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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padoueil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIIEIIIAN MPEMOaBaHusl yIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma 1o XuMuu Na€T MOPECTaBICHUE O MEJsAX, OOIIe CTpaTreruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIMXCS CPEICTBAMHU Yy4eOHOTO
npeaMera, yCTaHABJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
npeaycMaTpUBaeT paclpeielieHue €ero Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pazienaM W TeMaM IMPOTrpaMMbl IO XHUMHUH, OINpPEIETsSeT KOJUYECTBEHHBIE WU
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIepKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, OMNpeAesisieT BO3MOXKHOCTU MpeaMera st
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBaHUN K
pe3ynbTatam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH M3YUEHUs MPEeMeTa U OCHOBHBIX
BHUJIOB Y4€OHO-IO3HABATEIbHOU JEATENbHOCTH OOYYarolierocs IO OCBOCHUIO
y4e0HOTO coiepKaHusl.

3HaHWEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOy4Jaromnierocsi, €ro MpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPa, BAKHYIO
pOoJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPIUU U 00 DSBOJIIOIMU BEILIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydeHue xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUW  JICSITENIbHOCTH,
OKCIIEPUMEHTATILHBIX W HCCICIOBATEICKAX YMEHUM, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IESITEILHOCTH;

3HAKOMUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LETTIOCTHOTO B3IJIsia HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINUXCSI;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAaYYHBIM 3HaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUHU OOECIEUMBAIOTCA CIEIM(PUKON
collepkKaHusi  y4eOHOTro  MpeaMeTra, KOTOPbIM  ABJSIETCS  MEJaroruuyecku
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHUM H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUI
OPTraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIAbIBAETCSI U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI OHATUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKHUX MPEICTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XHUMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJIHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEICTABJICHNUS O XUMUUYECKOW COCTABIIAIOIIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJlaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YeOHBIX mMpeaMeToB: «OKpyX alolmuid Mupy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIBHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4yeOHOTrO MpeAMETa COCTOUT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HAHUN — BaXHEUHMX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYIIHBIX O0OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIHid, B (OpMUPOBAHUH U PA3BUTHUU MO3HABATEIIbHBIX YMEHHUH U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBHJ OE€30MacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO 0OIIEro 00pa3oBaHUSI Ba)KHOE
3HaYeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (OpMHUPOBAHHUE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEJIBHOMY MPHUHSITHUIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs Ha CHCTEMaTHYeCKoe MpUOOIIECHHUE
O0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHue yCIOBH, CIOCOOCTBYIOIMX MPUOOPETEHUIO O0YHAIOITUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOTO3HAHUA, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEpPCaIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ¢opmupoBanue oOmEeld (QYHKIHMOHAIBHOM W  €CTECTBEHHO-HAYyYHOMU
ITPaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHATH W OIEHUBATH SIBJICHUS
OKpY’KaoIlIero MHpa, WCIMOJb3ysl 3HAHUS U OIBIT, MOJyYEHHBIE MPH H3yYECHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcsd T'yMaHUCTHUYECKUX OTHOLIEHU,
NOHMMAaHUSA LEHHOCTH XUMHUYECKHX 3HAaHUW JUIS BBIPAOOTKH DKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHs  OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISl M HAMPABICHHOCTH JATBHEUIIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUsT XHMHU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyrna. BaneHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTHOocuTeNnbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi 401 XUMHUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Mmacca. B3auMocCBsI3b KOIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX €AUHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYECKUEe U XUMHUYECKHUE SIBICHUS. XMMHUECKas pEeakius U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKkHe ypaBHeHUs. Knaccudukarms
XUMHUYECKUX pPEeaKIuil (COeTUHEHNs, Pa3I0KEHUs, 3aMEIeHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OpPYAOBAHHEM, U3YYCHHE U OMUCAHUE
(bu3MUecCKuX CBOMCTB 00pa3sOB HEOPraHWUYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUIICHUE W KOHJCHCAIMS BOJBI) U XMMHUYECKUX (TOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMHUYECKHX peakuuil (pasjokKeHHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMoOJIeHCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3y4EHHE CIOCOOOB pa3esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIUA, XpoMaTorpadusi, MpoBeJeHNUE OUYNCTKH TTOBApECHHON
COJIM, HaONIOJAEHHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WJUTFOCTPUPYIOLIETO0 3aKOH COXPAHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(IIapoCTEepPKHEBBIX ).

BaxHelline npeacTraBuTe M HCOPraHUYECKHUX BELIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — 3jeMeHT U mpocToe
BelecTBo. HaxokneHue kucimopoia B mIpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenue kucimopoaa. CrocoObl



MOJIYYCHHUST KHUCTopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoze. O30H — ajutoTportHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, (U3NYECKUE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepilieHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XMMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOZI€ U B KU3HU 4elioBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJ. OXpaHa U OUUCTKA MPUPOTHBIX BO/I.

Knaccuduxanus nHeopranndeckux coenuneHuil. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyromue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHnoBanus. Knaccudukanuss ocHOBaHMM: IEIOYM U HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE WM XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axkruBHoctn merammoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHune cosen.

['eHeTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHU.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONPEECICHUE COACPKaHUs KHUCIOpoAa B BO3AYyXE, MOJIYyUYCHHE,
coOupaHue, pacro3HaBaHWE M HU3YyUYCHHE CBOMCTB KHUCJIOpOJa, HAOJI0ICHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUSI W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
OMMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHWE, PACNO3HABAHUE W HW3YUYCHUE
CBOMCTB BOJIOpoJia (rOpeHue), B3auMozeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE 0Opa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C OIMPEICIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAIIAMHU
(HaTpueM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIAMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydeHue B3auMmozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHy, peaklUWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHUYECKHX
COCTUHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKK KIACCU(PUKAIIMU XUMHUUYECKUX dJIEeMEHTOB. [loHsaTne o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIEJTOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkonepuonHas W JIUHHONEpuoAHas  (OpMBbI
[Tepunonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTomnbl. Dnexkrponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. U. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUsl pajJhyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckas cBa3b. KoBajneHTHas (moyisipHass W HEMOJISIpHAsi) CBSA3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHUs U BOCCTaHOBEHUs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICUCTBHE
TUJIPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT W IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHNUS).

Mestcnpeomemmnuie ceasu



Peanuzanusi MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHM XUMHM B 8 Kiacce
OCYILECTBIISIETCS YE€pPe3 HCIOJIb30BaHUE KaK OOIIHUX €eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4dHbINH (PakT, rUrnoTesa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIH],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYNA, JJIEKTPUUYECKUI 3apsiji, BEUIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJTAaHEThI, 3BE3/1bI, COHIIE.

buomnorus: dporocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOMAEMBIE, TOTLIMBO, BOJIHBIE PECYPCHI.

9 KUVIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnogmueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB IEPBBIX TPEX MEPUOJOB, Kalusl, KaIbLUi H HX
COCMHEHUN B COOTBETCTBHMU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THIBI KPUCTAIITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUUYECKOM CBS3H.

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

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (TI0 YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIraoBomMy 3ddekrty, 1o
W3MEHEHUIO CTENEHeW OKUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
yYpaBHEHUS.

[Tonsitue 0 ckopocTH XUMHUYECKOW peaknuu. [loHsiTHE 00 0OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. I[lonsaTne o xumMmruyeckoM paBHoBecuu. DakToOpBI,
BIIMAIONIME HAa CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OajnaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pPEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMii C  HMCIOJb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakium noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€éHHbIE HWOHHBbIE YypaBHEHUsI peakiuil. CBOICTBA KHUCIOT,
OCHOBaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 3IIEKTPOJIUTHUECKOMN
nuccounanuu. KauectBeHHble peakini Ha HOHBL. [[oHSATHE O rHapOIN3E CONEH.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOPOB BENIECTB, IMpOLECCAa JUCCOUMAIMU KHCIOT, IIEJI0YE U COJeHn
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpazoBanue ocaaka, BbIJIEJICHHE Ta3a, oO0Opa3oBaHUWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pasfioKEHHUs, COSTUHEHMs), paclio3HABaHUE HEOPTraHUYECKUX
BCIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUE
AKCIEPUMEHTAIBHBIX 33]1a4.

HemeTauibl 1 MX COeIMHEHU S

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIEC CTENEeHU OKUCIeHHs. CTpoeHrue U (PU3MYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMMOJIEHiCTBUE C METaUlaMU, HEMeTa/laMH, IIeso4amMu). XJIIOPOBOIOPO/I.
ConsiHast KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4YEHHE, MpUMEHEHue. JlelicTBue
XJIOpa W XJOPOBOJAOPOZa HA OPraHU3M 4YeJloBeKa. BakHeWlnme XJIOpUIbl U HX
Hax0XXJICHUE B MIPUPOJIE.

O6mast xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHbIE MOAU(DHUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOPOJ, CTPOCHUE, (PU3HUYECKHE U
XUMHUYECKHe CBOMCTBA. OKCHABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHUCJIOT W crnernududeckne). XUMHUYECKUE PEaKINH,
JeXalye B OCHOBE IPOMBIIIJIEHHOTO CHOCOo0a TMOJYYEHUs] CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAsI pEAKIMs Ha



cyiabdaT-uoH. Haxoxaenue ceppl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KaIoIIeW cpeabl COEIMHEHHSIMH cepbl (KHCIOTHBIE JOK[IH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmiast xapakTepucTuka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XAapaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
dusznyeckue U XuMu4yeckue cBoicTea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, oMy4yeHne U npuMenenue. Conu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MOoJIydeHHe, (U3MYECKHEe U XUMHUYECKUE
CBOMicTBa (0OIlME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KAauyeCTBE MHHEpAIbHBIX
yn00peHuil. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE JTOKIIM, 3arpsi3HEHUE BO3/AyXa, MHOuYBbl U BonoéMoB). docdop,
ayoTpornuele Monupukauuu ¢Gocdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3N4IecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

Oo6mas xapakrepuctuka 31emMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTENEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMK, pacHpoCTpaHeHWe B MNpuUpoae, (U3MUECKHMe U XUMHUYECKHUE
cBoictBa. Ancopouusi. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
bu3nueckue M XUMUYECKHE CBOMCTBA, JEHCTBUE Ha IKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYeCKHue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoresa riao6anbHOrO TOTEIJICHUS KiIMMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3MUeCKue U XMMHYECKHE CBOMCTBA,
noJlydeHue U npuMeHeHue. KauecTBeHHass peakuuds Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJI, INIMLIEPUH, YKCYCHAsl KHCIIOTA).
[IpupogHble HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBINA Ta3, HEPTh),
NPOAYKTHl WX MepepaloTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHUpax, OeKax, yriieBojax — 1 UxX
poJiM B JKH3HM 4YeJOBEKa. MaTepualbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, IMOJIyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHus B mnpupozge. OOmue mnpeacraBieHust 00
okcunie kpemausi (IV) u kpemuueBoi kucinore. CHUIMKAThl, X UCIOJIb30BAaHUE B
ObITYy, B IIPOMBIIUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHalbl: KepaMHUKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUe 00pa3OB HEOPraHWYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAONIOJCHHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)XKaromme (PU3NUecKHe M XUMHYECKHE CBOMCTBA
TraJIOT€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3lamMu XJOPUAOB (TajJOre€HUIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHUE TIpollecca OOYTIIMBaHUsS caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, H3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEECHNE KaUeCTBEHHOW peaKIMK Ha Cybdar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa M HX CcOeOTUHEHUH (BO3MOXHO HCIOJIb30BAaHUE
BHJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYCHHE CBOICTB aMMHakKa, MpPOBEACHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BO3MOXHO WCIIOJIB30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moielen
KPUCTAUIMYECKUX PpeIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOpOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NPOTHBOTa3a, MOJIy4deHHE, COOMpaHHe, paclio3HaBaHUE U U3YUYECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MpOBEACHHE KAYECTBEHHBIX peakluil Ha KapOoHAT U
CWIMKAT-UOHBl M W3yYECHHE IIPU3HAKOB MX [MPOTEKAaHUs, O3HAKOMJICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBILUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUSY.

MeTtasibl U X COCAUHEHUSA

OO1rast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnoyiokeHus B llepuomuueckod cucreme xumuyeckux diaemeHtos . U.
MeHnneneeBa u cTpoeHus: aToMoB. CTpOEHHE MeETaUIOB. MeTtamndeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTautoB. Ou3nyueckne U XUMUYECKUE CBOWCTBAa MeTaiioB. OOmue
criocoObl mosiydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTampl: nonoxeHue B llepuoanueckon cucrteMe XMMHYECKUX
anemenToB /. M. MenzaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKJICHHE B IPUPOLIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne mIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyHno3emenbHbIE METAUIbl MarHuidi MW KalblMH: IIOJIOXKEHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
HX aTOMOB, HaX0XJIEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmme coequHeHHs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXxOoXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpOEHHE aToMa, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conu xkenesa (11) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (DU3NYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WHU  METAIOB  (BO3MOYKHO
WCIIOJIb30BaHUE BHUICOMATEPHAIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KaJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCITIOJIb30BAHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HA MOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xeneza (III), menu (1), HaOIrOEHUE M OMTUCAHUE TIPOIIECCOB OKPAIIUBAHUS
MJJaMEHH MWOHAaMU HATpus, KaJlusl U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOWCTB THMAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «Baxknenime
METaJlJIbl U UX COCIUMHCHUS.

XUMHA M OKPYKAKOLIAA cpeaa

BemectBa m Marepuasnbl B IOBCEIHEBHOM XHU3HM YEJIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHYECKUX 0KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKaroUEeh cpeanl (MpelaeibHasl IO0MyCcTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHnn 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBS3€d MpH W3YYeHMH XUMHM B 9 Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIMXCS CUCTEMHBIMH JIJISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAyYHbIE MOHATUS: HAy4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccupuKalusi, MepUOJAUYHOCTh, HAOIIOACHHE,
OKCIEPUMEHT, MOJECIHPOBAHUE, H3MEPEHUE, MOJIEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToOM, D3JIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIH],
U30TOIbI, PaAUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUN 3apsij, NPOBOJHUKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMUECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPANIbl, TOPHBIE MOPOJBI,
MI0JIE3HbIE UCKOIIaeMbI€, TOINIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALNHI 00yYarOIIHUXCS.

JIM4HOCTHBIE  pE3yJbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYy4aroIIMUXCS
PYKOBOJICTBOBaTbCS CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUUN W
pacCIIMpPEHUE OIBITA AEITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCKOro BOCIMTAHUA:

LIEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, MOHWMAaHUS 3HAYEHHUS XMMHYECKOM HAyKH B KHA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuen o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpPOICTBE MUpa U OOILIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOM NEATENbHOCTH MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpoOLECCe OSTOW Y4YeOHOM JeATeNbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TOBEJEHHWE M IIOCTYNKH CBOMX TOBAPHUILEH C IO3HUIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW DPEaKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKHM M COCTAaBIIAIOLIME
OCHOBY I TIOHUMAHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMAeMBbIX TPOIECCOB U SIBJICHUH,
MO3HABATENIbHOM, MH()DOPMAIMOHHOW M YUTATENbCKOM KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHMMH CPEJCTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTyPbl 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOT0Js, HAPKOTUKOB, KypEHHUs),
HEOOXOJIMMOCTH  COOMIOJICHUS] MpaBuid O0€30MacCHOCTH TIpu  OOpallleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U PEabHOMN KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuii U TpyJa pa3aIudHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYJOBOH JEATENIbHOCTH, B TOM YHCIIE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHaabHOM IeITeIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOJPECCHOHATBLHOM Cpejie;

6) PK0JIOrHYEeCKOro BOCIIUTAHMS:

HKOJIOTUYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
O6e3omacHoro oOpa3a JKH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3nYeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYaIIUsIX,
YTPOKAIOIMIMUX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH MPUPOJIHONU CPEIOu, ISl MOBBIIECHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYpbI, OCO3HAHHUS TIJIO0AJIBLHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIILJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIIBHOM,
KOMMYHUKATUBHOM U COLMAJILHOM ITPAKTHKE.

METANIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
TIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHOU



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBICHHIO YYEOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HKCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh WX XapaKTEPHbBIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH JJISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIY OOBEKTaMH HW3Yy4YCHUS,
CTPOUTH JIOTUYECKHUE pacCyXIAeHUs (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHATH B TIpoOIEcCe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKON Peakli — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATH CYIIICCTBEHHBIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBJIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHUBOPEUMS B U3yUaE€MbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieoBare/IbCKHue AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JI1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

NPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMmyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGMOPMAIIHUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO W
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3IUYHbIE METOJbI U 3alpOoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIOJIb30BAHUS PA3IIMYHBIX [IONCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh U AaHAJIMW3MpPOBaThb B IIpoliecce Y4YEOHOH W
UCCIIEIOBATENbCKON JI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaTh BONPOCHl (B XOA€ Juanora M (WIM) TUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHS PEJI0KEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  IOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh MPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JAESATENIBHOCTH  IPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIC JCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSITh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QJITOPUTM JCUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YeHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX peE3yabTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOUIMMHCS HAyYHbIE 3HAHUS, YMEHHUSI U CIIOCOOBI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
NEATEIbHOCTH IO  IOJYYEHUIO HOBOTO 3HAaHWA, €ro HMHTEpIpeTaluH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xonIy oOydenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUYECKasl peakuus, KiacCUuPUKAIMs peakiuil: peaxkiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakium,
AIpO aTOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS U HEMOJsSIpHAsh KOBAJICHTHAs! CBSI3b,
WOHHAsl CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MaccoBas J0Ji BeEIlEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUH H
MPUMEHSITH 3TU TTOHSTHS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIMOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JUIsI COCTaBiE€HHS (Hopmys
BEIIECCTB U YPABHEHUN XMUMUYECKUX PEAKIINM;

e ONpPENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHasT M HOHHAas) B
HEOPTaHUYECKUX COEAUHEHUSX;

e packpbiBaThb cMbIci [lepuomnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXpPAHEHHs MAacCChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX JJIEMEHTOB: pa3iudaTh IMIOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynmna (b-rpymnma)y, maneie u
OONbIIME TIEPUOJIBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumuudeckmx osaementoB I .
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 001Iee YuCIIO dJISKTPOHOB
U PaCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJacCU(pUIMPOBaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALICHUNA B
Pa3TUYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIIBHON NEeATeIbHOCTH — aHaJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAONIOACHWE, W3MEPCHHE, MOJICIHUPOBAHUE, SKCIICPUMEHT
(peanbHBIN U MBICTEHHBIN);

ClIeIOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM 000pYJIOBaHHMEM, a TaKKe TMpaBUiiaM OOpaIleHUus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TIONYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PACTBOPOB C OMNPEAECIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MICIOYECH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;rakmyc, dheHondTanenH, METUIOPAHXK U JPYTHE).

K xoHiy 00ydenus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0230BOM YPOBHE
JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTHOH, aHHUOH, IMPOCTOE BEIIECTBO,
CJI0’)KHOE€ BENIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYECKasl CBs3b, TEIUIOBOU ekt
peaknuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTHUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEINIb,  OKHCICHWE H  BOCCTAaHOBJICHHE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInuecKas), KpHUCTALIMYecKas pemeéTka, KOppo3us METaIIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUIA;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJIMKY JJII COCTaBJCHUS (HOpMYT
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIMIL;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIAaCCy CO€IMHEHUN 1o ¢dopmysaM, BHUI XUMUYECKON
CBs3M (KOBAJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMbica llepuommueckoro 3akona JI. W. Menaeneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHWE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuunyo (opmy Ilepuogmdeckoid CUCTEMbl XUMHUYECKUX AJIEMEHTOB:
pa3iuuath MOHATHUS «rJ1aBHas noarpynmna (A-rpynmna)» U «moOouyHast
noarpynmna (b-rpynma)», manbie u OobIIME MEPUOABI, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefieieHue HX MO0 DJJICKTPOHHBIM CJ0sIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M MX COCIWHEHUI B
npejenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUEe peakiuu (10 YUCIy UM COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, M0 W3MEHEHUIO CTENEHEH OKHMCIICHHUS
XHMHYECKUX IJICMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, TMOJTBEPXKIAs OMNUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIHN;

COCTaBIIAITh YPABHEHUSI DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEUN U COJIEH, TTOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKITHii;
IPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISAPHYIO W MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

coON0aTh  MpaBuUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBuUiia OOpalleHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOIYYCHUI0O W COOMPAHUIO
ra3o00pa3HbIX BEUIECTB (aMMHUaKa U YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOIMINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonua-, kapOonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JIEATETHHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OO0OOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJIEJACTBEHHBIX CBSI3€H — I WU3y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEeHNe, MOJCIMPOBAHUE, JKCIICPUMEHT (peaqbHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HUGPOBDbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
XuMusg — BakHas 00/1aCcTh
11 ©CTECTBO3HAHUS U 5 ) bubnuorexa [{OK
' MPAKTUYECKOU €SI TEIIbHOCTH https://m.edsoo.ru/7f41837¢c
yeJoBeKa
12 BemecTBa 1 xuMu4eckue 15 | bu6nunorexa LIOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK
' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa. ITonstue o kuciorax g | bubnmnoreka [HOK
' U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 | | bubmuoreka [IOK
' OCHOBaHMAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCChI
24 1 1 | bubmuorexa [{OK

HCOPTaHUYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Pasnean 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB.

Xumunueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKnuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HanmenoBaHmue pa3jiesioB U TeM uu(ppoBbIe
Ne n/m P Konrpoabnsie IIpakrHyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
11 [ToBTOpEeHue U yriaydieHne 3HaHu| 5 | bubnuoreka [IOK
) OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
) peakuuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bbmmorexa [JOK
' PYHHEL Tep https://m_edsoo.ru/7f41a636
COEIMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.3 aneMeHToB VA-rpynimsl. A30T, pochop u ux 7 1 Bubmmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.4 sneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [TOK
' . PYHIEL poa https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

. bubnuorexa [JOK
3.1 Obmpae cBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/Tf41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa LOK
) m P https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  odpa3oBaTesIbHbIE
padoThI padoThI
pecypcebl
| [Ipenmer xumuu. Poiap XuMuu B )KU3HU | bu6mmoreka [IOK
yeJjioBeka. Telia 1 BelecTBa https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeTOAAX TO3HAHKS B XUMHH 1 bubmorera [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPUU U TIPUEMBI | bubnuorexa [JOK
oOparieHust ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucteie BemecTBa U cMech. CIocoObl | bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
a . p p https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
bu6mmoreka [JOK
6 A 1
TOMBI H MOJCKyIH https://m.edsoo.ru/ff0d2a6¢
7 XuUMHUUYECKHE PJIEMEHTBI. 3HAKU | bu6mmorexa [IOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U ClOKHBIE BELIECTBA 1 bubmorexa HOK
p . https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 nomorexa 110

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSIHCTBA COCTaBa BCIIIECCTB.

bu6mmoreka [IOK

10 X eckas ¢o a. BanenTtHoc
M A bopmyn HTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHUYECKHUX 3JIEMEHTOB
1 OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNbHAs MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHYECKOTO bubmuoreka [JOK
DJIEMEHTA B COCAUHEHUHU https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiecTBa. MoJib. bubmuorexa [JOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XMUMUYECKUE SBICHUS. bubnuorexa [JOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NPOTEKAHUS bubnnorexa [HOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnnoreka [JOK
XHAMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus koamuecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUSM XUMUYECKUX bubmmorexa [OK
. yp https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmss XuMUuecKkux peakiuii
18 (coemuHEHHs, pa3IOKCHUS bubmmorera [TOK
P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
bubmuoreka [JOK
19 sHukIoneauct. O0o0mEeHne 1
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIis 3HAHUH
20 KonrtponsHast padora Nel mo reme bubmuoreka [IOK
«BeniecTBa 1 XUMUYECKHE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmecs razos. Cocras bubnnorexka [JOK

Bo3ayxa. Kucinopon — snemMeHT u

https://m.edsoo.ru/ff0d448e




IIPOCTOC BEIICCTBO. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa [IOK
poAa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
CriocoObl osTy4eHHst KUCIOPOaa B
23 naGopaTtopuu ZILIH OMLIH_UIGHI:;{OCTI/I bubmmorexa [IOK
paTop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TemnoBoit a3 ekt xumuaeckoit
24 peakuuu, IOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YpaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUYCCKUX PEAKIIAIX
TomnuBo (HedTh, Yroib U MeTaH).
25 3ar $I3H€I§I/qul)303 . a, CII0COOBI lro bubmmorexa LHOK
P Ayxa, https://m.edsoo.ru/ff0d4cda
MIPEIOTBPALICHUS
[TpakTruyeckas pabora Ne 3 o Teme
26 «[lony4yenue u coOupanue KHCIOpoa bubmmorexa [OK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYEHHE €ro CBOMCTBY
7 Bonopon — anemeHT u npocroe bubnnoreka [JOK
BelecTBo. Haxoxaenue B nmpupoje https://m.edsoo.ru/ff0d4dd0
)% du3nyecKre 1 XMMUYECKHUEe CBOMCTBA bubmuoreka [JOK
Bostopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 ITo € 0 KHCJIOTaxX " €O
TUITHE © ICHCTOTAx 1 cobix https:/m.edsoo.ru/ff0d50d2
30 CriocoOsI oTy4eHus BOAOPOa B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme
bu6mmorexa [IOK
31 «ITomyuenue u cobupanue Boopo/a,

HU3YUCHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42




Mosipablii 00bEM ra3oB. 3aK0OH

bu6mmoreka [IOK

32
ABorazpo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTBa
33 BEIIIECTBA rasza o ero M3BeCTHOM bubmmorexa [IOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Beruncnenus 006EMOB ra3oB 10
34 ABHEHUIO PEAKIIMU HA OCHOBE 3aKOHA bubmmorexa [IOK
vbap pealtiiit i https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH ra30B
35 DOuU3nIecKue U XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstae 06 bubnnoreka [JOK
UHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HacbieHHbie
37 Y HEHACHIIIICHHBIC PacTBOPHI. MaccoBas bubmorexa LHOK
B pacTBOpEL. https://m.edsoo.ru/ff0d5b40
JIOJISl BEIIECTBA B PACTBOPE
[IpakTuueckas pabora Ne 5 o Teme
18 «IIpuroroBiieHre pacCTBOPOB C bubnuotexa [JOK
OnpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KacCUpUKaIIUs, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHE CBOCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorexa [OK
. P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: cCOCTaB, KJIacCU(pUKAIIHS, bu6mmnoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnunoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
HOMEHKIATypa https://m.edsoo.ru/ffOdfee2
45 ITonyyenue u XMMHUYECKHE CBOMCTBA bubnuoreka [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 CHOCO((SBII) o )eHI/ISI XI/IMI/I‘-IZSKI/IG bubmorexa HOK
. yi ’ https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTuueckas paborta Ne 6. Pemenue
47 SKCIEPUMEHTAJIbHBIX 33/a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEAMHECHUIN»
43 I'eneTnyeckas cBA3b MEXKAY KilacCaMu bubnnorexa [HOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmorexa [IOK
49 O060061IeHre U cucTeMaTu3alus 3HaHUN
- . https://m.edsoo.ru/00ad9cb2
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmorera [JOK
. p https://m.edsoo.ru/00ad9¢ela
COEIMHEHU I
[TepBbie MONMBITKH KIacCUPUKAITIT
51 XUMHYECKUX 31eMeHTOB. [loHsTHE O bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX HJIEMEHTOB
[Iepuonnueckuii 3aK0H U
bubmuoreka [JOK
52 [Tepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. . MenaeneeBa
bu6mmoreka [JOK
53 Ileprozsl, TpymIIbL, MOATPYIIIEI

https://m.edsoo.ru/00adaS52c




Ctpoenne atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000109eK
. bubnmoreka [JOK
55 aTOMOB 3JieMeHTOB [leprnoauyeckoii
https://m.edsoo.ru/00adabbc
cuctemsl [. . MenaeneeBa
XapakTepucTuka XMMHU4YE€CKOT0
56 3JI€MEHTA MO €ro MOJO0KEHUIO B bubnmoreka [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTHUA HAyKu U npaktuku. . 1. bubnnorexa [JOK
MenpeneeB — y4€HBIM, IEJArOr U https://m.edsoo.ru/00ada96e
rpak1aHuH
PesepBHblii ypok. O000I1IEHHE 1
58 CI/ICTEMaTI/ISZP WS 3HAHUH / bubmorexa LIOK
. . https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas pabota
KonTtponbHas padota Ne4 o reme
59 «Ctpoenune atoma. XuUMHYECKas CBSI3b» bubmorexa LOK
R . ) https://m.edsoo.ru/00adb486
/ Becepoccuiickast mpoBepodHasi paboTa
60 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnuotexa [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonnas xumu4deckas CBsI3b bubmorexa HOK
https://m.edsoo.ru/00adac34
2 KoBasieHTHas monsipHas XMMU4eCKast bubnnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HETOMSIpHAS XUMHUYECKas bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCICHUS bubmuorexa [JOK




https://m.edsoo.ru/00adae28

65 OKHCIUTEbHO-BOCCTAHOBUTEIbHBIC | bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
66 0) 1
KHCTTITTCIIL 1 BOCCTAROBHTEH https://m.eds00.ru/00adb076
PesepBHbIil ypok. O000IICHHE 1
67 CI/ICTIC)MaTI/IBZ.’p ust 3HaHPII>'IHl 10 TeME 1 bubmorexa [TOK
1 https://m.edsoo.ru/00ad9cb2
«Ctpoenue atoma. XUMHUUYECKasl CBA3b)
68 PezepBHblit ypok. O60011eHNE U | bubnnorexa [HOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
[Iepnonrueckuit 3aKoH.
| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMHYECKHX 3eMeHTOB JI. H. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
. bubnuorexa [JOK
2 CBOMCTB XMMHYECKHX AJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukanus u HOMeHKIaTypa | bubnnoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buapl xuMuueckoil CBA3U U TUIIBI | bu6mmorexa [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponbHnas padora Nel no Teme
5 «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
6 Knaccudukarms XuMru4aecKkux | bubnnoreka [JOK
PEAKLHI MO pa3IUYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
[IoHsiTHE O CKOPOCTH XUMUYECKOMN
bubmuorexa [JOK
7 peakuuu. [IoHATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIMIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.
bu6mmoreka [IOK
8 DakTOpBI, BIUAIOIIME HA CKOPOCTh 1

XUMHYECKOMN PCaKun U MMOJIOKCHUC

https://m.edsoo.ru/00adc28c




XUMHYCCKOI'0 paBHOBECHUA

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTHYECKON
10 ncconuarmy. CUIIbHEIE U cl1a0ble bubnmorexa [IOK
A HHATIH https://m.edsoo.ru/00adcd68
AIEKTPOIIUTHI
11 HMonHurble ypaBHEHUS PEAKIIUN bubmmnorexa LIOK
P peak hitps://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHUH B CBETE IIPEICTaBICHUN bubnnorexa LIOK
val https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOLHAIIIHI
XUMHUYECKHUE CBOWCTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 Bubmorexa ITOK
pea . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUUECKON JUCCOLMAIITHI
14 ITonsaTue o ruaponause coiei bubnmnorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O06o0011eHEe U cUCTeMaTU3aIHs bubmmorexa [IOK
3HaHUU https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Pertrenue DKCIIEpUMEHTAILHBIX bubmorexa LHOK
p https://m.edsoo.ru/00addbfa
3aa4y»
KonTponbnas padota Ne2 o teme
17 «INEKTPOIIUTHYECKAS TUCCOIMAIIUS buGnnorexa LIOK
P & HHATH. https://m.edsoo.ru/00addec(
XUMHUYECKUE PEAKIIUU B paCTBOPAX)»
OO0111ast XapaKTEPUCTHUKA TAIOTEHOB.
18 XI/IMI/I'—IGCKFI)/IG CBI;I?ICTBa Ha IpuMepe bubnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. CoJisiHast KUCIOTA, bubnmoreka [JOK




XUMHUYCCKUEC CBOﬁCTBa, IIOJIYy4YCHHE,

https://m.edsoo.ru/00ade104

MIPUMEHEHUE
[TpakTrueckas padota Ne 2 o Teme
20 «TonyueHne COMAHON KUCTOTHI bubmmorexa [IOK
yi N N ’ https://m.edsoo.ru/00ade348
U3y4YeHUe €€ CBOMCTB»
Brruucnenust no ypaBHEHUSIM
21 XUMHAYECKHUX PEAKIIUU, €CIIU OJUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
” OO0m1as XxapakTepucTUKa 3JIEMEHTOB bubnnoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.
2 Haxoxxnenue cepbl U €€ coeIMHEHU I bu6mmoreka [IOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHHUE, bubnuorexa [JOK
dbuznyecKkue 1 XUMUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 ¢uznyeckue 1 XuMUYECKHE CBONCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CItoco0a
26 MIOJIy4EHUS] CEPHON KUCIIOTHI. bubnnoreka [JOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpebl COeAMHEHUSIMU
cepbl
7 Brraucienrne MacCoBOM JOJIM BBIXOIa bubmuorexa [JOK
NPOIYKTa PEaKInu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepuCTHKa SJIEMEHTOB bubnmoreka [JOK




VA-rpynnel. A30T, pacipocTpaHEHHE
B IIpupoze, GU3nIecKue u
XUMHYECKHUE CBOMCTBA

AMMHuak, ero ¢puznueckKue u

https://m.edsoo.ru/00adeea6

29 XUMUYECKHUE CBOWCTBA, IOJTYyYEHUE U bubmorexa [TOK
> HOIYH hitps://m.eds00.ru/00adf004
pUMEHEHUE
[IpaxTuueckas padora Ne 3 o reme
30 «ITonydyeHne amMmmmuaka, U3y4yeHue ero bubmorexa HOK
i > 1Y https:/m.eds00.ru/00adf180
CBOICTB»

31 A3oTHas KuCI0Ta, e€¢ (QU3NIecKue U bubnnoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJEH
aAMMOHHS B KQUECTBE MUHEPATHHBIX

32 0o0peHuii. XUMHYECKOe bubmorexa HOK
yAoop ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCTMHEHUSIMU a30Ta
®ochop. Oxenn pocdopa (V) n

33 @ocgo pHaSI KncnfTa (1)@1/1:1)31/1(qe)01<1/1e " bubmorexa HOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonb3oBanue GocdaTos B

34 KaueCcTBE MHUHEPAIbHBIX y100pEeHUI. bubnmnoreka [JOK
3arpsi3HEeHUE IPUPOAHON CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 npu f)) e gmﬂiecéle U XUMHUYECKHE bubmmorexa [OK

P P e https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcuapl yriaeposaa, ux puzndeckue u bubnmuorexa [JOK

XUMHUYECKUE CBOUCTBA.

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




DKOJIOTHYECKHE TIPOOIIEMBI,
CBs3aHHbIE C OKcuJoM yriaepoaa (IV)

N bu6mmoreka [IOK
37 VYrosbHag KUCI0Ta U €€ COu
https://m.edsoo.ru/00ae006¢c
[TpakTrueckas padota Ne 4 o Teme

18 "[TonydyeHue yrieKucaoro rasa. bubnunoreka [JOK
KadectBenHnas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[IepBoHavanbHbIe MOHATHS 00
bu6mmoreka [IOK
39 OpPraHUYECKHUX BEIIECTBAaX KaK O
https://m.edsoo.ru/00ac054¢e
COEIMHEHUSIX YIIIepoa
. bubnuorexa [JOK
40 Kpemuuii u ero coeiuHeHust
https://m.edsoo.ru/00ae080a
[TpakTuueckast pabota Ne 5. Pemenue

A1 JKCIIEPUMEHTABHBIX 33/1a4 110 TEME bubnuotexa [JOK
«BaxHenme HeMeTaulbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS»

KonTpoabHnas padora Ne3 no teme
42 «BaxHenmme HeMeTaulbl U UX bubmmorexa [OK
https://m.edsoo.ru/00ae0e18
COETMHEHUS»
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
AJIEMEHTOB — METAJIOB.

43 Mertannuueckas CBsI3b U bu6mmorexa [IOK
MeTaUInYeCKas KpUCTaIInIecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3n4ecKre CBOMCTBA
METaJIOB
XUMHUYECKUE CBOMCTBA METAJIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUUECKUH Psifl

HaHpH)KeHI/Iﬁ MCETAJJIOB

https://m.edsoo.ru/00ael 156




OO0mue cnocoObI MOTYYEHUS
mMeTaymoB. CruiaBel. BerauciieHus mo

45 aBHEHUIM XUMUYCCKUX PEaKIUI bubmmnorera [IOK
yp PCAKIIH, https://m.edsoo.ru/00ael156
€CJIM OJIMH U3 PEareHTOB COJEPIKUT
puMecHu
46 IToHsATHE O KOPPO3UU METAJIOB bubmorexa LOK
pp https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 €JIOYHbIE METAJIJIBI
m https://m.edsoo.ru/00ae14b2
43 OKcuabl U THAPOKCUIBI HATPUS U bubnnoreka [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [Ienoyno3eMEIbHBIE METAIIBI — bubmuorexa [JOK
KaJIbIIUA ¥ Maruui https://m.edsoo.ru/00ael5e8
. bubmuoreka [JOK
50 Baxueiiime coefMHEHN KaJlbIUA
https://m.edsoo.ru/00ael5e8
51 O0001IeHNE U CUCTEMATH3AIINS
3HAHUN
50 JKEcTKOCTh BOABI U CITOCOOBI €& bu6mmoreka [IOK
YCTpaHEHHU https://m.edsoo.ru/00ae1886
[TpakTuyeckas padora Ne 6 o Teme
53 "XEcTKOCTEL BOIBI M METOMEI €€ bubnmnorexa [IOK
" A https://m.edsoo.ru/00aelae8
YCTpaHEHUS
54 N —— bubnmnoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubnuoreka [IOK
THAPOKCUIA https://m.edsoo.ru/00aelc64
b K
56 Keneso nonmmoreka 11O

https://m.edsoo.ru/00ae1d86




OKCI/II[BI, THAPOKCUABI U COJIM JKEJIE3a

bu6mmoreka [IOK

37 (I1) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O000111eHNE U CUCTEMATU3ALMS
3HAHHUHN
[IpaxTuueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubmmoreka [JOK
«BaxHeie MeTalibl U UX https://m.edsoo.ru/00ae3de8
COCTMHCHUS
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIM OJUH U3
60 peareHToB /1aH B H30BITKE WIH bubnnorexa [JOK
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ael1750
MacCOBOM JOJIH BBIX0JIa MPOAYKTa
peakIuu
61 O00011eHNEe U CUCTEMATU3ALIS
3HAHUHN
Konrtponsnas pabora Ne4 o reme
62 «BaxxHe#mme MeTaIbl 1 UX
COCTMHECHUS
63 BemecrBa u maTepuansl B bu6mmorexa [IOK
MOBCEIHEBHOM KU3HU YeI0BeKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHNe bubnuorexa [JOK
OKPYKAaroIlei cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pereHnu bubmuoreka [IOK
9KOJIOTUYECKHX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O000IeHNE U bubmoreka [IOK
CHCTEMAaTU3ALMS 3HAHU N https://m.edsoo.ru/00ae0d0a
67 Peseprubriit ypok. O6001eHIE U bubnuotexa [JOK




cucTeMaTru3anusa 3HAHHHI

68 PesepBublit ypok. O6o0mIeHnE 1

cucTeMaTu3anusa 3HAHHI

https://m.edsoo.ru/00adb33c

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

1.1

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX [OHATHUMA: aTOM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, MPOCTOE BEILECTBO, CIOKHOE
BEIIECTBO, CMech (OJHOpPOJHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsSIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Mmacca, MaccoBas J0JS XUMHUYECKOIrO
AIIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KiJaccu(uKalus — peaknMid:  peakUuM  COEAMHEHUs,  pPeaKkLuu
pa3joXKeHUsl, peaklUuu 3aMelIeHUs, pPeakIuu OOMeHa, 23K30- U
HHJIOTEPMHUUYECKHE DPEaKLUHu, TEIoBoM 3((deKT peakiuu, pacTBop,

MaccoBas JI0JIs BeIIecTBa (MPOIEHTHAs: KOHIICHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKUX MOHATHH H

MMPUMCHATDH OTU IMOHATHS ITPU ONIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJII COCTaBi€HUsS (GopMyIl

BCIICCTB U ypaBHCHI/II\/'I XHUMHUYCCKUX peaKuHﬁ

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIAPHOI0O Y4YC€HHA, 3aKOHa

ABoraapo

1.5

1.6

ONpeneNiaTh  BaJICHTHOCTh aTOMOB  JJIEMEHTOB B  OMHApHBIX
COETMHEHUX
KJIAaCCU(UIUPOBATh XMMHUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YUYaCTBYIOUIMX B PEaKIUH BEUIECTB, 110 TEII0BOMY 3(dekry)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MACChbl

BE€IICCTB




1.8

1.9

1.10

2.1

BBIUMCIISTH MAacCOBYIO JIOJIO XMMHUYECKOTO 3JIeMEHTa Mo (Gopmyie

COCIUHCHMUS,

BBIYMCIISATh MACCOBYIO JIOJIFO BELIECTBA B PACTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METObI MMO3HAHUS — HAOIIOICHUE,
U3MepeHue, MOJICTTUPOBAHUE, IKCIIEPUMEHT  (peajbHBbIi n
MBICJICHHBIN )

ITo Teme: «BaxxHelne NpeACTaBUTEIM HEOPTAHUYECKUX BEILIECTBY
pacKpbIBaTh CMBICJ OCHOBHBIX XWMMHYECKHX IIOHATHI: OKCHU[,

KHCJI0Ta, OCHOBAaHHUEC, COJIb

2.2

OMpeAC/IAATh NPUHAMJIC)KHOCTL BCHICCTB K OHpelleJIéHHOMy KJ1accy

coenuHeHul no popmMynam

2.3

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKI_[I/Iﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBa BECMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHUMHWYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

CJel0BaTh MpaBWJIaM [OJIb30BAHUS XUMHUYECKOM TOCYIOM H
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUiiaM OOpaIleHUs C
BEILIECTBAMH B COOTBETCTBUM C HMHCTPYKIHUSAMU IO BBINOTHEHHUIO
7Ta00paTOPHBIX XUMUUYECKHX OTMBITOB MO TMOJTYYEHUIO U COOUPAHHUIO
ra3o00pa3HbIX BENIECTB (BOJOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB € ONPEACIIEHHON MacCOBOM JOJIEW PAacTBOPEHHOTO
BEILECTBA, INIAHUPOBATh U MPOBOAUTH XUMUYECKHUE IKCIIEPUMEHTHI 110
pacrlo3HaBaHUIO PAacTBOPOB IIeJoYel M KUCIOT C TOMOIIBIO
MHAUKATOPOB (JakMyc, (peHondTaaert, MEeTUIOPaHXK U IpYyrHe)
MIPOBOJIUTH PACUYETHI IO YPAaBHEHUIO XUMHYECKOW peaKInu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmommueckass cucrema
xumuyeckux oanemeHtoB /. M. MenaeneeBa. CTtpoeHue aTOMOB.
Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIEC PEAKIIUN)
pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IOHATHH: SApO aToma,
AIIEKTPOHHBIA CIIOW aToMa, aTOMHas OpOHTaldb, paauyc aToMa,

XUMHYECCKass CBA3b, IOJIsIpHAad W HCEIOJIsIpHad KOBAJCHTHasd CBA3b,




3.2

33

SJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KAaTHOH, AaHHOH,

CTETeHb OKHUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHUE HIIEMEHTBI

OMKCHIBATh U XapaKTepHu30BaTh TaOimuuHyo Gopmy llepuonndeckoii
CUCTeMbl XMMHUYECKHUX DJIEMEHTOB: pa3IuyaTh MOHATHS «TJIaBHAs
noarpynna (Arpymnma)» u «nobounas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHEY IIEpUOabI

34

3.5

packpsiBaTh cMbica Ilepmoandeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT HuX mnonoxenus B Ilepuonnyeckoii

CHCTEMCEC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOiHIe
«Ilepuonuyeckass  cucrtemMa  XuUMHYeckux  asnemeHtoB  [I.U.
MenpeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKMX JJIEMEHTOB (cOCTaB M 3apsj sjapa, o0llee 4YHCIIo

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOHM)

3.6

3.7

9 KVIACC

OTpEeAeNsiTh CTENeHb OKHUCJIEHUS DJIEMEHTOB B  OWHApHBIX
COETUHEHUIX
ONpEeNeNsATh BUJl XUMHUYECKOW CBsI3W (KOBaJeHTHAs W HOHHAas) B

HEOPTaHNUYCCKUX COCAUHCHUAX

Kon
IPoBEePsAEMOro
pe3yJjbTara

1

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111eT0 00Pa30BaAHUSA

ITo Teme: «BemecTBo U XUMUYECKask PEAKIIUSD)

PaCKpeIBaTb CMBICII OCHOBHBIX XHMHUUYCCKHX HOHATHH: pacTBop,
AIIEKTPOJIUTHI, HEIJIEKTPOIUTHI, DIIEKTPOIUTHYECKAs JAUCCOIHAIIHS,
peaKIMu MOHHOTO OOMEHa, KaTajlu3aTop, XHMMHYECKOE pPaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIie peakuuu,
OKHCIUTCIIBPHOBOCCTAHOBUTCIBHBIC pCaKkuu, OKHCJIIUTCIIb,
BOCCTaHOBUTCIIb, OKHCJICHUEC )41 BOCCTaHOBJICHUC, AJUI0TpOIud,
am(poTepHOCTh, XUMHUYECKass  CBA3b  (KOBaJCHTHas, HOHHAas,

MeTaHHI/I‘-IeCKaH), KpuctaJllindeCcKasa pCIJ_IéTKa, CIlJIaBbl, CKOPOCTb




XUMHYECKON peaKiuu

1.2

1.3

1.4

HIUIFOCTPUPOBATL B3dMMOCBA3b OCHOBHBLIX XHMHYCCKHX MOHATHH H

HpI/IMeHHTB OTH IIOHATHUS HpI/I OIINCAaHUU BCILICCTB U UX HpeBpaH_[eHI/Iﬁ
COCTABJIATH ypaBHeHI/IH 3JICKTpOHHTH‘IeCKOI>’I Jucconuanuu KHUCIIOT,
[IeJI0Ye ¥ COJICH, IMOJIHBIE M COKpAIIEHHBIC YpPAaBHCHHS DPEaKIuil
HOHHOT'0 0OMeHa

paCKpBIBaTB CYH_IHOCTB OKHCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_II/If/'I

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O 0ajaHca 3THUX peaKquI

1.5

IMpOBOAUTH paC‘léTH 110 YPaBHCHHUIO XHUMHYCSCKOHN pCaKIuu

Ilo temam: «Hemerasuibl U uUX coequHeHUsI» U «MeTaiipl U HUX

COCIUHCHU A

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHE U crienu(pUuecKre XUMHYECKHe
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJITBEPXIasi OINHUCAHUE
IpUMepaMu MOJICKYJISIPHBIX M MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XAMHYECKHUX PEaKUi

COCTaBJIATHL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

TeHETUYECKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KIIACCOB

2.3

MMPOrHO3UPOBATH CBOMCTBa BCHICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B PA3JIMUHBIX

YCIIOBHSIX

24

cleoBaTh MpaBWJIaM TIONB30BAaHUS XHUMHUYECKOW TIOCYAOH W
mabopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe TpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSIMU IO BBIIIOJIHEHHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IOJYUYCHUIO U CO6I/IpaHI/II-O

I‘a3006p8.3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

3.1

MPOBOJAUTh PEAKIMHU, IMOJATBEPKIAIONINE KAUYECTBEHHBIM COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM NYTEM XJOPHUA-,
Opomun, womupa, kapOoHar, Qocdar, cumamkar, cymnbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHUIECKUX BEIIECTB
[To Teme: «XuMuUs 1 OKpy>Karomas cpeiar

pacKpbIBaTh CMBICII OCHOBHBIX Xumuyeckux moHarwil: [IJIK

BEILECTBA; KOPPO3HUs METAJIIIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpalun MBICITUTEIIBHOM ACATCIIBHOCTH —




aHaJgu3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEeMaTHU3aIHIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIC,IICTBCHHBIX CBSI?)Cﬁ —  JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX pEAKIIHMid, eCTCCTBEHHOHAYUYHBIC
METOJIbI TIO3HAHWS — HaOJIOJICHWEe, W3MEpPEHUE, MOJICITHPOBAHHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[lepBoHaYaIbHBIE XUMUYECKUE TTOHSATHUS

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€IOBEKa. XHMHUS B CHCTEME HaykK.
Tena m BeniecTBa. PU3MYECKHE CBOWCTBA BENIECTB. ATpPEraTHOE COCTOSHHUE

BCIICCTB

ITonsrue o METOJaX ITO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMCCH. Cnoco0n1

pasaciICHus cMmecen

1.3

1.4

ATOMBI WH MOJICKYIJIBI. Xumudeckrue 31eMeHThl. CHMBOJBI  XUMHYSCKHX

351eMeHTOB. [IpocTbie U Ci10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xumnueckas Gopmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBasi 051 XMMUYECKOT0 3JIEMEHTa

B COCIMHCHNU

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MosgpHas macca. B3anmocBsA3b KOJIMYECTBA,
Macchl M 4HCIa CTPYKTYPHBIX €IWHUI BemecTBa. Pacdy€rel mo ¢dopmynam

XUMHNYCECKUX COGI[I/IHGHI/II\/'I

dusznueckrue U XUMHYCCKHUE SBJICHUSA. XHUMHUCCKAs peakuuda u eé IMPU3HAKH.
3akoH COXpPAHCHUS MaCChl BCIICCTB. XHUMHYECKHE YpaBHCHHA. KJ'IaCCI/I(I)I/IKaI_[I/IH

XUMUYECKHUX peakiuii (COeTMHEHUS, PAa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOM MOCYI0H, C MpaBUjIaMu
pabotel B saboparopun U npuémMamMu oOpamieHuss ¢ J1abopaTOPHBIM
o0opy/soBaHUEM, H3yYy€HHE U ONucaHue (U3MYECKUX CBOMCTB 00pa3loB
HEOPraHMYECKUX BEIIeCTB, HaOmoaeHne ¢u3nueckux (MUIaBJICHHE BOCKa,
TasiHUE JIbJIa, PaCTUPAHUE caxapa B CTYIKE, KMUIIEHHE U KOHACHCAlUs BOJAbI) U
XUMUYECKUX  (TOpeHHe  CBEYM, MPOKATMBAHME MEIHOM  IMPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KHCIIOTOW) SBJIEHWW, HAOMIOJIEHWE W OIUCaHUe
MPU3HAKOB TMPOTEKaHUSd XUMHUYECKUX peakuuil (pa3jokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCJIOTBI C XJOPUAOM Oapus, pa3ioXKeHHe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJEUCTBHE Kejle3a ¢ PAaCTBOPOM

commu meau(Il), n3yuenne cnocoOoOB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,




2.1
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buapTpOBaHWE, BBITAPUBAHKE, IUCTUIUIALMS, XpoMarorpadus), MpoBeAcHUE
OYNUCTKU HOBapeHHOﬁ coJu, Ha6JIIOI[eHI/Ie " OIIMCAHUC PE3YJIbTATOB NPOBCACHUA
OMBITa, WLIFOCTPUPYIOIIETO 3aKOH COXPAaHEHHSI MAacChl, CO3JaHHE MOJeIei

MOJIEKYJI (IIapOCTEP>KHEBBIX )
Baxwuelime npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CocrtaB Bo3znyxa. Kucioponm — anemMeHT W mpocToe
BenlecTBo. HaxokaeHue kuciaopoja B mpupoje, Gpu3ndeckue U XUMHUYECKHE
cBoiicTBa (peakumuu ropenus). Oxcuapl. [Ipumenenue kucimopona. CrocoObl
MOJIyYeHUsl KHUCIOpoJa B Ja0opaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — aoTponHas MoaAupUKaLus KUCI0poaa

TernoBoit 3P PeKT XUMUIECKON peaKkIy, TEPMOXUMUIECKHE YPaBHEHHSI, SK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUIMBO: yrojib U MeTaH. 3arpsA3HEHUE BO3/1yXa,
ycuiIeHHe TapHUKOBOro 3¢ dexra, pa3pyiieHre 030HOBOTO CIIOs

Bonopon — anemeHT m npocroe BemectBo. HaxoxneHue Bogopona B IPUPOZE,
¢u3nuecKkue W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI IOTYYEHHUS.

Kucmaote! u comu

24

MossipHblil 00bEM ra30B. Pacy€Thl Mo XMMHUUECKUM YpaBHEHUSIM

2.5

2.6

®usnyeckue CcBoKcTBa BOAbl. Boma kak  pactBoputens. PacTBOpBL
HacpllieHHble 1 HEHACHIIIEHHBIE PAacTBOPbI. PacTBOPUMOCTH BEHIECTB B BOJE.
MaccoBass nons BemecrBa B pacTBOpe. XUMHUUYECKHME CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B mpupojie M B XKU3HU uenoBeka. KpyroBopor
BOAbl B MpUpOAE. 3arps3HEeHUE MPUPOIHbIX BoA. OXxpaHa M OYHCTKa
MIPUPOHBIX BOJT

Knaccudukanuss Heopranmdeckux coenuHenuid. Oxcuabl. Knaccudukamms
OKCHJIOB: cojeoOpasywimue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HecosieoOpazyrone. Homenkmatrypa okcuaoB. Dusnyueckre M XUMHYECKHE

CBOMCTBA OKCHIOB. HonyquHe OKCHUJ0B

2.7

OcHoBanmsi. Knaccudukamnuss ocHOBaHUM: WIENOYM U HEPaCTBOPUMBIC
ocHoBaHus. HomeHnkiarypa ocHoBaHui. PU3NYECKUE U XUMHUYECKHE CBOMCTBA

ocHoBaHui. [lorydenre ocHOBaHUM

2.8

Kucnotel. Knaccuduxanus kucinor. Homenknatypa kuciaor. dusnyeckue u
XUMHYECKHE CcBoMcTBa KuCIOT. Psgan axkxtuBHoctH MeTaiioB H.H. Bekerosa.

[Tonydyenue Kkuciaor

29

Comu. HomeHnknatypa cosieil. @U3MYECKHE U XMMHYECKHE CBOWCTBA COJIEH.

ITonyuenue coiseit




2.10

I'ereTmueckas cBI3b MEXKOY KilaCCaMH HECOPraHU4CCKUX CO@I[I/IHGHI/Iﬁ

2.11

3.1

3.2

XVMMHYECKUN  DKCIEPUMEHT: KadeCTBEHHOE  OIPEACICHUE  COACpKaHMS
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHEe, cOOMpaHue, pacro3HaBaHHE U H3y4YCHHE
CBOWCTB KHCJIOPOJa, HAOII0ACHNE B3aUMOJICHCTBUS BEUIECTB C KUCIOPOAOM U
yCIIOBUSL BOZHUKHOBEHUS U NPEKpalleHUsl TOpeHus (I1okapa), 0O3HAKOMJIEHUE C
o0Opa3llaMl OKCHJOB U OIIMCaHME HUX CBOMCTB, IMOIydeHue, coOupaHue,
pacro3HaBaHME€ U H3Y4YEHHME CBOMCTB BOAOpoAa (FOpEeHHUE), B3aUMOJEHCTBUE
BostopoJia ¢ okcugoM Meau(1l) (Bo3MokHO MCHONBb30BaHUE BUEOMATEPHAIIOB),
HaOmo/leHue 00pa3loB  BEMIECTB KOJMYECTBOM | MOJb, WCCIEAOBAHUE
0COOEHHOCTEH  pacTBOpEHHUs] BEIIECTB C PA3JIMYHOM PacTBOPHUMOCTBHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHON MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJIEHCTBUE BOJAbI C MeTallaMd (HAaTpUEM U KaJbLHEM)
(BO3MOXHO HCHOJIb30BAaHUE BUJEOMATEPHUATIOB), OIPEJIEICHUE PAaCTBOPOB
KUCIOT M LIeJoYeil ¢ IOMOIIbI0O MHJUKATOPOB, MCCIEJOBaHUE OOpa3LoB
HEOPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAOIIOJAEHHE W3MEHEHUS
OKpPAacKM MHJIUKAaTOpPOB B pacTBOpax KHCIOT U INEJIOYEH, H3y4YeHHUe
B3aumozeiictBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT €
MeTaJlJIaMH, peaKIni HEUTPaIN3alli, IOJyYEHUE HEPACTBOPUMBIX OCHOBaHMI,
BBITECHEHHE OJHOrO0 MeTajula JApPYrMM M3 pacTBOpa COJIM, pEUICHHE
JKCIIEPUMEHTAIBHBIX 33Jad M0 TeMe «BakHellne KiacCchl HEOPTaHUYECKUX

COCTUHEHUIN)

[Tepnoanueckuit 3akoH u [lepuoanueckas cuCTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIbBHBIC PCAKIITNN

[lepBbie TOMBITKM KJIAcCH(DUKAIIUA XUMHUYECKUX OdieMeHToB. [lonsTHe o
TPYIax CXOJHBIX AJIEMEHTOB (IIEJTOYHBIE W IIETOYHO3EMENIbHBIC METAJIIBI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOphIE 00pa3yroT amdoTepHbIe

OKCHUABI U THAPOKCHUIBI

Ilepnonnueckuii 3akoH. [lepuonnueckas cucreMa XuMu4eckux snemeHToB J[. 1.
Meneneesa. Koportkonepuoanas " JUIMHHOIIEPUOAHAS (bopmbI
[lepuoauueckoit cuctembl xuMuueckux a3nemeHTtoB [[.M. MeHnneneesa.
IIepuoasl u rpynmbl. PUZHMYECKUH CMBICI IMOPSIAKOBOIO HOMEpPA, HOMEPOB

neépruoaa v rpyImIibl 3JICMCHTA

3.3

Ctpoenune atomoB. CoctaB aTOMHBIX sifiep. M3oTomnbl. DinekTpoHbl. CTpoeHue

AIIEKTPOHHBIX 000JI04YeK aroMOB TepBbIX 20 XHUMHYECKHX HIIEMEHTOB




3.4

3.5

ITepuoanueckoit cucremnl JI.1. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO

AJIEMEHTA MO ero noyoxenuto B [lepuoanueckoni cucreme J1.1. MeneneeBa

3aKOHOMEPHOCTH M3MEHEHUsI paJuyca aTrOMOB XHUMHUYECKHX DJIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKMX CBOMCTB IO TpylnmaM U IEpUOaM.
3nauenue [lepmoanueckoro 3akona u lleproguyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MenaeneeB — yd€Hbld U

IPaKJIaHUH

Xumnueckasi cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBSI3b.

:‘)HGKTpOOTpI/IHaTeHBHOCTb XHMHYECKHX 3J1eMeHTOB. loHHas CBI3h

3.6

3.7

Crenenp okucieHusa. OKHUCINTEIFHOBOCCTAHOBUTEIBbHEIC pCaKIuu. Hpoueccm

OKHCJICHUS M BOCCTaHOBJICHUSA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XYUMUYECKUH JKCHEPUMEHT: H3Y4eHHME O0Opa3lloB BELIECTB METAUIOB H
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LMHKA C pacTBOpPaMU KHUCIOT U
LIeJI0YeH, MPOBEACHHUE OINBITOB, WIUIFOCTPUPYIOLUIUX MPUMEPBI OKHCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX pEaKLUil (TOpeHue, peakliuu pas3ioKeHUsl, COeITUHEHUS)

9 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

BemecTBo 1 XMHu4decKkas pcaKknus. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucremMa XUMUYECKUX dyeMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMUYECKUX DJEMEHTOB IMEPBbIX TPEX MNEPUOAOB, Kalus, KalblUusi U MX
COCMHEHHI B COOTBETCTBUU C IOJIOKEHHEM 3JIeMeHTOB B Ilepronnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

Crpoenue BemiecTBa: BHUABI XMMHYECKOW CBSI3U. THIBI KPUCTAJUIMYECKHUX
pPEeLETOK, 3aBUCUMOCTDb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKU
U BUJa XuMudeckoi cBsizu. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUu4eCKUX
BEUIECTB (MEXAYHapoAHas U TpUBHAIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCA K PA3IMYHBIM  KJaccaM HEOPraHWYECKHX COCIUHEHUH,

TCHCTUYCCKAsA CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccuukanus XMMUYECKUX PeakIUi M0 pa3IMyHbIM MPU3HAKaM (110 YHUCITY U
COCTaBy Yy4acTBYIOIIMX B PpEaKLUU BEIIECTB, MO TEIUIOBOMY 3(pdekry, o

W3MEHEHMIO CTEIICHEH OKMCICHHUS XHMHUUYECKHUX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,




1.4

M0 YYacTUIO Karanu3aropa). OK30- M JHIOTEPMHUYECKHE peakiuw,

TEPMOXUMHUYECKHE YpaBHEHUA. [[OHATHE O CKOPOCTH XUMUUYECKON peaKLIMU

[Tonatue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Iloustue o
TOMOTE€HHBIX U Te€TePOTEeHHBIX peakuusax. [loHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HAa CKOPOCTh XHMHUYECKOH pEaKIUUd U TOJOXKECHUE

XUMHYECKOI'O paBHOBECHUA

L.5

1.6

1.7

2.1

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBiieHME  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMHA C HCHOJIb30BAHMEM METOJA

3JIEKTPOHHOTO OajaHca

Teopust 2JIEKTPOIIUTUUECKON TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karuonsl, annoHbsl. MexaHu3M IUCCOLMALMU BEIIECTB C Pa3IMYHBIMU BUAAMU
xuMudeckon cBsizu. CteneHb aucconuanuud. CUIbHBIE U CIa0ble 3JIEKTPOIUTHL.
Peakiun MoHHOro oOMeHa. YcIoBHs NMPOTEKaHUs PEaKkUMii MOHHOro OoOMeHa,
IIOJIHBIE U COKpAlEHHbIE HOHHBIE YypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U coJieil B CBeTe MpEeACTaBICHUNH 00 3IEKTPOIUTUYECKOMN

nuccounanuu. KauectBeHHble peakunu Ha HOHBI. [loHsATHE O THAPOIU3E COoJIeit

XUMUYECKUH HKCIIEPUMEHT: O3HAKOMIIGHHE C MOJENSAMH KPHUCTAJUIMYECKUX
pEemETOK HEOPTraHWYECKUX BEIIECTB — METAUIOB M HeMmeTauioB (rpadura u
anMasa), CIIOKHBIX BEIIeCTB (XJIOpUIa HATpHsl); UCCIEIOBAHHE 3aBUCHMOCTH
CKOpPOCTH XHWMHUYECKOW peakluu OT BO3JEUCTBUS pa3IMYHBIX (HAKTOPOB;
HCCIIEIOBAaHNE  DIJIEKTPONPOBOJHOCTH  PAaCTBOPOB  BEIIECTB,  Mpollecca
JTUCCOIMAIIMN  KHCIIOT, WIeIoYeld H  coled  (BO3MOXHO  HCIIOJh30BAHHE
BUJICOMATEPHANIOB); TMPOBEACHHUE OMNBITOB, HUIIOCTPUPYIOIIUX TMPU3HAKH
MPOTEKAHUS PEeaKkiuii HOHHOTOo oOMeHa (00pa3oBaHHE OCa/IKa, BBIJICICHUE Ta3a,
o0Opa3oBaHKe BOJbI); OIMBITOB, WUJUTIOCTPUPYIOIINX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX peaKUUi (TOpeHHEe, PEeaKIUH pPasyIoKEHUs, COCTUHEHUS),
pacrno3HaBaHHe HEOPTAHUYECKUX BEIIECTB C TOMOMIbIO KAUeCTBEHHBIX PEaKIUit

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramis! 1 ux COCIMHECHUA

OO6mrast  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHu okucieHus. CtpoeHue u Gu3nUecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha TMIPUMEpPE XJopa
(B3auMoJIelicTBHE C MeETaulaMH, HEMETaJUlaMH, IIeJIo4yaMu). XJIOPOBOAOPO.

ComngHast KHUCIIOTAa, XUMUYECKUE CBOMCTBA, MOJIy4YEeHHE, MpUuMeHeHue. [lelicTBue




2.2

XJIOpa M XJIOPOBOJOpPOJa Ha OPraHM3M 4YelloBeKa. BaxkHelIine XJIOpHAbI U UX

HaxO0XJICHUE B IIPUPO/JIC

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okuciaenus. CtpoeHue u (pu3nuecKue cBOMCTBa
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPONHBIE MOJU(PHUKAINN
KHCIIOpo/ia U cepbl. XUMHUYecKue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢dusnueckue W XUMHUYECKHE CBOHCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
KHCIOTHBIX OKcuAOB. CepHasi KuCIOTa, PU3NYECKHE U XMMHYECKHE CBOMCTBA
(obmme Kak mpeAcTaBHTENS Kiacca KHCIOT U crernuduieckne). XuMHUIECKHUe
peaxkiuu, JeXalue B OCHOBE MPOMBIIUIEHHOTO CIoco0a TMOMY4YeHUsS CEpHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn CepHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKUusa Ha
cynbdaT-uoH. Haxoxxnenue cepsl U €€ coelMHEHUN B mpupoje. XUMUYECKOe
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOXKIH,

3arpsA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €T0 IpcaoTBpallCHUA

2.3

OOmiass xapakTepucThUka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIEHUS. A30T, paCIPOCTPAHEHUE B IPUPOIE,
busznueckrue U XMMHYECKue cBoiicTBa. KpyroBopot a3ora B mpupojie. AMMHUAK,
ero (u3MuecKue W XMMUYECKHE CBOMCTBA, MojydeHue u npumeHenue. Conu
aMMOHHUS, UX (QU3NYECKHEe M XHMHUYECKHE CBOWCTBA, MPUMEHEHHE.
KauecTBeHHast peakiysi Ha HOHbI aMMOHHS. A30THasg KHUCJIOTa, €€ MOJIyYeHHUeE,
¢du3nueckue W XUMHUYECKHe CBOMCTBa (00IIME KakK MpeIcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpYKaromei
Cpelbl COeMHEHUSAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHUE BO3/1yXa, TTOYUBbI

1 BOJOEMOB)

2.4

®docdop, amtoTponHsle Moaudukanuu gocdopa, GpuMUECKre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas xkucnora, QuU3MUECKUE U
XUMUYECKHE CBOWCTBa, moiydeHue. lcmonb3oBanue QocdaroB B kauecTBe

MUHEPAIbHBIX YA00peHHit

2.5

OO6mass xapaktepuctuka 3yeMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble CTENEHU OKHUCIEHHUS. YIJIepoJ, aUIOTPOIHBIE
Moau(UKaAIMK, PACIPOCTpaHEHHE B TPUPOAE, (U3HUECKHEe M XUMHYECKHE
cBoiictBa. Aacopomusi. Kpyrosopot yriepoaa B mpupone. OKcuabl yriepona,
ux (uznyeckrue M XUMHUYECKHE CBOICTBa, JIEHCTBHE HAa JKUBBIE OPraHU3MBL,

IMOJIYUYCHHEC U IIPUMCHCHHC. DKOJIOTHYECKHE HpO6JICMBI, CBsI3aHHBIE C OKCHIOM




yrinepona(IV); rumote3a rino0adbHOTO TOTEIUICHUS KIMMAaTa, MapHUKOBBIN
apdekr. YrompHas KUCIOTAa U €€ CONM, UX (PUINYCCKUE W XUMHUYECKHE
CBOWCTBa, MOJY4YeHHUE W NpuMeHeHue. KadecTBeHHass peakiusi Ha KapOoHart-
noHbl. Ucmonbp3oBaHue Kap6OHaTOB B 6BITy, MCIUIHUHC, IMPOMBIINUICHHOCTU U

CEIIbCKOM XO3SIMCTBE

2.6

2.7

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yraepoja (MeTaH, 3TaH, 3TWUJIEH, AalETUJICH, 3TaHOJ, TJIHMIEPUH, YKCyCHas
kuciora). X cocraB m xumudeckoe crpoeHue. [loHsTe o Ouojornyecku
BOKHBIX BEILECTBAX: XKHUpax, OenKax, YIrJieBoJax — M WX POJU B KU3ZHU
yeroBeka. MarepuaibHOE €JUHCTBO OPraHMYECKMX UM HEOPTaHHMYECKHX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, IIOJIyY€HUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmmue mpenctaBieHus 00
okcuae kpemuusa(IV) u kpemuueBoii kucinore. CHIMKATHI, UX UCIOJIb30BAHUE B
OBITY, METUIIMHE, MPOMBIIIEHHOCTU. BakHel e cTpouTenbHble MaTepHabl:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jxene300eroH. I[Ipobiemsl Oe30macHOTO

HCITIOJIb30BAHHA CTPOUTCIbHBIX MATCPHUAJIOB B HOBCCHH@BHOﬁ KHN3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHue o0pa3l0B HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE KaueCTBEHHBIX PEaKIMA Ha XJIOPHUA-
MOHbl M HaOJIOJEHUE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpa’KarolIye
¢u3nyecKkre U XMMUYECKHE CBOICTBA raJIOT€HOB M UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C 00pa3laMu XJIOPUIOB
(ramoreHuIoB); O3HAKOMIIGHHE C oOpa3laMu cepbl M €€ COCNUHEHHUSIMU
(BOBMOXXKHO  MCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOJIOJEHHE IMpolecca
oOyriauBaHUs caxapa MOJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
M3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHOW CEpHOI KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuud Ha Ccynb(ar-uoH U HaONIOJeHHe Tpu3HaKa eé
MIPOTEKAHUS; O3HAKOMIIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COoeMHEHUI (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATepHAllOB), 0OOpa3laMu
a30THBIX U (oCchHOPHBIX YAOOpPEHUH; OIyUeHUE, COONpaHne, paclo3HaBaHUE U
U3Y4YEHHE CBOICTB aMMMaKa; IPOBEICHHE KaueCTBEHHBIX pPEaKIHMi Ha HOH
aMMOHHUA U ¢ocdar-uOH U U3yYEHHUE TPU3HAKOB HUX TPOTEKaHMS,
B3aMMOJICIICTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTBHI C MEABIO (BO3MOKHO
UCIOJIb30BAHUE BHUAEOMATEPUANIOB); M3Y4YEHHE MOJENeH KpUCTAIUIMYECKHX
pemiéTok anmaza, rpadura, (¢yulepeHa; O03HAKOMJIEHHE C IPOLIECCOM

azcopOLuu pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM MU YCTPOICTBOM




MPOTHBOTa3a; TOJYYEeHUE, COOMpaHHe, PACMO3HABAHWE W HW3YYCHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMPOBEACHHWE KAa4YeCTBEHHBIX pEaKIMi Ha KapOoHAT- H
CHJIMKAT-HOHBl M W3yY€HHE NPU3HAKOB HX IPOTEKaHUS; O3HAKOMIICHHE C
MPOAYKIMEH CHUIMKATHOM MPOMBINUIEHHOCTH; PEUICHHWE SKCIEPUMEHTATbHBIX

3aaa4 110 TEMC «BakHele HeMeTauIbl U HX COCANHCHUA

Mertamisl 1 uX COCOAUHCHU

3.1

OOwiast XapakTepUCTUKAa XMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUM UX
nonoxkenuss B Ilepuonuueckoi cucreMe XUMHYECKUX dieMeHToB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnnyeckas CBs3b U
METaJJIMYecKasl ~KpUCTa/lInyeckass pemeérka. DJEKTPOXUMUYECKUH  psf

HaHpH)I(eHI/Iﬁ MCTaJ1JIOB

3.2

33

Ouznyeckue U XUMUYECKUE CBOICTBA MeTauioB. O0Iue croco0bl MOTyYeHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBIIUICHHOCTH

[lenouynsle MeTasuibl: noyioxkenue B llepumonuyeckoid cucTeMe XUMHUYECKUX
anemeHntoB [[.M. MenneneeBa; cTpo€HHE UX aTOMOB; HaXOXJECHHE B MPUPOJIE.
duznyeckue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCUIIBI U
THAPOKCUABI HATPUA W KaJius. HpI/IMeHeHI/Ie IICJIOYHBIX MCTAJZIOB MW HX

COeIUHEHUN

34

[IlenoyHO3eMeNbHBIE  METAUIBl  MarHMd M KaJbLMW:  TIOJIOXKEHHE B
[Iepnonnueckoii cucreme XUMU4ecKux 3y1eMeHToB /.M. MenneneeBa; ctpoeHue
UX aTOMOB; HaxOXJEHHE B mNpupoae. PU3NYECKME U XMMHUYECKHE CBOMCTBa
Maraus u KaJlbIUs. Baxneimue COCAMHCHUA KaJlbIlUA (OKCI/II[, THAPOKCHUI,

conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHHs

3.5

3.6

AmomuHuii: nonoxxkenue B llepuonmyeckoil cucteMe XHMHUYECKMX 3JIEMEHTOB
JI.. MennaeneeBa; CTpOCHHE aToMa; HaxoxKaeHue B mpupoae. dusmveckue u
XMUMUYECKHE CBOMCTBA AIFOMUHMS. AMDOTEpHBIE CBOICTBA OKCHJIA U THIPOKCHIA

AJITFOMUHU S

Keneszo: nonoxenne B [lepuonnueckoi cucreme Xxumudeckux saeMenTon J[.M.
MeHieneeBa; CTpOEHHE aTOMa; HaxoxJeHue B mpupoge. dPusnyeckue u
XUMHUYECKHEe CBOMCTBa jkene3a. Okcuipl, Tuapokcuabl U conu sxenesa(ll) u

xenesza(lll), ux cocras, CBOMCTBA U NOJIy4EHHE

3.7

XHUMHUYECKHM 9KCIICPUMCHT. O3HAKOMIICHUC C 06pa3uaM1/1 METAJJIOB U CIIJIaBOB,

X (u3nUeckUMH CBOMCTBAMHU; U3YYEHHE PE3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXHO HCITOJIb30BaHUE BHJICOMATEPHAJIOB), 0CcoOeHHOCTEH
B3aUMOJICHCTBUSA OKCHAAQ KalblUs M HATpUs C BOJOM  (BO3MOXHO
UCIIOJIb30BaHUE BHUAEOMATEPUANIOB); HCCIEAOBAHHUE CBOWCTB KECTKOW BOIBI;
mpoiiecca TOpPEHHUsS Kejle3a B KUCIOpoAe (BO3MOXKHO — HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHS KAUYECTBEHHBIX PEaKIUil Ha HOHBI
(Marnusi, xanbius, adroMuHus, uuHka, sxeneza(ll) u sxenmesa(Ill), memu(Il);
HaOJI0/IeHNE U OMMCAaHWE MPOLECCOB OKpANIMBaHUS IUIAMEHU MOHAMM HATPHS,
Kaiuss W Kajnblusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(pOTEpHBIX CBOWCTB THJIPOKCHIA ATIOMHHHUS M TUIPOKCUIA
[IMHKA; PEIICHUE YKCTIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «Bakuenime MeTaibl 1

X COCOIUHCHUA

Xumus u OKpYyKaromiasa cpeaa

4.1

4.2

HoBrie MaTcepHrajibl U TCXHOJIOTHUMH. BemectBa u MaTcpuajibl B HOBCCHH@BHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIIONIB30BaHKE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  TIPAaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxarommeit cpeast [I/IK. Pons XxuMuu B pelieHHH SKOJIOTHYECKUX MPOOIeM.
[IpupoaHble HMCTOYHMKHM YTIEBOIOPOAOB (Yrojb, MPUPOIHBIA Ta3, He(dTh),

MMPOAYKTBI UX nepepa60TKH, HX pOJIb B 6BITy " MIPpOMBIITJIICHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue oOpas3loB MaTepuaoB (CTEKIO, CIIaBbI

MCTAJIJIOB, TOJIUMCPHBIC MaTepI/IaHLI)




IPOBEPSIEMBIE HA OI'D I1IO XUMHUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapienue:

1.1

0 TI03HABAaEMOCTH SIBJICHUU npupoabl, IMOHHUMAaHHUC 00BEKTHUBHOM
3HAYUMOCTH OCHOB XHMHYCCKOI HAayKH Kak obOnacTu COBpPECMECHHOI'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYpPblI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6III€CTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCETOJAaX ITO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTH MOICIHN JJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodeccuoHaIbLHON NeSTETbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMCHHBIMHM TCXHOJOTUAMH, OCHOBAHHBIMHU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKH, YTO IO3BOJIUT OOYYaIOIIMMCS paccMaTpuBaTh
XUMHUIO Kak cepy cBoelt Oyayiieil npopeccoHaabHON AesITeNbHOCTH
U ClleaTh OCO3HAHHBIM BHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa

MIPHU TIEPEXO0/I€ Ha YPOBEHB CPETHETO 0OIIET0 00pa30BaHMs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHUIINE XUMHYCCKHE IIOHATHSA. XHMUYSCKHM JJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJIHOPO/HAs CMECh, OTHOCUTENIbHBIE AaTOMHAasi U MOJIEKYJSIpHas
MaccChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIAPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHUE, CONb (CpemHss), XUMHUYeCKas
peaKiusi, peaklud COCIWHEHHUsS, PEaKIUW Pa3JIOKECHUS, pPEaKIuI
3aMeIIeHus, peaKui oOMeHa, TeIuIoBoW A(PQEKT peakluu, dK30- U
SHIOTEPMUYECKUE PEAKIIMHU, PACTBOP, MACcCOBasi JOJISI XHUMHUYECKOTO
AJIEMEHTAa B COCMHEHUH, MaccoBas J10JI1 ¥ MIPOLEHTHAs! KOHIEHTpaLUs

BEIIIECTBA B PAaCTBOPE, PO aTOMa, IICKTPOHHBIN CIION aTroMa, aTOMHast




opOuTanb, paguyc aTroma, BaJIE€HTHOCTb, CTENEHb OKHCIIEHUS,
XUMHYECKAs CBSI3b, JIEKTPOOTPULIATEIBLHOCTD, NIOJISIPHAS U HETIOJIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4eCKas  CBA3b,
KpUCTALIMYECKass peleérka (aToMHas, MOHHAs, MeTauIn4yecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, SJIEKTPOJIUT M HEJIEKTPOJIHUT,
ANIEKTPOJIUTUYECKAs ~ JUCCOLMALMS, PpPEaKUMd HOHHOro oOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHMCICHME M  BOCCTAHOBIECHHME, DIIEKTPOJIN3,
XMMUYECKOE pAaBHOBECHE, OOpaTHMMble U HeoOpaTUMble peakivy,
CKOPOCTb XUMHUYECKOW peakumu, Kataimsarop, IIJIK, xoppo3sus

MCTAJLJII0B, CIIJIaBbl

22

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOFaI[pO

23

3.1

32

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

AIEKTPOJIUTUYECKON AUCCOLUALINHI
Biianenne ocHOBaMM XMMUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

YMEHME MTPaBUIIBHO UCIOJIb30BaTh N3yUYEHHBIE BELIECTBA U MaTEPUAIbI
(B TOM 4ucie MUHEpaJbHbIE YAOOpEHUs, METaulbl W CIUIaBBI,
HOPOAYKTHl MepepabOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHoOro rasza, HeTH) B OBITY, CEILCKOM XO34HCTBE, Ha
IPOM3BOJICTBE U TOHUMAHHE 3HAUEHUS KUPOB, OEIKOB, YIJIEBOAOB
JUIsl OpraHr3Ma 4eoBeKa; yMEHUE MPOrHO3UPOBaTh BIMSHUE BEIIECTB
U XMMHMYECKHX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLIYIO
IPUPOJHYIO Cpeny

YMEHHE WHTErpUpOBATh XUMHUYECKHE 3HAHUSA CO 3HAHUSIMHU JAPYTUX

y4eOHBIX IPEMETOB

33

HaJIMYMEe OMbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
M0 XUMUU (HayyHash W Hay4dyHO-TIOMYJISpHas JHUTepaTypa, CIIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTHBHO OLICHUBATHb I/IH(I)OpMaI_II/IIO O BC€IICCTBax, HX
MMPEBpAIICHUAX n MIPaAKTUYICCKOM MIPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ AJId pCIICHU A yq€6HO-HO3HaBaTGHBHBIX 3aJga4d

BJIaIIeHI/Ie OCHOBaMH MOHSITHMHOIO afrmapara U CHMBOJIMYCCKOTO

A3bIKa XUMHH IJIs1 COCTaBJICHUS (bOpMy.]'I HCOpPTraHNYCCKUX BEIICCTB,




YpaBHEHUM  XMMHUYECKHUX  pEaKlWil; OCHOBAMHM  XHUMHYECKOU

HoMmeHknarypsl (IUPAC u TpuBHanbHOI)

YMeHue oOBACHATH CBsI3b MOJOXKEHUA dieMeHTa B llepmomudeckoii

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XMMHUYECKUX DJEeMEHTOB (COCTaB M 3apsia  sapa, oOliee YHcio
AIIEKTPOHOB), PACHpPEIECICHUEM JIIEKTPOHOB IO HHEPreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATUS ¥ KAIBIIHS
IIpencraBienue 0  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc atoma, 3JIeKTPOOTPULIATEIbHOCTS),
6 IOPOCTBIX W CIOXKHBIX BEIIECTB OT IIOJOXEHHUS JJIEMEHTOB B
[lepuognueckoit cucremMe (B MalbIX MEpPUOAAX U TIABHBIX
MOJTPYIIax) U AJIEKTPOHHOTO CTPOCHUS aToMa
7 Ymenne kinaccuumpoBarh:
7.1 XUMHUYECKUE AJIEMEHTHI
7.2 HEOpraHMYECKUe BEellecTBa
7.3 XUMHUYECKHUE PEaKIUN
8 YMeHue onpenensTs:
g1 BaJICHTHOCTh W CTENEHb OKUCICHUS XUMHUYECKUX DIIEMEHTOB, 3apsi
' HoHa
g2 BUJ] XUMHYECKOH CBS3M W THUN KPUCTAUIMYECKOH CTPYKTYpHI B
' COEMHEHUSX
8.3 XapakTep Cpeabl B BOAHBIX PACTBOpPAX BEIMIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKUCITUTEIh U BOCCTAHOBHUTEIIb
9 YMeHne XxapakTepu3oBaTh GU3NIECKHE M XUMHYECKHIE CBOICTBA!
MPOCTHIX BEIIECTB (KUCIOPOJA, O30H, BOJOPOJ, TpaduT, anmas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kalui, MarHHii,
KaJIBITAH, aTFOMHHUM, JKEJIE30)
CIIO)KHBIX BEIIECTB, B TOM YHCJE€ HMX BOJHBIX pacTBOpoB (Boja,
aMMMaK, XJOPOBOJOPOJ, CEPOBOJAOPOJ, OKCHIABI M THUIPOKCHJIBI
- metaiioB [-IIA rpynn, amtomunus, menu (II), uuuka, xenesa (II u
' III), oxcuas! yrnepona (I u 1V), kpemuus (IV), azora u gocdopa (111
u V), cepet (IV m VI), cepuucras, cepHasi, a3oTucras, a3oTHasd,
docdopHasi, yronbpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MIPOTHO3UPOBAaTh M  XapakTEpU30BaTh CBOMCTBA  BELIECTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, NPUMCHCHHEC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb IMTPOTCKAHUA XUMHUYCCKUX

MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBlsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHUCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKINI
103 WUTIOCTPUPYIONINX ~XHMHYECKHE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (TpyIm) HEOPraHUYECKNX BEIIECTB
104 MOJTBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUEThI):
11 OTHOCUTCIIGHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 AJIEMEHTA B COSMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YpPaBHCHUSAM XHMHUYCCKUX PEAKIUH W HAXOAHWTh KOJIUYCCTBO
' BelecTBa, 00BEM U MacCy peareHTOB WM MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHuE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO  TMoO3HaHUS (HaOIrogeHue,
1 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yYSHUH BEIICCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
MIPETIOKUTH MTYTH €€ PEIICHUS
129 06e3omacHOM pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKOU
' MOCyAOH U IabopaTOpHBIM 000pyIOBaHUEM
MpaBUJIaMy OE30MaCHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIONB3YEMBIMU
B IOBCETHCBHOW JKM3HH, TIPABUJIAMH TTOBEJICHUS B IEISIX COSpPEeKEHUS
123 3MI0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHUMAaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIC OPTaHHU3MBI ONPEIACIIEHHBIX
BEIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAICHUS UX BPEAHOTO
BO3JICUCTBUA
3 Hannune mpakTHUeCKUX HABBIKOB IUIAHUPOBAHUS W OCYIIECTBICHUS
CIIEIYIOIINUX XUMUYECKUX IKCTIEPUMEHTOB:
131 U3YyYEHUE U OmHucaHue (PU3MUYECKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE

C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKHUMHU SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIIME TPU3HAKU MTPOTEKAHNSA XUMHUECKUX peaKlnui

13.2

U3Yy4EHHE CIIOCOO0B pa3ziesieHus: cMeceit

13.3

IMOJIY4CHHUE KHUCIOpoAa MW HM3YUCHHUEC €ro CBOP'ICTB; IMOJIYUCHHUEC
BOAOpPOJa U M3YUCHHUC C€TO CBOﬁCTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOMCTB

13.4

13.5

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONpPEIEIEHHON MaccoBOM  Jonei

pPacTBOPEHHOIO BEILIECTBA

MIPUMEHEHUE WHJUKATOPOB (Jrakmyca, METHJIOpaHka u
dbenondranenna) A ONpeneNeHUs XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeJIoYei

UCCIIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLIECTB
Pa3IMYHBIX KJIACCOB; U3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMM  METaUIOB,  PAacTBOPUMBIMM M HEPacTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; IIOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajyla JpyrMM W3  pacTBOpa  COJIHU;
ucclieloBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC S3KCIICPUMCHTAJILHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACChI
HCOPTaHNYCCKUX COGHHHCHHﬁ)); <<3J'IGKTpOJ'II/ITI/I‘I€CKa$I
JAUCCOLIM AL, «Baxnelnme HeMETaIbl U HX COCOUHCHUA,

«BaxxHaelme MeTaiIbl 1 X COSIMHEHMSI

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKaHMUs peakiii MOHHOro OoOMEHa; KaueCTBEHHbIE peakIu Ha
NPUCYTCTBYIONINE B BOIHBIX PACTBOPaX HOHBI: XJOPHI-, OpPOMHI-,
uomua-, cynedar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBI aMMOHUSI, MarHusi, KaJblus, aTFOMUHUS,

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

14

YMmeHnue:

14.1

14.2

NpEACTAaBIATE PE3YJIbTAThl OJKCIICPUMCHTA B (1)0pMe BBIBOJIOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB n Ta6J'II/II_[ U BBIABJIATH SMIIMPUYCCKUC
3aKOHOMECPHOCTHU

YCTaHABJIMBATL CBA3U MCEXKAY pCaJIbLHO Ha6J'IIO)IaeMI)IMI/I XUMHUYCCKUMH
SAIBJICHUAMMU U IMPOLCCCaMU, NPOUCXOAAIIUMA B MAKpPO- U MUKPOMUPC,

O0OBSICHATH TPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INHEPEYEHD 2JIEMEHTOB COIEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTele BemecTBa U cMec. CiocoObl pa3ieiieHus: cMecei

1.2

1.3

ATOMEI H MOJICKYJIBL. Xumudeckue diieMeHTB. CHMBOIBI  XHUMHYSCKHX

9JICMCHTOB. HpOCTbIe 1 CJIOXKHBIC BECUICCTBA.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHYECKHX 1eMeHTOB. CTeneHb

OKHUCJICHUA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOCcUTEeNbLHAsE aToOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHad mMacca. MaccoBast goas XHMHYSCKOr0 JIEMCHTA

B COCIUMHCHNU

1.5

1.6

KonnyectBo BemectBa. Moab. MomspHas Macca. MoJisipHbIii 00BEM Ta3oB.

B3anMoCBsI3b KOJIMYECTBA, MAaCChl M YUCIIA CTPYKTYPHBIX €IMHMI] BEIIECTBA
®u3nyecKkue U XUMUYECKHE SIBIICHUsA. XUMUYECKAsl peakuus U €€ INpPU3HAKH.
3aKOH COXpaHEHMsI MAcChl BEIIECTB. XUMHUECKUE YPaBHEHUS

[Iepnonnueckuii 3akoH n Ilepumonnueckas cucreMa XMMHYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuoauueckuii 3akoH. Ilepuognueckas cucrema XUMUYECKUX deMeHTOB J[. 1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKHil CMBICI TOPSIKOBOTO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

CTpOCHI/IC atroMmoB. CocTaB aTOMHEIX AACP. H30TOMEL QHCKTpOHLI. CTpOCHI/Ie
OJICKTPOHHBIX 000JIOYEK  aTOMOB IEPBBIX 20 XMMHYECKHX DIIEMEHTOB

IIepuonnueckont cucremsl [I.1. Menneneena

2.3

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKUX DJIEMEHTOB NEPBBIX TPEX
MEepUOJIOB, Kaius, Kaimblus (paguyca aTOMOB, DJIEKTPOOTPUIIATEILHOCTH,
METa/UIMYECKUX W HEMETaUIMYeCKHMX CBOMCTB) W HMX COCAWHEHUH B
COOTBETCTBUU C TIOJOKEHUEM »HJeMEeHTOB B I[lepuomuueckoil cucreme u

CTPOCHUCM UX aTOMOB

3.1

CtpoeHue BelecTa

Xumuyeckasi cBsizb. KoBaneHTHass (mojisipHass M HEMOJISIpHAsl)  CBA3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMUYECKUX  3JeMeHTOoB.  MoHHas  CBs3b.

MeTtananyeckas CBSI3b




3.2

Tunbl KpUCTAIMYECKUX PEMETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKas),
3aBUCHMOCTb CBOWMCTB BEILECTBA OT TUIA KPUCTAUIMYECKOM PEIIETKHM M BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxuneimme MMPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUA. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHsbIe) u
HECO0JICOOpa3yIolIe; OCHOBAaHWH (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOPOJCOACpKaMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KHCIIBIX)

@u3nyeckue M XHUMUYECKHE CBOMCTBAa MPOCTBIX BEIIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusznyeckue W XHMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpH:A, Kajlusd, Marovugd W KaJlblHs, aJJFOMUHHA, KCJIC34d. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

A HAIIPSKEHUN METaJIOB

dusznyeckne U XMMHYCCKHE CBOMICTBA BOOOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJOpPOBOJIOPO/IA, CEPOBOJOPOAA, AMMHAKA

4.5

Ouznyeckue U XUMHYECKHE CBOICTBa OKCHUIOB HemeTamnoB: cepel (IV, VI),
azora(ll, 1V, V), docdopa(lll, V), yraepona(ll, IV), kpemuus(IV). Ionyuenune

OKCHJJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoictBa okcunoB: MeTaioB [A-IIIA rpymm, munka, meau(ll) u

xkenesa(ll, I). TTonmydyeHne oKCUI0B METAIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWI M aM(pOTEpPHBIX TMAPOKCUAOB (Ha ImpUMeEpe
TUAPOKCUIOB  alIOMUHUSA, JKene3za, ULuHKa). llomyuenme ocHoBaHuUN U
aM(OTEpHBIX THIPOKCHJIOB

OO61mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEpOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochOopHON, KPEeMHHEBOH, yroibHOU. OcoObIe
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHONW CEpPHOM W a30THOM KHUCIOT.
[Tonyyenue kucaot

OO0mre xuMHYECKUe CBOMCTBA cpenHux coned. [lomyuenue conei

[Tomyuenue, coOupaHue, pacrno3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMMaKa,

YIJICKUCIIOTO I'a3a B J18.60paT0pI/II/I

4.11

[Momyyenne amMmmuaka, CepHOM M a30THOM KHUCIIOT B MPOMBINUIEHHOCTH. OO1ue

CIIOCOOBI IMOJIYYCHHUA MCTAJLJIIOB




4.12

I'ereTmueckas cBI3b MEXKOY KilaCCaMH HECOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

Xumudaeckue peaKnuu

5.1

Kraccudukarnuss XuMHYECKHX peakuuii Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TeIIoBOoMYy 3(¢eKTy, 1o

W3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKUX YJIEMEHTOB

52

5.3

54

5.5

TennoBoii 23 PeKT XUMHUECKONW peakluu, TEPMOXUMHUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEIN U BOCCTAHOBUTEIIH.
[Ipouecchl ~ OKHUCIEHHSI M BOCCTAHOBJICHMSA.  ODJIEKTPOHHBIM  OanaHC
OKHCJIMTEIbHOBOCCTAHOBUTEIbHON PEaKIUU

Teopus anekTpoauTudecko nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEANEKTPOoJUThI. CUIIbHBIC U c1a0ble AIEKTPOIUTHI. CTeneHb TUCCOIAIIuN
Peaknuu moHHOTO OOMEHA. YCIOBHSI NMPOTEKAHUS PEAKIMii MOHHOTO OOMEHA,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyKaromasa cpeaa

6.1

BemectBa u Mmartepuansl B IIOBCEAHEBHOM JKM3HM 4eloBeKa. besomacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMMYECKUX peakuuidl B J1abopaTOpuu U OBITY.

HepBaﬁ moMoub MMpru XUMHYCECKUX OKOT'aX U OTPABJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHHE OKpYyXKarolleil  cpeapl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHUS
[IpenenbHast nmomyctumas koHmentparus BemecTB (IIJK). Pomp xumun B
pelIeHUH DKOJOTHYECKUX TMpoljeM. YCuieHue mapHUKOBOro dddexra,

pa3pymieHue 030HOBOT'O CJI0s

6.3

6.4

[Ipumenenue cepsl, a3ora, Gocdopa, yriepona, KpeMHHUs] U UX COEIUHEHUHN B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelIbCKOM xo3siictBe. Ilpumenenue
METAJJIOB U CIUIaBOB (CTanb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IPOMBIIIJICHHOCTH UX coeuHeHuH. [loHsaTHe 0 KOppO3UH METaIOB, OCHOBHBIE
CIOCOOBI 3aLIUTHI UX OT KOPPO3UU

[TpuposnHble UCTOYHHKHU YIJIEBOJIOPOAOB (yroyib, MPUPOIHBIA ra3, He(dTh),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIUIEHHOCTH

6.5

[lepBoHayanbHBIE TOHATHS 00 OPraHMYECKHX BEIIECTBaX KaK O COETUHEHMSX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUIIeH, 3TaHOJ, TJIMLIEPUH, YKCYCHas KUCIIOTA).
[onsiTne 0 OMONOTHYECKN BaKHBIX BEIIECTBAX: JKUpaX, OENKax, yriieBoaax — U UX

POJIN B ) KU3HU YCIIOBEKA




PacuéTrr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUI
7.2 Macchl (MaccoBOi) 10JIM pPaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMHUYECKUM YpPaBHEHUSIM




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

« Xumust: 8- kiacc: 6a30BbIi YpOBeHb: YUEOHUK; 5-¢ H3/1aHue, nepepaboTanHoe
["abpuensn O.C., Octpoymos N.T"., CnankoB C.A. AKIHMOHEpHOE 00IIECTBO

«3marensctBo «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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