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MNOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XWMHM Ha YypOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3ysibTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaresbHOM MPOrpaMMbl OCHOBHOT'O 00IIET0 00pa30BaHMUsl, MPECTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe denaepalbHON paboyeil mporpamMmbl
BOCITUTAHUS U C YUETOM KOHIICTIIIMU MPETOJaBaHus Y4COHOTO TIPeIMeTa « X UMHUSH)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XuMuu Aa€T MOpPENCTaBICHUE O MENAX, OOIIeW CTpaTeruu
oOy4yeHHsi, BOCHUTaHUS W pPa3BUTHS OOYYAIOMIMXCA CPEACTBAMU Y4YEOHOIO
npeaMeTa, yCTaHaBIUBaeT  00sA3aTEeNbHOE IPEeIMETHOE CoJIep KaHue,
IpeayCMaTpuBaeT pACIpENEeIeHUEe €ro Io KilaccaM M CTPYKTYpUpPOBAHUE IO
pazzenaM M Te€MaM NpPOrpaMMbl MO XUMHUH, OINpPEAeNsieT KOJIMYECTBEHHbIE U
KaueCTBEHHbIE XapaKTEPUCTUKU coJiep KaHus, PEKOMEHTyEMYIO
MOCJICIOBATEIPHOCTh ~ M3YYEHUS XUMHH C y4ETOM  MEXKOPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO Tporecca, BO3PACTHBIX
0COOEHHOCTEH  OO0yYalomuxcsi, OINpeAeNseT BO3MOXXHOCTH TMpeaMera s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTesIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TakKe TpeOOBaHUM K
pesynbpTaTam oO0y4eHHUs XUMUW Ha YPOBHE 11eJIeH M3yUeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TTO3HABATEILHON JIEATEIHOCTH OOYYalomerocss Mo OCBOCHUIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWE XHMHHM CIYXUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyyaromerocs, ero npejacTaBICHUN O MaTEpPUAIIbHOM €IUHCTBE MHpPA, BAKHYIO
poJib WrparoT (GopMUpPyEMbIE XHMHUEH TMPEICTABICHUS O B3aUMOIIPEBPAIICHUSX
PHEPTrUM M 00 HBOJIOIMU BEIIECTB B MPUPOJE, O MyTAX PEHICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI YEJIIOBEUECTBA — CBHIPhEBOM, SHEPreTUUYECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3/IpaBOOXPaHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET  pealiM3allid  BO3MOXHOCTEH Uil  CamMOpa3BUTUS U
dbopMHUpOBaHUS KYJIbTYpPHI IHYHOCTH, €€ 001IeH 1 (PYHKITMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIaJ| B (POPMUPOBAHUE MBILIUICHUS MU TBOPYECKUX CIIOCOOHOCTEH
oOyyJarommxcsi, HaBBIKOB HMX CaMOCTOSATEIbHOM  ydeOHOU  JesTeNbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCIICIOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM JKMU3HU, TaK U B IPOPECCUOHATBHON ACSITEIbHOCTH;

3HAKOMUT CO CHenu(UKON HAay4HOrO MBIIUICHHS, 3aKJaJblBA€T OCHOBBI
LEJI0CTHOTO B3IJIsA/1a Ha €UHCTBO MPUPOBI U YEIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TaroM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOIIUXCS;



crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HaHHSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3zoBaHue 00yUJarOIIHUXCS.

JlaHHbIe HampaBjieHUs B OOy4YEHHWU XHUMHH OOECIEYMBAIOTCS CIEIU(DUKON
COJCp)KaHUSI  Yy4yeOHOro  TpeaMeTa, KOTOpPBIH  SIBISETCS  IEIaroru4eckKu
alalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMpPEACIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIUMUCS CUCTEMbl IMEPBOHAYAIBHBIX MOHSATUNW XHUMHH, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX TOHSITUU
OPTaHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMbI IO XUMHUHU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona k €€ m3ydeHuro. CoaepkaHUe CKIAAbIBAETCS U3 CUCTEMBI
MIOHATHUM O XMMHUYECKOM 3JIE€MEHTE M BEILIECTBE M CUCTEMbI IIOHATHI O XMMHUUYECKOMN
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbI IO MPHUHITUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEIACTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIAPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3akona J{. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XWMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBS3H;

— TpencTaBieHUN 00 DICKTPOTUTHYCCKOM IHUCCOIMAIlMM BEHIECTB B
pacTBOpax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BHUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K JPYyroMy, BBIONHSS (YHKIUH OOBSICHEHUS U TMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXXHOCTEH NMPAKTHYECKOTO MPUMEHEHHS U TOJTYyUYEHUS
M3y4aeMbIX BEIICCTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (pOPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIAIOIICH HAYyYHOW KapTUHBI MHpA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LUEHHOCTHOIO OTHOIIEHWS K HAyYHOMY 3HAHHUIO H
METO/IaM MO3HAaHUS B Hayke. M3ydeHne XMMHUM NOPOUCXOIHUT C IPHUBICUECHUEM
3HAHWA W3 paHee H3YUYCHHBIX YUEOHBIX MpeaMeToB: «OKpYKaroIUi MUpY,
«bunosnorus. 5—7 kimacce» u «Pusznka. 7 xinace.

[Ipy w3ydyeHMH XUMHUH TPOUCXOAUT (HOPMUPOBAHWE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
JESITETLHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHUYECKHUX
3HAHUNA — Ba)KHEUINUX (PaKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKHUX TOJIOKECHHM,
JIOCTYITHBIX 00OOIICHUI MHPOBO33PEHUECKOTO XapakTepa, S3blka HAayKH, B



OpUOOIIEHNH K HAy4YHBIM METOJaM T[IO3HAHWS TPU H3YyYEHUU BEIIECTB U
XUMUYECKUX PEAKIUH, B (GOPMUPOBAHUH M PA3BUTUHU MO3HABATEIHLHBIX YMEHUN U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATENIbHOW H y4eOHO-MCCIIEeN0BATEIhCKON
JEATEeIbHOCTH, OCBOECHUM IIpaBWJI OE30MAaCHOr0 OOpallleHUs C BEIIECTBAMH B
IIOBCEHEBHOM JKU3HH.

[Tpu u3yueHun XMMHUU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUSI BaKHOE
3HaYCHUE MPUOOPENH TaKHe MeH, KaK:

— (QopMmupoBaHUE HHTEIUICKTYyaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K
CaMO00Opa30BaHMIO, COTPYJHUYECTBY, CAMOCTOSITCIILHOMY TPUHATHIO PEIICHUM,
CITIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOITUMCS YCIOBUSM JKU3HH;

—  HaAmpaBJICHHOCTh OOy4YeHUS HA  CHUCTEMAaTHYECKOE MPUOOIICHHE
o0ydJaronmxcsi K CaMOCTOATEILHON IMO3HABATEIIBHONW NIEATEILHOCTH, HAyYHBIM
MEeTOJlaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XHMHU;

— obecrnedeHune yCaoBHM, CTOCOOCTBYIOMNX MPUOOPETEHUIO 00YUYAIOIIUMUCS
OTIbITa PA3HOOOPA3HOW MESITEIHHOCTH, TMO3HAHUS M CAMOIIO3HAHMS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIINM), UMEIOMNUX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3IMYHBIX BUJIOB JICATCIHBHOCTH;

— ¢opmupoBanue oOmeld ¢GYHKIMOHAIHPHON U €CTEeCTBEHHO-HAYyYHOMU
TPaMOTHOCTH, B TOM YHCJIE€ YMEHHH OOBSICHATh U OICHUBATH SIBJICHUS
OKPY’KaIOIIEeT0 MHPA, WCIOJB3ys 3HAHUS WU OIBIT, MOJTYYEHHBIC MPU HU3YUYEHUU
XUMHUH, TPUMEHSATh HMX TPU PEUICHUH NpoOJeM B TMOBCEJHEBHOM JXH3HU H
TPYZIOBOM JESATEIIBHOCTH;

— (opmupoBaHue y o0OydYaromMXcsd TyMaHHUCTUYECKMX OTHOIICHUH,
MOHUMAHUS IIEHHOCTH XUMUYECKUX 3HAHUM I BBIPAOOTKH OSKOJOTHUYECKU
1€JIECO00Pa3HOTO TOBEICHUS B OBITY W TPYAOBOH NESITEIHHOCTH B IICNISIX
COXPaHEHUS CBOETO 3/I0POBBS U OKPYKAIOIIECH MPUPOTHOM CPEIbl;

— pa3BUTHE MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHUI0O HAa OCHOBE YCBOEHHUS OOINEUYETIOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(IIIS M HANpPaBICHHOCTH AAIBHEUIIETO
oOydeHwus.

OO0miee 4YKMCIO 4YacoB, OTBEIEHHBIX ISl HM3y4YEHHUS XHMHHM Ha YpPOBHE
OCHOBHOT'0 00111eT0 00OpazoBanus, coctapisgeT 170 yacos: B 8 kinacce — 102 yacoB
(3 yaca B Hezento), B 9 kinacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuu. Poiap XuMHuM B )KM3HU 4YeJIOBEKAa. XUMUSA B CUCTEME HAYK.
Tena u BemiecTtBa. du3nMueckue CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSHUE
BemecTB. [loHATHe 0 MeTomax Mmo3HaHus B XUMHUH. UHCThIE BEIIECTBA U CMECH.
CriocoOnI paszjeneHus: cMecei.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE BJIeMEHTbl. CHUMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢opmyna. BaaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemnlecTB. OTHOCHTENbHAsE aTOMHAas Macca.
OTHOcuTENbHAs MOJIEKYJIsIpHAs Macca. MaccoBasi 0JIsI XUMHUYECKOTO 3JIEMEHTA B
COEMHEHHUH.

KomnuectBo Bemiectsa. Monb. MonsipHas macca. B3aumocBsA3p KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IAWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUH.

@u3nuecKue U XMMUUYECKUE ABJICHUSA. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHWs MacChl BeIEeCTB. XMMHUUYeCKHe ypaBHeHus. Knaccuduxanus
XUMHUYECKUX PEAKIUH (COCTMHEHNS, Pa3I0KCHHUSI, 3aMEIICHHS, OOMEeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1abopaTopHbIM O00OpPYJOBAaHUEM, U3YUEHUE U OINHUCAHUE
bu3nUecKkux CBOMCTB 00pa3lloB HEOPraHMYECKUX BELIECTB, HAOJIIOJECHUE
bu3ndeckux (MJIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYTIKE,
KUIIEHUE U KOHJEHCALMs BOJAbI) U XMMUYECKHX (FOPEHUE CBEUHU, MPOKAIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTOM) SIBJICHUM, HAOII0/ICHUE U
OMMCaHUE NPHU3HAKOB MPOTEKAHMS XMMHUYECKUX peakiuil (pas3iioxkeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeCTBUE kele3a ¢ pacTBopom conu meau (1),
U3Y4YEHUE CIOCOOOB PA3JEICHHS CMECEH: C MOMOIIBI0 MarHuTa, (GUIbTPOBAHUE,
BBITIApWBaHUE, JUCTUUISIMS, XpoMaTorpadusi, mpoBeIeHUEe OYUCTKH MTOBAPEHHON
coiM, HaOJIOJICHWE W  OMNHUCAaHUE  PE3yJbTaTOB  NPOBEACHUS  OMbBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3[aHUE MOJEJIEN MOJIEKYJ
(IIapoCTEepKHEBBIX ).

Baxkueiuue npeacTraBuTe M HEOPraHUYECKUX BelleCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 3eMeHT U mpocToe
BelecTBo. Haxoknenuwe kuciopoga B MHpUpoAe, (PU3MYECKHEe U XUMUYECKUE
cBoiictBa (peakmuu ropeHus). Oxcupapl. [Ipumenenuwe kucmopona. CrocoObI



MOJYYEHHS] KHUCIOpOJa B Jaboparopud U MOpOMbIIUIEHHOCTUH. Kpyrosopot
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.

TennoBoit 3¢(deKT XUMHUECKON peakiuud, TePMOXHMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojlb U METaH. 3arps3HEHue
BO3/lyXa, YCUJIEHHE MAPHUKOBOIr0 3(pekTa, pazpyieHrue 030HOBOrO CIOs.

Bonmopon — anemenT M mpocTtoe BemecTBo. Haxoxknenwe Bomopona B
npupoae, GU3NYECKUe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noxyudeHust. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrteBopurens.  PacTBOpBI
HaceiieHHble 1 HEHAChIICHHBIE PAacTBOPBI. PacTBOpHUMOCTH BEMIECTB B BOJE.
MaccoBas 70Jisl BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponp pacTBOpOB B IpupoZie M B KU3HU 4esioBeKa. KpyroBopor BoAbI B IPUPOJE.
3arps3HeHne NpUPOIHBIX BoA. OXpaHa M OUUCTKA MPUPOAHBIX BOJI.

Knaccudukanus neopranmdeckux coemunennit. Oxcunnsl. Knaccuduxarms
OKCHUJIOB:  cojieoOpasyrome (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpaszyromne. Homenknatypa oxcugoB. Dusndyeckne uW XUMHUYECKUC
cBOMCTBa OKCHUIOB. [TomydyeHne okcuIoB.

OcHoBanus. Knaccudukauuss ocCHOBaHHMM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHMs. Homenknatypa ocHoBaHuii. PU3NMYECKHME U XMMUYECKUE CBOMCTBA
ocHoBaHuM. [loryyenue ocHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XMMHYECKUE CBOWCTBAa KUCHOT. Psan akruBHoctM MmetaimoB H. H. bekerosa.
[TosrydyeHue KUCoT.

Conu. HomeHnkiatypa coseil. @uU3nyecKre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonydenue cosen.

['eneTnyeckas CBI3b MEXKY KJIACCAMU HEOPTaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCcnepumenm:

Ka4ECTBEHHOE OIPEICICHUE COAECPKAHUSI KACIOPOAA B BO3AYyXE, MOJIyUYCHHE,
coOupaHue, pacrlo3HaBaHHE M M3YyYEHHUE CBOMCTB KHUCIOpOAa, HAOIIOACHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHusi TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpa3llaMH OKCHJIOB U
OMHMCaHUE MX CBOMCTB, MOJydyeHHE, COOMpaHue, pACIO3HABAHUE M H3yUCHUE
CBOWCTB BOJIOpOJia (rOpeHue), B3auMojeicTBue Bojioposa ¢ okcuaoM meau (1)
(BO3MOXXHO HCITIOJIb30BAaHUE BUCOMATEPUAIIOB), HAOIIOACHUE O0pa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUSI BEIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEICIEHHOU
MAacCOBOM JI0JIEM PACTBOPEHHOIO BELIECTBA, B3aUMOACKUCTBUE BOJIBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCHOJIb30BAaHHE BHJIEOMATEPHUAIIOB),



uccieqoBaHne 00pa3lOB HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX  KJIACCOB,
HaOIIOICHNE W3MEHEHUSI OKPACKM MHANKATOPOB B PACTBOPAX KHCIOT W IIEIIOYCH,
uzyuyeHue B3zaumojenctBua okcuga meau (II) ¢ pacTBOpoM CEpHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeakUuil HEUTpaIM3aluM, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOIO METAJUIa JIPYTMM K3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COEIUHEHUI.

IHepuoanueckui 3axkoH u Ilepuognuyeckass cucreMa XUMHYECKHUX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOTMBITKH KIACCU(DHUKAIMA XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
rajioreHbl, HHEPTHHIE Ta3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W AJUHHONEpPHOAHAS  (OPMBI
[Iepronnueckoit cucrembl xumuueckux nemeHToB [{. . Menneneesa. Ilepuoas
u rpynmbl. OU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
JIEKTPOHHBIX ~ 000JIOYeK aToOMOB TMepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuomnueckon cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA I10 €ro MoJiokeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUS pPAAUYyCa aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYIIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbI XUMUUECKUX
AJIEMEHTOB I Pa3BUTUsS Haykh W mnpaktuku. [l. M. MenneneeB — y4€HbIM U
rpaXIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okuciieHusi.  OKHUCIHUTEIIbHO-BOCCTAHOBUTEIbHBIE  PEAKIIUHU.
[Iponiecchl OKUCIIEHNS U BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

M3y4deHHe OoO0pas3lloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aUMOJCHCTBUE
TUJIPOKCUAA LIMHKA C PACTBOPAMHM KHUCIOT W WIEIOYEH, IMPOBEICHUE OMBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiu pa3aoKeHus, COSIUHEHHUS ).

Mescnpeomemmnuie ceasu



Peanu3zanust MeXOpeAMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHU B 8 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHATHUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01Me ecTeCTBEeHHO-HAYUYHbIE MOHSATHUS: HAy4HbIH (akT, rurnoTesa, Teopus,
3aKOH, AaHaiIW3, CHUHTE3, KiIacCuPUKalus, TEePUOAUIYHOCTh, HAOIIOACHHUE,
DKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@dusuka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BbEM, arperaTHOe COCTOSIHME BEILECTBA, Ia3, (pU3MUYEeCKUe BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/bl, COTHIIE.

buonorus: ¢orocunTes, qpixanue, 6umocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKas] peaKUMs

[lepnonnueckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX dJIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB
XUMHUYECKUX DJIIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalus, KalablUusid MU HX
COCIMHEHU B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepuoamueckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHure BellecTBa: BHJBl XUMUYECKOW CBS3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUIA KPUCTAUIMYECKONW PEHIETKH U
BUJIA XUMHUYECKOMN CBSI3H.

Knaccudukainys n HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHYECCKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHU, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMu4eckux peakivii Mo pa3InyHbIM NpU3HaAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEaKIUU BEIIECTB, MO TemioBoMy 3¢¢deKTy, Mo
U3MEHEHUIO CTETEHEW OKHCIIECHUS XUMHUYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHHUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peaknusX. [IoHSITHE 0 TOMOTEHHBIX M TeTEePOTE€HHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. PakTopsl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEaKLMM,  DJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIBHO-BOCCTAHOBUTEIIBHOU peaKiuu. CocraBnenue YPaBHEHUMU



OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUMM C  HCIOJb30BAHHEM  METOJA
3JIEKTPOHHOTO OaaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMu4eckon cBsizu. CteneHp Auccounanuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakin monHoro ooMeHa. Y ciaoBUs MPOTEKAaHUS peakiuii HOHHOTO OOMeEHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoiicTBa KHCIOT,
OCHOBaHMM M COJIEM B CBETE€ MNPEACTaBICHUNA 00 3ICKTPOIUTHYECKON
nuccounanvu. KauectBeHHbIE peakiii Ha MOHBL. [IOHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHME C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM pEeaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE BJIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCA UCCOLUUALMU KHCJIOT, IIEJI0YEe H COJeHn
(BO3MOXXKHO  HCHOJB30BAHME BUJEO MATEPHAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHWS  peakuuid HOHHOrO  OOMEHa
(oOpazoBaHue oOcajaka, BbIJCICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOIIUX — NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropeHue, peaklMH pas3yIoKEHUs, COCIMHEHNs), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C TIOMOIIbIO KAYECTBEHHBIX pEaKIMd Ha HOHBI, pELICHUE
AKCIEPUMEHTAIIBHBIX 33/1a4.

HeMmeTaJyibl U1 MX COeIMHEHUS

OO6mast xapaktepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aMMOJEHCTBHE C METaUlaMH, HEMEeTalllaMH, [Ieno4amMu). XJIOpPOBOAOPO/I.
CosisiHasg KHUCIIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YE€HUE, NMpUMEHEHue. [lelicTBue
XJIOpa U XJOPOBOJOPOJa Ha OPraHU3M YelloOBeKa. BakHeilme XJIOpUAbl U HX
HaxO0KJICHUE B IIPUPOJIE.

OOmast xapakTepucTuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIE cTereHu okucieHus. CTpoeHue u (pU3MYecKue CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOJOpO, CTpoeHue, (U3HUECKUe U
XUMUYeCcKre cBoMcTBAa. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, Gu3MUeckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpEeACTaBUTENS Kjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeaklnu,
JeXaliue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJMYYEHUsS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucinoThl. CoMu CEpHON KUCIOThI, KAU€CTBEHHAs peaKius Ha



cynbdar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B MNPUPOJE. XUMHUYECKOE
3arpsiI3HEHUE OKPYXKAloIIel Cpelbl COENWHEHUSMHU cepbl (KUCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €r0 MPeA0TBPAIICHHUS.

OO6mmast xapakTepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTpPAHEHHE B MPHUPO/IE,
duznyeckue U XxuMmuyeckue cBoiictsa. KpyroBopot a3ora B mpupojae. AMMuUax, ero
duznyecKknue 1 XMMHUYECKHE CBOMCTBA, OJyueHue U npuMenenne. Conu aMMOHUS,
ux QU3NUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KHUCJIOTa, €€ MoJiydyeHue, (PU3NYECKue U XUMHUYECKUe
CBOMCTBa (00OIIME Kak MPEACTaBUTENs Kjacca KUCIOT U crhenuduyeckue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHS B KauyeCTBE MHHEPAIbHBIX
ynoopeHuii. XuMHU4eCKoe 3arpsi3HeHUE OKPYXKaIOLIe cpebl COSAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHHE BO3AyXa, MOYBBI M BogoémoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Guznueckue M XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dbochopHas Kuciaora, Pu3HIecKre U XUMHIECKUE CBOMCTBA,
nosryderue. Mcnons3oBanne GpocdaToB B KaUYECTBE MUHEPATHHBIX YI0OPEHUM.

OOmast xapakTepucTuka 31eMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTpPOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHM  OKHUCIEHUS.  YTJepoi,  aJUIOTPOIHbIE
MOAM(UKALIMKM, PACOpOCTpaHEHUE B TpUpoAe, (PU3NYECKHUE U XUMHUYECKUE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B mpuponae. OKCUIBI yIiiepoaa, ux
¢usznyeckue W XUMHUYECKHE CBOMCTBA, JCHCTBUE Ha JKUBbIE OPIraHU3MBI,
MOJTlydYeHHUE W TMPUMEHEHHE. DKOJOTHUYECKHE MPOOJIEMbl, CBA3aHHBIE C OKCHUIAOM
yriepoaa (IV), rumoreza riaoOaJbHOTO TMOTEIJICHUS] KIWMaTa, NapHUKOBBIM
s dekT. YronapHas KucioTa U €€ coiu, X GU3NYecKrue U XMMUYECKHE CBOMCTBA,
nojsyueHue W npumeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM
XO3SIMCTBE.

[IepBoHavasIbHbBIE MOHATHSA 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLEPUH, YKCYCHasl KUCIIO0TA).
[IpuponHble HMCTOUYHUKH YIIEBOAOPOAOB (Yrojib, MPUPOIHBIA Tra3, HEPTH),
OPOAYKTBl UX TepepaboTku (O€H3MH), UX poJib B OBITY U TNPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKaX, yriieBoJlax — U UX
poid B KM3HM 4eloBeKa. MarepualibHOEe €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckne M XUMHYECKHE CBOWCTBA, TMOJY4YEHHE U
npumeHenue. CoenuHeHHs KpemMHusi B mpupozae. OOume mnpeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucinore. CUIMKaThl, UX HUCIOJIb30BAHKUE B
ObITY, B IPOMBIIUICHHOCTU. BakHelilline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobrmeMbl 6e30macHOr0 MCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4YeHUEe 00pa3O0B HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlMid Ha XJIOPHU-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIKME (PU3NUECKHE W XHUMHYECKHUE CBONCTBA
rajoreHoB M HUX COEIUHEHUH (BO3MOXXHO HCIIOJIb30BAaHUE BHUICOMATEPHUAIIOB),
O3HAaKOMJIEHHE C oOOpa3naMu XJIOPUIOB (TaJOTCHHJIOB), O3HAKOMJICHHE C
obpasnaMu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BHJICOMATEPUAIIOB), HAOIIOACHUE Mpoliecca OOYTIIMBaHMS caxapa I0Jl IeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4Y€HUE XHMHUYECKHX CBOMCTB
pa30aBIEeHHOIN CEPHOU KUCIIOTHI, MPOBECHNE KAaUeCTBEHHOM peaKInu Ha CyJbdat-
WOH W HaOJIOJICHHE MpHU3HaKa e€ MPOTEKaHWs, O3HAKOMJICHUE C (DU3UUYECKUMU
cBOMcTBaMM a3oTa, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ymoOpeHui, moaydeHue,
coOupanue, pacrno3HaBaHWE U UW3Y4YEHHWE CBOWCTB aMMHaKka, IIPOBEIICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (PocdaT-uoH U M3ydYeHHE MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIBIO
(BOBMOXKHO  MCIIOJIb30BAaHUE  BHUJEOMATEpPHAJIOB), U3ydeHue  Mojelen
KPUCTAJUIMUECKUX PEmETOK anmasa, Trpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyuYeHUE, COOMpaHue, paclo3HaBaHUE U W3YUCHHE
CBOWCTB YTJIEKHMCJIOTO Trasa, MPOBEJCHHE KAYECTBEHHBIX PEakiMii Ha KapOOHAT U
CUJIMKAT-UOHBl U W3y4YCHUE TMPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJIEHHUE C
NPOAYKIUEH CUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE H3KCIEPUMEHTAIbHBIX
3a7a4 110 TeMe « BakHeuIlne HEMETauIbl U UX COCIUHECHUS.

MeTtasjibl M X COeTUHEHUS

OO01mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxenus B llepmommyeckor cucremMe Xxumudeckux siemeHToB /J[. U.
MengneneeBa u crpoeHus aTromMoB. CTpoeHue meTamuioB. Merauyeckas CBs3b U
METAJUIMYECKas ~ KpUCTa/UIMUecKas  pemi€Tka.  DJIEKTPOXUMUYECKUH  psll
HaIpsDKeHUN MeTaioB. du3znueckue U XUMHUECKHE CBOMCTBAa MeTayioB. OO0Imue
CrocoObl MOdy4YeHuss MeTauioB. [loHSATHE O KOpPpO3UM METajuIOB, OCHOBHBIE
CrocoObl 3amuUThl UX OT Koppo3uu. CmaBbl (CTanb, YyTyH, TIOPATIOMUHUMN,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIIIEHHOCTH.

[lenounble MeTaJIbI: MOJ0XKeHUe B lleprognyeckoit cucTeMe XUMHUYECKHUX
anementoB JI. 1. MeHnneneeBa, CTpoeHHE MX aTOMOB, HaXOXXJI€HHE B IMPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpus U Kaius). OKcuiabl u



TUJIPOKCUABI HaTpuss W Kanud. lIpuMeHeHne mEeno4YHbIX METAUIOB M UX
COCIUHEHUU.

[[lemoyHO3eMENBHBIE METAIBI MarHuii W KajblUW: IIOJOXKEHUE B
[Tepuognueckon cucreMe xumudeckux sneMmeHToB Jl. M. MenpaeneeBa, crpoeHue
UX aTOMOB, HaXO0KJICHHE B IIpupoie. PU3nyeckue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUS Kalblus (OKCHH, TUIPOKCUI, COJIH).
XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AJIFOMUHHI: TI0JI0)KeHUE B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3nueckue u
XUMHUYECKHE CBOMCTBA aTtOMUHUS. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Keneso: nonoxenne B [lepuognueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoeHHE aroma, HaxoXIeHUEe B mnpupoae. Dusznyeckue u
XUMHUYECKUE CBOMCTBRA xene3a. OKcuibl, rTuapoKcu bl U cou xenesa (1) u xxenesa
(IIT), ux cocraB, CBOICTBA U MOTYyYECHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O0Opa3laMu METaIOB W CIUIaBOB, WX (U3HUUYECKUMU
CBOMCTBaMM, M3y4YEHHE  pPE3yJbTaTOB KOPPO3HUH  METaLIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJECHUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJ30BAHUE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHME  BHJICOMATEPHUAIIOB), TMPHU3HAKOB  MPOTEKaHUs
Ka4ECTBEHHBIX PEAKIMid HAa MOHBI: MarHus, KajblUs, aTlOMUHHUS, [IUHKA, KeJe3a
(IT) u xxeneza (I11), meau (I1), HabnroAEHNE W OMUCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH MOHAaMU HATpus, KaJus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 Mo TeMe «BaxxkHenme
METaJUIbl U KX COCTUHEHUS.

XHMUA ¥ OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B IOBCEJHEBHOW JKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momonrs npu
XUMHUYECKUX OKOraxX U OTPABIICHUSIX.

XHUMHUECKOE 3arps3HeHUE OKpyXaroleid cpeabl (mpeaeibHas AOMyCcTUMas
KOHIIeHTpalus BemlecTs, nanee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npooJieM.

Xumuyeckuii IKCnepumenm:

u3yyeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXmpeaMeTHBIX CBS3€H NMpU W3YYCHUM XUMUU B 9 Kiacce
OCYIIIECTBIISIETCS 4Yepe3 WCIOIb30BaHWE KaK OOIMX ECTECTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHSATHH, SBJSIOMUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOT'O ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHUHTE3, KiacCUPUKAIMA, TMEPUOIUIHOCTh, HAOIIOJACHHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHNE, W3MEPEHHUE, MOJENb, SBIICHHUE, ITAPHUKOBBIN
s PeKT, TEXHOIOTHS, MAaTEPUAITHI.

duszuka: Marepusi, aToM, OJCKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH]I,
W30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsif, MPOBOIHUKH,
MOJIYIIPOBOJHUKH,  JTUAJIECKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAIITMICCKAS
peméTka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, €AMHUIIBI U3MEPEHHUsS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yAOOPEHMS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIIHLHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIaeMbI€, TOTTUBO, BOJHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pPE3yJNbTaThl OCBOEHHUS MPOTPAMMbl OCHOBHOTO OOIIEro
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOYy4YeHHs] XMMHHM B €IMHCTBE Y4YEOHOH U
BOCIUTATEIILHON JESATEIBHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUMCKUMHU
COLUMOKYJBTYPHBIMH M JYyXOBHO-HPABCTBEHHBIMHU ILIEHHOCTSIMH, IPUHATBIMU B
oOllecTBe MpaBWJIaMd M HOPMaMH TMOBEACHHUS M CIOCOOCTBYIOT Mpoleccam
CaMONO3HAHUs, CAMOPA3BUTHUSA U COIIUATM3AIMU O0YyYarOITXCS.

JIM4HOCTHBIE  pE3yJbTaThl  OTPAXAIOT  TOTOBHOCTH  OOYYaOIIHUXCS
PYKOBOJCTBOBATbCSI CHUCTEMOM MO3WTHBHBIX LIEHHOCTHBIX OpPHUEHTAUUW U
pacIIMpEeHnE OIbITa AEATEIbHOCTHA Ha €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) mnaTpUOTHYECKOT0 BOCIUTAHUS:

LIEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIEAUI0, NMOHWMAaHWS 3HAYEHHUS XMMHUYECKOM HAyKH B KHU3HHU
COBPEMEHHOT0 OOIIecCTBa, CIOCOOHOCTH BIaleTh NOCTOBEPHOW HMHQOpMAIHE O
NEPENOBbIX JOCTMIKEHHUSIX WU OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHbBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpamJIaHCKOr0 BOCIUTAHUSA:

MPEJICTABJICHUSI O COLUAIBHBIX HOPMAaX W MPaBWIAX MEXKIMYHOCTHBIX
OTHOIIEHUN B KOJIJIEKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOILIECTBEHHO
MOJIC3HOM,  Yy4eOHOMCCIEAOBAaTEIbCKOM, TBOPUYECKOM W APYrUX  BHAAX
NEeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATENbHOCTH MpU
BBITIOJIHGHUM YYEOHBIX, TO3HABAaTEIbHBIX 3a/1ad, BBHITIOJIHEHUA XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUN YUCOHBIX TTPOCKTOB, CTPEMJICHUS K B3aUMOTIOHIMAHUIO
W B3aUMOIIOMOIIM B TIpoIecce ITOM y4eOHOM JEsITeIbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE TIOBEICHHE U IIOCTYIIKM CBOMX TOBAapHILEH C MO3ULUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHUSI TOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOTI' 0 MIO3HAHMS:

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BELIECTBE M XMMHYECKOW PEAKLINH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABIISIOLINE
OCHOBY ISl IOHUMAaHUSI CYIIHOCTH HAyYHOM KapTUHBI MHUpA, MPECTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJBI, B3aAUMOCBS3SX YEJIOBEKA C
MIPUPOJHOM CPEJIOW, O POJIM XUMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MIO3HABATEJbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XUMHUH, HEOOXOJMMBIE M1 OOBSICHEHUS HAOJIOAAeMbIX MPOLIECCOB U SBIICHU,
MO03HABATENIbHOM, MH()OPMAIMOHHOM W YUTATENbCKOM KYJbTYpbl, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOW pabOThl C Y4YeOHBIMH TEKCTaMH, CIPAaBOYHOU



JUTEPATYpPOH, JOCTYMHBIMH TEXHHUUYECKHUMHU CpPEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYUYEHHIO U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMO0Opa3oBaHUIO, MPOEKTHOM W  HUCCIEeI0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIEHHOCTH U YPOBHA OOy4Y€HUsS B
JIaIbHEHIIEM;

4) popMupoBaHMS KYJbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBbI 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUNA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTH COOJNIO/ICHUS TIpaBWJ OE30MAaCHOCTH TMpU  OOpaIieHuH ¢
XUMUYECKUMH BEIIECTBAMU B OBITY M peaTbHOU KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEpEC K MPaKTUYECKOMY M3yUEHHUIO ITpodeccuil u TpyJia pa3inyHOro poja,
YBOKEHUE K TPYyILy M pe3yjbTaraMm TPYJIOBOM JEATEIIBHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHS TMPEAMETHBIX 3HAHWA 110 XWMHH, OCO3HAHHBIA BBIOOD
WHUBUTyJTBHON TPACKTOPUHU MPOJOKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON nmpodeccuoHaaIbHON IeITEIHPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTD aJaliTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JI0rMYeCKOro BOCIIMTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CylIIECTBOBAaHMUS, MOHUMAaHUE [IEHHOCTU 3I0POBOTO U
O0e3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
Gu3nYeCKOMYy M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
IpaBuJI O€30MACHOTO MOBEIECHUS IpU padOTe ¢ BEUIECTBAMH, a TAKKE B CUTyalUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJy4YaeMble MPU WU3YUYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, I ITOBBIIICHUS
YPOBHSL  3KOJIOTUYECKOW  KYJbTYpbl, OCO3HaHHS TJ00AJIbHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTeH WX PEeHIeHUsS MOCPEICTBOM METOJ0B XHWMHUH,
AKOJIOTUYECKOTO MBIIUICHHS, YMEHHUSI PYKOBOJICTBOBATHCS UM B TIO3HABATEIBHOM,
KOMMYHUKAaTUBHON U COLMAIBHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B cocraBe wmeTanpeaqMeTHBIX PE3YJbTAaTOB BBIACISIOT 3HAYMMBbIE IS
dbopMUpOBaHUSI MHUPOBO33PEHUS OOIIEHAYy4YHbIE TOHATHS (3aKOH, TEOpHs,
IPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeIMETaxX M MO3BOJSIOT Ha
OCHOBE 3HAaHUU M3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEPCAIbHbBIC YUCOHbIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphlE oOecneunBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOU
NEeSATEITbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eficCTBUS

ba3oBble J10rnyeckue 1eicTBus:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS] MPU OCBOCHUU
3HaHWI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIETSATH UX XapaKTEpHbIC
IPU3HAKHU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), WCIOIb30BaATh
MOHATHUS 1711 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIACCH(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3yYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJICHUS (MHIyKTUBHBIE, JEyKTUBHBIC, IO aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUEHUS;

YMEHHE TMPUMEHSATh B TMPOIECCEe IO3HAHUS TOHATUA (NIPEAMETHbIE U
METanpeIMETHbIE ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENIU, UCIIOJIb3yEMBIE B XUMUU,
peo0pa3oBLIBATH MIUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ D3JEMEHTa), XUMHUuecKas ¢GopMmysia U YypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEUICHUH Y4eOHO-IT03HABATENbHBIX 33/1a4, C YUYETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEpHU30BaTh CYIIECTBEHHbIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIHA,
BBISBJISITh  OOIIIME€  3aKOHOMEPHOCTH, TMPUYHMHHO-CJEJCTBEHHBIE CBSI3M U
IPOTUBOPEYHS B U3YHAEMbBIX MPOLECCAX U SIBICHUSIX.

Ba3oBhIe uccieaoBaTe/ILCKHeE JeCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, & TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THIOTE3BI I10
IPOBEPKE MPABMIBHOCTU BBICKA3bIBAEMBIX CY>KJICHHUIA;

NpUOOpPETEHUE ONbITa IO T[UIAHUPOBAHWIO, OPTraHU3alMM U MPOBEJACHUIO
YYCHHYECKUX JKCIIEPUMEHTOB, YMEHHE HaOJNI0JaTh 3a XOJOM IIpoIriecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (HopMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJIbTaTaM MPOBEAEHHOIO OMNbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 TMpoJieJIaHHOM paboTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, aHAMM3UPOBATh WM HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOTyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJISIpHAsg ~JUTeparypa XUMHUYECKOrO COAEp>KaHUs, CIPaBOYHbIC
nocobusi, pecypcsl WNHTepHETa), KpPUTUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAIHIO;



yMEHUE TPUMEHSATh Pa3IuYHbIe METOJBI U 3alpPOCHl MPU MOUCKE W OTOOpe
uH(OpPMAITMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX IS BBIMOJTHEHUS
y4eOHBIX U MO3HABATENIbHBIX 33/a4 OMpPeNeIEHHOrO THIIA, MPUOOPETEHHUE OIbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHM,
OBJIQJICHUE KYJIbTYPON aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIIbHYIO ()OpMY MpeICTaBIeHU HHHOPMAITIHN U
WUTIOCTPUPOBATh pEIIaeMble 3aadll HECIOXXHBIMH CXEMaMH, JHarpaMMaMu,
IpyrumMu opmamMu rpadyKu U UX KOMOHWHALIMSIMU;

yMEHUE UCIOJNIb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4yeOHOW U
UCCJIeI0BATENHCKON JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HAa COCTOSHUE OKPYKAIOWIEH MNPUPOTHON
CpPEIBl.

KoMMmyHMKaTHBHBbIE YHHBeEPCAJbHbIE Y4eOHbIe NeiCTBUSA:

YMEHHS 3aJlaBaTh BOIpPOCHI (B XoJie auamora W (WiIM) IUCKYCCHH) TIO
CyLIeCTBY  0OcCyXzaeMoil  TeMbl, (OPMYyJIHpPOBaTh CBOM  MPEAJIOKEHUS
OTHOCUTEIFHO BBIMTOJTHEHUS TIPEIJIOKCHHON 3a/1a4H;

YMEHUS  TPEJCTaBIATh  TOJYYCHHBIC  pPE3yJbTaThl  IMO3HABATEIHHOU
NEeATEIbHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTax; JeJlaTh MpPEe3EHTAILUIO
pPEe3yJbTATOB BBHIMOJHEHHUS] XUMHUYECKOTO JKCIEpPUMEHTa (JJaOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCICTOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JEATENBHOCTH MPU  PEIICHUU
BO3ZHMKAIOIIMX TPOOJeM Ha OCHOBE yu€ra OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JCMCTBHM, OINpeAeNeHue KpPUTEPUEB [0 OICHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PerynasiTuBHbIE YHMBepCAJbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHUE CaMOCTOSITEJIbHO OMNPENEsATh LEIH JAESTeNIbHOCTH, IUIAaHUPOBATb,
OCYIIECTBIISATh, KOHTPOJUPOBATH U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosiee 3p(HEeKTUBHBIE CIIOCOOBI PEIICHUsI YUeOHbIX U
MO3HABATENBHBIX 3a7a4, CaMOCTOSITEJIPHO COCTaBJSITh WM KOPPEKTHPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 33JaHUKA C Y4YETOM
MOJIyYeHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIICHMBATh COOTBETCTBUE TMOJYUYEHHOTO pe3yJjbTaTa 3asBICHHOW IIEIH, YMCHHE
WCITIOJIH30BATh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraeMbIe B YCIIOBUH 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHbIX pe3yJabTATOB IO OCBOEHHUIO 0053aTEeIbHOTO
COJICp’KaHMsl, YCTAaHOBJEHHOIO JIaHHOW QeaepanbHO pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYaIOUIMMUCS HAay4YHbIC 3HAHUS, YMEHHUS MU CIIOCOOBI



NEUCTBUN, crHenupuIecKue i TpeaAMETHOW obmact «XUMHS», BUIBI
JEATeIbHOCTH MO  TMOJYyYEHWI0 HOBOIO 3HAHWS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYAITUSIX.

K koHIy 0Oydenus B 8 Kjacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YyHAIOUIUXCSl YMEHUIN:
pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHWYECKUX TMOHATHI: aToOM, MOJEKYJa,
XUMHYECKUH  D3JEMEHT, IMPOCTOE BELIECTBO, CJOKHOE BEIIECTBO, CMECH
(omHOpOAHAS W HEOJHOPOJIHAsA), BaJEHTHOCTb, OTHOCUTEJIbHAs AaTOMHas U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JI0JI1 XUMUYECKOTO 3JIEMEHTA B COCUHEHUH, MOJISIPHBIN 00BEM, OKCHUJI, KUCIIOTA,
OCHOBaHHE, COJb, 3JIEKTPOOTPULATEIbHOCTh, CTEIEHb OKUCICHHUS, XHMHYECKas
peaxiusi, KilacCU(PUKAIUSA PEeaKIHii: peaklud COCIMHEHUS, PEaKIIUU Pa3IoxKEeHUs,
peaklMy 3aMeIlEHUs, pPeaKku OOMEHa, 5K30- M HHAOTEPMHUYECKUE PEaKIIHH,
Ter1oBoM 3(PdeKkT peakuuu, sSapo aToma, JICKTPOHHBIM CJIOM aToma, aTOMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBsI3b, TMOJSApHAs ¥ HEMOJsIpHAs
KOBAJICHTHAsI CBSI3b, HOHHASI CBSI3b, NOH, KATUOH, aHMOH, PacTBOp, MaccoBasi J0Jis
BellecTBa (IPOLICHTHAS KOHIIEHTPAIKs) B pacTBOPE;
WJUTFOCTPUPOBATH B3AMMOCBSA3b OCHOBHBIX XMMHUYECKUX MTOHATUN U IPUMEHSTh 3TU
MOHATHS IPYU ONHCAHUY BEILIECTB U UX NPEBPALICHUN;
WCITOJIP30BAaTh XUMUYECKYIO CHMBOJIMKY IS COCTaBIICHUS (OPMYJ BEIIECTB U
YPaBHEHUU XUMHUYECKUX PEAKLUM;
ONPENENATh BaJEHTHOCTh aTOMOB RJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENEHb
OKHUCJICHUSI 3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, MPUHAJJICKHOCTh BEIIECTB K
onpeneaéHHOMY KJaccy COeQuHEHuM Mo ¢GopmysiaM, BHJI XUMHUYECKOW CBS3U
(KOBaJICHTHAs! U MOHHAs1) B HEOPraHUYECKUX COCIUHECHUSIX;
packpbiBath  cmbicn  Ilepuogmueckoro  3akonma [,  UW.  Menneneesa:
JEMOHCTPUPOBATh  [OHMMAaHUE  IEPUOAUYECKOW  3aBUCUMOCTH  CBOMCTB
XUMUYECKUX BJIEMEHTOB OT MX MOJIokeHUs B [lepuoguyeckoid cucreme, 3aKOHOB
COXPAaHEHHUS MacCChl BEIIECTB, IIOCTOSHCTBA COCTABA, ATOMHO-MOJIEKYJISIPHOIO
y4EHMsI, 3aKOHa ABOTaipo;
OTHMCHIBaTh M XapaKTepu3oBaTh TaOnwunyto (opmy I[leprogmdeckoit cucTembl
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHas noArpynna (A-rpynmna)» u
«noboyHas noarpymnmna (b-rpynmna)», manbie U OOJbIIME MEPUOIBI, COOTHOCUTH
o0o3HaueHMsI, KOTOpele wuMeioTcss B Tabnuue «llepmonnyeckas cucrema
xuMuyeckux ssiemeHToB [[. M. MeHneneeBa» C 4HMCIOBBIMHA XapaKTEPUCTHKAMU
CTPOCHHUSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsi sapa, 0OIllee Yucio
AIIEKTPOHOB U PACTPEEICHUE UX IO JIEKTPOHHBIM CIIOSIM);



KJIACCU(PUIIMPOBATh  XUMHUYECKHE DJIEMEHTBhl, HEOpraHMYeCKHe  BEIIEeCTBA,
XUMHYECKHE peakiuu (M0 YUCIy M COCTaBy YYacTBYIOIIMX B PEAaKIMH BEILECTB, MO
TeroBoMy 3G (deKTy);

XapaKTepu30BaTh (OMUCHIBATDH) OOIINE XUMUYECKHE CBOICTBA BEUIECTB Pa3IMYHbBIX
KJIacCOB, TOATBEpKAas OMNHMCAHUE TMPUMEpPaMH MOJIEKYJISIPHBIX ypaBHEHHIA
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

IPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX Ka4YECTBEHHOT'O COCTaBa,
BO3MOYKHOCTH NMPOTEKAHUSI XUMHUECKUX MTPEBPAIICHUI B Pa3IMYHBIX YCIOBHSIX;
BBIYUCIIATh OTHOCUTENIBHYIO MOJIEKYJIAPHYIO M MOJISIPHYIO MAacChl BEILECTB,
MacCOBYIO JIOJI0 XMMHMYECKOTO 3JIEMEeHTa Mo (opMylie COeIMHEHHS, MAaCcCOBYIO
JIOJII0 BEIIECTBA B PacTBOpPE, MPOBOJAUTH PACUETHI MO YPAaBHEHHIO XUMHUYECKOU

peakuu;

MPUMEHSTh OCHOBHBIE OIEpPAllUM MBICIUTEIBHON ACATEIBHOCTH — aHAIU3 U
CHHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTEMAaTU3alluI0, KIaCCU(DUKAIINIO, BBISBICHUE
MPUYMHHO-CJICJICTBEHHBIX CBSI3€ — IS HW3Y4YEHHS CBOWMCTB BEIECTB U

XUMHYECKUX PEaKlUid, eCTeCTBEHHO-HAyUYHbI€ METOJbI TO3HAHUS — HAOJI0EHUE,
U3MEPEHUE, MOJEIUPOBAHUE, FKCIIEPUMEHT (peaibHbII U MBICIICHHBIN);
CleloBaTh MpaBWJaM IMOJIb30BAHUS XMMHYECKOM MOCYI0Ml U J1abopaTOpHBIM
000pyI0BaHMEM, a TAK)Ke MPaBUJIaM OOpalleHHUs C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMUA TI0 BBIMOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB TI0
MOJIYYCHUIO W COOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOAOPOJA W KHUCIOPOAA),
IPUTOTOBJICHUIO PACTBOPOB C OIPEAECIEHHOM MAacCCOBOW [I0JIEM PacTBOPEHHOTO
BEIIECTBA, IUIAHMPOBATH M MPOBOAUTH XUMHUYECKHE HKCIIEPUMEHTHI 10
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH M KHUCJIOT C MOMOUIIbIO HHIUKATOPOB
(makmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIy oOydenus B 9 kjacce mpeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YyHAIOUIUXCSl YMEHHUI:
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHSATHH: XMMHUYECKHH 3JIEMEHT,
aTOM, MOJIEKyJa, UOH, KaTUOH, aHHOH, MPOCTOE BEILECTBO, CJIOKHOE BEILECTBO,
BaJICHTHOCTb, 3JEKTPOOTPUIATEIILHOCTb, CTENEHb OKHUCIIEHUS, XHMHUYECKas
peaxius, XMuMU4YecKas CBs3b, TEIUIOBOM 3PPEKT peaKiiu, MOJIb, MOJISIPHBINA 00BEM,
pacTBOp, DIIEKTPOJIMUTHI, HEDIEKTPOIUTHI, JICKTPOJUTUYECKAsS JAUCCOLUALINS,
peakIMy MOHHOTO OOMEHa, KaTajau3aTop, XMMUYECKOe paBHOBecHEe, 0OpaTUMBbIE U
HeoOpaTUMble peaxiu, OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE peaxiuu,
OKHUCJIUTEb, BOCCTAHOBUTEIb, OKUCICHHME W BOCCTAHOBJICHHE, aJJIOTPOIHUS,
aM(OTepHOCTh, XHUMHYECKasl CBsI3b (KOBaJEHTHAasl, WOHHAs, METaJUInuecKas),
KpUCTAITMYECKasi peréTka, KOppo3usi METAIJIOB, CIUIABbI, CKOPOCTh XUMUYECKON
peakiuu, npeaensHo nomyctumas konmentparus [1JIK BemecTsa;



WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSATUN U IPUMEHSATH 3TU
TIOHSTHS TIPH OMMCAHUU BEIIECTB U WX MPEBPAICHUN;

WCITOJI30BAaTh XUMUYECKYIO CHMBOJIMKY IS COCTaBIICHUS (OPMyN BEIIECTB U
YPaBHEHUN XUMHYECKUX PEAKIUN;

OTPENENATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XHUMHYECKUX OHIIEMEHTOB B
COCIMHECHMSIX PA3IMYHOTO COCTaBa, MPUHAJJIC)KHOCTh BEIIECTB K ONMPEAeIEHHOMY
KJIACCy COCAMHEHWH 1o (opmysiaM, BHJ XHUMHYECKOW CBs3M (KOBaJICHTHAs,
WOHHAsi, METaJUIMYecKas)) B HEOPraHWYECKUX COCAUHEHUSX, 3apsA]l HOHa IO
XUMUYECKON (popMmylie, XxapakTep cpeibl B BOAHBIX PACTBOPAX HEOPraHMYECKUX
COCIMHEHUI, TUIT KPUCTAJJIMYECKON PEMIETKH KOHKPETHOTO BENIECTBA;
packpeiBath cMbIci [lepmogmueckoro 3akona JI. WM. Menaeneesa wu
JEMOHCTPUPOBATh €r0 TIOHMMAHHE: OIMUCHIBATh M XapaKTePU30BaATh TAOIHYHYIO
dbopmy Ileproguyeckoil cucTeMbl XMMUYECKHX 3JIEMEHTOB: Pa3ivyaTh MOHSITHUS
«raaBHas noArpymmna (A-rpymmna)» u «rnodounas noarpynna (b-rpynmna)», mansie u
OONBINIE  TEPUOJbI, COOTHOCUTH O0O3HAYCHHUS, KOTOPHIE HMEIOTCA B
MEePUOINYECKON TaOIHUIE, C YMCIOBBIMH XapaKTEPUCTHKAMU CTPOEHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsn sjpa, oOIee YHuciIo SJICKTPOHOB U
pacrpejiefieHde UX IO JICKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH
B U3MEHEHHUH CBOMCTB JIEMEHTOB M UX COCJIMHEHHI B Mpejiesax MajblX MMepUOIOB
Y TJIABHBIX MOJTPYII C YYETOM CTPOCHUS MX aTOMOB;

KIacCu(UIMPOBaTh  XMUMHUYECKHUE  DJIEMEHTHI, HEOPTaHWYECKHE  BEIECTBa,
XUMHUYECKUE PeaKIMK (110 YUCIY U COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, IO
TerioBoMy 3(d@eKxTy, M0 H3MEHEHUIO CTENEeHEeW OKHUCICHHUS XUMHYECKHX
AJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIIME U CIECIUPUICCKUE XUMHUYECKHE CBONCTBA
MPOCTBIX ¥ CJIOXHBIX  BEMIECTB, TMOATBEPKIas OMNHUCAHWE TPUMEpPaMU
MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUM COOTBETCTBYIOLIUX XUMUYECKUX PEaKIU;
COCTaBJISITh YPaBHEHUS AJIEKTPOJUTUUYECKON AMCCOLMALIMM KUCIOT, IIEJoued U
COJICH, TIOJTHBIC U COKpAIIEHHBIC YPAaBHEHUS PEaKInii HOHHOTO 0OMEHa, YpaBHEHUS
peaknuii, TMOATBEPKIAIOIMINX CYIIECTBOBAHUE TEHETUYECKOW CBSI3U  MEKIY
BEIIECTBAMHU PA3IINIHBIX KIIACCOB,;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIMI MOCPEACTBOM
COCTaBJICHUS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMiA;

MPOTHO3UPOBATh CBOMCTBA BEMIECTB B 3aBUCHUMOCTH OT UWX CTPOCHUS,
BO3MOYKHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAIICHHUIA B PA3IMYHBIX YCIOBHSIX;
BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJSIDHYI0O U MOJISIPHYIO MAacChl BEILECTB,
MacCOBYIO JOJI0 XUMHYECKOTO 3JIeMeHTa 1o (opmylie COeIUHEHHs, MaCCOBYIO
JIOJII0 BEIlleCTBA B PAcTBOpPE, MPOBOJUTH PACUETHI MO YPABHEHHIO XMMHUYECKOU
peakuuu;



coOmoIaTh TpaBWUjia TIOJIB30BAHUS XUMHUYECKONM TIOCYIOM H J1abOpaTOPHBIM
obopyoBaHUEM, a TaKXKe MpaBuUjia OOpaIeHns C BEHIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMA TI0 BBITMIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB TI0
MOJTYUYE€HUIO U COOMPAHUIO ra3000pa3HbIX BEIIESCTB (AMMHaKa U yIieKUCIIOro ras3a);
MPOBOJIUTh PEAKIUM, TOATBEPKAAIOIINE KAaYECTBEHHBIM COCTAB Pa3JIMYHBIX
BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPUI-, OpOMUA-, HUOAUI-, KapOOHAT-,
docdar-, cwmkar-, cyiabhar-, THUIPOKCUI-UOHBI, KaTHOHBI AMMOHHS W HWOHBI
M3YYECHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPTraHMYECKUX
BCIIICCTB;

MPUMEHATh OCHOBHBIE OIEPAIMU MBICIUTEIBHON JEATEIBHOCTY — aHAJINU3 W
CHUHTE3, CpaBHEHHE, O0000IEeHNEe, CHUCTEMATU3AINIO, BBISIBICHUE MPUINHHO-
CJICICTBEHHBIX CBSI3€M — JJISI U3YUYEHHUS] CBOMCTB BELIECTB U XUMUYECKUX PEAKIIUH,
€CTEeCTBEHHO-HAyYHbIE  METOJbI  TIO3HAaHWS —  HaOJNIOJeHHEe, HW3MEpeHue,
MOJICTUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICTICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoauyecTBOo 4acoB
Ne HanmeHoBaHMe pa3je/ioB U TeM K o DJIeKTpOHHbIe (LM (ppPOBbIE)
n/n NMPorpamMmbl Bcero OHTPOJBHDIC paKTHieckue o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
Pasznea 1. IllepBoHayaibHbIe XMMUYECKHUE MOHATHS
Xumus — BakHast 00J1aCTh
1.1 €CTECTBO3HAHUS U PAKTHYECKOM 11 2 bubmnorexa LIOK
’ P https://m.edsoo.ru/7f41837¢
JIeATEIIbHOCTH YeJIOBEKa
12 BeiiectBa 1 XuMu4eckue 20 1 bubmuoreka [JOK
) peaKIuu https://m.edsoo.ru/7f41837¢
Hroro mo pasaeny 31
Pa3jen 2. BaxkHeiilune npeIcTaBuTe/ M HEOPraHNYECKUX BelIeCTB
21 Bo3ayx. Kucnopog. Ilonstue 06 6 1 bu6nuoreka [IOK
) OKCHIaX https://m.edsoo.ru/7f41837¢
25 Bonopoa.Ilonstue o kuciorax u 10 1 bu6nuorexa LIOK
' COJISIX https://m.edsoo.ru/7f41837¢
23 Bona. PactBopsr. [Tonsitue 06 7 1 1 bu6nuoreka [IOK
) OCHOBaHHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCCBI 16 | 1 bubmmoreka [JOK
) HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢
HUroro o pasnerny 39
Paznen 3. Ilepuoagnueckuii 3axkoH u Ilepuoguyeckas cucrema xumuueckunx 3jeMeHToB /I. U. MenneneeBa. CTpoeHue aToMOB.
XuMmnueckas cBsizb. OKHCJIANTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHT
[lepuonuueckuii 3aKOH U
31 IIepuoanueckas cucrema 11 bu6nuorexa [IOK
) XUMHYECKHX 3JIeMeHTOoB []. 1. https://m.edsoo.ru/7f41837¢
Menpene-eBa. CTpoeHue aToma
39 XuMuueckas CBs3b. 17 | bubnuoreka [JOK
' OKHCIUTEIBHO- https://m.edsoo.ru/7f41837¢




BOCCTAHOBHUTCIIbHBIC PCAKIINH

Hiroro mo pasper 28 bubmunoreka LIOK
y https://m.edsoo.ru/7f41837¢
PesepBHOE Bpemst 4 Bubmzorexa [IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




9 KVIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K o (ungposbie)
n/n MPOrpamMmbl Bceero OﬁﬂTp 0JIbHBIC pﬁaKanecmae o0pa3oBaTe/bHbIE
padoTsl padoThI pecypesl
Pa3nen 1. BemecTBO 1 XUMHYecKHe peaKIIun
11 [ToBTOpeHue u yriayOieHrne 3HaHUH OCHOBHBIX 5 1 bubmmoreka [JOK
' pasaesioB Kypca 8 Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexka [HOK
' peaKkIui https://m.edsoo.ru/7f41a636
13 DNEKTPONUTHYECKAsT JUCCOLIHAIIHSI. 8 1 1 bubnnorexka [HOK
' XUMHUYECKUE PEAKIIMU B paCTBOpPax https://m.edsoo.ru/7f41a636
Hroro mo pasaeny 17
Pasnen 2. HemeTa/uIbl M HX COeIMHEHUS
21 OO6mas XxapakTepruCcTUKa XUMHUIECKUX 4 1 bubanorexka [HOK
' sneMeHTOB VIIA-rpynmsl. ["anorensl https://m.edsoo.ru/7f41a636
s | o ; B LOK
’ Py - P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas XxapakTepuCcTUKa XUMUYECKUX
bu6mmoreka [IOK
- 7 1
23 aneMeHTOB VA-rpynmnsl. A30T, pocdop u ux hitps://m.cdsoo.xu/ 7412636
COETMHEHUS
OO61as XxapakTepucTUKa XUMUYECKUX
2.4 I-)JIGHI\ieHTO}? IVAI-)I‘pyHHH VYraepon 1 KpeMHHA 8 1 2 Bubmioreka LJOK
' ' https://m.edsoo.ru/7f41a636
U UX COCTMHEHUS
Hroro mo pasaeny 25
Pa3nen 3. MeTa/Liibl M HX COeIMHEHUS
N bubmuorexa [JOK
4
31 Obmwe cBojicTsa MCTaIIOB https://m.edsoo.ru/7f41a636
3.2 BaxHelimme MeTamuibl 1 X COSTUHEHUS 16 1 2 bubinmoreka [JOK




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

Hroro o pasaeny 20
Paznen 4. Xumusi 4 OKpyKamas cpeaa
4.1 BemectBa 1 MmaTepuanbl B )KU3HU YEIOBEKA 3 Bubmioreka [IOK
) https://m.edsoo.ru/7f41a636
Hroro no pasaeny 3
Pe3sepBHOC BheMSI 3 bu6mmoreka [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

KoandyecTBo yacoB

Ne Tema ypoka KonTponbnire I DJIeKTPOHHBbIE HU(PPOBHIE
n/n Bcero p PaKTHHECKHE o0pa3oBaTejibHbIE PecypChl
padoThI padoThbI
1 [Ipenmer xumun. Posb XuMuM B KU3HU YEIOBEKA. 1 Bbubmunoreka LIOK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 ITonsgaTue o MeTonax MO3HAHUS B XUMUH 1 E;S:.I;I/(geﬁlsiorﬁ/ 022 Te
[Tpaktrueckas padota Ne 1 «IIpaBuia paboTh B Bubsorexa [IOK
3 1a00PaTOPUH M IIPUEMBI OOPAILEHUS C 1 1
na6ogaTogHHM ogopyILOBa II{) H;Lllw» https://m.edsoo.ru/ff0d23dc
4.5 Yucrtele BemecTBa U cMecu. CriocoObl pa3ieneHus 2 Bu6muotexa [JOK
cMmecen https://m.edsoo.ru/ff0d26ca
6 [IpakTuueckas padora Ne 2 «Pa3nenenue cmeceit | | Bu6muotexa [JOK
(Ha MpUMepe OYMCTKH TTOBAPCHHOM COJIH)) https://m.edsoo.ru/ff0d28c8
7 ATOMBI ¥ MOJIEKYJIBI 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
3.9 XHUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) 2 bubmuoteka [JOK
XUMHUYECKHX JJIEMEHTOB https://m.edsoo.ru/ff0d2be8
10 [IpocThie U CIIOXKHBIC BEIIECTBA 1 Eggglfge;ziorﬁ/ Ff0d2a6e
bub6munoreka LIOK
1 ATOMHO-MOJIEKYJIIPHOE yuCHHUE ! https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
12-14) Xwumunueckas ¢popmyna. BareHTHOCTh aTOMOB 3 Egggﬁeﬁiorﬁ/ FOd2eac
XUMHUYECKHX JJIEMEHTOB
15-16 OtHocurtenbHas aroMHas macca. OTHOCUTEIbHAS 2 but6mmorexa [IOK

MOJIEKYJISIpHAs Macca

https://m.edsoo.ru/ff0d323c¢




MaccoBas J0JIA XUMHYCCKOI'O 3JICMCHTA B

bubmunoreka LIOK

17-18 COEIMHEHUN https://m.edsoo.ru/ff0d350c¢
but6mmoreka [IOK
19 KonuuectBo BemectBa. Moiib. Mouisipaas Mmacca https://m.edso0o.ru/f0d5230
20 DOu3nYecKrue U XUMUYECKHUE SBICHHUS. but6mmoreka [IOK
XuMUYecKasi peakiusl https://m.edsoo.ru/ff0d37fa
71 [Ipr3Haku ¥ ycinoBus NPOTEKAHUS XUMUYECKHUX bubmuoteka [JOK
peaKImit https://m.edsoo.ru/ff0d3al6
2203 3aK0OH COXpaHEHUsI MAaCChl BEIIECTB. XUMUYECKUE bubmmoreka [JOK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
2425 Brrunciaenus koiauuecTBa, MacChl BEIIESCTBA 110 bub6munoreka LIOK
YpaBHEHUSM XUMHUUYECKHUX PEAKIIUHA https://m.edsoo.ru/ff0d5708
26-08 Knaccudukanus XuMU4eCKUX peaKiui Bu6muotexa [JOK
(coenMHEHMs, pa3JIOKEHUS, 3aMEIICHUsI, 0OMEHA) https://m.edsoo.ru/ff0d3{34
29-30 M. B. JIoMOHOCOB — y4€HBIN-3HIIUKIIONEINUCT. but6mmoreka [IOK
O0001IeHNe U CHCTeMaTU3alus 3HAHUN https://m.edsoo.ru/ff0d40c4
31 Kontponbnast pabora Nel mo teme «Bemectsa u bubmuoteka [JOK
XUMHUYECKHE PEAKIIHI) https://m.edsoo.ru/ff0d4290
52 Kataopono. snewen 1 npootos semecrso Bufmrorexa LIOK
' https://m.edsoo.ru/ff0d448e
O30H
| e wmasecane s aciopor BiGores 10K
’ : https://m.edsoo.ru/ff0d4614
OKCHJIaX
34 Crioco0sI MoTy4eHHst KHCIIOpo/ia B 1a00opaTopuun bubmmoreka [JOK
Y IPOMBINIUICHHOCTHU. [IpuMeHeHne Kuciopoia https://m.edsoo.ru/ff0d497a
55 momrmie o repmoNRIMEOKON ypasHenI, 9K50- uGanorea LIOK
’ https://m.edsoo.ru/ff0d4790
1 DHAOTEPMUYECKHUX PEaKIIHIX
36 TormBo (He(Th, yroyib U MeTaH). 3arpsi3HeHHe Bu6muotexa [JOK

BO3]1yXa, CIIOCOOBI €r0 MPeI0TBPaICHUS

https://m.edsoo.ru/ff0d4c4a




37 [IpaxkTuueckas padora Ne 3 o teme «Ilomydyenue Bu6muotexa [JOK
1 coOMpaHue KUCIOPOia, H3YUECHUE €T0 CBONCTBY https://m.edsoo.ru/ff0d4ae2
38 Bopopoa — sneMeHT B IpocToe BEIIECTBO. but6mmoreka [IOK
Haxoxxnenue B nmpupoje https://m.edsoo.ru/ff0d4dd0
39 ®u3MYECKUe 1 XUMUYECKHE CBOMCTBA BOIOPO/A. but6mmoreka [IOK
[Tpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
40-41| TloHATHE O KUCITOTAX M COJISAX E:ng?/ﬁeezziorﬁ/ F0d50d2
42 Crioco0sI oTy4eHust BOAOPO/ia B IabopaTOpuu bubmorexa [IOK
https://m.edsoo.ru/ff0d4dd0
43 [Ipaktuueckas padora Ne 4 mo teme «Ilomydyenue Bu6muotexa [IOK
1 coOupaHue BOJOPOaa, U3YUCHHUE €r0 CBOWCTBY https://m.edsoo.ru/ff0d4{42
44 Monspabiii 006EM ra3oB. 3akoH ABOTaapo E;S:'I;I/(r)geeliiasciorls/ FF0d542e
Boruncnenus o0bEma, KoJIM4ecTBa BellecTBa rasza
’ but6mmoreka [IOK
45 0 €T0 U3BECTHOMY KOJMYECTBY BEIIECTBA WIIH )
06BNy https://m.edsoo.ru/ff0d55a0
Brruncienust 00bEMOB ra3oB 10 ypaBHEHUIO BuGmmorexa IJOK
46-47| peakuuu Ha OCHOBE 3aKOHA 0OBEMHBIX )
OTHOLLCHII 14308 https://m.edsoo.ru/ff0d5708
. but6mmoreka [IOK
48 dusnyeckrue 1 XUMUYECKHE CBOMCTBA BOJLI https://m.edsoo.ru/f0d587a
49 CocraB ocHoBanwuii. [ToHsiTHE 00 HHIUKATOPAX E;S:'I;I/(r)geeliiasciorls/ FF0d59e2
Bona kak pactBoputens. HacblieHHbIe 1 Butmiorexa [[OK
50-52 HeHachIlIEHHbIE pacTBOPBI. MaccoBas 1015 https://m.edsoo ru/f0d5b40
BEILIECTBA B pACTBOPE . — ]
[IpakTuueckas padora Ne 5 o reme
53 «ITpurotoBieHue pacTBOPOB C ONPEACIEHHON 5365?/(;;66%1(];201_5/ ff0dSeba
MacCOBOH J0JI€N pACTBOPEHHOIO BEILIECTBA» DS/ )
54 Kontponbnas padota Ne2 o reme «Kucnopo. bubnuoreka [JOK

Bopopoxa. Boga»

https://m.edsoo.ru/ff0d6342




55 Oxkcuppl: cocTaB, KiacCU(UKAIIHSI, HOMEHKIATYpa https://m.edsoo.ru/ff0d664e
56-57 [TonydyeHnue u XUMHYECKHE CBOMCTBA KUCIOTHBIX, Bbubmunoreka LIOK
OCHOBHBIX U aM()OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
53 OcHoBaHUs: COCTaB, KJIacCU(pUKAIIHS, but6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
59-60| IlomyueHue U XUMUYECKHE CBOMCTBA OCHOBaHUI bubmorexa LIOK
https://m.edsoo.ru/ff0d67ca
61 Kucnotsr: cocraB, kiaccudukanms, but6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
62-63| IlomyueHue U XUMUYECKHE CBONCTBA KUCIIOT E;S:'I;I/(r)rfee?sg)orﬁ/ FFOdfee?
64-65 Conu (cpenHue): HOMEHKIIATypa, CocoOb bubmmoreka [JOK
MOJTYYCHUS, XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuyeckas padora Ne 6. Pemenue Butmiorexa [[OK
66 AKCIEPUMEHTAIBHBIX 3a71a4 110 TeMe «OCHOBHBIE )
KJIACChl HEOPTaHUYECKUX COCIMHECHUI https://m.edsoo.ru/00ad9b7e
67-68 I'eneTndeckas cBA3b MEXKIY KilaccaMu Bu6muotexa [JOK
HEOPTraHWYECKUX COCTMHECHHI https://m.edsoo.ru/00ad9a50
. bubmuoreka [{OK
69 O0600611eHre U crucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch?
70 Kontponbnas padota Ne3 no teme "OcHOBHBIE bubmuoteka [JOK
KJIaCChl HEOPTAaHUYECKUX COeTUHEHUN" https://m.edsoo.ru/00ad9ela
[TepBble MOMBITKY KJIACCU(PUKAUU XUMUYECKUX
bu6mmoreka [IOK
71 a1eMeHTOB. [loHsATHE 0 Tpynmax CXOIHBIX )
EMOHTOR https://m.edsoo.ru/00ad9ffa
[Iepuonnueckuii 3akoH u llepuoanueckas BuGmmorexa I[OK
72 crucTemMa XMMU4YecKux 3yemeHToB /1. U. https://m.edsoo ru/00adas2c
Menieneena . — ]
bub6munoreka LIOK
73 Tepuozpt, rpymmbi, mozrpyime! https://m.edsoo.ru/00ada52c
74-75  Crpoenue atoMoB. COCTaB aTOMHBIX SIAEP. bubmuoteka [JOK




N30TONEI

https://m.edsoo.ru/00ada342

CTpoeHue IEKTPOHHBIX 000I0YEK aTOMOB

bubmunoreka LIOK

76-78 ij}:g;g;g;gep MOZYECKOH cucTembt [T M. https://m.edsoo.ru/00adabbc
o] AT atory s B LOK
Meneneesa https://m.edsoo.ru/00ada824
g | e Tepuomesior s o panims o LOK
T — ’ https://m.edsoo.ru/00ada96e
22 PesepBHblit ypok. O000I1IEHNE 1 CUCTEMaTH3AIHS
3HaHui / Beepoccuiickas nmpoBepoyHas padbora
]3 PesepBHblit ypok. / Beepoccuiickas mpoBepouHast
pabota
’4 DIEKTPOOTPULIATEILHOCTh AaTOMOB XUMHUUYECKHUX bubmmoreka [JOK
2JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoteka [JOK
85-86 HMonHasg xumMu4eckas CBA3b https:/m.c dsi.ru /00adac34
bubmuoteka [JOK
87-88 KoBaneHTHas MOJISIpHASE XUMUYECKAsI CBSI3b https://m.c dS(EE).ru /00adaabs
89-90 KoBaneHnTHas HenoasipHas XUMUYECKasi CBA3b. bubmuoteka [JOK
MeTtanmuieckast CBsi3b https://m.edsoo.ru/00adaab9
bubmoreka [{OK
91-93| Crenexs oxuciernus https://m.edscI)_E).ru/OOadanS
bubmoreka [{OK
94-98| OKHMCIUTETHLHO-BOCCTAHOBUTEIbHBIC PEAKIIUN https://m.c dS(])_E).ru 100adb076
99 OKUCIUTENN U BOCCTAHOBUTEIIH bubmorexa I[IOK
https://m.edsoo.ru/00adb076
100 Kontponbnast padora Ne4 mo teme «CtpoeHune bubmuoteka [JOK
aToma. XUMHUYECKasl CBSI3b)» https://m.edsoo.ru/00adb486
101- | Pe3sepBHblii ypok. O000IIEHNE U CHCTEMATH3AIUS bubmuoreka [JOK
102 3HAHUH https://m.edsoo.ru/ff0d61c6




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KIIACC

KoJanuyecTBo 4acoB DJIeKTPOHHbIE
Ne ara H(ppoBbIE
n/n Tema ypoxa Bcero Kontponbubie - Ipaxtuieckue §3yqeﬂnﬂ gﬁ];l;I;OBaTeHLHLIe
padoTshI padoThI pecype
[lepuoauueckuii 3aK0OH.

1 [Tepmonnueckas cucrema 1 bubmunoreka LIOK
XUMHYECKHX deMeHTOoB /1. 1. https://m.edsoo.ru/00adb59e
Menneneena

KOHOMEPHOCTH B U3MEHEHUU
2 31201(7)10;)13 )ecslM(I)/IcquKI/ngane;eHTOB 1 bubmaorexa LIOK
.. https://m.edsoo.ru/00adb6b6
NEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bubnmoreka [JOK
HEOPTraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bujabl XUMHUYECKON CBSI3U U TUIIBI | bubnuoteka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponsHnas padora Nel mo

5 teme «[loBTOpenue u yrinyOienue 1 1
3HAHUN OCHOBHBIX Pa3/eiiOB
Kypca 8 Kiiaccay
Knaccudukamnust XuMrU4ecKux

6 pEaKIHii 110 Pa3aIMYHLIM 1 buGmnorexa [IOK

https://m.edsoo.ru/00adbcb0
MpU3HAKaM
ITonsatue o ckopoctu

7 xuMuueckon peakuuu. [lonsarue o 1 bubmmoreka [JOK
TOMOT'€HHBIX U I'€TEPOrE€HHBIX https://m.edsoo.ru/00adbe9a
peakuusix
[TonsiTe 0 XUMUYECKOM
paBHOBecuH. DakTOpHI,

] BIIMSIIOLLIME HA CKOPOCTh | bu6nuoreka [IOK

XUMHYECKOW peaKkIuu U
MOJI0KEHUE XUMUYECKOTO
paBHOBECHS

https://m.edsoo.ru/00adc28¢c




OKHUCIIUTENBHO-

but6mmoreka [IOK

? BOCCTaHOBUTEJILHBIE PEAKIIUU https://m.edsoo.ru/00adcade
T N
o0 | b smeporron Buaores 10K
A THAIHH. https://m.edsoo.ru/00adcd68
CITa0BIe ANEKTPOJIUTHI
11 HonHrle ypaBHEHUS peaKIInU Bubmorexa HOK
yp peaxn https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
OCHOBaHUI B CBETE
12 [IPEICTABIEHUNA 00 Bubmorexa HOK
pel o https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUUECKON
IUCCOLIMAIUU
XUMHYECKHE CBOWMCTBA COJIEN B
13 CBETE MpeACTaBICHUH 00 bu6nuoreka [JOK
3JIEKTPOJIUTHYECKON https://m.edsoo.ru/00add8b2
IUCCOLIAIUU
14 IMTonsgaTue o ruaponnse coiaei bubnorexa LIOK
p https://m.edsoo.ru/00add9d4
15 O06o00mIeHNEe U CHCTEMAaTH3aIIHS bubnuoteka [JOK
3HAHUH https://m.edsoo.ru/00addd12
IIpaxTrueckas padora Ne 1.
16 «I?emTeIId;Ier 3I<<;:Inpe I/II\IGHTaJ'IBHBIX bubanorexa LIOK
p https://m.edsoo.ru/00addbfa
3a7a9
KonTtponbnas pabora N2 mo
17 TeMe «DIEKTPOIIUTHYECKAas bu6nuoreka [IOK
IYCCOIMAIMsI. XUMUYECKUE https://m.edsoo.ru/00addec0
pEeaKIIiu B pacTBOpax»
OO011ast XxapakTEPUCTUKA
18 ranlcl)lr:H)(()Bp X;le%leTcPIIme bubanorexa LIOK
- ) https://m.edsoo.ru/00addfe2
CBOMCTBA Ha MIPUMEpPE XJI0pa
Xioposogopon. ComnsHa
19 KI/JIICJfOT]z. I)[(I/III)VII?‘-IGCKJI-/IIZHC}:IOI‘;ICTBa bubmorexa IIOK
i ’ https://m.edsoo.ru/00ade104
MoJTyYeHUE, MPUMEHEHUE
20 [IpakTuueckas padora Ne 2 o Bu6muotexa [JOK




teMe «lloydenue comssHoN
KHCJIOTBI, U3YYCHHUE €€ CBOMCTB)

https://m.edsoo.ru/00ade348

Brruucnenus 1o ypaBHEHUIM

bubmunoreka LIOK

21 XUMIHCCKHX PCAKILMH, CCTIH O/tMH https://m.edsoo.ru/00ade488
13 PEarcHTOB JIaH B M30BITKE

2 OO01mas xapakTepucTHKa bu6nuoreka [IOK
3neMeHTOB VIA-rpynmnsl https://m.edsoo.ru/00ade64a
AmnoTponHbie Mo pUKAIAH

23 cepsl. Haxoxaenue cepsl u €€ bubmmoreka [JOK
COCIMHEHUH B IPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBo0po/I, CTPOCHHE,

24 @HEHHG?KIEG?/I XI/II;/II/I‘-IGCKI/IG Bubmorexa LOK

N https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunpl cepbl. CepHas KHCIIOTa,
25 @H3H§6CKH§ u XI/II\I;I/I‘IGCKI/IG Bubmorexa LOK
N https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHHUE
XUMHYECKUE PEAKITNH, JICKAITHE
B OCHOBE IIPOMBIIIEHHOTO

2 croco6a Moyly4eHus cepHon bubmmorexa [JOK
KHCIOThIL. XUMHUUYECKOE https://m.edsoo.ru/00adec8a
3arpsA3HEHUE OKPYKaIOIIeH
Cpebl COCTMHEHUSIMU CEePhI

27 Brrunciienrue MmaccoBoil 1011 bubnuoteka [JOK
BBIXO/Ia MPOJYKTA PEAKIIUA https://m.edsoo.ru/00adec8a
OO1m1ast xapaKTepUCTHKA
3J1eMeHTOB VA-rpymnmel. A30T,

28 acIpocT aHeHI/IS}]; npupoae bubmmorexa LIOK
paclpoctp PHPOAE, https://m.edsoo.ru/00adeeab
bu3HYecKre U XUMHUYECKUE
CBOICTBA
AmMmuak, ero pusndeckue u

29 XUMHYCECKHE C(b];OﬁCTBa bubmmorexa LIOK

’ https://m.edsoo.ru/00adf004
MOJTyYCHUE U IPUMECHEHHUE
30 [IpakTuueckas padora Ne 3 mo bubnmoreka [JOK




teMe «lloydenune ammuaka,
M3YYE€HHUE €r0 CBONCTBY

https://m.edsoo.ru/00adf180

31 A3oTHas Kuciora, e€ pusndeckue bubmunoreka LIOK
Y XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHne HUTPATOB U
COJIE aMMOHHS B KQUECTBE
3 MUHEPATBHBIX YI00PEHHIA. bubmmoreka [JOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adf518
OKpYXaIoIIeil cpeabl
COCIMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u
33 docdopnas kucnora, pusndeckue bu6nuoreka [IOK
1 XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
MOJTy4YeHUE
Hcnons3oBanue pochatos B
34 KaueCTBE MUHEPAIIbHBIX bubnmorexa [JOK
ya0OpeHuid. 3arps3HeHne https://m.edsoo.ru/00adfc20
MIPUPOJHOM cpenbl pochaTamu
Yraepona, pacmpocTpaHeHHUE B
35 npu Ic)> Ie[ g)mnlzlecxgle u buGmnorexa [IOK
PHPOIIE, o https://m.edsoo.ru/00adfd9¢
XUMHUYECKHE CBONCTBA
Okcunpl yraeponaa, ux
M3UYECKUE U XUMUYECKUE
36 S)Boﬁcma DKOJIOTMYECKUE bubmaorexa LIOK
) https://m.edsoo.ru/00adfebe
POOJIEMBI, CBSI3aHHBIC C OKCHJIOM
yraepoaa (IV)
37 VYronbHas KUCHO0Ta U €€ CoNu bubmmorexa IJOK
https://m.edso00.ru/00ae006¢c
[Tpaktrueckas padota Ne 4 mo
38 teme "[losydueHne yriekucinoro bu6nuorexa [IOK
raza. KauectBeHHas peakius Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-HOH"
39 [TepBoHavanbHbIe MOHATHS 00 bubnmoreka [JOK

OpPraHn4YCCKUX BCHICCTBAX KAK O

https://m.edsoo.ru/00ae054¢




COCIMHEHMSIX yIJIepojia

40 KpemHuuii u ero coequHeHusI bubnorexa LIOK
P https://m.edsoo.ru/00ae080a
[TpakTrueckas pabora Ne 5.
41 Pemenue skciepuMeHTaIbHBIX Bu6muotexa [JOK
3aga4 mo reMe «BaxHeinme https://m.edsoo.ru/00aec0bf2
HEMETAJJIBI U UX COEINHEHUI
KontponbHas pabora Ne3 1o
42 TEME I<)<Ba>KHeﬁpmne HeMeTaJlIbl U bubmorexa [IOK
https://m.edsoo.ru/00ae0e18
UX COEIUHEHU
OO6mias xapakTeprucTuKa
XUMHUYECKHUX DIIEMEHTOB —
43 MEeTaJI0B. MeTainyeckas CBsi3b bubmuoreka [IOK
U MeTaJuIn4yecKas https://m.edsoo.ru/00ael103¢e
KPUCTAIUINYECKAS PEIIETKA.
dusuyeckue cBOUCTBA METAIIOB
XHUMHYEeCKHE CBOMCTBA METAIJIOB.
44 DIEKTPOXUMHUYECKUN P bubnorexa LIOK
p o P https://m.edsoo.ru/00ael 156
HaIpsKEHUH METaJJIOB
OO61me cnocoObI MOTyYEHUS
MeranioB. Crnasbel. Brruncienus
45 10 YPAaBHECHUAM XUMUUYECKUX Bubmorexa HOK
yp N https://m.edsoo.ru/00ael 156
peakIui, eciii OAUH U3
peareHTOB COJEPIKUT MPUMECH
46 IlousTHEe 0 KOPPO3UU METAIIOB Bubnorexa HOK
pp https://m.edsoo.ru/00ae1278
bubmunoreka LIOK
47 IllenosHbIe METALIEL https://m.edsoo.ru/00ae14b2
48 OKcuabl U THAPOKCUJIBI HATPUS U bu6nuoreka [IOK
KaJus https://m.edsoo.ru/00ae14b2
49 [[{enouHO3eMeNbHBIE METAILIIBI — bubnmoreka [JOK
KaJIBIIMA 1 Mardui https://m.edsoo.ru/00ael5e8
50 Baxneimme coeuHEHAS bubmunoreka LIOK

KaJablusa

https://m.edsoo.ru/00ael5e8




O0001IeHHE U CUCTEMATU3ALMS

51 N
3HAHUH
JKEcTKOCTh BOABI U CIIOCOOKI €& bubmunoreka LIOK
52
YCTPAHEHHUS https://m.edsoo.ru/00ac1886
ITpakTuueckas padora Ne 6 mmo
53 TGII)VIG ")KéCTKOCI')Fb BOJBI U Bubmiorexa IIOK
.. A " https://m.edsoo.ru/00aclae8
METO/IbI €€ YCTpaHEHUS
. bubmunoreka LIOK
>4 AJoMuHmH https://m.edsoo.ru/00aclc64
AmdoTepHbIe CBOICTBA OKCHJIA U bu6nuorexa [IOK
55
THJAPOKCHIA https://m.edsoo.ru/00aelc64
bubmunoreka LIOK
XK
26 cleso https://m.edsoo.ru/00ac1d86
57 Okcuabl, THAPOKCUIBI U COJIH bubnmoreka [JOK
xenesa (I1) u sxenesa (I1I) https://m.edsoo.ru/00ae35e6
53 O00011eHNEe U CUCTEMATU3ALMS
3HAHU
[TpakTrueckas pabora Ne 7.
59 Pemenue skcniepuMeHTaNbHbBIX bu6nuoreka [IOK
3aga4 mo reMe «BaxHeinme https://m.edsoo.ru/00ae3de8
METAaJLJIbl U UX COCIHHCHUS
Brruucnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHid, €CIIH OJIUH
W3 pEareHTOB JIaH B U30BITKE HIIH bu6nuoreka [IOK
60
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MAacCOBOH JOJIM BBIXOJIa
MPOJIYKTA PEAKIINHI
61 O0001IcHNE U CHCTEMATH3aLINS
3HAaHUH
KonTtponsHas padora Ne4 1o
62 Teme «BakHelie MeTauibl U uX
COCAUHECHUS
63 BemectBa u matepuansi B bu6nuoreka [IOK

HOBCGILHGBHOI\/’I KHM3HH 4YCJIOBCKaA

https://m.edsoo.ru/00ae3f50




64 XUMHUYECKOE 3arpsiI3HEHUE 1 bu6nuoreka [IOK
OKPYXaIOIIEeH cpeasbl https://m.edsoo.ru/00ae4270
65 Ponp xumun B penieHnn 1 Bu6muotexa [JOK
9KOJIOTHUUYECKHX MPo0IeM https://m.edsoo.ru/00ae4270
66 PesepBHelit ypok. O60011eHue u 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/00ac0d0a
67 PesepBHslit ypok. O60011eHne u 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33¢c
63 PeseprubIit ypok. O6001IeHNE U | bu6nuoreka [IOK
cUCTeEMaTH3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUS OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJabTaTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30oBaTeILHON MPOrPAMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs

1

ITo Teme: «HepBOHaLIaJ'II)HBIC XUMHUYCCKUC ITOHATHA

1.1

PACKpPBIBATH CMBICII OCHOBHBIX XHUMHWYCCKUX HOHATHH: aToM, MOJICKYJIa,
XUMHYECKHI 3JIE€MEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(O,Z[HOpOI[HaH u HGO,Z[HOpO,Z[Ha}I), BaJICHTHOCTb, OTHOCHUTCJIbHAsA aTOMHAasg
U MOJICKYJISIPHAs Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAST Macca,
MacCcoBasd A0J4 XHMMHYCCKOI'O JJIEMCHTAa B COCIUMHCHHU, MOJ'I}IprII\/'I
00BbEM, XMMHYECKas peakius, KIacCUPUKAIMI peaKIui: peakIuu
COCIMHEHUS, PEaKIMH PA3JIOKEHUs, PEAKIMH 3aMEIICHUs, PEeaKIuu
oOMeHa, 9K30- M DJHJOTEPMHUYECKHUE PEaKIMH, TEIIoBOH dhdexT
peakuuu, pacTBOp, MaccoBas  JIONii  BemecTBa  (MPOLIEHTHAs

KOHIICHTpAIIKs) B PaCTBOPE

1.2

HUIUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHMHUYCCKHX MOHATUN U

MMPUMCHSATH 3TU MMOHATHS ITPU OITMCAHUN BCHICCTB U UX HpeBpaH_IGHI/II\/'I

1.3

HCIOJIb30BaTh XHMMHUYECKYI0 CHMBOJHKY JUIS COCTaBiIeHHS (popmyr

BEILECTB U YPABHEHUN XUMUYECKUX PEAKLIUN

1.4

PACKpBIBATE CMBICII 3aKOHOB COXpPAaHCHHUA MACChl BCIICCTB, ITIOCTOSAHCTBA

COCTaBa, aTOMHO-MOJIEKYJIIPHOTO y4€HUs, 3aKOHAa ABOraapo

1.5

OnpeacCIsITb BAJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHaprIX COCIUHCHUAX

1.6

KJIaCCU(UIUPOBATh XMMHUYECKHE pEaKIuu (10 YHUCIYy U COCTaBy

YUYaCTBYIOUIMX B PEaKIMH BEUIECTB, 110 TEIIIOBOMY 3(PdeKTy)

1.7

BbIYUCIIATH OTHOCHUTCIIBHYIO MOJICKYJIIPHYIO W MOJIIPHYIO MAaCChI

BE€IICCTB

1.8

BBIUMCIISATH MAacCCOBYIO [IOJIF0 XHMMHYECKOTO JJeMeHTa 1o (opmyre

COCIMHEHMS,




1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCIICCTBA B PACTBOPC

1.10

INPUMCHATE CCTCCTBCHHOHAYYHBIC MCTOABI ITO3HAHUA — Ha6J'IIOI[eHI/Ie,

U3MEpEeHHe, MOICTUPOBAHNE, SKCTICPUMEHT (PEATbHBIN U MBICIICHHBII )

ITo Teme: «BaxxHeiime npeACcTaBUTENN HEOPTAaHUYECKUX BEIIECTBY»

2.1

PaCKphIBATh CMBICI OCHOBHBIX XUMHWYCCKHUX TMOHSATHH: OKCHuJ, KucCJjoTa,

OCHOBaHME, COJIb

2.2

OTpeAeNATh MPUHAMJICKHOCTh BEIIECTB K OMNpENeIEHHOMY Kiaccy

COEIMHEHUH 1o GopMyiam

23

KJIaCCI/I(bI/II_II/IpOBaTb HCOPTraHUYCCKUC BCIICCTBA

24

XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB
PA3INIHBIX KJIaCCOB, MOATBCPIKAaA OIMMCaHUuC npumMepamMunu

MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUil

2.5

IMPOTrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHUMOCTH oT HX|
Kau€CTBCHHOI'0 COCTaBa, BO3MOXHOCTH IIPOTCKAHHUA XUMHYCCKUX

HpeBpameHHf& B PAa3JIMYHBIX YCIIOBUAX

2.6

CeIOBaTh  MpaBWJaM  [OJH30BAHHUS  XUMUYECKOW TOCYIOH U
nabopaTOpHBIM 000pPYIOBaHHEM, a TaKXe IpaBUjaM OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHH C WHCTPYKIMSIMA TIO BBITIOJTHEHHIO
71a00paTOPHBIX XMMHUYECKUX OINBITOB IO IMOJYYEHHUI0O U COOMpaHUIO
ra3o00pa3HBIX BEIIECTB (BOJOpPONA U KHUCIOPOAA), MPHUTOTOBICHUIO
pacTBOPOB € OMPEAECIEHHON MAacCOBOM J0JIEN pacTBOPEHHOTO BEILIECTBA,
IUTAHUPOBATh W TMPOBOAWTH  XUMHUYECKHE  OKCIICPUMEHTBI IO
pacro3HaBaHUIO pPACTBOPOB  IIENOYeH M KHUCJIOT C  [OMOIIBIO

UH/INKATOPOB (JIAKMYC, (DeHOIPTATICHH, METUIIOPAHXK U APYTHUE)

2.7

MPOBOAUTDH PACUETHI M0 YPABHEHUIO XUMUYECKOM peakiiuu

ITIo Teme: «llepuoguueckuii 3akoH u Ilepuonmueckas cucrema
xumudeckux osnemeHTtoB J[. M. MenneneeBa. CTpoeHUE aTOMOB.

Xumuaeckas cBsi3b. OKHCIUTEIFHO-BOCCTAHOBUTEIILHBIE pCaknumn»

3.1

PACKPBIBATH CMBICII OCHOBHBIX XWUMHYCCKUX MOHSATHIH: AApO aroma,
JJICKTPOHHBIA CJIOH aroma, aToMHasi opOuTamb, paguyc aToma,
XUMHYCCKAadA CBA3b, IMOJIIpHAad U HCIOJIpHAsd KOBAJICHTHAA CBA3b,
3JIEKTPOOTPHULIATENILHOCTh, HOHHAs CBSI3b, MOH, KATUOH, AaHUOH, CTEIIEHb

OKUCJICHUA

3.2

KJ'IaCCI/I(bI/IHI/IPOBaTB XHUMHWYCCKUE IJICMECHTHI

33

OMKCHIBATh U XapaKTepu3oBaTh TabmnuHylo ¢opmy Ilepuoanueckoit




CUCTeMBl XMUMHYECKHX DJJIEMEHTOB: pa3IU4aTh TMOHATHS «TJaBHAs
noarpynmna (Arpymnma)» u «mobdounas nmoarpynmna (brpymnma)y, «manbie»

U «OOITBIITHE) TIEPUOIBI

3.4

packpeiBaTh cmbici  [lepuonnueckoro 3akona J[.MI. Menneneena:
ACMOHCTPpUPOBATL INMOHUMAHUC HepI/IOI[I/I‘IeCKOI\/'I 3aBUCUMOCTH CBOMCTB

XHUMHUYCCKUX 3JIEMCHTOB OT UX ITOJIOKCHUS B Hepno/:mqecxoﬁ CUCTEMCEC

3.5

COOTHOCUTH  OOO3HAYEHHUS, KOTOpPbIE HMEITCI B  Tabmuie
«Ilepuognueckas cucrema xumuueckux aemenToB .M. Menaeneesa» ¢
YUCJIOBBIMH  XapaKTEPUCTUKAMHM CTPOCHUS aTOMOB  XUMHYECKHX
DJIIEMEHTOB (COCTaB M 3apsja  siapa, oO0Imee YHCIO DSJIEKTPOHOB U

pacnpeeseHre ux 1o 3IEeKTPOHHBIM CIIOSIM)

3.6

ONpCACIIAATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 6HHapHI>IX COCAUHCHUAX

3.7

ONpeAeNsiTh BHJ XUMHUYECKOH CBA3M (KOBaJIGHTHas W MOHHAs) B

HCOPTaHUYCCKUX COCIUHCHUAX

9 KUIIACC

Kon
NpoBepPsiEeMOro
pe3yJabTara

IIpoBepsiemble nMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/ibHOI MPOrpPaMMbl OCHOBHOI0 00111er0 00pa30BaHus

1

[To Teme: «BemecTBO 1 XUMUYECKasi pEAKIUD)

1.1

pacKphiBaTh CMBICI OCHOBHBIX XHMHYECKHX TIOHSTHIA: pPacTBOp,
AJIEKTPOJIMUTHI, HEIIEKTPOJUTHI, DIEKTPOJIUTHUECKAsT ITUCCOLMAIIMS,
peaKkMu HMOHHOTO OOMEHa, KaTallu3aTop, XWMHUYECKOE paBHOBECHE,
o0OpaTumble u HEoOpaTHUMbIe peakuuu,
OKHCITUTEITbHOBOCCTAHOBUTEIIEHBIC peaKIuu, OKHCITUTEITb,
BOCCTAHOBUTENIb, OKHCICHHE W  BOCCTAHOBIECHHE,  AJJIOTPOIHS,
aM(pOTEepHOCTh,  XUMHUYECKas  CBA3b  (KOBaJCHTHas,  HMOHHAas,
METaJUInYecKas), KpUCTAJUIMYecKas pemérka, CIJIaBbl, CKOPOCTb

XUMHYECKON peaKiuu

1.2

HWIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUU U

IMPUMCEHATH OTH IMMOHATHUA ITPHU OIIMCAHHUU BEIICCTB U UX npeBpameHHﬁ

1.3

COCTaBJIATh YPaBHEHUS DIIEKTPOJUTHYECKON JHCCOLMALMM  KHUCIIOT,
LIEJI0YEH M COJIEH, IIONHBIE M COKpALIEHHBIE YPAaBHEHMS pEaKLUil

HOHHOTro oOMeHa

1.4

PaCKpbIBATh CYHIIHOCTH OKHCIIHUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ




MOCPEJICTBOM COCTABJICHUS 3JICKTPOHHOTO OaiaHca STHUX peakluit

1.5

MPOBOAUTH PACUETHI [0 YPaBHEHUIO XUMUYECKOM peakiuu

Ilo Ttemam: «Hemeramnpl M uX coeguHeHUss» U «MeTalipl U HUX

COCOUHCHUA»

2.1

XapaKTepU30BaTh (OMUCHIBATH) OOIIME U CHEIU(DUUESCKHE XUMHUUYECKHE
CBOICTBa IMPOCTBIX MW CJIOKHBIX BCHICCTB, IOATBCPIKAAsA OIMMCAHUC
MpUMEPaMU MOJICKYJIIPHBIX M WOHHBIX YPaBHEHHUI COOTBETCTBYOIIUX

XUMHYECKUX PEAKIUI

2.2

COCTaBJISITh YPAaBHEHMsI pPEaKIUil, MOITBEP)KIAIOUINX CYLIECTBOBAHUE

TeHETHYSCKOM CBA3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIIACCOB

23

IMPOTrHO3UPOBATH CBOMCTBa BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUHA,
BO3MOXHOCTH MNPOTCKAaHUA XHMHYCCKHUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHUSIX

24

CNIeOBaTh  IPaBWJIaM  MOJB30BAaHMA  XUMHYECKOW  TOCYlAOH W
na00opaTOpHBIM 00OPYZOBAaHHEM, a TakKXKe MpaBHJIaM OOpaIleHUst C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIMSAMH TII0 BBIIOJHEHHIO
71a00paTOPHBIX XUMHYECKUX OIBITOB IO TOJIYYEHUIO M COOMPAHHIO

ra3000pa3HBIX BEMIECTB (aMMHUaKa U YTJIEKUCIIOTO rasa)

2.5

NPOBOJIUTH  pEaKIMH, TMOATBEPKIAIONIMEe KAaueCTBEHHBI  COCTaB
Pa3IUYHBIX BEIIECTB: PAcllO3HABATh OIBITHBIM MyTEM XJIOpUA-, OpOMUTI,
wonua, kapOoHat, ¢ocdar, cummkar, Ccyabdar, THUIPOKCHINOHBI,
KaTHOHBI aMMOHHMS, WOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOLIHE B

BOAOHBIX paCTBOpAax HCOPTaHNUYCCKUX BCUICCTB

ITo Teme: «XuMUS U OKPYIKAOLLIAsL CPEay

3.1

pacKpbIBaTh CMbBICI OCHOBHBIX xuMuueckux nouatuii: [1JIK Bemectna;

KOppPO3Hs METaJIOB

3.2

MIPUMEHSITh OCHOBHBIC OIIEPAIIK MBICIIUTEILHON JCSITEILHOCTH — aHATTU3
U CHHTE3, CpaBHEHHE, OOOOIIeHHE, CHUCTEMATH3aIUIO, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3CH — I W3YYCHHS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIUi; eCTECTBEHHOHAYYHBIE METOJbl TO3HAHHS —
HaOJII0JICHNE, U3MEPEHUE, MOJICITUPOBAHNE, SKCIICPUMEHT (pealbHBIA 1

MBICJICHHBIN )




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

1

HepBOHa‘-Ia.HBHBIe XUMHUYCCKUC ITOHATUA

1.1

[Ipenmer xumuu. Ponb XuMuM B KM3HM 4YeOoBeKa. XUMHUS B cUCTeMe Hayk. Tema u

BemecTBa. u3nUecKre CBOICTBA BEIISCTB. ArperaTHoe COCTOSAHHUE BCIICCTB

1.2

Ilonstue o MCTOA4aX ITO3HAHUA B XHMMHH. Yuctele BCIICCTBA W CMCCH. CnocoObl

pazzaeneHus cMecen

1.3

ATOMBI U MOJICKYIJIBI. Xumuueckue 3y1eMeHThl. CHMBOJBI XMMHUYECKHUX DJIEMEHTOB.

[IpocTeie U cioXHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUeHUe

1.4

Xumuueckass (opmyna. BaleHTHOCTb aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemecTB. OTHocuTenbHass aToMHass Macca. OTHOCHUTENbHAs

MOJICKYJIsIpHAad Macca. MaccoBas A0 XUMHUYCCKOT'O 3JIEMCHTA B COCAMHCHHU N

1.5

KonnuectBo BeniecrBa. Monbs. MosnsipHast Macca. B3aumocBsI3p Kom4ecTBa, Macchl U
qyuciaa CTPYKTYPHBIX €AMHHUI] BemiecTBa. Pacu€rel mo QopMyinaM XUMHUYECKUX

COE€IUHEHUN

1.6

Ou3nYecKue U XUMUYECKUE SBJICHUS. XUMHUUYECKas peakius U €€ MpU3HAKU. 3aKOH
COXpaHEHMs MacChl BeUIeCTB. XUMHUecKue ypaBHeHH. Knaccudukanms XuMuyeckux

peaknuii (CoeMHEHNs, Pa3I0KEHUs, 3aMEIICHHS, OOMeHa)

1.7

XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW NOCYAOW, C MpaBUiIaMu
paboThl B 1abopaTopuu U MpuéMamMu OOpalleHus ¢ 1abopaTOPHBIM 000PYIOBaHUEM,
U3y4YeHHE U ONucaHue (U3NYECKUX CBOMCTB OOPA3I[0OB HEOPraHMYECKHX BEIIECTB,
HabmoneHne Qu3nueckux (MJIaBlieHHE BOCKa, TasHUE JIbJja, pacTHpaHHE caxapa B
CTYNKe, KWUIIEHHE M KOHJEHCAIMsl BOJbl) M XUMHYECKHX (TOpEeHHE CBeuH,
MPOKAJIMBAHUE MEJIHON MNPOBOJOKH, B3aMMOJIEUCTBHE MeJla C KHCIIOTOW) SIBJICHH,
Ha0JI0/IeHNE U ONKMCAaHUE MPU3HAKOB MPOTEKaHUsI XUMUYECKUX peakluil (pa3yiokeHue
caxapa, B3aMMOJCHCTBHE CEpHOW KHUCIOTHI C XJIOpUIOM Oapus, pa3ioKeHue
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJCHUCTBHUE JKeJIe3a C PACTBOPOM COJIH
meau(Il), wusydenwme cmocoOOB paszmeneHuss cmeceid (C TOMOIIbIO MAarHWTa,
¢bunbTpoBaHNE, BhIMIApUBAHUE, JUCTUIUISILMS, XpoMaTorpadus), NpoOBEACHUE OUYNCTKU
MOBAPEHHOI COJIM, HAOMIOJICHHE M OMNHMCAHUE pE3yJIbTaTOB IPOBEICHHS OIIBITA,

WUTIOCTPUPYIOLIETO 3aKOH COXPaHEHUs MacChl, CO3/JaHHE MOJeNied MOJeKyI




(IapocTepKHEBBIX)

Baxwuelime npeactaBUTeId HEOPraHUUECKUX BEILIECTB

2.1

Boznyx — cmech razoB. CoctaB Bo3gyxa. Kuciopon — 27eMEHT U IpOCTOE BEILECTBO.
Haxoxxnenue kuciopona B npupojie, (pu3ndeckre 1 XMMUUYECKHE CBOMCTBA (peakuuu
ropenus). Oxcunsl. [Ipumenenune kuciopoga. CrocoObl MOMyYeHHs] KUCIOpOJa B
nabopaTopuu M HPOMBIIIIEHHOCTH. KpyroBopor kuciopoga B mpupone. O30H —

AJUIOTPOMHAS MOTUPHUKAIMS KHCIOPOIa

2.2

TernoBoit 3¢ddekT XuMHUYEeCKON peakluu, TEePMOXUMHUYECKHUE YPaBHEHHUS, 3K30- U
SHAOTEPMHUYECKHAE peakuuH. TOIUIMBO: yroiab W METaH. 3arpsi3HEHUE BO31yXa,

yCHJICHHE TapHUKOBOTO 3(pekTa, pa3pylieHne 030HOBOTO CII0s

23

Bonmopon — amemeHT M mpocrtoe BemecTtBo. Haxokaenue Bomopona B IPHPOIE,
¢du3nyecKue 1 XMMUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOb! momydyeHus. Kucmorsl n

COJI

24

Mossipablii 00bEM ra30B. Pacu€Tel M0 XUMUYECKUM ypaBHEHUSM

2.5

®usnueckue cBOMCTBa BOAbl. Boma kak pactBoputens. PactBopbl. HacelieHHble u
HEHaCBILICHHBIE PpacTBOpPBL. PacTBOopuMocTh BemecTs B Boae. Maccosas nois
BELIECTBA B pacTBOpe. XUMHUUYECKUE CBOICTBa Bojabl. OcHOBaHusA. Posib pacTBOpOB B
IpUPOAE M B OKM3HU 4YenoBeka. KpyroBopor BoAbl B IpHpoOJe. 3arps3HEHHE

IPUPOAHBIX BoA. OXpaHa U OYMCTKA PUPOIHBIX BOJ

2.6

Knaccudukanus Heoprannueckux coenuHenuit. Okcuapl. Kmaccudukamms oKCHIOB:
coseoOpa3zymomue (OCHOBHbBIC, KUCIOTHBIE, aM(OTEpHBIE) U HECOJIC00pa3yIOLIHeE.
Homenkiarypa okcugoB. @u3ndeckue 1 XMMUYECKUE CBOMCTBA OKCUAO0B. [lomyuenue

OKCHUI0B

2.7

OcnoBanust. Kiaccudukanus OCHOBaHHW: IIENOYM W HEPACTBOPHUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuii. ®PU3MYECKHME M XHUMHUYECKHUE CBOWCTBA OCHOBAHUMU.

[TonydyeHue ocHOBaHU I

2.8

Kucnorel. Knaccudukanus xucmor. Homenknarypa kucior. dusmdeckue wu
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psa axktuBHocth MetaimnmoB H.H. bekerosa.

[Tony4yeHnue KuCIoT

2.9

Comu. Homenknarypa coneil. ®Pusznueckue H XUMHUYECKHE CBOHCTBA COJIEH.

[Tonydenue coneit

2.10

I'eneTmueckas CBA3b MCXKIY KiIacCaMU HEOPTaHUYCCKUX COGI[I/IHCHI/II\/'I

2.11

XUMHUYECKUN AKCIIEPUMEHT: KaueCTBEHHOE OIPEIECIICHUE COJEP)KaHUs KHUCIOpOAa B

BO31yXe, MOJy4YeHHe, coOMpaHue, paclio3HaBaHUE M HU3y4YEHHE CBOWCTB KHCIOPOAA,

HaGJIIO,Z[GHI/IG B3aHMO,Z[€I>'ICTBH}I BCIICCTB C KHUCJIOPOAOM H YCJIOBUSA BO3HUKHOBCHHA U




MpeKpaleHus: TopeHus (moxapa), 03HaKOMJICHHE ¢ 00pa3llaMu OKCHJIOB U OIHCAHUE
UX CBOWCTB, IOJyueHHUE, cCOOMpaHue, paclio3HaBaHUE U M3yuyeHUEe CBOMCTB BOJOpOJIA
(ropenue), B3aummoneicTBue Bojgopoga ¢ okcugom  Menu(Ill)  (Bo3MoxkHO
WCIIOJIb30BaHNUE BHJICOMATEPHAIIOB), HAOMIOCHNE 00pa3IloB BEIIECTB KOJIUUECTBOM |
MOIIb, HCCJIEIOBAaHUE OCOOCHHOCTEH pACTBOPEHHSI BEIIECTB C  Pa3IUYHOU
pPacTBOPUMOCTBIO, MPUTOTOBJIECHUE PACTBOPOB C OMNPEIECTEHHOM MAcCOBOM ojei
pacTBOPEHHOTO BEIIECTBA, B3aUMOJEHCTBHE BOJbI C MeETaUlaMH (HAaTpueM U
KaJIbIieM) (BO3MOXKHO HCIIOJIb30BaHUE BUIACOMATEPUAJIOB), OMPECICHUE PACTBOPOB
KHCIIOT H IIeJIoYe C TIOMOIIbI0 WHAWKATOPOB, HCCIENOBaHUE 00pa3lioB
HEOpPraHMYECKUX BEIIECTB PA3IUYHBIX KJIaCCOB, HAOIIOJACHHE W3MEHEHUS OKpacKu
HHIUKATOPOB B PAaCTBOpPAX KHUCIIOT U Luen0qei/'1, HN3YUYCHUC B3aHMOHeﬁCTBHH OKCH O
menu(Il) ¢ pactBopoM cepHOM KHCIOTHI, KHCIOT C METaUIaMH, pPEaKIUi
HEUTpaIU3ally, IIOJy4YCHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHUE OJHOIO
MeTajljia IPyTuM M3 PacTBOpa COJM, PEHICHHE SKCIIEPUMEHTAIBHBIX 3a7ad M0 TeMe

«BaxkHenmme KJI1acchl HEOPraHUYECKUX COEAUHECHUIN

[Tepuonuueckuii 3akoH u [lepuoanueckasi cuctrema XumMudeckux ssemeHTon J1.1.
MenaeneeBa. CTpoeHune aToMOB. XUMHUECKasi CBsI3b. OKUCIUTENbHO-

BOCCTAaHOBUTCIIBHBIC PCAKIINHN

3.1

[lepBbie MONBITKM KiIacCH(DUKANMU XMUMHUYECKHX JJIeMEHTOB. [loHsATHE O Tpymmax
CXOOHbIX DJJIEMCEHTOB (H_IGJ'IO‘-IHBIG U IMCIO0YHO3CMCIIbHBIC MCTAlJIbl, TaJIOI'CHBI,
WHEPTHBIC Ta3bl). OJEMEHTHI, KOTOpble 00pa3yioT amQpOTepHbIE OKCHABl H

TUIPOKCHJIBI

3.2

[lepuonuueckuii 3akoH. Ilepuomnueckas cucteMa XuUMHYecKHX djeMmeHToB JI..
MenneneeBa. KopoTkomepuonnas u gnuHHONEepuoanas Qopmsel [lepuogudeckoit
cuctembl xumuueckux odieMeHtoB J[.M. Mengeneesa. Ilepuonbl W TpyIIibL

@u3NYECKU CMBICI IOPAIKOBOIO HOMEpPAa, HOMEPOB IIEPUOAA U IPYIIILI MIEMEHTA

3.3

Crpoenne atomoB. CocrtaB aTomHbIX saep. M3otombl. OnekTpoHbl. CTpoeHHE
AJIEKTPOHHBIX 000J0YEK aTOMOB MEepBbIX 20 XUMHUECKUX 371eMeHTOB [leproamueckoi
cuctrembl J[.. MeHnneneeBa. XapakTepUCTHKa XHWMHYECKOrO »BJEMEHTa IO €ro

nonoxkeHuto B Ilepuoguyeckon cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH  M3MEHEHHUsI  paguyca aTOMOB  XMMHYECKHUX  DJIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IpynmnaM M MepuojaM. 3HAYCHUE
[Tepuonnueckoro 3akoHa u Ilepruonnyeckor CUCTEMBI XMMHUYECKHUX JJIEMEHTOB IS

pa3BuTHs Hayku U pakTuku. [[.1. MenneneeB — yu€Hbli U rpak 1aHUH

3.5

Xumnueckass  cBsi3b.  KoBaneHTHas  (NOJsipHasl W HEMOJISIpHAsl)  CBSI3b.

BHCKTPOOTPI/IHaTCJ'II)HOCTB XUMHYECKHX 3J1eMeHTOB. loHHas CBSI3h




3.6

Crenenp  okmciaeHHS. OKHCIUTEIBHOBOCCTAHOBUTCIIHHEIC pCaKknuu. Hpoueccm

OKUCJICHHS B BOCcCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTECIIH

3.7

XUMHUYECKUH IKCTICPUMEHT: M3y4YeHHe 00pa3lloB BEIIECTB METAUIOB M HEMETAIIJIOB,
B3aUMOJICVCTBHE THAPOKCUIA IMHKA C PAaCTBOPAMU KHUCIJIOT M IIEJIOYEH, MPOBEICHUE
OMBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN

(ropeHme, peakiiu pa3ioKeHUs, COCTUHCHHS )

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

1

BemectBo 1 xumuyeckas peakuus. [losropenue

1.1

Ilepnonnueckuit 3axkoH. llepuomuyeckas cucreMa Xumudeckux siaemeHToB JIH.
MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUONIOB, KaIMsl, KAIbLKA U UX COETUHEHUI B COOTBETCTBUH

C ITOJIOKCHHUEM 3JICMCHTOB B HepHOHquCKOﬁ CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BHUJbl XMMHYECKON CBSI3U. THUIBI KPUCTAUNIMYECKUX PEILETOK,
3aBHCHMOCTb CBOWCTB BEIIECTBA OT THUMNA KPHUCTAUIMYECKOM PEIIETKM W BHIA
XUMUYecKol cBs3u. Kiaccudukanus ¥ HOMEHKJIAaTypa HEOPraHHMYECKUX BEIECTB
(MexnyHapogHas U TpUBHAJIbHAs). XMMUYECKHUE CBOICTBA BEILECTB, OTHOCALIMXCS K
pa3IM4YHBIM  KJIacCaM  HEOPraHMYECKUX  COCIMHEHMM, TEHETHYecKas  CBA3b

HCOPraHNYCCKUX BCIICCTB

1.3

Knaccupukanuss XMMHYECKMX pEaKIMH IO paszIHMYHBIM IpH3HAKaM ([0 YUCIy U
COCTaBYy YYacTBYIOIIMX B PEaKIMH BELIECTB, MO TEIIOBOMY 3((}EKTy, 0 N3MEHEHUIO
CTETIEHEH OKHCICHUS XHMHUYECKHUX DJEMEHTOB, IO OOpaTMMOCTH, IO YYacTHIO
KaTajau3aropa). JK30- U HHAOTEPMUUYECKUE PEaKIUU, TEPMOXHMUYECKUE ypaBHEHUS.

ITonsiTHE O CKOPOCTU XUMHYECKOM peaKkuu

1.4

[Tonatue 00 o0OpaTMMBIX M HEOOpPAaTHMMBIX XUMHUYECKUX peakuusx. [loHsrtue o
TOMOTEHHBIX M TETEePOTreHHBIX peakuusax. [IoHATHE O XMMHUYEeCKOM pPaBHOBECHH.
@DaKTOpbl, BIUAIONUE HA CKOPOCTh XUMUYECKOH PEaKkUU M MOJ0KEHUE XUMHUECKOTO

paBHOBECHS

1.5

OKUCIUTEIHLHO-BOCCTAHOBUTEIHHBIE pcaKknuu, SHGKTpOHHBIﬁ 6anch OKHCJIINTCIBHO-
BOCCTaHOBUTEJIbHOMN peaKuum. CocraBnenue YpaBHEHUI OKHCJIUTEIIbHO-

BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ C UCITOJIb30BAHUCM MCTOAA JJICKTPOHHOT'O Oananca

1.6

TGOpI/I}I BHGKTpO.HI/ITI/I‘-IeCKOI\/II JAUCCOLMaliiH. QHGKTpO.HI/ITBI U HCOJICKTPOJIUTHI.

Katnonpl, aHmoHpl. MeXaHW3M JUCCOIMAIIMM BEIIECTB C Pa3IMYHBIMH BHUIAMHU




xumudeckoi cBs3u. Crenenp auccoruarnuu. CuibHBIE U C1a0ble SJIEKTPOJIUTHL
Peakiiuu norHOro oOMeHa. Y cioBHs IPOTEKaHUs PEaKIInii HOHHOTO 0OMEHa, MTOTHBIC 1
COKpallléHHbIE MOHHBIE ypaBHEHUs peakunil. CBOMCTBA KUCIOT, OCHOBAaHUN U COJIeH B
CBETE MPEACTABICHUIN 00 AIEKTPOJUTHUYECKON Aucconuanui. KauyecTBeHHbIE peaKIuu

Ha UOHBL. [loHATHE O THIpONIH3E CONEN

1.7

XUMHUYECKUH JKCIIEPUMEHT: O3HAKOMJICHHE C MOCISIMH KPUCTAJUIMYECKHX PEHIETOK
HEOPTaHMYECKUX BEUIECTB — METAJUIOB M HEeMeTaluIoB (rpadura u amMasa), CIOKHBIX
BEIIECTB (XJIOpUAA HATPUs); HCCIEAOBAHHE 3aBHCUMOCTH CKOPOCTH XHMHYECKOH
pPEeaKIuy OT BO3JICHUCTBHUS PA3IMUHBIX (PAaKTOPOB; UCCIECIOBAHUE IEKTPOIPOBOTHOCTH
pPacTBOPOB BEIIECTB, MPOIECCa TUCCOIUAIIMKA KUCIIOT, IIENOYeH W CoJiei (BO3MOMXKHO
HCIOJIb30BAaHUE  BHUAECOMATEPUANIOB); IMPOBEACHHE  OMNbBITOB, HILIIOCTPUPYIOIINX
MPU3HAKK TPOTEKAHUsI PEaKlMii MOHHOTO oOMeHa (0Opa3oBaHWE OCA/Ka, BBIICICHUE
rasa, oOpa3oBaHME BObl); OIBITOB, WJUIIOCTPUPYIOIIUX HPUMEPHl OKHCIUTEIHHO-
BOCCTAHOBUTEIIBHBIX peaknuid (TOpeHWe, peakIMu pa3JIOXKCHUs, COCIHMHCHU),
pacrmo3HaBaHHEe HEOPTraHMYECKHX BEIIECTB C IMOMOIIbI0 KAYECTBEHHBIX pEaKIUid Ha

HOHBI;, PCIICHNEC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemeramisr 1 ux COCOAMHCHU S

2.1

OOmiast xapakTepucTuka ranoreHoB. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIC
creneHn okucieHus. CTpoeHHMe W (PU3NUECKHE CBOMCTBA TPOCTHIX BEIIECTB —
rajJJoreHoB. XMMHYECKHE CBOWCTBA Ha NMPUMEPE XJIopa (B3aUMOJIEHCTBUE ¢ METaJNIaMH,
HEeMeTaJIaMH, IiesiodamMu). XaopoBogopoa. ComnsiHasi KUCI0Ta, XUMHYECKUE CBOWCTBA,
noJiyyeHue, npuMeHeHue. Jleiictere xjiopa ¥ XJI0pOBOAOPO/ia HA OPraHU3M YEJIOBEKa.

Baxwueiime Xaopuabl U UX HAXO0XKIAECHUE B IPUPOJIE

2.2

OOmias xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTpPOEHHsSI aTOMOB,
XapakTepHble cTerneHu okucieHusa. CTpoeHue U (uU3NYECKHE CBOWCTBA MPOCTHIX
BEIIECTB — KHUCIOPOAAa M Cepbl. AJUIOTPOIHBIE MOAU(PUKAIMK KHUCIOpPOJa U CEpBHI.
Xumudeckue cBorcTBa cepbl. CepoBOIOPO, CTPOCHHE, HU3UYCCKHE M XHUMHUYECKUE
cBoiicTBa. OKCUABI cephbl KaK MPEICTABUTENN KUCIOTHBIX OKCUAOB. CepHas KUCIIOTa,
(dbU3MYecCKue U XUMHUYECKHE CBOWCTBA (OOIIME KaK MPEACTaBUTENS Kiacca KHCIOT U
cnenuduueckre). XUMHUYECKHE pEaKlUd, JIekKAIlue B OCHOBE MPOMBIILICHHOTO
coco0a moJydeHHus cepHOW KuciaoTel. [Ipumenenuwe. Coiu CEpHONW KHUCIOTHI,
KauecTBEHHasl peakuus Ha cyibdar-uoH. HaxoxxneHue cepbl U e€ cOelWHEHUH B
npupoae. XUMHYECKOE 3arps3HEHHE OKPYXKAIOMICH Cpelbl COCAUHEHUSMU CEpPbI
(KUCTIOTHBIC  NTOKAM, 3arps3HEHHe BO3AyXa W BOJOEMOB), CIOCOOBI  €ro

MPEeAOTBPALLECHUS
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OO6mrast xapakTepucThKa 3JeMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOCHHUSI aTOMOB,




XapaKTepHbIE CTENIEHN OKUCIEHUS. A30T, paclpoCcTpaHeHHe B IPUPoJe, PU3NUECKUE U
XUMUYeCKue cBoicTBa. KpyroBopor azorta B mpuponae. AMMHAK, €ro (U3U4YECKHue U
XMMUYECKHE CBOWCTBA, MOJMyYeHHe U nmpuMeHeHne. Coau aMMOHUS, UX (PU3NYEeCcKHe U
XUMHYECKHE CBOICTBa, mpuMeHeHHe. KauecTBeHHas peakuuss Ha HOHBI AMMOHUSI.
A3OTHast KUCNOTa, €€ moyyueHue, GU3NUYecKue U XUMHUECKUE CBOWCTBa (00IIMe Kak
MpeICTaBUTENs Kjacca KUCIOT U cnenuduueckue). Mcnonp30BaHrne HUTPATOB U COJEHT
aMMOHHMSI B KadyeCTBE MMHEPAJIbHBIX yIoOpeHuH. XUMHUECKOE 3arpsi3HEHHe
OKpYKarollel cpebl COEAMHEHUSIMH a30Ta (KUCIOTHBIE TOKIH, 3arpsi3HEHUE BO3yXa,

TOYBHI U BOJIOEMOB)
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®dochop, amnorponHbie Moaubukanmuu ¢ocdopa, QGUIMUECKHE U XUMHYECCKHE
cBorictBa. Oxcun ¢ochopa(V) u dochopnas kucnora, Gusnueckue U XUMHUYECKHE
cBOiicTBa, moiydeHue. Vcnonp3oBanue ¢ocharoB B KaueCTBE MHHEPAIBHBIX

yaoOpeHuit

2.5

OOmas xapaktepuctuka 31eMeHTOB [VA-rpynmbl. OcOOEHHOCTH CTpPOEHHSI aTOMOB,
XapaKTepHble CTENEHM OKHUCIEHHA. YIJIEpoA, auIOTPOIIHble  MoaMudUKanuy,
pacrpocTpaHeHHe B IpHpoJe, (U3NYECKHEe M XHMHUYECKHE CBOICTBa. AncopOuus.
Kpyrosopot yriaepona B npupone. OKcuisl yriiepoaa, uX GU3N4eckue U XUMHUECKUe
CBOWCTBa, [eicTBUE Ha JKUBBIE OpPraHM3MBI, TMOJYyYCeHHE U IPUMECHEHHE.
DKoJIoTHYEeCKHuEe TpoOieMbl, CBs3aHHbIE ¢ okcumoMm yriepona(lV); rumortesa
r7100abHOTO TOTEIUICHHUS KJIMMaTa; MapHUKOBBIA 3¢ dekT. YrombHas kuciaora u e
COlMM, HX (U3MUEeCKHe U XMMHYECKHE CBOWCTBA, IIOJIY4YEHHE U IPUMEHEHUE.
KavectBeHHast peakuus Ha KapOoHaT-uOHBI. Mcmonb3oBaHue KapOOHATOB B OBITY,

MCIUIHHE, TPOMBIINIJICHHOCTH U CEJILCKOM XO3SICTBE

2.6

[lepBoHayalbHbBIE MOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCIMHEHUSIX YIIIepOoa
(MeTaH, 9TaH, STHIICH, alleTHJICH, STAHOJI, TJUIEPHH, YKCYCHas KuciioTa). Ux coctaB u
XUMHYeCKoe CcTpoeHue. [loHsATHE O OWOJIOTMYECKHM BaXKHBIX BEIIECTBAX: JKHUpaX,
Oenkax, yIrJIeBOoJax — M HMX POJM B JKM3HU 4YeJIOBeKa. MarepuaabHOE €IUHCTBO

OpPraHn4YCCKUX U HCOPTaHUYCCKUX COG,Z[I/IHeHI/Iﬁ

2.7

Kpemuwnii, ero ¢usnueckne W XUMHUYECKHE CBOWCTBA, TMOJYYCHHE W TNPHUMEHCHHE.
Coenunenus kpeMHus B mpupojae. O0mue npencraBienus 06 okcunae kpemaus(IV) u
KpeMHueBoi kucinore. CuIMKaThl, HUX HUCHOJIb30BaHWE B OBITY, MEIUIHUHE,
MPOMBIIIJICHHOCTH. BakHelmne CTpoUTeNnbHBIE MaTepUalbl: KepaMHKa, CTEKIIO,
[IEMEHT, 0eTOoH, xkene300eToH. [IpobieMbl 6€301MacHOT0 MCIOIb30BaHUS CTPOUTEIBHBIX

MaTc€pHrajioB B HOBCGHHCBHOﬁ KHU3HU

2.8

XUMHUYECKUN SKCIIEPUMEHT: M3ydyeHHe 00pas3IioB HEOPraHMYECKHX BEIECTB, CBOWCTB

COJISTHOM KHCJIOTBI; IIPOBECACHHUEC Ka4YC€CTBCHHBIX peaKuHﬁ Ha XJOpUA-HOHBI H




HaONlOJICHWE TPU3HAKOB HX MPOTEKAHWS; ONbBIThL, OTpaxkaromme (Qusndeckue u
XUMHYECKHE CBOMCTBA TaJOT€HOB W HMX COEAMHEHMH (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); O3HAKOMJICHHE C oOOpasmamMu  XJOpUIOB  (TaJlOreHHIOB);
O3HaKOMJIEHHE ¢ 00pa3lamMu cepbl U €€ COeAMHEHUSMHU (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHANIOB); HAONIOJIEHHE TMpoliecca OOYTNIMBaHUSA caxapa TOJ JEHCTBUEM
KOHIICHTPUPOBAHHOMW CEPHOM KUCJIOTHI; U3yYCHHE XUMHUECKUX CBOMCTB pa30aBIIeHHON
CEpHOI KUCIIOTHI, MPOBEICHUE KAYECTBEHHON PEaKINK Ha CyIb(paT-uoH U HAOII0CHIE
MpU3HaKa e€ MPOTEeKaHUsT; 03HAKOMIJICHHE C (PU3MYECKIMMU CBOMCTBaMH a30Ta, Gocdopa
U UX COCIMHEHUH (BO3MOXKHO HCIIOIb30BAHUE BHICOMATEPHAIIOB), 00pa3iaMu a30THBIX
n ¢dochopHBIX yIoOpeHUii; TONydeHUEe, COOMpaHHE, pAcCIO3HABaHHUE M HW3YUYEHUE
CBOWMCTB aMMHaKa; MPOBEJIEHNE KAUYECTBEHHBIX PeaKIuii Ha MOH aMMOHUs U (ocdar-
MOH M W3yYeHHE MPU3HAKOB MX MPOTEKAaHUS, B3aUMOJICHCTBUE KOHUEHTPHUPOBAHHOMN
a30THOW KUCJIOTHI C MEJIbI0 (BO3MOXKHO HCIIOJIb30BAHHE BUICOMATEPHAIIOB); N3YUCHHE
Mojiefiell KpUCTAIIMYECKUX PEeMIETOK anMasa, rpadura, QysuiepeHa; 03HaKOMIICHHE C
MPOLIECCOM  afCcOpOIHMK  PACTBOPEHHBIX BEIIECTB AKTHBHUPOBAHHBIM  YITIEM U
YCTPOICTBOM MpPOTUBOra3a; IOJy4YeHHe, coOupaHHe, pAaclO3HABAHHE U U3YyUEHHUE
CBOMCTB YTJIEKUCIIOTO rasa; MPOBEJCHHE KAYECTBEHHBIX PEaKIUil Ha KapOOHAT- U
CHJIMKAT-HOHBI U MU3yUEHHUE NMPU3HAKOB UX MPOTEKAHMs; O3HAKOMIICHHE C MPOIAYKIHEH
CIJIMKAaTHOW TPOMBINUICHHOCTH; PEIICHUE OJKCIEPUMEHTANBHBIX 3a7ad 10 TeMe

«Baxkuenme HeMETAJUIBI U UX COETUHEHUS)

MerTaisl 1 uX COCIUHCHUA

3.1

OGH_IEUI XapaKTepI/ICTI/IKa XUMHNYCCKHUX OJJICMCHTOB — MCTAJIJIOB HA OCHOBAHHUU HX
nonoxxeHusa B [lepuonnueckoit cucreme xumudeckux snemeHToB .M. Menneneesa u
cTtpoeHust atroMoB. CtpoeHue MeTamioB. MeramMueckas CBA3b M MeETaUIMuecKas

KPUCTAJUTMYECKAs pEHIETKA. DIICKTPOXUMUYECKUHN PsiJl HANIPSHKEHUH METAIIIIOB

3.2

dusznueckue W XUMHUYECKHE CBoicTBa MeTayyioB. OOmme crnocoObl MOTydeHHs
MeTamioB. [loHATHE O KOPPO3MHM METAIOB, OCHOBHBIC CIIOCOOBI 3alIUTBI UX OT
Koppo3uu. CriaBsl (CTallb, YYT'YH, JIOPATIOMHHUAN, OpOH3a) U UX NPUMEHEHHUE B OBITY

" IPOMBIIIIJIICHHOCTH
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[Ilenounsle MeTauIbL: NOJNOKEHUE B [lepuoanyeckoil cucreMe XuMHUECKUX 3JIEMEHTOB
J.. MenneneeBa; CTpOCHHE MX aTOMOB; HaxXOXJeHHE B mpupoae. Puznmyeckue u
XUMHUYECKHUE CBOMCTBA (Ha MpuMepe HaTpus U Kaus). OKCHABI U THAPOKCUJIBI HATPHUS

H KaJlyus. HpI/IMeHGHI/Ie MICJIOYHBIX MCTAJIJIOB U UX COGI[I/IHGHI/Iﬁ

3.4

[IlenouyHO3eMENbHBIE METAUIBl MarHuid M KaJblUMi: TosiokeHue B llepmogmueckoid
cucremMe xumuueckux onemeHToB J.M. MenneneeBa; cTpoeHMe HUX aTOMOB;

HAaXOXIACHUC B IIPHUPOAC. dusnyecknue U XMMHUYECCKHE CBOMCTBA MarHus U KaJbIus.




Baxkneiimue coenuHeHUs Kanmblusi (OKCHI, TUAPOKCUM, conr). JKECTKOCTh BOABI U

crocoObI €€ ycTpaHeHUs

3.5

AmomuHuii: nonoxenue B Ilepuonmueckoil cucremMe xumuueckux snemeHtos [
Menneneesa; CTpOCHHE aTOMa; HaxXOXKICHUE B mpupone. PU3MUECKHME U XMMHUYECKHE

CBOICTBa aMIOMUHMS. AM(OTEpPHBIE CBOMCTBA OKCHUIA M THPOKCH/IA ATFOMUHHS

3.6

Kenezo: mnonoxenue B Ilepmogmyeckoil cucreme xXumuueckux i3nemeHtoB JI.U.
MeneneeBa; cTpoeHUE aToMa; HaXxoXJeHue B npupoje. Pusndeckue U XUMUUYECKUE
cBoiicTBa xkene3a. Okcunbl, ruapokcuanl u comn xene3a(ll) u xxenesa(Ill), ux cocras,

CBOWCTBA U MOJYyYCHUE

3.7

XUMHUYECKUN SKCIIEPUMEHT: O3HAaKOMJICHHE C oOpas3llaMyd METaIOB M CIUIABOB, HX
(bu3NYeCKUMU CBOWCTBAMU; M3y4Y€HHE PE3YyJbTAaTOB KOPPO3UH METAIIOB (BO3MOXKHO
MCTOJIb30BaHUE BUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJEHCTBUS OKCHAA KaJIbIUs
U HaTpusi ¢ BOAOH (BO3MOXKHO HCIIOJb30BaHHE BUJCOMATEPHANIOB); HCCIEIOBaHHE
CBOWCTB >KECTKOW BOJBI; Tpollecca TOPEHHs JKele3a B KUCIOpoAe (BO3MOXKHO
MCIOJIb30BaHNE BUEOMATEPHAIOB); MPU3HAKOB MPOTEKAHMSI KAUeCTBEHHBIX PEaKI[Uil
Ha WOHBI (MarHus, Kalblus, amroMuHus, nuHka, xeneza(ll) u xenesa(Ill), memu(Il);
HaOJI0/IEHNE U ONKMCAHKE MPOLECCOB OKpaIIBaHUs TUIAMEHU HOHAMH HATPHSs, Kaaus 1
KaJIbIHsI (BO3MOXHO HCIIOJIb30BaHUE BHICOMATEPUANIOB); UCCIIEOBaHUE aM(OTEPHBIX|
CBOMCTB THJIPOKCH/IA AIFOMUHUSA U TMAPOKCUAA IMHKA; pEHIEHUE SKCIEPUMEHTAIbHBIX

3a71a4 110 TeMe «BakHeHime MeTaJuibl U UX COEINHEHUA

XUMUA U OKpY’Karomas cpeaa

4.1

HoBbie matepuansl u TexHosnoruu. BemiectBa U maTepuaibl B MOBCEIHEBHON KU3HU
YJCcJIOBCKA. XI/IMI/IH nu 3I[OpOBBe. B€3OHaCHO€ HCIIOJIB30BaAaHUC BCHICCTB U XUMHUUYCCKUX

peakuuii B 6bITy. [lepBast moMoIb MpU XUMUYECKHUX 0KOTaX U OTPABICHUSIX

4.2

OCHOBBI 3KOJIOTHYECKON TpaMOTHOCTH. XHMHUYECKOE 3arpsi3HEHHE OKpyKarolen
cpenbl TIJIK. Pomp XuMum B pemieHWH OSKOJIOTHYeCKUx Tmpodiem. IIpupomnsie
WUCTOYHUKHA YTIEBOJIOPOAOB (Yroib, MNPUPOAHBIA Ta3, He(PTb), NPOAYKTH HX

nepepaboTKH, UX POJIb B OBITY M MPOMBIIIICHHOCTH

4.3

XUMHUYECKUN HKCHEPUMEHT: H3y4YeHHE OO0pas3lloB MaTepuaioB (CTEKIJIO, CIUIABbI

METaJIJIOB, MOJIUMEPHbIE MaTEpUaIbl)




INPOBEPSEMBIE HA OI'D 110 XUMHWHU TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIBHOM TPOT'PAMMBI OCHOBHOT'O
OBHIEI'O OBPA30BAHUA

Kon
NMpoBePsSieMOro
TpeOOBaAHUS

IIpoBepsiemble TPeOGOBaHNS K MPeAMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS
0CBOEHHSI OCHOBHOI1 00pa30BaTeILHON MPOrPaMMbl OCHOBHOT'0 00111€T0
oOpa3zoBanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TO3HABAaE€MOCTU SIBJICHHUM MPHUPOJbI, MOHMMAaHHE OOBEKTUBHOM 3HAYMMOCTHU
OCHOB XHMHYECKOH HAyKH Kak o00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS,
KOMITOHEHTa oOmIeil KyJIbTYphl M MNPAKTUYECKOM MEATEIbHOCTH YEIOBEKa B
YCIIOBUSX COBPEMEHHOTO OOIIECTBA; MOHMMAHUE MECTa XUMHUU CPEIu APYTHUX

CCTCCTBCHHEBIX HAYK

1.2

O HAY4YHbIX MCTOJAaX IIO3HAHHWA, B TOM YHCIC OSKCICPUMCHTAJIIBHBIX W
TCOPCTUYCCKHNX MCTOAaX HCCICAOBAHHA BCHICCTB KW HU3YUYCHHA XUMHUYCCKHUX
peaKHHﬁ; YMCHHUC HCIIOJIB30BaTh MOJCIN IJIA 00BSICHEHHS CTPOCHUS aTOMOB H

MOJIEKYJ

1.3

0 chepax mNpodecCHOHANBHON JESATENPHOCTH, CBS3aHHBIX C XHMHEH H
COBPEMECHHBIMU TEXHOJIOTHSIMU, OCHOBAaHHBIMU Ha JOCTIIKCHUSX XHUMUYECKOU
HayKH, YTO IO3BOJIUT OOYYAIOIIMMCS pacCMaTpUBATh XHUMUIO Kak cdepy cBoeit
Oyaymeit mpodecCHOHANBbHONW NESATEIbHOCTH M CHENIaTh OCO3HAHHBIM BBIOOD
XAMHU KakK NpO(WIFHOrO mpeaMera IMpU IEpexoJe Ha YPOBEHb CPEIHEro

o01iero oopazoBaHUs

Bnagenue cucremMoil XMMHYECKMX 3HAHUM M YMEHHE NPUMEHSTh CUCTEMY

XUMHNYCCKUX 3HaHI/II>'I, KOTOpasd BKIIKOYACT:

2.1

BOKHEHIINE XMMHUYCCKHE TIOHATHA: XUMHYECKHH 3JIEMEHT, aToOM, MOJIEKYyIa,
BEILECTBO, [IPOCTOE U CIOXKHOE BELIECTBO, OJHOPOAHASI U HEOJHOPOAHASI CMECH,
OTHOCUTEJBbHBIC aTOMHAsI U MOJIEKYJISIpHAsk MacChl, KOJTMYECTBO BEIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJISIpHBIN 00BEM, OKCHT, KMCIIOTa, OCHOBaHHUE, COJIb (CpenHsis),
XAMHYECKasl PEaKLusl, PEeaKIMH COCIUHEHMS, PEaKIUH Ppas3lIOKEHHS, PeaKIny
3aMEIeHUs, peakiuu oOMeHa, TemioBol dS(dekt peakiyuu, -5K30- U
SHJOTEPMHUUECKHE PEaKIUH, PACTBOP, MAaCCOBAs JOJISI XUMHUYECKOTO 3JIEMEHTa B
COEIMHEHUH, MaccoBast JI0JIs U TPOLICHTHAs! KOHIICHTPAIHs BEIIeCTBA B PaCTBOPE,

SOPO aToMa, JAJIEKTPOHHBIA CJIOH aToMa, arTOMHasi OpOHTallb, PAIHyC aToMa,




BAJICHTHOCTb, CTCIICHb OKUCJICHUA, XUMHWYCCKasA CBA3b, DJICKTPOOTPULATCIIbHOCTD,
MOJISIpHAsE U HETOJIApHasl KOBAJIGHTHAs CBsSI3b, WOHHAS CBSI3b, METaJUIMYECKas
CBSI3b, KpHUCTALTMYECKas pemeéTka (aroMHas, WOHHAs, METaJUInYecKas,
MOJIEKYJISipHasi), MOH, KATHOH, aHUOH, OJJEKTPOJIUT U  HEDJIEKTPOJIUT,
QJICKTPOJIUTHYCCKAsA AuUCCOoLMalud, pCakKluu HOHHOI'O O6M€Ha, OKUCIIUTCIIBHO-
BOCCTQHOBUTEJIbHBIE PEAKIMH, OKHCIUTEIh M BOCCTAHOBHUTEJb, OKUCIECHUE H
BOCCTAQHOBJICHHE, DJEKTPOJIM3, XUMHYECKOE pAaBHOBECHE, OOpaTUMbIE W
HeoOpaTHMbIE PEaKIMU, CKOPOCTh XMMHUYECKOH peakiuu, katamusarop, [1JIK,

KOppPO3Usl METAJLIOB, CILJIaBbI

2.2

OCHOBOIIOJIAraomue  3aKOHBI  XUMUH: 3aKOH  COXpPaHEHMS  Macchl,
nepuoanueckuid 3akoH J[.M. MeHneneeBa, 3aKOH NOCTOSIHCTBA COCTaBa, 3aKOH

ABorazipo
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TEOPUU XHUMHUHU: aTOMHO-MOJIEKYJISIpHAs TEOPHs, TEOPHUS SJIEKTPOIUTUYECKOU

Jucconranumn

Brnangenue ocHOBaMM XMMHUYECKON TPAMOTHOCTH, BKJIFOYAIOIIICH:

3.1

YMEHHE MPaBUJIBHO HMCIIONB30BaTh M3yUCHHbIE BEIIECTBA U MaTepHalbl (B TOM
quclie MUHEpaJbHbIE YI00pEeHHsI, METaUIbl M CIUIaBbI, IPOAYKTHI MEepepadoTKU
MPUPOJHBIX MCTOYHUKOB YTJIEBOJOPOAOB (YIS, MPUPOJHOTrO rasza, HepTH) B
OBITY, CEIbCKOM XO34MCTBE, Ha MPOU3BOJICTBE U MOHUMAHHUE 3HAUYEHUS KUPOB,
O€nKOB, YIJIEBOJOB Ui OpraHu3Ma 4YelloBeKa, yMEHHE IPOrHO3UPOBAThH
BIIMSHHE BEIIECTB M XUMHUYECKMX IIPOLIECCOB HA OpPraHUW3M 4YEJIOBEKa U

OKpYKaroI1yI0 IPUPOIHYIO CPELY

3.2

YMCHUC UHTCIPUPOBATH XUMHUUYCCKHUC 3HAHUA CO 3HAHUAMH APYTUX y‘-IGGHBIX

MPEAMETOB

3.3

HaJIMYMe OMbBITa Pa0dOThI ¢ Pa3IMYHBIMU UCTOYHHKAMH HH(POPMAIUHN 10 XHUMHH
(Hay4yHass ¥ Hay4YHO-IIONMYyJIsipHAsh JUTepaTypa, CIOBapu, CIPABOYHUKH,

HUHTEPHET-PECYPCHI)

3.4

yMeHHe 00BEKTHBHO OIICHUBATh HH(GOPMAIMIO O BEIECTBAX, UX MPEBPAILICHUX|
U TPAKTUYECKOM NPUMEHEHUHM M YMEHUE HCIOJIb30BaTh €€ ISl pelieHust

yLIe6HO-l'I03HaBaTeJ'IBHBIX 3aaa4

Bragenue ocHOBaMM MOHATHMHOIO amnmapara ¥ CHMBOJIMYECKOTO SI3bIKa XMMHH
IUIsL COCTaBJICHUs (POPMYJI HEOPraHWYECKUX BEIIECTB, YPABHEHUN XMMHUYECKHX

peaknuii; ocHoBamu xuMmuueckoid HoMeHKIaTypsl (IUPAC u TpuBHaibHOMN)

YMmenue oOBSACHATH CBSI3b MOJIOKEHHS dneMeHTa B [leprogudeckoii cucreme ¢

YHUCJIOBBIMH XapaKTCPUCTUKAMHU CTPOCHHA AaTOMOB XHMHUUYCCKHX JJICMCHTOB




(cocraB U 3apsp spa, 00LIee YNUCIIO MIEKTPOHOB), PACIIPEIEIEHUEM 3IEKTPOHOB

10 SHEPTreTUYECKUM YPOBHSM aTOMOB MEPBBIX TPEX MEPUOIOB, KAJIUS U KaJIbIUsI

[IpencraBnenue O MNEPUOJUYECKONM 3aBUCHUMOCTH CBOWMCTB  XHMHYECKHUX

3JIEMEHTOB (paJuyCc aroMma, 3JIEKTPOOTPUIATENbHOCTD), MPOCTHIX U CIIOKHBIX

6 BCIICCTB OT IIOJIOKCHHSA JJIEMEHTOB B HepHOHquCKOﬁ CUCTEMC (B MaJIbIX|
nepuojax U TIaBHBIX NOArPYMIax) U 3JIEKTPOHHOIO CTPOEHUS aToMa
7 YMeHue Ki1accupuIpoBaTh:
7.1 XUMHYECKUE DIIEMEHTHI
7.2 HEOpPraHWYECKHe BEIIECTBA
7.3 XUMHYECKUE PEAKITUH
8 YMeHue onpenensTh:
8.1 BaJICHTHOCTh M CTEINIEHb OKHCIIEHUSI XUMUYECKUX 3JIEMEHTOB, 3apsii HOHA
8.2 BUJ] XUMUYECKOU CBS3U U TUIT KPUCTAJUIMYECKON CTPYKTYPBI B COEUHEHUSX
8.3 XapakTep cpeibl B BOJHBIX paCTBOpaXxX BEIIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCJIUTENb U BOCCTAHOBUTEIb
9 YMeHne xapakTepu30BaTh PU3NUECKHE U XUMUYECKHE CBOMCTBA!
91 MPOCTBIX BEIIECTB (KUCIOPOJ, 030H, BOJAOPO, rpadut, aama3, KpeMHUH, a30T,
' dbocdop, cepa, XJI0p, HATPHUH, KM, MAarHUMA, KAJIBIIHH, aTFOMUHUH, JKeJe30)
CJIOKHBIX BCIICCTB, B TOM YHCJIC HX BOIAHBIX PACTBOPOB (BOI[a, aMMUakK,
XJIOPOBOJIOPOJ, CEPOBOIOPOJI, OKCUABI U THUAPOKCUABl MeTauioB [-IIA rpymm,
9.2 amomuaus, meau (II), munka, xenesa (II u II), okcunsr yroepoga (II u IV),
kpemuns (IV), azora u pocdopa (III u V), cepsr (IV u VI), ceprncras, cepnas,
a30THCTad, a30THas, pochopHas, yroipHasi, KpeMHHUEBAsI KHCIIOTA U UX COJIN)
MPOTHO3UPOBATh U XapaKTEPHU30BATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX
9.3 COCTaBa M CTPOCHMS, NMPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HMX CBOMCTB,
BO3MOXHOCTb MPOTCKAHUA XUMHWYCCKUX HpeBpaH_IeHI/II\/'I B Pa3JIMYHBIX YCIIOBUAX
10 YMeHue cocTaBisTh MOJIEKYJSIpHbIE M HOHHBIE YpaBHEHHUS peakiuii, B TOM
YuCIe:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIIUX ~XMMHUYECKHE CBOWCTBA HW3YYEHHBIX KIAccoB (TpyIi)
' HEOPraHUYECKUX BEILECTB
10.4 MOJTBEPKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEKly HUMH

11

YMeHue BIYUCHATH (IPOBOJUTH PACU€Thl):




11.1

OTHOCHUTENBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BELIECTB, MACCOBYIO JOJIIO

XHMHUYECKOI'o 3JICMEHTAa B COCJUHCHUU

11.2 MAaCCOBYIO JIOJIO BEIIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00bEM ra3oB
114 M0 YpaBHEHMSIM XUMHUYECKMX pPEaKIUi M HaXOJUTh KOJMYECTBO BEIIECTBA,
' 00BEM U MacCy PeareHTOB MIIH MPOJYKTOB PEaKIUH
12 Bnanenue (3HaHne OCHOB):
OCHOBHBIMM METOJaMH HAy4yHOro TMO3HaHUS (HaOmoJaeHHe, W3MEpeHue,
12.1 JKCIIEPUMEHT, MOJEIUPOBAHME) IMPU M3YUYEHHUU BEIIECTB U XUMHUYECKHX
SBJICHUH; yMeHHE c(HOPMYIUPOBATh MPOOIEMY U MPEIJIOKUTD TyTH €€ peleHus
192 0e30macHOil pabOThl C XMMHUYECKUMHU BEIIECTBAMH, XUMHUYECKOW IMOCY0U H
' abopaTOPHBIM 000PYTI0BaHUEM
npaBUjIaMyu 0e30MacHOrO OOpalleHHsT C BEIIECTBAMHU, HCIONb3YEMbIMH B
MOBCETHEBHOM KU3HU, IPABUJIAMU MTOBEACHUS B LENSIX COEpeKEHUS 310pOBbs U
12.3 OKPY>KaloIlle MPUPOJIHON Cpelibl; MOHUMaHUE Bpena (OMacHOCTH) BO3/IEUCTBUS
Ha JKMBBIE OpPraHU3Mbl OIpeNeIEHHBIX BEIIECTB, CIHOCOOOB YMEHBIICHUS H
IIPEIOTBPALLEHHUS UX BPEAHOIO BO3JAEHCTBUSA
3 Hannuyne npakTHYecKMX  HABBIKOB  IUIAHUPOBAHUS M OCYIIECTBJICHUS
CIIEYIOINUX XUMUYECKUX IKCIIEPUMEHTOB:
U3y4YeHHE U OIHUCaHHWE (PHU3UYECKUX CBOMCTB BELIECTB;, O3HAKOMJICHHE C
13.1 bU3MYEeCKUMH M XUMHUYECKHUMH SIBJICHUSMHU; OIbITHL, WLIIOCTPUPYIOIINE
MPU3HAKH TPOTEKAHUS XUMUYECKUX PEaKIUii
13.2 M3y4YeHHUe Croco00B pa3/ielieHUs] cMecei
MOJIyYeHHE KHUCIIOpOAa M M3yYEeHHE €ro CBOWCTB; MOJY4YeHHE BOJIOpPOAA H
13.3 U3Y4YEHHE €T0 CBOMCTB; MOJIYUYEHHUE YIIEKUCIIOrO ra3a U U3y4eHHe €ro CBOWCTB;
MOJIy4eHHE aMMHaKa 1 U3y4YeHUE ero CBONCTB
134 IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOW MAacCCOBOW JOJIEM PAaCTBOPEHHOIO
' BelIeCcTBa
135 NpUMEHEHHE WHAWKATOpOB (JIakMyca, METHJIopaHka W (eHondTanenHa) amis
' OTIpe/ieNIEHUs] XapaKkTepa Cpelibl B pacTBOpaxX KUCIOT U Liesiouen
UCCTIeJOBaHNE U OIMCAaHWE CBOWCTB HEOPraHMYECKHUX BELIECTB Pa3IMYHbIX
KJIACCOB; M3Y4YEHHE B3aUMOJAEHCTBUS KHMCIOT C METallaMH, OKCHJaMHU METaJUIOB,
13.6 pacCTBOPUMBIMHU W HEPACTBOPUMBIMU  OCHOBAHHUSIMH, COJISIMH; TOJIyYEHHUE

HCPaCTBOPHUMBIX OCHOBaHHfI; BBITCCHCHHC OAHOTO MCTAJlJIa JPYTUM U3 paCTBOpa

COJIM; UcclieoBaHue aM()OTEPHBIX CBOMCTB THAPOKCUIOB ATFOMUHUS M [IMHKA




13.7

pelieHrue HSKCIEePUMEHTAIbHBIX 3a7ady 1o TeMaM: «OCHOBHBIE KJIAcChl
HEOPraHUYECKUX COCIUHCHHI,; «DJIEKTPOJUTHYECKAST  JUCCOLUALIUS;
«BakHeimnne HeMeTalUIbI M UX COCAUHEHUSN», «BakHEHIIne MeTaUlbl M HX

COCOUHCHUA»

13.8

XMMHAYECKHE OSKCIEPUMEHTHI, WUIIOCTPUPYIOIINE MPU3HAKH TMPOTEKAHUS
peaknuii MOHHOTO OOMEHa; KayeCTBCHHBIE PEAaKUUU Ha IPHUCYTCTBYIOIIHE B
BOJIHBIX pacTBOpax HOHBI: XJIOPUA-, OpOMHI-, MOOUA-, cyibdar-, (ocdar-,
KapOOHAT-, CHMIINKAT-aHHOHBI, TMPOKCHI-UOHBI, KATHOHBI aMMOHHS, MarHus,

KaJbIIWsl, aIFOMUHUS, Kene3a (2+) u sxkenesa (3+), menu (2+), iuHKa

14

YMmenue:

14.1

MPEJICTaBIATh Pe3yJbTaThl 3KCIEpUMEHTa B (opMe BBIBOJIOB, JOKA3aTENbCTB,

rpaduKoB U TaOJIMII U BBIBIATH SMIIMPHUECKUE 3aKOHOMEPHOCTH

14.2

yCTaHaBJIMBAaTb CBA3HM MEXKOAY PCaAJIbHO Ha6J'IIOI[aeMBIMI/I XHUMHUYCCKUMH
SABJICHUAMHA W I[IpoHcccaMu, MNPOUCXOOAIIUMHU B MAKpO- U MHKPOMHPE,

OOBSCHITH MPUYUHBI MHOTOOOpa3Hs BEIIECTB




INEPEYEHD 2JIEMEHTOB COAEP KAHUSA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUHU

Kon

ITpoBepsieMblii 3JIEMEHT COAEPKAHUS

1

HepBOHa‘-Ia.HBHBIe XUMHUYCCKUC ITOHATUA

1.1

Yucrtsle BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

1.2

AToMBI U MOJICKYIJIBI. Xumuaeckrue diaeMeHTBEl. CHMBOJBI  XMMHYSCKHX

9JICMCHTOB. HpOCTBIe 1 CJIOXKHBIC BEIICCTBA.

1.3

Xumuuaeckas ¢popmysa. BaJeHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB. CTeneHb

OKHUCJICHUA

1.4

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OrHocuTenbHAs aToOMHAs Macca.
OTtHOCHuTENbHAS MOJICKYJIsIpHas Macca. MaccoBas J0J XUMHYECKOI'O 3JICMCHTA B

COCINHCHNU

1.5

KonnuectBo BemectBa. Moab. Momsipaas macca. MosipHbIE 00bEM Ta30B.

BzauMocBs3b KOJIMYCCTBA, MACCHI 1 YUCJIa CTPYKTYPHBIX CAUHUIL BCIICCTBA

1.6

dOusndyecknue W XUMHYCCKHE SIBJICHHMA. XHMHYCCKas p€akuusa u eé IIPpU3HAKH.

3aKOH COXpaHEHMs MACChI BEILIECTB. XMMHUECKUE YPAaBHEHHUS

Ilepnonnueckuit 3akoH u Ilepuonnueckas cucreMa XUMHYECKUX di1eMeHToB [[.1.

MenpeneeBa. CTpoeHHE aTOMOB

2.1

Ilepnonnueckuit 3akoH. llepuoauueckas cucrema XuMuyeckux snemeHtos [1.1.
MenpeneeBa. [lepuonapl u rpynmnbl. GU3HMYECKHI CMBICT TOPSAKOBOTO HOMEpA,

HOMEPOB [IEpUOa U IPYIIIbI IIEMEHTA

2.2

Crpoenne atomoB. CoctaB aToMHbIX snep. M3oromsl. DnekTpoHsl. CTpoeHue
ANIEKTPOHHBIX  000JI04eK aroMoB mepBbIX 20 XHMHYECKHX 3JIEMEHTOB

ITepunonnueckoii cucremst .M. Meneneesa

23

3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XMMUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEepPHOJOB, Kamus, Kamblusg (pagmyca aToMOB, JJIEKTPOOTPHUIATEIHLHOCTH,
METAITMYECKUX U HEMETAINTMYECKIX CBOMCTB) M MX COEIMHEHUN B COOTBETCTBUU

C IIOJIOXKCHHUEM 3JICMCHTOB B Hepnonnqecxoifl CUCTCMC U CTPOCHUCM UX aTOMOB

CrtpoeHue BemecTa

3.1

Xumuyeckass cBa3b. KoBajeHTHass (mojisipHas M HEMOJSpPHAs)  CBSI3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  3JIEeMEHTOB.  VIOHHas  CBs3b.

MeTtannudeckas CBI3b
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Tunel  KpUCTAIIMYECKUX pPEETOK (aToOMHas, HWOHHAs, MEeTaJlJIMYecKas),
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIIA KPUCTALIMYECKOM PEIETKH U BUJIA

XUMHUYECKOU CBA3U

Baxwueiimme mnpencraBUTeIM HEOPraHMYECKHUX BelIecTB. Hemertamisl U HX

COCIMHCHUSI. Metaminl 1 ux COCIUHCHUA

4.1

Knaccudukanuss uw HOMEHKJIATypa HEOPTaHWYECKMX COCAMHEHUH: OKCHIOB
(coneobOpazyromue: OCHOBHBIE, KHCJIOTHBIE, amQoTepHBIC) u
HecosieoOpa3yronme; OCHOBaHHMKM (MIETOYM W HEPACTBOPUMBIC OCHOBAHUS);
KHCIOT  (KHCIOPOJACOJAEpKAIUE M OECKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJICH (CPEIHUX W KUCIIBIX)

4.2

du3znueckrue 1 XUMHYSCKHE CBOMCTBA IMMPOCTHIX BCIICCTB-HCMETAJIJIOB: BOJAOPOJA,

XJIopa, KHCIOPOAa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

Ou3nyeckue M XUMHUYECKHUE CBOWCTBA IPOCTHIX BEIIECTB-METAJUIOB: JIMTHSA,
HaTpusi, Kalusi, MarHusi U KajbLUs, aJIOMUHUSA, Kele3a. DIEKTPOXUMHUYECKHUI

pAIl HANPsHKEHUA METaJNIOB

4.4

OU3NYECKUE U XMUMHUYECKUE CBOMCTBA BOJOPOAHBIX COCIWHEHUN HEMETAILIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPO/IA, AMMHAKA

4.5

dusnyeckue W XMUMHUYECKHE CBONCTBAa OKCHAOB HemeramioB: cepsl (IV, VI),
azota(ll, IV, V), dochopa(lll, V), yraepona(ll, IV), kpemausa(IV). ITonydenue

OKCHUJ0B HEMETAJIJIIOB

4.6

Xumnyeckue cBoiictBa okcuioB: MmetaiwioB [A—IIIA rpymn, munka, memu(ll) u

xene3a(ll, IIT). [Tomy4yeHrne OKCUI0B METAIIIIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBAHUH M aM(OTEpHBIX TMAPOKCHUIOB (Ha MpHUMEpe
TMJIPOKCUAOB  aJIOMHHMA, JKenie3a, LuHKa). IlomydyeHue oOcHOBaHMM WU

aM(OTEpHBIX THAPOKCHUIOB

4.8

OOue XUMHYECKHE CBOMCTBA KHCJIOT: XJIOPOBOAOPOAHOM, CEPOBOIOPOIHOM,
CEpPHHUCTOM, CEpPHOM, a30THOH, (GocopHOM, KpeMHHEBOH, yroibHOH. OcoObie
XUMUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOW CEPHOM M a30THOM KHUCIOT.

[Tony4yeHnue KucIoT

4.9

OOue xuMU4YecKkre cBoiicTBa cpenHux coneil. [Tomyyenue coneit

4.10

[Tonyyenue, coOupaHue, pacro3HaBaHUE BOJOPONA, KHCIOPOJAa, aMMHaKa,

YTJIEKUCIIOTO Ta3a B JabopaTopuu

4.11

[TonyyeHne aMMuaka, CEpHOM M a30THOW KHUCIIOT B NMPOMBIIUIEHHOCTH. OOmiue

CITOCOOBI IMOJIyYCHHA MCTAJIJIOB




4.12

I'eneTmueckas CBA3b MCXKIY KiIacCaMU HEOPTaHUYCCKUX COGI[I/IHGHI/II\/'I

XUMUYECKUE PEaKIINU

5.1

Knaccuukanus XUMHYECKHX peaklUUi MO pa3jIUYHbIM MpPU3HAKAM: [0 YUCIY H
COCTaBy YYAaCTBYIOIIMX B PEAKIMM BEIIECTB, IO TEIUIOBOMY 3(¢eKkTy, Io

W3MEHEHMIO CTEIICHEH OKHMCICHUS XUMHUUYECKUX dJIEMEHTOB

5.2

TennoBoit 3phHeKT XUMUIECKOW peaKIny, TEPMOXUMHYCCKUE ypaBHEHUS. DK30-

U SHJOTEPMUYECKHE peakuu. TepMOXUMUYECKUE YPABHEHUS

53

OKUCIUTEIHLHOBOCCTAHOBUTEILHBIE pCaKkuu. OKUCIUTEIN U BOCCTAHOBUTEIU.
[Ipomeccyl  OKHMCIIEHMsI M BOCCTAaHOBJICHHMS.  ODJEKTPOHHBIM  OanaHC

OKHCIIMTEILHOBOCCTAHOBUTEIILHOM pcaknuuun

54

Teopus sneKTpoIUTHYECKON auccounanuu. KaTnoHbl, aHHOHBI. DJIEKTPOJIUTHI U

HCOJICKTPOJIUTHI. CuinbHble U c1a0bIe SJICKTPOJINUTHI. CreneHb JUucconuanuu

5.5

Peakiiun noHHOTO OOMEHa. YCIOBHUS MPOTEKAHWS PEaKIMii MOHHOTO OOMEHa,

IIOJIHBIE U COKPAILIEHHBIC HOHHBIC YPABHEHUS PEaKLIMM

XuMHS ¥ OKpY’Karollas cpena

6.1

BemectBa u marepuanbsl B MOBCEIHEBHOM JKW3HM YelloBeKka. be3omacHoe
UCTOJb30BAHME BEIIECTB M XMMHYECKUX pEaKIuil B J1aboparopuu U OBITY.

HepBaﬂ IIOMOIIB ITPHU XUMHYCCKUX 0XKOrax U OTPABJIICHUAX

6.2

XHWMHUYECKOE  3arpsA3HEHUE  OKpyXkarolmed cpeisl  (KUCIOTHBIE  JOXKAM,
3arps3HEHUE TIOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALICHUS
[Ipenenbras momyctumasi konmeHtpanus BemecTB (ITJIK). Pomp xumun B
pelICHNH 3KOJOTMYECKMX IMpoOiieM. YcuieHne mapHUKoBoro s¢gekra,

paspylieHue 030HOBOTO CIIOS

6.3

[Tpumenenue cepsel, azota, pocdopa, yriepoaa, KpeMHHUS U UX COCIWHEHHH B
OBITY, MEIUIIMHE, NPOMBIIUIEHHOCTH M CEelIbCKOM Xo3sicTBe. IIpumeHeHue
METAJUIOB M CIUIaBOB (CTallb, YyTyH, IIOPAIOMUHHM, OpoH3a) B OBITY H
IIPOMBIIIJICHHOCTH UX coequHeHuH. [IoHATHE 0 KOppO3UH METaJIOB, OCHOBHBIE

CIOCOOBI 3aIIUTHI UX OT KOPPO3HHU

6.4

[IpupomHble MCTOYHUKH YTIEBOAOPONOB (yroib, NPUPOAHBIA Ta3, HEDTH),

MPOYKTHI UX MepepaboTku (OCH3UH), UX POIb B OBITY U IPOMBIIUICHHOCTH

6.5

[lepBoHayaabHble TOHATHS 00 OPraHWYECKHX BELIECTBAX KaK O COCIMHEHMSX
yriepoaa (MeTaH, 9TaH, dTWIEH, alleTUJIeH, 3TaHoJI, MIMIEPHH, YKCYCHAsl KUCIIOTa).
[TonsiTHe 0 OMONOTMYECKH BAKHBIX BEIECTBAX: KUPAX, O€NKax, yrieBoaax — U ux

POJIHM B )KU3HU YCIIOBCKA




Pacuértrr:

7.1 o ¢popMyIaM XUMHUYECKUX COCTUHCHUN
7.2 Macchl (MaccoBOif) 10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMHUYECKHUM YPAaBHEHUAM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUISd YYEHUKA

METOIUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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