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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHWIl K pe3yJibTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHMsl, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha oOCHOBe denaepalbHON paboyeil mporpaMmbl
BOCIIUTAHUS U C YUYETOM KOHLEMIIUU MPENnogaBaHus Y4eOHOro mpeaMeTa « X uMHsH)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XxuMuu Aa€T MOpPENCTABICHUE O IENAX, OOIIeW CTpaTeruu
oOydeHusi, BOCIUTAHUS W Pa3BUTHS OOYYAIOMIMXCA CPEACTBAMU YYEOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpeAyCMaTPUBAET PACIpPENEIECHUE €ro IO KiaccaM M CTPYKTYpPUPOBAaHHE IO
pa3ienaM M TeMaM IPOrpamMMbl MO XUMHH, ONPENEISIET KOJIMYECTBEHHBIE H
KaueCTBECHHbIEC XapaKTepUCTUKHU COJIepKaHus, PEKOMEHIY EMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYETOM  MEXKIPEAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO Tporecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYaromuxcs, OnpeAessieT BO3MOXKHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs, a TaKkKe TPeOOBaHMM K
pesynbpTaTam oO0y4eHHUs XUMUW Ha YPOBHE I1eJIeH M3yUeHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEIbHOU JEATEIbHOCTU OOYyYalolierocs II0 OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHUE XHMHH CIYXUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0ydJaromerocs, ero mpeaCcTaBICHUNH O MaTEPHAIILHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrpaioT (GopMUPYEMbIC XMMHUEH NPECTABICHUS O B3aWMOIPEBPAIICHUSIX
PHEPruM M 00 HSBOJIOIMHU BEIIECTB B MPUPOJE, O IMyTAX PEHICHUS Tri100adbHBIX
npoOJjieM yCTOMYMBOTIO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM  JUIsi  CaMOpPa3BUTUS U
dbopMHpOBaHUs KYJbTYpPbl JUYHOCTH, €€ 001IeH U PYyHKIIMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ| B (QOPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HABBIKOB HMX CaMOCTOSATEIHHOW yd4eOHOU  JesTEeIhbHOCTH,
OKCIIEPUMEHTATLHBIX W HCCICIOBATEIHCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JAESTENbHOCTH;

3HAKOMUT CO CHeHUu(UKON HAay4HOrO0 MBIIUICHHS, 3aKJaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYaIOIINXCS;



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
MIOCJIEIOBATEILHOTO 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, Pa3BUBAIOTCS MOCJEA0BATEIBLHO 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
NeSATEeIbHOCTH, OCBOCHMM NpaBUi 0€30MacHOro OOpallleHusi C BELIECTBAMHU B
MOBCEHEBHOM KU3HHU.

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

— (dopmupoBaHHe MHTEIUIEKTYaJbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM0OOpa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSITHIO DPEIICHUM,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HaAmpaBJICHHOCTh OOy4YeHUS HA  CHUCTEMAaTHYECKOE MPUOOIICHHE
o0ydJaronmxcsi K CaMOCTOATEILHON IMO3HABATEIIBHONW NIEATEILHOCTH, HAyYHBIM
METO/IaM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

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

— (opmupoBanue oOmeld (QYHKIMOHAIBHOW U  €CTECTBEHHO-HAay4YHOU
TPaMOTHOCTH, B TOM YHCJIE€ YMEHHH OOBSICHATh U OICHUBATH SIBJICHUS
OKPY’KaIOIIEeT0 MHPA, WCIOJB3ys 3HAHUS WU OIBIT, MOJTYYEHHBIC MPU HU3YUYEHUU
XUMUHU, TPUMEHSATh MX MPU pPEIIeHHH MpoOJieM B MOBCEJHEBHOW KU3HU U
TPYZIOBOM JESATEIIBHOCTH;

— ¢opMmupoBaHHe y OOy4YarOHIMXCS TIyMaHUCTHYECKUX OTHOIICHHH,
MOHUMAHUS IIEHHOCTH XUMUYECKUX 3HAHUM I BBIPAOOTKH OSKOJOTHUYECKU
1€JIECO00Pa3HOTO TOBEICHUS B OBITY W TPYAOBOH NESITEIHHOCTH B IICNISIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYkKAIOLIEH TPUPOAHONU CPEbL;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUI0O HAa OCHOBE YCBOEHHUS OOINEUYETIOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(IIIS M HANpPaBICHHOCTH AAIBHEUIIETO
oOydeHwus.

OO01iee 4YMCIO YacoB, OTBEACHHBIX I H3Y4YEHUST XUMHM Ha YpPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, cocrabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIeI0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).



COJAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIe XUMHYECKHUE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HH YEIOBEKa. XMMHS B CHCTEME HayK.
Tena u BemiecTBa. PU3NYECKHE CBOWMCTBA BELIECTB. ATpPEraTHOE COCTOSIHUE
BellecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BELIECTBA U CMECH.
CriocoObl pa3zeseHust cMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIeMEHTbl. CHUMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢Gopmyna. BaaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBA CcoOcCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuTEeNnbHAs MOJIEKYJIsIpHas macca. MaccoBasi 0JIsI XUMHUYECKOTO 3JIEMEHTA B
COCUHEHHNH.

KomnuectBo Beniectsa. Momb. MonsipHas macca. B3aumocBsA3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IUHUI] BemecTBa. Pacuérel mo dopmynam
XUMHUUYECKUX COCTMHEHUMN.

Du3nuecKue U XMMUYECKUE ABJICHUSA. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYecKue ypaBHeHMs. Knaccudpukanus
XUMUYECKUX PEAKIUH (COCTMHEHNS, Pa3I0KECHUSI, 3aMEIICHUS, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOH, MpaBUjiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1abopaTopHbIM O00OpPYJOBaAaHUEM, U3YUEHUE U OIMHUCAHUE
bu3MYeCKuX CBOWCTB 0O0pa3lOB HEOPTAHWYECKUX BEIIECTB, HAOJIOJICHUE
bu3ndeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYTIKE,
KUIIEHUE M KOHACHCAIUs BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAJTUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICHCTBUE Mejla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
ONHMCAaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuuid (pas3sioKEeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeUCTBUE kele3a ¢ pacTBopom coiu meau (1),
U3Yy4YEHUE CIOCOOOB pa3JesieHHs] CMECed: C MOMOIIbI0 MarHuTa, (pUIbTPOBAHUE,
BBITIApYBaHUE, JUCTUUIAIMS, XpoMaTorpadusi, mpoBeIeHUEe OYUCTKH MTOBAPEHHON
coid, HaOJMIOJEHWEe U  ONHWCAHWE  PEe3yJIbTaTOB  MPOBEJACHUS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsI MAacChl, CO3JaHUE MOJENIed MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Baxkueiue npeacraBuTe M HEOPraHUYECKUX BelecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 31€MEHT U MpoCToe
BemecTBO. HaxokneHuwe kucimopoga B TpUPOAE, (PU3MYecKne U XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenwe 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 (rOpeHueE), B3auMojeicTBue Bojioposa ¢ okcuaoM meau (1)
(BO3MOXXHO HCITIOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHUE O0pa3IloB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEICIEHHOU
MAacCCOBOM JI0JIEM PACTBOPEHHOIO BELIECTBA, B3aUMOACKUCTBUE BOJIBI C METAILUIAMU
(HaTpyeM ©  KajibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),



uccieqoBaHne 00pa3lOB HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX  KJIACCOB,
HaOIIOICHNE W3MEHEHUSI OKPACKM MHANKATOPOB B PACTBOPAX KHCIOT W IIEIIOYCH,
uzyuyeHue B3zaumojenctBua okcuga meau (II) ¢ pacTBOpOM CEpHOWM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEaklUUil HEUTpaIM3alHM, IOJYyYEHHUE HEPACTBOPUMBIX
OCHOBaHMM, BBITECHEHHE OJHOIO METAJIa JIPYTMM W3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHeWmme Kiaaccbl HEOPraHUYECKUX
COEAUHEHUI.

IHepuoauueckuii 3axkoH u Ilepuognuyeckasi cucreMa XUMHYECKHUX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOTMBITKM KIACCU(DHUKAIIMA XUMUYECKHUX dJeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAILIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonnas W JAJTUHHONEpPHOAHAs  (OPMBI
[Iepronnueckoit cucrembl xumuueckux anmemeHToB [{. . Menneneesa. Ilepuoas
u rpynmbl. OU3WYECKUN CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToMOB TepBbIX 20 XUMHUYECKHX DJIEMEHTOB
[Tepuomnueckon cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUS pPAANYyCa aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYIIIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoi CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUS Haykd W mnpakTuku. [l. M. MeHneneeB — y4€HbIM U
rpakKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okuciieHusi.  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponiecchl OKUCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4eHUEe OO0pas3lloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBUE
TUJIPOKCUAA LIMHKA C PAcTBOPAMHM KHUCIOT W WIEIOYEH, IMPOBEICHUE OMBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiuu pa3aoKeHuUs, COSIUHEHHUS ).

Mestcnpeomemmnuie 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
U3MEHEHHUIO CTETEHEW OKHCIICHUS XUMHUYECKHX 3JIEMEHTOB, MO 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.

Peakinu monHoro ooMeHa. Y ciaoBUs MPOTEKAaHUS peakiuii HOHHOTO OOMEHa,
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 xapakTepucThka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (U3MYEeCcCKrue CBOMCTBA
MPOCTBHIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYecKue cBOMcTBa cepbl. CepoBOOpO, CTpoeHue, (U3NUECKue U
XUMUYECKre cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, Qu3MUeckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpeACTaBUTENs Kjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeaklnu,
JeXaliue B OCHOBE MPOMBIIUIEHHOTO CHOco0a TMOJMYYEHUsS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KUcnoThl. COMM CEpHON KUCIOThI, KAY€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 xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTpPAHEHHE B MPUPO/IE,
duznyeckue u XxuMuyeckue cBoiictsa. KpyroBopot a3ora B mpupojae. AMMuUax, ero
duznyecKkrue 1 XMMHUYECKHE CBOMCTBA, OJyuyeHue U npuMenenne. Conu aMMOHUS,
ux (GU3NUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MoJiydyeHue, (PU3NYECKUe U XUMHUYECKUe
CBOMCTBa (00OIIME KaK MpPEACTaBUTENs Kjacca KHUCIOT U crhenuduyeckue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHS B KauyeCTBE MHUHEPAIbHBIX
ynoopeHuii. XuMU4eCKoe 3arpsi3HeHUEe OKPYKalolle cpebl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHHE BO3AyXa, IMOYBBI M BogoémoB). docdop,
ajuioTponHeie Moaudukanmu ¢gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dbochopHas Kuciaora, Gu3HIeCKUe U XUMHIESCKUE CBOMCTBA,
nosryderue. Mcnons3oBanne GpocdaToB B KaUYECTBE MUHEPATHHBIX YI0OPEHUI.

OOmast xapakTepucTuka 31eMeHTOB [VA-rpynmbl. OcoOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHM  OKHUCIEHUS.  YTJepoi,  aJuIOTPOIHbIE
MOAM(UKALIMKM, PACIpPOCTpaHEHUE B TpUpoAe, (QU3NYECKHUEe U XUMHUYECKUE
cBoricTBa. Ancopbuus. Kpyrosopot yriaepona B mpuponae. OKCUIbI yIiiepoaa, ux
¢usznyeckne W XUMHYECKHE CBOMCTBA, JACMCTBUE Ha JKUBbIE OPIraHU3MBI,
MOJTly4YeHUE W TMPUMEHEHHE. DKOJIOTHUECKHE MpPOOJIEeMbl, CBA3aHHBIE C OKCHUIAOM
yriepoaa (IV), rumoresza riao0aJbHOTO TMOTEIJICHUS] KIMMaTa, NapHUKOBBIM
addekT. YroapHas 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.

[lepBoHavasIbHbBIE MTOHATHSA 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHHUSIX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLEPUH, YKCYCHas! KUCIIO0Ta).
[IpuponHble HMCTOUYHUKH YIIEBOAOPOAOB (Yrojib, MPUPOIHBIN ra3, HEPTH),
OPOAYKTHl UX TepepaboTku (O€H3MH), UX poJib B OBITY U TNPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaAX, O€JIKaX, yriieBoJlax — U UX
poid B KM3HM 4eloBeKa. MarepualbHOE €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHM.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOWCTBA, MOJIY4YEHHE U
npumeHeHnue. CoenuHeHHs KpemMHusi B mpupozae. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemaueBoil kucinore. CUIMKAThI, UX HUCIOJIb30BAHHUE B
ObITYy, B IPOMBIIUIEHHOCTU. 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 sxenesa
(IIT), ux cocras, CBOICTBA U MOTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHWE C OOpas3lamMu METaNIOB W CIUIaBOB, WX (U3HUYECKUMU
CBOMCTBaMM, M3y4YEHHE  PE3yJbTaTOB  KOPPO3HUH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOJKHO HCIIOJb30BAHUE BHUACOMATEPHUAIIOB),
WCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, IIPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BaHWE  BHJICOMATEPHUAIIOB), TMPU3HAKOB  MPOTEKAHUs
Ka4ECTBEHHBIX PEAKIMid HAa MOHBI: MarHus, KajblUs, aTlOMUHHUS, [IUHKA, KeJe3a
(IT) u xxenesza (I11), meau (11), HabnroAEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH MOHAaMU HATpus, KaJus U Kalblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(pOTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 Mo TeMe «BakHenme
METaJUIbl U KX COCTUHEHUS.

XHMUA ¥ OKpY:KaUias cpeaa

BemecTtBa m Marepuanbl B IOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAaHUE BEIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momonrs npu
XUMHYECKUX 0KOrax U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpyXk aroled cpeabl (mpeaeibHas AOMyCcTUMas
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npooJieM.

Xumuyeckuii IKChepumenm:

u3ydyeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAUIOB, MOJIMMEPHbBIE
MaTepualbl).

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 PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIETro
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOYy4YEeHHs] XMMHH B €IMHCTBE Y4YEOHOH U
BOCIIUTATEIIbHOU JEATENBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMH W JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMHM, IPUHATHIMU B
oOlIecTBE MpaBUIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpOIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YyYarOINXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKAIOT  TOTOBHOCTH  OOYyYaIOIIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHEHTAUN W
PaCLIMPEHHE OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOILIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
U HAay4YHOMY HAcCJEIHI0, NMOHMMaHUS 3HAYEHHUS XHWMHUYECKOW HAayKH B >KU3HU
COBPEMEHHOr0 OOIIECTBAa, CIOCOOHOCTH BJIAJETh JOCTOBEPHOW HMHQOpMAalMein o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTpPONCTBE MHUpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax M IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
IOJIE3HOH,  y4ueOHOMCCIIENOBAaTENbCKOM, TBOPYECKOM M Jpyrux  BUAAX
JESITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESITENBbHOCTH MpU
BBIMIOJITHEHUHM Y4E€OHBIX, ITO3HABATEIbHBIX 3aja4, BBIMNOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIpOLIECCE OTOM Yy4eOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBO€ IIOBEJECHWE M TOCTYIKH CBOMX TOBAapUUIEH C MO3WULHA
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33PEHUYECKNE TPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW PEAKLUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBIAIOIINE
OCHOBY JJIsl IOHUMAaHMS CYIIHOCTH Hay4HOH KapTUHBI MUpa, IpeACTaBiIeHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HIPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
MIPUPOIHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTUBBI, HAIIPaBJICHHBIE Ha ITOJIYYEHUE HOBBIX 3HAHWUM 110
XUMHH, HEOOXOIUMBIE ISl OOBSACHEHHS HAO0JIIOJJa€MBIX IPOLECCOB U SIBJICHUM,
M03HABATEJIbHOM, MH(POPMAIMOHHON W YHUTATENbCKON KyJbTYpbl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEIbHOM paboThl C y4YeOHBIMM 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 IO  TOJYYEHUIO HOBOIO  3HAaHWS, €ro HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYAITUSIX.

K koHIy oOydenus B 8 kjacce npeMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOUIUXCSl YMEHUI:

e PpACKpBIBATH CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATUM: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJb, DAJIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJICHUS, XMMHYECKasi PEaKius, KIacCU(PUKAIUS PEaKIuil: peaxiuu
COCIUHEHUS, PEAaKIMU Ppa3JI0XKEHUS, PpEaKIUU 3aMEIICHUs, pEaKIuu
oOMeHa, 3K30- U IHIAOTEPMHUYECKUE PEaKIUU, TEIJIOBOM 3P(DEKT peakiuH,
AP0 aTOMa, HJICKTPOHHBIN CIIOM aroma, aroMHas OpOUTab, PAJANYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MAccoBasi JOJIs BEIIECTBA
(TpolLieHTHAsl KOHIICHTpAIusi) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aWUMOCBS3b OCHOBHBIX XHMHUYECKHX MOHATHA U
MPUMEHSITH 3TU OHATHUS MPU ONMKUCAHUU BELIECTB U X MPEBPAILICHUII;

e HCIOJBH30BaTh XWMHUYECKYI) CHUMBOJHUKY ISl COCTaBJICHHUS (Hopmyl
BELIECCTB U YPABHEHUN XMUMUUYECKUX PEAKLINM;

e ONpENeNsATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHUS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEOUHEHUU 10
dbopmynam, BHJ XUMHUYECKOH CBsI3M (KOBAJIGHTHAsE W WMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa J[. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT WX MOJIOKEeHUs B [lepuoamyeckoit cucreme,
3aKOHOB COXPAHEHHSI MAaCChl BEIIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUS, 3aKOHAa ABOTrajipo;

e ONUCBHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyueckon
CUCTEMbl XHMHUYECKHX DJEMEHTOB: pa3iMyaTh TMOHITUS «TJIABHAA
noarpynmna (A-rpymnma)» u «mnodounas noarpynmna (b-rpymma)», maibsie u
OoJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUSA, KOTOpblE MMEIOTCS B
tabnune «llepuoguueckass cucteMa XumMudeckux »dyemeHToB J[. U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIO dIIEKTPOHOB
U pacmpeeeHUe UX M0 JIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMHYECKHE peakuu (10 YUCIy W COCTaBy YYacCTBYIOIIMX B pPEaKIMH
BEILIECTB, M0 TETIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
YpaBHEHU COOTBETCTBYIOIINX XUMUYECKIX PEAKITHI;

IIPOTHO3UPOBAThH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KauyeCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHWS XUMHYECKHX TPEBpAIICHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO OJJIeMEeHTa 10 (opmyIie
COEIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIINU;

MPUMEHSATHh OCHOBHBIC OTEPAIUU MBICTUTEIHHOU NEATEIbHOCTH — aHAIH3
U CUHTE3, CpaBHEHHE, 000OICHHE, CHCTeMAaTH3alluio0, KIacCHU(pUKAIIHIO,
BBISIBJICHHE TMPUYMHHO-CIICACTBEHHBIX CBS3€H — IS HM3Y4YCHHs] CBOWCTB
BEIIECTB M XWMHUYECKHUX pEaKIUi, €CTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HAONIOJCHUE, W3MEPEHUE, MOJICIUPOBAHUE, AKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

cleoBaTh ~ NpaBWJIaM  [OJIB30BAHMSI ~ XMMHYECKOM  TOCyAOH W
7a00paTOpHBIM 00OpYJOBaHWEM, a TaKXe NpaBWiIaM OOpalIleHus C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIHMSIMH TI0  BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TMOJYYEHUIO W COOMPAHUIO
ra3zoo0pa3HpIX BEMIECTB (BOMOPOJAa ¥ KHUCIOPOJAA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPENECITEHHOW MAacCOBOW JOJIEM PACTBOPEHHOIO BEUIECTBA,
IUTAHUPOBaTh U TPOBOAWTh  XUMHYECKHE  OKCIIEPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB
(;makmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIy oOydenus B 9 kjiacce npeIMeTHBIE PE3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIIUXCS YMEHUI:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHUX MOHATHWA: XUMHUYECKHM
JJIIEMEHT, aTOM, MOJIEKyja, WOH, KaTWOH, AHWOH, IPOCTOE BEIIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIEHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKIus, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuyd, MOJib, MOJISIPHBIM ~ 00BEM,  pacTBOp,  DJIEKTPOJUTHI,
HEDJIEKTPOJIUTHI, AJEKTPOJUTHYECKAS IUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHWE M  BOCCTAHOBJICHUE,
aIIoTponus, aM(pOTEepPHOCTh, XUMHUUYECKas CBS3b (KOBAJIEHTHAasl, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJlIOoB,
CIUIaBbl, CKOPOCTb XUMHYECKOM pEaKUHUH, TMPEIEIbHO JOMyCTUMAas
xoHuentpaus I1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUI U
MIPUMEHSTh 3TU IOHATHUSA IPU ONMCAHUM BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY I COCTaBlIeHUS (GOpMys
BEILIECTB ¥ YPABHEHUI XMMHUYECKUX PEAKIIUI;

ONPEIEATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIIEMEHTOB B
COCIMHEHMSIX pa3IMYHOTO COCTaBa, MPUHAMAJIEKHOCTh BEIIECTB K
ONPENCIIEHHOMY KJIacCy COCAMHEHUM 1o (QopmysiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJE€HTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l MOHA 10 XUMHUYECKON (QopMmylie, XapakTep Cpelbl B
BOJHBIX PAaCTBOPAaX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTAILUINYECKON
PEMIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMbIich [lepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OINHUCBhIBaTh W XapaKTEPU30BATh
Tabnnunyo Qopmy Ileproanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHas moArpymna (A-rpynmna)» U «moOovHas
noarpynmna (b-rpynma)», manble u OOJbIIHME TEPUOIBI, COOTHOCHUTH
0003HaYeHHUs, KOTOphIE MMEIOTCA B MEPUOJWYECKOM Tabiuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHKAMH  CTPOEHHSI  aTOMOB  XMMHYECKHUX
JIEMEHTOB (COCTaB M 3apsa sApa, OOIIee YHCIO DIEKTPOHOB U
pacmpesieieHue HMX [0 DSJIEKTPOHHBIM CIOSIM), OOBSACHATH OOILIHMe
3aKOHOMEPHOCTH B U3MEHEHHHM CBOWMCTB 3JIEMEHTOB UM UX COCAMHEHUU B
npenesiax MajbIX MEPUOJ0B U INIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuud (10 YHCIy M COCTaBy YYAcCTBYIOIIMX B pPEAKLIUU
BEIECTB, MO TEMIOBOMY 3(P(DEKTy, O WU3MEHEHUIO CTENEHEH OKUCICHUS
XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEU(PUUECKHE XUMHUYECKHE
CBOMCTBAa IMPOCTBIX M CJOHBIX BEIIECTB, IMOATBEPXKIas ONUCAHUE
IIPUMEpPAMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKLINN;

COCTaBJIATb YPAaBHEHUSA DJEKTPOJUTUYECKOW JIHCCOLMALMU  KHUCJOT,
LIEJI0YEH U COJIEH, ITOITHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMI HOHHOIO



oOMeHa, ypaBHEHHUS peEaKIWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB,
pacKphIBaTh CYIIHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO  MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »3JIeMEHTa 10 (dopmyJie
COEIMHEHMsI, MaCCOBYIO JOJII0 BEIIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOMoaTh  MOpaBuja  MOJb30BAaHUS ~ XUMHUYECKOM  MOCyJol U
Ja00paTOpHBIM  O0OpYy/IOBaHMEM, a TaK)Ke IpaBWa OOpaIllCHUS C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH 1O BbBIIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO U COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U YTICKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH, TOATBEPIKTAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMU-,
uoaua-, kKapobonar-, docdar-, cwiMkar-, cyiabdar-, THIPOKCUJI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI U3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

NPUMEHSTH OCHOBHBIE ONEpPALUU MBICTUTENbHON JIEATEIbHOCTH — aHaIHU3
U CHUHTE3, CpaBHEHHE, O0OOOIIeHHE, CHUCTEMATHU3alMI0, BbISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — JJI1 M3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUid, €CTeCTBEHHO-HAyYHBbIC METOJIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHe, MOJCIMPOBAHUE, SKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Koau4vecTBo 4acoB
Ne HaunmenoBanue pa3aeoBs u DJIeKTPOHHBIe (HM(POBbIE)
n/n TeM MPOrpaMMbl Bcero Kontponueie Tpakrieckue o0pa3oBaTe/ibHbIE pecypchl
padoThbI padoThI
Pazgea 1. [lepBoHavaibHbIe XMMUYECKUE MOHATHS
XuMHsT — BaKHast 00J1acTh
L1 €CTCCTBO3HAHUS U 5 ) Bbu6nuoreka [JOK
MPAKTUYECKOU eI TETbHOCTH https://m.edsoo.ru/7f41837¢
YyeJIoBeKa
12 BeiectBa 1 XuMu4eckue 15 1 bubmuotexa [JOK
peakuuu https://m.edsoo.ru/7f41837¢
Nroro no pazgeny 20
Pa3nes 2. BaskHelimne npeacTaBuTe/ I HECOPraHMYECKUX BelleCTB
)1 Bosznyx. Kucnopoa. [Tonsitue 6 bubanorexa HOK
00 okcugax https://m.edsoo.ru/7f41837¢
29 Bonopoa. [lonsitue o kucinorax 2 1 Bbubnuoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837¢
73 Bopa. PactBopsl. [Tonsarue 06 5 1 1 bubnuoreka [IOK
OCHOBAHHSIX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACCHI 1 1 1 bubmuorexa [JOK
HEOPraHUYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paznen 3. llepuoagnueckuii 3axoH u [lepuoguueckas cucrema xumnueckux 3jeMeHToB /I. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckasi cBsizb. OKHCINTEIbLHO-BOCCTAHOBHUTEIbHbIE PC€AKIHH




[lepuoauueckuii 3aKOH U

31 IIepuoanueckas cucrema 7 bubnunoreka [IOK
XUMHUYECKHX deMeHTOoB /1. 1. https://m.edsoo.ru/7f41837¢c
MenneneeBa. CtpoeHue aroma
XuMu4eckas CBs3b.

3.2 OKuCIUTENbHO- 8 bubmorexa HOK

https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIE PEAKIIUU
bu6mmoreka [IOK
Hroro no paszeity 15 https://m.edsoo.ru/7f41837¢
PeszepBHoe Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO YACOB IT1O 68

[NPOT'PAMME




9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM undpoBbie
Ne i/m P Kontpoabnbie  IIpakTnueckue (upp )
NMPoOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
Pa3nen 1. BemecTBo 1 XuMu4ecKkne peakiun
L1 [ToBTOpEHME 1 yIITyOJICHHE 3HAHUT 5 1 bubanorexka [HOK
’ OCHOBHBIX Pa3JieJIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
’ peaxiuii https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAs JUCCOLIHAIIHSI. 2 1 1 bubanorexka HOK
' XHUMHUUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Nroro no pazgeny 17
Pasnen 2. HemeTa/uibl M UX COeIMHEHUS
)1 OO6mas XxapakTepruCcTUKa XUMHUIECKUX 4 1 bubnnorexa [HOK
’ sneMeHTOB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mast xapaKTepucTUKa XUMUIECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 buommorexa HOK
' PYTHIRL 6P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mast xapaKTepucTUKa XUMUIECKUX
23 aneMeHTOB VA-rpymisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO61mas XxapakTepucTUKa XUMUYECKUX
2.4 anemeHToB [VA-rpynmnsl. Yriaepon u 8 1 2 bubmmorexa [TOK
' . by ' pol https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Nroro no pazgeny 25




Pa3gen 3. MeTaJlJIbI M BX COeTUHEHU S

Bbu6nuoreka [JOK
3.1 006 7| 4
HIME CBOHCTRA METAILIOB https://m.edsoo.ru/7f41a636
3.2 Bakuelimme MeTayuIbl U UX COEIUHEHMUS 16 bubmorexa LOK
https://m.edsoo.ru/7f41a636
Nroro no pazgeny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTtBa 1 MaTepuanbl B >KU3HU 4EJIOBEKA 3 bubmmorexa [IOK
) t p https://m.edsoo.ru/7f41a636
Nroro no pazgeny 3
PesepBHOE BpeMs 3 buGnnorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka Kontpoabubie IIpakTHueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
| [Ipeamer xumun. Posib XMMUM B KU3HU | Bbubmunoreka LIOK
yeJjoBeKa. Teja U BelnecTna https://m.edsoo.ru/ff0d210c¢
2 ITonsaTue o MeToAaxX MO3HAHUS B XUMHU 1 bubnnorexa LIOK
A https://m.edsoo.ru/ff0d227¢
[TpakTuyeckas padora Ne 1 «IIpaBuna paboTs
3 B J1a00paTOPUH U IIPUEMBI OOPAILIEHUS C 1 bubnnorexa LIOK
patop p patt https://m.edsoo.ru/ff0d23dc
1abopaTOpHBIM 000PYIOBAHUEM
4 Yucteie BemecTBa 1 cMecH. CriocoObl | bubmuoreka [JOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktrueckas padota Ne 2 «Pa3nenenue
5 cMmecel (Ha mpuMepe OYMCTKU MTOBapEHHOMN 1 bubmorexa [IOK
p p P https://m.edsoo.ru/ff0d28c8
COJIN )»
Bbubmunoreka LIOK
6 ATo oJie 1
TOMBIH MOJICKY IRt https://m.edsoo.ru/ff0d2a6¢
7 XUMUYECKHUE 3TIEMEHTBI. 3HAKU (CUMBOJIBI) | bubmmoreka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThle 1 CHOKHEIE BEIECTBA 1 bubmorexa LIOK
P B https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJEKYIISIpHOE YUCHUE 1 bubmorexa LIOK
yp y https://m.edsoo.ru/ff0d2d50
10 3aK0OH MOCTOSIHCTBA COCTaBa BEILIECTB. 1 but6mmoreka [IOK




Xumuaeckas opmysia. BareHTHOCTh aTOMOB
XUMHUYCCKUX DJIEMECHTOB

https://m.edsoo.ru/ff0d2eae

1 OtHocuTeNnbHAs aTOMHAs Macca. bubmuoreka [IOK
OtHocuTeNnbHAs MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 1011 XUMWYECKOTO 3JIEMEHTA B bubmuoreka [JOK
COCIUHECHUH https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemectBa. Monb. MossipHast bubmuoreka [JOK
macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmoreka [IOK
XuMuYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U yCiIOBUs IPOTEKAHUS bu6nuorexa [IOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHSI MacChl BEIIECTB. bu6nuoreka [IOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciienus koimuecTBa, MacChl BEIIECTBA 11O bubmuoreka [{OK
YPaBHEHUAM XUMUYECKUX PEAKIIUI https://m.edsoo.ru/ff0d5708
Kiraccudukanus XuMHUIeCKUX peaKIuit
18 (coe I/IHq;HI/IHH a3JI0KECHUS 3a1xlze eL:m;I Bubnmorexa [IOK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHIUKIoneaucT. O000IICHHE 1 Bubmmorexa [IOK
t et Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUI
20 KonTponbnas padora Nel no teme «BemiectBa bubmmoreka [JOK
A XUMHAYECKHUE PEAKITAN https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razoB. CocraB Bo3ayxa.
21 KI/IC?I}(I) 0J1 — DJIEMEHT U MPOCTOE BGHYGCTBO bubmorexa [IOK
PO p - ' https://m.edsoo.ru/ff0d448e
O3o0H
22 du3nUecKne U XMMHUUECKHE CBOMCTBA Bbubmunorexa LIOK




KHUCJIOpoJia (peaKIuy OKUCIEHUS, TOPEHHUE).
[TonsTre 06 okcugax

https://m.edsoo.ru/ff0d4614

CriocoOblI MoTy4eHUst KUCI0po/ia B

bubmunoreka LIOK

23 o .
/1A00PATOPHH 1 IPOMBIILICHHOCTH https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii 3 HEeKT XMMHUYESCKOM peaKIuH,
24 MHOHATHE O T(i)(bMOXI/IMI/I‘-IeCKOM paBH:HI/II/I buGnnorexa LIOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIIHSIX
TommmBo (HedhTh, YTOiIb U METAH).
25 3ar 513H€I§I/Ie(1];03 yxa CII0COOBI iro bubmorexa HOK
p YR, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALICHUS
[TpakTrueckas padota Ne 3 o Teme
26 «[Tonyuyenne u cobupanme KUCIopoaa bubmorexa HOK
’ . P pond, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
7 Bomopon — aneMeHT u mpocToe BemecTBo. bubmmoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
73 dOu3nuecKkue U XUMUYECKHIE CBOMCTBA bub6munoreka LIOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6moreka [IOK
29 IT
OHATHE O KHCIIOTAX 1 COTAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI OTy4eHHs BOAOPO/ia B bu6nuoreka [IOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
31 «[Tonyuyeune u cobupanue BOAOPOIa bubmmorexa [OK
Y . P AOpoa, https://m.edsoo.ru/ff0d4{42
W3YYCHHE €r0 CBOMCTBY
N bu6moreka [IOK
32 Mo 1 00BEM Ta30B. 3aK0H ABOraapo
[UIPHEI ODBEM TA308. SAKOH ABOTALP https://m.edsoo.ru/ff0d542¢
33 Brruncienus o0b€Ma, KOJTHYECTBA BEIECTBA but6mmoreka [IOK




rasa 1o ero U3BECTHOMY KOJIMUYECTBY
BEIIIECTBA UIIN 00BEMY

https://m.edsoo.ru/ff0d55a0

Boruncnenus 00bEMOB ra3oB M0 ypaBHEHHUIO

bubmunoreka LIOK

34 €aKI[MH Ha OCHOBE 3aKOHA 00HLEMHBIX
peak . https://m.edsoo.ru/ff0d5708
OTHOILIEHUH ra30B
35 duznyeckre 1 XUMHUUECKHE CBOMCTBA BOJIBI bubmorexa LIOK
g https://m.edsoo.ru/ff0d587a
bub6munoreka LIOK
36 CocraB ocHoBanuii. [Tonsitue 00 HHIAUKATOPaX
a p https://m.edsoo.ru/ff0d59¢e2
Bona xak pactBopureinns. Hacwimenasle u
37 Helfacm epHHLIe paCTBO BI Matj:OBaﬂ 011 bubmorexa LIOK
B p PbL a https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOPE
[TpakTuyeckas pabora Ne 5 o Teme
38 «[IpuroToBiIeHNE PACTBOPOB C ONPENEIEHHON bubmorexa LOK
p . . p p et https://m.edsoo.ru/ff0d5eba
MacCOBOH J0Jiel PaCTBOPEHHOTO BEIIIECTBA
39 KonrtponsHas padora Ne2 o reme bu6nuorexa [IOK
«Kucnopoa. Bonopoa. Boxa» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: coCcTaB, KJIacCu(UKAIU, bu6mmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHus: cOCTaB, Kiaccudukams, bub6munoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue nu XuMHYECKHE CBOMCTBA bu6nuoreka [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiaccudukanms, Bbubmunoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee2




but6mmoreka [IOK

45 [Tonyuenue U XMMHUYECKUE CBOMCTBA KUCIOT
Y https://m.edsoo.ru/ff0dfee2
46 Conu (cpemHue): HOMEHKIATYpa, CIIOCOOBI bu6nuoreka [IOK
MOJyYECHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTrueckas padota Ne 6. Permenue
47 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME bu6nuoreka [JOK
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCJTUHEHUI»
43 ['eneTnyeckas cBI3b MEXKIy Kilaccamu bubmmoreka [JOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
bub6munoreka LIOK
49 O06o001IeHne U cucTeMaTU3aIus 3HaHUH
Hl H https://m.edsoo.ru/00ad9cb2
50 KonTtponbHas padora Ne3 no reme "OcHOBHBIE Bu6muotexa [JOK
KJIaCChl HEOPTaHUYECKUX COECAUHECHUI" https://m.edsoo.ru/00ad9¢1la
[TepBbie TOMBITKY KIACCHPUKAITUU
51 XHMUYECKUX 3JIeMeHTOB. [ToHsITHE O rpymnmax bubmorexa OK
' py https://m.edsoo.ru/00ad9ffa
CXOJIHBIX AJIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoanueckas
bu6mmoreka [IOK
52 chcTeMa XuMHU4YecKkux aneMeHToB Jl. H.
https://m.edsoo.ru/00ada52c
MeneneeBa
53 Ilepuoapl, rpynnel, IOATPYIINEI bubmmorexa LOK
P > TPYIHEL, Py https://m.edsoo.ru/00ada52c
54 Crtpoenne atomoB. CocTaB aTOMHBIX SIIEP. bubmuoteka [JOK
H3zoTtomnsl https://m.edsoo.ru/00ada342
CtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB
55 aneMmeHTOB Ileproanyeckoit cucremsl 1. 1 bubmorexa HOK
pHOA o https://m.edsoo.ru/00adaébc
Meunngeneena
56 XapakTeprucTUKa XUMUYECKOTO 3JIEMEHTA 10 bubmmoreka [JOK




ero noJjioxkeHuto B [leproanueckoit cucreme
. . MenneneeBa

https://m.edsoo.ru/00ada824

3nauenue [lepuoanyeckoro 3akoHa aJist

Bbubmunoreka LIOK

57 ..
Pa3BHTHA HaykH H,,Hpaf( Tuicn. J1 https://m.edsoo.ru/00ada96e
MeHeneeB — y4€HbIN, IEAAror U rpakIaHuH
PesepBusblil ypok. O0001IEHIE U
58 CI/ICTIe)MaTI/BZpI/ISI 3HaHI/II£4LI / Beepoccuiickast buGnnorexa LIOK
H p https://m.edsoo.ru/00adb33c¢
mpoBepoyHas pabora
Konrtponsnas padora Ne4 o reme «CtpoeHue
59 aroma. XumMu4deckas cBsa3b» / Beepoccuiickast bubmmorexa [OK
) p https://m.edsoo.ru/00adb486
npoBepoyHas paboTa
60 DJIEKTPOOTPULIATETLHOCTh aTOMOB bu6nuoreka [IOK
XUMHUUECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
61 HMonnas xumuyeckas CBSI3b
https://m.edsoo.ru/00adac34
62 KoBanenTHast nojisipHas XUMHUYECKas CBI3b bubmmorexa LOK
P https://m.edsoo.ru/00adaab8
63 KoBanenTHast HeroaapHasgd XUMHUYECKas CBA3b bubmmorexa LOK
P https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
64 C
TCHCHD ORHCTCHIA https://m.edsoo.ru/00adae28
65 OKHUCIINTEILHO-BOCCTAHOBUTEIILHBIE DEAKITUHU Bubmorexa OK
peartt https://m.edso0.ru/00adb076
66 OKHUCIIUTEIN U BOCCTAHOBUTEIU bubnnorexa LIOK
https://m.edso0.ru/00adb076
PesepBusblil ypok. O0001IEHIE U
P P EH bubmuoreka [{OK
67 cucTtemMaTu3anus 3HaHuil o reme «CtpoeHne

aroma. XUMHAYECKasl CBS3b»

https://m.edsoo.ru/00ad9cb2




68 PesepBubIil ypok. O6001IeHNE 1 | bu6nuoreka [IOK
cucTeMaTu3anus 3HaHU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 4
9 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne uudposeie
Tema ypoka Konrpoabnbsie IIpakTHueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[Tepnonnueckuii 3akoH. [lepnonnueckas
1 CI/IfTeMI; XUMHYECKHUX 3J'I€MIG)HTOHB pIn 1 1 bubmorexa HOK
o https://m.edsoo.ru/00adb59e
Meunpgeneena
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
2 XUMHYECKHX IJIEMEHTOB MEPBBIX TPEX 1 bubmorexa [TOK
P P https://m.edsoo.ru/00adb6b6
MEePHOJIOB
3 Knaccudukanus 1 HOMEHKIIaTypa | bubanorexka [HOK
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bunpr XuMH4ecKoil CBSI3U U THITBI 1 Bbu6nmuoreka [JOK
KPUCTALINYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel mo reme
5 «[loBTOpEHUE U yriayOieHne 3HaHui 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 kiacca
6 Knaccuukanus XuMHU4ecKux peakiuii mo 1 bubnuoreka [IOK
pa3IM4YHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
7 [ToHsiTHE O CKOPOCTH XMMUUYECKOMN peaKIvu. 1 bubmuorexa [JOK
[ToHsiITHE O TOMOTE€HHBIX U TE€TEPOT€HHBIX https://m.edsoo.ru/00adbe9a




peaKIusIx

[TonsiTHE O XUMHYECKOM PaBHOBECHH.
@DaxTopHl, BIUSIIOLUINE HA CKOPOCTh

Bbu6nuoreka [JOK

XUMHUYECKHE CBOMCTBA HA MIPUMEPE XJI0pa

8 .
XAMUYECKOW PEAKIINU U MOJIOKECHUE https://m.edsoo.ru/00adc28¢c
XUMHUYECKOTO PAaBHOBECHUS
9 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade
10 Teopust 21EKTPONUTUYECKON TUCCOLUALIUN. bubnuoreka [IOK
CunpHBIC U ClTa0ble IIEKTPOIUTHI https://m.edsoo.ru/00adcd68
11 Hounrle ypaBHEHUS peaKIIui bubmorexa LOK
yp p https://m.edsoo.ru/00add448
XUMHYecKre CBOMCTBA KUCIOT U OCHOBAHHH
12 B CBETE IIPEACTABIECHNI 00 bubmorexa LIOK
P . https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON AUCCOLMALIIHI
XUMHYeCKHe CBOMCTBA COJIEH B CBETE
13 MPEACTABIEHNI 00 DIIEKTPOITUTHYECKON bubmorexa LIOK
pea P https://m.edsoo.ru/00add8b2
IHUCCOLIUAINA
14 ITonsaTHe o rmapoOIHN3E CONEH bubmorexa LIOK
AP https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 O000111eHIE U CUCTEMATU3aLUs 3HAHUH
m 1 https://m.edsoo.ru/00addd12
16 [IpakTuueckas padora Ne 1. «Pemienue bubmmoreka [JOK
SKCIIEPUMEHTAIIBHBIX 3a]1a9W» https://m.edsoo.ru/00addbfa
KonTtponsHas padora Ne2 o reme
17 «DIIEKTPOIUTHYECKAS JUCCOLHALIUS buGnnorexa LIOK
p ' https://m.edsoo.ru/00addecO
XUMHYECKHUE PEAKIIUU B PACTBOPAX»
13 OO01mas XxapakTeprCcTHKA TaJIOTeHOB. bubanorexka [HOK

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




Xnopooaopod. ConsiHasi KUCIIOTa,

19 XUMHYECKHUE CBOMCTBA, IMOJyYEHUE bubmmorexa [TOK
> HOTY ’ https://m.edsoo.ru/00ade104
MPUMEHEHHE
[TpakTrueckas padota Ne 2 o Teme
. N bu6mmoreka [IOK
20 «ITomyueHne COMIHON KUCIIOTHI, U3YyUYEHHE €€
. https://m.edsoo.ru/00ade348
CBOMCTB»
Brruucnenust no ypaBHEHUSIM XUMHUECKUX
21 €aKI[Nil, eCIN OOUH W3 PEarcHTOB IaH B buGnnorexa LIOK
P ’ P https://m.edsoo.ru/00ade488
n30bITKE
2 OO0mas xapakTepucTuka 31eMeHToB VIA- bubanorexka [HOK
rpyNIbI https://m.edsoo.ru/00ade64a
AnnotponHsle MOAU(UKALIUU CEPBI.
23 Haxoxcr;eﬂne CEPEI H(l;é coezmHeII)mﬁ B bubmmorera LIOK
p V https://m.edsoo.ru/00ade64a
npupojie. XuMHUYECKHE CBOMCTBA CEpPhI
24 CepoBogopo, ctpoeHue, Gpuznyeckue u bubmmoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
25 Oxcupet cepbl. CepHas KHCIOTa, (PU3HUECKUE bubmmoreka [JOK
U XMMUYECKHE CBOMCTBA, IPUMEHEHHUE https://m.edsoo.ru/00adea28
XHWMHMYECKUE PEAKIUH, JIEKALUE B OCHOBE
2 MPOMBIIIJICHHOTO CIIOCO0a MOy YSHHS bubnnoreka [JOK
CEpPHOM KUCIOTbl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIIeH Cpeibl COEAUHEHUSIMU CEPbI
7 Brruncnenue MaccoBOM 40 BBIXO/a bubmuorexa [JOK
MPOAYKTA pEaKIUU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepruCTHKa 3JIEMEHTOB V A-
28 I'PYIIIBL. A30T, pacIpOCTpaHECHUE B IPUPOIE buGnnorexa LIOK
py ’ » Pactpoctp . PHpOAE, https://m.edsoo.ru/00adeeab
¢bu3nyeckre U XMMHUYECKUE CBONCTBA
29 AmMmMuak, ero (pu3M4ecKre U XUMHYECKUE Bbubnuoreka [JOK




CBOICTBa, MOJly4eHUE U PUMEHEHHUE

https://m.edsoo.ru/00adf004

[TpakTuyeckas pabora Ne 3 o Teme

Bbu6nmuoreka [JOK

30 «ITonmydyenne aMMmuaka, M3ydeHHE €TO
. y y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ Gu3ndecKue u bubanorexka [HOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHME HUTPATOB U COJIEH aMMOHUSA

0 B KaUECTBE MUHEPATHHBIX YIAOOPECHUH. bubanorexka [HOK
XHUMHYECKOE 3arpsI3HEHUE OKPYKAIOLICH https://m.edsoo.ru/00adf518
Cpelibl COEIMHEHUSIMU a30Ta
®dochop. Oxcun pochopa (V) u dochopnas

bu6mmoreka [IOK
33 KHCJIOTa, PU3HMYECKUE U XUMHYECKUE
N https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIyYCHUE
Hcnons3zoBanne GocdaToB B Ka4ecTBE
34 MUHEpaJIbHBIX y100peHuil. 3arps3HeHne buommorexa HOK
p N yAObP - Jarp https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hocdaTamu

35 VYrnepos, pacnpocTpaHEeHUE B IPUPOJIE, bubmmoreka [IOK
¢du3nyeckue 1 XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuspl yraepoaa, ux pusudeckue u

36 XUMHYECKHUE CBOMCTBA. DKOJIOTUYECKHUE bubmuorexa [JOK
POOJIEeMBI, CBSI3aHHBIC C OKCHJIOM YIJIepoa https://m.edsoo.ru/00adfebe
av)

37 VYronbHast KUCIOTA U €€ CONu bubmmorexa [OK

https://m.edso0.ru/00ae006¢c
[TpakTuyeckas padora Ne 4 o Teme
38 "[TonyuyeHue yriekucioro raza bubmmorexa [OK
Y 7 ' | https://m.edsoo.ru/00ae027¢
KauecTBeHHas peakuus Ha KapOOHAT-UOH
39 [TepBoHavabHBIC TOHATHS 00 OPrAaHUIECKUX bubmuorexa [JOK




BEIIIECTBAX KAK O COSUHEHUSX yTiepo/ia

https://m.edsoo.ru/00ae054¢e

Bbu6nuoreka [JOK

40 Kpemuuii u ero coefiHeHU
P https://m.edsoo.ru/00ac080a
[TpakTrueckas padota Ne 5. Permenue
Bbu6nmuoreka [JOK
41 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
. https://m.edsoo.ru/00ae0bf2
«BaxkHele HeMeTaluIbl ¥ X COSIMHEHU S

4 KonTtponsHas padora Ne3 o reme bubmmoreka [IOK
«Baxuen1me HeMeTaJUIbl U UX COEIUHEHUS https://m.edsoo.ru/00ae0e18
OO01mas xapakTeprucTUKa XUMUIECKUX

43 3JIEMEHTOB — METAJUIOB. MeTtajuinueckas bubanorexa [HOK
CBS3b U METAJUIMYECKAs! KPUCTAILINYECKas https://m.edsoo.ru/00ael103e
pemérka. PU3NYECKUE CBOMCTBA METAJIIIOB
XuMHYecKre CBOMCTBA METAJIIOB.

44 DIEKTPOXUMHUUECKUHN PSIT HAIPSOKEHUI bubmmorexa LIOK

p p P https://m.edsoo.ru/00ac1156
METaJJIOB
OO6mmwme crmocoOb! MOTYYEHUST METAJLIOB.

45 CnnaBel. BeruucieHust o ypaBHEHUAM bubnnorexka HOK
XUMHYECKUX PEAKIUi, €CIIU OJUH U3 https://m.edsoo.ru/00ael156
pEareHTOB COJAEPKUT MPUMECH

bu6mmoreka [IOK

46 [ToHsiTHE O KOPPO3UU METAILIIOB
https://m.edsoo.ru/00ac1278
bu6mmoreka [IOK

47 €JIOYHbBIE METAIbI
1 https://m.edsoo.ru/00ae14b2

48 OxcHuabl U THAPOKCUIBI HATPUS U KaJIUA bubmnorexa [IOK

P p https://m.edsoo.ru/00ae14b2

49 [IlenoyHo3eMenbHbIE METAIUIBI — KAJIBLIUI U bubanorexka [HOK
MarHuu https://m.edsoo.ru/00ac15¢8

50 Bakueiinume coeTMHEHNS KaJIbIU bu6mmoreka [IOK




https://m.edsoo.ru/00ael 5¢8

51 O0001IeHrEe U cUCTEMaTU3aINs 3HAHUI
52 JKécTkocTh BOMIBI M CTIOCOOBI €€ YCTPaHECHUS bubmorexa [IOK
https://m.edsoo.ru/00ac1886
53 [IpakTuueckas pabora Ne 6 o Teme bubmmoreka [JOK
"YKEcTkoCcTh BOABI U METOIBI €€ yCTpaHEHHS" https://m.edsoo.ru/00aclac8
. bubmmoreka [IOK
>4 AJTIOMHHHH https://m.edsocl)l.ru/Oanlc64
55 AMpoTepHbIE CBOIICTBA OKCHIA U bubmmoreka [IOK
THJIPOKCH]IA https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [JOK
https://m.edsoo.ru/00ac1d86
57 Oxcuel, THIPOKCHIBI U conu xene3a (1) u bubanorexka [HOK
skenesa (110) https://m.edsoo.ru/00ae35¢6
58 O0001IeHrEe 1 cCUCTEMaTU3aIlNs 3HAHUI
[TpakTuyeckas pabora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME buGnnorexa LIOK
«Baxxuele MeTamibl ¥ X COSIMHEHUS https://im.cds00.ru/Qac3des
Brruncnenus o ypaBHEHUSIM XUMHUYECKUX
CaKIIMi, €CJIM OJIMH U3 PEarcHTOB JIaH B
60 EsGLIHTKe 17001 co;[epncHTI;[pHMecn. " bubmmorexa LIOK
BriuncieHuss MaccoBOil H0IU BbIXOa https://m.cdsoo.ruiacl 750
MPOYKTa peaKIuu
61 O06o001IeHre U CUCTEMaTU3aIMs 3HAHUH
6 Kontponbnas padota Ne4 o teme
«BaxHeite MeTalIbl 1 BX COCIUHECHUS
63 BemiectBa 1 Matepuansl B TOBCEHEBHOM Bbu6nuoreka [JOK

JKHU3HHU 4YCJIOBCKa

https://m.edsoo.ru/00ae3£50




64 XHUMHUYECKOE 3arpsi3HEHUE OKPYKaroIIeH 1 bubmuorexa [JOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponp xumMum B pelIeHnH 3KOJOTHYECKUX 1 bubmmoreka [JOK
npobiem https://m.edsoo.ru/00ae4270
66 PesepBHelil ypok. O600eHHE U | bubanorexka [HOK
cucTeMaTHu3alus 3HaHu https://m.edsoo.ru/00ae0d0a
67 PeseprubIil ypok. O6001IeHNE 1 1 bubanorexka [HOK
CUCTEMAaTHU3alMs 3HAHU N https://m.edsoo.ru/00adb33c
68 PesepBHrlil ypok. O6001enue u | bubmmoreka [JOK
cUcTeEMaTH3allis 3HaHUI https://m.edsoo.ru/00ad9cb2
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOT'PAMMBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE pPe3yJIbTAThl 0CBOEHNUSI OCHOBHOI
00pa30oBaTeILHON MPOrPaMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs

1

ITo teme: «llepBoHayanbHbIE XUMUYECKHE TTOHATHSD)

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHUMHUYECKMX TOHSTHI: aToMm,
MOJIEKYJIa, XHMHUYECKHH JJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BaJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas W MOJICKYJIApHas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJISIpHAsi macca, MaccoBas A0S XHMHYECKOTO
3JIEMEHTa B COCIMHEHUU, MOJIIPHBIH O0BEM, XMMHUUYECKas peaKiius,
KIacCUpUKALUA  PEaKIHil:  peakluud  COSAUHECHHs,  PEaKIuu
pa3lIoKEHUs, PEaKIUd 3aMEIICHHs, peakIuu OoOMeHa, 3K30- |
OHIOTEPMUYECKUE PEAKIMH, TEIuIoBOW 3¢ (HEeKT peakiuu, pacTBop,

MaccoBast 10Jis BellecTBa (IPOLeHTHAs! KOHIICHTPAIs) B pacTBOpE

1.2

HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKHUX MMOHATHH H

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

1.3

UCIIOJIb30BAaTh XUMHYECKYI0O CHUMBOJIMKY JUIsl COCTaBJeHHS (Hopmyi

BEILECTB U YPABHEHUN XUMUYECKUX PEAKLIUN

1.4

PACKpPLIBATH CMBICJI 3aKOHOB COXpPAaHCHUSA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJSAPHOro Y4Y€HHA, 3aKOHa

ABoraapo

1.5

ONpCACIIATh BaJICHTHOCTD aTOMOB DJIEMCHTOB B 6I/IHapHBIX

COCAUHECHUAX

1.6

KJIaCCU(UIUPOBATh XMUMHYECKHE peakiuuu (M0 YHCIy U COCTaBy

YUYaCTBYIOUIMX B PEaKIMH BEUIECTB, 110 TEIIIOBOMY 3(PdeKTy)

1.7

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MACChL

BE€IICCTB




1.8

BBIUMCIISTH MAcCCOBYIO JIONIO XMMHYECKOTO dJeMEHTa 1o (opmyre

COCIMHEHMS,

1.9

BBIYUCIIATE MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

NPUMEHSTh €CTECTBEHHOHAY4YHbIE METObl MMO3HAHUS — HaOII0JIeHHeE,
U3MEpEHNe,  MOJCIUPOBAHME,  OKCIEPUMEHT  (peallbHbIi |

MBICJICHHBIH )

ITo Teme: «BaxxHeiimue npeACcTaBUTENN HEOPTAHUYECKUX BEIIECTBY»

2.1

pPacKpbsIiBaTb CMBICII OCHOBHBIX XHMHYCCKHUX TTOHSITHM: OKCHI,

KHUCJ10Ta, OCHOBAaHUEC, COJIb

2.2

OTpeeNATh MPUHAAJIEKHOCTh BEHIECTB K OMNPEACNIEHHOMY KIlaccy

COEIMHEHUH 1o GopMyiam

23

KJIaCCI/I(bI/II_II/IpOBaTb HCOPTraHUYCCKUC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBATH) OONIME XHMHUYECKHE CBOWCTBA
BEIIECTB Pa3IMYHbIX KJIACCOB, MOJATBEp)KJas OMHMCAHHWE IpHUMEpamMHu

MOJIEKYJIIPHBIX YPABHEHHN COOTBETCTBYIOIUX XUMUYECKUX PEAKLINI

2.5

IMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX
KauC€CTBCHHOI'0O COCTaBa, BO3MOXXHOCTHU IIPOTCKAHHA XHMHUUYCCKHUX

HpeBpameHHf& B PAa3JIMYHBIX YCIIOBUAX

2.6

CIeIOBaTh MpaBWJIAaM TOJNB30BAaHUS XUMHUYECKOW TOCYIOH |
1abopaTOpHBIM 00OPYJIOBaHHWEM, a TakK)Ke IpaBHJIaM OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBHUU C HWHCTPYKIUSMH TIO BBIMOJTHEHUIO
71a00paTOPHBIX XMMHUYECKUX OMBITOB MO TOJYYEHUIO U COOUpaHUIO
ra3o00pa3HbIX BEMIECTB (BOAOPOAA M KHUCIOPOAA), NMPUTOTOBICHHIO
pacTBOpOB € ONpEACIEHHOM MacCOBOM [I0JI€ll  pacTBOPEHHOTO
BEIIIECTBA, INIAHUPOBAThH U MPOBOJUTH XUMHUECKUE IKCIIEPUMEHTHI 10
pacmo3HaBaHUIO PACTBOPOB WIeloueid W KUCIOT C IOMOIIbIO

WHIUKATOPOB (JTakMmyc, heHondTaaernt, METHIOPAHX U IPYTHeE)

2.7

MPOBOAUTDH PACUETHI M0 YPABHEHUIO XUMUYECKOM peakiiuu

ITo Teme: «llepmogmueckuit 3akoH u Ilepuoguueckas cucrema
xumuueckux snemeHtoB JI. M. MenneneeBa. CtpoeHue aTromoB.

Xumundaeckas cBa3b. OKHCIUTEIFHO-BOCCTAHOBUTEIIHLHBIC pCeakuumn»

3.1

PacKpbIBATh CMBICI OCHOBHBIX XMMHYECKUX IOHATHH: SIpPO aTOMa,
SNIEKTPOHHBIA CIIOW aToMa, aToMHas OpOWTajb, pajlyCc aToMa,

XUMHYECKass CBA3b, IOJIsIpHAasd W HCIOJIAPHAasA KOBAJICHTHas CBA3b,




ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBA3b, HMOH, KAaTHOH, AaHWOH,

CTCIICHb OKUCJIICHUA

3.2 KJIacCU(PUITUPOBATh XUMHUUECKHE JIEMEHTHI
ONKCHIBATh U XapakTepu3oBaTh TabnuuHyio ¢opmy llepumonnyeckoit
CHUCTEMbl XMMHYECKHX OJJIEMEHTOB: pAa3jIN4aTh MOHITHUS «TJIaBHAs
33
noarpynma (Arpymnma)y u «mnobounas moarpymnma (brpymma)y,
«Malbie» U «OOJBIINE)» TIEPUOJIBI
packpbiBath cmbici Ilepuonmueckoro 3akona /.M. Menzeneesa:
14 JEMOHCTPUPOBATh MOHUMAaHHUE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
' XMMHMYECKUX DJJIEMEHTOB OT HuX TnonoxeHus B llepuonnueckoi
CUCTEME
COOTHOCUTh  00O3HAUeHWs, KOTOpPbIE HWMEITCS B TalmuIe
«llepuoguyeckas  cucreMa  XUMUYECKHX  dieMeHtoB  JI.W.
3.5 MeHnneneeBa» € YHUCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMUYECKHX OJEMEHTOB (COCTaB W 3apsja sapa, oO0IIee YHcIIo
AJIEKTPOHOB U pacHpeiesIeHuEe UX MO JIEKTPOHHBIM CII0SIM)
16 OTpEACNATh  CTENEHb OKHUCJICHHS OJJIEMEHTOB B  OMHAapHBIX
' COETMHEHUSIX
37 ONpeAeniaTh BUJ XHUMHUECKOH CBs3U (KOBaJieHTHass W MOHHas) B
' HEOPTraHUYECKUX COCAMHEHUSIX
9 KJIACC
Kon .
IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NpoBepPsIeMoOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus
pe3yJabTara

1

ITo Teme: «BemecTBo U XUMUYECKask PEaKIUs»

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TIOHSTHI: pPacTBOp,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, AJNEKTPOIUTUYECKAs JUCCOLHAIINS,
peakIi MOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOE PaBHOBECHE,
o0OpaTumble u HeoOpaTUMbIe peakuuy,
OKHCITUTEIIbHOBOCCTAHOBHUTEIIbHEIC peaKIum, OKHCITUTEITb,
BOCCTAHOBUTENIb, OKHCIECHHE M BOCCTAHOBIIEHHE, aJUIOTPOIINS,
aMm(poTepHOCTh,  XUMHUYECKass  CBs3b  (KOBaJeHTHas, HWOHHAs,

MGT&HHH‘IGCKa}I), KpUCTaJNINYCCKasA peméTKa, CIlJIaBbl, CKOpPOCTb




XUMHYECKON peaKkun

1.2

HWIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHUA U

IMPUMCHATH OTU MMOHATHA ITPU OITMCAHUHN BCUICCTB U UX npeBpameHHﬁ

1.3

COCTAaBJIAITh YPABHEHUS DIICKTPOJIUTUYECKOW IUCCOLUALMU KHUCIIOT,
LICJIOYEH M COJIEM, IOJIHBIE M COKPALIEHHBIE YPaBHEHHUs pEaKIUil

HOHHOTro oOMeHa

1.4

PaCKphIBaTh CYIIHOCTb OKHCIHUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MIOCPEJICTBOM COCTABIJICHUS 3JICKTPOHHOTO OajlaHCa ITHX peakUuit

L.5

IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XMMUYECKOM peaKkIuu

ITo temam: «Hemeramnel U uUX coequHeHUsT» W «MeTaluipl U UX

COCOAUHECHU A

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIIUE U CIICIU(PUUECKUE XUMUIECKUE
CBOMCTBA IPOCTBIX M CJIOXKHBIX BELICCTB, IOITBEP)KIAs ONUCAHUE
[IpUMepamMu MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX

XUMHYECKUX PEaKIni

2.2

COCTABJISITH YPaBHEHUsI PEAKIIMH, MOATBEP)KIAIOIINX CYIECTBOBAHHE

T€HETUYECKOM CBSA3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIACCOB

23

IMPOTrHO3UPOBATH CBOMCTBA BEIIIECTB B 3aBUCUMOCTH OT HX CTPOCHUH,
BO3MOXHOCTH HPOTECKAHUA XUMHUUYCCKHUX npeBpameHI/Iﬁ B Pa3/IMYHBIX

YCIIOBUSX

24

cJIeJ0BaThb IpaBujIaM II0JIb30BaHU XUMHYECKOU HOCYI[Oﬁ )41
nabopaTOpHBIM 00OPYJIOBaHHWEM, a TakK)Ke IMpaBHJIaM OOpaIIeHUs C
BCIICCTBAMU B COOTBCTCTBUHU C HWHCTPYKOUAMU 110 BBIITOJIHCHUIO
7a00paTOPHBIX XUMHYECKUX OIBITOB IO TMOJYYCHHIO M COOMpPaHUIO

ra3000pa3HBIX BEIIECTB (aMMHAKa M YTIIEKUCIIOTO ra3a)

2.5

NPOBOJUTh PEAKIMH, TOATBEPKIAIONIMNEe KadeCTBEHHBIH COCTaB
PAa3IMYHBIX BCHICCTB: pPaClIO3HABATL OIBITHBIM HyTéM XJjopuna-,
Opomun, womua, kapOoHat, ¢ocdar, cuauKar, Ccyiabdar,
TUAPOKCUAUOHBI, KAaTUOHBI aMMOHHA, HOHBI H3YYCHHBIX MCTAJUIOB,

IMPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHMUECKUX BEIIECTB

ITo Teme: «XuMuUs 1 OKpy>Karolas cpear

3.1

pacKphIBaTh CMBICI OCHOBHBIX XuUMHuYeckux mnoHsTui: [IJIK

BEILIECTBA; KOPPO3HS METAILIIOB

3.2

MMPUMCHATH OCHOBHBIC OIICpaluu MBICIIUTEIbHOM ACATCIIbHOCTH —




aHAIM3 W CHUHTE3, CpaBHEHHUE, OO0O0OIIEeHNe, CHCTeMAaTU3alNIO,
BBISIBIICHHE MPUYMHHO-CIICCTBEHHBIX CBS3€H — JJIS  H3YyYeHUs
CBOﬁCTB BCIICCTB U XHUMHYCCKUX peaKuHﬁ; eCTeCTBeHHOHay‘IHBIe
METOABI TO3HAHHSA — HAOIOJCHHWE, W3MEPEHHE, MOJETHPOBaHNE,

IKCIIEPUMEHT (peabHbIA U MBICICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsiemMblil 3JIeMEHT COePKAHUA

1

HepBOHa‘IaJ]I)HI)Ie XHUMHUYCCKUEC ITOHATHUA

1.1

[Ipenmer xumuu. Poib XMMHM B KU3HU 4YeIOBEKa. XMUMHUA B CUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BE€IICCTB

1.2

[NousaTHe 0 MeTOax MO3HAaHUA B XUMUH. UncThle BemecTBa 1 cmecru. CrrocoObl

pas3zaeneHus cMecen

1.3

ATOMBI WH MOJICKYIJIBI. Xumuueckue daeMeHThl. CHUMBOJIBI  XMMHYECKUX

371eMeHTOB. [IpocThblie U ClI0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumuueckasi ¢popmysa. BaleHTHOCTh aTOMOB XHMHUYECKHX DJIEMEHTOB. 3aKOH
IHOCTOAHCTBA coCTaBa BCIICCTB. OTHOCHUTENBLHAsA aTOMHasA mMmacca.
OTtHocuTenbHasE MOJIEKYJIIpHas Macca. MaccoBasi 10J11 XUMHUYECKOTr0 3JIeMEHTa

B COCIMHCHUN

1.5

KonuuectBo BemectBa. Moisib. MossipHas Macca. B3amMOCBSI3b KOJIMYECTBA,
Macchl W YMCIAa CTPYKTYPHBIX eIuHUI] BemiectBa. Pacuérel mo dopmynam

XHUMHUYCCKHUX COCI[I/IHGHI/Iﬁ

1.6

dusnyeckne U XMMHUYECKUE SIBICHHUSA. XUMHMUYECKas peakuus U e€ IPHU3HAKU.
3aKOH COXpaHEHHs MacChl BelleCcTB. XUMHUUYeckue ypaBHeHus. Knaccudukanus

XUMUYECKHUX PEaKIuid (COCTMHEHUS, PAa3JIOKEHUS, 3aMEIIICHUSI, 0OMEHA)

1.7

XUMUYECKU IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCYI0M, C MpaBUIaMU
pabotel B nalGoparopur u mnpuéMamMu oOOpalieHuss ¢ J1a0opaTOpHBIM
o0opyoBaHHEM, HW3yYCHHE M OINHCaHHE (PU3NUECKUX CBOWCTB 00pa3IloB
HEOpPraHMYECKUX BEUIECTB, HaOmoneHue Qu3nueckux (TJIaBIEHUE BOCKA,
TasiHUE JIbJla, PAaCTUPAHHUE caxapa B CTYIKE, KUIIEHHE U KOHJEHCAlHs BOJbI) U
XUMUYECKUX  (TOpEHHE  CBEYH, MPOKATMBAHME  MEIHOM  IMPOBOJIOKH,
B3aMMOJICKICTBUE MeJla C KHCIIOTOW) SBJIEHWUW, HAOMIOIEHWE W OINUCaHWe
MPU3HAKOB TMPOTEKAHMUS XUMHUYECKUX peakiui (pa3foKeHwe caxapa,
B3aMMOJICICTBUE CEPHOM KHCJIOTBI C XJOPUAOM Oapus, pa3ioXKeHHe
ruapokcuaa meau(Il) mpu HarpeBaHuu, B3aUMOJEHUCTBHUE XKeje3a ¢ paCTBOPOM

commu meau(Il), nzyuenne cmocoOOB pa3aeneHus: cMecei (C MOMOIIbI0 MarHuTa,




¢mibTpOBaHMEe, BBHIAPUBAHHUE, NUCTHIULILMA, Xpomarorpadus), mpoBeaeHUE
OUYHCTKH [TOBApEHHOM COJIN, HAOJIIO/IEHHE U ONUCAHUE PE3yJIbTaTOB IPOBEICHUS
OIBITA, MIUIIOCTPUPYIOLLEIO 3aKOH COXPAHEHMS MAcCChl, CO3JaHHUE MOJeIeH

MOJIEKYJI (IIIapOCTEP>KHEBBIX )

Baxnerive npencraBuTeN HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3zmyxa. Kuciaopon — ajnemMeHT U mpocroe
BemecTBo. HaxokaeHuwe kuciaopona B mpupojne, (Gpu3udeckue U XUMHUYECKHE
cBorictBa (peakumu ropeHus). Oxcunbl. [Ipumenenue kucinopoga. CrocoOb
NOJYYeHUs KHUCIOpOJa B JIAOOPAaTOPUU W MPOMBINUIEHHOCTH. Kpyrosopor

Kucaoposa B mpupojie. O30H — ayuioTponHas MoauduKaius KUCIopoa

2.2

TennoBoit 3G HeKT XUMUIECKON peakiny, TEPMOXUMUYECKUE YPABHEHHS, DK30-
Y DHIOTEPMUYECKUE peakuu. TOIUINBO: yroib U MeTaH. 3arps3HEHUE BO3AyXa,

yCUJICHUE TTApHUKOBOTO 3 (deKTa, pa3pyIieHHe 030HOBOTO CII0sI
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Bonopon — snemeHT u mpocToe BemiecTBo. HaxoskieHue Bomopoaa B MpUPOIE,
¢usnueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI IMOTYYEHHUS.

Kucinors! 1 conu
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MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUECKUM YPaBHEHUSIM

2.5

®usnueckue cBoWcTBa BOAbl. Boxa kak  pactBopuTens.  PacTBOpBL
HacpllieHHble 1 HEHACBIIEHHBIE PAaCTBOPBI. PaCTBOPHMMOCTH BELIECTB B BOJE.
MaccoBasg nmons Bewecrsa B pacTBOpe. XHUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B MpHUpPOJE M B KW3HU 4YesloBeka. Kpyrosopor
BOABl B Ipupoje. 3arpsA3HEHHE NpUpPOAHBIX BoA. OXpaHa M OYMCTKA

MIPUPOTHBIX BOJ

2.6

Knaccudukanust neopranmueckux coeauHenuid. Oxcunapl. Krnaccuduxarus
OKCHJIOB: cojeo0Opa3ymomue (OCHOBHBIE, KHCIOTHBIE, aM(QOTEepHBIC) W
HecosieoOpazyronue. Homenknarypa okcuaoB. dusnueckne M XUMHUYECKHE

cBOMCTBA OKCUIIOB. [lomyuenue okcuoB

2.7

OcuoBanus. Kraccudukauus ocHOBaHMIA: HIETOYM M HEPACTBOPUMBIE
ocHoBanusl. Homenkiarypa ocHoBaHui. PU3NYECKUE U XUMUYECKUE CBOWMCTBA

ocHoBaHul. [loryuenure ocHOBaHUM

2.8

Kucnotel. Knaccudukanus kucmor. Homenkiarypa kucioT. ®dusndeckue u
XMMHYECKHE CBOWMCTBAa KHCIOT. Pan aktuBHoctn MetaimoB H.H. bekerosa.

[Tonydyenue KuciIoT

2.9

Conu. HomeHnknartypa coisieil. @U3MYECKHE W XUMHUYECKHE CBOWCTBA COJICH.

[Tonyuenue cosen




2.10

I'enernueckas cBI3b MCKAY KiIaCCaMU HCOPTaHUYCCKUX COG,Z[I/IHGHI/Iﬁ

2.11

XUMHYECKUN  SKCHEPUMEHT: KauyeCTBEHHOE OIpEAeNIEHUE  COACpIKaHMs
KHUCTIOpOJia B BO3yXe, MOJIy4eHHE, COOMpaHUe, pacro3HAaBaHUE U H3YUYCHHE
CBOMCTB KHCJIOPOJa, HAOIIOEHUE B3aMMOICHCTBHSI BEIIECTB C KUCIOPOJOM H
yCIIOBUSI BOBHUKHOBEHUS U MPEKpalleHus ropeHus (moxkapa), 03HaKOMJICHHUE C
oOpa3lilaMd OKCHJOB M ONHCAHWE WX CBOICTB, IOJy4YeHHE, COOHMpaHUE,
pacrmo3HaBaHMe M HM3y4Y€HHE CBOWCTB BOAOpOJa (rOpeHue), B3auMOJEHCTBUE
BostopoJia ¢ okcugoM Meau(Il) (Bo3MoKHO MCIONIB30BaHUE BUECOMATEPHAIIOB),
HaOmo/ieHue 00pa3loB BEUIECTB KOJIMYECTBOM | MOJb, HCCIeJOBaHHE
0COOEHHOCTE  pacTBOpEHHUs BEIIECTB C PA3JIUYHOH PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MacCOBOM J0JIE pacTBOPEHHOTO
BEILIECTBA, B3aMMOJIEUCTBUE BOJbI C MeTaUIaMU (HAaTpUEM U KaJbLUEM)
(BO3MOXKHO HCHOJB30BAaHUE BUJIEOMATEPHANIOB), OIPEAEICHHE pPACTBOPOB
KHCIIOT W IIEJNOYed C TMOMOINBI0 HWHAWKATOPOB, HCCIEIOBaHHE OOpPa3IoB
HEOPraHMYECKHUX BEIIECTB pa3IUYHBIX KJIACCOB, HAOIIOACHHE W3MEHEHUS
OKpacKM HHJHUKAaTOPOB B pacTBOpax KHUCIOT U IIENOoYei, HU3y4yeHue
B3aumoaeicTBus okcuga meau(ll) ¢ pacTBopomM CepHOW KHCIOTBI, KUCIOT C
MeETaJUIaMM, PEaKIUi HEUTpaIU3alkH, I0Jy4eHUEe HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHME OJIHOIO MeTajula JAPYyrMM M3 pacTBOpa COJM, pelIeHue
AKCIIEPUMEHTANIbHBIX 3a/au N0 TeMe «BaxxHellue KIacChl HEOPraHUYeCKHX

COCTUHEHUI

Ilepuonnueckuii 3akoH u [lepronnueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
J.N. MenaeneeBa. CtpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIBHBIC PEAKIINN

3.1

[lepBble TOMBITKKM KIACCU(PHUKAMU XUMUYECKUX 3JeMeHTOB. [loHsaTue o
rpynmnax CXOJHBIX 3JI€MEHTOB (ILEJIOYHBbIE U IIETOYHO3EMENbHbIE METaslIbl,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOphIE 00pa3yloT amdoTepHbIe

OKCH/IbI ¥ TUJPOKCHIBI

3.2

[Tepuonnueckuii 3akoH. [lepronnueckas cucteMa XMMUYECKUX 3yemMeHToB J[. 1.
Menneneesa. Koportkonepuognas u JUIMHHOIIEPUOAHAS bopmbl
[lepuoanueckoit cuctembl xuMuueckux anemeHtoB J[.M. Mennaeneesa.
Ilepuonsl m rpynnbl. PU3MYECKUH CMBICI MOPSIAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymnibl AJIeMeHTa

3.3

Ctpoenne atomoB. CoctaB aTOMHBIX simep. M3otomnbl. DiekTpoHbl. CTpoeHue

AIIEKTPOHHBIX 000JI04eK aroMOoB TepBbIX 20 XMMHUYECKHX HIIEMEHTOB




ITepuonnueckoii cucremsl .M. Menneneesa. XapakTepUCTUKAa XUMHUUYECKOTO

3JIEMEHTa MO ero nojoxkeHuto B [lepuoguueckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH H3MEHEHUs paguyca aTOMOB XHMHYECKHX HJIEMEHTOB,
METAUIMYECKMX M HEMETaUIMYEeCKUX CBOMCTB IO TpyNNaM M MEpPHOJIaM.
3nauenue I[lepuonuueckoro 3akoHa u Ilepronnueckol CUCTEMbl XUMHYECKHUX
JJIEMEHTOB I pa3BUTUA HAaykKu U npakTtuku. .M. MenneneeB — yd€HbI U

rpaKIaHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHass (mojisipHass M HEMOJSIPHAs) CBA3b.

3H€KTpOOTpI/IHaTG.HBHOCTB XUMHYECKHX dJIeMeHTOB. MoHHAs CBS3b

3.6

Crencup okucieHus. OKHCINTEIFHOBOCCTAHOBUTEIIHLHEIC pPCaKknu. HpOI_IGCCbI

OKHCJICHMS B BOCCTaHOBJICHHA. OKHUCINTEIN U BOCCTAHOBUTEIIH

3.7

XUMHUECKUH HSKCIEPUMEHT: H3ydeHHe OOpa3lloB BEIECTB METAJIOB U
HEMETAJJIOB, B3aUMOJEHCTBUE TUAPOKCHIA LIMHKA C PACTBOPAMM KUCIOT H
1H1eJI0uel, NPOBEACHNUE ONBITOB, WUIFOCTPUPYIOIUX NPUMEPHI OKHCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX peakluil (ropeHne, peakliuu pa3ioKeHUsl, COeTMHEHUS)

9 KVIACC

Kon

IIpoBepsieMblii JJIEMEHT COEePKAHUS

BemectBo n xumunyeckas peakuus. [losropenue

1.1

Ilepnonnueckuit 3akoH. Ilepuoauyeckas cuctema XuMU4eCKUX 31emMeHToB J1.1.
MenpeneeBa. CTpoeHue aroMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX BJEMEHTOB IMEPBBIX TPEX MEPUOJOB, Kalus, KaldblUsi H UX
COCAMHEHHI B COOTBETCTBUU C TOJOKEHUEM 3JIeMEHTOB B llepmoanueckoii

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CtpoeHne BemiecTBa: BHUIBI XHUMHUYECKOW CBSI3U. THUIBI KPUCTATUTMYECKHX
pEelETOK, 3aBUCUMOCTD CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU
1 BUJA XUMUYeCcKoH cBsi3u. Kitaccudukamnusi 1 HOMEHKIaTypa HEOPraHUIECKUX
BEILIECTB (MEXIyHApOoAHas U TpUBHAIbHAs). XUMHUYECKHE CBOMCTBA BEILECTB,
OTHOCSIIMXCA K  Ppa3JMyHbIM KJacCaM HEOPraHMYECKUX  COCIMHEHUM,

IFCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMUYECKHX PEaKIMi 10 Pa3IUYHBIM MPU3HAKaM (110 YHCITY U
COCTaBy YYacCTBYIOLUIMX B pPEaKLMU BEIIECTB, MO TEMIOBOMY 3(PQEKTy, IO

U3MEHEHHIO CTEIICHEH OKMCICHHUS XUMHYCCKUX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,




10 y4aCTuro KaTanmaTopa). DK30- u SHAOTCPMHUYCCKUC pcaKknuu,

TepMOXUMHYECKHE ypaBHEHUS. [IoHATHE O CKOPOCTH XUMHUYECKOI peakiuu

1.4

[Tonsitue 06 0OpaTUMBIX W HEOOpPATUMBIX XMMHUYECKUX peakiusax. [lonarue o
TOMOTCHHBIX U I'CTCPOTCHHBIX PCAKIHAX. ITonsaTue 0o XUMHYECKOM PaBHOBCCHUU.
@dakTopbl, BIUSIONIME HA CKOPOCTh XHMHYECKOW pPEaKIHd W TOJOXKCHHE

XUMHYCCKOTI'O paBHOBECUS

1.5

OKUCIUTEIHLHO-BOCCTAHOBUTEIHHBIE pcaKknuu, BHGKTpOHHBIﬁ 6aJ1ch
OKHCIIUTEIbHO-BOCCTAHOBUTENbHONM  peakuuu. (CocTaBieHue  ypaBHEHHUU
OKHCJINTCIbHO-BOCCTAHOBUTCIBbHBIX peaKuHﬁ C HCIIOJb30BaHUEM MCTOAA

AJICKTPOHHOTO OajaHca

1.6

Teopust 3JIEKTPONTUTHYECKON TUCCOUUALMU. DIEKTPOIUTHI U HEIIEKTPOIUTHI.
Karnonsl, annoHsl. MexaHu3M IUCCOLMALMU BEUIECTB C Pa3IMYHBIMU BUJIAMU
xumuueckoi cBs3u. Crenenb quccounanuu. CUIbHbBIE U clla0dble 3JEKTPOIUTHI.
Peakiiuun moHHOTO OOMeHa. YCIOBHS MPOTEKaHHWs PEaKIMid MOHHOrO oOMeHa,
MOJIHBIE M COKpalI€HHbIE HOHHBIE ypaBHEHHMs peakuuid. CBOWMCTBa KHUCIOT,
OCHOBAaHMH W cOJel B CBeTe NPEACTABICHUA 00 DSICKTPOIUTHYECKON

nuccounanuu. KauectBeHHbIE peakiii Ha MOHBI. [loHsITHE O THApOIM3E coneit

1.7

XUMHUYECKUN HKCHEPUMEHT: O3HAKOMIIEHHE C MOJENSAMH KPUCTATHYECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
ajJiMasa), CJIOKHBIX BEIIECTB (XJOpUAa HATpPHUs); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOM peakuud OT BO3ACUCTBUSA pa3INYHbIX (DaKTOPOB;
UCCIIC/IOBAaHHE  3JIEKTPONPOBOJHOCTA  PAcTBOPOB  BEIIECTB,  Ipolecca
OUCCOLMAIMU  KHUCIOT, MIeno4ed u  cojeil  (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAJIOB); TPOBEJIEHHE OINBITOB, HUIIOCTPUPYIOMUX MPU3HAKU
MPOTEKaHUs PEeaKkiuii HOHHOTO oOMeHa (0O0pa3oBaHUE OcCajKa, BhIICIECHUE Ta3a,
o0pa3oBaHUE BOJbI); OINbBITOB, H/UTIOCTPHPYIOMIUX HPUMEPHl OKHCIUTEIBHO-
BOCCTAHOBUTENIBHBIX peaKlUMid (TOpeHHEe, PeaKklUuu Pa3JIoKEeHUs, COCIUHEHUs);
pacro3HaBaHHe HEOPTaHWYECKHUX BEIIECTB C MOMOIIBI0 KAUeCTBEHHBIX PEaKIUii

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3aJ1a4

Hemeramier 1 ux COCOAUMHCHU S

2.1

OO6mrast  xapakTtepuctuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe CTeneHn okucieHus. CTpoeHne u (pU3MIecKkre CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XHMMHUYECKHME CBOWCTBA Ha TIPUMEpE XJopa
(B3auMoOJIeHiCTBHE C METaIaMH, HEMETaJUlaMH, IIejIoYyaMu). XJIOPOBOAOPOI.

CongHast KHCJIOTAa, XUMUYECKHE CBOMCTBA, MOJyUYeHHUE, MpUMEHEeHHe. JleiicTBue




XJIOpa U XJIOPOBOAOPOJA HA OPraHU3M 4elloBeKa. BakHeilline XJOpuabl U UxX

HaxO0XJICHUE B IIPUPO/IC

2.2

OO6mrast xapaktepuctuka djeMeHTOB VIA-rpynmbl. OCoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIE CTeNneHn okucieHus. CtpoeHue u pusnyeckue cBOWCTBA
MPOCTBIX BEUIECTB — KHUCJIOpPOAa M CEpbl. AJUIOTPONHBIE MOAU(PUKAIUU
KHCIIOpo/la U cepbl. XUMHUYECKHUE CBoOicTBa cepbl. CepoBOIOpPOA, CTPOEHUE,
¢busznueckue M XUMHUYECKHe CcBOMCTBAa. OKCHUIBI Cepbl KaK IpeICTaBUTEIH
KHUCJIOTHBIX OKCHIOB. CepHas KHUCJIOTa, (PU3MYECKHE U XUMHUYECKUE CBOMCTBA
(oOmmue Kak MpencTaBHTENs Kiacca KUCIOT U crenuduieckre). XuMUYECKHUEe
peakiyy, JeKale B OCHOBE MPOMBIIIICHHOTO CIOCc00a IMONy4eHUs! CEepHOM
kuciaotel. [Ipumenenue. Conm cepHOM KHUCIOTHI, KaUeCTBEHHAsl pEAKLHs HaA
cynbdar-uoH. HaxoxneHnue cepbl U €€ COCIMHEHUH B MpHpoJe. XUMHUYECKOE
3arpsi3HEHUE OKpY’KaloUlel cpelbl COCTUHEHUSMHU cepbl (KUCIOTHBIE JTOXKIIH,

3arpsi3HEHUE BO3/yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPALICHUS
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OOmast xapaktepucTuka 35eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTEIIEHN OKUCIICHUA. A30T, paCIIpOCTPaHEHUE B IPUPO/IE,
¢usnyeckue U XuMuieckue cBoiicTea. Kpyroopor asora B mpupoje. AMMHUAK,
ero (pu3nM4eckue W XMMUYECKHE CBOICTBa, moiydeHue u npumeHenue. Conu
aMMOHMs, HX (u3nyeckue ¥ XHMUYECKHE CBOMCTBA, MpPHUMEHEHHE.
KauecTBeHHast peakuus Ha MOHBI aMMOHHUA. A30THas KUCIIOTa, €€ MOJIyYeHHE,
¢usnyeckue W XMMHUYECKHE CBOMcTBa (00IIME Kak IpeAcTaBUTENs Kiacca
KHCJIOT U cnenuduueckue). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHHMS B
KayecTBE MHUHEPAJBbHBIX yI0OpeHuil. XUMHUECKOe 3arpsi3HEHHE OKpY’Karomien
CpeAbl COETUHEHUAMH a30Ta (KUCIOTHBIE T0KIH, 3arpsi3HEHUE BO3/lyXa, OYBBI

1 BOJIOEMOB)
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®docdop, amtorpornasie Mogudukamuu pochopa, huzMUecKne U XUMUUYECKHE
croiictBa. Oxcun ¢ocdopa(V) u dochopHas kuciaora, QGU3NIECKUE W
XMMHAYECKHE CBOWCTBa, moiydeHue. lcmonwp3oBanue ¢ochaToB B KauecTBe

MUHEPAIbHBIX YA00peHHi

2.5

OOmast xapaktepuctuka 31eMeHTOB [VA-rpynmbel. OcoOeHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble CTENEHU OKHUCIEHUS. YTIJepol, aUIOTPOIHbIE
MOTU(UKAIMH, PACIPOCTPaHEHHE B MpPHUPOJE, (U3NYECKHE M XHMUYECKHE
cBoiictBa. Ancopomus. Kpyrosopot yriepoaa B npupone. Okcuabl yriepona,
ux (usznyeckre M XMMHUYECKUE CBOMCTBA, JCUCTBHE HAa >KUBBIE OpPTaHU3MBI,

IMOJIYUCHHUEC U ITPUMCHCHHUC. ODKOJIOTHYECKHE HpO6J’IeMI)I, CBsI3aHHBIE C OKCHAOM




yraepona(IV); rumoreza ri00ambHOrO MOTEIUICHUS KJIMMAaTa; MapHUKOBBIH
addext. YrompHas kuciora W €€ cond, UX (HUINYECKUE U XUMHUUYECKHE
CBOHCTBa, MOJy4YeHHE U NpuMeHeHue. KadecTBeHHas peakuuss Ha KapOOHaT-
noHsl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO34ICTBE

2.6

[lepBoHauyabHBIE TOHATUS 00 OPraHUYECKHX BEIIECTBAX KaK O COCAMHEHUSIX
yriaepoga (MeTaH, 9TaH, 3TWJIEH, aleTWIEH, 3TaHOJI, TIULEPUH, YKCyCHas
kuciorta). Mx cocraB W xummuueckoe crpoeHue. llonstue o Ouonormuecku
BaXHBIX BEILIECTBAX: XHpax, OeNKax, yrieBoJax — U HUX pPOJIU B KHU3IHU
yenoBeka. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX W HEOPraHMYECKHX

COCTUHEHUN

2.7

Kpemuwnii, ero ¢Qusnueckue W XHUMHUYECKHE CBOWCTBA, TIOJYYCHHE W
npuMmenenne. CoequHeHUs KpeMHUs B mpupoje. OOmme mpeacraBieHus o0
okcuae kpemHusA(IV) u kpemuueBoit kuciore. CUIMKATHI, UX UCIOJIb30BAHKE B
OBITY, METUITMHE, MPOMBIIIEHHOCTH. BaskHEeHIie CTpOUTEIbHBIC MaTEePHAIIBI:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xene300eToH. [Ipobiembr OGe3omacHOTro

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGHHGBHOﬁ KHU3HHU

2.8

XUMHUYECKUH IKCTIEPUMEHT: H3y4YeHHE O0O0pa3llOB HEOPTraHMYECKHX BEIIECTB,
CBOWCTB COJISTHOM KHUCJIOTBI; MPOBEJACHUE KAYECTBEHHBIX PEaKIU Ha XJIOPHU-
WOHBl W HaONIOJICHWE MPU3HAKOB WX MPOTEKAHUS; OMBITHI, OTPAKAOIIUE
¢du3nyecKkue 1 XUMUYECKHE CBOICTBA raJIor€HOB M UX COEAMHEHUN (BO3MOXKHO
UCTOJIb30BAHUE BHJICOMATEPUAIOB); O3HAKOMJICHHE C 00paslamMH XJIOPUIOB
(ramoreHuIoB); O3HAKOMJICHHE C oOOpa3llaMH cepbl U €€ COSAMHEHUSIMHU
(BO3MOXKHO ~ HCIIOJIb30BaHME BHJEOMATEpHANIOB); HAOJIOJEHHE IMpolecca
oOyriMBaHusl caxapa TOJ JEUCTBHEM KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTHI;
M3yYeHHE XMMHUYECKHUX CBOWMCTB pa30aBIICHHOW CEPHOW KHCIIOTHI, TPOBEICHHE
KayeCTBEHHOH peakuuMud Ha Ccyiab(par-uoH M HAONIOJCHHWE TMpu3HaKa eé
MPOTEKAHUS, 0O3HAKOMJIEHHE C (DU3NIECKUMH CBOMCTBaMH a30Ta, pocdopa n ux
coeMHEHUl (BO3MOXKHO UCIOJb30BAHUE BHJIEOMATEpUANIOB), 0Opa3lamu
a30THBIX U (HoCchHOPHBIX YI0OpEHUI; TOTydeHUE, COOMpaHKe, paclioO3HaBaHUE U
M3Y4YCHHE CBONCTB aMMHaKa; MPOBEJCHHE KAYeCTBEHHBIX pPEaKIUil Ha HOH
aMmMoHHUS U ¢ocaT-uOH U U3YYEHHE TPU3HAKOB HX MPOTEKaHUS,
B3aMMO/JICICTBUE KOHIIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEAbIO (BO3MOXKHO
WCIOJIb30BaHNE BHJIEOMATEPHANIOB); HM3yUYE€HHE MOJee KPUCTAJUTMUECKUX
pemérok amMmasa, rpaduta, ¢QyJIepeHa; O3HAKOMIEHHE C TPOIECCOM

azicopOLMU PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM




pOTHBOra3a; MOJy4YeHUE, cOOMpaHHe, paclio3HaBaHME U H3YUYCHHE CBOMICTB
YIJIEKUCTIOT0 Tra3a; IpOBEIEHHWE KAyeCTBEHHBIX peakluil Ha kapOoHaT- u
CWJIMKAaT-UOHbl M M3yYEHUE IPU3HAKOB HX IMPOTEKAHUS; O3HAKOMIIEHUE C
MPOJYKIMEH CHJIMKATHON MPOMBINIICHHOCTH; PEIIEHUE SKCIEPUMEHTAIbHBIX

3a71a4 110 TeMe «BakHeNIe HeEMeTaUIbI U UX COEAUHEHUS))

MerTaibsl 1 uX COCIUHCHUA

3.1

OO01mas xapaKTepUCTUKA XUMHUYECKHUX JIEMEHTOB — METAIIJIOB HA OCHOBAaHUH UX
nojoxxeHus B llepmoamueckoid cucreme XuMH4UecKux osnemeHtoB J[.U.
MenpeneeBa u ctpoeHus aToMoB. CTpoeHne MeTaiioB. MeTaandeckast CBs3b U
MeTa/UTMYecKasi KpUCTAUTMYecKass pemérka. ODJIEKTPOXUMHYECKUH  Psij

HaIpsHKEHUN METaJUIOB

3.2

dusnuecKkue ¥ XUMHUECKUE CBOMCTBA MeTasioB. OOmue crocoObl MOTydYeHHUs
MeTauioB. [ToHATHE 0 KOPPO3UHM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
Koppo3uu. CrutaBsl (CTallb, YyTryH, JIOPATIOMUHUHN, OpOH3a) U UX IPHUMEHEHHE B

OBITY U TPOMBIIIIIEHHOCTH

3.3

[[lenounsle MeTaybl: mosiokeHHe B llepuoamyeckonn cucreMe XHUMUYECKUX
snementoB .M. MeHnaeneeBa; cTpo€HHE WX aTOMOB; HaXOXKJIEHHE B MPHUPOJE.
dusnyecKkue 1 XMMUYECKHE CBOMCTBA (Ha IpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUIIBI HATpusi W Kaius. [IpuMeHeHHe WIENOYHBIX METaNIOB U HUX

COEIUHEHUN

3.4

Ilenouyno3eMenbHbEIE  METAIBI MarHMid MW KalblMi: IIOJ0XKEHHE B
[Tepuonuueckoit cucreme xumMmudeckux 3memeHToB JI.1. MenaeneeBa; ctpoeHue
WX aTOMOB; HaxoxjaAeHue B mnpupoae. dusmyeckre W XUMUYECKHUE CBOWCTBA
MarHus W Kaublius. BakHeWmme coequHeHUs Kaiblus (OKCHA, THIPOKCHI,

conn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

AmomyHui: nonoxeHue B Ilepuonuueckoil cucreMe XMMHYECKUX 3JIEMEHTOB
JI.1. MennaeneeBa; CTpoeHHE aToMa; HaxoXAeHUE B mpupoae. duznueckue u
XMMHYECKHE CBOMCTBA AIFOMHUHUS. AM(pOTEpHBIE CBOMCTBA OKCHIIAa M TUIPOKCHIA

AJTFOMHUHUA

3.6

Keneszo: nonoxkenne B [lepuoanueckoi cucreme XumMudeckux snemeHTon J[. M.
MengeneeBa; CTpoeHUWE aToMa; HaxoXJeHue B mpupone. Duszndeckue u
XUMUYECKHE CBOMCTBa kene3a. Okcuapl, THAPOKCUIb U conu kene3a(ll) u

xene3a(Ill), ux cocras, CBOWCTBA U OTyUEHUE

3.7

XUMHUYECKUI OKCIICPUMCHT: O3HAKOMIICHHUC C O6p8.3].IaMI/I METAJJIOB U CIIJIaBOB,

X (U3MYECKUMH CBOMCTBAMU; U3YUYEHHE PE3yJbTaTOB KOPPO3UH METAIJIOB




(BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB), ocoOeHHOCTEN
B3aMMOJICICTBUS OKCHJAa Kalblud W HaTpusi ¢ BOJOW (BO3MOXKHO
HCIIOb30BaHUE BHJIEOMATEPHANIOB); HCCIEIOBAHHE CBOWCTB >KECTKOW BOJIBI;
mpolecca TOpeHUs Kelle3a B KHUCJIOpoAe (BO3MOXXHO —HCIOJb30BaHUE
BHJIEOMATEPHUAIOB); TPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMI HA MOHBI
(Maramsi, KanbItus, amroMuHus, nuHKa, sxkene3a(ll) m xemesa(Ill), memu(Il);
HaOIII0/IEHNE U OMKCAaHUE MPOIECCOB OKpAIIMBAHUS TUIAMEHU WOHAMH HATPHS,
Kamuss M Kanblus  (BO3MOXKHO — HCIOJNb30BaHHE  BHJIEOMATEPHANIOB);
uccienoBanre aM()OTEPHBIX CBOWCTB THIPOKCHIA ATIOMUHUS M THUIPOKCHIA
[IMHKA; PEIICHUE IKCIIEPUMEHTAIIBHBIX 3aJa4 10 Teme «BakHelmue MeTauisl U

nX COCAUHCHU A

XuMHs ¥ OKpY’Karolas cpeaa

4.1

Hosble maTepuanbsl u TexHonoruu. BemecTtBa U marepuainbl B IMOBCEIHEBHOMN
JKW3HU 4YesloBeKa. XUMHUs U 370poBbe. be3omacHoe MCmoib30BaHUE BEIIECTB U
XUMHYECKUX peakiuii B ObiTy. IlepBas momomis NMpu XUMHYECKHX OXKOTax U

OTpaBJICHUAX

4.2

OCHOBBI ~ JKOJOTMYECKOM  TPaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHHUE
okpyxatomier cpeanl [1/IK. Ponb XuMuu B pelieHMH KOJIOTHUECKUX MPOOIIeM.
[IpupomHble WCTOYHUKH YIJIEBOJIOPOJOB (Yrojib, NMPUPOIHBIN Ta3, HE(PTH),

MPOAYKTHI UX MEPEepPadOTKU, UX POJIb B OBITY M IPOMBIIIIICHHOCTH

4.3

XUMUYECKUH 3KCIEPUMEHT: U3ydeHHe 00pa3lioB MaTepuaoB (CTEKIO, CIIaBbI

METAJIJIOB, TOJINMEPHBIE MAaTEPUAJIb)




IMPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSI

Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHMS K MPeIMETHBIM pPe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI1 00pa30BaTeIbHOM
NMPOrpamMMbl OCHOBHOI'0 0011ero oopazoBanusi Ha ocHose PI'OC

1

IIpencrasnenue:

1.1

O TIO3HABAEMOCTH SBJICHHH NPUPOABI, MOHMMAaHHE OOBEKTUBHOM
3HAYMMOCTH OCHOB XMMMUYECKOW HAyKHM KaK 00JacTH COBPEMEHHOIO
€CTECTBO3HAHMUS, KOMIIOHEHTa OOIIeH KyNbTypbl M MPaKTUYECKOMH
NESITEeIbHOCTH YEJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOIECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPCAU JPYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOJAaX IMO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAaX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XUMHUYCCKUX peaKHHﬁ; YMCHUC HUCIIOJIB30BaTh MOACIN 1A

00BACHEHHS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npodecCHOHATBLHOU JeSITENLHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMCHHBIMH TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHUSIX
XUMHUYECKOH HAyKH, YTO MO3BOJUT OOYyYaroIIMMCS paccMaTpUBaTh
XUMUIO Kak cdepy cBoei Oyaymiei mpodecCHOHATBHON IeATeIbHOCTH
U ClleNlaTh OCO3HAHHBIM BBHIOOP XMMHHU Kak MPOQMIBHOTO NpenMeTa

P TIEPEXO0/I€ Ha YPOBEHB CPETHETO 00IIeT0 00pa30BaHMs

Brnanenue cucremMoil XMMUYECKMX 3HAHUM M YMEHUE MPUMEHATH

CUCTCMY XUMHUYCCKUX 3HaHHI>'I, KOTOpasd BKIIKOYACT:

2.1

BOKHEHIIME XMMHUYECKHE TMOHATHA: XUMHUYECKHH JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NPOCTOE U CIIOXKHOE BEIIECTBO, OJAHOPOAHAS U
HEO/IHOPOJHAsl CMECh, OTHOCHUTEIbHBIE aTOMHAas M MOJICKYJISIpHas
Macchl, KOJIMYECTBO BELIECTBA, MOJIb, MOJSIpHAas Macca, MOJISPHBIMN
00BEM, OKCHJ, KHCIOTa, OCHOBaHHWE, COJIb (CpemHSs), XUMHUYeCKas
peakuus, peaklUd COCIUHEHUs, PEaKLUU PA3JIOKEHUs, peaKklun
3aMeIeHNs, peakIuu OOMeHa, TeruioBod 3((eKT peakiuu, 5K30- U
9HJIOTEPMHUUYECKHE PEaKIMU, PacTBOp, MaccoBas IO XUMHUYECKOIO
3JIEMEHTa B COCTMHEHUH, MAacCOBast IOJISl M MPOLICHTHAS! KOHLIEHTPALIUS

BEIIIECTBA B PACTBOPE, PO aTOMa, IICKTPOHHBIN CIIONH aToMa, aTOMHast




opOuTanb, pagdyc aroma, BaJI€HTHOCTb, CTENEHb OKHUCICHUS,
XMMHYECKas! CBSI3b, AIEKTPOOTPHUIIATEIBHOCTD, TTOJISIPHAs M HETOJIsIpHast
KOBAJICHTHAas  CBSi3b, MOHHAs  CBA3b, METAUIMYECKas  CBs3b,
KpUCTAIUINYECKas pemeérka (aToMHas, WOHHAs, MeTaIHIecKas,
MOJIEKYJISIpHAs), MOH, KaTHOH, aHMOH, DJIEKTPOJIUT M HEIJIEKTPOJIMUT,
JNEKTPOJIUTHYECKAs ~ JUCCOLMAIMS, PpEaKIUH HMOHHOTO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIE ~ PEAaKIUH,  OKHCIUTENb U
BOCCTQHOBHTENb, OKHCJICHHE M  BOCCTAHOBJICHHE, 3JIEKTPOJIH3,
XMMHYECKOE paBHOBeCHE, OOpaTHMble W HEOOpaTUMbIE pEaKIHH,
CKOpPOCTh XMMHUYECKOW peakumu, Karamuzatop, I[IJIK, koppo3us

MCETAJLJIIOB, CILJIaBBbI

2.2

OCHOBOIIOJIATAIONINE 3aKOHBl XHMHHU: 3aKOH COXPAaHEHHS MaccChl,
nepuoauueckuii 3axkoH .M. MengeneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJpO
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TEOPUHU XUMUU: aTOMHO-MOJIEKYJISIpDHAasE ~ TEeOpus, Teopus

AJIEKTPOJIUTUYECKON JTUCCOIHAITIT

Brnanenue ocHOBaMM XMMHUYECKOW TPaMOTHOCTH, BKJIFOYAIOIIIEH

3.1

YMCHUC IMMPABUIIBHO UCITIOJIB30BATh U3YUYCHHBIC BCIICCTBA U MATCPUAJIbL
(B TOM 4YHuclle MHHEpabHBIE YIOOPEHUS, METAUIbl M CIUIaBBHI,
HOPOAYKTHl TEpepadOTKH MPUPOAHBIX HCTOYHUKOB YIJIEBOJOPOJIOB
(yrns, mpupomHoro rasza, HeTH) B OBITY, CEIHCKOM XO3SIMCTBE, Ha
MMPOU3BOACTBC W IMOHHWMAHUC 3HAYCHHUA KUPOB, 6GHKOB, YTJICBOJ0B
JUTS OpTaHW3Ma YelIOBEeKa; YMEHHE MPOTHO3UPOBATh BIMSHUE BEIIECTB

U XUMHYCCKUX IIPOLCCCOB HAa OPraHU3M 4YCJIOBCKA MW OKPYIKAIOIIYIO

NPUPOHYIO Cpeay

3.2

YMCHHUEC HHTCIPUPOBATH XHUMHYECKHUEC 3HAHHA CO 3HAHHUAMHU OPYTIUX

y4eOHBIX IPEAMETOB

3.3

HaJIM4YMEe OMbITa paboTHl ¢ PA3TUYHBIMM UCTOYHHMKAMHU HH(OpMaIu
N0 XUMHMM (Hay4dHas M HAy4yHO-IIOMYJISIpHas JMTEparypa, CIOBApH,

CIIPAaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OIICHMBATh WH(MOPMAIMIO O BEIIECTBAX, HX
OpeBpalleHUsIX M NPaKTHUYECKOM  MPUMEHEHHMH U yMEHHe

HCIIOJIB30BaTh €€ AJId pCIICHU A y‘-I€6HO-HO3HaBaT€.HBHBIX 3aga4d

BJIa,Z[GHI/Ie OCHOBaMH MOHSTHWHOTO amnrapara M CHMBOJMYCCKOTO

A3bIKa XUMHH OJIs1 COCTaABJICHUS (bOpMYJ'I HCOPraHU4YCCKUX BEIICCTB,




YpPaBHEHUM  XUMHYECKHMX  PEAKIMUH; OCHOBAMHM  XMMHUYECKOU

HomeHkatypsl (IUPAC u TpuBHanbHOIN)

YMenne oOBACHITH CBsI3b TMOJIOKEHHS djeMeHTa B Ilepmoamdeckoit

CUCTCMC C YHUCIIOBBIMU XAapPAKTCPUCTHUKAMU CTPOCHHA ATOMOB

5 XUMUYECKHX OJEMEHTOB (COCTaB MW 3apsna sapa, oOiee 4Yucio
DJIGKTPOHOB), PpACHpPEEICHUEM JIIEKTPOHOB TIO0 DHEPreTHUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPHUOOB, KAJTUS U KAJIbLIHS
[IpencraBnenue 0 MEePUOINYECKOM 3aBHCUMOCTH CBOICTB
XUMHUYECKHX JJIEMEHTOB (paguyc aroma, 3JIEeKTPOOTPUIIATEITHHOCTS),

6 IOPOCTBIX W CJOXHBIX BEUIECTB OT TMOJOXEHHUS JIIEMEHTOB B
[lepuoanueckoit cucreme (B MalblX MEpPUOAAX U  TJABHBIX
MOJArpyNNax) v 3J€KTPOHHOTO CTPOEHUS aTOMa

7 YMeHue kinaccupuIimpoBaTh:

7.1 XUMHUYECKUE JIEMEHTHI

7.2 HEOpPraHWYECKHE BEIIECTBA

7.3 XUMHUYECKHE PEAKIIUN

8 YMeHue onpenensTh:

g1 BaJICHTHOCTh W CTENEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil

' HOHA

22 BUJ XMUMHYECKON CBS3M U THUN KPUCTAUIMYECKOH CTPYKTYypbl B

. COCTUHEHUSIX

8.3 XapakTep Cpebl B BOJHBIX PaCTBOpPaX BEIMIECTB (KHUCIOT, OCHOBAHU)

8.4 OKHUCJIUTEIb 1 BOCCTAHOBUTEIH

9 YMeHne XxapakTepu3oBaTh GU3NUECKUE M XUMUUECKHE CBOMCTBRA!
MPOCTHIX BEHIECTB (KUCIOPOA, O30H, BOAOPOI, TrpaduT, aamas,

9.1 KpeMHUH, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kalud, MarHHi,
KaJIBIIM, aJTIOMUHUH, JKEJIe30)
CIIOXKHBIX BEUIECTB, B TOM YHCJIE€ HUX BOJHBIX PacTBOpoB (Boza,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJAOPOJN, OKCHIBI W THUIPOKCHUIBI

97 metauioB [-IIA rpynm, amomunus, meau (1), muaka, xenesa (I u

. IT), oxcuaet yraepona (II u IV), kpemuus (IV), azora u docdopa (111
u V), cepet (IV m VI), cepuucras, cepHas, a3oTucras, a30THas,
docdopnasi, yronpHasi, KpeMHUEBAsI KUCIOTA U X COJIH)

9.3 MPOTHO3UPOBATh M XapaKTepU30BaTh CBOWCTBAa  BEIIECTB B




3aBUCUMOCTU OT HUX COCTaBa U CTPOCHHA, NMPUMCHCHUC BCIICCTB B
3aBHCUMOCTH OT UX CBOﬁCTB, BO3MOXHOCTD IMPOTCKAHUA XUMHYCCKUX

HpeBpameHHf& B Pa3JIMYHBIX YCIIOBUAX

YMEHHE COCTABIIATH MOJIEKYJIIPHBIEC U NOHHBIE YPAaBHEHUS PEAKLIUN, B

10
TOM YHUCIIE:
10.1 peakIuit HOHHOTO OOMeHa
10.2 OKHCJIMTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIINX XHUMHYECKHE CBOICTBA M3YyUYEHHBIX KJIACCOB
' (Tpyrin) HEOPTaHUYECKUX BEIIECTB
10.4 MOATBEPIKIAIOIINX TEHETUYECKYIO B3aUMOCBSI3b MEKy HUMH
11 YMeHne BIUUCIATh (TPOBOIUTE PacUEThI):
111 OTHOCHUTENIbHYI0 MOJIEKYJIIPHYIO ¥ MOJISIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSMHEHUN
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 [0 YpaBHEHHUSM XHUMHUECKUX pEaKIUd U HaXOIUTh KOJIUYECTBO
' BeIecTBa, 00BEM U MacCy peareHTOB WIIH MPOIyKTOB PEaKIuu
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJaMH  HAy4yHOro TMo3HaHus  (HabOmoaeHue,
101 U3MEepEeHHe, SKCIIEPUMEHT, MOIETUPOBAHNE) PU U3YUYEHUH BEIIECTB U
' XUMHUYECKHUX SIBICHHUW; YyMeHHE copMyIupoBaTh mpodiemMy U
MPEJJIOKUTH MMYTH €€ PeIICHUs
122 Oe3omacHOi pabOThl C XMMHMYECKHMHU BEIIECTBAMHU, XUMHYECKOU
. HIOCYI0H 1 1abOpaTOpHBIM 00OPYJOBAHUEM
npaBUJIaMy OE30MMACHOTO OOPAIIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B IOBCEHEBHOW >KU3HU, TPAaBUIIaMH MTOBEACHUS B LIESIX cOepekeHus
123 370pOBbSl M OKPYXAIOIIEH NPUPOAHOM Cpenbl; NMOHMMAaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha >KUBBIE OPTaHU3MBI OINPEIEIEHHBIX
BEIIIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEAHOTO
BO3JICHUCTBUSA
3 Hanuume nmpakTuyeckux HaBBIKOB IJIAHUPOBAHUS U OCYILECTBIICHUS
CIIEYIOMINX XUMUYECKUX SKCTIEPUMEHTOB:
131 U3y4YeHHUE U onmucaHue (PU3NUYEeCKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE

C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKUMU SIBJICHUAMMU, OIIBITHI,




WJUTFOCTPUPYIOLIME IPU3HAKU IIPOTEKAHUS XUMUYECKUX PEaKIUil

13.2

U3y4eHHe CIIOCO00B pa3lelieHus cMecel

13.3

[OJlyY€HUE KHUCIOpPOAA M U3Y4YEHHME €ro CBOICTB; IOJIy4€HUE
BOZIOPO/IA ¥ M3YyYEHHE €r0 CBOMCTB; MOJYyYEHHE YTIEKHUCIOro rasa u

HU3YYCHUC CTO CBOI>'ICTB; MOJIYy4YCHHUEC aMMHAKa U U3YUCHUC CTO CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJed

PpacTBOPEHHOTO BEIIECTBA

13.5

IpUMEHEHHE UH/IUKATOPOB (;makmyca, METHJIOpaHkKa u
¢denondranenna) s OnmpeneNieHUs] XapakTepa cpelbl B pacTBOpax

KHUCJIOT U IIeJIoYel

13.6

UCCIICIOBAHUE W  OINMCAHUE CBOMCTB HEOPraHMYECKUX BEIIECCTB
Pa3IM4HBIX KJIACCOB; M3yYEHHE B3aNMOJCUCTBHS KUCIOT C METaIaMH,
OKCHJIaMM  METaUIOB,  pPacTBOPUMBIMM UM HEPACTBOPUMBIMHU
OCHOBaHMWSIMH, COJISIMHM; TIOJIY4YCHHE HEPACTBOPUMBIX OCHOBAHMI;
BBITECHEHUE OJHOIO MeTaula JApyrMM W3  pacTBOpa  COJU;
uccieioBaHie aM(pOTEpPHBIX CBOMCTB T'MIPOKCUIOB AIIOMHUHHUSA U

IUHKA

13.7

pelIeHne FKCIePUMEHTANIBHBIX 33/1ad 10 TeMaM: «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIUHCHMI,; «DNEKTPOIUTHYECKAS
auccouanusay; «BakHeWmme HeEMETAUIBI M WX COCIUHEHUS,

«BaxxHeHIme MeTaUIbl U UX COEIUHEHUSD)

13.8

XMMHYECKHE  OKCHEPHMEHTHI,  WUIIOCTPUPYIOIINE  TPHU3HAKU
NPOTEKaHUs peakIMii MOHHOrO OOMEHA; KaueCTBEHHbIC pPEaKkIUH Ha
HNPUCYTCTBYIOIME B BOJHBIX PAacTBOpax HOHBI XJOpUA-, Opomun-,
uomua-, cynbdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBHI,
THPOKCH/-NOHBI, KATHOHBI aMMOHHS, MarHus, KalblUs, aJIOMHHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LUHKA

14

YMmenue:

14.1

NpPEACTaBIATh pe3yJbTaTbl d3KCIEpUMEHTa B (OpPME BBIBOJIOB,
JI0Ka3aTelbCTB, TpaUKOB M TaOMUIl W BBIABIATH SMIIMPHYECKUE

3aKOHOMEPHOCTH

14.2

YCTaHAaBJIMBATL CBA3H MCEXKAY PCAJIbHO Ha6J'II-OI[aeMI)IMI/I XHUMHUYCCKUMHU
SABJICHUAMUA U MTpOLICCCaMU, ITPOUCXOAAIIMMU B MAKPO- 1 MUKPOMHUPC,

OOBSCHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




IHHEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

1

HepBOHa‘-Ia.HBHBIe XUMHUYCCKUC ITOHATUA

1.1

Yucrtsle BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

1.2

ATOMBI U MOJICKYIJIBI. Xumuueckue 3aeMeHThl. CHUMBOJIBI XHMHYECKHX

DJICMCHTOB. HpOCTBIe " CJIOKHBIC BEUICCTBA.

1.3

Xumuyeckas Qopmyna. BaneHTHOCTP aTOMOB XUMHYECKHX 3JIEMEHTOB.

CreneHp OKUCICHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOcHUTEeNbHAsS aTOMHAs Macca.
OrHocuTenbHas MOJICKYJISIpHAad Macca. MaccoBass J0JI XHMHYECKOI'O

9JICMCHTA B COCIMHCHHUHU

1.5

KonuuecTBo BemectBa. Monb. Momsipaast Macca. MoJsapHBIiT 00bEM Ta3oB.

BzauMocBs3b KOJIMYCCTBA, MACCHI U YUCJIa CTPYKTYPHBIX CAUHHAI BCIICCTBA

1.6

OU3NYECKUE U XUMUYECKHUE SBJICHHS. XUMHUUYECKas peakuus U €€ MPU3HAKU.

3aKOH COXpaHEHHs MAacChl BEIECTB. XMMHUECKHE YPaBHEHUS

[Tepuonnueckuii 3akoH u Ilepuoanyeckas cucreMa XUMHUYECKUX SJIEMEHTOB

J.U. MenneneeBa. CTpoeHrue aToOMOB

2.1

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX DJIEMEHTOB
J.N. Menneneea. Ilepuoast u rpynmbl. @U3HUYECKU CMBICT TOPSIAKOBOTO

HOMEpa, HOMEPOB MEePUOJIa U TPYMIIbI 3JIEMEHTA

2.2

Crpoenne aroMoB. CocTaB aTOMHBIX sizep. M3oromnbl. Dnektponsl. CTpoeHne
AJIEKTPOHHBIX 000JI0YeK aTOMOB TepBhIX 20 XHUMHYECKHX 3JIEMEHTOB

[Tepuonuueckoit cucremsl [[.1. Menneneena

23

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHUYECKUX 3JIEMEHTOB IEPBBIX
TpEX IIEPUOJIOB, KaJIus, KaJIbLIAS (panuyca aTOMOB,
JIEKTPOOTPHULIATEIBHOCTH, METANIMYECKUX M HEMETAIJIMYECKUX CBOICTB) U
UX COCQUHEHUH B COOTBETCTBUM C IIOJIOKCHHUEM  DJIEMEHTOB B

[Tepuonuueckoit cucTeMe U CTPOCHUEM UX aTOMOB

CrtpoeHue BemiecTa

3.1

Xumuyeckass cBs3b. KoBajeHTHas (moisipHas M HEMOJSpHas) CBA3b.

3JI€KTpOOTpI/II_[aTeJIBHOCTB XHUMHUYCCKUX 9JICMCHTOB. Honnas CBA3b.




Meramnueckas CBSI3b

3.2

Tumel KpuUCTAUIMYECKUX PEmETOK (aTOMHAs, HWOHHAs, MeTa/uTndecKas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIMA KPUCTATUIMYECKONU PEIIETKA U BUA

XUMHUYECKON CBI3U

Baxwuelimme npencraBuTeNM HEOPraHMYECKUX BemlecTB. Hemeramnsl U ux

COCIMHCHUSI. Metaminl 1 ux COCIUHCHUA

4.1

Knaccudukanus m HOMEHKJIATypa HEOPTAaHUYECKUX COCIUHEHUN: OKCHUIOB
(conmeobpa3yromue: OCHOBHBIC, KHCJIOTHBIE, amdoTepHbIC) "
HecoJieo0pa3yroIre; OCHOBaHWN (UIENOYM W HEPACTBOPHUMBIC OCHOBAHUS),
KHCIIOT (KUCJIOpOACOoAepkKalue | OEeCKUCIOPOAHbIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPeTHUX M KUCIIBIX)

4.2

du3znueckue M XHUMHUYECKHE CBOMCTBa MPOCTHIX BCHICCTB-HCMCTAJIJIOB!:

BOJIOPOJIa, XJIOpa, KUCIOPO/a, CEPHI, a30Ta, pochopa, yriaepoa, KpeMHHSI

43

DuU3NYECKe U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJUIOB: JIUTHS,
HaTpus, KaJus, Marsus u KaJbIIHs, aJIFIOMUHUS, JKenesa.

DJIEKTPOXUMHUYECKUH Psijl HANIPSKEHU METaJIoB

44

®u3nyeckue W XUMHYECKHE CBOMCTBAa  BOJOPOJHBIX  COCAUHEHH

HCMCTAJJIOB: XJIOPOBOAOPOAA, CCPOBOAOPOAA, aMMHUAKa

4.5

dusnyeckue U XUMHUYECKHUE CBOMCTBAa OKCHIOB HeMeTauioB: cepol (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepoma(ll, IV), xpemuus(IV).

HonyquI/Ie OKCHJIOB HEMETAJIJIOB

4.6

Xumudeckne cBoicTBa okcuaoB: MetaiioB IA—IIIA rpymm, nunaka, meau(Il) n

xene3a(ll, III). [Tomy4yenrne okCUIOB METAIIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBaHMA W aM(OTEpHBIX THUIPOKCHIOB (Ha
puMepe THIPOKCHUIOB alIOMHUHUS, *kKeye3a, HMHKa). [loayuenne ocHoBaHMit

1 aM(OTEepHBIX THAPOKCUIIOB

4.8

Oou1me XUMHUYECKHUE CBOMCTBA KHUCIIOT: XJIOPOBOJIOPOJHOM,
CEPOBOJIOPOAHOM, CEPHUCTOM, CEpHOM, a30THOM, (pocdopHOil, KpeMHUEBOH,
yrosbHO. OcoOble XMMHUYECKHE CBOWCTBA KOHIICHTPUPOBAHHOW CEpHOI M

a30THOM KUCIOT. [Tonyuenne Kucior

4.9

OO6mme XuMHUYECKHE CBOMCTBA cpeHuX colier. [Tomyuenue coneit

4.10

[Tonmyuyenue, cobupanue, pacro3HaBaHHE BOJOPOJA, KHCIOpPOJa, aMMHaKa,

YTIIEKUCIIOTO Ta3a B JabopaTopuu

4.11

[Tonyyenue ammmaka, CEpHOM W a30THOW KHUCJIOT B MPOMBIIUICHHOCTH.




OOu1re ciocoObl MOTYyYSHHSI METAJIOB

4.12

I'eneTnueckas CBA3b MCXKAY KJIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

XHUMUYECKUE PEaKIINu

5.1

Krnaccudukanns XuMu4eckuX peakiyil Mo pa3iuyHbIM MPU3HAKAM: 110 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKLUHU BEIIECTB, IO TEIUIOBOMY 3(PQeKTy, 1o

N3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMHUYECKIX DJIEMCHTOB

52

TennoBoit 3PeKT XUMHUYECKOW peakInK, TEPMOXHMHUYECKHE YpaBHEHUS.

DK30- U BHIOTEPMUYECKUE peakUU. TepMOXUMUYECKUE YPAaBHEHUS

53

OKI/IC.HI/ITG.HBHOBOCCTaHOBI/ITeHBHBIG peaKI_[I/II/I. OKI/IC.HI/ITGJII/I nu
BOCCTaHOBUTENU. [Ipoliecchl OKHUCIEHUS! U BOCCTAHOBJICHUS. DJIEKTPOHHBIN

0aNaHC OKHCIUTEIIbHOBOCCTAHOBUTEIBHON PEeaKIINH

54

Teopus  snexTpoauThyeckoM  auccouranuu.  KaTHoHBI,  aHUOHBL
DAEKTPOIUTHI U HEIIEKTPONUTHI. CHIIbHBIE U caa0ble 3JeKTPOoauThl. CTeneHb

Juccoranmmn

5.5

Peakiiun nonHoro oOMeHa. Y coBus MPOTEKAHMS PEaKIInii HOHHOTO OOMEHa,

IIOJIHBIE U COKPAILIEHHBIC HOHHBIE YPABHEHUS PEaKLIUM

XuMHs ¥ OKpY’Karolas cpena

6.1

BemecTtsa n Marepuanipl B IOBCEIHEBHOM >KU3HM 4YesnoBeKa. beszomacHoe
WCIIOJIb30BaHNUE BEIIECTB M XMMHUYECKHUX PEAKIUH B JTaOOpaTOpUH U OBITY.

HepBaﬂ IMoOMOIIb TP XUMHUYCCKUX OKOraX U OTPABJIICHUAX

6.2

XUMHYECKOe 3arps3HEHHUE OKpyKaromlell cpelabl (KUCIOTHBIE —JIOXKAH,
3arpsi3HEHUE MOYBBI, BO3AyXa U BOJAOEMOB), CIIOCOOBI €ro MPeIOoTBPALICHHS
[MpenenpHas momyctumasi konmentpanus semecTB ([11K). Ponp xumuu B
pEIIeHUU HKOJOTHYECKUX Tpo0jaeM. YCWICHHE MapHUKOBOro 3¢dekTa,

pa3pyuieHue 030HOBOTO CJIOSI

6.3

[Tpumenenue cepsl, a3oTa, hocdopa, yriepoaa, KpEMHHUS U UX COCTUHCHUN B
OBITy, MEIUIMHE, MPOMBIIUICHHOCTH M CEIBCKOM Xo3stiicTBe. Ilpumenenue
METAJUIOB M CIUIaBOB (CTallb, YyTyH, MIOPATIOMHUHHNA, OpoH3a) B OBITY U
NPOMBIIUICHHOCTH UX coeAnHeHni. [loHATHE O KOppO3MHM METaJlIoB,

OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3UHU

6.4

[IpupomHble UCTOYHUKH YTIJIEBOJIOPOIOB (Yyrojib, MPUPOIAHBIA ra3, HedTH),

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

6.5

HepBOHa‘Ia.HBHBIG MOHATHS 00 OPraHMvYCCKUX BCIICCTBAX KaK O COCAMHCHUAX

yriaepoaa (MeTaH, 3TaH, STWJIEH, AaleTWIeH, 3TaHOJ, TIJIMLEPUH, YKCYyCHas




kucnora). [loHsITHE O OHMONOTMYECKH Ba)KHBIX BEIIECTBAX: >KUpax, Oerkax,

YTII€BOAAX — M UX POJIK B JKU3HU YCIIOBEKA

7 Pacuérsr:
7.1 o GpopmMyiaM XUMHUYECKUX COSTUHECHUN
7.2 Macchl (MaccoBOif) 10JIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHYECKUM ypaBHEHUSIM

YYEBHO-METOINYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIS1 YYHEHUKA

» Xumusl: 8- kiacc: 6a30BbIl YPOBEHb: YUEOHUK; 5-€ U3aHue,
nepepadotanHoe ["abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.
AxnmonepHoe oomectBo «M3aarenserBo «lIpocBemienne»

» Xumusi: 9-if kiacc: 6a30BbIi YPOBEHb: YUCOHUK; 5-¢ U3TaHUE,
nepepadboranHoe ['abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.

AKHI/IOHepHOG 06HICCTBO «HBI[&TCJ'ILCTBO ((HpOCBCHICHI/IC»

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

https://myschool.edu.ru/

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCHI CETH
HNHTEPHET

https://myschool.edu.ru/
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