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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OOO, a Takxke Ha OCHOBe (QenepanbHONl paboueil MpoTrpamMMbl
BOCITUTAHUS U C YUYETOM KOHIISIIIIAN MPEMOaBaHusl yIeOHOTO MpeaMeTa « XUMUsD»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHMS M Pa3BUTUA OOYYAIOIIUXCSA CPEACTBAMHU y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
npeaycMaTpUBaeT paclpeielieHue ero Mo KilaccaM W CTPYKTYPUPOBAHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, OMPEAENSIET KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIC XapaKTepUCTUKU COZIEP/KAHUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAesisieT BO3MOXKHOCTH TMpeaMera st
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTeIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIBLHOM JEATENbHOCTU OOYYalolerocs IO OCBOCHHIO
y4e0HOTO COJIepKaHUSI.

3HaHWEe XWMHH CIY)KUT OCHOBOW [jIsi (OPMHPOBAHUS MHPOBO33PECHHUS
oOy4Jaromnierocsi, ero MnpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUU U 00 DBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJieM yCTOMYHMBOIO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOX PAHECHHUSI.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMupoBaHUsI KyJIbTYPhI JIMYHOCTH, €€ 00111el U (PYyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW  JICSITENIbHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOM ESITEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBACT OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €IUHCTBO MPUPOBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHSATHN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl 1O MPUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPYrOMY, BBINOJHSASA (PYHKIUM OOBSICHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABICHNAS] O XUMHYECKON COCTABIISAIOIIEH HAyYHOW KapTHUHBI MUPA B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWN W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid Mupy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHHM TPOUCXOJUT (PopMHpOBaHHUE 3HAHUH OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUIHX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHICCKHUX MOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHUIT MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuid, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUHN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOr0 OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYeHHUE MPUOOPEN TaKUE eI, KaK:

— (GOpMHUPOBAHHUE HWHTEIJIEKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEJIBHOMY IPHUHSITHUIO PEIICHUH,
CHIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MMO3HABATEIBHON JESATENbHOCTH, HAayYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOTO3HAHMS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKPY’KaIOIIer0 MHpa, WCIOJNB3YSl 3HAHWS U OIBIT, MOJyYEHHBIE MPH H3yYCHUH
XMUMHH, TPUMEHATh UX IpPU PEIIEHUH NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGUIIsl W HAMPABICHHOCTH NATbHEHUIIETO
oOy4eHus.

CBSI3b C PABOYE [TPOI'PAMMO BOCITUTAHM S LLIKOJIBI

Peanuzamusi BOCHHMTATENHHOTO TOTEHIIMANIA YPOKOB XUMUU (YpOUHOU
NESATETbHOCTH, ayAUTOPHBIX 3aHSATUH B paMKaxX MaKCUMaJIbHO JIOMYCTHUMOU
y4eOHOM Harpy3KkH) MpeayCcMaTpruBaeT:

- MaKCMMajJbHOEC  HWCIIOJb30BAHWE  BOCIIUTATEIBHBIX  BO3MOXXHOCTCH
cCollepKaHUsl ypOKOB Juisi  (OPMUPOBAHUS y OOYYAIOMIMXCA POCCHHUCKUX
TPAJAMIIMOHHBIX  JTyXOBHO-HPABCTBEHHBIX U  COIIMOKYJIBTYPHBIX IICHHOCTEH,
POCCHIICKOTO UCTOPUYECKOTO CO3HAHUS HA OCHOBE MCTOPHYECKOTO MPOCBEIICHUS;



noJI00p COOTBETCTBYIOILIETO COJEpPKAHUS YPOKOB, 3aJaHHil, BCIIOMOTaTeNIbHBIX
MaTepuajoB, MPOOIEMHBIX CUTYAIIUH TSl OOCYKACHMIA;

- BKJIIOYEHUE B COJIEP)KAaHUE YPOKOB LIEJIEBBIX OPUEHTHUPOB PE3YJIHTATOB
BOCIIUTAHUS, UX YUYET B ONPEIAECICHUN BOCIIUTATENBHBIX 3a1a4 YPOKOB, 3aHSATHUI;

- BBIOOp METOJIOB, METOJUK, TEXHOJOTUH, OKA3bIBAIOIIUX BOCIUTATEIHLHOE
BO3JICHICTBHE HA JIMYHOCTh B COOTBETCTBUU C BOCIUTATEIBHBIM UACAIOM, LIEIBIO U
3ajlayaMyd  BOCIMTAHMS, LIEJIIEBBIMA OpPUEHTHPAMHU PE3yJbTaTOB BOCHUTAHUS;
peanu3aluio NPUOPUTETA BOCIIUTAHUS B YUCOHOU e TETbHOCTH;

- TpUBJICYCHHE BHUMaHUS OOYyYarOUIMXCS K I[EHHOCTHOMY AaCIEeKTY
U3y4aeMbIX Ha ypoKax TMpeIMETOB, SIBICHUH W COOBITUN, WHUIMHUPOBAHUE
OOCY>KICHHI, BBICKa3bIBAHMI CBOETO MHEHHS, BBIPAOOTKH CBOETO JIMYHOCTHOTO
OTHOUIEHUS K U3YyYaEMbIM COOBITHSIM, SIBJICHUSM, JIULIAM;

- TIpPUMEHEHUE  HUHTEPaKTHBHBIX  (¢opM  ydeOHOH  paboTBl  —
WHTEJUIEKTYaJIbHBIX, CTUMYJHMPYIOIIUX MO3HABATEIbHYI0) MOTHBALMIO, HWIPOBBIX
METOIMK, JUCKYCCHH, MJAalOUMX BO3MOXXHOCTb MPUOOPECTH ONBIT BEACHUS
KOHCTPYKTUBHOI'O JIMAJIOTa; TpPyNHoBOM pabOThl, KOTOpas YYUT CTPOMUTh
OTHOUIEHUS! U JIEWCTBOBATh B KOMAaHJE, CIIOCOOCTBYET Pa3BUTUIO KPUTHYECKOTO
MBILIJICHUS;

- NoOyXjaeHue O0OydYaroIMXcsi COOMI0AAaTh HOPMBI IIOBEJIEHUS, IpaBHUiIa
OOLIEHUS CO CBEPCTHUKAMU U NIEAArOornueCKMMU pabOTHUKAMH, COOTBETCTBYIOIIHE
YKJIaAy IIKOJIbI, YCTAHOBIIEHUE U TIOAJIEPKKY TOOPOKENATENbHON aTMOC(EpDIL;

- OpraHM3alyi0 HAacCTaBHUYECTBA MOTHUBHUPOBAHHBIX M 3pyAHPOBAHHBIX
oOyyaroluxcs HaJl HEYCIEBalOIUMHU OJHOKIACCHUKAMH, B TOM YHCJIE ¢ OCOOBIMU
o0pa3oBaTeIbHBIMA  TOTPEOHOCTSIMH, JAIOIIETO  OOYYaIOMMUMCS  COIHAIBHO
3HAYMMBIH OMBIT COTPYAHUYECTBA U B3AaUMHOMN OMOIIH;

- HWHUIMUPOBAHME U TOJJECPKKY HCCIENOBATEIbCKOW JEATEIbHOCTH
oOyuyaroluxcs, MUIAHUPOBAHUE W BBINOJHEHHE WHIMBUAYAIbHBIX U TIPYHIOBBIX
IIPOEKTOB BOCIUTATEIBHON HAIIPABIEHHOCTH.

Pe3ynbTaThl €IMHCTBA YU4EOHON M BOCIUTATEIHHOM JIEITEILHOCTH OTPaKEHBI
B pazzene pabodeil mporpaMmbl «JIMYHOCTHBIE pe3yibTaThl U3y4YEHHUS Y4EOHOIO
npeaMeTa « XMMHUsD» Ha YPOBHE OCHOBHOT'O OOIIIEr0 00Opa3oBaHUs».

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUs XHWMHUU Ha YpPOBHE
OCHOBHOT0 00111€eTr0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Poinp XuMHUM B JKM3HU 4YEJIOBEKA. XHMUSI B CUCTEME HayK.
Tena u BemjecTtBa. du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemecTB. [loHsATHE O METOHaxX MO3HAHMS B XMUMHH. UHCTbIE BEIIECTBA U CMECH.
CrniocoObl pa3zeseHus cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnyeckasi ¢opMyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOcHUTENbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJSIpHAs Macca. MaccoBast 4011 XMMUYECKOTO JIEMEHTA B
COEJIMHEHNUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AUHUI] BemiecTBa. Pacu€rsl mo dopmynam
XUMHUYECKUX COECTMHEHU.

Du3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMMHUYECKHe ypaBHEeHUA. Kiaccudukanus
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKON MOCYJOM, NMpaBUiIaMu paboThl B JabopaTtopun U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYJAOBAHHEM, U3YYCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢dbuznyeckux (IJIaBJICHUE BOCKa, TasHUE JibJla, pacCTUpPaHUE caxapa B CTYIIKE,
KUIEHUE M KOHJACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMKMCAHKWE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakiuil (pasziokeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapus, pa3joKeHHE TMAPOKCHIA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BhITIApUBaHUE, UCTHLIAIMA, XpoMaTorpadusi, MpoBEICHUE OYUCTKU TTOBAPEHHOU
CONMM, HaONIOACHHE W  OMNHCAHME  PE3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BelIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopoa — 3nemMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (u3Hueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHus). Oxcunpbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCTIopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOIO 3 eKTa, pa3pyluieHue 030HOBOTO CIIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBA BOJbl. Boma Kak pacTtBoputesib. PacTBOpHI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUpOaHbIX BoJA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOcTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEECICHUE COACPKaHUSI KUCIOPOJa B BO3AyXE, MOJyYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHON PACTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C ONPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJIHOTO METajlla JPYTMM M3 PacTBOpa COJU, PEUICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. Onexktponsl. CtpoeHne
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUs paanyca aTOMOB XHWMHYECKHUX 3JIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (ToJisipHass W HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX EeCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpalbl, TOpPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TEPBBIX TPEX MEPHOJOB, Kalus, KaJIbLUSI U HUX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIIA KPUCTATUIMYECKONW PEIIETKHU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukanuysa XuMA4eCcKUX peakivii Mo pa3IunyHbIM MpU3HaKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOXKEHUE XHUMHYECKOIO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue YpaBHEHHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAaKUU C  HCHOJB30BAHUEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€éHHbIE HWOHHBbIE YypaBHEHUs peakiuil. CBoiCcTBa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJICIISIMA KPUCTAUIMYECKUX PEMETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALUNM KHCIOT, WIEIO0YEed U COJIEH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJy4YeHHUE, NpUMEeHeHue. [lelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenuduyeckne). XHUMHUUYECKHE PEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cynabdaTr-uoH. Haxoxaenue cepel u €€ coequHEHH B mpupoae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIEHUA. A30T, paclpoOCTpaHEHHE B MPHUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MOoJIyueHHe, (PU3UYECKUEe U XUMHUYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arps3HEHHE BO3AyXa, MHOuYBbl U BonoéMOB). docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KauecTBE MUHEPAIBHBIX YAOOPEHUN.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepoaa B npupoje. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuUcaoTa U €€ coM, uX (PU3HIeCKre ¥ XMMHUYCCKHE CBONCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TaHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )XKMpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kucnore. CUIMKAThl, X UCIOJIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajoreHOB M HUX COCIWHEHUI (BO3MOXKHO MCIOJIb30BAHUE BHACOMATEPHUAIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThbI, HW3y4YEHUE XUMHUYECKHX CBOWCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEpUAIIOB), 0Opa3liaMu a30THBIX U POCHOPHBIX yAOOpPEHUM, MOITyUYEHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4YEHHUE MOJENeH
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHUE KauyeCTBEHHBIX pPeaklnii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 o TeMe «BakHeunme HeMETaIUTbl U UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAs. ~ KPUCTAJUIMYECKass  PEIIETKAa.  DJIEKTPOXUMUYECKUH  psif
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUJIPOKCUABI HaTpus W Kanusa. [IpuMeHeHne 1IEeNOoYHBIX METALUIOB M HUX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueiliue coequHEHUS Kalblusg (OKCHJA, THUIPOKCUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HaTpus C BOJIOM (BO3MOXKHO HCIIOJB30BaHUE BHICOMATEPHUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 Mo Teme « Baxxnermme
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKaroUeld cpeapl (MpeaenbHasi IO0MyCcTUMAst
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (DakT, rumoresa, 3aKoH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToM, OJEKTPOH, IMPOTOH, HEWUTPOH, HOH, HYKIHU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUYECKHE BEIMYMHBI, €AMHUIIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYEeHHS XUMHUU B €IUHCTBE Y4eOHOU U
BOCHUTATEILHON JEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATIA3AIMHN 00yUYatOIIUXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX [EHHOCTHBIX OPHUEHTAIUA W
pacIIMpPEHUE OIbITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOT0 BOCTIMTAHUS

[IEHHOCTHOT'O OTHOIIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHYECKOM HAyKH B JKHU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIuei o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W APYrMX  BHAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM EATENbHOCTH TpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YUECOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe OTOM y4eOHOM NESITeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE IMIOBEAECHHE W TIOCTYIIKM CBOMX TOBApUIIEH C TMO3UIMUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY 11 TIOHUMAHUsSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

[TI03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOJIUMBIE i OOBSICHEHUS HAOJIOMAeMBIX TPOIECCOB U SIBIICHUH,
MO3HABATENbHON, WH()OPMAITMOHHOM M YUTATENbCKON KYJIBTYpHl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITETbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPABOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  CcaMOOOpa30BaHUIO, IMPOEKTHOM M  HCCIEI0BATENIbCKON
JESATEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIpaBICHHOCTH U YpOBHS OOydeHUs B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME [ICHHOCTU JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3JI0pPOBBIO, YCTAaHOBKM Ha 370POBbIA 00pa3 JKHU3HHM, OCO3HAHUE IOCIEACTBUI U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO ITpodeccuil U Tpyia pa3iIudHoro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00PAa3HOE OTHOIICHHWE K MpPHUPOJEe KaK HCTOYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pPE3yJNbTaTOB BBIICISIOT 3HAYUMBIE ISt
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, yYCTaHABJIMBATh B3aUMOCBS3b C JPYTMMHU TOHSATHUSIMH), UCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXaeHus (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yibTar, GopMyIupoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHPOpPMAIlMU W COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JMJIs BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONU JEATEIbHOCTH HUH(MOPMAIIMIO O BIUSHUU IPOMBIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CylIecTBy  oOcykmaemMol  TeMmbl, (GOpPMYJIHpPOBATH CBOUM  MPEIJIOKCHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUUYECKOTO IKCIEPUMEHTa (J1ab0paTOpHOTo OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITENIBHO ONPENEATh LEIN JACSITEIBHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM aJITOPUTM JEUCTBUW NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



JNEUCTBUN, crHenupuIecKkue JUisi TpPeAMETHOW obnacth «XUMHS», BUIBI
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHWS, €ro  HWHTEPHpPETAlNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSl YMEHUI:

® DpACKpBIBaTh CMBICII OCHOBHBIX XHMHWYECKUX NOHSATHH: aTOM, MOJIEKYJIA,
XAMHWYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JI€MEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCIIOTA4, OCHOBAHHE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCAMHEHUSA, PEAKIHMH PA3JIOKECHUS, PEAKIUH 3aMEIICHUS, PEAKINU
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiinu,
AIpO aToMa, HJIEKTPOHHBIM CIOM aroma, aToMHasi OpOUTallb, PaJUyC
aTOMa, XMMHUYECKasi CBs3b, MOJISIPHAS W HEMOJIIPHAs KOBAJCHTHAsl CBS3b,
WOHHAs CBSI3b, HOH, KATMOH, aHHOH, PACTBOP, MAacCOBas JOJs BELIECTBA
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

® JUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX TMOHITUH H
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;

® UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBJIeHHUS (HOpMYJT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKLUN;

® OIpeeisaTh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHMUSX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUM IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HOHHAas) B
HEOPraHUYECKUX COCANHEHUSX;

e packpeiBaTh cMbicn llepuomnueckoro 3akona J[. WM. MeHneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT WX MoJoxkeHus B llepronndeckoil cucreme,
3aKOHOB COXPAHEHHUsI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

® ONHUCHIBATH M XapakTepus3oBaTh TabmmuHyto Qopmy Ilepuogudeckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OOJIbIlIME TIEPUOJIbI, COOTHOCUTH OO0O3HAYECHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij s1pa, 00Ilee YUCIIO 3JEKTPOHOB
Y paCIpEaeIeHUE X 1O 3JEKTPOHHBIM CIIOSIM);

® KJacCCHU(PHUIMPOBATh XMMHUUYECKUE IJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YaCTBYIOIIUX B PEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

® XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKAask ONMUCAHUE MPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

® [IPOTrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpAlICHUA B
Pa3INYHBIX YCIOBUSX;

® BBIYUCISATH OTHOCHUTEIBHYIO MOJICKYJISAPHYIO U MOJIAPHYIO MacChl
BELIECTB, MAaCCOBYIO JIOJII0 XUMHYECKOrO JJIeMEeHTa 1o (opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

® [PUMEHSITH OCHOBHBIC OMEPAIIMU MBICIUTEIBLHON JIEITEIHLHOCTH — aHAIIN3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CHUCTEMaTHU3alluio, Kiaccu(uKaIiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — IS M3YyYEHHS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpPEaKLH, €CTECTBEHHO-HAYYHbIE METObI
NO3HAHUA — HAOJIOJICHHE, U3MEpPEHHE, MOJECIUPOBAHUE, SKCHEPUMEHT
(peasibHBINA U MBICIICHHBIN );

e cCjeloBaTh  MpaBWJiaM  TOJB30BAHHMS ~ XMMHUYECKOW  MOCYyAOW |
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUIO U COOMpAHUIO
razoo0pa3HbIX BEIIECTB (BOAOPOJA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C OMNPEIEIEHHON MACCOBOM JIOJEH PAaCTBOPEHHOIO BEILIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB LIEIOYEH U KUCIOT C TOMOIIbIO MHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xoH1y 0OydeHus B 9 kiacce npeIMETHbIE PE3ybTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

® pacKphIBaTh CMBICI OCHOBHBIX XUMUYECKUX TIOHSITHH: XUMHUYECKHM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHMOH, MPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHUSI, XUMUYECKasi peaKiysi, XUMUYecKasi CBsI3b, TEIUIOBOM 3(P(DEKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJUTHUYECKAS] TUCCOLUALNS, PEAKIUU HOHHOTO
oOMeHa, Karaau3aTop, XWMHUYECKOe paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XHMHYECKOW peaKkUuuu, MPEAeIbHO OMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIACCYy COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBsI3W (KOBaJICHTHAs, WOHHAs, METaUIMYeCcKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. Menneneera u
JIEMOHCTPUPOBATh €ro IOHUMAaHUE: OINUCHIBAaTh U XapaKTePHU30BaATh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHUYECKUX HJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynmna (A-rpymnma)» U «rmoOouyHas
noarpymnmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKOM Tabiuie, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHMSI  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpeiiesieHne WX 10 JJIGKTPOHHBIM  CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npejenax MajiblX NEPUOJIOB U TJIaBHBIX MOATPYMN C YUYETOM CTPOCHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMHUUYECKUE peakiuu (10 YUCIy M COCTaBy YYaCTBYIOLIMX B pEaKIUU
BEIIECTB, MO TEMIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpuUMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITb YPAaBHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKLIMA MOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKaHUS XWMUYECKHX TMPEBpAlICHUN B pPa3IM4HbIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO  MacChl
BEIIIECTB, MACCOBYIO JOJIF0 XHMHYECKOTO »JJIeMEeHTa 10 ¢dopmyIe
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEeaKInu;

coONIOJaTh  MpaBUjia  MOJIB30BAHUS  XMMHUYECKOW  MMOCyIOW U
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXe IMpaBWia oOOpaileHus ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

OPOBOJUTh  PEAKIUM,  TOATBEPXKIAIOIMIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIIBHON JIEATeTbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX pEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (peajbHBIM M
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
HaumenoBanue KosmuecTBo yacoB
Ne JIeKTPOHHBIE (IU(PPOBHIE)
pas3aesioB U TeM KonTpoJsbHbIe IIpakTHyeckue
n/n Bcero oOpa3oBare/ibHbIE PeCypcChl
NMPOrpamMMblI padoThI padoThI
Paszgea 1. IlepBoHayajibHbIe XUMHYECKHE OHATHS
XUMMST — BaXKHas
obnac
11 o Hec TBOS . 5 5 bubmoreka [JOK
: TECTBO3HAHUS U
. https://m.edsoo.ru/7f41837c
MPAKTUYECKON
NEATEIIbHOCTH YEJIOBEKA
19 BemecTBa u 15 1 bubmoreka IIOK
' XAMHYECKUE PEaKIUH https://m.edso0.ru/7f41837¢c
Hroro no pazaeny 20

Pa3zgeua 2. BaxkHeiiue npeacTaBuTe/Id HEOPraHUYECKUX BELECTB

51 Boznyx. Kucnopo. 6 butmoreka [{OK
' [TousTHe 00 OKCHIAX https://m.edso0.ru/7f41837c
99 Bonopoa. [Tousrtue o 3 1 bubmoreka IIOK
KHCJIOTaX U COJIIX https://m.edsoo.ru/7f41837c
Bopa. PacTtBopsl.
2.3 Hoi;ITI/Ie 06 ’ 5 1 1 Bubmorexa [OK
https://m.edsoo.ru/7f41837c
OCHOBAHUAX
2.4 OcCHOBHBIE KJIaCChI 11 1 1 bu6mmoreka IJOK



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

HEOPraHUYECKUX
COEIMHEHUN

https://m.edsoo.ru/7f41837c¢

Htoro mo pazaemny 30

Paznen 3. Ilepuoanuecknii 3akon u [lepuoanyeckas cucrema xumudecknx djeMmeHToB /. U. MenaeJieena.
Crpoenne aToM0OB. XUMH4YECKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIMH

[lepnoanueckuii 3aK0H
u [lepuoanyeckas
31 CHCTEMa XUMHUUYECKUX 7
' snemenTos /1. U.
MenpneneeBa. CtpoeHue

arToMa

bu6moreka IJOK
https://m.edsoo.ru/7f41837c

XUMH4YecKas CBA3b.

3.9 OKuCIUTENBHO- 3 butmoreka [JOK
BOCCTaHOBHUTEILHEIE https://m.edsoo.ru/7f41837c
peaKIuu

bu6moreka IJOK
Hroro mo paszery 15 https://m.edscl)_i.ru/7f41837c
PeszepBHOE Bpems 3 bubnmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO

YACOB IIO ITPOI'PAMME 08



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

9 KJIACC

KosanuecTBo yacon DJIeKTPOHHbIE
Ne HaumenoBanue pa3ieioB u (uu¢posbie)
Kontpoabubie IIpakTuueckue
n/n TeM MPOrPaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchbl
Pasznea 1. BemecTBo U XMMHYECKHE peaKIu
IT 0
11 e ocnommixpavieron 5 1 bitbmorera LIOK
' basi https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
19 OCHOBHBIE 3aKOHOMEPHOCTHU 4 bu6moreka [JOK
' XUMHYCCKUX peaKIuit https://m.edsoo.ru/7f41a636
: u nanusi. XuMU4eCcKu
8 HHal https://m.edsoo.ru/7f41a636
peaKkuu B pacTBOpax
Hroro no pasaeny 17
Pa3znen 2. Hemerasuibl 4 MX COeAMHEHMSI
2.1 ff@iﬁiifﬁfﬁfﬁi VIA 4 1 bubmorexa HOK
' https://m.edsoo.ru/7f41a636
rpynimsl. I'asorexst
2.2 O6maﬂe:2paKaT e: HZTH;( . VIA 6 bubmmorexa LIOK
: XHMHYECKUX IJIEMEHTOB -
) https://m.edsoo.ru/7f41a636
rpynmnbl. Cepa v €€ COeIMHEHUs
2.3 OO6mas xapaKTepHUCTHKA 7 1 bu6moreka [JOK



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

XUMUYECKUX 3JIEeMEHTOB V A-
rpynmnsl. A30T, Gocdop u ux
COCTMHEHHUS

https://m.edsoo0.ru/7f41a636

OO61mast xapakTepucTHKa

54 XUMHYECKHUX 3J1eMeHTOB |V A- 3 bu6moreka [JOK
' TPYIIEL. YTIEPOI M KpEMHUA 1 https://m.edsoo.ru/7f41a636
UX COCTMHCHUS
Wroro no pazneny 25
Pa3gen 3. MeTa/sibl M X CO€THHEHUS
bu6mmoreka [JOK
| i 4
3 Obue cRoHCTBa METANIOB https://m.edsoo.ru/7f41a636
3.9 Baxxueiime MeTamibl 1 MX 16 bubmoteka [IOK
' COCIMHEHMUS https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Paznen 4. XuMus 4 OKpy:Ka0Ias cpeaa
41 BemecTBa nu marepuasl B 3 bu6mmoreka [JOK
' JKM3HU YeJI0OBEKa https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 3
PesepBHOE Bpems 3 bubamorexa LOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMHECTBO YACOB I10 68

I[TPOTPAMME



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




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM TPOT'PAMMBI

8 KVIACC

Kon
NMPOBEPSIEMOT0
pe3yJjbTara

1

IIpoBepsieMble MpeAMeTHbIE Pe3yJIbTAThI 0CBOCHMS
OCHOBHOI1 00pa3oBaTeJIbHON MPOrpaMMbl OCHOBHOT'0
001ero oopasoBaHus

ITo Teme: «HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHA

1.1

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX MOHATHIA:
aTOM, MOJIEKYJla, XUMHUYECKUWA DIJIEMEHT, MPOCTOE
BEIIIECTBO, CJIOKHOE BELIECTBO, CMECh (OJHOpPOJHAs H
HEOJIHOPO/IHASA), BAJICHTHOCTh, OTHOCUTEJIbHASL aTOMHAs U
MOJIEKYJIIpHAs Macca, KOJUYECTBO BEIECTBA, MOJIb,
MOJISIpHAs Macca, MaccoBasi J10J1s1 XUMHUYECKOIO JIEMEHTA
B COCJIMHEHUHU, MOJIIPHBIA 00BEM, XMMHUECKAsl peaklus,
KJ1accu(pUKalus peakiyii: peakuu COeIUHEHUS, PEAKIINU
pa3ioXKEHUs, PEAKLMM 3aMELICHMs], peakluuu oOMeHa,
9K30- U SHIAOTEPMUYECKHE PEAKIMH, TEIIOBOM 3(PdeKT
peakuuu,  pacTBOp, MaccoBasg ~ JOJs  BELIECTBa

(TIpolLIeHTHAsl KOHIICHTpAIlUs1) B pacTBOpE

1.2

1.3

1.4

HIUIIOCTPpUPOBATh B3aMMOCBA3b OCHOBHBIX XHMMHYCCKHX
MOHATUN U IMPUMCHATL OTH IIOHATHUSA IIPU OIIMCAHUHU

BEILIECTB U UX IIPEBPALLICHUN

HCIIOJIB30BATh XUMHUUYCCKYIO CUMBOJIMKY IJIs1 COCTABJICHUS

(GbopMyII BEIIECTB M YPABHEHU XUMUYECKUX PEAKIIUI

PACKpbIBATb CMBICJI 3aKOHOB COXPAaHCHHA MAaCChI BCIICCTB,

MMOCTOSAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOTO Y4YCHUA,



3aKOHa ABOTaJipo

1.5

OIIpCACIIATE BAJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHLIX

COCIMHCHUAX

1.6

KJIaCCU(PUIIMPOBATh XUMHUYECKUE peakiuu (10 YHUCIy U
COCTaBy y4YaCTBYIOIIMX B pPEaKIUU BELIECTB, IO

TerioBoMy b (PeKTy)

1.7

BBIYHCIISITh OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO

MacCChI B€IICCTB

1.8

1.9

BBIYHUCIAATh MACCOBYHO JOJIO XMMHYCCKOI'O 3JICMCHTA I10

dbopmylie coeTMHEeHMS,

BBIYUCJIATE MAaCCOBYIO JOJIIO BCUICCTBA B PaCTBOPC

1.10

INPpUMCHATb CCTCCTBCHHOHAYYHBLIC MCTOAbI IIO3HAHUA —
Ha6J'IIOII€HI/IC, HU3MCPCHUC, MOJACIUPOBAHUC, SKCIICPUMCHT

(peasIbHBINM U MBICIICHHBIHN )

[Io Teme: «BaxHenme npeacTaBUTENN HEOPTAHHUECKUX

BCIICCTB»

2.1

2.2

2.3

pPaCKpbIBaTh CMBICJI OCHOBHBLIX XHWMHYCCKHX TIOHSITHIA:

OKCHJ, KHMCJIOTa, OCHOBAaHHUC, COJIb

OIIPCACIIATh ITPUHAAJIC)KHOCTD BCIICCTB K OHpe,Z[eJ'IéHHOMy

KJIACCY COEMHEHUI 10 opMysiam

KJIacCU(PHUIIMPOBATH HEOPTAHUYECKUE BEIIIECTBA

2.4

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBA BEIIECTB PA3JIUYHBIX KJIACCOB, MOATBEPXKIast
OMMCAaHWE MpUMEPAMU  MOJICKYJIIPHBIX  YpaBHEHHI

COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIUN

2.5

IMPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTH OT UX
Ka4€CTBCHHOI'O  COCTaBd, BO3MOXHOCTH IIPOTCKAHUA

XUMHUYCCKHUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCJIOBHAX

2.6

CJIEJIOBATh MPAaBUJIaM I0JIb30BAHUS XUMUYECKOU MOCYA0N




2.7

U J1abOpaTOpPHBIM OOOpPYJOBaHUEM, a TaKXKe TMPaBHIAM
oOpamieHrsi C  BEIIECTBAMH B  COOTBETCTBHHM  C
WHCTPYKIIUSIMA 110  BBIMIOJHEHUIO  JTAOOPATOPHBIX
XUMUYECKAX ONBITOB IO TMOJYyYEHUIO W COOMPaHUIO
ra3000pa3HbIX BemIeCTB (BOJAOpOAa M KHCIOPOJaA),
MPUTOTOBJICHUIO PAaCTBOPOB C OMNPEACIEHHOW MacCOBOU
JoJieli  pacTBOPEHHOTO  BEIIECTBA, IUIAHUPOBATh M
IPOBO/IUTH XUMHYECKUE AKCIIEPUMEHTHI o
pacro3HaBaHWIO pPACTBOPOB IMETIOYEH U  KHCIOT C
MOMOIIBI0  MHIUKATOpPOB  (MakMyc, (eHomndraieuH,

METHJIOpaHX U APYTHE)

MPOBOAUTh pPAacCU€Tbl MO YPAaBHEHUIO XHUMHYECKOU

peaKIuu

[Io Teme: «llepmogmueckuii 3akoH u Ilepmommueckas
cucreMa xumuudeckux sieMeHToB J[. M. MeHnnaeneena.
CtpoeHue atoMoB. XUMHUYeCKasg CBA3b. OKHUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIIUI)

3.1

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHSITHN:
AIpO aroMa, OJICKTPOHHBIA CJIOM aTroMa, AaTOMHAas
opOuTalb, paInyC aTOMa, XUMHUYECKas CBS3b, MOJISPHAS U
HenoJIsipHas KOBaJICHTHAs CBSI3b,
AJIEKTPOOTPUILIATEILHOCTh, MOHHAs CBSI3b, MOH, KATHUOH,

AdHHUOH, CTCIICHb OKMCJICHH A

3.2

KJ'IaCCI/I(l)I/II_[I/IPOBaTI) XUMHWYCCKHUEC 3JICMCHTHI

3.3

ONHKCHIBATHh M XapaKTepu3oBaTh TaOMW4HYI0 (Qopmy
Ilepyonu4ecko CUCTEMBI XUMMUYECKUX  DJIIEMEHTOB:
pa3nuuaTh TOHATUS «TJaBHas MoArpynmna (Arpynma)» u
«mobounas noarpynna (brpymnma)», «Maneie» H

«OOJBITTHE)» TICPHOIBI

3.4

packpbiBaTh cmbich [lepuomnueckoro 3akona JI.U.




3.5

3.6

3.7

Menneneesa: JIEMOHCTPUPOBATH IMOHUMAaHUE
MEPUOJIMYECKON  3aBUCUMOCTH  CBOMCTB XUMHYECKHX

AJIEMEHTOB OT WX MOJoxeHus B [lepuoanyeckoit cucreme

COOTHOCUTH 0003HAaYEHUsI, KOTOPbIE UMEIOTCA B Ta0JIMLE
«Ilepnonnueckas cucrema XUMUYECKHX dnemeHToB .M.
MenneneeBay € YHCIOBBIMH  XapaKTEPUCTUKAMHU
CTPOEHHUS aTOMOB XHMHYECKHX D3JEMEHTOB (COCTaB H
3apsj saapa, o0uiee Yncio dJIEKTPOHOB U pacCHpeieIeHUe

HX I10 3JICKTPOHHBIM CHOHM)

ONnpcACIAATL CTCIICHb OKHUCIICHUA 3JICMCHTOB B 6I/IHapHBIX

COECIUHEHUAX

OIIpCACIIATE BHI XUMHYECKOM CBS3U (KOBaJIGHTHa}I )51

I/IOHHaH) B HCOPIraHM4YCCKUX COCANHCHUAX

9 KIIACC

Kon

NpoBepPsAEMOro
pe3yJbTara

IIpoBepsieMble MpeAMeTHbIE Pe3yJIbTAThl 0CBOCHMS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMbI OCHOBHOT'O
001ero odopa3soBaHus

1

ITo Teme: «BemecTBo 1 XuMH4YeCKass peaKkus»

1.1

pPacKphIBaTh CMBICII OCHOBHBIX XHMHYECKUX MOHATHIA:
pacTBop, DIIEKTPOJIUTHI, HERJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS JTUCCOIMAIUS, PEAKIUU HOHHOIO
oOMeHa,  Karajau3aTop, XHMHUYECKOE  paBHOBECHE,
oOpaTuMbIe 17} HEeoOpaTUMBbIe peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHBIE peakuy,
OKHCJIUTEIIb, BOCCTAHOBUTEb, OKHCIJICHHE "
BOCCTaHOBJICHUE, AJUTOTPOIHS, am(pOTEepHOCTb,
XUMHUYECKas CBA3b (xoBasyeHTHas, MOHHas,

METAJJIMYECKAs), KPUCTAJUIMYECKAs] pEIIETKa, CIUIaBHI,




CKOPOCTb XMMHUYECKOU PEAKLINH

1.2

1.3

WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX
MOHATUM W TPUMEHATh 3TH TIOHATHUS TIPU OIHUCAHUHU
BEIIIECTB U UX IPEeBpaIleHu

COCTaBJIATH ypaBHEHHS AIEKTPOJUTHICCKON
IUCCOIMAIIMN KHCJIOT, IIeJIoOueld W COJICH, IIOJHBIE U

COKpaIll€HHbIEC YPABHEHHUSI pEeaKIMil HOHHOTO OOMeHa

1.4

PacKpbIBATh CYIIHOCTB OKHCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLUAN NOCPEACTBOM COCTABJICHUS

QJICKTPOHHOI'O OajaHca dTHX peaKI_[I/Iﬁ

1.5

IIPOBOJAUTH  PAcCy€Thl IO YPAaBHEHUIO XUMHYECKOU

peaxIuu

2.1

2.2

2.3

2.4

ITo Temam: «HemeTaminsl 1 uX coequHEHHUI» U «MeTauibl

H UX COCAUHCHUA»

XapaKTepu30BaTh (OMHUCHIBATH) OOIIHME U crenuduuecKue
XUMHUYECKHUE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB,
MOATBEPKIAss OMUCAaHUE NPUMEPAMH MOJCKYJSIPHBIX H
WOHHBIX YpPAaBHCHWH COOTBETCTBYIOIINX XHMHYECKUX
peaKunit

COCTABJISITh YPaBHEHUS PEAKIUW, TOJITBEPKIAOITUX
CYIIIECTBOBAHHME T€HETUUECKON CBSI3M MEX]y BEUIECTBAMHU

Pa3JIMYHBIX KJIACCOB

IIPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHMMOCTH OT HUX
CTpOCHHUA, BO3MOXXHOCTHU IMPOTCKaHUA XUMHUYCCKHUX

npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX

CJIEN0BATh MPABUJIAM I10JIb30BAHUSA XUMHUYECKOU MOCYI0U
U J1abOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe TMpPaBHIIAM
oOpamieHusi C  BEIIECTBAMH B  COOTBETCTBHHM  C
WHCTPYKIIUSIMA ~ TI0  BBIMIOJHEHUIO  JTAOOPATOPHBIX

XUMHUYCCKUX OIIBITOB TII0 IIOJYYCHHUIO U CO6I/IpaHI/I}O




ra3000pa3HbIX BEIIECTB (AMMHAKa U YTJIIEKHUCIIOTO Ta3a)

2.5

MPOBOJNUTH PEAKIINH, TOJITBEPKIAONINEC KaueCTBEHHBIN
COCTaB PA3IMYHBIX BEIECTB: PACIIO3HABATH OIBITHBIM
nyTéM XJjopua-, Opomuza, woaua, kapobonart, d¢ocdar,
CUJIMKAT, Cylb(aT, TUAPOKCUINOHBI, KATHOHBI aMMOHUS,
WOHBI M3YYCHHBIX METAJIOB, MPUCYTCTBYIOIINE B BOIHBIX

pacTBOpax HEOPTraHUYECKUX BEIIECTB

[To Teme: «XuMHS U OKpyKarolas cpear

3.1

PaCKPbIBATh CMBICJI OCHOBHBIX XHWMHYCCKHX TIOHSITHI:

[TJIK BemecTBa; KOppO3Us METAIIIOB

3.2

IMPUMCHATD OCHOBHBIC orncpanuu MBICJIUTEIBbHOM
ACATCIBHOCTH  —  aHaAJIu3 u CHHTC3, CpaBHCHHC,
0606IHGHI/IC, CUCTCMATU3allNI0, BBIABJICHHUC IIPHYUHHO-
CJIICACTBCHHBIX CBSI3EH — A1 U3YUCHUA CBOMCTB BCIICCTB
Hn XUMHYCCKHX peaKHHﬁ; CCTCCTBCHHOHAYYHBIC MCTO/bI
IIO3HAaHUA — Ha6JIIOI[€HI/Ie, HU3MCPCHUC, MOICIIMPOBAHUC,

HKCIIEPUMEHT (PEasbHbIN U MBICTICHHBIH )



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon
1

1.1

HpOBepﬂeMblﬁ AJIEMEHT COACPKaHUA

HGpBOHa‘IEUIBHLIe XUMHUYCCKHUC ITOHATHUA

HpCI[MeT xuMuHd. Pojpb XMMHUM B JKHW3HM 4YelIOBEKa. XHUMHS B
CUCTCMC HAYK. Tena u BCIICCTBA. duznyecKkue CBOMCTBA BCHICCTB.

AI‘pGFaTHOG COCTOAHUC BCIICCTB

1.2

[lonsitue o MCTOJax IIO3HAHHUI B XHWMHH. Yucrteie BCIICCTBA U

cmecu. CriocoObI pasieneHus cMecei

1.3

ATOMBI H  MOJIEKYJbl. XUMHYECKHE JJIEeMEHThl. CHUMBOJIBI
XUMHUYECKUX 3JIEMEHTOB. [IpocThie M ClI0XKHBIE BEIIECTBA. ATOMHO-

MOJIEKYJIIPHOE YUEHUE

1.4

1.5

1.6

1.7

Xumuueckas  QopMyna. BaneHTHOCTH aTOMOB  XMMHUYECKHX
3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BemeCcTB. OTHOCUTEIbHAS
atroMHasi macca. OTHOCHUTENbHAs MOJEKYJIsApHas macca. MaccoBas

JO0JISI XUMHYCCKOI'0 3JICMCHTA B COCAUMHCHUUN

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3aumocBs3b
KOJINYECTBa, MacChl M 4YHUCIA CTPYKTYPHBIX EIUHUI[ BEIIECTBA.

Pacuétel o hopMyiaMm XUMUYECKUX COCTUHEHUI

Pu3nyecKue U XMMHUYECKHUE SIBJIICHHUsS. XUMHMUYECKas peakuus U eé
MPU3HAKU. 3aKOH COXPAHEHUS MAacChl BEIIECTB. XUMHUYECKHUE
ypaBHeHUs. Knaccudukaius XMMUYECKUX peakiui (CoeauHEHus,

pa3NoKEeHHUsl, 3aMelIeHus, 0OMeHa)

XUMHAYECKUMN IKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMUUYECKOU NTOCYAO0MU, C
nmpaBujaMu paboThl B jabopaTopuu W TpuUEMaMu OOpaiieHust ¢
7a00paTOpHbIM  O0OpYJIOBaHMEM, HU3YyUYCHHME U  OINKCaHUE

dbu3uYecKnX CBOWCTB O0pa3lloB HEOPraHWYECKUX  BEIECTB,




2.1

2.2

2.3

HaOmrofeHne (¢u3ndeckux (IJIaBJIeHWE BOCKA, TasHUE JIbJA,
pacTUpaHHe caxapa B CTYIKE, KAIICHHE W KOHJEHCAIUsS BOJBI) U
XUMUYECKUX (TOPEHHUE CBEUYH, MPOKAIMBAHUE MEIHOW MPOBOJIOKH,
B3aMMOJICHCTBHE MeJIa C KHUCJIOTOMN) sBICHUHN, HaOJII0JCHHE U
OMHMCAaHUE TPU3HAKOB  TMPOTCKAHUS  XUMHUYECKUX  PEaKIuil
(pa3noxeHue caxapa, B3aUMOJACHCTBHE CEPHOM KHCIOTHI C
XJopugoM  Oapusi, pasnoxenue ruapokcuga  wmeau(ll) mpu
HarpeBaHuM, B3auMOIeHCTBHE Kee3a ¢ pactBopoM coiu meau(ll),
U3YYCHHUE CIIOCOOOB pas/elieHHus CMecei (C IMOMOINBI0 MarHuTa,
bunbTpoBaHKWE, BBIMAPUBAHUE, JUCTUIUIAIUS, XpomaTorpadus),
IIPOBEJICHUE OYMCTKU MOBAPEHHOM COJIM, HAOIIOJACHUE U OMKMCAHUE
pPE3yNbTAaTOB TMPOBEACHUS OMbBITA, WLIIOCTPUPYIOMIETO 3aKOH
COXpaHEHUS MAaccChl, co3aHue MoIeIen MOJICKYJT

(IrapocTepKHEBBIX )
Bakneiime npencraBuTeN HEOPraHMUECKUX BEIIECTB

Bo3nyx — cMech razoB. CoctaB Bo3znyxa. Kuciopon — 3iaeMeHT u
npocToe BemecTBo. HaxokaeHue Kuciopona B HPUPOJIE,
du3nuecKre 1 XUMUYECKUE CBOMCTBA (peakuuu ropeHusi). OKCUb.
[Ipumenenue xucmopoaa. CrnocoObl TOMy4EeHHsS KHCIOpoOJa B
nabopaTopud W TPOMBIIUIEHHOCTH. KpyroBopoT kuciopoma B

npupoze. O30H — aJI0TpoIHas MOAU(UKALMS KUCIOPOAa

TeroBoit 3hdexT XUMHUUECKOW peakiuu, TEPMOXHUMHYECKUE
ypaBHEHUS, 9K30- U DHJIOTEPMHUUECKUE PEaKIMK. TOMINBO: yrojib U
MeTaH. 3arps3HEHUE BO3/yXa, YCUJIEHHWE MapHUKOBOro 3¢dekTa,

pa3pyIlIeHre 030HOBOTO CJIOS
Bonopon — anemeHnT u mpoctoe BemecTBo. HaxoxxneHrne Bogopoaa B

npupojie, (QU3MYEeCKue W XUMHUYECKHE CBOMCTBA, MpPHUMEHEHHE,

criocoObI osyueHwust. Kuciaoter u conmm

2.4

Mousipablit 00BEM ra3oB. Pacu€Thl 10 XUMHUYECKUM ypaBHEHUSIM

2.5

dusnyeckrue CBOWCTBA BOIbL. Boma kak pactBopurensb. PacTBopsl.




Hacepimiennsle u HeHachbIIEHHBIE  pacTBOpBL.  PacTBOoprMOCTH
BEIIECTB B BoJe. MaccoBasg 10ns BEHIECTBA B PacTBOpE.
Xumuyeckue cBoiicTBa Boabl. OcHoBaHusi. Poib pacTBOpoB B
MPUPOJEC U B KU3HU 4YelOBeKa. KpyroBopor BOAbI B MNPHUPOJE.

3arpsi3HeHHEe NPUPOIHBIX BOJA. OXpaHa U OYMCTKA MPUPOIHBIX BOJ

2.6

Knaccudukanus  HEOPraHWYECKHUX  COCTUHEHUHU. Oxcuapl.
Knaccudukanus ~ okcugoB:  coneoOpasyroniue  (OCHOBHBIE,
KHCJIOTHBIE, aM(OTEpHBIE) U Hecosieobpasyromue. HomeHkmaTypa
okcuaoB. Du3nuecKne U XUMHUYECKHME CBOMCTBA OKCHIOB.

[Tomy4yeHnne OkcHi0B

2.7

OcHoBaHus. Knaccudukanus OCHOBAHUU: WETOYHN u
HEPACTBOPUMBIE OCHOBAaHUsI. Homenknatypa OCHOBAHHM.
Ou3NUECKUEe W XHMHUYECKHE CBOWCTBA OCHOBaHWU. llomydenue

OCHOBAHUU

2.8

2.9

2.10

Kucnorel. Knaccudukamuss xucnor. HomeHknaTypa KHUCIHOT.
dusnueckre U XUMHUYECKHE CBOUCTBA KUCIOT. Py akTHBHOCTH

MetaimoB H.H. bekerosa. [lonyuenne kucnor

Comu. Homenkiatypa coneit. duzndeckue 1 XuMHUYECKUE CBOMCTBA

conen. [Tomyuyenue coseit

I'eneTnueckas CBiA3b MCXKIOY Kj1aCCaMH HCOPraHNYCCKHUX

COEIMHEHUN

2.11

XHAMUYECKHM DKCIIEPUMEHT: Ka4eCTBEHHOE OIIPEAECIICHUE
COJEp)KaHusl KHUCIIOpoJa B BO3JyXe, IOJyuyeHue, coOupaHue,
pacrno3HaBaHME€ M H3Y4YEHHE CBOWCTB KHUCIIOpOJAA, HaONIOIEHNE
B3aMMOJICHCTBUSL ~ BEIIECTB C  KHUCIOPOAOM U YCIOBUS
BO3HHMKHOBEHUS U TPEKpalleHusi TOpeHus (1moxapa), 03HaKOMIJICHUE
c oOpa3laMy OKCHJOB U ONHMCAaHME HX CBOWCTB, IOJIyUYEHUE,
coOupaHue, pacrno3HaBaHUE W HU3YYEHUE CBOMCTB BOJOpOAA
(ropenue), B3aumojeicTBue Bomopoda ¢ okcuaom meau(ll)

(BO3BMOXKHO  KCHOJIb30BaHHE BHJIEOMATEpUANIOB), HAOJIOJACHUE




3.1

3.2

3.3

00pa3oB  BEIIECTB KOJIMYECTBOM |  MOJb, HCCIIEIOBAHUE
0COOEHHOCTEM pPacTBOPEHHUS BEILECTB c pa3IMYHON
PacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOU
MACCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACHCTBUE BOJIbI
C MeTa/ulaMu (HaTpueM W KajblueM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), ONPEEICHUE PACTBOPOB KUCIOT U IIEI0Yeil ¢
MOMOIIBIO UHANKATOPOB, UCCIIEIOBAaHUE 00pa3I]0B HEOPTaHUYECKUX
BEIIIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJIEHHE HM3MEHEHHUS OKpPaCKU
UHIMKATOPOB B pacTBOpax KHUCIOT U WIeJNOoYel, Hu3ydeHue
B3aumojericTeus okcuaa meau(ll) ¢ pactBopom cepHOIl KUCTOTHI,
KHCJIOT C METaUlaMU, PEaKkluil HEUTpaau3alu, I[OJy4eHUe
HEpPACTBOPUMBIX OCHOBAHHWM, BHITECHEHUE OJHOTO METajuia APyTuM
U3 pacTBOpa COJIM, PELICHUE SKCIEPUMEHTAJIbHBIX 33/Ja4 M0 TeME

«BakHenmme KIacchl HEOPTaHUYECKUX COETUHEHUI

ITepunoanyeckuii 3akoH u [leproanueckasi cucteMa XuMHUYECKUX
anemeHTOB [[.1. MenneneeBa. CTpoeHue aTOMOB. XUMUYECKas

CBsI3b. OKHCIIMTEIbHO-BOCCTAHOBUTEIIbHBIC pe€aKnuun

[lepBbie MOMBITKH KJIACCUPUKAUA XUMUYECKUX DIIEMEHTOB.
[lonsitTue o Trpynmax CXOAHBIX OJIEMEHTOB (LIEJIOYHBIE U
MICJIOYHO3EMENbHBIC  METaJUIbl, TaJlOT€Hbl, WHEPTHHIE Tas3bl).
OJIeMEHThI, KOTOphle 00pa3yloT aM@OTEpHbIE OKCHIABl U
TUJPOKCUIBI

Ilepuognyeckuit 3akoH. Ilepuonnueckas cucTeEMa XUMHUUYECKHUX
2JIEMEHTOB J.N. Menneneena. Koportkonepuoanas 51
JUMHHOTNIepuoaHast Gopmel Ileproanyeckoil cucTeMbl XUMUYECKHUX
aneMeHToB .M. Menneneesa. Ilepuoasl u rpymnmnsl. Ousndyeckui
CMBICT TIOPSAKOBOTO HOMEpa, HOMEpPOB IIEpUOJa U TPYIIIbI

JJIEMCHTA

Crpoenue atomoB. CocTaB aTOMHBIX sziep. M30Tomnbl. DJIEKTPOHBL.

CrtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMUUECKUX




3.4

3.5

3.6

3.7

anemeHtoB  Ilepnomnueckon  cucrembl .M.  Mengeneesa.
XapaKkTepucTUKa XUMHUYECKOTO 3JIEMEHTa I0 €ro IMOJIOKEHUIO B

IIepnommueckou cucreme .M. Menneneena

3aKOHOMEPHOCTH U3MEHEHHUsl pajuyca aTOMOB XHMHUYECKHX
AJIEMEHTOB, METANIMYECKHMX M HEMETAUIMYECKUX CBOMCTB 110
rpynnaMm u nepuojgaM. 3HaueHue llepumommueckoro 3akoHa U
[lepnonnyeckold CUCTEMBI XUMHUYECKUX 3JIEMEHTOB ISl Pa3BUTHS

Hayku U npaktuku. .M. Menaenees — yu€Hbli U rpakK1aHUH

Xumuueckas cBsa3b. KoBajeHTHas (MoJisipHasi U HETIOJISIpHAsl) CBA3b.

3J'ICKTpOOTpI/ILIaTeJ'IBHOCTB XUMHUYECKHMX dJIEMEHTOB. MloHHAas CBA3b

Crenenp okucieHus. OKUCIUTEILHOBOCCTAHOBUTEIIbHBIC PCAKIHU.
HpOHCCCBI OKHCIICHMS U BOCCTaHOBJICHUS. OKHCIUTEIM U

BOCCTAaHOBHTCIIN

XUMUYECKHM  JKCIIEPUMEHT: H3y4YeHHE O0Opa3loB  BEIIECCTB
METAJUIOB U HEMETAJIOB, B3aMMOJICMCTBUE THIPOKCHAA LIMHKA C
pacTBOpaMHM  KHUCJIOT M  IIEJIOY€i, IPOBEICHUE  OIIbITOB,
WUTIOCTPUPYIOUIUX TMPUMEPHI  OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX

peakiuii (ropeHue, peakiuy pas3IoKeHNs, COSTUHCHHMS )

9 KIIACC

Kon

ITIpoBepsieMblil 3JIEMEHT COAEPKAHUA

BemectBo n xumnueckas peakuus. [loBropenne

1.1

[Tepnonnueckuii 3akoH. llepmoguueckas cucTeEMa XUMHYECKHX
snementoB /.. Menneneea. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH
B M3MEHEHUM CBOMCTB XHUMHYECKUX OJJIEMEHTOB IIEPBBIX TPEX
MIEPUOJIOB, KaJIUsl, KAJIbIUA U UX COCAUHEHUH B COOTBETCTBUU C
MIOJIOKEHHUEM JJIEMEHTOB B llepuognueckon cucreme u CTpOCHUEM

HX aTOMOB

1.2

Ctpoenue  BeliecTBa:  BHUJbl  XUMHUYECKOM  CBS3U.  THIIBI



KPUCTAJUINYECKUX PEIIETOK, 3aBUCUMOCTb CBOWCTB BEILECTBA OT
TANA KPUCTAJUIMYECKOM PEMIETKM W BUJIA XUMHUYECKOW CBS3H.
Knaccudukanms ©u HOMEHKJIATypa HEOPraHMYECKHMX BEIIECTB
(MexxmyHapoJHasl U TPUBHAJIbHAS). XMMUYECKHE CBOMCTBA BEUIECTB,
OTHOCSIIIUXCS K PA3IMYHBIM KJIACCaM HEOPTaHUYECKUX COEAUHEHNN,

I'CHCTHYCCKAA CBA3b HCOPIraHNYCCKUX BCIICCTB

1.3

Krnaccudukanus XUMAYECKUX PEAKIMI MO pa3inyHbIM MpHU3HAKAM
(IO 4YMClly M COCTaBy Y4YAaCTBYIOIIMX B PEAKUUU BELIECTB, IO
TerioBoMy d3(QdeKTy, N0 HM3MEHEHHUIO CTENeHeH OKUCICHUS
XUMUYECKUX  BJIEMEHTOB, IO OOpaTUMOCTH, IO  YYacTHUIO
KaTajau3aTopa). OK30- U SHAOTEPMUYECKHE peakuuy,
TEPMOXUMHYECKHE YypaBHEHHUs. [IOHATHE O CKOPOCTH XMMHYECKOU

peakIuu

1.4

[lonsiTue 00 OOpaTUMBIX U HEOOPATUMBIX XMMHYECKHX PEAKIIHIX.
[IoHsATHE O TOMOIEHHBIX M TIETEPOreHHbIX peakuusax. llonarue o
XUMUYECKOM paBHOBeCUH. DaKTOphI, BIMSIOLNME HA CKOPOCTH

XUMHUYECCKOM PCAKIHHN U ITOJIOKCHUC XUMHNYCCKOT'O PABHOBCCHA

1.5

OKHCIIUTENTbHO-BOCCTAHOBUTENIbHBIE ~ PEaKUUH,  DJIEKTPOHHBIN
OaJlaHC OKMCIIMTEIbHO-BOCCTAHOBUTEIBHON peakuuu. CocTaBieHHE
YPaBHEHUN  OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX  pEAKUUH  C

HCIIOJIB30BAHHUCM MCTOJA 3JICKTPOHHOI'O OajaHca

1.6

Teopusa BIEKTPOJUTHYECKON UCCOUMALMU. DJICKTPOJUTHI U
HE3JIEKTpoauThl. KaTnoHbl, aHMOHBI. MeXaHu3M Auccouralvu
BEILIECTB C pa3IUYHBIMM BUJAMHU XUMHUYECKONl cCBsA3U. CTeneHb
nucconuanyu. CUmbHBIE U c1abble AIeKTPOIUThL. Peakiiuu noHHOTO
oOMeHa. YCIIOBUS MPOTEKAHUS PEaKIMid HOHHOTO OOMEHa, MOJTHBIE
U COKpall€¢HHbIE MOHHBIE ypaBHEHUs! peakuuid. CBOWCTBa KHUCIOT,
OCHOBAHHI U COJIEH B CBETE MPECTABICHUN 00 dIEKTPOIUTHUECKON
nucconmannu. KauecTBeHHble peakuuu Ha HWOHBL. [lonsATtne o

TUIPOJIN3E COJIEN




1.7

2.1

2.2

XUMHYECKUM  JKCIIEPUMEHT:  O3HAKOMIICHME C  MOJEISMU
KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAIOB
¥ HeMeTaioB (rpaduTa M anMasa), CIOKHBIX BEIIECTB (XJIOpUAa
HATpHsl); UCCIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XHWMHYECKOU
peakiuu OT BO3ICHCTBHUS pPa3IMYHBIX (DAKTOPOB; HUCCIETOBAHHE
AJIEKTPOINPOBOIHOCTH PACTBOPOB BEILIECTB, IMpoIlecca AUCCOIUALIUN
KUCIIOT, 1Iesodedl U coseid  (BO3MOXHO  HCIOJIb30BAaHUE
BUJICOMATEPUATIOB); TMPOBEJACHUE OMNBITOB, WILIIOCTPUPYIOIINX
NpU3HAKK MPOTEKAHUSI peakIil HMOHHOro oOmeHa (oOpa3oBaHuUE
ocajgka, BblJEJIEHHE Ta3a, o0Opa3oBaHUE BOJbI);  OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPHl OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii  (TopeHue, peakiuu  pasNoKEHUs,  COCIUHEHUS);
pacno3HaBaHHE  HEOPraHMYECKUX  BEHIECTB  C  IOMOUIBIO
KAueCTBEHHBIX PEAKIMII Ha WOHBI, PEIICHHE SKCIEPUMEHTaJIbHBIX
3aza4y

Hewmeramnel u ux COCIUHCHUA

OO6miast xapakTepucTHKa TamoreHoB. (OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapakTepHble CTeneHu okucieHus. CrpoeHue u
(du3rUecKre CBOMCTBA MPOCTHIX BEIIECTB — rAJIOT€HOB. XUMHUYECKUE
CBOICTBA Ha TpUMepe XJopa (B3aUMOJCKHCTBHE C MeTaJlIaMH,
HEeMeTajulaMH, Ienodamu). XsopoBogopod. ColsiHast KHUCIIOTa,
XMMHUYECKUE CBOMCTBA, MOJYYCHHUE, NpUMEHEHUE. JlelicTBre Xyopa
Y XJOPOBOJOPOJIa HA OPraHU3M 4esIoBeKa. BaxkHelue Xaopuasl U

WX HAXOXJCHHUE B MPUPOJIEC

O6mass xapakrepuctuka 3neMeHToB VIA-rpynmsl. OcobeHHOCTH
CTPOEHHS aTOMOB, XapaKTEpHbIE CTeNeHU OKucieHus. CTpoeHue u
¢u3nueckrue CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJAa U CEPBHI.
AnnoTrpornHble MOAUM(UKAIMU KUCIOpPOJa M Cepbl. XUMHUYECKUE
cBoiictBa cepbl. CepoBOJOpOA, CTPOECHHE, (PUIMYECKUE U

XUMHUYECKHE CBOMCTBA. OKCI/IJIBI CCPBI  KaK IPCACTAaBUTCIIN



KHCIIOTHBIX OKCHAOB. CepHast KUCIO0Ta, PU3NUECKHE U XUMHUECKUE
cBolicTBa (oOmIMe Kak MpEACTaBUTENs Kiacca KUCIOT U
cnenuduueckne). XUMHUYECKUE pEaKLUH, JEeKalue B OCHOBE
IOPOMBIIIJIEHHOTO  croco0a  MHOJIY4YEHHs  CEePHOM  KHUCIOTHI.
[Ipumenenne. Conu cepHOM KHCIIOThI, KaYECTBEHHAsl pPEaklHs Ha
cyabgar-uoH. HaxoxneHue ceppl U €€ COCOIUHEHHI B IPHUPOJIE.
XUMUYECKOE 3arpsi3HEHHE OKPYXKAIOLIEH Cpelapl COeAMHEHUSIMU
cepbl (KUCIOTHBIE JOXKIM, 3arps3HEHUE BO3AyXa M BOJOEMOB),

CITOCOOBI €T0 MpcaoTBPaAlICHUA

2.3

OO6mass xapakrepuctuka 35eMeHTOB VA-rpynnsl. OcoOeHHOCTH
CTPOEHHS aTOMOB, XapaKTEpPHbIC CTEIEHU OKHUCIEHHA. A3OT,
pacnpocTpaHeHHe B IPUPOE, (pU3nueckue 1 XMMHYECKHUE CBOICTBA.
Kpyrosopor a3ora B mnpupojge. AMMHaK, €ro (QU3MYECKHEe U
XUMHUYECKUE CBOMCTBA, IMOJy4YeHUe U npuMeHeHne. Conu aMMOHUS,
uX (u3NUecKue UM  XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE.
KauecTBeHHas peakius Ha MOHBI aMMOHUA. A30THas KHCIIOTa, €€
noylydeHue, (pu3nyeckue M XUMUYECKHE CBOMCTBa (0OmIMe Kak
IIpEICTaBUTEINS Kilacca KUCIOT U cnenuduueckue). Mcnonp3oBanue
HUTPATOB U COJIEW aMMOHUS B Kau€CTBE MUHEPAJIbHBIX YIOOPEHUN.
XHAMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Cpenbl COECIUHEHUSMHU
a3ota (KHUCJIOTHBbIE JOXIHW, 3arpsA3HEHUE BO3AyXa, I[OYBBI U

BOJIOEMOB)

2.4

®ocdop, awmorpornHsie Moaudukanuu docdopa, dusznyeckue u
xumuueckue corctBa. Oxeun pochopa(V) u dochopHas kucmnora,
¢u3nuecKkue U XMMUYECKUE CBOMCTBA, nonyyeHue. Vcnonb3oBanue

docdaToB B KauecTBE MUHEPATHHBIX yI0OpEHUI

2.5

O6mas xapakrepuctuka snemMeHToB |VA-rpynmnsl. OcobeHHOCTH
CTPOEHHS aTOMOB, XapaKTEpPHbIE CTENEHH OKHUCICHHS. YTIEpO[,
AJUIOTPOIHbIE  MOAM(DUKALMM, PACIPOCTPAHEHHE B  MPHUPOJIE,

dbu3nyeckre M XUMUYECKHe cBoWcTBa. Ancopbmus. Kpyrosopor



yraepoaa B mpupoae. Okcuisl yriaepoaa, ux (usmueckue u
XUMHUYECKHUE CBOMCTBA, IEHCTBUE HA KUBbIE OPTaHU3MBI, TOTyYCHHE
U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBI, CBA3aHHBIE C OKCHIOM
yraepoaa(lV); rumoresa T7n00adbHOTO TMOTEIUICHHUA KIUMATa,
MapHUKOBBIN 3P deKT. YrosbHas KUCIOTa U €€ CONU, UX (PU3HUECKHe
U XMMHUYECKHUE CBOMCTBA, NOJlyueHue u npumeHenne. Kauectsennas
peakuusi Ha KapOoHaT-noHbl. Vcnosnb3oBaHue kapOOHATOB B OBITY,

MCIUIUHE, IIPOMBINIIICHHOCTHU U CCIIbCKOM XO3S1CTBE

2.6

[lepBoHavyasibHBIE TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KakK O
COCAMHEHUSX yriepoja (MeTaH, 9TaH, 3TWICH, alleTUICH, 3TaHOJI,
TJIMIIEPUH, YKCYCHasl KUCIoTa). MIX cocTaB U XUMHUYECKOE CTPOCHHUE.
[TonsaTre o OHWOJOTMYECKH BaXKHBIX BEIIECTBAaX: JKHUpax, Oekax,
VIJIEBOJAX — W HMX POJM B JKU3HM YeJOoBeKa. MarepualbHOE

CANHCTBO OPTaHUYCCKHUX U HCOPTAaHNYCCKHUX COGI[HHGHI/Iﬁ

2.7

2.8

Kpemnuii, ero ¢pusznueckue u XMMHUYECKHUE CBOMCTBA, MOJTYYEHUE U
npumeHenue. CoeauHeHuss KpeMHus B npupoje. OOmue
npenacrabieHus o0 okcuae kpeMHusa(lV) u KpeMHUEBOW KHUCIOTE.
Cunmukatel, WX  HCHOJb30BaHME B  OBITY,  MEIUIIMHE,
IMPOMBILIUJIEHHOCTH.  BaKHeWIMe  CTPOUTENbHBIE  MaTEpPUAJIBL:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, eie300eToH. [IpoGiembr
0€30IMacHOT0  HCMOJB30BAHUSI  CTPOUTENIBHBIX MaTepUaioB B

MOBCEIHEBHOU KU3HUA

XVMMHUUYECKHUI SKCIEPUMEHT: M3ydeHUE 00pa3I0B HEOPraHUUYECKHUX
BEIIECTB, CBOWCTB COJISTHOW KHUCIJIOTHI; NMPOBEACHUE Kaue€CTBEHHBIX
peakiuii Ha XJIOPUIA-MOHBI W HAOMIOJEHHWE TPU3HAKOB UX
NPOTEKaHUs; OMBITHI, OTpaKawmue (HU3NUECKHEe W XUMHUYECKUE
CBOMCTBA rajJlOr€HOB U MX COEIMHEHUN (BO3MOKHO HCIIOIb30BaHUE
BUJICOMATEPUAJIOB); O3HAKOMJICHHE C O0Opa3laMu  XJOPHUIOB
(ramoreHuI0B); O3HAKOMJIEHME C oOpa3uamMu ceppl M €€

COCMHEHUSAMHU (BO3MOXKHO HCMOJIb30BAaHUE BHUIEOMATEPHATIOB);



HaONo/IeHue Tmpolecca OOyriIMBaHHUS caxapa IOJ JAeWCTBUEM
KOHLIEHTPUPOBAHHOW CEPHOM KHCIOTBI, H3YYEHHE XHMHYECKHUX
CBOMCTB  pa30aBIIEHHOM  CEpPHOW  KHUCJIOThI,  MPOBEICHUE
KaueCTBEHHOW peakluu Ha Cynb(haT-uoH U HaONIO/IEHUE MPU3HAKA
e MpoTeKaHus; O3HAKOMJICHUE ¢ (PU3NUYECKHMMH CBOMCTBAMU a30Ta,
dochopa U uUX coeaMHEHUH (BO3MOXKHO  HCIOJIb30BaHHE
BUJICOMATEPUAIIOB), 00pa3liaMH a30THBIX U (hOCHOPHBIX YI0OPECHMIA;
noJiyueHue, coOupaHue, pacrno3HAaBaHME U H3yYEHUE CBOWCTB
aMMHaKa; IPOBEACHUE KAUECTBEHHBIX PEAaKIMi HA MOH aMMOHHUS U
dochaT-uoH U HU3ydeHHE  TNPU3HAKOB HUX  MPOTEKaHUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOM a30THOM KHCIOTHI C MEJBIO
(BO3MO’KHO HUCIIOJIB30BAHUE BUICOMATEPUATIOB); U3YUEHUE MOJIEnei
KpPUCTAJUIMYECKUX  peIIETOK  anMasza, rpaduta, QynepeHa;
O3HAaKOMJIEHUE C MPOLIECCOM aJCOPOIUU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIIEM M YCTPONCTBOM IPOTHUBOrasa; MoiayyeHue,
coOupaHue, paclio3HaBaHUE U U3YYEHUE CBOMCTB YIJIEKUCIIOTO Ta3a;
IIPOBE/ICHUE KAaUECTBEHHBIX PEaKIUii Ha KapOOHAT- U CUIIMKAT-UOHBI
U U3YYEHUE TMPU3HAKOB HX MPOTEKAaHMs; O3HAKOMJIEHUE C
IPOAYKLIUEN CUJIMKAaTHOM MIPOMBIIIUIEHHOCTH; pelieHue
AKCIEPUMEHTAIIbHBIX 3a7a4 10 TeMe «BakHeillre HeMeTallbl U UX

COCOIMHCHMA»

MerTauibl ¥ uX COCIUHCHUA

3.1

OO0miast XxapakTepucTUKa XUMHUYECKHUX JJIEMEHTOB — METaJUIOB Ha
OCHOBAaHHUM UX TNOJIOKeHUs B [leproguueckoil cucreMe XuMHUYECKUX
anementoB JI.WI. MenneneeBa u crpoeHuss aroMoB. CrtpoeHue
METaJIIOB. Meramueckast CBA3b 17§ MeTaINYeCKast
KpHUCTaJUIMYECKash PEMIETKA. DICKTPOXUMUUECKUN PSAJl HATPSKEHU

MCTAJIJIOB

3.2

dusnuecke 1 XUMHUYECKUE CBOMCTBAa MeTa/u1oB. OOIIME CIIOCOOBI

IMOJIy4CHUs MCTAJIJIOB. [Tonsatue o KOpPpPO3HK MCTAJIJI0B, OCHOBHLIC



3.3

3.4

cnocoObl  3amuThl MX OT Koppo3uu. CmaBbl (CTanb, YYyTYyH,
TIOpATIOMUHUN, OpOH3a) ©W WX TPUMEHEHHWe B OBITY U

IMIPOMBIIIJIICHHOCTH

[Ilenounsie MeTabl: nojoxenue B Ilepuogmueckoil cucreme
xumudeckux aneMeHToB .M. MeHnneneeBa; cTpoeHne UX aTOMOB;
HaxoxaeHue B npupoje. dusznueckne U XMMHUYECKHUE CBOMCTBaA (Ha
npuMepe Hatpust U Kaiusi). OKCUIIBI U TUJPOKCUIBI HATPUSL U KaTUsl.

[IprMeHeHnE METOYHBIX METALUIOB U UX COEAUHEHUN

[[lenoyHO3€MENBHBIE METAJUIBI MAarHU W KaJblMi: TOJIOKCHUE B
Ileppogmueckorr  cucreme  XUMHYECKHX  dieMmeHToB  J[.H.
MenzaeneeBa; CTPOCHHME WX aTOMOB; HAXOXJICHUE B NPUPOJE.
Ou3NUeCKUe W XUMHUYECKHE CBOMCTBA MAarHusg W KaJIbIUA.
Baxneimme coeguHeHust Kanblus (OKCHUJ, THUIPOKCHI, COJIM).

JXécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHUS

3.5

3.6

AmoMyHMN: TIOJIOKEHHE B lleproandeckor cuCTeMe XMMHYECKHX
anemMeHToB J[.MI. MenzeneeBa; CTpOCHHME aToOMa; HAXOXKICHUE B
npupone. Du3MUeCKME UM XMMHYECKHE CBOWCTBA  AJIOMHHHSL.

AmMoTepHbIe CBOIICTBA OKCUAA U TUAPOKCUAA ATFOMUHUS

Kenezo: mnomoxenne B Ilepuoamyeckoil cucremMe XUMHYECKHUX
anemeHToB J[.MI. MenaeneeBa; CTpoeHHE aTOMa; HAXOXICHUE B
npupoae. Ou3znueckue U XMMHUYECKUE CBOMCTBA keneza. OKCUipl,
ruapokcuibl U conu xeneza(ll) u xenesa(lll), ux cocras, cBoiicTBa

U TIOJTyYEHHE

3.7

XUMUYECKHUIN DKCIIEPUMEHT: 03HaKOMJICHUE C 00pa3liaMyi METaJIOB
U CIUJIaBOB, WX ()U3WYECKUMHU CBOMCTBAMH; U3YyUYCHHE PE3YJIbTaTOB
KOppO3uu METaJIJIOB (BO3MOKHO HCIIOJIb30BaHUE
BUJIEOMATEPUATIOB), OCOOEHHOCTEM  B3aMMOJEWUCTBHS  OKCHJA
KaJIbIIUST U HATpUs C BOJAOW (BO3MOXKHO HCIIOJB30BaHUE
BHJICOMATEPHUANIOB); HCCJIEAOBAaHUE CBOMCTB KECTKOW  BOJBL

mponecca ropCHuA KCJi€3a B KHUCIIOPOIC (BOBMO)I(HO HCIIOJIB30BaHHC



BHUJICOMATEPHAJIOB);  MPU3HAKOB  MPOTEKAHWS  KAYECTBEHHBIX
peakIuii Ha MOHBI (MarHus, KajabIlHs, aTFOMUHAS, IWHKA, xkee3a(ll)
u xkemeza(lll), memu(ll); HaOMIOACHWE HW ONMCAaHWUE MPOIECCOB
OKpalMBaHUs IUIAMEHW WOHAMHM HATPHs, KaIdsg ¥  KaJbIUg
(BOBMOXKHO HCIIOJIb30BAHME BHJICOMATEPHANIOB); HCCIEAOBAHUE
aM(OTEpHBIX CBOMCTB THUAPOKCHAA aJIOMUHHUS M THAPOKCUIA
[IMHKA; pellIeHHe dKCIIEPUMEHTAIBHBIX 3aj1a4 1o TeMe «Bakueliue

MCTAJUIBI 1 UX COCANHCHUI

4.1

4.2

4.3

XuUMUS U OKpYXKaroIas cpena

HoBble Marepuanbl u TexHojoruu. BemiectBa M Marepuaibl B
MOBCEJHEBHOM JKM3HM 4YEJIOBEKa. XUMHS U 300pOBbE. be3omacHoe
HCIIOJIb30BaHUE BEILIECTB U XMMUUYECKUX peakiui B ObiTy. IlepBas

nmoMomb IIpu XUMHUYCCKHX OKOrax U OTPaBJICHUAX

OCHOBBI 3KOJIOTMYECKON T'PAMOTHOCTUA. XHMHUYECKOE 3arpsi3HECHUE
okpyxaromen cpensl [IJIK. Ponb XuMnun B pelieHur 3K0JIOTUUECKUAX
npobnem. IIpupogHble  HCTOYHUKH  YIJIEBOJOPOAOB  (YroJib,
MPUPOAHBIA Ta3, HEPTH), TPOAYKTHl HUX IMEpepabOTKH, UX POJIb B
OBITY U IPOMBIILICHHOCTH

XUMUYECKUN JKCIIEPUMEHT: H3yuYeHHEe oOpas3loB MaTepuajioB

(cTexJ0, CrIaBbl METAJIJIOB, MMOJMMEPHBIE MAaTEPHAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
MPOBEPsSIeMOro
TpeOOBaHUS

IIpoBepsieMble TPeOOBAHUSA K NPeIMETHBIM
pe3yjabTaTaM 0a30BOro YpOBHSI OCBOE€HHMSI OCHOBHOM
o0pa3oBaTesibHON MPOrpaMMbl OCHOBHOTI'0 001IIET0
oOpaszoBanus Ha ocHOBe PI'OC

1

IIpencrasienue:

1.1

O TO3HABAEMOCTH SBJECHHUN TPUPOALI, HOHUMAHUE
O0OBEKTUBHOM 3HAYMMOCTH OCHOB XMMUUYECKON HAyKH Kak
00JJaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, KOMIIOHEHTA
oOmieil KyJbTyphl W  MNPAKTUYECKOU  JIESITEIBHOCTH
YyelioBeKa B YCJIOBHUSIX  COBPEMEHHOro  OOIIEeCTBa;
IIOHMMAHUE MECTa XUMHUHU CPEAU JPYIMX €CTECTBEHHBIX

HayK

1.2

(0) HAay4YHbIX  MCTOJax ITIO3HAaHMUA, B TOM 4YHUCIIC
9KCIICPUMCHTAJIbHBIX )51 TCOPECTUUCCKUX METOodax
HCCICAOBAaHMA BCIICCTB MW  HU3YUCHHA XHUMHYCCKHX
peaKHHﬁ; YMCHHUC HUCIIOJBb30BATbh MOICIIN JIA 00BICHEHUS

CTPOCHHUA aTOMOB H MOJICKYJI

1.3

0 chepax npodeccHoHANTBHON JEATebHOCTH, CBA3aHHBIX
C XUMHCH W COBPEMCHHBIMH  TCXHOJIOTHSIMH,
OCHOBaHHBIMU Ha JOCTH)KCHUSX XHUMHUYCCKOW HAYKH, YTO
MO3BOJIUT OOYYAIOIIMMCS pPacCMaTpUBATh XHUMHIO Kak
chepy cBOEH Oymyten npodeccruoHanbHON
JESTSIIBHOCTH U CACNIATh OCO3HAHHBIA BHIOOP XUMHUU Kak
npoUIBLHOTO TMpeaAMeTa MpH Iepexoiec Ha YPOBEHb

cpeaHero oo1iero oopa3oBaHus

Bnagenune cucteMod XUMHYECKMX 3HAaHMM W yMEHHUE

INPUMCHATL CUCTCMY XHMHWYCCKUX 3HaHHﬁ, KOTOpasd



BKJ/IKOYACT:

2.1

2.2

BAKHEUIIINE XUMUYECKUE TIOHITHUS: XUMUYECKUIN 3JIEMEHT,
aToM, MOJIEKYyJla, BEIIECTBO, NIPOCTOE H  CIOXKHOE
BEILIECTBO, OJHOPOJHAs W  HEOJHOPOAHAs  CMECh,
OTHOCUTEJIbHBIE AaTOMHas W  MOJICKYJIIpHAs — MaccChl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS. MACCa, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHUE, COJb (CpeaHsis),
XUMUYECKAsl PEaklus, pPEaKIUU COCIUHEHUS, PEaKIUU
Pa3NOKEHUs, PEaKlUU 3aMEIICHUs, PEeaKuu OOMEHa,
TEIJIOBOM 3(PeKT peakuuu, HK30- U IHAOTEPMUUYECKUE
pEeakIK, pacTBOP, MaccoBasi JOJiI XUMUYECKOTO 3JIEMEHTA
B COCIMHEHHMHM, MaccoBas [JIOJsl W  IPOLEHTHAas
KOHIIGHTpallMs BEIIECTBA B pacTBOpE, SAPO aToma,
AJIGKTPOHHBIA CJIOM aroma, aroMHas OpOuTaib, Paauyc
aToMa, BaJICHTHOCTb, CTEIIEHb OKHUCIICHUS, XHWMHYECKas
CBSI3b, AJIICKTPOOTPUIIATEIBHOCTD, MOJISIPHASL M HETIOJISIpHAs
KOBQJICHTHAs CBSI3b, MOHHAS CBSI3b, METAJUIMUECKas CBSI3b,
KpUCTAJUTMUECKast penéTka (aTroMHas, HMOHHas,
MeTajuIhuecKasi, MOJICKYJIIpHasi), WOH, KaTHOH, AaHHOH,
MEKTPOJIUT M HEIJIEKTPOJIUT,  DIICKTPOIUTHYECKAs
JUCCOITMAIUS, PEAKIIMM UOHHOTO OOMEHA, OKUCIUTEIhHO-
BOCCTAHOBUTEJIbHBIC peakiuu, OKHUCJIUTEIb u
BOCCTAHOBUTEb,  OKUCJIEHHME UM  BOCCTAaHOBIICHHE,
AJIEKTPOJIN3, XUMHUYECKOE paBHOBecHE, oOOpaTHMble U
HeoOpaTHMbIE PEAKIMH, CKOPOCTb XUMHUYECKOW PEeaKilvy,
katanu3zarop, [IJ1K, koppo3ust MeTaioB, CILIaBbI

OCHOBOTIOJIATAIOIINE 3aKOHBI XUMHUH: 3aKOH COXPaHEHUS
Maccel, nepuoanyecku 3akoH /.M. Menneneesa, 3akoH

IIOCTOAHCTBA COCTAaBa, 3aKOH ABoraz[po

2.3

TEOPUU XUMHH: ATOMHO-MOJIEKYJISIDHAsT TEOPUs, TEOPUs



BHGKTPOHHTHHCCKOﬁ Jucconualnmmn

BJ'IaI[eHI/Ie OCHOBaMH XUMHYECKOMN I'paMOTHOCTH,

BKJIFOYAIOIIIECH:

3.1

3.2

3.3

yMEHUE TPABUIBHO HCIONb30BaTh M3YUYEHHBIE BEIECTBA
U MaTepuasibl (B TOM 4YHCIIE MUHEpalbHbIC YIOOPEHHS,
METaJUIbl ¥ CIUIaBBI, TPOIYKTHI MepepadbOTKH MPUPOTHBIX
HMCTOYHHUKOB YIJIEBOJOPOJOB (YIJis, MPUPOJHOTO Tasa,
He(dTH) B OBITY, CETLCKOM XO3SIMCTBE, HA MPOU3BOJICTBE U
MOHUMAHUE 3HAYEHUsI KUPOB, OCJIKOB, YIJIEBOJOB IS
OpraHuM3Ma 4YeJoBeKa; YMEHUE MPOTHO3UPOBATH BIUSHUE
BEIIECTB M XUMHUYECKUX TMPOIECCOB HA OpPraHu3M
YeJIOBEKa U OKPYKAIOUIYI0 MPUPOIHYIO CPEAY

YyMEHUE UHTErpUpOBaTh XUMHUYECKHE 3HAHUA  CO

3HAHUSIMU APYTUX YU4E€OHBIX MIPEAMETOB

HaJM4ME ONbITa PabOTHI C PA3IUYHBIMU HCTOYHUKAMHU
uH(bOpMaIUU MO0 XUMUU (Hay4yHasi U HAYYHO-TIOMYJIsIpHAS

JUTEpATypa, CIOBAPH, CIIPABOYHUKH, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OILICHMBAaTh HWHOOPMALMIO O
BEIIECTBAX, WX INPEBpaICHUIX U  MPAKTUUYESCKOM
MPUMCHCHUU M YMEHHE HCIIOJb30BaTh €€ JJIsl PEIICHMS

y4eOHO-IT03HABATEIIBHBIX 33/1a4

Bnagenne ocHOBaMM  TIOHSATUWHOTO  ammapara u
CUMBOJIMYECKOTO SI3bIKa XUMHH JJISI COCTaBICHHS (DOPMYIT
HEOPraHWYECKUX BEIIECTB, YPABHCHUU XHUMHYECKUX
peaKUuHii; OCHOBAMM  XUMHYECKOM  HOMEHKJIATYPBI

(IUPAC u TpuBHaIbHOI)

YMeHue OOBSACHATh CBSA3h IIOJIOKCHHUS DJJIEMEHTAa B
ITepunoanueckoit CHUCTEME c YHCJIOBBIMU
XapaKTEPUCTUKAMU  CTPOCHHUS aTOMOB  XHUMHYECKHX

9JIEeMEHTOB (COCTaB MW 3apsad  sapa, oOImee YHciio



AJNIEKTPOHOB),  PACIPENECICHUEM  JJIEKTPOHOB IO
DHEPreTUYECKUM YpPOBHSM aTOMOB MEPBBIX  TPEX

MCPpUOI0B, KAJIUA U KaJIbIIUA

HpeI[CTaBJ'ICHI/Ie 0 HCpPIOI[PI‘ICCKOﬁ 3aBUCHUMOCTH CBOMCTB

XUMHYSCKHX 2JIEMEHTOB (pannyc aroMma,
6 ANEKTPOOTPULIATENBHOCTh),  MPOCTBIX M CJOXKHBIX
BEIIECTB OT MOJIOKEHUA 3JIEMEHTOB B llepuonnueckon
cucrteMme (B MajlbIX MEPHOJAX U TJIABHBIX MOJArpyMMnax) v
AIIEKTPOHHOTO CTPOCHUS aTOMa
7 YMenue kinaccu@uiupoBath:
7.1 XUMHYECKHE DJICMEHTHI
7.2 HEOPraHWYECKUE BEIIECTBA
7.3 XUMUUYECKUE PEaKIIU
8 YMeHue onpeaeisiTh:
81 BaJJCHTHOCTh M  CTEIECHb OKHCJICHHS XHMHYCCKHUX
' AJIEMEHTOB, 3apsij HOHA
8.9 BUJ XUMHYECKOW CBA3U M THUI KPUCTAUIMYECKOU
' CTPYKTYPBI B COCTMHEHUSX
83 XapakTep Cpellbl B BOAHBIX PpacTBOpaX BEHIECTB (KHUCIIOT,
' OCHOBAHUI )
8.4 OKHCJIHUTENIL 1 BOCCTAaHOBUTEIIH
9 YMeHue XapakTepu3oBaTh (PU3MUECKUE U XHUMHYECKHE
CBOMCTBA:
MPOCTBIX BEMIECTB (KUCIOPOI, O30H, BOAOPOMI, Tpadwur,
9.1 anMmas, KpeMHuiM, a3zorT, (ocdop, cepa, XJjop, HATpHH,
KaJIMM, MarHui, KaJblUi, ATFIOMUHHM, JKeJIe30)
CJIOKHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX PACTBOPOB
9.2 (Boma, aMMHaK, XJIOPOBOJAOPOJ, CEPOBOJAOPO/, OKCUJIBI U

ruapokcuapl MetaioB I-l1A rpymnm, amoMuHMs, MeAu




(I, mmaka, xxene3a (Il u 1), okcuner yrirepona (11 u 1V),
kpemuus (1V), azora u gochopa (Il u V), ceper (IV u
V1), cepaucras, cepHasi, a30TucTas, a3oTHas, pochopHas,

YroJibHas, KpCMHHUCBAA KUCJIOTA U UX COJ'II/I)

MPOTHO3UPOBATH U XAPAKTEPU30BATH CBOKCTBA BEILIECTB B

3aBUCUMOCTU OT HUX COCTaBa W CTPOCHH:A, INMPHUMCHCHHC

9.3 BEIICCTB B 3aBHCHUMOCTH OT HMX CBOMCTB, BO3MOXKHOCTH
MPOTEKAHUSI XWMHYCCKHX TPEBPAIMICHUNA B Pa3TMYHBIX
YCIIOBUSIX

10 YMeHHe  COCTaBIATh  MOJICKYJSIPHBIE W HWOHHBIC
yYpaBHEHUS PEaKIUiA, B TOM YHCIIC:

10.1 peakiuii HOHHOTO OOMEeHa

10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI

103 WUTIOCTPUPYIOMINX XUMHYECKHE CBOWCTBA H3yYEHHBIX

' KJIacCOB (TPYTII) HEOPTAHUUECKHUX BEIICCTB
104 MOATBEPKAAIOIMNX TEHETHYECKYI0 B3aUMOCBS3h MEXKIY
' HUMH

11 YMeHHe BBIUUCIIATH (MPOBOAUTD PACUETHI):
OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO W MOJIAPHYIO MacChI

11.1 BEIIECTB, MACCOBYIO [IOJI0 XUMHUYECKOrO 3JJIEMEHTa B
CO€JIMHEHUU

11.2 MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €ro Maccy, 00beM ra3oB
10 YypaBHEHUSIM XHMHYCCKHX peaKIuid W HaxOJUTh

11.4 KOJIMYECTBO BEIECTBA, 00BbEM M MacCcy pearcHTOB WM
MPOIYKTOB PEAKIIUU

12 Bnanenue (3HaHne OCHOB):

191 OCHOBHBIMU METOJaMH HAyYHOTO TIO3HAHUS

(mabmronenue, n3MepeHue, AKCIIEPUMEHT,




12.2

12.3

13

13.1

13.2

MOJIECJIMPOBAHUE) NIPU U3YUYEHUH BELIECTB U XMMHYECKUX
ABIEHUN; yMeHue chopmynaupoBaTe mpoOieMy H

IIPEUIOKUTH ITYTH €€ PELICHUs

Oe3omacHoM pa60TI)I C XUMHYCCKHMMH BCHICCTBAMH,

XUMHUYECKOH TIOCY0M U Ta00paTOPHBIM 000pYA0BaHUEM

npaBuiamMu 0€30MacHOro OOpallleHHus C BEIeCTBAMH,
UCIIOJb3YEMbIMU B TIOBCEIHEBHOM >KU3HH, IPAaBUIAMU
MOBEJACHUS B  LENIX  cOepexeHus  370pOBbI U
OKpY)KalOLIEd NPUPOJHOM Cpelbl; IMOHMMaHUE Bpeaa
(omacHOCTH) BO3JCHCTBHS Ha KUBBIC OPTaHU3MBI
OMpENEIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHUS U

NpcaoTBpalICHUA UX BPCIHOI'O BO3I[€I\/}ICTBI/I$I

Hamuune IMPAKTUYCCKUX HABBIKOB IINIAHUPOBAHHUA H
OCYHICCTBJICHUA ClIcayrommx XUMHUYCCKHUX

9KCIICPUMCHTOB!

U3yYeHUE M OmnucaHue (U3MYECKUX CBOWCTB BEIECTB;
O3HAKOMJICHUE ¢ (PU3NYECKUMH U  XUMHUYECKUMH
ABJICHUSIMH;  ONBITHI, WUIKOCTPUPYIOLIME  IPU3HAKU

MMPOTCKAHUA XUMHYCCKHUX peaKuHﬁ

U3ydeHHe CrocoO0B pasesieH s cMeceit

13.3

MMOJYYCHHUC KHCJIOpOAda W H3YUYCHHUC C€Io CBOf/'ICTB;
MMOJY4Y€HHUC BOAOpOJa MW  HU3YUCHHC CIo CBOfICTB;
IMOJIYUYCHHUC VYIJICKHUCIIOIO ra3a M HM3Y4YCHHC €TI0 CBOﬁCTB;

IMOJIYUCHUC aMMHAKa U N3YUCHHUC CTO CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEAEIEHHOM MacCOBOM

JIOJIEW paCTBOPEHHOTO BEILIECTBA

135

13.6

NPUMEHEHUE WHIUKATOPOB (JaKMyca, METHJIOpaHXka H
dbenondranenHa) s ONpeNeeHUs XapakTepa Cpelbl B

PacTBOpPAX KUCJIOT U LIEJIOUEHN

HCCIICAOBAHHNEC MW OIIMCAaHUC CBOICTB HCOPraHn4CCKUX




BCIICCTB PA3JIMYHBIX KJIACCOB, M3Yy4YCHHC BBaHMOHeﬁCTBHH
KHCJIOT C MCTAJUIaMH, OKCHJIAMH MCTAJUIOB, PACTBOPHUMBIMHA
H HCPACTBOPHUMBIMHN OCHOBAHWAMH, COJIAIMH, IIOJTYUCHHC
HCPACTBOPUMBIX OCHOBaHHfI; BBITCCHCHUC OAHOI'0
MCTallla APYruM H3 pacTtBopa COJIM;, HCCICOIOBAHUC

aM(bOTepHBIX CBOMCTB T'MAPOKCUIOB AJIIOMHUHUA U TUMHKA

13.7

pEIICHUE JKCHEPUMEHTAJIBHBIX 33Ja4 [0  TEeMaM:
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX COCTUHECHUII;
«INEKTpoIUTHYECKass  auccouuanus»;  «Baxneime
HEMETAIUIbl U UX COCAMHEHUD»; « BakHEHIIne METauIbl U

X COCAUHCHMUA»

13.8

XUMHUUYECKHUE HKCIIEPUMEHTHI, WTIOCTPUPYIOIIHE
NPU3HAKKM TPOTEKAHHUS PEAKUUHA HOHHOrO OOMEHa;
KAUECTBEHHbIE PEaKUMU Ha MPUCYTCTBYIOIIHUE B BOJIHBIX
pacTBOpax MOHBL: XJIOPHI-, OpOMUA-, HOAUI-, CyIb(hat-,
docdar-, kapOOHAT-, CUITUKAT-aHUOHBI, TUPOKCUI-UOHBI,
KaTUOHBI aMMOHUS, MarHusl, KaJIbIUsl, allFOMUHUSA, JKelle3a

(2+) u xenesa (3+), meau (2+), UHKA

14

VYMmenue:

141

14.2

NPEACTABIATh PE3YyJIbTaThl JKCIEpUMEHTa B (opme
BBIBOJIOB, JIOKA3aTENbCTB, TpadUKOB W TabIUL H

BBIABJIATH OMIIMPUYCCKUC 3aKOHOMCPHOCTH

YCTaHaBIMBATh CBS3M MEXKIY pPEabHO HAOII0JaeMbIMU
XUMHYECKUMH SABJICHUSIMU 51 IIpoLIECCAMH,
MPOUCXOMSIIUMA B Makpo- M MHUKPOMHUPE, OOBACHSTH

MPUYUHBI MHOTOOOpa3us BEIIECTB




INEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMbBIX HA OCHOBHOM I'OCYJAPCTBEHHOM

IK3AMEHE 110 XUMHNHU
Kopn IIpoBepsieMblii 3J1IEMEHT COJIEPKAHUS

1 [TepBoHaYaIbHBIE XUMUUECKUE TTOHSATHS

1.1 YucTteie BemniecTBa U cMecr. CiocoObl pa3jieieHus cMeceit

19 ATOMBI U MOJIEKYJIbI. XUMHUUECKUE dJIeMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie U ClIOXKHBIE
' BEILIECTBA.

1.3 Xumundeckas hopmyiia. BaieHTHOCT, aTOMOB XMMUYECKUX 3JIEMEHTOB. CTeNeHb OKUCIICHUS

14 3aKOH MOCTOSTHCTBAa cocTaBa BemlecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTENbHAsE MOJEKYISIpHas
' Macca. MaccoBast 0Jisi XUMHUYECKOIO 3JIEMEHTA B COEIMHEHUN

L5 KonuyectBo BemiectBa. Moinb. Monsipaas macca. MousipHbiii 00b€M ra3oB. B3anMocBsi3b KOJIMUYECTBA,
' Macchl U YMCla CTPYKTYPHBIX €MHUIL BEIIECTBA

16 du3nvecKkre U XUMUYECKHUE SBJICHUS. XUMUUYECKas peakius U €€ Mpu3HaKu. 3aKOH COXPaHEHHUsS MacChl
' BEILIECTB. XUMHUUECKUE YPABHECHUS
5 Ilepnonnueckuit 3akoH u [lepnoandeckas cucrema xumnueckux snemeHToB .M. Menneneesa. Ctpoenune

aTOMOB

51 [Tepnoanueckuii 3akoH. Ilepuoanueckas cuctema xumudeckux sineMmeHToB /.M. Menneneesa. [lepruob u
' rpyrnbl. DU3NYECKUN CMBICIT MTOPSIKOBOTO HOMEPa, HOMEPOB MEPUO/Ia U TPYIIIHI AJIEMEHTa

2.2 Crtpoenne atomoB. CocTaB aTtoMHBIX sifep. M3oTombl. DnekTpoHbl. CTpO€HHE 3JIEKTPOHHBIX 000JI0YEK




aTOMOB ITepBbIX 20 xuMuueckux 351eMeHToB Ilepnoanyeckon cucremsl .M. MenneneeBa

3aKOHOM€pHOCTI/I B U3MEHEHHUHU CBOMCTB XMMHUUYCCKHUX AJIEMECHTOB IICPBbIX TpéX MMCPHUOA0B, KaJIUA, KAJIbINA

(pazmyca dTOMOB, JJICKTPOOTPHULATCIIBHOCTU, MCTAJUNIMYCCKUX W HCMCTAINIMYCCKUX CBOﬁCTB) n Hux

23 COEMHEHNU B COOTBETCTBUHU C IOJIOKEHHEM 3JIEMEHTOB B llepmonnueckodl cuCTEME M CTPOCHHEM HX
aTOMOB
3 CrpoeHue BenecTBa
31 Xumuyeckass cBsa3b. KoBajneHTHass (ToJisipHass M HEMOJISIpHAs) CBSA3b. OJIEKTPOOTPHUIATEIBLHOCTD
' XUMHUYECKUX JIEMEHTOB. MloHHAas CBsI3b. MeTaiuinueckas CBSI3b
39 Tunbl KpUCTAUNIMUECKUX PEHIETOK (aTOMHAs, MOHHAs, METaJUTMYECKasi), 3aBUCUMOCTbh CBOMCTB BEIllECTBA
' OT THUIIA KPUCTAUTNYECKONU PEIIETKA U BUJIA XUMUYECKOUN CBSI3U
A Baxueimme npeacraBuTeln HEOPraHMYECKUX BellecTB. Hemeramnel U UX coeanHeHus. Meraimibl U ux
COCIMHEHUS
Knaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKUX COSIMHEHUI: OKCUIOB (COJIE00pa3yrolIre: OCHOBHBIE,
41 KHUCIIOTHBIC, aM(pOTEPHbIE) U HECOJICOOpa3yIoIINe; OCHOBAHUHN (IIETIOYM M HEPACTBOPHMBIC OCHOBAHMS);
' KHUCIIOT (KUCTOPOACOEpKAIINE U OECKUCTOPOAHBIC, OJJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CpeaHMX
Y KHCTIBIX)
42 PuU3NUECKHEe U XHMHUYECKUE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAJUIOB: BOJOPOJA, XJOpa, KUCIOPOIA,
' cepsl, a30Ta, ¢pocdopa, yriepoaa, KpeMHUs
43 OU3NYECKUE U XMMHUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIJIOB: JIMTUS, HATPUs, KaJlUs, MarHusg u

KaJIbIIuA, aJIIOMHUHUA, XKEIIC3a. SHCKTPOXI/IMH‘IeCKI/Iﬁ paa HaHpH)KeHI/Iﬁ MCTaJIJIOB



duznyeckue M XUMHUYECKHE CBOMCTBA BOJOPOJHBIX COCI[I/IHGHI/Iﬁ HCMCTAJUIOB: XJIOPOBOJOpOAA,

4 CEepOBOIOPOA, aMMHUAKA
45 dusznveckue ¥ XMMUYECKHe CBOMCTBa okcu0B HemeTaiuioB: cepol (1V, V1), azota(ll, 1V, V), docdopa(lll,
' V), yraepoaa(ll, IV), kpemuusa(1V). ITonydeHne OKCHI0B HEMETALIOB
16 Xumuueckue cBoiicTBa okcuaoB: MetawioB IA-IIIA rpymn, nuaka, meau(ll) u sxenesza(ll, 11). Tloayuenue
' OKCHJIOB METAJIJIOB
47 XUMUYECKHE CBOWCTBA OCHOBAHUN M aM(OTEPHBIX TUAPOKCUIOB (Ha MPUMEPE TUIPOKCHUIOB aTFOMUHUSA,
' xenesa, uHKa). [lomydeHnne ocHoBaHU U aM(OTEPHBIX THIPOKCUIOB
OO0uue XMMHYECKUE CBOMCTBA KHUCJOT: XJIOPOBOJAOPOIHOM, CEpPOBOJAOPOJHOM, CEPHUCTOHM, CEpPHOM,
4.8 a30THOM, (dochopHOl, KpeMHHEBOH, yroyibHOM. OcoOble XMMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM
CEpPHOM M a30THOM KUCNOT. [lonydenue kucior
4.9 OO6mue XMMHUYeCKUe CBOMCTBA CpeTHUX cojiek. [lomyuenne comei
410 [Tomyuenue, cobupaHue, pacrno3HaBaHME BOAOPOA, KHUCIOpOJa, aMMMaka, YTJIEKUCIOro rasa B
' nabopaTopuu
411 [lonyyenue ammuaka, CEpHOM M a30THOW KHUCJIOT B MPOMBINUIEHHOCTH. OOHme crnocoObl MOTy4YEeHUs
' METaJlJIOB
4.12 ['eneTnueckas cBsI3b MEXKAY KJIACCAaMU HEOPTAHUYECKUX COEAUHEHUN
5 XUMHUYECKHUE PeaKIuu
£ 1 Knaccudukanus XuMUIeCKUX PEAKIMMA 10 Pa3IMYHBIM MMPU3HAKAM: TI0 YUCITY M COCTaBY YYaCTBYIOIIUX B

peaKunn BCIICCTB, 110 TCINIOBOMY 3(1)(beKTy, M0 U3MEHEHUIO CTEICHEH OKHUCICHUS XMMHUUECKHUX DJIEMEHTOB



5.2

5.3

5.4

TemnmoBoit 3pPexT XuMHUYECKOM peakluu, TEPMOXMMHUYECKHE YpaBHEHHUA. DK30- M DHIOTCPMUYECKHUE

peakuuu. TepMOXUMUYECKUE YPABHEHUS

OKHCIINTETEHOBOCCTAHOBUTENbHBIE peakuuu. OKHUCIUTENN U BOCCTaHOBUTENM. lIporecchl OKUCIIeHHs U
BOCCTAHOBJIEHUSI. DJIEKTPOHHBIN OanaHC OKUCIUTEIbHOBOCCTAHOBUTEIBLHON PEAKIIUU

Teopuss 3HEKTPOIUTHYECKOM aucconuanuu. KaTHOHBI, aHUOHBL. OJIEKTPOJMTBl M HEDJIEKTPOJIMTHI.

CunbHbIC U ca0bIe QJICKTPOJIUTEI. Crenenn JUuCCconurannmn

9.5

Peakiuu moHHOro oomeHa. YcinoBUsi IPOTEKaHUS pPEaKUUd MOHHOIO OOMEHA, MOJHbIE U COKpPAIEHHbBIE

VMOHHBIE YPABHEHHUSI PEAKLIAN

6.1

XHUMUS 1 OKpY-Karolas cpena

BGHIGCTBa H MaTcpuajibl B HOBCGILHGBHOﬁ ’)KM3HHM 4YeJIoBeKa. be3omacHoe HCIoJib30BaHUE BCIICCTB U

XUMHWYCCKHUX peaKI_[I/Iﬁ B J'Ia60paTOpI/II/I u 6I>ITy. HCpBaSI IoMOoHaIb IIpU XUMHUYCCKHUX OKOI'daX U OTPABJICHUAX

6.2

XVMMHUYECKOE 3arpsi3HEHHE OKPYXKAIOMIEH cpeabl (KUCIOTHBIE OXKIIU, 3arpsi3HEHHUE IOYBBI, BO3IyXa W
BOJ0EMOB), crocoObl ero mpenotrBpanieHus [IpenenpHas momyctumasi konueHntparusi emectB (I11K).
Ponp XxuMum B pelIeHMH S3KOJIOTHYECKHX MpoOsieM. YCuieHHue NapHUKOBOro 3d@dexra, paspylieHue

O30HOBOI'O CJIOA

6.3

[Ipumenenue cepwl, azora, (ocdopa, yriaepoma, KpeMHHS U HMX COSIUHCHHH B OBITYy, MEIMIIUMHE,
MPOMBINIUICHHOCTA UM CEJIbCKOM  XO03siicTBe. [IprMeHeHHe MeTauioB U CIUIaBOB (CTallb, YYTYH,
TIOPATIOMUHUN, OpOH3a) B OBITY M MPOMBIIIUICHHOCTH WX coenuHeHuid. [loHATHE 0 KOPPO3UH METAIIOB,

OCHOBHBIE CITOCOOBI 3AITUTHI UX OT KOPPO3HH

6.4

[IpupoaHbie MCTOUHUKHU YTIEBOJAOPOAOB (YroJib, MPUPOJHBINA Tra3, HEPTh), TPOAYKTH UX NEPEepadOTKU



(OeH3uH), UX POJib B OBITY U MPOMBIIIIEHHOCTH

HGpBOHa‘{aJII)HI)IC ITOHATHS 00 OpPraHUYCCKHX BCIICCTBAX KAK O COCANMHCHUAX YIIJICPOda (MeTaH, 9TaH, O9THJICH,

6.5 alleTUJICH, STaHOJ, TJIUIEPUH, YKCYCHas KUCIOTa). [loHsTHE 0 OMOJOrMYecKH Ba)KHBIX BELIECTBAX: KHUPAX,
OemnKax, yriieBo/iaXx — U UX POJIM B )KU3HU YEJIOBEKA
7 Pacuérnr:
7.1 1o popMyJiaM XUMHUYECKUX COEAMHEHUI
7.2 Macchl (MacCcoOBOM) J10JIM pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPaBHEHUSAM

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Xumusi. 8 kacc: yueOHUK 7151 001ieo0pa3oBaTeIbHbIX yupexaeHui, 0a3oBbiii ypoBeHb / O.C. ['abpuensn. M.,
«IIpocemenue» 2025r.

Xumus. 9 kmace: yaeOHUK T 001Ieo0pa3oBaTeIbHBIX yUpekaeHu, 0a30BbIi ypoBeHb / O.C. ['abpuensH. M.,
«IIpocBemenue» 2025r.

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA
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