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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha oOcHOBe denepaibHOM paboyell TporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIEOHOTO MpeaMeTa « XuMUsDY
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIUXCSA CPEACTBAMHU y4eOHOTO
npeaMeTa, yCTaHaBJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
IIpeIyCMaTpUBaET pACIpEAeICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpOrpaMMbl IO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYE€TOM  MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuMxcsi, OMNpPEAesseT BO3MOXKHOCTH TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1IeJIeH U3YUYEHUs MPEeMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOYyYarolmerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHWEe XWMHH CIYXUT OCHOBOWM [Isi (OPMHPOBAHUS MHPOBO33PECHHUS
oOy4Jaromierocsi, ero MnpeACcTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJib UTPaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUU U 00 DSBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTIbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3yuyeHne xumuu:

CIIOCOOCTBYET  pealM3aludyd  BO3MOXXHOCTEW  JJIi  CaMOpa3BUTUS U
dbopMUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (PYyHKIIMOHAIBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (OPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEIPHOW  Y4EOHOUW  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOM IS TEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



CrocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKHM XUMUH Ha ONpeNeIEHHOM dTane eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPTraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO MPHUHIMITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

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

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

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YpPOBHSI K JIPYrOMY, BBINOJHSAS (PYHKIMM OOBICHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKON COCTABISIOIIEH HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWN W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3ydyeHUM XUMHHM TNPOUCXOAUT (QOpMHUPOBaHUE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 00O0OIIEHH MHMPOBO33PEHUYECKOIO XapaKTepa, s3blKa HayKd, B



OpUOOIIEHNH K HAayYHBIM METOJaM I[IO3HAHUS TMPU HM3YyYEHUU BEUIECTB H
XUMHUYECKHUX PeaKiuii, B (OPMUPOBAHUH U PA3BUTUU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOyJarommxcss K CaMOCTOSITEIbHOM MMO3HABATEIbHON JESATENbHOCTH, HAay4YHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIBHOCTH, MO3HAHUS M CaMOTO3HAHUS, KIIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKPY’KaIOIIer0 MHpa, WCHOJB3YS 3HAHWS U OIBIT, MOJyYEHHBIE MPH H3yYCHUH
XMUMHH, TPUMEHATh UX IpPU PEIIEHUH NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
L€JeCO00pa3HOro TMOBEAECHUS B OBITY M TPYIOBOM JEITEIBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOo(uUis U HAMpaBIEHHOCTH NajbHEHIIEro
oOy4eHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUyeHUs XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBisieT 136 gacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BellecTB. [loHsAiTHE 0 MeToax MO3HaHHWS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumunyeckasi ¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JIJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewlecTB. OTHOCHUTENbHAs aTOMHAs —Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COCTMHEHUMN.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOMU, MpaBUjiaMu paboThl B J1a0OpaTOpuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (TOPEHHE CBEUHU, MPOKATHBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMHCAHHE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHUe TUAPOKCHUIA
meau (1) mpu HarpeBanuu, B3auMoIeCTBHE Xkene3a ¢ pactBopoM cosd meau (I1),
U3y4EHUE CIOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCAaHWE  pEe3yJbTaTOB  IPOBENCHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KHUCTIOpoJa B JIA0OpaToOpuu © MPOMBINIIEHHOCTH. Kpyrosopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOIO0 3 eKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bonopon — anemeHT u mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBA BOJbl. Boma Kak pacTtBoputesib. PacTBOpHI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHne NpUpOaHbIX BoJA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

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

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KUCHOT. Psan aktuBHOcTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEEICHUE COACPKaHUSI KUCIOPOJa B BO3AyXE, MOJyUYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W HU3YUYCHHE
CBOMCTB BOJIOpojia (TopeHue), B3auMojaeiicTBue Bojopoaa ¢ okcugaom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pPa3IMYHON PACTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C ONPEIEIEHHON
MacCOBOM J0Jield pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJLJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCIIeIOBaHNE O0pa3loB HEOPTraHWYECKHX BEIMIECTB Pa3IMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3ydyeHue B3zaumojeicTBua okcuaa meau (II) ¢ pacTBOpoM CEpHON KHCIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHWE OJIHOTO METajlla JPYTUM M3 PacTBOpa COJU, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad MO0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHECHUI.

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

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [leproanueckas cucteMa XMMAYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
TPYIIIBI AJIEMEHTA.

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

3aKOHOMEpPHOCTH H3MEHEHHUs paJnyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

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

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

Xumuueckuii IKcnepumenm:

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

Mesicnpeomemnmnuie ceasu



Peanuzanusi MeXOpeAMETHBIX CBSI3€H MpH WM3YyYEHHM XMMHHM B 8 Kjacce
OCYIIECTBJISICTCS. 4Yepe3 HCIONB30BAHUE KaK OOIMMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

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

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEMIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpandbl, TOPHBIE TOPOJIBHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPUOMOB, Kalaus, KaIbLU H HX
COCMHEHUNM B COOTBETCTBHMU C TIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKHA U
BUJIa XUMHUYECKOM CBS3H.

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

Knaccudukanmys XuMA4eCKUX peakiuii Mo pa3InyHbIM MpU3HAKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[TonsiTue 0 CcKOpOCTH XUMHUYECKOW peakumu. [loHsTHE 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

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



OKHCJIMTEIIbHO-BOCCTAHOBUTENBHBIX  PEAKIIMKA C  HCHOJB30BAHHEM  METOJA
3JIEKTPOHHOTO OanaHca.

Teopus 37€KTPOIUTUYECKON JUCCOLMALIMH. DJAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpallléHHbIE HWOHHBIE YypaBHEHUs peakiui. CBOICTBa KHUCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJICIISIMA KPUCTAUIMYECKUX PEMETOK HEOPraHWYECKUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCAa AWCCOLMALMNA KHCIOT, WIEI0YEed U COJIEH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (PU3NUYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHeWIlHe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOITHbIE MOAU(BUKAIINN KHCIOPOa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE cBoMCTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHUCJIOT U crhenuduyeckne). XHUMHUUYECKHE PEaKIluu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. Haxoxnenue ceppl U €€ COSAMHEHHM B MpPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COEIMHEHHUSAMH Ccepbl (KHCIOTHBIE JOKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmiast xapakrepucTuka 37eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENIEHU OKHUCIEHHUS. A30T, pacnpOCTPaHEHHE B MPUPOJE,
duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
duznyecKkue u XMMHUUECKUE CBOMCTBA, oMy4yeHHe U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MoJiydeHue, (pU3nYecKkue U XUMHUYECKUe
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHHE BO3AyXa, HOuBbl U BonoémoB). Docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaora, pu3nueckue U XUMUUECKHUE CBOMCTRA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoresa riao0albHOrO TOTEIJICHUS KiIMMara, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3MUeCKne U XMMHYECKHE CBOMCTBA,
noJiyueHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILLIECTBAX: )XKMpax, OejKax, yriieBojax — 1 ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpencTtaBieHus 00
okcusie kpemaust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX HCIOJIb30BAaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxxHelne CTpouTeNbHbIE MaTepHallbl: KepaMmHKa,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempl 6€30MacHOTO WCIIOIh30BaAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 0Opa3OB HEOPraHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJoreHOB M HX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHME C 00pa3lamMu XJOPUAOB (TajlOreHUIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHOU KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHON peaKIuy Ha Cybdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUM, MOJyYeHueE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBEICHUE KauyeCTBEHHBIX pPEaKIMii Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 o TeMe «BakHeunme HeMETaIUTbl U UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTauioB. OU3nyYecKkue U XMMUYECKHUe CBOMCTBAa MeTaiioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHnue B llepuognyeckon cucremMe XMMHYECKUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUJIPOKCUIBl HaTtpusi W Kanuda. [IpuMeHeHHWe MIeNOYHBIX METaIOB W HX
COCJMHCHMH.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelue coequHEeHHUs KalblUs (OKCHUI, THIAPOKCHU], COJH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

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

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTRA Xkene3a. OKCHIbI, THAPOKCUIBI U conn kene3a (1) u xenesa
(IIT), nx cocraB, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIOJB30BAHUE BHUACOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xenesza (III), mequ (II), HaGnrogeHNE U OMUCAHUE MPOIECCOB OKPAITUBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIBHBIX 3a7ay4 1o TeMe «Bakneimue
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarolehd cpeapl (MpelesibHasl JOoMyCcTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzamusi MeXIpeIMETHBIX CBS3€M MpU H3yYeHUU XUMHUM B 9 Kiacce
OCYILIECTBIISIETCSl 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIM (DaKkT, rumoresa, 3aKoH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAJMOAKTUBHOCTh, MOJIEKYJIA, SJICKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHUIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIC3HbIE UCKOTIaeMblIe, TOILJIUBO, BOJIHBIE peCypCBI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
oOpa3oBaHMs JOCTUTAIOTCS B XoA€ OOydeHHs XHMHUU B €IUHCTBE y4eOHOU u
BOCHIUTATEJILHON JAEATEIBbHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUINCKUMHU
COILMOKYJIbTYPHBIMH U JTYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMHU, TPHUHSATHIMU B
oOlllecTBe TMpaBWJIaMH W HOPMaMH IIOBEJACHHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIM3AIUN 00YUYarOIIUXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJCTBOBATbCSl CHUCTEMOW TMO3UTUBHBIX IICHHOCTHBIX OpHUEHTAlUM U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)naTpuoTHYECKOro BOCIIMTAHMS

[IEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBBIX JIOCTHKEHUAX M OTKPBITUSIX MHUPOBOM M OTECYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

MPEACTABJICHUSI O COLNUAIBHBIX HOPMax M TMPaBWIAX MEKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpoOllecC€ OTOW Yy4yeOHOM JeATeNTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3)LlEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKU U COCTABISIOLINE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[I03HABATEIIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATypO, JOCTYMHBIMU TEXHUYECKUMHU CpPEICTBaMU HH(GOPMALIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHA OOy4YeHUsS B
JIaTbHEHIIIEM;

4)¢popMuUpOBaHMS KYJbTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOs, HAPKOTUKOB, KYpEHHUS),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5)Tpy10BOro BOCIIMTAHMSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pE3ylbTaTaM TPYAOBOW JEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHON po(eCCUOHATBHON IEATEIbHOCTU U Pa3BUTHSI HEOOXOJUMBIX YMEHHH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6)3K0JI0rM4eCKOro0 BOCIIUTAHMS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAaHMS, IOHUMAaHUE LICHHOCTU 3JI0POBOIO M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH TPUMEHSTh 3HAHUS, MOJIy4aeMble MPU MU3YUYEHUU XHUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHUPA, U YHUBEpCATIbHBIC yueOHbIE NeHCTBUs (TT0O3HABATEIBHEIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHHUIO U OCYIIECTBICHHUIO YYEOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTEPU30BATh CYIIICCTBEHHBIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIoaaTh 3a XOJO0M IIpoiiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIHUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIe METOJbI U 3allpOChl MPU MOUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W AaHAJU3UpOBaTh B IIpollecce Y4YeOHOW U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaTh BONPOCHl (B XoA€ Juanora M (WIM) TUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1ab0paTOpHOro OIbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIC JCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUS, YMEHHUS U CHOCOOBI



NeUCTBUM, crenupudecKkue s TpeAMETHOW o0mact  «XUMHS», BHIBI
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHMS, €ro  HWHTEPHpPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K koHIy 0OyueHus B 8 ki1acce npeMeTHbIE Pe3yIbTaThl HA 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PAaCKpBIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHSITHH: aTOM, MOJIEKYJa,
XUMHYECKUN JIJIEMEHT, IMPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, pPaanycC
aTOMa, XMMHUYECKasi CBs3b, MOJISIPHAS W HEMOJIIPHAs KOBAJCHTHAsl CBS3b,
WOHHAs CBSA3b, MOH, KATMOH, aHWUOH, PACTBOP, MAcCOBasl JI0Js BEIIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e UCIMOJB30BaTh XMMHUYECKYIO CHMBOJIMKY [JIi COCTaBlieHUs (opMyin
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e OMpEENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIACCy COEAMHEHUN I10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJE€HTHAasT M HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpeiBath cmbica Ilepuommueckoro 3akona J[. WM. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTH CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT WX MoJoxkeHus B llepromndeckoil cucreme,
3aKOHOB COXPAaHEHHUS MAacChl BEHIECTB, ITOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e OMWCHIBATH M XapakTepu3oBaTh Tabmmunyio Gopmy Ilepuoamdeckoit
CUCTEMBbl XHMMHUYECKMX JJEMEHTOB: pa3finyarh [OHITUA «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie U
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB M 3apsij spa, 001Iee Yuciio dJIEKTPOHOB
U pacTpeeieHUe UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAAsl OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

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

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peaJibHBIN U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
ra3zoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHUCJIOpPOJAA), IPHUTOTOBICHHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(ytakmyc, dheHondTaienH, METUIIOPAHK U JIPYTHE).

K xonIy o0yueHus B 9 Kjiacce npeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BENIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETIIEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJu3aTrop, XHMHUYECKOE€ paBHOBecHE, OOpaTUMblE U



HEOOpaTUMbBIE pPEaKINH, OKHUCIUTEIHbHO-BOCCTAHOBUTEIHHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemeTka, KOppo3Hs METaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJI COCTaBJICHHUS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBAJCHTHAsl, WMOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuonmueckoro 3axkona J[. W. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «1modoyHas
noarpymnmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3P (HEKTy, 0 U3MEHEHUIO CTENEHEH OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, ypaBHEHHUS PEAKIUW, TOATBEPKIAIONMINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATH OTHOCHUTEIBHYIO MOJEKYISAPHYI0O H MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXe TMpaBWia oOOpaileHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICITUTEIBHON JIEATEIHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, DKCIICPUMEHT (peajbHBIA M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosun4yecTBo 4acos
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBbIE)
KoHnTpoJubHbie IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznen 1.1lepBoHayasiibHble XUMHYECKUE TIOHATHUS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubnuorexa [JOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyeoBeKa
BelecTBa 1 XuMu4ecKue bubmuorexa [JOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c
Utoro no pazneny 20
Pasjnen 2.BaxuHeiimme npeacTaBuTe/ M HEOPraHNYECKHUX BelIeCTB
21 Boznyx. Kucnopog. [Tonstue 6 bubmuoreka [JOK
' 00 oKcuaax https://m.edso00.ru/7f41837¢c
99 Bonopoa. ITonsarue o 8 1 bubnmnorexka HOK
' KHCIIOTax U COMAX https://m.edsoo.ru/7f41837¢c
Boga. PactBopsl. [lonsitue 06 bubnmnorexka HOK
2.3 5 1 1
OCHOBAHMSIX https://m.edso0.ru/7f41837¢
94 OCHOBHBIC KJIaCCHI 11 1 1 bubmmorexa [JOK
' HEOPraHMYECKUX COEAMHEHMIM https://m.edso00.ru/7f41837c
Hroro no paszneny 30

Pasznen 3.1lepuoanuecknii 3axkoH u Ilepuognueckas cucrema xumnueckux 3jeMmeHToB . U. MenaeneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCIUTEIbLHO-BOCCTAHOBHTEIbHbIE peakuuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bu6nuoreka [IOK
' XHUMHYECKHX 3J1eMeHTOoB []. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XUMHYECKas CBA3b.
3.2 OKHUCIATEIILHO- 8 buGnnorexa LIOK
) https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
bu6nuoreka [IOK
Hroro o pasneny 15 https://m.edsoo0.ru/7f41837¢
PesepBHOE BpeMms 3 Bubmaorexa ITOK
P p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne ni/m P KoHnTposbHbI IIpakTnyeckn (ucpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThlI e padoThbl
pecypcbl
Pa3znes 1.BemecTBo U XuMn4ecKkne peakmuu
[ToBTOpEeHUE U yriryOieHne 3HaHUM bubmorexa I[JOK
11 P YLy 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX pa3/iesioB Kypca 8 kjacca 6
bubnunoreka LIOK
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX
1.2 N 4 https://m.edsoo.ru/7f41a63
peakuui 6
DNEKTPOIUTHYECKAs JUCCOLUAIIS bubmorexa HOK
1.3 ) 8 1 1 https://m.edsoo.ru/7f41a63
XUMHYECKUE peakllui B pacTBOpax 6
Hroro no pazneny 17
Pasznea 2.HemeTasIbl B X cOeIMHEHUS
OO011ast XapaKTepPUCTHKA XUMHUYECKUX bubmmorexa [TOK
2.1 4 1 https://m.edsoo.ru/7f41a63
aneMeHToB VIIA-rpynmnsl. ["anorenst 5
OO0m1as XxapakTepuCTUKa XUMHUECKUX bubnnorexa [JOK
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 https://m.edsoo.ru/7f41a63
COCIUHCHUSA 6
OO11ast XapaKTepUCTHKA XUMHUYECKUX bu6muoreka [JOK
2.3 aneMeHTOB VA-rpymisl. A30T, pochop 1 ux 7 1 https://m.edsoo.ru/7f41a63
COCIUHCHUS 6
2.4 OO011ast XapaKTepUCTHKA XUMHUYECKUX 8 1 2 bubmuoteka [IOK



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

aneMeHToB IVA-rpynnsl. Yriepon u

erMHI/Iﬁ N UX COCAUHCHUA

https://m.edsoo.ru/7f41a63
6

Wroro mo pazneny 25
Paznen 3.MeTa/IbI M X COeANHEHHUS
bubnunoreka LIOK
3.1 OO01111e cBOMCTBA METAIIJIOB 4 https://m.edsoo.ru/7f41a63
6
bubnunoreka LIOK
3.2 Baxxneinine MeTaibl U UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a63
6
Utoro no pazneny 20
Pa3znen 4. Xumus n okpyskawumas cpeia
bubnunoreka LIOK
4.1 BemecTBa 1 Matepuaibl B )KU3HU Y€JIOBEKA 3 https://m.edsoo.ru/7f41a63
6
Hroro no paszneny 3
bu6nmorexa LIOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a63
6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

1o NMpeaMeTy

YuyeOHO-MeTOUYECKOE 00eceyeHne

Xumus

Ha 2025- 2026 yueOHbIii rojg

Yuntens SpocaasueBa ®.M.
JlaTa 3aroIHECHUS ®.1.0. MOAIHUCH
IIporpamma Y4yedHo-Meroanyeckuii kommieke (YMK) K-Bo uyacos, HefieJb, K/p, ¢/p, TECTOB, NIPOEKTOB... | [IpumeyaHue
(c ykazaHueM aBTOpA, (c yKazaHMeM aBTOpPA, H31ATEJIbCTBA, I0J1a BHINYCKA)
H31aTeJbCTBA, roaa Y4eOHuk, yueOHb1e Metoanueckoe o0ecneyeHne y4uTe st 1 moayroague 2 moayroaue Tox
Kaac BBINIYCKAa) nocoous Inan
c
Ilnan ®akr | lnan | dakr
67 31 36 K.p
8 Pabouas porpaMma VYV4yeOHUK: EpCMI/IH CraHzapT OCHOBHOTO 00IIEro 00pa3oBaHuUs 10 XUMUH. Hp_
yuebnoro  mpeamera | B.B., Kyssmenko H.E., Sgi:;iiaﬂ MpOrpavMa OCHoBHOro obiero oGpasosanmi | ye by K.p Kp | Kp K.p p
«Xumus» Ha yposHe | Jlynun B.B., Jlposnos Pabouast mporpamma y4eOHOTo npenMera «XHMHS» Ha 4 2 2
OCHOBHOTO obmero | A.A. XumMus.8 Kiacc. — | yposre ocHoBHOro 06miero o6pazosarus k YMK no xumuu | IIp.p Ip.p Op.p | IIp.p Ip.p
obpasoBanuss Kk YMK | M.: llpota, 2018 — 268 | B. B. Epemuna, H. E. Kyssmenro,A. A. [lposnosa, B. B. | 5 3 2

no xumuun B. B.
Epemuna, H. E.
Ky3pMeHKo,bA. A.
Hpo3znoBa, B. B.
Jlynuna u
METOIMYECKHE
pPEKOMEHAAIMKA MO ee
COCTAaBJICHHIO.
CocraButenu: Epemun
B.B., [lpo3moB A.A.,
Kepumos 3.10., 2016

C.

Jlyauna W  MeToAMYecKHMe pEeKOMEHJAIMu 10 ee
cocrapnenuro. Cocrapurenu: Epemun B.B., [Ipo3nos A.A.,
Kepumos 2.10., 2016.

.YueOnuk: Epemun B.B., Ky3smenko H.E., JIynun B.B.,
Jlpo3noB A.A. Xumust.9 xmacc. —M.: JIpoga, 2017.
Epemun B.B.COopHMK 33724 W ynpakHEHHH MO XUMHUH.-
M.: OOO»U3natenbckuit gom «Onuke 21 Bexk»»,2005 4.
Knm EJI.  Xwumnsa.8-9xmaccerllpaktaaeckne paboOTHL-
Caparos: JIuneii,2009.
Jlugua  P.A., Maprymuc B.b. Xummus./lunakruaeckue
Marepraibl.8-9 kimaccsl. —M.: [lpoda, 2002.

Panenxumiit  A.M., TopmkoBa B.II. Jupaktudeckuit
Matepua 1o xumun.8-9 knaccsl.-.M.: IIpocsemenue, 2005
CyposueBa P.II., Codponor C.B. 3amamms s
€caMOCTOSATEbHONW PaboThl Mo Xumuu B 8 kiacce: Kuura
quis yaurens.-.M.: IIpoceemenue, 2005

Xomuenxo I'.I1., Xomuenko U.I". COopHUK 33124 110
xumun.-M.:Hosas Bonna., 2001 .




1o NMpeaMeTy

YuyeoHO-MeTOANYECKOE 00ecTeueHne
Xumus

Ha 2025- 2026 yueOHbIii rojg

Yuurenr SpociaaBuesa @.M.
JlaTa 3arnoJIHEeHUs ®.N.0. MOATIUCH
IIporpamma YueboHo-MeToauueckuii komiiekc (YMK) K-Bo uacos, HeneJb, K/p, ¢/p, TECTOB,
(c yka3aHHeM aBTOpa, (c yka3aHHueM aBTOPa, M31aTEJbCTBA, F01a BHITYCKA) NMPOEKTOB... Mpumeyanue
H3aTeIbCTBA, IO/Ia BHIMYCKA)
Knace Y4yeOHUK, MeToanueckoe odecrneyeHme 1 moayrogue | 2 moJgyroaue Ton
yueOHbIe yuHTeJIst IIn
nocoous aH
Inan | ®akr | [lnan | dakr
68 32 36
9 Paboyas mporpamma y4yeOHOro | YueOHHK: CrauzapT OCHOBHOTO OGIIEro 00pa3oBaHMs
npenmera «Xumus» Ha yposHe | Epemun B.B., o xumuy. PTOC COO Kp | Kp K.p K.p K.p K.p
Pabouas mporpamma ydeOHOro mpexMera
ocHoBHOro obmero obpasosanus | Kysemenko H.E., | xuwus» na yposue ocuosmoro oomero | 4 2 2
K YMK no xumuu B. B. Epemuna, | Jlynun B.B., obpasosarms k. YMK mo xummm B. B. | IIp. | IIp.p Ip.p Hp.p p.p Ip.p
H. E. Ky3smenko,pA.  A. | IIpo3noB A.A. Epemuna, H. E.  Kysbmenko,A. A | p 3 2
Jlposmoea, B. B. Jlynmsa wu | Xumms.9 kmace. | APo3aosa B. B. Jlynuna u werommeckue | g
. PEKOMEHAAITNN 10 cc COCTaBJICHUIO.
METONMICCKNC PEKOMEHIANNH II0 -M.: I[pO(l)a, Cocrauremu: Epemun B.B., [lpoznos A A.,
ee cocraBiaeHuro. Cocrasurenu: | 2017. Kepumog 3.10., 2016.

Epemun B.B., [pozno A.A.,
Kepumos 3.10., 2016

.Yuebnnk: Epemun B.B., Ky3pmenko H.E.,
Jlynun B.B., [lpo3nos A.A. Xumus.9 knacc.
—M.: llpoda, 2017.
Epemun B.B.C6opHUK 3a1a4 U ypakHEHHH
no xumuu.-M.: OOO»M3patenbckuil oM
«Onnke 21 Bek»»,2005 4. Kum E.IL
Xumus.8-9xnaccel.IIpaktuueckue padoTHI.-
Capatos: JIuneii,2009.
JInaua P.A.,
Xumus. Jlngaktuaeckue
kiaccsl. —M.: lpoda, 2002.

Panenkwuii AM., T'opuikoBa B.II.
JluakTrdeckuii Matepuan mo XuMuu.8-9
knaccsl.-.M.: [Ipocsemienue, 2005
Cyposuesa P.I1., Codponor C.B. 3amanus
UL CaMOCTOSTENbHOH paboTHI 10 XUMUH B
8 kmacce: Knura g yuurens.-M.:
Ipoceemenue, 2005

Xowmuenko I'.I1., Xomuenko W.I'. Coopruk
3aja4 no xumun.-M.:HoBas Bosnna., 2001 .

Maprynuc B.b.
Matepuaibl.8-9




IHOYPOYHOE IINTAHUPOBAHUE

8 KIIACC
Hara | N ypoka | Tema ypoka KosmnuyecTrBo yacos JlomamiHe | DJIEKTPOHHbIE
YPOK e 3aganue | uudposbie
a Beero Kosmyecrso 1acos 06paszoBaTebHbIE
HA MPAKTHYECCKHEC U pecypehl
KOHTPOJ/IbHBIC
padoThI
IIpenmer xumuu. Pons xumuu B Bu6 OK
1 YKU3HU YesoBeka. Tena u 1 nommorera L
https://m.edsoo.ru/ff0d210c
BELIECTBA
5 IIonsTre 0 MeTOAaX MO3HAHUSA B 1 bubmuorexa [IOK
XUMHUH https://m.edsoo.ru/ff0d227e
[TpakTuyeckas pabora Ne 1
«[IpaBuna paboTsl B
b K
3 71a0opaTopuu U MPUEMBI 1 noamorexa 1O
https://m.edsoo.ru/ff0d23dc
oOpareHus ¢ 1abopaTOPHBIM
000pyT0BaHUEM)
4 YucThle BEIIECTBA U CMECH. 1 bubanoreka LIOK
CrniocoOsI pa3aenenus cMmecei https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5 «Paznenenue cmeceit (Ha 1 bubnuotexa [JOK
IIPUMEPE OYUCTKH ITOBAPEHHOMN https://m.edsoo.ru/ff0d28c8
COJIN)»
b K
6 ATOMBI U MOJIEKYJIBI 1 noamorexa 1O

https://m.edsoo.ru/ff0d2a6c¢c



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

XuUMHUYeCKUE dJIEMEHTRI. 3HAKU

7 (CMMBOJIBI) XMMHUYECKUX bubmmorexa [JOK
https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB
8 IIpocThic U CIOKHBIEC BEIICCTBA bubmorexa HOK
p B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE bubmmorexa [IOK
YIp v https://m.edsoo.ru/ff0d2d50
3aKOH IMOCTOSTHCTBA COCTaBa
10 BEIIIECTB. XUMHYCCKAS bubmuoreka [{OK
dbopmyna. BareHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XAMHYECKHUX JIEMEHTOB
OTHOCHTENIbHAS aTOMHAs Macca.
11 OTHOCHUTENBLHASA MOJICKYIIIpHast bubmorexa LIOK
yip https://m.edsoo.ru/ff0d323c
mMacca
12 MaccoBas 1o XUMHYECKOTO bubnunoreka LIOK
3JIeMEHTAa B COCIMHECHUN https://m.edsoo.ru/ff0d350c
13 Konunuectso BemiectBa. MoJib. bu6mmoteka IIOK
MosnsipHas macca https://m.edsoo.ru/ff0d5230
14 du3nyeckrue U XUMUIECKHE bubnmorexa LIOK
SABJEHUS. XUMHAYECKasl peaKust https://m.edsoo.ru/ff0d37fa
[Tpu3Haku u ycinoBus
15 MPOTEKAHUS XUMHUYECKHX bubmorexa [JOK
p N https://m.edsoo.ru/ff0d3al6
peakuit
3aKOH COXpaHEHHS MaCChI
16 BCIISCTB. XMMUUCCKHEC bubmorexa [JOK
Hl ' https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
17 Beruucnenus KkonuuecTna, but6mmoreka [IOK

MacCcChl BE€IICCTBA I10

https://m.edsoo.ru/ff0d5708
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YpaBHEHUSIM XUMHUYECKUX
peakuuii

Knaccudukanus XuMrHaecKux
peakuuii (coequHeHus,

bubnunoreka LIOK

18
Pa3JIOKEHHUS, 3aAMEIICHUS, https://m.edsoo.ru/ff0d3f34
o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIuKIoneauct. O6o0meHue u bubmmorexa LIOK
' . https://m.edsoo.ru/ff0d40c4
CHCTEeMaTH3alus 3HAHUHA
KonTtponpsHnas padora Nel mo
20 TeMe «BelecTBa 1 XUMAYECKHUE bubnnorexa [IOK
https://m.edsoo.ru/ff0d4290
peaximm»
Bo3nyx — cmecs razos. Cocras
21 BO3/[ yxa Kucnopon — anemeHT bubmmorexa LIOK
yxa- oA https://m.edsoo.ru/ffod448e
U npocToe BemectBo. O30H
dusnueckue U XMMUYECKHe
29 CBOICTBa KHCIIOpOaa (peaKiuu bubnnorexa [JOK
OKucIieHus, ropeaune). [lonstue https://m.edsoo.ru/ff0d4614
00 oxcuaax
Crioco0b! nosyueHust
93 KHCJIOpO/ia B J1AOOpaTOpUH U bubmuoteka [IOK
IIPOMBILIIEHHOCTH. https://m.edsoo.ru/ff0d497a
[IpumeHeHnne kucnopoaa
TennoBoii 3¢ ekt XuMuIecKoi
peaKIuHu, MOHSATHE O
bubnmnoreka LIOK
24 TEPMOXMMHYECKOM ypaBHEHUH,

3K30- U SHJOTEPMUYECKUX
peaKkuuax

https://m.edsoo.ru/ff0d4790
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TormBo (HedTh, yrois u

o5 3 bubnunoreka LIOK
MCTar). 3arpA3HEHNC BO3AYXa, https://m.edsoo.ru/ff0d4c4a
CIOCOOBI €ro MpeAoTBpalleHUs
[IpaxTuueckas padora Ne 3 o
teme «llomydenue u cobupanue Bbu6mumotexa [JOK
26 _
KHUCJIOpOJa, U3YyYEHUE €ro https://m.edsoo.ru/ff0d4ae2
CBOMCTB»
B — 3JIeMe 0CTOE
97 OA0POA H HICMEHT HHPOCT bubmmoreka [JOK
BEIIECTEO. HaXOAUICHHe B https://m.edsoo.ru/ff0d4ddo
npupojie
o e €CKHUe
s I/I?:'I/ILIGCKI/I U XUMUYECKU BuGmorexa IOK
CBOHCTBA BOAOPOAA. https://m.edsoo.ru/ff0d4ddo
[IpumeHnenue Bogopoaa
29 n bubnunoreka LIOK
OFTHE © IHEIOTAX 1 COBIX https://m.eds00.ru/ff0d5002
30 Crioco0bI ToTydeHust BOA0POaa bubnuoteka [JOK
B J1abopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o
31 teme «Ilonydyenue u cobupanue bubmuoreka [IOK
BOJIOPO/Ia, U3YYECHUE €TI0 https://m.edsoo.ru/ff0d4f42
CBOWCTB»
39 MossipHblii 00bEM ra30B. 3aKOH bubmuoreka [IOK
ABorazipo https://m.edsoo.ru/ff0d542e
Brruncnenus o0béma,
33 KOJINUECTBA BEIIECTBA r'a3a 1Mo bubmuoreka [{OK
€ro U3BECTHOMY KOJIUYECTBY https://m.edsoo.ru/ff0d55a0
BElIECTBA U 00BbEMY
34 Brruncienus 00bEMOB ra3oB 110 bu6nunorexa LIOK
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YPaBHEHUIO PEaKLMU Ha OCHOBE
3aKOHa 0OBEMHBIX OTHOILIECHHH

https://m.edsoo.ru/ff0d5708

razoB
35 DHu3NYCCKUE U XUMUUCCKHC bubnunoreka LIOK
CBOWCTBA BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Tonsitue 00 bubmuorexa [IOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Boga kak pacTBopuTEIIb.
Hacruimennsie u
37 HEHACHIIIICHHBIC PACTBOPHI bubmorexa HOK
= p PPl https://m.edsoo.ru/ff0d5b40
MaccoBas J10J1s BeIlIeCTBa B
pactBope
[TpakTiueckast padota Ne 5 o
teMe «lIpurorosinenue
38 ACTBOPOB C OIIPEICIIEHHOM bubmorexa HOK
P p . IU) a https://m.edsoo.ru/ff0d5eba
MacCOBOM J10JIeH
pacTBOPEHHOTO BEIIECTBA»
KonTponbHnas padora Ne2 o
39 teme «Kucmopoz. Bomopo bubmorexa HOK
PO BOOPOL. https://m.edsoo.ru/ff0d6342
Boma»
40 OKCHUJIBI: COCTaB, bubmuoreka [{OK
KJIacCU(UKalus, HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tony4yeHue u XuMU4eCcKue
41 CBOMCTBA KMCJIOTHBIX, bubmuoreka [{OK
OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OCHOBaHUS: COCTaB, but6mmoreka [IOK

KJIaCCI/I(bPIKaI_[I/I}I, HOMCHKIJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tonyuyenue u xummudeckue

bubnunorexa LIOK

43
CBOICTBa OCHOBaHMI https://m.edsoo.ru/ff0d67ca
m Kucnotsi: cocras, bubmuorexa [IOK
KJIacCU(UKaIMsl, HOMEHKIIATypa https://m.edsoo.ru/ff0dfee?
45 [TonydyeHnue nu XuMHYECKHE bubnmnoreka HOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenuue):
(cp ) bubnunoreka LIOK
HOMEHKJIATypa, CIIoCOObI
46 https://m.edsoo.ru/00ad947
MOJTyYEHUs, XUMUYECKUE 4
CBOICTBA -
[TpakTuueckas pabota No 6.
Pemrenne skcniepruMeHTAIBHBIX
47 3aja4 1mo Teme «OCHOBHEIC bubmorexa [JOK
A https://m.edsoo.ru/00ad9b7c
KJIACChI HEOPTAHUUYECKUX
COCIMHEHMI»
['eHeTnyeckas CBSI3b MEXKIY
48 KJIacCaMU HEOPraHUYECKUX bubmorexa HOK
. p https://m.edsoo.ru/00ad9a50
COCTMHCHUI
49 O06o0011eHre U cUCTeMaTH3alus bubnmoreka [JOK
3HAaHUHU https://m.edsoo.ru/00ad9ch?2
KonTponbHnas pabora Ne3 no
50 Teme "OCHOBHBIE KJIaCChI bubmorexa LOK
. https://m.edso00.ru/00ad9ela
HEOPraHMYECKUX COSAMHEHUN
IlepBbie MONBITKH
51 KJIaCCU(UKALUU XUMUYECKUX bu6muoreka [JOK
aneMeHToB. [ToHsATHE O rpynmax https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 2JIEMEHTOB
52 [Tepuoanueckuii 3aK0H 1 bu6muoreka [JOK
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IIepnoanueckas cucrema
XHUMHYECKHX dj1eMeHToB 1. 1.
Meupeneena

https://m.edsoo.ru/00ada52c

53 [Tepuonpl, rpymIbl, TOATPYIIITHI buomiorexa LIOK
https://m.edsoo.ru/00ada52c

54 Crpoenue atomoB. CoctaB bubmmoreka [JOK
aTOMHBIX sifiep. M30TorbI https://m.edsoo.ru/00ada342
CtpoeHue IEKTPOHHBIX

55 000JI0YEK aTOMOB 2JIEMEHTOB bubnnorexa [JOK
[Tepuoauueckoit cucremsi /. U. https://m.edsoo.ru/00ada6bc
Menneneera
XapakTepucTuka XUMHYECKOTO

56 3JIEMEHTA MO €T0 MOJIOKCHHUIO B bubnuorexa [{OK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoandeckoro

57 3aKOHA JIJI Pa3BUTHS HAYKU U bubmuorexa [IOK
npaktuku. [[. 1. MenneneeB — https://m.edsoo.ru/00ada96e
Y4€HBIU, IEAAror U rpaskIaHUH
Peseprubiit ypok. O60011eHIE U
CHCTEeMAaTU3alys 3HaHul / bubmnorexa ITOK

58 .
Bceepocculickas npoBepoyHast https://m.edsoo.ru/00adb33c
pabota
Kontponbnas pabora Ne4 mo
teMe «CTpoeHue aToma. bubmuorexa [IOK

59 XuMuyeckas cBsizby / https://m.edsoo.ru/00adb48

Bcepocculickas npoBepoyHas
pabora

6
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DIEKTPOOTPULIATETLHOCTh bubmmoreka [JOK
60 1
aTOMOB XMMHYECKHUX SJIIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunorexa LIOK
61 Honnas XuMuecKas CcBAsk 1 https://m.edsoo.ru/00adac34
62 KoBanentnas nonsipHas 1 bubmmoreka [JOK
XHUMHUECKas CBI3b https://m.edsoo.ru/00adaab8
63 KoBanentnas HenomnsipHas 1 bubnmnoreka HOK
XHUMHUECKas CBI3b https://m.edsoo.ru/00adaab8
bubmuoreka [{OK
4 1
6 Creners okucIeHus https://m.edsoo.ru/00adae28
bubnunoreka LIOK
OKHUCIHUTEIHLHO-
65 1 https://m.edsoo.ru/00adb07
BOCCTAaHOBUTEJIbHBIC PEAKITUU 5
bubnunoreka LIOK
66 OKHUCINUTEIN U BOCCTAHOBUTEIH 1 https://m.edsoo.ru/00adb07
6
PesepBuslit ypok. O600111eHNE U
67 cUCTEeMaTu3alus 3HaHUH 110 1 bubnnorexa [JOK
teme «CTpoeHue aToma. https://m.edsoo.ru/00ad9ch2
XUMHYeCKast CBI3bY
68 PesepBHblit ypok. O0001IeHNE U 1 bubmuoteka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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9 KJIACC

Hara N Tema ypoka KounyecTBO 4acoB Jdomamne JJIeKTPOHHbIE
YPOK YPOK e 3aJ]aHHe uuppoBbIe
KoHTpoabHbI [MpakTnyeckn
a a Bcero o0pa3oBaTeJibHbIE
e padoThlI e padoThlI
pecypcsbl
[Tepuonuueckuii 3aK0OH.
[Tepuonuueckas cucrema 1 bubnnoreka [HOK
XUMHUYECKUX HJIEMEHTOB https://m.edsoo.ru/00adb59
1. 1. Menneneena
3aKOHOMEPHOCTH B
. bu6mmoreka [IOK
W3MEHEHUHU CBOMCTB
1 https://m.edsoo.ru/00adb6b
XUMHUYECKHUX 3JIEMEHTOB 6
IIEPBBIX TPEX NEPUOAOB B
Knaccudukanms n
HOMEHKJIAaTypa 1 bubnuoreka [IOK
HEOPraHUYECKUX https://m.edsoo.ru/00adb7e2
BEIIIECTB
Buasl xumuyeckoi
CBSI3U U THIIBI 1 bu6nmoreka [JOK
KPUCTAIUTMYECKUX https://m.edsoo.ru/00adbac6
peLIETOK
KonTponbnas pabota
Nel no teme
«IIoBTOpeHue u 1 1
yriyOJIeHHe 3HAaHUT
OCHOBHBIX Pa3/IeioB
Kypca 8 kiaccay



https://m.edsoo.ru/00adb59e
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Knaccudpukanus

bubmuorexa [JOK

6 XUMHYECKHUX PeaKIUH 110
peakl https://m.edsoo.ru/00adbcb0
Pa3IMYHBIM TPU3HAKAM
ITonsTHE 0 cKOpOCTH
XMMHYECKON PEAKIIUU.
7 IToHsATHE O TOMOT€HHBIX bubmorexa LOK
https://m.edsoo.ru/00adbe9a
Y F€TEPOTCHHBIX
peaKkuusx
Tlonstue 0 XUMHYECKOM
paBHOBecuu. DakTopswi,
BJIMSIIOIIME HA CKOPOCTh
8 XUMHYECKOH peaKIuU U bubnorexa [IOK
peakt https://m.edsoo.ru/00adc28c
MOJI0KEHHUE
XUMHYECKOTO
paBHOBECHs
OxucaurenpHo-
9 BOCCTaHOBHTEIILHEIE bubmmorexa [IOK
https://m.edsoo.ru/00adcade
peakiuu
Teopus
10 AIEKTPOJIUTUYECKON bubnmnorexa [JOK
nucconuanuu. CUIbHBIE https://m.edsoo.ru/00adcd68
U cJ1a0bl€ AJIEKTPOJIUTHI
bu6nmoreka [JOK
HNonHble ypaBHEHUS
11 . https://m.edsoo.ru/00add44
peakmuit
8
XUMHYECKHE CBOMCTBA
KHCJIOT U OCHOBAHUHU B Brbmuorexa [IOK
12 https://m.edsoo.ru/00add5d

CBeTe IpeCTaBIeHU 00
NEKTPOIUTUYECKON

8
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JUucconranuu

XUMHNYECKUE CBOUCTBA

COJICH B CBETE bubmunorexa [JOK
13 MpeJCTaBICHUNA 00 https://m.edsoo.ru/00add8b
3JIEKTPOJIUTUYECKON 2
JTUCCOTTHAITUT
bubmuorexa [JOK
[TonsiTue o rumpou3e
14 . https://m.edsoo.ru/00add9d
coJie
4
OGoGmenue i bu6mmoreka [IOK
15 . https://m.edsoo.ru/00addd1
CUCTEMaTH3aIus 3HAHUH )
[TpakTrueckas padora No
16 1. «Pemenne bubmuorexa [JOK
JKCIIEPUMEHTAIBHBIX https://m.edsoo.ru/00addbfa
3a1a49»
KonTponbnas pabota
No2 1o Teme
17 «INEKTPOTUTHYECKAS bubnnoreka [JOK
JUCCOLMAIIHSL. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIUU B
pacTBopax»
OO6m1ast XxapakTepucTruKa
rajoreHoB. XMMHYECKUE bu6mmoreka [JOK
18 .
CBOICTBA Ha MPUMEPE https://m.edsoo.ru/00addfe2
XJjopa
Xmoposoaopon. ComnsiHast
POBOAIOPOR bubmuorexa [JOK
19 KHCJI0Ta, XHMHUICCKHE

CBOMCTBA, OJIy4ECHHE,

https://m.edso0.ru/00adel104
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IIPUMEHEHHE

[TpakTuyeckas padora No
2 no teme «llonyuenue

bu6mmoreka [IOK

20
COJISTHOM KHMCJIOTBHI, https://m.edsoo.ru/00ade348
HU3y4YEHHUE €€ CBOMCTBY»

Breraucnenus 1o
ABHCHUSIM
21 XypliIMI/I‘-IeCKI/IX eaKIui buGnnorexa LIOK
p ’ https://m.edsoo.ru/00ade488
€CJIM OJIUH U3 PEarcHTOB
JIaH B U30BITKE

9 OO01mmas XxapakTepuCcTHKa bubnunoreka [JOK
anemeHToB VIA-rpymnmbl https://m.edsoo.ru/00ade64a
AJIIOTPOIIHBIE
MOJTU(UKAIIIH CEPBHI.

93 Haxoxnenue cepbl u eé bu6mmoreka [IOK
COEAMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XUMUYECKHE CBOMCTBA
cepbl
CepoBoa0pO/, CTPOEHHE,

24 (bHI;I/IHeCKIEe u ’ bubmorexa HOK

. https://m.edsoo.ru/00ade802
XHMHYECKHE CBOMCTBA
Oxkcupl cepsl. CepHas

o5 KHUCJIOTa, GU3HYECKUE U bu6nmoreka [JOK
XHMHYCSCKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XUMHUYECKUE PEaAKIIHH,

bu6mmoreka [JOK
26 JIEKAIlle B OCHOBE

IMPOMBIIIJICHHOT'O

https://m.edsoo.ru/00adec8a
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croco0a MoyTy4yeHus
CEpPHOM KHUCIIOTHI.
XHUMHUYECKOE
3arpsi3HEHUE
OKpY>Karolen cpeibl
COCJIMHEHUSIMU CEPBI

Brruncnenne maccoBout

27 OJIM BBIXOJ1a IIPOAYKTA Bubmaorexa ITOK
a /1 HPOLYK https://m.edsoo.ru/00adec8a
peakiu
OO6m1as XxapakTeprucTruKa
31eMEHTOB VA- TBL.
28 A3or, paco OCTFI;I};:HI/IG Bubmorexa ITOK
» Pactipoctp https://m.edsoo.ru/00adeeab
B Ipupojie, GU3NIECKUe
U XUMHYECKHE CBOMCTBA
AMMUak, ero
¢buznyeckue u
29 XUMHYECKHE CBOMCTBA bubmmorexa [IOK
’ https://m.edsoo.ru/00adf004
MOJTy9eHUE U
MIPUMCHCHUE
[TpakTuueckas padora No
30 3 o reme «llomyuenue bubnuoreka [IOK
aMMUaKa, U3y4eHHE €ro https://m.eds00.ru/00adf180
CBOICTBY»
A3oTHas KHCI0Ta, €€
31 (usuecKue u bubmuorexa [IOK
. https://m.edsoo.ru/00adf306
XUMHAYECKHE CBOMCTBA
Hcnionb3oBanue
. bubnmuotexa [JOK
32 HUTPATOB U COJEH

AMMOHMA B Ka4CCTBEC

https://m.edso0.ru/00adf518
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MUHEPATBHBIX
yaoOpeHui.
Xumuaeckoe
3arpsi3HEHUE
OKpYIKaroIen cpeibl
COCIMHCHHSIMM a30Ta

33

dochop. Okcnn
dbocdopa (V) u
dbochopHas kuciora,
¢busnveckue u
XUMHYECKHE CBOMCTBA,
MOJTyYeHHE

bubmuorexa [JOK
https://m.edsoo.ru/00adf68a

34

Hcnons3oBanue
(docdaroB B kauecTBe
MUHEPAITBHBIX
ynoOpeHuid. 3arps3HeHue
MPUPOIAHON CpeIbl
dbocharamu

bubmuorexa [JOK
https://m.edsoo.ru/00adfc20

35

Yraepon,
pacrnpocTpaHEeHHE B
npupoae, Gpuznyeckue u
XUMHYECKHE CBOICTBA

bu6mmorexa [IOK
https://m.edsoo.ru/00adfd9c

36

Oxkcupl yriaepojaa, ux
¢buznueckue u
XUMHYECKHE CBOMCTBA.
OKOJIOTHUCCKHE
MPOOJIEMBI, CBSI3aHHBIE C
okcuoM yriepona (IV)

bu6mmorexa [IOK
https://m.edsoo.ru/00adfebe

37

VYrospHaa KUcCioTa U €é

bu6mmoreka [IOK



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

COJIN

https://m.edsoo.ru/00ae006¢

[TpakTuyeckas padora No
4 no teme "llonyuenue

38 JIEKUCIIOTO ra3a Bubmiorexa LIOK
yr ) https://m.edso0.ru/00ae027e
KauectBennas peakuus
Ha KapOoHaT-HOH"
[TepBoHauasibHBIE
HOHATUA 00
39 OpPraHuYeCKuX Bubmmotexa [IOK
p https://m.edsoo.ru/00ae054¢e
BellecTBax KakK O
COCIMHEHUSX yIiepo/ia
40 Kpemuuii u ero bubnnorexa [HOK
COCTUHEHUSI https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne
5. Pemienue
AKCIIEPUMEHTAIIbHBIX
41 3aj1a4 1o TemMe bubmorexa [JOK
. https://m.edsoo.ru/00ae0bf2
«Baxneime
HEMETAJIBL U UX
COEIMHEHUS
KonTponbnas padota
Ne3 mo TeMme
42 «Baxneitmme bubmmorexa LHOK
https://m.edsoo.ru/00ae0el8
HEMETAJIBL U UX
COEIMHEHUS
OO6mrast XxapakTeprucTruKa
43 XAMUYECKHUX IJIEMEHTOB bu6mmoreka [IOK

— MCTAJlJIOB.
Merannuueckas CBSI3b U

https://m.edsoo.ru/00ael103e



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

MeTaJuTn4ecKas
KpUCTaJJTnYecKas
pemérka. @uzndeckue
CBOICTBa METaJJIOB

XUMHUYECKUE CBOUCTBA

METAaJLJIOB.
44 ONEKTPOXMMHUYIECKUI bubmorexa [IOK
p B https://m.edsoo.ru/00ael1156
PAI HANIPSHKEHUH
METAILJIOB
OO011e Croco0bl
MOJIy4EHUsI METAIIJIOB.
CnnaBel. Berauciaenus
45 110 YPaBHECHUSM bubmorexa [JOK
P . https://m.edsoo0.ru/00ae1156
XUMHYCCKHUX PEaAKIIHA,
€CJIM OJIUH U3 PEarcHTOB
COJICP)KUT TIPUMECH
46 ITonsTe o Koppo3uu bubnuoreka [IOK
METaJIJIOB https://m.edso0.ru/00ae1278
bu6nmoreka [JOK
47
[esotmere MeTas: https://m.edso0.ru/00ae14b2
48 Okcuabl ¥ THAPOKCUIBI bubnmnoreka [JOK
HaTpus U Kanus https://m.eds00.ru/00ae14b2
I[lenoyHO3EMEIBHEIE
49 METaJUTbl — KaabIUH 1 bubmiorexa HOK
. H https://m.edso0.ru/00ael15e8
MarHui
50 Baxuelinne coeqiHEHUS bu6mmorexa [IOK
KaJIbIIHs https://m.edsoo.ru/00ael5e8
51 O06001menue u



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

cUCTeEMAaTH3alUs 3HAaHUN

JKécTtkocTh BOIBI U

bu6mmoreka [IOK

52
CHOCOOBI €€ yCTpaHeHUs https://m.edsoo.ru/00ae1886
[IpakTrueckas padota No
53 6 1o Teme "XKécTkocTh bubnuorexa [JOK
BOJBI U METOJIEI €6 https://m.edsoo.ru/00aelae8
ycTpaHeHUs"
bubmuorexa [JOK
4 .
> AJTIOMHHHH https://m.edsoo0.ru/00aelc64
AmpoTepHbIe cBOMCTBA bubnuoreka [IOK
55
OKCHJIa ¥ TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
XK
56 eeso https://m.edso0.ru/00ae1d86
OKcHabl, THAPOKCHIBI K
o7 coJiu ienesf F()H) u " bubmorexa LHOK
https://m.edso0.ru/00ae35e6
xenesa (111)
58 O06o06meHue u
CHCTeMaTH3allus 3HaHUI
[TpakTuueckas padora No
7. Pemienue
59 AKCIEPUMEHTAIbHBIX bubnmnorexa [JOK
3a7a4 I10 TEME https://m.edsoo.ru/00ae3de8
«Baxaemne MeTaJlIbl 1
HX COEIUHECHUS
Breraucnenus 1o
60 YpPaBHEHHSIM bu6mmoreka [JOK

XUMHYECKUX PEAKIUH,
€CJIM OJINH U3 PEareHTOB

https://m.edso0.ru/00ael1750



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

IIaH B U30LITKE WIIN
COJICPKUT TIPUMECH.
Brrancnenus maccoBoit
JIOJIA BBIXOJ1a TTPOJTYKTa
peakuu

O06001IeHNEe 1

61
CUCTEMaTH3aIUs 3HAHUH
KonrponsHas pabora
62 Ne4 110 Teme
«Baxuneunme MeTauibl |
HX COCIIUHCHHUS
BemectBa u marepurainsl
63 B IIOBCEIHEBHOM YKU3HH bubmorera [JOK
https://m.edsoo.ru/00ae3f50
YeJIoBeKa
XUMHYECKOE
64 3arpsA3HCHUE bubmorexa HOK
p . https://m.edso00.ru/00ae4270
OKpY KaroIen cpeabl
65 Ponb xumuu B periennn bubnuoreka [IOK
9KOJIOTUYECKUX MTPOOIIEM https://m.eds00.ru/00ae4270
PezepBHbIit ypok.
66 0 60g eHI/IeyII; bubmuorexa [JOK
B . https://m.edsoo.ru/00ae0d0a
cucreMarui3anuvs 3HaHUU
PezepBHbIit ypok.
- o 60«133 eHHeyE Bu6smorexa [IOK
B . https://m.edsoo.ru/00adb33c
CUCTEMaTH3aIUs 3HAHUH
PesepBHBIil ypoK. BuG OK
68 O06o0mmeHue u nosmotea I

CHCTeMaTHu3alus 3HaHuH

https://m.edsoo.ru/00ad9cbh2



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME
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1o NMpeaMeTy
SpocaaBueBa ®.M.

Yuureanb

YuyeOHO-MeTOUYECKOE 00eceyeHne

Xumus

Ha 2025- 2026 yueOHbIii rojg

Jara 3all0JIHCHUA

D.1.0.

TOJIINCH

IIporpamma YueoHo-Meroanueckuii komimiekc (YMK) K-Bo 4yacos, HeeJb, K/p, ¢/p, TECTOB,
(c ykazanuem (c ykazaHMeM aBTOpPa, U31ATeJbCTBA, F0Ja BbINYCKA) NPOEKTOB...
aBTOpA,
Kiaa H31aTeJbCTBA, Y4yeOHUK, MeToanueckoe odecrneyeHme 1 moxyrogue | 2 T'ox
cc roJa BbIIIyCKa) y4yeOHbIe MOCOOUS | YYUTeNIA Ilna MOJIyroame
H
IIna | ®akr | [lna | Pak
H H T
67 31 36
8 Padouas Vuebuuk: Epemun CranJapT 0CHOBHOIO 001IEro 06pazoBaHus K.p
nporpaMm B.B., Ky3bMeHK IO XFIMMIT. . . . . .
porpamma » B.Y3bMCHKO IIpumepHas nporpaMma OCHOBHOTO OOILEro Kp K.p K.p Kp | Kp
yuebnoro npeamera | HE., Jlynun B.B., | (6pas0manmus o ximun. 4 2 2 IIp.
«X MU Ha | pozmoB A.A. PaGowas mporpamma ydeGuoro mpenmera | IIp. Op. | Hp.p | Hp. | Op. | p
YPOBHE OCHOBHOTO | XHMHS.8 Kiacc. — «Xumusz» Ha YpOBHE OCHOBHOTO OOMEro | p p p p
0611Iero M.: lpoda, 2018 — obpasosannss k. YMK mo xummm B. B. 5 3 2
. ,

obpazoBaHus K
YMK no xumuu B.
B. Epemuna, H. E.
Ky3bmenko,pA. A.

HposznoBa, B. B.
Jlynuna u
METOINYECKHE

PEKOMEHalMKU [0
€€  COCTaBJICHHUIO.

CocraBurenu:
Epemun B.B,,
Hpoznos AA.,
Kepumos 910,
2016

268 c.

Epemuna, H. E. Ky3bmenko,A. A.
Hposnosa, B. B. JlynuHa u metonuueckue
pEKOMEHAAIMM 10 €€  COCTABJIEHHIO.
CocraBuremu: Epemun B.B., Jpo3nos
A.A., Kepumos 2.10., 2016.

.Yuebunk: Epemun B.B., Ky3ssmenko H.E.,
Jlyaun B.B., [posmos A.A. Xumusa.9
knacc. —M.: [lpoda, 2017.

Epemun B.B.C6opruk 3a1a4 u
yIpaKHeHHH o XUMHH.-M.:
OOO»U3narensckuii.  gom  «OnHuke 21
Be»»,2005 4. Kum EII.  Xwumusa.8-
9xnaccerIIpakTnueckne paboTel.-Capartos:
Jluneit,2009.
Junun P.A, Maprymnuc B.b.
Xumus. Jlunaktuueckue MartepHaisl.8-9
knaccsl. —M.: Jlpoda, 2002.

Papenxuit AM., T'opmikoBa B.IL.
JlunakTHueckuii Matepuan 10 XHMHH.8-9
knaccsl.-.M.: [Ipoceemenue, 2005
Cyposuesa P.I1., Copponos C.B. 3ananus
IUISL CAMOCTOSITENIBHOM pabOThl 110 XHMHH B
8 kmacce: Kuura g yuwmrens.-.M.:
Ipoceemenue, 2005

Xomuenko ['.I1., Xomuenko W.T.
COopHuK 3aa4 no xumun.-M.:HoBas




BojHa., 2001 .




IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

8 KUIACC

OCHOBHOM

OBPA3OBATEJBHON TPOI'PAMMBI

Kon

MpoBepsieMor
0 pe3yJbTara

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

1

ITo Teme: «HepBOHa‘-IaJH)HBIe XUMHUYCCKUC ITOHATHS)

11

pPacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX TMIOHSATUN: aToOM,
MOJIEKYJIa, XUMHUYECKHI DJIEMEHT, MPOCTOE BEILIECTBO, CIOXKHOE
BELIECTBO, CMECh (OJHOpPOJHAs U HEOAHOPOJHAs), BAJIEHTHOCTD,
OTHOCHUTEIIbHAs aTOMHAasi M MOJIEKYJsIpHas Macca, KOJIUYECTBO
BELIECTBa, MOJIb, MOJISIPHas Macca, MaccoBasi J0Jsi XUMHUYECKOTO
AIIEMEHTAa B COCUHEHHUH, MOJIIPHBIA 00BEM, XUMUYECKasl peaKius,
KIacCU(UKALMSA  pEaKUud: PEakuu COCIUHEHUS, PEaAKIINH
pa3joXKEeHUs, peaklMHd 3aMeIleHHUs, peakiuu oOMeHa, 3K30- U
SHIOTEPMUUYECKHE PEAKINH, TEeTUIOBOM 3(PdeKT peakinu, pacTBop,

MaccCoBas O0Jd BEIUICCTBA (HpOHeHTHaH I(OHI_IGHTpaI_[I/IH) B paCTBOpPC

1.2

HIUTIOCTPUPOBATE B3aNUMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATHH U
NPpUMCHATE O3THW IOHATHUA T1NIPpU  OINHMCAHHMU BCHICCTB W HUX

IIpEBpalCHUI

13

HCIOJIb30BaTh XUMHUYCCKYHO CUMBOJIMKY IJId COCTAaBJICHHUA (I)OpMy.]'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKLIUN

14

PaCKpbeIBaTb CMBICJI 3aKOHOB COXpaHCHUA MACCbl BCHICCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIDHOT'O YUYCHHUA, 3dKOHa

ABoraapo

1.5

OnpeaACiIsiITb  BAJICHTHOCTL ATOMOB  3JICMCHTOB B 6I/IHapHBIX

COETUHEHUIX

1.6

KJIaCCU(UIIUPOBATh XUMHYECKHE peaklUH (10 YHUCIy U COCTaBy

YUYacCTBYIOUIMX B peaKkIUH BEUIECTB, 110 TEII0BOMY 3(dekTy)

1.7

BBIUUCJIATE OTHOCHUTCIIBHYHO MOJICKYJSIPHYIO W MOJIIPHYIO MacCChI




BC€IICCTB

1.8

BBIYUCJIATHE MAaCCOBYIO JOJIFO XHUMHUYCCKOI'O 3JIEMCHTaA I10 (bopMyJIe

COCIUHCHMUS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCIICCTBA B PaCTBOPC

1.10

MNPUMCHATH CCTCCTBCHHOHAYYHBIC METOJBI IIO3HAaHUA -
Ha6J'IIO,I[eHI/Ie, HN3MCPCHUCE, MOACIINPOBAHUCE, OKCIICPUMCHT

(peabHbBIN U MBICIIEHHBIH)

ITo Teme: «BaxxHenme NpeIcTaBUTEIN HEOPTraHNYECKUX BEIIECTB)

2.1

PaCKpbeIBaTb CMBICII OCHOBHBLIX XHMHYCCKHUX MOHSTHH: OKCH I,

KHcCJj0Ta, OCHOBaHUC, COJIb

2.2

OIPCACIIATh IMPUHAAJICIKHOCTL BCIICCTB K OHpe,Z[eJ'IéHHOMy KJ1accy

COeIMHEHUH 1o Gopmyam

2.3

KJIaCCI/I(bI/IIII/IpOBaTB HCOPTraHN4YCCKUC BCIICCTBA

2.4

XapaKTepu3oBaTh (OMMCHIBATh) OOLIME XUMHUYECKHE CBOMCTBA
BEIIIECTB Pa3IMYHBIX KJIACCOB, MMOATBEPKAAs ONKUCAHUE MPUMEpaMu
MOJIEKYJISIPHBIX ~ YPaBHEHUH  COOTBETCTBYIOIUX  XHMHUYECKUX

peaxkun

2.5

IIPOrHO3UPOBATH CBOIMCTBa BCIICCTB B 3aBUCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXXHOCTH IPOTCKAHUA XHMHUUCCKHX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

cleoBaTh TMpaBWJIaM TIONB30BAHUS XHUMHUYECKOW TMOCYIOW U
mabopaTOPHBIM O00OpPYAOBAaHUEM, A TAKXKE MpaBUJIaM OOpAIIeHHS C
BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIUSMH IO BBINOJTHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX ONBITOB IO MOJTYYCHUIO U CO6I/IpaHI/IIO
ra3o00pa3HbIX BENIECTB (BOJOPO/AA U KUCIOPO/Ia), MPUTOTOBICHUIO
pacTBOPOB € OMNPEAETIEHHON MacCOBOM JOJIEd PacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATh U MPOBOJAUTh XUMUYECKHE IKCIIEPUMEHTHI
[0 pPaclo3HAaBaHUIO PACTBOPOB WIENOUYEH MU KHUCIOT C IMOMOUIBIO

WH/IUKATOPOB (JIaKMYC, (eHOIPTATICHH, METUIIOPAHXK U APYTHE)

2.7

MMpOBOAUTDH pacqéTm 10 YPaBHCHHUIO XUMHYSCKOMN pcakuuun

ITo Teme: «llepuonnueckuii 3akoH u Ilepuonnueckas cucrema
xumudeckux anemeHtoB [[. M. MenaeneeBa. CtpoeHHe aTOMOB.

Xumudeckas cBa3b. OKUCIUTEILHO-BOCCTAHOBUTEIILHEIC peaknuuun»

3.1

PacCKpbIBaTb CMBICII OCHOBHBIX XUMHWYCCKUX MOHSATHUM: AApO aroma,




AJICKTPOHHBIA CJIOW aroma, aToMHas OpOWTadb, paguyc aToma,
XUMHUYCCKasd CBA3b, IOJAPHASA W HCIOJAPHAA KOBAJICHTHAA CBA3b,
AIIEKTPOOTPHUIIATETILHOCTh, HOHHAsl CBSI3b, WOH, KAaTHOH, AaHUOH,

CTCIICHb OKUCJICHUA

3.2 KJIacCU(UIIUPOBATh XUMUYECKHUE HIIEMEHTBI
OTHCHIBATh U XapaKTEePHU30BaTh Ta0MMUHYI0 Gopmy [leprnonnyeckoii
CHUCTEMbl XMMHUYECKUX JJIEMEHTOB: pPa3jIMy¥aTh IOHATHUS «IJIaBHAs
3.3
noarpynna (Arpynma)» u «mobounas mnoxrpymmna (brpymma)y,
«Malpie» U «OO0JbIINE) MEPUOIBI
packpbiBaTh cmbica [lepuogmueckoro 3akona /.M. Menneneesa:
"y JIEMOHCTPUPOBATh  I[MOHUMAHUE TEPUOJUYECKOM  3aBUCUMOCTH
' CBOMCTB XMMHMYECKMX DJJIEMEHTOB OT MX I[IOJOXKEHHUS B
Ilepnonnueckoi cucreme
COOTHOCUTh 00O3HAuUEHHUS, KOTOpbIE HMEIOTCA B  TabiuUIe
«lepuogunueckas cucrema XuUMH4eckux  3nemeHtoB  J.U.
3.5 MenpeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHUX DJEMEHTOB (COCTaB U 3apsja sapa, oOlee Yucio
AJIEKTPOHOB U PaCHpeieNIeHNE UX MO0 JIEKTPOHHBIM CJIOSIM)
" OTpECIATh CTENEHb OKHUCJIICHHUS JJCMCHTOB B  OWHApHBIX
- COETMHEHUSIX
3.7 OTpEeNATh BHJ XMMHUYECKON CBSA3M (KOBAJEHTHAas M HWOHHAasA) B
' HEOPTraHUYECKUX COCAMHEHUSIX
9 KIIACC
Kon .
IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
npoBepseMor .
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
0 pe3yJbTara
1 ITo Teme: «BemecTBo U XUMUYECKask PEAKIIUD)
PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TIOHSTHI: pacTBOp,
AIEKTPOJIUTHI, HEIJIEKTPOIUTHI, NEKTPOIUTUUYECKAS IUCCOLUALINS,
1.1 peakIy MOHHOTO OOMEHa, KaTaln3aTop, XMMHUYECKOEe PaBHOBECHE,

06paTI/IMBIC u HCO6paTI/IMBIe pcaknuuu,

OKHCIIMTCIBHOBOCCTAHOBHUTCIIbHBIC pcaKkuuu, OKHCIINTCIIb,




BOCCTAHOBUTEIIb, OKHUCIECHHE U BOCCTAaHOBJIICHHWE, aJUIOTPONMS,
aM(pOTepHOCTh, XHMHYECKas CBs3b (KOBaJICHTHas, WOHHAs,
MeTaJlJIN4ecKasi), KpUCTa/lInyeckasi pelérka, CIUIaBbl, CKOPOCTb

XUMHUYECKON peakiuu

1.2

HIUTIOCTPUPOBATH B3aNMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHH K
INPUMCEHATE OTHU IIOHATHA IIpU OIHMCAaHHMM BCHICCTB W HX

IIPEBpAILCHUI

13

COCTaBJISITh YPaBHEHUS AJICKTPOJUTUUYECKON JTUCCOLMALMN KUCTIOT,
LIeJI0YEel M COJIeH, TMOJIHbIE U COKpAlI€HHbIE YPaBHEHHUs pEAKLUN

WOHHOI0 0OMeHa

14

PaCKpbIBaTh CYLUIHOCTDb OKHCIINTCIBHO-BOCCTAaHOBHUTCIIBHBIX
peaKL{I/Iﬁ MMOCPCACTBOM COCTABJICHHA J3JICKTPOHHOI'O 0anaHca 3THX

peakuui

1.5

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOW peaKkIuu

Ilo temam: «Hemetamiasl M uX coequHeHUA» U «MeTalibl U UX

COCIUHCHU A

2.1

XapaKTepu30BaTh  (OMUCHIBATH) OOIIME ©  CHEHU(PUICCKUE
XUMHUYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, TIOTBEPKIAT
ONKCAaHWE TMPUMEPAMH MOJICKYJIIPHBIX M HWOHHBIX ypPaBHEHUH

COOTBETCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ

2.2

COCTaBJIATH YpaBHCHUA peaKHHﬁ, MMOATBCPIKAAIOIINX
CYHICCTBOBAHUC TeHEeTHYECKOM CBA3U MCKAY BCIICCTBaAMU

Pa3JIMYHBIX KJIaACCOB

2.3

IMPOrHO3NPOBATH CBOICTBaA B€OICCTB B 3aBHCHUMOCTH OT HX
CTPOCHUA, BO3SMOKHOCTH MMPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B

PAa3JINYHBIX YCIIOBUAX

2.4

CIENOBaTh MpAaBUJIAM IMOJb30BAaHUS XHUMHUYECKOW TMOCYI0M WU
nabopaTopHbIM 000PYAOBaHUEM, a TAaKKe MpaBUiIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIUSAMH IO BBINOJHEHHUIO
1ab60pPaTOPHBIX XUMUYECKHUX OTBITOB MO MOIYUYEHUIO U COOUPAHHIO

ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIIEKHUCIIOro ra3a)

2.5

MPOBOJUTH PEAaKUUU, MOATBEPKIAONIME KAaYeCTBEHHBIM COCTaB
pPa3JIMYHBIX BEILIECTB: PACIO3HABATH ONBITHBIM NYTEM XJIOPUI-,

Opomun, womua, KapOonar, ¢docdar, cwimkar, Ccynbdar,




TUAPOKCUAUOHBI, KATUOHBI aMMOHH, HOHBI U3YUYCHHBIX MCTAJJIOB,

IIPUCYTCTBYIOIIME B BOJHBIX PAaCTBOpPaX HEOPIaHUYECKUX BEIIECTB

3 ITo Teme: «XuMHS U OKpYXKaroLas cpeaar
31 pacKkpbIBaTh CMBICJII OCHOBHBIX xuMuyeckux mnoHsatui: [IJIK
' BELIECTBA; KOPPO3HsI METAIIOB
IIPUMEHATh OCHOBHBIE OII€pPAllMM MBICIUTEIBHON JEATEIBHOCTH —
aHAIM3 W CHHTE3, CpaBHEHHWE, OOOOIICHHE, CHCTeMAaTU3alHUIO,
3.9 BBISIBJICHHE IIPUYMHHO-CICACTBEHHBIX CBA3€M — IUI M3y4CHUS

CBOICTB BCIICCTB U XUMHYCCKHX peaxunﬁ; CCTCCTBCHHOHAYYHBIC
METOJbI IIO3HAHHUA — Ha6J'IIO,Z[CHI/Ie, HU3MEPCHUE, MOACIUPOBAHUC,

AKCIIEPUMEHT (peajbHbIN U MBICICHHBIN)




HPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

11

[Ipenmer xumun. Ponb XuMHUM B KU3HU YE€IOBEKa. XUMUS B CUCTEME HayK.
Tena n BemectBa. dusznueckre CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHHUE

BCIICCTB

1.2

ITonsTHEe O METOAaX IIO3HAHUA B XHMHH. Yucteie B€OICCTBA M CMCCH.

CrniocoObI pasneneHus cMecei

13

ATOMBI U MOJICKYJIBI. Xumuueckue diaeMeHTbl. CHMBOJBI XUMHYECKHX

JJICMCHTOB. HpOCTbIe U CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’ICK}’J’IHPHOG Y4CHHUC

14

XuMuueckas (bOpMyJ'Ia. BaneHTHOCTE aTOMOB XMMUUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BC€IICCTB. OTtHOCHTEILHAS aTOMHas macca.
OTHOCHUTENbHASA MOJICKYJIsIpHast Macca. MaccoBass g0JIsi  XHMHUYECKOTO

9JICMCHTa B COCJMHCHHUHN

1.5

KommuectBo BemecrBa. Mosb. MossspHas Macca. B3anMocBsi3p KOJIMYECTBA,
Macchl M YHCIIa CTPYKTYpPHBIX €IWHUI[ BemecTBa. Pacuérel mo dopmynam

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

1.6

®dusnyecKkue U XMMHYECKHUE SIBICHUS. XUMUYECKasl pEaKIs U €€ IPU3HAKHU.
3aKOH  COXpaHEHMs  MacChl  BEIIECTB.  XHUMUYECKHUE  ypaBHEHHUS.
Knaccudpukanus XUMHUYECKMX  peakiuil  (COeauHEHHs, pa3IoXKeHHUs,

3aMeleHus, oOMeHa)

1.7

XUMHUECKUH HKCHEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW TMOCYAoH, C
npaBwiaMu  paboTel B Jabopatopuu W npuémamu  oOpallieHus ¢
1a0opaTOpHBIM 000pyI0OBaHUEM, H3yUEHHE U ONUCaHNEe (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHUYECKUX BeUIeCTB, HalOmoaeHHe (u3nyecKux (TUIaBiIeHHUE
BOCKa, TasiHUE JIbJ]a, PACTUPAHUE caxapa B CTYIKE, KUIEHUE U KOHJEHCalus
BOJIBI) M XMMHYECKHX (TOPEHHE CBEYH, NMPOKAIMBAHUE METHOW IPOBOJIOKH,
B3aUMOJICIICTBHE MeNla C KHCJOTOW) sIBJIEHUH, HaOJI0JeHHWE M ONHCaHHE
NPU3HAKOB TPOTEKaHHWS XUMHUYECKHX peakmuid (pa3lioKeHHe caxapa,

B3aUMOCHCTBHUE CCpHOf/'I KHCJIIOTBI € XJIOPpUAOM 6ap1z1;1, PAa3JI0KCHUC




ruapokcuaa  Menu(Il) mpum  HarpeBaHwu, B3aUMOJACKHCTBHE JKele3a C
pactBopom conmu wmeau(ll), m3yuenue cmocoOoB pazmencHust cmecei (c
MOMOUIbI0 ~ MarHurta, (QUIbTPOBAHHUE,  BBIMAPUBAHUE,  JTUCTHILISAIUS,
xpomatorpadusi), MpoBEICHNE OYHCTKH MOBAPEHHOW COJNHM, HAOIIOJECHUE U
OMKCAaHUE pPE3yJbTAaTOB MPOBEACHUS ONBITA, WLIIOCTPUPYIOIIETO 3aKOH

COXpaHEHMsI MaCChl, CO3AAHUE MOJIETIEN MOJIEKYJI (1IAPOCTEPHKHEBBIX )

Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech razoB. CoctaB Bo3znyxa. Kucinopoa — sinemMeHT U mpocToe
BenlecTBo. HaxoxaeHue Kuciopoaa B npupojae, puandyeckiue U XuMUYeCKUe
cBoiicTBa (peakuuu ropenus). Oxcunsl. [Ipumenenue kucnopona. CrnocoOs
MOJIy4eHUsl KHUCIopoJa B J1ab0OpaTopuu U MPOMBIIUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — aorponHas MoaupUKaLus KUCI0poaa

2.2

TernnoBoil 3G (heKT XUMHUECKOW pPEaKUuu, TEPMOXUMHUYECKUE YpPaBHEHWS,
9K30- ¥ DHJOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb U METaH. 3arpsi3HEHUE

BO3JlyXa, YCUJICHHE MTAPHUKOBOTO 3P (PeKTa, pa3pylieHHEe 030HOBOTO CII0S

2.3

Bomopoa — »smemeHT u mpocToe BemiecTBO. HaxoxleHwe Bomopoma B
npupone, (pusMveckre M XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI

IMOJIYYCHMUA. KucaoTsl u conu

2.4

MonsipHblil 00bEM ra30B. Pacu€Tel Mo XUMHUYECKUM YpaBHEHUSIM

2.5

®usnyeckue cBoiicTBa BoAbl. Boma kak pactBopurtenb. PacTBOpBL
HacellieHHble 1 HEHACBILIEHHBIE PACTBOPBI. PaCTBOPUMOCTE BEIIECTB B BOJIE.
MaccoBasg 1oy BemecrBa B pacTBOpe. XHMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B IIPUPOAE U B KU3HU yesoBeka. Kpyrosopot
BOABl B IMpHpoAe. 3arpsA3HEHHE NpHUpPOAHBIX BoA. OXpaHa M OYMCTKA

MMPUPOAHBIX BO

2.6

Knaccugukanus Heopranuueckux coenuHeHuid. Oxcunbl. Kiaccuduxanms
OKCHJIOB: cojieoOpa3yromue (OCHOBHBbIE, KHUCIOTHBIE, aM(OTepHble) U
HeconeoOpasyrone. Homenknatypa okcunoB. dusznueckue U XMMHUYECKHE

CBOICTBa OKCHOB. [loiryueHne okcuaoB

2.7

OcHoBanus. Knaccuduxanuss ocHoBaHWM: MENOYM UM HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuil. ®Pusnueckue M XUMHUYECKHE

CBOMCTBA OCHOBaHUN. [loryuenne ocHOBaHMI

2.8

Kucnotel. Knaccupukanusa kucnor. Homenknatypa kucinotr. @usznyeckue u

XUMHUYECKHE CBoiicTBa KHUCHOT. Pan aktmBHocTH MeTaiiioB H.H. Bekerosa.




[TonyueHnne KuCiIoT

2.9

Conu. Homenkiarypa cosieil. @usnueckue 1 XMMHAYECKHUE CBOMCTBA COJICH.

ITomy4yenue conen

2.10

I'eneTnueckas CBA3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COCHI/IHGHI/Iﬁ

2.11

XVUMUYECKUN OKCIICPUMEHT: KadeCTBCHHOE ONPEICIICHUE COACPKAHUS
KHCIIOpOJia B BO3/yXe, MOJydyeHue, COOMpaHue, pacrio3HaBaHUE U HU3y4YCHHE
CBOWCTB KHCJIOPOAA, HAOIIOJCHNE B3aHMMOICHCTBHSI BEIIECTB C KHUCIOPOJIOM
U YCIOBHUA BO3HUKHOBEHHUS M IMpEeKpalleHusi ropeHus (moxapa),
O3HaKOMJICHHE ¢ 00pas3laMy OKCHIOB U ONHMCAHUE UX CBOICTB, MOJIyueHHE,
coOupaHue, pacro3HaBaHHE M H3yuY€HHE CBOICTB Boaopoaa (ropeHue),
B3auMojieiicTBue Bojopoaa ¢ okcuaom Meau(Il) (Bo3MOKHO HCIIONB30BaHUE
BUJICOMATEpHaIOB), HaOIOIeHHE 00pa3loB BEHIECTB KOJIMYECTBOM | MOIb,
UCCIICIOBAaHUE OCOOCHHOCTEH  pAacTBOPEHHS BEIIECTB C  Pa3sITUYHOU
pPacTBOPUMOCTBIO, MPHUTOTOBJICHHE PACTBOPOB C OIMpPEAENEHHOW MacCOBOM
JIOJIE  pacTBOPEHHOTO BEIIECTBA, B3aUMOAECHCTBUE BOABI C MeETaIaMU
(HaTpueM U KajbIMeM) (BO3MOJYKHO HCIIOJIb30BAaHUE BHICOMATEPHAITIOB),
OTIpeNIeICHuEe PAcTBOPOB KHCIOT M IMIEJIOYEeH C IMOMOIIBI0 HHAWKATOPOB,
HCCIIEIOBAaHUE OO0pPa3llOB HEOPraHMYECKHX BEIIECTB PAa3IMYHBIX KIIACCOB,
HAOJIIO/ICHUE W3MEHCHUS OKPAaCKW HMHIUKATOPOB B PACTBOPAX KHCIOT |
nienouel, u3yueHue Bzaumoaeiicteus okcuaa menu(ll) ¢ pactBopom cepHoit
KHCITIOTBI, KHCIIOT C METaJUIaMH, PEaKIUi HEeUTpan3aluy, TOoTydeHUe
HEPACTBOPUMBIX OCHOBAaHWH, BBITECHEHHME OJHOTO MeTaljia JPYTHuM U3
pacTBOpa COJM, PEIICHUE HKCIEPUMEHTAIBHBIX 3a7a4 1Mo TeMme «Baxuenme

KJIaCCbl HECOPTAaHNUYCCKUX COE€TUHECHUI

[lepnonnueckuii 3akoH u [lepuonnueckas cucteMma XMMUYECKUX 3JIEMEHTOB
I .. MenneneeBa. Ctpoenre aToMoB. XUMUYeCKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKITUN

3.1

[lepBbple MOMBITKH KiIaccU(PHUKAIIMM XUMHYECKHUX OdJeMeHTOB. [lonstue o
TPYIIax CXOIHBIX JIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEbHbIE METAJLIbI,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT aMdoTepHbIe

OKCHUABI U THAPOKCHUIBI

3.2

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucTeMa XMMHYECKUX SJIEMEHTOB
AWM. MengeneeBa. Koporkonepuonnas u AJUHHONEpUoIHas (HOPMBI
[Tepuoanueckoit cuctembl XxuMHueckux osnemeHToB [[.M. Menneneesa.

HCpI/IOIlLI " TPYHIIBIL. @U3NYECKUN CMBICI MOpsAAKOBOI0O HOMCpAa, HOMCPOB




nepuoja U IpymIbl JIeMeHTa

3.3

Ctpoenue atomoB. CocTaB aTOMHBIX sjaep. M3oronbl. DnekTponsl. CTpoeHue
DJIGKTPOHHBIX 000JI0YEK aToMOB TMepBbIX 20 XUMHUYECKHX DIIEMEHTOB
[Tepuonnueckoii cucremsl .M. MenneneeBa. XapakTepucTuka XUMHUYECKOTO

AJIEMEHTA MO ero noyuoxeHuto B Ilepuoanueckoit cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aTOMOB XHMHYECKHUX HJIEMEHTOB,
METAJIMYECKUX M HEMETAJUIMYECKUX CBOICTB IO TpynmamM M MEepHOIaM.
3nauenue [lepuoauyeckoro 3akoHa u [lepuonnueckoi CUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTUs Hayku W npakTuku. .M. MenneneeB — y4éHbiii u

rpak1aHuH

3.5

Xumuueckasi cBsi3b. KoBajeHTHass (MOJsipHAs MW HEMOJSPHAsi) CBS3b.

SJIGKTpOOTpI/IHaTeHBHOCTb XMMHUYECKHX 3JIEMEHTOB. MlOHHAas CBS3b

3.6

CreneHb OKHUCJICHHA. OXUCIINTEIIFHOBOCCTAHOBUTCIIBHEIC pCaKluu.

[Ipotieccol okucaeHus: ¥ BOCCTaHOBICHUS. OKUCITUTEIN U BOCCTAHOBUTEIN

3.7

XUMHYECKUH OKCIEPUMEHT: H3y4eHHEe OOpas3IoB BEUIECTB METAJIOB |
HEMETAJUIOB, B3aUMOJECHCTBUE THAPOKCHIA LIUHKA C PACTBOPAMM KHUCIIOT U
LIEeJI0YEH, IPOBEICHUE ONBITOB, HIUTFOCTPUPYIOLIUX IIPUMEPHI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX pCaKI_II/Iﬁ (ropeHHe, pC€aKIuu pa3i10KCHUA, COCI[I/IHGHI/IH)

9 KJIACC

Kona

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

BemecTBo 1 xummnueckas peakuus. [ToBropenue

11

[Iepnonnueckuit 3akoH. Ilepuogmyeckas cucremMa XMMHUYECKHX JJIEMEHTOB
.M. MenpeneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHU
CBOMCTB XMMHUYECKHUX IEMEHTOB IIEPBBIX TPEX NEPHOJOB, Kajaus, KAIbLUI U
UX COCIMHEHMH B COOTBETCTBUM C IIOJIO)KEHHEM  DJIEMEHTOB B

[Iepnonnueckoil cucTeMe U CTPOCHUEM UX aTOMOB

1.2

CtpoeHne BellecTBa: BUAbl XUMHYECKOW CBS3U. THIBI KPHUCTAJUIMYECKUX
PELIETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAILIMYECKOU
peméTkn W BUJA XUMUYECKOW cBsi3u. Knmaccudukamus ¥ HOMEHKIATypa
HEOPraHUYeCKHX BEHIECTB (MEXAYHApOJHAs W TPUBHAIIbHAS). XUMUUYECKUE
CBOIWCTBA BEILIECTB, OTHOCAIIMXCS K PAa3UYHBIM KJaccaM HEOPraHUYECKUX

COC,Z[I/IHCHI/Iﬁ, TCHCTUYCCKAA CBA3b HCOPraHNYCCKUX BCIICCTB




1.3

Knaccuduxanus XuMHIeckux peakyuii Io pa3IudHbIM IMpU3HaKaM (TI0 YHCITy
U COCTaBy y4YaCTBYIOUIMX B PEAKIMU BEUIECTB, IO TEIUIOBOMY 3(PQEKTy, 1Mo
M3MCHEHHIO CTENECHEH OKHMCIICHHUSI XUMHUYECKHUX DJIEMEHTOB, TI0 00paTHMOCTH,
[0 Y4YacTMIO KaTajau3aTopa). OK30- U SHIOTEPMHYECKHE PEaKILIUH,

TEPMOXUMHNYCCKUEC YPaBHCHU. ITonsarue o CKOpPOCTH XHUMHYCCKOHN pC€aknuun

14

Ilonsatue 00 06paTI/IMBIX n H606paTI/IMBIX XUMHYCCKUX PCAKIUAX. ITousrue o
TOMOICHHBIX MW TICTCPOIrCHHBIX PCaAKIUAX. IlonsTne o0 XUMHYECKOM
PaBHOBCCHH. (DaKTopr, BJIMAIOINIME Ha CKOPOCTbH XHUMHYSCKOHN p€akuun nu

IMOJIOKCHHUEC XUMHUUYCCKOI'O PAaBHOBCCHUA

1.5

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcaKkuuu, BHGKTpOHHBIfI OanaHc
OKHCJIUTEILHO-BOCCTAHOBUTEIILHOM pCaKIuu. CocraBienne ypaBHCHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKuMﬁ C MHCIIOJB30BaHHUECM MCETOJa

QJICKTPOHHOI'O OanaHca

1.6

Teopus NeKTPONUTUYECKON NUCCOLMALIMUA. DIIEKTPOJIUTEI U HEAJIEKTPOJIUTHI.
Karvonsl, anuoHbl. MexaHu3M JAMCCOLMAIMM BELIECTB C Pa3IMYHBIMU
BUJAaMU XUMHYeckod cBs3u. CreneHb auccouuanuu. CuibHble M ciaOble
ANEKTPONIUTHI. Peakiium HMOHHOro oOMeHa. YCIoBHsS NPOTEKaHUs peakuui
MOHHOTO OOMEHa, IOJIHbIE M COKpAIEHHBIE MOHHBIE YpPaBHEHUS pEaKLuil.
CBoiicTBa KHUCJIOT, OCHOBAaHMM U COJIeH B CBETE TMPEJACTaBICHUNA 00
UIEKTPOIUTUYECKON aucconuanuu. KauecTBeHHble peakUM Ha HOHBI.

[TonsiTe o runponuse conen

1.7

XuMU4ecKuit OKCIICPUMCHT. O3HAKOMJICHHUC C MOACIAMHU KPHCTAJIMYCCKUX
PEMIETOK HEOPTaHWYECKUX BEIIECTB — METAJUIOB W HEMETayuloB (rpadura u
ayMasa), CJIOXKHBIX BEIIECTB (XJIOpUIa HATPHS); UCCIEIOBAHUE 3aBUCUMOCTHU
CKOPOCTH XHMHUYECKON peakiuu OT BO3JACHCTBHUS pPa3iINYHBIX (PaKTOPOB;
WCCIICIOBAaHUE  DIIEKTPOIPOBOJHOCTH  PAcTBOPOB  BEIIECTB, IIpoliecca
JTUCCOIMAIIMU  KHUCIIOT, IIenoueid U coseld (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB); IPOBEJICHUE OIBITOB, HJUTFOCTPUPYIONINX TPHU3HAKU
MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHME OCa/Ka, BBIJCICHUE
raza, oOpa3oBaHHE BOJbl); ONBITOB, WJUIIOCTPUPYIOIINX  MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX peakuuit (ropenue, peakuuu
pa3oKeHUs, COSNWHEHHs); PAcllO3HABAaHWE HEOPTraHWMYECKUX BEIIECTB C
MTOMOIIBI0 KAUECTBEHHBIX PEAKIMI HAa MOHBI, PEIICHHE YKCIIEPUMEHTATBLHBIX

3aaa4

Hemeramisr 1 ux COCINMHECHUA




2.1

OO6mast xapaktepuctuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne W (QU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — raJIOTeHOB. XUMHUYECKHE CBOWCTBA Ha MpUMEpE XJopa
(B3auMozielicTBUE ¢ METaJllaMU, HEMETAJUIAMH, LIEJI04YaMHU). XJIOPOBOAOPOI.
ConsiHast  KWCJIOTa, XMMHYECKHE CBOWCTBA, I[IOJIy4€HUE, MPUMEHEHUE.
[elictBue xJiopa M XJOPOBOJOpPOJAa Ha OpraHM3M 4elloBeKa. Baxneinmue

XJIOPUABI U UX HAXOXKIACHUEC B IIPUPOAC

2.2

O6mas xapakrepuctuka snemMeHToB VIA-rpymnmbl. OCOOCHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTerneHn okucineHus. CTpoeHune u  (uznyeckue
CBOMCTBAa MPOCTBIX BEHIECTB — KUCJIOPOJAa M Cepbl. AJIOTPOIHBIE
MOIUGUKAMK  KHACIOpOAa H  cepbl. XHMHYECKHE CBOWCTBA  CEpBHI.
CepoBogopoJ, cTpoeHue, (puamyeckue W XHUMUYECKHe CBOMCTBa. OKCHIIBI
Cephl KaK MPEJICTABUTEIHN KUCIOTHBIX OKCHIOB. CepHast KHCI0Ta, (hU3nIecKue
U XUMHYECKHE CBOWCTBa (00IIME KaK MpeICTaBUTENsl Kiacca KHUCIOT U
cnenupuyeckne).  XUMHUECKHE  PEaKIHMH, JIeKalme B~ OCHOBE
MIPOMBIIIJIEHHOTO criocoba momyyeHus: cepHoii kucnotel. [Ipumenenne. Conu
CepHOW KHCIIOTHI, KauyeCTBEHHas peakius Ha cynbdar-uoH. HaxoxmeHnue
cepbl U €€ COCIMHEHMI B Mpupojae. XUMHUECKOE 3arps3HEHUE OKPYXKarolen
Cpelbl COEAMHEHUSIMU cepbl (KUCIOTHBIE J0XKIW, 3arpsi3HEHUE BO3AyXa U

BOJI0OEMOB), CITOCOOBI €0 IIPEIOTBPAICHUS

2.3

OO6miass xapakTepucTuka 31eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHBIE CTEMEHH OKHUCJICHHsS. A30T, paclpOCTPAaHEHHE B
npupojae, (¢uU3NYECKUe U XHUMHUYECKHEe cBoWcTBa. KpyroBopor aszora B
npupojae. AMMHUAK, ero pU3NYeCKue U XMMHUYECKUE CBOMCTBA, MOJyYEeHUE U
npumenenne. Conu aMMOHHUA, UX (U3HUECKHEe U XUMHUYECKHE CBOWCTBA,
IMPUMCHCHUC. KauecTBennas pC€aKkirda Ha MOHbI aMMOHUH. A3zoTHas KHCJIO0Ta,
e€ monyuyeHue, (Qu3MYECKMe ¥ XHUMHUYECKHE CBOWCTBa (00mIue Kak
MpeICTaBUTEINS Kilacca KUCIIOT U crienuduyeckue). Vcrnonb30BaHne HUTPATOB
M cojell aMMOHMsSI B KayeCTBE MHUHEPAIbHBIX YyIOOpeHHi. XuUMHUYEeCKoe
3arpsi3HEHUE OKPYKAIOIIEH Cpellbl COeAMHEHUAMH a30Ta (KUCIOTHBIE JOXKIIH,

3arpsA3HCHUC BO3AyXa, ITOYBBI U BO,Z[OéMOB)

2.4

docdop, amnoTponHbie MoguduKamu Gocdopa, GU3NIECKUE U XUMUYECKHE
ceoiictBa. Oxcun docdhopa(V) u ¢ochopHas kuciora, (GuU3MUECKHE U
XMUMUYECKHe CBOIicTBa, monyuyeHue. Vcnosnb3oBanue (ocdaroB B KauecTBe

MUHEPAIBHBIX YI0OpEHHI




2.5

OO6mas xapakrepuctuka snemMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHBIE CTEMEHM OKHUCICHUA. YTIEpOJA, aUIOTPOIIHBIC
Mo (UKAIMK, PacTpOCTpaHEHHE B TPHPOJE, (U3HMYECKHE M XMMHUYECKHE
cBoiicTBa. Ancopbuusi. Kpyrosopor yriepona B npupoae. OKcuasl yrieposa,
X (U3MYECKNE U XMMHUYECKHE CBOWCTBA, JEWCTBHE HA JKUBBIC OPraHU3MBI,
MOJyYeHHEe U TPUMEHEHHE. OKOJIIOTUYECKHE IMpPOOJIeMBbl, CBS3aHHBIE C
okcunoMm yraepona(lV); rumoresa ri1o0asbHOTO TOTEIICHUS KIMMATa;
NapHUKOBBIA 3¢ (dekT. YrompHas KUCIOoTa M €€ CONMHM, MX (QHU3HUUECKUE U
XMMHYECKHE CBOWCTBA, TOJydYeHHE W NMpuMeHeHue. KauecTBeHHas peakius
Ha KapOoHaT-uoHBL. Mcmonp3oBaHue KapOOHATOB B OBITY, MEAMIIMHE,

IIPOMBIIIJICHHOCTH U CEJIBCKOM XO3SICTBE

2.6

[TepBoHaYa/IbHBIC TIOHATHS 00 OPTAaHMYECKHX BEIISCTBAX KaK O COSAMHEHUSX
yriepona (MeTaH, 3TaH, 3TWJIEH, alleTWIICH, 3TaHOJ, TJIMIEPUH, YKCYCHas
kuciora). Ux coctaB m xumuueckoe crpoeHue. IloHATHE O OMOJOTHYECKH
BOKHBIX BEILECTBAX: XHUpax, OeNKax, YIrJeBoJax — W HUX POJH B KU3HH
yeloBeka. MarepuanbHOE E€IUHCTBO OPTaHMYECKMX U HEOPTraHUYECKUX

COE€IUHEHUN

2.7

Kpemuuii, ero ¢usnueckue U XUMHYECKHE CBOWCTBA, IIOJyYE€HUE U
npuMeHenure. CoennHeHust KpeMHuUs B npupoze. O6mue npeacraBieHus oo
okcuze kpeMHusI(IV) u kpemHueBoil kucinore. CHIMKAThI, UX UCIOJIb30BaHHUE
B ObITY, MEOUIMHE, TMPOMBIIUIEHHOCTH. BakHelmme cTpouTenbHbIe
MaTepuaibl: KepaMHKa, CTEKJIO, IIEMEHT, OeToH, keie300eToH. [Ipobiemsr
0€30IacHOTO MCIOJIb30BaHUS CTPOUTENBHBIX MaTE€pHUaloB B IOBCEIHEBHON

KHU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: U3Y4€HHE OOpa3I[0B HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJITHOM KUCJIOTHI; IIPOBEICHNE KAYECTBEHHBIX PEAKLIM Ha XJIOpU-
MOHBl M HAONIOZEHHE NPHU3HAKOB HMX MPOTEKaHUsS; OMbITHL, OTPaKarollue
¢u3nyeckue M XUMHUYECKHE CBOICTBa TaJOr€HOB M HX COEIMHEHHH
(BO3MO>KHO HCIHOJIB30BAHNE BHICOMATEPUANIOB); 03HAKOMIICHHE ¢ 00pa3Lamu
XJIOpU/I0B  (TaJIOTEHUJIOB); O3HAKOMJIEHHME ¢ oOpaslamMu cepbl M eé
COEAMHEHUSIMH (BO3MOXKHO HCIOJIb30BAHUE BUJEOMATEPHAIIOB); HAONIOICHHE
nporecca 0OyraMBaHUs caxapa Moj AeUCTBUEM KOHIIEHTPUPOBAHHON CEpHOM
KHCIIOTBI; U3yUY€HHE XMMHUYECKUX CBOWCTB pa30aBIIEHHON CEpHOU KHCIOTHI,
NPOBEIEHUE KAYeCTBEHHOW peakuuu Ha CcyiabpaT-uoH U HabIoaeHue

MpHU3HaKa e€ MpoTeKaHUsl; O3HAaKOMJIEHHE ¢ (PU3NUYEeCKMMH CBOWCTBaMHU a30Ta,




dbochopa u ux coequHEeHU (BO3MOXXKHO HCIOJIb30BaHUE BHICOMATEPHAIIOB),
oOpasuaMu a30THBIX U (GochHOpHBIX yHOOpeHMid; NodydyeHue, coOupaHue,
pacro3HaBaHME U U3y4CHHE CBOICTB aMMHaka; IpPOBEEHHE KaueCTBEHHBIX
peaknmii Ha WOH aMMOHHMA W (ocdar-uOH M HU3yuyeHHE NPU3HAKOB HX
IIPOTEKaHMs, B3aUMOJCHCTBHE KOHLIEHTPUPOBAHHOM a30THOW KHCIOTBI C
Me/bl0 (BO3MOXKHO HCIIONIb30BaHME BHCOMATEPHANIOB); M3YYEHUE MOJelei
KPUCTAUIMYECKUX PEIIETOK anmMasa, rpadura, QyiaepeHa; 03HaKOMIIEHHE C
MIPOLIECCOM aJICOPOIMH PACTBOPEHHBIX BEIICCTB AKTUBUPOBAHHBIM YIIIEM WU
YCTPOMCTBOM MPOTUBOrasa; IOJyue€HHe, cOoOMpaHHe, paclo3HaBaHUE U
M3yueHHE CBOICTB YIJIEKHCIOTO ras3a; MpPOBEICHHE KauyeCTBEHHBIX pPEaKIUii
Ha KapOoOHAaT- M CHUJIMKAT-HOHbI M M3Y4YE€HUE IPU3HAKOB MX IPOTEKAHMUS,;
O3HAKOMJICHHE C MPOAYKIHEW CHJIMKAaTHOW IPOMBIIIJIEHHOCTH; PEIICHUE
SKCHEPUMEHTAIbHBIX 3aJady Mo TeMe «BaxHelue HemeTaibl U HX

COCANHCHUA»

Mertanisl 1 uX COCIUHCHUA

3.1

06111215[ XAPaKTCPUCTHUKA XUMHUYCCKUX 3JICMCHTOB — MCTAJUDIOB HAa OCHOBAHUH
ux nojoxeHus B [lepuoamueckoil cucreme xummuueckux snemeHnton J[.U.
MenneneeBa u crtpoeHus atomoB. CTpoeHHE MeETauioB. Mertalmudeckas
CBA3b U METAJUIMYECKas KPUCTAUIMYECKas PEIIETKA. DJIEKTPOXUMHUYECKUN

PsI HAIPSKEHUN METAJLIOB

3.2

dusnyeckue M XHUMHUYECKHE CBOMCTBAa MeraioB. OO0mmue crnocoObl
nojyyeHus MetansioB. [IoHsATHE O KOPPO3MM METAIOB, OCHOBHBIE CIIOCOOBI
3alUThl UX OT Koppo3uu. CriiaBbl (CTallb, UyTYH, JOPATIOMUHUNA, OpOH3a) U

HUX IPUMCHCHUC B 6LITy W NPOMBIIINICHHOCTHU

3.3

[lenouynsle MeTaIbl: NoJ0KeHNE B lleproanyeckoil cucTeMe XMMHYECKHX
anemeHToB J[.M1. MenneneeBa; CTpoeHHE UX aTOMOB; HaXO0K/JICHHUE B IIPUPOJIE.
dusnueckue M XUMHUYECKHE CBOICTBAa (Ha NpUMEpe HATPUs W Kalus).
OKCI/II[BI W TUAPOKCHUIBI HATPHUA U KaJIuA. HpI/IMeHeHI/IC IICJIOYHBIX METAJIJIOB

U UX COeJUHEHUU

3.4

IlemoyHo3eMenbHBEIC METAIBI MarHui W KalbIUHd: IIOJOXKCHHE B
[Tepuonuueckoit cucrteMe xumuueckux snaemeHToB J[.M. MeHnneneesa;
CTPOCHUE UX ATOMOB; HaXOXJeHHUE B mpupone. Ouznueckne U XUMUYECKUE
CBOWCTBAa MarHuisi W Kajbllusa. BaXHEHITNEe COeAMHEHUsS KaabIus (OKCHI,

THIPOKCHI, CONH). JKECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHUS

3.5

ATIOMUHUI: TI0J0KEHHE B HepHOHquCKOﬁ CUCTEMEC XUMHNUYCCKUX 3JICMCHTOB




J.. MenneneeBa; CTpOCHHE aToOMa; HaxoXJeHue B npupojae. dusnueckue u
XUMHYECKHE CBOWCTBA amtOMUHUSA. AMQOTEepHBIE CBOWCTBA OKCHAA U

TUAPOKCHU A aJIFOMHUHUA

3.6

Kenezo: monoxxenne B Ilepumommueckoid cuCTeME XHMMHUYECKHX AJIEMEHTOB
J.1. MeHnneneesa; CTpOCHHUE aTOMA; HaxXOXKJICHHUE B ipupoze. Pu3ndecKkue u
XUMHUYECKHE CBOWCTBA >kene3a. OKCuapl, THAPOKCUIBI U coiu sxkeneza(ll) u

xenesza(lll), ux cocras, CBOMCTBA U MOIyYCHUE

3.7

XUMHUYECKUH OKCIICPUMEHT: O3HAKOMIIEHHE C oOpa3liaMd METauIOB |
CIUIaBOB, MX (PU3MUYECKUMH CBOWCTBAMHU; M3y4YCHHE PE3yJIbTATOB KOPPO3HH
METaJUIOB (BO3MOXKHO HCIOJIB30BAHUE BHJICOMATEPUAIOB), OCOOEHHOCTEH
B3aMMOJICHCTBHSI OKCHJA KalbllUd © HATpusi C BOJOW (BO3MOXKHO
WCIIOJIb30BaHNE BUJICOMATEPUAIIOB); MCCICIOBAHUE CBOMCTB KECTKOW BOJIBI;
mporiecca TOPEHHUs JKele3a B KHUCIOpoae (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOR); MIPU3HAKOB MPOTEKAHMSI KAYeCTBEHHBIX PEAKINI HA HOHBI
(Marams, Kaublus, adTroMuHES, IWHKa, kene3a(ll) u sxeneza(lll), memu(Il);
HAOJIOJICHUE W OINKCaHWE TPOIECCOB OKpAIIMBAHUS IUIAMEHH HOHAMU
HATpUsl, KaJusl W KaJlblUs (BO3MOXHO HCIIOJIB30BAHUE BHJICOMATEPUAIOB);
uccienoBanre aM(pOTEPHBIX CBONCTB T'MJIPOKCHIA ATIOMUHUS M THIPOKCHIA
[IUHKA; PEIICHUE KCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHeime MeTasuibl

1 UX COCIUHCHUA

XHMHMS ¥ OKpYXarolas cpeaa

4.1

HoBbie MmaTepuansl 1 TeXHOJIOTHH. BemecTBa 1 Marepualibl B TOBCEIHEBHOM
JKWA3HU YeJI0BeKa. XMMHUS U 370pOBbe. be3onacHoe UCT0JIb30BAHUE BELIECTB U
XUMUYECKUX peakiuii B ObITy. IlepBasi moMoIs Mpu XUMUYECKUX OKOTaxX U

OTpAaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTUYECKOW  TPAMOTHOCTH.  XHMMHUYECKOE  3arpsi3HEHHE
okpyxatomen cpeasl I[IJIK. Ponp XumMum B pemieHUH HKOJOTHYECKUX
npob6nem. [IpupoaHbie UCTOYHUKU YTIIEBOJAOPOJIOB (Yroyib, IPUPOIHBIN ra3s,

He(Th), MPOJYKTHI UX NEPEPAOOTKH, UX POJIb B OBITY U IPOMBIIITIEHHOCTH

4.3

XUMHYECKUN DKCIIEPUMEHT: H3Y4YCHHE O00pa3loB MaTepHaioB (CTEKJIO,

CIINIaBbl MCTAJIJIOB, TTIOJIUMCPHBIC MaTepI/IaJ'IBI)




IMPOBEPAEMBIE HA OI'D 11O XUMHWHU TPEBOBAHHUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
npoBepsieMor
0 TpeOOBaHUA

IIpoBepsiemble TpeOOBaHUSA K PeAMETHBIM pe3yJbTaTaM
0230BOro yPOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanust Ha ocHoBe ®PT'OC

1

IIpencraBnenue:

11

0 TIO3HABAEMOCTH SBJICHUH TPUPOIBI, MOHUMAHHE OOBEKTHBHOMN
3HaYMMOCTH OCHOB XMMMYECKON HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOLIEH KyIbTypbl M IPaKTHYECKON
JeSTEIbHOCTH 4YEJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOIIECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

O HaY4YHBIX MCTOAAaX IMMO3HAHUA, B TOM YHCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUYUCCKHUX MCETOJAAX HCCICAOBAHUSA BCHICCTB U U3YUCHUA
XUMHUYCCKUX peaKuHﬁ; YMCHHUEC HCIIOJIB30BaThb MOJACIN  JJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

1.3

0 cdepax npopecCHOHATHLHON NEATEIbHOCTH, CBSI3aHHBIX C XHMMHUCH
U COBPEMCHHBIMH TCXHOJOTHUAMHU, OCHOBAHHBIMU Ha JOCTHUKCHHAX
XUMHUYECKON HAayKH, YTO MO3BOJUT OOYYAIOUIUMCS paccMaTpuBaTh
XUMUIO Kak cdepy cBoed Oyaymeid mpodecCHoHATbHON
JNESTENIbHOCTH W CJIeNaTh OCO3HAaHHBIA BBIOOD XHMHH Kak
npoQHUIBLHOTO MpeAMeTa MPH TEepPeXoJe Ha YPOBEHb CPEIHETro

o01m1ero oopa3oBaHus

Bnanenune cucteMoil XMMHYECKHX 3HAHUM H YMCHHUEC NPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BaXXHEHIINE XUMHWYECKHE IOHIATHS. XUMHWUYECKHH JJIEMCHT, aToOM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE M CIOKHOE BELIECTBO, OJHOPOIHAsS
U HCOJHOPOAHAsA CMCEChb, OTHOCUTCIIBHBIC aTOMHAsA U MOJICKYJISIpHAas
MAacchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsE Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJIb (CpeaHsisl), XUMHUYECKas
peakuusi, peakluu COEAVHEHHs, PEAaKIMHU DPA3JI0KEHUs, PEaKIHUH
3aMelIeHMs], peakiuu oOMeHa, TEIIOBOM 3(PPeKT peakuuu, 3K30- U

SHAOTCPMHUYCCKUC PCAKIINU, PACTBOP, MACCOBas A0JISI XUMUYCCKOTO




JJIEMEHTAa B COEAMHEHHMH, MaccoBas JOJs W IPOLCHTHAasA
KOHLIEHTpaLUsl BEIECTBA B PAacTBOPE, SIPO aTOMa, AJIEKTPOHHBIN
CJI0il aToMa, aTOMHas OpOMTalb, PagUyC aTOMa, BaJEHTHOCTD,
CTEIIEHb OKUCIIEHUS, XUMHUECKasl CBA3b, AIEKTPOOTPULATENILHOCTD,
NOJIIpHAasT M HENOJSpHAs KOBAJICHTHAs CBS3b, WOHHAS CBS3b,
METaJIJIMYECKasl CBSA3b, KpUCTAUIMYEeCKas peléTka (aToMHasd,
MOHHAsi, MeTaJuIn4yecKas, MOJIEKYJsIpHasi), MOH, KaTHOH, aHHOH,
AJIEKTPOJIUT M HEAIEKTPOJIUT, 3JIEKTPOIUTUYECKAS IUCCOLMALIMS,
peakIMM HOHHOrO OOMEHa, OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuy, OKHUCIMTEIb M  BOCCTAHOBUTENb, OKHUCIEHHE U
BOCCTAHOBJICHHE, JJEKTPOJIN3, XUMHYECKOE paBHOBECHE,
oOpatumMbple W HEOOpaTUMBIE pEaKIUH, CKOPOCTh XHMHUYECKOH

peaxiuu, katanuzarop, [1JIK, koppo3ust MeTasioB, CIijiaBsl

2.2

OCHOBOIIOJIATAIOIIME 3aKOHbl XUMHM: 3aKOH COXPaHEHHsI Macchl,
nepuoanueckuil 3akoH J[[.M. MenneneeBa, 3aKOH ITOCTOSIHCTBA

COCTaBa, 3aKOH ABOFaI[pO

2.3

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOpHUs:, TCOPUA

BHGKTpOHHTH‘IeCKOﬁ Jucconuanun

Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKIIFOYAIOILICH

3.1

YMEHHE TPAaBWIBHO HCIOJNB30BaTh M3yYCHHBIE BEIIECTBA U
MaTepuaibl (B TOM YHCIE MUHEpalbHble yIOOpEHUs, METauIbl U
CIUIaBbI, TIPOXYKTHl  IepepabOTKH  MPUPOIHBIX  HCTOYHUKOB
YII1€BOAOPOAOB (YIJIsl, IPUPOTHOIO ra3a, HeTu) B OBITY, CEIbCKOM
XO3sICTBE, Ha TPOM3BOJCTBE W TIOHUMAaHWE 3HAYEHUS JKUPOB,
OenKoB,  YIJIEBOJOB  JJsI  OpraHu3Ma  4YeJOBEKa; yMEHHe
MPOTHO3UPOBATH BIUSHHUE BEUIECTB W XMMHYECKHX IPOIECCOB Ha

OpraHM3M 4Y€JI0BEKa M OKPYKAIOUIYIO IPUPOIHYIO CpENy

3.2

YMCHHUEC UHTCTPUPOBATE XUMUUCCKHUE 3HAHUSA CO 3HAHUAMU APYIrUX

y4eOHBIX IPEIMETOB

3.3

HaJIMYUe OMbITa pabOThI C pa3IMYHBIMU UCTOYHUKAMU MH(OpMaLIUU
N0 XMMHUM (HaydHass U HAY4YHO-TIOMYJIIpHAasl JIUTepaTypa, ClOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUE 00BEKTUBHO OLICHUBATH I/IH(bOpMaI_[I/IIO O B€HOIECTBAX, HUX
NpeBpalliICHUAX W  [IPAKTHUYCCKOM  NIPUMCHCHHUU U YMCHUC

HCII0Jb30BaTh €€ AJI pCIICHUA yqe6Ho-no3HaBaTem,me 3aaa4




BJ'IaI[eHI/Ie OCHOBaMH ITOHATHHHOI'O arrmapara U1 CHMBOJIMYECKOTI'O

A3bIKa XMMHU JUIS COCTABICHHUS (POPMYIJI HEOPTaHUYECKHUX BEIIECTB,

4 YpaBHEHUH XUMHUYECKUX PEaKUUHd; OCHOBAMHU XHUMHUYECKOU
HomeHkJaTypbl (IUPAC u TpuBHanbHOiN)
YMeHue o0bsICHATH CBA3b MOJIOKEHMS 1eMeHTa B [lepuoaudeckoil
CHCTEME C YHCJIOBBIMH XapaKTEPUCTHKAMH CTPOCHHSI aTOMOB

5 XUMHYECKHUX DJEMEHTOB (COCTaB W 3apsa sapa, oO0IIee Yucio
AJICKTPOHOB), PaCHpeICICHUEM 3JICKTPOHOB [0 SHEPreTHYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATTUS M KAIBIIHS
IIpencraBienue O  MEPUOJWYECKOM  3aBUCMMOCTH  CBOWCTB
XUMHYECKUX 3JICMEHTOB (pagmnyc aToMma,

6 AJIEKTPOOTPHUIIATEIILHOCT), TPOCTBIX H CIOXKHBIX BEHIECTB OT
MOJIOXKEHUsT d3JIeMEeHTOB B llepmomuyeckoli cucreme (B Majbix
MepuoAax W TIABHBIX MMOATPYNIAX) M 3JIEKTPOHHOTO CTPOCHUS
aroMma

7 YMmenue kinaccuuuupoBarh:

7.1 XUMHYECKHE YJICMECHTBI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMHUYECKHE PEAKIIUH

8 YMeHue onpenessiTh:

81 BaJICHTHOCTh U CTETMICHb OKUCICHHS] XUMHUECKHUX DJIEMEHTOB, 3apsijl

' HOHA

8. BUJl XUMHUYECKOW CBSI3U M THIl KPUCTAIUTMYECKOH CTPYKTYpHI B

' COCTMHCHUSX

8.3 XapakTep cpeabl B BOJHBIX pPacTBOpax BeMIECTB (KHCIOT,

' OCHOBaHHUI)

8.4 OKHCIIUTEIh U BOCCTAHOBHUTEIIb

9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XUMHIECKHAE CBOMCTBA:
MPOCTHIX BeEmeCTB (KHUCIOPOJ, O30H, BOAOPOH, Tpadur, aimas,

9.1 KpeMHU#, azor, docdop, cepa, XJop, HATpUW, Kaauii, MarHui,
KaJIBITM, aTFOMHHHM, JKEJI€30)
CIIOXHBIX BEIIECTB, B TOM YHCJIC MX BOIHBIX pPacTBOPOB (BOJA,

9.2 aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHUIbI U THUIPOKCHIBI

MetaioB [-ITA rpynn, amomunus, meau (II), nunka, xenesa (II u




), okcuasr yrnepoma (Il u IV), xpemuus (IV), azora u dochopa
(I u V), cepst (IV u VI), cepuucras, cepHasi, a30TucTasi, a30THas,

dbocdopHas, yrojbHasi, KpeMHHEBAsK KHCJIOTA U UX COJIH)

IIPOrHO3UPOBATE M  XapPaAKTECPHU30BaATh CBOIMCTBaA BCIICCTB B

3aBUCUMOCTH OT UX COCTaBa U CTPOCHUA, IIPUMCHCHUC BCUICCTB B

33 3aBUCUMOCTH OT WX CBOWCTB, BO3MOXHOCTb IPOTEKaHUs
XUMHYECKUX TPEBPAIICHUN B PA3IMUHBIX YCIOBUSIX
10 YMeHue COCTaBIISITh MOJICKYJISIPHBIC M HOHHBIC YPaBHEHUS PEAKIUH,
B TOM YHCJIE!
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUi
10.3 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA HU3YYEHHBIX KJIACCOB
' (Tpymm) HEOpraHU4YECKUX BELIECTB
104 MOITBEPKIAIOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEX Ty HUMH
11 YMeHue BBIYUCISTE (IIPOBOUTH PACUETHI):
111 OTHOCUTEIIGHYIO MOJICKYJISIPHYIO M MOJIIPHYIHO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHUSM XHMHUYECKUX PEaKIUil W HAXOIUTh KOIUYECTBO
' BeIecTBa, 00BEM M MacCy pearceHTOB WIIH MPOTyKTOB PEaKITUN
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJJaMHd HAy4YHOTO TIO3HaHWs (HaOJIOJeHue,
191 U3MEpEeHHe, OKCIEPUMEHT, MOJAETUPOBAHUE) TP HU3YUYECHUU
' BEIICCTB M XUMHUYECKHX SIBJIICHUH; yMeHHEe CHOpMYyIUpPOBATh
mpo0JieMy U MPEATIOKUTh MYTH €€ pelIeHUs
192 Oe3omacHOil pabOThl ¢ XMMHUYECKUMHU BEIIECTBAMHU, XUMHUECKOMN
' MOCY/I0H M J1a0OpaTOPHBIM 000PYIOBAHHEM
MpaBUIaMu 06e30macHOTO oOparnieHus c BEIIIECTBAMH,
UCIIONIb3YEMBIMU B MMOBCEAHEBHOMN JKU3HU, IPABUIAMH MTOBEJICHUS B
123 IEeJsIX COepeKECHHST 3JI0POBbS U OKPY)KAOIIEH TPHPOJTHON CPEJIbl;

IMOHUMAaHHNEC BpCla (OHaCHOCTI/I) BO3JICHCTBUS Ha KUBBIE OpTraHHU3MBbI
OHpG}IGJ’IéHHBIX BE€IICCTB, croco0oB YMCHBIICHUSA )51

NpeaoTBpalICHUA UX BPpCIAHOTO BO3ACHUCTBUS
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Hanynane MPAKTUYCCKNUX HABBIKOB INIAHUPOBAHHUA U OCYIICCTBIICHUSA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

13.1

HN3YUCHUC u OIIMCaHHEC (1)I/I3I/I‘-ICCKI/IX CBOICTB BCIICCTB,
O3HAKOMJICHHE C (bHBI/I‘leCKI/IMI/I n XUMHYECCKHMHU SABJICHUSIMHU,
OIBITBI, WJJIFOCTPUPYIOIIUC IIPHU3HAKU IIPOTCKAHUA XUMHUYCCKUX

peakui

13.2

HN3Yy4YCHUC croco0oB pasaciICHuA cMmecent

13.3

IMOJIYYCHHUE KHUCIOpOoAa MW HU3YYCHHE €TI0 CBOP'ICTB; IIOJIY4YCHHUE
BOOOpPOJda U U3YUCHHUEC €CTO CBOﬁCTB; MOJIYYCHHC YIJICKUCIIOrO ra3a u
HU3y4YCHUC C€TO CBOﬁCTB; IIOJIY4CHHUE aMMHaKa W HU3YYCHHE C€ro

CBOWCTB

13.4

IIPUTOTOBJICHUE DPACTBOPOB C OIPEAEIEHHOM MacCOBOM JOJIEH

paCTBOpéHHOFO BCIICCTBA

13.5

NpUMEHEHHEe  HMHIMKATOpOB  (JlakMyca,  METHJIOpaHXka U
denondranenna) Ui ONpeAeIeHUS XapakTepa Cpeasl B pacTBOpax

KHCJIOT U menoqeﬁ

13.6

UCCIICIOBAaHME U OIUCAHHWE CBOMCTB HEOPraHWYECKHUX BELIECTB
pa3jIMyYHBIX KJIAcCOB; H3Y4YEHHME B3aUMOJEHCTBUS KHUCJIOT C
MeTaJlaMH, OKCHJIaMH METaJIOB, pacTBOPUMBIMU u
HEPaCTBOPUMBIMU OCHOBaHUSIMU, COJISIMU; MOJIyuYeHue
HEPACTBOPUMBIX OCHOBAHMI; BBITECHEHHE OJHOTO MeETajula APYTUM
U3 pacTBOpa CONM; HCCIeOBaHHME aM(pOTEPHBIX  CBOMCTB

THAPOKCU OB AJIFOMHUHUA U ITUHKA

13.7

pemICHUC JSKCICPUMCHTAJIBHBIX 3a4a4 II0 TEMaM: «OCHOBHEBIE
KJIaCCbl HCEOPTaHWUYCCKUX COGHHH@HHﬁ)); ((3H€KTpOJ'II/ITI/I‘~IGCKa$I
JAUCCOLIM AL, «BaxkHeie HeMeTaulbl U HX COCOIUHCHUAN,

«BaxHelme MeTamibl 1 UX COCAUHCHUA»

13.8

XUMHYECKHE  OKCIEPUMEHTHI,  HUIIOCTPHPYIONINE  MPU3HAKU
NPOTEKaHUs peakUuil HOHHOTO 0OMEHa; KaueCTBEHHbIE PEaKkIMM Ha
MPUCYTCTBYIONINE B BOJHBIX PacTBOpax MOHBI: XJIOPHUI-, OpOMUI-,
uomua-, cyiabdar-, Qocdar-, KapOOHAT-, CHUIMKAT-aHHUOHBI,
THIPOKCUI-WOHBI, KaTHOHBI ~ aMMOHWS,  MarHusi,  KaJbIIHs,

ATIOMUHMUS, Kene3a (2+) u xenesa (3+), meau (2+), IUHKA

14

YMmenue:




MPEJCTaBIATh pPE3yabTaThl JKCIIEpUMEHTa B (opMe BBIBOJOB,

141 JIOKa3aTebCTB, TPAUKOB M TAOMUI] M BBIABIATH SMIMPUYECKUE
3aKOHOMEPHOCTHU
YCTAQHAaBIMBAaTh  CBA3M  MEXIYy  pealbHO  HaOIr0faeMbIMU
142 XUMHUYECKUMHU SIBICHUSIMM U HPOLECCAMM, IPOUCXOIAIIMMHU B

Makpo- U MHUKpOMHpE, OOBACHATH MPUYMHBI MHOrooOpasus

BCIICCTB




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2OK3AMEHE 110 XUMHUHU

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

HCpBOHa‘IaJIBHBIC XHUMHUYCCKUEC ITOHATHUA

11

YucTele BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei

1.2

ATOMEI U MOJICKYJIBL. Xumudgeckne 31eMeHThl. CHMBOJIBI XMMHYECKHX

9JICMCHTOB. HpOCTbIe 1 CJIOXKHBIC BECIICCTBA.

1.3

Xumnueckas (opmyna. BajneHTHOCTP aTOMOB XWMHYECKUX JIIEMEHTOB.

CreneHb OKHCIICHUS

14

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcuTEeNbLHAsgs aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIApHas Macca. MaccoBass [m0JIsI  XHMHYECKOI'O

JJICMCHTA B COCANHCHHNHN

1.5

KomnyectBo BemiectBa. Moabs. MonsipHas Macca. MosspHblid 00BEM Tra3oB.

BzanMocss3p KOJIMYCCTBA, MACChI 1 YUCJIa CTPYKTYPHBIX CIUHUIL] BCIICCTBA

1.6

duznyeckrie ¥ XUMHUYECKHUE SIBIICHUS. XHUMHUECKas pCaKkuus u e€ IIPpHU3HAKH.

3aKoH COXpaHCHHA MACChI BEHICCTB. XUMHYECKHE YpaBHCHHA

HepI/IO,I[I/ILIeCKI/Iﬁ 3aKOH H HepnonnquKaﬂ CHCTCMAa XHMMHUYCCKHX JJICMCHTOB

.. MenneneeBa. CTpoeHHe aTOMOB

2.1

Ilepnonnueckuil 3akoH. lleproauyeckas cucTeMa XUMUYECKHX SIJIEMEHTOB
A.N. Menneneesa. Ilepuoasl u rpynmnbl. PU3HYECKU CMBICI MOPSIKOBOIO

HOMEpa, HOMEPOB MEpHOa U IPYMIIbI JJIEMEHTa

2.2

Crpoenune atomoB. CocTtaB aToMHBIX sifiep. M3oTomnbl. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX 000J0YEeK aTroMOB TMepBbIX 20 XUMHUYECKUX 3JIEMEHTOB

ITepnonnueckoi cucrems! .M. Menneneena

2.3

3aKOHOM€pHOCTI/I B U3MCHCHUH CBOMCTB XMMHYECKHX 3JICMCHTOB MEPBLIX TpéX
NnepruoaoB, Kajlusd, KaJlbIUAd (paL[I/cha ATOMOB, JJICKTPOOTPHUHIATCIBHOCTH,
MCECTANIIMYCCKUX HW HEMCECTATIIMYCCKUX CBOﬁCTB) n ux COG)II/IHeHPIfI B
COOTBCTCTBHH C IIOJIOXKCHHEM OJICMCHTOB B HCpHOHH‘lCCKOﬁ CUCTCEME H

CTPOCHUEM UX aTOMOB

CtpoeHue BelecTa

3.1

Xumudeckasi cBsizb. KoBaneHTHas (MOJspHAss W HEMOJsAPHAasi) CBS3b.

SJ'ICKTpOOTpI/II_IaTeHBHOCTB XHUMHUYCCKUX 9JICMCHTOB. Honnas CBA3b.




MeTtananyeckas CBI3b

3.2

Tunbl KpUCTANIMYECKUX PEHETOK (aTOMHas, WOHHAsA, METaJIMYecKas),
3aBUCHMOCTb CBOWCTB BELIECTBA OT THIA KPUCTAUIMYECKOW PELIETKU U BUAA

XUMHYSCKOH CBSI3U

Baxuneimme MMPEACTAaBUTCIIN HCOPraHMYCCKUX BCIICCTB. Hemeramnmel m ux

COCOAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

4.1

Knaccudukanus ¥ HOMEHKJIATypa HEOPTaHUYECKUX COCIMHEHUH: OKCHIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, ampoTepHbIC) u
HEC0JIe00pa3yrole; OCHOBAHMM (LIENOYM M HEPACTBOPUMBIE OCHOBAHUA);
KHACIOT (KUCIOPOJCOACpKAIIME H OECKUCIOPOAHBIC, OJHOOCHOBHBIC H

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

4.2

@u3nyeckue M XHUMHUYECKHE CBOMCTBA MPOCTHIX BEUIECTB-HEMETAIIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs

4.3

dusznyeckrue U XUMHYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTHA,
HaTpuA, KaJlud, Maroud U KaJlblMsd, aJIJFOMUHUSA, KEIIC3a. 9H€KTpOXHMI/I‘ICCKI/Iﬁ

paa HaHpH)KeHI/Iﬁ MCTAlJI0B

4.4

dusznyeckrue ¥ XMMUYECKUE CBOMCTBA BOAOPOIHBIX COC,I[I/IHGHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHUAKA

4.5

®uznyeckue U XMMHUYECKUE CBOMCTBA OKCHUJOB HemerawioB: cepel (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuusa(IV). Ilonyuenue

OKCHJOB HEMETAJIJIOB

4.6

Xumunueckue cBoiictBa okcu1oB: MetamioB IA—IIIA rpynn, nunaka, meau(ll) u

xeneza(ll, III). [Tonyyenne okCuI0B METAIIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAaHUH U aM()OTEPHBIX THAPOKCUAOB (HaA MpUMEpe
TUAPOKCHIOB aJTIOMHUHHUS, Kene3a, IuHKa). [lodyyeHne oOCHOBaHHWN U

aM(pOTEPHBIX THIAPOKCHJIOB

4.8

OO0ure XMMHUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOAOPOIHOM, CEPOBOAOPOAHOIM,
CEepPHUCTOM, CEpPHOMU, a30THOM, (HochOpHOU, KpeMHUEBOU, yroilbHOU. OcoObie
XMMHUYECKHE CBOMCTBAa KOHIIEHTPUPOBAHHOMW CEpHOW M a30THOW KHCIOT.

[Tony4yenue kucnot

4.9

OO0mme XuMHYECKUE CBOMCTBA cpenHux coseid. [lomydenue coneit

4.1

[Monyuenue, coOupaHue, pacro3HaBaHHE BOJOPOJA, KUCIOPOJA, aMMHUAKa,

YIJICKUCIIOTO Ir'a3a B na6opaTopI/H/1

4.1

HonyquHe aMMHakKa, CepHOﬁ 1 a30THOM KHUCIIOT B MPOMBIIIJICHHOCTH. OGIJ.[I/IC




CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB

4; ['eHeTnyeckas cBsI3b MEXAY KjacCaMHU HEOPraHUYECKUX COCUHEHUM
S) XHUMHUYECKUE PeaKUU
Knaccugukaius XuMHYECKUX PeaKUuil 10 pa3IUuYHbIM MPU3HAKAM: 110 YUCITY
5.1 M COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3 dexTy, mo
M3MEHEHUIO CTENICHEN OKHCIEHMSI XUMUYECKUX AJIEMEHTOB
55 TennoBoil 3pPeKT XUMHUYECKOH peakiud, TEPMOXUMHUYECKHE YpaBHEHHS.
' DK30- U SHAOTEPMUYECKUE peaKIUU. TepMOXUMHUYECKUE YPaBHEHUS
OKHCITUTEIBHOBOCCTAHOBUTEIbHBIE peaxiuu. Oxucnutenu U
5.3 BoccTaHoBuTeNU. [Ipoliecchl OKHMCIEHUS UM BOCCTAHOBJIEHMS. DJIEKTPOHHBII
OaslaHC OKHCIUTEIbHOBOCCTAHOBUTEIBHON PEaKIINH
= Teopus anekTponuTUdeckoil nucconnanuu. KatnoHsl, aHHOHBI. DJIEKTPOIUTHI
' ¥ HEMEKTPOIHUThl. CHIIbHBIE U Clla0ble AMeKTPOIUTHl. CTENeHb JUCCOIMAIITT
55 Peakiiuu nonnoro oomena. YciioBusi MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa,
' MOJIHBIE U COKPALIEHHBIC HOHHBIE YPaBHEHUS PeaKIuil
6 XuMHUS U OKpY’Karolas cpena
BemiectBa u Mmatepuansl B TMOBCEAHEBHOW JKU3HU uyenoBeka. besomacHoe
6.1 UCTIOJIb30BaHUE BEIIECTB M XMMHUYECKUX DPEAKUUH B J1a0OpaTopuu U OBITY.
[TepBast moMoIb IPU XUMHUYECKHUX 0’KOTaxX U OTPABICHUIX
XUMHUECKOE 3arpsi3HEHHE OKpyKaromied cpenbl (KUCIOTHBIE —JI0XK[IH,
3arpsi3HEHUE TOYBBI, BO3JlyXa U BOJOEMOB), CHOCOOBI €ro MperoTBpallleHus
6.2 [IpenenpHast gomyctumas koHieHtparusi BemecTB ([IJK). Poms xumuu B
pelIeHUN HKOJOTUYECKUX TpolsaeM. VYCWIeHHe MapHUKOBOTO 3¢ dekTa,
pa3pylLieHre 030HOBOIO CIIOs
[Tpumenenue cepsl, a3oTa, Gocopa, yriepoja, KpeMHUS U UX COSAMHEHUH B
OBITYy, MEIUIIMHE, MPOMBIIIJIEHHOCTH M CEIbCKOM Xo3sicTBe. IlprMeneHue
6.3 METaJUIOB U CIUIaBOB (CTajb, YYTyH, MIOpaTIOMMHUH, OpoH3a) B OBITY U
MPOMBIIIUIEHHOCTH WX coeauHeHud. IloHATHE O KOppO3MHM METAIIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOPPO3UHU
6.4 [TpupoaHble MCTOYHHMKM YIIIEBOJOPOJOB (Yrosib, HMPUPOAHBIA Ta3, HedTh),
' MPOIYKTHI UX NepepaboTku (OEH3MH), X POJIb B OBITY U MPOMBILIUIEHHOCTH
65 [TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COEMHEHUSX

yriaepoaa (MeTaH, OTaH, 3TWJICH, AUCTUJICH, 3TAHOJI, TJIMOCPUH, YKCYCHas




kuciota). [loHsiTHe O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: >KHUpax,

YIJICBOJAax — U UX POJIU B JKU3HHU YCJIOBCKA

OeJkax,

7 Pacuérnr:
7.1 1o (opmyaaM XMMUYECKHX COEAMHEHHH
7.2 Macchl (MaccoBOi) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XMMUYECKHM yPaBHEHUSAM




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA
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Hpoda, 2017.
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METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA
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