBEPIKAAIOIINE KAYECTBEHHBIA COCTAB Pa3JIMYHBIX BELIECTB: PACIIO3HABATH OIBITHBIM IIYTEM XJIOPHI-,
Opomu-, moau -, kKapoonar-, pocdar-, cunmkar-, cyabhaT-, THIAPOKCHI-UOHBI, KATHOHBI aMMOHUSI, NOHBI H3YY€HHBIX METAIIJIOB,
MIPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPIAHUYECKUX BELIECTB

[To Teme: "Xumus u okpyxatomas cpeaa"

3.1

PaCKpbIBAaTb CMBICI OCHOBHBIX XUMHUUYCCKUX TTOHATHH: HI[K BCUICCTBA, KOPPO3UA MCTAJLIIOB

3.2

IMPUMCHATH OCHOBHBIC OIICpAIlUU MBICIUTEIbHON ACATCIIBHOCTHU - aHAJIN3 U CUHTC3, CPAaBHCHUC, O606H.[€HI/IC, CUCTEMATH3AaIlHIO,
BBISBJICHUC TPUYNHHO-CIICACTBCHHBIX CBs3EH - JJI1 U3YyUCHUSA CBOICTB BC€IIECCTB U XUMHNYCCKHUX peaKHHﬁ; CCTCCTBCHHO-HAYYHBIC
MCETOAbI ITIO3HAHUSA - Ha6J'IIOI[eHI/Ie, HU3MCPCHUC, MOACIINPOBAHUC, SKCIICPUMECHT (peaﬂbHHﬁ u MBICHCHHLIﬁ)

Tabmauma 23.3

[TpoBepsiembie 371eMEHTHI coaepskanus (9 Kiacc)

Kon

[TpoBepsiemMblil 2IeMEHT COAEpKaHUS

BemecTBo 1 XuMHu4ecKas peaKnus. HOBTOpCHI/IC

1.1

Hepno;mqecxm”{ 3aKOH. Hepno;lnqecxaﬂ CUCTEMA XUMHUYCCKHUX OJICMCHTOB ﬂI/I MCH,Z[CJ'ICCBEL CTpOCHI/IC aTOMOB. 3aKOHOMCpHOCTI/I B
N3MCHEHHU CBOMCTB XHMHYECKHX DJICMEHTOB NEPBBIX TPEX IMEPHUOAOB, KaJIWA, KaJIbOUA H HX COG)II/IHCHI/Iﬁ B COOTBECTCTBHH C




IIOJIOKCHHUEM J3JIEMCHTOB B Hepnonnqecxoﬁ CUCTEME U CTPOCHUEM UX aTOMOB

1.2

CrpoeHne BemiecTBa: BHJbI XUMHUYECKOH CBSA3H. THUIBI KPUCTAIUIMYECKHUX PELIETOK, 3aBUCHMOCTb CBOMCTB BEIIECTBA OT THIIA
KPUCTAUIMYECKOM pemeTKH M BUAAa XHUMHYECKOW cBs3u. Kiaccupukamuss W HOMEHKJIATypa HEOPTaHWYECKHX BEIECTB
(MexnyHapogHass M TpUBUAIbHAs). XUMHUYECKHE CBOMCTBAa BEIECTB, OTHOCSIIMXCA K PA3JIMYHBIM KJaccaM HEOpraHMYecKuX
COCIMHEHUH, TEHETUYECKAs CBSI3b HEOPTAHUYECKUX BEIIECTB

1.3

Knaccuukanuss XMMUYECKUX PEaKUWi MO pa3lWYHbIM NpU3HAKaM (0 YHCIY M COCTaBY Y4YacTBYIOIIMX B PEAKIMM BEILIECTB, IO
TEII0BOMY 3((eKTy, M0 M3MEHEHHIO CTENEHEW OKUCIIEHUS XMMUYECKHUX 3JIEMEHTOB, 110 OOPAaTUMOCTH, 110 yYacTUIO KaTalau3aTropa).
DK30- U 3HJIOTEPMUYECKUE pEAKLIUU, TEPMOXUMHUYECKUE YpaBHEHMs. [I0HATHE O CKOPOCTH XUMHYECKON peaKkIuu

14

ITonstue 00 06p8.TI/IMLIX n HeO6paTI/IMBIX XUMHUYCCKHUX PCaKIUAX. IToHsiTHE O TOMOI€HHBIX U T'CTCPOIrCHHBLIX pPCaKIUAX. ITonsiTue o
XUMHNYCCKOM pPaBHOBCCHUH. CDaKTOpI)I, BJIMAIOIIMEC Ha CKOPOCTH XHUMHYICCKOM PCaKIMHU U IMOJIOKCHUEC XUMHUYCCKOI'O0 paBHOBECU A

1.5

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pc€akuuu, BJICKTpOHHI)IfI 0ajaHC OKHUCIUTEIBHO-BOCCTAHOBHUTEIHHOMN pCaKknuu. CocraBieHue
ypaBHeHI/Iﬁ OKHUCIHUTCIIPHO-BOCCTAHOBHUTCIIbHBIX peaKI_II/Iﬁ C UCITIOJIb30BAHUEM MCTO/JIa 3JICKTPOHHOI'O OanaHca

1.6

Teopust 51eKTPONUTHYECKON AUCCOLUALMU. DIEKTPOIUTHI U HEANEKTPOIUThl. KaTnoHbl, aHHOHBI. MeXaHu3M JUCCOLMALIMH BELECTB C
Pa3NMYHBIMU BHJIaMU XUMHUYECKOW cBs3u. CteneHb auccounanuu. CuiabHbIE W cialOble AJIEKTPOIHUTHI. Peaknnu MoHHOTO OOMeEHa.
VYcioBusl NMpOTEKaHWsl peakiuii MOHHOrO OOMEHa, IOJIHble M COKpAallleHHble HOHHbIE ypaBHEHHs peakuuidl. CBoilcTBa KHCIOT,
OCHOBaHUH U COJIEl B CBETE MpPEICTaBICHUM 00 3JIEKTPOIUTHYECKON nuccounannu. KauecTBeHHbIe peakiuu Ha HOHBL. [loHsATHE O
TUAPOJIN3E COJIEU

1.7

XUMUYECKUN 3KCIEPUMEHT: O3HAKOMIIEHHE C MOJEISAMH KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB - METAJUIOB U
HeMeTaJlJIoB (rpaduTa U amMasa), CJIIOKHBIX BEIIECTB (XJIOpUJa HATPUs); UCCIIEI0BAaHUE 3aBUCHMOCTH CKOPOCTH XMUMUYECKON peaklun
OT BO3JEHCTBHSI PA3JIMYHBIX (PAKTOPOB; HCCIEIOBAHUE 3JIEKTPONPOBOAHOCTH PACTBOPOB BEIECTB, MpOIEcca JTUCCOLUAIMU KUCIIOT,
miesiouel U cojiell (BO3MOKHO HCIIOJIb30BAHKE BHAEOMATEPUANIOB); MPOBEACHUE OIBITOB, WUIFOCTPUPYIOUINX NMPU3HAKU MPOTEKAHUS
peaknuii MOHHOTO oOMeHa (oOpa3oBaHME OCajJKa, BBIJENEHHE ra3a, 0Opa3oBaHHME BOJbI); OMNBITOB, WJUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX pEakluil (TOpeHue, peakluH paslioKEHUs, COEJUHEHMs); pacro3HaBaHUE HEOPraHUYECKHUX
BELIECTB C MOMOLIBIO0 KAUECTBEHHBIX PEAKLIUN HA MOHBI; PEIICHNE IKCIIEPUMEHTAIBHBIX 3a/1a4

HemeTannel 1 UX COeAUHEHUS

2.1

OOmiast xapakTepucTHka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHble cTeNeHH okHucieHus. CtpoeHue U (uznyeckue
CBOMCTBA MPOCTHIX BEIIECTB - TaJIOT€HOB. XMMUYECKHE CBOMCTBA Ha MpUMepe Xjopa (B3auMOJEHCTBIE ¢ MeTallJlaMU, HEMETalllaMH,




H_ICJ'IO‘laMI/I). XJ'IOpOBOI[OpOI[. Consanas KHCJI0Ta, XUMHYCCKHUEC CBOﬁCTBa, IIOJIYUYCHHUEC, IPUMCEHCHUC. I[eﬁCTBHe XJIOpa U XJIOpOBOAOpOIaa
Ha OpraHu3M 4CJIOBCKaA. Baxwueiimine XJIOPpUJbI 1 KX HAXOXICHUC B IIPUPOAC

2.2

OOmiast xapakrepuctuka 37eMeHToB VIA-rpymnmbel. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTepHbIE CTENeHH OKucieHus. CTpoeHue u
¢u3nyeckue CBOMCTBA HPOCTHIX BEILECTB - KUCIOpPOJA U Cepbl. AJUIOTPONHBIE MOJU(PHUKALMHU KUCIOPOJAa U cepbl. XUMHUYECKHE
cBoiicTBa cepbl. CepoBOIOpO, CTpOCHHE, (PU3MUYECKHE M XUMHUYECKHE CBOWCTBA. OKCHABI CEpbl KaK IMPEICTABUTEIH KUCIOTHBIX
okcuaoB. CepHas KuCOTa, (U3NYECKHE U XUMHUYECKHE CBOIcTBa (0OlIME Kak IpeACTaBUTENs Kilacca KUCIOT U cleunuduyeckue).
XUMHUYECKUE PEaKLUH, JIeXKAI[e B OCHOBE MPOMBIIUICHHOTO CIoco0a moiydeHus: cepHoi kucioTel. [Ipumenenune. Conu cepHOi
KHUCJIOTBI, KauyecTBEHHas peakuus Ha cynb(ar-uoH. HaxoxaeHue cepbl M €€ COCAMHEHUH B NpUpojae. XUMHUYECKOE 3arpsi3HEHHE
OKpY>KaroIlel Cpelibl COEAMHEHNUAMHU Cepbl (KUCIOTHBIE T0K/I1, 3arPA3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €ro MPEeI0TBPALLECHUS

2.3

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OcoOCHHOCTH CTPOCHHS AaTOMOB, XapaKTEPHBIC CTETIICHH OKHUCJICHHUSA. A30T,
pacrpocTpaHeHue B MpHpoje, (U3MyYecKre W XUMHUYECKHue cBoiicTBa. KpyroBopor asora B mpupoge. AMMHAK, ero (U3UYecKue |
XUMHYECKHE CBOWCTBA, ToOJydeHHWe W npuMmeHeHue. Conmm aMMOHUS, MX (PHU3MYECKHE M XUMHUYCCKUE CBOWCTBA, MPUMCHCHHE.
KavecTBeHHasi peakiysi Ha MOHBI aMMOHHS. A30THas KHUCJIOTa, €€ MOIy4YeHue, (pU3ruecKue U XMMHUYECKUE CBOMCTBa (0OIIHMe Kak
MPEJICTABUTENS Kjacca KUCIOT U crnenuduueckue). Mcmonb3oBaHWE HUTPATOB M COJNCH aMMOHHUS B KAauyeCTBE MHUHEPATbHBIX
ynoOpeHnit. XMMHUYECKOE 3arpsi3HEHHE OKPYKAOIIEH Cpelbl COCTMHEHUSMHU a30Ta (KUCIOTHBIC OKIH, 3arpsI3HEHHE BO3lyXa, TIOYBBI
1 BOJIOEMOB)

2.4

docdop, anorponHsie Mogudpukamu pochopa, pusnueckne u xummuyeckue cpoiictra. Oxcuna pochopa (V) u pocdopnas kucnora,
¢u3nyuecKkre 1 XUMHUYECKHE CBOMCTBA, noinydeHue. Mcnonp3oBanue ¢pocdaTroB B KaueCTBE MUHEPAJIbHBIX y100peHUi

2.5

Obmas xapakrtepuctuka 3neMeHToB [VA-rpynmnel. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHMsS. YTJIepon,
AJUTOTPOMHbIE MOIU(UKAILIUY, PACIIPOCTPAHEHHE B IPUPOIE, PU3NUECKUEe U XMMHUYECKHe cBoMcTBa. AncopOius. KpyroBopotT yriaepona
B npupoze. OKcuabl yriepona, ux Gu3ndeckue 1 XMMUUECKUE CBOMCTBA, ICWCTBUE HA KUBbIE OPTaHU3Mbl, IOJyYEHHE U IPUMEHEHUE.
DKosornyeckue MpooOsieMbl, CBsA3aHHbIE ¢ OKcuaoMm yriepozaa (IV); rumortesa rino0albHOTO MOTEIUIEHUs KIUMAaTta; MapHUKOBBIN
a¢dekT. YronpHas KUCIOTa U €€ COJIU, UX (PU3UYECKHEe U XMMUYECKHE CBOICTBA, OJIy4eHHE U NpuMeHeHne. KauecTBeHHas peakius
Ha kapOoHaT-noHbI. Vcnonb3oBaHne KapOOHATOB B ObITY, MEAMIIMHE, TIPOMBIIUIEHHOCTH U CETbCKOM X03SHCTBE

2.6

IlepBoHauyanbHBIe MOHATUS 00 OPraHMYECKMX BEIIECTBaX KaK O COEIMHEHMAX Yriepoja (MeTaH, 3TaH, 3TWUJIEH, alleTHJIEH, 3TaHOI,
TJIMLEPHH, YKCycHas Kuciora). X coctaB u xumuueckoe crpoeHue. [IoHsTue o OMOIornuecky BaXKHBIX BEIIECTBAX: KUPaAxX, Oenkax,
YII€BOJAX - U UX POJIM B )KU3HU YelIoBeKa. MarepuanbHOE €IMHCTBO OPTAHUYECKUX U HEOPTaHUYECKUX COCAVUHEHUN

2.7

Kpemuuii, ero ¢usmueckne W XUMHUYECKHE CBOWCTBA, TMoiydeHHWe W mnpuMeHeHne. CoeauHEHUs KpeMHUs B mpupoje. OOmue
npeActaBieHuss 00 oxcuae kpemuus (IV) u kpemHueBoit kwuciore. CuUIUKaThl, WX HCIOJB30BaHWE B OBITY, MEAHIIMHE,




IIPOMBIINIJICHHOCTH. Baxwueimne CTPOUTCIBHBIC MATCpHUAJIbl: KEpaMHKa, CTCKJIO, HLEMCHT, 6CTOH, JKeJIe300€TOH. Hp06HeMBI
0€30I1aCHOT0 UCIIOJIb30BaHUS CTPOUTCIIBHBIX MATCPHUAJIOB B IMOBCEAHEBHOM XKU3HU

2.8

XUMHUYECKUHN IKCIIEPUMEHT: U3Y4Y€HHE 00pa3l0B HEOPTraHUYECKUX BEILECTB, CBOWCTB COJIIHOM KUCIIOTHI; IIPOBEJICHUE KaUECTBEHHBIX
peakuuii Ha XJOPHUA-UOHBI U HAOIIOJACHHE MPU3HAKOB MX MPOTEKAHUS; OMbBITHIL, OTpaXkarouiue (GuU3nuecKue U XUMUYECKUE CBOICTBa
raJIOT€HOB U UX COEIMHEHUH (BO3MOXHO MCIOJIb30BaHUE BHUJIEOMATEPHAIIOB); O3HAKOMJIEHHE ¢ 00pa3liaMM XJIOPUIOB (IaJIOr€HUO0B);
O3HaKOMIIEHHE ¢ oOpa3laMu cepbl U €€ COSAMHEHHSIMH (BO3MOXHO KCIIOJIb30BaHHE BHAEOMATEpUANIOB); HaAOIIOJIEHUE Mpolecca
oOyrJIMBaHUs caxapa MoJ ACWCTBUEM KOHIICHTPHUPOBAHHOW CEPHOW KUCIOTHI; M3yYeHNE XUMHUECKUX CBOMCTB pa30aBIeHHON CepHOU
KHCIIOTBI, IPOBEJCHHE KAayeCTBEHHOM peakluuu Ha cyibpaT-MoH M HaOIIOJeHHEe NpHU3HAKa €€ MPOTEKaHHUS; O3HAKOMJICHHE C
(bu3nuecKuMU CBOWCTBaMU a30Ta, pochopa u MX COSAUHEHHH (BO3MOXKHO MCIIOIH30BAaHUE BHICOMATEPHAIIOB), O0Opa3iaMi a30THBIX U
dbocdopHbIX yToOpeHuit; moiaydeHue, coobupaHue, pacrio3HaBaHUe U U3yYeHHE CBOWCTB aMMHUAKa; MPOBE/IEHNE KaYECTBEHHBIX PeaKlIni
Ha MOH aMMOHMS U (ochaT-uoOH U U3ydEHHUE NPU3HAKOB UX MPOTEKaHMsI, B3aUMOJCICTBIE KOHLIEHTPUPOBAHHON a30THOM KUCJIOTHI €
MeZbIo (BO3MOXKHO UCIOIb30BaHUE BUCOMATEPHUAJIOB); U3yUYEeHHE MOJIENIeH KPUCTAUIMYECKUX PEIIeTOK anmasa, rpaduta, GpysuiepeHa;
03HAaKOMJIEHHE C IIPOLIECCOM aJCOPOLIMU PACTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHWCTBOM IPOTHUBOras3a; MOIY4YEHUE,
coOupaHue, paclo3HaBaHUE U W3YYEHHE CBOMCTB YIJIEKUCIIOTO ra3a; MpOBEIeHUE KaYeCTBEHHBIX peakluid Ha KapOOHAT- U CUIIMKAT-
WOHBl U M3y4YCHHE TNPU3HAKOB HUX MPOTEKAHMUS; O3HAKOMJIEHHE C NPOAYKIMEH CHUJIUMKATHOM NPOMBILIUIEHHOCTH; pELICHHUE
AKCIEPUMEHTANIbHBIX 33/a4 110 TeMe "BaxHelue HeMeTallbl U UX COSAMHEHUS "

MeTaibl 1 UX COSIUHEHUS

3.1

O6H1215[ XapaKTepI/ICTI/IKa XUMHNYCCKHUX DJICMCHTOB - MCTAJIJIOB HAa OCHOBAHHUU HUX ITOJIOXKCHUA B HepHOﬂquCKOﬁ CUCTCMEC XUMHNUYCCKUX
anemenToB JI.M. MenneneeBa u crpoenus atromoB. CTpoeHue MeTauioB. MeTamndeckasi CBsi3b M METATUYECKass KPUCTAILTYECKasT
penieTka. DIeKTPOXUMHUYECKUH Psii HAPSYKEHU METaJIOB

3.2

dusnyueckre U XMMHUYECKHUE CBOMCTBA MeTa/IoB. OO0IHe crocoObl MOMydeHusT MeTaI0B. [IoHSITHE 0 KOPPO3UMU METAIIOB, OCHOBHBIE
CHOCOOBI 3alIUTHI UX OT KOppo3uu. CruiaBsl (CTajdb, YyTyH, JIOPATIOMUHUAN, OpOH3a) U UX IPUMEHEHHE B OBITY U MTPOMBIIIJICHHOCTH

3.3

[Ileounble MeTaiibl: noJIokeHUE B Ilepuonnueckon cucreme xumudeckux siaemeHToB /.M. MeHneneeBa; CTpoeHHE UX aTOMOB;
HaxoXxaeHue B mpupoae. Puznyeckue U XMMHYECKHE CBOMCTBa (Ha mpumepe HaTpus M Kanus). OKCHAbI U THJIPOKCHUIBI HATpUs U
kanus. [[puMeHeHne MEeI0YHbIX METAJUIOB U UX COCIUHEHUN

3.4

[[lenoyHo3eMenpHbIE METAIBI MAarHUM M KalbUWW: MoJoxeHue B llepumoamyeckoid cucremMe XuMmMuueckux siemeHToB J[.H.
MenpeneeBa; CTpPOEHUE UX aTOMOB; HaXOXKJI€HUE B pupoae. Ou3nyeckue 1 XMuMHYECKHUE CBOMCTBA MAarHus M Kajblus. BaxxHenmme
COCTMHEHUS KaNbIHsl (OKCH, THAPOKCHI, COH). JKEeCTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEeHHs




3.5

AmoMunuii: onoxkenue B Ilepronndeckoi cucreme xumuueckux annemeHToB .M. MenzaeneeBa; cTpoeHHEe aToMa; HAXOXJICHUE B
npupoae. Pu3ndecKre U XUMHYECKHUE CBOMCTBA amoMUHUsA. AMGBOTEpHBIC CBOMCTBA OKCHIA M THAPOKCUIA aTFOMUHUS

3.6

Kene3o: nmosoxenue B llepmoamueckoid cucreme xumuueckux anemeHToB J[.M. MenzaeneeBa; CTpoeHUME aToma; HAXOXKICHHE B
npupojie. Puznyeckre U XUMUYECKHE CBOMCTBA Xkele3a. OKcuabl, THApOoKcHu bl U coiu xxenesa (1) u sxenesa (II), ux cocras, cBoiicTBa
Y TIOJTy4CHHUE

3.7

XUMUYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3llaMy METAJUIOB M CIUIABOB, MX (PM3WYECKHMHU CBOMCTBAMH; U3yUCHHUE PE3YIIHTATOB
KOPpPO3MH METAJUIOB (BO3MOYKHO HCIIOJIb30BAaHUE BUEOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBUSA OKCHJA KaJbLUs U HATPHUS C
BOJIOH (BO3MOKHO MCIIOJIb30BaHHE BHJIEOMATEPUANIOB); HMCCIECJOBAHUE CBOMCTB JKECTKOM BOJBI; IIPOLECCa TOPEHHS JKEle3a B
KHUCJIOpoAe (BO3MOXHO HCIOJIb30BAHME BUAECOMATEPHUATIOB); NPU3HAKOB MPOTEKaHMs KAauyeCTBEHHBIX PEaKLMH Ha HOHBbI (Marxus,
KaJbIMs, aIIOMUHUS, IuHKa, xkene3a (II) u xemesza (III), menu (II); HaGmroneHre W OMUCAHWE TPOLECCOB OKPAIIMBAHUS TUIAMEHH
MOHAaMU HATpus, KaJus U KaJblus (BO3MOXXHO UCIOJIb30BAHUE BUJEOMATEPHAIIOB); HCCIe0BaHNEe aM(OTEPHBIX CBOWCTB FMAPOKCHIA
QIIOMHHMS U THAPOKCHU/IAa IUHKA; PEIlIEHUE SKCIIEPUMEHTANIbHBIX 3a/1ad 110 TeMe "BakHeline MeTauibl ¥ UX COeUHEHUS"

Xumus u OKpYyKaromiasa cpeaa

4.1

HoBrie MaTCpHajibl U TCXHOJIOTHH. BCH_IGCTBa H MaTcpualibl B HOBCG,HHCBHOﬁ J)KU3HU 4elnoBeka. XUMHS U 310POBLEC. be3omacHoe
HCITIOJIB30BaHHEC BCIICCTB U XUMHUYCCKUX peaKuHﬁ B 6I)ITy. HepBas[ IIOMOIIb TP XUMHUYCCKUX OKOTI'aX U OTPABJICHUAX

4.2

OCHOBBI  3KOJOTMYECKOM TI'paMOTHOCTH. XHMHYecKoe 3arpssHeHue okpyxatwomed cpeasl [IJIK. Ponp xumum B pemieHun
9KOJIOTHYECKUX MpobsieM. [IpupoiHble UCTOUHUKHU YIIIEBOJOPOJIOB (Yroib, MPUPOAHBINA a3, He(Th), IPOAYKTH UX NMEpepadOTKU, X
POJIb B OBITY U IPOMBIIIIIEHHOCTH

4.3

XUMUYECKUH KCIIEPUMEHT: U3y4yeHUe 00pa3li0B MaTEPUaIOB (CTEKIIO, CIIaBbl METAJIIIOB, TOJIMMEPHBIE MaTEPUAIIbI)

155.7. Jlns mpoBelneHHs] OCHOBHOIO T'OCYJapCTBEHHOIO 3K3aMeHa Mo Xumuu (nanee - OI'D mo XMMMH) HCHONb3YyeTCs IepeuyeHb
(xomudukarop) mnpoBepsieMbIXx TpeOOBaHMII K pe3yJbTaTaM OCBOCHMSI OCHOBHON 00pa3oBaTelbHOM MPOrpaMMbl OCHOBHOTO OOILEro
00pa30BaHUs U HJIEMEHTOB COAEPIKaHUS.

Tabnuua 23.4

[TpoBepsiembie Ha OI'D o xumuK TpeOOBAHUS
K pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTEIbHOM MpOTrpamMmbl
OCHOBHOT'O 00111eT0 00pa3oBaHus




Kon
IIPOBEPSIEMOTO
TpeOOBaHUs

[TpoBepsiembie TpeOOBaHUS K TPEIMETHBIM pe3yabTaTaM 0a30BOTO YPOBHSI OCBOCHHSI OCHOBHOW 00pa30BaTeIbHOM MPOTPaMMBbI
OCHOBHOT0 00111eT0 00pazoBanus Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

O TIO3HABAEMOCTH SIBJICHUU TPHPOJBI, MOHMMaHHE OOBEKTHBHOM 3HAYMMOCTHM OCHOB XHMHMYECKOW HAayKHM Kak OOJacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, KOMIIOHEHTa OOIIel KyJabTypbl W IPAKTHYECKOW MAEATENbHOCTH YEJIOBEKa B YCIOBHAX
COBPEMEHHOT0 00IIeCcTBa; TOHUMAHUE MECTAa XUMHUH CPEIU IPYTUX €CTECTBEHHBIX HAYK

1.2

0 HAYYHbIX MCTOJAX IIO3HAHUS, B TOM YHCJIC ISKCICPUMCHTAJIIbBHBIX U TCOPCTUYUYCCKUX MCTOHAX HCCICAOBAHHA BCIICCTB U
HU3YUCHUSA XUMHUYCCKUX peaKuHﬁ; YMCHHC UCIIOJIB30BaATh MOJCIN JIA 00BSICHEHHS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax mpodeccHOHATBLHON AESITETLHOCTH, CBS3aHHBIX C XUMHEH W COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha
JOCTHKEHHUSIX XMMHUYECKONM HAayKd, 4YTO TIO3BOJMT OOYYalOIIMMCS paccMaTpuBaTh XUMHIO Kak cdepy cBoeil Oymyreit
poecCHOHATLHON NIEATEIBHOCTH M CJENIaTh OCO3HAHHBIM BBIOOP XMMHU KaK MPOQWIBHOTO TpEAMeTa IMPHU Tepexoje Ha
YPOBEHb CpeHEro 001Iero oopa3oBaHus

Bnanenue CHCTEeMOM XMMHUYECKUX 3HAHHUHI U YMCHHEC IPUMCHATb CUCTEMY XUMHUYCCKUX 3H8.HI/II71, KOTOpas BKIKOYACT:

2.1

BAKHEWIIINE XUMHUYECKHE TOHATHUS: XUMHYECKHH DJJIEMEHT, aTOM, MOJIEKYyJa, BEUIECTBO, MPOCTOE M CII0)KHOE BEIIECTBO,
OAHOpOJHad W HEOAHOpOAHAsA CMCECb, OTHOCUTCJIBHBIC aTOMHAaA W MOJICKYJIApHas MacCbl, KOJIMYECTBO BCUICCTBA, MOJIb,
MOJIIpHasl Macca, MOJISIPHBIN 00BEM, OKCHJI, KHCIIOTa, OCHOBAHUE, COJb (CPEIHss), XUMUUYECKasl PEaKIusl, PEaKkIui COSAMHECHHUS,
peaKIy Pa3IoKEeHUs, PEaKIINH 3aMEeIEHUs, pEaKIIi 0OMEHa, TeTTOBOM 3P (EKT peakinuu, K30~ U IHIOTEPMUUYECKHUE PEaKIIUH,
pacTBOp, MaccoBasi J0JS XMMHUYECKOIO 3J€MEHTa B COCAMHEHUH, MaccoBas JOJs U MPOLIEHTHAs KOHUEHTpAIUsl BELIECTBA B
pacTBope, AIpO aTroMa, DJIEKTPOHHBIM CIIOW aToMa, aTOMHasi OpOUTalb, paguyc aroMa, BaJCHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHUYECKas CBSA3b, ANEKTPOOTPHULATENBHOCTh, MOJISIPHAs M HEMOJIIpHAas KOBAJEHTHAsl CBSI3b, MOHHAS CBSI3b, METAJUIMYECKas
CBsA3b, KPHUCTAINIMYECKasd PCIICTKA (aTOMHaﬂ, HOHHAas1, MCTaJlLINYECKasd, MOJ'ICKy.]'IprHaﬂ), HWOH, KaTHUOH, aHWOH, JJICKTPOJIUT H
HEDJIEKTPOIIUT, INEKTPOIUTHYECKAsT TUCCOLUAIUS, PEAKIMU MOHHOTO OOMEHa, OKHCIMTEIhHO-BOCCTAHOBUTEIBHBIEC PEAKIUH,
OKHUCJIUTEIb M BOCCTAHOBUTENb, OKHCJIEHHE W BOCCTAaHOBJIEHHWE, D3JEKTPOJN3, XHUMHUECKOE paBHOBECHE, OOpaTHUMble U
HeoOpaTHMbIe peakluu, CKOPOCTh XUMUYECKOU peakinu, karanuzatop, [1JIK, koppo3us MeTannos, CIiaBbl

2.2

OCHOBOIIOJIAralfe 3aKOHbl XUMHUHU: 3aKOH COXPaHEHUsI Macchl, nepuoandeckuit 3akon J[.11. MenneneeBa, 3aKOH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOTaJIpo




2.3

TECOPHUH XUMHHU. aTOMHO-MOJICKYJIsIpHas TCOpUs, TCOPUA 3J'I€KTpOJ'II/ITI/ILIeCKOI71 Jucconnanumn

3 Brnanenune ocHoBaMM XMMHUYECKON I'PaMOTHOCTH, BKITFOYAOLIEH:

3.1 YMEHHUE MPaBWJIBHO HCIOJIb30BaTh M3YYEHHBIE BELECTBA M MaTepualbl (B TOM 4YKCIE MUHEpAJIbHbIE yJOOpEHUs, METaJUIbl U
CIIaBBI, MPOIYKTHI EPEePaOOTKU MPUPOAHBIX UCTOYHUKOB YIIIEBOJOPOJIOB (YIS, IPUPOJHOTO ra3a, HeTH) B OBITY, CEIBCKOM
XO3sIHCTBE, Ha IPOM3BOJACTBE M IIOHMMAaHME 3HAYCHMs JKUPOB, OENKOB, YIJIEBOJOB JJIi OpraHM3Ma YelIOBEKa; yMEHHE
MIPOTHO3UPOBATH BIMSIHHUE BEIIECTB U XMMUYECKHX IPOLIECCOB HA OPTraHU3M YeJIOBEKA U OKPYKAIOIIYIO IIPUPOIHYIO Cpely

3.2 YMEHHE UHTErpUPOBaTh XMMUYECKHE 3HAHUS CO 3HAHUSAMU JIPYTUX YUE€OHBIX NPEIMETOB

3.3 HaJIMYME ONbITa pabOThl C PA3IMYHBIMM MUCTOYHMKAMM MH(OpPMAIMK 110 XUMHUM (Hay4yHas M HAy4yHO-TIONYJISIpHAs JIMTEpaTypa,
CIIOBAapH, CIIPAaBOYHUKH, HHTEPHET-PECYPCHI)

3.4 yYMEHHE OOBEKTHUBHO OIEHMBATh MH(POPMAIIMIO O BEHIECTBAX, MX INPEBPAIICHUSX U MPAKTHYECKOM MPHUMEHEHWH M yMEHHE
UCIOJIb30BATh €€ IS PeLIeHUsl yueOHO-[103HABaTENbHbIX 3a7a4

4 Bnanenue ocHoBaMM NMOHATMHHOrO ammapaTa MU CUMBOJMYECKOIO S3bIKA XMMHUM JUIsL COCTaBJIECHUs (OpMYJT HEOPraHUYECKHX
BELIECTB, YPABHEHUN XUMHUECKUX PEaKlMii; ocHoBaMU xumuueckoil HoMeHkaTypsl (IUPAC u TpuBnanbHOi)

) YMeHne OOBSICHATH CBSI3b TMOJOXKEHHS dyieMeHTa B Ilepnonmveckoil cucTeMe ¢ YMCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS
aTOMOB XHUMHUYECKMX 3JEMEHTOB (COCTaB W 3apsija sjpa, oOllee YHUCIO 3JIEKTPOHOB), PACIpEAEICHHUEM OBIIEKTPOHOB I10
SHEPreTUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPHUOJIOB, KM U KaTbIUs

6 [IpencraBienue o NepuOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX AJIEMEHTOB (paJnyC aToMa, 3JIEKTPOOTPULIATEIbHOCTH),
MPOCTBIX M CIIOKHBIX BEIIECTB OT IOJIOKEHHUs 31eMeHTOB B Ilepumonmueckoil cucreme (B ManblX MEPHOAAX U TJIABHBIX
MOJIrPYIIax) ¥ AIEKTPOHHOTO CTPOCHUS aToMa

7 YMmenue knaccuuuupoBaTh:

7.1 XUMHUYECKHUE DIIEMEHTBI

7.2 HEOpraHMYECKUE BELIECTBA

7.3 XUMHUYECKHE PEAKIIUN

8 YMeHue ornpeaensTh:




8.1

BAJICHTHOCTD U CTCIICHDb OKHUCJICHHUA XUMUUYCCKHUX 2JIEMCHTOB, 3apAd HOHA

8.2 BUJI XUMUYECKOM CBSI3U M TUI KPUCTAJUTMUECKON CTPYKTYPBI B COSTUHEHUSX

8.3 XapakKTep Cpelbl B BOJIHBIX pACTBOPaX BEIIECTB (KUCIOT, OCHOBAHHM )

8.4 OKHCIIUTEIb U BOCCTAHOBUTEIIb

9 YMeHue XxapakTepu3oBaTh (GU3NUECKUE M XUMUYECKHE CBOMCTBA!

9.1 MPOCTHIX BeUIeCTB (KUCIOPOJ, 030H, BOIOPOI, Tpadur, anmMas, KpeMHHUH, a30T, dochop, cepa, XI0p, HATPUH, KaIUH, MarHHi,
KaJIBIIMH, aTFOMUHUH, JKEJIe30)

9.2 CJIO)KHBIX BEILECTB, B TOM YHUCIIe UX BOAHBIX PAcCTBOPOB (BOJa, aMMHAK, XJIOPOBOAOPOI, CEPOBOJOPO]I, OKCHUJIBI U TUIPOKCUIBI
metaiioB | - IIA rpynn, amomunud, meau (II), nunka, xenesa (II u II), okcunsr yraepona (I u 1V), kpemuus (IV), azorta u
docdopa (III u V), cepsr (IV u VI), ceprucras, cepnasi, a30Tuctas, a3otHas, pochopHas, yroibHas, KpeMHHEBAsi KUCIOTa U UX
COJIN)

9.3 MIPOTHO3UPOBATh M XapaKTEPH30BATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT MX COCTaBa W CTPOCHHS, MPHUMEHEHHE BEIIECTB B
3aBUCHMOCTH OT X CBOMCTB, BO3MOXHOCTh IPOTEKAHUS XUMUYECKUX MPEBPALICHUI B Pa3TUYHBIX YCIOBUSIX

10 YMeHue COCTaBIIATh MOJIEKYJIIPHBIE U HOHHBIE YPaBHEHUS PEaKLUi, B TOM YHCIIe:

10.1 peaxkuuii HFOHHOTro OOMeHa

10.2 OKHCITUTETHFHO-BOCCTAHOBUTEIBHBIX PEAKIIHI

10.3 WLTIOCTPUPYIOIINX XUMHYECKHE CBOMCTBA M3yYSHHBIX KIJIAcCOB (TPYII) HEOPTaHWUYECKUX BEIIECTB

10.4 MOJITBEPKTAOIINX TEHETHYECKYIO B3aUMOCBS3bh MEXK/Ty HUMHU

11 YMeHue BeIYUCIATh (IPOBOAUTD PACUETHI):

111 OTHOCHTEIIbHYIO MOJIEKYJISIPHYIO H MOJISIPHYEO MacChI BEIIECTB, MACCOBYIO JIOJIF0O XHMHYECKOTO 3JIEMEHTA B COCTMHEHUN

11.2 MAaCCOBYIO JIOJIO BEIIIECTBA B pacTBOPE,




11.3

KOJMYCCTBO BCUIECTBA U €I'0 MacCCy, 00BEM ra3soB

11.4 [0 YPaBHEHUSIM XUMUYECKHX PEaKINil U HAaXOJUTh KOJNYECTBO BEIIECTBA, 00BEM M MAacCy PEareHTOB WM MPOIYKTOB PEaKIuu
12 Bnanenue (3HaHne OCHOB):

121 OCHOBHBIMH METOJIaMH HAYYHOTO MO3HaHMs (HAOII0ACHNE, H3MEPEHHE, YKCIICPUMEHT, MOJICIIMPOBAHKE) IPU U3YYEHUH BEILECTB
1 XUMHUYECKUX SIBICHUN; yMeHHEe cHOpMYIUPOBATh MPoOIeMy U MPEUIOKHUTD ITYTH €€ PeLIeHUs

12.2 0e30macHOi pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMUUYECKOU MOCYI0M M JIa0OpaTOPHBIM 000PYI0BAaHHEM

12.3 MpaBHJIaMU 0€30IaCHOT0 OOpAIIeHUs C BEIIeCTBAMU, UCIOIb3YEMBbIMU B TIOBCETHEBHOM KM3HU, MPAaBUIAMH MOBEJICHUS B LIETISAX
cOepexeHHst 37I0POBbsl U OKPYKAIOIIEH MPUPOIHON Cpeibl; MOHUMaHKE Bpea (OacCHOCTH) BO3/ICHCTBHS HA JKUBBIC OPTaHU3MbI
OTIpeIeTICHHBIX BEIIECTB, CIOCOO0B YMEHBIIIEHUS U MPEAOTBPAILECHUS UX BPEAHOTO BO3CHCTBUS

13 Hanuumne npakTuyeckrux HaBBIKOB IJIAHUPOBAHUS M OCYIIECTBICHUS CIEAYIOIHNX XUMUYECKUX IKCIIEPUMEHTOB:

13.1 M3Y4YEeHHE U OmHcaHue (PU3MUYECKUX CBOMCTB BEILECTB; O3HAKOMIICHHE ¢ (U3MYECKUMHU M XUMHUYECKUMU SIBJICHHUSIMH; OIMBITHL,
WUTIOCTPUPYIOLIHE TPU3HAKU TPOTEKAHNUSA XUMUUECKUX pPEeaKLIUn

13.2 U3Yy4YEeHHE CIIOCOO0B pa3ziesieHus: cMecei

13.3 MIOJIyYE€HUE KUCIIOPOAA U U3YYEHHE €T0 CBOMCTB; MOJIyY€HUE BOJOPOJIA U U3YUYEHHUE €r0 CBOWCTB; MOJYyYEHHUE YIIIEKUCIIOTO rasa
Y U3y4EHHUE ero CBOWCTB; MOJIyYeHUE aMMHUaKa U U3y4yeHHe ero CBOMCTB

13.4 IIPUTOTOBJIEHUE PACTBOPOB C ONPEACICHHOW MacCOBOM J0JIEH PACTBOPEHHOI'O BEIIECTBA

135 MIPUMEHEHUE WHIUKATOPOB (JlakMyca, METWIopaHxka W (QeHoidranenHa) ais ONpeneseHus XapakKTepa Cpelbl B PacTBOpax
KHCJIOT U IIeJIouen

13.6 UCCJIEJOBAaHUE U OINHMCAHUE CBOWCTB HEOPraHMYECKMX BEIIECTB PA3JIMYHBIX KIJIACCOB; M3YyYEHHE B3aUMOJEHCTBUS KHUCIOT C
MeTaJlJlaMi, OKCH/IaMH METaJJIOB, PACTBOPHUMBIMU W HEPACTBOPHUMBIMU OCHOBAHMSIMH, COJISIMH; TOJYyYEHHE HEPacTBOPUMBIX
OCHOBAHHUH; BBITECHEHHE OJHOTO METaljla JPYTMM M3 pacTBOpa COJH; MCCIeNOBaHHME aM(OTEPHBIX CBOMCTB T'MIPOKCHIOB
ATIOMHUHHMS U IUHKA

13.7 pellleHre dKCIepUMEHTATBHBIX 337a4d 1Mo TeMaM: "OCHOBHBIE KJIacChl HEOPTaHMUYECKUX COoelMHEHHUH'"; "DIeKTpoinTudeckas

nucconuanus'; "BaxkaeHe HeMeTanabl U MX coeuHeHns"; "BaxkHene MeTaibsl M UX coeInHeHus "




13.8

XUMHAYECKHE SKCIIEPHUMEHTBI, WILTIOCTPUPYIOIINE MMPU3HAKN MPOTEKAHUS PEaKIMii HOHHOTO OOMEHA; KaueCTBCHHbBIC PEAKIIMU HA
MPUCYTCTBYIOIINE B BOJHBIX PacTBOpPaxX MOHBI: XJIOPHI-, OPOMUA-, HOAUI-, CYIbdaT-, pocdar-, kapOoHAT-, CUIHKAT-aHUOHBHI,
THAPOKCH/I-MOHBI, KATHOHBI aMMOHHUS, MarHus, KaJbIus, ATIOMUAHUSA, Kene3a (2+) u xenesa (3+), meau (2+), nUHKA

14 Ymenue:
141 IIPEJCTABIATh PE3yIbTAThl IKCIIEPUMEHTa B (hOpME BBIBOJIOB, JJOKA3aTENbCTB, TPAQUKOB U TaOIMIl U BBIABIATH SMIMPUUECKUE
3aKOHOMEPHOCTH
14.2 YCTaHaBJIMBATh CBSA3U MEXY pealbHO HaOII01aeMbIMU XUMUYECKUMH SIBICHUSIMM U NPOLIECCAMU, IPOUCXOAIMMU B MAKpO- U
MUKPOMHUPE, OOBSICHATH IPUUUHBI MHOI000pa3us BELIECTB
Tabmuua 23.5
[lepeueHb 351eMEHTOB cOfiEpKaHUs, IPOBEPSEMbIX HA OCHOBHOM
roCyJJapCTBEHHOM 3K3aMEHE 10 XUMUHU
Kon IIpoBepsiemMblii 2JIEMEHT COEpKaAHUS
1 [lepBoHayabHbIE XUMUYECKUE TTOHATHUS
1.1 UucTtsie BemecTBa u cMecu. CriocoOBI pa3ienieHus cMecei
1.2 ATOMBI M MOJIEKYJIbl. XUMUYECKHUE 37IEMEHThI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpoCThie U CI0KHBIE BELIECTBA.
1.3 Xumuueckas popmyia. BareHTHOCTh aTOMOB XUMHUYECKHUX 3JIeMEHTOB. CTENEeHb OKUCIICHUS
14 3aKkOH TOCTOSIHCTBA cocTaBa BemiecTB. OTHocUTenbHas aromMHas Mmacca. OTHOCHTENbHas MOJIEKYJsApHas Macca. MaccoBas [0Jis
XUMHUYECKOT'0 3JIEMEHTa B COEAMHEHUN
1.5 KonnuectBo BemectBa. Monb. MonspHas macca. Momsipablii 00beM ra3oB. B3auMocBs3b KOJIMUECTBA, MACCHI U YHCIIA CTPYKTYPHBIX
€IMHHUI] BEUIECTBA
1.6 du3nyeckue U XMMHUYECKHE SIBJIEHUS. XMMHUYECKas PEaKlUs U €€ NPU3HAKU. 3aKOH COXPAHEHMsS] MAacChl BELIECTB. XHMHUYECKHE

YpaBHEHUSA




[Tepuonuueckuii 3akoH u [leprnoanueckas cucteMa xumudeckux snemeHToB .M. Menneneea. CTpoeHrue aToMOB

2.1 [Tepuonuueckuii 3akoH. Ilepuonnueckas cucrema xumuueckux siemeHTOB .M. MenneneeBa. Ilepuoast u rpynmbsl. Ouszndeckuii
CMBICII TTOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIHI JIIEMEHTA

2.2 Crpoenne atomoB. CocTtaB aTOMHBIX siiep. M30Tonbl. DnekTponbl. CTpoeHHE JIEKTPOHHBIX 000I04EK aTOMOB NMEPBBIX 20 XMMHYECKHX
aneMeHToB llepuoanyeckoii cuctemsl .M. MenneneeBa

2.3 3aKOHOMEPHOCTH B HM3MEHEHUU CBONCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHOJIOB, Kaiuus, Kalblus (paauyca aTOMOB,
ANEKTPOOTPHUIATEILHOCTH, METANIMYECKHMX U HEMETAUNIMYECKUX CBOWCTB) M HX COEIUHEHHI B COOTBETCTBUU C TIOJOKEHUEM
snemMeHTOB B [lepronnyueckoi cucreMe U CTPOCHUEM MX aTOMOB

3 CrtpoeHue BemecTBa

3.1 Xumuueckasi cBs3b. KoBaneHTHasi (MOJsipHAs M HEMOJSpHAs) CBS3b. DIIEKTPOOTPUIIATEIILHOCTh XUMHUYECKUX 3JIeMEHTOB. MonHas
CBs3b. MeTaimnieckast CBs3b

3.2 Tunsl KpUCTATUYECKUX PELIETOK (aTOMHAasi, MOHHAs, METaNInYecKas), 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAILTUHYECKON
PEIIETKU 1 BUJIa XUMUYECKOU CBS3U

4 Baxneiimue npeacTaBuTeM HEOPraHMIECKUX BeniecTB. HemeTamsl 1 ux coeMHeHUsI. MeTalTbl B UX COSTMHEHUS

4.1 Knaccudukanms 1 HOMEHKJIaTypa HEOPTAaHHUYECKUX COCTUHEHUN: OKCUIOB (coseo0pasyrolire: OCHOBHBIE, KUCIOTHBIE, aM(pOTEPHBIE)
U HecoyieoOpa3yrolre; OCHOBaHUHM (IeNIOYM M HEepaCTBOPUMBIE OCHOBAHUS); KHUCIOT (KHCIOpOACOAepXkamiue U OeCKHCIOpPOIHEIE,
OJIHOOCHOBHBIE U MHOT'OOCHOBHBIE); COJIeH (CPEHUX U KUCIIBIX)

4.2 Ouznyeckue M XUMHUYECKHE CBOICTBA MPOCTHIX BEIIECTB-HEMETAJIOB: BOAOPOJA, XJOpa, KHUCIOpoAa, cephl, azora, ¢ocdopa,
yriaepojaa, KpeMHUs

4.3 dusnueckrue U XUMMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-METAIIOB: JIUTHUS, HATPUs, KaJIMs, MAarHUS W KaJbIUs, aJIOMUHMS, Kele3a.
DNEeKTPOXUMHUYECKUH Psi/l HAPSXKEHU METAJIOB

4.4 du3znuecKre 1 XMMUUYECKHE CBOMCTBA BOJOPOIHBIX COEMHEHNN HEMETAIIIOB: XJIOPOBOA0PO/Ia, CEPOBOOPOA, AMMHAKa

4.5 dusnyeckue U XUMHUYECKUE CBOMCTBAa oKcuaoB HemetawioB: cepsl (IV, VI), azora (1L, IV, V), docdopa (111, V), yraepona (II, IV),

kpemuus (IV). Ilonydyenne okcu 0B HEMETAIIOB




4.6

XUMHYECKHE CBOMCTBA OKCUIOB: MeTauioB A - IIIA rpynm, imuaka, meau (I1) u sxenesa (I, I1I). [Tonyuenne okcu0B METAIIOB

4.7 XUMHUYECKUE CBOWCTBA OCHOBAaHUN U aM(OTEPHBIX TMIPOKCUIOB (Ha MpUMepe THIPOKCUI0B ATIOMUHUS, Kele3a, uHKa). [lomyuenue
OCHOBAaHUHU M aM()OTEPHBIX THIIPOKCUIOB

4.8 OOure XMMUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOAOPOAHOM, CEPOBOJOPOIHOM, CEPHUCTOM, CEPHOI, a30THOH, (hocPOpHOIL, KPEeMHUEBOH,
yroapHoi. Oco0Oble XMMHYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEpHOM M a30THOM KUCIIOT. [loydenne Kuciaor

4.9 OO0mmue XuUMHUYECKHEe CBOMCTBA cpenHuX coneid. [lomyuenue comeit

410 |Ilonmy4enue, coOupaHue, pacro3HaBaHHE BOJIOPO/IA, KHCIOPOa, aMMHaKa, YIIIEKUCIIOTO ra3a B 1abopaTopuu

411 |IlonyuyeHue aMMHaKa, CEpHON U a30THOM KUCIIOT B MPOMBIIIEHHOCTH. O01111e c1ocoObl MOTY4YeHHsI METAIIIOB

412 |I'eneTmueckas CBS3b MEXIY KJIACCAMU HEOPTaHMYECKUX COCTMHEHUHN

) XHWMHMYECKUE PEAKLUN

5.1 Knaccuukanuss XMUMUYECKHX PEAaKIUi MO pa3IMYHBIM MPHU3HAKAM: 10 YHCITY M COCTaBy YYacTBYIONIMX B PEAKIMH BEIIECTB, IO
TEII0BOMY 3¢ (eKTy, 10 U3MEHEHUIO CTEeNEeHEeH OKUCIEHUS XUMUUECKUX JIEMEHTOB

5.2 TennoBoil 3¢ (heKkT XuMHUECKON peakiuy, TEPMOXUMUYECKUE YpaBHEHHS. DK30- M 3HIOTEPMHUYECKHE peakiuu. TepMOXHUMHUYECKHe
ypaBHEHHUS

5.3 OKHCINTENBHO-BOCCTAHOBUTEbHBIE peakiuu. OKHCIUTENIN U BOCCTaHOBUTENU. lIpomecchl OKHCIEHMS M BOCCTAaHOBIICHUS.
DNEeKTPOHHBIN OaJlaHC OKUCIUTENbHO-BOCCTAHOBUTENBHOM peakiuun

5.4 Teopus snexTpoauTHueckoi aucconuanvy. Katnonsl, aHMOHBL. DJIEKTPOIUTHI U HEANEKTPOJIUThl. CUIIbHBIE U ClIa0ble 3JEKTPOIMTHI.
Crenens aucconuanuu

5.5 Peakiiun noHHOTO OOMeHa. Y CIIOBHS MPOTEKAHUs PeaKIMi HOHHOTO 0OMEHa, TIOJIHbIE U COKpAIllEeHHbIE MIOHHbBIE YPAaBHEHHSI PeaKkInii

6 XUMHS U OKpYXKarollas cpesia
6.1 BemectBa u MmaTtepuansl B NOBCEJHEBHOW >KM3HU YEIOBEKAa. be30IacHOE HCIOJIb30BAHME BELIECTB M XHMUYECKUX DPEAKIUI B

naboparopun 1 ObITY. [lepBasi mOMOIIb MPYU XUMUIECKUX 0’KOTAaX U OTPABICHUIX




6.2

XUMHUECKOE 3arpsA3HEHUE OKpYXKarolled cpenbl (KMCIOTHBIE J0XKIU, 3arpsA3HEHUE IOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
npenorBpamenus [IpenensHas momycrtumas konueHtparnus BemecTB (ITAK). Pons XxumuM B pemieHHUM SKOJIOTHYECKHUX MPOOIIEM.
VYcunenue napHUKoBOro 3 Qexra, pa3pylieHne 030HOBOTO €05

6.3 [Tpumenenne cepbl, a3zora, Gocdopa, yriepona, KPEeMHUS U UX COCIUHEHUIH B OBITY, MEIMIIMHE, NMPOMBIIIJICHHOCTH U CEIbCKOM
xo3siicTBe. [IprMeHeHne MEeTaIoB U CIJIABOB (CTallb, YYTYH, JIOPAIOMHHMA, OpOH3a) B OBITY M MPOMBIIUICHHOCTA X COSAMHCHHIA.
[ToHsATHE O KOPPO3UU METAILIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI HX OT KOPPO3UH

6.4 [IpupoiHbIE UCTOYHHMKHU YTIIEBOIOPOIOB (yroyib, IPUPOIHBIA Ta3, He(Th), MPOAYKTHl UX MEepepadoTKu (OCH3MH), UX POJb B OBITY U
MIPOMBIIIIJICHHOCTH

6.5 [lepBoHauaIbHBIC TIOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHHSX yriepona (MeTaH, 3TaH, dTWUJICH, alleTWUJICH, 3TaHOJ,
TIIMLEPHH, YKCycHas kuciorta). [ToHsATHE O OMONOrMYecKH Ba)KHBIX BEIIECTBAX: JKHpaX, OelkaX, yIJIeBOJaX - M WX POJI B KH3HU
YeJIoBeKa

7 Pacuersr:

7.1 o GpopmyaaM XUMUYECKUX COeTMHEHUN

7.2 Macchl (MacCOBOM) JTOJIM PAaCTBOPEHHOTO BEIIIECTBA B PaCTBOPE

7.3 10 XUMUYECKUM YPABHEHUSIM




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JJI51 YYEHUKA

1.

2.

Xumus 8 kimace. ['abpuensu O. C., Octpoymos U. I'., Cnaakos C. A.
[Ipocsemenne,2022r
Xumus 9 kmace. [Nabpuensu O. C., Octpoymos U. I'., Cnaakos C. A.
[Ipocsemenne,2022r

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1.

2.

3.

4.

Xumus. Pabouas Terpanp. 8 kinacc ['adbpuensn O. C., OctpoymoB U. I'., Crnagkos C. A.
[Ipocsemenne,2022r

Xumus. Terpaab st 1aOOPaTOPHBIX OMBITOB U MPaKTUYECKUX paboT. 8 ki1. ["abpuensn
0. C., Ocrpoymos U. I'., Cnagkos C. A. IIpocsemienue,2022r

Xumus. Pabouas terpanp. 9 knacc ["abpuensn O. C., OctpoymoB . I'., Cinankos C. A.
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