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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJI€Ha Ha OCHOBE TpeOOBaHWIl K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHMsl, MPECTABICHHBIX
B ®I'OC OO0, a Takxke Ha oOCHOBe deaepaibHON pabodeil mporpaMmbl
BOCIIUTAHUS U C Y4ETOM KOHLEMIIHUU MPEnofaBaHus Y4eOHOro npeaMera « XuMHsH»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoii denepanuu.

[Iporpamma 1mo XuMuu Aa€T TPENCTaBICHUE O IENAX, OOIIeW CTpaTeruu
oOy4eHusi, BOCIHUTAHUS W Pa3BUTHSI OOyYAOMIMXCA CPEACTBAMU Y4eOHOTO
MPEIMETA, YCTaHaBIIUBACT 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpeAyCcMaTPUBAET pPACIpPENEICHUE €ro Io Kiaccam M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaM MPOrpamMMbl MO XUMHUH, OMNPENENSIET KOJIMYECTBEHHBIE H
Ka4E€CTBEHHBIC XapaKTEPUCTUKH COAEpKaHHUS, PEKOMEHIYEMYIO
MOCIIEIOBATENPHOCTh ~ M3YUYECHUS XHMUHA C Y4ETOM  MEKIOPEAMETHBIX H
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEl  O0y4alolUXCs, OINpeAeNsseT BO3MOXXHOCTH MpeaMera s
peanu3auuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTEIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKkkKe TPeOOBaHHM K
pe3ynbTataM oOy4eHHUs XUMUW HAa YPOBHE IeJIeH N3yUYeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENbHON JE€ATENbHOCTH OO0YyYarolerocs IO OCBOCHHIO
y4eOHOT0 Co/IepKaHusl.

3HaHWE XHMHUHM CIY)XKUT OCHOBOW [JIsi (OPMHUPOBAHMUS MHUPOBO33PEHUS
o0ydJaromerocs, ero mpeaCcTaBICHUNH O MaTEPHAIIBHOM €IWHCTBE MHPA, BAKHYIO
poJib WrparoT (GopMUPyEMbIC XUMHEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUIX
PHEPrud M 00 HBOJIOIMUHU BEIIECTB B MPUPOJE, O MyTAX PEHICHUsS TriI00aIbHBIX
npo0ieM YCTOMYMBOIO PAa3BUTHUSI YEJIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M 9KOJIOTHYECKON 0€30MacHOCTH, MPOOIIEM 3IpaBOOXPaHEHUS.

N3ydenue xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM Ui  CaMOpPa3BUTUS U
dbopMHpOBaHUS KYJIbTYpPbI JIMYHOCTH, €€ 00111ei U PYHKIIMOHAIbHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B (POPMHUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmmxcsi, HABBIKOB WX CAMOCTOSTEIHLHOW ydeOHOW  JesTeIhbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCICIOBATEIHCKUX YMEHHH, HEOOXOAMMBIX KakK B
MOBCEHEBHOM KM3HU, TaK U B MPO(PECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CcHenudUKOl Hay4HOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHOW TPaMOTHOCTH 00YJaIONTUXCS;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHbIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOW BKJIaJ B 3KOJIOTHYECKOE
o0pa3oBaHue 00yJaIOIIUXCS.

JlaHHBIC HampaBjieHUs B OOYYECHHUU XUMHH OOECIEYMBAIOTCS CHEIU(DUKON
COJCp)KaHUSl  Yy4yeOHOTO  TIpeAMETa, KOTOpPBIH  SIBISETCS  IEIarorm4ecKu
alaliTHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMpEAeTEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATUH XUMHH, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMMBIX TMOHSTHUU
OPTaHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOIO mnojaxona k €€ m3ydeHuro. CoaepkaHue CKIAAbIBACTCS U3 CUCTEMBI
MMOHSATHHA 0 XUMHYECKOM DJIEMEHTE M BEIISCTBE U CUCTEMBI ITOHATHI 0 XUMHUYECKOM
peaknuu. OO0e d3TH CHUCTEMBI CTPYKTYPHO OPTaHW30BaHbI TI0 TPHHIIUITY
MOCJIEIOBATEBLHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX NMPEIACTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /. 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHUS O CTPOCHHUH aTOMa U XUMUYECKOMN CBSI3H;

— TpencTaBIeHUNW 00 JICKTPOJUTUYECKON NHUCCOIMAIUA BEIIECTB B
pacTtBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YPOBHS K JPYrOMY, BBINOJHSAS (PYHKIMH OOBICHEHUS U MPOTHO3WPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHUS] U MOJy4YCHUs
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (POPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MHUpPA B JIOTUKE
€€ CHCTEMHOM MPUPOAbI, LUEHHOCTHOIO OTHOIIEHWS K HAyYHOMY 3HAHHUIO H
MeTOJaM TMO3HaHMs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBICYECHUEM
3HAHWM W3 paHee W3YYEHHBIX Yy4YeOHBIX mpeaMeToB: «OKpYyKaIoMUuid MUpPH,
«buomnorus. 5—7 xknacce» u «Pu3nKa. 7 Kiaace.

[Ipy wu3ydyeHUM XUMHUHM TPOUCXOAUT (POopMHpOBaHUE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTEeCTBO3HAHWS, MPAKTHUECKOU
JEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOIO0 U3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOMT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHX
3HAHUN — BaKHEUINUX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETUUYECKHUX TOJIOKECHHM,
JOCTYIHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



OpUOOIIEHNHM K HAyYHbIM METOJaM T[IO3HAHUSA TPU U3YYEHHHU BEIIECTB U
XUMHUYECKHUX PEaKIHi, B (OPMUPOBAHMHN U PA3BUTUU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Yy4eOHO-TIO3HABATENbHOM U  y4eOHO-HCCIEeI0BATENbCKON
JeSATEIbHOCTH, OCBOCHMM MpaBWJ 0O€30MaCHOTO OOpallleHHs C BEIIECTBAMHU B
MOBCEHEBHOM KU3HHU.

[Tpu u3yyeHun XMMHHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENTH TaKUE 1IN, KaK:

— (GOpMHUPOBAHHE HWHTEIUIEKTYaIbHO Pa3BUTONM JIMYHOCTH, TOTOBOM K
caM000pa30BaHNI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPUHATHIO PELICHHH,
CIIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

— HalpaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOy4aromuxcsi K CaMOCTOATEIbHOW I03HABATEIBHON JEATENbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne ycIoBui, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00YUYaIOIUMUCS
OMbITa Pa3HOOOPa3HON MAESITENIbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAUECHHE JJIs
pa3IMYHBIX BUIOB JESATEIBHOCTH;

— (dopmupoBanue oOmeld (QYHKIMOHATIBHOW U €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUU OOBACHATH M OICHUBATH SIBJICHUSA
OKpPY’KAIOIIET0 MHpPA, WUCIIONb3YysSd 3HAHMUS U OMbIT, MOJTYYCHHbIE MPU U3YUYCHUU
XUMHH, TPUMEHSTh WX TPU PEUICHHH MpoOJeM B IOBCEAHEBHOM >KU3HH U
TPYJOBOU EATEIbHOCTH;

— (QopmupoBaHue y o0Oy4yarolmuxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHUSA LEHHOCTH XUMHYECKHMX 3HAHUW [UIsi BBIPAOOTKHM SKOJIOTMYECKU
1€J1eCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJSIX
COXpaHEHUsI CBOETO 3/I0POBbS U OKPYKAIOLIEH TPUPOIHON CPEAbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOEHHUSI OOIEYETIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOoduiis W HANpaBICHHOCTU AAJIbHEUILIErO
oOyJeHwus.

OO1iee 4YMCIO 4YacoB, OTBEAEHHBIX I HM3YYEHUST XHUMHM Ha YpPOBHE
OCHOBHOTO 00111ero oOpazoBaHus, coctapisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 4yacoB (2 yaca B HEJIEIIO).



COJEPKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMHUU B )KM3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena wm BemiecTtBa. Du3nMuecKkue CBOWCTBA BENIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeTogax MO3HAHMWS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHUYECKHE dJIEeMEHThl. CHUMBOJBI XHMHYECKUX
aeMeHTOB. [IpocThie U COKHbBIE BellleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢opmyna. BaaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BenlecTB. (OTHOCHTENbHAs aTOMHAs —Macca.
OTHOCUTENBHAS MOJIEKYJIsIpHAs Macca. MaccoBasi J0JisE XUMHUYECKOTO 3JIEMEHTA B
COCIMHEHUH.

KomnuectBo BemecTtsa. Moib. MossipHas macca. B3aumocBsA3p KOJIM4YECTBA,
MacChl M 4YHCJIA CTPYKTYPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUUYECKUX COCTMHEHUMN.

@u3nuecKue U XMMHUUYECKUE SBJICHUSA. XUMHUUECKasi peakuus U €€ MPU3HAKHU.
3aK0H COXpaHEHHWS MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COSTUHEHNS, Pa3I0KECHHUS, 3aMEIICHUS, OOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOM, MpaBuiiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1adopaTopHbIM 00O0PYAOBAaHUEM, U3YUEHUE U OIKCAHUE
bu3nYecKuX CBOWCTB 0O0pa3llOB HEOPTAHMYECKUX BEIIECTB, HAOJIOJICHUE
¢busndeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHACHCAIMS BOJAbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAJTUBAHUE
MEJHOM MPOBOJIOKU, B3aUMOJICHCTBUE MeJa C KUCIOTON) SIBJICHUM, HAOMIOACHUE U
ONHUCAaHWE TNPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakiuil (pa3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHA
menu (II) npu HarpeBanuu, B3auMoJIeicTBUE xkele3a ¢ pacTBopom conu meau (1),
U3y4eHUe CIOCOOOB pa3JesieHHs] CMECEd: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBAHUE,
BbINIapUBaHUE, AUCTHILIISALMS, XpoMaTtorpadus, mpoBeeHue OYUCTKU MOBApEHHOU
coid, HAOMIOJEHWE W  ONHWCAHWE  PE3yJbTaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEM MOJICKYJ
(IrapocTepKHEBBIX ).

Baxueiiue npeacTaBuTe M HEOPraHUYECKUX BEUIECTB

Bo3agyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 3meMeHT U mpocToe
BemecTBO. HaxokneHuwe kucimopoga B TpUPOAE, (PU3MUYEcCKHe W XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcupawl. [Ipumenenuwe kucimopoma. CrocoObI



MOJIYYCHHUST KUCTopoAa B J1abopaTopuu W TPOMBINUIEHHOCTH. KpyroBopot
Kucaoposa B mpupoje. O30H — alIoTpornHas MoAu(UKAIN KHCIOPOIa.

TennoBoil 3¢(deKT XUMHYECKON peakind, TePMOXHMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHUUYECKHE peaKuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO0 3(pPekTa, pazpyuieHue 030HOBOTO CIOS.

Bogopon — nsnemMeHT m mpocroe BemecTBO. HaxoxkaeHuwe Bomopona B
npupoae, GU3NYECKHEe ¥ XUMUYECKHE CBOWMCTBA, MPUMEHEHUE, CIOCOOBI
nonyyeHus. KucmoTsl u conu.

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

dusnuyeckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBIL
HacelllieHHble M HEHACHIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 70Jis BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponp pactBOpoB B mpupojae U B KU3HMU 4elnoBeKa. KpyroBopoT BOAbl B MPUPOJE.
3arps3HeHre NpUpOaHbIX BoA. OXpaHa v OYMCTKA NPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coenuHenmit. Oxcuasl. Knaccudukarms
OKCHUIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQOTEpHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusnmdeckne ©W XUMHUYECKUC
cBOMCTBa OKCHUIOB. [lomydyeHne okcuIoB.

OcHoBanus. Knaccudukauuss ocHOBaHM: IENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHmii. PU3HMYECKHME U XUMHUYECKHE CBOMCTBA
ocHoBaHMM. [lomyueHne oCHOBaHMI.

Kucnotsl. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctM MmetammoB H. H. bekerosa.
[lonyuyeHne KUCIIOT.

Conu. Homenkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonyuenue couen.

['eHeTnueckas CBSI3b MEXKIY KJIaCCAMU HEOPTAaHUYECKUX COEAUHEHHUN.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICICHUE COAECPKAHUS KUCIOPOAA B BO3AYyXE, MMOJIYYEHHE,
coObupaHue, pacmo3HaBaHWE M W3YYCHUE CBOWCTB KHCIOpOaa, HaOII0IeHNe
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HUKHOBEHUS U
NpeKpaileHuss TopeHus (Mokapa), O3HaKOMJICHHE C OOpa3llaMH OKCHIOB U
ONMHMCaHUE MX CBOMCTB, MOJydyeHHE, COOMpaHWE, PpACIO3HABAHUE M H3yUYCHUE
CBOWCTB BOJIOpoJia (ropeHue), B3aumojieiicTBue Bojgopoaa ¢ okcuaoMm meau (II)
(BO3MOXKHO HCIOJB30BaHUE BHUAECOMATEpUaoB), HaOIIOAeHNE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEOBAaHUE OCOOCHHOCTEM pacTBOPEHUS BEIECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJECHCTBUE BOAbI C METAJJIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),



uccieqoBaHe o0pa3lOB  HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJFOICHNE W3MEHEHUSI OKPACKM MHIMKATOPOB B PACTBOPAX KHCIOT W IEIOYCH,
uzydeHue B3aumojeicTBua okcuga meau (II) ¢ pacTBOpoM CepHOW KHCIIOTHI,
KHCJIOT C MeETajulaMHi, peaklUWil HEUTpaJIM3alHM, IOJYyYCHHE HEPACTBOPUMBIX
OCHOBAHHI, BBITECHEHHE OJHOIO METAJIa JIPYTHMM W3 PacTBOpa COJM, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMe «BaxkHenmme Kiaaccbl HEOPraHUYECKUX
COEAUHEHHUID.

IHepuoauueckuii 3axkoH u Ilepuogmueckass cucreMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PeAKIMHU

[lepBbie TOMBITKM KiIAcCU(PHUKAIMKA XUMHUYECKHX dJeMeHTOB. [loHsTHe o
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM()OTEpHbIE OKCUIBI
Y TUAPOKCHUBI.

[lepnognueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. Koporkonepuoanas W ATUHHONEpPHOAHAS  (OPMBI
[Tepuoanueckoit cucrembl xumuueckux 3neMeHToB /. 1. Menneneesa. 1leprnoabl
u rTpynmbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonsl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToOMOB TMepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuognueckon cucremsl . M. MenneneeBa. XapakTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUs paaHyca aTOMOB XHMHYECKHUX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB 10 IPYNIIAM U IIEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUsS Hayku W mnpaktuku. [l. M. MenneneeB — y4€HbIM U
IpaKIaHUH.

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

Crenenb  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iporecchbl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydeHrue oOpa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJCWUCTBUE
TUJIPOKCUAA LIMHKA C PACTBOPAMHM KHUCIOT W WIEJIOYEH, IMPOBEICHUE OMBITOB,
WUIKOCTPUPYIOLIIMX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUi
(ropeHue, peakiiuu paszoKeHHsl, COSUHEHU).

Mescnpeomemmnbnie ceasu



Peanuzanuss MeXOpeAMETHBIX CBSI3€ MpU HM3yYEHUM XHMHUU B 8 Kiacce
OCYIIECTBIISIETCS dYepe3 WCIOJb30BaHUE KaK OOIMX eCTECTBEHHO--HAYYHBIX
MOHATUHN, TAK U MOHSATHUM, SBIISIIOIINXCS CUCTEMHBIMU JJIs1 OTJACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIHUKJIA.

OO01ue ecTecCTBEHHO--HAYUYHbIC TTOHATHS: HAy4YHBIM (akT, rUroTes3a, TEopusl,
3aKOH, aHalW3, CHHTE3, KiIaccu(ukanus, TMepuoIUuIHOCTh, HAOII0ICHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: marepusi, aTroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMBI, PAAUOAKTUBHOCTb, MOJIEKYJA, AJEKTPUUYECKUN 3apsjl, BELIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHME BEIIECTBa, a3, (U3UUYECKUE BEIUYHMHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IUIAHEThI, 3BE3/1bl, COJHIIE.

buonorus: ¢orocuntes, qpixanue, 6umocdepa.

['eorpadus: armocdepa, rtuapochepa, MHUHEpATbl, TOPHBIC IOPOJIHI,
MOJIE3HBIE UCKOTIA€MbI€, TOTJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKAsI peaKUMs

[lepnognueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XMMHUYECKUX DJJEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kajaus, KalblUsi WU UX
COCIMHEHU B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepumoamueckoit
CHUCTEME U CTPOCHUEM HX AaTOMOB.

CrpoeHue BemiecTBa: BHUJbl XMMHUYECKOW CBA3U. THUMBI KPUCTALIMYECKHUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTATUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOM CBSI3H.

Knaccudukaiys 1 HOMEHKJIATypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECCKUE
CBOMCTBA BEUIECTB, OTHOCSLIMXCS K PAa3JWYHBIM KJIAaCCaM HEOPTraHUYECKUX
COCIMHEHU, TEHETUYECKas CBA3b HECOPTAaHUYECKUX BEILIECTB.

Knaccuduxanys XuMUYECKUX PEAKIIUNA MO Pa3IMYHBIM MPU3HAKaM (110 YHUCITy
¥ COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3 (dEeKTy, Mo
W3MCHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, IO OOPATHMOCTH, TIO
YYaCTHIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMUUYECKUE
YpaBHEHHS.

[lonarne o ckopocth XuMuuecko peakiuu. [loHsTue 00 oOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusix. [IoHsITHE 0 TOMOTEHHBIX M Te€TEPOTE€HHBIX
peakuusx. [lonarue o karammse. [losTre 0 xumuueckom paBHoBecun. DakTopsl,
BJIUSIIOIIME HAa CKOPOCTh XUMHYECKOM pEaKIUMh M TOJO0KEHHUE XUMHUYECKOIO
paBHOBECHSA.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEaKIMK,  AJICKTPOHHBIM  OajlaHC
OKHCJIMTEIbHO-BOCCTAHOBUTEIbHOM peaKunu. Cocrasnenne YPaBHEHUI



OKHCIIUTEIIBHO--BOCCTAHOBUTENBHBIX ~ PEAKIUH C  HCIOJb30BAHHEM  METOJA
AJIEKTPOHHOTO OaJiaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMHU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Katnonsl, annoHbl. MeXaHU3M [HCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XxuMudeckon cBsizu. CteneHp Aucconnanuu. CHUIbHbIE U CI1A0bIE SJIEKTPOJIUTHI.

Peakiun nonHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
NOJIHBIE M COKpAaIEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHUCIOT,
OCHOBaHMM M COJIE B CBETE MNPEACTABICHUNA 00 3ICKTPOITUTHUYECKOU
nuccounanuu. KauectBeHHble peakini Ha MOHBL. [[OHATHE O TMAPOSIU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISAMU KPHUCTAJUIMYECKUX PEIIETOK HEOPTraHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pEeaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE BIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCA UCCOLUMALMU KHCIOT, IWIEJI0YEn H COJeH
(BO3MOXXHO  HCHOJB30BAHME BUJEO MATEPUAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHHWA  peakuMid HOHHOTO  OOMEHa
(oOpazoBaHue oOcajka, BbIJACICHHE Ta3a, o0O0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIMX — NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropeHue, peaklMH pasyIoKEHHUs, COCIMHEHN), PACIO3HABAHUE HEOPraHWYECKHX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEAaKUUMM Ha HOHBI, peELICHHe
DKCHEPUMEHTAJIBHBIX 3a/1a4.

HeMmeTaJibl 1 MX COeIMHEHUS

OOmast xapakTepuctuka ranoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKHE CBOWCTBA Ha MPUMEpPE  XJopa
(B3aUMOJEHCTBUE C METaUlaMU, HEMeTa/llaMH, [Ieno4amMu). XJIO0pOBOAOPO/I.
ConsiHast KWCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, NPUMEHEHHE. JlelicTBue
XJOpa M XJOPOBOJOPOJA HA OpPraHu3M YejoBeKa. BaxHelmme XJIopuapl U UX
HaxO0XJICHUE B IIPUPOJIE.

OOmast xapakTepucTika 31eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOCHUSA
aTOMOB, XapaKTepHbIE cTereHu okucieHus. CTpoeHue W (pu3myecKkue CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOJAA U cepbl. AJIOTPOIHbIE MOAUPUKAIIMN KUCIOPOa
U cepbl. XUMUYECKUe CBOMCTBa cepbl. CepoBOaOpO, CTpoeHHue, (U3MUECKue U
XUMUYECKHE cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnass kuciioTa, @QuU3MYECKHMe M XUMUYECKHE CBOWCTBa (00mMe Kak
NpeACTaBUTENSl Kjacca KHUCIOT U crnenuduyeckue). XHUMHUYECKUE pEeaKlUu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOMYy4YeHUsI CEPHOM KHUCIOTHI.
[IpuMeHeHne cepHoil KMCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl pEaKIUs Ha



cynsdar-uoH. Haxoxaenue cepbl U €€ COEIMHEHUN B MIpUpOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXAlolel Cpelbl COENWHEHUSMU Cephbl (KUCIOTHBIE MOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €0 MPeA0TBPAIlCHHUS.

OOmas xapakrepucTuka 3J1eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHM OKUCIECHUA. A30T, paclpoCTpaHEHHE B IPUPOJIE,
¢uznyeckue U XxuMmuyeckue cBoiictea. KpyroBopot a3ora B mpupojae. AMMuax, ero
buznyecKkrue U XMMHYECKHE CBOMCTBA, OMyyeHUe U mpuMenenne. Conu aMMOHus,
uX pU3NYEeCKUe U XUMHUUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuys Ha
MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ MOoJyuyeHue, (PU3MUecKue M XUMHUYECKHE
CBOCcTBa (0OIIME KaK TMPEACTaBUTENs Kjacca KUCIOT U cHelnu(uyeckue).
Hcnonp30BaHue HUTPATOB M COJEHl aMMOHMS B KauyeCTBE MHMHEPAIbHbBIX
ynoopeHuil. XuMHU4ECKOe 3arpsi3HeHUE OKPYXKaIoIIe cpebl COSAMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUWE BO3AyXa, MNOuYBbl U BonoémoB). docdop,
aloTpornsbele Moaupukammuu ¢docdopa, (uMUECKHe U XMMHUYECKHE CBOWCTBA.
Oxcun dhocdopa (V) u dhochopras kuciora, GU3NIECKHUE U XUMUIECKUE CBOMCTBA,
nonyudenue. Mcnonb3oBanue GpochaToB B KaUeCTBE MUHEPAIBHBIX yI0OpEHUIA.

OOmast xapakTepucThka 31eMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUSA
aTOMOB,  XapakTEpHbIE  CTENEHU  OKUCIECHUA.  YIVIEpOJ,  aJUIOTPOIHbIE
Moau(pUKalMKM, PACIPOCTPAaHEHHE B NPUPOJE, (PUINYECKUE U XUMHUYECKHE
cBoiictBa. Ancop6uus. Kpyrosopot yraepoaa B mpupone. OKcuasl yriaepoaa, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACWCTBUE Ha JKUBbIE OPTraHU3MBI,
IOJlyYEHUE U MPUMEHEHHE. DKOJIOIMYECKHE NPOOJIEMBI, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoreza r1y100anpHOrO0 MOTEIUIEHUS KIuUMaTa, [apHUKOBBIN
3p¢eKkT. YronbHas KUCIOTa U €€ CONU, UX (PU3NYECKHE U XUMUYECKUE CBOMCTBA,
nojsyueHue W npuMeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIJICHHOCTH U CEIbCKOM
XO3SI1CTBE.

ITepBoHayabHbIE TOHATHSA 00 OPraHMYECKUX BELIECTBAX KaK O COCIMHEHUSX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, IIMLEPUH, YKCYCHasi KUCIIO0TA).
[IpupoaHble HMCTOYHMKH YTJIEBOAOPOJOB (yroyib, HPHUPOAHBIN Tra3, HEPTH),
OPOAYKTBI UX mepepaboTku (O€H3MH), UX pOJiib B OBITY U MPOMBIIUICHHOCTH.
ITonsiTe 0 OMOJIOTMYECKU BAKHBIX BEILIECTBAX: XKHUpaX, O€IKax, yriieBoJgax — 1 UX
poiM B OKM3HM 4YEJIOBEKAa. MarepualbHOE €IUHCTBO OPraHM4ecKuX MU
HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢Qusmueckne M XUMHYECKHE CBOWCTBA, MOJIY4YCHHE U
npuMmeHeHne. CoenuHeHUs KpeMHUs B npupoje. OOmue npeactaBieHHUs 00
okcuze kpemuus (IV) u kpemHueBoit kuciore. CUIMKAThl, UX HCIOJIb30BAaHUE B
OBITY, B NPOMBIIUICHHOCTU. Ba)kHelline CTpOUTENbHbIE MaTepUalbl: KepaMHKa,



CTEKJIO, IIEMEHT, O€TOH, *kene300eToH. [IpobieMbl 6e30macHOT0 MCIOIH30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B TIOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3lOB HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
IIPOBEJICHHE KAYECTBEHHBIX PEaKlMid Ha XJIOPHUI-MOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIIHE (PU3NUESCKHE W XHUMHYECKHE CBONCTBA
rajoreHoB M HX COEIUHEHUH (BO3MOXXHO UCIIOJIb30BaHUE BHUICOMATEPHUAIIOB),
O3HAaKOMJIEHWE ¢ oOpa3uaMud XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMJIEHHUE C
oOpasmiamMu  ceppl W €€  COCIMHEHUSIMH  (BO3MOXXHO  HCIOJb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHUE TTpoliecca OOyTIMBaHUs caxapa IoJ| JeHCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBIEeHHOIN CEPHOU KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHOW peaKIny Ha cyabdar-
MOH M HAOJI0JeHWEe NpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (HU3UYECKUMU
cBoMcTBamMH a3zoTa, (ochopa M MX coeAMHEHUH (BO3MOKHO HCIOIb30BaHUE
BUJICOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHui, moaydeHue,
coOupaHue, pacrmo3HaBaHWE W UW3YYEHHWE CBOWCTB aMMHaKa, IIPOBEICHUE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHHS U (pocdaT-uoH U M3ydeHHe MPU3HAKOB
UX TIPOTEKAHMUsI, B3AMMOJICCTBUE KOHUEHTPUPOBAHHOM a30THOU KUCJIOTBI C MENIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJICOMATEPUAIIOB), M3Yy4YCHHE MOJENeN
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadwura, ¢ymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojlyueHue, coOupaHue, pacrlo3HaBaHUE U U3yUEHUE
CBOMCTB YIJIEKHCIIOTO ras3a, MPOBEJCHUE KaueCTBEHHBIX peaKIMi Ha KapOoHAT U
CUJIMKAT-UOHbl W H3yYEHUE IMIPU3HAKOB HX TMPOTEKaHUs, O3HAKOMIJICHHE C
NPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BakHeuIre HEMETaIUIbl U UX COCTMHEHHUS.

MeTaJibl 1 MX COeIMHEHUS

OO01mast XxapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B Ilepmommueckon cucremMe Xumudeckux syemeHToB /J[. U.
MenneneeBa u crpoeHus aTromMoB. CTpoeHue meTamuioB. Meramnuyeckas CBS3b U
METAJIMYECKas ~ KpUCTa/UIMuecKas  pemeéTka.  DJIEKTPOXUMHUYECKUH  psll
HaIpspKeHUN MeTaioB. dusznueckne U XUMUUECKHUE CBOMCTBAa MeTayioB. OO0mue
CrocoObl Mody4yeHusi MeTamioB. [loHsATHE O KOpPpO3UM METajuiOB, OCHOBHBIE
CrocoObl 3amuThl WX OT Koppo3uu. CrmaBel (CTadb, YYTyH, TIOPATIOMHHHM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBITINIEHHOCTH.

[[{enoynble MeTaIbl: MONOXKEHUE B llepruonnueckoil cuCTeEME XMMHUUYECKUX
anemeHnToB . . MenaeneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIEHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpus U Kaius). OKcuiabl u



TUJIPOKCUAB HaTpuss W Kanud. lIpuMeHeHne WmEenoYHbIX METANIOB M HUX
COCIUHEHU.

[[lenoyHno3emenbpHblE METAJUIbI MAarHMid M KaJblMH: IIOJIO)KEHUE B
[Tepuognueckon cucreMe xumuueckux sneMeHToB . M. MennaeneeBa, crpoeHue
UX aTOMOB, HaXO0KJICHHE B Ipupoie. PU3nyecKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblius. BaxuHeline coequHEHUs Kanblus (OKCHJA, TUIPOKCUI, COJIM).
JKé€cTKoCcTh BOJBI U CIIOCOOBI €€ YyCTPaHEHUS.

AJFOMUHHI: TI0JI0)KEeHUE B [leproandeckoi cucteMe XMuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXICHUE B Ipupojne. Pu3nueckue u
XUMUYECKHE CBOMCTBA altOMUHMS. AMQPOTEpHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Keneso: nonoxenne B [lepuoanueckon cucreMe XUuMHYECKUX JIEMEHTOB /.
N. MeHneneeBa, CTpOEGHHE aToMa, HAaXOXAeHUWE B mnpupoae. duznueckue u
XUMUYECKHEe CBOMCTBRA xene3a. OKkcuibl, rTuapoKcuabl U conu xenesa (1) u sxenesa
(IIT), ux cocraB, CBOMCTBA U MOJTYyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C o00pa3llaMl METajulIoB M CIUIaBOB, HX (DU3HUUECKUMHU
CBOMCTBaMM, M3Y4YEHHE  PE3yJbTaTOB KOPPO3HUH  METaLIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJECUCTBUS OKCHU[A
KaJIbI[USI W HATpus C BOJOM (BO3MOXKHO HCIOJb30BAHUE BHUIACOMATEPHUAIIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BO3MOXXHO  HCIOJB30BAHUE  BHUJACOMATEPUATOB), IPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKLM HAa MOHBI: MarHus, KajblHs, AJIIOMUHUS, LIUHKA, JKEJe3a
(IT) u xxeneza (II1), mequ (I1), HabnroAEeHNE W OMUCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH MOHAaMU HATpus, Kalus U Kaiblusd (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBAaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUAPOKCUJIA IMHKA, PEIIEHNE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «BaxHelmume
METAJUJIbl U KX COCIUHEHHUS.

XHUMHUS M OKpPY:KaloUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JXKM3HM 4eEJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas momomrs npu
XUMHYECKUX OKOTaxX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXkaroled cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeilecTs, aanee — [1/IK). Ponb xuMun B pelieHHH 3KOJIOTHYECKUX
npobiiem.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbIE
MaTepualbl).

Mestcnpeomemmnule cea3u



Peanuzamus MeXmpeaMeTHBIX CBS3€H NMpU W3YYCHUHM XUMUM B 9 Kiacce
OCYIIECTBIISIETCS. 4YE€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATUH, TaK W TOHSATHH, SBJSIOMUXCS CUCTEMHBIMU TSI OTACIBHBIX TPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHUHTE3, KiacCUpUKAKsa, TMEPUOAUIHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeNb, SBICHUE, IMapHUKOBBIN
s dekT, TEXHOIOTHS, MaTEPHUAIIHI.

dusmka: Marepusi, aToM, OJCEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIH]I,
W30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsij, MPOBOIHUKH,
MOJIYIPOBOJHUKH, JUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJO, OOBEM,
arperaTHOE COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTb, KPUCTAJUTHYECKAs
peméTka, CruiaBbl, (pU3MYECKHe BEIMYMHBI, CAMHUIBI U3MEPEHHUS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIIHLHBIC BEIIECCTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIaeMbI€, TOTTUBO, BOJHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUASA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHS MPOTrPaMMbl OCHOBHOTO OOIIETro
o0pa3oBaHUsl JOCTUTAIOTCS B XOJ€ OOYy4YEeHHs] XMMHH B €IMHCTBE Y4YeOHOU WU
BOCIIUTATEIbHOU JEATEIBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOliecTBe MpaBUjIaMM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT MpoOIeccam
CaMOIIO3HAHHUS, CAMOPA3BUTHUS U COLIMATIM3ALMH 00yUaIOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYAIOLIUXCS
PYKOBOJACTBOBATbCS ~CUCTEMOM IIO3UTHBHBIX IIEHHOCTHBIX OpPHEHTAUd W
pacUIMpPEHHE ONBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YAaCTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOILLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUYECKOMY
U HAay4YHOMY HAacCJeIHI0, MOHMMAaHHUS 3HAYEHUsS XUMHUYECKOM HAyKh B KM3HU
COBPEMEHHOr0 OOIIECTBAa, CIOCOOHOCTH BJIAJETh JOCTOBEPHOW HMH(OpMalUein o
IIEPENOBBIX JOCTH)KCHMSX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS. O COLMAIBHBIX HOPMax WM IPAaBWIAX MEXJIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
IOJIE3HOHM,  y4eOHO-MCCIEN0BaTENbCKOM, TBOPUECKOM W JAPYTUX  BUAAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESATEIbHOCTH MpU
BBIMIOJJHEHUH Y4€OHBIX, IO3HABATEIbHBIX 3aJ]a4, BBIMNOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUE€OHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINOMOIIM B IIpOLIECCE€ OTOM ydyeOHOW NeATEeIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBOE IIOBEJECHWE M MOCTYIKH CBOMX TOBAapUUIEH C MO3ULHU
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 IIO3HAHUSL:

MHUPOBO33pPEHUYECKUE IPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBIAIOLINE
OCHOBY JUIsl IOHUMAaHHs CYIIHOCTH HAay4HON KapTUHBI MHUpa, MpeICTaBiIeHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS NPHUPOAbI, B3aUMOCBS3SX YEJIOBEKA C
IIPUPOJHON CPELOH, O POJIM XMMHUH B ITIO3HAHUM 3THUX 3aKOHOMEPHOCTEW;

II03HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA IOJYyYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOIUMBIE Uil OOBSACHEHHS HAOJIIOaeMbIX IPOLECCOB U SIBJICHUM,
M03HABaTEJIbHOM, MH(POPMAIIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIbHOM paboThl C y4eOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATypOi, MOOCTYMHBIMU TEXHHUYECKHMMH CpEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOy4YeHHI0 U TO3HAHMIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K  CaMOOOpa30BaHUIO, IMPOEKTHOM W HCCIEI0BATENbCKOU
JEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPAaBIEHHOCTH M YPOBHSA OOy4YeHHUS B
JIaTbHEHIIEM;

4) popMupoBaHMS KYJbTYPHI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[0POBbIA 00pa3 »W3HH, OCO3HAHWE MOCIEICTBUNA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsi, HAPKOTUKOB, KypEHHUS),
HEOOXOMMMOCTA COOJNIO/IEHNUS TIpaBWJ O€30MAaCHOCTH TMpU  OOpalieHuu ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEaIbHON KU3HU;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPAaKTUUYECKOMY M3yUEHHUIO ITpodeccuil u Tpyia pa3iuyHOro poja,
yBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHUS MPEIMETHBIX 3HAHUA N0 XHMMHH, OCO3HAHHBIA BBIOOD
VHAMBUAYAIBHON TPACKTOPUU MPOJOJIKEHHS 00pa30BaHuUsl C yUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpodhecCUOHATBHON AeTEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHU,
TOTOBHOCTD aJalTUPOBATHCS B MPOPECCUOHANBHOM CpEIe;

6) 3K0J10rH4eCcKOro BOCIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOEe OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMJIE, OCHOBE €€ CyIIECTBOBAaHHUS, IOHMMAHNE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro o0Opa3a JKU3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
Gu3NYECKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
paBuJ OE30MACHOTO MOBEICHUS MpU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTyaIUsX,
YTPOKAIOIIMNX 3J0POBbIO U KU3HU JIFOJEH;

CIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
pemeHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, JJIs ITOBBIICHHUS
YPOBHSL  DKOJIOTUYECKOW  KYyJIbTYpbhl, OCO3HaHHS TJO00AJIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTed MX pPEeUIeHHs] MOCPEIACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATDHI

B cocraBe wMmeTanpeIMETHBIX pEe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIMI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ATUX MPEAMETOB (POPMHPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHHE MUPA, U YHUBEPCAIbHbIC YUeOHbIC NEUCTBUS (MTO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecneunBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEILHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOU
NEATEIIBHOCTH.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHbIC yYeOHbIE 1eiCTBUSA

ba3oBble JJornyeckue AeicTBUs:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHHUS MPU OCBOCHUU
3HaHWI: PacKphIBaTh CMBICH XMMHUYECKUX MOHSTHH (BBIIENSATH UX XapaKTEpHbIC
NPU3HAKKN, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMUMU TOHSITHSIMH), KCIOIb30BaTh
MOHATHUS 1711 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(UKANMK XUMUYCCKUX BEIIECTB U XMUMHYECKUX PEAKIIHA,
YCTaHABINBATh MPUIUHHO-CIICJCTBEHHBIC CBA3U MEXKIY OOBEKTaMH H3YyYCHHS,
CTPOUTD JIOTMUECKHE PacCyX IAeHUsl (MHIYKTUBHbIC, JEAYKTHUBHBIEC, IO aHAJIIOTHH),
JI€JaTh BBIBOJIBI U 3AKIIOUYCHHS;

yMEHHE TMPUMEHSTh B TMIPOIECCEe IMO3HAHUS TOHATUS (NIPEIMETHbIE U
METanpeIMETHbIEC), CAMBOJIMUECKHUE (3HAKOBBIEC) MOJIEINIU, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBLIBATH MHUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HaK (CUMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmyrna W YypaBHEHHUE
XUMUYECKON PEeaKIUU — MPU PEHICHUH Y4eOHO-II03HABATENbHBIX 33]1a4, C YUYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUI BBISIBISATh M XapaKTepHU30BaTh CYIIECTBEHHbIC
MPU3HAKN W3y4aeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIHA,
BBISIBJISAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3UM U
MPOTUBOPEYHS B U3yUaE€MbIX IIPOLIECCAX U SIBIICHUSX.

Bba3oBble uccienoBarejbcKye 1eHCTBUSA:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KA4e€CTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3BI TI0
IIPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

NpUOOpPETEHUE OINbITa IO TUIAHUPOBAHUIO, OpPraHU3alMd U MPOBEJACHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HaONIOAaTh 3a XOJOM IMpoIiecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (GopMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 PE3yJibTaTaM MPOBEAEHHOTO OMNbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MpoJieJIaHHOM paboTe.

Pabora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEICTABICHUS, TOTYIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYyJIIpHAsg JIUTEpaTypa XHUMHUYECKOrO COJAEpKaHUs, CIPaBOYHbIC
nocobusi, pecypcsl WHTepHETa), KpPUTUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJBI W 3alpOChl MPU MOHMCKE U OTOOpE
uHGOpPMAIlMM W COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOIUMBIX MJi BBIIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMpPEeNeIEHHOrO TUIIA, MPUOOPETEHHE OTbITa B
00JlaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUMH,
OBJIQJICHUE KYJbTYpPOW aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (OpMY MpeacTaBieHus HHOpMAIUU U
WUTIOCTPUPOBATh peEIIaeMble 3aJayd HECJIOKHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu ¢popmamMu rpaduku U UX KOMOUHAIUSMU,

YyMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B IIpolecce Y4YeOHOW U
UCCJIeI0BATENHCKON JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBILIUIEHHOCTH,
CEJIbCKOTO XO3sIIiCTBa M TPAHCIOpPTAa HA COCTOSHUE OKPY’KAIOLIEH NPUPOIHON
CpEIB.

KoMMyHMKATHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe 1elCTBHUA:

yMEHHUs 3aJlaBaTh BOIpPOCHI (B XoJie Jauasora W (WIM) IUCKYCCHUHU) IO
CymecTBy  oOcyxaaemMoil  TeMmbl, (OPMYyJIHpPOBaTh CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TPEIOKEHHOMN 3a1a4u;

YMEHHsSI  TPEJACTaBIATh  TMOJYYEHHBIE  PE3yNbTaThl  MO3HABATENbHOM
NEATEIbHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTax; JejlaTh MPEe3eHTAILHUIO
pEe3yIbTaTOB BBINOJHEHHUS] XMMHUYECKOTO JKCIIEPUMEHTa (JJaOOpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO MTPOEKTA);

yMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOI
MO3HABATEIbHOM W MCCJEOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3ZHMKAIOIIMX MPOOJeM Ha OCHOBE yuy€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxkaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUSA
COBMECTHBIX JCHCTBH, OINpeAeNeHUe KpPUTEPUEB IO OICHKE KadecTBa
BBITIOJITHEHHOW PabOThI U IPYTHE).

PeryasiTuBHbIE YHHBepCcaJbHbIE Yy4eOHbIe 1eiCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENEsATh LEIN JAESTeNIbHOCTH, IUIAaHUPOBATbH,
OCYIIECTBIISATh, KOHTPOJUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaTh Hanbosiee 3(peKTUBHBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
MO3HABATENbHBIX 33Ja4, CaMOCTOSITENIbHO COCTaBISATh MM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJIHEHUU 33JJaHUA C YYETOM
MOJIYYEHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BELIECTBAX U PEAKIMSIX,
OILICHUBATh COOTBETCTBHE IMOJYYEHHOTO pE3yJibTaTa 3asBICHHOHN II€JIM, YMEHHE
UCIOJIb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, MTpeIjlaraéMble B YCIOBUU 3aJaHH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMEeTHBIX pPE3yNbTaTOB IO OCBOEHHUIO 0053aTE€IbHOTO
COJICp’KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOl pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIE 3HAHWS, YMEHHUS MU CIIOCOOBI



NEUCTBUN, chmenupuIecKkue [ MpeAMETHOW obnactu «XUMHUS», BUIBI
JEATENPHOCTH 1O  IOJYYEHUIO HOBOIO  3HAaHWS, €ro  HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHECHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAITUsIX.

K xoHiy o0yueHus B 8 kjiacce npeMeTHbIe pe3yJibTaThl Ha 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTh Y 00YUAIOIIUXCS YMEHUN:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHX IOHATHH: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEUIECTBO, CMECH
(oHOpOIHAs M HEOAHOPOHAsS), BAJICHTHOCTb, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsg Macca, KOJIMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAsg Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 2JIEMEHTA B COSAMHEHUH, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, DIJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUSI, XMUMHYECKasi PEaKius, KiIacCu(ukanus peakiuii: peaxiuu
COCIUHEHUS, PEAaKIMU Ppa3JI0XKEHUs, pPEaKIUyu 3aMEIICHUs, peaKiuu
oOMeHa, IK30- U PHIAOTEPMHUYECKUE PEaKIUU, TEII0BOM 3PDEKT peakinH,
SIPO aToMa, JJIEKTPOHHBIM CIIOM aroMa, aToMHas OpOUTaNb, PaaNYC
aTOMa, XMMHUYECKasi CBsI3b, MOJISIPHAS M HENOJIIPHAs KOBAJECHTHAs CBS3b,
VOHHAs CBSI3b, HOH, KATUOH, aHMOH, PacTBOpP, MAaccoBas JOJs BELIECTBA
(mpolieHTHAs1 KOHIICHTpAIUsI) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TIOHATHUH U
MIPUMEHATH ITU MOHATUA NPU OMUCAHUU BEMIECTB U UX MIPEBPALLCHNU;

e WCIOJBH30BaTh XWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIIUN;

e OIpEIENsATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHECHUSX,
CTENEHh  OKHCJICHUS  DJIEMEHTOB B  OWHApHBIX  COEJUHEHMSX,
MIPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEAWHEHUU I10
dbopmynam, BHJ XUMHUYECKOH CBsI3M (KOBAJIGHTHAasE W HMOHHAs) B
HEOPraHUYECKUX COCTMHEHUSX;

e packpeiBaThb cmbica Ilepuognueckoro 3akoHa J[. WM. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUUECKONM 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIoXkeHUs B llepmoamueckoit cucreme,
3aKOHOB COXPAHEHMUS MAcChbl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTrajpo;

e OINKCHIBATh U XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuoanueckoit
CHCTEMBl XHMHUYECKHMX DOJIEMEHTOB: pa3in4aTbh MOHATHS «IJIaBHAsS
noarpynna (A-rpynmna)» u «mnodounas noarpynmna (b-rpynma)», mansie u
OOJIbIIINE TIEPHOJbI, COOTHOCUTH OOO3HAYECHHS, KOTOpPhIE HMEIOTCS B
tabnune «llepuoauueckass cucTteMa XuUMHYecKuXx »dyemeHToB J[. W.
MenaeneeBa» C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOECHHUSI aTOMOB



XUMHUUYECKUX 3JIEMEHTOB (COCTaB U 3apsij siipa, 00Illee YUCIO SIEKTPOHOB
U pacrpeesieHUe UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMHUYECKUE peakuuu (10 YUCIAy WM COCTaBy YYaCTBYIOUIUX B pPEaAKIUU
BEILIECTB, M0 TETIOBOMY (D (eKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIME XMMHUYECKHE CBOWCTBA BEILIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEPAMH MOJIEKYISPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMIA;

IPOTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUYECKHX [MpEBpalleHUl B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYI0O M MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »3JIeMEeHTa 10 (dopmyse
COEIMHEHMSI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU PEAKIIUU;

MPUMEHSITH OCHOBHbBIE OINEpPAlMU MBICIUTEIBHON NEATEIbHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 000OIIECHHE, CHCTEeMAaTH3alluio, KIacCHU(pUKAIHIO,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBS3€H — ISl M3Y4YEHUs CBOICTB
BEIIECTB M XHMHUYECKUX PpEaKIUd, EeCTECTBEHHO-HAyYHbIE METO/Ibl
MO3HAHUS — HAOJIOJCHUE, W3MEPEHHE, MOJICITUPOBAHME, JKCIICPUMEHT
(peasibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCYAOH U
7ab0paTOpHbIM  000pYJIOBaHHEM, a TakXKe MpaBuiiaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMH 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB MO TOJYyYECHUIO W COOUpPAHUIO
ra3oo0pa3HpIX BEMIECTB (BOMOPOJAa ¥ KHUCJIOPOJAA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPEAECTEHHOM MACcCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBATh M NPOBOAUTH  XUMHUYECKHME  SKCHEPUMEHTHI IO
pacIio3HaBaHUIO PACTBOPOB LIEIOUEH U KUCIOT C MTOMOIIBIO UHIUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIty oOydenus B 9 kiacce npeIMETHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIOUIUXCSl YMEHHUIA:

pPacKpbhIBaTh CMBICII OCHOBHBIX XHMMHYECKUX TMOHATUNA: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKyJla, WMOH, KaTHOH, aHWOH, MPOCTOE BEIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPHUIIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKius, XUMUYECKasl CBS3b, TEIJIOBOU A deKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT HUCCOLMAIUS, PEaKIMd HOHHOTO
oOMeHa, KaTaiM3aTop, XHMHYECKOE paBHOBECHE, OOpaTuMble U



HEOOpaTUMBIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEaKIUH,
OKUCJIUTENb,  BOCCTAHOBUTENb, OKHUCIEHWE M  BOCCTAHOBJICHUE,
aIIoTponus, aM(pOTEepPHOCTh, XUMHUYECKas CBS3b (KOBAJICHTHAs, MOHHAS,
METaJJIMYECKasi), KpUCTAIUIMYECKasi pemérka, KOppo3us METaJlIoB,
CIUIaBbl, CKOPOCTb XHUMHYECKOW PEaKUUH, NPENEIbHO JOIyCTHUMas
xoHuenTpanus [1JIK Bemecrsa;

WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHMUYECKUX THOHATHH U
IIPUMEHSATH ITU MOHATHS IIPUA ONIMCAHUU BELIECTB U UX MPEBPALICHUN;
UCIOJIB30BaTh XUMMUYECKYI0 CHUMBOJIMKY JUIsl COCTaBieHHUS (opMyil
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINA;

ONPEJENATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COEIMHEHMSX pa3JIMYHOTO COCTaBa, NPUHAMIECKHOCTb BELIECTB K
onpeAeNéHHOMY KJIacCy COEIUMHEHUH Mo (opMysiaM, BHJ XUMHUYECKOU
CBA3M (KOBaJE€HTHAas, HOHHAs, METAJUIMYECKas) B HEOPraHWYECKUX
COEIMHEHUSX, 3apsil MOHA 10 XUMHUYECKOH (QopMmyJsie, XapakTep Cpelabl B
BOJHBIX PAaCTBOPAaxX HEOPraHWYECKUX COEAMHEHHM, THI KPUCTAILINYECKON
PELIETKA KOHKPETHOI'O BEILECTBA;

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. WM. MenpneneeBa u
JEMOHCTPUPOBATh €ro IIOHUMAaHHE: OIMCHIBaTh U XapaKTEPU30BaTh
Tabnuuynyo Gopmy lleproanueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHasg moArpymmna (A-rpynma)» H «mododHas
noarpynna (b-rpynma)», mansle u Oonbliue NEPUOJBI, COOTHOCHUTH
0003Ha4YeHUs, KOTOpbIE MMEIOTCS B NEPUOAMYECKON Tabmuue, cC
YUCJIIOBBIMM  XapAaKTEpUCTUKAMH  CTPOCHUS  aTOMOB  XMMHYECKUX
3JIIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacmpezieieHue HMX 10 D3JEKTPOHHBIM CIOSIM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHMM CBOWCTB DJIEMEHTOB M UX COCIUHEHUMN B
Ipesesax MajblX IIEPUOJOB U INIABHBIX NOATPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (0 YMCIy U COCTaBy YYACTBYIOLIUMX B pPEAKLIUU
BEIIECTB, N0 TEIUIOBOMY 3(P(EKTy, O U3MEHEHUIO CTEIEHEW OKUCIIEHUS
XUMHUYECKHX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMHME W CHCIUPUICCKHE XHUMHUYCCKUE
CBOMCTBAa IMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIas ONUCAHUE
IPUMEPAMHU MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHHMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKLUH;

COCTABJISITh YPAaBHEHHUs DJIEKTPOJUTUYECKOM JAMCCOLMALMM  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUS peEaKlWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABJICHHS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
POTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOECHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYKCIIATh OTHOCHUTEJIbHYIO MOJIEKYJISPHYIO W  MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »J3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOmolaTh  MpaBWiia  TMOJB30BAHMS ~ XUMHYECKOM  TOCYI0M U
7a00paTOpHBIM  00OpPYIOBAaHMEM, a TaKXKe IMpaBuUiia OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMH 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB MO TMOJYYEHUIO W COOUpPAHUIO
ra3000pa3HbBIX BEMIECTB (aAMMHAaKa U yTICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TOJATBEPIKIAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEILECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kKapbonar-, ¢ocdar-, cwiMkar-, cyiabhar-, THIPOKCUJI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI W3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPAX HEOPTAHMYECKUX BEIIECTB;

IPUMEHSTh OCHOBHBIE ONEpPAllUd MBICTUTENbHON JI€ATEIbHOCTH — aHAIH3
U CHHTE3, CpaBHEHHE, O0O0OOIIeHUE, CHUCTEeMATHU3alUI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — MJI WM3Y4YEHHUs CBOWCTB BEUIIECTB U
XUMUYECKAX pEaKlUid, €CTeCTBEHHO-HAyYHbIE METOJIbl TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, JKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
H KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
No AUMCHOBaHUE OcHOBHbIE BHADI (undporsIe)
/i pa3aejioB U TeEM Beero KOHTpOJILHbIe HpaKaneCRne JeITeJIbHOCTH 06pa?.013aTe.111>Hble
MPOrpaMmMabl padoThI padoTsI o0yuawuuxcst pecypebl
Pasznea 1. [lepBoHayaibHble XUMHYECKHE IOHATUSA
PackpbiBath cMbICH
M3y4aeMBbIX OHATUM.
PackpeiBath poib XuMuu B
MpUpoJIE U
J)KU3HU YEI0BEKa, €€ CBA3b C
JIpyTUMHU
HayKaMH.
Paznuuate yncThIe BElllecTBa
1 CMECH,
XuMus — BaKHas OZHOPOIHBIE U
0671aCTh HEOJTHOPOJIHBIE CMECH.
L1 €CTECTBO3HAHMS U 5 ) Pasmraate Qusiieckue n Bbu6mmoreka [IOK
) HPAKTHYECKOM XHMIHECKHE https://m.edsoo.ru/7f41837¢
SIBIICHHSI.
ACATCILHOCTH CrnenoBaTh anropurMam
1CJIOBCKA HCIIOIL30BaHUS
AKCIEPUMEHTAIIbHBIX
METOJIOB —
HAOIIONEHUS U
AKCIIEPUMEHTA.

Hab6mronaTs 1 onuceIBaTh
00BEKTEI

[IPU TIPOBEICHUU
JIEMOHCTpAaIui U
71a00paTOPHBIX OIBITOB 110




U3YYEHHUIO
(U3HUYECKUX CBOWCTB
BEIIECTB, CIIOCOO0OB
pa3zaesneHust CMECEN BEILIECTB.
[IpoBOaUTH XUMUYECKUI
AKCIIEPUMEHT

TIPH pa3eICHNH cMecei (Ha
npuMepe

OYMCTKH TIOBAPEHHOW COJIN) B
xoJae

MPaKTHYECKOM paboThl Ne 2.
CnenoBath npaBuiIaM
M0JIb30BAHUSA

XMMHYECKOH MOCYA0U U
1a00paTOPHBIM
000pyIOBaHUEM, a TAKIKE
paBUJIaM

oOparieHust ¢ XUMUIECKUMU
BElIECTBAMHU

B COOTBETCTBUH C
WHCTPYKIUEH

MIPY BBITIOJIHEHU U
MPAKTUYECKOMN

pabotsr Ne 1.

BricTpanBath pa3BépHyThHIE
MUCbMEHHBIC

Y YCTHBIE OTBETHI C ONIOPOM
Ha UH(OpMaIHIO U3 yueOHHUKa
u

CIPaBOYHBIX MAaTEPHAJIOB,
IrpaMOTHO

HCIIOJIb30BaTh NU3y4YEHHBIN
TTOHSTUHHBIN

amnmapar Kypca XUMHH




1.2

BemntectBa n
XUMHNYCCKHUEC
peakiuu

15

OmnpenensiTb NpU3HAKK
XUMHUYECKUX

peakuui, yCIoBUs UX
MIPOTEKAHMSL.

OOBACHATH CYITHOCTD
(hUBUYECKUX U
XUMUYECKHUX SIBJICHUH C
TOUYKHU 3pEHUs
aTOMHO-MOJIEKYJISIPHOT'O
yUEeHHUS.
Knaccugunuposatsb
XUMHUYECKHE

peaxuuu (1Mo YUCIy U COCTaBy
pearupyomux u
00pa3yroImuxcs

BEIIIECTB).

CocrtaBisith hopMyIbl
OMHAPHBIX

BEIIECTB 10 BAJIEGHTHOCTH U
OIIpeNeNATh

BaJIEHTHOCTH 110 (OopMyIIaM
BEIIIECTB.

PaccraBnsaTs Kod(pUIHEHTHI
B YPaBHEHUAX XUMHUECKUX
peaKkuui.

HaGnronate 1 onuchIBaTh
00BEKTHI

IIPU IPOBEICHUH
JIEMOHCTpAaIui U
71a00paTOPHBIX OIBITOB.
ITpoBOIUTH BBIYMCIIEHUS 110

bopmynam

Bbu6muoreka [JOK
https://m.edsoo.ru/7f41837¢




XUMHUYECKUX COCTUHEHUH U
YPaBHEHUSAM

XUMHYECKUX PEAKITUH.
IIpuMeHATH eCTECTBEHHO-
Hay4yHbIE

METO/Ibl T03HaHUs (B TOM
quclie

HaOJIIOIEHUE,
MOJIEJTUPOBAHUE,
SKCIIEPUMEHT U OCHOBHBIE
oreparuu

MBICJIUTEIILHON e TEIHHOCTH
(cpaBHEeHME, KIaccUpUKAIIS)
BeicTpauBarth pa3BEpHYThIE
MUCbMEHHBIE

U YCTHBIE OTBETHI C OIIOPOU
Ha nH(popMaIuio U3 yueOHUKa
"

CIPaBOYHBIX MAaTEPHAJIOB,
IpaMOTHO

UCIOJIb30BaTh N3Y4YEHHBII
MOHSI TUIHBIN

anmnapar Kypca XUMHU

Hroro no pazneny

20

Pa3nea 2. Baxkneiimme npeacTaBuTe 1M HEOPraHMYECKHUX BeLEeCTB

2.1

Bosznyx. Kucnopoa.
IToustue 06
OKCHIax

Hcnonb30BaTh XUMUYECKYIO
CUMBOJIUKY

JUISL COCTaBJICHUS (POPMYIT
BEUICCTB,

MOJIEKYJISIPHBIX YpPaBHEHUN
XUMHYECKHX

peakuuil ¢ y4acTUEM

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c




KHCIIOpO/Ia.
XapaxkTepru3oBaTh
(omMCHIBaTh) COCTAB
BO31yXa, PU3NUecKue u
XUMHYECKHE

CBOWCTBA KMCJIOPOJA,
CIOCOOBI ero

MOJTy4eHUs, IPUMEHEHUE U
3HaYeHHE

B IIPUPOJIC U )KU3HU
YeloBeKa.

CpaBHUBaTh peakuu
TOpPEHUS U

MEJIEHHOTO OKHCIICHUSI.
OOBACHATH CYIIHOCTH
IKOJIOTHUECKUX

po0JieM, CBA3aHHBIX C
3arpsi3HEHUEM

BO3/yXa.

CnenoBath npaBuiIaM
6e3omacHoit

paboThl B 1abopaTopuu npu
MCIOJIb30BAaHUN XUMHYECKOM
MOCYABI

000pyI0BaHUs, a TAKKE
MpaBUIIaM

oOparieHus ¢ TOPIYUMHU
BEIIECTBAMH.
[ImanupoBats u
OCYIIIECTBISATH Ha
MPAKTUKE XUMUYECKHE
IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIIOICHUS,
JIENaTh BBHIBOJIBI




0 pe3ysibTaTamMm
HKCIIEpUMEHTA

IIpU NPOBEICHUU
71a00paTOPHBIX OIBITOB

Y TIPaKTUYECKON pabOTHI.
BbIUuCIIATE KOTUYECTBO
BElIECTBA,

00BEM Taza 1o hopmynam.
YyacTBOBaTh B COBMECTHOU
pabote

B IpymIie.

BeicTpauBarth pa3BEpHYThIE
MUCbMEHHBIE

U YCTHBIE OTBETHI C OIIOPOU
Ha nH(popMaIuio U3 yueOHUKa
"

CIPaBOYHBIX MAaTEPHAJIOB,
IpPaMOTHO

UCIOJIb30BaTh N3Y4YECHHBII
MMOHATUHHBIN

anmnapar Kypca XUMHU

2.2

Bonopon.ITonstue
0 KHCJIOTax U COJIAX

PackpbiBath cMbICH
M3y4aeMbIX MOHATUN

Y IPUMEHSATD 3TU MOHATUS
MIpU ONHCAHUU

CBOMCTB BEILECTB U UX
IIPEBPALLCHU.
XapakTepu3oBaTh
(omuchIBATD)

¢buznyecKkrue U XUMHUYECKHE
CBOICTBA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢




BOJIOpO/I, CIIOCOOBI €r0
MOJTy4eHUSI,

MIPUMEHEHHE.

CoObupats npubdop s
MOJTy4eHUs

BOJIOpOJIA.

Hcnonb30BaTh XUMUYECKYIO
CUMBOIIUKY

JUISL COCTaBJICHHS (POPMYIT
BEIIECTB,

MOJIEKYJISIPHBIX YpaBHEHUN
XUMHYECKHX

peakuuii ¢ yyacTuem
BOJIOpOJIaA.

Boruncnsite MOJSIpHYIO Maccy
BEIIICCTB;

KOJIMYECTBO BEIIECTBA, 00BEM
rasa,

Maccy BeIeCTBa;
IIpoBoauTH pacy€Tsl 11O
YpaBHEHUSIM

XUMUYECKUX PEAKLIUN:
KOJIMYECTBa,

00BEMa, MacChl BEIIECTBA 110
U3BECTHOMY

KOJINYECTBY, 00BbEMY, Macce
peareHToB

WM TIPOJTYKTOB PEaKIIUU.
CrnenoBath paBHIIaMm
Oe3omacHo

paboThl B 1abopaTopuu mpu
WCIOJIb30BAHUY XUMHUYECKOM
MOCYABI U

o0opyIOBaHUs, a TAKKE




npaBujIaM
o0paleHus: C TOPIOYUMHU
BEIIIECTBAMH

B OBITY.

[ImanupoBats u
OCYIICCTBJIATH HA
MPAKTUKE XUMHUYECKUE
OKCIIEPUMEHTEI,

MIPOBOJIUTH HAOIIOICHUS,
JcJ1aTb BBIBOAbBI

0 pe3yabTaTaM
IKCIIEPUMEHTA.
YdacTBOBaTh B COBMECTHOM
pabote

B IpyIIe

23

Bopna. PactBopsl.
[TonsiTre 06
OCHOBAHUAX

PackpbiBath cMbICH
M3y4aeMbIX MOHATUN

Y IPUMEHSATDH 3TU NOHATUS
MIPU OTHCAHUU

CBOMCTB BEILLECTB U UX
IIPEBPALLCHU.
XapakTepu3oBaTh
¢busnyeckue u

XUMHUYECKHE CBOKCTBA BOJIBI,
€€ PoJIb KaKk

pacTBOPUTEIISA B IPUPOIHBIX
nporeccax.

CocTtaBisiTh ypaBHEHUS
XUMHUYECKUX

peaKkuuii ¢ y4acTUEM BOJBI.
OOBSACHATH CYITHOCTD

Bbu6mmnoreka [IOK
https://m.edsoo.ru/7f41837¢




HKOJIOTHYECKUX
mpo0JieM, CBS3aHHBIX C
3arpsi3HeHUEM

MIPUPOIHBIX BOJ, CITOCOOBI
OYHUCTKHU BOJBI

OT IIPUMECEU, MEpPHI 110
OXpaHe BOJ

OT 3arpsi3HEHMUSL.
[InanupoBats u
OCYIIECTBIIATh

Ha MPAaKTHKE XUMUYECKUE
9KCIIEPUMEHTEHI, IPOBOUTH
HaOJIIOIEH NS,

JIeNaTh BBHIBOJIBI 11O
pe3yibraTam
HKCIEpPUMEHTA TIPU
MIPOBEICHUH
71a00paTOPHBIX OIBITOB U
MPaAKTUYECKON

paboThL.

CrnenoBath paBHIIamMm
6e30macHoi

paboThl B 1abopaTopuu mpu
WCIOJIb30BAHUY XUMHUYECKOM
MOCYABI U

000pyIOBaHUSI.

[IpoBOANTH BHIYHCIEHUS C
MIPUMEHEHHEM

MOHSTHSI «MaccoBas 105
BELIECTBA

B PacTBOpPE».

BeicTpauBarth pa3BEpHYThIE
MUCbMEHHBIE

U YCTHBIE OTBETHI C ONIOPOU




Ha nH(popMaIuio U3 yueOHuKa

Hu

CIIPABOYHBIX MaTEpPHUAJIOB,
rpaMOTHO

KCTOJIb30BaTh U3YYEHHBIN
MOHSITUMHBIN

arnrmapar Kypca XuMuu

2.4

OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX
COeTUHEHUN

10

Knaccudumuponats
n3y4yaeMble

BEIIIECTBA 10 COCTABY U
CBOICTBaM.

CocraBnsatb GopMyItbl
OKCHJIOB, KUCIIOT,
OCHOBaHHUH, COJIel 1
Ha3bIBATh X

10 MEKTYHApOIHOMN
HOMEHKJIAType.
[Iporno3upoBars CBOKCTBA
BEIIIECTB

Ha OCHOBE 00X
XHUMHUYECKHUX CBOICTB
M3y4YEHHBIX KJIACCOB/TPYTII
BEIIIECTB,

K KOTOPBIM OHU OTHOCSITCSI.
CocTaBnsiTb MOJEKYJISIPHbBIE
YpaBHEHUS

peakuuil, WIUTIOCTPUPYIOLIUX

XHMHYECKHE CBOMCTBA U
CII0COOBI

MOJTYYEHUS BEIIECTB
H3YYEHHBIX

Bbu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢




KJIaCCOB/TPYIIII, & TAKXKe
MOJITBEPKAAIOLITIX
TeHETUYECKYIO
B3aMMOCBSI3b MEX/1y HUMHU.
[Tpon3BOIUTE BBIYUCIECHUS
M0 YpaBHEHUSAM XUMUYECKUX
peaKkuid.

[InanupoBath u
OCYILIECTBIISTh

Ha MPaKTHKE XUMHYECKHUE
AKCIIEPUMEHTHI, IPOBOIUTH
HaOIIOEHNS,

JIeNaTh BBIBOJIBI 110
pe3yspTaTam
SKCIIEPUMEHTA MPHU
MIPOBEICHUH
J1a00paTOPHBIX OIBITOB U
MPAKTUYECKUX

pabor.

CnenoBath npaBuiIaM
6e3omacHoit

paboThI B m1abopaTopuu
MIPU UCTIOJIb30BAHUU
XUMHYECKON

MOCY/IbI 1 000pYAOBaHUSI.
BeicTpauBath pa3BEpHYThIE
MUCbMEHHBIE

U YCTHBIE OTBETHI C OIIOPOU
Ha nH(popMaIuio U3 yueOHUKa
"

CIPaBOYHBIX MAaTEPHAJIOB,
IpPaMOTHO

UCIOJIb30BaTh N3Y4YEHHBII
MMOHSI TUIHBIN




anmnapar Kypca XUMHU

Hroro no pazneny

30

Pazpnen 3. Ilepuoanyeckunii

Xumuueckasi cBsi3b. OKHCIUTEILHO-

3aKkoH U [lepuoanueckasi cucrema xumnueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.

BOCCTAHOBHUTEC/IbHDbIC PCAKIIUU

ITepuoanueckuit
3aKOH U
IIepnonnueckas
31 cucrema
XUMUYECKHUX
anemMeHToB /I. U.
Menpene-eBa.

Ctpoenue aTroma

PackpeiBats cMbICH
MIEPUOIUYECKOTO

3aKOHA.

OnuceIBaTh CTPOEHUE
TaOJIALBI
«ITepuoanyeckas cuctema
XUMHUYECKUX

anemenToB .M.
MenneneeBay.
MoaenupoBaTh CTpOCHHE
aToma,

SHEPreTUYECKUX YPOBHEHN U
MOJypOBHEHN

IIPY IOMOIIM PUCYHKOB,
AIEKTPOHHBIX
KOH(UTYpaIuii ¥ JJIEKTPOHHO
rpadudeckux Gopmyi.
[TosicuaTh Guznueckuit
CMBICIT

MOPSIAKOBOTO HOMEpA,
HOMEpPOB NMepuoaa

Y TPYIIIBI 3JIEMEHTA.
XapaxkTepu3oBaTh
XUMHUYECKHE ITIEMEHTBI
IIEPBBIX TPEX MEPUOLOB,
KaJIMi, KaJIbITHi

Bbu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢




U UX COEIMHEHUS 0
MIOJIOKEHUO

B [lepnoanueckoii cucreme
J.N. Menneneesa.
OOBSICHATH 001IHIE
3aKOHOMEPHOCTHU

B U3MEHEHNHU CBOVCTB
XUMHUYECKUX

AJIEMEHTOB (M3MEHEHHUE
paanycoB

aTOMOB,
3IEKTPOOTPULIATEIHLHOCTH,
BAJICHTHOCTH) Ml MIX
COEAMHEHUI

B IIpejieax MajbIX ePUOI0B
Y TJIaBHBIX

MOJTPYIIIL C YYETOM CTPOCHUSA
170'¢

aTOMOB;

Y4acTBOBaTh B COBMECTHOM
pabore

B [1ape WM TPYIIIe.
BricTpanBath pa3BépHyThHIE
MMCbMEHHBIE

Y YCTHBIE OTBETHI C ONIOPOM
Ha UH(OpMAaIHIO U3 yueOHHUKa
U IpYTUX

HMCTOYHHKOB, B TOM YHCIIE
HNutepnera

3.2

XuUMH4YecKas CBI3b.
OKHUCIUTENBHO-
BOCCTAHOBUTEIbHBIE

PackpbiBath cMbICH
M3y4aeMBbIX OHATUM.
Onpenensarb BUJ XUMHUECKON
CBSI3U

Bbu6mmnoreka [JOK
https://m.edsoo.ru/7f41837¢




peaxiuu

B COEJIMHEHUHU.
MopenupoBarb CTPOCHUE
MOJIEKYT

IIPU IOMOILM PUCYHKOB,
MoOJEJIeH,

ANEKTPOHHBIX U CTPYKTYPHBIX
dhopmyi.

Hcnonb30BaTh XUMUYECKYIO
CUMBOJIUKY

JUISL COCTaBJICHUS (OPMYIT
BEIIECTB,

AJIEKTPOHHOTO OanaHca
peaKIuid.

Ornpenensarb CTENeHb
OKHCJIEHUSI aTOMOB
XUMUAYECKHX 3JIEMEHTOB I10
dbopmynam u

COCTaBIISATH (POPMYJIBI
OMHAPHBIX

COCIMHEHMM 110 CTEIIEHU
OKHCJICHUS

aTOMOB XMMHYECKUX
AJIEMEHTOB.

Ornpenenarb OKUCIUTENDb U
BOCCTaHOBUTENb. PaccTaBisiTh
KO3 PHULIHUEHTHI B CXeMax
MIPOCTHIX

OKHCIUTEIBHO-
BOCCTAaHOBUTEIbHBIX
peaKkuuii METO0M
AIEKTPOHHOTO

Oananca.

HaOmronate xummnyeckue
OTIBITHI




10 TJIaHy, aHAJIM3UPOBATh U
JienaTh

BBIBOJIBI.

Ucnons3zosats UKT nug
CO3/1aHUS

MOJIeNeH, TTOATOTOBKH
MpEe3EHTAaINH,

JTIOKJIAJI0B MO TEME.
BricTpanBath pa3BépHyThHIE
MMCbMEHHBIE

Y YCTHBIE OTBETHI C ONIOPOM
Ha

nHpopMaIuo U3 yueOHUKa U
ApYyrux

MCTOYHUKOB, B TOM YHCIIE
HNutepnera

Hroro no pazneny 15 bubmorexa [TOK
https://m.edsoo.ru/7f41837c

O6o0meHue u 3

CHUCTEMAaTU3alMs 3HAHU N

OBIIEE KOJIMYECTBO

YACOBIIO 68

I[TPOI'PAMME




9 KJIACC

Ne i/

HaumenoBanue
pa3aesioB U TeM
NporpamMmbl

KoanuecTBOo 4acoB

Bcero

KonTposibHbIe
padoThI

IIpakTnyeckue
padoThI

OcHOBHBIE BHUIBI
JeATeILHOCTH
00y4arouuxcs

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Pasznen

1. BemecTBo M XMUMHYECKHE PeaKIUU

1.1

IToBTOpEeHue
yrioyOiaeHne 3HaHUIA
OCHOBHBIX Pa3/ieyioB
Kypca 8 kiacca

Xapakrepu3oBaTh
XHUMHYECKHE 3JIEMEHTHI
IIEPBBIX TPEX MEPUOLOB,
KaJIMs ¥ KaJbIys

10 MX HOJIOKCHUIO B
[Tepuonuueckoit
cucteme /1. W.
Meunneneesna.
Knaccudunuposats u
Ha3bIBaTh
HEOPraHu4ecKue
BEIIECTBA U3YYEHHBIX
KJIAaCCOB.

OnuceiBaTh 00IIHE
XAMUYCCKHEC

CBOICTBA BEIICCTB
Pa3IMYHBIX KJIACCOB,
MOJTBEPKIaTh CBOMCTBA
npuMepamMmu
MOJIEKYJISIPHBIX
YPAaBHEHUN XUMUYECKUX
peaKkuid.

Ornpenensars BUj
XHUMHYECKOM CBSI3U B
THII KPUCTAIIINYECKOMN
pEMETKU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636




BEILIECTBA.
IIporao3uposars
CBOMCTBA BEILIECTB

B 3aBUCHMOCTH OT UX
CTPOEHHUS.
BeicTpauBarts
pa3BEPHYTHIE
IIMCbMEHHBIE

U YCTHBIE OTBETHI C
OnopoOu

Ha nH(popMmaIuio u3
yueOHMKa U
CIIPaBOYHBIX
MaTepUajoB, IPaMOTHO
HCII0JIb30BaTh
M3y4YEHHBIN
MTOHATUHHBIN

anmnapar Kypca XUMHH

1.2

OcHOBHEBIE
3aKOHOMEPHOCTH
XUMHUYCCKUX
peakuui

PackpeiBats cMbICH
M3y4aeMbIX MOHATUN

Y TIPUMEHSTD 3TU
MOHATHUSA MPU ONMCAHUHT
CBOKCTB BEILIECTB U UX
MPEBPAILICHUH.
Knaccugunuposatsb
XUMHUYECKHE

pEeaKIu MO Pa3InYHbIM
MIPU3HAKAM.
YcranaBnuBaTh
3aBUCUMOCTbh CKOPOCTH
XUMUYECKON PEAKLUU OT
pa3IMYHBIX

(hakTopoB.

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636




[Iporno3upoBars
BO3MOKHOCTHU
MPOTEKAHUS
XUMHYECKHX
MpEBpAILICHU I

B Pa3JIMYHBIX YCIIOBHUSX.
OnpenensiTb OKUCIUTEND
"

BoccTaHoBuTENL B OBP.
CocraBnsTh
AJICKTPOHHBIN OanaHC
peaKkiuu.
[IponsBoauThH
BBIYHCIICHHS

0 XUMUYECKIM
YpaBHEHUSM.
VYyacTBOBaTh B
COBMECTHOH paboTe

B 1ape WM TpyIIe.
BeicTpauBarts
pa3BEPHYTHIE
MUCbMEHHBIE

U YCTHBIE OTBETHI C
OIopoi

Ha nH(popMmaIuio u3
y4eOHUKa U
CIPaBOYHBIX
MarepuaioB, FPaMOTHO
UCIIOJIb30BATh
M3y4YEHHBIN
MOHSTUHHBIN

anmnapar Kypca XuMuu




1.3

DNEeKTpOIUTHYECKAS
JUCCOLUALU.
XuMu4eckue
peaKkuuy B
pacTBopax

PackpeiBats cMbICH
M3y4aeMbIX MMOHSITHUH,
a TaK»Ke CMBICII TEOPUH
AJIEKTPOTUTUUECKON
JIACCOIIHAINH.
OOBACHATH TPUIHHBI
3IEKTPONPOBOJHOCTH
BOJIHBIX PaCTBOPOB
BEILIECTB, pa3InyaTh
cja0ble U CUIILHBIE
AIEKTPOJIUTHI.
CocrtaBisiTh ypaBHEHUS
JIACCOIAAIIN

KHCJIOT, IIeIodei u
COJIeH, TTOJIHBIE U
COKpAaIIEHHbIE HOHHBIE
ypaBHEHUS
XUMHYECKUX PEaKIui
HOHHOI'0 OOMeHa,
KpaTKHe UOHHBIE
YpaBHEHUS MPOCTHIX
peaKkuuii TuIpoIn3a
CoJIei.
XapakTepu3oBaTh
00II1Ie XUMUUECKHE
CBOICTBA BEIICCTB
pa3IMYHBIX KJIACCOB
Ha OCHOBE TEOPHUU
JIEKTPOJIUTUYECKON
JIFCCOIHAITNM;
MOATBEPKIaTh CBOMCTBA
pUMepamMu
MOJIEKYJIIPHBIX U

Bbu6mmoreka [IOK
https://m.edsoo.ru/7f41a636




MOHHBIX
YPAaBHEHUN XUMUYECKUX
peaKkuuid.

Pemars
SKCIIEPUMEHTAIIbHBIE
3a/1auun

0 TeMeE.

IInanupoBars u
OCYILIECTBIISTh

Ha MpaKTUKe
XUMHYECKHE
AKCHEPUMEHTBHI,
MIPOBOJIUTH HAOIIOICHUS,
JIeJaTh BBIBOJIBI 11O
pe3yibTaTam
AKCHIEpUMEHTa MpU
MIPOBEICHUU
71a00paTOPHBIX OIBITOB
Y IPAKTHYECKUX

pabor.

CrnenoBath paBHIIaMm
Oe3omacHo

paboThl B 1abopatopuu
npu

UCIOJIb30BaHUU
XMMHYECKOH MOCYAbI U
000opyI0BaHUA.
[IpoBoAUTH BRIUUCIEHUS
0 XUMUYECKUM
YpaBHEHUSM.
VYyacTBOBaTh B
COBMECTHOH paboTte

B I1ape WJIH TpyIIIe.
BeicTpauBarts




pa3BEPHYTHIE
MUCbMEHHBIE

U YCTHBIE OTBETHI C
OnoOpoOu

Ha uH(popMmaIuio u3
yueOHHKA U IPYTUX
HUCTOYHUKOB
uHpOpMalnH, B TOM
quclie

HNurepnera

Hroro no pazgeny 17
Pa3pen 2. HemeTa/uIbI M HX COeTUHEHU S
OOBSICHATH 001IHIE
3aKOHOMEPHOCTHU
B U3MEHEHHUH CBOICTB
HEMETAJJIOB U UX
COCMHEHMH B IIpeaeax
MaJIBIX
OO6mas MIEPUOJIOB U TJIABHBIX
XapaKTEPUCTUKA HOATPYIIII 5
IMeproanyeckoii Bbu6muoreka [IOK
2.1 XUMHYIECKHUX 4

snemeHToB VIIA-
rpynmnsl. ['anorenst

CUCTEMBI XUMHUYECKHUX
3JIEMEHTOB C YYETOM
CTPOEHHUS UX

aTOMOB.
XapakTepu3oBaTh
(buzmveckue u
XMMHYECKHE CBOMCTBA
MPOCTHIX BEIIECTB
raJIoreHoB (Ha MpuMepe

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




XJI0pa) u

CIIOKHBIX BEIIECTB
(x;mopoBogopoa,
XJIOpU/1a HATPHSL),
CHOCOOBI X
MOJTy4eHUsI, IPUMEHEHUE
Y 3Ha4YCHHE

B IIPUPOJIC U )KU3HU
YeloBeKa.

Ornpenenars XJI0pua-
MOHBI B PaCTBODE.
[InanupoBars u
OCYILIECTBIISTh

Ha TPAaKTHKE
XUMHYECKHE
IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIIOICHUS,
JIeNaTh BBIBOJIBI 1O
pe3ynbraTam
IKCIIEPUMEHTA MTPU
MIPOBEICHUU
71a00paTOPHBIX OIBITOB
Y IPAKTHYECKUX
pabor.

CrnenoBath paBHIIaM
Oe3omacHo

paboThI B 1abopatopuu
MIPY UCTIOJIb30BAHUH
XUMHUYECKON

MOCYABI U
00opyIOBaHUA.
BeicTpauBarts
pa3BEPHYTHIE
MMUCbMEHHBIC




U YCTHBIE OTBETHI C
OIopoi

Ha nH(popMmaIuio u3
y4eOHUKa U
CIPaBOYHBIX
MarepuaioB, FPaMOTHO
UCIIOJIb30BATh
M3y4YEHHBIN
MTOHATUHHBIN

anmnapar Kypca XuMuu

2.2

Oo6mas
XapaKTEePUCTHKA
XUMHUYCCKUX
anemeHToB VIA-
rpynmnsl. Cepa u eé
COETUHEHUS

OOBsICHATEL 001IHE
3aKOHOMEPHOCTH

B U3MEHECHHH CBOMCTB
2JIEMEHTOB
VIA-rpynmsl u ux
COEAMHEHHI C y4ETOM
CTPOEHHUSI KX aTOMOB.
XapakTepu3oBaTh
¢busnyeckue u
XHMHYECKHE CBOMCTBA
MPOCTOrO

BENIECTBA CEPHI U €€
COCIMHEHUN
(cepoBoaOpO/Ia, OKCHUIIOB
Cepbl, CEPHOU
KHCJIOTHI, CYJIb(aTOB),
CII0COOBI UX
MOJTyYEHUSI, TPUMEHEHNE
W 3HAUYCHUE

B MIPUPO/JIC U KU3HU
YyeJIoBeKa.

Bbu6mmoreka [IOK
https://m.edsoo.ru/7f41a636




Onpenenars HaTU4IUE
Cynb(aT-uoHOB

B pacTBOpE.
OOBACHATH CYITHOCTD
HKOJIOTHYECKUX
mpoOJieM, CBS3aHHBIX C
nepepadoTKOH
COCIMHEHUH CEPBI.
[ImanupoBats 1
OCYIIECTBIATh

Ha TPaKTHKE
XUMHUYECKHE
SKCIIEPUMEHTHI,
MIPOBOANTH HAOIOICHUS,
JIeNIaTh BBIBOJBI 1O
pe3yabTatamMm
HKCIIEPUMEHTA.
CnenoBath npaBuiIaM
6e3omacHoit

paboThI B 1abopaTopuu
MIPU UCTIOJIb30BAHUU
XUMHYECKON

MOCYABI 1
00opyIOBaHUSI.
[IponsBoauThH
BBIYHCIICHHS

0 XUMUYECKUM
YpaBHEHHUSIM.
Hcnonb3oBars nmpu
BBITIOJTHEHHUH
y4eOHBIX 3aJaHuI
TEKCTHl y4eOHHKa,
CIPaBOYHbIE MaTEpPUAIIbI
(ITepuoauyeckytro




CUCTEMY XUMHYECKHUX
anemeHToB /I. .
MenneneeBa, TabauIry
PacTBOPUMOCTH KHUCIOT,
OCHOBaHUM U

coJiei B BoJIC,
BIIEKTPOXUMHUYECKUM szt
HaIpsDKEHUH METAIIJIOB).
Hcnonb3oBars npu
BBIIIOJTHEHHH

y4eOHBIX 3aJJaHUH U B
npoiiecce
HUCCIIEI0BATEILCKON
JIeSITEIbHOCTHU
Hay4IHO-TIOMYJIIPHYIO
TuTEpaTypy
XAMUYECKOr0
coJiepKaHusl,
CIIPaBOYHBIC
Marepuabl, PeCypChl
HNutepnera

23

Oo6mas
XapaKTEePUCTUKA
XUMHYECKHX
3J€MEHTOB VA-
rpynmsl. A30T,
dhocdop u ux
COETMHEHUS

OOBSICHATH 001IHIE
3aKOHOMEPHOCTHU

B U3MEHEHUH CBOMCTB
3JIEMEHTOB
VA-rpynnsl u ux
COCIMHEHU C Y4ETOM
CTPOEHHS X aTOMOB.
XapakTepu3oBaTh
buznveckue u
XUMHUYECKHUE CBOMCTBA

Bbu6muoreka [IOK
https://m.edsoo.ru/7f41a636




MPOCTHIX BEIIECTB
azorta 1 pocdopa u ux
COETUHEHUN

(amMuaxa, comnei
aMMOHMUSI, a30THOM
KHCIIOTHI, HUTPATOB,
okcupa docdopa (V)

1 GochopHON KUCITIOTHI,
dbocdaros),

CTIOCOOBI UX MOTYYCHHUS,
MpUMEHEHUE U
3HAYEHHUE B MPUPOJIE U
KU3HU YeJIOBeKa.
OrnpenenatTb HOHbI
amMmMoHus U docdar
HOHBI B PacTBODE.
OOBACHATH CYIIHOCTH
IKOJIOTHYECKUX
po0JieM, CBA3aHHBIX C
HaXOXKICHUEM
COETMHEHUHN a30Ta U
docdopa

B OKpY’KarolIen cpene.
[InanupoBars u
OCYILIECTBIISTh

Ha TPaKTHKE
XUMHYECKHE
IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOIIOICHUS,
JIeNaTh BBIBOJIBI 1O
pe3yibTaTam
IKCIIEPUMEHTA MIPU
MIPOBEICHUH
71a00paTOPHBIX OIBITOB




Y MPAKTUYECKOU
paboThL.

CnenoBath ipaBHIIaMm
6e30macHOi

paboThl B 1abopatopuu
MIPY UCTIOJIb30BAHUH
XUMHUYECKON

MOCYABI U
000opyIOBaHUA.
IIpousBoauts
BBIUYHCIICHUS

0 XUMUYECKIM
YpaBHEHHUSIM.
Hcnons3oBarts npu
BBITIOJTHEHUH

y4eOHBIX 3aJaHUI
TEKCThI Y4eOHHKA,
CIPaBOYHBIE MATEPUAITBI
(mepuoIuYecKyIo
CUCTEMY XUMHYECKUX
anemenToB /l. .
MeneneeBa, TabIUILy
PacTBOPUMOCTH KHUCIIOT,
OCHOBaHHU U

COJIeH B BOJIE,
JIEKTPOXUMHUUYECKUH Pl
HaIpsDKEHUHA METaJIIOB)

2.4

O6mmas
XapaKTePUCTHKA
XUMHNYCCKUX

OOBSICHATH 001IHIE
3aKOHOMEPHOCTHU

B U3MEHEHHUM CBOMCTB
9JIEMEHTOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636




anemeHToB [VA-
rpymnnsl. YTaepoa u
KpPEMHUM U UX
COETUHEHUS

IVA-rpynnel u ux
COCIMHEHUI C Y4ETOM
CTPOCHHS X aTOMOB.
Xapakrepu3oBaTh
(buzmveckue u
XMMHYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB
yriaepoja u KpeMHHUsS U
UX COEIUHEHNN
(oxcu0B yriepoja,
YTOJIbHOW KUCJIOTHI,
KapOOHATOB, OKCHA
KpeMHUS,

KPEMHHUEBOMN KHUCIIOTBHI,
CUJIKATOB),

CTIOCOOBI UX MOTYYCHHUS,
MpUMEHEHUE U
3Ha4YeHHUe B MPUPOJIE U
KU3HU YeJIOBeKa.
OOBACHATH MPUYUHHO-
CIIEICTBEHHYIO

CBSI3b: CTPOEHUE
BEIIECTBAa — CBOICTBA
— MPUMEHEHHUE — Ha
npuMepax
COCIMHEHUH yIiiepoaa u
KpEMHHUSL.

Onpenenste kapOooHAT-
Y CHJIMKAT-UOHBI

B pacTBOpE.
OOBACHATH CYIIHOCTH
HKOJIOTUYECKUX
po0JieM, CBA3aHHBIX C
HaXO0XXJICHUEM




YTJIEKUCIIOTO ra3a B
OKpY>Karollen cpenie.
[TonTBepxnath
0COOCHHOCTH COCTaBa
OpPraHUYECKUX BEIIECTB
npuMepaMu

MPOCTHIX COCTMHEHUI
(MeTaH, 9TaH,

STHJIEH, alleTUJIEH,
ATaHOJ, TJIUIIEPHH,
YKCYCHasl KHCJIOTa),
B3aUMOCBS3b
HEOPraHUYECKUX
COCIMHEHUH yIiiepoaa u
OpPraHUYECKUX BEILECTB.
OnuceiBath poib
OEJIKOB, JKUPOB U
YIJIEBOJIOB B

(G YHKIIMOHUPOBAHUU
JKUBBIX

OpPraHHU3MOB, COCTaB
MIPUPOTHBIX
HMCTOYHUKOB
YTJIEBOJOPOAOB, UX POJIb
B OBITY U
MPOMBIIIIJICHHOCTH.
[IpoBOANTH BHIYUCIIEHUS
0 YPaBHEHUSIM
XUMHYECKUX PEaAKIUM.
[InanupoBars u
OCYILIECTBIISTh

Ha TPAaKTHKE
XUMHYECKHE
IKCIIEPUMEHTHI,




MIPOBOJIUTH HAOIIOICHUS,
JIeNaTh BHIBOJIBI 11O
pe3yibTaTam
IKCIIEPUMEHTA MIPU
MIPOBEICHUU
71a00paTOPHBIX OIBITOB
U TIPAKTHYECKUX

pabor.

CrnenoBath paBHIIaMm
Oe3omacHo

paboThl B 1abopatopuu
MIPY UCTIOJIb30BAHUH
XUMHUYECKON

MOCYABI U
000opyI0BaHUS.
Hcnons3oBarts npu
BBITIOJTHEHUH

y4eOHBIX 3aJaHUI
TEKCThI YIeOHHKA,
CIPAaBOYHBIE MATEPUAITBI
(ITeproauyeckyro
CUCTEMY XUMHYECKUX
anemenToB /l. .
MeneneeBa, TabIUILy
PacTBOPUMOCTHU KHUCIIOT,
OCHOBaHHU U

COJIeH B BOJIE,
JIEKTPOXUMHUUYECKUH Pl
HaIpsDKEHUH METaJIIOB)

Hroro no pazneny

25




Pa3gen 3. MeTaiibl M UX COeAMHEHUA

3.1

OO6mue cBoiicTBa
MCTaAJ1JIOB

PackpeiBats cMbICH
M3y4aeMbIX MOHSATUN
Y TIPUMEHSTD 3TU
TIOHSTHUS MPU OTIMCAHUHT
CBOMCTB BEIIECTB U UX
MPEBPAILICHUH.
OOBsICHATEL 001IHE
3aKOHOMEPHOCTH

B U3MEHEHHUM CBOMCTB
3JICMCHTOB

METAJIJIOB B UX
COCIMHEHU C Y4ETOM
CTPOCHHUSI KX aTOMOB.
XapakTepu3oBaTh
CTPOEHHE METaJIOB,
obmrue pusndeckue u
XAMUYECKHE

CBOMCTBa METAJIJIOB.
XapakTepu3oBaTh
0011IHe CrIOCOObI
MOJTyYEHUST METaJLIOB.
OnuceIBaTh CIIOCOOBI
3aIATH] METAJIJIOB

OT KOPPO3UHU.
CnenoBath paBHIIaMm
Oe30ImacHoi

paboThl B Tabopatopuu
npu

HCIIOIL30BaHUU
XUMHYECKOH MOCYAbI U
00opyIOBaHUA.
[IpousBoauTh
BBIYMCIICHHS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636




10 YPaBHEHUSM
XMMHYECKUX PEAKIIUH,
€CJIM OJIUH U3 PeareHTOB
COJIEPKUT

MIPUMECH.

YuacTBOBaTh B
COBMECTHO paboTe

B [1ape WM TPYIIIE.
Hcnonb3oBars npu
BBITIOJTHEHHUH

y4eOHBIX 3aJaHu
TEKCTHl y4eOHHKa,
CIPaBOYHbIE MaTEpPUAIIbI
(ITepuoauyeckyro
CUCTEMY XUMHYECKUX
anemeHToB /I. 1.
MenneneeBa, TabauIly
PacTBOPUMOCTH KHUCIHOT,
OCHOBaHHH U

coJiei B BoJIC,
BIIEKTPOXUMHUYECKUM szt
HaIpsHKEHUN METAIIOB)

3.2

Baxxueiinne
METaJUIBI U UX
COETUHEHUS

16

OOBACHATH 00IIHe
3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB
3JIEMEHTOB

METaJUIOB U UX
COEAMHEHMH B rpynmnax
C YY4ETOM CTPOEHUS UX
aTOMOB.
XapakTepu3oBaTh

Bbu6mmoreka [IOK
https://m.edsoo.ru/7f41a636




(buzmveckue u
XUMHUYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB
METAJIJIOB U MX
COCTMHEHMH (OKCHJIOB,
TUAPOKCHUJIOB, COJIEH),
CIIOCOOBI BX
MOJTy4eHUsI, IPUMEHEHNE
M 3HAYEHUE

B IIPUPOJIC U )KU3HU
yeJIoBeKa.
YcraHaBauBaTh
MIPUIUHHO
CIIEJICTBEHHYIO CBSI3b:
CTpPOCHUE

BEIlIECTBa — CBOMCTBA
— TIpUMEHEHUE —

Ha TIpUMepax
M3y4aeMbIX BEIIECTB.
Pacno3naBats ¢
ITOMOIIILIO
Ka4eCTBEHHBIX
peaKuuii HOHBI
METAJIJIOB: MarHus,
KaJbLs, aJIFOMUHHS,
LMHKa, xene3a (II)

u xenesa (I1I), menu (I1).
JlokasnIBaTh
aM(pOTEpHBIA XapakTep
OKCHJIOB U THJIPOKCH]IOB
AJTIOMHHUS U

LIMHKA.

[ImanupoBath 1
OCYIIIECTBIISITh




Ha TPaKTHKE
XUMHUYECKHE
SKCIIEPUMEHTHI,
MIPOBOANTH HAOIOICHUS,
JIeNIaTh BBIBOJBI 1O
pe3yabTatam
SKCIIEPUMEHTA MIPHU
MIPOBEICHUH
71a00paTOPHBIX OIBITOB
Y TIPAKTHYECKUX
pabor.

CrnenoBath npaBuiIaM
6e3omacHoi

paboThI B 1abopaTopuu
MIPU UCTIOJI30BAHUU
XUMHYECKON

MOCYABI 1
00opyIOBaHUSI.
[IponsBoauThH
BBIYHCIICHHS

M0 XUMUYECKUM
YpaBHEHHUSIM.
VYyacTBOBaTh B
COBMECTHOH paboTe

B I1ape WJIH TpyIIIe.
BeicTpauBarts
pa3BEPHYTHIE
MUCbMEHHBIC

U YCTHBIE OTBETHI C
OnoOpoOu

Ha nH(popMmaIuio u3
y4eOHUKa U
CIPaBOYHBIX
MaTepHajoB, IPaMOTHO




HCITOJI30BaTh
M3y4YEHHBIN
MMOHATUHHBINA

anmnapar Kypca XuMuu

Hroro no pazgeny
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Paznen 4. Xumus 1 oKpy:Kamomas cpeaa

BemecTBa u
4.1 MaTepHuabl B )KU3HU
4esloBeKa

XapakTepu3oBaTh POJib
XUMHH

B pa3IMYHBIX chepax
JIESITEIIbHOCTH

JIFOJIeH, OCHOBHEIC
BEIIIECTBA U
MaTepUabl,
MIPUMEHSIEMbIE B )KHU3HU
COBPEMEHHOTO
YeloBeKa.

OOBSCHATD YCIIOBHS
0e30MmacHOTO
MCIIOJIb30BaHHUS BELIECTB
U XUMHYECKUX
peakiuii B OBITY.
AHanu3upoBarh u
KPUTHYECKH
OILICHUBATH
nH(pOpMAaIHIO O
BIUSTHUU
MIPOMBIIIJIEHHOCTH,
CEIIbCKOI'0 XO035MCTBA,
TpaHCHoOpTa U Ap. Ha
COCTOSTHUE

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636




OKpY>KaloIleu cpebl.
YMeTh OKa3bIBaTh
MEPBYIO MOMOIIb

MIPU XUMUYECKHIX
0’KOrax M OTpaBJICHUSX.
IIpuHuMars ygactue B
00CYyXICHIHT

mpo0JIeM XUMHYECKON 1
9KOJIOTUYECKOH
HAIPaBJICHHOCTH,
BBICKA3bIBaTh
COOCTBEHHYIO MMO3UIIUIO
o podieme u
MpeJiaraTb BO3MOKHBIE
IMyTH €€

perieHus

Hroro no pazgeny 3

O060061EHNE U 3

CUCTeEMaTHU3alus 3HaAaHUU

OBIIEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

» Xumus, 8 knacc/ 'abpuensua O.C., Octpoymos WN.I'., Cnagkor C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumust, 9 kiace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Xumus. Ypoku xuMud B 8 kinacce. Meroaudeckoe rnocooue. ®I'OC/
["a6puensn O.C., Octpoymos W.I'., Cnaakos C.A., AKuroHEpHOE 00IIECTBO
"U3natensctBO "[IpocBemienne"

[Tpoceemenne/ Xumus. ['abpuensn O.C.

Xumus. Ypoku xumuu B 9 knacce. Meroauueckoe mocooue. ®I'OC/
IMa6puensa O.C., OctpoymoB N.I'., Cnaakos C.A., AKIInoHEpHOE OOIIECTBO
"UznarensctBo "[IpocBenienne”

[Ipoceemenne/ Xumus. ['abpuensu O.C.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

bu6anoreka [JOK

https://m.edso.ru/7f41837¢

https://m.edso.ru/7f41ab36






