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HOACHUTEJIbBHAA 3AIIMCKA

[Iporpamma 1O XMMHUHW Ha YpPOBHE OCHOBHOTO 0OIIero o0Opa3oBaHUS
COCTaBJieHa HAa OCHOBE TpEeOOBaHMH K pe3yJbTaraM OCBOEHHUS OCHOBHOM
00pazoBaTebHON MPOTPAMMBbl OCHOBHOT'O 0011IEro 00pa3oBaHus, MPEICTaBICHHBIX
B OI'OC OOO, a Takke Ha ocHOBe (denepanpbHON paboueld MPOrpaMMBbl
BOCHHTAHUS U C YYETOM KOHLEIIUH MTPENoiaBaHusl ydeOHOTO MpeaMeTa « XUMUS»
B 00OpazoBarenbHbIX opranu3anusax Poccuiickoit deneparmm.

[Iporpamma mo xumMuu Ja€T MPEACTaBICHUWE O IENsAX, OOIIel cTpareruu
oOydeHHsl, BOCIHUTAaHUS W Pa3BUTUI OOYYaIONIMXCS CpPEACTBAMHU Y4eOHOTO
npenaMera, — yCTaHaBiIMBaeT  OO0s3aTelbHOE  TMPEAMETHOE  COJEepIKaHue,
NpEeIyCMaTpUBAET PACTpEEICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHUE IO
pazienaM W TeMaM MPOrpaMMbl MO XUMHH, OTPENEsieT KOJMYECTBEHHbIE U
KayeCTBEHHbIE XapaKTEPUCTUKHU COJIepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh  M3YUYCHUS XHUMHUU C Y4IETOM MEKIPEIMETHBIX H
BHYTPUIIPEAMETHBIX ~ CBSI3€H, JIOTUKM Y4eOHOTO TpoIlecca, BO3PACTHBIX
0COOEHHOCTE OOydJarommxcsi, OMNpeAeNsieT BO3MOXXHOCTH MpeaMeTa IS
peanm3anuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeIbHOU
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHMsI, a TAKXKE TPeOOBaHUH K
pe3yibTataM 00y4eHHUs] XUMHUU Ha YPOBHE 1eJIel N3Y4eHHsI IPEeIMeTa 1 OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIHLHON ACATENLHOCTA OOYYaIOIIErocsi Mo OCBOEHUIO
y4e0HOTO COJEpIKaHusI.

3HaHWE XUMHUHU CIY)KHUT OCHOBOM JIsi (POPMHUPOBAHHSI MHPOBO33PECHHUS
00ydJaromerocs, ero MpeiCcTaBiICHUNA O MAaTepUAbHOM €IWHCTBE MHUPA, BAKHYIO
poabp urparT GopMHUpYEMbIe XMMHUEH MPEACTABICHUS O B3aUMOIIPEBPAICHUIX
SHEPTUU U 00 DBOJIIOIHMH BEIIECTB B MPHUPOJE, O MyTAX PEHICHUS TI00aTbHBIX
npo0JIeM yCTOMYMBOTO pPa3BUTHUSI YEIOBEUYECTBA — CHIPHEBOM, SHEPrEeTUUECKOM,
MUILEBOM U SKOJIOTHUECKOM 0€30MacHOCTH, MPOOIIEM 3IpaBOOXPAHEHUSI.

N3yyeHnue xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEM 1l  caMOpa3BUTUA U
dbopmMupoBaHUs KyJIbTypbl JUMYHOCTH, €€ 0011l 1 (PYHKIIMOHATHHOU TPaMOTHOCTH,

BHOCHT BKJIaJ B ()OPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CTIOCOOHOCTEH
0oOydJaronmxcsi, HABBIKOB WX CAMOCTOSTEILHOW y4eOHOW JesITeIhbHOCTH,
AKCIIEPUMEHTAILHBIX M MCCJIEAOBATEIbCKUX YMEHUH, HEO0OXOJIMMBIX KaK B
MOBCETHEBHOM KU3HH, TaK U B MPO(PeCcCUOHATLHOMN eI TELHOCTH;

3HAKOMUT CO CHEeNU(UKON HAYYHOTO MBINUICHHUS, 3aKJIaJbIBAaCT OCHOBBI
L[EJOCTHOTO B3TJIs/1a HA €IMHCTBO MPUPO,IbI U YETOBEKA, SIBIISIETCSI OTBETCTBEHHBIM
ATaroM B (JOPMHUPOBAHHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYarOIXCS;



CIOCOOCTBYET (POPMHUPOBAHHIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO -
Hay4YHBIM 3HaHUSM, K IPUPOJIE, K YENOBEKY, BHOCUT CBOM BKJIAJ B AKOJOTHUYECKOE
oOpa3zoBaHue 00y4JarOIIXCS.

JlanHple HampaBjieHUs B OOYYEHHMHM XMMHUW OOECTIEYMBAIOTCS CHEU(PUKO
coZiepkaHus  ydeOHOTO TMpeaMeTa, KOTOPBIM  SBISIETCS  TEIaroTHYeCcKu
alanTUPOBAHHBIM OTpaKeHUEM 0a30BOM HAYKM XUMUU HA OIP €ACIIEHHOM dTarne e
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIEro 00pa3oBaHusi OpPUEHTHPOBAH Ha
OCBOCHHME OOYYAIOIIUMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATUNA XHUMHUHU, OCHOB
HEOPraHWYECKOM XMMHM M HEKOTOPBIX OTHAEIbHBIX 3HAYMMbBIX [OHSITUN
OPraHUYECKOU XUMUHU.

CtpykTypa cojiep>kaHus IpOTrpamMMBbl 10 XUMUU C(HOPMHUPOBAHA HA OCHOBE
CHCTEMHOTO Mmoaxoja K €€ nzydeHuro. CoJiep:KaHue CKJIAIbIBACTCS U3 CHUCTEMBI
MOHSITUN O XUMHUYECKOM 3JIEMEHTE Y BEUIECTBE U CUCTEMBI ITIOHITUN O XUMHUYECKOU
peakiuu. OO0e 53TU CHUCTEMBl CTPYKTYPHO OPraHU30BaHbl [0 MPUHIUITY
MOCJIEIOBATENBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX IIPEICTABICHUN
pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepunoanueckoro 3akona /1. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHHS O CTPOEHUHU aTOMa U XUMUYECKOU CBS3H;

— TPEACTaBICHUM 00 DJICKTPOJUTAYECKOW JIMCCOLMAIMMU BEIIECTB B
pacTBoOpax.

Teopernueckre 3HAHUSI pPACCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKU
MOJTYYEHHBIX M1 OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS IMOCJIE0BATEIHLHO OT OJJHOTO
YPOBHA K JAPYroMy, BBITIONHSS (PYHKIMM OOBSICHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUS U BO3MOKHOCTEN MPAKTHUYECKOTO NPUMEHEHHS U MOJTyYEHUS
M3y4acMbIX BEIIECTB.

OcBoeHue TmporpaMmbl 1O XHMHUU CHOCOOCTBYeT (HOPMHUPOBAHUIO
IIPEJACTABICHUSA O XUMUYECKOUW COCTABIAIOIIEH HAYYHON KAPTUHBI MUPA B JIOTUKE
e€ CHCTEMHOW MNPHUPOAbI, IIEHHOCTHOTO OTHONICHHS K HAYYHOMY 3HAHUIO U
METOJIaM TIO3HaHUsI B Hayke. M3ydeHue XMMUU TPOUCXOJIUT C MPUBJICUECHUEM
3HAHUA M3 paHee M3YUEHHBIX Y4YeOHBIX NpeaMeToB: «OKpYyKaloUMii MHUpP»,
«buonorusi. 5-7 knacce» U «Pu3nka. 7 KiIaccy.

[Ipy wu3ydyeHWH XUMHUU TPOUCXOAUT (GOPMUPOBAHUE 3HAHWKA OCHOB
XUMUYECKON HAayKH Kak 00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUECKON
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJIHOTO U3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amaya y4eOHOro MpeamMeTa COCTOUT B (OPMHUPOBAHMH CHUCTEMBI XUMUYECKHX
3HAHUN — BaXHEHTNX (DaKTOB, MOHSATHIN, 3aKOHOB U TEOPETUICCKHUX TOJIOKCHUM,
JTOCTYIHBIX 0000IIEeHN MHUPOBO33PEHUYECKOTO XapakTepa, SA3bIka HAyKH, B
MPUOOIICHNM K HAaydYHBIM METOJaM TIO3HAHUS TPHU H3YYEHUH BEIIECTB U



XUMHYECKUX PEaKIuid, B (GOPMUPOBAHUHU U PA3BUTUU MO3HABATEILHBIX YMCHUN U
UX TPUMEHEHHMH B Yy4eOHO-TIO3HABATEILHOW U Y4EOHO-HCCIIEAOBATEIHCKOM
JeSTEIbHOCTH, OCBOCHHMU MPaBWJI 0€30MacHOTO OOpaIlleHWsl C BeEIIeCTBAMHU B
MTOBCETHEBHOW JKU3HMU.

[Ipu u3ydyeHun XMMHUK Ha YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHus BaXKHOE
3HaUYCHUE IPUOOPEIN TaKKe e, KaK:

— (GOpMUPOBAHUE WHTEIUIEKTYaJJbHO PAa3BUTONM JIMYHOCTH, TOTOBOM K
caM000pa30BaHNI0, COTPYIHUYECTBY, CAMOCTOSITCIbHOMY MPHUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBHUSAM KU3HH,

—  HampaBJICHHOCTh OOYYCHHS Ha CHUCTEMaTHYECKOE MPHUOOIICHNE
oOydJaronmxcss K CaMOCTOSTEIbHOW IMO3HABaTEIbHOW MEATENbHOCTH, HAyYHBIM
METOJIaM TIO3HaHUs, (OPMHUPYIOIMM MOTHBAIIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMHU;

— o0OecreyeHue yCJIOBHM, CIIOCOOCTBYIONMX TPUOOPETEHUIO 00 yJarOIMMUCS
OTbITa Pa3HOOOPA3HOW MCSITETHLHOCTH, MO3HAHMS W CAaMOTIO3HAHUS, KITFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTEHIMI), MMEIOIINX YHUBEPCAIbHOE 3HAYCHHE IS
Pa3IMIHBIX BUJIOB JICATCIHHOCTH,

— (¢dopmupoBanue oOmEeH QYHKIMOHATHPHOWM M E€CTECTBEHHO-HAYIHOM
TPAMOTHOCTH, B TOM YHCJEC YMEHHH OOBSCHATH W OICHUBATh SIBJICHUS
OKPYKaIOIIero MHpa, WCTOJL3YS 3HAHHS W OIBIT, MOJYYCHHBIC MPH W3y4YeHHUH
XAMHH, TPUMEHSATh WX TPU pEIIeHUH TpoOJieM B IMOBCETHEBHOW >KM3HU W
TPYAOBOW AEATEIIbHOCTH;

— (QopmupoBaHne y O0OydYarOmMMXCS TYMaHUCTHYCCKAX OTHOIICHUH,
MOHUMAHMS IIEHHOCTH XHMHYECKUX 3HAHWUH [JI1 BBIPAOOTKH JKOJOTHYCCKU
IIEJIECO00Pa3HOT0 TOBEACHUS B OBITY M TPYAOBOM IEATEIHLHOCTH B IICIAX
COXPAHEHUS CBOETO 3J0POBbS U OKPYXKAKOIIEH TPUPOJHON CPEBI;

— pa3BHTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M
CaMOBOCIIMTAaHUI0O HAa OCHOBE YCBOCHHS OOIICYCIIOBEYSCKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOdUIS ¥ HANPABICHHOCTH JaIbHEUIIIETO
00yueHus.

OO6miee 4wWCII0O YacoB, OTBEAECHHBIX I HM3YYCHHS XUMHH Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHus, cocTapisieT 136 yacoB: B 8 kiacce — 68 yacos (2
gaca B Hememo), B 9 kmacce — 68 gacoB (2 yaca B Heneno). COJAEPKAHUE
OBYYEHUsI

8 KJIACC

IlepBoHavyabHbIEe XUMHYECKHE MOHATHSA

IIpenmer xumuun. Posp XuMumM B KWA3HU 4eNOBEKa. XUMUSA B CUCTEME HAyK.
Tena um BemecTBa. PHU3NYECKUE CBOMCTBA BELIECTB. ATrpPEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeToJax MO3HAHUS B XUMHUH. UHCTHIC BEIIECTBA MU CMECH.
Cnoco0bI pa3esieHus CMECEH.



ATOMBI M MOJIEKYJIbI. XUMHUYECKHE 3JIeMEHThl. CHMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U CI0XKHBIE BElECTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumnueckas ¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBAa COCTaBa BelecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTHOCUTENBHAs MOJIEKYJIIpHAsg Macca. MaccoBast 10151 XUMHYECKOTO 3JIEMEHTA B
COEJMHEHUU.

KomnuecTBo Bemectsa. Mosns. MossipHas Macca. B3auMocBA3b KOJIM4eCTBAa,
Macchl W 4YHUCJIa CTPYKTYPHBIX €IuHHII BemiecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCITUHEHUM.

du3znueckrue U XUMUUYECKHUE SIBJIICHUS. XUMHUUECKasi peakus U €€ MPU3HAKU.
3aKOH COXpaHEHHsT Macchl BellecTB. XUMHUYECKHE ypaBHeHus. Knaccudukanus
XUMHYECKUX PeaKuil (COeIUHEHUS, PA3JI0KEHUs, 3aMEIICHUs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOU MOCYI0M, paBuiaMu pabOThl B JJaDOpaTropuu u
npuémMamu oOpaieHus ¢ J1aboparopHbIM 000PYI0BAaHUEM, U3YUEHUE U OTUCAHUE
¢u3nuecKkux CBOWCTB 0Opa3LOB HEOPTaHUYECKUX BEUIECTB, HAOIOJCHUE
¢usnueckux (IJIaBICHUE BOCKA, TasHUE JbJa, PAaCTUpPaHHUE caxapa B CTYIIKE,
KUAIIEHUE U KOHJEHCAIUsl BOJbl) U XMMHUYECKUX (TOPEHUE CBEYHU, NMPOKATMBAHHUE
MEIHOM MPOBOJIOKH, B3aUMO/ICUCTBUE MeJa C KUCIOTOW) SIBJICHUM, HAOIIOACHHUE U
ONMCAHUE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pas3iokeHue caxapa,
B3aUMO/ICHCTBUE CEPHON KUCJIOTHI C XJIOPUAOM Oapus, pa3yioKeHUe TUAPOKCHIA
menu (Il) mpu HarpeBanuu, B3auMo/ieiicTBHeE jxene3a ¢ pactBopom coim menu (1),
U3y4eHHe CoCOOO0B pa3JelieHUs] CMECE: C MOMOIbI0 MarHura, (GUiIbTPOBAaHUE,
BbINIApUBaHUE, TUCTUIUISIM, XpoMaTorpadusi, MpoBeIeHUE OUUCTKU TOBAPEHHOU
cond, HaOMIOJEHWE W  ONHWCAHWE PE3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JIaHUE MOJENEH MOJIEKYJI
(IIap OCTEPKHEBBIX).

Baskneimme npeacraBuTe/ M HEOPraHUYeCKMX BelIeCTB

Bo3ayx — cMech razoB. CoctaB Bo3nyxa. Kucinopoa — 3JIEMEHT U IIPOCTOE
BenlecTBo. Haxoxaenue kuciopona B Opupojie, PU3MUECKHE U XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuabl. [Ipumenenuwe xuciopona. CrocoObl
MOJIy4€HHsI KHUCJOpoJa B JabopaTopud M TpoMbIlUieHHOCTH. Kpyrosoport
Kuciopoaa B mpupojie. O30H — aJuT0OTPOIHAs MOIU(PUKALIHS KACIOPOIa.

TeroBol >PQPeKT XUMUUECKONW pEaKIUU, TEPMOXHUMHUECKUE YpaBHEHMS,
9K30- U HSHAOTEPMHYECKUE pEaKUUU. TOIUIMBO: Yyrojib U METaH. 3arpsi3HEHUE
BO3/yXa, YCUJIEHHUE TApHUKOBOTO 3(pdeKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bonopox — »a1eMeHT M mpocToe BewmecTBO. HaxoxkneHune Boxopona B
npupoje, (QU3UYECKHUEe W XUMHUYECKHE CBOWMCTBA, NPUMEHEHHE, CIOCOOBI
nosydenusi. Kucinorsl u com.

Monsipublit 00bEM ra3oB. Pacuérsl M0 XUMUYECKUM YPaBHEHUSIM.



dusnyeckue CBOMCTBA BOAbl. Boma kak pactBoputens. PacTtBOpBHI.
HacepimeHHbIE M HEHACHIIECHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 1015 BelecTBa B pacTBOPE. XUMUUECKHUE CBOMCTBA BOAbl. OCHOBaHMS.
PoJib pacTBOpOB B IpUPOJE U B )KU3HHU YeTOBeKa. KpyroBopoTt BobI B IIPUPOJIE.
3arps3HeHue NpupoIHbIX BoJa. OXpaHa U OUYUCTKA MPUPOJHBIX BOJI.

Knaccudukaus neoprannueckux coeauHeHnnid. Oxcuapl. Knaccudukanus
OKCHJIOB: coJjicoOpazywomue (OCHOBHBIC, KHCJIOTHBIE, aM(OTEepHBIC) U
HecoseoOpasytonme. HomeHkimarypa oxcunoB. Duznueckue M XUMUYECKHE
CBOMCTBA OKCHUIOB. [losrydeHune OkCcuoB.

OcuoBanms. Knaccudukamuss ocHoBaHuil: MENOYM U HEPACTBOPHUMBIE
ocHoBanus. HomeHkiatypa ocHoBanui. duznyeckue M XUMHUYECKUE CBOMCTBA
ocHoBaHuil. [losryueHne ocHOBaHUM.

Kucnotel. Knaccuduxamus kucinot. Homenknarypa kucioT. @u3ndeckue u
XUMUYECKHE CBOMCTBA KHUCIOT. Psn aktuBHocTtn merauioB H. H. bekerosa.
[lonydyeHue KUCIIoT.

Comu. Homenknarypa coneil. @PU3NYECKUE U XUMUYECKUE CBOMCTBA COJIEH.
[lonyueHue comneu.

['eneTnueckas CBA3b MEXKAY KJIaCCaMU HEOPTraHUYECKUX COCTMHEHHM.

Xumuueckuit IKCnepumenm:

Kauy€CTBEHHOE OIPEEICHNE COAEPKaHUs KUCI0PO1a B BO3yX€E, NTOITyUEHUE,
coOupaHue, pacno3HABaHWE W H3YyYEHUE CBOICTB KHUCIOPOJa, HAOJOJIEHUE
B3aMMOJICUCTBUS BEUIECTB C KHCJIOPOJOM W YCJIOBUS BO3HUKHOBEHUA W
npeKpamieHuss ropenus (moxapa), O3HAKOMJIEHHE C o0OpasliaMu OKCHIAOB U
ONHMCAaHUE MX CBOMCTB, MOJyueHHE, COOHUpaHUE, paclio3HaBaHHE U H3y4YEHHUE
CBOMCTB BoJiOposa (ropeHue), B3aumoieicTBre Bogopoaa ¢ okcuaom menu (1)
(BO3MOXHO HMCIIOJb30BaHUE BUEOMATEPUAIOB), HAOMIOAEHIE 00Pa3I[0B BEIIECTB
KOJIMYECTBOM | MOJb, MCCIEIOBaHUE OCOOEHHOCTEH pAaCTBOPEHHUS BEILECTB C
Pa3IMYHON pPACTBOPHUMOCTBIO, IPUTOTOBIEHUE PACTBOPOB C OMNPEAEIEHHOU
MacCOBOM J0JIEM PACTBOPEHHOTO BELIECTBA, B3aUMOJACUCTBUE BOJbBI C METAIIAMU
(HaTpueM UW KajblMeM) (BO3MOXXHO HCIIOJb30BAaHUE BHUACOMATEPHUATIOB),
UCClieIOBaHUE O0O0pa3lloB HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJII0/IEHUE U3MEHEHHSI OKPACKU MHJIMKAaTOPOB B PACTBOPAX KUCJOT U HIEJI0YEH,
u3ydeHue B3aumojencTBus okcuna meau (ll) ¢ pactBopom cepHOM KHCIOTHI,
KHUCJIOT C METaUIaMM, PEaKIUN HEUTpaM3alnH, ITOJYyYEHHE HEPaCTBOPUMBIX
OCHOBaHWI, BBITECHEHUE OJHOTO METAUIA JAPYTMM U3 pacTBOPA COJIH, PEIICHUE
AKCIEPUMEHTAILHBIX 334a4 10 Teme «BaxHelnme Kiaacchl HEOPraHUYECKUX
COCJIMHEHUI .

Hepuognueckuit 3axkoH u lIlepuoanyeckas cucreMa XHUMHYECKHX
yiemMeHTOB JI. . MenaeneeBa. CTpoeHue aToMoB. XHMHYECKASl CBS3b.
OxHcaUTEeTBHO-BOCCTAHOBUTEIbHbBIC PEAKIMU



[lepBble TMOMBITKH KiIacCHU(PUKALMU XUMUYECKUX 3JeMeHTOB. [lonatue o
IpYIIax CXOJAHBIX 3JEMEHTOB (LIEJOYHBIE W MIEJOYHO3EMENbHBIE METAILIbI,
raJIoT€Hbl, THEPTHBIE Ia3bl). DJIEMEHTHI, KOTOpPbIE 00pa3yroT aM(pOTEpHBIE OKCUIBI
Y TUAPOKCUIBI.

Ilepnoanyeckuit 3akoH. [lepronueckas cucteMa XUMUYECKHUX DJIEMEHTOB /l.
.  Menneneea. KopoTkonepuonHas W JJIMHHONEPHOAHAsA  (POpPMBI
[lepuonnueckon cuctembl xumuueckux snemeHToB 1. Y. Menneneesa. [lepuoasl
u rpynmbl. OU3NYEeCKU CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB IEpUOAA U
CPYIIIBI 2JIEMEHTA.

Ctpoenne atromoB. CocTaB arOMHBIX siziep. M3oTonel. Dnektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI04eK aToMOB MepBbIX 20 XUMHUYECKUX DJIEMEHTOB
[lepuonnueckout cucremsl /. M. MenneneeBa. XapakrepucTUKa XHUMHYECKOTO
AJIEMEHTA MO €ro noJjoxenuto B [lepuonnueckoi cucreme /1. M. Menneneesa.

3aKOHOMEPHOCTM HM3MEHEHHUSl paJhyca arOMOB XHMHYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB MO IPYIIIAaM U [IEPUOIAM.

3Hauenue [lepuognueckoro 3akoHa u [lepnoanuecKoi CUCTEMBI XUMUYECKUX
AJIEMEHTOB UIA pa3BUTHs Hayku W mpaktukd. J[. . MenneneeB — y4€Hblid u
rpakJIaHVH.

Xumuueckas cBs3b. KoBalieHTHast (MOJsIpHasT M HEMOJISIpHAsi) CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMHUYECKHUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIMTENBHO-BOCCTAHOBUTEIBHBIE  PEAKLHUU.
[Ipouecchl OKUCIEHUS U BOCCTAHOBJIEHU. OKUCIUTENN U BOCCTAaHOBUTEM.

Xumuueckuit IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
TUAPOKCUIA LIMHKA C PacTBOPAMH KHUCJIOT M IIEJIOYEH, MPOBEICHUE OMNBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPBI  OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX — PEAKIIHIA
(ropeHue, peakiuu pa3aoKeHus, COCTUHEHUS ).

Mexcnpeomemnbwie céasu

Peamuzanmss MeXNpenMETHBIX CBS3€M MpHU M3YYEHUM XMMHHM B 8§ Kiacce
OCYILECTBIIIETCSI 4epe3 MCIO0JIb30BAHUE Kak OOIMX €CTeCTBEHHO-HAyYHbIX
MOHATHIA, TaK U MOHITUH, SIBISIOMIMXCA CUCTEMHBIMU I OTAEIbHBIX PEIMETOB
€CTECTBEHHO-HAyYHOT'O LIMKJIA.

OO6ume ecTeCTBEHHO-HAYYHbIC MOHATHSA: HAYYHBIN (akT, rUMoTe3a, Teopus,
3aKOH, aHaliM3, CHHTE3, KIACCU(PHUKAIMI, TEPUOJIUYHOCTb, HAOIIOJICHHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBIICHUE.

@du3rka: Marepusi, aroM, 3JIEKTPOH, NPOTOH, HEWTPOH, HOH, HYKJIHI,
W30TOIIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, dJIEKTPUUECKHUM 3apsil, BELIECTBO, TEIO,
00bEM, arperarHoe COCTOSIHME BEIIECTBA, Ta3, PU3NUECKUE BEIMUUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, TJIaHETHI, 3BE€3/b1, COJHIIE.

buonorus: hotocunrtes, apixanue, ouocdepa.



['eorpadus: armocdepa, rugpocdepa, MHUHEpaTbl, TOPHBIE MOPOIBI,
IIOJIE3HBIE UCKOTIAEMBIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUuMHYecKasi peaKus

[lepnoanyeckui 3akoH. [leprnoanueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHHHU CBOWCTB
XUMUYECKUX DJJIEMEHTOB IIEPBBIX TPEX IMEPUOJOB, KaIWs, KaJIbIMSI M HX
COCOMHEHUI B COOTBETCTBUM C IIOJIOKEHHEM 3JIEMEHTOB B Ilepmoamueckon
CHUCTEME U CTPOCHUEM HX aTOMOB.

CtpoeHue BemecTBa: BUABI XUMHUYECKOM CBS3U. TUIBI KPUCTALIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTALIMYECKOU PEILETKU U
BHJa XUMUYECKOU CBSI3H.

Knaccudukaiuss 1 HOMEHKJIaTypa HEOPTAHUYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BEUIECTB, OTHOCAILIMXCS K PAa3JIMYHbIM KJacCaM HEOPraHUYECKUX
COEMHEHUH, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BEILECTB.

Krnaccuduxaiyst XaMu4ecKuX peakiyii o pa3IuyHbIM IPU3HAKaM (110 YUCITY
U COCTaBYy Yy4YaCTBYIOLIMX B pEaKlMU BEIIECTB, MO TEIUIOBOMY 3(ddekry, Mo
U3MEHEHHUIO CTETEHEH OKUCIJIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpPaTUMOCTH, IO
YYaCTHIO KaTalnu3aropa). DK30- U SHI0TEPMUUECKUE PEAKIIH, TEPMOXUMUYECKHUE
YpaBHEHUS.

[lonsitue o ckopoctu xumuyecko peakuuu. [loHsiTue 00 OOpaTUMBIX U
HEOOpATUMBIX XUMHUUECKUX peakuusax. [IoHsATHE 0 TOMOTEHHBIX U reTepOr EHHbIX
peakuusax. Ilouarue o karanmse. [lonstue o xumuueckom pasHoBecun. Makropsl,
BIIMSIFOIIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U IMOJIOKEHHE XMMHYECKOTO
PaBHOBECHS.

OKHCIIUTENILHO-BOCCTAHOBUTEIbHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTENbHO-BOCCTAHOBUTENbHOM  peakumu.  CocTaBieHHWEe  ypaBHEHHMU
OKHCJIUTENbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMIA €  HUCIIOJb30BAHMEM  METOJIA
AJIEKTPOHHOTO OajaHca.

Teopust 37EKTPOIMTUYECKO N TUCCOUALIMH. DIIEKTPOIUTHI U HEAJIEKTP OJIUTHI.
Kartnonsl, aHnoHbl. MexaHn3M AUCCOLMAIMU BELIECTB C Pa3JIMYHBIMU BUIAMU
xuMHuueckoi cBsizu. CreneHb gucconuannu. CUIIbHbBIE U CIa0bIe SJEKTPOJIUTHI.

Peakiiuu nonHoro ooOMeHa. Y CI0BUs MPOTEKAHUS PEaKIii HOHHOTO 0OMEHa,
MOJHBIE M COKpaul€HHbIE HWOHHBIE YypaBHEHMs peakuuid. CBOWMCTBa KHCIIOT,
OCHOBaHMH M cCcoJled B CBET€ TMPEIACTABICHUNA OO0 3IEKTPOJUTHUECKON
nuccormanuu. KauecTBeHHbIE peakiini Ha MOHBI. [IoHsATHE O THAPOH3E COTICH.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMH KPUCTALIMYECKUX PEIETOK HEOPTAHHYECKUX
BEIIECTB — METAUIOB M HEMETAUIOB (rpaduTra U anMasa), CIOKHBIX BEIIECCTB
(xJlopuaa HaTpHsl), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peaKinu



OT BO3JCHCTBUS pa3IUYHBIX (AKTOPOB, HCCIEIOBAHUE DSJIEKTPONPOBOJIHOCTU
pacTBOpPOB BEUIECTB, Mpoliecca IUCCOLMAIMM KHUCJIOT, WIEJIOYEed U COJed
(BO3MOYKHO  HCIOJb30BAaHUE BUAECO MaT€pUAIOB), TIPOBEJICHUE OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKK  MPOTEKaHWs peakuud HOHHOro  oOMeHa
(oOpazoBaHme oOcaaka, BBIJCICHHE Ta3a, OOpa3oBaHHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIMX  MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIMIA
(ropeHue, peakluy pa3yIoKEHHsI, COETMHEHUS ), paCIlO3HAaBaHUE HEOPTAHUYECKHUX
BEUIECTB C IOMOIIbIO KAYECTBEHHBIX PEAKIMHA HA HOHBI, pEIICHUE
HKCIIEPUMEHTAIIbHBIX 3a/1a4.

HemeTa/iibl U MX COeIUHEHUA

OO6uras xapakrepucTHKa TajgoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (u3nuecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TaJloreHoB. XHMHYECKHE CBOWCTBA Ha MpHUMEpPE  XJopa
(B3aMMOJEHCTBUE C METAUIaMM, HEMETaUlaMH, IIeioyamMH). XJIOPOBOJOPO/I.
CoJisiHasE KMCJIOTa, XUMHUYECKHE CBOMCTBA, NMOJIy4YEHUE, NpUMEHEHHUeE. [lencTBue
XJlopa ¥ XJIOPOBOJAOPOJAa Ha OPTraHM3M ueloBeka. BakHellne XJIOpUIbl U UX
HAXO0XJICHHUE B MPUPOJIE.

OO6uras xapakrepuctuka 371eMeHTOB VIA-rpymnmbel. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (pu3nyeckue CBOMCTBA
MPOCTBIX BEMIECTB — KUCJIOPOJA U CEPbl. AJNIOTPOIHbBIE MOAUPHUKAIIMN KUCIOPOIa
U cepbl. XUMHUUeckue cBoiicTBa cepbl. CepoBOAOpPOJ, CTpOEHHUE, (PU3NUECKUE U
XUMHUUYECKue cBoMcTBa. OKCUABI CEpbl KaK MPEACTABUTENN KUCIOTHBIX OKCHUOB.
CepHast kuciorta, (Qu3nueckue MW XUMHYECKHE CBOMcTBa (00OIMe Kak
NpeNCTaBUTENsl KJacca KUCIOT U creuuduyeckue). XUMUUYECKHUE PpEaKluHu,
JeXallMe B OCHOBE MPOMBIIUICHHOTO CHoco0a MOJyYeHUs] CEPHOM KHUCIOTHI.
[IpuMeHeHue cepHOi KUCHAOTHI. COM CEPHOU KUCIIOThI, KAUECTBEHHAsI PEAKIUS HA
cynbdar-uoH. HaxoxieHue cepbl M €€ COCAMHEHH B Mpupojae. XUMHUUYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Cpelbl COCNMHEHUSIMU Cepbl (KUCIOTHBIC TOXK[IH,
3arpsi3HEHUE BO3AyXa U BOJOEMOB), CITIOCOOBI €ro MPe0TBPAIlCHHUS.

OO6uras xapaktepucTka 3yeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIE CTENEHH OKUCICHUS. A30T, paCpOCTPaHEHUE B MPUPOJIE,
dbusnueckue u XuMuIeckue cBoiictea. KpyroBopotazoraB mpupojie. AMMHUAK, €ro
dbusnuecKue 1 XUMUIEeCKrEe CBONCTBA, OJTydeHHe U puMeHeHne. Cosii aMMOHUS,
ux (puzmyeckue u XMMU4YECKHe CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHUS. A30THas KHCJIOTa, €€ MoJydyeHue, (PU3ndeckue u XUMUYECKUE
CBOMCTBa (00IME Kak TMPEACTaBUTENSI Kiacca KHUCJIOT M CHCIU(PUICCKHE).
Hcnonb3oBaHWe HUTPATOB U COJEM aMMOHHSI B Kaue€CTBE MHUHEPATbHBIX
ynoOpenuit. XuUMHUYECKOE 3arpsi3HEHUE OKPY>KaIOIIEH Cpe/ibl COSAMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXKIW, 3arpsi3HEHWE BO3AyXa, MOouBbl W BoAoémMoOB). docdop,
amoTponHbie Moaudukanuu Gocdopa, GuzMUECKHe U XUMUYECKHUE CBOWCTRBA.



Oxkcua pocdopa (V) u pochopHas KucioTa, GU3NIECKue 1 XUMUIECKHUE CBONCTRA,
nosrydenue. Mcnonb3oBanue ¢hocdaroB B KauecTBE MUHEPATbHBIX Y00PCHHIA.

O6mas xapakrepucTuka 3eMeHToB |VA-rpymnmbsl. OCOOEHHOCTH CTPOEHUS
arOMOB,  XapakKTepHble CTENEHW OKHUCIEHHA. YTJIEpOJ,  aUIOTPOIHbIE
MOAU(UKALINK, PACTIPOCTPAHEHUE B TMpupoje, (U3NYECKUE U XUMHUYECKHUE
cBoiicTBa. Ancopbuus. Kpyrosoport yriaepoaa B mpupoje. OKCuabl yriepoaa, ux
busznueckue W XUMUYECKHE CBOWCTBA, JCHCTBHME Ha JKUBBIC OPTaHU3MBI,
MOJIydeHHE M MPUMEHEHUE. DKOJOTHUECKHE MPOOJIEMbl, CBS3aHHbIE C OKCHUIOM
yraepona (IV), rumoresa Ta00aTLHOTO TOTEIUICHHWS] KIWMaTa, MapHUKOBBIN
a¢dekT. YroabHas KHCJIOTa U €€ COMM, X QU3NUECKUE U XUMUIECKHE CBOMCTBA,
noylyueHne U mnpuMeHeHue. KadecTBeHHass peakinus Ha KapOOHAT-HOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, METUIIMHE, TPOMBIIUICHHOCTH U CEIIbCKOM
XO3SMCTBE.

[lepBoHauanbHBIE MOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COEIMHEHUSIX
yraepoja (MeTaH, dTaH, STUJICH, alleTUJICH, dTaHOJI, TANIEPHH, YKCYCHAs! KHCJIOTA).
[lpupoaHble HMCTOYHUKU YIIIEBOJAOPOJOB (YroJib, MPUPOJHBINA Ta3, HEPTH),
MPOJYKTHl UX MepepadoTku (OEH3WH), UX POJb B OBITY U MPOMBIILICHHOCTH.
[Tonatre 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KHUPaX, OCNIKaX, yriieBoJgax — U uxX
poiM B OKM3HU UelOBEeKa. MaTepuaibHOE €IMHCTBO OPTaHWYECKUX U
HEOPraHUYECKUX COCTUHEHUN.

Kpemuuii, ero ¢usnyeckue W XUMHYECKHE CBOWCTBA, TMOJIY4YCHHUE W
npumenenrne. CoenuHeHus KpeMHusi B mpupoje. OOmme mnpeactaBieHus o0
okcuae kpemuus (IV) u kpemuueBoit kuciore. CUIMKAThI, X HCIIOJIh30BaHUE B
OBITY, B TIPOMBINIICHHOCTH. BakHelIMe CTpOUTEIbHBIE MaTepHUalbl: KepaMHKa,
CTEKJIO, LIEMEHT, O€TOH, kene300eToH. [Ipo6aeMbl 0€301acCHOTO MCTIOIb30BaAHUS
CTPOUTENLHBIX MaTePHAJIOB B TIOBCEIHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

H3y4eHHEe 00pa3loB HEOPTaHUYECKUX BEILECTB, CBOMCTB COJITHOW KUCIIOTHI,
NpOBE/ICHNE KaYeCTBEHHBIX PEAKIM Ha XJIOPU-UOHBI U HAOJIOICHNE TIPU3HAKOB
UX TMPOTEKAHUsS, OTBITHI, OTPAKAIOIME (PUINIECKUE U XUMHUYECKUE CBOMCTBA
raJlorTeHOB W HMX COCIWHEHHUN (BO3MOXHO HCIIOJB30BaHUE BHIEOMATEPHUAIIOB),
O3HAaKOMJICHHE C oOOpa3liaMu XJIOpHAOB (TAIOTEHUIO0B), O3HAKOMIICHHE C
oOpazuamMmu  ceppl U €€ COEAMHEHUAMH (BO3MOXXHO  MCIOJIb30BaHUE
BHJICOMATEPUAJIOB), HAOIOICHNE MpoIlecca OOYTIMBaHUs caxapa I0J 1eHCTBUEM
KOHLUECHTPUPOBAHHOM CEPHOM KHCJIOTHI, HW3YYEHHE XUMHYECKHUX CBOWCTB
pa3z0aBICHHO CEpHOM KUCIIOTHI, TPOBEICHUE KaueCTBEHHOW PEaKIny Ha Cyibdar-
WOH W HaOJIoJICHHE MpU3HAKa e€ MPOTEKaHMs, O3HaKOMJIEHHE ¢ (U3UYECKUMU
cBoiicTBaMH a30Ta, ¢ochopa M MX coenMHEHUH (BO3MOMKHO HCMOJH30BaHUE
BUJI€OMATEpUaIoB), 0O0pa3aMu a30THBIX U (GOCHOPHBIX YI0OPEHUI, TTOTyUEHNE,
cobupaHue, pacro3HaBaHME€ U U3Y4YEHHE CBOWCTB aMMmHuaka, HpPOBEICHUE



Ka4eCTBEHHBIX PEaKIMii HA MOH aMMOHUA U PochaT-uOH U U3yUYCHHUE MPU3HAKOB
UX IPOTEKAHUS, B3aUMOICUCTBUE KOHLIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEIBIO
(BO3MOKHO  HCINOJb30BAaHUE  BUACOMATEPUAIOB),  H3yYEHUE  MOJENEH
KPUCTAUTMYECKUX PEIIETOK anMasa, Tpadura, ¢ymnepeHa, O3HAKOMIIEHHE C
MpPOLECCOM aACOPOLMH PACTBOPEHHBIX BEMIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOUCTBOM MPOTUBOTA3a, MOJYyYEHUE, COOMpPaHue, paclioO3HABAaHUE U U3yUCHUE
CBOMCTB YIJIEKHCJIOTO Ta3a, MPOBEIACHNE KaueCTBECHHBIX PEaKIMii Ha KapOOoHAT U
CWIMKAT-HOHbl WM W3YYCHHUE TMPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOJAYKIMEN CWIMKATHOW NPOMBIIUIEHHOCTH, PEHICHUE SKCIIEPUMEHTAIbHBIX
3a7a4 1o teme « BakHenlme HeMETaIUIbl U UX COCIUHEHUS».

MeTaJJIbl M UX COCIUHECHUS

OO01as xapakTepucTUKa XMMUYECKUX JJIEMEHTOB — META/JIOB HA OCHOBAHUU
ux mnoyoxeHuss B llepuonnueckoit cucrteme xumuueckux snemeHtoB [l .
MenpneneeBa u ctpoenusi atomoB. CTpoeHre MeTaioB. Metajuimueckasi CBsI3b U
METAUIMYECKAs] ~ KPUCTAUIMUECKAsT  pEmIETKa.  DJIEKTPOXMMHUYECKUU sl
HanpspKeHUd MetauioB. Duzndeckue U XUMUYECKHUE CBOMCTBA MeTaiwioB. OO01me
CrocoObl Toy4YeHus: MeTauioB. [IoHSATHE O KOppO3UM METAIOB, OCHOBHBIC
CIOCOOBI 3anMThl UX OT Koppo3uu. CruiaBbl (CTajdb, YYTyH, JIOPATIOMUHUM,
OpoH3a) U UX MPUMEHEHHUE B OBITY U MPOMBIILICHHOCTH.

[Ilenounsie MeTawibl: ojoxeHue B [lepuondeckoi cucTteMe XUMUYECKUX
anementoB . M. MenpaeneeBa, CTpO€HUE MX aTOMOB, HAaXOXKJACHUE B MPUPOJIE.
duznyeckue U XMMUYECKUE CBOMCTBA (Ha mpumMepe HaTpus U Kayms). OKCUIbI U
TUJAPOKCUABl HaTpusa W Kamus. [IpuMeHeHue MIETOYHBIX METAUIOB M UX
COCIMHECHUM.

[[lenoyHo3eMenbHBIE METAUIBI MarHuii W KaJIblMW: TIOJIOKEHUE B
ITeprnognueckor cucreMe xuMudeckux 3ieMeHToB 1. M. MeHnneneeBa, ctpoeHue
MX aTOMOB, HaXOXJIeHUE B ipupoic. Duznueckne u XuMUYECKUE CBOMCTBA MarHust
U Kanblus. BaxHelmme coeauHeHUs KanbIus (OKCHA, THAPOKCHI, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHHUS.

AmomuHuii: nosioxenue B llepuoauueckoil cucTeMe XuMUYECKUX JIEMEHTOB
J. . MenneneeBa, CTpOEHHE aTOMa, HaxOKAEHUE B mpupone. PU3NUECKUE U
XUMUYECKHE CBOMCTBA aIFOMHUHMSA. AM(OTEpHBIE CBONCTBA OKCHJIA U THAPOKCHIA
ATFOMHUHMUSL.

Kenezo: nosioxkenue B [leproanueckoii cuCTeMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpOEHME aroma, HaxXOXJIEHUE B Ipuponae. Puznyeckue U
XUMHUYECKHE CBOMCTBA kene3a. OKcHibl, THAPOKCHIBI M coin kene3a (1) u sxene3a
(H), ux cocTaB, CBOKWCTBA U MOIyYCHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C oOOpaslaMud METaUIOB W CIUTAaBOB, HMX (PU3UUIECKHUMHU
CBOMCTBaMH, W3y4YE€HHE PE3YJIbTATOB KOPPO3UU METALIOB  (BO3MOXKHO



WCIIOJIb30BaHUE BHUACOMATEPUAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHIIA
KaJblIUd W HaTpusi C BOJOM (BO3MOXKHO HCIOJIb30BAaHUE BUACOMATEPHUATIOB),
UCCJIeJIOBAaHUE CBOMCTB KECTKOM BOJIBI, MPOLIECCA TOPEHUS KeJe3a B KUCIOPO/IEe
(BO3MOXHO  HCIMOJIb30BaHUE BUACOMATEPUAIOB), MPHU3HAKOB MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIM HAa WOHBI: MarHus, KaJbI¥sl, ATFOMUHHMS, ITUHKA, Kele3a
(I u xeme3a (1), menu (11), HaOMOEHME W OTIMCAHKE TIPOLIECCOB OKPAIMBAHUS
IUIAaMEHU WOHAMU HATpUs, KamMsig W Kalblusid (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMAaTEpUAIIOB), UCCIIEOBaHUE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHUS
U TUAPOKCHUIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a7a4 10 Teme « BaxkHeilime
METaJUIbl U KX COCTUHEHUS .

XuMHS ¥ OKPYKa0OLAas cpeaa

BemectBa 1 Marepuansl B MOBCEAHEBHOM XKU3HU uelioBeka. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XUMUUYECKUX peakiuil B ObITy. IlepBast momoiip npu
XUMUYECKUX 0)KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarolel cpenbl (mpeaeiibHas J0ImycTUMas
KOHIIeHTpalus BemecTs, gaiee — [1JIK). Poas Xxumuu B pereHnn 3K0JI0TuY eCKUX
npooJiem.

XumuuecKkuit IKcnepumenm:

u3ydeHue o0pa3loB MarepuaioB (CTEKJIO, CIUIABbl METAJUIOB, MOJMMEPHBIE
MaTepuabl).

Mesicnpeomemmnule ceasu

Peanmuzaiyisi MeXnpenMETHBIX CBSI3€M MpU M3YYEHUM XUMHHM B 9 Kiacce
OCVIIIECTBJIIETCS 4Y€pe3 MCIIOJh30BaHUE KaK OOIMX EeCTECTBEHHO-HAYYHBIX
MOHSATHUM, TaK U TIOHSATUH, SIBIISTIOIIMXCS CUCTEMHBIMU ISl OTACIIBHBIX TIPEAMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OOmme ecTecTBEHHO-HAYYHBIC MOHATHS: HAy4YHBIM (DaKkT, TUIIOTE3a, 3aKOH,
TEOpUs, aHaiu3, CHUHTE3, KiIaccuduKalus, NEePUOAUIHOCTb, HAOJIOCHNUE,
AKCTICPUMEHT, MOJICTUPOBAHUE, HW3MEPEHHUE, MOJICb, SBJICHUE, MapHUKOBBIN
s deKT, TEXHOJIOTUS, MaTepUalbl.

®duszrka: Marepusi, aroM, 3JIEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKJIHI,
WU30TOTbI, PATUOAKTUBHOCThH, MOJICKYJA, JJIEKTPUUECKUN 3apsii, MPOBOIHUKH,
MOJTYIIPOBOIHUKHY, JUAJIEKTPUKH, (OTODJEMEHT, BEIIECTBO, TEIO, OO0OBEM,
arperaTHoe COCTOSTHHE BEILIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTh, KPUCTAIUTHY €CKast
pemeérka, CIuiaBbl, (PU3UUYECKUE BEITUYUHBI, CAHMHUIIBI U3MEPEHUS, KOCMHUYECKOE
POCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dborocuntes, apixanue, 6mocdepa, 3KOCHCTEMA, MUHEPATHHBIE
yI0OpEeHusi, MUKPO3JIEMEHThI, MAaKPOAJIEMEHTHI, TUTATEIbHbIEC BEIICCTBA.

['eorpadmsi: armocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE TOPOJIHI,
MOJIE3HBIE UCKOTIAEMbIE, TOTUTUBO, BOJHBIE PECYPCHI.



INTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IMPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUSA

JIMMHOCTHBIE PE3YJIbTATBI

JIuaHOCTHBIE pe3yNbTaThl OCBOEHHS MPOTPAMMBI OCHOBHOTO OOIIIEro
oOpa3oBaHUsl JOCTUTAIOTCA B XOJ€ OOY4YCHHS XMMHU B €IMHCTBE Y4eOHOU U
BOCTIMTATENILHOM ACSITEIbHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMU POCCUHCKUMHU
COIMOKYJIbTYPHBIMA W JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, TPHUHITHIMH B
oOIecTBEe TpaBWIaMU W HOPMamMu TOBEACHHS W CIIOCOOCTBYIOT MpoIlieccam
CaMOIIO3HaHHUS, CAMOPA3BUTHS U COLMATIM3AIMK 00YYaIOIIUXCSI.

JIugHOCTHBIE  PE3yNbTaThl  OTP@KAIOT TOTOBHOCTh  OOYYAIOIIMXCS
PYKOBOJICTBOBATbCS CUCTEMON TMO3UTHBHBIX IIEHHOCTHBIX OpPHEHTAIlMH U
paciMpeHue onbiTa IEITEILHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YACTH:

1) naTPHOTHYECKOTO BOCITUTAHUS

IIEHHOCTHOT'O OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUYECKOMY
U HAaydHOMY HACJICIHIO, MMOHMMAaHUS 3HAYEHUS XUMUYECKOW HAyKH B >KH3HU
COBPEMEHHOTO OOIIECTBa, CMIOCOOHOCTH BIAJETh TOCTOBEPHOU MHPOpPMAIUEN O
NIEPEIOBBIX JOCTH)KCHUAX W OTKPBITHSIX MHUPOBOW M OTCUECTBCHHOW XHUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOUCTBE MUpPA U OOIIECTBA;

2) TpaKIaHCKOT0 BOCITHTAHUS:

MPEACTaBJICHUS O COIHUAIBHBIX HOPMax M MpaBUIaX MEKIMYHOCTHBIX
OTHOIIIEHU! B KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  y4eOHOUCCIIEOBATEILCKON, TBOPUECKOW M APYrux  BHUAAX
NEeSATeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM NEATEILHOCTH TIPHU
BBITIOJTHGHUU YYCOHBIX, IIO3HABATEIBbHBIX 33J1a4, BBITIOJHEHUH XUMHUYCCKHUX
HKCTIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOCKTOB, CTPEMJICHHUS] K B3aUMOIIO HUMAHHIO
U B3aUMOTIOMOIIM B TMPOIECCE 3TOM Yy4eOHOW MAEATENbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TMIOBEACHUE U TIOCTYNKA CBOUX TOBAPHUILIEH C TO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C Y4ETOM OCO3HAHMSI TTOCIIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO TMO3HAHMUS !

MHPOBO33PEHUECKHE TIPEACTABICHUS O BEIICCTBE M XUMHUUYECKOW PEaAKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTaBJISIOININE
OCHOBY JIJI1 IOHUMaHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, TIPEACTABICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
MPUPOTHOM CPEOU, O POJIM XUMUH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABaTEIbHBIC MOTHBBI, HAIPABJICHHBIC HAa MOJYYE€HUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOAUMBIE 11 OOBSICHEHHS HAOJIOMaeMBIX MPOIECCOB U SIBIICHUH,
MO3HABATEIbHOM, MHGOOPMAIMOHHOW M YHUTATECIhCKOW KYJIbTYpHI, B TOM YHCJIC
HAaBBIKOB CaMOCTOSITEIbHOM paboThl C y4eOHBIMH TEKCTaMH, CIPaBOYHOM



JUTEPATypOi, JOCTYIMHBIMH TEXHHUYECKUMHU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

WHTEpEeC K OOYYEHUWIO W TO3HAHWIO, JIIO003HATEIhHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CcamM000pa3oBaHHIO, TPOEKTHOW W  HCCIEA0BATEIHCKOMN
TeSTEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTU U YPOBHS OOy4CHHS B
JlabHEUIIeM;

4) popMupoBaHNs KYJIbTYPbI 310POBbSI.

OCO3HAaHUE IIEHHOCTU >KU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3J0pOBBI0, YCTAHOBKU Ha 3J0POBBIH 00pa3 >XKM3HU, OCO3HAHHE IMOCIJICACTBUN U
HETMPUSITHE BPEAHBIX MTPUBBIYEK (YIOTPEOICHHUS ATKOT0JIsI, HAPKOTUKOB, KypeHHs),
HEOOXOJIMMOCTH COOJIIOJICHUS] TpaBWi O€30MacHOCTA MpU  OOpalIeHUu C
XUMUYECKUMU BEIIECTBAMU B OBITY U PEATbHOM XKU3HH;

5) Tpy10BOTO BOCTIMTAHMSA:

HMHTEPEC K MPAKTUYECKOMY U3Y4EHUIO MpodeCCHil U Tpy/la pa3IuaHOTO poa,
YBOKEHUE K TPYJIy U pe3yjibTaraM TPYAOBOU AESITEILHOCTH, B TOM YHCJE Ha
OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUU 10 XHUMHH, OCO3HAHHBIM BBIOOD
WHIMBUIYATbHO M TPACKTOPUH MTPOIOHKEHHS 00pa30BaHUsI C YUETOM JIMYHOCTHBIX
HMHTEPECOB U CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
YCIICITHOM PO (HEeCCUOHATBHO U JEeATEIbHOCTU U Pa3BUTUS HEOOXOIUMbBIX YMEHUM,
TOTOBHOCTh aJaTUPOBATLCS B MPOhECCUOHATLHOM CpejIe;

6) IKOJIOrHYEeCKOro BOCIUTAHUA:

AKOJIOTUYECKH IIeJIECOO00pa3HOE OTHOIICHUE K MPUPOJIE KaK HCTOYHUKY
JKU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, TIOHUMAHKUE IIEHHOCTH 3I0POBOTO U
0e3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY
bu3UYEeCKOMY U TMCUXUUECKOMY 3JI0POBbIO, OCO3HAHUE IIEHHOCTH COOJIIOJICHUS
paBuJ1 0€30TMaCHOTO MTOBEICHUS P padOTe C BEIIECTBAMHU, a TAK)KE B CUTYaIIUAX,
YTPOKAIOIIMX 3I0POBBIO U KU3HU JIIO/ICH;

CIIOCOOHOCTH MPUMEHSATh 3HAHMS, MOJydyaeMble MPU U3YICHUH XUMUU, IJIs
pELICHUS 3a/1a4, CBI3aHHBIX C OKPYXKAIOLIEH PUPOTHOU CPEIOH, I TTOBBILIEHUS
YPOBHS  DKOJIOTHYECKON  KYyJbTypbl, OCO3HAHMUS TJIOOAIHLHOTO XapakTepa
AKOJIOTHYECKUX MPOOJIEeM U MyTel MX peIieHHus] TMOCPEACTBOM METOJ0B XUMUH,
AKOJIOTHYECKOTO MBINUICHUSI, YMEHUSI PYKOBOJICTBOBATHCS M B ITO3HABATEIHHOM,
KOMMYHUKATUBHOU U COLMAIIbHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B cocTtaBe wMeranpeaMeTHBIX pPe3yJabTaTOB BBIACISIOT 3HAYMMBIC JIJIS
dbopMHUpOBaHUS MHPOBO33PEHHUS OOIICHAYYHBbIC TMOHATHS (3aKOH, TEOopus,
NPUHIINI, TUTIOTE3a, GaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JIPYTOE. ), KOTOpPbIE
UCTIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX yUEOHBIX IpeaMeTax M IO3BOJIIIOT Ha
OCHOBE 3HAHWM U3 ATHX MPEAMETOB (JOPMHPOBAThH MPEACTABICHNE O IEIIOCTHOM



HAyYHOW KapTHUHE MUPA, U YHUBEPCAIbHbIC yUeOHbIC IEUCTBUS (ITI03HABATENIbHBIE,
KOMMYHHUKaTHUBHBIC, PETryIATHBHBIC), KOTOphIE oOecmeduBaroT (popMHUpOBaHUE
FOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBJICHUIO Y4E€OHOM
JEATEIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE HelCTBUS

ba3oBble JlornyecKkue 1eCTBUA:

YMEHHUSl UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINUICHUS TPU OCBOCHUU
3HAHUU: PACKPBHIBATH CMBICI XUMUYECKUX MOHITHI (BBLACISATh UX XapaKTEPHbIC
MPU3HAKY, YCTAaHABJIMBATh B3aUMOCBSI3b C JPYTMMH MOHSATHUSIMU), UCTIOJIb30BaTh
TOHATUS 111 00BSICHEHUS OTACIBHBIX (PAKTOB U SIBJICHUI, BHIOUPATh OCHOBAHUS U
KpUTEPUU I KJIACCU(PUKAIMU XUMHUYECKUX BEIIECTB M XMMHUYECKHUX PEaKIuH,
YCTaHaBJIMBaTh MPUYUHHO-CJICICTBEHHbIC CBSI3U MEXAY OOBEKTaMH W3Y4YEHUS,
CTPOUTH JIOTUUECKUE pacCyXICHUs (MHIYKTUBHbBIC, JEAYKTUBHBIE, IO aHAJIIOTUN),
JIe7aTh BBIBOJIbI U 3aKJIFOUCHHUS;

YyMEHUE TPUMEHSATh B TMPOIIECCE I[MO3HAHUSI TMOHATUS (NIPEAMETHBIE U
MeTanpeaMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIE) MOJENU, UCTIOJIb3YEMbIE B XUMUH,
peoOpPa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUHU MOJIEIbHBIE PEICTABICHUS —
XUMUYECKUI 3HAK (CUMBOJI JJIEMEHTa), XUMU4eckas (opMyna U YypaBHEHUE
XUMHUYECKOM peakiu — MPU PEIICHUH y4eOHO-TT03HABATENbHBIX 33/1a4, C YUETOM
ATUX MOJIEIbHBIX MPEICTABICHUN BBIABIISTh U XapaKTEPU30BATh CYIIECTBEHHbIE
MPU3HAKUA U3Y4aeMbIX OOBEKTOB — XUMHUECKUX BEIIECTB U XUMUYECKUX PEAKIIUA,
BBISBJISITE  OOIME 3aKOHOMEPHOCTH, MPUUYMHHO-CJCACTBEHHbIE CBSI3U W
MPOTUBOPEUHUS B U3Y4AEMbIX MIPOIIECCaX U SIBJICHUSIX.

ba3osbie ucciieqoBarebCKue JeCTBUSA !

YMEHHUE HCIIOJb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KA4eCTBE OCHOBBI i1 (DOPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbBIX CYXKICHUMN;

MpUOOpETEeHNE ONbITa MO IUIAHUPOBAHUIO, OPTaHU3AMK W TPOBEICHUIO
YUCHHMYECKUX DKCIIEPUMEHTOB, YMEHHE HaOmMoAaTh 3a XOJ0M MpoIiecca,
CaMOCTOSTEILHO MPOTHO3UPOBATh €ro pPe3yibTar, PopMyaupoBaTh 0000IIECHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO OTIBITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOU padoTe.

Pabora c undopmanueii:

yMEHHE BBIOMpATh, AHATU3UPOBATH W HHTEPIPETHPOBATH HH(POpMAIUIO
pPa3IMYHBIX BUJOB U (POpM IpeACTaBICHUS, MTOTYy4aeMyIO U3 Pa3HbIX HCTOUYHHKOB
(HaydHO-TIOMyYJISIpHAsl  JIMTEparypa XHMHUYECKOTO COJIEp)KaHUs, CIIPABOYHbBIC
nocobusi, pecypchl VHTepHeTa), KpUTUYECKUA OIICHUBATH IMPOTHUBOPEUHBYIO U
HEI0CTOBEPHYIO HHPOPMAIIHIO;



YMEHHE NPUMEHATh PA3JIMYHbIE METOJbI U 3aPOChl MPHU MOUCKE U OTOOpE
UHPOPMAIIUM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOJIUMBIX I BBINOJHEHUS
y4€OHBIX U MTO3HABATEIbHBIX 33/1a4 OMPEAENEHHOTO TUIA, TPUOOPETEHNE OTIBITA B
o0jacTl HCMOJb30BaHUS HUH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOI aKTUBHOT'O UCIIOJIb30BAHUS PA3JINYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSTENBHO BIOUPATh ONTUMAIBHYIO (JOpMY ITPEACTABICHUS HHDOPM AU U
WUTIOCTPUPOBATh PEIIAEMbIE 33JauyMd HECJIOKHBIMU CXEMaMH, JuarpaMmMaMu,
apyrumu popMamu rpaduky ¥ UX KOMOMHALUSMU;

YMEHHE HCHOJIb30BaTh M aHAJIM3UPOBATH B IMpoOLECCE Y4YeOHOU H
UCCJIEI0BATENbCKOM IeITEIbHOCTH UHPOPMALIMIO O BIUSHUM ITPOMBIILIEHHOCTH,
CEINbCKOTO XO35MCTBA M TPAHCHOPTA HA COCTOSHHE OKPYKAIOLIEW NPUPOIHOU
Cpensbl.

KomMMmyHMKaTHBHBIE YHUBEpPCaJIbHble Y4eOHbIE 1eHCTBHS:

YMEHHs 3a7aBaTb BONPOCHI (B XOJ€ Auaiora W (WiIM) OUCKYCCUHM) IO
CyLIECTBY  0O0CyXZaeMol TeMmbl, (OpMyIMpOBaTH CBOU  MPEAJIOKECHHUS
OTHOCHUTEJIbHO BBINIOJIHEHUS MTPEAJIOKEHHOM 3a1auH;

YMEHHUS  TPEJCTABIATh  IOJyYEHHBIE  PE3yJIbTaThl  O3HABATEIbHOM
NESITEIbHOCTU B YCTHBIX M TNHCBMEHHBIX TEKCTaxX; JIe€JaTh MPE3EHTALUIO
PEe3yIAbTaTOB BBIMOJHEHHUS] XUMHUYECKOTO 3KCIEpUMEHTa (JIAOOPATOPHOTO OIBITA,
Ja00paTOpHOU padbOTHI MO0 UCCIIEAOBAHUIO CBOMCTB BEUIECTB, YUEOHOI'O MPOEKTA);

YMEHHUS Y4eOHOrO COTPYIHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABATEIbHOM M HCCIEAOBATENIbCKOM  JESITENbHOCTH NPU  PELICHUU
BO3HUKAIOIIMX MpoOJieM Ha OCHOBE yuyéTa OOIIMX MHTEPECOB M COTJIACOBAHMS
no3uiuii (00CyxaeHusi, 0OMEH MHEHUSIMHU, «MO3TOBbIE IITYPMbI», KOOPAUHALIUS
COBMECTHBIX JCHCTBUM, ONpelNeJeHUe KPUTEPUEB MO OLIEHKE KayecTBa
BBITIOJTHEHHOM pabOThI U IPYTHE).

PeryasiTuBHble YHHBepCcaJIbHbIEe YUeOHbIE JeCTBUA:

YMEHHUE CaMOCTOSITEIbHO OMpPEAENsATh LEMU JEATEIbHOCTH, IJIAHUPOBATH,
OCYILECTBIATh, KOHTPOJUPOBATh U MPU HEOOXOAUMOCTU KOPPEKTUPOBATH CBOIO
NesITeNIbHOCTh, BbIOUpaTh HanboJiee 3pPekTrBHbIE CIOCOODBI pElIeHUs! YUeOHbIX U
MO3HABATENbHBIX 337]a4, CAMOCTOSITEIbHO COCTaBJISITh WM KOPPEKTUPOBAThH
MPEJIOKEHHBIA AITOPUTM JEUCTBUM NPU BBINNOJHEHUH 33aJaHUM C Y4ETOM
MOJIy4YE€HHS HOBBIX 3HaHMWA 00 M3y4aeMbIX OOBEKTAaX — BELIECTBAX M PEaKLUsX,
OIICHUBAaTh COOTBETCTBHE IOJYYEHHOTO pe3yibTara 3asBJICHHOW 1M, YMEHHUE
UCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIPEAJIaraéMble B YCJIOBUU 3a/IaHUM.

INPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe mnpeaMeTrHbIX peE3yabTaTOB IO OCBOEHHUIO O0053aTEIbHOTO
COJIep>KaHUs, YCTAaHOBIIEHHOTO JaHHOUW (deaepanbHON paboueld mporpammoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYarONMMUCS HaydHBIC 3HAHWS, YMEHHUS U CTIOCOOBI



neucTBul, cnenuduyeckue s OpeaMEeTHOM oOnactu  «XuMHs», BHJIbI
JNEATENIbHOCTH MO0  TMOJY4EHUIO HOBOTO  3HAHUSA, €ro  HWHTEPIPETalnH,
npeoOpa3oBaHUIO U MPUMEHEHHIO B PA3JIMIHBIX YICOHBIX M HOBBIX CUTYaITUSX.

K koniry oOy4enusi B 8 kj1acce nmpeIMeTHbIE pe3yiIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOITMXCS YMEHHIA:

e PpacKpbIBAThb CMBICI OCHOBHBIX XMMHWYECKUX MOHSATHI: aTOM, MOJIEKYJIA,
XUMHAYECKUM DJIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oIHOpOIHAS 1 HEOJHOPO/IHAA ), BAIGHTHOCTh, OTHOCUTENIbHAS. aTOMHAs U
MOJIEKYJISIDHAsE Macca, KOJMYECTBO BENIECTBA, MOJIb, MOJIpHAs Macca,
MacCoBas J0JI1 XUMHUECKOTO 3JIEMEHTa B COCTUHEHUH, MOJIIPHBIN 00BEM,
OKCHUJl, KHCJOTa, OCHOBAaHUE, COJb, JIEKTPOOTPHULATEIBHOCTh, CTEICHb
OKHUCJICHUSI, XUMUYECKas peakius, KilacCU(pUKalusg Peakiuii: peakiuu
COCIMHEHUSI, PEAKUMU Pa3JIOKEHUs, PEAKIUU 3aAMEIICHUS, PEaKIUU
00MeHa, 2K30- U SHAOTEPMUYECKHUE PEAKITUH, TEIIOBOM 3P dEeKT peakiiuu,
PO aToma, DJEKTPOHHBINM CJIOM aTroma, aroMHas OpOUTalb, paauyc
aToMa, XMMHYECKasi CBS3b, MOJISIPHAS U HETOJISIpHAsT KOBAJICHTHAS CBS3b,
MOHHAs CBSI3b, MOH, KATUOH, aHUOH, PAaCTBOP, MACCOBAsl JI0JI1 BEIIECTBA
(MpOLICHTHAsA KOHIIEHTpPAIUs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX TMOHSATAU U
MPUMEHSTh 3TU MOHATHUS NPU ONMKUCAHUHU BEIIECTB U UX MPEBPALLCHUN;

e HCTOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY I COCTaBJICHUS (opMyll
BEILIECTB U YPABHCHUIN XUMUYECKUX PEAKIIUM;

e OIpPEIETIATh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCJICHHMsS  DJIEMEHTOB B  OHWHApHBIX  COCHMHECHHSX,
MPUHAJIEAKHOCTh BEIIECTB K OMNPEACIEHHOMY KIIACCY COCAUHECHUM 10
dbopMynaM, BHUJ XUMHUYECKOW CBA3M (KOBAJCHTHAas W WOHHAasi) B
HEOPraHUYE€CKUX COCAUHEHUSIX;

e packpsiBatb cmbica llepuonuueckoro 3akona JI. U. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHUE TMEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKUX DAJIEMEHTOB OT MX MOJIOKEeHUA B [lepuoanueckon cucreme,
3aKOHOB COXPAHEHHUsI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO -
MOJIEKYJISIPHOTO YUY€HHUSI, 3aKOHA ABOTaJIpo;

e ONUCHIBATh M XapakTepu3oBaTh TaOiuuHyro ¢opmy Illepuoanyeckoit
CUCTEMBl XMMHUYECKHUX DJIEMEHTOB: pa3ivyaTh IOHATHS «TJIABHAs
noarpynna (A-rpymnmna)» u «nodounas noarpymnmna (b-rpynmna)», mansie u
OoJbIIE TIEPUOJIBI, COOTHOCHUTH OOO3HAYEHHUS, KOTOpPHIC HMEIOTCS B
tabmuie «lleproguueckas cuctema xumudeckux smementoB JI. W
MenpeneeBa» C YHUCJIOBBIMM XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB



XUMHUYECKHX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YUCIIO IIEKTPOHOB
Y pacupesiesIeHUE UX MO AIEKTPOHHBIM CJIOSAM);

KJIacCU(UUMPOBATh XUMHUYECKHE AJIEMEHThI, HEOPTaHUYECKHE BELIECTBA,
XMMHUYECKUE pEaKkUMU (IO YUCIY U COCTaBY YYacCTBYIOUIMX B PEAKLMH
BEIIECTB, MO TEIIIOBOMY P EKTY);

XapakTepU30BaTh (ONMUCHIBAaTh) OOIIME XUMHUYECKHE CBOMCTBA BEILECTB
Pa3JIMYHBIX KIACCOB, OATBEPIK/1asi ONMCAHNE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOLIMX XUMUYECKUX PEAKLINN;

IIPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaUECTBEHHOTO
COCTaBa, BO3MOYKHOCTM IIPOTEKaHHWsI XHMHYECKUX MPEBPALICHUN B
Pa3IMYHBIX YCIOBUSAX;

BBIYUCJISITh OTHOCUTEIBHYIO MOJIEKYJSIDHYIO U MOJISIPHYIO MaccChl
BEUIECTB, MACCOBYIO JOJIO XHMHUYECKOTO »3JeMeHTa 1o ¢opmyJe
COEIMHEHHU S, MaCCOBYIO JI0JIIO BELLIECTBA B PACTBOPE, NPOBOAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKOU peaKlnu;

IPUMEHSITh OCHOBHBIE OIEPAIIMA MBICIUTEIBHOM IEATENbHOCTH — aHAIIU3
U CHHTE3, CPaBHEHHUE, 0000IIEHUE, CUCTEMAaTU3alNIO, KIacCU(PUKALIHIO,
BBISIBIICHUE NPUYUHHO-CJICICTBEHHBIX CBSI3€H — ISl M3Y4YEHHsI CBOMCTB
BEUIECTB M XUMHMUYECKUX PEAKIHUM, €eCTECTBEHHO-HAYYHBIE METObI
NO3HAHUA — HaOMIOJEHUE, U3MEPEHUE, MOJIEIUPOBAHHUE, SKCIIEPUMEHT
(peanbHbIN U MBICJICHHBIN);

ClIe0BAaTh  IIPaBWIaM  [OJIb30BAHUS  XUMHUYECKOM  NOCYAOH W
Ja0opatopHbIM O00OpYJOBaHWEM, a TaKXKe MpaBUiIaM OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKLUMSIMU TIO BBIMIOJHEHUIO
Ja00paTOPHBIX XWMHUYECKUX OIBITOB MO MOJYYEHHI0 U COOMpaHUIO
ra3oo0pa3HbIX BeHIeCTB (BOJAOPOJA M KHUCIOPOJa), MPUTOTOBICHUIO
PAcCTBOPOB C ONPEAECIEHHOW MAaCCOBOM NOJIEN paCTBOPEHHOIO BEILIECTBA,
IUIAaHUPOBaTh W MPOBOJUTH  XUMHUYECKHE  HKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEIOYEH U KUCIOT C TOMOIIBIO HHIUKATOPOB
(maxmyc, peHondTaner, METUIOPAHX U IPYTHE).

K xonIty oOydeHus B 9 Ki1acce rmpeaMeTHbIE pe3yJIbTaThl HAa 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0YUAIOUMXCS YMEHHI:

pacKpbIBaTb CMBICJ OCHOBHBIX XHMHYECKUX TOHATUNA: XUMHUYECKHM
JJIEMEHT, aToM, MOJIEKYJa, HOH, KaTuOH, aHHOH, MPOCTOE BEIIECTBO,
CJI0KHO€ BEIIECTBO, BAJEHTHOCTb, AJIEKTPOOTPHULATEIbLHOCTh, CTENEHb
OKHUCJICHHSI, XUMUUECKasi peaKiusi, XUMHUUECKasi CBsI3b, TEIUIOBOU A heKT
peakiuu, MOJb, MOJSIpHBIH  O0O0BEM, pacTBOp,  DIEKTPOJHUTHI,
HEDJICKTPOJIUTBI, JJIEKTPOJUTHYECKAsT JUCCOLMAIUS, PEAKIUMH HOHHOTO
oOMeHa, Karaqu3aTop, XUMHYECKOE€ paBHOBECHE, OOpaTuMble U



HEOOpaTUMBbIE PEAaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHCJITENb, BOCCTAHOBUTENIb, OKHUCJIEHWE H  BOCCTaHOBJICHHE,
amutoTponusi, aM(pOTEPHOCTh, XUMUYECKasi CBS3b (KOBaJICHTHAs, MOHHAs,
METAJUINYECKAsA), KPUCTAUIMYECKAsT PEIIETKA, KOpPpPO3Usl METAJUIOB,
CILIaBbl, CKOPOCTb XHMMHYECKOM PpEaKIMH, IPEAEIbHO JOIyCTUMAs
koHueHrpauus 111K Bemectsa;

WUIFOCTPUPOBATh B3aWUMOCBSI3b OCHOBHBIX XMMHYECKUX TOHATHU U
MPUMEHSATH 3TH MOHATHUS NPU ONKUCAHWUU BEUIECTB U UX MPEBPALLCHUM;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY Uil COCTaBJIE€HUA (POpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINM;

ONPEAEIISATH BAJICHTHOCTD U CTETIEHb OKUCJICHHUSI XUMHUYECKUX JJIEMEHTOB B
COCIMHEHUAX pAa3JMYHOTO COCTaBa, IPUHAIJIEKHOCTh BELIECTB K
ONpeNENEHHOMY KJIACCy COEAMHEHMH MO (QopMynaM, BUJA XUMHUYECKOU
CBSI3M (KOBA&JIEHTHAsA, HMOHHAsA, METAUIMYECKasi) B HEOPraHMYECKUX
COEMHEHUAX, 3aps] MOHA 10 XUMUYECKOU (hopMylie, XapakTep cpenbl B
BOJIHBIX PACTBOPAX HEOPTAHMYECKUX COCAMHEHUMN, TUIT KPUCTAILIMYECKOU
PEETKN KOHKPETHOTO BEIIECTBA;

packpeiBath cMbIci Ilepunogunueckoro 3akona JI. WM. Menpgeneesa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMCHIBATh W XapAKTEPU30BATH
tabimunyto ¢opmy llepuoguueckoid cUCTEMBbl XUMHUYECKUX 3JIEMEHTOB:
pasziuyarh TNOHATHS «rjaBHas mnoArpymnmna (A-rpynna)» U «mnododHas
noarpynna (b-rpynma)», maneie W OOJIbLIME NEPUOABI, COOTHOCHUTH
0003Ha4YeHMs, KOTOpbIE MMEIOTCA B MEPUOAMYECKON Tabiuue, C
YUCJIOBBIMM ~ XapPaKTEPUCTHKAMU  CTPOEHUS aTOMOB  XHMHYECKHX
AIIEMEHTOB (COCTaB M 3apsj] sapa, oOIlee YHCIO JJIEKTPOHOB U
pacmpenenieHue WX 0 JJIEKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIMe
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB M MX COEIUHEHUH B
npeAenax MajblX NEPHOIOB U IJIaBHBIX NOATPYIN C YYETOM CTPOEHUS HX
aTOMOB;

KJacCU(UUMPOBATh XUMHUUYECKHE 3JIEMEHThI, HEOPraHMUYECKUE BEIIECTBA,
XUMHYECKHE peakluu (MO YMCIy M COCTaBy YYacTBYIOIIMX B pEaKLUU
BEIIIECTB, IO TEIUIOBOMY 3(PEKTy, 0 U3MEHEHHUIO CTENECHEW OKUCIICHUS
XUMHUYECKHUX AJIEMEHTOB);

XapaKTepHu30BaTh (OMHUCHIBATH) OOIMME W CHEHM(PUICCKHE XUMUYECKUE
CBOMCTBA MPOCTBIX W CJOXHBIX BEHIECTB, IOATBEPXKAAs ONKHCAHUE
pUMEpPaMH MOJIEKYJSIPHBIX M WOHHBIX YpPaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIINM;

COCTABJIATb YPABHEHHS DIJIEKTPOJUTHYECKOW JUCCOLMAIMU KHCJOT,
HIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMIT HOHHOTO



oOMeHa, YypaBHEHHMS pEaKlUWd, MOATBEPKIAIONIUX CYIIECTBOBAHHE
TeHEeTUYECKON CBSI3M MEXK/Y BEILIECTBAMU PA3JIMUHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIHUTEIbHO-BOCCTAHOBUTEIbHBIX —PEAKIHIA
MOCPEICTBOM COCTABJICHHUS AIEKTPOHHOTO OallaHca ITHX peakluii;
NPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTU OT UX CTPOEHHS,
BO3MOKHOCTH TPOTEKAHUS XUMHUYECKUX MPEBpPALICHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBIUHMCIIATh OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO M MOJIPHYIO MAacChl
BEIIECTB, MACCOBYIO [OJIO XHUMHYECKOTO »J3JIeMEHTa 1o QopMmye
COEIMHEHMSI, MACCOBYIO JI0JIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOH peakiuy;

coOoaTh  MpaBWia  TOJb30BaHHUA  XUMHYECKOW  TOCYIOoH U
Ja00paTOpHBIM  O00OpYyIOBaHMEM, a TaKXkKe IMpaBuwia OOpaleHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH IO BBITIOJHEHHIO
JTa00paTOPHBIX XUMHUYECKHX OMNBITOB MO IMOJYYEHUIO M COOMpPaHHUIO
razoo0pa3HbIX BEIIECTB (AaMMHUaKa U YTIJIEKUCJIOTO ra3a);

OPOBOJUTh  PEAKIWH, IOJTBEPXKIAIONIME KAYeCTBEHHBIH  COCTaB
Pa3NMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPU[ -, OPOMHUI-,
uoaua-, kapOoHar-, ¢ocdar-, cuwimkar-, cynbdar-, TUIPOKCH]I-UOHBI,
KaTHOHbI aMMOHHS M WOHBI U3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOLHE B
BOJHBIX PaCTBOPaX HEOPTAaHUYECKUX BEIIECTB;

NPUMEHSTh OCHOBHBIC OTIEPAIMU MBICIUTEIbHON JASSITEIbHOCTH — aHAIN3
U CHUHTE3, CpaBHEHHE, OO0O0OIIEHUE, CUCTEMATU3AIUIO, BBHISIBJICHUE
NPUYUHHO-CIIEICTBEHHBIX CBSI3€W — JJII M3y4Y€HHs] CBOMCTB BEIECTB U
XAMUYECKUX PEaKIUil, €CTeCTBEHHO-HAyYHBIE METOAbl TIO3HAHHUS —
HaOJFO/ICHNE, M3MEPEHUE, MOJISIMPOBAHKUE, SKCIIEPUMEHT (pEalbHbIN U
MBICJICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE 8 KJIACC

KoaunyecTrBo yacoB

Ne HaumeHoBaHMe pa3iesioB U DuieKTpoHHbIE (U poBHIE)
KonTpoabHubie IIpakTH4yeckue
n/n TeM IPOrpaMMbl Bceero oOpa3oBaTeJibHbIE peCypchbl
padoThI padoThI
Paszneu 1. [lepBonayajibHble XUMHYECKHE IOHATHS
Xumus — BaxkHasi 001aCTh

11 €CTEeCTBO3HAHUS U 5 5 bub6moreka [IOK

' MPaKTUYECKON JesTeIbHOCTH https://m.edsoo.ru/7f41837¢c

4eJloBeKa

19 BemecTtBa 1 xuMmuueckue 15 1 bubnuoreka [IOK

' peakuuu https://m.edso0.ru/7f41837¢

Hroro mo pazneny 20

Pa3znea 2. BaxkHeiime npeAcTaBUTe/ M HEOPraHUYe CKUX BelleCTB
91 Bo3znyx. Kucnopon. Ilonsitue 5 bubmmnoreka LIOK

' 00 okcuaax https://m.edsoo.ru/7f41837c
99 Bognopox. Ilonsarue o xucinorax 8 1 bubnmnoreka LIOK

' U COJISAX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsrl. [lonsitue 06 5 1 1 bubmuotexa LIOK

' OCHOBaHHMSAX https://m.edso0.ru/7f41837¢
24 OCHOBHBIE KJ1acChl 11 1 1 bubnmoreka [IOK

' HEOPraHUYECKUX COCIMHCHU I https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Pa3neu 3. [lepuoanueckuii 3akon u [lepuoauyeckasi cucrema xummnueckux 3jeMeHToB /. U. MennesieeBa. CTpoeHune aToM0OB.
Xumuyeckas cBsizb. OKUCIANTEJIBbHO-BOCCTAHOBUTEIbHbIE PeaKIul

3.1

[Tepuoauuecknii 3aK0H 1

7

bu6mmoteka [IOK



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

Ilepuonnueckas cucrema
XUMUYECKUX 3eMeHToB J[. U.
MenneneeBa. CtpoeHue atroma

https://m.edsoo.ru/7f41837¢

XuMuyeckas CBS3b.
3.2 OKHACIATEIIBHO- 8

BOCCTAaHOBUTCJIBHBIC PCAKIITU N

bu6moreka [IOK
https://m.edsoo.ru/7f41837¢c

Uroro no paznen 15 bubmmorexa TIOK
pasery https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 buomorexa TIOK
p p https://m.edsoo.ru/7f41837¢c
OBLIEE KOJIMYECTBO YACOB I1IO 68 5
[MPOTPAMME
9 KJIACC
KoauvecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudpoBbIe)
Ne i/ Kontpossbnbie | IIpakTuueckune
NMPOrpaMmabl Bcero o0pa3oBareJibHbIE
padoThbI padoThbI
pecypcebl
Pa3neu 1. BemecTBO M XMUMH4YeCKHE peaKINU
[loBTOpeHue u yroydiaeHue 3HaHUI bubmmnoreka [IOK
1.1 ) 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubanoreka LIOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DJEKTPOIUTHYECKAS UCCOIIHAIHSI. 8 1 1 bubamnoreka LIOK
' XHUMHYECKHE PEaKI[Mu B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17

Paznen 2. HemeTasibl 1 UX cOeAUHE HUS



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

21 OO0mas XxapakTepuCTHKa XUMHUYECKUX 4 bubmmoreka [IOK
' anemeHTOB VIIA-rpynmbl. ["amorenbr https://m.edsoo.ru/7f41a636
06
- 1ast xapz\i/lcerel_mcha XszMI/I‘leCK‘I./IX . BuGmorexa LOK
' JICMEHTOB TPYIIBL. fepa i e https://m.edso0.ru/7f41a636
COEIUHEHHS
OO0mas xapakTeprucTUKa XHMUYECKAX
23 VA- A 7 bu6moreka [IOK
' ICMEHTOB rpymibL. A3OT, GocGop 1 ux https://m.edsoo.ru/7f41a636
COEIUHEHHS
OO0mas XapakTepucTUKa XMMHUECKUX
24 ay1eMeHTOB |VA- OBl YIiaepon u 8 Bubmmorexa LIOK
' B TPYIIHL- p https://m.edso0.ru/7f41a636
KPEMHHH ¥ UX COCAMHEHUS
Hrtoro 1o pazuery 25
Paznea 3. MeTasjibl M HX coeIMHE HUS
N bu6mmoreka [JOK
31 Obupe caoficTsa METAIIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 BaxxnHelnme MeTaIBl U UX COEAUHEHUSA 16 https://m.edsoo.ru/7f41a636
Hroro no pasneny 20
Paznen 4. Xumus u okpykammas cpeaa
41 B 3 bu6moreka [IOK
: CIEeCTBA M MaTEpUaJIbl B )KU3HHU YCIIOBEKA https/m.edsoo.ru/ 7412636
Hrtoro 1o pazuery 3
PesepBHOC Bpems 3 bubmmorexa TIOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HHOYPOYHOE INTAHUPOBAHHUE 8 KJIACC

KoJumnuecTBo yacos DJIeKTPOHHbIE
Ne Hara ¢ poBbIE
Tema ypoka Kontpoabnubie | IlpakTuyeckue
n/m Bcero u3ydyeHusi | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypcbl
1 [Ipeamer xumuu. Posb XumMuu B )KU3HU 1 bubmuorexa [IOK
yeJoBeKa. Tena U BelecTBa https://m.edsoo.ru/ff0d210c
5 m 1 bubmuoreka IIOK
OHSATHE O METOJIaX MO3HAHUS B XUMHH https://m.edsoo.ru/ff0d227e
[pakruueckas pabota Ne 1 «lIpaBuna
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubnunoreka LIOK
oOpareHust ¢ 1a00paTOpPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Yucrtele BerecTBa 1 cMecH. CiocoObl Bu6nunoreka [JOK
4 N 1
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[pakruueckas pabota Ne 2
5 «Paznenenue cmeceit (Ha mpuMepe 1 Brbmaorexa HOK
. p p https://m.edsoo.ru/ff0d28c8
OYHCTKH TTOBAPEHHOU COJIH )»
bu6nmoreka [IOK
6 ATOMBL M MOIISKYIIHI 1 https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHE 3JIEMEHTEI. 3HAKU 1 bubmunorexa [IOK
(CUMBOJTBI) XHMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie ¥ CIOXKHBIE BEIeCTBa 1 bubmorexa HOK
P i https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJICKYJISIPHOE yUCHHUE 1 bubmorera HOK
P Y https://m.edsoo.ru/ff0d2d50
10 3aK0H MTOCTOSIHCTBA COCTaBa BEITCCTB. 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

Xumnueckas gopmyna. BaneHTHOCTB
aTOMOB XMMHYECKHX JJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OTHOCHUTENIbHAs aTOMHAasI Macca.

bu6nunoreka [JOK

11
OTHOcHTENBbHASI MOJIEKYIISIPHAsT Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XMMHYECKOTO bubmuoreka IIOK
3JIEMEHTA B COEMNHEHNUN https://m.edsoo.ru/ff0d350c
13 KonuuecTBo BemecTBa. MoJib. bubmuoreka [IOK
MounsipHas macca https://m.edsoo.ru/ff0d5230
duznyecKkre U XUMUYCCKUE SBIICHUSL. bu6nmoreka [IOK
14
XuMuueckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 yciaoBUSI MPOTEKAHUS bubnnoreka LIOK
XUMUUYECKUX PEaKUUI https://m.edsoo.ru/ff0d3a16
3aKOH COXpaHEHUsl MACChl BEIECTB. bubmuotexa LIOK
16
XUMHYECKHUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
BbrunciieHus KOJIHYeCTBa, MACChI
17 bu6nunoreka [JOK
BemeCT]fa 11O YPaBHCHMAM XHMUHCCIIX https://m.edsoo.ru/ff0d5708
peakiuit
Krnaccudukanmss XuMHUECKUX PEAKIINI
18 (COGI{I/IHq;HI/IH A3710KEHUA P Brbmaorexa HOK
P : https://m.edso0.ru/ff0d3f34
3aMelleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBI-
19 sHnukoneauct. O6o0IEeHNe U bubmorexa TIOK
H AT Hf https://m.edsoo.ru/ff0d40c4
cucTeMaTh3aIus 3HaHU |
20 KonTponbhas padora Nel o reme bubmuotexa LIOK
«BemiecTBa M XUMUYECKHE PEAKLIUM https://m.edsoo.ru/ff0d4290
Bos — cMech razoB. Cocra
X MEEh 1508 ap bubmnorexa [IOK
21 Bo3ayxa. Kucnopog — snemeHT u

npocToe BemecTBo. O30H

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

dusnueckre 1 XUMUUECKUE CBOVICTBA

22 Kucaopoaa (peakiuu OKUCICHUS brbmmorexa [IOK
PO K ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcuaax
Crioco0bl MOJTy4eHHUsI KUCIIOpOo/ia B

93 6 i pon Bu6nunoreka [IOK
1a00paTOPUH M TIPOMBIIITICHHOCTH. https://m.edsoo.ru/Ff0d497a
[Ipumenenue kucnopona
TernoBoit adexr XxuMIIEcKoi

24 peakiuu, NOHATHE O Bbu6nunoreka [JOK
TEPMOXUMHUYECKOM ypaBHEHUH, K30~ U https://m.edsoo.ru/ff0d4790
SHJOTEPMHYCCKUX PEAKITUSX
it e e .

) 30nnn30 (HedTh, yroib U M éaH) Bu6miorexa LIOK

AIPASHCHHC BOSYXA, CLIOCODBL ero https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHHS
[Ipakrtuueckas pabdora Ne 3 o Teme
26 «[lonyuenue u coOupanue KUCIOPOaa bubmiorexa LIOK
i _ P oA, https://m.edsoo.ru/ff0d4ae2
U3y4YCHUE €T0 CBOWCTBY»

97 Bonmopox — anemMeHT u ipocToe Bbu6nunoreka [JOK
BelecTBO. Haxoxnenue B nmpupoje https://m.edsoo.ru/ff0d4dd0
du3nUecKre U XUMHYECKHUE CBOMCTBA bubmuoreka IIOK

28
Bosopona. [I[pumenenue Bogoposaa https://m.edsoo.ru/ff0d4dd0

29 [TonsiTHEe 0 KMCIOTaX U COJISAX butmmorera LIOK

https://m.edsoo.ru/ff0d50d2

30 CniocoObl moTydeHus BOAOPO/Ia B bubnuoreka [IOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[Ipaxruueckas padora Ne 4 o teme

31 «rP}OJI H:Hne 511/1 I2061/1T aHue BIL (T) 1:)4 a butmmorera LIOK

ya N p Aopoaa, https://m.edsoo.ru/ff0d4f42
W3Y4CHHE €r0 CBOWCTBY
32 Monsipablii 00bEM ra3oB. 3aKOH bubnnoreka LIOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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ABorajipo

https://m.edsoo.ru/ff0d542e

Brruncienust 00béMa, KOIHYECTBA

33 bubmuoreka [IOK
BOHIECTBA Tasa 1o ero H3BeCTH(?_My https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIECTBA MU 00BEMY
Boruncienus 00bEMOB ra3oB 1o

34 ABHEHUIO PEAKI[M1 Ha OCHOBE 3aKOHA bubmaorexa HOK
ypap P ! https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIEHUI Ta30B

35 duznyecKkrue U XUMUYECKAE CBOMCTBA bubmuoreka [IOK
BOJBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonsTHE 00 bubmuoreka [IOK
WHIUKATOPaxX https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HaceieHHbIE

37 P P M bu6nmoreka [JOK
Y HEHaCHIIIEHHbIE pacTBOpbl. MaccoBast https://m.edsoo.ru/Ff0d5b40
JIOJISI BEIIECTBA B PACTBOPE
[Ipaktuyeckas padora Ne 5 mo Teme
«[IpuroroByieHre pacTBOPOB C bubnunoreka LIOK

38 . . . . .

OonpenenEéHHON MacCOBOM J10J1EN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BEILECTBAY

39 KontposnbHas padora Ne2 no teme bu6muotexa LIOK
«Kucnopoa. Bogopoxn. Bona» https://m.edsoo.ru/ff0d6342

40 OKcupl: cocTaB, KiIaccupuKaus, Bu6nunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[lonyyeHue n XMMHYECKUE CBOWCTBA

a1 dore bubmmoreka [IOK
KUCHOTHBIX, OCHOBHBIX T aMOTCPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHHUS: COCTaB, KJIACCH (PUKAIHS, bubmuoreka [IOK

42 .

HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [TomyueHre M XUMHUYECKHE CBOMCTBA bubmmoreka [IOK
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https://m.edsoo.ru/ff0d67ca

OCHOBaHMU
Kucnotsi: cocras, kmaccuukanus, Bbu6nunoreka [IOK
44 _
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [lonydyeHune u XuMHUUYECKHE CBOMCTBA bubmuotexa LIOK
KUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 ép AHne) P bubmuorexa [IOK
CHOSO Pl TOMTYHCHIA, XHMITACCIIC https://m.edsoo.ru/00ad9474
CBOMCTBA
[Ipakrryeckass padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIBHBIX 33/]1a4 110 TEME bubmuoreka [IOK
«OCHOBHBIE KJ1aCChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHU )
48 I'eneTnyeckas cBs3p MEXKIYy KlaccaMu bubmuotexa LIOK
HEOPTraHUYECKUX COCTMHEHU I https://m.edso0.ru/00ad9a50
. bubnunoreka [IOK
49 O0o0ImeHNEe 1 CHCTeMAaTH3allks 3HAaHU I https+//m.eds00.ru/00ad9ch?
KonTponrsnas padota Ne3 mo teme
50 "OCH(I))BHBIG Kﬂzccm HEOPTaHHUIECKUX buomorexa LIOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
IlepBbie MONBITKY KIacCU(UKALTAN
51 P 1(?[ i bu6nmmoreka [IOK
XUMHHUCCKUX SJICMCHTOB. LIOHATHE O https://m.edsoo.ru/00ad9ffa
TpYIIax CXOIHBIX DJIEMEHTOB
[Tepuoanueckuii 3aK0H 1
59 H PHOA Bu6nunoreka [JOK
CPHOIMHECKA CHCTEMA XHMHIHECKIX https://m.edsoo.ru/00ada52c
aniemeHnToB /1. . MenieneeBa
53 [eprop TBI, 110 TTBI buomorexa LIOK
PHOJBL, TPYITIBL, TTOATPYI https://m.edsoo.ru/00ada52c
54 Crtpoenne atoMoB. CoCTaB aTOMHBIX bu6muotexa LIOK
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siiep. M3oTonsl

https://m.edsoo.ru/00ada342

CtpoeHue IIeKTPOHHBIX 000I04YeK

55 I . bu6nmoreka [IOK
4TOMOB 3IIEMCHTOB LICPHOAMHCECKOU https://m.edsoo.ru/00adagbc
cuctemsl J1. 1. MenaeneeBa
XapakTeprucTuka XHMHIECKOTO
3JIEMEHTA 110 €T0 MOJI0KEHHIO B bubmuoreka [IOK

56 . _

[lepuoaunueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
Meneneena

3unauenue [lepuoauyeckoro 3akoHa Jist

pa3BuTHs HayKu ¥ nipaktuku. []. M. bubmuotexa LIOK

57 N '

MeHnieneeB — yu€HBIH, TTeIaror 1 https://m.edsoo0.ru/00ada96e
rpakIaHUH
PesepBHbIii ypok. O000IIIEHNE 1
58 CI/ICTIe)MaTmZp WS 3HAHUH / bubmuorexa [IOK
. t https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponsuas padora Ne4 o teme
59 «CiI T(I))eIJ{I;: ai(l))Ma ;I/IMI/IIIIGICKZIHMCBSISL» bubmoreia IOK
p . ) https://m.edsoo.ru/00adb486
/ Beepoccuiickas mpoBepouHasi pabota
DJIEKTpOOTPULIATENBHOCTh ATOMOB bubnuotexa LIOK

60
XUMHYECKAX DJIEMEHTOB https://m.edsoo.ru/00adaab8

61 HNonnag xummuueckast CBS3b bubmorexa TIOK

https://m.edsoo.ru/00adac34

62 KoBanenTHas noysipHas XaMu4eckas bubnnoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab8

63 KoBasieHTHas HenoasipHas XUMUYecKast bu6motexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8

64 CreneHn OKACIEHUS Bu6morera HOK

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



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
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https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28

65 OKHUCIUTENBHO-BOCCTAaHOBUTEIIBHBIC 1 bubmuoreka IIOK
peaxkuuu https://m.edso00.ru/00adb076
bu6nunoreka [JOK
1
66 OKHCIHTEIH H BOCCTAHOBHTEIIH https://m.edsoo.ru/00adb076
PesepBHbIii ypok. O000mICHHE 1
67 P P . 1 bubmuoreka IIOK
CHCTEMATHSAMHA SHAHHH TO TeME https://m.edsoo.ru/00ad9ch2
«Ctpoenne aroma. XUMHUYECKAsI CBS3b)
68 PezepBHbIii ypok. O6001ICHNE 1 1 bubnnoreka LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68 5 4
[TPOTPAMME
9 KJIACC
KounyecTBo yacos DJIeKTPOHHbIE
Ne Hara ¢ poBbIe
Tema ypoka Kontpoabubie | IIpakTuyeckue
n/n Bcero H3y4YeHHusi | 0o0pa3oBaTeJIbHbIC
padoThI padoThI
pecypcbl
[lepruonnuecknii 3aK0H.

1 [lepnonuueckas cucrema 1 Bbu6nunoreka [JOK
XUMHYEeCKuX dnemMeHToB []. U. https://m.edsoo.ru/00adb59
MenpeneeBa
3aKOHOMEpHOC 3MEHE

, KUH MEPHOCTH 11; M3MECHCHHU U , BuGmiorexa LOK
CBOUCTB X“}““ec X JJICMCHTOB https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOJIOB

3 Kiaccudukanms 1 HOMEHKIaTypa 1 bubmmoreka [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
Buapl XuMHU4eCKOM CBSI3M U THITBI bubmuoreka IIOK

4 R 1 :

KPUCTAUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
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https://m.edsoo.ru/00adbac6

KonTponbnas padora Nel o reme

5 «lloBTOpEHME U yriyONeHne 3HaAaHUN
OCHOBHBIX Pa3ZIesIoB Kypca 8§ Kiacca

6 Knaccuduramms XuMudeckux bubnnoreka [IOK
peaxuuii o pa3IuyHbIM MPHU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsTHE O CKOPOCTH XMUMHUYECKOU

7 eakruu. [IoHsTHE O TOMOTEHHBIX U bubmorexa TIOK
PCAKIHH. https://m.edsoo.ru/00adbe9a
TeTEePOTeHHBIX PEAKITUSIX
[TonsATHE O XMMUYECKOM PaBHOBECHU.

3 ®daxTopbl, BIUAIOLME Ha CKOPOCTh bubmuotexa LIOK
XAMHYECKON PEAKIIUU M TTOJI0KESHHUE https://m.edsoo.ru/00adc28c
XAMHYECKOTO PaBHOBECHUS
OKHCIUTENTPHO-BOCCTaHOBUTEIIBHBIC bubmuoreka [IOK

9 .
peakuuu https://m.edsoo.ru/00adcade
Teopus 3IEKTPOIMTHIESCKOM

10 I/ICEO Ha II/:;IP CubHBIE U c1a0bIe bubmorera IOK
A AT, https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI

11 HonnEbie ypaBHEHUS peakui bubmuorexa [IOK

P p https://m.edsoo.ru/00add448
XUMHYeCKHe CBOMCTBA KUCIOT U
12 OCHOBAHMII B CBETE IIPEICTABICHUH bubmorexa TIOK
pun https://m.edsoo.ru/00add5d8
00 JIEKTPOTUTHIECKON TUCCOIHAIUH
XUMHYECKHE CBOMCTBA COJICH B CBETE
13 peacTaBiIeHul 00 bubmorexa LIOK
p . https://m.eds00.ru/00add8b2
AIEKTPOTUTUYECKON AUCCOIUALINI
14 TlonsTHe o TMAPOIN3E COJICH bubmorexa TIOK
Apor . https://m.edsoo.ru/00add9d4
15 O0001IEeHE U CHCTEMATH3AII bu6mmoreka [IOK



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
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3HAaHUU

https://m.edsoo.ru/00addd12

[pakruueckas pabota Ne 1.

16 P bu6nmoreka [IOK
((FCIICHIE SKCICPHMCHTALHBIX https://m.edsoo.ru/00addbfa
3a7au»

Kontponbsnas pabora Ne2 mo teme
17 «DIEKTPOIUTHYUECKAS IUCCOLMAIIIS Bubmuorexa IIOK
P ' https://m.edsoo.ru/00addecO
XVWMUYECKHUE PEAKIIMU B PACTBOPAX»
OO0m@asg xapakTepuCTHKA TaJOT€HOB.
18 XI/IMI/I‘IGCKI:/IQ CBIz)ﬁCTBa Ha mpuMepe bubmorexa TIOK
PHMEp https://m.edsoo.ru/00addfe2
xjopa
XiopoBoaopoa. ConsHast KACIOTa,

19 POBOAOPOA . bu6nmmoreka [IOK
XUMHHCCKAC CBOUCTBA, HOJyICHHUE, https://m.edsoo.ru/00ade 104
MpUMEHEHUE
[Ipakrrueckas padorta Ne 2 mo Teme

20 d?l P N bubmuoreka IIOK
) OnyquH? COHfIHOH KHCIHOTEL, https://m.edsoo.ru/00ade 348
M3y4eHHE €€ CBOMCTBY
Boraucnenus no ypaBHEHUSIM

21 . bubmuoreka [IOK
XUMITHCCIX PEAKLIH, CCIIT OIUTH H3 https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE

99 OO0mmas xapakTeprCcTHKa 3JIEMEHTOB bubnmnoreka [IOK
VIA-rpymmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(PUKAILIUU CEPHI.

93 Haxoxnenue cepbl 1 €€ COeTMHEHU I bubnunoreka LIOK
B NpUpojie. XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoji0po, CTpOEHHE, bubnmoreka [IOK

24 .

(¢r3rYecKue U XMMHYECKUEe CBOMCTBA https://m.edsoo.ru/00ade802

25 Oxcuppl cepol. CepHasi KUCIIOTA, bubnmoreka [IOK
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¢u3nyeckue U XMMUYECKHE CBOICTBA,
IIPUMEHEHUE

https://m.edsoo.ru/00adea28

XVWMHUYECKUAE PEAKLIUH, JISKALME B
OCHOBE IMPOMBIIIIIEHHOTO criocoba
MOJIYYEHHSI CEPHON KU CIIOTBHI.

bu6nmmoreka [IOK

26
XUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY)KaIoIel CpeJlbl COeTUHEHUSIMU
Cephl

97 Brrunciienre MaccoBOM 10U BEIXOAA bubmuoreka [IOK
MPOJIyKTa peaKkiuu https://m.edsoo.ru/00adec8a
OOmas xapakTeprucTUKa 3JIEMEHTOB

28 VA-rpyniibl. A30T, pacripocTpaHeHUE bubnnoreka LIOK
B IIpUpoOE, Pu3nyecKkue u https://m.edsoo.ru/00adeea6
XAMHYECKHE CBOMCTBA
AmMmHuak, ero ¢pu3n4ecKue u

29 . bubmmoreka [IOK
RAMHACCRIC CBOMCTRA, HOTYICHHIE U https://m.edsoo.ru/00adf004
IIPUMEHEHUE
[Ipakrraeckas padorta Ne 3 o reme

30 «lomyuenne aMMuaka, U3ydeHHUE ero bubnnorexa LIOK

. i > H5YH https://m.edso0.ru/00adf180
CBOMCTB»

31 A30THast KUCIIOTa, e€ Qu3nyeckue u bubnmoreka [IOK
XUMHUUYECKHE CBOWCTBA https://m.edso00.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEN
aMMOHHS B KQU€CTBE MUHEPATbHBIX

32 oOpeHni. XUMHYECKOe ’ bubmorexa [IOK
yAobp ' . https://m.edsoo.ru/00adf518
3arpsI3HEHUE OKPYKAIOIIECH CPEeIIbI
COCIMHEHHUSIMU a30Ta

bub OK
33 ®dochop. Oxcupa pochopa (V) u nosmoreka L

https://m.edsoo.ru/00adf68a
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docdopHast kucioTa, GU3NIecKue u
XUMHUYECKUE CBOWCTBA, MOTyIeHHE

Hcnons3oBanue gochatoB B
KauyecTBE MUHEPAIBHBIX YI0OpEHU .

bubmuoreka [IOK

34
3arpsi3HeHHE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
dochaTamu
Vriepon, pacrpocTpaHeHHe
35 PIEPOA (I; HPOCTPAHEHHC B bubnuotexa LIOK
P HP OJIC, QUBITHECCKUC 1 XUMITACCKHC https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcu sl yraepoaa, ux pusnveckue u
36 XUMHYECKHE CBOMCTBA. bu6nmoreka [JOK
DKOJIOrnYecKre mpoOIeMsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuoM yriepoaa (1V)
37 y . Bu6nunoreka [JOK
FOJIbHAT IHCIIOTA 1 ee COIH https://m.edsoo.ru/00ae006¢c
Ipakruueckas pabota Ne 4 o reme
38 "Tlony4yeHune yriaekuciioro rasa. bubnunoreka LIOK
KauecTBenHas peakius Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[lepBoHauaNbHBIC TTOHATHS 00
39 OpPraHMYECKUX BEUIECTBAX KAK O bubmorexa TIOK
P https://m.edsoo.ru/00ae054e
COEMHEHHUSIX yriepoa
40 K N bubmuoreka [IOK
PEMHHILH €10 COCMMHCHIA https://m.edsoo.ru/00ae080a
[Ipakrraeckas padora Ne 5. Permenue
41 AKCIIEPUMEHTAIBHBIX 33/J1a4 110 TEME bubmuoreka [IOK

«BakHelme HeMeTalIbl U UX
COEIUHEHU S

https://m.edso0.ru/00ae0bf2
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KonTponbnas padora Ne3 o reme

42 «Baxkuelme HeMeTaUIbl U UX bubmotexa TIOK
https://m.edsoo.ru/00ae0el18
COEIMHEHUSD)
OOmas xapakTepucTUKa XUMUYECKAX
3JIEMEHTOB — METAILJIOB.
Metannuueckas CBSI3b U Bu6nunoreka [JOK
43 .
MeTa/uIn4ecKas KpUCTAIIINYECKast https://m.edsoo.ru/00ae103e
pemerka. dusnyeckrue CBOMCTBA
METAJIJIOB
XUMHUYECKU€E CBOHMCTBA METAJIIIOB.
44 DIEKTPOXUMUYECKU T bubmorexa TIOK
P N pAA https://m.edsoo.ru/00ae1156
HaIpsHKEHU I METaIJIOB
O6ume crnocoObl MOTydeHUs
meTauioB. CritaBel. BeruncineHus mo
45 aBHEHUSIM XUMHUYECKIX PEaKIIUi bubmaorexa IOK
P peaxituy, https://m.edsoo.ru/00ae 1156
€CJIM OJIMH U3 PEareHTOB COJIEPIKUT
MpUMECcH
46 TTousTHE O KOPPO3UH METALIIOB bubmaorexa IOK
pp 1 https://m.edso0.ru/00ae1278
bubmuoreka [IOK
4t IHenotnpie meTanbt https://m.edsoo.ru/00ae14b2
48 OKcuIbl ¥ THAPOKCUIBI HATPUS U bu6nmoreka [IOK
KaJIn s https://m.edso0.ru/00ae14b2
49 [lenoyHO3€EMETBHBIE METAILIIBI — bubmmoreka [IOK
KaJbIIMA U MarHui https://m.edso0.ru/00ae15e8
50 BaskHeli e coelie . bubmnoreka [IOK
PKHCHIH JUHCHUA KaJIbIHA https://m.edsoo.ru/00ae15e8
51 O000I1IIEHNE U CUCTEMATH3AIIUS

3HAHUH
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JKécTkoCTh BOMIBI U CLIOCOOEKI €6

Bu6nunoreka [JOK

52 yCTpaHEHHUs https://m.edsoo.ru/00ae 1886
[Ipakrrueckas padora Ne 6 o Teme
53 ")IIZéCTKOCTB BO,II)[BI A METOMEI €6 bubmmotexa TIOK
\ https://m.edsoo.ru/00aelae8
YCTpaHCHUS
. bu6nmmoreka [IOK
>4 AioMHHHH https://m.edsoo.ru/00ae1c64
55 AmdoTepHBIE CBOHCTBA OKCHIA U bubnnoreka LIOK
TUAPOKCHAA https://m.edso0o.ru/00ae1c64
Bbu6nunoreka [JOK
56 Keneso https ://m.edso;_.[ ru/00ae1d86
57 Oxcuibl, TUIPOKCHU/IBI U COJIM JKeJie3a bu6nunoreka [JOK
(I u xemne3a (I11) https://m.edsoo.ru/00ae35e6
58 O0001IEHE U CHCTEMATH 3L
3HAHUH
[Ipaktuyeckas pabora Ne 7. Pemenue
59 AKCIIEPUMEHTAIBHBIX 3314 110 TEME bubnuoreka [IOK
«Baxselnme MeTaibl U UX https://m.edsoo.ru/00ae3de8
COCAMHCHU S
Beruncnenus no ypaBHEHUAM
XAMHYECKUX PEAKIUi, eCTH OJNH U3
pEareHToB JIaH B U30bITKE WU bubnuoreka [IOK
60 _
COJIEPKUT IpUMeECH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JTOJTU BBIXO/a MPOIYKTa
peakiumn
61 O0001IEHE U CHCTEMATA 3L
3HAHUH
62 KoHnTtponbeHas padora Ne4 mo teme
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«Baxxgelme MeTayuIbl U UX
COEIUHEHUSD)

63 BemwecrBa u Marepuaisl B 1 bu6nunoreka [JOK
HOBCEIHEBHOMN KU3HHU UETIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHHE 1 bubnmnoreka [IOK
OKpYXKarollel cpeapbl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemeHnn 1 bubnunoreka [IOK
9KOJIOTUYECKUX TPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHbIii ypok. O000IIEHNE U 1 bubmuoreka [IOK
cUCTeMaTH3alus 3HaHU U https://m.edsoo.ru/00ae0d0a
67 PesepBHblii ypok. O0001IIEHNE U 1 bubnuotexa LIOK
cucTeMaTu3alusg 3HaHuU https://m.edsoo.ru/00adb33c
68 PezepBHbIii ypok. O600mICHNE 1 1 bubmuotexa LIOK
cucTeMaTu3alus 3HaHui https://m.edso0.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB IIO 68

[NIPOTPAMME
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INPOBEPAEMBIE TPEBOBAHUSI K PE3YJIbTATAM OCBOEHUSI
OCHOBHOHM OBPA3OBATEJIbHOU ITPOI'PAMMBI

8 KIIACC
iziepﬂemoro IIpoBepsieMmble npeMeTHBbIE Pe3yJabTAThI 0CBOECHUS OCHOBHOI
o0pa3oBaTe IbHOI MPOrPaMMbl OCHOBHOI'0 0011er0 00pa3oBaHMsA
pe3yJbTaTa
1 ITo teme: «IlepBoHaYaIbHBIE XUMUYECKUE MTOHATHSDY
pacKpbIBaTh  CMBICI OCHOBHBIX XHMHUUYECKHX IOHATUN: aTOM,
MOJIEKy/a, XWMUYECKUH HIIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE
BEIIIECTBO, CMeCh (OAHOPOJIHAS W HEOJHOPOJHAs), BAJICHTHOCTH,
OTHOCUTENbHAsI AaTOMHasi M MOJIEKY/IsIpHasi Macca, KOJIMYECTBO
11 BEIIECTBA, MOJb, MOJIAPHAs Macca, MaccoBasl J0Ji1 XUMHUYECKOTO
' JJIeMEHTa B COEIMHEHUM, MOJISIPHBIA O0BEM, XMMHYEcCKas peaxuus,
KlaccuuKkaus — peakuMil:  peakuuu  COEOUHEHHUs,  pPEaKUUuu
pa3lioKEHUs, PEaKUMU 3aMeIleHus, peakuuu OoOMeHa, 3K30- U
SHIOTEPMHUYECKHE PEAKUUH, TEeIIOBOM 3(ekT peakuuu, pactBop,
MaccoBas 0J1s BELECTBA (IIPOLIEHTHAs KOHIIEHTpalsi) B pacTBOpE
1o WUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMMUYECKUX IMOHATHH U
' HPUMEHSATH 3TU MTOHATHUS IIPU ONMCAHUM BEUIECTB M UX IPEBPALICHU I
13 UCIIOJIb30BATh XUMHUYECKYI0 CHMBOJMKY Ul COCTaBJIEHUS (GOpMya
- BEILECTB U YPABHEHUI XUMUUYECKUX PEAKIUU
pacKpbIBaTh  CMBICII  3aKOHOB  COXPaHEHHUs MacChl  BEIIECTB,
1.4 MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJSIPHOTO YYEHHMs, 3aKOHa
ABorajzipo
L5 ONpENeNATh  BAJEHTHOCTh AaTOMOB  3JIEMEHTOB B  OWHApHBIX
' COEJIMHEHHUSIX
16 KIACCU(UITMPOBATh XMMHYECKHE pEaKUWH (10 YHUCIYy H COCTaBY
' Y4acTBYIOIIMX B PEAKIMU BEILIECTB, IO TEMI0BOMY Y(deKTy)
L7 BBIYMCIIATE OTHOCHUTEIBHYIO MOJEKYISPHYI0O M MOJISIPHYIO Macchl
' BEILIECTB
18 BBIYMCIISITH MAacCOBYIO JIONIO XHMMHYECKOTO 3JIeMEHTa Mo (opmyie
' COEIMHEHUS,
1.9 BBIYMCIIATH MAaCCOBYIO JOJIIO BELIECTBA B paCTBOPE
IPUMEHATh €CTECTBEHHOHAY4YHbIE METO/bl MO3HAHUS — HAONIOJICHHE,
1.10 U3MEpPEHUE,  MOJCIUPOBAHHUE,  OKCHEPUMEHT  (peaybHbIi U

MBICJIEHHBIN )




IIo Teme: «BaxxHennme MpeacTaBUTENN HEOPraHUYECKUX BEILECTBY

2.1

PaCKpbIBaTb CMBICII OCHOBHBIX XUMHUYCCKUX IMOHSTHH OKCH A,

K1cCji0oTa, OCHOBAaHHUCEC, COJIb

2.2

ONpCaACIAT NPHHAMICKHOCTL BCIHICCTB K OHpe,I[eJ'IéHHOMy KIacCy

COEIMHEHUH 1o GopMynaam

2.3

K.]'IaCCI/I(l)I/II_[I/IpOBaTB HCOPraHUYCCKHUEC BCUICCTBA

2.4

XapakTepu3oBaTh  (OMHUCHIBATH) OONME XUMHUYECKHE CBOWCTBA
BCIIECTB Pa3IMYHBIX KIACCOB, MOATBEPXKIas ONMUCAHUE MPUMEPaAMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIMX XUMHUYCCKUX peaKI_II/Iﬁ

2.5

IIPOTHO3UPOBATH CBOMCTBA BECIICCTB B 3aBHCHMOCTH OT HUX
KauCCTBCHHOI'O COCTaBa, BO3MOKHOCTU HNPOTCKAHUA XUMHUYCCKUX

HpeBpaHIGHI/Iﬁ B pa3jIM4YHbBIX YCJIOBUAX

2.6

ClIeZIOBaTh MpPaBHJIaM  IOJIb30BAHUS XUMHUYECKOM TIOCYIOH |
nabopaTOpHBIM O0OpPYIOBAaHHMEM, a TaKKE IMpaBUiaM OOpalieHUs C
BEIICCTBAMU B COOTBETCTBUM C HMHCTPYKUHUSMHU IO BBIIOJIHEHUIO
71a00paTOPHBIX XMMHYECKUX OIBITOB MO MOJYYEHUIO U COOMPaHHIO
ra3000pa3HbIX BELECTB (BOJOPOAA U KUCIOPOAA), NMPUTOTOBICHHIO
pacTBOpPOB C OMNPENETEHHONM MacCOBOW JOJEH pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATh U POBOAUTH XUMHUECKHE FKCTIEPUMEHTSHI 110
pacro3HaBaHUIO pAcTBOPOB MIEJIOYEH UM  KHUCIOT C IOMOIIBIO

WHMKATOPOB (JTakMyc, (heHOI(TaIenH, METHIIOPAHXK U JPYyTrUe)

2.7

IIPOBOAUTH PACYETHI 110 YPABHEHUIO XUMUUECKOM PEaKLINU

[Io Teme: «llepuomuueckuit 3akoH u Ilepuonunueckas cucrema
xumudeckux siemeHToB . M. MenneneeBa. CTpoeHHE aTOMOB.

Xumnaeckas cBs3b. OKHACIUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKITUNY

3.1

PACKPBIBATL CMBICII OCHOBHBIX XUMHUYCCKUX MOHSTHUMH AApO aTtoma,
9JeKTPOHHBIA CJOW aroma, aroMHas opOuTansb, pajuyc aroma,
XUMHUYECKasl CBs3b, IOJSpHAs M HEMOJSpHAs KOBAIEHTHAs CBS3b,
9JEKTPOOTPULIATEIbHOCTh, HOHHAs CBS3b, WOH, KAaTHOH, AaHUOH,

CTCIICHb OKUCJICHUA

3.2

KJ'IaCCI/I(I)I/II_[I/IpOBaTB XUMHUYCCKHUEC 3JICMCHTbBI

3.3

ONMHCHIBATh W XapakTepus3oBaTh TaOnuunHyio (opmy Ilepromuyeckoit

CUCTCMbl XUMHUUYCCKUX JJICMCHTOB: pa3jindaTb IHNOHATHA <«IJIaBHAd

noarpynmna (Arpynna)» u «obounas mnoxarpynna (brpymnma)y,




«MaJble» U «OOJIBIIEY Cpuoabl

3.4

packpeiBaTh cmbici llepuoanyeckoro 3akona J[[.M. MenpeneeBa:
JEMOHCTPUPOBATh MIOHUMAHKE NEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XAMHYECKMX DJIEMEHTOB OT uX mnoyiokeHus B Ilepuonnueckoit

CHUCTEMCE

3.5

COOTHOCUTH  O0O3HAuUEHHSs, KOTOpble HMEIOTCa B Tabuuie
«[lepnognueckas cucTreMa XUMHYECKUX 3JIEMEHTOB J.N.
MenieneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB
XUMUYECKHX JJEMEHTOB (COCTaB W 3apsi  sapa, oOIiee Yucio

3JIEKTPOHOB U pacHpeesIeHUEe UX MO 3JIEKTPOHHBIM CIIOSIM)

3.6

OIpCACIIATH CTCIICHb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI)IX

COCINHCHHUAX

3.7

OmpeneNsTh BUJI XUMHUYECKOM CBs3M (KOBAJIEHTHAsT M HMOHHasA) B

HCOPraHNMYCCKNX COCANHCHUAX

9 KJIACC

Kon
NpoOBE PsIeMOT0
pe3yJabTaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOE HUS OCHOBHOM
oOpa3oBaTeJIbHOI MPOrpaMMbl OCHOBHOI0 001ETro 00pa3oBaHusi

1

[To Teme: «BeecTBO M XMMHYECKasi PEAKLIHSDY

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XWMHYECKUX TIOHSATHI: pacTBop,
AJIEKTPOJIUTHI, HEIIEKTPOJIUTHI, SJICKTPOJIUTHYECKAST JUCCOLHALIMS,
peaKkiuu MOHHOTO OOMEHa, KaTalu3arop, XUMHYECKOe pPaBHOBECHE,
oOpaTumble u HeoOpaTHUMbIe peakiuu,
OKHCIIMTEIbHOBOCCTAHOBUTEIBHBIC peakiuu, OKUCIIUTENb,
BOCCTAaHOBUTENIb, OKHUCJICHHE W BOCCTAHOBJICHWE, aJUIOTPOIIHUS,
aMQOTEpHOCTh,  XHUMHYECKas  CBs3b  (KOBaJICHTHAs, HWOHHAs,
MeTalNIn4yecKas), KpHCTANIMYecKass pemiETKa, CIUIaBbl, CKOPOCTb

XAMHMYECKON PEAKIUU

1.2

HIUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHWYCCKUX MOHATUH H

MNPUMCHATD O3TH IMOHATHSA IPHU OIMMCAHUU BCUICCTB U UX HpeBpaHleHI/Iﬁ

1.3

COCTaBJIATh YPAaBHEHMS DJIEKTPOJIMTUYECKOW JMCCOLMALMU KHUCIIOT,
LICJI0YE M COJIEH, IOJHBIE M COKpAICHHBIC YPAaBHEHHUS DPEAKIUUN

MOHHOIO0 0OMeHa

1.4

pPacKpbIBaTh CYHHOCTh OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIINN




MIOCPE/ICTBOM COCTaBJICHHUSI QJIEKTPOHHOTO OajlaHCca STHX peaKkuuii

1.5

HIPOBOJIUTH PACUETHI MO YPABHEHUIO XMMHYECKON peakiuu

ITo temam: «HemeTtasiel M WX COSIWMHEHHS» M «MeTalsiel M WX

COCANHCHUI»

2.1

XapaKTepu30BaTh (OMUCHIBAThH) OOIME U celu(pUUecKue XUMUUECKIe
CBOWCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOIATBEPXKIas OINHCAHHE
IpUMepaMy MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHH COOTBETCTBYIOLMX

XAMHMYECKUX PEAKIIUI

2.2

COCTaBJIATbL YPABHCHHUA peaKI_lI/II\/'I, MOATBCPKAAOIMX CYHICCTBOBAHUC

TCHETUYECKON CBSI3U MCKAY BCHICCTBAMM PA3JIMYHBIX KIIACCOB

2.3

IMPpOTHO3UPOBATH CBOMCTBaA BCHICCTB B 3aBUCUMOCTH OT UX CTPOCHUA,
BO3MOXHOCTH HNPOTCKaHUA XUMHWUYCCKHUX npeBpameHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

2.4

CIeAOBaTh MpaBHJIaM TOJb30BAHUS XUMHYECKOM TMOCYIOH H
1abopaTOpHBIM OO0OpPYIOBAaHHMEM, a TaKKe IMpaBUjIaM OOpaleHUs C
BEIICCTBAMU B COOTBETCTBUM C HHCTPYKLHSMHU IO BBIIOJIHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHHIO M COOMPaHUIO

ra3000pa3HBIX BEIIECTB (aMMHAKa M YIJIIEKUCIIOTO Ta3a)

2.5

MPOBOJIUTh PEAKIUH, TOATBEPKIAIONME KAYeCTBEHHBIM COCTaB
pPa3IMYHBIX BEIIECTB: pACHO3HABATh OIBITHBIM IYTEM XJIOPH]I-,
Opomun, womuna, kKapOoHat, dQocdar, CUIMKAT,  CYyIb}arT,
TUJIPOKCUIMOHBI, KATUOHBI AMMOHHS, HOHBI HM3y9EHHBIX METAJLIOB,

HNPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPraHUUYECKUX BEILECTB

IIo TeMme: «XuMmus U OKpyKarol@s cpena»

3.1

PaCKpbIBaTb  CMBICII OCHOBHBIX XHMHUYECKMX TIOHATHH: HI[K

BEIIECTBA; KOPPO3HsI METAJLIOB

3.2

NPUMEHSTh OCHOBHBIC OICpPAIlUU MBICIUTEIBHON JEATCTBHOCTH —
aHAIM3 W CHHTE3, CpaBHEHHE, O0OOINIeHHWE, CHCTEeMaTU3aIHIo,
BBISIBJICHUC HpI/I‘II/IHHO'CﬂeI[CTBeHHI)IX CB$I3€I71 —  HJdA I/I3y[I€HI/I$I
CBOMCTB BEIIECTB M XHMHYCCKUX PEAKIHH; €CTECTBCHHOHAYYHBIC
METO/IbI TIO3HAHHMS — HAONIOJICHUE, W3MEPEHUE, MOJICIIMPOBaHHUE,

SKCIEPUMEHT (peaibHbIA U MBICIIEHHBIN )




HPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUA

8 KUIACC

Kon

IIpoBepsieMblii 3J1€MEHT CO/I€ PKAHUSA

1

HepBOHa‘IaJ'II)HBIe XUMHUYECKHUEC ITOHATUSA

1.1

[Ipeamer xumuu. Ponp XuMHM B KU3HU 4Ye€IOBEKa. XMMHS B CHUCTEME HayK.
Tena u BemecTBa. PU3NYECKUME CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE

BCIICCTB

1.2

[Noustrie 0 Merogax mo3HaHusA B xuMuu. Yucrele BemnecTBa 1 cMecH. CrocoObl

pa3aciICHUA cMmeceit

1.3

ATOMBI W MOJEKYJAbl. XHUMHUYECKHE »HJIEMEHTbhl. CHMBOJBI XUMHYECKUX

9JICMCHTOB. HpOCTBIC 1 CJIOXKHBIC BCIICCTBA. ATOMHO-MOJ'ICKy.HSIpHOC YUCHHUC

14

Xumuaeckas Gopmyna. BaleHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOcHUTENbHAass  aTOMHas — Macca.
OTHOCHUTENbHAs MOJIEKYJIsIpHAsi Macca. MaccoBasi 10J1s1 XMMHUUYECKOTO JIEMEHTA

B COEIUHEHUU

1.5

KommuectBo Bemecrtsa. Mosb. MossipHass macca. B3aumMoOCBsI3b KOJIMUYECTBa,
Macchl W 4UCIAa CTPYKTYpPHBIX €IUHUIl BewlectBa. Pacdérel mo dopmynam

XUMHYECKUX COCIUHEHHUU

1.6

®dusnueckue U XUMUYECKHE SIBICHHS. XUMHUYECKas peakuus U e€ MpHU3HaKu.
3aKoH COXpaHEHHUsI MacChl BeleCcTB. XuMuueckre ypaBHeHus. Kinaccudukanms

XUMUYECKUX PEAKIUN (COSTUHEHUSI, PA3I0KEHHUSI, 3aMEIICHHS, 0OMEHa)

1.7

XUMUYECKUI SKCIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW MOCYAOH, C MpaBHIaMU
pabotel B nabopaTopuu W TOpuéMaMH OOpalleHHUs C J1abOpaTOPHBIM
obopynoBaHueM, H3y4CHHUE M ONMUCaHHE (PU3HMYECKUX CBOWMCTB 0OOpa3IoB
HEOPraHMYECKUX BEIIeCTB, HaOmoAeHne Quanyeckux (MJIaBJICHUE BOCKa,
TasHUE JIb/Ia, paCTUpPAHUE caxapa B CTYNKE, KUTICHUE W KOHJACHCALUS BOJbI) U
XUMUYECKUX (TOpeHHEe CBEuYd, [pPOKAJMBAHUE MEAHOW  IPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KUCIOTOW) SIBIICHWM, HAOMIOIEHWE M OIHCaHue
MPU3HAKOB MPOTEKAHUSI XMMUUYECKHX peakui (pa3lokeHWe caxapa,
B3aMMOJICHICTBUE CEpHOM KHUCIOTBI C XIOPUIOM Oapus, pPa3OKEHUE
ruapokcua meau(ll) mpu HarpeBaHuu, B3aMMOAEHCTBHUE XKelle3a ¢ pacCTBOPOM
conmu memu(ll), usyuenue crnocoboB pasneneHuss cMeceil (C MOMOIIBI0 MarHuTa,
dunpTpOBaHUE, BBIMTAPUBAHUE, AUCTHIUIAIUSA, XpoMmaTorpadus), MpoBeIcHUE
OUYMCTKU NTOBAPEHHOM COJIM, HAOJIOJIEHNE U ONIMCAHUE PE3YIbTaTOB MPOBEICHUS

OmbITa, HIUIIOCTPUPYIOLICTO 3aKOH COXpaHCHHA MacCChbl, CO3JaHUC MOI[CJ'ICﬁ




MOJIEKYN (IIAPOCTEPIKHEBBIX)

Baxueinme MpEACTABUTEIN HECOPTAHNICCKUX BEIICCTB

2.1

Boznyx — cmech razoB. CoctaB Bozmayxa. Kuciopom — 3l€MEHT M MPOCTOE
BelecTBO. HaxoxxaeHue kuciaopoja B mpupojne, (puamyeckue U XUMHYECKUE
cBoiictBa (peakuuu ropenwus). Oxcunabl. [Ipumenenmne kucmopona. CrocoOb
MOJIy4eHUsl KUCIOpoAa B JIabOpaTOpHM M TpoMBINUIEHHOCTH. KpyroBopot

Kucioposia B ipupoae. O30H — aJutoTpoITHast MOAH(PUKAIIHS KACIOPO/Ia

2.2

TeroBo#l A(PheKT XUMHUYECKOW peaKiny, TEPMOXUMHYECKIE YPaBHEHHUS, SK30 -
U SHAOTEPMUYECKHE peaKiuu. TOmIMBO: yroib U MeTaH. 3arpsi3HeHNe BO3ayXa,

yCHJIEHUE TTApHUKOBOTO 3(peKra, paspylieHne 030HOBOTO CIIOs

2.3

Bosopox — 31eMeHT | mpocToe BelmecTBO. HaxoxmeHrne Boaopoaa B IpUpPo/IE,
¢usnyeckne W XUMUYECKUE CBOWCTBA, MPUMEHEHHUE, CIOCOOBI TMOJTY4CHHUSI.

KucnoTs! u conu

24

MonsipHblii 00BEM ra3oB. Pacy€Tsl Mo XUMHYECKUM YpaBHEHUSIM

2.5

dusnyeckue CBOWCTBAa BoAbl. Boma kak pacTtBopuTenab. PacTBOpBHI.
HacplllieHHBIE 1 HEHACHILIEHHBIE PacTBOPbI. PacTBOPUMOCTD BEIIECTB B BOJIE.
MaccoBast 107 BeEIIECTBA B pacTBope. XHMHUYECKHME CBOMCTBA BOJBI.
OcnoBanus. Ponp pacTBOpOB B IpUPOAE M B KHU3HU ueioBeka. KpyroBopor
BOJIbl B TMpUpOAE. 3arps3HEHUuEe MpUPOAHBIX BoA. OXpaHa M OUYMUCTKA

MNpUPOJAHBIX BOJ

2.6

Knaccudukanuss Heopranudeckux coenuHeHuid. Oxcuapl. Kiaccuduranms
OKCHUJIOB: coyieoOpasyronie  (OCHOBHBIC, KHUCJIOTHBIE, aMmQoTepHble) U
HecoseoOpasytonme. Homenknarypa oxcuioB. Du3nuecKkue U XUMUUYECKHE

CBOMCTBA OKCHUOOB. HonyquI/Ie OKCHU 0B

2.7

OcHoBanus. Kiaccugukanuss ocHOBaHUN: MIENOYM UM HEPACTBOPUMBIE
ocHoBaHMsA. HomeHknaTypa ocHoBaHMi. Pu3ndeckne U XMMUYECKHE CBOHCTBA

ocHoBaHuU. [loydyeHue ocHOBaHU U

2.8

Kucnorel. Kmaccuduranus kucimor. Homenknatypa kucnor. dusnueckue u
XUMHUUYECKHE CBOMCTBa KuUcaOT. Pgan axrmBHocTH MetauioB H.H. bekerosna.

Ilomyyenue xkucaor

2.9

Comu. Homenknatypa coseil. dusnueckue M XMMHUUYECKUE CBOMCTBA COJEH.

Ilomyyenue conen

2.10

I'eneTnueckas CB3b MCKAY KiIacCaMH HCOPTAaHUYCCKUX COGI[I/IHGHI/Iﬁ

211

XUMHUYECKUH OKCIICPUMCHT: Ka4yCCTBCHHOC OIIPCACIICHUC COACPIKAaHUA




KHCIIOpOJIa B BO3IyXe, MOJydeHHE, cOOMpaHHe, paclo3HABaHHE U HM3y4yCHUE
CBOMCTB KHMCIJIOpO/a, HAOJIOIEHUE B3aUMOJACHCTBUS BELIECTB C KUCIOPOJIOM U
YCIIOBHSI BOBHMKHOBEHUS U MpPEKpallleHUsl TopeHus (I1okapa), 03HaKOMJIEHUE C
oOpa3llaMd OKCHIOB U ONHUCAaHME WX CBONCTB, MOJydeHUE, COOHMpaHuE,
pacro3HaBaHHUE M M3y4EHHME CBOMCTB BOJOpOJa (IrOpeHHE), B3aUMOJEHCTBUE
Bosiopozaa ¢ okcugoMm Meau(ll) (Bo3aMOKHO HCTIONIb30BaHNE BHACOMATEPHAIIOB),
HaOmtofeHne o00pas3loB BEIIECTB KOJIMYECTBOM | MoOJb, HCCIeIOBaHUE
0COOEHHOCTEH pacTBOPEHMSI BELIECTB C PA3IUYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAacCOBOM JI0JIEW paCTBOPEHHOIO
BEIIECTBA, B3aUMOJEHCTBUE BOABI C MeTaUlaMH (HATPUEM U KaJbLIUEM)
(BOBMOKHO HCHOJIB30BAaHME BHJICOMATEPHANIOB), OIpe/IeIeHUe pPacTBOPOB
KUCIIOT M INeJOYed C IOMOUIbI0 HHAMKATOPOB, HCCIEAOBaHME 00pas3lioB
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIAacCOB, HAOIIOJEHHE W3MEHEHUs
OKpacKd HHJIMKAaTOPOB B pPacTBOpax KUCJIOT U INEJOYed, H3yuyeHue
B3auMozeiictBust okcuga menu(ll) ¢ pactBopoM cepHOM KHUCIIOTBI, KUCIOT C
METaJVIaMH, peakUi HEHTpaIn3aliu, IOJy4eHUE HEPACTBOPUMBIX OCHOBAHHMH,
BBITECHEHHE OJHOIO MeTaula JpPYTMM U3 pPacTBOpa COJM, pelieHue
HKCIIEPUMEHTANBHBIX 3a/ad 10 Teme «BaxHeilme Kiacchl HEOpraHMYeCKUX

COEIUHEHUN»

[lepuonnueckuii 3akoH u [lepuoanyeckast cuctemMa XMMHUUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHue aToMOB. XuUMHYeCKasi CBs3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIITNH

3.1

[lepBbie TMONBITKM KIACCH(UKALIMN XUMHUYECKUX dJeMeHTOB. [loHsATHE O
rpynmnax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE U IIEIOYHO3EMEIbHbIE METaJLIbI,
rajoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yioT am@oTepHbIe

OKCHUJbI U THAPOKCHABI

3.2

Ilepuonnueckuil 3akoH. Ilepuoanueckas cucremMa XuMUYECKUX deMeHToB J1.1.
Meneneesa. Kopotkonepuoanas u JUIMHHOIIEpPUOHAs dopmbI
Ilepponnueckoil cucreMbl xuMmHueckux dieMeHToB J[.MI. MeHnneneesa.
[lepuonpt u rpynmnbl. PU3MYECKUN CMBICI TOPSAKOBOIO HOMEpa, HOMEPOB

IIEPHOJIa U TPYIIIBI AJIEMEHTA

3.3

Crtpoenne aromoB. CocrtaB aToMHBIX siaep. M3oronsl. Onekrponsl. CtpoeHue
QJIEKTPOHHBIX 000JI04eK aTOMOB TepBbIX 20 XUMHUYECKHUX 3JIEMEHTOB
Ilepnonnueckoit cucremsl .M. MenneneeBa. XapakTepucTHKa XHUMHUYECKOTO

3JIEMEHTa Mo ero nojoxkeHuto B [lepuonnueckoit cucreme /.M. Menaeneena




3.4

3aKOHOMEPHOCTH H3MEHEHMS pajuyca aTOMOB XHMHUUYECKMX DJIEMEHTOB,
METAJUIMYECKX W HEMETAUIMYECKUX CBOWCTB IO TIPyNIaM H IEPHOJAM.
3nauenue Ilepmoamueckoro 3akoHa W Ilepuoauyueckor CMCTEMbl XMMHUYECKHX
AJIEMEHTOB JUIsl pa3BUTHA Hayku U npakruku. .M. MenneneeB — yd€Hbll U

rpakIaHUH

3.5

Xumudyeckas cBa3b.  KoBalieHTHas (HOJ'IHpHaSI u HeHOJIHpHaH) CBA3b.

DJIEKTPOOTPULIATEIIbHOCTh XUMUUECKUX 3JIEMEHTOB. MloHHas CBSI3b

3.6

Crenenp okuciacHus. OKUCINTEIbHOBOCCTAHOBHUTEIBHEIC pCakuunu. Hpoueccm

OKHCJICHUS X BOCCTAHOBJICHUS. OKUCIUTEIIN U BOCCTAaHOBHUTCIIN

3.7

XUMHYECKMIM HKCIIEPUMEHT: H3ydyeHHe OOpas3loB BEIECTB METAUIOB U
HEMETAJIJIOB, B3aMMOJEHCTBUE THAPOKCHJA LIMHKA C PACTBOpaMHM KHUCIOT U
IIeJI04YeH, TPOBEJEHHUE ONBITOB, MIUTFOCTPUPYIOIIMX MPUMEPBI OKHCIUTEIBHO -

BOCCTAaHOBUTCIBHBIX peaKI_[I/Iﬁ (ropeHHe, PCaKnn pa3ioKCH U, COC,Z[I/IHCHI/IH)

9 KVIACC

Kon

HpOBepﬂeMl)Iﬁ JIEMECHT COACPRAHUSA

BeriectBo u xuMuueckas pcaKkuus. HOBTOpeHI/Ie

11

[Tepuonnueckuit 3akoH. Ilepumoanyeckas cucteMa XuMU4YecKux 3nemeHToB [[.U.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHUM CBOMCTB
XAMHYECKUX DJIEMEHTOB TEPBBIX TPEX MEPUOMOB, Kallvsl, KaJIbIUS U HX
COCMHEHU B COOTBETCTBHHU C TOJOXKEHHUEM 3JIeMeHTOB B Ilepmoamueckoi

CUCTCMC U CTPOCHUECM UX ATOMOB

1.2

CrtpoeHne BelecTBa: BHJAbl XUMHYECKOM CBsi3u. TuIBl KpUCTaNIMYECKHX
PELIETOK, 3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEILETKH U
BHJa XUMHUUECKOM cBs3u. Kiaccuukanus M HOMEHKIATypa HEOPTraHUYECKUX
BELECTB (MEXIyHapoAHas M TpUBHalbHAs). XMMHUUYECKHE CBOICTBA BELIECTB,
OTHOCSIIMXCSI K  pa3IM4yHbIM  KJIaccaM  HEOPraHWYeCKUX  COCIUHEHUH,

TCHETHUYCCKAs CBsA3b HCOPIraHUYCCKHUX BCIICCTB

1.3

Knaccuukanuss XuMu4eckux peakiuii Mo pa3IuyHbIM MpU3HaKaM (10 YHCIy U
COCTaBy YJYACTBYIOLMX B pEAKIUU BELIECTB, IO TEIIOBOMY 3(dekTy, Mo
M3MEHEHUIO CTENEHEH OKUCICHHS XMMHYECKHX 3JIEMEHTOB, 110 00paTHMOCTH, 10
YIaCTHIO KaTalln3aTopa). DK30- M SHIOTCPMUYECKIE PEAKIIUN, TEPMOXUMUIECCKIE

YpaBHCHUA. ITousTue o CKOpOCTHU XHMHUYECKON pCaKinu

1.4

[lonsitue 06 oOpaTUMbIX U HEOOpaTHMMBIX XMMHYECKUX peakiusx. [lonstue o




TOMOI'CHHBIX WU T'CTCPOTCHHLIX PCAKIHAX. ITonsTHEe 0 XUMHUYECKOM PaBHOBCCHUH.
q)aKI‘OpLI, BJIMAKOIIMEC Ha CKOPOCTb XUMHYECCKOU pC€aki W IOJIOKCHHC

XUMHUYCCKOTO paBHOBECHUSA

1.5

OKUCITUTENBHO-BOCCTAHOBUTEIIbHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCITUTENbHO-BOCCTAHOBUTENbHOM  peakuuu.  CocTaBlieHHE  ypaBHEHUM
OKUCIIMTEIIbBHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMM € HCIOJIB30BAHUEM METOJa

3JIEKTPOHHOTO OanaHca

1.6

Teopus 3NEKTPOIUTUYECKON OUCCOLMALMU. DJIEKTPOJIUTHI M HEDJIEKTPOJUTHI.
KaTI/IOHLI, aHMOHBI. MexaHus3M Aucconranmu BCHICCTB C PA3JIMYHBIMHU BUJIaMU
xuMuueckoi cBs3u. Crenenb nuccouuanuu. CuibHble U C1a0ble 3JIEKTPOJIUTHI.
Peakuuu moHHOro oOMeHa. YCIOBMS NpPOTEKaHUs peakUUi MOHHOro oOMeHa,
IIOJIHBIE M COKpALEHHBIE HMOHHBIE YypaBHEHUs peakiuil. CBOWCTBa KHUCIIOT,
OCHOBAaHMH U cCOJed B CBETE MPEIACTABICHUN 00 HSIEKTPOJIUTUYECKON

nuccounanuu. KadectBeHHbIe peakiinu Ha MOHBI. [loHATHE O TMapOIU3E cosei

1.7

XUMUYECKHH HKCIIEPUMEHT: O3HAKOMJICHHE C MOJCISIMU KPUCTATUTMIECKAX
pPEemETOK HEOPraHMYECKUX BEIIECTB — METAUIOB M HEMeTauioB (rpadura u
arMasza), CJIOXHBIX BEIIECTB (XJIOpHAa HATpHsl); HCCIEIOBaHUE 3aBUCHUMOCTH
CKOPOCTM XHMHUYECKOW PEaKUUH OT BO3ACHCTBUS PpPa3Iu4HBIX (AKTOPOB;
WCCIIEIOBAHNE  DJIEKTPOIIPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipolecca
JIMCCOLMAIIMN  KHCJIOT, Menoded u  cosedl  (BOSMOXKHO — HCITOJIB30BaHUE
BUJEOMATEpUAIIOB); IPOBEIEHUE  ONBITOB, WJLIIOCTPUPYIOLMX IPU3HAKU
MPOTEKAaHUs PeaKkuuil MoHHOro oOMeHa (0Opa3oBaHME OCajKa, BBIJICJICHUE Ta3a,
oOpa3oBaHUE BOJIbI); OIBITOB, WJUIIOCTPUPYIONMX IPUMEPHl OKHCIHTEIBHO-
BOCCTAaHOBUTEJIHBIX pEaKUUil (FOpeHue, peakuuu pPas3IokKeHHs, COCTUHEHUs);
pacrio3HaBaHWE HEOPTaHMYECKHX BEIIECTB C MOMOIIBIO KAauYeCTBEHHBIX PEaKIUi

Ha MOHLI; pCHICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramnsl 1 ux COCIUHCHMUA

2.1

OOups  xapakrepucTuka ranoreHoB. (OCOOEHHOCTH  CTPOEHHUSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune u (QU3NYecKue CBOWCTBA MPOCTHIX
BEUIECTB — TajJoreHoB. XHWMHUYECKHE CBOMCTBA Ha TMpHUMEpe Xjiopa
(B3auMozielicTBHE C MeTaUlaMd, HEMeTalUlaMH, IIeliodaMu). XJIOPOBOAOPO.
ConsHas KuciaoTa, XMMHUYECKUE CBOMCTBA, MONydyeHUE, IpuMeHeHue. [leiictBue
XJI0pa U XJIOPOBOJOPOJA HAa OPraHW3M 4YeJIOBEKa. BaxkHelnme XJIopuabl U UX

HaXO0XJICHUC B IIPUPOAC

2.2

O6mas xapakrepuctuka 3yeMeHTOB VIA-rpynmbl. OcoOeHHOCTH CTpOeHUs




aTOMOB, XapakTepHble cTerneHu okucieHus. CtpoeHue u (u3MUecKue CBOMCTBA
MPOCTBIX BEIIECTB — KHUCIOpPOJa M Cepbl. AJUIOTPONHBIE MOAU(HUKAIUN
KUCIIopoAa M cepbl. XMMHYECKHE CBOMcTBa cepbl. CepoBOIOPOJ, CTPOCHME,
¢usnuyeckue M XuUMHUeckHe cBoicTBa. OKCHABI Cepbl KaK MPEICTaBUTEIH
KUCJIOTHBIX OKcUAOB. CepHas KHCIIOTa, (M3MYECKUE W XMMHUYECKHE CBOWCTBA
(oOume kKak mpencTaBUTENS KiIacca KUCIOT U crnenuduueckue). XUMHUYECKUEe
peaKiuu, Jexalge B OCHOBE IPOMBILIUIEHHOIO CIIOCO0a IMOJy4eHHs! CEpHOU
kucinotel. Ilpumenenune. Coim cepHOM KHUCIOTHI, KAaUYECTBEHHAs DPEAKUHsS Ha
cynb(har-uoH. HaxoxpeHue cepbl m €€ COCAMHEHUW B TPHUPOJC. XHUMHYECCKOES
3arpsi3HEHHUE OKPYKAloIIeH Cpelbl COEAMHEHMSIMU cepbl (KMCIOTHBIE OXIH,

3arpsi3HEHHE BO3yXa U BOJIOEMOB), CIIOCOOBI €T0 ITPEIOTBPAICHUS

2.3

OOmas  xapakrepuctrka dJeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOSHHS
aTOMOB, XapaKTepHbIE CTENEHH OKUCIEHHUS. A30T, paclpoCTpaHEHUE B MPHUPOJIE,
¢usnyeckue U XUMHUUYECKHe CBOWCTBAa. KpyroBopoT a3ora B mpupojie. AMMHUAK,
ero (u3mYeckne W XMMHYECKHE CBOWCTBA, ToNydeHHWE W npumeHeHue. Comu
aMMOHUS, UX (U3NYECKHEe U XMMUYECKIEe CBOHCTBA, NpuMeHeHue. KadecTBeHHas
peakius Ha MOHBI aMMOHMs. A30THas KHCIOTa, €€ MoiyueHue, (usnueckue u
XMMUYECKHEe CBOHcTBa (OOmMe Kak WpeJICcTaBUTENsl Kilacca KUCIOT |
cnenuduyeckue). lcnonap3oBaHMe HHUTPATOB W COJNEH aMMOHHUS B KadyecTBE
MUHEPAIBbHBIX yA0OpeHHil. XuMHYecKoe 3arpsi3HEHHE OKpPYXKAIOLEH cpebl
COCAUHCHUAMU a30Ta (KI/ICJ'IOTHI)IC AO0XKIN, 3arpsa3HCHUC BO31yXd, IMMOYBLI U

BOJIOEMOB)

2.4

®ocdop, amrorpornHbie Moaudukanuu Qocdopa, (U3MUECKUE U XUMHUUYECCKUE
ceorictBa. Oxcun dochopa(V) u  docdopuas xucinora, GU3NUYECKUE U
XUMHYECKHe CBOMCTBa, nosydeHue. Mcmonb3oBanue (ocdaroB B KauecTBe

MUHEpaJIbHbIX Y100peHu

2.5

OO6ups xapakrepucTuka »3jeMeHTOB |VA-rpynnbel. OcoO€HHOCTH CTPOEHHUS
aTOMOB,  XapakTepHblE€ CTENEHH OKUCJIEHUA.  YIIEepol, aUIOTPOIHBIE
MOIU(UKAIINU, PACIpPOCTPAaHEHHE B TMpUPOAE, (U3NYECKHEe W XUMHYECKUE
coiicTBa. Ancop6uus. KpyroBopor yriepona B nmpupone. OKcuapl yriepona, ux
¢usnyeckne M XUMHUYECKHE CBOWCTBA, JEHCTBHE Ha >KUBBIC OPraHU3MBI,
MOJlydeHHE U TPUMEHEHHEe. DKOJOTHYecKue MpoOIeMbl, CBSI3aHHBIE C OKCHIOM
yrnepona(lV); rumore3a mI0OATbHOTO TOTEIJICHUS] KIMMaTa, IMapHUKOBBIN
s¢dexT. YroapHas KUCIOTa U €€ COoJIU, UX (U3NYECKUE U XMMHUUYECKHE CBOWCTBA,
noilydeHue u mnpuMeHeHue. KauecTBeHHas peakuusi Ha KapOOHAT-MOHBI.

Hcnonp3oBanue Kap6OHaTOB B 6BITy, MCIUIUHE, MPOMBINUICHHOCTU U CCIILCKOM




XO3ICTBE

2.6

IlepBoHauanbHble MOHATHUSA 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSX
yriaepona (MeTaH, 9TaH, OJTWJIEH, AalETUJIEH, 3TaHOJ, NIULEPUH, YKCycHas
kuciora). Mx cocraB u xumudeckoe crpoeHue. [loHsTHe o OHMONIOTMYECKH
BAKHBIX BEILECTBAX: XKUpax, OeJIKaxX, YIJIeBOJaX — U UX POJIM B )KM3HU YEJIOBEKa.

MaTepI/IaJ'IBHOC CANHCTBO OPraHNYCCKUX U HCOPTAHUYCCKUX COCJIMHECHU M

2.7

Kpemnuii, ero ¢usndeckne 1 XMaMUYECKAE CBOKWCTBA, IMOJYyYCHUE U IPUMECHEHHUE.
Coenunenus kpemHuss B mnpupoge. OOmme mpenctaBieHuss 00 OKCUIE
kpemuusi(1V) u kpemuueBoil kucnore. CHIMKATBI, UX UCIOIB30BAHUE B OBITY,
MEIWIIMHE, TPOMBINIICHHOCTH. BakHellnme CTPOUTEIbHBIC MaTepHAIIbI:
KepaMHuKa, CTEKIO, IIEMEHT, OeToH, ene300eroH. I[IpoGiembl Oe301macHOro

HCIIOJIB30BAHUA CTPOUTCIIbHBIX MAaTCPUAJIOB B IMOBCEIHEBHOMN KU3HU

2.8

XUMHMUYECKUHM SKCIEPUMEHT: H3ydeHHe O00pa3loB HEOPraHMYeCKHX BEIIECTB,
CBOMCTB COJITHOM KHUCJIOTHI; IIPOBEACHUE KAaYECTBEHHBIX PEAKLUN Ha XJIOpPU.I-
WOHbl UM HaONIO/IeHWE TMPU3HAKOB MX IMPOTEKaHHS; OIBIThL, OTpa)Karolpe
¢u3nueckue U XMMHUUYECKHE CBOMCTBA rajlOT€HOB M UX COCAMHEHMH (BO3MOYKHO
UCIOJIb30BaHME BHUJEOMATEPUATIOB); O3HAKOMJICHHE C OO0paslamMHu XIOPHUJIOB
(raloTeHUIOB); O3HAKOMJIEHWE ¢ oOpa3namMu cepbl W €€ COCOUHEHUSIMU
(BO3MOXXHO  HCIIOJIB30BAHHWE  BHJACOMATEpPHAlOB); HaONIOACHUE TIpollecca
oOyriIMBaHMs caxapa MOJ JEeWCTBUEM KOHIIEHTPUPOBAHHON CEpHOM KHCIIOTHI;
M3y4eHHE XMMHUYECKUX CBOWCTB DPa30aBJICHHON CEpPHON KHCIOTHI, MPOBEACHUE
KaueCTBEHHOW peakiuu Ha Ccynb(aT-uoH U HaONIoJeHHe MpU3HaKa &
MPOTEKAHHUSI; O3HAKOMJIEHHE ¢ (M3MUYECKUMHU CBOMCTBaMHU a3oTa, gochopa U ux
COCMHEHHUH (BO3MOXKHO HCIOJb30BAHME BHJICOMATEpHANIOB), oOpasnamu
a30THBIX U (ocOPHBIX YHOOpEHH; MOMydeHHe, COOMpaHue, paclio3HaBaHUE U
U3ydeHUE CBOWCTB AaMMHAKa; IPOBEICHUE KAYCCTBEHHBIX PEAKUMN Ha HOH
aMMOHUS U (docdaT-MOH M M3y4yeHUE TPU3HAKOB HX IPOTEKAHMS,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MENbI0 (BO3MOXKHO
UCIIOIb30BaHUE BHJIEOMATEPHANIOB); H3Yy4EHHE MoJleNeld KpUCTaUIMUECKUX
pel€ToK anmasa, rpadura, QyuiepeHa; 03HaKOMIIEHHE ¢ IPOLECCOM aJcopOruu
PacTBOPEHHBIX BEILECTB aKTUBUPOBAHHBIM YINIEM M YCTPOMCTBOM IIPOTHUBOrasa;
MoJIy4eHue, cCoOOMpaHue, pacrio3HaBaHUE U M3ydeHUE CBOICTB YITIEKUCIIOTO Ta3a;
IIPOBEJICHNE KaUeCTBEHHBIX PEaKUUi Ha KapOOHAT- U CHJIMKAT-MOHBI U U3ydeHUE
IIPU3HAKOB MX IPOTEKAHMS; O3HAKOMIIEHME C TNPOAYKUHMEN CHUIMKATHOU
MIPOMBIIUIEHHOCTH; PEUICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxHeinme

HEMETAJIBI U UX COCAUHCHU S




Mertannsl 1 X COCIUHCHUA

3.1

OOmas XapakTepucTUKa XHUMHYECKHX DJIEMEHTOB — METAJNIOB HA OCHOBAHUHU HX
nojioxkeHuss B llepmommueckord cucreme xumuuyeckux anemeHtoB J[.H.
MenneneeBa u ctpoenusi aromoB. CTpoeHHE MeTaIUIOB. MeTalmnyeckasi CBSI3b U
METaJUIMYeCKass  KPUCTAUIMYECKas  PEIETKa.  DJICKTPOXUMUYECKUU sl

HaHpH)KCHI/Iﬁ MCTaJ1JIOB

3.2

du3NYecKre W XUMHUYECKHE CBOWCTBAa MeTauioB. OOmmMe CrocoObl MOTydeHUS
MeTaisioB. [IoHSATHE O KOPPO3UH METAJIOB, OCHOBHBIE CIOCOOBI 3alMTHI UX OT
koppo3un. CruiaBsl (CTallb, YYTYH, JIOPATIOMUHIHN, OpOH3a) M UX IPUMEHEHUE B

6BITy 1 IPOMBIINTICHHOCTHU

3.3

[lenouynsie Mertamibl: mosnoxkeHue B llepuoandeckod cucTeMe XUMHYECKUX
snemeHToB J[.Ml. MenneneeBa; CTpoe€HHE MX aTOMOB; HAXOXKJECHHE B IMPUPO/IE.
Qdusnueckre U XUMUYECKHE CBONCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUapl u
TUAPOKCUJBI HaTpud W KaJlusd. HpI/IMeHeHI/Ie MICJIOYHBIX METAJJIOB HW HX

COeIMHEHN N

3.4

Illenoyno3eMeabHbIE  METaldbl MarHM#l W KaIbLMM: IIOJIOXKEHHE B
[lepnonnueckoil cucreMe xumudeckux ieMeHToB [[.1. MenaeneeBa; crpoenue
UX aTOMOB; HaxoXkJAeHHWe B mpupoae. Pu3NUecKue M XMMHYECKME CBOMCTBA
MarHusi W Kanblus. BakHelnme coequHEHUs Kaublus (OKCHA, TUAPOKCHU],

comn). JKEcTKOCTh BOMBI U CIIOCOOBI €€ YCTpaHEHUS

3.5

AmomuHuii: nonoxenue B [lepuoanueckoii cucreme xumudeckux 3yemMenToB (.M.
MeHnpeneeBa; CTpOEHHE aTOMa; HAXOXKIECHHE B mnpupoae. DHU3NUECKHE U
XAMHYECKHE CBOMCTBA aIFOMUHMS. AM(OTEpHBIE CBOMCTBA OKCH/IA U THAPOKCHIA

AJIFOMUHU A

3.6

Keneso: monoxenue B Ilepmoguueckoit cucreMe XMMHU4YECKUX 3ieMeHToB [[.H.
MeneneeBa; CTpoe€HHME aroMa; HaxoXJaeHue B npuponae. dDusuueckue u
XMUMHYECKHE CBOMCTBa »xeneza. Oxcuabl, Tuapokcunbl u conu xenesa(ll) u

xeneza(lll), ux cocraB, CBOMCTBA U MOTyYCHUE

3.7

XUMUUYECKHI IKCIIEPUMEHT: 03HAKOMJICHUE C 00pa3llaMHi METaUIOB M CIIJIABOB,
UX (U3NYECKUMU CBOWCTBAMH, HW3Yy4E€HHUE pPE3yJIbTaTOB KOPPO3HHU METAIOB
(BO3MOXHO HCITOJIb30BaHHNE BUIEOMATEPUaIOB), 0OCOOEHHOCTEH B3aUMOIEHCTBHS
OKCHJIa KalblMsl W HaTpusi C BOAOH  (BO3MOXKHO  HCIIOJIB30BaHUE
BHIEOMATEPUAJIOB); MCCIIEJOBAaHUE CBOMCTB KECTKOM BOMBI; Ipoliecca FOPEHUS
&Keleza B KUCIopo/ie (BOZMOXKHO HCIOJIb30BaHUE BUIEOMATEPHAIIOB); IPHU3HAKOB

MNpOTCKaHUsl Ka4CCTBCHHBIX peaKI_II/Iﬁ Ha HWOHBI (Mal"HI/ISI, Kajlblius, aJIlOMHWHUA,




nuHka, xene3a(ll) u xenesa(lll), mequ(ll); HaGMOaCHE U ONKMCAHUE MTPOIIECCOB
OKpaIlMBaHUsI TUTAMEHH WOHAMHU HATPUs, KalUusg M KaIblus (BO3MOXHO
WCITOIb30BAHUE BHUJICOMATEPHANIOB); HCCICIOBaHHE aM(OTEPHBIX CBOWCTB
TUJPOKCUA ATIOMUHUS W THAPOKCHJA IMHKA; PEIICHHE SKCIEPUMEHTATBHBIX

3a7a4 1mo teMe «BakHennme MeTauibl U UX COEIUHEHU I

XuMus U OKpyXKarolas cpena

4.1

HoBbie Marepuasibl 1 TexHosiornu. BelectBa M Marepuanbsl B IMOBCEAHEBHOU
KU3HU 4YeJloBeKa. XUMHUS U 370pOBbe. be3omnacHoe MCIob30BaHUE BEUIECTB U
XUMHYECKHX peakuuii B ObITy. llepBas momoulp NpU XUMHUYECKUX OXKOTax U

OTpPABJICHUAX

4.2

OCHOBBI PKOJIOTUYECKOW TPAMOTHOCTU. XUMHYECKOE 3arpsi3HEHUE OKpYXKaroIeh
cpenst IIJIK. Ponp xuMuu B pemieHMM 3Kojornyeckux mpooOsiem. IlpupoaHsie
HCTOYHUKH YIJIEBOAOPOAOB (Yrojb, MPUPOIHBIA Tra3, He(Tb), MPOIYKTHI HX

nepepaboTKH, UX POJIb B OBITY M MPOMBIIIICHHOCTH

4.3

XUMHUYECKUM SKCIIEPUMEHT: U3ydeHue 00pa3loB MaTepuanoB (CTEKIO, CIJIaBbI

METAJIJIOB, TOJMMEPHBIE MaTEpUaIIbl)

IMPOBEPSIEMBIE HA OI'D I1IO XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBLHOMN
IMMPOT'PAMMBI OCHOBHOTI'O OBIIIET'O OBPA3OBAHUSI

Kon IIpoBepsieMble TPpeGOBAHMSA K NPeIMEeTHBIM pe3yJabTaTaM
MPoOBeEPsieMOro 0a30B0r0 YPOBHSI 0CBO€HHSI OCHOBHOM 00pa30oBaTeIbHOM
TpeOoOBaHus NMpOrpaMMbl OCHOBHOIO 001ero odpazoBanusi Ha ocHoBe PI'OC

[IpencraBnenue:

O II03HABAEMOCTU SIBJICHUN MPUPOJbl, NOHUMaHUE OOBEKTUBHOMU
3HAYMMOCTH OCHOB XMMHYECKOM HayKu Kak OoOJIACTH COBPEMEHHOIO
€CTECTBO3HAHMS, KOMIIOHEHTa OOLIeH KylIbTypbl M IPAKTHYECKOH
JIeATEIbHOCTH  YelIOBEKa B YCIOBHUSIX COBPEMEHHOTO OOINECTBA;

IMMOHUMAaHNEC MECTAa XUMUHU CPEAN APYTUX CCTCCTBCHHBIX HAYK

0 HAY4YHBbIX MCTOJAX IMO3HAHHS, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUYCCKUX METOJAaX HCCICAOBAHHA BCHICCTB U HN3YUYCHHA
XUMHUYCCKHNX peaKHHﬁ; YMCHHUEC HCII0JIB30BAaTh MOJCIN JJIA

OOBSICHCHHS CTPOCHHA aTOMOB U MOJICKYII

0 cdepax mpodeccuoHaNbHON AEATENIbHOCTH, CBA3aHHBIX C XUMHUEH U

COBPCMCHHBIMU TCXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKCHUAX




XUMUYECKOH HAyKd, 4TO IO3BOJIUT OOYyYarOUMMCS pPaccMaTpUBaTh
XUMUIO Kak cepy cBoeil Oyaymei mpodeccHoHaNbHON EATEeNbHOCTH
U clenaTth OCO3HAHHBIM BBIOOpP XMMHHU Kak MPOQUIBLHOTO MpeaMera

IpU NEepexo/ie Ha YPOBEHb CPEAHEro 00Iero oopa3oBaHus

Bnagenue cucreMoll XMMHYECKHX 3HAHUM M YMEHUE IPUMEHSATH

CUCTEMY XUMHNYCCKUX 3HaHHI>i, KOTOpas BKIKOYACT:

2.1

BOKHEUIIME XUMHYECKUE ITOHATUSA: XUMHYECKUH DIEMEHT, aToM,
MOJIEKYJ1a, BEILIECTBO, IIPOCTOE U CIIOKHOE BEIIECTBO, OMHOPOIHAS U
HEOJHOPOAHAsI CMECh, OTHOCUTEIIBHBIE aTOMHAas W MOJIEKYJsIpHas
MaccChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MOJSPHBIN
00bEM, OKCHJ, KHUCIOTa, OCHOBAaHME, CONb (CpeiHss), XUMHYecKas
peaKuus, pEeaKkuUHU COECOUHEHHUs, PpEaKUUU paszIokKEHUs, PEeaKuuu
3aMeIleHus, Peakiuu OOMEHa, TerioBoi 3(dekr peakuu, 5k30- U
SHJIOTEPMHUYECKUE PEAKIMHU, PacTBOpP, MACCOBas NOJII XHMMHYECKOIO
AJIEMEHTA B COEAMHEHNH, MacCOBAas A0JIsl U IPOLIEHTHAs! KOHLIEHTpaLus
BELIECTBA B paCTBOPE, APO ATOMA, SJIEKTPOHHBIN CJI0M aTOMa, aTOMHAas
opOuTanb, pajguyc aroMa, BaJEHTHOCTb, CTEIEHb OKHUCICHUS,
XUMHYECKAsl CBSI3b, DJIEKTPOOTPULIATENBHOCTS, MOJIIPHAS U HENOJIIPHAS
KOBQJIECHTHAsl CBA3b, MOHHAs CBsI3b, METAJUIMYECKas  CBSI3b,
KpUCTaJUIMUECKasl peléTka (aToOMHas, MOHHAs, MeTajulnyecKasl,
MOJIEKYJIsSIpHast), MOH, KaTHOH, aHUOH, 3JEKTPOJIIUT U HEDJIEKTPOJIUT,
HJIEKTPOJIUTHYECKAass JAMCCOLMALIMS, peakuMd MOHHOTO oOMeHa,
OKMCIIMTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAaKUUM,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKUCICHHME W  BOCCTAHOBJICHHME, JJIEKTPOJIU3,
XUMHYECKOE paBHOBEcHE, OOpaTMMble M HEOOpaTUMbIE peaklHH,
CKOPOCTb XMMHYECKOW peakumu, Karanusarop, IIJIK, xopposus

METaJIJIOB, CILIABbI

2.2

OCHOBOIIOJIAralolMe€ 3aKOHbl XUMHH: 3aKOH COXpPaHEHUs Macchl,
nepuoandecknii 3akoH J[.MI. MeHnneneeBa, 3akOH TOCTOSHCTBA

COoCTaBa, 3aKOH ABOl"aI[pO

2.3

TEOPUH XUMUH:  aTOMHO-MOJIEKYJISIpHAsi ~ TEOpHus,  Teopusd

BHGKTpOHHTquCKOﬁ AJucconuanuu

Bnanenune ocHOBaMr XMMHUYECKOW TPAaMOTHOCTH, BKITFOYAOICH :

3.1

YMCHHUEC NPABHUJIBHO UCITOJIB30BATh H3YYCHHLIC BCIICCTBA U MAaTCPHAJIbI

(B TOM wumcle MUHEpalbHble YIOOpEHHUs, MeTalIbl M CIUJIaBbl,




OPOAYKTHl TepepaboTKi TMPUPOIAHBIX HCTOYHUKOB YITIEBOIOPOAOB
(yrist, mpupoaHOTo ra3a, HedTH) B OBITY, CEbCKOM XO3SHCTBE, Ha
MPOU3BOJACTBE M MOHUMAHUE 3HAYEHUS >KUPOB, OEJIKOB, YIIIEBOJIOB
JUIs OpraHM3Ma YellOBeKa; yMEHUE MPOrHO3UPOBATH BIMSIHUE BELIECTB

U XUMHUUYCCKHUX MPOLECCCOB HAa OpPraHuU3M 4YCJIOBCKA U OKPYKAIOIIyrO

HNPUPOIHYIO CPETY

3.2

YMCHUC HHTCITPHUPOBATL XUMHUUCCKUC 3HAHHWA CO 3HAHUAMU APYIUX

Y4EOHBIX TIPEIMETOB

3.3

HaJIMYUE ONbITa paboThl C Pa3NUYHBIMUA MCTOYHUKAMH HHGOpMAINU
N0 XMMHUHU (HaydyHass UM HaydyHO-IOMYJSpHas JUTEparypa, CIOBapH,

CIIPaBOYHUKH, UHTEPHET-PECYPCHI)

3.4

YMCHUE OOBEKTUBHO OIICHUBATh I/IH(:bOpMaI_II/IIO O BEIIECTBaAX, HUX
MMPEBpPAILICHUAX n IMPAKTUYCCKOM IIPUMCHCHUU n YMCHUC

HCII0JIL30BaTh €€ AT pCHICHU A y‘-IGGHO-HOIBHaBaTeJIBHBIX 3aaa4

Bnanenne ocHOBamMM IOHATUWHOIO amnmapara ¥ CHUMBOJIMYECKOIO
S3bIKa XUMHUHU JJISI COCTaBJICHUS (OPMYJ HEOPraHMYECKUX BEIECTB,
YPaBHEHUM  XMMHYECKUX  peakuuWi; OCHOBAMH  XMMHYECKON

HoMeHknaTypsl (IUPAC u tpuBuanbHoON)

YMeHue oOBACHATH CBsI3b MOJIOKEHUS 3jeMeHTa B llepronuueckoit
CUCTEME C YHCIOBBIMH XapaKT€PUCTHKAMHU CTPOCHHS AaTOMOB
XUMHYECKUX JJIEMEHTOB (COCTaB M 3apsi sapa, oOlee YHCIo
JJIEKTPOHOB), PACHPEJCIEHUEM JJIEKTPOHOB 110 3HEPIETHUYECKUM

YPOBHSM aTOMOB IIC€PBLIX TpéX ICPUOA0B, KAJINA U KAJIBIUA

IIpencraBiieHue 0  MEPUOAMYECKOM  3aBUCMMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB (PaJuyc aToma, 3JeKTPOOTPHULATEIbHOCTD),
IPOCTBIX M CIOXKHBIX BEIIECTB OT IIOJIOKEHUS D3JIEMEHTOB B
[lepuoguueckoit cucteme (B MalblX [EpUOAAX M  [IABHBIX

MOATPYIIIax) U 3JIEKTPOHHOTO CTPOEHHU S aTOMa

YMeHue KiacCupUIupoBaTh:

7.1

XUMHUYCCKHUE 3JICMCHTbBI

1.2

HCOPraHN4YCCKHE BCIICCTBA

7.3

XUMHUYCCKHUEC pCaKIINN

YMeHue onpenesrs:

8.1

BAJICHTHOCTb M CTCIICHb OKHMCJICHUA XUMHUYCCKUX 3JICMCHTOB, 3apsi




HOHa

BHUJI XUMHYECKOM CBSI3M W THUI KPUCTAJUIMYECKOM CTPYKTYpHI B

8.2
COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX pacTBOpax BEMIECTB (KUCIOT, OCHOBAHUM )
8.4 OKHCJIHTEh U BOCCTAHOBUTEIH
9 YMeHue xapakrepu3oBarh (pU3NYecKue U XUMUYECKUE CBOMCTBA!
MPOCTHIX BEIIeCTB (KUCIOPOA, O30H, BOJOPOI, Trpadut, anmas,
9.1 KpeMHH#, a3or, ¢ocdop, cepa, XIOp, HATPUH, Kalul, MarHUH,
KaJIBITU I, aTIOMUHUM, JKEJIE30)
CIIO)KHBIX BEIIECTB, B TOM YHCIE WX BOJHBIX PacTBOpPOB (BOjA,
aMMHaK, XJIIOPOBOJIOPOJ, CEPOBOJOPOJ, OKCHABI M THUIPOKCHIIBI
9.9 metaioB |-IIA rpynmn, amromunaus, meau (l), nmaka, xeneza (Il u
' 1), okcuner yrnepona (Il u 1V), xpemuus (1V), azora u gocdopa (Il
u V), cepst (IV u VI), cepnucras, cepHas, a3oTHCTas, a30THasi,
dochopHas, yrojapHas, KpEMHUEBasI KUCIOTA U UX COJIH )
IPOTHO3UPOBAaTh M XapaKTepu30BaTh CBOWCTBAa  BEIIECTB B
9.3 3aBHCHUMOCTU OT HX COCTaBa M CTPOEHUsS, MPUMEHEHHE BEIIECTB B
' 3aBUCUMOCTU OT MX CBOHCTB, BOBMOKHOCTh MPOTEKAHUS XUMHYECKUX
MPEBPAIICHUH B PA3TUYHBIX YCIOBHSIX
10 YMeHue cOCTaBISITh MOJEKY/ISPHBIC 1 HOHHBIC YPaBHEHUS pEaKIuii, B
TOM YHCJIE:
10.1 peakiuif HOHHOro OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAaHOBUTEIBbHBIX PEAKIIN I
103 WUTIOCTPUPYIOIIMX ~ XMMHYECKAE CBOWCTBA H3YYCHHBIX KIIACCOB
' (TpymI) HEOpPraHMYECKUX BEIIECTB
10.4 MOATBEPKIAIOMMX TCHETHICCKYIO B3aHMOCBSI3b MKy HUMHU
11 YMeHue BBIYUCIATH (IIPOBOAUTH PAcUEThI):
111 OTHOCUTENbHYI0 MOJICKYISIPHYIO M MOJSIPHYIO MAacChl BEILECTB,
' MacCOBYIO JIOJIO XMMHUYECKOTO 3JIEMEHTa B COCTMHEHUU
11.2 MacCOBYIO JIOJIIO BEIIIECTBA B PacTBOPE,
11.3 KOJINYECTBO BEIIECTBA M €r0 Maccy, 00bEeM ra30B
114 10 YpPaBHEHUSIM XUMHYECCKUX PEAKIUHA ¥ HAXOAUTh KOJIMYECTBO
' BEILECTBA, 00BEM U MAcCy PeareHTOB WUJIU MPOIYKTOB PEaKINu
12 Bnanenue (3HaHuEe OCHOB):




121

OCHOBHBIMM  METOJaMHM  HAy4YHOTOo T[O3HaHusA (HaOioJeHHeE,
U3MEpEHUE, IKCIIEPUMEHT, MOJIEIMPOBAHUE) IPU U3YYEHUH BEIIECTB U
XUMUYECKUX SIBJICHUN; yMeHue chopMmynupoBaTh MmpobdiemMy u

IPEUIOKUTH IYTU €€ peleHus

12.2

Oe3omacHOM pabOThl € XUMHUUYECKUMH BEIIECTBAMH, XUMHUYECKOUN

HOCYZI0HM M J1abOpaTOPHBIM 000PYIOBaHHEM

12.3

npaBujiaMi 0€30MacHOr0 OOpaIleHHs C BEILECTBAMU, UCIOJIb3YEMbIMU
B IMOBCETHEBHOM JKU3HHU, MPABHJIAMHU MTOBEJICHUS B LIETISX COCPEKESHUS
3I0POBbsl M OKPYKAIOLIEH HPUPOJHOM Cpelbl; MOHMMAHHUE Bpeaa
(omacHOCTH) BO3AECUCTBUS Ha YUBbIE OPraHU3MbI OIpeACTEHHBIX
BEIIIECTB, CIOCOOOB YMEHBIICHUS W TMPEAOTBPAIICHHUS WX BPEAHOTO

BO3AEHCTBUS

13

Hamnuwme MPAKTHYCCKUX HABBIKOB IIJIAHUPOBAHHA W OCYHICCTBJICHUA

CICAYIONMX XUMHUUYCCKHUX SKCIICPUMCHTOB!

131

HU3YUYCHHC U OIHCAHUC CI)I/ISI/I‘IGCKI/IX CBOMCTB BCHICCTB, O3HAKOMJICHUC
C (1)I/I3I/I‘I€CKI/IMI/I u XUMHUYCCKUMU SIBJICHUAMU OIIBITHI,

WUTIOCTPUPYIOIME MPU3HAKA MPOTEKAHUSI XUMUYECKUX PEAKLIUI

13.2

HN3Y4YCHHC CII0CO00B Pa3aciICHUA cMmeceit

13.3

MMOJIYYCHHUEC KHUCJIOpOda HW H3YUYCHHEC CI0 CBOfICTB; IMMOJIYUYCHUC
BOAOpPOAa U U3YUCHUE CTO CBOﬁCTB; MOJIYYCHHC YIVICKMCJIOTO Ta3a U

M3Y4YEHHE €r0 CBOWCTB; MOJIydeHUE aMMHaKa U U3y4E€HUE €T0 CBOMCTB

13.4

IIPUTOTOBJICHUE pACTBOPOB C OINPEHEIEHHON MacCOBOM J0JIed

pacTBOPEHHOTO BEMIECTBA

13.5

[IPUMEHECHUE UHAUKATOPOB (;akmyca, METUJIOpaHXKa 5
denondranenna) sl OMpeNeiIeHUs XapakKrepa Cpelbl B pacTBOpax

KHCIOT 1 menoqeﬁ

13.6

UCCIICIOBAHUE W ONHUCAHWE CBOMCTB HEOPraHUYECKHX BEIICCTB
Pa3TUYHBIX KIIACCOB; U3yYEeHUE B3aUMOJICHCTBUS KUCIIOT C METaJNIaMH,
OKCHJAMH  METAJJIOB,  PACTBOPUMBIMH U  HEPACTBOPUMBIMHU
OCHOBAHHUAMH, COJILIMH; ITOJTYYCHHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITECHEHHE OJHOTO MeTaula JAPYrMM U3  pacTBOpa  COJIH;
UCClieIoBaHNE aM(OTEPHBIX CBOWCTB THUIPOKCHUIOB ATIOMHUHHS U

IOHUHKa

13.7

peHICHUC SKCIICPUMCHTAJIBHBIX 3a/lad IO TEMaM: «OCHOBHBIC KIaCChI

HCOPraHUYCCKUX COGHHHCHHﬁ)); <<3.H€KI‘pOJII/ITI/I‘-IeCKaSI




aucconuanusy; «BaxHelime HeEMETaAUIbI MW HUX COCOUHCEHHUM»,

«Baxkgelme MeTaUIbl U UX COEIUHEHU S

XUMHUYECKHE JKCIIEPUMEHTHI, WIUTIOCTPUPYIOLIME  NPU3HAKU
NPOTEKaHUsl peakuii MOHHOTO OOMEHA; KaueCTBEHHBIE PEAKIUM Ha

INPUCYTCTBYIOIIME B BOAHBIX PAacTBOpPax HOHBI: XJIOPUA-, OpoMUI-,

138 wonuna-, cymedar-, Qocdar-, kapOoHAT-, CHUITUKAT-AaHUOHHBI,
TUJIPOKCUI-MOHBI, KATHOHBI aMMOHMS, MarHus, KaJbIIHs, aJIOMHHUS,
xenesa (2+) u xenesza (3+), meau (2+), nMHKa

14 Ymenue:
HOpEICTaBIATh PE3ylIbTaThl 3KCIEpUMEHTa B (OpMe BBIBOJIOB,

141 JI0Ka3aTeNbCTB, TpaUKOB M TAaONMI] W BBISBISATH IMIIUPUYECKUE
3aKOHOMEPHOCTHU
YCTaHABIIMBATh CBSI3U MEXIY pealbHO HAOII0aeMbIMU XMMHYECKUMHU

14.2 SBIICHUSIMH U TIPOIIECCAMH, TIPOUCXOASIIIME B MaKpO- ¥ MHKPOMHDE,

OOBSICHSITE IMPpUYNHBI MHOFOO6paBI/I5{ BCIICCTB

HEPEYEHDb 3JIEMEHTOB COIAEPKAHUAA, ITPOBEPAEMbBIX HA
OCHOBHOMTOCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUHAN

Kon IIpoBepsieMblii 3J1eMEHT CO/Ie PKAHUS
1 [lepBoHavyabHbIE XUMUYECKHE TTOHATHS
11 Uuctsie BemmecTBa U cMecu. CriocoObl pa3aeieHus cMeceit
12 ATOMBI M MOJICKYJIBI. Xumuueckre diieMeHThl. CHMBOJBI  XHMHUYECKHX
' a1eMeHTOB. [IpocThie U cloKHbIE BEIIECTBA.
13 Xumuueckas popMyna. BanreHTHOCTh aTOMOB XMMHUYECKUX 3JIeMEHTOB. CTeneHb
' OKHCJICHUSI
3aKkoH TMOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAs aTroMHas Macca.
1.4 OTHOcHTeNbHAsT MOJEKYJIsIpHas Macca. MaccoBast oIl XMUMUYECKOTO 3JIEMEHTA
B COCJMHEHUU
15 KomuuectBo BemectBa. Monbs. Monsipras macca. MomsipHbIii 00bEM Ta30B.
' B3anmocBs3bp KOIMYECTBA, MACChl U YMCIIA CTPYKTYPHBIX €AMHUILL BEIECTBA
16 DU3NYECKHE U XMMHUYECKUE SBJICHHUS. XHUMHUUYECKas peakuus U €€ MpPU3HAKHU.
' 3aKOH COXpaHEHHUsI MaCChl BEIECTB. XUMUUYECKUE YPABHEHUS
) [lepuoanueckuit 3akoH u Ilepuoauueckas cucreMa XUMHUYECKUX 3JIEMEHTOB

J.N. MenneneeBa. CTpoeHHE aTOMOB




2.1

Ilepuonnueckuii 3akoH. Ilepronuueckas cucreMa XMMUYECKUX daemMeHToB 1.1
MenneneeBa. Ilepuoaer u rpynmsl. U3NYECKU CMBICI MOPSIKOBOTO HOMEDA,

HOMEPOB NIEPUOJA U TPYIIIIBI JIEMEHTA

2.2

Ctpoenne atomoB. CocTtaB aroMHbIX siep. M3oromsl. Dnekrponbl. CTpoeHue
AJICKTPOHHBIX 00070YeK aToMOB TMepBhIX 20 XUMHUUYECKUX DJIEMEHTOB

Ilepnonuueckon cucremsl .M. MenaeneeBa

2.3

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHMUYECKHX AJIIEMEHTOB INEPBBIX TPEX
MEepUOJIOB, Kanus, Kaibluus (paaumyca aTOMOB, OJIIEKTPOOTPHUIIATEIbHOCTH,
METANIMYECKUX U HEMETAUIMYEeCKUX CBOMCTB) H HMX COCIMHEHUH B
COOTBETCTBUHM C TIOJIO)KEHHEM »JJeMeHTOB B llepuommueckoii cucreme u

CTPOCHHUECM UX ATOMOB

Ctpoenue BerecTBa

3.1

Xumnueckas cBsa3b. KoBajeHTHas (MOJdsipHas W HENOJISIPHAsl)  CBSI3b.
DNeKTpOOTPULATENPHOCTh ~ XMMHYECKMX  2/1eMeHTOB.  MoHHas  cBs3b.

Mertannuueckas CBSI3b

3.2

Tumbel KpUCTAUIMYECKUX PEIIETOK (arToMHas, WOHHAasA, MeTajulhnyecKasi),
3aBHCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAIUIMYECKOM PEILETKM U BHUJA

XMMHUYECKOH CBS3H

Baxneiinme NpCeACTAaBUTCIIN HCEOPTaHHUYCCKHUX BCIICCTB. Hemeramnel u ux

coeIMHeHHU. MeTallIbl U UX COEAUHCHUS

4.1

Knaccudukanus u HOMEHKIATypa HEOPraHWYEeCKHX COCIMHEHHI: OKCHIIOB
(coneobpasyrorme: OCHOBHBIE, KUCJIOTHBIE, amMQoTepHBIC) u
HecosieoOpas3ylolle; OCHOBAaHWM (UEJNI0YM U HEPacTBOPUMbBIE OCHOBAHUS);
KUCIIOT  (KUCIOpPOACOAep)Kale ¥ OECKUCIOpOIHBIE, OIHOOCHOBHBIE H

MHOTOOCHOBHBIE); COJIeH (CpeIHUX U KUCTIBIX)

4.2

dusnyeckre W XUMHYECKHE CBOICTBa IIpPOCThIX BCHICCTB-HEMCTAIOB!

BOJIOPO/Ia, XJI0pa, KUCIOPOa, Cepbl, a30Ta, Gochopa, yriaepoja, KpeMHHUS

4.3

du3nyeckre W XAUMHYECKHE CBOMCTBA IMPOCTBIX BEHICCTB-MECTAIJIOB: JIMTHA,
HaTpud, Kajius, Marovus W KaJlbUd, aJIIOMUHUA, KCJIC3a. QHCKTpOXI/IMI/ILICCKI/Iﬁ

PS4 HANIPSDKEHUN METaJUIOB

4.4

du3nyeckre U XMMHUYECKHE CBOMCTBA BOAOPOAHBIX COCIUHECHUN HEMETaJIOB:

XJIOPOBOJIOPO/IA, CEPOBOAOPO/IA, aMMHUAKA

4.5

dusnyeckue ¥ XUMHYECKHE CBOWCTBAa OKCHUIOB HemerawioB: cepel (1V, VI),
azota(ll, 1V, V), docdopa(lll, V), yrnepoxa(ll, 1V), kpemuus(lV). Ionydenune




OKCHU 0B HEMCTAJIJIOB

Xumudeckue cBoiictBa okcuioB: MetaioB |A-IA rpynn, nunka, menu(ll) u

40 xenesa(ll, 11). Tlonydenne okcumIoB MeTaIOB
XUMHYECKHE CBOWCTBAa OCHOBAHMUM M aM(OTEPHBIX TUIPOKCUIOB (Ha MpUMepe
4.7 TUIPOKCUIOB ~ QIIOMUHHMS, JKene3za, UuHKa). [lomydenue ocHOBaHMU H
aM(pOTEePHBIX TUIPOKCHIOB
O0ume XMMHYECKHE CBOWMCTBA KUCIIOT: XJIOPOBOJAOPOAHON, CEPOBOAOPOIHOIM,
48 CepHUCTOH, CEpHOM, a30THOU, (OCPOpHOU, KPEeMHHEBOW, yroibHOH. OcoOble
' XAMUYECKAE CBOWCTBAa KOHUEHTPUPOBAHHOM CEPHOM U a30THOM KHCIOT.
Ionyyenue xkucnor
4.9 OO0mnme XxuMHUUYECKue CBOMCTBA cpeaHux coner. [lomyuenue coneit
410 [Tomyuenue, cobupaHue, pacrmo3HaBaHWE BOJOPOAA, KHCIOPOJa, aMMHakKa,
' VIJIEKUCIIOTO Ta3a B JabopaTopuu
411 [lonydyeHne amMMuaka, CEpHON M a30THOM KUCJIOT B MPOMBIIUIEHHOCTH. O0ume
' CHOCOOBI TOJIY4EHUSI METAIIIOB
412 I'eneTnyeckas cBsI3b MEXKIY KIAaCCAMU HEOPIraHMYECKUX COCTUHEHUI
5 XUMHYECKHUE PeaKiuu
Knaccudukanus XuMUYecKuX peakiuil 1Mo pa3iuuHbIM MPU3HAKAM: 110 YHUCITY U
5.1 COCTaBy Y4YaCTBYIOIMX B PEAKIHH BEIIECTB, MO TermioBoMmy ddexry, mo
W3MCHCHHIO CTCTICHEH OKHMCIICHUS XHMHUYECKUX DJICMEHTOB
£ 5 TennoBoit d(deKT XUMHUUECKON peaKu, TEPMOXUMUUYECKUE YPAaBHEHUS. DK30-
' 1 YHJOTEPMHYCCKUE PeaKuh. TepMOXUMHUYCCKIE YPABHCHHUS
OKuCAUTENEHOBOCCTAHOBUTENBHBIE peakiuu. OKUCIUTETU U BOCCTAHOBHUTEIH.
5.3 [Iporieccbl  OKMCIEHWUST U BOCCTAHOBJICHHS. ~ ODJIGKTPOHHBIM  OamaHc
OKHCIIUTEIbHOBOCCTAHOBUTEIBHON PEAKIINU
£ 4 Teopust a5eKTpoaUTUYECKON auccoruanu. KaTnoHbl, aHHOHBI. DJIEKTPOJIUTHI U
' HEedNeKTpoJuThl. CHIIbHBIE U clla0ble AIeKTpOIuThl. CTeneHb AUCCOIUAllUU
£ 5 Peakunu monHOro obMeHa. YCIIOBUS NMPOTEKAHUS PEAKIMii MOHHOTO OOMEHa,
' TIOJIHBIE U COKpAILIEHHbIE HMOHHBIE YPaBHEHHUS PeaKinil
6 XuMHS ¥ OKpYXKaIom@asi cpena
BemectBa u marepuanbl B IOBCEJHEBHOM JKM3HM 4YeloBeKka. besomacHoe
6.1 HCIIOJIb30BAaHUE BEUIECTB M XUMHUYECKUX pEeakuuid B J1abopaTopuul U OBITY.
[lepBasi momonIp MPU XUMUYECKUX 05KOTaX U OTPABICHUAX
6.2 XUMUYECKOe  3arps3HCHHE  OKPYXKAloIel  cpenbl  (KUCIOTHBIE — JIOXKIIH,




3arps3HEHUE TOYBBI, BO3[yXa M BOJOEMOB), CIOCOOBI €ro MpeaOTBpAILCHUs
[Ipenensnas nmomyctumas kourentpanus BemectB (ITJK). Ponp xumum B
pEIIeHUH  SKOJIOTUYECKUX TMpobsieM. YcuieHue NapHUKOBOro s¢ekra,

pa3pyuicHue O030HOBOTO CJIOs

6.3

[lpumenenue cepsl, a3zora, gocdopa, yriaepoaa, KPEMHUSI U UX COCIUHEHHUH B
OBITy, MEOWIIMHE, MPOMBINUICHHOCTH M CEIBCKOM Xo3siicTBe. lIprmmeHeHme
METAJUVIOB W CIJIAaBOB (CTalb, YYTyH, AIOPAJIOMHUHUNA, OpoH3a) B OBITY U
IPOMBIIDIEHHOCTH WX coeanHeHui. [loHsTHe 0 KOppO3UM METaII0B, OCHOBHEIE

CIIOCOOBI 3allIMThI UX OT KOPPO3HNHU

6.4

[lpuponHble HMCTOYHUKU YIIIEBOAOPOJOB (Yrojb, HPUPOAHBIA Ta3, He(dTb),

MPOAYKTHI MX MepepadoTku (OEH3MH), UX POJIb B OBITY U MPOMBITIITICHHOCTH

6.5

[lepBoHayanbHbIE MOHATUS 00 OPraHMYECKUX BEUIECTBAX KaK O COEAMHEHUSIX
yriepoja (MeTaH, 3TaH, TUIEH, alleTUJIeH, TAHOJ, IIIUIEPUH, YKCYCHAs KUCIIOTA).
[ToHsiTHE 0 OMONOTMYECKH Ba)KHBIX BEILIECTBAX: )KHUpaX, O€JKax, yriaeBogax — U uX

POJIK B ’)KM3HHU YCIIOBCKA

7

Pacuérsr:

7.1

10 Q)opMynaM XUMHUYECKUX COCIUHEHUMN

7.2

Macchl (MaccoBOH ) JI0JIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

MO XMMHUYCCKUM YPABHCHUAM

YYEBHO-METOJAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YAEHUKA

Xumus. 8 kacc. bazoBblii ypoBenb. Yueonuk ["abpuensn O.C., OctpoymoB N.I".,
CnankoB C.A.

Xumus. 9 xnacc. ba3zoBelii ypoBenb. Yueonuk ["abpuensa O. C., OctpoymoB 1. T,
Cnankos C. A.

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Xumust. [IpoBepoUHbIE€ U KOHTPOJIbHBIE pA0OTHI. 8 KJIacc
["a6puensan O.C., JIpicoBal.T.

HU®POBBIE OBPA3OBATEJ/IbHBIE PECYPCBI UPECYPCBI CETH

NUHTEPHET
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