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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
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 Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
peaMeTa, YCTAHABIINBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpelyCMaTPUBAECT PACHpPEICICHUE €ro Mo KilaccaM U CTPYKTYpUPOBAHUE MO
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIY EMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa IS
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTebHON
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs NPEAMETAa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATEILHOCTH O00yYaromerocs IO OCBOCHHIO
y4eOHOTO COJIepKaHUSI.

3HaHMEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PECHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTUYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIOCOOCTBYET  pealiM3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4arolmmxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4eOHOM  JIesITEIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
LETOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPAaMOTHOCTH 00YUarOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  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 MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTpaMMbI TI0O XMMHUU CPOpMHUpOBaHA HAa OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI 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;

— TpelacTaBlieHUd 00 3IEKTPOJUTHUYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HAa OCHOBE JMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYroMy, BBITIOJHSAA (PYHKIUM OOBSCHEHUS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHWS B Hayke. M3yueHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM
3HaHWN W3 paHee W3YUYEHHBIX YUYeOHBIX mMpeaMeToB: «OKpyX)alomui MUpy,
«buosorus. 5—7 kiacce» u «dusnka. 7 Kmacey.

[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



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKUX peaKiuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE 1IETH, KaK:

— (GOpMHUPOBAHHUE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITENIBHOMY MPHUHSITHIO PEIICHUH,
CIOCOOHOH a1anTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOydaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJaM NO3HaHMsI, (HOPMHUPYIOIMIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHune yCiIoBH, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00yHarOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCaIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0OmeNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAYYHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YyMEHHA OOBSICHATh W OLIEHUBATH SIBICHUSA
OKpY>KaloIlIeT0 MHpa, MCIOJB3ys 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3YYCHUH
XMUMHMH, TPUMEHATh HUX IpPU PEIICHUU NpoOJeM B TMOBCEJHEBHOW XHU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
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
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOIIEYENIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MOl W HAMPABICHHOCTH JATbHEUIIETO
oOyueHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUYEHUS XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JIIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAs aTOMHAs —Macca.
OTHOcuUTEeNnbHAsT MOJIEKYJIsIpHast Macca. MaccoBast 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

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

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (II) mpu HarpeBanuu, B3auMoielicTBHE *kene3a ¢ pactBopoM cosd meau (1),
U3y4YEeHHUE CIOCOOOB pa3lesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMUA, XpoMaTorpadusi, MPOBEACHNE OYNCTKH MOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONUCAaHUE  PEe3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(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). Okcunbl. [lpumenenue xkucnopona. CrocoOsl



MOJIyYeHHUST KUCTopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — auioTportHas MoAUGUKAIISI KACIOPOaa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arpsi3HEHUE
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.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOpEI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10Jis BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. 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:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpazyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

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

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

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

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUIA.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONPEIECIICHUE CONECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOWMCTB KHUCIOpPOJa, HAOIIOICHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACIO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEIOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIeld pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAJIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE M3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
u3ydyeHue B3aumozeiicTBusa okcupa menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[TepBble TOTMBITKM KIACCU(DHUKAIMA XUMHUYECKUX dJeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yloT aM(pOTEPHBIE OKCHJIbI
Y TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynnbl. OuU3nUecKUl CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IEPUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XHUMHMYECKHUX  DJIEMEHTOB
[lepuonnueckoii cucremsl [[. WM. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajhyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

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

Xumuyeckass cBsa3b. KoBajieHTHast (MOJIIpHAsT UM HEMOJISIPHAs)) CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Iporecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:

H3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmoie ceazu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B § Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJNB30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: Hay4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, 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, IJTAaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

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

9 KUIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 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
CHUCTEME U CTPOCHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKUX
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
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
y4acTHUIO KaTajqu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUUYECCKUE
ypaBHEHHUS.

[Tonsitue 0 ckopocTH XuMu4eckoil peakuuu. [loHstre 00 OOpaTUMBIX H
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  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHEHUI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKUU C  HCHOJIb30BAHHEM  METOJIa
3JIEKTPOHHOTO OanaHca.

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 COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoMCTBa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHSATHE O TMAPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALUMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  OoOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOLINX — MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHHUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OOmast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaMy, HEMeTaUlaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NMpuMeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HAa OpPraHW3M YeJIOBEKa. BakHeWIlHne XJIOpUIbl U HX
HAaXOXJICHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MUYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOa
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 KHCIOT W ChenupuiecKkrue). XHWMUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CMOC00a TMOJyYeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHor KUCIOThl. CONMM CEpHON KUCIIOThI, KAYECTBEHHAs PEAKLIMs Ha



cynb(dar-uon. Haxoxmenue cepbl U €€ COCINMHEHHWA B MPUPOJE. XUMHYECKOE
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COECIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIU,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OO6mmast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIECHHS. A30T, pacOpOCTPAHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
dusznyecKkue u XMMHUECKUE CBOMCTBA, MoyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (GU3HMUYEeCKUEe U XMUMHYECKHE
cBOlicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenuduyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHMSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHnil. XuMUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl COEIMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOuYBbl U BoJnoEMOB). docdop,
aloTponHeie Moaudukamuu Gochopa, GUMUECKHE U XUMHUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaora, Pu3ndecKue U XMUMHUUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpOoHd,  aJuIOTPOIHBIE
MOAU(UKAIIUKA, PACHPOCTPAHEHHE B MpuUpoje, (U3UYECKUE U XUMHYECKHE
cBoricTBa. Ancopouus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
¢u3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
[OJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUEe MpPOOJIEeMBbl, CBS3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoresa rino6albHOrO TOTEIVICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
nojiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTMHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJiM B JKM3HM 4YeJlOBeKa. MarepualibHOE €IWHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue W XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHus 00
okcuae kpemuusa (IV) u kpemuueBoi kuciore. CHIMKAThl, UX HCIIOJb30BAaHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpoUTenbHbIE MaTepHallbl: KepaMuKa,



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

Xumuueckuii IKcnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMH Ha XJIOPUJI-MOHBI U HAOIOCHHE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTpaKawImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajJjoreHOB M HUX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEICHNE KaUeCTBEHHON peaKIny Ha Cybdar-
WOH W HAOJIOJeHWE TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX ya0OpEHUH, MOITyUYEHUE,
coOupaHue, pacrno3HaBaHUE U U3YyUYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUYECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICMCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YECHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢QyuiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTras3a, MoJydeHue, coOupaHue, paclo3HaBaHUE M U3yuUCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPHU3HAKOB UX 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.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHMe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TONTydeHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YYTYH, AIOPATIOMHHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
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 METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE 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 €€ yCTpaHEHHUS!.

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
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U con xkemesa (11) u xemnesa
(IIT), nx cocras, CBOICTBA U MOJTYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTaTOB KOPPO3WHU  METAIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MTPOIECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xenesza (I1I), mequ (1), HaGrOAEHUE U OMUCAHUE TPOIECCOB OKPAITMBAHMS
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 COCAMHCHUS.

XHMUA ¥ OKpPY:KaUas cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObiTy. IlepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaromeh cpeabl (MpeaeiabHas I0ImyCTHMAas
KOHIIeHTpalus BemiecTB, nainee — [1/IK). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKCnepumenm:

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

Mesricnpeomemnuwie céasu



Peanuzammsi MEXIpeAMETHBIX CBSI3€M MPW HM3YyUYEHWHM XMMHH B 9 Kiacce
OCYIIECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TIOHITHH, SIBISIONAXCS CUCTEMHBIMH JIJIT OTACITBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAY4YHBIM (DakT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®duzuka: Marepusi, aToMm, DSJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMbI, PATMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJIYIIPOBOJHUKH, JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, pACTBOPUMOCTb, KpUCTAITNYECKast
peméTKa, CruiaBbl, (PU3MUECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yAOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIAeMbIe, TOIUIMBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHUHU 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
COIL[MOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, IPUHSTBIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAlUN W
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)naTrpuoTH4eCKOro BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOIIECHUSI 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,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2)rpa:kIaHCKOro BOCIIUTAHUSA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABWIAX MEXKIWYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpoOllecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3)LIEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PA3BUTHs HAYKU U COCTAaBIISIOLIME
OCHOBY I TIOHUMAHUS CYIIHOCTH HAyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOU



JUTEPATYpPON, MOCTYMHBIMA TEXHUYECKHMMH CPEJACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTUH;

WHTEpPEC K OOYyYECHHMIO M TIO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJAMMOCTH COOJIONIEHUS TIPaBWJI OE30MacHOCTH TMPU  OOpAIICHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5)Tpy10BOIro BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY M3yUeHHUIO TIpodeccuil 1 TpyJa pa3auyHoro poja,
YBOKECHHUE K TPYyIAy M pe3yjbTaTaMm TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJIIBHOW TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEnHOU MpodecCuoHaTbHON AESTENHHOCTA U Pa3BUTH HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aJalITUPOBATHCS B MTPOGECCUOHAIBHOU CpeIe;

6)3K0JI0TrN4eCKOro0 BOCIIUTAHMS

HKOJIOTHYECKH I€JIECO00pa3HOE OTHOIICHHE K MPUPOJIE KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOIOICHUS
npaBuJ1 0€30MacCHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKKE B CUTYaLIUsIX,
YIPOXKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH UX PEIICHHS MOCPEICTBOM METOJ0B XUMUHU,
AKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEJIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX PpE3yJIbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
PUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT H JIPYTOE.), KOTOPHIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEIMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpPHIE O0OECIeunBarOT (PopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

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/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKUX BEIIECTB W XHMHUUYCCKHX PEaAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKHA U3YyYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciie1oBaTe/IbCKHe AeiCTBUS:

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI 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.

Pabora c nunpopmanueii:

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



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHPOpMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie auanora W (Wiu) JHUCKYCCHM) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
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 UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAaMU B COBMECTHOMH
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
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
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl yYeOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJSATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJlyYEHHUS! HOBBIX 3HAHHU 00 M3yuyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATEIbHOCTH MO  MOJYyYEHUI0 HOBOIO  3HaHWS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

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,
XUMHUYECKUN 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
OKHUCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKALUS pEeaKiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU 2h(EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, PaaUyC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIEeCTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIH) CHUMBOJHMKY Ui COCTaBICHHUS (HOpMYI
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHIL;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  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 TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuoguueckoit cucreme,
3aKOHOB COXPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUE€HUsI, 3aKOHAa ABOTrajpo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMHYeckux siaemernToB [J[. U.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeieHUe UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
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 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBHUSX;

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

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — ISl M3YyYEeHUs] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, €eCTECTBEHHO-HAYyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCINPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN);

ClIeIoBaTh  NpaBWIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYJIoM U
7abopaTopHbIM  000pY/IOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xonIy oOydeHus B 9 Kjiacce npeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPaCKpbhIBATh CMBICI OCHOBHBIX XUMHMYECKUX MOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTaHOBJIEHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIAaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMas
xoHuenTpaus [1/IK Bemecrsa;

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 BaJICHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl 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 Ilepuoamdeckoi CUCTEMBbl XHMHUYECKUX AJIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» M «1modouyHas
noarpynmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
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;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy YYAaCTBYIOIIUX B peaKIuu
BEII[ECTB, MO TEMIOBOMY 3(P(HEKTy, MO0 M3MEHEHHUIO CTENEHEH OKHCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEUDUUECKHE 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 COKPALEHHBIE YPABHEHUS PEAKIIMKA HOHHOIO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMU PA3JIMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO  MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1o ¢dopMyIie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

coONM0JaTh  MpaBWja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7ab0paTOpHBIM  00OpYJOBaHHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TIOIYYEHUI0O W COOMpaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

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

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3YUYEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE
8 KUIIACC

N KounyecTBOo4YacoB DJIeKTPOHHbIE
; HaumeHoBaHuepas3aejioB U (undposbie)
n/ Bcer  KontpoabnbiepaGor  IIpakTuueckuepador
TEMIIPOrPaAMMBbI oOpa3oBaTejibHbIEpecyp
n 0 bl bl
Chl
Paznen 1.1lepBoHavyanbHbIeXUMHYECKHETIOHSITUS
XuMHS — BakHas 00J1aCTh
. bubnnorexa [JOK
1.1 €CTECTBO3HAHMS U MPAKTUYECKOU 5 2
https://m.edsoo.ru/7f41837¢c
JesITeIbHOCTH YeJIOBEKa
bubnunoreka LIOK
1.2 B 15 1
CHICCTBA 1 XUMUHCCKICPCAKIIIH https://m.edsoo.ru/7141837¢c
Wroromnopazaeny 20
Pa3nes 2.BakHeiimme npeacTaBuTe Il HEOPraHHYECKUX BelleCTB
bu6mmoteka IIOK
2.1 B .K Nl 0 6
O3MYX. RHUCITOPOL. LIOHATHE 0D OKCHAX https://m.edsoo.ru/7141837¢c
bu6nunorexa LIOK
2.2 Bonopoa. Ilonsitue o KucioTax u cosix 8 1
HOPOA https://m.edsoo.ru/7f41837¢
bubnunorexa LIOK
2.3 Bona. PactBopsl. [ToHsiTHE 00 OCHOBaHUSAX 5 1 1
g p https://m.edsoo.ru/7f41837¢
)4 OCHOBHBIEKJIACCHIHEOPTaHUYECKUXCOEIUHE 1 1 1 bubmuoreka [{OK
' HUMN https://m.edsoo.ru/7f41837¢
Uroronopaszneny 30

Pasnen 3.01lepnoanyeckuii 3akon u [lepuoguyeckasi cucreMa xumnueckux 3jeMeHToB /. U. MenaeneeBa. CTpoeHneaToMoOB.

XUMHYECKASACBA3D. ORI/IC.J'IHTCJ’[BHO-BOCCT&HOBI/ITeJIbHLIepeaKI[I/II/I

3.1 Ilepuoanueckuii 3akoH u Ilepuoanueckas

7

bubnunoreka LIOK



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

cucTeMa XUMMUYECKuX 3y1emMeHToB /I, 1.
MenaeneeBa. CtpoeHreaToma

https://m.edsoo.ru/7f41837¢c

39 Xumuueckas cBsizb. OKHCIUTEIBLHO- g bubmuorexa [IOK
BOCCTAHOBUTEJBHBIE PEAKIUN https://m.edsoo.ru/7f41837c
bubmuorexa [IOK
Hrororopasxexy 15 https ://m.edsocL).Iru/ 7141837¢
PezepBHOEBpems 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

9 KUIIACC

N KounyecTBOo4YacoB JJIeKTPOHHbIE
* | HaumeHoBaHHMepAa3IeJ0OB U (ungposbie)
n/ Bcer  KoHTposbHbIEPa00 IMpakTnyecknepado
TEeMIIPOrpaMMBbl o0pa3oBaTe/bHbIEpeCcyp
11 0 ThI ThI
ChlI
Paznen 1.BeniecTBO 1 XUMHYECKHE PeaKIUU
11 [ToBTOpenue u yrirydiaeHne 3HaHUN 5 | bubnnorexa [JOK
' OCHOBHBIX Pa3IelIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKUXPEA 4 bubnnoreka [JOK
' KU https://m.edsoo.ru/7f41a636
13 ONEKTPOIUTHYECKAS AUCCOLUALIMS. 2 1 1 bubnnorexa [JOK
) XUMHYECKUE PEAKIINU B pACTBOPAX https://m.edsoo.ru/7f41a636
Hroronopazneny 17
Pa3znea 2.HemeTa/JIBI M HX COeTHHEHHS
)1 OO6m1ast XxapaKTepUCTUKA XUMUUECKHUX 4 | bubnuoteka [JOK
) anemeHTOB VIIA-rpynmsl. ['anoreHst https://m.edsoo.ru/7f41a636
OO61mas xapakTeprucTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u 6 bubmmorexa [TOK
’ - Py - ep https://m.edsoo.ru/7f41a636
e€coeTMHCHUS
OO01mas xapakTeprucTUKa XUMUIECKUX
23 aneMeHTOB VA-rpynisl. A30T, pochop 1 ux 7 1 Buommorexa LOK
' PYTHEL. ’ P https://m.edsoo.ru/7f41a636
COEJIMHEHHUS
OO6mrast XxapaKTepUCTUKA XUMHUECKHIX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 buommorexa [OK
. N by ' pol https://m.edsoo.ru/7f41a636
KPEMHHH U UX COETMHEHUS
Uroronopaszneny 25



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

Pa3gen 3.MeTa/JIBI M X COCAUHECHUSA

bu6mmoreka [IOK
A I 4
3 ObumecBoACTBAMETAIIOB htps://m.edsoo.ru/7f41a636
bubmuorexa [JOK
2 B 7 1
3 KHENUIINE METAJUIBI U X COEIMHEHUA 6 hitps-//m.cdsoo.ru/7f4 12636
Uroronopazneny 20
Pasznen 4. Xumus u okpyxamomasi cpeaa
4.1 BemiecTBa 1 MaTepHUaisl B )KU3HU YEJIOBEKA 3 bubmmorexa LHOK
) B p https://m.edsoo.ru/7f41a636
Hroronopaszneny 3
PesepBHOEBpEMS 3 bubnnorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

8 KVIACC

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI
Koanposepsiemoropesyiabtara 0CBOEHNSI OCHOBHOI1 00pa30BaTe/ILHON NPOrPaMMbI
OCHOBHOTI'0 00111ero 00pa3oBaHus

1 ITo Teme: «IlepBoHaYaIbHBIC XUMUYECKHE TOHITHS»

PACKpBIBATH CMBICII OCHOBHBIX XUMHUYECKUX MTOHSTUI:
aTOM, MOJIEKYyJa, XMMHUYECKUH D3JIEMEHT, IPOCTOE
BEIIIECTBO, CJI0KHOE BELIECTBO, CMECh (OHOPOIHAS U
HEOJIHOPO/HAsI),  BaJEHTHOCTb,  OTHOCHUTEJbHAs
aTOMHas W MOJIEKYJISIpHas Macca, KOJUYECTBO
BEIIIECTBA, MOJIb, MOJISIpHAas Macca, MaccoBas A0
1.1 XMMHUYECKOI0 3JIEMEHTAa B COEIMHEHHM, MOJISPHBIH
00BEM, XUMHYECKas peakuus, KiacCUpUKaLus
PEaKIIMA: peakuuu COEIMHEHMUS, peakuuu
pas3yIoKEHUs], peaklliu 3aMeLICHUs], peaklui OOMeHa,
9K30- U OHAOTEPMUYECKUE PEAKIUH, TEMJIOBOU
3 deKT peakuuu, pacTBOp, MaccoBas J0JIs BEIeCTBa

(mporieHTHAsE KOHIIGHTPAIIUsI) B PaCTBOPE

HIUTIOCTPUPOBATH B3aMOCB3b OCHOBHBIX
1.2 XUMHUYECKUX TTOHITUN U IIPUMCHSTD 9TU MMOHATHS ITPU

OIMCAHUU BEUIECTB U UX MPEBPALICHUI

UCIOJIb30BaTh ~ XUMHYECKYI0  CHUMBOJMKY  JJIs
1.3 cocTaBilieHUs (QOpMyJ BEIIECTB M  ypaBHEHHI

XUMHUYECKHX PEaKUi

PaCKpbeIBaTh CMBICII 3aKOHOB COXpPAaHCHUA MAaCChI
1.4 BCIICCTB, IOCTOAHCTBA CoCTaBa, aTOMHO-

MOJIEKYJISIPHOTO Y4€HHUs, 3aKOHa ABOTajpo

OonpeaAciIsiITb BAJCHTHOCTH AaTOMOB DJJIEMCHTOB B

1.5

OMHAPHBIX COEANHEHUIX

KJIAaCCU(UIIUPOBATh XUMUYECKUE PEaKIUU (IO YUCITY
1.6 U COCTAaBY Y4YaCTBYIOUIMX B PEAKIUM BELIECTB, I10

TeroBomMy 3 dexTy)




1.7

1.8

BBIYUCIIATH ~ OTHOCHUTENIbHYIO  MOJIEKYJSIDHYIO U
MOJIIPHYIO MacChl BEILIECTB

BBIYUCIIATh MACCOBYIO JOJHO XHUMHYCCKOI'O 3JIEMCHTA

o Gpopmyse coeTMHEHNUS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCIICCTBA B PaCTBOPC

1.10

MNPUMCHATH €CTCCTBCHHOHAYYHBIC MCTO/bI ITO3HAHUSA
— Ha6J'II-OI[eHI/IC, HU3MCPCHUC, MOACIINPOBAHUC,

AKCIIEPUMEHT (peajbHbI U MBICICHHBIN)

2.1

2.2

ITo TEeME: «Baxnenmue [IPEACTaBUTEIIN
HEOPraHUYECKUX BEILECTBY

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHITHIM:
OKCHJ, KHCII0Ta, OCHOBaHUE, COJIb

OIpEEIATh IIPUHAUIEKHOCTD BELICCTB K

onpeAenéHHOMY KJIacCy COeIMHEHUH 1o popMyiaMm

23

KJIACCHU(UITUPOBATEHEOPTAHUYECKUEBEIICCTBA

24

2.5

XapaKkTepu30BaTh (ONMUCHIBaTh) OOIIME XUMHUYECKHE
CBOMCTBA BEIIIECTB Pa3JInYHbIX KJIacCOB,
MOJATBEPK/1asl ONKCAHUE MPUMEPAMU MOJIEKYJISIPHBIX

ypaBHCHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHHﬁ

MMPOrHO3UPOBATH CBOICTBa BEIIESCTB B 3aBUCHMOCTH
OT HX Ka4€CTBCHHOIo CoCraBa, BO3MOXHOCTHU
MMPOTCKAHUA XUMHWYCCKUX npeBpameHI/Iﬁ B

PAa3JINYHBIX YCIIOBHUAX

2.6

clenoBaTh TMpaBUIaM TOJB30BAHUS XUMHYECKON
MOCYJI0M M J1a0OpaTOpHBIM 00OPYIOBAaHUEM, a TAKKE
npaBuiaM oOpaleHUs C BEIIECTBAMU B COOTBETCTBUH
C MHCTPYKIUSMH TIO BBINOJHEHHUIO JIAOOPAaTOPHBIX
XMMUYECKHUX OIBITOB MO IMOJyYEHHIO M COOMpaHMIO
ra3000pa3HBIX BeEIIECTB (BOJOPOJa M KHCIOPOJaA),
IIPUTOTOBJICHUIO  PAacCTBOPOB  C  OINPEAECIEHHOU
MacCOBOM  JI0J€d  pacTBOPEHHOIO  BEIIECTBA,
TUTAHUPOBATh u MPOBOANTH XUMHUYECKHe
OKCIEPUMEHTHI M0  PACIO3HABAHHUIO  PAaCTBOPOB
menaode W KUCIOT C TMOMOINBI0O HHAMKATOPOB

(;makmyc, peHondTanenH, METUIIOPAHK U JPYTHe)




2.7

IIPOBOJUTH PACUYETHl II0 YPABHEHUIO XUMHYECKOU
peakuuu

ITo Teme: «Ilepronnueckuii 3akoH u [lepuonuueckas
cucrteMa Xxumuueckux snemeHToB J[. . Menjeneena.
CtpoeHneaTomMoB. XHUMHUYECKasICBI3h.

OKI/ICHI/ITCHBHO-BOCCTaHOBI/ITeHBHBICpeaKLII/II/I»

3.1

3.2

3.3

PaCKpBIBAaTh CMBICI OCHOBHBIX XMMUYECKUX TOHSITHI:
AIpO aroma, JJIEKTPOHHBIN CJIOW aroma, aToMHas
opOuTanb, paanyc aroma, XHUMHYECKas CBS3b,
MoJIApHAsT M HEMOJIsIpHas KOBAJICHTHas  CBsI3b,
ANEKTPOOTPUIIATEIBHOCTh, HOHHAs  CBSI3b, HOH,

KaTHuOH, aHHUOH, CTCIICHb OKHMCJICHUA
KJ'IaCCI/I(l)I/ILII/IpOBaTBXI/IMI/I‘leCKI/Ief)J'ICMeHTBI

OMKCHIBATh W XapaKTepPU30BaTh TaOIMUHYIO (opmy
[Tepuomuveckoil CUCTEMBl XUMHUYECKUX 3JICMEHTOB:
pa3nu4arh TTOHSITHS «TJaBHAs noArpymnmna
(Arpynma)» u «mobouynas noarpynma (brpymma)y,

«MaJipIe» U «OOJIBIIIE ICpUOaAbI

3.4

packpsiBaTh cMmbich [lepuonnueckoro 3akona /J[.H.
Menneneena: JIEMOHCTPHUPOBATh IIOHUMAaHHE
MEPUONYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKHX
AJIEMEHTOB OT HUX TnoyiokeHuss B Ilepmoanueckoit

CHCTEMCEC

3.5

COOTHOCHTH OO0O3HAYCHHS, KOTOPbIE HMEIOTCS B
tabmune «llepuoanueckas cucremMa XUMHYECKHX
anementoB J[.MI. MenpaeneeBay ¢  YUCIOBBIMHU
XapaKTePUCTHUKAMHU CTPOCHHUS aTOMOB XUMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIIO
AIIEKTPOHOB M pAaCIpeNie]ieHHe HX IO AJIEKTPOHHBIM

CJI05IM)

3.6

3.7

OonpeaAciIsATb CTCIICHb  OKWUCJICHUA  JJICMCHTOB B
6I/IHapHLIX COCANMHCHHUAX

ONpCACIIATL BUJ XUMHUYECKOH CBS3U (KOBEU'ICHTHEUI n

I/IOHHaH) B HCOPIraHMYCCKUX COCANHCHUAX




9 KIIACC

KonnposepsiemoropesyJbtara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI
OCBOCHHS OCHOBHOW 00pa30oBaTe/IbHOM NPOrpaMMbl
OCHOBHOI'0 00111er0 00pa30BaHUsA

ITo Teme: «BeIJ_IeCTBO " XUMHYCCKad pCaKkus»

1.1

1.2

1.3

1.4

1.5

PacCKpBIBATh CMBICII OCHOBHBIX XUMHYECKUX MTOHATHH:
pacTBop, AIIEKTPOIIUTHL, HE3JIEKTPOJIUTEI,
AIIEKTPOIUTUYECKAsT TUCCOLUAIINSA, PEAKIIMA HOHHOTO
oOMeHa, KaTajau3aTrop, XHWMHUYECKOE pPaBHOBECHE,
oOpatumbie u HeoOpaTUMbIe peaxkuuu,
OKHCJIUTEIIFHOBOCCTAHOBUTEILHBIC peaKIum,
OKHCITUTENb,  BOCCTAHOBUTENb,  OKHUCIEHHE M
BOCCTAHOBJICHHE,  UIOTPONHUsA,  aM(pOTEPHOCTb,
XMMHUYECKass  CBA3b  (KOB&JCHTHAs,  HMOHHA,
MeTaJIM4YecKas), KpUCTaJTNIECKast peméTka,

CILJIaBbI, CKOPOCTb XAMHYECKON pCaKnuu

HIUIFOCTPUPOBATDH B3anMOCBA3b OCHOBHBIX
XUMHYECKNX TTOHITHI B IMPUMCHSATDH 3TU IMOHATHA ITPU

OIMKMCaHMUH BCIICCTB U UX npeBpameHI/Iﬁ

COCTaBJISTh ypaBHEHUS ANEKTPOJIUTUUYECKON
JIMCCOIMAIIMN KUCJIOT, IIEJI0Uel U COJIeH, MOJHbIE U
COKpaIEHHBIC YPAaBHEHUS PEAKIINil HOHHOTO 0OMEHa
pacKpbIBaTh CYIIHOCTh OKHUCJIHUTENIbHO-
BOCCTAHOBUTEIHHBIX peakiuit MOCPEJICTBOM
COCTaBIIEHUS DIIEKTPOHHOTO OajaHca ITUX peakIuit

IIPOBOAMTH PAacy€Thl IO YPAaBHEHUIO XUMHUYECKOU

peakinuu

IIo temam: «HemeTamnsl M HX COCOUHEHHS» U

«MeTamisl 1 ux COCOAUHCHUA»

2.1

XapaKkTepU30BaTh (omuckIBaTh) oOrmiue u
cnennduyeckrue XUMHUYECKHE CBOIMCTBAa IMPOCTBIX H
CIOXHBIX  BEIIECTB,  MOATBEpXKIas  ONMCaHUE
IpUMEpaMu MOJIEKYJIIPHBIX M HOHHBIX ypaBHEHUM

COOTBETCTBYIOIINX XUMHUYCCKUX peaxunﬁ




2.2

COCTaBJIATh YpPaBHCHHA peaKuHﬁ, MNOATBCPKAAIOIIUX
CymeCTBOBAHUEC TCHETHYCCKOM CBsA3HU MCXOYy

BCIICCTBAMMU PA3JIMYHBIX KJIACCOB

23

IMPOrHO3UpPOBATH CBOMCTBaA BCIICCTB B 3aBUCHMOCTHU
oT Hux CTPOCHHUA, BO3MO>XXHOCTH IIPOTCKAHUA

XUMUYECKUX IIPEBPALLECHUN B PA3JINYHBIX YCIOBUIX
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CJel0BaTh NpaBWJIaM TOJIb30BAHUS XUMHUYECKOU
MOCyZol U J1abopaTOpHBIM 000pYAOBaHUEM, a TAKXKE
mpaBWJIaM 0OpaIeHus ¢ BEIIeCTBAMU B COOTBETCTBUU
C HMHCTPYKLUHSMHU IO BBINOJHEHHUIO J1a00paTOPHBIX
XUMHYECKHUX OTBITOB MO TOJYUYEHUIO U COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (aMMHaKa M YTJIEKUCIOTO

rasa)

2.5

MIPOBOJINTH peakuuu, MTOITBEP K TAFOIITUE
KAYeCTBCHHBIH  COCTaB  Pa3JIMYHBIX  BEIICCTB:
pacro3HaBaTh OMNBITHBIM ITYTEM XJIOPUA-, OpOMUI,
uonua, kapobonat, ¢ocdar, cunukar, -cyiubdar,
THJIPOKCUJINOHBI,  KAaTHOHBI ~ aMMOHHUS,  HOHBI
W3YyYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPraHUYECKUX BEIIECTB

3.1

ITo Teme: «XHUMHSI U OKpYXKarOLIas CPeEna»

PacCKpbIBATb CMBICII OCHOBHBIX XUMHUYCCKHUX MOHATHUH:

ITJIK BemrecTBa; KOppO3Hsi METAJIIOB

3.2

MPUMEHATh OCHOBHBIE ONEPAIlMU  MBICTUTEIHHOU
JeATETbHOCTH — aHaJIM3 W CHUHTE3, CpPaBHEHHE,
00001eHHE, CHCTEMAaTHU3aIHIO, BBLISIBIICHUE
MPUYUHHO-CIIEACTBEHHBIX CBSA3€H — M HM3y4YEeHHs
CBOWMCTB  BEIIECTB W  XUMHYECKHUX  PEAKIUH;
€CTECTBEHHOHAYYHbIE METO/BI MMO3HAHUS -
HaOJII0IeHNE, HU3MEpeHue, MOJICIUPOBAHUE,

HKCIIEPUMEHT (peabHbIN U MBICICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMmbliidjieMeHTCOEPKAHUS

1

HepBOHa‘-IaHBHBIGXI/IMI/I‘IeCKI/I CIIOHATHA

1.1

[Ipenmer xumuu. Ponb XMMHM B KU3HM YelOBEKa. XUMHUS B CHCTEME HayK.
Tena u BEIIECTBA. dusnuecKkecBOiCTBABEIIECTB.

AI‘peFaTHOGCOCTOHHI/IeBGH.ICCTB

1.2

1.3

1.4

Ilousrue o METOJax IIO3HaHHUA B XMMHHU. Yucteie BCIICCTBA U CMECCH. Cnoco0n1

pas3aciiCHusA cMmeceit

ATOMBI W© MOJICKYIJIBI. Xumuueckue d3yeMeHTbl. CHMBOJBI  XHUMHYECKHX

OJICMCHTOB. HpOCTLIe U CJIO0XXHBIC BEIICCTBA. ATOMHO—MO.]'IeKy}'IHpHOCy‘lCHI/Ie

XuMuueckas Q)opMyna. BanenTHOCTE aTOMOB XMMHMYECKHMX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OrHocuTenbHas aTOMHasa macca.
OTHOCI/ITGHBHaﬂMOHeKy.]'IHpHaﬂMaCCEI. MaccoBasJoIIXUMHUYECKOTO3JIEMEHTA B

COCAUMHCHNN

1.5

KomnuectBo BemectBa. Moisib. MosspHas macca. B3anMOCBSI3b KOJIMYECTBA,
Macchl u qucna CTPYKTYPHBIX €IMHHII BEIIECTBA.

PacuéremodopmynaMXuMHYECKUXCOSTMHCHHMA

1.6

®Ou3NYeCKUe U XUMHYCCKHUE SIBIICHHSA. XHUMHUYCCKas pCaknusga u eé IMPU3HAKH.
3akoH COXpPAaHCHUSA MACChl BCIICCTB. XHUMHUYECKHE YpaBHCHUA. KJIaCCI/I(I)I/IKaI_[I/IH

XUMHUYECKHUX PEaKIUi (COeTUHEHUs, pa3I0KEHUs, 3aMellleHus, OOMeHa)

1.7

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOW MOCYI0H, C MpaBUIaMu
paboTel B saboparopuu W npuéMamMu oOpamieHuss ¢ J1abopaTOPHBIM
000pyZiOBaHHEM, H3yUY€HHE M ONucaHue (QU3MUYECKUX CBOMCTB 00pasloB
HEOPraHMYeCKUX BEIIeCTB, HaOmojaeHue (uznyeckux (MIaBlIeHHE BOCKa,
TasiHUE JIbJla, PAaCTUPAHUE caxapa B CTYIIKE, KUIIEHUE U KOHAEHCAllUs BOAbI) U
XUMHYECKUX  (TOpeHHME  CBEeuYd, [pOKaJMBaHWE METHOW  MPOBOJIOKH,
B3aMMOJICHICTBHE MeJa C KHCJIOTOW) SBJICHUHM, HAONIOJEHUWE M ONHCAaHUe
NPU3HAKOB MPOTEKAHHUA XUMHUYECKUX peakuuid (pasjoxeHue caxapa,
B3aMMOJICHICTBHE CEpHOM KHCIOTBI C XJOpUIOM Oapusi, pa3ioKeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMOJIEHCTBUE Kelle3a ¢ PaCTBOPOM
comu menu(Il), n3ydenne cnocoOoB paszneneHus: cMecel (C MOMOIIBIO MarHUTA,
(bunpTpOBaHUE, BBIMTAPUBAHKE, MUCTUIUIAIMS, XpoMarorpadus), MpoBeicHUE

OYHCTKH HOBapeHHOﬁ COJIN, Ha6J'IIOIIeHI/Ie " OIIMCAaHUC PE3YJILTATOB IIPOBCIACHUA




2.1

OIbITA, WJUIOCTPUPYIOUICTO 3aKOH COXpaHCHHA MACChbl, CO3OaHUC Moneneﬁ

MOJIEKYJI (ITapOCTEPIKHEBBIX )
BaxnelmuenpencTaBUTeIMHEOPTaHUYECKUXBEIIIECTB

Bosnyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocToe
BemecTBo. HaxokaeHwe Kuciaopoja B Hpupoje, GU3NYEeCKHe M XUMHYSCKUE
cBorictBa (peakumu ropeHus). Okcunbl. Ilpumenenue kuciopona. CrocoOb
MOJIy4EHUs KHCII0pOoJia B naboparopun u MIPOMBIIIIIICHHOCTH.
Kpyrosopotkucnopoaa B pHUpoJIe. O30H —

AIOTPONHAIMOAN QUKATUSIKUCIOPOIa

2.2

TennoBoil H3PPeKT XUMUIECKOHN peakIui, TEPMOXUMUYECKUE YPaBHEHHSI, SK30-
Y DHAOTEPMUYECKUE PeaKuK. TOIUIMBO: yroyib U METaH. 3arpA3HEHUE BO31yXa,

yCHJICHUE TTApHUKOBOTO 3 deKTa, pa3pymieHne 030HOBOTO CIIOs
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2.5

Bopopon — snemeHT M npocroe BemecTBo. HaxoxkaeHue Bomopona B IIPUPOJE,
¢u3nuecKke M XUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOIYUYEHHS.

Kucnorsl u conu
Monsipablit 00BEM ra3oB. PacuéTel o XUMHUYECKUM YpPaBHEHHUSIM

duznueckue CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpEL.
HacellieHHbIE 1 HEHACBIILIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBasi 1o BellecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBa BO/IBI.
OcHoBanus. Ponb pacTBOpoB B mpupojie M B XH3HU uenoBeka. Kpyroropor
BOJIbBI B IIPUPOJE. 3arpsA3HEeHUENPUPOAHBIXBO/. Oxpana u

OUYHCTKAITPUPOAHBIXBOJ

2.6

2.7

2.8

Knaccudukanust neopranmdeckux coeauHenuid. Oxcunbl. Krnaccuduxarus
OKCHJIOB: cojeoOpasywoimue (OCHOBHBIE, KHCIOTHBIE, amdQoTepHble) U
HecoJieo0pa3yrolue. Homenxknarypa OKCH/IOB. duznueckne u

XUMHUYECKHECBONCTBAOKCH/IOB. HOJIy‘-ICHI/ICOKCI/IILOB

OcnoBanus. Kiaccudukauus ocHOBaHMA: HIETOYM M HEPACTBOPUMBIE
OCHOBAaHMS. HomeHnkiarypaocHOBaHHMI. Puznueckue u
XUMUYECKUECBOUCTBAOCHOBaHM. [loyyeHneocHOBaHUM

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucinor. dusnueckue u

XUMHYECKHE CBOMcTBAa KHCIOT. PsamaktuBHoctuMerauioB H.H. bBbekerosa.

ITomyuennekucior

2.9

Commu. HomeHnknatypa cosieil. @uU3n4ecKUe M XMMHYECKHE CBOMCTBA COJIEH.

ITonyuenuecosnei




2.10

I'eneTnueckas CBSI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COGI[PIHGHPIFI

2.11

3.1

3.2

3.3

XVUMHUYECKUH  DKCHEPUMEHT: KayeCTBEHHOE OIPEACICHUE  COACpKAHUS
KHUCJIOpO/a B BO3JyXe, IOJy4YyeHHe, cOOMpaHMe, paclo3HaBaHUE U M3YydEHUE
CBOWCTB KHCJIOPOJa, HAOIIOACHNE B3aUMOJICHCTBHS BEUIECTB C KHCIOPOIAOM U
YCJIOBHSI BOBHUKHOBEHUS U IIPEKpallleHUs] ropeHus (1oxapa), 03HaKOMIICHHE C
oOpa3lilaMd OKCHJOB U ONHCAHHE WX CBOWCTB, IIOJIyYCHHE, COOWpaHHE,
pacrio3HaBaHME U M3Y4YEHHE CBOWCTB BOJOpOAa (rOpeHue), B3auMoeicTBue
Bozopoaa ¢ okcugoMm Meau(Il) (BO3MOXKHO HUCTIOIB30BAHUE BHIEOMATEPUATIOB),
HaOmrofieHne oO0pa3lioB BEIIECTB KOJUYECTBOM | MOJb, MCCIEJOBAHUE
OCOOEHHOCTENl pacTBOPEHHs BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINpPENeNEHHON MAacCOBOM J10JIell pacTBOPEHHOIO
BELIECTBA, B3aMMOJEWUCTBUE BOJbl C MeTaIaMU (HaTpUEeM U KajlbIHEM)
(BO3MOXKHO MCIIOJIb30BaHME BMJEOMATEpUANIOB), OIPENEICHUE pPAaCTBOPOB
KUCJIOT U IIEJOYed C IOMOIIBI0 HMHJMKATOPOB, HCCIEIOBAHUE 00pa3loB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIAacCOB, HAOIIOACHHE H3MEHEHUS
OKpacKM MHJIUKATOpPOB B pacTBOpax KHCIOT U ILIEJIOYeH, Hu3ydyeHue
B3auMojieiictBua okcuga menu(Il) ¢ pacTBopoMm cepHON KHUCIIOTHI, KHUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIU3alliH, I1I0Jy4YEHNE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOTO MeTajyla JApYyruM U3 pacTBOpa COJM, peLIeHue
AKCIIEPUMEHTAJIbHBIX 3a/ad 1o TeMe «BakHelmme kiacchl HEOPraHUYECKUX

COEeIMHEHUI

[lepunonnueckuii 3akoH u [lepuonnueckas cucteMma XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHHeaToMOB. XUMHUYECKASICBsA3h. OKUCITUTEIHHO-

BOCCTAHOBUTCIIbHBICPCAKITN N

[lepBble TOMBITKA KIACCH(PUKAIMU XUMUYECKUX JJIeMEHTOB. [loHsaTue o
rpynmnax CXOJHBIX AJIEMEHTOB (IIETOYHBbIE W MIEIOYHO3EMETIbHbIE METalIbI,
TaJIOTeHHI, WHEPTHbBIE rasbl). ONEeMEHTHI,

KOTOpHeO6pa3YIOTaM(1)OTepHLICOKCI/II[BI U THAPOKCUIBI

ITepuoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKUX di1eMeHTOB [1.1.
Meneneesa. Kopotkonepuoanas 51 JUTMHHOTIEPUOIHAS (hopMbI
Ilepuoanueckoit cucrtembl XuMuueckux dnemeHTtoB [[.M. Menneneesa.
Ilepuonsr u rpynnel. PU3MYECKUI CMBICT TOPAJIKOBOTO HOMEpa, HOMEPOB

nepruoaa v rpyurIibl 3JICMCHTA

CTpOCHI/Ie aroMmoB. CocTaB aTOMHBIX AACP. H30TO0MmEI. 9HCKTp0HLI. CTpOCHI/IC

SJICKTPOHHBIX 000JI0OYEK aTOMOB NIEPBBIX 20 XMMHYECKHX DJIEMCHTOB




3.4

3.5

Ilepnonnueckon cucremsl .M. MeHnneneeBa. XapakTepUCTUKAa XUMUYECKOIO

AJIEMEHTa Mo ero nosoxxenuto B [lepuoanyeckoii cucreme [[.11. Menneneena

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XUMHYECKHUX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYEeCKUX CBOKMCTB IO TpyINaM M IEpPHOJaM.
3nauenue I[lepuonnueckoro 3akoHa u Ilepuoanueckoil CUCTEMbl XMMUUYECKUX
AJIEMEHTOB JUIsl Pa3BUTHs Hayku W npaktuku. .M. MennaeneeB — y4€HbIA U

rpaxxiaHuH

Xumuyeckass cBa3b. KoBaneHTHas (mosisipHass M HEMOJSIPHAs)  CBA3b.

DIIEKTPOOTPULIATENILHOCTh XUMHUYECKUX 3JIEMEHTOB. loHHAas CBS3b

3.6

3.7

Creneub okucieHus. OKHCIUTECIFHOBOCCTAHOBUTCIIBHEIC pCaKkuu. Hpoueccm

OKHCJICHHMS B BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMHUYECKUH S3KCIIEPUMEHT: M3y4YeHHE OO0pa3lloB BELIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE THUAPOKCHAA LMHKA C pPacTBOpaMU KHUCIOT U
LIEJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTCIBbHBIX peaKI_lI/Iﬁ (ropeHHe, pC€aKluu pa3jioKCHUA, COGI[I/IHGHI/IH)

9 KIIACC

Kon

IIpoBepsieMbliidIeMeHTCOEPKAHUS

BemectBo n xumunueckas peakuus. [lopropenue

1.1

[Iepnoanueckuit 3akoH. [lepuoanueckas cucTeMa XMMUYECKUX 1eMeHTOoB J[.M.
MenneneeBa. CrtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB
XUMHYECKHX OJJIEMEHTOB MEPBBIX TPEX NEPHOJOB, Kaiuus, KaIbLHUsI H HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOXKEHHEM 3JIEMEHTOB B Ilepuommueckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

1.3

CrtpoeHue BellecTBa: BUIbl XUMHUYECKOW CBA3U. THUIBI KPUCTAIUIMUECKUX
pEelETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTAINIMYECKON PEIIETKU
U BUJAa XUMUYecKol cBs3u. Knaccudukainus 1 HOMEHKJIaTypa HEOPraHUYECKUX
BEIIECTB (MEXIyHapoaHas U TpUBHalbHas). XMMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIMXCA K  PA3IMYHBIM  KJaccaM  HEOPraHMYECKUX  COECAMHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

Knaccudpukanuss XuMU4eCKUX PEaKIHi M0 pa3IuYHbBIM pHU3HaKaM (110 YHUCTY U
COCTaBy Y4YacTBYIOIIMX B pEAKIMH BELIECTB, IO TeIIoBoMy 3d¢eKry, Mo
W3MEHEHUIO CTETICHEH OKUCICHHSI XUMUUYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, 10
YY4aCTHIO KaTaJm3aTopa). DK30- u SHIOTEPMUUYECKHE  PEAKIIUH,

TCPMOXUMHNYCCKUC YPABHCHHUA. IlonsTue o CKOPOCTH XUMHYECKOU pcakuuu




1.4

1.5

[Tonarue o0 oOpaTUMBIX U HEOOPATUMBIX XUMHUYECKHX peakuusx. [loHstue o
TOMOTEHHBIX U Te€TePOreHHBIX peakiusx. [IoHATHEe 0 XMMUYECKOM PaBHOBECHH.
@DakToOpbl, BIUAIOIIME HAa CKOPOCTh XHMHUYECKOM pPEaKIUHW M MOJOXKCHHE

XUMHUYCCKOI'0 paBHOBECHUS

OKHUCINUTEIBHO-BOCCTAHOBUTEIIbHBIE peaKiuu, 3JIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOM  peakuuu.  CocraBiieHMe  ypaBHEHUN
OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~PEAKIMA C MCIOJb30BAaHHUEM METOAA

AJIEKTPOHHOTO OallaHca

1.6

Teopust JIEKTPOJIUTUYECKONW TUCCOLMALUU. DJIEKTPOIUTHl U HEIIEKTPOJIUTHI.
Katnonsl, aHnoHbl. MeXxaHU3M JUCCOLMALMU BELIECTB C PAa3JIMYHBIMU BUIAMU
xummudecko cBs3u. CreneHs auccoruanyy. CUIbHBIE U CIa0ble dJIEKTPOIUTHI.
Peakiun moHHoro oOmeHa. YcCiOBUSI NMPOTEKaHWs peakUuid MOHHOTO OOMeEHa,
IIOJIHBIE M COKpalll€HHbIE HOHHbIE ypaBHEHUs peakuuid. CBoHcTBa KHUCIOT,
OCHOBaHMH U coslel B CBeTe€ MNPEACTaBICHUH OO0 BIEKTPOIUTHUYECKON

nuccounanuu. KauectBeHHbIepeaklIMMHAUOHBL. [loHATHE O TUIpoIM3ecoIen

1.7

XVUMUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMHU KPUCTALTIMYECKUX
pEIIETOK HEOPraHMYEeCKHX BEIIeCTB — METAUIOB M HeMeTasioB (Tpaduta u
ajMasa), CJIOKHBIX BEILIECTB (XJIOpUJa HaTpus); HUCCIEIOBAHUE 3aBHCUMOCTHU
CKOPOCTHM XUMHUYECKOW pEaKIMH OT BO3JICHCTBUS pA3IUYHBIX (PAKTOPOB;
UCCJIEJOBAHUE  DJIEKTPOIIPOBOJHOCTH  pPacTBOPOB  BELIECTB,  Ipolecca
JUCCOIMALMU  KUCIIOT, IIesodyed u  cojeil  (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEpPHUANIOB); TMPOBEACHUE ONBITOB, WIUIIOCTPUPYIOIMIUX IPU3HAKU
NPOTEKaHUs peakuMid MOHHOro oOMeHa (0Opa3oBaHUE OCa/iKa, BBIIEICHUE Ta3a,
o0pa3oBaHHE BOJbl); OIBITOB, WJUIIOCTPUPYIOIIMX HPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEINIBHBIX peakUil (ropeHue, peakluu paszIoXKeHUs, COCAUHEHHS);
pacrno3HaBaHWE HEOPraHMYECKHX BELIECTB C MOMOIIbI0 KaYECTBEHHBIX PEaKIIUN

Ha MOHBI; pCICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramne u HUXCOCIUHCHU

2.1

OOmass  xapakTtepuctuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (pu3ndeckre CBOWCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOMCTBA Ha TIpUMEpe XJiopa
(B3aMMOJICHCTBHE C MeTajulaMH, HeMeTajllaMH, MieJo4amMH). XJIOPOBOAOPOI.
ConsiHasg KHACIOTa, XMMUYECKUE CBOWMCTBA, IOJIyYeHUE, IpUMEHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOAA Ha OpraHU3M 4eJIoBeKa. BaxHelmmexyiopuiasl u

MXHAX0KJIEHUE B MPUPOJIE




2.2
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OOmast xapakrtepucTuka 3i1eMeHToB VIA-rpynnbl. OCOOEHHOCTH CTPOCHHSA
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHune u (pu3nyecKre CBOMCTBA
OPOCTBIX BENIECTB — KHCIOpPOAa M Cepbl. AJIOTPONHBIE MOIU(DUKAIUH
KHCIIOpoa M cepbl. XMMHUYECKHEe cBoiicTBa cepbl. CepoBOAOpPOA, CTPOEHHE,
¢usuueckne M XUMHUYECKHE CBOicTBa. OKCHIBI Cepbl Kak IpPeACTaBUTEIN
KHUCJIOTHBIX OKcuAoB. CepHas KuCIOTa, (pU3MUecCKHMe M XMMHUYECKHE CBOICTBa
(oOme Kak MpeacTaBUTENs Kiacca KHCIOT U creruduueckue). XUMHUUECKUe
peaKlMy, JIeXalyue B OCHOBE IPOMBILIUIEHHOIO croco0a MONYy4YeHUs CEpHOM
kucnotel. [lpumenenue. Conu cepHOM KHUCIOTHI, KayeCTBEHHAs peakuus Ha
cynabdar-uoH. HaxoxxneHue cepbl M €€ COCIMHEHMH B MpuUpojae. XUMHUECKOE
3arpsi3HEHUE OKpPYXKalolled cpeabl COEIMHEHUSMHU cepbl (KUCIOTHBIE JOXKIH,

3arps3HEHUC BO3AyXa U BO)IOéMOB), CII0COOBI €T0 MpeaOTBpallCHHA

OOmast xapakrtepucTuka »37eMeHTOB VA-rpynnbl. OcoO€HHOCTH CTpPOSHMS
aTOMOB, XapaKTEPHBIE CTETIEHU OKUCIIECHHs. A30T, paclpoCTpaHEHHE B IPUPOJE,
¢u3nyeckue U XxuMuueckue cpoiicta. Kpyrosopor azora B npupone. AMMHUAK,
ero (usmueckne W XMMHYECKHE CBOICTBA, moiydeHue W npumenenue. Comn
aMMOHUS, UX (PU3UUECKUE U XUMHUYECKUE CBOMCTBA, NpuMeHeHne. KauecTBeHHas
peaxiysi Ha MOHBl aMMOHHA. A30THas KHCJIOTa, e€ TMoiyueHue, GU3n4IecKue u
XMMHUYECKHe CBoiicTBa (00IIMe Kak MpeJCTaBUTENsd Kiacca KUCIOT M
cnenuduyeckne). lMcrnonb3oBaHHEe HUTPATOB W COJEH aMMOHHUS B KauecTBe
MHUHEpaJIbHBIX yA00peHHid. XUMHUYEecKoe 3arpsi3HEHHE OKpPYKAIoLIeH cpebl
COCIMHEHUSIMU a30Ta (KUCIIOTHBIC IOKAW, 3arps3HEHHE BO3/1yXa, MOYBBI U
BOJI0OEMOB)

®docdop, amnorponHsle Moaupukanuu Qocdopa, ¢puznUeckue U XUMHUYECKHE
ceorictBa. Oxcun ¢dochopa(V) u dochopnas kuciora, ¢(U3HIECKHE U
XUMHYECKHE CBOWCTBa, MOJTyYEeHHUE. Hcnonb3oBanuedocdaron B

KaueCTBEMUHEPATbHBIXYI00pEHHI

2.5

OO6mas xapaktepuctuka s1eMeHTOB I[VA-rpymnmbel. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapakTepHble CTENEHU OKUCICHHUsS. YTJEepoJ, aJuIOTPOIHbIE
MonudUKaIMK, pacHpocTpaHEHHWE B TpuUpoje, (U3HUeCKHe W XUMUYECKUE
cBoiicTBa. Ancopbums. Kpyrosoport yriiepona B mpupoje. OKCHabl yrieposa, ux
dusznueckue W XUMHUYECKHE CBOWMCTBA, JICHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIydeHUE W MPUMEHEHHEe. DKOJOTUUECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yraepoaa(IV); rumore3a rin00albHOTO TOTEIUICHHS KJIMMAaTa; MMapHUKOBBIN
s dext. YrompHas KucaoTa u e€ coiu, uX GU3NIeCKue 1 XUMHUUECKHE CBONCTBA,

MOJIy4YCHHUEC U TIPHUMCHCHUC. KauecTBennas pCaKknusg Ha Kap6OHaT-I/IOHBI.




2.6

2.7

2.8

Hcnonp3oBanue Kap60HaTOB B GBITy, MCIUIHUHC, TPOMBIIIUICHHOCTU U CCIILCKOM

X03AHCTBE

[lepBoHavanbHble MOHATHS 00 OPraHWYECKUX BEHIECTBAX KaK O COCAMHEHMSIX
yraepoaa (MeTaH, 3TaH, OSTWIEH, AalETWIEH, 3TaHOoJ, IJIMLEPUH, YKCYCHas
kucnora). Mx cocraB um xumuueckoe ctpoenue. [loHsitue o Ouonoruyecku
BaXHBIX BEIIECTBAX: XKUPAX, OCIKaX, YIIeBOAaX — U UX POJIU B KU3HU YEIIOBEKA.

MaTCpI/IaJ'IBHOCCHHHCTBOOpFaHI/I‘ICCKI/IX u HeOpl"aHI/I‘ICCKI/IXCOCI[I/IHCHI/Iﬁ

Kpewmuuii, ero ¢pusznueckue u XMuMHUYeCKHE CBONCTBA, NOJyUYEHUE U TPUMEHEHUE.
Coenunaenuss kpemHusi B mpupone. OOmue mnpeacraBieHuss 00 OKcHue
kpeMHmsI(IV) u kpemHueBoil kucnore. CHIMKAThl, UX HCIOJb30BaHUE B OBITY,

MCOUILINHE, MIPOMBIIIJIICHHOCTH. Baxwueiimme CTPOUTCIIBHBIC  MaTCpUaJIbl:

KepaMHKa, CTEKJIO, IIEMEHT, OeToH, KeJIe300€TOoH.
[Tpo61eMbI0€3011aCHOTrOMCIIOIb30BAHUACTPOUTENIBHBIXMATEPHUATIOB B
HIOBCETHEBHOWKH3HH

XUMHUECKUN HKCHEPUMEHT: H3ydYeHHE OOpa3lloB HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISHOM KHCJIOTBI; IPOBEJICHUE KAYECTBEHHBIX PEAKIHMM Ha XJIOpUI-
UOHbl W HaOJIIOJICHUE TPU3HAKOB MX IPOTEKaHMs; OIBITHI, OTPaKaIOIINE
¢uznyecKkue U XMMHUYECKHE CBOWCTBA TaJIOTE€HOB U UX COEIMHEHUI (BO3MOYKHO
UCIIOJIb30BAaHUE BHJEOMATEpPHATIOB); O3HAKOMIIEHHME € OOpa3llaMu XJIOPUIOB
(rajoreHuI0B); O3HAKOMJICHME C oOOpa3laMu cepbl U €€ COCIUHEHUSIMU
(BO3MOKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOJIOJEHHE Mpolecca
oOyrnuBaHusl caxapa IO JE€UCTBUEM KOHIIEHTPUPOBAHHON CEPHOW KHUCIIOTHI;
U3yuyeHHe XMMHUYECKUX CBONCTB pa30aBIIEHHOW CEPHOM KHUCIIOTHI, MPOBEICHUE
KaueCTBEHHOW peakuuu Ha CyiabdaT-uoH U HaONIoJeHWe TMpu3HaKa eé
NpOTEKaHUs; O3HAKOMJIEHHE C (pU3MUeCKUMH CBOIcTBaMU a30Ta, (pocdopa u ux
COEMHEHUN (BO3MOYKHO HCIOJb30BAHHWE BHUJAEOMATEpUANoOB), oOpa3Lamu
a30THBIX U (pocopHBIX yaoOpeHuit; moaydyeHue, cCoOOupaHue, pacrno3HaBaHue U
U3y4YEHHE CBOWCTB aMMHaKa; IMPOBEACHHE KAa4YECTBEHHBIX pEaKIHUi Ha HOH
aMMOHMST U (ochaT-MOH U HU3yuyEHUE [MPU3HAKOB HX IPOTEKaHUs,
B3aUMO/IEHICTBHE KOHIIEHTPUPOBAHHON a30THOM KHUCIOTHI C MEJbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHANIOB); H3yUYE€HHUE MOJENe KPUCTAIUTMUECKUX
peméTok anmasa, rpadura, ¢pysuiepeHa; 03HaKOMICHHE C MPOLIECCOM afCOPOIUH
pPacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YTJIEM M YCTPOHCTBOM MPOTHUBOIasa;
HoJy4eHue, COOMpaHue, pacro3HaBaHHe M U3yYeHHUE CBOIMCTB YITIEKUCIIOTO Ta3a;
IIPOBEJICHNE KaYeCTBEHHBIX peaklUii Ha KapOOHAT- U CUJIMKAT-UOHBI U U3YUYEeHUE

MMPU3HAKOB HX TMPOTCKAaHHA; O3HAKOMIJICHUC C HpOIIyKI.IHCfI CUJIMKATHOM




3.1

3.2

MPOMBIINIJICHHOCTH,; PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4 11O TEMC «Baxnenmme

HEMECTAJIJIBI U UX COCOAUHCHU S
MeTamis! 1 HNXCOCANHCHHUA

OO011ast XapaKTepUCTHKA XMMUUYECKHX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nosnoxkenuss B Ilepuogudeckoil cucreMe XMMHMUYECKHX asemeHTtoB ..
Menneneesa u crpoeHus aromoB. CTpoeHue MeTauioB. MeTtanueckas CBsA3b U
METAJJIMYECKasl ~ KpUCTaUIMYecKass  pemeéTKa.  DJIEKTPOXUMUYECKUH  pAl

HaHpH)KeHI/Iﬁ METAalJIOB

Ouznyeckue U XUMHUYECKHE CBOMCTBa MeTaiioB. OO0Imue crocoObl MOTydYeHHs
MeTaymioB. [IoHATHE O KOPPO3HH METAUIOB, OCHOBHBIC CIIOCOOBI 3aIMTHI UX OT
koppo3uu. CruiaBel (CTalnb, YyryH, JIOPATIOMUHHM, OpOH3a) U UX MPUMEHEHUE B

OBITY U IPOMBIIIJIEHHOCTH

33

34

3.5

[[lemounple MeTayIbl: TOJIOkKEHUE B llepromuyeckol cucTeMe XHUMHYECKUX
sanementoB /.M. MeHnaeneeBa; CTpoeHUME WX aTOMOB; HaXOXKJICHUE B MPUPOIE.
Ou3nyecKkue U XMMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUasl 1
TUAPOKCHUIbL HaTpuAa n KaJius. HpI/IMeHeHI/IeHICJIOLIHBIXMeTaJIJIOB u

UXCOECIUHEHUN

[lenouHo3eMenbHbBIE  METAJUIBl MarHMd M KalbLMH:  IIOJIOXKEHUE B
[Iepnoanueckoi cucreme xumuyeckux 3eMeHToB [I.1. Menneneesa; crpoeHue
UX aTOMOB; HaxoxJeHue B npupoae. Pumyeckue W XMUMHUYECKHE CBOMCTBA
Mar"syss MU KaJlbIIH. Baxxneimme COCAMHCHUA KaJlbIIUA (OKCI/II[, THUAPOKCHU I,

conn). JKECTKOCTbBOABI U CLIOCOOBIEEyCTpaHEHUS

AmoMuHuii: nonoxxenue B [lepnonnyeckoii cucteme XumMuueckux snemeHToB J1.1.
MeHnzeneeBa; CTpOEHME aroma; HaxoXJIeHue B npupoje. Duszuueckue u
XUMHUYECKHE CBOWCTBA aliOMHHHUSA. AM(OTEpHBIE CBOMCTBA OKCHAA U TUAPOKCUIA

AJITOMUHUA

3.6

3.7

Kene3o: nomoxenue B Ilepuoanueckor cucreMe XxuMudeckux sineMenToB [I.M.
MeneneeBa; CTpoeHHE arToMa; HaxokJeHue B mnpupoae. Dusznueckue u
XUMHUYECKHE cBoicTBa xeneza. Oxkcuabl, ruapokcuasl U conu sxenesa(ll) u

xene3a(lll), ux cocras, cBOMCTBA U MOTyUYEHUE

XUMUYECKUH IKCIIEPUMEHT: O3HAKOMIIEHHE C 00pa3liaMi METAIJIOB M CILUIABOB,
uX (U3NYECKUMH CBOWCTBAMH, HW3Y4YEHHE pPE3yJbTAaTOB KOPPO3WUU METAJIIOB
(BO3MOXHO MCTIOJB30BAaHUE BUICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOICHCTBHUS
OKCHJIa KamblUd W HATpus C BOJOM  (BO3BMOXKHO  HCIOJB30BaHHE

BI/I,Z[COMaTCpI/IaJ'IOB); HCCIIEJOBAaHUE CBOMCTB KECTKOMH BOJBI; ITpo1LeCcCa rOpCHUA




JKene3a B KUCIopoe (BO3MOKHO MCIOIb30BaHUE BUICOMATEPUATIOB); TPU3HAKOB
MPOTEKaHNs KAaueCTBEHHBIX peakluil Ha WMOHBI (MarHus, KalbliUs, aJlOMUHUS,
nunka, xene3a(ll) u xeneza(Ill), menu(Il); HaGmrOAEHUE W OMKCAHUE MPOIIECCOB
OKpalllMBaHUsl IUTAMEHW MOHAMU HATpus, Kalud U Kaiblus (BO3MOXKHO
UCIIOJIb30BAaHUE BUJCOMATEPHAIIOB); HKCCIEAOBaHUE aM(OTEPHBIX CBOHCTB
TUAPOKCUIA ANMIOMHHMS W TUAPOKCHIA LIMHKA; PELIEHUE SKCIEPUMEHTAIbHBIX

3aJ1a4 110 TeMe «Ba)kHenre MeTaibl U UX COETNHEHUI

XuMHS U OKpYyJKarolascpeaa

4.1

4.2

HoBele matepuansl u TexHosoruud. BemiecTtBa M Marepuaiibl B MOBCEIHEBHOM
JKU3HU 4eJIoBeKa. XUMHS U 3710poBbe. be3onacHoe MCnosib30BaHUE BEIIECTB U
XUMUYECKUX peakiuii B ObiTy. [lepBasmnoMombIpUXUMUYECKUX0XKOTaX |

OTpPaBJICHHUAX

OCHOBBI 3KOJIOTMYECKON I'PAMOTHOCTH. XUMUYECKOE 3arpsA3HEHHUE OKPYIKaOLEn
cpeapl IIJIK. Ponp xumuu B pemieHun skosnoruyeckux npobsem. [Ipupoansie
UCTOYHUKU YTJIEBOJOPOIOB (yrojb, MPUPOAHBIA ra3, He(Th), MPOAYKTHl HX

nepepabdOoTKH, UX POJIb B OBITY W IPOMBIIIIICHHOCTH

4.3

XHUMUYECKUH OKCIICPUMCHT: U3Yy4YCHHC 06pa3u013 MaTCpHraioB (CTGKJ’IO, CIIJIaBBbI

METaJIJIOB, MTOJINMEPHBIE MaTEPUAIIbI)




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

KoanposepsiemororpedGoBanus

IIpoBepsiemble TPeOGOBaHNS K PEAMETHBIM
pe3yjabTaTaM 6a30BOro yPOBHSI OCBOEHHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl
OCHOBHOTI0 00111er0 00pa30BaHUs HA OCHOBE
dIrocC

IIpencraBnenue:

1.1

0 TO3HABAa€MOCTH SIBJICHUM MNPUPObI, MOHUMaHHUE
OOBEKTUBHOM 3HAYUMOCTH OCHOB XHMHYECKOMH
HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS,
KOMIIOHEHTa OOIIel KyIbTyphl M MPaKTHYECKOU
JIESTEIbHOCTH YEJIOBEKa B YCIIOBHUSIX COBPEMEHHOTO
oOmiecTBa; MOHMMAaHUE MECTAa XUMHUU Cpeld JIPYTHX

C€CTCCTBCHHBIX HAYK

1.2

0 HAY4YHbIX MCTOAAX IIO3HAHHA, B TOM YHUCIIC
OKCIICPUMCHTAJIBHBIX KW TCOPCTHUYCCKHUX MCETOAAX
HCCICAOBAHUS BCUICCTB W H3YUYCHUA XHUMHNYCCKUX
peaKHHﬁ; YMCHUC HUCIIOJIB30BaTb MOJCIN  AJIA

00BACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax mNpoPecCHOHATHHOU  JIEATETHLHOCTH,
CBSI3aHHBIX €  XUMHEHM U COBpPEMEHHBIMHU
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JIOCTHIKEHHSX
XMMHUYECKON HayKH, YTO MO3BOJMUT OOyYaroIIUMCS
paccMmaTpuBaTh XMMHIO Kak cdepy cBoeil Oyaymieit
npoecCHOHaIbHOM  JEATENbHOCTH U CHeNaTh
OCO3HAaHHBIM BBIOOp XHMMHUH KaK NPOPUIBHOTO
npeaMera IMpH Iepexoje Ha YPOBEHb CPEHEro

obmero oopa3oBaHus

2.1

Brnanenue cucremMoil XUMUYECKUX 3HAHUN U YMEHUE
NPUMEHATh CUCTEMY XMMHUYECKUX 3HAHUM, KOTOpas

BKJIIOYAcCT:

BaXHEHIIIME XMMHUYECKHE IIOHATHUSA: XUMHYSCKUM




3JIEMEHT, aTOM, MOJIEKyJa, BEIIECTBO, MPOCTOE U
CJIO’)KHOE€ BEIIECTBO, OJHOPOJHAS M HEOJHOPOJIHAS
CMECh, OTHOCUTEJIbHBIC aTOMHAasi M MOJEKYJIsIpHas
Macchl, KOJMYECTBO BEUIECTBA, MOJIb, MOJISIpHAs
Macca, MOJSIpHBI — O00BEM,  OKCHJA, KHCJIOTA,
OCHOBaHHWE, COJIb (CpemHsisi), XMMHYECKas peakilus,
peakuuMyd  COCAMHEHUS, PEAKIMH  PA3JIOKECHHUS,
peakuuy 3aMelIeHHs], PeaKIuu OOMEHa, TeIJIOBOH
apdeKT peakmum, 95K30- H  OHIOTEPMUYCCKHE
peakiuu, pacTBOp, MaccoBas JO0JsA XHMHYECKOTO
JJIEMEHTa B COCJAMHCHWH, MaccoBas /OIS W
MPOLICHTHAs] KOHIIGHTpallUsl BELIECTBA B PacTBODPE,
SIIPO  aTOMa, DSJIEKTPOHHBIM CJIOW aToMa, aToOMHas
opbutanb, paguyc aToMa, BAJIEHTHOCTb, CTEMEHb
OKHCJICHHS, XUMHUYECKast CBSI3b,
3JIEKTPOOTPUIIATEILHOCTD, TOJISIPHAS W HEMOJIApHAs
KOBAJICHTHAsI CBSA3b, MOHHAS CBS3b, METaJIMUccKas
CBsI3b, KpUCTAITMYECKAs peméTka (aToMHas, HOHHAs,
METaJITMYeCcKasi, MOJCKYJIsIpHasi), HWOH, KaTHOH,
aHHOH, 3JIEKTPOJIAT u HEIJICKTPOJIUT,
AIEKTPOIUTAYECKAS TUCCOIHAIIHS, PEAKIIUU HOHHOTO
oOMeHa, OKHCIIMTEIbHO-BOCCTAHOBUTEILHBIC
peaKiuu, OKUCIIUTENh U BOCCTAHOBUTEIb, OKUCIICHHE
U BOCCTAHOBJIEHHE,  JJIEKTPOJIM3, XHUMHUYECKOE
paBHOBECHE, OOpaTUMbIE M HEOOpAaTUMBIE PEaKIINH,
CKOPOCTh XMMHUYECKON peakuuu, karanuzatop, 11K,

KOPpO3HsI METAJLIOB, CILJIaBbl

OCHOBOIIOJIararomue 3aKOHBI XUMHUU: 3aKOH

COXpaHEHUs Macchl, nepuoandeckuii 3axoH J[.H.

22 MenpeneeBa, 3aKOH IIOCTOSHCTBA COCTaBa, 3aKOH
ABoraapo

53 TEOPUH XUMHUHU: AaTOMHO-MOJIEKYJIIpHas Teopus,

' TEOPHSI DIIEKTPOTUTHIECCKON THCCOIUAIIAN

3 Bnanenue ocHoBaMM XMMHYECKOM TIpaMOTHOCTH,

BKJIFOYAKOIIEH




3.1

YMEHHE TPAaBWIBHO HCIIOJIB30BaTh  M3yYCHHBIC
BEIIECTBA U MaTepHaibl (B TOM YHCIE MHHEPAIbHBIC
yI0OpeHusi, METaIbl W  CIUIAaBbl, IPOJYKTHI
nepepaboTKu HPUPOTHBIX HUCTOYHHUKOB
yTIEBOIOPOAOB (YIS, MPUPOIHOTO Ta3a, HePTH) B
OBITY, CEIbCKOM XO3SIIICTBE, Ha TIPOHM3BOJCTBE M
MOHMMAHHUE 3HAYCHUSl >KUPOB, OCIKOB, YIIIEBOJOB
JUIL OpTaHu3Ma YelIOBeKa; YMEHHE IPOTHO3HPOBATH
BIIUSHUE BEIIECTB W XHMHUYECKUX IPOILIECCOB HA

OpraHM3M YeJOBEeKa M OKPYXAIOUIYI0 MPHPOJHYIO

cpeny

3.2

3.3

YMCHHUC MHTCIPUPOBATE XHUMHWYCCKHUEC 3HaHUA CO

SHAHUAMU APYTUX y‘le6HLIX npeaMETOB

HalIW4Yhe  omblTa  paboThl € pa3IMYHBIMU
UCTOYHUKAMU HWH(POpPMAIMK 10 XUMHUHU (HaydHas U
Hay4YHO-IIOIyJIApHAs auTeparypa, CJI0BApH,

CIPAaBOYHUKHU, UHTEPHET-PECYPCHI)

34

yMEHHE OOBEKTHBHO OLEHHBATh WH(POPMAIHIO O
BEILLECTBAX, HMX IMPEBpPALICHUSAX M IPAKTHYECKOM
IIPUMEHEHHUH M YMEHUE HCIOIb30BaTh €& Uit

peuIcHuA y‘{e6H0—HO3HaBaTCHLHHX 3aga4

Brnagenne ocHoBaMM NOHSITHMHOIO ammapata H
CUMBOJINYECKOTO S3bIKA XHMHHU JJISI COCTABJICHUS
(GbopMys1 HEOpPraHWYECKUX BEILIECTB, YypaBHEHUU
XMMHYECKHX PpEaklUi; OCHOBAaMH XHUMHUYECKOU

HomeHknarypsl (IUPAC u TpuBuanbHON)

VYMeHne OOBSICHSTH CBS3b IIOJIOKEHUS DIIEMEHTA B
[Mepnoanyeckoii cucTeMe c YHCIIOBBIMH
XapPaKTCPUCTHKAMH CTPOCHUA ATOMOB XHUMHWYCCKUX
2JIEMEHTOB (COCTaB W 3apsj supa, olliee YHcio
JJIEKTPOHOB), PACHpPE/CICHUEM JJIEKTPOHOB IO
SHEPreTUYECKUM YPOBHSIM aTOMOB TEPBBIX TPEX

IEpUoa0B, KaJIud U KaJIbIUA

[IpencraBienre o NEPUOAMYECKON 3aBUCHMOCTH

CBOMCTB XHMHUYECKHX DJJEMEHTOB (pam/lyc aToMa,




ANEKTPOOTPULATENBLHOCTD), IPOCTBIX M  CIIOKHBIX
BEIIIECTB oT HOJIOKECHHUS JJIEMEHTOB B
[lepuoguueckoii cucreMe (B MasbIX NEPUOAAX H

[JIaBHBIX MOATPYIIAxX) U DJIEKTPOHHOTO CTPOCHHUS

aToma
7 YMeHnueknaccuumpoBarh:
7.1 XUMHUYECKUEITIEMEHTHI
7.2 HEOPraHUYECKHEBEIIECTBA
7.3 XMMHYECKHEepeaKun
8 YMeHueonpeaensiTh:
o1 BAJCHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHX
' 3JIEMEHTOB, 3apsij HOHA
g2 BHJI XUMHUYECKOM CBSI3M W THUI KPUCTAJUIMYECKOU
' CTPYKTYPbI B COEAMHEHUSX
- XapakTep cpelbl B BOJHBIX pacTBOpax BEIIECTB
' (KUCIOT, OCHOBaHMI)
8.4 OKHCITUTENh U BOCCTAHOBUTEIb
9 Ymenue XapaKkTepu30BaTh busnueckue u
XMMHYECKHE CBOMCTBA:
MPOCTBHIX BEHIECTB (KHUCIOPOJ, O30H, BOJOPO/I,
91 rpaduT, anmas, KpeMHUH, a3ot, pocdop, cepa, xiuop,
' HATpUM, KaJdui, MarHud, KajblMi, aTIOMUHHII,
KENe30)
CIOXHBIX BEIIECTB, B TOM YHCIE HX BOJHBIX
pactBopoB  (BOJa, aMMHaK,  XJOPOBOAOPOI,
CEpOBOJIOPOA, OKCHUIBI M THUAPOKCHUABI METaioB I—
92 IIA rpynn, amtomunus, meau (II), nunka, xenesa (11
' u IIl), okcuner yrnepona (II u IV), xpemuus (IV),
azota u ¢ochopa (III u V), ceper (IV u VI),
CEpHHUCTAas1, CEpHas, a30TUCTas, a30THas, pochopHas,
yroJbHasl, KPEMHHUEBAs! KUCIIOTA U UX COJIN)
MPOTHO3MPOBATh M  XapaKTEepU30BaTh CBOWMCTBA
93 BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHHS,

NPpUMCHCHUC BCIIECTB B 3aBUCUMOCTH OT HX




10

CBOMCTB, BO3MOXKHOCTb MPOTEKAHUS XHUMHYECKUX
MIPEBPALIECHUH B pa3JIUYHBIX YCIOBUSIX

VYMeHnne CcocTaBiISTh MOJICKYJIPHBIE W HOHHBIC

YPAaBHEHUS PEAKLIU, B TOM YHCIIE:

10.1

peaKuuiunOHHOT000OMEHa

10.2

OKI/ICJII/ITGJIBHO-BOCCTaHOBI/ITeJIBHbIXpeaKLII/Iﬁ

10.3

WJUTIOCTPUPYIOIINX XUMUYECKHE CBOMCTBA
M3Y4YEHHBIX KJaccoB (Ipynmn) HEOPraHUYeCKUX

BCIICCTB

10.4

IMOATBCPKAAIOIINX I'CHCTUYCCKYIO B3aMMOCBA3b

MCXKIY HUMU

11

YMEHUEBBIUUCITH (IPOBOAUTHPACUETHI):

OTHOCHUTEJIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO Macchl
BEILIECTB, MACCOBYIO JIOJI0 XMMHUYECKOI'O JIEMEHTA B

COCINMHCHNU

11.2

MacCCOBYIO JOJIIO BEUICCTBA B paCTBOPC,

11.3

KOJIMYCCTBO BCIICCTBA U €0 Maccy, 00BEM ra3oB

11.4

12

12.1

12.2

12.3

110 YPaBHEHUSIM XUMHUYECKUX PEaKIUil U HaXOAUTh
KOJINYECTBO BEIIECTBA, O0BEM M MacCy pearcHTOB

WJIH TIPOJTYKTOB PEAKIIUU
Brnagenue (3HaHHEOCHOB):

OCHOBHBIMH  METOJaMH  HAy4YHOrO  TO3HaHUs
(mabmonenue, HU3MEpEeHue, AKCIIEPUMEHT,
MOJIETUPOBAaHUE) TPU U3YYCHUU BEHIECTB U
XUMHYECKUX SIBJICHUM; yMeHue cQpopMyInpoBaTh

po0sieMy U MPEAJIOKUTh TyTH €€ pelIeHHs

6e30macHOi paboThl C XMMHUYECKHMMH BEIECTBAMHU,
XUMHUYECKON IIOCY 101 u 71a00pPaTOPHBIM

o0opyaoBaHuEM

IpaBUIaMU 0€30MacHOTO 0OpalleHHs! C BEIECTBAMH,
HCIIONB3YEMBIMU B MIOBCEJTHEBHOM  JKU3HH,
NpaBUJIaMHU TIOBEACHUS B LEIIX cOepexeHus
3I0POBbSI M OKPYJKAWOIIEW NPUPOAHOU CpEIbI;

MOHMMaHUE Bpena (OMACHOCTH) BO3JECUCTBHUS Ha




JKUBBIE  OpPraHU3Mbl  ONPEAEIEHHBIX  BELIECTB,
CIIOCOOOB yMEHBILIEHUS W MIPEIOTBpPALICHHUS HX

BPEIHOTO BO3JICUCTBUS

13

Hanuuue MPAKTUYCCKUX HABBIKOB INUIAHUPOBAHHUA U
OCYHICCTBJIICHUA (62)(5714%:0)1117D.¢ XHUMHUYCCKUX

9KCIIEPUMEHTOB:

13.1

U3ydYeHHE M OmnHucaHue (PU3MYECKHX CBOWCTB
BEIIECTB, O3HAaKOMJIEHHE C  (U3UYECKUMU U
XUMHUYECKUMHU SIBJICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOILINE MIPU3HAKU [IPOTEKaHUs

XUMHYECKUX PEAKIUI

13.2

U3y4eHHecroco0oBpasieIeHusICMece i

13.3

13.4

MOJIYUCHHUEC KHUCIOpOoAa W H3YYCHUC Cro CBOﬁCTB;
IIOJIYUCHHUC BOAOpOJa MW HU3YUCHHE CIro CBOfICTB;
NOJIYUCHUC VYIJICKHUCIIOTO Ta3a MW HU3Y4YCHHUE CTO
CBOﬁCTB; MMOJIYYCHHNEC daMMHaKa HW H3Y4YCHHE CTo

CBOICTB

MPUTOTOBIIEHUE  PAcCTBOPOB  C  OMNpeAeNEHHOM

MacCOBOM J0JI€H PACTBOPEHHOI'O BEILIECTBA

13.5

MPUMEHEHHE WHIMKATOPOB (JIAKMyca, METHIIOPaHKa
u ¢eHondrangenHa) Ui ONpeAeTeHUs XapakTepa

Cpelibl B pacTBOpax KHUCJIOT U IIesoueit

13.6

13.7

HCCIIEIOBAaHUE W ONHCAHUE CBOMCTB HEOPraHWYECKUX
BEILIECTB pa3INUHBIX KJIACCOB; U3y4CHHE
B3aUMOJICUCTBUS KHUCJIOT C MeETaUlaMH, OKCHJIaMU
METAJUIOB, PAacTBOPUMBIMH M HEPaCTBOPUMBIMHU
OCHOBaHMSIMHU, COJISIMHU; IOJIy4EHHE HEpPacTBOPUMBIX
OCHOBAHUI; BEITECHEHNE OJIHOTO METAJlIa IPYTUM U3
pacTBOpa COJIM; UCCIIEOBaHUE aM(DOTEPHBIX CBOICTB

TUAPOKCUIOB aJIFOMHUHUA U TUHKA

pEILIEHHE DSKCIEPUMEHTAJIBHBIX 3aJad II0 TEMaM:
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX COCITUHEHUI;
«DNEKTPOIIUTUYECKAS TUCCcOLMalusy; «Baxuenmme
HEMETaJUIbl M UX COeOUHEHHsA»;, «BaxkHenmmue

METAJJIbl U UX COCANHCHUS)




13.8

14

14.1

14.2

XUMHUYECKHE OKCIEPUMEHTBI, HJUTIOCTPUPYIOIIHNE
MPHU3HAKH TPOTEKAaHUS PEaKIUi HMOHHOTO OOMEHa;
KayeCTBEHHBIC PEAKIIMM Ha MPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpax HOHBL XJIOPHUI-, OpPOMH]I-,
nomua-, cynedar-, ¢ocdar-, kapOoHAT-, CHUIMKAT-
AQHWOHBI, THJIPOKCUA-UOHBI, KATHOHBI AMMOHUS,
MarHusi, Kajablus, aIFOMUHUS, *Kene3a (2+) u xenes3a
(3+), menu (2+), nuHKA

VYwmenue:

MPEJICTaBIATh PE3yJIbTAaThl IKCIEPUMEHTa B (hopMme
BBIBOJIOB, JIOKA3aTENbCTB, TPaQUKOB M TaOIUIl H

BBIABJIATb OMIIMPUYCCKHEC 3aKOHOMCPHOCTH

yCTaHaBJIUBATh CBSI3U MEXITY peanabHO
HaOJIIOlaéMbIMM ~ XUMHUYECKUMU  SIBICHUSIMU U
mporeccaMy, HPOMCXOIAIIMMH B Makpo- U
MUKPOMHpE, OOBICHATh NPUYMHBI MHOT000pa3us

BCIICCTB




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

Kon

1.1

IIpoBepsieMblii3jIeMeHTCOAEPKAHUS

HepBOHaLIaJ'IBHBIGXI/IMI/I‘IeCKI/IGHOHHTI/IH

UYucrsie BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

1.2

1.3

ATOoMBI U MOJICKYJIBL. Xumuyeckue daeMEHTHl. CHMBOJIBI  XUMHYECKHX
3JICMCHTOB. HpOCTBIG " CJIOXKHBIC BEUICCTBA.
Xumudaeckas (I)OpMy.]'Ia. BanenTHOCTE aTOMOB XHMHYECKHUX 3JEMEHTOB.

CrerneHpOKUCICHUS

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocuTenbHAs aTOMHAs Macca.
OTHOCHUTENbHAA MOJICKYJISIpHAs Macca. MaccoBas 101 XUMHYECKOI0 3JIEMEHTa

B COCIMHCHNU

1.5

1.6

KonnaectBo BemectBa. Monb. Momnsipaass Macca. MousipHbId 00BEM Ta30B.

B3aumocBs3b KOJIMYECTBA, MACChHI U YUCJIa CTPYKTYPHBIX CAUHUI] BEIICCTBA
duznyeckrue U XUMHUUYECKHE SIBICHHUS. XUMHUYECKas peaKuusg u eé IIPpHU3HAKHU.
3aKOHCOXpaHeHI/I${MaCCHBCH_ICCTB. XI/IMI/I‘ICCKI/IeypaBHeHI/IH

HepI/IO,I[I/ILIeCKI/Iﬁ 3aKOH H Hepnonnqecxaﬂ CHUCTCMa XHMHUYCCKHX OJIICMCHTOB

.. MenneneeBa. CTpoeHHEaTOMOB

2.1

[Iepnoanueckuit 3akoH. lleproanueckas cucreMa XMMUYECKHX 3J1eMeHTOB J[.1.
Menneneesa. Ilepuoasl u rpynnsl. OU3HYECKUN CMBICI MOPSAIKOBOIO HOMEPA,

HOMCPOB II€pHUOJa U I'pyIIibl 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aTOMHBIX saep. M3otombl. DnexTponsl. CTpoeHue
JJIEKTPOHHBIX 000JI04eK aTOMOB TMepBbIX 20 XHMMHUYECKHX 3JIEMEHTOB

[Tepnonnueckoii cucremst .M. MeHnneneena

23

BaKOHOMepHOCTI/I B M3MCHEHHHU CBOMCTB XHMMHUYCCKHUX 3JICMCHTOB MEPBLIX Tpex
NnepruoaoB, KaJivid, KaJIbIOUA (pazu/lyca aTOMOB, 3JICKTPOOTPUIATCIIBHOCTH,
MCTANIMYCCKUX W  HEMCTAIIMYCCKUX CBOfICTB) n HX COGI[PIHGHI/IP'I B
COOTBCTCTBHH C IIOJJOXKCHHEM DJJICMCHTOB B HepHOHquCKOf/'I CUCTEME H

CTPOCHUEM HUX ATOMOB

3.1

CrpoeHueselnecTna
Xumuyeckasi cBsizb. KoBaneHTHas (ToNsipHass M HEMOJSpHas)  CBA3b.
SJ'IGKTpOOTpI/IHaTeHBHOCTB XUMHUYCCKUX JJICMCHTOB. Honnas CBS3b.

MeramndecKascB3b




3.2

Tumnel KpUCTAIIMYECKUX PEIETOK (aTOMHasl, WOHHAsA, MeETaInyecKas),
3aBUCHUMOCTH CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKON PEMIETKHM M BHUIA

XUMHUYECKOU CBA3U

4.1

4.2

Baxueiie mnpeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnsl u ux

COCAMHCHUS. Meramis 1 HUXCOCANHCHUA

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

MHOTOOCHOBHBIC); COJICH (CPEIHUX B KUCIIBIX)

duznyeckne W XHUMHYSCKHE CBOMCTBA IIPOCTBIX  BCIICCTB-HEMCTAJLIIOB:

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

4.3

4.4

duznyeckrie W XUMHYECKHE CBOMCTBa IMPOCTBIX BCUICCTB-MCTAJJIOB: JIUTHA,
HaTpu, Kajius, Maraus n KaJlb1us, AJIFOMHHUA, Kee3a.

DIIEKTPOXUMUYECKUUPSATHATPSKEHUITMETAIIIOB

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

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

®uznyeckue U XUMHYECKHE CBOICTBa OKCHI0B HemeramioB: cepbl (IV, VI),
azota(ll, IV, V), dochopa(Ill, V), yraepoma(ll, IV), xpemuusa(IV).

HOqueHHGOKCI/IIIOBHCMCTZUIHOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoictBa okcunoB: MetawioB [A-IIIA rpymn, nunka, menu(ll) u
xenesza(ll, II).ITonydyenneokcuaoBMeTaIOB

XUMHUECKUE CBOMCTBa OCHOBaHUHN M aM(OTEpHBIX THIAPOKCHIOB (Ha mpuUMepe
THAPOKCUIOB  QJIIOMMHHUS, JKene3a, UuHKa). [lomyueHueocHoBaHM U
aM(pOTEPHBIXTUIPOKCHUIOB

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJOPOJHON, CEPOBOIOPOIHOM,
CEpHHUCTOM, cepHOU, a30THOU, (ochopHOU, KpeMHUEBOH, yroiapHOU. Ocolbie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.

[Toyyenue kucior
OO6ue xuMHUYeckre cBoicTBa cpeHux coneil. [lomyuenuneconeit

HOJIy‘{CHI/IC, CO6I/IpaHI/IC, pacio3HaBaHue BOJOpOA4d, KHUCIOpOJda, aMMHAKa,

YTJIEKHCIIOTO Ta3a B JIAbOpaTopuu

4.11

[Tonyyenne amMmuaka, CEpHOM M a30THOM KHCJIOT B MPOMBIIIJIEHHOCTH.

O0111ecIOCOOBITOTYYEeHUAMETAIUIOB




4.12

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

XUMUYECKUEPEAKIUN

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

52

53

54

5.5

TernoBoil 3¢ hexT XUMHYECKON peakIui, TEePMOXUMUYECKHE YPaBHEHU. DK30-

Y SHAOTEPMUYECKHUE peakK. TepMOXUMUYECKUE YPABHEHHS
OKHMCIUTEIBHOBOCCTAHOBUTEIbHBIE peakuuu. OKUCIUTENIN U BOCCTAHOBUTEIH.
[Iponeccrlokucienys u BOCCTaHOBJICHHS.
DNEeKTPOHHBIN0aTaHCOKUCIUTEIbHOBOCCTAHOBUTENbHOMPEaKIIUU

Teopust AMeKTpOTUTHYECKON nuccoruanui. KaTnoHbl, aHHOHBI. DJIEKTPOIUTHI U
HEeRNIeKTPONuThL. CUTbHBIE U clla0ble NIeKTPOIUThl. CTereHbIUCCOIUAIIUT
Peaknuu moHHoro obmena. YciaoBHsl MPOTEKaHUs peakUUid HOHHOrO oOMeHa,

IIOJIHBIE Y COKPAILIEHHBIC NOHHBIE YPABHEHUS PEaKIIUN

XHUMHS U OKpYyJKarolascpeaa

6.1

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

HepBaSIHOMOHH)HpI/IXI/IMI/I‘-ICCKI/IXO)KOFaX H OTPABJICHUAX

6.2

XVUMHYECKOE 3arpsi3HEHUE  OKpy’Karolled cpeabl  (KUCIOTHBIE — JI0XKIH,
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
NPOMBIIIJICHHOCTH UX coenHeHUH. [IoHATHE 0 KOPPO3HH METaIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI UX OT KOPPO3HHU

[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, OTaH, 9TUJICH, AlICTUJICH, 3TAHOJI, TTIMICPUH, YKCYCHAas KI/ICJ'IOTa).
IToHaTHe 0 OMOJIOrMYECKH BaKHBIX BCHICCTBAX: XHpaX, 6em<ax, YTJIeBOJAax — U UX

PO B )KU3HU YCIIOBCKA




PacuéTnr:

7.1 oG OpMyITaMXUMHYECKUXCOCTMHCHHIMA
7.2 Macchl (MaccoBOii) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 [IOXUMHUYECKUMYPAaBHECHUAM




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumust: 8- kiacc: 0a30Bbli YPOBEHb: YUCOHUK; S-€ U3aHuE,
nepepadotanHoe ["abpuensu O.C., Octpoymos WU.I'., Cnaakos C.A.
AxmuonepHoe obmiectBo «M3aarensctBo «lIpocBemienne»

» XuMmus: 9-i kinacc: 6a30BbIl YPOBEHB: YUCOHUK; S-€ U3aHUE,
nepepadotanHoe ["abpuensu O.C., OctpoymoB WU.I'., Cnaakos C.A.

AKHI/IOHepHOG O6H_[€CTBO ((HSI[&TGJ'IBCTBO «HpOCBeHIGHI/Ie»

OOKYMEHT NOANUCAH INEKTPOHHON NOANKCHIO

MYHALUMNANBHOE OBLUEOBPA30OBATENBHOE YYPEXOEHMWE "LIEHTP 03.09.25 09:43 Ceprwdnrkat BB1EEXCBOOBDC33C6EL1CT2740E279C97
OBEPA30BAHMSA N22" I'. ACHOIOPCKA TY/IbCKOM OBJIACTH, Veanoea nms (MSK)
HWropeana, Oupextop



