MHUHHUCTEPCTBO ITPOCBEIIEHUS POCCUMCKOM ®EJNEPAIIUNA
MunucrepcrBo odpasoBanus TBepckoii 00/1acTi
MecTHasi peIMTHO3HAsA OPraHU3ALMA NIPABOCIABHbBIN NPHUXO0/
BorosiBnenckoro co6opa r. Beimnero BoJsiouka
HOY "IIPABOCJIABHASA CPEIHSASA OBIIEOBPA3ZOBATEJIbBHAS HIKOJIA
IMPEINOAOBHOI'O CEPTUSA PAAOHEKCKOI'O"

YTBEPXIEHO
Lincbposas Mopgnucb:HOY "MCOLL"
DN:SN=KMPVUYK, G=MAPVIHA Hupexrop YOV «ICOILL»
CEPFEEBHA, T=AV/PEKTOP, CN="4OY
"MCOL"™, O="4OY "MCOL"", K MC
STREET="KOMMYHAPOB,1/2,-", HPUIyK MVL.L.
L=BbILIHWM BOMOYEK, S=69 Teepckas Ipuxka3 Ne 132-0-1

o6nacte, C=RU, NHH=502010315085,
" " OrPH=1026901606390, oT «27» aBrycta 2026 .

CHWMNC=15596698740, NHH

ION1=6908004762

HaTta:17.09.2026 14:03:03 +03:00

PABOYAS [IPOTPAMMA
(ID 10043625)

yueOHoro npeamera «Xumus. bazoBblii ypoBeHb»

JUIs1 oOyuaromuxcs 8 — 9 kjmaccoB



MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeILHOM MPOrPaMMBbl OCHOBHOTO 00IIEro 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOl paboyeil mporpamMmbl
BOCIIMTAHUS U C YYETOM KOHIICTIIIUY MPEIOoJaBaHusl yYeOHOTo IpeaMeTa « XUMUsD)
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo XuMHuHU JaéT TPEACTaBICHHE O IMENAX, OOIIeH CTpaTeruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeIbHOE MpeaMETHOE coJiepKaHue,
MpelyCMaTpUBAECT pacHpeeiCHUe €ro Mo KiaccaM U CTPYKTYpUPOBAHUE IO
pazzenaM M TeMaM IMporpaMMbl MO XHWMHHU, ONPEACISACT KOJIMYECTBEHHBIC U
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXcCs, ONpeaAesiieT BO3MOXKHOCTH TMpeaMeTa s
peanuzaiuy TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTElIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs NPEAMETAa U OCHOBHBIX
BHUJIOB Y4eOHO-ITIO3HABATEIIBHOM JEATECIBHOCTH OOYYaloIerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XHUMHH CIY>XKHT OCHOBOW Il (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJIb UTPAOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
DHEPIUU M 00 DBOJIIOIIMU BEIISCTB B IPHUPOJE, O IMYTAX PEIICHUS TI00aIBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXXHOCTEH  JJII  CaMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
OKCTIIEPUMEHTAIBHBIX M HCCJIEIOBATEIbCKUX YMEHHM, HEOOXOJMMBIX KaK B
MTOBCEIHEBHOM KU3HHM, TaK U B MPO(ECCUOHAIBHOM eI TCIHHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia HA €IMHCTBO MPUPOILI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YUarOIINXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepkaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSITUNW XUMHHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYEHHSI KAaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XMMUU;

— YYE€HHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HAa OCHOBE JMIIUPUYECKU
MOJIYYCHHBIX U OCMBICJICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJIHOTO
YPOBHSI K JPYroMy, BBITIOJHSAA (PYHKIUM OOBSCHEHUS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (pOPMHUPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHMWS B Hayke. M3yueHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHWM W3 paHee W3YUYEHHBIX YUYeOHBIX mpeaMeToB: «OKpYyKaOMMA MUpP»,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpMHpOBaHME 3HAHWM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHH MHMPOBO33PEHUYECKOIO0 XapaKTepa, s3blKa HayKd, B



OpuOOIIEHNHM K HAy4YHbIM METOJaM IIO3HAHUS MpPH HM3YYEHUU BEIIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HU.

[Tpu u3yueHun XMMHUHU Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaAKUE 1IETH, KaK:

— (GOpMHUPOBAHHUE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITENIBHOMY MPHUHSITHIO PEIICHUH,
CHIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUAM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIeHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JEATEIbHOCTH, HAyYHBIM
MeToJaM NO3HaHMsI, (HOPMHUPYIOIMIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHue yCiaoBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOIIUMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCaIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATh U OLEHUBATH SIBICHUSA
OKpY>KaroIlIero MHUpa, WCIOJb3ysl 3HAHUS U OIBIT, MOJyYEeHHBIC MPH H3YYCHUH
XMMHH, TPUMEHATh MX MpPHU PEIIEHUH NpoOJeM B TMOBCETHEBHOW KHU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
MOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM NEATEIbHOCTH B LEIAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKArOIIEeH MPUPOIHOIN Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHHIO HAa OCHOBE YCBOCHHS OOINEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWMISI U HAMPABICHHOCTH JATBHEUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX IS HM3yYEHUS XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctapiseT 136 gacoB: B 8 kiacce — 68 yacos (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COJAEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tena wm BemectBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE 3JIE€MEHThl. CHUMBOJIBI XHMHYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JIIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BewmecTB. (OTHOCHUTENbHAas aToOMHas Macca.
OTtHOcHTENBHAs MOJEKYJISIpHAs Macca. MaccoBast JoJII XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COCUHEHUH.

@u3NYeCKUe U XUMHUUYECKUE SBJICHUS. XMMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus ¢ JIabopaTopHbBIM O00OpPYAOBaHUEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3aumo/ieiicTBre xee3a ¢ pactBopoM cos meau (1),
U3y4YEeHHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MpoBEACHNUE OYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsi MacChl, CO3JaHUE MOJENeH MOJIEKYII
(IIapoCTEepPKHEBBIX ).

BaxxHeliue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — 3jeMeHT u mpocroe
BelecTBo. Haxoknenue kucimopoaa B mOpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunabl. I[lpumenenue xkuciopona. CrocoOsbl



MOJIyYeHHUST KUCTopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIIMBO: yrojb W METaH. 3arps3HEHue
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — anemMeHT u mpocrtoe BemectBO. Haxoxaenue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

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

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pacTBOPE. XMUMHUYECKUE CBOMCTBA BOJbI. OCHOBaHUS.
Ponp pacTBOpOB B IpUpOJZI€ U B KU3HU 4eloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyroniue (OCHOBHBIE, KHUCIOTHBIE, aMQpOTepHbIE) U
HecosneoOpazyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanusi. Kimaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuM. [loryueHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyudenue cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE ONPEIECIICHUE CONECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJI0ICHUE
B3aUMOJICHCTBUSA BEIIECTB C KUCIOPOJOM U YCJIOBUS BO3HUKHOBEHHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3auMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUANIOB), HAOIIOJIEHUE 0Opa3lloB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEIOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAIIAMHU
(HaTpueM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAJIOB),



UCCIIEIOBAaHNE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOII0/IeHNEe U3MEHEHHSI OKPACKH MHAMKATOPOB B PACTBOpAX KHUCIOT U IIENIOUEH,
uzyuyeHue B3aumopeictBua okcupga menu (1) ¢ pactBopoM cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a7ad 1o Teme «BaxHeimmue Kiaacchl HEOPraHUYECKHX
COECTMHEHUI.

IMepuonuueckui 3axkoH u Ilepuognueckasi cucreMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3iemMeHToB. IloHsiTHe o
IpYIIax CXOJHBIX 3JEMEHTOB (IIEJOYHbIE M IIEJIOYHO3EMEIbHBIE METAJLIbI,
rajlore€Hbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yoT aM(OTEPHbIE OKCUIbI
Y TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[lepnognueckon cucrembl Xumudyeckux 3neMeHToB 1. M. MenneneeBa. 1lepuonst
u rpynnsl. OHU3NYECKUH CMBICI IOPSAKOBOIO HOMEpPA, HOMEPOB IIEpUONA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aroMOB NepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. M. MenneneeBa. XapakTepuCTUKAa XUMHUYECKOIO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paauyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAUNIMYECKUX CBOMCTB IO TPYyMNIaM U MEepruoaaMm.

3nauenue [leprnoanueckoro 3akona u [leppoanveckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuueckas cBsi3b. KoBalieHTHas (TMoJisipHass M HEMOJSIpHas) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. lOHHAs CBA3b.

Crenenb  okucieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE  PEAKIUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICWCTBHE
THMAPOKCHJA IMHKA C pPacTBOpaMU KHCIOT M IIEJIOYel, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmoie ceazu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B § Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIONb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. Ilepuoanueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHCHUM B COOTBETCTBUU C TIOJOXEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiuysa XuMU4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
M COCTaBy YYacTBYIOUIMX B pPEaKIMM BEIIECTB, MO TEIJIOBOMY 3(ddeKkTy, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
y4acCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckOopocTH XUMHUYECKOW peakinuu. [loHsATHE 00 00paTUMBIX W
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHssTHE 0 XUMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OajaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEILHOM peaKIuu. CocraBiieHue ypaBHEHUI



OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKUU C  HCHOJIb30BAHHEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpAllléHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBoiiCTBa KHUCIOT,
OCHOBAaHMM U coJell B CBeTe TMPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHSATHE O TMAPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — META/VIOB M HEMETauloB (rpadurTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHCIOT, IIEJIOYEe U COJIer
(BO3BMOKHO  HCIOJIb30BAHME  BHUJEO MATEPUANIOB), MPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  OoOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOLINX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COCIMHEHMS ), paclO3HABaHUE HEOPTaHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OOmast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue u (PU3MYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaMy, HEMeTaUlaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NMpuMeHeHue. JlelicTBue
XJIOpa ¥ XJOPOBOJOPOAA HA OPraHW3M YeEJOBEKa. BaxkHeWlme XJIOopuabl U UX
HaXOXJICHUE B IPUPOJIE.

O6mas xapaktepuctuka 31neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOITHbIE MOAU(PUKAIINN KUCIOPOIa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUYECKUE cBoOMCTBA. OKCHUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHUCIOT U crnenududeckue). XHUMHUYECKHUE PEaKINH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CMOC00a TMOJyYeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIUs Ha



cynabdar-uoH. HaxoxneHue cepbl U €€ COCOUHEHHMH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COCIMHEHHMSIMH cepbl (KHCIOTHBIE JOK[IH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmast xapakrepucTuka 371eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiicTea. KpyroBopot a3ora B mpupone. AMMHUaK, ero
dusznyecKkue u XMMHUECKUE CBOMCTBA, MoyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHCJIOTa, €€ MoJiydeHue, GU3NUecKue U XUMHUYECKHe
cBOlicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenuduyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMHUYEeCKOe 3arpsi3HEHUE OKPY KaIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MNO4YBbl U BonoémoB). docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3NIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(UKalMK, PACIpPOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoricTBa. Ancopouus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOMCTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBS3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
nojydyeHue W mnpuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHMSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TAHOJI, TJIMLEPUH, YKCYCHAsl KHCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOJAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: KMpax, OejKax, yriieBojax — U ux
poJiM B JKH3HM 4YEJOBEKa. MarepuallbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue W XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHus 00
okcusie kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxkHeillne cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUE 00pa3I0B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KUCIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTpaKawImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajJjoreHOB M HUX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJIOPUAOB (TajJOr€HUJI0B), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHON KUCIOTHI, MPOBEAECHNE KAaUECTBEHHOW peaKIuu Ha cyJibdat-
WOH W HAOJIOJeHWE TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX ya0OpEHUH, MOITyUYEHUE,
coOupaHue, pacrno3HaBaHME W M3YYEHUE CBOMCTB aMMMaka, MPOBEJACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICMCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YECHUE Mozenein
KPUCTAUIMYECKUX PpEIIETOK anmMasza, rpadura, ¢QyuiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJydeHue, coOupaHue, pacro3HaBaHUE M U3yuUCHUE
CBOMCTB YTJICKMCJIOTO Tra3a, MPOBEICHUE KaueCTBEHHBIX pPEakKinii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 o teMe «BakHelnme HeMeTauIbl U UX COEIUHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TmnonoxeHus B llepmoamdeckor cucrteMe xumudeckux daeMmeHTtoB . N.
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE MeETaUIOB. MeTtayudeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpsHKeHUH MeTauoB. OU3nyeckue U XMMUYECKHE CBOMCTBa MeTayioB. Oomue
CIOCOOBI TIONTydeHUs MeTaioB. [loHATHE O KOPPO3WUM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YYTYH, AIOPATIOMHHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenounsie MeTampl: nonoxeHue B [lepuoanyeckon cUCTEME XMMHYECKUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B IMPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbl MarHuid MW KalbLMH: IIOJIOXKEHHE B
[Tepuomnueckon cucreMe xumudeckux sneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJltoMUHUN: TIoJ1I0’)keHue B [leproanueckoi cuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxacHue B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguuecko cucremMme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U con xkemesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTaTOB KOPPO3WHU  METAIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJL30BaHUE BHJICOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HaOMFOIEHUE W OMKCAHUE MPOIIECCOB OKPAIIMBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BakHenime
METAaJlJIbl U UX COCIMHCHUS.

XHMUA ¥ OKpPY:KaUas cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObiTy. IlepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroUeh cpeanl (MpeaenbHasl 1O0IMyCThMast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Pons xumMuu B penieHun SK0JIOrM4eCKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnuwie céasu



Peanuzamnus MexXnpeaMeTHBIX CBS3€H MpH W3yYeHMH XMMHHM B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTecTBEHHO-HAYUYHbIE MOHATUS: HAY4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccupuKalusi, MepUOAUYHOCTh, HAOIIOACHHE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®dusuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbI, PaAUOAaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsi, MPOBOJHUKH,
NOJIyIPOBOJHUKH, JTUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMYECKast
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJTHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yA00peHus, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
N0JIE3HbIE UCKOIIaeMbI€, TOINIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHNUS] O COLUMAIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABJISIOLIME
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[I03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJIyYEHHE HOBBIX 3HAHHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOU



JUTEPATypOi, MOCTYNHBIMU TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBIEHHOCTH U YPOBHS OOyuyeHUs B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HaHHWE IIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJIsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYIOBOU NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHON npoeCcCUOHATIBHON IEATEIbHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHUMH,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIeCO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOYHUKY
YKU3HM Ha 3emJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAHUE LIEHHOCTH 310POBOTrO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTUYECKUX MpOoOJeM M MyTed HUX pelIeHUsi MOCPEACTBOM METOJ0B XHWMHH,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
dbopMUpOBaHHS MHPOBO33PEHHUs OOIIEHAYyYHbIEe TMOHSTHS (3aKOH, Teopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAy4YHOW KapTHUHE MHUPA, M YHUBEPCAIbHbIC YICOHbIC NEUCTBUS (TIO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aeiicTBUA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JIeNaTh BBIBOJIBI M 3aKJIFOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJI D3JIEMEHTAa), XMMHYecKas (opMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBJIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJii (POPMHUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOTUMBIX I BBIIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYypOH aKTUBHOTO MCIOIB30BAHMS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BBIOMpaTh ONTHUMANbHYIO (POpMYy mpeacTaBieHuss HHPOpMAIKA U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENHCKONU JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIIICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie auanora W (Wiu) JHUCKYCCHM) IIO
CyliectBy  oOcyxkmaemMoill  TeMbl, (OPMYJIMPOBATH CBOU  MPEMAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHus, oOMEH MHEHHSIMH, «MO3TOBbI€ IUTYPMbI», KOOPIAWHAIUSA
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YUYETOM
MOJly4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB [0 OCBOEHHUIO 005A3aTE€IHLHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



JNEUCTBUM, BUABl JEITEIBHOCTH IO T[OJY4YEHUIO HOBOTO 3HAHHWS, €ro
WHTEPIPETAUNA, MPEOOPa30BAHUI0 W TMPUMCHEHHIO B Pa3IMYHBIX YYCOHBIX U
HOBBIX CUTYaI[UsIX.

K konIy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUNA 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AIpO aToMa, JJIEKTPOHHBIN CJIOW aToma, aToMHasi OpOuTa b, paauycC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIEeCTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMMOCBSI3b OCHOBHBIX XHMHUYECKHX TIOHATUHA U
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIMOJb30BAaTh XHWMHUYECKYIH) CHUMBOJMKY Ui COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUH TIO0
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOICTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyr ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepmomnueckass cucTteMa XuMHYeckux dnemeHToB J[. .
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy YYAacCTBYIOIIUX B pEaKIUU
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI U3YyYEeHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, €eCTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCINPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeI0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIOM U
7abopaTopHbIM 000pYy/IOBaHHMEM, a TakKXKe TMpaBHIaM OOpalleHus] C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoHIiy 00ydeHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMECHUI:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYECKasi CBSA3b, TEIJIOBOU AP DEeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME W  BOCCTaHOBIICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIAaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMas
xoHuentpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBlieHUS (opMy
BEILIECTB U YPABHEHNUI XUMHUYECKUX PEAKIIHIL;

ONPENIENATh BAJIGHTHOCTD U CTENIEHb OKUCIECHUSI XUMUYECKHUX 2JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpeibl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoil CUCTEMbl XUMHYECKUX 3JIEMEHTOB:
pa3ivyuarh TMOHSTHS «rJaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOEHUS  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeaenax MaJblX NEPUOIOB M TJIaBHBIX MOATPYMHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPTraHUUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME W cCleuuPUUecKue XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OMNUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALLEHHBIE YPABHEHUS PEAKLIMI HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO  MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1o ¢dopMyIie
COCJIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7ab0paTOpHBIM  00OpYJOBaHHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OTBITOB IO TOJYYCHHUIO W COOMpPAHHIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM MMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHU]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3YYEHHUS CBOWCTB BEIICCTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HanmenoBanue KommuaectBo OCHOBHBIE BU/IBI 1€ATEIHLHOCTH
/I pa3zesioB U TEM JacoB Coneprxanne o0ydeHuUs 00yJaroImuxcs

y4e0HOTO MpeaMeTa

CniocoOnI pa3iesiecHus CMECei.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

3HaKOMCTBO C XUMHYECKOU MOCYI0M,
C mpaBWJIaMu pabOTHI B JabopaTopun
U TIpUeMaMH 00paIeHus ¢
71a00paToOpHBIM 000PYAOBAHUEM.
duznyeckne CBOMCTBA 00pa3IoB
HEOPTraHWYECKUX BEIICCTB — METAJIIOB
¥ HEMETAJIJIOB.

Cnoco0nI pa3zeneHus cMece
(¢punpTpOBaHKE, BHIMTAPUBAHUE,
JTUCTUIIIALIMSL, XpoMaTorpadusi).

IlepBoHaYabHbIE XUMHYECKHUE IIOHATHUS

1.1 | Xumus — BakHas 5 IIpenmer xumuu. Posib XuMuu B )KU3HU PackpbIBaTh CMBICII H3y4aeMbIX ITIOHATUH.
00JacTh YeJI0BeKa. XUMUs B CUCTEME HayK. PackpsIBaTh posib XUMHUU B IPUPOJIE
€CTECTBO3HAHUSA Tena u BemecTBa. du3nueckue CBOMCTBA | U KU3HU YEJIOBEKA, €€ CBA3b C APYTUMHU
Y MIPAKTUYECKOU BEIIECTB. ATPEraTHOE COCTOSTHUE HayKaMH.
NEATEIIbHOCTH BemiecTB. [lonsaTre 0 MeToax no3Hanus | Paznuuarh 4nCThIE BEIECTBA U CMECH;
YeJoBeKa B XMMHU. YUHCTHIE BEIIECTBA U CMECH. OJHOPOJHBIE ¥ HEOAHOPOIHBIE CMECH.

Paznnyate pu3nyeckue 1 XUMHUYECKHE
SIBJICHUS.

CrnenoBarh anropuTMam UCTIOIL30BAHMS
AKCIIEPUMEHTAJIbHBIX METOJIOB —
HaOJII0JICHUS U DKCIIEPUMEHTA.
HaOmronaTh ¥ onuchIBaTh OOBEKTHI

MIPU MPOBEICHUU JIEMOHCTpaIUit

1 JJaOOPaTOPHBIX OMBITOB MO U3YUCHUIO
(bU3UYECKUX CBOMCTB BEIIECTB, CIOCOOOB
pa3JIeJICHUS] CMECEH BEIIIECTB.
[IpoBOAUTE XMMUYECKUH SKCIEPUMEHT
NIpU pa3AeieHur cMecel (Ha mpumepe
OYMCTKHU MTOBAPEHHOM COJIM) B XOJIe
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Jlabopamophvie onvimoi:

N3yuenue u onucanue Gu3nuecKux
CBOMCTB 00pa3I[0B HEOPraHUYECKUX
BEIIECTB.

N3yuenue cnocoOoB pasjiesieHus cmecei
(C TOMOIIIBIO MarHUTA).

IIpakmuuecxue pabomol:

Ne 1. IIpaBuna paboTsl B 1abopaTopun
Y IIPUEMBI 00palleHus ¢ J1adopaTOpHbIM
000pYyIOBaHUEM.

Ne 2. Paznenenne cmeceit (Ha mpuMepe
OUYHCTKHU NMOBAPEHHOU COJIN)

IpaKTHUeCKOi padboTsl No 2.

CrnenoBath npaBuUiaM MOJIb30BaHUS
XUMHUYECKOH MOCY10i U 1ab0paTOPHBIM
000py/10BaHUEM, a TAK)KE IPaBUIIaM
oOpallleHusl ¢ XMMUYECKUMH BELIECTBAMU
B COOTBETCTBUU C UHCTPYKLHUEH

IIPY BBIIIOJIHEHUY TPAKTHYECKOU

padotel Ne 1.

BricTpauBath pa3BepHyThIE TUCEMEHHbIE
Y YCTHBIE OTBETHI C ONOPOM

Ha MHPOPMALIMIO U3 yYeOHUKA

U CIPAaBOYHBIX MaTEPUATIOB, PAMOTHO
VCIIOJIb30BaTh N3yYECHHBIM TOHATUWHBIN
anmapar Kypca XuMuu

1.2.

BemtecTBa
U XUMHUUYECKHE
peakiuu

15

ATOMBI U MOJIEKYJIbI. XUMUYECKUE
aneMeHTbl. CUMBOJIBI XUMHAYECKUX
a1eMeHTOB. [IpocThie U ClIOKHbBIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE
YYEHUE.

Xumnueckas hopmyna. BareHTHOCTH
aTOMOB XMMHUYECKHX AJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTAaBa BEILIECTB.
OTHOcUTENbHAS aTOMHAsl Macca.
OTHOcCUTENBHAS MOJIEKYJISIPHAS Macca.
MaccoBas 107151 XMMUYECKOT0 JIEMEHTa
B COCJIMHEHUH.

Ornpenenars Npu3HaAKU XUMUYECKHUX
peaKIuii, yCIOBUS MX TPOTEKAHHUSI.
OOBACHATH CYITHOCTD (PU3UUECKUX

Y XUMHUYECKHX SIBJICHUH C TOUKH 3PECHUS
ATOMHO-MOJICKYJISPHOTO YUEHUS.
KnaccudummpoBats xumMuueckue
peakiuu (10 YUCIIy U COCTaBY
pearupyronmx 1 o0pa3yronmxcs
BEIIECTB).

Cocransatb GOpMyJIIbl OMHAPHBIX
BEIIECTB M0 BAJICHTHOCTHU H OTIPEIETISTh
BaJICHTHOCTH MO (hOpMyJiaM BEIECTB.
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KomnuectBo BemectBa. Mouns. Mossipaas
Macca. BzauMocBsI3b KOJIMUECTBA, MACChI
Y YKClIa CTPYKTYPHBIX €AUHUIL BEILIECTRA.
Pacuetsl 1o hopmysiaMm XUMHUYECKUX
COEIUHCHUM.

duznYecKue U XUMHUYECKUE SBJICHUS.
XUMUYECKasi peakiys U €€ MPU3HaKH.
3aKOH COXpPAHEHHUSI MaCChl BELIECTB.
XUMUYECKUE YPABHEHHUS.
Kinaccudukanus XuMU4eCKUX peakinit
(coenuHeHUs, pa3I0KEHUs, 3aMEIIECHUS,
oOMeHa).

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

dusndeckue CBOMCTBa 00pa3IloB
HEOPTaHUYECKUX BEUIECTB — METAIIJIOB

Y HEMETAJJIOB.

OO6pa3ipl BemecTB KOJTUISCTBOM 1 MOJIb.
duznueckue saBieHus (TJIaBJICHUE BOCKA,
TasiHUE JibJla, PACTUPAHHE caxapa

B CTYIKE, KUTIEHHUE U KOHACHCAIIHSI
BOJIbI).

XUMUYECKHE ABJICHUS (TOPEHUE CBEYH,
MIPOKaJIMBaHUE METHOMN TTPOBOJIOKH,
B3aMMO/ICHCTBUE COJIbI WU MeJia

C COJITHOW KHUCJIOTOM).

Hab6nronenue mpu3HaKkoB MPOTEKAHUS

PaccraBisaTs k03 puiireHTs!

B YPABHEHUSIX XUMUYECKHUX PEAKIIUM.
Habmronate 1 onmmceiBaTh 00BEKTHI

P MPOBEJICHUU JIEMOHCTpAIUi

U 1Ta0OPATOPHBIX OMBITOB.

[IpoBoaUThH BEIYUCIECHHUS 11O (hOpMyJIaM
XUMHUYECKUX COCTMHEHUMN U ypaBHEHUSIM
XAMHUYECKUX PEAKIUH.

[IpuMeHATh €CTECTBEHHO- HAYYHBIC
METO/IbI TO3HAHUS (B TOM UHUCIIC
HaOJII0/ICHKE, MOJICTTMPOBAHHUE,
SKCIIEPUMEHT U OCHOBHBIE OTIepaIuu
MBICITUTEIBHOMN AESTEIbHOCTH
(cpaBHEHHE, KIacCUPHUKAI)
BricTpauBath pa3BepHyThIe TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPO

Ha MHGOPMAIIHIO U3 yUeOHUKA

Y CIIPABOYHBIX MAaTE€pPUAJIOB, IPAMOTHO
VICII0JI30BAaTh U3YYEHHbBI TOHATUNHBIN
amnmapar Kypca XuMuu
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XUMHUYECKUX PEAKIUH (pa3iioKeHUe
caxapa, B3auMOJCUCTBUE CEPHOM
KHUCIIOTBI C XJIOPUJIOM Oapusi, MOTyYeHUue
U pasnoxkenue ruapokcuaa meau (1)
IIpU HarpeBaHUU, B3aUMOJICCTBHE
*kene3a ¢ pactBopom coii meau (11).
OMBIThI, WITIOCTPUPYIOIINE 3aKOH
COXpaHEHUSI MaCCHhI.

JlabopamopHvie onvimoi:

Co3ganne MoJienet MOJIEKYJ
(IIapoCTepIKHEBBIX ).

Onucanue (pU3NIECKUX CBOMCTB
00pa3IloB HEOPraHUYECKUX BEIIECTB —
METAJIJIOB U HEMETAJLIOB.
Hab6nronenue ¢pusznueckux (miaBieHUe
BOCKa, TasHUE JIbJ1a) U XUMUYECKUX
(ropeHue cBe4YH, TPOKATUBAHUE METHOM
MIPOBOJIOKM) SIBJICHUH.

Hab6nronenue u onucanue Npu3HaKoB
MPOTEKAHUS XUMUYECKUX PEaKIuid
Pa3HBIX TUIIOB.

Buviuucnenus:

OTHOCHUTEJIbHON MOJIEKYJIIPHON MacChl
BELIECTB, MOJISIPHOW MAaCChl, MaCChI

BEIICCTB, MAaCChl 1 KOJIMYCCTBA BCIICCTBA,

MaCCOBOM JIOJI XUMHYECKOTO AJIEMEHTA
1o popMyJie COeTUHEHUS;
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10 YPAaBHEHUSIM XUMUYECKUX PEAKIIAM:
KOJINYECTBA, MaCChl BELIECCTBA

I10 U3BECTHOMY KOJIUYECTBY, Macce
pEeareHToB UK IPOLYyKTOB PEaKLIUH

Hroro no pazgeny

20

BaxneHuue npeacTaBuTe M HEOPraHMYeCKMX BeLecTB

2.1 | Bo3ayx. Kucnopon.
IloHsTue
00 okcugax

6

Bo3nyx — cmech razoB. CocTaB Bo3ayXxa.
Kucnopoa — aneMeHT u npocroe
BellecTBO. Haxoxienne kucnopoaa

B IIpUpojie, PU3ndecKkrue u XUMUIECKHE
cBoiicTBa (peakuuu roperust). OKCUIBI.
[Ipumenenue kucnopoaa. CriocoOsl
MOJTYUYEHHUSI KUCIIOPO/ia B TabopaTopuu
U TipoMblIluieHHOCTU. Kpyrosopot
Kucaopoaa B mpupogae. O30H —
aJUIOTpOTHAsE MO (UKALIMS KUCIOPOa.
TemnnoBo#t 3P heKkT XuMHUUECKOMN peakiuu,
TEPMOXUMHUYECKUE YPABHEHUSI, DK30-

Y DHJIOTEPMUYECKHUE peakiuu. ToIuBo:
yroJib U METaH. 3arpsi3HEHNE BO3AyXa,
yYCUJICHHE MapHUKOBOTO 3(dekTa,
pa3pyluieHrue 030HOBOTO CJIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE OlpeiesieHre CoIepKaHus
KHCIIOPOJIa B BO3/TyX€

[Tonyuyenue, cobupanue, pacrio3HaBaHHe

Hcnonp3oBaTh XUMHUUECKYIO CHMBOJIUKY
JUTsL COCTaBlieHUs (POpMyIT BEIIECTB,
MOJIEKYJIIPHBIX YPaBHEHUN XUMUYECKHUX
peakIMii ¢ ydacTHeM KUCIOPOa.
XapakTepu3oBaTh (OMUCHIBAThH) COCTAB
BO3lyXa, ((PU3NYECKHE U XUMUYECKUE
CBOICTBA KHCIIOPO/IA, CIOCOOBI €T0
MOJTyYCHUS, IPUMCHCHHE U 3HAUCHHE
B TIPUPOJIE U )KU3HU YETIOBEKA.
CpaBHHBATh PEaKIUU TOPCHHUSI

¥ MEJJICHHOTO OKUCJICHUSI.
OOBACHATH CYIIHOCTDH IKOJIOTHIECKUX
po0JIeM, CBSI3aHHBIX C 3arpPsI3HCHUEM
BO3/yXa.

CrnenoBaTh mpaBuiIaM 0€30MacHOM
paboThI B TabopaTopuu

IIPY KCTIOJIB30BAHUH XUMUYECKON
MOCY/IbI U 000PYIOBAaHUS, & TAKKE
paBuiIaM 00paIeHus C TOPIOYNMHU
BEIIECTBAMM.

[1maarpoBaTh U OCYIIECTBIISATH
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Y U3Y4YEHHE CBOMCTB KUCIOPOJA.
Hab6nronenue B3auMo1eCTBUS BEIIECTB
C KHUCJIOPOJIOM U yCIIOBHUSI
BO3HMKHOBEHUS U TIPEKPAILICHUS TOPEHUS
(moxapa).

JlabopamopHhuwiti onvim:

O3HakoMJIEHHE C 00pa3liaMHu OKCHJIOB

Y OIHCAHUE X CBOMCTB.
Ilpakmuueckas paboma:

Ne 3. [lonyuyenue u cobupanue
KHCJIOPOJa, U3YYEHHUE €r0 CBOWCTB.
Buviuucnenusa:

MOJIEKYJIIPHOI Macchl KUCIOPOJa U
030HAa HA OCHOBAaHUU aTOMHOM MacChl
XUMHUYECKOTO JJIEMEHTA;

KOJIM4YECTBA, MACCHI BELIECTBA

110 YPABHEHUSIM XUMHUYECKUX PEaKIUi

Ha MPAaKTUKE XUMHYECKHE
AKCIIEPUMEHTBHI, TPOBOIUTH HAOTIOCHUS,
JIeJaTh BBIBOJIBI IO pE3yJIbTaTam
SKCIEPUMEHTA MPU MPOBEICHUU
71a00paTOPHBIX OIMBITOB U MPAKTUYECKON
paboTHI.

BrIuucasaTe KOJIM4ECTBO BELIECTBA,
00beM raza no popmMynam.

VYyacTBOBaTh B COBMECTHOM paboTe

B IpYIIIIE.

BricTpauBath pa3BepHyThIE TUCEMEHHbIE
Y YCTHBIE OTBETHI C ONOPOM

Ha UHPOPMALIMIO U3 yYeOHUKA

Y CIIPABOYHBIX MATEpPUAJIOB, IPAMOTHO
VICII0JI30BAaTh U3YYEHHbBI TOHATUNHBIN
arnrmapar Kypca XuMHH

2.2

Bonopon. [loustue
0 KHCJI0TaX U COJISIX

Bopopon — anemeHT u mpocTtoe
BeulecTBo. Haxoxienue Bogopoaa

B Ipupo/ie, GU3NIECKUE U XUMUIECKUE
CBOMCTBA, IPUMEHEHHE, CTIOCOObI
nony4yeHust. KucmoTel u comnu.
MonsipHbiii 00beM razoB. PacueTsl

10 XUMUYECKUM YPABHEHUSIM.
Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu.

[Tomyuenue, cobupanue

PackpbIBaTh CMBICH N3y4aeMbIX HOHSATHM
Y IPUMEHSATH 3TU TOHSATHUS TIPU ONMCAHUU
CBOMCTB BEILIECTB U UX MPEBPALICHUM.
XapaxkTepusoBaTh (OMUCHIBATH)
dbu3nYecKre 1 XUMHUYECKHUE CBONCTBA
BOJIOPO/Ia, CITIOCOOBI €ro MOJy4YeHUs,
IPUMEHEHUE.

Cobupats mpuOOp 151 HOTYUEHUS
BOZOPOJA.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
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W pacrno3HaBaHWE BOAOPOIA.
B3aumoieiicTBre BOIOPO/Ia C OKCHIOM
menu (II).

JlabopamopHhuwiii onvim:
B3anMoelicTBre KMCIIOT C METAJIaMH.
Ilpaxmuueckas paboma.

Ne 4, TTonmyuenue u cobnpanue BoJI0po/ia,
W3Y4YCHHE €TO CBOWCTB.

Buiuucnenus:

o0beMa, KOJIM4YeCTBa BEIECTBA I'a3a

10 €T0 U3BECTHOMY KOJIMUECTBY
BEILECTBA UIIN 00BEMY;

00BEMOB Ta30B 10 YPABHEHUIO PEAKIIHH
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHUH
ra3oB

JUIS COCTaBJICHUs (DOPMYIT BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMUYECKIX
peakiuii ¢ yaacTueM BOJOpOa.
BBIYucisaTe MOJIIPHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIECTBA, 00bEM rasa,
Maccy BelIecTBa.

[IpoBOAUTH pacyeTsl O YpaBHEHUAM
XUMHYECKHUX PEaKIMii: KOJMUeCTBa,
o0BbemMa, Macchl BEIIECTBA IO U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
VI TTPOJYKTOB PEAKIUH.

CrnenoBath npaBuaaM O€30MacHOM
paboThI B 1a00OpaTopun

UCIOJIb30BAHUU XUMHYECKOU MOCY IbI

¥ 000pyIOBaHUS, a TAKXKE MPABUIIAM
oOpallieHus ¢ TOPIOYMMH BELIECTBAMU

B OBITY.

[InanupoBaTh M OCYIIECTBISATH

Ha TIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, IPOBOIUTH HAOTIOCHUS,
JIeNIaTh BBIBOJIBI 10 pe3yabTaTaM
AKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM padboTe

B TpYIIIIe

2.3

Bopa. PacTeopsl.
IloagTue
00 OCHOBaHUAX

duznueckue csoicTBa BoAbl. Boma kak
pacTBOPUTEIIb. XUMUUYECKUE CBOMCTBA
BOJIbI.

PackpbIBaTh CMBIC M3y4aeMbIX HOHSATHM
Y IPUMEHSTH 3TU MOHSITHUS IPU ONTUCAHUU
CBOMCTB BEIIECTB U UX MPEBPAILLICHUMN.
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OcHoOBaHUSL.

PactBops1. Postk pacTBOpOB B ipupojie
U B )KU3HH YelioBeka. KpyroBopoT BoibI
B IIpUpPO/IC. 3arpsi3HEHUE TIPUPOTHBIX

BOJ. OxpaHa N OYHUCTKA IPUPOJHBIX BOI.

HacpllieHHbIE Y HEHACBHIILICHHBIE
pacTBOpbI. PacTBOPpUMOCTB BEIIECTB
B BoJie. MaccoBas 10J1 BEIeCTBa

B pacTBope.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu.

PacTtBOpeHME BEMIECTB € pa3IuyHOM
PacTBOPUMOCTHIO.

BzaumopericTBre BobI C METaIIaMHU
(HaTpUeM U KaJIbIIUEM).
HccnenoBanre pacTBOPOB KUCIOT

U 1IEJI0YEN C TOMOIIBIO HHAUKATOPOB.
JlabopamopHvie onvimol
UccnenoBanne ocobeHHOCTEN
PacTBOPEHUSI BEUIECTB C PA3IMUYHON
PacTBOPUMOCTHIO.

[TpuroroBnenre pacTBOpPOB

C OIPEAEITICHHON MacCCOBOW JOJIEN
PacTBOPEHHOIO BEIIIECTBA.
lIpakmuueckas paboma

Ne 5. IIpuroroBnenue pacTBOpOB

C OIPEJICIICHHON MacCOBOM J0JIEMN

XapakTepru3oBaTh PU3NUECKUE

Y XUMHYECKHE CBOICTBA BO/IBI, €€ POJIb
KaK pacTBOPUTEIIS B IPUPOIHBIX
IpOLECCaX.

CocTaBiATh ypaBHEHUSI XUMUYECKUX
peakuuii ¢ yqacTUeM BOJBI.

OOBSCHATH CYIIHOCTh SKOJIOTMUECKUX
npo6JieM, CBSI3aHHBIX C 3arpsS3HEHUEM
TIPUPOJTHBIX BOJ, CIOCOOBI OYMCTKH BOBI
OT MIPUMECE, MEPHI IO OXPAaHE BOJ

OT 3arps3HEHUSL.

[InannpoBaTh M OCYIIECTBISATH

Ha MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOJIUTH HAOJIIOIEHUS,
JIeJ1aTh BBIBOJIBI 110 pe3yibTaTaM
HKCIEPUMEHTA IPU NPOBEICHUH
71a00paTOPHBIX ONBITOB U MPAKTUUYECKON
paboTHI.

CnenoBath npaBuiiaM 0€301acHOMN
paboThI B 1ab0OpaTopuu mpu
MCTIOJIb30BaHUHU XUMHUYECKOM TTOCYABI

1 000pyI0BaHUSI.

[TpoBOANTH BEIYUCIICHUS C IPUMEHEHUEM
TIOHSTHUS «MaccoBas J0JIsl BEIIECTBA

B pacTBOpEY.

BricTpanBath pa3BepHyThIEC TUCEMEHHBIC
Y YCTHBIE OTBETHI C OIIOPOU
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PaCTBOPEHHOT'O BEILIECTBA.
Buviuucnenus:

C MCIIOJIb30BAaHUEM ITOHITHS «MaccoBast
JIOJIs1 BEIIECTBA B pacTBOPE»

Ha UH(pOpMAaIHIO U3 YUeOHUKA

Y CIIPABOYHBIX MaTEPHUAJIOB, TPAMOTHO
HCTIOJIb30BATh U3YUYECHHBIN MOHATUNHBIN
anmnapar Kypca XUMUuHu

2.4

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COCTUHEHUN

11

Knaccudukanus HeopraHuyeckux
coenunenuid. Oxcunapl. Knaccudukams
OKCHUJIOB: coJieoOpa3ytoiiue (OCHOBHEIE,
KHCIJIOTHBIE, aM(DOTEPHBIEC)

U HecoJieo0pasyromue.

Homenknatypa okcnioB. duznueckue
1 XUMHYECKHE CBOMCTBA OKCHIOB.
ITomyyeHue OKCUIOB.

Ocnoanus. Kitaccudukanus o0CHOBaHMIA:

LIEJI0YU U HEPACTBOPUMBIE OCHOBAHMSI.
Homenknartypa ocHoBanui. @usnyeckue
Y XMMHUYECKUE CBOMCTBA OCHOBAHUM.
[Tosrydenne oCHOBaHUM.

Kucnotsl. Knaccudukaius Kucior.
Homenknatypa kucnor. @usnyeckue
Y XMMHUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MeTaiuioB H.H. bekerosa.
ITomy4yeHue KucIor.

Conu. HomeHknaTypa conei.
DU3NYECKUE U XUMUYECKUE CBOMCTBA
conent. [lomyueHue cosei.
I'eHeTnueckas CBsI3b MEXY KIaCCaMU
HEOPraHWYECKUX COCTMHEHUMN.

Knaccudumuporars nzydaemolie
BEILECTBA 10 COCTABY U CBOMCTBAM.
CocraBisATh GOpMYJIbI OKCHJIOB, KUCIIOT,
OCHOBAHMUH, COJIe M Ha3BIBATh UX

10 MEKTyHapOJHOW HOMEHKIIATYPE.
[Iporno3upoBaTh CBOMCTBA BEILIECTB

Ha OCHOBE OOIINX XUMHUYECKHX CBOMCTB
U3YYEHHBIX KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHU OTHOCSITCAL.

CocTaBisiTh MOJIEKYJISIPHBIE YPABHEHUS
pEeaKLUMM, WUTIOCTPUPYIOLIUX
XUMUYECKHE CBONCTBA U CIIOCOOBI
MOJTYUYEHHUSI BEUIECTB U3yUEHHBIX
KJIACCOB/TPYIIII, & TAKXKe
NOJITBEPKIAIOIIUX TEHETHUECKYIO
B3aUMOCBSI3b MEXIY HUMHU.
[1pon3BOAUTH BHIYUCICHUS

110 YPAaBHCHUSIM XUMUUYECKUX PEaKIIHil.
[TnanupoBaTh M OCYHIECTBIATH

Ha MPAKTUKE XUMHUUECKHUE
HKCIIEPUMEHTHI, IPOBOIUTH HAOTIOCHUS,
JieJaTh BBIBO/JIBI IO pe3yJibTaTam
HKCIEPUMEHTA MTPU NPOBEICHUN
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Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

OO0pasipl HEOPraHMYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

OMNBITHI, WIUTFOCTPUPYIOIINE XUMUUECKUE
CBOMCTBA KJIACCOB HEOPTaHUYECKUX
BEILIECTB.

JlabopamopHvie onvimol

Ornpenenenue pacTBOPOB KACIOT

Y IIEJI0YEHN C MTOMOIIBIO UHIUKATOPOB.
N3ydenune B3anMOIEUCTBUS KUCIIOT

C METaJUIaMH, pEaKIUi HEUTPATU3ALINH.
B3anmoneiicTBrue pacTBOpa CEpHON
KUCIOTHI ¢ okcusioM Meau (II).
ITommyyeHne HepacTBOPUMBIX OCHOBAHUM.
BrITecHEeHUE 0JJHOTO METaJIa APYTUM
13 pacTBOpPa COJIU.

Ipaxmuueckas paboma

Ne 6. Pemenue skcriepuMeHTAIbHBIX
3a7a4 1o reMe «Baxxueimme knaccel
HEOPTaHUYECKUX COCAUHEHUN.
Buviuucnenus:

10 YpPaBHEHUSIM XUMHUYECKOU PEaKIUu:
KOJINYECTBa BEIIECTBA, 00bEMa, MacChl
110 M3BECTHOMY KOJINUECTBY BEIIECTBA,
o0BbeMy, Macce peareHTOB

WJIU POJYKTOB PEAKIINU

71a00paTOPHBIX OMBITOB U MPAKTUIECKUX
paoor.

CrnenoBats paBuiiaM 0€3011aCHON
paboThI B J1abopaTopuu

IIPU UCTIOJIb30BAaHUH XUMUYECKON
nocyzAbl U1 000py10BaHUS.

BricTpanBath pa3BepHyThIC TUCEMEHHbBIE
Y YCTHBIE OTBETHI C ONOPOM

Ha UHPOPMALIMIO U3 yYeOHUKA

¥ CTIPAaBOYHBIX MAaTEPUaIOB, IPAMOTHO
VCIIOJIb30BAaTh N3yYECHHBIM TOHATUWHBIN
anmapar Kypca XUMHU

Wroro no pazaeny:
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Iepuoanueckmnii 3akoH u llepuoanueckas cucrema xumnueckux 3j1eMeHToB /. U. Menaeneea. CTpoeHue aToMoB.
Xumnueckas cBsi3b. OKNCIUTEILHO-BOCCTAHOBUTEIbHbIE PeaKIIU

3.1 | [lepuoanyeckwuii
3aKOH

u [lepuoanueckas
cucTema
XUMHYECKUX
AIIEMEHTOB

Ctpoenue atoma

J1. 1. Menneneena.

7

[TepBbie MOTIBITKY KiIaccupuKaum
XUMHYECKHUX 3JieMeHTOB. [loHsTHE

O TpyIlnax CXOJIHbIX FJIEMEHTOB
(1IeJI0YHBIC U IICIIOYHO3EMETbHBIC
METaJlJIbl, TAJIOTCHBI, MHEPTHBIC T'a3bl).
DneMeHThI, KOTOpbIe 00pa3yIoT
aM@oTepHbIe OKCHJIBI U THAPOKCHUJIBI.
[Tepnoanueckuii 3akoH. [lepuognueckas
CHUCTEMA XMMHUYECKHUX DJIEMEHTOB

J.N. MenneneeBa. Koporkonepuoanas
U JUTMHHOTIEPHOIHAST ()OPMBI
[Teproauyeckoil CUCTEMbl XUMHUYECKUX
anemeHToB J[.11. Menneneesa. Ilepunonsl
Y rpynibl. PU3HYECKHN CMBICI
MOPSIKOBOIO HOMEPA, HOMEPOB MEPUOIa
Y TPYMIIBI DJIEMEHTA.

Ctpoenue atoMmoB. CoCTaB aTOMHBIX
snaep. M3otonbl. DnekTpoHbl. CTpoeHue
AIEKTPOHHBIX 000JI0UYEK aTOMOB IIEPBBIX
20 XMMHUYECKHX 2JIEMEHTOB
ITeprnoauueckoi CHCTEMBI

J.N. Menneneesa. XapakTepuCTUKA
XUMHUYECKOTO AJIEMEHTa

I10 €T0 NOJIOKEHUIO B Ileproanueckoi
cucreme JI.1. Menpaeneena.
3aKOHOMEPHOCTU U3MEHEHUS paauyca

PackppIBaTh CMBICI IEPUOIUUECKOTO
3aKOHa.

OnuckIBaTh CTPOEHUE TAOIULIBI
«lTepnoanueckas cucTreMa XUMUYECKUX
sanemeHToB /.M. MeHnaeneeBay.
MopnenupoBaTh CTPOEHHE aToOMa,
DHEPreTUYECKUX YPOBHEU U ITOAYPOBHEU
IIPY IIOMOILU PUCYHKOB, JJIEKTPOHHBIX
KOH(DUTypaluii U 3JIEKTPOHHO-
rpaduueckux Gopmy.

[TosicHATH (PU3UYECKUI CMBICIT
MOPSIAKOBOIO HOMEPA, HOMEPOB IEPUOA
Y TPYIIIIBI DJIEMEHTA.

XapakTepu30BaTh XUMAYECKHUE DJIEMEHTBI
IIEPBBIX TPEX MEPUOAO0B, KAINW, KaIbIUN
Y X COEIMHEHUS I10 ITOJI0KEHUIO

B [Ilepnoanueckon cucreme

JI.1. Menpaeneena.

OOBACHATH 001IIHE 3aKOHOMEPHOCTH

B U3MEHECHUU CBOMCTB XUMUYECKUX
AJIEMEHTOB (M3MEHEHUE PAINYCOB
aTOMOB, DJIEKTPOOTPULIATEIIBHOCTH,
BaJICHTHOCTH) U UX COECIUHEHUN

B IIPEAEIIAX MAJIbIX IEPUOIOB U IIIaBHBIX
MOATPYIII C YYETOM CTPOEHHUS UX
aTOMOB;
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aTOMOB XMMUYECKHX 3JIEMEHTOB,
METAJUTMYECKUX U HEMETAITTNYECKUX
CBOMCTB IO IpyNIaM U Mepuogam.
3nauenue [lepronnueckoro 3akoHa

u [leproanueckoil cCUCTEMbI XUMUYECKUX
AJIEMEHTOB JIJISl Pa3BUTHUS HAYKU U
npaktuku. .. MenaeneeB — yuyeHbli
Y TpaXkJIaHUH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

B3aumopaericTBre TMAPOKCH 1A ITMHKA

C pacTBOpaMM KUCIIOT U LIETOYEH.
MoaenupoBaHue CTpOCHUST MOJIEKYJT
IIPY IIOMOILU PUCYHKOB, MOJIEIIEH,
AJIEKTPOHHBIX ¥ CTPYKTYPHBIX (POPMYIL.
Tabnuna «llepuonnueckas cucrema
XUMHYECKUX 3JIEMEHTOB

JI.1. MeHneneeBay.

JlabopamopHvie onvimol
O3zHakomiIeHHE ¢ 00pa3liaMyi METAJLIOB
Y HEMETAIIJIOB

YyacTBOBaTh B COBMECTHO paboTe

B TIap€ WJIM TPYIITIE.

BricTpanBath pa3BepHyThIC TUCEMEHHBIC
Y YCTHBIE OTBETHI C OMTOPOi

Ha HH(OPMAIIHIO U3 YIeOHUKA U IPYTHX
UCTOYHHUKOB, B TOM uncie MHTepHeTa

3.2

XUMHUECKasl CBS3b.
OKuCIUTENHLHO-
BOCCTAHOBUTEJILHBIC
peakuuun

Xumunueckas cBsa3b. KoBajieHTHas
(momnsipHast ¥ HEMOJISIPHAs) CBA3b.
DIEeKTPOOTPUIIATETLHOCTh XUMUUECKUX
anmeMeHTOB. MoHHas cBsa3b. CTEIeHD
okucieHusa. OKUCIUTEILHO-
BOCCTAHOBUTEIbHBIE peakiuu. [Iponecchl

PackppiBaTh CMBICT N3y4aEMBIX TTOHATHH.

Onpenensate BUJ XUMHYECKOM CBSI3H

B COCIMHECHUH.

MopnenupoBaTh CTPOEHUE MOJIEKYJT
IIPH IOMOIIY PUCYHKOB, MOJEJIEH,
AIIEKTPOHHBIX M CTPYKTYPHBIX (hOpMYI.
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OKHCJICHHSI 1 BOCCTAHOBJICHHUSI.
OKHCIUTETN U BOCCTAHOBUTEH.
XUMHUYECKHUH HKCIIEPUMEHT: U3yUYEHUE
00pa3lioB BeIEeCTB METAIIIIOB

Y HEMETAJIJIOB, B3aUMO/ICHCTBUE
TUIPOKCH/IA IIMHKA C pACTBOPaMU KUCIIOT
Y 1IEJI0YEH, TPOBEJCHUE OIBITOB,
WJUTIOCTPUPYIOLIUX TTPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
Pa3JIOKEHUsI, COCTUHECHUS ).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

OMNBITHI, WIUTFOCTPUPYIOIIUE TPUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3JIOAKEHUSI, COETMHEHUS)

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTsl cCOCTaBlieHUs (POpMyIT BEIIECTB,
AJIEKTPOHHOTO OaiaHca peakivii.
Ornpenensite CTENEHb OKUCIIEHNSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB 10 hopMyiiam
U COCTaBJIATH (POPMYJIbI OMHAPHBIX
COEAMHEHU TIO CTENEHU OKUCIICHUS
aTOMOB XMMUYECKHUX JIEMECHTOB.
OnpenensiTe OKUCIUTEID U
BOCCTaHOBUTEND. PaccTaBisTh
KOA(PUIIMEHTHI B CXeMaX MPOCTHIX
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX
pPEAKLIMI METOJIOM JIEKTPOHHOTO
OanaHca.

Ha6nronaTh XMMHYECKUE OTIBITHI

10 IJIaHYy, AaHAJIM3UPOBATH U JI€TaTh
BBIBOJIBI.

Ucnonws3oBate UKT gyt co3panus
MO/IeJIEN, MOATOTOBKHY MIPE3EHTAIINM,
JOKJIAJIOB TIO TEME.

BricTpanBaTh pa3BepHyThIE TUCHMEHHBIC
Y YCTHBIE OTBETHI C OIIOPOU

Ha UHPOPMALIMIO U3 YUEOHUKA U IPYTUX
HMCTOYHUKOB, B TOM uucie MuTepHera

Hroro no paszneny 15
PesepBHOE Bpems 3
OBUIEE YN CJIO YACOB 68
[10 ITPOT'PAMME
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9 KJIACC

Ne
/11

HaumenoBanue
pa3nenoB U TEM
y4e0OHOTO MpeameTa

KomauuectBO
4acoB

Copeprxanre o0yueHus

OCHOBHBIE BUJIBI JICATEITBHOCTH
00yJaromuxcs

BemecTBo 1 XMMUYeCKHUE peaKIIuN

1.1

IToBTOpEHUE

U yriayOneHue
3HAHUI OCHOBHBIX
pa3aennoB Kypca

8 kmacca

5

[lepnoanueckuii 3akoH. [leproanyeckas
CHCTEMa XMMHYECKHUX JIEMEHTOB

JI.1. MenaeneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
MEePUOIOB, KaJusl, KAJIbIUS U UX
COCJIMHCHUH B COOTBETCTBUHU

C TIOJIOKEHUEM BJIEMEHTOB

B [lepronueckoi CUCTEME U CTPOCHHUEM
HX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUYECKOM
CBsI3U. TUIIBI KPUCTATUTMYECKHUX
pPEUIETOK, 3aBUCUMOCTh CBOKCTB
BEIIIECTBA OT THUIMA KPUCTATUTMIECKOU
pelIeTKH U BUAa XUMHUYECKON CBS3H.
Knaccudukanus 1 HomeHKIaTypa
HEOPraHUYECKHUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIINXCS

K Pa3JIMYHBIM KJIacCaM HEOPTaHUYECKHUX
COEJIMHEHUI, TEHETUYECKAs CBSI3b
HEOPraHUYECKUX BEUIECTB.

XapakTepu30BaTh XUMUYECKUE FIIEMEHTBI
MEPBBIX TPEX NEPUOAOB, KIS U KAIBIUS
T10 UX TOJIOKEHUIO B [Iepruonnueckon
cucreme /1. 1. Menneneena.
KiaccudgunmpoBaTh 1 Ha3bIBaTh
HEOPraHUYECKHE BENIECTBA N3YUECHHBIX
KJIaCCOB.

OrnucpIBaTh O0ITHE XUMHIECCKUE
CBOMCTBA BENIECTB PA3JIMYHBIX KJIACCOB,
MOJTBEPKAATh CBOMCTBA IPUMEPAMHU
MOJICKYJISIPHBIX YPABHEHUN XUMHUYECKUX
pEAKLIUH.

OnpenensaTs BUJ XUMUYECKOU CBS3U

Y TUN KPUCTAJUTMYECKON PEIIETKU
BEIIICCTBA.

IIporuo3upoBarth CBOMCTBA BELIECTB

B 3aBUCUMOCTH OT UX CTPOCHMUSI.
BricTpauBaTh pa3BEepHYThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha nHpoOpMaIHIO U3 ydeOHMKA

Y CIIPABOYHBIX MATEPHUATIOB, TPAMOTHO
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Xumuueckuii IKCnepumeHm:
Jlemoncmpayuu:

03HAKOMJICHUE C MOJIETISIMU
KPUCTANIMYECKUX PEIIETOK
HEOPTraHUYECKUX BEILIECTB — METAJIOB
¥ HeMeTaJ1oB (TpaduTa 1 aaMasa),
CJIOXKHBIX BEIIECTB (XJIOPHUIa HATPUS)

WCIIOJIb30BaTh U3y4YEHHBIN TOHATUHBINA
anmnapar Kypca XUMHUH

1.2

OCHOBHBIC
3aKOHOMEPHOCTH
XUMHUYECKUX
peakuum

Knaccudukanust XuMuuecKux peakiiuii
10 pa3IMYHBIM NMPU3HAKAM (TI0 YUCITY

U COCTaBY YYaCTBYIOIIUX B PEAKIIUU
BEIIECTB, M0 TEII0BOMY 3P PeKTy,

110 U3MEHEHUIO CTETICHEH OKUCIICHUS
XUMUYECKHUX DJIEMEHTOB,

0 0OPaTUMOCTH, MO YYaCTHUIO
KaTajauzaTopa). IK30-

Y DHJIOTEPMHUYECKUE PEAKIINH,
TEPMOXUMUYECKHIE YPABHCHUSI.
[ToHATHE O CKOPOCTH XUMHYECKOU
peakmuu. [ToasiTue 06 0OpaTUMBIX

Y HEOOPATUMBIX XUMUYECKHUX PEAKITHSIX.
[ToHsiTHE O TOMOTEHHBIX U TE€TEPOTEHHBIX
peakusax. [londarue o karanmse.
[ToHsITHE O XMMUYECKOM PAaBHOBECHH.
dakTopbl, BIHUSIONUE HA CKOPOCTh
XUMUYECKOUN PEaKINK U MOJI0KCHHE
XUMHUYECKOTO PABHOBECHSI.
OKHCITUTENIbHO-BOCCTAHOBUTELHBIE

PackpbIBaTh CMBICII N3y4a€MBbIX IOHATHI
Y IPUMEHSTH 3TH TTOHATHUS TP OMTUCAHUHT
CBOMCTB BEIIIECTB U X MPEBPAIICHUI.
KnaccuduiupoBars XuMu4ecKue
PEaKINH 10 PA3TUIHBIM ITPU3HAKAM.

Y cTanaBIMBaTh 3aBUCHMOCTH CKOPOCTH
XUMHUYECKON pEaKIMK OT Pa3TUIHBIX
(hakTopoB.

[Iporuo3upoBaTh BO3MOXKXHOCTH
MPOTEKaHUS XUMHUCCKUX TIPEBPAITICHHIMA
B PA3JIMYHBIX YCIIOBHUSX.

OnpenensiTe OKUCIUTEIb

u BocctanoButens B OBP.

CocTaBisTh 2JIEKTPOHHBIN OasiaHc
peaxIuy.

[Tpon3BOANTE BEIYHCIICHUS

M0 XUMUYECKUM YPABHCHHSIM.
Y4acTBOBaTH B COBMECTHOM paboTe

B TIape WJIU TPYTIIIE.

BricTpanBaTh pa3BepHyThIE MMCbMEHHBIE
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peakIuu, AIEKTPOHHBIN OallaHC
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIHHON
peakuuu. CocTaBieHUE ypaBHEHUM
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakIMii C UCIOJIb30BAHUEM METO/Ia
AJIEKTPOHHOTO OanaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

UccnenoBanue 3aBUCUMOCTUA CKOPOCTH
XMMHUYECKON PEAKIIMU OT BO3JCUCTBHUS
pa3IMYHBIX (PAKTOPOB.

OnbITHI, WUTIOCTPUPYIOIIUE PUMEPDI
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3IIOXKEHHUS, COCTMHEHUS ).
Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00BEMa U MACCHI
pEeareHTOB WM MPOIYKTOB MO
YPaBHEHHSIM XUMUYECKUX PEaKIUi

Y YCTHBIE OTBETHI C OIIOPOH

Ha uHGOpMAaIIUIO U3 YIYeOHUKA

Y CIIPABOYHBIX MaTEPHUAJIOB, TPAMOTHO
HCIIOJIb30BaTh U3YUYECHHBIN TOHATUMHBINA
amnrmnapar Kypca XuMuu

1.3

DIIEKTPOJIUTUYECKAS
JTUCCOITUAITHS.
XUMHYECKUE
peakiuu

B pacTBOpax

Teopus dJIEKTPOIUTUYECKON
JIACCOLUALINU. DJIEKTPOIUTHI

U HE3JIEKTPOJIUThI. KaTMOHBI, aHUOHBI.
MexaHu3M AUCCOLMALIMY BEUIECTB

C Pa3JIMYHBIMU BUJAMU XUMHUYECKOU
cBa3u. Crenens qucconuanu. CHIIbHbIE
U cy1abble IEKTPOJIUTHIL.

Peakunu nonnoro oomena. Y cioBus

PackppiBaTh CMBICI M3y4aeMBbIX IIOHATUH,
a TAK¥KE CMBICJI TEOPUU
AJICKTPOJIUTUYECKON TMCCOLUALINH.
OOBACHATH TPUYHUHBI
3JIEKTPOIIPOBOIHOCTHA BOAHBIX PACTBOPOB
BEILIECTB, pa3anuyaTh CJIa0bIe U CUIIbHBIC
3JIEKTPOJIUTHI.

CocTaBisTh ypaBHEHUS JUCCOIAIIIU
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MIPOTEKaHUs PEaKIMil HOHHOTO OOMEHa,
MOJIHBIE Y COKPAILEHHbIE HOHHBIE
ypaBHeHUs peakiuii. CBONCTBA KUCIIOT,
OCHOBAHHWH U COJIEM B CBETE
IpeICTaBICHUN 00 ANEKTPOIUTHIECKOM
nucconuanuu. KauecTBeHHbIE peaKinu
Ha noHbI. [loHsTHE O THIpONIH3E

COJIEH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Uccnenosanue 31eKTpOIPOBOIHOCTH
pPacTBOPOB BEIIECTB, IIpoliecca
JUCCOIUAIINY KUCIIOT, IIeJIoUuei

¥ COJIeH (BO3MOXKHO HUCIIOIh30BaHUE
BUJICOMATEPHUATIOB).

OnbIThI, WUTIOCTPUPYIOLINE MPU3HAKU
IPOTEKaHUs pPeaKIil HOHHOTO OOMEeHa
(oOpa3oBanue ocajika, BbIJICJICHUE rasa,
00pa3oBaHKE BO/IbI).

Pacnio3naBanue HEOPraHMYECKUX
BEIIIECTB C MOMOIIbIO KAYECTBEHHBIX
peakiuii Ha UOHBI.

Jlabopamopmbwiii onvim:

N3ydenune npu3HaKoB MPOTEKAHUS
peakIuyu HOHHOTO 0OMEHa B pacTBOpax
3JIEKTPOIUTOB (C 00pa30BaHUEM OCaJIKa,

BBIJICJICHHEM T'a3a, 00pa30BaHUEM BOJIBI).

KHCJIOT, LIEI0YEH U COJICH, OJIHbIC

Y COKpalIeHHbIC HOHHBIE YPABHEHUS
XUMHUYECKUX PeaKliuii HOHHOTO OOMEHa,
KpaTKHe MOHHBIE YPAaBHEHUSI MPOCTHIX
peakui TuAPOJIN3a COJIEH.
XapakTepu3oBaTh 00IINE XUMUYECKUE
CBOICTBA BEILECTB PA3JIMYHBIX KJIACCOB
Ha OCHOBE TEOPHUH IJIEKTPOJIUTUIECKON
JMCCOIMALINN; TTIOATBEPKAATh CBOMCTBRA
MIPUMEpPaMH MOJICKYJISIPHBIX U HOHHBIX
YPAaBHEHHUN XUMUYECKUX PEAKIIHM.
Pemiats sxcriepuMeHTaIbHbIE 3a4a4U

o TEME.

[InaHupoBaTh U OCYIIECTBIATh

Ha MPAKTUKE XUMHYECKHUE
HKCIIEPUMEHTBHI, TPOBOIUTH HAOTIOICHUS,
JienaTh BBIBOJIBI IO pe3yJIbTaTam
AKCIIEPUMEHTA MPU MPOBEICHUH
71a00pPaTOPHBIX OIBITOB U MPAKTUYECKUX
paboT.

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abopaTopuu

MIPU UCTIOJIb30BAHUU XUMUYECKON
MOCY/Abl U 000PYOBAHUS.

[1poBOAUTE BBEIYUCIICHUS IO XUMUYECKUM
YpaBHEHUSM.

Y4acTBOBaTH B COBMECTHOM paboTe
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IIpakmuuecxas paboma:

Ne 1. Pemienue skcriepuMeHTaIbHBIX
3aj1a4 o TEME.

Bviuucnenus:

110 YPABHECHUSIM XUMUYECKUX PEaKIINil

B [1IAp€ WIH TPYIIIIE.

BricTpanBaTh pa3BepHYThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C OMOPOI

Ha MHGOPMAIIUIO U3 YUeOHUKA U APYTUX
HMCTOYHUKOB UH(OPMAIIH, B TOM YUCIIE
HNnTepuera

Uroro no pazgeny

17

HemeTaabl M MX COeIMHEHUA

2.1 | OOmas
XapaKTepUCTUKA
XUMHAYECKUX
3JIEMEHTOB
VIIA-rpynmsl.
["anorennt

OO0mas xapakTepUCTHKA TAJIOTEHOB.
OCc00EHHOCTH CTPOCHHUS aTOMOB,
XapaKTEPHbIE CTEIIEHU OKUCIICHUS.
CrpoeHue u pu3HIECKHUE CBOMCTBA
MPOCTBIX BEIIECTB — raJOr€HOB.
XUMHUYECKHE CBOMCTBA HA TPUMEPE
xJiopa (B3auMOJICHCTBUE C METaJNIAMU,
HEeMeTaJlJIaMH, IIeJI0YaMHu ).
Xmoposonopoa. CosisiHast KACIIOTA,
XMMHUYECKUE CBOMCTBA, MOJyYEHHUE,
npuMeHeHue. Jlercreue xiaopa

U XJIOPOBOJIOPO/ia HA OPTraHU3M
yesoBeka. BaxkHelme Xmopuasl 1 ux
HaX0XJICHUE B MIPUPOJIE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OmnbITHI, OTpaxkarolue Gpusndeckue

Y XUMUYECKHUE CBOMCTBA TAJIOTEHOB U UX
coeAMHEHU (BO3MOKHO UCTIOJIb30BaHUE

OOBsCHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB HEMETAIINIOB U UX
COCJIMHEHUI B MpeJIesiax MajbIX
MEPUOJIOB U TJIABHBIX MOATPYII
[lepuoanueckoi CUCTEMbBI XUMUYECKHUX
AJIEMEHTOB C YYETOM CTPOCHHUSI UX
aTOMOB.

XapaxkTepuszoBaTh PU3NUYECKUE

Y XUMHYECKHE CBOWCTBA MPOCTHIX
BEIIIECTB raJJOT€HOB (Ha MPUMEPE XJI0pa)
Y CJIO’KHBIX BEIIECTB (XJIOPOBOIOPOIA,
XJIOpUJIa HATPHs), CIOCOOBI UX
MOJTYYCHUS, IPUMCHCHHE W 3HAUCHHC

B MIPUPO/IE U )KU3HU YEIIOBEKA.
Onpenensats XJIOpUI-UOHBI B paCTBOPE.
[InanupoBaTh M OCYIIECTBIATh

Ha TIPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHMS,
JIeIaTh BBIBOBI TIO PE3yJIbTaTaM
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BUJICOMATEPHUAIIOB).

O3HakoMJICHHE C 00pa3liaMH XJIOPUI0B
(rajJoreHu10B).

JlabopamopHmwiii onvim:

N3ydenue CBOMCTB COJISTHOW KUCIIOTHI.
IIpoBeneHne Ka4eCTBEHHBIX PEAKIINI
Ha XJIOPUA-UOHBI.

lIpakxmuueckas paboma

Ne 2: TTonmyueHue COMTHON KHCIIOTHI,
M3y4YEHHE €€ CBOMCTB.

Buviuucnenus:

110 YpaBHEHUSIM XUMUYECKUX PEaKITUH,
€CJIU OJIMH U3 PEareHTOB JaH B U30BITKE

HKCIIEPUMEHTA TIPU MTPOBEICHUH
71a00PATOPHBIX OIBITOB U MPAKTUYECKUX
pabor.

CnenoBaTh npaBuiiaM 6€301acCHON
paboTHI B J1aOOpaTOpUH

IIPU UCTIONIb30BAaHUH XUMUYECKON
HOCyZbl U 000pYyIOBaHUS.

BricTpanBath pa3BepHyThIe TUCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha MHGOPMALIMIO U3 yYeOHHUKA

Y CTIPAaBOYHBIX MaTEPHUAaIOB, IPaMOTHO
MCIIOJIb30BaTh U3y4YECHHBIN ITOHATHIHBIN
ammapar Kypca XHMUU

2.2

Oo61mas
XapaKTEPUCTHKA
XUMUYECKHUX
AJIEMEHTOB
VIA-rpynnst. Cepa
U €€ COCTMHEHHUS

OO0m1as xapakTepUuCTUKa FJIEMEHTOB
VIA-rpynmel. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIC CTEIIEHU
OKHCIICHUSI.

CrpoeHue u pu3HIeCKrUe CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOJIA U CEPBI.
AnnoTtpornHbie MOAU(PUKAIINK KAUCTIOpOaa
U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBo10po/1, CTpoeHUE, PU3NUECKUE

1 XUMUYECKUE CBOMCTRBA.

OKcubl cephl Kak MPeCTaBUTENH
KHCJIOTHBIX OKCH/IOB.

Cepnas kucnoTa, pusnyeckue

U XUMHUYECKHE CBOMCTBA (00II1e Kak

OOBICHATH 0011IME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOWCTB 3JIEMEHTOB
VIA-rpynnsl ¥ uX COEJUHEHUN C yUETOM
CTPOEHUS UX aTOMOB.
Xapaktepu3oBaTh (PU3UUECKUE

Y XUMUYECKHUE CBOMCTBA ITPOCTOTO
BEIIECTBA CEPHI U €€ COCTMHCHUN
(cepoBOAOPO/Ia, OKCUJIOB CEPBI, CEPHOI
KHUCJIOTHI, CYJIb(aTOB), CIOCOOBI UX
MOJTyYeHHUsI, IPUMEHEHUE U 3HAYCHUE
B MPUPOJE U )KU3HU YETIOBEKa.
Onpenenars HATUYUE CYJIb(PaT-MOHOB
B PacTBOpE.

OOBACHATH CYLTHOCTb IKOJIOTMUECKUX
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MPEJCTABUTEIS KJlacca KUCJIOT

u crienuduyeckue). XuMUIeCKUe
peakuuu, JexKanme B OCHOBE
POMBIIIIEHHOTO CITOCO0a MOJIyYeHUS
cepHoil kuciotel. [Ipumenenune. Conu
CEpPHOM KUCIIOTHI, KAUECTBEHHAS PEAKIUS
Ha CyJb(aT-uoH.

Haxoxaenue cepol 1 €€ COeTMHEHU I

B pUpojie. XUMUYECKOE 3arpsi3HEHUE
OKPYXarOLIEH Cpeibl COCTMHEHUSIMA
cephl (KUCIOTHBIE JOXK/IH, 3arpsi3HEHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro
peI0TBpAICHUS.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3zHakomiieHHE ¢ 00pa3IaMu CEphl U ee
COEAMHEHUAMU (BO3MOKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
Hab6nronenue nporiecca o0yrimBaHus
caxapa InoJi IeiCTBUEM
KOHLIEHTPUPOBAHHON CEPHOU KUCIIOTHI.
JlabopamopHvie onvimol:

N3ydenne XuMHUYECKUX CBOMCTB
pa30aBICHHON CEPHOM KUCIOTHI.
[IpoBeneHne kaueCTBEHHON peaKIuK Ha
cynbGaT-uoH U HAOII0ICHUE MPpU3HaKa
€€ MpOoTeKaHus

npo0JieM, CBI3aHHBIX C TepepaboTKOM
COCIMHEHU CepHI.

[1nanupoBaTh M OCYIIECTBIATh

Ha MPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBHI, TPOBOUTH HAOIIOICHUS,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM
HKCIIEPUMEHTA.

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abOpaTopuu

ITPH UCTIOJIE30BAHUN XUMUIECKON
MOCYJIbl U 000PYI0OBAHHUS.

[Tpon3BOANTE BEIUUCICHUS

10 XMMHYECKUM YPABHEHUSIM.
Hcrnonb30BaTh Py BHIMOJTHEHUH
y4eOHBIX 3aJaHUI TEKCThI YYCOHHKA,
CIIPaBOYHBIE MATEPUAITBI
(ITeproguueckyto cUCTEMY XUMUYECKUX
anemenToB JI. 1. MenneneeBa, Tabauiry
PacTBOPUMOCTHU KHUCIIOT, OCHOBAaHUM

U COJIEH B BOJIE, DJICKTPOXUMHUUECKHUH PsiJ
HaIpsHKEHUN METaIOB).

Hcronb30BaTh MPH BBITOJTHEHUH
y4eOHBIX 3aJJaHUM U B MPOIIECCe
WCCIIEIOBATENLCKOM NeITeThHOCTH
HAYYHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHUYECKOTO COACPIKAHUS, CIIPABOYHBIC
MaTtepuabl, pecypcbl IHTepHETA
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2.3

Obmas
XapaKTePUCTHKA
XUMHUYECKHUX
AJIIEMEHTOB
VA-rpynnsl.

A3oT, hochop u ux
COETMHEHUS

OO0u1as xapakTepUCTUKa FJIEMEHTOB

V A-rpymiibl. OCOO€HHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIEC CTEIIEHU
OKHCJICHUS.

A30T, pacpocTpaHeHHE B IPUPOJIE,
bu3nUecKre U XUMHUYECKHUE CBOMCTBA.
KpyroBoport azora B mpupo/e.
AMMUak, ero pu3nuecKkue 1 XUMHIECKUE
CBOMCTBA, MOJIy4YEHUE U TPUMEHECHHUE.
Conmn aMmMOHUSI, UX (PU3NYECKUE

Y XUMUYECKHUE CBOMCTBA, TPUMEHEHHUE.
KauecTBeHHas peakiiyisi Ha HOHBI
aMMOHMUSI.

A30THas KHCJIO0Ta, €€ MOIy4YeHHUe,
bu3nUecKre 1 XUMUYECKHUE CBOMCTBA
(oOmIve Kak MpeACcTaBUTENs Kiacca
KHCJIOT U crienupruIecKue).
Hcnonb30BaHWe HUTPATOB U COJIEN
aMMOHUS B KQU€CTBE MUHEPAIbHBIX
ya00peHnil. XUMHYECKOe 3arps3HeHue
OKpY’KaroUIEH CPEAbI COCTUHEHUAMU
a3oTa (KUCIOTHBIE TOXK/IU, 3arpA3HEHUE
BO3/1yXa, TOYBBI U BOJIOEMOB).
docdop, aIoTporHbIe MOAUGUKAIIAN
docdopa, puzndyeckre 1 XUMUIECKHUE
cBorictBa. Oxcua gocdopa (V)

u gochopnas kucnora, pusnueckre

OOBACHATD 0011IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB AJICMEHTOB
VA-rpynnbl 1 UX COSAMHEHUI C y9eTOM
CTPOCHHS UX aTOMOB.

XapakTepru3oBaTh PU3HUECKUE

¥ XUMHYECKHE CBOWCTBA MTPOCTHIX
BelecTB a3oTa u ocdopa u ux
COETMHEHHH (aMMHaKa, CoJICi aMMOHHS,
a30THOW KUCJIOTHI, HUITPATOB, OKCHAA
dbocdopa (V) u bochopHOit KUCIOTHI,
dbocdatoB), cmocoObI UX MOTYUECHUS,
MIPUMEHEHUE U 3HAYCHUE B TIPUPOJIC

Y )KU3HU YEJIOBEKA.

Onpenensats HOHBI aMMOHHUS U ocdat-
MOHBI B PaCTBOPE.

OOBICHATH CYIIHOCTh IKOJIOTHYECKUX
mpo0JIeM, CBSI3aHHBIX C HAXO0XICHUEM
coennHeHui a3ora u dochopa

B OKpY>Karolleu cpeae.

[InanupoBaTh M OCYIIECTBIATh

Ha TIPAKTUKE XUMUYICCKUC
OKCIIEPUMEHTHI, TPOBOIUTH HAOTFOICHUS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
AKCIIEPUMEHTA TIPH MPOBEICHUN
71a00paTOPHBIX OIBITOB U MPAKTHYECKOU
paboTHI.

CrnenoBath npaBuiaM 0€30MacHON
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Y XUMHUYECKHE CBOWCTBA, MOJIyYEHUE.
Hcnonb3oBanue hocdaToB B kKauecTBe
MUHEPAJIbHBIX yI00pPEHUH.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMIIeHHE C PU3UUECCKUMHU
CBOMCTBaMH a30Ta, ¢ocdopa

1 UX COCIMHEHUM (BO3MOKHO
HCTIOJIb30BAaHUE BUICOMATEPHUATIOB).
O3HakoMJIeHHE ¢ 00pa3liaMH a30THBIX
1 (hochopHBIX YTOOpEHUH.
[Tonyuenue, cobrpanue, paclio3HaBaHUE
Y U3YUYEHHE CBOMCTB aMMHAKA.
BzaumMoencTBrue KOHIEHTPUPOBAHHOM
A30THOW KHUCJIOTBI C MEJBIO
(BO3MOHO HUCMOJIb30BaHUE
BUJICOMATEPHUATIOB).

JlabopamopHhvie onvimoi.:
[IpoBeneHne KaueCTBEHHBIX PEaKIIU
Ha MOH aMMoHus U pocdar-noH,

U U3y4eHHUE MPU3HAKOB UX
IPOTEKAHUSI.

llpaxmuueckas paboma

Ne 3: Tlonmyuenne amMuaxa, u3y4eHue
€ro CBOMCTB.

Boruucnenus:

110 YPABHEHUSIM XUMHUYECKUX PEAKIUN

paboThl B 1abopaTtopuu

IIPY UCTIOJIb30BAHUHA XUMUYECKON
MOCY/Ibl U 000PYIOBAHUS.
[TIpon3BOANTE BEIYUCIICHUS

10 XUMAYECKUM YPABHEHUSIM.
Hcnonb30BaTh MpyU BBITIOIHEHUN
y4eOHBIX 3aJaHUI TEKCThI YUYCOHHKA,
CIIpaBOYHBIE MaTEpPHaIbI
(mIeproAMYECKYIO0 CUCTEMY XUMHUYECKUX
sanemenToB JI. 1. Menaeneena, Tabiuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHHM

Y COJIEN B BOJE, JIEKTPOXUMHUUECKHUM PsIT
HaIpsHKEHUI METAIIOB)
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2.4

Obmas
XapaKTEPUCTHKA
XUMUYECKHUX
AJIEMEHTOB
IVA-Tpynsl.
Yraepon

Y KPEMHUU, U UX
COCIMHECHHUS

OO0u1as xapakTepUCTUKa FJIEMEHTOB
[VA-rpynmnsl. OcCOGEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIEC CTEIIEHU
OKHCJICHUS.

VYriepoa, anioTponHbie MOAU(GUKAIIIH,
pacnpocTpaHeHue B IPUPOJIE,
dbu3nUecKrue 1 XMMUYECKHE CBOMCTBA.
Ancopbrusi. Kpyrosoport yriepojia

B [IPUPOJIC.

Oxkcupel yraepoaa, ux puanyeckue

1 XMMHUUYECKHE CBOMCTBA, JICUCTBUEC

Ha JKUBBIC OPTaHU3MBI, ITOJTYUYCHUE

Y IPUMEHEHHUE. DKOJIOTHYECKHE
POOJIEMBI, CBSI3aHHBIE C OKCHIOM
yriepona (1V), runoresa riro0aibHOTO
MOTETUICHUS KJIMMaTa, TapHUKOBBIN
aPexr.

VYronbHasi KUCIOTA U €€ COJU, UX
bu3rUecKre U XUMUIECKHEe CBOMCTBA,
MOJIyYEHUE U MIPUMEHEHUE.
KauecTBenHas peakiys Ha KapOOHAT-
noHsbl. Mcnosib3oBaHue KapOOHATOB

B OBITY, MEJTUIIMHE, TPOMBIIIJIEHHOCTH
Y CEJIbCKOM XO3SMCTBE.
[TepBoHayabHBIC TOHATHUS

00 OpraHMYECKUX BEIIECTBAX KaK

0 COEJIMHEHHUSIX yriiepoja (MeTaH, 3TaH,

OOBACHATD 0011IME 3aKOHOMEPHOCTH

B UBMEHEHUU CBOMCTB 3JIEMEHTOB
IVA-rpynmnsl ¥ uX COEIMHEHUI C yYETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh GU3NYECKUE

Y XUMUYECKUE CBOMCTBA MPOCTHIX
BEILIECTB yTJIEPOJa U KPEMHHUSA U UX
COEIMHEHU (OKCUIOB yIiiepoaa,
YTOJIBHOM KUCIIOTHI, KApOOHATOB, OKCUAA
KPEMHHSI, KPDEMHHEBOM KUCIIOTHI,
CUJIMKATOB), CHOCOOBI X IMOJTYYEHUS,
MIPUMEHEHUE U 3HaYEHUE B IPUPOJIE

Y )KU3HU YEJIOBEKa.

OOBACHATD MPUUNHHO-CIIEICTBEHHYIO
CBSA3b: CTPOEHUE BEILIECTBAa — CBOMCTBA
— IIPUMEHEHUE — Ha IIpUMepax
COCIMHEHHH yIJIepo/ia U KPEMHHSI.
Onpenensitb KapOOHAT- U CUJIMKAT-UOHbI
B PacTBOpE.

OOBACHATD CYIIHOCTh IKOJIOTUYECKUX
po0JIeM, CBA3aHHBIX C HAXOKIEHUEM
YIJIEKHUCIIOTO Ta3a B OKPY KaroIIen
cpene.

[TonTBepKaaTh 0COOEHHOCTH COCTaBa
OpraHUYeCKUX BEIIECTB MPUMEpPaMU
MPOCTBIX COEAMHEHUN (METaH, 3TaH,
STUJIEH, allETUJIEH, 3TAHOJI, TIMLEPHH,
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ATUJIEH, alIeTUJIEH, ’TAHOJ, TJIUIICPHH,
YKCyCHasi KUCIIOTa).

[IpupoHbIe ICTOYHUKH YTIIEBOIOPOI0B
(yroJib, MpUpPOAHBIN a3, HEQTH),
POJYKTHI UX TIepepaboTku (OCH3UH),
UX POJIb B OBITY U MIPOMBIIIUIEHHOCTH.
[TonsiTue 0 OMOTOTUYECKU BAKHBIX
BEILIECTBAX: JKUpax, OeiKax, yriaeBojaax —
Y X POJIY B )KU3HU YEJIOBEKA.
MarepuanbHOE €IMHCTBO OPTAaHUYECKUX
Y HEOPTaHUYECKUX COCTUHEHUM.
Kpemnuit, ero ¢usznueckue

U XUMUYECKHE CBOMCTBA, MOJyYCHUE

u npuMenenue. CoeTMHEHUS KPEMHUS

B nipupoje. O0mue npeacTaBiacHus

006 okcuze kpemuus (1V) u kpeMHUEBO#
KHCJIOTE.

Cunukatsl, X UCTIOJIb30BaHKE B OBITY,
MEUIMHE, TPOMBIIIIICHHOCTH.
Baxueitmme cTpouTenbHbIE MATEPUAIIBL:
KepaMHKa, CTeKJIO, IEeMEHT, OCTOH,
xese300eToH. [Ipobiemsl 6e30macHOTO
WCIIOJIb30BaHUsI CTPOUTETBHBIX
MaTepraioB B TOBCEITHEBHOM JKU3HHU.
Xumuyeckuii IKChepumenm:
Jlemoncmpayuu:

Mopenu KpUCTAITHIECKUX PEIIETOK

YKCYCHasi KUCIIOTa), B3aUMOCBS3b
HEOPTraHWYECKUX COSTMHEHHM yriepoa
Y OpPraHUYeCcKUX BEIIECTB.

OnuceIBaTh poib OEIKOB, JKUPOB

U yTI€BOJOB B PYHKIIMOHUPOBAHUU
’KUBBIX OPIraHU3MOB, COCTaB MPUPOIHBIX
HMCTOYHUKOB YTJIEBOJOPOIOB, UX POIb

B OBITY U ITPOMBIIIIICHHOCTH.
[1poBOANTH BHIUUCIICHHUS 110 YPABHEHUSIM
XUMHAYECKUX PEAKLIHAMN.

[InaHupoBaTh U OCYIIECTBIATH

Ha MPaKTUKE XUMHUECKHE
AKCIIEPUMEHTHI, TPOBOAUTHL HAOJIOICHMUS,
JienaTh BBIBOJIBI IO PE3yJIbTaTam
AKCIEPUMEHTA MPU MPOBEICHUH
71a00pPaTOPHBIX OIBITOB U MPAKTUYECKHUX
pabor.

CrnenoBaTh mpaBuiIamM 6€30MaCHOM
paboThI B J1abopaTopuu

MIPU UCTIOJIb30BAHUU XUMUYECKON
MOCY/Abl U 000PYOBAHUS.
Hcnonb30BaTh NP BHITIOJTHEHUT
y4eOHBIX 3aJaHUM TEKCThI yUYeOHUKa,
CIIpaBOYHBIC MaTEpPHaIbI
(ITeppoanuecKyro CUCTEMY XUMHUUECKUX
anemenToB JI. . MenneneeBa, Tabnuiry
PacTBOPUMOCTH KUCIIOT, OCHOBaHU U
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anmasa, rpadura, QymiepeHa.
O3HakoMIIEHHE C TTPOLIECCOM aJICOPOLIUU
PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOUCTBOM
IPOTUBOTa3a.

O3HakoMIIEeHHE C TPOAYKIIHEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH
(Buneomarepuansl: CUIMKaTHAs
MIPOMBIIIEHHOCTB ).

Mopaenu MOJIEKyJ1 OpraHUYEeCKUX
BEIIECTB.

JlabopamopHuwiii onvim:

[Tonyuenue, coOupanue, pacrio3HaBaHUE
Y U3yYEHHUE CBOMCTB YIJIEKUCIIOTO rasa.
IIpoBeneHNE KaYECTBEHHBIX PEaKIUi

Ha KapOOHAT U CHUJIMKAT-UOHBI

U U3y4YeHHUE MPU3HAKOB UX

IPOTEKAHUS.

Ipaxmuueckue pabomuwi:

Ne 4, TTosyyeHue yriekucIiioro rasa,
U3y4YE€HUE €r0 CBOUCTB.

Ne 5. Pemenue skcnepuMEHTaAIbHBIX
3aJ1a4 110 TeMe «BakHennne HeMeTaljIbl
U UX COCAUHEHUS.

Buiuucnenus:

10 YPaBHEHUSAM XUMHUYCCKUX PEaKIIni

Y COJIEW B BOJE, DIIEKTPOXUMHUUYECKUH DS
HaIpPsDKEHUH METAIIIOB)

Hroro no pazneny

25
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MeTaiibl M X CoeqMHECHUA

3.1

OO01ue cBOMCTBA
METAJLIOB

OO0mas xapakTepUCTUKAa XUMUUYECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nosioxkeHus B [lepuognueckoi cucreme
XUMHYECKUX IJIEMEHTOB

J.1. MeHneneeBa U CTpOCHUS AaTOMOB.
Crpoenune metamioB. Metaiuinueckas
CBSI3b U METAJNINYECKas
KpUCTaJUIMUECKask penieTka.
DIIEKTPOXUMHUYECKHAN PsIJT HAITPSIKEHAN
MeTaIOB. DU3UYECKUE U XUMUYECKUE
cBoMcTBa MeTalioB. O0IIHE CIOCOObI
nosryueHust metasuioB. [loHsTue

0 KOPPO3UHU METAJJIOB, OCHOBHBIC
CIOCOOBI 3aIIUTHI UX OT KOPPO3HH.
CrmnaBel (CTalb, 9yTYH, TIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY

Y TIPOMBIILJIEHHOCTH.

Xumuueckuii IKCnepumeHm:
Jlemoncmpayuu:

OO6pa3sisl METAIIJIOB | CILJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UU
METaJIJIOB (BO3MOKHO MCITOJIb30BaHUE
BUJIEOMATEPUAIIOB).

Jlabopamophvie onvimbpi:
O3HakoMIIeHHE ¢ 00pa3liaMy METAJLJIOB
U CIUIABOB, UX (PU3NUECKUMU

PackpbIBaTh CMBICH N3y4aeMbIX HOHATHI
Y IPUMEHSITH 3T MOHSATHUS [IPU OMUCAHUU
CBOMCTB BEILIECTB U UX MpPEBpaLCHUM.
OOBsACHATH 0011IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METaJJIOB M UX COCAMHEHUH C y4eTOM
CTPOCHHUS UX aTOMOB.

XapakTepu3oBaTh CTPOCHUE METAJIIOB,
o011e PU3NIECKUe U XUMHUUECKUE
CBOMCTBA METAJLJIOB.

XapakTepu3oBaTh OOIIUE CIOCOOBI
MOJTyYCHHS] METAIIJIOB.

OnurchIBaTh CIOCOOBI 3aIIUTHI METAJIJIOB
OT KOPPO3UH.

CrnenoBath mpaBuiIamM 6€30MacHOM
paboThI B 1abOpaTopuu

IIPU UCTIOJIb30BAaHUU XUMUYECKOM
MOCYJIbI U 000PYI0BaHUS.
[Tpon3BOAUTE BEIYUCICHUS

110 YPaBHEHUSIM XUMHUYECKUX PEAKITUH,
CCJIM OJIH M3 PEareHTOB COJICPKHUT
TIPUMECH.

YyacTBOBaTh B COBMECTHOM paboTe

B TIape WJIM TPYIITIE.

Vcrionb30BaTh MPY BHITOTHECHUN
y4eOHBIX 3aJJaHUM TEKCThl YUCOHUKA,
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CBOMCTBaMHU.

Bviuucnenus:

110 YPAaBHEHUSIM XUMHUUECKUX PEAKIIUA,
€CJIA OJIMH U3 PEareHTOB COACPKHUT
IpUMECH

CIIPaBOYHBIE MATEPHUAIBI
(ITepponueckyto CUCTEMY XUMUUYECKUX
anemenTtoB /. . MenneneeBa, Tabmauiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUM

Y COJIEH B BOJIE, DJICKTPOXUMUYECKUMN Pl
HaIpPsHKCHUN METAIIIOB)

3.2

Baxueiinme
METAJUIBI U UX
COCTMHEHUS

16

[[{enoynble METAIbI: TIOJIOKEHUE

B [leproanueckon cucteme XUMUYECKUX
anemenToB [[.M. Menpaeneena,

CTPOEHHE X ATOMOB, HAXOXK/CHUE

B ipupojae. Puzndecknue 1 XUMUIECKUe
CBOMCTBA (Ha IpUMEpe HATPHUS

1 Kauust). OKCUJIBI M TUIPOKCUIBI HATPUS
u kanus. [[pyuMeHeHue menouHbIX
METAJJIOB U UX COCJTMHECHUH.
[IlemoyHO3eMeIbHBIC METAIIJIBI MAarHUH

1 KaJIBIIUH: MTOJIOKECHHE

B [leprnoanyeckoil cucteMe XUMHUYECKUX
snemeHTOB .M. MenaeneeBa, ctpoeHue
UX aTOMOB, HAXO0XJICHUE B IPUPOJIE.
du3nyeckre 1 XUMUYECKHE CBOMCTBA
MarHus 1 KajJblius. Baxxknenmnime
COeMHEHUS Kaablus (OKCHUI,
TUAPOKCHU]I, COJTH ). JKECTKOCTH BOJIBI

U CIIOCOOBI €€ yCTpaHEeHHUSI.

AJIOMHAHH: TTOJIOKECHHUE

B [lepnonnueckon cucreme

OOBACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METaJIOB U UX COEAMHEHUH B FPYyIIax

C YYETOM CTPOEHUS UX AaTOMOB.
XapakTepu3oBaTh (pU3nYECKUe

Y XMMHYECKHUE CBOMCTBA IPOCTHIX
BEILECTB METAJUIOB U X COCINHEHUN
(OKCHIOB, TUAPOKCHUIOB, COJIEH),
CIOCOOBI UX TIOJYyUYEHUSs], TPUMEHEHUE

Y 3HaYEHUE B IPUPOJE U )KU3HU
YEJIOBEKA.

YcranaBnuBaTh NPUYUHHO-
CJIEICTBEHHYIO CBA3b: CTPOCHHE
BEIIECTBA — CBOMCTBA — NMPUMEHEHUE —
Ha IpUMepax U3y4aeMbIX BEUIECTB.
Pacno3naBaTh ¢ MOMOIIBIO KAUECTBEHHBIX
peaKkiMii HOHBI METAJIJIOB: MarHus,
KaJbIIMs, ATIOMUHMS, IHKA, xkerne3a (11)
u xene3a (III), menu (II).

Jloka3piBaTh aM(OTEPHBII XapaKTep
OKCHJIOB U THJIPOKCUOB aJTFOMUHUS
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XHMHYECKUX JIEMEHTOB

.. MenneneeBa, CTpOEHHUE aToMa,
HaxoXXJIeHUE B ipupojie. Duznueckue

1 XUMHYCCKHE CBOMCTBA aTFOMUHHUS.
AmMdboTepHbIC CBOHCTBA OKCH/JIA

U TUAPOKCHUA ATFOMUHUS.

Keneso: nonoxenue B [leproanyueckoit
CHCTEME XUMHUYECKHX AJIECMEHTOB

JI.. MenneneeBa, CTpOEHHE aTOMA,
HaxO0JIeHUE B pupojie. Duznueckue

U XUMHUYECKHE CBOMCTBA KeJe3a.
Oxcuel, TUAPOKCHIBI U con xere3a (1)
u xkene3a (III), ux cocras, cBoMCTBa

Y MOJy4YCHHUE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco6eHHOCTH B3aUMOJICHCTBHS OKCH/IA
KJIBITUSL U HATPHUS ¢ BOJOUM (BO3MOXKHO
WCITOJIb30BaHUE BUJICOMATEPHUAIIOB).
OkpammBaHue TUTAMEHI HOHAMH
HATPUs, KU U KaJIbLIH

(BO3MOXXHO HCITOJIb30BaHHUE
BUJIEOMATEPUAIIOB).

HccnenoBanue cBOMCTB KECTKOM BOJBI.
[Ipornecc ropenus xemne3a B KUCIOPOIe
(BO3MOXXHO HCITOJIb30BAHHUE
BUJIEOMATEPHUAIIOB).

U IIUHKA.

[InanupoBaTh M OCYLIECTBIATH

Ha PAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, TPOBOIUTH HAOIIOCHUS,
JieaTh BBIBOJIBI 110 Pe3yJibTaTam
AKCIIEpPUMEHTA TP MPOBECHUN
71a00paTOPHBIX OIMBITOB U MPAKTUYECKHUX
paoor.

CrnenoBarth mpaBuiiam 0€30MacHOM
paboThI B 1abopaTopun

IIPU UCII0JIb30BAHUU XUMUYECKOMN
NOCY/1bl U 000PYAOBaHUS.
[Tpon3BOANTE BBIUNCICHUS

M0 XUMHYECKUM YPaBHEHUSIM.
VYyacTBOBaTh B COBMECTHOM padoTe

B MIape WX TPYIIIE.

BricTpauBath pa3BepHyThIE TUCEMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHGOPMAIIHIO U3 yUeOHUKA

Y CIIPAaBOYHBIX MAaTE€pPUAJIOB, IPAMOTHO
VICII0JIB30BaTh U3YYEHHbIN TOHATUHHBIN
anmapar Kypca XuMHU
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Jlabopamopnvie onvimboi:

[IpoBeaeHNEe KaYECTBEHHBIX PEaKIIUii
Ha UOHBI (MarHus, KaJblUs, aTIOMUAHUSA,
nuHka, skenesa (1) u sxenesa (111), meau
(IT), onucanue NMprU3HAKOB UX
POTEKaHUS.

Uccnenoanue ampoTepHBIX CBOWCTB
TUIPOKCHUIA ATTFOMUHUS U THAPOKCHUIA
IIUHKA.

lIpakxmuueckue pabomoi:

Ne 6. XKecTkocTh BOIBI 1 METOEI €€
YCTpaHECHMUS.

Ne 7. Pemenue skcnepuMEHTAIIbHBIX
3a7a4 1o teMe «BaxHenme MeTasibl
U UX COCIMHEHUSD.

Buiuucnenus:

M0 YPaBHEHUSAM XUMUYECKUX PEAKITUH,
€CJIM OJIH U3 PEareHTOB JIaH B U30BITKE
WJIN COJIEPKUT MPUMECH;

MacCOBOM JTOJIM BBIXOJIa MMPOTyKTa
peakimu

Uroro no pazneny 20
XumMus M OKpYy:Kawilas cpeaa
4.1 | Xumus 3 BemecTBa n MaTepuaisl B IOBCEAHEBHON | XapaKTEPU30BATH POJIb XUMUHU

U OKpY>KaroIast
cpena

JKU3HHM 4yesioBeKka. besomacHoe
HCIIOJIb30BAaHNE BEIIECTB U XUMHUYECKUX
peakuuii B ObITy. [lepBas momoriis

B pa3IMYHBIX cepax AesITeIbHOCTH
JIFOJ€M, OCHOBHBIE BEIIIECTBA
Y MaTepuabl, IPUMEHSEMbIE B 5KU3HU
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IIPY XUMUYECKUX
0>KOrax "

OTPaBJICHUSIX.

XUMHUYECKOE 3arpsA3HCHUE
OKpYy>arollel cpenbl (mpeaenbHas

AOIIYCTHMAasA KOHIOCHTPpAINA BCIICCTB.

Poas xumnn

B pCHICHHUHN SKOJOTHYICCKUX HpO6HeM.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

N3ydenne 00pas3iioB MaTepralioB
(cTekIo, CIJIaBbl METAILIIOB,
MOJINMEPHBIE MaTepUaJIbI)

COBPEMEHHOTI'0 YEJIOBEKA.
OOBSCHATH yCIIOBUS O€30MAaCHOTO
MCTIOJIb30BaHUS BEIIECTB U XUMUYECKIX
peakiuii B ObITY.

AHanu3upoBaTh U KPUTUYECKU
OLICHMBATh MH(OPMALIUIO O BIUSHUU
IPOMBIIIEHHOCTH, CEJILCKOTO
XO03s1iCTBa, TpaHCIIOPTa U JIp. HA
COCTOSIHHE

OKpY’KarolIen CpeIbl.

YMeTh 0Ka3bIBaTh MEPBYIO MOMOIIH

IPU XUMHAYECKUX 0KOTaX
oTpaBieHusx. [[puHumaTh ygactue B
00CYyXIeHIH MPOOJIEM XUMUIECKON U
JKOJIOTMYECKOM HAIPABICHHOCTH,
BBICKA3bIBATh COOCTBEHHYIO MO3UITUIO
1o npodyaeme

U [Ipe/iiarath BO3MOKHBIE Iy TH €€
pelieHust

Hroro no pazzaeny: 3
PeszepBHOE Bpems 3
OBIIEE YN CJIO 68
YACOB

I10 ITIPOTPAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoandecTBO 4yacoB
Ne HaumeHoBaHue pa3ieioB K n duekTpoHHbIe (LM (pPOBbLIE)
n/n U TeM MPOrpamMmbl Bcero OHTPOJILHbIE paKTHiecKkne o0pa3oBaTe/ibHbIE PeCYpPChI
padoTbI padoTbI
Pa3znea 1. [lepBoHavaibHbIe XMMUYECKUE TOHATHS
XuMust — BakHasg 00J1acThb butmmoreka [JOK
11 €CTECTBO3HAHUS U 5 2 https://m.edsoo.ru/7f41837c
' MPaKTUYECKOU I'JIOBAJI-JIAB https://globallab.ru/
JESITEIILHOCTH YEJI0BEKa
BemecrBa n xXumuueckue Bubmiorexa HOK
1.2 15 1 https://m.edsoo.ru/7f41837c
peakiuu TJIOBAJI-JIAB https://globallab.ru/
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HCOPraHMYEeCKUX BeLIeCTB
butmmoreka [IOK
21 Bosnyx. Kucnopon. 6 https://m.edsoo.ru/7f41837c
' IToustue 06 okcumax T'JIOBAJI-JIAB https://globallab.ru/
Bonopoa. Ilonsatue o bubmmorexa IIOK
2.2 PO 8 1 https://m.edsoo.ru/7f41837c
KHCIOTaX 1 COJIIX TJIOBAJI-JIAB https:/globallab.ru/
butmmoreka [IOK
23 Bopa. PactBopsl. [lonsiTue 5 1 1 https://m.edsoo.ru/7f41837c
' 00 OCHOBaHUIX I'JIOBAJI-JIAB https://globallab.ru/
OCHOBHBIE KJIACCHI bubmuorexa [JOK
2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/7f41837c
COCTUHEHMI T'JIOBAJI-JIAB https://globallab.ru/

Hroro no pazneny 30



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

Paznen 3. llepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMmeHToB [I. . MenaeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsizb. OKHCINTEIbLHO-BOCCTAHOBHTEIbHbIE PCAKIHHU

[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema

bubmmoreka [JOK
https://m.edsoo.ru/7f41837c

31 XHMHHECKHX SIIEMEHTOB [, / I'JTIOBAJI-JIAB https://globallab.ru/
N. MenpneneeBa. Ctpoenue
aToma
XuMu4ecKas CBSI3b.
OKHCIUTENBHO- bubmmorexa LIOK
3.2 8 https://m.edso0.ru/7f41837c
BOCCTAHOBUTCIIEHBIC I'JIOBAJI-JIAB https://globallab.ru/
peakiuu
bubnuorexa LIOK
Hroro no pazgeny 15 https://m.edsoo.ru/7f41837c
I'JIOBAJI-JIAB https://globallab.ru/
bubnmnoreka IJOK
PesepBHOE Bpems 3 https://m.edso0.ru/7f41837c
I'JIOBAJI-JIAB https://globallab.ru/
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME
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https://m.edsoo.ru/7f41837c
https://globallab.ru/
https://m.edsoo.ru/7f41837c
https://globallab.ru/
https://m.edsoo.ru/7f41837c
https://globallab.ru/
https://m.edsoo.ru/7f41837c
https://globallab.ru/

9 KUIIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne ni/mm IpOrpaMMEI Beero KOﬁHTpOJ‘IbHLIe H%aKanecKne 0BPA30BATETbHBIE
padoThbI padoTbI pecypesi
Pa3znes 1. BemecTBo 1 XUMHYECKHE PeaKIU
bubnuoreka [{OK
11 [ToBTOpeHue u yriyOiaeHue 3HaHu 5 1 https://m.edso00.ru/7f41a636
' OCHOBHBIX pa3/esioB Kypca 8§ Kiacca I'JIOBAJI-JIAB
https://globallab.ru/
bubmuoreka [IOK
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 https://m.edso00.ru/7f41a636
' peaKImii T'JIOBAJI-JIAB
https://globallab.ru/
bu6nmorexa LIOK
13 DIIEKTPOTUTHYECKAS JUCCOIIHAITHSI. 8 1 1 https://m.edso0.ru/7f41a636
' XHUMHUUYECKHUE PEAKLUU B PACTBOPAX I'/IOBAJI-JIAB
https://globallab.ru/
Hroro no paszneny 17
Pa3znea 2. HeMeTaJ1JIbI M HX COeIMHEHHS
bu6nmorexa LIOK
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 https://m.edsoo.ru/7f41a636
' anemeHToB VIIA-rpynmnsl. ["anorenst T'JIOBAJI-JIAB
https://globallab.ru/
OO0mias XxapakTeprucTUKa XUMHYECKUX brbnnoreka [JOK
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 hittps://m.eds0.ru/77412636
' ) TI'JIOBAJI-JIAB
COCMMHCHHA https:/globallab.ru/
OO0mias XxapakTeprucTUKa XUMHYECKIX bubnnoreka [JOK
2.3 aneMeHToB VA-Tpymisl. A30T, pochop 1 ux 7 1 https://m.edsoo.1u/71412636
' ’ I'JIOBAJI-JIAB
COETMHEHUS

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

OO61mas xapakTepuCTHKa XUMUYECKUX

bu6nunorexa LIOK
https://m.edsoo.ru/7f41a636

2.4 SIEMEHTOB IVA-Tpynmel. Yriepon u 8 JIOBATL-TIAE
KpPpEMHHU U UX COCAUHCHUSA httpS//QIOba”aer/
Hroro mo pazneny 25
Pa3znea 3. Mera/yibI M MX COeIUHEHUS
bubnunoreka LIOK
o https://m.edsoo.ru/7f41a636
3.1 O6uue cBOlicTBa METAIIOB 4 CITOBAJIJIAE
https://globallab.ru/
bubnunoreka LIOK
3.2 Baxxuenme MeTajutbl U UX CO€IUHEHUS 16 https://m.eds00.ru/7f41a636
' TJIOBAJI-JIAB
https://globallab.ru/
Hroro mo pazneny 20
Pasnen 4. Xumus u okpy:kamomas cpeaa
bubmmoteka IIOK
4.1 BemecTBa 1 MmaTepuansl B KU3HU YEJIOBEKA 3 hitps://m.eds00.1/7f412636
' T'JIOBAJI-JIAB
https://globallab.ru/
Hroro mo pazneny 3
bubmmoteka IIOK
Pe3enBHOE BCMSL 3 https://m.edsoo.ru/7f41a636
p P [JIOBAJI-TIAB
https://globallab.ru/
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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https://m.edsoo.ru/7f41a636
https://globallab.ru/
https://m.edsoo.ru/7f41a636
https://globallab.ru/
https://m.edsoo.ru/7f41a636
https://globallab.ru/
https://m.edsoo.ru/7f41a636
https://globallab.ru/
https://m.edsoo.ru/7f41a636
https://globallab.ru/

IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne aTa nudpoBbIe
Tema ypoka Kontpoabnble IIpakTuueckue A bp
n/n Bcero u3ydyeHusi o0pasoBaTesibHbIE
padoThI padoThI
pecypchl
IIpeametr xumun. Poiab XUMHUH B )KU3HU
1 el 1 https://m.edsoo.ru/7efb3c3c
YyelloBeKa. Tela u BemiecTna
2 TTousTue o MeTomax MO3HAHUS B XUMUHU 1 https://m.edsoo.ru/9f459e9a
[IpakTuueckas padbora Ne 1 «IIpasuiia
a00ThI B JTa0OPATOPHUH U IIPUEMBI
3 P patop p 1 https://m.edsoo.ru/ab2a57ch
oOparnieHus ¢ 1abopaTOPHBIM
00opyI0BaHUEM»
Uucteie BemecTBa U cMech. CIocoObl
4 HI . 1 https://m.edsoo.ru/8dffeead
pasneneHusi cMecein
[TpakTuyeckas padora Ne 2
5 «Pa3nenenue cMmeceil (Ha npumepe 1 https://m.edsoo.ru/d9adcf25
OYHUCTKY TTOBAPEHHOM COJIN)»
6 ATOMBI M MOJIEKYJIBI 1 https://m.edsoo.ru/434a3592
XuMHYeCcKUe dJIEMEHTBI. 3HAKH
7 1 https://m.edso0.ru/3a97f7e6
(CMMBOJIBI) XUMHYECKUX JIEMEHTOB
[IpocTeie U ClOKHBIE BELIECTBA https://m.edsoo.ru/8d153ab3
9 ATOMHO-MOJIEKYJISIPHOE YICHUE https://m.edsoo.ru/b44af747
3aKo0H IMOCTOSHCTBA COCTaBa BEIIICCTB.
10 Xumuueckas popmyia. BaneHTHoCTh 1 https://m.edsoo.ru/3adc28cl
aTOMOB XMMHYECKHX DJICMCHTOB
11 OTHOCHTENIbHAS aTOMHAs Macca. 1 https://m.edsoo.ru/fac67eel
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OTHOCHUTENIbHAS MOJIEKYJISIpHAsE Macca

12

13

MaccoBas J0JIs1 XUMHYCCKOT'O
9JICMCHTA B COCIMHCHNH

KomnuectBo BemecTsa. Moib.
MomnsipHast macca

https://m.edsoo.ru/95bch8f5

https://m.edsoo.ru/668edb4a

14

dusnueckue U XUMUYCCKUE SIBICHUS.
XuMuueckas peakuus

https://m.edsoo.ru/8b878fcf

15

16

[Ipu3Haku U yciioBus NPOTEKAHUS
XUMHYECKUX PEaKIUi

3akoH COXpaHCHHA MACChl BCIICCTB.
XUMHUYECKHE YpaBHCHHUA

https://m.eds00.ru/84214963

https://m.edsoo.ru/aalcl52d

17

Breraucnenus KOoJIM4eCcTBa, MacCcChl
BCIICCTBA IO YPABHCHUAM XUMHNYCCKUX
peakuuii

https://m.edso0.ru/b1656492

18

19

20

Knaccudukanmss XuMuuecKkux peakimia
(coenuHeHus, pa3IoKeHHs,
3aMelIeHus, OOMeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
sHIMKIoneauct. O0o0IIeHNE U

CHCTEMaTH3aINsI 3HAaHUH

KonrtponsHast padora Nel mo reme
«BemecTBa 1 XUMHYECKUE PEAKLIUN»

https://m.edsoo.ru/fe58191f

https://m.edsoo.ru/213bbeaf

https://m.edsoo.ru/cc95e5ed

21

Bo3ayx — cmechk ra3zos. Cocras
Bo3ayxa. Kucimopox — smeMeHT u
npocroe BeuiecTBo. O30H

https://m.edsoo0.ru/237315cf

22

Ou3nyecKkue U XUMHUIECKHE CBONCTBA
KHUCJIOpo/ia (peaKIuyu OKUCIICHUS,
ropenue). [lonsTue 06 okcumgax

https://m.edso0.ru/67245d2f
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23

CriocoObI moryueHus KHCIOpOaa B
1abopaTopuu U IPOMBIIUIEHHOCTH.
[Ipumenenue kucmopoa

https://m.edso00.ru/896247ch

24

TemnoBoit 3¢ ekt xumMuaeckoit
peaKIyu, OHSATHE O
TEPMOXUMHUYECKOM YpaBHEHHH, K30- U
SHJIOTEPMHUYECKHUX PEAKIUIX

https://m.edsoo.ru/4d71febb

25

26

27

TorumBo (HedTh, yroib U METaH).
3arpsi3HEHUE BO3]lyXa, CIIOCOOBI €r0
MPEAOTBPAIECHUS

[IpakTrueckas pabora Ne 3 o Teme
«ITony4yenue u cobupanue KUCIOPOIa,
W3y4YEHUE €ro CBOMCTB»

BOI[OpOI[ — DJICMCHT U IIPOCTOC
BemecTBo. Haxoxaenue B npupone

https://m.eds00.ru/62a61752

https://m.eds00.ru/329545c9

https://m.edso0.ru/2325645f

28

duznueckre 1 XUMHUYECKHE CBOMCTBA
Bojtopoaa. [Ipumenenne Bogopoaa

https://m.edsoo.ru/ae9eb4b5

29

30

IlonsTHe 0 KMCIIOTaX U COJIAX

Crioco0bl TToTy4eHus1 BOAOPO/Ia B
nabopaTtopuu

https://m.edsoo.ru/d743bf8d

https://m.edsoo.ru/8dbbbc9b

31

[IpakTuueckas pabora Ne 4 o Teme
«Ilomyuenue u cobupanue Bo10poJa,
W3Yy4YEHUE €r0 CBOMCTBY»

https://m.edso0.ru/37a3324a

32

33

MossipHblii 00bEM ra30B. 3aKOH
ABorazipo

Brrunciienus 00bEMa, KoJIMuecTBa
BEILIECTBA ra3a 0 €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA WK 00BEMY

https://m.edsoo.ru/714a252d

https://m.edso0.ru/25858514
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34

Beruucinenus 006EMOB ra3oB IO
YPaBHEHHIO pEaKIMi Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILIIEHUI ra30B

https://m.edsoo.ru/ae3d2633

35

36

37

duznyeckre 1 XUMHUUECKHE CBOMCTBA
BOJIbI

CocraB ocHoBanui. ITousaTue 00
WHJIUKATOpax

Bopna xak pactBoputens. HacblieHHbie

W HCHACBIIICHHBIC paCTBOPLI. MaccoBas
A0JIs1 BEIIECTBA B paCTBOPEC

https://m.edsoo.ru/272b514c

https://m.edsoo.ru/3d2634ef

https://m.edsoo.ru/2b19b4el

38

[IpakTuueckas pad6ora Ne 5 o teme
«ITpuroroBiieHnE pacCTBOPOB C
onpeaeIEHHON MacCOBOM JT0IeH
PacTBOPEHHOTO BEIIECTBAY

https://m.edsoo.ru/9f55a219

39

40

41

Kontponbnas padota No2 o teme
«Kucnopoa. Bogopoa. Boga»
Oxcunsl: cocTaB, KiaccupUKalus,
HOMEHKJIaTypa

[TonydyeHue 1 XUMHYECKHUE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB

https://m.edsoo.ru/c1c97fe3

https://m.edsoo.ru/c321335c¢

https://m.edsoo.ru/bce52bca

42

OcHoBaHUs: COCTaB, KJIacCH(pUKAIIHS,
HOMEHKJIaTypa

https://m.edsoo.ru/cad9bc8a

43

44

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
OCHOBaHU

Kucnotsl: coctas, kimaccudukanus,
HOMEHKJIaTypa

https://m.edsoo.ru/eb3b238b

https://m.edsoo0.ru/c589a687

45

[TonydyeHue 1 XUuMHYECKHUE CBOMCTBA

https://m.edsoo.ru/d2cc4664
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KHCIIOT

46

47

48

Conu (cpeaHue): HOMEHKIATypa,
CTIOCOOBI OJTYYCHHUS, XUMHUUECKUE
CBOMCTBA

[IpakTrueckas padota Ne 6. Permenue
AKCIIEPUMEHTAJBHBIX 3a7a4 110 TeMe
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX
COEIMHECHUIN»

I'eneTnyeckas cBs3b MCXKAY KIacCaMu
HCOPIraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

https://m.edsoo.ru/66bad57a

https://m.edsoo.ru/ef5f5b6d

https://m.edsoo.ru/3eafb436

49

50

51

O06001IeHYE ¥ CUCTEMATU3aLMs 3HAHUI

KonTponbnas pabota Ne3 mo teme
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
coearHeHnn"

HepBHe IOIIBITKH KJ'IaCCI/I(I)I/IKaI_II/II/I

XUMHUYECKHUX 31eMEHTOB. [loHsaTHE O
rpynmnax CXOAHbIX 3JIEMCHTOB

https://m.edsoo.ru/aedf982e

https://m.edsoo.ru/53e93cf2

https://m.edsoo.ru/45cb955f

52

[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucreMa XUMHYECKUX
anemenToB . 1. Menaeneera

https://m.edsoo.ru/acfe3f3c

53

54

[Iepuonsl, rpynnel, MOATPYMIIBI

Crpoenue atomoB. COoCcTaB aTOMHBIX
sanaep. M3oTonsl

https://m.edsoo.ru/dd7cc851

https://m.edsoo.ru/b34e5fhl

55

CtpoeHue 3JIeKTPOHHBIX 000709eK
aTOMOB 3J71eMeHTOB [lepnonnueckon
cuctemsl [. 1. MenaeneeBa

https://m.edsoo.ru/fb64d6ef

56

XapakTepucTuKa XHUMHUYECKOTO
3JIEMEHTA T10 €ro MOJ0KEHUIO B

https://m.edsoo.ru/3627afb4
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IIepunonnueckoii cucreme /1. U.
Meunneneena

3nauenue [lepuoauyeckoro 3akoHa ass
pa3BuTHUA HAayKu U npaktuku. /. 1.

57 L https://m.edso0.ru/83762e95
MenaeneeB — y4€HBIM, IEJArOT U
rpa)xIaHuH
PesepBusblii ypok. O0001IEHIE U
58 CI/ICTzMaTI/ISZ pm[ 3HAHUN / bubnnorexa [IOK
. . https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas pabota Ne4 mo teme
bubnuoreka [{OK
59 «CTtpoeHne aToMa. XUMHUYECKAsl CBS3hY
. https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHas paboTa
9
60 JICKTPOOTPHIATEILHOCTD aTOMOB https://m.edsoo.ru/2667a766
XUMHAYECKHUX DJIIEMEHTOB
61 Wonnas xumuueckas CBS3b https://m.edso00.ru/2628cf49
K
62 OBAICHTHAS TIOJAPHAT XUMIHCCKa https://m.edso0.ru/67fb6476
CBA3b
KoBanenTHas Hemo a ecka
63 BAJICHTHAA HENOLIpHA XIMITHECKas https://m.edsoo.ru/f32e6211
CBA3b
64 CreneHpb OKUCIEHUS https://m.edsoo.ru/fe73b9dc
0 R
65 KHACIUTEIBHO-BOCCTAHOBUTEILHBIE https://m.edsoo.ru/665¢2d2d
peakuuu
66 OKXUCIIUTENN U BOCCTAHOBUTEIN https://m.edsoo.ru/eb264264
PesepBHrIit ypok. O6o0eHne 1
67 CHUCTEMATHU3AaIH 3HAHUH 10 TEME https://m.edso0.ru/62539d2c
«Ctpoenne aroma. XUMHAYECKas CBS3b
P I . 00600
68 C3CPBHBI YPOX ODIEHHE 1 https://m.edsoo0.ru/c8769b1b

cUCTeEMAaTH3alusd 3HaAaHUN
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OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME
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9 KUIIACC

Kosun4vecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka KonTpoabusbie IlpakTnueckue
n/n Bcero u3ydyeHusi o0pa3oBaTesibHbIE
padoThI padoThI
pecypcbl

[Tepuonuueckuii 3aKOH.
[Tepuonuueckas cuctema

1 pHoA 1 https://m.edsoo.ru/ac197bf5
XHMHUYECKUX djieMeHToR /1. U.
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHUYECKUX DJICMECHTOB 1 https://m.edsoo.ru/44bdf4b2
MEPBBIX TPEX MEPUOJIOB
Knaccudukanus 1 HoMeHKIaTypa

3 Puican P 1 https://m.edsoo.ru/d96e16b9
HEOPraHUYECKHUX BEILECTB
Bupl XuMU4uecKon CBSI3W U THUIIBI

4 A N 1 https://m.edsoo.ru/e39821fc
KPUCTAJUTMYECKUX PEIIETOK
KonTponbnas padota Nel mo teme

5 «IloBTOpEHUE U yriyOieHHe 3HaHU 1 1 https://m.edsoo.ru/2a531ece
OCHOBHBIX Pa3IeJIOB Kypca 8 Kiaccay
Knaccudukamus xuMuaeckux

6 (Vb 1 1 https://m.eds00.ru/61f97329
peakuuii o pa3IuyHbIM MPU3HAKAM
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 peakuuu. [IoHsATHE O TOMOT€HHBIX U 1 https://m.edsoo.ru/e73c3ef4
TETEPOTCHHBIX PEAKITHSIX
[ToHsiTHE 0 XUMHYECKOM PaBHOBECHH.

8 @DaKTOpBbI, BIUSIOIIAE HA CKOPOCTh 1 https://m.edsoo.ru/afbc35b2

XUMHYCCKOHU PE€aKMU U IMOJIOXKCHUC
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XUMHYCCKOI'O paBHOBECUA

10

OKHCANTENEHO-BOCCTAHOBUTEIbHBIE
peakiuu

Teopust 31EKTPOTUTHYECKOIN
nucconuanui. CUIIbHbIE U c1a0ble
ANEKTPOJIUTHI

https://m.edsoo.ru/16ddaal?

https://m.edso00.ru/965c6a66

11

HonHbIe ypaBHEHHS peakuui

https://m.edsoo.ru/43f4b85c

12

13

14

XHWMHYECKHE CBOWCTBA KUCIIOT U
OCHOBAaHMH B CBETE IIPEICTABICHUN
00 3JIEKTPOIIUTUYIECKOH AUCCOIHALIUH

XHUMHAYECKHE CBOICTBA COJIEH B CBETE
npeACTaBICHUN 00
AICKTPOJUTHYECKON JTUCCOIHAITIT

[TonsiTe o ruaponuse conen

https://m.edsoo.ru/9adee23c

https://m.edso0.ru/339ae525

https://m.edsoo.ru/be3c2519

15

16

17

O000IIIEHNE U CUCTEMATHU3AIINS
3HAHUH

ITpakTruueckas padora Ne 1.
«Perenne sxcriepuMeHTaIbHBIX
3agad»

KontpomnsHas padora Ne2 o reme
«ONEKTPONUTHYECKAS AUCCOLIHALIUSL.
XUMHUYECKUE PEAKLIUU B PACTBOPAX»

https://m.edsoo.ru/78322bfb

https://m.edsoo.ru/c172d37d

https://m.edsoo.ru/2b5a2162

18

OO6mrast XxapakTepruCTHKA TaJOTeHOB.
XUMHUYECKUE CBOMCTBA HA PUMEPE
XJiopa

https://m.edsoo.ru/c3eaeb47

19

XnopoBogopoa. ColisiHast KUCTIOTa,
XUMHYECKHUE CBOMCTBA, MOJTyYEHHUE,
IIPUMEHEHHE

https://m.edsoo.ru/daf6b6e?
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20

[IpakTuyeckas padora Ne 2 o Teme
«ITonyueHnue COMAHOM KUCTOTHI,
H3ydeHue e€ CBONCTB»

https://m.edsoo.ru/9a2bd4de

21

Brpluncienus 1o ypaBHeHUIM
XUMHUYECKHUX PEaKIIHid, €CJIU OJIUH U3
peareHToB J1aH B U30BITKE

https://m.edsoo.ru/fa37c94c

22

23

24

OO1w1ast xapaKTepUCTHKA 3JIEMEHTOB
VIA-rpynibl

AnIoTpOmnHBIE MOAU(UKAITUN CEPBHI.
Haxoxnenue cepbl u €€ coeTuHeHU
B MpUpoJie. XUMHUYECKHE CBOMCTBA
cephl

CepoBoj10poj1, CTpOEHUE,
¢bu3nuecKkre 1 XUMHUYeCKHe CBONCTBA

https://m.edsoo.ru/e79ebfa3

https://m.edsoo.ru/5e3339bd

https://m.edsoo.ru/384dcc68

25

Oxcunpl cepbl. CepHasi KHCIIOTA,
(bU3UYeCKre U XUMUYECKUE
CBOMCTBA, IPUMEHEHUE

https://m.edsoo.ru/ae5652f6

26

XHWMHYECKUE PEAKIINH, JIEIKAIINE B
OCHOBE IPOMBIIIUIEHHOTO crioco0a
ITOJIyYEHUS CEPHOU KUCIIOTHI.
XHWMHUYECKOE 3arpsi3HEHUE
OKpY>KaloIlIeu cpeibl COETUHEHUSIMU
cepbl

https://m.edsoo.ru/acc7d4bf

27

28

Brruncienne MaccoBOM JTOJIH BEIXOOA
MPOJYKTa peakluu

OO1m1ast xapaKTepUCTHKA SJIEMEHTOB
VA-rpynnsl. A30T, paclipocTpaHeHHE
B IIpUpoze, GU3ndecKue 1

https://m.edsoo.ru/7dac2b46

https://m.edsoo.ru/6bfdf145
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XMMHYECKUE CBOUCTBA

29

30

31

AMMuak, ero ¢puznyeckue u
XUMUYECKHUE CBOMCTBA, MOJyYECHUE U
MIPUMEHEHHE

[IpakTrueckas padota Ne 3 o Teme
«Ilonyyenune aMMuaka, U3y4eHHe ero

CBOICTBY»

A3OTHAas KUCIOTa, €€ (hu3nuecKue u
XUMHYECKHUE CBOICTBA

https://m.edsoo.ru/e69bfb89

https://m.edsoo.ru/f4c23a53

https://m.edsoo.ru/f2d85456

32

Hcnonb3oBaHue HUTPATOB U CONEH
aMMOHHS B KQU€CTBE MUHEPAIbHBIX
yao0peHuit. Xumuueckoe
3arpsi3HEHUE OKpYXKaroleil cpeibl
COECIMHEHUSAMH a30Ta

https://m.edsoo.ru/7fbdef49

33

®docdop. Oxcun pochopa (V) u
dbochopnas kucnoTa, PU3NIECKHUE U
XUMHYECKHE CBOMCTBA, MOTyYCHUE

https://m.edsoo.ru/c8af5f46

34

35

36

Hcnonb3oBanue GocdaToB B
Ka4yecTBE MHUHEPAIBHBIX YI00PSHHIA.
3arpsi3HeHue IPUPOTHON CPEIb
dbocharamu

VYraepon, pacnpocTpaHeHHE B
npupoje, Gu3ndeckue 1 XUMHYECKHe
CBOMCTBa

Oxcupl yraeposa, ux pusnueckue u
XMMUYECKHE CBOUCTBA.
DKosornyeckue mpoodIeMsl,
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)

https://m.edsoo.ru/79c¢51b82

https://m.edsoo.ru/eal6ee43

https://m.edsoo.ru/a6915c71
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37

YrospHasg KUCIIOTa U €€ COJIU

https://m.edso0.ru/36a13d99

38

39

40

[IpakTrueckas padota Ne 4 o Teme
"[losyyeHne yriekucioro rasa.
KavecTBenHast peakius Ha KapOOHaT-

noH"

[lepBoHayanbHbIE TOHATHUS 00
OpPraHMYECKUX BEIIECTBAX KakK O
COEIMHEHUSX yriepoaa

Kpemuuii u ero coeguHeHus

https://m.edsoo.ru/4de4a8dc

https://m.edsoo.ru/822fb263

https://m.edsoo.ru/1e94ee3a

41

[IpakTnueckas padora Ne 5. Pemenue
AKCIIEPUMEHTAIIBHBIX 3a71a4 110 TEME
«Baxnenne HeMeTaliIbl ¥ UX
COCITMHEHHUSY

https://m.edsoo.ru/d72fa3e8

42

43

KonTponbnas padora Ne3 no teme
«Bakuenme HeMeTaJUIEI U UX
COEINMHEHUI

OO61mas xapakTepucTUKa XUMUYECKUX
3JIEMEHTOB — METAJLJIOB.
Meranueckas CBsi3b U
MEeTaJUTNYeCKasl KpUCTaJInyeckas
pemérka. Pu3n4YecKue CBOMCTBA
METAJJIOB

https://m.edsoo.ru/f5bae73d

https://m.eds00.ru/83192917

44

45

XHUMHUYECKHE CBOMCTBA METAJIJIOB.
DIEeKTPOXUMHUYECKUN P
HaIpsHKEHUH METaJUIOB

OO1u11e crnocoObl MOTYyYSHHS
metaioB. CriaBbl. Beraucnenus mo
YPaBHEHUSIM XUMHUYECKUX PEAKLUM,

https://m.edsoo.ru/5a41d1d4

https://m.edso0.ru/435b87d4
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https://m.edsoo.ru/36a13d99
https://m.edsoo.ru/4de4a8dc
https://m.edsoo.ru/822fb263
https://m.edsoo.ru/1e94ee3a
https://m.edsoo.ru/d72fa3e8
https://m.edsoo.ru/f5bae73d
https://m.edsoo.ru/83192917
https://m.edsoo.ru/5a41d1d4
https://m.edsoo.ru/435b87d4

C€CJIM OAWH U3 pCarcHTOB COACPKUT

MIPUMECH

46 [ToHsiTHE O KOPPO3UU METAILIIOB https://m.edsoo.ru/2c28f427

47 [IlemoyHbIC METAJLIBI https://m.edsoo.ru/c86edb4a
@)

48 KCHIBT H THAPOKCHIRT HATPHA H https://m.edsoo.ru/4fdeelae
KaJus

49 meﬂoq?meMeHLHvHe METAILIRL = https://m.edsoo.ru/2bb5cf7b
KaJbLUHA U MarHui

50 Bakueiimue coequHEeHUA KAJILIN https://m.edsoo.ru/85c2cal6
00600

51 © HvleHHe 1 CHCTEMATHSAtIT https://m.eds00.ru/593a4ab7
3HAHUU
e 61 o

52 CCTKOCTD BOLBL I CHIOCODET € https://m.edsoo.ru/869f76b9
yCTpaHEHUS
[IpakTuueckas padbora Ne 6 o Teme

53 "YKEcTKOCTEL BOIBI 1 METOEI €6 https://m.edsoo.ru/669f6cdd
yCTpaHEeHUs"

54 AmroMuHuR https://m.edsoo.ru/37e792ee
A N

55 M(OTEpHEIC CBOHCTBA OKCHIA https://m.edsoo.ru/82b7fa7d
THJIPOKCHU/IA

56 Keneso https://m.edso0.ru/b3996d2a
O ,

57 KCHRL, THAPOKCHIBT I COMH AKee3a https://m.edsoo.ru/c3f79221
(1) u xene3a (1)
00600

58 © HvleHHe 1 CHCTEMATHSAHA https://m.edsoo.ru/dbd9af72
3HAHUHI
[IpakTnueckas padbora Ne 7. Pemenue
DKCIIE €HTa. 3a1ad 1o

59 KCHEPUMCHTAILHBIX 33121 10 TeMe https://m.edsoo.ru/462adf7f

«Bakuenme MeTaibl U UX
COEINHEHUI»
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https://m.edsoo.ru/2c28f427
https://m.edsoo.ru/c86edb4a
https://m.edsoo.ru/4fdee1ae
https://m.edsoo.ru/2bb5cf7b
https://m.edsoo.ru/85c2ca16
https://m.edsoo.ru/593a4ab7
https://m.edsoo.ru/869f76b9
https://m.edsoo.ru/669f6cdd
https://m.edsoo.ru/37e792ee
https://m.edsoo.ru/82b7fa7d
https://m.edsoo.ru/b3996d2a
https://m.edsoo.ru/c3f79221
https://m.edsoo.ru/dbd9af72
https://m.edsoo.ru/462adf7f

Brluncienus 1o ypaBHeHHUIM
XMMHMYECKHUX PEaKLUH, €CIIN OIUH U3
pEeareHToB J1aH B U30bITKE WIIH

60 1 https://m.edsoo.ru/a7a5913a
COJICP)KUT MPUMeECH. Beruucienus
MacCCOBOM JIOJIM BBIXOJIA MPOJTYKTa
peakuuu

61 O6O6erHHe 1 CHCTEMATHSAHA 1 https://m.edsoo.ru/eed7f912
3HAHUH
KonTponbnas padora Ne4 no teme

62 «Baxkneiume MeTasiabl 1 X 1 https://m.edso0.ru/5b499218
COEIMHEHNS»
B

63 crectsa f I\faTepHaHH B 1 https://m.edso0.ru/483adc3a
IIOBCCOAHCBHOMU XN3HU YCIIOBCKA
X

64 HMquCKoevgarpmHeHHe 1 https://m.edsoo.ru/f3f919fd
OKpYKaroIIen CpeIbl
P

65 OJIb XUMHH B peeHii 1 https://m.eds00.ru/a98127b9
9KOJIOTMUYECKUX MPoOIeM
P i . 0600

66 CSCPBHBI YPOX © EH cHme H 1 https://m.edso0.ru/1c364847
cucreMarui3anuvs 3HaHUU
P i .

67 CSCPBHBI YPOX 0606?6}1“6 1 1 https://m.edso0.ru/56f46bf5
cHUCTEMaTH3alMsl 3HAHUI
P i . 0600

68 CCPBHDI YPOK © iueHHe 1 1 https://m.edsoo.ru/b221b45c
cucreMarui3anuvs 3HaHUU

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJIBHOM ITPOI'PAMMBI

8 KVIACC

Kon
NpoBePsSIEMOro
pe3yabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeILHOM MPOrPaMMbI OCHOBHOT'O 00111€er0 00pa30BaHUus

1

ITo Teme: «HepBOHa‘-IaJII)HBIe XUMHWYCCKUC ITOHATHUS»

11

1.2

pacKpblBaTh CMBICII OCHOBHBIX XMMMUYECKHX IOHSTHUH: arowm,
MOJIEKYyJIa, XUMMYECKHI 3JEMEHT, IPOCTOE BEUIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOJHAsA), BaJEHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAs W MOJIEKYJIIpHas Macca, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJIIpDHAs Macca, MaccoBas J0Js XMMHUYECKOIO
3JIEMEHTa B COEJMHEHUHU, MOJSPHBIH 00BEM, XMMHUYECKas peakuus,
KJacCU(pUKalMsig  peakUHil:  peakuud  COEAMHEHHUS,  pPEaKIHH
pa3IOKEHUs,, PEAaKUMU 3aMelIeHMs, peakuuu oOMeHa, 3K30- U
SHAOTEPMUYECKUE PEAKIHUU, TEIIoBOW 3 (EKT peakiuu, pacTBOp,

MaccCoBas O0JA BEUICCTBA (HpOHeHTHaH KOHI_IeHTpaI_[I/IH) B paCTBOpPC

HINTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MMOHATUU H

MMPUMCHATH OTU MMOHATHA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

HCIOJIb30BaTh XUMHYCCKYIO CHUMBOJIMKY IJId COCTAaBJICHUSA (bOpMyJ'I

BEILIECTB U YPAaBHEHUN XUMHYECKUX PEAKIUN

14

PaCKphIBaTh CMBICJI 3aKOHOB COXpaHCHUA MacCcChbI BCIIECCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O Y4YCHHA, 3aKOHa

ABoraapo

1.5

1.6

OIpCaAcCIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHI)IX

COCOAUMHECHUAX

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUC PCAKIINU (HO qucily Hu COCTaBy

Y4aCTBYIOUIMX B PEAKI[MH BEILIECTB, MO TEIIOBOMY 3D (DEKTY)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJISIPDHYIO M MOJISIPHYKO MAacCChI

BCIICCTB




1.8

1.9

1.10

2.1

BBIUUCIISATH MAcCCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa 1Mo (opmyre

COCIMHEHUS,

BBIYHUCIISITH MACCOBYIO JIOJTIO BEUIECTBA B PACTBOPE

NPUMEHATh €CTECTBCHHOHAYYHBIC METOJbI TIO3HAHUSI — HAOIIOJICHHE,
U3MEpEHUe,  MOJCIIMPOBAaHUE,  OKCIEPHUMEHT  (peajbHBIdA |
MBICJICHHBIN )

[To Teme: «BaxkHeiime npeacTaBUTEIN HEOPTaHUIECKUX BEIICCTB)

pacCKpeiBaTb CMBICII OCHOBHBIX XHMHUYCCKHUX TTOHSATHH: OKCH I,

KHCJI0Ta, OCHOBaHUEC, COJIb

2.2

OIpCACIIATh INPUHAMJICIKHOCTb BCHICCTB K OHpeI[eJ'IéHHOMy KJIaCcCy

COCIMHEHUH 1Mo Gopmynam

2.3

KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHNM4YCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (ONHUCHIBaTH) OOLIME XMMHUYECKHME CBOMCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEPKAas OINHCAHHE IpUMEpaMu

MOJIEKYJIIPHBIX YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUNA

2.5

IMPOrHO3UpPOBATH CBOMCTBaA B€OICCTB B 3aBHUCHMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHUYCCKUX

HpeBpaHICHI/IfI B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
1ab0paTOpHBEIM O00OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSAMH IO BBINOJIHEHUIO
1ab0pPaTOPHBIX XMMHUYECKHUX OMBITOB MO TOTYYEHHUIO M COOHMpaHHIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOAA), HMPUTOTOBICHUIO
pacTBOPOB € ONPENEIEHHONM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBATh U MPOBOAUTH XUMUYECKUE IKCIIEPUMEHTHI 11O
pAaclO3HABAHUIO PACTBOPOB IIEJIOYEH U KHUCJIOT C IOMOIIBIO
WHIUKATOPOB (JakMyc, (eHondTaaerH, METUIOPAHK U IPYTHE)
MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON peakinu

ITo Teme: «llepmogmueckuit 3akoH u Ilepuogmueckas cucrema
xumudeckux snemeHToB J[. M. MenpeneeBa. CtpoeHne aTOMOB.
Xumnueckasi cBa3b. OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUI)
pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSITHH: SApO aToma,
AIIEKTPOHHBIA CJIOM aToMa, aTOMHas opOuTaidb, paguyc aroma,

XUMHUYCCKad CBA3b, IIOJIApHAass W HCIIOJIApHAasd KOBAJICHTHAA CBSA3b,




3.2

3.3

ANEKTPOOTPULATEIBHOCTh, HOHHAs CBA3b, HOH, KAaTHOH, AaHHWOH,

CTENeHb OKUCIICHUS

KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTBI

OMKCHIBATh U XapakTepu3oBaTh TabnuuHyro ¢opmy I[lepmomuueckoit
CHUCTEMbl XMMHYECKUX OJJIEMEHTOB: pa3jIM4aTh MOHITHS «TJaBHAas

noarpynmna (Arpymma)» u «mobounas moarpynmna (brpymma)y,

«Manble» U «OOJIBIINE) MEpUOAbI

3.4

3.5

packpsiBaTh cMmbica [lepuoauueckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOIUYECKON 3aBUCUMOCTH CBOICTB
XUMHWYCCKHUX DJJIEMCHTOB OT UX IIOJIOXKCHHSA B HepnoanquKoﬁ

CHCTCMC

COOTHOCUTHb  0003HAu€HHUs, KOTOpble HUMEKTCI B  Tabnuue
«Ileppoguueckass  cucremMa  XuUMHYeckux  dnemeHtoB  J[.U.
MenneneeBa» € YHUCIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XMUMUYECKUX 3JEMEHTOB (COCTaB M 3apsa  s1pa, oOluee Yucio

AIIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

3.7

9 KVIACC

OIpCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX
COCIUHCHHUAX

ONpCACIIAATL BUJ XUMHYECKOH CBS3U (KOBaJICHTHaSI u I/IOHHaSI) B

HCOPTaHNUYCCKUX COCIUHCHUAX

Kon
NpoBepPsAEMOro
pe3yJbTara

1

11

HpOBepﬂeMble NpeAMETHBIC PE3YJIbTAThI OCBOCHUA OCHOBHOM
06p830BaTeJ'II)HOI7I nmporpaMmbl OCHOBHOI'O 001ero 06p33OBaHI/IH

ITo Teme: «BemiecTBo U XUMHUYECKast peakuus»

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX IIOHATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIMUTHI, AIIEKTPOJUTHYECKAs UCCOLUAIuS,
peaKkIMy MOHHOrOo OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTHMBble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxuuu, OKHCIIUTETD,
BOCCTAHOBUTEINIb, OKHCICHHE W BOCCTAHOBIIEHHE, aJUIOTPOIUS,
aMpOTEepHOCTh,  XMMHYECKas CBA3b  (KOBAJEHTHas, MOHHAaf,

MeTaJlJIM4ecKasi), KpUCTaJUIMUecKas peméTka, CIUIaBbl, CKOPOCTh




XUMHUUYECKON peakiuu

1.2

1.3

14

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX IOHATUH H
IPUMEHSATh 3T OHATHUSA PU OIMCAHUY BELECTB U UX IPEBpALCHUN
COCTaBJIATh YPABHEHUS HIIEKTPOJIUTUYECKON TUCCOLMALUU KHUCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIUEHHBIC YPAaBHEHUs DPEaKLHUH
MOHHOr0 0OMeHa

paCKpeIBaTh CYHIHOCTH OKHCIIMTCIbHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa STHX PeaKIuii

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOUN pEeaKIuu

IIo Temam: «Hemeramnsl M uX coeguHEHUS» U «MeTamabpl U HUX

COCOAUHCHUA»

2.1

2.2

XapaKTepu30BaTh (OMHCHIBATH) OOIIUE U CIICHU(PHUIESCKUE XUMUIECKHE
CBOWMCTBA MPOCTBIX M CIJIOKHBIX BEIIECTB, MOJATBEpPXkAas ONMCAHUE
IIpUMEpPaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUI COOTBETCTBYIOILIUX

XUMHNYCCKHX peaKHI/Iﬁ

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MMOATBCPIKAAOIINX CYHICCTBOBAHUC

TCHETHYSCKOM CBS3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IMPOrHO3NPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH HNPOTCKAHUA XHUMHUUYCCKHUX npeBpameHHﬁ B PA3JIMYHBIX

YCIIOBHSX

2.4

CIENOBaTh MpaBWJIaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
71ab0paTOpHBIM 00OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSAMH IO BBINOJIHEHUIO
1ab0pPaTOPHBIX XMMHUYECKHUX OMBITOB MO TMOJYYEHHUIO M COOUpaHUIO

ra3o00pa3HbIX BEIECTB (aMMHaKa U YTIIEKHUCIIOro ra3a)

2.5

3.1

OPOBOJUTHh pEaKIUM, MOATBEPKJIAIOIINEe KadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEMIECTB: pPACMO3HABATH ONBITHBIM IyTEM XJIOPHI-,
Opomuza, womua, kapbonar, ¢ocdar, cumukKar, cyiubdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

IIPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaxX HEOPraHUUECKUX BEILIECTB
ITo Teme: «XHUMHSI U OKpYXKaroIIasi Cpear»

PaCKpbiBaTb  CMBICJI  OCHOBHBIX  XHUMHYCCKUX MOHSATHUH: HI[K

BCIICCTBA, KOPPO3Ud METAJIIIOB

3.2

IMPUMCHATE OCHOBHEBIC OIICpanuu MBICIINTETbHON JCATCIIBHOCTH —




aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTeMaTU3alUIo,
BBISIBIICHHE IPUYMHHO-CIICACTBEHHBIX CBA3€d — JUIS  H3yYeHHUS
CBOﬁCTB BCHICCTB MU XHUMHYCCKHUX peaKL{Hﬁ; eCTCCTBeHHOHay‘-IHLIC
METO/BI IO3HAHHSA — HAOIIOJICHHWE, W3MEPEHHE, MOJEIHPOBAHHE,

9KCIIEPUMEHT (peajbHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS

[lepBoHavanbHbIE XUMUYECKHE TOHSATHS

[Tpenver xumuu. Ponab XuMuu B KM3HHM 4YejoBeka. XUMHsS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ArperaTHoe COCTOSTHUE

BCIIICCTB

IlonsTHE O MeTOAAX MO3HAHUSA B XMMHU. UHCTBIC BEILIECTBA U CMECH. Crioco05b1

pas3aeneHus cmecen

1.3

1.4

ATOMBI © MOJICKYJIBI. Xumuueckue dieMeHThbl. CHMBOJIBI  XUMHYECKHX

JJICMCHTOB. HpOCTbIe K CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’IGKYHH}T)HOG YUCHUC

XuMuueckas Q)opMyna. BaneHTHOCTE aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OTHOCHTEILHAS aTOMHas macca.
OTHOCHUTENLHAA MOJICKYJISIpHAA Macca. MaccoBas 105151 XMMHAYECKOr0 3JIEMEHTA

B COCIMHCHUH

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MonsipHasg Macca. B3aumocBsI3p KoJM4ecTBa,
Macchl M 4Mcia CTPYKTYPHBIX eIuHUI BemectBa. Pacu€rsl mo ¢dopmynam

XUMHYECKHX COCIMHEHUM

dusnueckue U XUMHUYECKUE SABJICHHS. XUMUYECKas peakius U €€ NPU3HAKU.
3aKOH COXpaHEHHUs MacChl BellecTB. XumMuueckue ypaBHenus. Kiaccugpukanus

XUMHUYCCKUX peaKLII/II‘/’I (COCI[I/IHGHI/IH, Pa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

XUMHUUECKUH KCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCY 101, ¢ paBUIaMu
pabotrel B jaboparopuu W Tpu€MamMu OOpaileHuss ¢ JIabOpaTOPHBIM
0o0Opy/I0OBaHHEM, H3y4YE€HHE W OINUCaHHe (U3UUYECKUX CBOMCTB 00pa3loB
HEOPraHWYECKUX BEIIECTB, HaOmoJeHne (u3ndecknx (IUIaBIeHHE BOCKa,
TasHUE JIbJIa, paCTUpPaHUE caxapa B CTYIKe, KUIIEHUE U KOHJAEHCAIUs BOJbI) U
XUMHYECKHX  (TOpeHHe CBEuYd, MpOKaJMBaHWE MEIHOW  IMPOBOJIOKH,
B3aMMOJICIICTBUE MeJla € KHUCJIOTOW) SBJICHUH, HaOMIONEHHE M ONHCAaHuE
NPU3HAKOB TPOTEKaHWS XHMHUYECKHX peakuui (pa3iokeHue caxapa,
B3aUMOJICIICTBUE CEpHOW KHCIOTHI C XJOpUIOM Oapusi, pa3ioKeHue
ruapokcuaa menu(ll) mpu HarpeBaHuM, B3aUMOJIEHCTBUE Kelle3a ¢ PacCTBOPOM

conu meu(ll), nzyuenue cnocob6oB pazaeneHus: cMeceit (C mMOMOIIbI0 MarHUTa,




2.1

2.2

2.3

¢wibTpOBaHMEe, BBHIAPUBAHHE, NUCTHIUIALUSA, Xpomartorpadus), NpoBeIeHUE
OYHCTKH TTOBApEHHOW COJIM, HAOJIIOICHHE M OTMCAaHNE PE3YIbTATOB IPOBEACHUS
OIIBITa, WIIIOCTPUPYIOILIETO 3aKOH COXPAHEHUS MAacChl, CO3JAaHUE MOJEINeH

MOJIEKYJI (IIIapOCTEPIKHEBBIX )
Baxnelinue npecTaBUTeNIM HEOPraHMYECKUX BEIIECTB

Bosnyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocrtoe
BemecTBo. HaxokaeHwe Kuciaopoja B Hpupoje, (GU3NYecKHe M XUMHYSCKUE
cBorictBa (peakuuu ropenus). Oxcunbl. [Ipumenenue kucimopoga. CrocoOb!
MOJTy4eHHUsT KUCIOpoJa B J1ab0OpaTopuyd W TPOMBINUICHHOCTH. KpyroBopot

Kkuciopoja B mpupojie. O30H — arioTporHas MoaupuKaius KUCIopoia

TennoBoit 3 hekT XUMUIECKON peaKiuu, TEPMOXUMHUUYECKHE YPAaBHEHHUS, IK30-
U DHJIOTEPMUYECKUE PEeaKIK. TOTUIMBO: yTOJIb U METaH. 3arps3HeHHE BO3IyXa,
yCHUIIEHUE TapHUKOBOTO 3(peKTa, pazpyiieHue 030HOBOTO CII0s

Bonopon — anemeHT u mpocroe BemiecTBo. HaxoknaeHue Bojopona B MPHUPOE,
du3nueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYEHHS.

Kucnors! 1 conn

2.4

MonsipHblil 00bEM ra30B. Pacu€Tel Mo XUMHYECKUM YpPaBHEHUSIM

2.5

2.6

®dusnyeckue CcBoWcTBA BOAbl. Boma kak pactBopuTenb. PacTBOpEL
HacplleHHble 1 HEHACBILICHHBIE PAaCTBOPBL. PaCTBOPMMOCTH BELIECTB B BOJE.
MaccoBasg J0Ji1 BeIIECTBA B pacTBOpe. XHWMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpUpOAE M B KU3HM 4denoBeka. Kpyrosopor
BO/ABI B TIpuUpoJe. 3arps3HEHHe NpUPOAHbIX BoA. OxpaHa M OYMCTKa
MIPUPOIHBIX BOJ

Knaccugukanus Heopranmdeckux coequHeHunit. Oxcuabl. Knaccugukanus
OKCHJIOB: cojeoOpasyomue (OCHOBHbBIE, KHCIOTHbIE, amMQoTepHble) U
HeconeoOpasyrone. Homenknarypa okcujaoB. Pusndyeckue M XUMHUUECKUE

CBOIiCTBa OKCHAOB. [losryueHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoBaHUM: WIENOYM U HEPacTBOPUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHU. PU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHM. [TonyueHne ocHOBaHUI

2.8

2.9

Kucnotel. Knaccudukanus kucnor. Homenkinatypa kucinor. dusnueckue u
XUMHYECKHE CBOMCTBA KHUCHOT. Psam aktuBHOcTH MeTamnoB H.H. bekertosa.

HOJIy‘{CHI/IC KHUCIIOT

Comu. Homenknarypa coneil. @usznyeckue M XMUMHUYECKHUE CBOMCTBA COJEH.

[Tonydenue coneit




2.10

I'enernueckas cBsI3b MCKAY KilIaCCaMH HCOPTraHUYCCKUX COCIII/IHCHI/Iﬁ

211

3.1

3.2

3.3

XVUMUYECKUH  3KCHEPUMEHT: KadeCTBEHHOE OIPEAEICHUE  COACpHKaHUS
KHCJIOpO/a B BO3JyXe, IMOJy4YeHHEe, cOOMpaHME, paclio3HaBaHUE U H3YydEHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
yCJIOBHSI BOBHUKHOBEHUS U IIPEKpallleHus] ropeHus (1moxapa), 03HaKOMIIEHHUE ¢
oOpa3lilaMi OKCHJOB U ONHCAHHE WX CBOWCTB, IOJIy4YCHHE, COOWpaHHE,
pacrio3HaBaHME M M3Y4YEHHE CBOWCTB BOJOpOAA (rOpeHHe), B3auMoeicTBUE
Bozoposa ¢ okcugom Meau(ll) (Bo3MOXKHO UCTIOIB30BAHKNE BHIEOMATEPUATIOB),
HaOrofieHne o0oO0pa3llioB BEIIECTB KOJUYECTBOM | MOJb, MCCIEJOBAHUE
OCOOEHHOCTEHl pacTBOPEHHS BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IPUTOTOBJICHHE PACTBOPOB C OINpeNeIEHHON MacCOBOM J10JI€ll pacTBOPEHHOIO
BEIIECTBA, B3aMMOJEUCTBHE BOJbl C MeTaJyIlaMU (HaTpUEeM U KaJlbIHEM)
(BO3MOXKHO MCIIOJIb30BaHME BMJICOMATEpUANIOB), OINpPENIEICHUE pPacTBOPOB
KUCJIOT W IIEJOYEH C IOMOIIBI0 HMHJMKATOPOB, HCCIEIOBAaHHE 00pa3loB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAcCOB, HAOIIOACHUE H3MEHEHUS
OKpPAacKM WHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJI0YeH, Hu3ydyeHue
B3auMmojieiictBua okcuga menu(ll) ¢ pacTBopom cepHON KUCIIOTHI, KHUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIU3allii, I1I0JIy4YEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHNE OJHOIO0 MeTaula JpYyTMM M3 pacTBopa COJIM, pEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a/a4 Mo TeMe «BakHelmme kiacchl HEOPraHUYECKUX

COEIMHEHUI

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMOB. XUMUYeCKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[TepBble MNOMBITKM KIacCH(UKALUU XUMHMUYECKHX dJeMeHToB. IlonsaTue o
IpyNnax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHbIE METaJlIbI,
raJIOTeHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aMm@oTepHbIe

OKCHUIBI U TUAPOKCHUIBI

ITepuoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKUX d51eMeHTOB J1.1.
Menneneesa. Kopotkonepuoanas u JUTMHHOTIEPUOHAS (hopMbI
Ilepuoauueckoil cucrtembl XxuMuueckux anemeHtoB J[M. Menneneesa.
Ilepuonpr u rpynnbl. PU3NYECKHII CMBICT MOPSAIKOBOIO HOMEpa, HOMEpPOB

nepruoaa v rpyuribl 3JICMCHTA

CTpOCHI/IC aroMoB. CocTaB aTOMHBIX AACP. H3oTomsl. 3HeKTp0HBI. CTpOCHI/IC

OJICKTPOHHBIX 000JIOUEK aTOMOB IEPBBIX 20 XMMHYECKHX DJIECMCHTOB




3.4

3.5

IIepuognueckoit cucremsl .M. Menneneesa. XapakTepUCTUKAa XUMUYECKOTO

3JIEMEHTa 1O ero nojoxkeHuto B [lepuoguyeckoii cucreme [[.11. MenneneeBa

3aKOHOMEPHOCTH H3MEHEHHUS paauyca aTOMOB XUMHYECKHUX DJIEMEHTOB,
METaUIMYECKUX M HEMETaUIMYEeCKUX CBOMCTB IO TpYINaM UM MEPHOJIaM.
3nauenue I[lepuonuueckoro 3akoHa u Ileproauueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB JUIsl pa3BUTHsA Hayku W npaktuku. (.M. MennaeneeB — y4€HbIN U

I'pa)XKaaHHUH

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSIpHAs)  CBA3b.

DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBA3b

3.6

3.7

Crenenp okucieHus. OKHCIUTEIBFHOBOCCTAHOBUTCIIBHEIC pPCaKkuu. HpOII@CCI)I

OKHCJICHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMHUECKUH 3KCIIEPUMEHT: M3Yy4YeHHE OO0pa3lloB BELIECTB METaUIOB U
HEMETAJUIOB, B3aMMOJEHCTBUE THUAPOKCHAA LMHKA C pacTBOpaMU KHUCIOT U
1IeJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKI_[I/Iﬁ (ropeHHe, pC€aKuuu pa3jIOKCHUA, COGI[I/IHCHI/ISI)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

BeniectBo 1 xumnueckas peakuus. [ToBropenue

11

[Iepnonnueckuit 3akoH. lleprnoanyeckas cuctema XuMu4ecKux snemeHToB JI.1.
MenpeneeBa. CTpoeHue aTroMoB. 3aKOHOMEPHOCTM B H3MEHEHHUH CBOICTB
XUMUYECKHX JJIEMEHTOB IEPBBIX TPEX IEPUOAOB, Kaiuus, KaJIbLUi U HX
COCIIMHEHUI B COOTBETCTBHM C IIOJIOKEHUEM djeMeHTOB B llepuoaunueckon

CUCTCMC U CTPOCHUCM NX AaTOMOB

1.2

CrpoeHne BellecTBa: BHJAbl XMUMHYECKOM CBS3U. THUIBI KPHUCTANIMYECKUX
pPEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUINYECKON PEIIETKH
U BUJa XUMHU4eckoil csizu. Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKHX
BEUIECTB (MEXAyHapoAHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOWMCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJacCaM HEOPraHWYECKUX  COCJUHEHUH,

TCHECTUYCCKAA CBA3b HCOPTaHNYCCKUX BEIICCTB

13

Krnaccudukanys XuMu4eckuX peakiui Mo pa3inyHbIM IpU3HaKaM (10 YUCITY U
COCTaBy YYacTBYIOUIMX B pEaKLUU BEIIECTB, MO TEIUIOBOMY 3(ddexry, mo

N3MCHCHMIO CTCIICHEH OKMCICHHS XUMHUYECKUX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,
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[0 YYacTUIO KaTaiu3aropa). OK30- M JHIOTEPMHUYECKHE  peakluy,

TEPMOXUMHUYCCKUEC YPABHCHU. Ilousarue o CKOpPOCTH XHMHYSCKOM pC€aKnun

Ilonsatue 00 06paTI/IMI)IX u HeO6paTI/IMBIX XUMHYECKHUX PCaKIUIX. IlonsTue o
TOMOT'CHHBIX U I'CTCPOrCHHBIX PCAKIHAX. IIonsTHEe 0 XUMUYECKOM PaBHOBCCHU.
(DaKTOpBI, BJIIMAKOINHUE Ha CKOPOCTH XHUMHYSCKOHN pP€aKiukn MW IIOJIOKCHUEC

XUMHYCCKOI'O paBHOBECUA

1.5

1.6

1.7

2.1

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHHE  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMH C UCIOJIb30BAaHUEM METOJa

QJICKTPOHHOI'O OanaHca

Teopus 37E€KTPOAUTHUECKON AUCCOLMALMHU. DIEKTPOIUTHI U HEIIEKTPOIUTHI.
Karunonsl, annonsl. MexaHu3m JUCCOLMAIIMU BEUIECTB C PA3JIMYHBIMU BHUJIAMU
XxuMHuueckoi cBs3u. Ctenenp guccoruanui. CUIbHBIE U cIa0ble SJIEKTPOJIMTHIL.
Peaknmm moHHOrO OOMEHA. YCIIOBHS NMPOTEKAHUS PEaKIMii MOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE HMOHHBIE YpaBHEHHMs peakuuid. CBOICTBa KHCIIOT,
OCHOBaHMN M COJIEM B CBETE€ TNPEACTABICHHN 00 3JICKTPOIUTUYECKON

AucCconnuanuu. KauecTtBeHHBIE p€aKuuu Ha HOHBI. ITonstue o TuapoJImn3eC coJiei

XUMUYECKUI SKCIIEPUMEHT: O3HAKOMJIEHUE C MOJENSIMU KPHUCTAUIMYECKUX
PEIIETOK HEOPraHMYECKUX BEIIeCTB — METAJUIOB M HeMeTauloB (rpadura u
arMasa), CJIO’KHBIX BEIECTB (XJIOpUAa HATpPHUsl); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHUMHUYECKOM peaknuuu OT BO3ACUCTBUS Pa3IMUHBIX (PAKTOPOB;
HCCIEA0BAHUE  DJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  IIpolecca
JUCCOLMAIMU  KHUCIOT, WIEJO4ed M cojell  (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); TMPOBEACHHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKH
IPOTEKaHMs peakluii HOHHOro oOMeHa (00pa3oBaHUE OcajKa, BbIJCIEHUE Ta3a,
o0Opa3oBaHH€ BOJbl); OINBITOB, WJUIIOCTPUPYIOLUIMX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAaHOBUTENBHBIX PEAKLIMK (FOPEHHE, PEaKLUU Pa3JI0KEHUS, COCINHEHU);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C OMOIIbIO KaUeCTBEHHBIX peaKuil

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4
HemeTamis! ¥ UX COeIUHEHUS

OOmiast  xapakrepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHMS AaTOMOB,
XapakTepHble cTeneHH okucieHus. CtpoeHue u pu3nyecKrue CBOMCTBa MPOCTHIX
BEUIECTB — TaJlOTEHOB. XHMHUYECKHE CBOICTBA Ha IpUMeEpe XJjopa
(B3auMozielicTBUE C MeTaljlaMHM, HEMeTajlaMH, Iiefodyamu). XIJIOpOBOJIOPOA.

ConsHas KHUCJI0Ta, XUMHYCCKHE CBOﬁCTBa, IMMOJIy4YCHHUEC, IPUMCHCHHUC. I[eﬁCTBHe




2.2

XJIOpa M XJOPOBOJOPOJA HA OPraHU3M 4YesloBeKa. BaxkHelme XJIopuabsl U UX

HaXOXIACHUC B IIpHUPOAC

O6mas xapakrepuctuka djemMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpOSHUS
aTOMOB, XapaKTepHbIC cTeneHn okuciaeHus. CTpoeHne u (hU3nUecKue CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOIHBIC MOJTUPHUKAIMN
KHCJIOpOAa U cepbl. XMMHUYECKHe CBoWcTBa cepbl. CepoBOIOpOJ, CTpPOCHHE,
dusnveckne W XUMHYECKHE CBOMCTBA. OKCHIBI CEpbl KaK IPEACTAaBUTEIN
KHCIIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NICCKUE U XUMHYECKHE CBONCTBA
(oOmue Kak mpencTaBUTENs Kilacca KUCIOT W crenuduueckue). XUMHUIECKUE
peakiuu, JeKalrue B OCHOBE MPOMBIIIICHHOTO croco0a IMOJydeHHs] CepHOU
kucnotThl. [Ipumenenue. Conu cepHOM KHCIOTHI, KadeCTBEHHAs peaklus Ha
cynb(ar-uoH. Haxoxkmenue cepel U €€ COCNMHECHUN B TPUPOJE. XUMUYECKOES
3arps3HCHUE OKPYKAIOUICH CPEbl COCAMHECHUSMHU Cepbl (KHCIOTHBIC TOXKIH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €0 MPEeA0TBpAILEHUs

2.3

OOmast xapakrepuctuka syeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTENICHU OKUCIIEHUs. A30T, pacCIpoOCTpaHEeHUE B IIPUPOIE,
¢usnveckne U XUMUIecKre cBoiicTBa. KpyroBopor a3ora B nmpupojae. AMMHAK,
ero (u3nMyecKue M XMMUYECKHE CBOMCTBA, ModydyeHue U npumeHenue. Comu
aMMOHMs, #X (u3HYeckne ¥ XHMHUYECKHE CBOWCTBA, NPUMEHEHHE.
KavecTBeHHast peakuusi Ha MOHbI aMMOHHMs. A30THasl KUCIOTa, €€ MOoJyuyeHHe,
¢buzmveckue W XUMHUYECKHE CBOMCTBa (0OIIME Kak MpeJCTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIe aMMOHMS B
KauecTBE MHUHEPAIbHBIX yn0OpeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpY Karolei
Cpeabl COEMHEHUSMH a30Ta (KHCIOTHBIE TOKAM, 3arpsi3HEHUE BO3/yXa, MOYBbI

1 BOJJOEMOB)

2.4

docdop, amnorponHsle Mogudukanuu docdopa, puzndeckue U XUMHUYECKUE
ceorictBa. Oxcupg docdhopa(V) u docdopHas kuciora, Qusnyeckue u
XMMUYECKHE CBOWCTBa, mosydeHue. lcmomb3zoBaHue ¢ochaToB B KayecTBe

MUHEpaJIbHBIX y100peHuit

2.5

Obmas xapaktepuctuka 3yeMeHToB IVA-rpynmbel. OcoOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHUS. YIVIEpOJ, aUIOTPOIIHBIE
Moau(UKaAIK, paclpocTpaHEHHEe B MpUpoae, (U3HUEeCKUe M XHUMHUYECKUe
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupoae. OKcuasl yriepona,
uX (QU3MYecKue M XUMHYECKHE CBOMCTBA, NIEHCTBUE Ha JKHUBBIE OPraHU3MBI,

MOJIYUCHUC U ITPUMCHCHHC. OKOJIOTHYECKUE Hp06JICMBI, CBsA3aHHBIC C OKCHIOM




yrinepona(lV); rumotesa rino6agbHOrO MOTEIUICHUS KIMMaTa; MapHUKOBBIN
3¢dexT. YrompHas KucioTa M €€ CcolM, UX (QU3NYECKHe MU XUMUYECKHE
CBOWCTBa, MOJy4YeHHE U mpuMeHeHue. KauecTBeHHas peakuusi Ha KapOoHAT-
noHbl. Vcnonp3oBanue kapOOHAaTOB B OBITY, MEAULMHE, IIPOMBIIUIEHHOCTH U

CEJILCKOM XO3SICTBE

2.6

2.7

[lepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COEIUHEHUSIX
yriaepojga (MeTaH, 3TaH, STWJICH, AalleTWIEH, 3TaHOJ, TIJMLEPHUH, YKCyCHas
kucinora). X cocraB m xumuueckoe crtpoeHue. Ilonstue o Ouoiormuecku
BOXHBIX BEIECTBAX: XMpaX, OelKax, yrjieBoJaX — M HX pPOIU B HKU3HU
yeynoBeka. MarepuaabHOE €IMHCTBO OpPraHUYECKUX U HEOPraHMYECKUX

COETUHEHUN

Kpemuuii, ero ¢usnyeckue ¢ XUMHYECKHE CBOWCTBA, TNOJYYCHHE U
npumenenne. CoenuHeHusT KpeMHHS B mpupoze. OOmme mpencraBieHus 00
okcuae kpemuusi(1V) u kpemaueBoi kucinote. CUIUKATHI, UX UCHOJIB30BaHUE B
OBITY, METUITMHE, MPOMBIIUICHHOCTH. BaskHEHIIHEe CTPOUTEITBHBIC MaTEePHAIIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, jeye300eToH. IIpobiembl Ge3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCCIIHGBHOfl KHU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: H3ydeHHE OOpa3loB HEOPraHMYECKHUX BEIECTB,
CBOMCTB COJISHOM KHCIJIOTBI; ITPOBEJICHUE KAaUE€CTBEHHBIX PEAKIMM Ha XJIOpUI-
HMOHBl W HaOJIO/IEHWE MPHU3HAKOB HUX TMPOTEKAHUS; OIMBITHL, OTpa)karollue
¢u3nyeckre U XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
WCIOJIb30BaHNE BUJEOMATEPHUATIOB); O3HAKOMJIEHHE C 00pasllaMy XJIOpUIOB
(rayloreHN1I0B); O3HaKOMJIEHHE C oOpa3namMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO HCIIOJIb30BaHWE BHUJEOMATEpUATIOB); HAOMIOJIEHHE TIpoliecca
o0yrJIMBaHUS caxapa MoJl ACHCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
U3y4YeHUEe XMMUYECKMX CBOMCTB pa30aBI€HHOW CEpHOM KHCIOTHI, MPOBEICHUE
KaueCTBEHHOW peakuuu Ha cynbpaT-uoH U HaONIoJeHHe NpHU3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PM3UUECKUMHU CBOMCTBAMH a30T1a, hocdopa u ux
COE€IUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEpPHANIOB), 00pa3lamu
a30THBIX U (ochHOPHBIX yAOOPEHMIA; TTOTyUeHre, COOMpaHue, paclio3HaBaHUE U
M3Y4YeHHE CBOMCTB aMMHaKa; IpPOBEJCHHE KaueCTBEHHBIX pEaKIHi Ha HOH
amMmmMoHus W ¢ocdar-uoOH U U3YUYCHHE TPU3HAKOB UX IMPOTECKAHWUS,
B3aUMOJICHICTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C M0 (BO3MOXKHO
UCIIOJIb30BAaHNE BHJEOMATEPHANIOB); HW3YYEHHE MOJEIEN KPUCTAIUIMUECKUX
pemiérok anmasa, rpaduta, ¢yiUiepeHa; O3HAKOMJIEHHE C IPOLECCOM

azicopOLMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U yCTPOHCTBOM




MPOTHBOra3a; MOJy4YeHHE, coOMpaHMe, PACMO3HABAHHWE W H3YUYEHUE CBOWCTB
YIJIEKUCIOro ra3a; MpOBEJCHME KayeCTBEHHBIX peakluil Ha KapOoHaT- U
CWJIMKAaT-HOHbl ¥ M3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
MPOAYKLMEH CHUIMKAaTHOM NPOMBINUIEHHOCTH; pPEILIEHUE 3KCIEPUMEHTAIbHBIX

3aJ1a4 110 TeMe «BakHene HeMeTaJIbl U UX COSIUHEHUI

MeTtanisl 1 uxX COCIUHCHU A

3.1

OO0mas xapaKTepUCTHUKA XMMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU WX
nojoxxenus B llepuoamyeckoid cucreme XuMHueckux oanemeHtoB J[.U.
MeneneeBa u ctpoeHus aroMoB. CTpoeHre MeTaIIOB. MeTalinyeckas CBsi3b U
METAUINYECKass KpPUCTAIMYECKass pelérka. DJIEKTPOXUMHYECKUM  psifg

HaIpsHKEHNUN METaJUIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOMCTBa MeTaiuioB. OO0Imue crocoObl MOIyYeHUs
MeTaisioB. [loHsTHE 0 KOPPO3UK METANIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
kopposuu. CruiaBsl (CTalb, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHUE B

6BITy H IIPOMBIINIJICHHOCTH

[[lenounsle MeTayuibl: nosnoxeHue B llepuonnyeckoil cucTeMe XHMHUYECKUX
aemeHToB JI.M. MeneneeBa; CTpoeHHE UX aTOMOB; HaXO0XJEHHE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanusi). OKCHJIbI U
TUAPOKCUABI HaTpusd M Kanud. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB M HX

COE€IUHEHUN

3.4

IIlemouyHo3eMeNbHBICE  METAJIbl MarHuii W KaJbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xuMuueckux 3iueMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXJeHue B npupoje. PU3NYEeCKUe U XUMHUYECKHE CBOMCTBA
MarHus M Kaiuplus. Baxkuelnue coequHeHus Kaiablus (OKCHI, THIPOKCHI,

conu). JKEcTKkoCcTh BOJBI U CLIOCOOBI €€ yCTpaHEeHUs

3.5

3.6

AmoMuHMIL: TIONOXkEHUE B llepruoauyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.. Menneneesa; CTpoeHHE aToMa; HaxoaeHue B mnpupoae. dusmueckue u
XUMHYECKHE CBOMCTBA AMFOMHHMS. AM(OTEpHBIE CBOMCTBA OKCHA M THIPOKCHIA

AJTFOMHUHHA

Kenezo: nonoxenue B [lepuoanueckoil cucremMe Xumudeckux sneMeHToB J[.U.
MenpeneeBa; CTpOEHHWE aTOMa; HAXOXIECHHE B mpupoje. Pu3nMyeckue u
XUMHYECKHe CBOMCTBa jkene3a. Okcupipl, Tuapokcuabl u conu sxenesa(ll) u

xene3a(lll), mx coctas, cBOICTBA 1 TTOJTydEHUE

3.7

XUMUYEeCKUH OKCIICPUMCHT. O3HAKOMJICHUEC C 06p33HaMI/I METAJJIOB M CIIJIaBOB,

uX (U3NYECKUMHU CBOMCTBAMH; M3yYEHHE DE3yJIbTaTOB KOPPO3UH METAJIOB




(BO3MOXKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aMMOJICIICTBUSL OKCHJA KalblUsg W HaTpus C BOAOHM (BO3MOXKHO
WCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB); HMCCIICIOBAHUE CBOMCTB MKECTKOW BOJBI;
mpoluecca TOpeHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCHOJb30BaHHE
BHJIEOMATEPHAIIOB); MIPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMN HA MOHBI
(Maraus, Kanplus, amomunus, nubka, skenesa(ll) u xenesa(lll), memu(ll);
HaOJII0/ICHNE U OMKMCAaHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO  KCIIOJIb30BAaHME  BHUJCOMATEpHAJIOB);
uccienoBaHre aM(OTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS W THIPOKCHIA
LIMHKA; PEIICHNE IKCIIEPUMEHTAIbHBIX 3aJa4 10 TeMe «BaxxHelmme MeTauibl U

nX COCAUHCHU

XHMHMS M OKpYyXKarolas cpeaa

4.1

4.2

HoBble maTepuansl u TexHonoruu. BemiectBa n matepuanbl B MTOBCEIHEBHOU
JKU3HU 4YesloBeka. XUMHUS U 370poBbe. be3onacHoe ucroiab30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObITy. llepBas momMomp NMpu XUMHYECKHX OXKOTax M

OTPAaBJICHHUAX

OCHOBBI ~ JKOJIOTMYECKOW  TIPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxatomierd cpeapl [1/IK. Ponp XuMuun B pelieHHH 3KOJIOIMUECKUX MPOOIIeM.
[IpupoaHble HCTOYHMKM YTJIEBOAOPONOB (yrojb, MPUPOIHBIA ra3, HeQTh),

MPOAYKTHI UX MEePepabOTKH, KX POJIb B OBITY U TPOMBIIINIEHHOCTH

4.3

XUMUYECKUH OKCIICPUMCHT: U3Yy4YCHHC 06pa3u013 MaTepuajioB (CTCKHO, CIIJIaBbI

METaJJIOB, MMOJIMMEPHBIE MaTepUaIbl)




IPOBEPSIEMBIE HA OI'D ITIO XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIEeMOro
TpedOBaHMS

IIpoBepsiemble TpeOOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC

1

IIpencrasnenue:

11

0 TIO3HABAEMOCTH SBICHHHA NPUPOJABI, NOHUMAaHHUE OOBEKTUBHOU
3HAYMMOCTH OCHOB XMMMYECKOW HAyKM KaK 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIeH KyJIbTyphl M HpPaKTHYECKOU
JeSITEIbHOCTH YEJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHEC MECTAa XUMHHU CPEAU APYIUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCTOJAaX ITO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAaX HUCCICAOBAHUA BCHICCTB U HU3YUYCHUSA
XUMHUYCCKUX peaKum”I; YMCHUC HCIIOJBb30BaTh MOACIHN JJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

o cepax npodeccuoHaTbHON AESITEIBHOCTH, CBA3aHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHKEHHSIX
XUMUYECKOW HAyKH, YTO TMO3BOJIUT OOYYalOIIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyaylieit mpodeccuoHanbHON AeSITeTbHOCTH
U ceNaTh OCO3HAHHBIM BBIOOP XMMHM Kak HPO(QUIBHOIO MpeaMeTra

MIPH MEPEX0/I€ HAa YPOBEHb CPEAHETO 00111ero 00pa3oBaHus

Bnagenue cucreMoM XHMHUYECKHX 3HAHMH H YMCHUC TIPUMCHATH

CUCTEMY XUMHUYCCKUX 3H3HHI71, KOTOpas BKIIIOYACT:

2.1

BaXHEHIINE XWMHUUYECKHUE TIOHATHSA: XUMHYECCKUH 3JICMCHT, aTOM,
MOJIEKYJIa, BELIECTBO, NPOCTOE M CIOYKHOE BEIIECTBO, OJHOPOAHAS U
HEOOHOpPOJHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAsA W MOJICKYJIApHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHssi), XUMHUYECKas
peaKkuMs, peakuuu COEOUHEHHUS, PEAKIMU Pa3JIOKEHMs, PpEeaKuu
3aMelleHus, peakuy oOMeHa, TeIuIoBOoW 3(PQEKT peakluu, SK30- U
SHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MaccoBas OIS XMUMHUYECKOIO
AIIEMEHTa B COEMHEHUH, MacCOBasl JIOJIS U MPOLEHTHAs: KOHUEHTpaIUs

BCIICCTBA B paCTBOPC, AAPO aToOMa, BHCKTpOHHBIﬁ clion aToMa, aTOMHas




opOuTanb, paguyc aroma, BaJI€HTHOCTb, CTENEHb OKHUCICHHS,
XUMHYECKAsl CBSI3b, AJIEKTPOOTPULIATEIHLHOCTD, MOJISIPHASL U HETIOJIIpHAS
KOB&JICHTHAs  CBsI3b, MOHHas  CBsI3b, METALIMYECKas  CBA3b,
KpUCTa/LIM4ecKass pemérka (aToMHasi, HMOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIPHAs), UOH, KAaTUOH, aHMOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, pPEeaKUUd HOHHOro oOMeHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCICHHME W  BOCCTAHOBJIEHHE, DJIEKTPOJIU3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMble peaKuy,
CKOpPOCTb XMMHYECKOW peakumu, Karanuzatop, I[IJIK, xoppo3us

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIararomue 3aKOHbI XHMHUHU: 3aKOH COXpaHCHUA MACCHhI,
Hepﬂonnqecxnﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo

2.3

3.1

3.2

TEOPUHU XUMUU: ATOMHO-MOJIEKYJISIPHAS TEOpHsl, TeOpUs

SHGKTPOHHTHHGCKOﬁ Jucconrannmn
Bnagenue ocHoBamu XHUMHYCCKOH I'paMOTHOCTH, BKJ'IIO‘IaIOH_IeI‘;IZ

YMEHHE MPaBUIIBHO UCIIOIH30BATh N3yUCHHBIE BEIIECTBA M MAaTEPHAIIBI
(B TOM wyHclIe MHHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABHI,
NPOAYKTHl TEpepadOTKA TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yrasi, mpupoAHOro rasza, He()TH) B OBITY, CEIbCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE W TIOHUMAaHWE 3HAUEHUS JKUPOB, OCIKOB, YIIEBOIOB
JUIs OpraHW3Ma 4YelloBeKa; yMEHHE MPOrHO3UPOBATh BIMSHUE BEIECTB
U XMMHYECKHUX TPOIIECCOB HAa OPTaHWU3M YeNIOBEKa M OKPYKAIOIIYIO
IPUPOJHYIO CpENLy

YMEHHE HMHTErpUpoBaTh XMMUYECKHE 3HAHHUS CO 3HAHUSAMHU JIPYTHX

y4eOHBIX MPEIMETOB

3.3

HaJIMYue OMbITa pabOThl C Pa3IMYHBIMU MCTOYHHKAMHM WH(OpMaLUu
N0 XUMHM (Hay4yHas M Hay4yHO-TIOMYJISIpHAs JIUTEparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTHBHO OLICHUBATh I/IH(i)OpMaHI/IIO 0 Bf€HIECTBAX, HX
MMPEBPAIICHUAX u IMMPAKTHUICCKOM NPUMCHCHUU )51 YMCHUC

MCIIOJIb30BaTh €€ JUIs pelIeHns yueOHO-T103HaBaTeIbHbIX 3a/1a4

BJ'Ia)IeHI/Ie OCHOBAMH IIOHATHIHOI'O arrmapara M CHMBOJIMYECKOT'O

A3bIKa XMMUH JUISI COCTaBJICHUsI (HOpMYJ HEOPTraHWYECKHX BEILECTB,




YpPaBHEHUNM  XMMMYECKUX  PEaKkLMi; OCHOBAMU  XHMHYECKOU
HomeHnkatypsl (IUPAC u TpuBHanbHOI)

VYMmeHne OOBICHATL CBS3b MOJIOKEHHUS DJIEMEHTa B HCpHOHquCKOﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaATOMOB

5 XUMHUYECKHX JJEMEHTOB (COCTaB M 3apsn sjapa, oOlee YHucio
DJIGKTPOHOB), PACHpPEIEIICHUEM JJIEKTPOHOB TI0 JHEPreTHYECKUM
YPOBHSM aTOMOB IEPBBIX TPEX MEPHOJIOB, KU U KaJIbIIHS
[IpencraBienue 0  NEPUOJMYECKONM  3aBUCUMOCTH  CBOWMCTB
XUMHYECKHUX DJIEMEHTOB (paJlyC aroma, 3JIEKTPOOTPULIATEIBHOCTH),
6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX IEpUOAAX M IJIABHBIX
MOJArPYIIax) U 3JEKTPOHHOTO CTPOEHUS aTOMa
7 YMeHue KiraccupuImpoBaTh:
7.1 XHMHYECKHE DJICMCHTEI
7.2 HEOpraHUYEeCKUE BEleCTBa
7.3 XUMUYECKHUE PEaKIINI
8 YMeHue onpenensrs:
8.1 BaJICHTHOCTh W CTENEHb OKUCJICHHUS XUMHUYECKUX DJIEMEHTOB, 3apsil
' HOHA
8.2 BUJ XUMHYECKOH CBS3M U THUN KPUCTAJIMYECKOH CTPYKTYphl B
' COCIUHEHMSIX
8.3 XapakTep cpebl B BOJHBIX PAaCTBOpax BEMIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCIIUTEIb 1 BOCCTAHOBUTEID
9 YMeHne xapakTepru3oBaTh (U3MUECKUe U XUMUYECKUE CBOMCTBA!
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TrpaduT, amMmas,
9.1 KpeMHu#, a3oT, ¢ocdop, cepa, XJOp, HATpuUi, Kajaud, Mar"uii,
KaJIbIIMH, aJTFOMHHHH, JKEJIe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HUX BOJHBIX PacTBOPOB (BOa,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI W THIAPOKCHIBI
9.9 metaimoB |-l1IA rpynn, amromunusi, menu (l1), nunka, xeneza (Il u
' I11), oxcuasl yraepoaa (I u 1V), kpemuus (1V), azota u dpocdopa (111
u V), cepoet (IV u VI), ceprucras, cepHas, a3oTucras, a3zoTHas,
dbocdopHas, yrojibHasi, KpeMHHEBAsI KHCJIOTA U UX COJIH)
9.3 MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOICTBa  BEIIECTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUS, NMPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTBH ITPOTCKAHUA XUMHYCCKUX

HpeBpaHleHI/IfI B PA3JIMYHBIX YCIIOBUAX

YMEHHE COCTABIIATh MOJIEKYJIIPHBIE U HOHHBIE YPAaBHEHHUsI PEAKLUH, B

10
TOM YHUCJIE:
10.1 peakIii HFOHHOTO OOMeHa
10.2 OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOUINX XMUMHYECKHE CBOMCTBAa M3yUEHHBIX KJIAcCOB
' (TpyIin) HEOPraHUYECKUX BELIECTB
10.4 MOJTBEPKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU
11 YMeHue BBIYUCIATh (POBOIUTE PACUETHI):
111 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYI0O M MOJIIPHYIO MAacChl BEILECTB,
' MacCCOBYIO JIOJIFO XUMHYECKOTO JJIEMEHTA B COSAMHCHHIH
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM Ira30oB
114 [0 YpaBHEHUSM XHMHUYECKUX PEaKIUil U HaXOAUTh KOJINYECTBO
' BEIeCTBa, 00BEM M MacCy pearcHTOB WIH MPOyKTOB PEaKIIUN
12 Brnanenue (3HaHMe OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro TOo3HaHUA  (HaOIroIeHue,
191 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPH U3yUEHUH BEIIECTB U
' XUMHUYECKHUX SIBJICHUW; yMeHue chopMyaupoBaTh MpodieMy W
MPEJIOKUTH MMYTH €€ PEIICHUs
122 Oe3omacHOi pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCYJI0¥ M JIa0OpaTOPHBIM 000PYA0BAHHEM
npaBUIaMu 0€30MaCHOTO OOpaIEHUs C BEIECTBAMHU, HCTIOIb3YEMbIMHU
B TMIOBCEHEBHOM KM3HU, TIPABUIIAMU MOBEACHUS B LIEJSIX cOepeKeHuUs
123 3JI0pOBbSl U OKPYKAIOIIEW MNPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3ACUCTBHS HA >KUBBIE OPTaHU3MBI OMPEAeNEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W IMPEIOTBPAIICHUS WX BPEIHOTO
BO3JECHCTBUSA
13 Hanuuue npakTHYeCKWX HABBIKOB IUIAHUPOBAHUS W OCYIICCTBIICHUS
CIEYIOIINX XUMUYECKUX IKCTIEPUMEHTOB:
131 M3Y4YCHHE U OMucaHue (PU3MYEeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (1)I/ISI/I‘ICCKI/IMPI n XUMHUYCCKUMHU SIBJICHUSIMH, OIIBITHI,




WJUTFOCTPUPYIOILUE IPU3HAKY IIPOTEKAHNS XUMUUECKUX PEAKLIUM

13.2

U3y4eHHe CIIOCO00B pa3eeH s cMecel

13.3

[IOJIyYeHHUE KHUCIIOpPOAA M M3Y4YEHHME €ro CBOICTB; IOJIy4EHHE
BOJIOPOJIa U U3YUYEHHUE €ro CBOMCTB; MOJYYEHHE YIJIEKHCIIOTO rasa u

HU3YYCHHUC CTO CBOI>'ICTB; MOJIYUCHHUEC aMMHaKa U U3Y4YCHUC CT'0 CBOICTB

13.4

135

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJeHl

pPacTBOPEHHOIO BeLIeCTBa

IpUMEHEHUE WHNKATOPOB (;makmyca, METHJIOpaHkKa u
denondranenna) s ONpeneNeHUs XapakTepa cpelbl B pacTBOpax
KHUCTIOT U IIenoueit

UCCIIEJOBAaHUE U ONMCAaHME CBOICTB HEOPraHWYECKHX BEILIECTB
Pa3IUYHBIX KJIACCOB; U3yUYCHHE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJAMH  METaJUIOB,  PAacTBOPUMBIMM UM HEPaCTBOPUMBIMH
OCHOBaHUSIMU, COJISIMH; TOJYYEHHE HEpPACTBOPUMBIX OCHOBAHUN;
BBITECHEHHE OJIHOTO MeTajla JpPyruM U3  pacTBopa  COJIH;
uccienoBaHre aM(OTEPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

IUHKA

13.7

13.8

pelIeHre IKCIIePUMEHTAIbHBIX 3a7a4 1Mo TeMaM: «OCHOBHBIE KJIacChl
HEOPraHUYECKHUX COETUHEHMI; «ONEKTPOIUTUYECKAS
aucconpanusny; «BaxHellnne HeMeTalUIbl W HUX COECIUHEHUS,

«Baxneiinne MeTalIbl M UX COSTUHECHUS

XUMHUYECKHE  JKCIEPUMEHTHI,  WUIIOCTPUPYIONIHNE  MPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO OOMEeHa; KaueCTBEHHBIC PEaKIUU Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HOHBI: XJIOpPUI-, OPOMHUI-,
wonua-, cynedar-, ¢ocdar-, KapOoHaAT-, CHIMKAT-aHUOHBI,
THJIPOKCHU/I-MOHBI, KATUOHBl aMMOHUS, MarHusi, KaibIl¥s, aJFOMHHHUS,

xenesa (2+) u xenes3a (3+), menu (2+), nuHKA

14

VYmMmenue:

141

14.2

NpEACTaBIATL PE3YJIbTAThl JSKCICPUMCHTA B (I)OpMC BBIBOJOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITUPUYCCKUC
3aKOHOMCPHOCTHU

YCTaHaBJIMBATh CBA3U MCKAY PCAJIbHO Ha6J'IIOIlaeMBIMI/I XUMHUYCCKHUMU
SABJICHUAMHA H IMPOLECCaAaMH, IPOUCXOOAINIUMA B MaKpO- U MUKPOMHPE,

OOBSACHSATH MPpUYUHBI MHOT 006pa31z1;1 BCIICCTB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 [lepBoHayanbHbIE XUMUYECKNE TTOHATHS
11 Uucrele BemecTBa U cMecr. CrocoObl pa3esieHus: cMecei
12 ATOMBI M MOJEKYyJIbl. XHUMHYECKHE 3JIeMEHThl. CHMBOJIBI XUMHUYECKUX
' 351eMeHTOB. [IpocThie 1 CI0XKHbIE BELIECTBA.
13 Xumnueckas popmysa. BaleHTHOCTb aTOMOB XMMHUYECKHX J1eMEHTOB. CTeneHb
' OKHCJIEHHUS
3aKOH TIOCTOSHCTBAa cocTaBa BemiecTB. OTHoOcUTEIbHAsh AaTOMHas Macca.
14 OTtHOcHUTENbHAS MOJIEKYJISIpHAs Macca. MaccoBas J0Jsl XMMUUYECKOIO 3JIEMEHTa
B COCJIMHEHUU
L5 KonnaectBo BemectBa. Monb. Momnsipaass Macca. MousipHbId 00BEM Ta30B.
' B3anMocBs3b KOJIMUECTBA, MAacChl U YUCHIA CTPYKTYPHBIX €AMHUI] BELIECTBA
16 dusnuecKkue U XUMHUYECKUE SIBICHUSA. XHUMHUYECKas peakius U e€ MPU3HAKH.
' 3aKOH COXpaHEHUsl MacChl BelecTB. XMMUYECKHE YPaBHEHUS
5 [Tepuognueckuit 3akoH u Ileprogudeckas cucrteMa XUMHYECKHX JJIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
[Iepnoanueckuii 3akoH. Ilepuoanueckas cucrema XuMu4deckux snemeHTos J[.M.
2.1 MenneneeBa. Ilepuoas!l u rpynnsl. @U3HYECKUN CMBICI MOPSAKOBOIO HOMEPA,
HOMEPOB MEepH0/ia U TPYIIIHI JIEMEHTA
Crpoenue aromoB. CoctaB aTOMHBIX saep. M3otombl. DnexTponsl. CTpoeHue
2.2 JJIEKTPOHHBIX 000JI04eK aTOMOB TMepBbIX 20 XHMMHUYECKHX 3JIEMEHTOB
[Tepnonnueckoii cucremst 1.11. Menneneena
3aKOHOMEPHOCTH B MU3MEHEHHM CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
NEepUoJIOB, Kajus, Kajblug (paguyca aTOMOB, 3JIEKTPOOTPUIATEIbHOCTH,
2.3 METAJIMYECKUX W  HEMETAJUIMYEeCKUX CBOMCTB) M HX COEJUHEHHH B
COOTBETCTBUM C TIOJOKEHUMEM 73iIeMeHTOB B Ilepumoauueckoil cucreme u
CTPOEHHEM HX aTOMOB
3 CrpoeHue BeniecTBa
Xumnueckass cBs3b. KoBaneHTHass (MOnspHass W HEMOJSIPHAsi)  CBA3b.
3.1 ONEeKTPOOTPULIATEIBHOCTh ~ XUMHUYECKUX  3JeMeHTOB.  oHHas  CBs3b.

Meranauueckas cBSI3b




3.2

Tumnel KpUCTAIIMYECKUX PEIETOK (aTOMHasl, WOHHAsA, MeETaInyecKas),
3aBUCHUMOCTh CBOMCTB BEIIIECTBA OT THUIA KPUCTALIMYECKOM PEIIETKH M BHUIA

XUMHUYECKOU CBA3U

4.1

4.2

Baxueiie mnpeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnsl u ux

COCAMHCHUS. MeTtamisl 1 uX COCOIUHECHUA

Knaccugukaiuss ¥ HOMEHKIATypa HEOPTaHWYECKHX COCTUHCHUN: OKCHJIOB
(comeobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOTEepHBIC) u
HecosieoOpa3yriye; OCHOBaHHMW (IIETOYM W HEPAaCTBOPHUMBIC OCHOBAHWS);
KACIOT  (KHCIOpOJCOAepKale ¢  OECKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)

duznyeckne W XMMHYSCKHE CBOMCTBA IIPOCTBIX  BCIICCTB-HEMCTAJJIIOB!

BOJIOPO/Ia, XJIOpa, KUCIIOPOa, Cephl, a30Ta, hocdopa, yriepona, KpeMHUS

4.3

4.4

duznyeckrie W XUMHYECKHE CBOMCTBa IMPOCTBIX BCUICCTB-MCTAJJIOB: JIUTHUA,
HaTpu:A, Kajiusd, Marovusd W KaJlbOWsdA, aJJlOMHUHUA, JKCIIC3a. BHCKTPOXHMHHCCKHﬁ

paa HaHpH)KeHI/Iﬁ MCTalJIOB

duszndeckrue U XMMHYECKUE CBOMCTBA BOAOPOIHBIX CO@I[I/IHGHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckue U XUMHUYECKHUE CBOWCTBA OKCHAOB HemeraiwioB: cepel (1V, VI),
asora(ll, 1V, V), docoopa(lll, V), yriepona(ll, 1V), xpemuus(1V). TTonyuenne

OKCHJOB HEMETAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cporctBa okcunoB: MetamwioB IA—-IIIA rpynn, munka, mequ(ll) u

xenesa(ll, 11). [Toay4enue oKCHUI0B METAILIOB

XUMHUECKUE CBOMCTBa OCHOBaHUHN M aM(OTEpHBIX THIAPOKCHIOB (Ha mpuUMepe
TUAPOKCUIOB  aJIOMUHUS, JKene3za, UuHKa). [lomyuyeHue ocHOBaHuil U
aM(OTEPHBIX THAPOKCHJIOB

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJOPOJHON, CEPOBOIOPOIHOM,
CEpHHUCTOM, cepHOU, a30THOM, (ochopHOM, KpeMHUEBOH, yromapHOU. Ocolble
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.
[lonyuenue kucnor

OO6ume xuMHu4yeckre cBoiicTBa cpenux coneil. [lomyuenue comneit

[Tonyuenue, cobupaHue, pacro3HaBaHHUE BOAOPOJA, KHUCIOpOJa, aMMHAaKa,

YTJIEKHCIIOTO Ta3a B JIAbOpaTopuu
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[Toryyenne amMMuaka, CepHOW M a30THOM KUCJIOT B MpOMbIIUIEHHOCTH. O01ue

CITIOCOOBI TMOJIYUCHUA MCTAJJIOB




4.12

I'enernueckas cB3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMU4ecKuX peakuuid Mo pa3IuyHbIM MPU3HAKAM: 110 YUCIYy U
COCTaBy Y4YaCTBYIOIIMX B pPEaKLMU BELIECTB, IO TemioBoMy 3¢ddekry, 1o

W3MEHCHHIO CTCIICHEH OKHMCICHUS XUMUYECKUX DJIEMCHTOB

5.2

5.3

5.4

5.5

TennoBoil 3¢ hexT XMMHUYECKON peakIiy, TEPMOXUMUYECKHE YPaBHEHUs. DK30-

U SHJOTEPMHUYECKHE peakluu. TepMOXUMHUECKUE YPAaBHEHMUSI
OKUCINUTEIBHOBOCCTAHOBUTENbHbIE peakiui. OKUCIUTEIN U BOCCTaHOBUTEIH.
[Ipomieccbl  OKMCIIEHHUST W BOCCTAHOBICHHSA.  JJEKTPOHHBIA  OanaHc
OKHCIIUTEIbHOBOCCTAHOBUTEIIBHON peakiuu

Teopust AMEKTPOTUTUYECKON nuccoruanuu. KaTnoHsl, aHMOHBI. DIEKTPOJIUTHI U
HE3JIEKTPOIUThl. CHIIbHBIE U ci1a0ble 3JeKTPoIuThl. CTeNeHb AUCCOLUAIN
Peakuuu moHHOro o6meHa. YcCloBHs MPOTEKAaHUS PEaKUUA MOHHOTO OOMEHa,

IIOJIHBIE Y COKPAILIEHHBIC NOHHBIE YPABHEHUS PEaKIIUN

XHUMHS ¥ OKpYXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOM JKM3HM 4YelOBeKa. besomacHoe
UCIOJIb30BAaHUE BEUIECTB M XUMHMUYECKUX peakuuil B jgabopaTopuu u OBITY.

HepBaﬂ moMoump MMpru XUMHYCCKUX OKOrax U OTPABJIICHUAX

6.2

XVWMHYECKOE 3arpsi3HEHUE  OKpy’Karollell  cpeabl  (KHCIOTHBIE — JI0XK[H,
3arps3HEHUE MOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpPEeJOTBPALICHUS
[Ipenenvnas nonmyctumas koHueHTpauus BemiectB (ITJAK). Ponp xumuum B
pPELICHUH DHKOJOIMYECKHX MpoOsieM. VYcCuieHue MapHUKOBOro »ddekra,

pa3pyiieHrne 030HOBOTO CJIOSI

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢ocdopa, yrieposa, KpeMHHUSI U UX COEIMHEHUH B
OBITY, MEIWIMHE, TPOMBINUICHHOCTH W CEIbCKOM Xxo3siicTBe. [IpumeHenue
METAJUIOB M CIUIAaBOB (CTallb, YYTYH, IIOPAJIOMUHMMA, OpoH3a) B OBITY U
MPOMBIIIICHHOCTH UX coeAnHeHui. [IoHATHE 0 KOPpO3UHM METAaIOB, OCHOBHEIC

CIIOCOOBI 3alUTHI KX OT KOPPO3UU

[IpupoaHble UCTOUYHUKM YTIEBOAOPOAOB (Yroib, MNPUPOIHBIA Tra3, HeDTH),

MPOIYKTHI UX NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

HepBOHa‘-IaJ'IBHBIe MOHATHS 00 OPraHnvdcCKNX BCIICCTBaX KaK O COCAMHCHUAX
yriepoaa (MCTaH, 9TaH, 9THUJICH, AlCTUJICH, 3TAaHOJI, TJIMIICPUH, YKCYCHAA KI/ICHOTa).
IToHaTHe 0 OMOJIOrMYECKH BaKHBIX BCHICCTBAX: XHpaX, 6em<ax, YTJIeBOJAax — U UX

PO B )KU3HU YCIIOBCKA




PacuéTnr:

7.1 1o (opMysaM XUMUYECKHX COSIUHEHHUH
7.2 Macchl (MaccoBOM) JOJIM PaCTBOPEHHOIO BEIIECTBA B pPACTBOPE
7.3 10 XMMUYECKUM ypaBHEHUSAM




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» XuMmusl: 8-i kiacc: 6a30BbIl YPOBEHB: YUCOHUK; 5-¢ U3aHUE,
nepepadotanHoe ["abpuensu O.C., Octpoymo W.I'., Cnaakos C.A.
AxtnuonepHoe obmiectBo «M3aarensctBo «lIpocBemienne»

» Xumus: 9-if kiacc: 6a30BbIi YPOBEHb: YUEOHUK; S-€ U3/1aHNE,
nepepadotanHoe ["abpuensu O.C., Octpoymo W.I'., Cnaakos C.A.
AxtnuonepHoe obmiectBo «M3aarenscTBo «lIpocBemienne»

METOANUYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

HH(bOpMaHI/IOHHO-MGTOIII/I‘{CCKOC ITNCBMO 06 OCO6€HHOCTHX IIpCrogaBanus
yuyeOHoro npeamera «Xumush» B 2025/2026 yuedHOM roy
https://edsoo.ru/wp-content/uploads/2025/08/himiya.pdf

Meronnueckre peKOMEHIaluy 110 U3yYEHHUIO TeMbl « OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMI B IIKOJIBHOM Kypce xumuu (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/mr_himiya_o_v_r.pdf

Y4ebHOo-MeToAMuecKoe 00ecrieueHrne MpoIecCoB MPErogaBaHus XUMUH,
O6uonoruu, (U3MKUA HA YPOBHAX OCHOBHOT'O OOIIIETO U CPETHETO 00IIEro
O6pa30BaHI/I$I C BKIIOUCHHUEM AOITOJIHUTCIIBHOI'O I/IH)I(eHepHOFO KOMIIOHCHTA
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj komponent.pdf

bank 3aganuii 17151 TEKYIIETro OIICHUBAHKS 10 YYSOHOMY TPEAMETY « XHMUSDY
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/bank_zadanij _himiya ooo .pdf

KonrtekcTHbie 3a1aun. 3amanus K yaeOHOMY Kypcy «Xumusy». 8 kiace (2024
r.) https://edsoo.ru/wp-content/uploads/2025/01/kz_himiya_2024.pdf

MeToanueckne peKOMEHIAIUH 110 CO3TaHHIO KJIACCOB TEXHOJIOTHYECKOTO U
€CTECTBEHHO-HAYYHOTO TIpo(dHIiel U KIIaCcCOB C YITyOJICHHBIM U3yUEeHUEM
MaTeMaTUuKH, GU3UKH, XUMHH, OHMOJIOTHH B 00IIe00pa30BaTeIbHBIX
OpraHU3aIMsIX C UCTIOJIb30BaHUEM UH(MPACTPYKTYPBI, CO3JTAHHON B paMKax
HanmoHanbHOTOo mpoekTa «ObpazoBanue» (KBantopuymsl, IT-kyos1, Touku
pocra u np.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov_tehnol i _en_profilej 2025.pdf

Meroauueckue pekomenaannu. Oprann3zanus Bzaumoaeiicteus “Ilkona —
By3 — npeanpusitue’” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p 2025.pdf
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HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

e BUBJIMOTEKA LOK https://mounypoxu.pd/
e ['JIOBAJI-JIAB https://globallab.ru/
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