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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoaaBaHusl yaeOHOTo npeameTa «XuMus»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTEIHHOE MpeIMETHOE CoJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh M3YYEHHUS] XUMHU C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XWMHH CIY’)KUT OCHOBOM Il (OPMHPOBAHUS MHPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMUpOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJE, K YETOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

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

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

CtpykTypa coaepkaHUs MPOTPAMMBI IO XUMHH C(OPMHUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

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

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPYyrOMYy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIIEHWS K HAaydYHOMY 3HAaHHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWN W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid Mupy,
«buosnorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy wu3ydyeHUH XUMHUM TPOUCXOJUT (DOPMHUpPOBAHME 3HAHUM 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 — BaKHEHUINX (PaKTOB, IMMOHATHH, 3aKOHOB M TCOPETUUSCKHUX ITOJOKCHHM,
JOCTYIIHBIX 00OOIIEHUIT MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATENbHBIX YMEHHUN U
UX T[PUMEHEHWU 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 MHTEIUIEKTYaJlbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOyJaromuxcss K CaMOCTOSITEIbHOM MMO3HABATEIbHON JIEATEIbHOCTH, HAYYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHHUBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKPY’KaIOIIer0 MHpa, WCIOJB3YS 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yUYECHUHU
XMUMHH, TPUMEHATh UX IpPU PEIIEHUH NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
L€JeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJIX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpOGUis U HAMpaBIEHHOCTH AAbHEHIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUyeHUs XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

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
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHust CMECei.

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

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYEeCKUEe U XMMHUUYECKUE SBJICHUS. XUMHUECKas peakiuus U €€ MpU3HaAKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapwsi, pa3ioKeHHE THAPOKCH]IA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BelecTBo. Haxoknenue kucimopoia B mIpupoAe, (U3HMUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peaklnu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

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

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HaceolllieHHbIE M HEHACBIIIEHHBIE PacTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

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

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHmid. PU3MYECKHE M XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUEe U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHUE MW U3YUYCHHE CBOMCTB KUCIOPOJa, HaOMIOACHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMocHCcTBIEe Bojgopoaa ¢ okcuaoMm meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJABI C METAJJIaMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHHUS OKPACKH MHJIUKATOPOB B PACTBOPAX KUCJIOT U IIEIOYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad Mo TeMme «BakHeilne Kiacchl HEOPraHUYECKUX
COEIMHECHUI.

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

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMENIbHbIE METAILIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkomepuonnas ©  JiIMHHONEpUoAHAas  (HOPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OUueK aToMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TPyMIaM U MepruoaMm.

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

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

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

Xumuueckuii IKcnepumenm:

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

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 WCIIONB30BAHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukamus, TMepuoaUuIHOCTh, HAOII0ICHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHHE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BELIECTBA, ra3, (PU3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
II0JIE3HBIE UCKONIAEMbI€, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBO U XMMHYECKasl peaKUMs

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBMU C TIOJIOKEHHEM 3JIEMEHTOB B Ilepuoandeckoit
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKHUE
CBOWMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHBIM KJIACCaM HEOPraHUYECKHUX
COEAVMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEII0BOMY 3(]dekTy, mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM peaxkuum. CocraBneHnue ypaBHEHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJIb30BAHHEM  METOJIa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HCCOLMAIMU BEIIECTB C PA3JIMYHBIMH BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe MPEACTaBICHUNA 00 3JIEKTPOJUTUUYECKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BOBMOKHO  MCIOJIb30BAHME  BHUJEO MATEPUANIOB), TMPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pasioKeHUs, COSIUHEHHUsI), paclO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJICHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBoAOpO, CTpoeHHUE, (PU3UUYECKUE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBINUICHHOTO CHOCO0a TMOMYYEHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arps3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €r0 IPEAOTBPAILICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkrue u XMMHUUECKHUE CBOMCTBA, oMyyeHne U npuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOlcTBa (0OIME Kak TMpEJACTaBUTENS KJlacca KHUCIOT M CHelU(pUYECKUe).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
aoTpornuele Moaupukanmuu ¢Gocdopa, (u3MUECKUEe M XMMHUYECKHE CBOWCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHBIE  CTEIIEHH  OKUCIEHHUSA.  YTJIEpoAd,  aJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJOTMYECKHE MpOoOJIEMbl, CBA3aHHBIE C OKCUIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKUA YIJIEBOAOPOAOB (Yyrojb, HPHUPOAHBIA ra3, HedTb),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KMpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCTUHEHUN.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxkHeiue cTpouTelbHble MaTepHallbl: KepaMHKa,



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

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPHUI-UOHBI U HAONIOJCHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl H €€  COEQUHEHUSAMH  (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
MOH W HAOJIOJIeHWE TpH3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (HU3UYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHMS U (PochaT-uoOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpaduta, dyiiepeHa, O3HAKOMIJIEHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YyYEHHE TNPU3HAKOB HUX MPOTEKAHUS, O3HAKOMJIEHUE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TnonoxeHus B llepmogmyeckoi cucreMe XuUMUYECKHX dieMmeHToB [[. U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONTY4eHHUS] MeTauioB. [loHATHE O KOPPO3WU METAIIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

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



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

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

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

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

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 BOJOH (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPHUATIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HaOMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIBHBIX 3a7a4 1Mo Teme « Baxxkueimme
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

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

XUMUYECKOE 3arpsi3HEHHE OKpYKarolel cpeapl (MpeleibHasl IO0MyCcTUMAast
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaIMETHBIX CBsI3€d NMpH H3YYeHHMH XUMHHM B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4YHBbIM (akT, TUmoTe3a, 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,
U30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUYECKHE BEIMYMHBI, €IWHULBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
I0JIE3HBIE UCKOIIaeMbI€, TOIJIUBO, BOAHBIE PECYPCHI.



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

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHUs JOCTHTAIOTCS B XOJI¢ OOYyYCHHsS] XUMHUHM B €AWMHCTBE YYEOHOU U
BOCHIUTATEJILHON JAEATEIBbHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUINCKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOlllecTBe TMpaBWJIaMH W HOPMaMH IIOBEJACHHUS M CIOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COIMATA3AITUN 00 YyIAFOIITIXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJCTBOBATbCSl CHUCTEMOW TMO3UTUBHBIX IICHHOCTHBIX OpHUEHTAlUM U
paCUIMPEHUE OMBITA JICITEIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YaCTH:

1)IaTpuoTHYECKOro BOCIIMTAHMS

[IEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJBbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIIOCOOHOCTH BJIAACTh JIOCTOBEPHON HHGOpPMAIIUECH O
MEPENOBBIX JIOCTHKEHUAX M OTKPBITUSIX MHUPOBOM M OTECYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

MPEACTABJICHUSI O COLNUAIBHBIX HOPMax M TMPaBWIAX MEKIMYHOCTHBIX
OTHOIIICHHH B KOJIJIEKTHMBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIIEIOBATENbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
AKCTICPUMEHTOB, CO3IaHUN YUCOHBIX MPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHIO
W B3aUMOIIOMOIIM B TIpoIlecCe OTOM Yy4YeOHOH JEsATEIbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3)LIEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUAS O BEIIECTBE M XMMHUUYECKOW PpEaKIvH,
COOTBETCTBYIOIIAE COBPEMEHHOMY YPOBHIO PA3BUTHUSI HAYKH M COCTAaBJISIOLINE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYyJbTYpPhl, B TOM YHCJIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HMCCIEI0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4)¢popMuUpOBaHMS KYJbTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5)Tpy10BOro BOCIIMTAHMSI:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuil U Tpyia pa3iIudHOro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6)3K0JI0rM4eCKOro0 BOCIIUTAHMS

HKOJIOTUYECKU II€JIECO00Pa3HOE OTHOIIEHUWE K MPUPOJIE KaK HCTOYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMH, a TAKKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS TIJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3ylbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHHE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), UCIOJb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXJeHUs (MHIYKTUBHBIC, ACAYKTUBHBIC, IO aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKHA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMUYECKUX PEAKIIHM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJisi (POPMHUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyIupoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, NMOJY4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX MJIsi BBITOJHEHUS
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;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
MCCJIEI0OBATENCKONU JEATEIbHOCTH UH(MOPMAIIMIO O BIUSHUU IPOMBIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBy  oOcyXmaemMoll  TeMmbl, (OPMYIHPOBATH CBOU  MPEMAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO IKCIEpPUMEHTa (Ja00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

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

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENEATh LEIN JACSITEIBHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM JEUCTBUM NIPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble€ B YCJIOBUU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATBI

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



JNEUCTBUM, BUABl JIEITEIBHOCTH MO T[OJYYEHUIO HOBOTO 3HAHWS, €ro
WHTEPIpETaluy, MPeoOpPa30BaHUI0 W TMPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX |
HOBBIX CUTYaIlUsIX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATH CMBIC OCHOBHBIX XUMHUYECKHX IMOHATHUI: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINH, TEIII0BOU A((DEKT peakiiuni,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(MporeHTHAsI KOHILIEHTpAIKsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAaJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIMHEHMSIX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuomnueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATh W XapakTepuzoBaTh TabMUuHy0 Qopmy Illepuomnyeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OonbllIe TEPUOAbl, COOTHOCUTH O0003HAUEHMsS, KOTOpPbIE HMEIOTCS B
tabmune «llepuomnueckas cucTteMa XuMHYeCKHX d3iemeHToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



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

KJIacCU(PUIMPOBATh XUMHUYECKHUE JJIEMEHTHI, HEOPTaHUYECKHE BEIIECTRA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEHTa 10 dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHsS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM 000pYy/IOBaHHEM, a TakKXKe TMpaBWiaM OOpalleHHus] C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECIEHHON MAaCcCOBOM JI0JIEM PAaCTBOPEHHOIO BENIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy oOydeHnus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCSI YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKIUsi, XUMUYECKasi CBS3b, TETIIOBOU A (deKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHuenTpanus [1/IK Bemecrsa;

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

ONPENIEeNATh BaJICHTHOCTh U CTENIEHb OKUCJICHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps] MOHA MO0 XUMHYECKOU (hopmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuunyo Gopmy Ileprogudyeckoid CUCTEMbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOEHUSI  aTOMOB  XHUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTH) OOIIME M CHeHUPUIECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHHS PEAKLIMI HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKITHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE, MPOBOAMUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TI0 TMOJIYYCHHUIO WU COOMPAHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIIHON JEATEIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICCTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBHbIE)
KonTposabHubie IIpakTuyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3nen 1.1lepBoHayanbHble XUMHYECKHE OHATHS
Xumus — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 2 bu6mmoteka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YeJioBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

' peaxiuu https://m.edso00.ru/7f41837¢

Hroro no paszneny 20

Pa3nen 2.BaxHeiimme npeacTaBuTe/ i1 HEOPraHMYECKUX BelECTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 okcHuaax https://m.eds00.ru/7f41837c
59 Bonopoa. ITonstue o kucinorax 3 1 bubnmnorexka HOK

' Y COJIAX https://m.eds00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OcHOBHBIE KJ1acChl 11 1 1 bu6muoreka [JOK

' HEOPraHWYECKUX COCIUHEHUN https://m.edso0.ru/7f41837c

Hroro no paszneny 30

Pa3nen 3.11epunonnyeckuii 3axkoH u [lepuoguyeckasi cucrema xumnueckux 3jaemMeHToB JI. U. MenneneeBa. CTpoeHne aToMoOB.
XuMnueckas cBsizb. OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

[lepuoauueckuii 3aKOH U

31 [lepuoauueckas cucrema - bubamnoreka HOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMu4eckas CBS3b. BuGmiorexa LIOK

32 Oxucamntenpio- 8 https://m.eds00.ru/7f41837c
BOCCTAHOBHUTEIIBHBIC PEAKIIHU

Hroro mo paszey 15 Eﬁiﬁﬁﬁé{;ggﬁmm
PesepBHOE Bpems 3 bubmorexa [JOK

https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/ P Kourpoububie = IIpakTuyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Pa3nes 1.BemecTBo U XuMH4yecKHe peakiun
11 [ToBTOpeHue u yriryoiieHHe 3HaHUM 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIe]IOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaxiuit https://m.eds00.ru/7f41a636
DNEeKTpOoNIUTHYECKAs JUCCOLUALIMS. bubnuorexa [JOK
1.3 8 1 1
XUMHUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2.HemeTranibl 1 X cOeANHEHUS
51 OO6m1ast XxapakTepruCTUKa XUMUUYECKHUX 4 1 bubnuotexa [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.2 anemeHTOB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [OK
' Py - -eP https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCcTHKa XUMUIECKUX
2.3 aneMeHToB VA-rpynisl. A30T, pochop u ux 7 1 bubnmorexa LIOK
' PYHHBL ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCcTHKa XUMUIECKIX
24 anemeHTOB |VA-rpynmsl. Yriaepoa u 8 1 2 bubmmorexa [JOK
' . Py ' pos https://m.edso00.ru/7f41a636
KPEMHUH U UX COECAMHEHUS
HWroro no pazneny 25



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

Pa3zgen 3.MeTaJJIBI M BX COeUHEHUS

. bu6mmoreka [IOK
3.1 Obmpe cBOHCTEA METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubnmoreka [JOK
3.2 Baxkueie MeTaibsl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f412636
Wroro no pazueny 20
Pa3znen 4. Xumus u okpyxaromas cpeaa
4.1 BemectBa 1 MaTepHaibl B )KU3HU YEIOBEKA 3 bubnnorexa [IOK
' B p https://m.edso00.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne ara ungposbie
Tema ypoka KonTpoabubie | IlpakTnueckue A p
n/n Bcero u3ydyeHusi  o0pa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
[Ipenmer xumun. Pons XuMuu B Ku3
1 pea HH 1 https://m.edsoo.ru/7efb3c3c
yenoeka. Tena u BemecTa
2 [TousgaTue o MeTOomax MO3HAHUSI B XUMUU 1 https://m.edsoo.ru/9f459e9a
[TpakTueckas paborta Ne 1 «IIpaBuna
a0O0THI B 1a0OPaTOPUU U IPUEMBI
3 P parop P 1 https://m.edsoo.ru/ab2a57cb
oOpareHus ¢ 1abopaTopHbIM
000py/I0BaHUEMY
Yuctele BemecTBa 1 cMecu. CrocoObl
4 H . 1 https://m.edsoo.ru/8dffeead
pasnueneHus cMecei
[TpakTnyeckas padora Ne 2
5) «Pa3nenenue cmeceli (Ha nmpumepe 1 https://m.edsoo.ru/d9adcf25
OUYMCTKU MOBApEHHOM COJIN)»
6 ATOMBI U MOJIEKYJTBI 1 https://m.eds00.ru/434a3592
X €CKHUe 3JIEMEHTHI. 3Ha
7 VIMITHACCIHE STEMEHTRL. SHAKH 1 https://m.edso00.ru/3a97f7e6
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB
[IpocTeie u COXKHBIE BENIECTBA https://m.edsoo.ru/8d153ab3
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 https://m.edsoo.ru/b44af747
3aK0H TTOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumunueckas popmyina. BareHTHOCTh 1 https://m.edsoo.ru/3adc28cl
aTOMOB XMUMHMYECKHUX JIEMEHTOB
11 OTtHocuTenbHAs aTOMHAs Macca. 1 https://m.edsoo.ru/fac67eel



https://m.edsoo.ru/7efb3c3c
https://m.edsoo.ru/9f459e9a
https://m.edsoo.ru/ab2a57cb
https://m.edsoo.ru/8dffeead
https://m.edsoo.ru/d9adcf25
https://m.edsoo.ru/434a3592
https://m.edsoo.ru/3a97f7e6
https://m.edsoo.ru/8d153ab3
https://m.edsoo.ru/b44af747
https://m.edsoo.ru/3adc28c1
https://m.edsoo.ru/fac67ee1

OTHOCHUTENLHAS MOJICKYJIsIpHasd Macca

12

MaccoBas J0JI XUMHYECKOI'O
3JIECMCHTA B COCIMHCHUHU

https://m.edsoo.ru/95bch8f5

13

KonnuectBo BemecTBa. MoJIb.
Momnsipnas macca

https://m.edsoo.ru/668edb4a

14

duszndyeckre ¥ XUMHUYECKHUE SIBIICHHUS.
XuMuueckas peaKnus

https://m.edsoo.ru/8b878fcf

15

HpI/I3HaKI/I " YCJIOBUA NPOTCKAaHUA
XUMHNYCCKUX peaKuHﬁ

https://m.eds00.ru/84214963

16

3aKoH COXpaHCHHA MACChI BEHICCTB.
XUMHYECKHE YpaBHCHU

https://m.edsoo.ru/aalcl52d

17

Bpluncnenust kKoauyecTBa, Macchl
BCIICCTBA 110 YPABHCHUAM XUMHUYCCKUX
peaKkuuit

https://m.edsoo.ru/b1656492

18

Knaccudukanms XuMruaeckux peakiuit
(coenuHeHus, pa3noKeHus,
3aMelleHus, ooMeHa)

https://m.edsoo.ru/fe58191f

19

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneauct. O6o0IeHne u
cucTeMaru3anus 3HaHuil

https://m.edsoo.ru/213bbeaf

20

KonTtponbHas padora Nel o teme
«BemecTBa 1 XUMHUYECKUE PEAKIIUID)

https://m.edsoo.ru/cc95e5ed

21

Bo3ayx — cmech razos. Cocras
Bo3nyxa. Kucnopon — snemeHT u
npocToe BeniectBo. O30H

https://m.edso0.ru/237315cf

22

du3nyecknue U XMMHYECKHE CBOMCTBA
KHCIIOPOJa (peaKIuu OKUCIICHHUS,
ropenue). [Torstue 06 okcumax

https://m.edso0.ru/67245d2f



https://m.edsoo.ru/95bcb8f5
https://m.edsoo.ru/668edb4a
https://m.edsoo.ru/8b878fcf
https://m.edsoo.ru/84214963
https://m.edsoo.ru/aa1c152d
https://m.edsoo.ru/b1656492
https://m.edsoo.ru/fe58191f
https://m.edsoo.ru/213bbeaf
https://m.edsoo.ru/cc95e5ed
https://m.edsoo.ru/237315cf
https://m.edsoo.ru/67245d2f

23

CrniocoOblI MoTy4eHus KUCIopo/ia B
1a00paToOpUU U MPOMBIIUIEHHOCTH.
[TpumeneHue kuciaopoa

https://m.eds00.ru/896247ch

24

TennoBoii 3 PeKT XMMUIECKOI
pEaKIMH, TIOHSITHE O
TEPMOXUMHUYECKOM ypaBHEHUH, IK30- U
SHIOTEPMHUUYECKUX PEAKITUIX

https://m.edsoo.ru/4d71febb

25

TormBo (HedTh, yroib 1 METaH).
3arpsi3HeHHE BO3/IyXa, COCOOBI €ro
IPEIOTBPALLICHUS

https://m.eds00.ru/62a61752

26

[IpakTrueckas padora Ne 3 o reme
«[lonmydenne u coOupaHue Kucaopoaa,
U3yUYEHHE €r0 CBOHCTBY

https://m.eds00.ru/329545c9

27

BOI[OpOI[ — DJICMCHT U IIPOCTOC
BellecTBo. HaxoxaeHue B npuponae

https://m.edso00.ru/2325645f

28

®u3nyecKue 1 XUMHUECKHE CBOMCTBA
Bozopoaa. [Ipumenenne Boopoaa

https://m.edsoo.ru/ae9eb4b5

29

[ToHsTHE O KMCIIOTaX U COJISIX

https://m.edsoo.ru/d743bf8d

30

Crioco0bI ostyueHust BOA0poia B
nabopaTtopuun

https://m.edsoo.ru/8dbbbc9b

31

[IpakTuueckas padora Ne 4 o reme
«[Tomyuenue u cobupanue BoJ10poJa,
W3YYEHHUE ETO CBOWCTB)»

https://m.edso0.ru/37a3324a

32

MomnsipHblii 00BEM ra30B. 3aKOH
ABorazpo

https://m.edsoo.ru/714a252d

33

Brruncnenus o0bEMa, KOJIMUEeCTBA
BEIIIECTBA ra3a Mo €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA I 00BEMY

https://m.edso0.ru/25858514



https://m.edsoo.ru/896247cb
https://m.edsoo.ru/4d71febb
https://m.edsoo.ru/62a61752
https://m.edsoo.ru/329545c9
https://m.edsoo.ru/2325645f
https://m.edsoo.ru/ae9eb4b5
https://m.edsoo.ru/d743bf8d
https://m.edsoo.ru/8dbbbc9b
https://m.edsoo.ru/37a3324a
https://m.edsoo.ru/714a252d
https://m.edsoo.ru/25858514

34

Brrunciaenus 00EMOB ra3oB 110
YpaBHCHHIO pCAKIIMM HAa OCHOBEC 3aKOHA
00BEMHEBIX OTHOIIIEHHUH ra30B

https://m.edsoo.ru/ae3d2633

35

dusnyeckre U XUMUYECKHE CBOMCTBA
BOJIBI

https://m.edsoo.ru/272b514c

36

Cocras ocHoBauuii. [Toustre 00
WHIUKATOpax

https://m.edsoo.ru/3d2634ef

37

Bopna kak pacrBoputens. HachieHHble
M HCHACBIIICHHBIC paCTBOPLI.
MaccoBasi 107151 BEIIECTBA B pacTBOPE

https://m.edsoo.ru/2b19b4el

38

[IpakTrueckas padora Ne 5 o reme
«IIpuroroBieHue pacTBOPOB ¢
OIpeIeNEHHON MaCCOBOU J10JIEH
pPacTBOPEHHOIO BELIECTBAY

https://m.edsoo.ru/9f55a219

39

KonTtponbHnas padora Ne2 no teme
«Kucnopoa. Bonopoxn. Boga»

https://m.edsoo.ru/c1c97fe3

40

Oxkcupsl: cocTaB, KnaccupuKaus,
HOMEHKJIaTypa

https://m.edsoo.ru/c321335c¢

41

HOJ'IyLICHI/IC U XUMHYECKHE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX H aM(I)OTepHLIX
OKCHJO0B

https://m.edsoo.ru/bce52bca

42

OcHoBaHusI: cOCTaB, Ki1accuduxams,
HOMEHKJIaTypa

https://m.edsoo.ru/cad9bc8a

43

[Tomydyenue 1 XuMHYECKHE CBOMCTBA
OCHOBaHUM

https://m.edsoo.ru/eb3b238b

44

Kucnotsl: cocras, kinaccuduxarmus,
HOMEHKJIAaTypa

https://m.edso0.ru/c589a687

45

[Tonydyenune u XuMH4YECKHE CBOMCTBA

https://m.edsoo.ru/d2cc4664
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KHCIIOT

46

Comnu (cpennue): HOMEHKIATypa,
CIOCOOBI OTYyYEHUS, XUMHUYECKHE
CBOMCTBa

https://m.edsoo.ru/66bad57a

47

[TpakTuueckas padora Ne 6. Pemenue
9KCIIEPUMEHTAJIBLHBIX 3aa4 10 TeMe
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX
COCMHEHUIN»

https://m.edsoo.ru/ef5f5b6d

48

I'enernueckas CBsI3bp MEXKY KJIacCaMu
HEOPraHUYECKUX COCIUHEHUI

https://m.edsoo.ru/3eafb436

49

O0001IEHHE U CUCTEMATU3ALIUS 3HAHUM

https://m.edsoo.ru/aedf982e

50

KonTtponsHast padora Ne3 o reme
"OCHOBHBIE KJIacChl HEOPTaHUYECKUX
coequHeHui"

https://m.edsoo.ru/53e93cf2

o1

[TepBbie MOMBITKY KJIacCUPUKAITTT
XUMHYECKUX 31eMeHTOB. IloHsaTue o
rpynnax CXOJHbIX JIEMEHTOB

https://m.edsoo.ru/45cb955f

52

Ilepronnueckuii 3aKOH 1
Ileproauueckas cucremMa XUMHYECKUX
anemenToB 1. 1. Menneneepa

https://m.edsoo.ru/acfe3f3c

53

[lepuonpl, rpymmel, HOATPYIIIBI

https://m.edsoo.ru/dd7cc851

54

Crpoenue atomoB. COCTaB aTOMHBIX
anep. N3oTomsl

https://m.edsoo.ru/b34e5fbl

55

CTpoeHue AIIeKTPOHHBIX 000I0YeK
aToOMOB 31ieMeHTOoB [lepuonnyeckoii
cuctemsl J. 1. MeHaeneeBa

https://m.edsoo.ru/fb64d6ef

56

XapakTeprucTUKa XMMUYECKOT O
3JIEMEHTA IO €ro MOJIOKEHUIO B

https://m.edsoo.ru/3627afb4
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ITepuoanueckoii cucreme /1. U.
Meunpeneena

3nauenue [leproanueckoro 3akoHa s
pa3BUTHS HAyKU U npakTuku. [1. 1.

57 L https://m.edso0.ru/83762e95
MenneneeB — y4EHBIN, TIEIAror U
rpaXKTaHUH
PesepBHrlil ypok. O0001IEHIE U
58 CI/ICTEM&TI/ISZII;I/IFI 3HAHUHN / Bubmrorexa IOK
N https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas pabota
KonTtponsHast padora Ne4 o reme
59 «CTpoeHue aroma. XUMUYECKas CBSA3b) bubmmorexa [IOK
. ' https://m.eds00.ru/00adb486
/ Beepoccuiickast mpoBepodHas padboTa
DIIEKTPOO aTeJIbHOCTh aTOMO
60 /ICKTPOOTPHIATEILHOCTE aTOMOB https://m.edso0.ru/2667a766
XUMHYECKHUX DIIEMEHTOB
61 HNonnas xuMuyeckas CBA3b https://m.edso0.ru/2628cf49
KoBanenTnas mmo a ecKa
62 BAJICHTHAS HOJAPHAL XHMIHECKAA https://m.edso00.ru/67fb6476
CBS3b
KoBanenrnas germo ast ecKa
63 BAJICHTHAA HENOLIpHAA XUMITHECKas https://m.edsoo.ru/f32e6211
CBS3b
64 CreneHp OKHUCIECHUSI https://m.edsoo.ru/fe73b9dc
Oxkuc -
65 HTCILHOTBOCCTAHOBUTEILHEIC https://m.edsoo.ru/665e2d2d
peaxiuu
66 OKHUCITUTENN U BOCCTAHOBUTEHU https://m.edsoo.ru/ebh264264
PesepBHrlit ypok. O6001ICHHE U
67 CHUCTEMATH3allMsI 3HAHUH 110 TEME https://m.edso0.ru/62539d2c
«Ctpoenne aroma. XUMUYECKas CBS3hY
Pese i1 ypok. O0001enne
68 PBHEUL YP LHeHHE https://m.edsoo.ru/c8769b1b

CUCTeEMAaTHU3anus 3HaHUN
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9 KJIACC

KosunyecTBo 4acos DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Koutpoasnbie | IlpakTuyeckue
n/n Bcero u3ydyeHusi  odpa3zoBaTesbHbIE
padoThI padoThI
pecypchl

[Iepnonnueckuit 3aKoH.
Ilepuonnueckas cucrema

1 pHOA 1 https://m.edsoo.ru/ac197bf5
XUMHYECKHX 3eMeHTOoB JI. 1.
MenneneeBa
3aKOHOMEPHOCTH B U3MEHECHUU

2 CBOMCTB XUMHUUYECKHUX DIIEMEHTOB 1 https://m.edsoo.ru/44bdf4b2
MEPBBIX TPEX MEPHUOJIOB
Knaccudurkamnus 1 HOMeHKIaTypa

3 (uran P 1 https://m.edsoo.ru/d96e16b9
HEOPTraHWYECKUX BEIECTB
Buapl xuMuueckoil CBA3U U TUIIBI

4 g . 1 https://m.edsoo.ru/e39821fc
KPUCTAJUTMYECKUX PEHIETOK
KonTponbHnas padora Nel no Teme

5) «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1 https://m.edsoo.ru/2a531ece
OCHOBHBIX Pa3/IeioB Kypca 8 Kiaccay
Kinaccudukammss XuMHUYeCKIX

6 ib 1 https://m.eds00.ru/61f97329
peakIuii o pa3IuYHBIM MMPU3HAKAM
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1 https://m.edsoo.ru/e73c3ef4
TeTEPOreHHBIX PEAKIIMIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.

8 @DakTOpBI, BIUSIOIIKNE HA CKOPOCTh 1 https://m.edsoo.ru/afbc35b2

XUMHUYECKOM PCaKun U MOJIOKCHUC



https://m.edsoo.ru/ac197bf5
https://m.edsoo.ru/44bdf4b2
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XUMHYCCKOI'0 paBHOBECUS

OKHCINTEIHLHO-BOCCTAHOBUATEIILHEIE
peaKIuu

https://m.edsoo.ru/16ddaal?

10

Teopust 37EKTPOTUTUYECKOMN
muccouuanuu. CHibHbIE U cialble
AIEKTPOIUTHI

https://m.edso00.ru/965c6a66

11

Honnble ypaBHEHHsI peakui

https://m.edsoo.ru/43f4b85c

12

XUMHUYECKUE CBONCTBA KHCIIOT U
OCHOBAaHUU B CBETE MPEACTABICHUI
00 3JIEKTPOIUTUYECKON
JIMCCOIIMALINT

https://m.edsoo.ru/9adee23c

13

XHUMHYECKHE CBOMCTBA COJIEH B CBETE
npeCcTaBIeHUN 00
AIEKTPOIUTUUECKON JUCCOLMAIIIHI

https://m.edso00.ru/339ae525

14

[TonsiTue o0 ruApoOIU3E cCoJien

https://m.edsoo.ru/be3c2519

15

O00011eHNEe U CUCTEMATU3 AL
3HAHUN

https://m.edsoo.ru/78322bfb

16

[IpakTuueckas padbora Ne 1.
«Pemenue 3kCrIepuMeHTaIbHbIX
3a/1au»

https://m.edsoo.ru/c172d37d

17

KonTtponbHas padora Ne2 o treme
«OIIEKTPOINTUYECKAS TUCCOLNALIMSL.
XVMHYECKUE PEAKIIMH B PACTBOPAX)»

https://m.edsoo.ru/2b5a2162

18

OO01ast XxapakTepUCTHKA raJIOr€HOB.
XHUMHUYECKUE CBOMCTBA HA IIPUMEPE
XJjopa

https://m.edsoo.ru/c3eaeb47

19

Xnoposogopoa. CossHast KUCIIOTa,
XMMHYECKHE CBOHCTBA, MOTydICHHUE,

https://m.edsoo.ru/daf6b6e7
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IIPUMCHCHHUEC

20

[TpakTrueckas padota Ne 2 o Teme
«TonmyuyeHue COJITHON KUCIIOTHI,
nu3ydeHue e€ CBOMCTBY»

https://m.edsoo.ru/9a2bd4de

21

BbruuciieHus mo ypaBHEHUSIM
XUMHYECKHX PEaKIUii, €CIIi OJIUH U3
pEareHToB JIaH B U30BITKE

https://m.edsoo.ru/fa37c94c

22

OO11ast XapaKTepUCTHKA 3JIEMEHTOB
VIA-rpymiibl

https://m.edsoo.ru/e79ebfa3

23

AnnoTpornHbie MOAU(DUKALIUU CEPHI.
Haxoxnenue cepsl u €€ coelMHEHUN
B IIpUpPOJIe. XMMHUYECKHE CBOWCTBA
cepel

https://m.edsoo.ru/5e3339bd

24

CepoBoaopo1, CTpOEHHUE,
¢uznyecKkue 1 XuMHUYECKHE CBONCTBA

https://m.edso0.ru/384dcc68

25

Oxkcuppl cepbl. CepHast KHCIIOTA,
bu3nueckrue 1 XUMHUYECKHE
CBOWCTBA, IPUMEHEHHE

https://m.edsoo.ru/ae5652f6

26

XUMHUUYECKUE PEAKIINH, JIeKAILUE B
OCHOBE TIPOMBIIIICHHOTO CrIoc0o0a
MOJIYYEHUS] CEPHOU KUCIIOTHI.
XUMHYECKOE 3arps3HEHNE
OKpYKaIoIIeH cpeibl COETUHEHUSIMU
cepbl

https://m.edsoo.ru/acc7d4bf

27

Briuncinenne MmaccoBoOU JI0IH BEIXOZA
MPOAYKTa PEaKIuu

https://m.edsoo.ru/7dac2b46

28

OO61as xapakTepUCTHKA 3JIEMEHTOB
V A-rpynmebl. A30T, paclipOCTpaHECHHE

https://m.edsoo.ru/6bfdf145



https://m.edsoo.ru/9a2bd4de
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B IIpupojie, pU3NYecKue u
XUMHYECKHE CBONCTBA

29

AMMHuak, ero ¢pusnueckue u
XUMHYECKHE CBONCTBA, MOJIYYCHHUE U
pUMEHEHHE

https://m.edsoo.ru/e69bfb89

30

[Tpaktrueckas padora Ne 3 o Teme
«[lonmydyenne aMmmuaka, u3yueHue ero
CBOWCTB»

https://m.edsoo.ru/f4c23a53

31

A3OTHAas KHUCIOTa, e€ PpusnuecKue u
XUMUYECKHE CBOKCTBA

https://m.edsoo.ru/f2d85456

32

Hcnonb3oBaHne HUTPATOB U coJIEH
aMMOHHUS B KAUECTBE MUHEPATbHBIX
ynoOpeHuit. XuMuyeckoe
3arpsi3HEHUE OKPYXKAIOLIEl CpeIbl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/7fbdef49

33

®ochop. Okcun bhocdopa (V) u
docdopnas kucnota, pusndeckue u
XUMHUYECKHE CBOICTBA, MOJy4YCHHE

https://m.edsoo.ru/c8af5f46

34

Hcnonb3oBanue Gocdatos B
Ka4yeCcTBE MUHEPATIbHBIX y10OpEHUH.
3arpsi3HeHue NPUPOJHON CPeIb
dbocdaramu

https://m.edso0.ru/79¢51b82

35

Yraepon, pacipocTpaHEHHE B
npupoe, Gu3nYecKue 1 XUuMHUYECKHe
CBOICTBA

https://m.edsoo.ru/eal6ee43

36

Oxkcuapl yriaeposaa, ux puzndeckue u
XUMHYECKHE CBOWCTBA.
DKoJIornyecKue mpoodIemsl,

https://m.edsoo.ru/a6915c71
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CBsi3aHHBIE C OKcHIOoM yrieposa (1V)

37

VrobpHas KACI0Ta B €€ COJTH

https://m.edso0.ru/36a13d99

38

[TpakTrueckas padora Ne 4 o Teme
"[TonydyeHue yrieKucaoro rasa.
KauectBennast peakuus Ha KapOoHaT-

HOH

https://m.edsoo.ru/4de4a8dc

39

[TepBoHavanbHbIe MOHATHS 00
OpPraHMYECKUX BEIIECTBAX KaK O
COEIMHEHUSX yriepoaa

https://m.edsoo.ru/822fb263

40

Kpemuunii u ero coequueHus

https://m.edsoo.ru/1e94ee3a

41

[TpakTuueckast paborta Ne 5. Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME
«BaxkHenme HeMeTallbl U UX
COCIMHECHUS

https://m.edsoo.ru/d72fa3e8

42

KonTponbHas padora Ne3 no teme
«Bakuenme HeMeTaJUIBI U UX
COEIMHEHU

https://m.edsoo.ru/f5bae73d

43

OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
3JIEMEHTOB — METAJLIOB.
Merannuueckasi CBA3b U
MeTaJuInuecKasi KpucTajuinueckas
pemérka. Pu3nvecKre CBOMCTBA
METaJUIOB

https://m.eds00.ru/83192917

44

XHUMHUYECKUE CBOMCTBA METAJLIOB.
DIIEKTPOXUMUYECKUN P
HaIpsKEHUN METaNIOB

https://m.edsoo.ru/5a41d1d4

45

OO0mue crnocoOb! MOTYYEHUS
MmeTtaiuioB. CruiaBel. Beuucienus no

https://m.edso0.ru/435b87d4
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YPaBHEHUSAM XUMHUYECKUX PEaKIIU,
€CJIM OJIUH U3 PEareéHTOB COACPKHUT
npuMecu

46 [TonsiTHE O KOPPO3UU METAIOB https://m.edsoo.ru/2c28f427

47 IlenoyHbIe MeTaILIbI https://m.edsoo.ru/c86edb4a

48 OKCHADL H THAPOKCHABI HATPHS I https://m.edsoo.ru/4fdeelae
KaJaust

49 menoquogeMeanuHe METAILIBL = https://m.edsoo.ru/2bb5cf7b
KaJbLIMI 1 MarHui

50 Baxneime coenuHEHUS KaJIbLIUA https://m.edsoo.ru/85c2cal6

600

51 6o IEIeHHe 1 CHCTEMATHSATIA https://m.edsoo.ru/593a4ab7
3HAHUU

52 €CTKOCTS BOBI M CIOCOOEI &8 https://m.edsoo.ru/869f76b9
yCTpaHCHHUS
[TpakTuyeckas pabora Ne 6 o Teme

53 "YKECTKOCTH BOIBI 1 METOILI €8 https://m.edsoo.ru/669f6cdd
ycTpaHeHus "

54 AroMuHUR https://m.edsoo.ru/37e792ee
A N

55 MGOTEPHbIE CBOHCTBA OKCHAA 1 https://m.edsoo.ru/82b7fa7d
THJIPOKCHUIA

56 Keneso https://m.edso0.ru/b3996d2a

57 OKCH BT, THAPOKCHIIB! 1 COTH KeENesa https://m.edsoo.ru/c3f79221
(1) u xene3a (1)
00600

58 © HjeHHe 1 CHETEMATHSAtI https://m.edsoo.ru/dbd9af72
3HAHUU
IT oota Ne 7. P

59 paittiieciast pabota 72 clierue https://m.edsoo.ru/462adf7f

OKCIICPUMCHTAJIBHBIX 3a4a4 IO TEME



https://m.edsoo.ru/2c28f427
https://m.edsoo.ru/c86edb4a
https://m.edsoo.ru/4fdee1ae
https://m.edsoo.ru/2bb5cf7b
https://m.edsoo.ru/85c2ca16
https://m.edsoo.ru/593a4ab7
https://m.edsoo.ru/869f76b9
https://m.edsoo.ru/669f6cdd
https://m.edsoo.ru/37e792ee
https://m.edsoo.ru/82b7fa7d
https://m.edsoo.ru/b3996d2a
https://m.edsoo.ru/c3f79221
https://m.edsoo.ru/dbd9af72
https://m.edsoo.ru/462adf7f

«Baxxuenime MeTaIbl U UX
COEIMHEHUY

Brraucnenus no YpaBHCHHAM
XUMHUYCCKHUX peaKuHﬁ, €CJIM OOUH U3

PE€arcHToB J1aH B HU30BITKE UJIN

60 1 https://m.edsoo.ru/a7a5913a

COAEPKUT IpUMecH. Beruncnenus
MacCOBOH JI0JIM BbIXOJa MPOAYKTA
peakuuu

00600
61 © HUIeHHe 1 cHCTeMaTHEatA 1 https://m.edsoo.ru/eed7f912
3HAaHUHU

KonTtponsHast padora Ne4 o teme
62 «Baxuenme MeTaIUIbI U UX 1 1 https://m.edsoo.ru/5b499218
COEIUHEHUS

BemectBa u MaTcpHraJibl B

63
MIOBCEIHEBHOM JKU3HU YEJIOBEKA

1 https://m.edsoo.ru/483adc3a

XHUMHYECKOE 3arpsA3HCHHUC

64 .
OKpYXKaroIlen cpebl

1 https://m.edsoo.ru/f3f919fd

Poap xumuu B peHICHUN

65
9KOJIOTUYECKUX MPOoOIIeM

1 https://m.edsoo0.ru/a98127b9

PesepBHrlit ypok. O6001ICHHE U

66
CUCTEMATH3alMsl 3HAaHUH

1 https://m.edsoo.ru/1c364847

PesepBHrlit ypok. O6001ICHHE U

67
CUCTEMAaTH3alMsl 3HAaHUH

1 https://m.edsoo.ru/56f46bf5

PesepBHsiit ypok. O6001ICHHE U

68
CUCTEMATH3alMsl 3HAaHUH

1 https://m.edsoo.ru/b221b45c
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘-IaJH)HI)Ie XUMHWYCCKUC ITOHATHA)

11

pacKpblBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TIOHATUH: aToM,
MOJIEKYJIa, XHMHMUYECKHH JJIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOAHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas W MOJICKYJsipHasE Macca, KOJIMYECTBO
BEIIeCTBa, MOJb, MOJSPHAas Macca, MaccoBass OIS XUMHYECKOIro
DJIEMEHTA B COCIUHEHUU, MOJIIPHBIA O0BEM, XMMHUECKAs PEaKIIHs,
KIacCUpUKallMsi  peaklHil: peakuud  COEAMHEHHUS,  pPeakluu
pa3joXKeHUs, pEaKlUu 3aMEIICHUs, PEaKIMH OOMEHa, 2JK30- |
HHAOTEPMUUYECKUE PEaKIUH, TEroBoi A(P(HEeKT peakiuu, pacTBOp,

MaccoBas JI0JIS BeIIecTBa (MPOIEHTHAsI KOHIIEHTPAIKs) B PaCTBOPE

1.2

HINTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHWMHYCCKHUX MOHATHU H

MMPUMCHATH OTU MMOHATHSA ITPU OIMMMCAHUHN BCUICCTB U UX HpeBpaHICHI/IfI

13

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBi€HUS (opMyl

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKL{I/Iﬁ

1.4

PaCKpbIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIAPHOI'O YYCHUS, 3aKOHaA

ABoraipo

1.5

ONpCACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHLIX

COCOAUMHCHUAX

1.6

KJIaCCU(UIIUPOBATh XMMHUYECKHE PEAKIUH (110 YHUCIy U COCTaBY

YUYaCTBYIOUIMX B PEaKIUH BEUIECTB, 10 TEIJIOBOMY 3P PeKTy)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJSIDHYIO U MOJISIPHYEO MAacCChI

BCIICCTB




1.8

BBIUHCIIATH MACCOBYIO JIOJNIIO XMMHYECKOTO JJIeMEHTa Mo (opMmylie

COEIMHEHMS,

1.9

BBIYHUCIIATH MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METO/bI MMO3HAHUS — HAOIIOJICHUE,
U3MEpeHue,  MOJEIMPOBAaHUE,  HKCIEPUMEHT  (peajbHbld U

MBICJICHHBIN )

ITo Teme: «Baxueimme MMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

paCKpeiBaTb CMBICI OCHOBHBIX XHMHUYCCKHUX TTOHATHH: OKCH I,

KHCJI0Ta, OCHOBaHUEC, COJIb

2.2

OnmpeACIIATh NPHUHAMJIC)KHOCTh BCHIECCTB K OHpeI[eJ'IéHHOMy KJIaccy

COeIMHEHUH 1o Gopmyam

2.3

KHaCCPI(bHHI/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHWMUYECKHE CBOIMCTBA
BEIIIECTB PA3JIMYHBIX KJACCOB, MOJTBEPXKAasl OMHUCAHHUE MpPUMEpaMu

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKI_lI/Iﬁ

2.5

IMPOrHO3UpPOBATH CBOICTBa BC€IICCTB B 3aBUCHMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHHUA XHUMHYCCKHX

HpeBpaHlCHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

2.6

cleloBaTh IIpaBWJIaM II0OJb30BaHUS XHUMHUYECKOW TIOCYlOHM U
1a00paTOpHBIM 000pY/IOBaHHEM, a TaKXKe IMpaBUiIaM OOpaIleHUs C
BEUIECTBAMH B COOTBETCTBHUM C HMHCTPYKIHUSMHU 110 BBIIOJIHEHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB MO MOJYYEHHUIO M COOUpPAHUIO
ra3o00pa3HbIX BEIIECTB (BOJOPOAA U KHCIOpPOJAA), MPUTOTOBICHUIO
pacTBOpPOB C OIPEACIEHHOM MAacCOBOM JIOJEH PacTBOPEHHOIO
BELIECTBA, MJIAHUPOBAThH U MPOBOJAUTH XUMUYECKUE IKCIIEPUMEHTHI 110
paclo3HABaHMIO PAcTBOPOB IIEJIOYEH M KUCJIOT C IOMOILIBIO

MHAMKATOPOB (JakMyc, (peHondTaaert, METUIOPaHXK U IpyrHe)

2.7

MMpOBOANUTD paC‘léTH 10 YPaBHCHHUIO XUMHYIECKOU peaknuuu

ITo Tteme: «llepmogmyeckuii 3akoH u Ilepumogmueckas cucrema
xumuyeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aToMoB.

Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUN)

3.1

PacCKpeIBaTh CMBICII OCHOBHBIX XHUMHWYCCKHUX MMOHSATHUH: AApO aroma,
3HeKTp0HHBII>'I clioit aToMa, aTOMHas Op6I/ITaJ'IB, paanyc aroma,

XUMHYCCKas CBA3b, IOJISIpHAd W HEIOJISIPHAad KOBAJICHTHas CBA3b,




ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBSA3b, HOH, KAaTHOH, AaHHOH,

CTCIICHb OKUCJIICHUA

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHUYCCKUEC 3JICMCHTHI

3.3

ONHKCHIBATh M XapaKTepHu30BaTh TabimuHyo ¢Gopmy llepuogmueckoii
CHUCTEMBbl XMMHUYECKHMX 3JEMEHTOB: pa3nyaTh IOHATUS «TJIaBHas
noarpynna (Arpynma)» u «amobouyHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHEY IIEPpUOabI

3.4

packpsiBaTh cMmbica [lepuonnueckoro 3akona /.M. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHUE MEPUOJUYECKON 3aBUCMOCTH CBOMCTB
XMMHUYECKUX DJJIIEMEHTOB OT UX MNoJIokeHus B llepuogmueckoit

CHCTCMC

3.5

COOTHOCUTHh  0003HAu€HHs, KOTOpble HUMEITCs B  Tabiule
«Ileppuoguueckass  cucrema  XHMHYeCKHMX  anemeHtoB  J.M.
MeneneeBay ¢ 4YUCIOBBIMU XapaKTEPUCTHUKAMHM CTPOEHHUS aTOMOB
XMMHYECKHX DJIEMEHTOB (COCTaB M 3apsaja  A1pa, oOllee Yucio

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

OIpCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX

COCIUHCHHUAX

3.7

9 KJIACC

Kona
MPOBEPAEMOro
pe3yJbTara

ONpeNeNsiTh BUJ XUMHUYECKOW CBsI3W (KOBaJCHTHAs M HMOHHAas) B

HCOPTaHUYCCKUX COCAUHCHUAX

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

1

ITo Teme: «BemecTBo 1 XUMHUYECKast peaKkuus»

11

PaCKpeIBaTh CMBIC]I OCHOBHBIX XHUMHWYCCKUX MMOHSITHM: pacTBoOp,
QJICKTPOJIUTBI, HEIJICKTPOJIUTBI, 3JICKTPOJIHUTHYCCKAd AJUCCOLHAIN,
PE€aKiiuki KMOHHOI'O O6M€Ha, KaTajJm3aTop, XUMHUYCCKOEC PABHOBCECHC,
06paTI/IMBIe n HCO6p8.TI/IMBIC pcaKknuuu,
OKHCIIMTCIBHOBOCCTAHOBHUTCIBHBIC pCaKknuu, OKHCIIHNTEIIb,
BOCCTAHOBHUTCIIb, OKHCJICHHUC W BOCCTAHOBJICHUC, aJUIOTPOIINA,
aM(l)OTepHOCTL, XUMHUYCCKas CBA3b (KOBaHeHTHaﬂ, HOHHAas,

MeTaJ'IJ'II/IquKa}I), KpUCTaJJIMYCCKasAd pCIJ_IéTI(a, CIlJIaBbl, CKOpPOCTb




XUMHUYECKON peakiuu

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKUX MOHSATHUUA H

IIPUMCEHATH OTHU IMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

13

COCTaBJISITh YPAaBHEHUS AJICKTPOJUTUUYECKOM IUCCOLMAIIMN KHUCIIOT,
niesioueld M cojieil, MOJIHbIE M COKpalléHHBIE ypaBHEHUS peakuui

WOHHOI0 00OMeHa

14

PaCKpeIBaTh CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBUTCIBHBIX peaKI_[I/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCca ATHX PeaKIuii

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKkIuu

IlIo Ttemam: «HemeTrammel M ux COCOAUHCHUA» H «MeTamel U HX

COCAUHCHUA

2.1

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE U crieln(PUIECKue XUMUIECKUE
CBOMCTBAa TPOCTBIX U CIIOKHBIX BEHIECTB, MOJTBEPKAas ONMUCAHUE
prUMepaMu MOJIEKYJISIPHBIX ¥ HOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX

XAMHYECKHUX PEaKIUi

2.2

COCTAaBJIATb YPAaBHCHUA pCaKHHﬁ, MOATBCPKAAIOIMUX CYHICCTBOBAHUC

IeHETHYSCKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

IMPOrHO3UpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMA,
BO3MOXHOCTH IPOTCKAHHUA XHUMHYCCKHUX npeBpameHI/Iﬁ B Pa3jIMYHBIX

YCIIOBHSIX

2.4

CIEOBaTh MpaBUJIaM IMOJb30BAHUS XUMHUYECKOW MOCYyIO0H U
71ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHUSMH IO BBIIOJHEHUIO
71a060paTOPHBIX XMUMHUYECKUX OMNBITOB IO TMOJIYYCHHIO U COOUPAHUIO

ra3o00pa3HbIX BEILECTB (aMMMaKa U YTIEKHUCIIOTO ra3a)

2.5

OPOBOJUTHh pEaKIUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3IMYHBIX BEMIECTB: PACHO3HABATH ONBITHBIM MYTEM XJIOPHU-,
Opomuza, wuomuia, Kapbonar, ¢ocdar, cumuKaT, cyabdart,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3YYCHHBIX METaJUIOB,

MNPUCYTCTBYIOIIHUEC B BOOAHBIX PACTBOpPAX HCOPIraHUYCCKUX BCIUICCTB

[To Teme: «XuMUs 1 OKpy’Karomas cpeiar

3.1

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnoHsTuil: [IJIK

BCIICCTBA; KOPPO3Ud MECTAJIIIOB

3.2

MNPUMCHATE OCHOBHBIC OIICpalunu MBICIIUTETbHON JCATCIIBHOCTH —




aHAIM3 W CHUHTE3, CpaBHEHHUE, OO0O0OIIeHUEe, CHCTEeMAaTHU3AIINIO,
BBISIBJICHHEC TPHYMHHO-CJICICTBEHHBIX CBS3CH — JUIS  W3YYCHHS
CBOMCTB BEIIECTB M XHUMHYECKHX pEAKIHW; €CTECTBEHHOHAYYHBIC
METOJIbI TIO3HAHHWS — HAOJIOJICHWE, H3MEpPEHHUE, MOJICIMPOBAHUE,

9KCIIEPUMEHT (peajbHbIN U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

HepBOHa‘-IaJIbHBIe XUMHUYCCKUC ITOHATUA

1.1

[Ipenmer xumuu. Poiap XMMHM B KU3HM Ye€JIOBEKa. XHMHUS B CHCTEME HayK.
Tena m BemiecTBa. @U3MYECKHE CBOWCTBA BEMIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

1.2

ITonsaTre 0 MeToAax MO3HAHUSA B XMMHUH. UHCThIEC BEIIECTBA U CMECH. Crioco05b1

paszaeneHus cMecen

1.3

ATOMBI ¥© MOJICKYJIBL. Xumuueckue dieMeHTbl. CHMBOJIBI  XMMHYECKHX

3JICMCHTOB. HpOCTHe H CJIOXKHBIC BCIICCTBA. ATOMHO'MOJ’IeKynﬂpHOG YueHUue

1.4

Xumnueckas popmyia. BaleHTHOCT aTOMOB XUMHYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOcuTENbHas ~ aTOMHasg — Macca.
OTtHOocuTeNnbHAs MOJIEKYIIIpHAs Macca. MaccoBasi 40/l XUMUUYECKOTO 3JIEMEHTa

B COCIUMHCHHNU

1.5

KomnuectBo BemecrBa. Mosb. MoisipHas mMacca. B3anMMOCBSI3b KOJIMYECTBA,
Macchl W 4YHMCIa CTPYKTYPHBIX €IWHHUIl BemiecTBa. Pacué€rel mo dopmymnam

XUMHNYECKUX COG}II/IHGHI/Iﬁ

1.6

duznueckne U XUMHYCCKHE SBICHHS. XHMHYSCKAS peakuuga u e€ IMPU3HAKH.
3akoH COXPAaHCHUS MACChI BCIICCTB. XUMUYECKHE YpaBHCHHA. KJIaCCI/I(I)I/IKaI_[I/IH

XUMHUYECKUX PEeaKIUN (COeTUHEHMs], pa3I0KEeHHs, 3aMeIlleHus, OOMeHa)

1.7

XUMHUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHYECKOH TOCYI01, C MpaBUJIaMU
paboTtel B Jaboparopur W TpUéMaMH OO0pallleHHus C J1abopaTOPHBIM
o0OpyJOBaHUEM, H3y4y€HHE U ONHUCAaHUE (PU3MUECKUX CBOWCTB 00pa3LoB
HEOPTraHWYECKUX BeElIecTB, HaOmroneHue Qu3nueckux (TUIaBJICHHE BOCKa,
TastHUE JIbJIa, paCTUPaHUE caxapa B CTYNKE, KUIEHUE M KOHAEHCAIMs BOJAbI) U
XUMHYECKUX  (TOpeHHE  CBe4Yd, MPOKAJMBaHUE MEIHOW  MPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHCJIOTOW) SBJICHUH, HAOMIONEHHE M OINHCAaHUE
MPHU3HAKOB TPOTEKaHMWs XUMHYECKHX peaknui (pa3jioXeHWe caxapa,
B3aMMOJICHCTBHE CEPHOM KHCIOTBI C XJOpPHJIOM Oapusi, pa3jokKeHue
ruapokcuaa meau(ll) npu HarpeBaHuu, B3auMOJEICTBHE JKeie3a ¢ PacTBOPOM

comu Meru(ll), mzyuenue cnocoOoOB pazeneHus: cMecel (C TOMOIIbI0 MarHUTa,




¢unbTpoBaHMe, BBHIIAPUBAHHUE, NUCTHIULALUSA, Xpomarorpadus), mpoBeaeHue
OUYMCTKH [TOBApEHHOH CcOJIN, HAOJIIO/ICHUE U ONMCAHUE PE3yJIbTaTOB IPOBEICHUS
OIBITA, MJUIFOCTPUPYIOLIErO 3aKOH COXPAaHEHMsI MAacChl, CO3JaHHE MOJEJECH

MOJICKYJI (IIapOCTEPIKHEBBIX )

Baxwneimne MMPEACTAaBUTCIIN HCOPraHMYECKNX BCHICCTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3myxa. Kuciopon — asneMeHT u mpocTtoe
BemecTBo. Haxoxxnenue kucimopopa B mpupoze, GU3N4ecKue M XUMHUYECKHE
cBoiicTBa (peakuuu ropenus). Oxcunasl. Ilpumenenne kuciaopona. CriocoObl
MOJyYeHHUs KHUCIOpoaa B J1abopaTopuu M TNPOMBIIIIEHHOCTH. Kpyrosopor

KUcioposa B npupoze. O30H — aIoTpOIHAs MOJU(UKALUS KHCIOPoIa

2.2

TennoBoii 2P peKT XMMHUUECKON peakui, TePMOXUMUYECKUE YPAaBHEHUS, IK30-
Y SHJIOTEPMHUUYECKHE PEaKIUU. TOTUIMBO: Yrojib U METaH. 3arpsi3HeHUE BO3/yXa,

YCUJICHUC ITAPHUKOBOI'O 3(1)(1)6KT3, paspymieHue 0O30HOBOTO CJIOs

2.3

Bonopon — aneMmeHT U mpoctoe BemiecTBo. HaxoxkaeHue Bojopojia B MPUPOJIE,
(¢u3nUecKkre W XWMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI IOTYYCHUS.

Kucnorts! u conu

2.4

MoutsipHblii 00BEM ra3oB. Pacuérsl 10 XUMHUYECKUM YpaBHEHUSIM

2.5

®dusznyeckue CcBoMcTBa BOAbl. Boma kak  pacTBOpuTeiab.  PacTBOpBI.
HaCLIHICHHBIe N HCHACBIIIICHHBIC paCTBOPLI. PaCTBOpI/IMOCTL BCIICCTB B BOJC.
MaccoBass 1071 BelIeCTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIBI.
OcHoBaHus. Ponb pacTBOpoB B MpUPOJE U B KM3HU uenoBeka. Kpyrosopor
BOABI B TpUpoJie. 3arps3HEHHE NPHUPOAHBIX BojA. OxpaHa M OYMCTKA

MIPUPOAHBIX BO

2.6

Knaccudukanmss Heopranmdeckux coeauHenuid. Oxcunpl. Kriaccudukarus
OKCHJIOB: cojeoOpasyoimue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HeconeoOpa3yromue. Homenknarypa okxcugoB. dusmueckue MU XUMUYECKUE

CBOMCTBA OKCHJOB. HonyquI/Ie OKCHUI0B

2.7

OcHoBanus. Knaccupukanust ocHOBaHMI: IIETOYM U HEPACTBOPHUMBIE
ocHoBaHus. HomeHnknarypa ocHoBanuil. du3ndeckue U XUMHUYECKHUE CBOWCTBA

ocHoBaHuil. [lomydyenne ocHoBaHUI

2.8

Kucnotsl. Knaccudukanus kucinor. Homenknatypa kucior. dusudeckue u
XHUMHUYECKHE CBOMcTBa KHCIOT. Psan aktuBHocTH MeTaiuioB H.H. bekerosa.

[Tonyuyenue kucimor

2.9

Comu. Homenknarypa coseil. @U3NYECKHE M XUMUYECKHE CBOWCTBA COJIEH.

[Tonyuyenue conen




2.10

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ
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XUMUYECKUN  SKCIEPUMEHT: KAaueCTBEHHOE  OIPENEICHUE  COAEp KaHUA
KHUCJIOpOAa B BO3JyXe, IOJydyeHHe, cOOMpaHMe, paclo3HAaBaHHE U M3Yy4YEeHUE
CBOWCTB KHCJIOpO/a, HAOII0AeHNEe B3aUMOJCHCTBUS BEUIECTB C KUCIOPOAOM U
YCJIOBHS BO3HUKHOBEHUS U IPEKpallleHHs] TOpeHus (11okapa), 03HaKOMIICHHE C
o0Opa3llaMu OKCHJOB U OIMCAaHME UX CBOWCTB, IOJy4eHHe, coOupaHue,
pacrio3HaBaHME M M3y4€HHME CBOWCTB BOJOpOJa (IOpEHHueE), B3auMoJeicTBHE
Bojopoaa ¢ okcugom meau(ll) (Bo3aMOKHO MCTOIB30BaHUE BHACOMATEPUATIOB),
HaOmozeHne oOpa3lloB BEIIECTB KOJMYECTBOM 1 Moib, HccieloBaHUE
0cOOEHHOCTEH pacTBOpEHHs] BEUIECTB C Pa3IMYHOW  PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOM JOJEH PacTBOPEHHOIO
BELIECTBA, B3aWMOJAEWCTBHE BOJbI C MeTaIaMd (HaTpUeM U KajlbIHEM)
(BO3MOXKHO HCIIOJIb30BAaHHE BHJICOMAaTEpUANIOB), OIpEACICHUE pPacTBOPOB
KHCJIOT M IIEeJIOYedl C IOMOIIbI0 HMHIMKATOPOB, HCCIEIOBaHHE OOpPa3IoB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIacCOB, HAOIIOAEHUE W3MEHEHUS
OKpPAacCKM WHJIUKAaTOpPOB B pacTBOpax KHCIOT U ILIEJIOYeH, H3ydyeHue
B3auMozeiictBus okcuga meau(ll) ¢ pactBopom cepHOM KHUCIOTBI, KUCIOT C
METaJUIAMM, PEAKIUN HEUTPAIU3aLUH, ITI0Jy4YEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeETaula JApPYTMM M3 pacTBopa COJIM, pELICHHE
9KCIIEPUMEHTAJIBHBIX 3a/1ay 1o TeMe «BakHeliine Kiacchl HEOPraHUYECKUX

COEIUHEHUN)

[Iepnonnueckuit 3akoH u [lepuonnueckas cuCTeMa XMMUYECKUX 3JIEMEHTOB
J.1. MenneneeBa. CtpoeHue aToMOB. XUMHY€ECKasi CBI3b. OKUCIUTENbHO-

BOCCTAaHOBUTCIIBHBIC PECAKIINN

3.1

[lepBble TOMBITKM KIACCU(PHUKALMU XUMUYECKUX 3JeMeHTOB. [loHsTue o
IpyMNIax CXOJHBIX 3JEMEHTOB (ILEIOYHbIE U LIENOYHO3EMENIbHbIE METaJlIbl,
raJloreHbl, MHEPTHBIE Ta3bl). ODJEMEHTHI, KOTOpble 00pa3yioT am(OTepHbIE

OKCHUABI U TUAPOKCHUIBI

3.2

[Iepnonnueckuit 3akoH. [lepnoanueckas cucteMa XuMUYECKHX temMeHToB J[. 1.
Meneneesa. Koportkonepuognas u JUIMHHOIIEPUOAHAS (bopmbI
[Tepuonuueckoit cucrembl xumuueckux odnemeHtoB J[.M. Mennaeneesa.
Ilepuonsl u rpynmbl. PU3HYECKUN CMBICI IOPAIKOBOIO HOMEpPA, HOMEPOB

nepuoaa v rpynIibl 3JICMEHTA

3.3

CTpOCHI/IC aroMoB. CoCTaB aTOMHBIX AACP. H3oToI5I. 9HeKTp0HBI. CTpOCHI/IC

OJICKTPOHHBIX 000JIOUEK aTOMOB MEPBBIX 20 XHMHYECKHX DJIECMCHTOB




ITepnonnueckoit cucremsl .M. Menneneesa. XapakTepUCTHUKAa XUMUYECKOTO

3JIEMEHTa Mo ero nonoxkeHuto B [lepnogunueckoii cucreme [I.1. Menneneena

3.4

3aKOHOMEPHOCTH HW3MEHEHHUSI paauyca aTOMOB XUMHUYECKHUX DSJIEMEHTOB,
METAJUIMYECKUX M HEMETaUIMYEeCKMX CBOMCTB IO TpynmnaM M MEpHOJaM.
3nauenue Ilepuonuueckoro 3akoHa u Ileproauyueckoil CUCTEMbl XUMHYECKUX
3JIEMEHTOB JUISl Pa3BUTHUS Hayku W npaktuku. .M. MennaeneeB — y4€HbId U

I'paXaaHUH

3.5

Xumnueckass cBsi3b. KoBaneHTHas (mojsipHass W HEMOJISIpHAsi)  CBSI3b.

BHCKTPOOTpI/IHaTeJIBHOCTB XHUMHYECKHX 31eMeHTOB. loHHas CBI3b

3.6

Crenenpb okucicHusA. OKHCIMTECIHOBOCCTAHOBUTEIBHBIC pCaKknuu. Hpoueccm

OKHCJICHHS M BOCCTaHOBJICHHA. OKHUCIIUTEIN U BOCCTAHOBHUTEIIN

3.7

9 KVIACC

Kox

XUMUYECKUH 9KCIICPUMCHT:. H3YYCHUC o6pa3u013 BCIICCTB MCTALVLIOB H
HEMCTAJJIOB, B3aHMOJICHCTBHC rHApOKCHaAa IMUHKAa C pPacTBOpPaMH KHCIIOT H
menoqeﬁ, MMPOBEACHUEC OIIBITOB, WIJIIOCTPUPYIOIIUX HNPUMEPbI OKUCIUTCIIBHO-

BOCCTAaHOBUTENbHBIX peakluil (ropeHue, peakliuu pa3yioKeHNs, COETUHEHMS)

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

BemectBo n xummnueckas peakuus. [lopropenue

11

Ilepnoanueckuii 3akoH. [lepuoguueckas cucreMa XUMUYECKUX diemMeHTOB J[. 1.
MengeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB TMEpPBbIX TPEX MEPUOJOB, Kalus, Kaldblusi H UX
COCIMHEHUN B COOTBETCTBUU C IOJOKEHUEM 3JIeMeHTOB B Ilepuonnueckoi

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CtpoeHue BemiecTBa: BHUAbl XHUMHYECKOW CBsI3U. THIBI KPUCTAUIMUYECKHUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAIUIMYECKON PEIIETKH
U BHJIa XUMU4eckoii cBsizu. Kimaccudukanus 1 HOMEHKIaTypa HEOPTraHUYECKUX
BeIECTB (MEXIyHApOJAHAS M TPpUBHAIbHAS). XHUMHYECKHE CBOMCTBA BEIIECTB,
OTHOCAILUMXCA K Pa3jJMYHbIM  KJIacCaM  HEOPraHWYECKUX  COCIUHEHUU,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XuMHUYECKUX PeakIMi 10 pa3IUYHBIM MPU3HAKaM (110 YHUCITY U
COCTaBy YyYacTBYIOIIMX B pEaKIUU BEUIECTB, MO TeIioBoMy 3¢ dexTy, 1o

W3MEHEHHIO CTEIIEHEM OKHCICHHMS XHMHUYECKHUX 9JICMCHTOB, II0 06paTI/IMOCTI/I,




1o y4acCTuro KaTanusaTopa). DK30- n OHAOTCPMHUYCCKUC pCaknuunu,

TepMOXUMHUYECKHE ypaBHEeHUA. [IoHSITHE O CKOPOCTU XUMUYECKOM peakiun

14

[Tonsitie 00 0OpaTUMBIX M HEOOpPATHUMBIX XUMHUYECKHX peakuusx. [lonstue o
TOMOTEHHBIX U IeTepPOreHHbIX peakuusax. [[oHaTre 0 XMMUYEeCKOM PaBHOBECHH.
@DakTophl, BIUAIOIINE HAa CKOPOCTh XUMHUYECKOW peaklUUd U TOJO0KEHHE

XUMHYCCKOI'0 paBHOBECCHUS

1.5

OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE ~ PEAaKLUH,  JIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE  ypaBHEHMMH
OKHMCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~PEAKUMHA C HCHOJIb30BAHMEM METOJa

AIIEKTPOHHOTO OallaHca

1.6

Teopust 3IEKTPOTUTUUECKON TUCCOLMALMU. DJIEKTPOIUTHI U HEIIEKTPOIUTHI.
KaTtunonsl, annonsl. MexaHu3m JUCCOLMAIIMN BEUIECTB C PAa3IMUYHBIMU BHJIAMU
xumMuueckoi cBsa3u. Crenenb quccouuanui. CUIbHBIE U cIa0ble SJIEKTPOIUTHI.
Peakiiuu nonHoro obmeHa. YcClioBUS MPOTEKAHMS PEaKIMid MOHHOTO OOMEHa,
MIOJIHBIE W COKpallléHHbIE MOHHBbIE YypaBHEHHUs peakuuil. CBOWCTBa KHUCIOT,
OCHOBaHUW H COJEM B CBETE€ TPEACTABICHUNH OO0 DIIEKTPOIUTHUECKOM

Jucconuanuu. KadgecTBeHHEBIE pCaKluyu Ha HOHLI. ITonstue o TUAPOJIU3C coJieit

1.7

XHMMHUYCCKUH SKCIIEPUMEHT: O3HAKOMIICHHE C MOJCISAMU KPHCTAUIMYCCKUX
pPEemETOK HEOPTaHWYECKUX BEIIECTB — METAUIOB W HeMeTauioB (rpadura u
ajiMasa), CJIOXKHBIX BEIICCTB (XJIOpHJA HATPHs), UCCIICJOBAHHE 3aBHCHUMOCTH
CKOPOCTHM XHMHYECKOM peakluuu OT BO3JEHUCTBUS pa3IMYHBIX (HAaKTOPOB;
WCCIIEIOBAaHUE  DIEKTPONPOBOJHOCTA  pPAacCTBOPOB  BEIIECTB,  Mpollecca
JTUCCOLMAIIMU  KHCIIOT, WIeIoYeld H  coied  (BO3MOXHO  HCIIOJIh30BaHHE
BUJICOMATEPHUAIIOB); TMPOBEACHUE OMbBITOB, HUIIOCTPUPYIOIIUX TPU3HAKH
MIPOTEKAHUs PEaKIMii HOHHOTO 0oOMeHa (0Opa3oBaHME OCaJliKa, BBIJICIICHHE ra3a,
o0Opa3oBaHHe BOJIbI); OMBITOB, WUJUTFOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX peakUuil (TOpeHHe, PEeaKkIMHU pa3jioKEHUs, COCAUHEHMUS);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C TOMOMIbIO KAUeCTBEHHBIX PEaKIuit

Ha MOHBI; pCICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramne! u ux coeauHeHUs

2.1

OOmiast  xapakTepucTUKa rajoreHoB. (OCOOEHHOCTH CTPOEHHMsS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHne u pusndeckre cBOMCTBA MPOCTHIX
BEUIECTB — TaJOT€HOB. XHUMHUYECKHE CBOMCTBA Ha NpUMEpEe XJopa
(B3auMoJIeliCTBHME C MeTaJlylaMH, HEMeTalslaMH, IIejJo4yaMu). XJIOpOBOJOPO.

ConsHas KHCJI0Ta, XUMHWYCCKHEC CBOﬁCTBa, MOJIY4YCHUC, IPUMCHCHHC. I[eﬁCTBHe




XJIOpa ¥ XJIOPOBOAOPOJA HAa OPraHU3M YeJOBEKa. BaxkHenmme XJIOpUAbl U UX

HaxO0JXXJICHHE B MPUPOJIC

2.2

OO6mas xapaktepuctuka 3iemMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHn okuciaeHus. CTpoeHue u Gu3nIecKrue CBOWCTBA
NPOCTBIX BEHIECTB — KHCIOPOJa M CEepbl. AJUIOTPOITHBIC MOTUPHUKAIIMN
KHCJIOpOoAa U cepbl. XUMHUYECKHe CBOWCTBa cepbl. CepoBOIOPOJ, CTPOCHHE,
du3nveckue W XUMHYECKHE CBOMCTBA. OKCHUIBI CEpbl KakK MPEICTaBUTEIH
KHCTIOTHBIX OKCHAOB. CepHasi KHCIIOTa, (PU3MUECKHEe U XUMUYECKUE CBOWCTBA
(oOmme Kak mpeacTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMUYECKUE
peakIuu, JeKalue B OCHOBE NMPOMBIIIJICHHOTO CHoco0a IMOJy4yeHHs CepHOU
kucinoTel. [Ipumenenne. Coiau CEpHON KHUCIIOTHI, KAaueCTBCHHAsh PEaKIUs Ha
cynb(ar-uoH. Haxoxmenue cepel U €€ COCNUHEHUN B MPUPOJE. XUMUYECKOE
3arpsi3HEHUE OKPYKAIOMICH Cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIC JIOXKIH,

3arps3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAICHHUS

2.3

OO6mass xapakTepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEePHbIC CTETICHU OKUCIICHHS. A30T, paclipoCTpaHEHUE B IPUPOJIE,
duznueckue U XUMHYECKHUe cBoiicTBa. KpyroBopot azoTa B mpupojie. AMMHUAK,
ero ¢u3MYecCKue W XMMHUUYECKHE CBOMCTBA, MojydeHue u npumeHenue. Conu
aMMOHUsA, WX (U3NYECKHME ¢ XHMHUYECKHE CBOWCTBa, IPUMCHCHHE.
KauectBenHast peakiusi Ha MOHbI aMMOHHS. A30THAasi KHCIIOTa, €€ MOJydyeHHUe,
dusznueckue W XUMHUYECKHE CBOWCTBa (00IIME Kak TMpeICcTaBUTENs Kiacca
KHCJIOT U crnenuduueckne). Vcmnoap30BaHre HUTPATOB U COJIEM aMMOHHS B
KaueCcTBE MHUHEPAIbHBIX ya00peHHil. XUMHUYEeCKOe 3arps3HEHHE OKPYXKaroIien
Cpenbl COeTMHEHUSMH a30Ta (KUCIOTHBIC TOXKIH, 3arPsI3HEHUE BO3/1yXa, TTOUBbI

1 BOJOEMOB)

2.4

®ocdop, amtorponHsle Mogudukanuu docdopa, puzndeckue U XUMHUUECKUE
cBorictBa. Oxcupn ¢ocdhopa(V) u dochopHas kuciaora, Qunyeckue u
XMMHUYECKHE CBOMcTBa, momydeHue. Mcnomb3zoBanue ¢ocdaTtoB B KauecTBe

MUHEPATBHBIX YA0OpEeHU

2.5

OObmas xapaxkTtepuctuka 31eMeHToB IVA-rpynmbel. OcoOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEepHBIE CTETMIEHW OKUCICHUS.  YTIEepoX, auIOTPOITHBIC
MOIU(UKAIMH, PACIpPOCTpaHEHHE B MpHpoJe, (U3NYECKUE U XUMHYECKUE
cBoiicTBa. Ancop6mus. Kpyrosopot yriepoaa B npupone. OKkcuubl yriepona,
uX (u3nYeckue M XUMHUYECKHE CBOMCTBA, NEHCTBHE Ha >KUBBIE OPTaHU3MBI,

MOJIY4YCHHUE U IIPUMCHCHHUC. OKOJIOTUYECKHE np06ner,1, CBsA3aHHBIE C OKCHUJIOM




yraepoaa(lV); rumore3a Tm00anbHOrO TMOTETUICHUS KIUMaTa, MapHUKOBBIMA
addexr. YrompHas kuciaora U €€ conm, UX (HUINYECKUEC U XUMHUUYECKHE
CBOICTBa, MoONydeHHe W mpuMeHeHue. KauecTBeHHas peakius Ha KapOoHAaT-
uonbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAUILIMHE, IPOMBIIUICHHOCTH H

CEJILCKOM XO03IUCTBE

2.6

[TepBoHayanbHBIE TOHATHS 00 OPraHMYECKHUX BELIECTBAX KAaK O COCAMHEHHSIX
yriepona (MeTaH, 3TaH, STWIEH, aleTHICH, 3TaHOJ, TIJHMLEPUH, YKCYCHas
kucinoTta). X cocraB W xumuueckoe crpoeHue. lloHsTHE O OMOJIOTHYECKH
BOXHBIX BELIECTBAaX: MXMpax, OelKax, yrieBoJax — M HMX POJIM B KU3HU
yejoBeKka. MarepuaabHOe €IMHCTBO OpPraHWYECKMX M HEOPraHMYEeCKHX

COCIUHEHUN

2.7

Kpemuuii, ero ¢usndeckue # XUMHYECKHE CBOWCTBA, MOJIYYCHHE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OO0mue mpenctaBieHus 00
okcune kpemuus(1V) u kpemuueBoii kuciote. CHIMKAThI, UX UCIIOIb30BAaHUE B
OBITY, METUIIMHE, MPOMBIIUIEHHOCTH. BaxkHelre ctpouteabHble MaTepHUabl:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, »xene300eroH. [Ipobiembr Ge3omacHOTrO

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MAaTCPUAJIOB B MMOBCEIHEBHOM KU3HU

2.8

XVUMUYECKUN SKCIIEPUMEHT: H3Y4YE€HHE OO0pa3ll0B HEOPraHUYECKUX BELIECTB,
CBOMCTB COJIIHOM KHUCIJIOTBI; ITPOBEJIECHUE KAaYE€CTBEHHBIX PEAKIMM Ha XJIOpUA-
UOHbl M HAOJIOJICHHE NPU3HAKOB HX IPOTEKAHUs; OIBITHI, OTpa)KaroLINe
¢du3nyecKkne U XMMHUYECKHE CBOMCTBA raJIOT€HOB U UX COEMHEHUMN (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPUANIOB); O3HAKOMJIEHHE C o0Opas3lamu XJIOpHI0B
(rajoreHuI0B); O3HAKOMJIEHHE C O00pa3laMu cepbl M €€ COCIUHECHHSIMU
(BO3MOXKHO ~ MCIIONIb30BaHME BHJEOMaTepHalioB); HAOIIOJEHHE IMpolecca
oOyrauBaHUs caxapa IoJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
U3y4yeHHe XMMHYECKHUX CBOMCTB pa30aBlIeHHON CEpHOI KMCIOTHI, MPOBEACHUE
KaueCTBEHHOM peakIuu Ha cyab(ar-uoH H HaOMoJeHuEe NpuU3HaKa eé€
NPOTEKaHUS; O3HAKOMJIEHHE ¢ (PU3NYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COeIMHEHUIN (BO3MOXKHO HCIIOJIb30BAaHWE BHJEOMATEpHalIOB), 0Opas3lamMu
a30THBIX U (ocHOpHBIX yIOOpEeHUH; MoTydYeHre, coOOMpaHue, paclo3HaBaHUe U
MU3y4EHUE CBOMCTB aMMMaKa; IMPOBEJCHUE KAadye€CTBEHHBIX pPEaKIWd HAa HOH
aMMOHUS ©  (ochaT-uOH UM U3yYEHHE TPU3HAKOB HX MPOTEKaHHUS,
B3aMMOJICICTBIE KOHIIEHTPHUPOBAHHOW a30THOM KUCJIOTHI C MEJbIO (BO3MOXHO
WCIIOJIb30BaHUE BUJEOMATEPHUATIOB); M3YyYEHHE MOJENEH KPUCTANIMYECKUX

pemérok anmasa, rpadura, ¢QymiepeHa; O3HAKOMJIGHHE C  IPOIECCOM




a7copOIMK pacTBOPEHHBIX BELIECTB AaKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IPOTHBOIa3a; MOJy4eHHe, cOOMpaHue, PAacCIO3HABAHUE U H3yUEHHE CBOMCTB
YIJIEKHCIIOTO Ta3a; IMPOBEJACHHWE KAaYeCTBEHHBIX pPEaKIMid Ha KapOoHAT- H
CHWJIMKAaT-HOHbl W M3yYEHUE IPU3HAKOB MX IPOTCKAHUS; O3HAKOMIICHUE C
IIPONYKIMEH CUIMKATHOM IPOMBIIIJICHHOCTH; PEIICHHUE 3KCIEPUMEHTAIbHBIX

3aJa4 110 TEME «BakHelmme HeMeTaJuTbl U UX COCAUHCHUA»

MeTauisl ¥ BX COCIUHECHUA

3.1

OO0m1as xapakTepUCTUKAa XUMUYECKHUX 3JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUU MX
nonoxxkenuss B Ilepuonnueckoi cucreme Xumuyeckux snementoB J[.U.
MenneneeBa u ctpoeHus aroMoB. CTpoeHHe MeTAIIOB. MeTallinyeckas CBsi3b U
MEeTaJUIMYecKas KpUCTaUIMYecKas pemérka. JICKTPOXUMHYECKUH sl

HaIpsHKEHUN METaJIOB

3.2

Ouznyeckue U XUMUYECKUE CBOMCTBA MeTauioB. O0Imue crocoObl MONTyYeHHUS
MeTaJioB. [loHSITHE 0 KOPPO3UK METAIUIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT
Koppo3uu. CruiaBsl (CTalb, 4YyTryH, TIOPATIOMUHHMN, OpOH3a) U UX IPUMEHEHUE B

OBITY U IPOMBIIIIIEHHOCTH

3.3

[[lenouynsle MeTauibl: MoyoxeHue B llepuonuyeckoil cucTeME€ XMMHYECKUX
anementoB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HAaXOXJEHUE B IPUPOJE.
duznyeckue 1 XMUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCUIIbI U
THJIPOKCUABl HAaTpust U Kanus. [IpuMeHeHHe MIeNOoYHBIX METalJIOB U X

COeTMHEHNN

3.4

[IlenoyHO3eMENBHBIE  METAUIBl MarHuid M KaJbLMW:  IOJIO)KEHHE B
[Iepnoanueckoii cucreme XuMU4ecKux 3y1eMeHToB [[.1. MenneneeBa; ctpoeHue
UX aTOMOB; HaxoXxAcHHE B npupone. Pusnueckne M XMUMHUYECKHUE CBOMCTBA
MarHusi ¥ Kajnpliusg. BaxHelme coeauHEHUs KaibIus (OKCHUI, THAPOKCH]I,

conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AmromyHni: nosnoxenue B Ilepuomuueckoil cucreMe XMMHUYECKHX 3JIEMEHTOB
J.1. MenneneeBa; cTpoeHue aroMa; HaxokJaeHHWe B mpupone. dusnueckne u
XMMHYECKHE CBOMCTBA alOMUHUSA. AM(DOTEpHBIE CBOICTBA OKCHJIA M TUIPOKCHIA

AJIFOMUHUA

3.6

Kenezo: nonoxenue B [lepuoandeckoil cucreme XuMudeckux 3neMeHToB J[.1.
MeHnpeneeBa; CTpOEHUE aToMa; HaxoxkieHue B mpupoae. Dusnueckue u
XUMHUYECKHe CBOMCTBa keneza. Okcunpl, ruapokcuabl u conu sxkenesa(ll) u

xkene3a(lll), mx cocras, cBOMCTBA 1 MTOTydCHUE

3.7

XHUMHUYECKUMN OKCIICPUMCHT: O3HAKOMIICHHUE C O6pa3HaMI/I MCTAJJIOB U CIIJIaBOB,




uX (PU3MYECKUMH CBOMCTBAMHU; HW3YYEHUE PE3YyIbTaTOB KOPPO3HH METAIJIOB
(BO3MOXKHO HCIIOJIh30BaHUE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICCTBUSL OKCHJAa Kajblusi M HATpus C BOJOM  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); HCCIEIOBAHUE CBOWCTB JKECTKOM BOJbI;
mpoluecca TOpeHUs JKejle3a B KHUCIOpoAE (BO3MOXKHO — MCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHMsI KAUYECTBEHHBIX PEAKIUil Ha HOHBI
(Maraus, Kaublius, aqroMuHus, nuHka, skenesa(ll) u xenesa(lll), mexu(ll);
HaOJI0/IEHUE U ONKCAHUE MPOIECCOB OKpAIIMBAHUS IJIAMEHH MOHAMU HATpPHs,
Kausg W Kajablusg  (BO3MOXHO  MCIOJIb30BAaHUE  BHJIEOMATEPHAIIOB);
uccienoBaHre aM(OTEPHBIX CBOMCTB TUIPOKCHIA ATIOMUHUS U THAPOKCHIA
[IMHKA; PEIICHHE IKCIIEPUMEHTAIbHBIX 3aja4 Mo TeMe «BaxHeillre MeTamibl u

HnX COCAUHCHUA»

XuMus u OKpYyKaromasa cpeaa

4.1

HoBeie marepuanbsl u TexHojoruu. BemecTtBa U maTepuanbl B MOBCEAHEBHOM
J)KU3HU 4YesioBeKa. XUMHUs U 370poBbe. be3onacHoe ucnoabp30BaHUE BEIIECTB U
XUMUYECKUX peakuuii B ObITy. IlepBas momompb Ipu XUMHYECKUX OXKOTaxX U

OTpPaBJICHHUAX

4.2

OCHOBBI ~ JKOJIOTUYECKOM  IpaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxaromierd cpensl [1/IK. Ponp XxuMuu B pelieHH# SKOJIOTHYECKUX MPOOIeM.
[IpuponHble HCTOYHUKH YTIIEBOJIOPOAOB (Yroib, MPUPOIAHBIA Ta3, HedTh),

MPOJIYKTHI X MepepaboOTKH, UX POJIb B OBITY M MPOMBIILIIEHHOCTH

4.3

XHUMHUYECKUMN 9KCIICPUMCHT. U3YUCHUC o6pa3u0B MaTcpHraIoB (CTGKJ’IO, CIIJIaBbI

METaJIJIOB, TOJIMMEPHBIE MaTEPUAIIbI)




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

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
0a30BOro0 YPOBHSI 0CBOEHHSI OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpamMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencraBnenue:

11

O TI03HABA€MOCTH SBJIICHUH opupoanl, IIOHHMAHHUEC 00BEKTUBHOU
3HAYUMOCTH OCHOB XHMHYECKOI HAayKH Kak obactu COBpPCMCHHOI'O
CCTCCTBO3HAaHNA, KOMIIOHCHTA O6H.I€I71 KYJIbTYPBI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKA B YCIOBHUAX COBPCMEHHOI'O O6HI€CTBa;

IIOHUMAHHUE MECTAa XUMHUH CPEAN NPYI'UX CCTCCTBCHHBIX HAYK

1.2

0 HAaYUYHBbIX MCTOAAX IMO3HAHUA, B TOM YHCJIC 3KCICPUMCHTAJIIbHBIX U
TCOPCTUUCCKUX MCTOAAaX HMCCICAOBAHUA BCHICCTB U HU3YUYCHHA
XUMHNYCCKHUX peaKuHﬁ; YMCHUC HUCIIOJIB30BAaThb MOACIN JUIA

00BACHECHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o cepax npodeccHoHATBHOMN AEATETBHOCTH, CBSI3aHHBIX C XUMUEH U
COBPCMCHHBIMU TCXHOJOTUSAMHU, OCHOBAHHBIMM Ha OOCTHIXCHUAX
XMMHUYECKOH HayKH, YTO TMO3BOJMT OOYYarOIIUMCS paccMaTpUBaTh
XUMHUIO Kak cepy cBoelt Oyayuiei npogeccuoHanbHON AESITETbHOCTU
U clienaTh OCO3HAHHBIM BBHIOOP XMMMU Kak NMPO(QUIBHOTO NpeaMeTa

MIpU TIEPEXO0/ie Ha YPOBEHB CPEIHETO O0IIero 00pa3oBaHUs

Bnagenue cucreMoM XHMHUYECKHMX 3HAHMH H YMCHHUEC IIPUMCHSATH

CUCTEMY XUMHNYCCKUX 3H3HPII>1, KOTOpas BKIIKOYACT:

2.1

BAOXHEHIINE XWMHWYECKHE ITOHSATHA. XUMHYECKUH JJICMEHT, aToOM,
MOJIEKYJIA, BELIECTBO, IIPOCTOE U CIOXKHOE BEIIECTBO, OJHOPOJHAS U
HEOAHOPOJHAd CMEChb, OTHOCHUTCIIBHBIC AaTOMHAA W MOJICKYJIIpHas
MAacchl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHWE, COJb (CpemHss), XUMHUYECKas
peakiysl, peakUuu COCIUHEHMS, PpEaKIUHM pa3JIOKEHUs, PpeaKkIuu
3aMeIIeHUs, peakuu oOMeHa, TeruioBoi 3¢ (eKT peakuuu, 3K30- U
SH/IOTEPMHUUECKUE DPEAKIIMU, PACTBOP, MAaccoBas IO XHUMHUYECKOTO
3JIEMEHTa B COEAMHEHUM, MacCOBas J10JISl U MPOLEHTHAs KOHLEHTpaIHs

BCIIECTBA B paCTBOPC, AAPO aTOMa, 3J'ICKTpOHHBII71 clon aToMa, aTOMHas




opbutanb, pamgdyc aroma, BAJICHTHOCTh, CTENEHb OKHUCIICHHS,
XUMHYECKasl CBS3b, NEKTPOOTPHUIIATEIBHOCTD, TOJISPHAs U HEMOJISIpHAs
KOBaJICHTHAsl ~ CBS3b, HOHHAs  CBSI3b, METAJUIMUECKAs  CBS3b,
KpUCTaJUIM4YecKass peméTka (aToMHas, HOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIpHAsI), MOH, KaTHOH, aHHOH, JJIEKTPOJIUT U HEDJIEKTPOJIUT,
ANEKTPOJIUTUYECKAs  JTUCCOIMAllMs, pEeaklWd HOHHOro oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUHU,  OKHUCIUTENb U
BOCCTAHOBUTENIb, OKHCIIEHHE U  BOCCTAHOBJICHHE, AIJIEKTPOJIU3,
XMMHYECKOE pPaBHOBECHE, OOpaTHUMble M HEOOpaTHMbIC pEaKIuH,
CKOpPOCTb XUMHYECKOW peakuuu, Karamuzarop, I[IJIK, xkopposus

METaJJIOB, CILIABBI

2.2

OCHOBOIIOJIAararomuye 3aKOHbI XHMMHUH: 3aKOH COXpPaHCHHA MacCCHhI,
HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH [[I/I MeHI[eJ'IeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOTapO

2.3

TCOpUU XUMHU: ATOMHO-MOJICKYJISIpHAA TCOpHU:A, TCOPHA

BHCKTpOHHTHqCCKOfI JUCCorManmn

Bnagenue ocnoBamu XHUMHYECKOH I'PaMOTHOCTH, BKHIOanOHleﬁi

3.1

YMEHHME TPAaBUIBHO HCIIOJIBb30BaTh HW3YYEHHBIE BEIIECTBA U
MaTepuaigbl (B TOM YHCIIE MHHEpaJbHBbIE YIOOpEHHs, METaulbl U
CIUIaBbl, NOPOAYKTHI  MEpepadOTKH  MPUPOJHBIX  HUCTOYHUKOB
YTJIEBOJIOPOIOB (YTJIs, IPUPOTHOTO Ta3a, HeTH) B OBITY, CEITHCKOM
X035IICTBE, Ha MPOM3BOACTBE M TTOHUMAaHUE 3HAYEHUS KUPOB, OEIKOB,
VIJEBOJOB JJIsi OpraHM3Ma 4YeJoBeKa; yMEHHWE IPOTrHO3UPOBAThH

BJIMAHHUC BCUICCTB U XUMHUYCCKUX IIPOUECCOB HA OPraHU3M YCJIOBCKA U

OKPYKAIOIIYIO IPUPOHYIO CPEIy

3.2

YMCHHUEC HUHTCIPUPOBATL XHUMUYCCKHUEC 3HAHUA CO 3HAHUAMH OPYTUX

Y4eOHBIX TIPEIMETOB

3.3

HaJM4yue OmbITa paboThl C Pa3IMYHBIMU MCTOYHUKAMH HH(OpMaLuu
N0 XUMHM (Hay4dHas M Hay4yHO-TIOMYJSpHas JHUTeparypa, CIOBapH,

CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O B€IICCTBAX, HX
IMpEeBpalICHUAX n MPAKTUYICCKOM MMPUMCHCHUHA n YMCHUE

HCIIOJIB30BaTh €€ I peuicHu-d y‘-IC6H0-H03HaBaTeJ'ILHLIX 3aaaq

BJ'Ia}IeHI/Ie OCHOBAMH ITOHSTHUMHOI'O amnmnapara M CHMBOJHUYCCKOI'O

A3bIKa XUMHHN IJIs1 COCTAaBJICHUSA (pOpMy.]'I HCOPTraHNYCCKUX BCIICCTB,




YpPaBHEHUM  XMMHMYECKMX  PEAaKLUUW; OCHOBAMM  XUMHUYECKOHU

nomenkiatypsl (IUPAC u TpuBHanbHO#)

VMeHue OOBICHATH CBSI3b IOJOKEHHS DJIEMEHTAa B Hepnonnt{ecxoﬁ

CUCTCMEC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB

5 XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsii sAapa, oOIee Yucio
9JIEKTPOHOB), PACIPENICNICEHUEM JIIEKTPOHOB IO JHEPreTHYECKUM
YPOBHSIM aTOMOB MEPBbIX TPEX MEPUOOB, KaJTU U KAJIbLIUS
[IpencraBnenue 0  NEPUOJMYECKOM  3aBUCUMOCTHM  CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB (paguyc aroma, 3JEKTPOOTPULIATEIbHOCTH),
6 IPOCTBIX W CJIOXKHBIX BEIIECTB OT IOJIOKEHHUS 3JEMEHTOB B
[lepuoguueckoit cucremMe (B MalbIX MEpUOAAX M TJABHBIX
MOJIPyYIax) v AIEKTPOHHOTO CTPOCHUS aToMa
7 YMmenue kinaccuuiupoBarh:
7.1 XUMHYECKHUE JIEMEHTHI
7.2 HEOpraHUYECKUE BEIIECTBA
7.3 XUMUYECKUE PEAKIIHH
8 YMeHue onpenensiTh:
8.1 BAJCHTHOCTh U CTENEHb OKHUCICHHS XHMHYECKHX 3JIEMEHTOB, 3apsij
' HOHA
8.9 BHUJT XUMHYECKOH CBS3M W THUN KPUCTAIUIMUECKOH CTPYKTYphl B
' COEIMHEHUSIX
8.3 XapakTep cpeibl B BOAHBIX PacTBOpax BelecTB (KUCIOT, OCHOBAHUH)
8.4 OKHCITUTEIh U BOCCTAHOBUTEIb
9 YMeHne XxapakTepu30BaTh GU3NUECKHAE M XUMUYECKHE CBOMCTBA!
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOJOPOA, TIpaduT, anamas,
9.1 KpeMHHH, a3or, ¢ocdop, cepa, XJIop, HATpUH, Kaaud, MarHui,
KaJIBITMH, aTFOMUHUH, JKeJe30)
CIIO)KHBIX BEMIECTB, B TOM YHCJIE€ WX BOJHBIX pPacTBOPOB (BOAA,
aMMMaK, XJOPOBOJIOPOJ, CEPOBOJOPOA, OKCHUIBI M THUAPOKCHIBI
9.9 MetaioB |-IA rpynn, amomunus, menu (Il), uunka, xenesa (Il u
' [11), oxcuasr yrnepona (1l u 1V), xpemuus (1V), azora u gocgopa (I
u V), cepsl (IV u VI), cepuucras, cepHas, azoTucras, a3zoTHas,
(dbocdopHas, yronpHasi, KpeMHHUEBasE KUCIIOTa U UX COJIH)
9.3 MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOWCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, NMPUMCHCHHC BCHICCTB B
3aBHUCHMOCTH OT HX CBOP'ICTB, BO3MOXHOCTD IMMPOTCKAHUA XUMHYCCKUX

HpeBpaH_ICHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHEe COCTaBIIATh MOJIEKYJISIPHBIE U HOHHBIC YPAaBHEHUs pEaKLUi, B

10
TOM YHCJIE:
10.1 peakiuii H'OHHOTOo 0OMeHa
10.2 OKHCIIUTETbHO-BOCCTAHOBUTEIILHBIX PEaKITHi
10.3 WUTFOCTPUPYIOIINX XUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyII) HEOPraHM4YECKUX BELIECTB
10.4 MOATBEPKIAIOIINX TCHETHYECKYIO B3aMMOCBSI3b MEXTy HUMHU
11 YMeHue BIYUCIATH (IPOBOAUTH PAcU&Thl):
111 OTHOCHUTCIIHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
' MacCOBYIO JIOJIF0O XUMHUYECKOI0 JIEMEHTA B COSIMHEHUH
11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 M0 ypaBHEHHUSM XHUMHUECKUX pPEaKUUid U HaXOJUTh KOJIUYECTBO
' BelecTBa, 00bEM U MacCy pearcHTOB WIIH MPOTYKTOB PEaKIInn
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMM  METOJIaMH  HAy4YHOTO  TO3HaHusA  (HaOIoJeHue,
121 HU3MepeHue, SKCIIEPUMEHT, MOIETUPOBAHNUE) TIPU U3yUYEHUU BEIIECTB U
' XUMHUYECKHUX SIBIICHUH; yMeHHe chopMynupoBaTh MpodieMy U
MIPEJITIOKUTH TIYTH €€ PEIICHUS
192 Oe3omacHOil pabOThl C XMMHYECKMMHU BEIIECTBAMH, XUMHYECKON
' MOCYJI0H ¥ JIa0OpaTOPHBIM 000PYIOBAHHEM
MpaBHJIaMy 0€30MacHOTr0 OOpaIlleHus C BEIIECTBAMU, UCTIOIB3YEeMBbIMU
B TIOBCETHEBHOW >KM3HU, TIPABUJIAMH TTOBEICHHS B LEJISIX COSpPeKEeHUS
123 3I0pOBbS U OKPYKAaIOILIEH TPUPOJIHON cpefpl; MOHUMaHHE Bpena
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIE OPTaHU3MBI OMPEICIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIEHUS W TMPEAOTBPAILEHUS HX BPEIHOTO
BO3JICUCTBUA
13 Hanwune mpakTUYeCKHX HABBIKOB TUIAHUPOBAHUS W OCYIICCTBIICHUS
CIIEYIOIIUX XUMUYECKUX IKCIIEPHUMEHTOB:
131 M3YYCHHE U ONUCaHue (PU3MYECKHX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (pI/ISI/I‘{CCKI/IMI/I u XUMHUYCCKUMU SIBJICHUSAMMU, OIIBITHI,




MJUTFOCTPUPYIOLME IPU3HAKU IIPOTEKAHUS XUMUYECKUX PEaKIUi

13.2

U3y4eHHe CIIOCO00B pa3eeH st cMecel

13.3

IIOJIYUYCHHE KUCIOpoaa W H3YUYCHUC €TI0 CBOﬁCTB; IIOJIYYCHHE
BOAOPOJa U U3YUCHHUC €TO CBOﬁCTB; IMOJIYUYCHHEC YIJICKHUCJIIOIO ra3da u

HU3Y4YCHHUEC €TO CBOﬁCTB; IMOJIYy4CHHUEC aMMHAaKa U U3YUCHUEC €TI0 CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEAEIEHHOM MacCOBOM JAOJeH

pacTBOPEHHOTO BEILIECTBA

135

MIPUMEHEHUE UHIUKATOPOB (;makmyca, METHJIOpaHkKa u
¢deHondranenna) s ONpeesieHUs] XapakTepa Cpelbl B pacTBOpax

KUCJIOT U LIeIouen

13.6

WCCIICZIOBAHUE M OMNHCAHUE CBOMCTB HEOPraHMYECKHMX BEIIECTB
Pa3IUYHBIX KJIaCCOB; M3YUCHHE B3aUMOJICUCTBHS KUCIOT C METaJIaMH,
OKCHJIaMH  METa/UIOB,  PAacTBOPUMBIMM U HEPACTBOPUMBIMHU
OCHOBaHMSIMH, COJISIMH; TIOJIy4eHHE HEpacTBOPUMBIX OCHOBaHUM;
BBITECHEHHE OJHOI0 MeTajlyla JApYyrUM W3  pacTBoOpa  COJIH;
uccienoBaHue amM(OTEepHBIX CBOMCTB TUAPOKCUIOB AalIOMUHUSA U

AHKA

13.7

PCUICHUC SKCIICPUMCHTAJIbHBIX 3aJa4 IIO0 TCMaM: «OCHOBHBIE KJIACChI
HCOPraHNYCCKUX COGHHHGHHﬁ)); ((3JI€KTpOJII/ITI/I‘-I€CKa$[
JUCCOIH AU, «BaxHelmue HEMETaAUIBLI U HX COCAUHCHUA,

«BaxHelIe MeTajabl U UX COCIUHEHU

13.8

XUMAYECKHE  OKCIIEPUMEHTHI,  WIUIIOCTPUPYIOIINE  MPHU3HAKH
NPOTEKaHMUs peakiii MOHHOro oOMeHa; KaueCTBEHHbIE peakIUuu Ha
MPUCYTCTBYIONINE B BOJHBIX PAcTBOpax HOHBI: XJOPHI-, OpOMUI-,
nonua-, cynbdar-, Qocdar-, kapOoHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHusl, KaJbIlusi, aIFOMAHUS,

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

14

VYmMmenue:

141

MPECTaBIATh pe3yabTaThl dAKCIEpUMEHTa B (OpMe BBIBOJOB,
JI0Ka3aTeNnbCTB, TpadUKOB M TaOMMII U BBIABIATH SMIUPUUYECKHE

3aKOHOMEPHOCTH

14.2

YCTAaHABJIMBATL CBA3U MCKIY pCaJIbHO HaGJIIO)IaCMLIMI/I XUMHNYCCKUMU
ABJICHUSAMHU U IIpoLCCCaMu, MPOUCXOAAIINMHA B MAKpO- U MUKPOMHUPE,

OOBICHATH IMPUYIUHBL MHOFOO6pa3I/I${ BCIICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

11

Yucrteie BemecTBa U cMecu. CriocoObl pa3ienenus cMeceit

1.2

ATOMBI H MOJICKYJIBI. Xumuueckue djieMeHThl. CHMBOIBI  XMMHYECKHX

9JICMCHTOB. HpOCTBIe " CJIOXKHBIC BEIICCTBA.

1.3

Xumuueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. CTeneHb

OKHCIICHUA

14

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OTHOocuTenbpHAss aToOMHas Macca.
OrHocuTenbHas MOJICKYJIsIpHasd Macca. MaccoBas D011 XHMHYSCKOr'0 dJIEMCHTA

B COCIUMHCHHNU

1.5

KonuuectBo BemectBa. Moabs. MonsipHass macca. MomsipHbiii 00bEM Ta3oB.

BzaumocBs3b KOJIMYCCTBA, MAaCChl U YUCJIa CTPYKTYPHBIX CAUHUL] BEIICCTBA

1.6

du3nyeckre U XUMHYECKHAE SBIICHHS. XHUMHUYECKas pcakuuga u e€ IIpHU3HAKH.

3aKoH COXpaHCHHA MACChI BCHICCTB. XUMHYECKHE YpaBHCHUA

HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH H HepI/IO,Z[I/I‘ICCKaH CHUCTCMAa XHMHYCCKHX OJICMCHTOB

J.1. Menneneera. CTpoeHrue aToMOB

2.1

[Tepuonnueckuii 3akoH. Ilepuogunyeckas cucrema XUMUYECKUX dieMeHTOB J[. 1.
Menpneneesa. [lepuoasl u rpynmsl. OU3NYECKUNA CMBICI MOPSAIKOBOIO HOMEDA,

HOMCPOB II€prUoaa U I'pyHIIbI 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aToMHBIX sep. M3otombl. Dnextponsl. CTpoeHue
JIEKTPOHHBIX ~ 000JI0ueK aTOoMOB TMepBbIX 20 XUMHUYECKHUX 3JIEMEHTOB

[Tepnonnueckoit cucrems! J1.M1. MeHnneneena

2.3

3aKOHOM€pHOCTI/I B M3MCHEHHMHU CBOMCTB XHMMHUYECKUX 3JICMCHTOB MEPBLIX TpéX
NepruoaoB, KaJivsd, KaJlbIOUA (paz[I/cha aTOMOB, JJICKTPOOTPULATCIIBHOCTH,
MECTATNNIMYECCKUX W  HEMETAIMYCCKUX CBOI\/IICTB) n #ux CO@I[I/IHeHI/Iﬁ B
COOTBCTCTBHHM C IIOJOXKCHHUCM JJICMCHTOB B HepHOHquCKOﬁ CUCTEMEC H

CTPOCHUEM HUX ATOMOB

Crpoenue BemiecTBa

3.1

Xumudeckasi CcBs3b. KoBasieHTHast (TMOJsipHasT W HEMOJSIpHAs)  CBSI3b.
DNEeKTPOOTPULIATEIbHOCTh ~ XUMHUYECKHUX  3jeMeHToB.  MoHHas  CBs3b.

Meramnuueckas CBSI3b




3.2

Tunbel KpUCTAIIMYECKUX PEIIETOK (aTOMHAas, WOHHAs, METaJUINYecKas),
3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THUIA KPUCTALIMYECKON PEMETKH U BHUIA

XUMHUYECKOH CBI3U

Baxwnerlie npeAacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemeramnbl u ux

COCIUHECHUA. MeTamisl ¥ uX COCIUHCHUA

4.1

Knaccupukanuss ¥ HOMEHKIATypa HEOPTaHUYECKHX COCIUHEHUH: OKCHJIOB
(coneobpasyromue: OCHOBHBIC, KHUCJIOTHBIE, ampoTepHbIC) u
HecosieoOpa3yromye; OCHOBaHMK (UIENOYM W HEPAaCTBOPHMBIC OCHOBAHMSA);
KHCIOT  (KUCIIOPOJCOAEpKAIIMEe ¢  OECKUCIOPOJIHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIBIX)

4.2

dusnyeckue MW XHMHYECKHE CBOMCTBa MMPOCTBIX  BCIICCTB-HCMCTAJLJIOB!

BOJIOPOJIA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepona, KpeMHUS

4.3

dusnueckne U XHUMUYECKHE CBOMCTBA IIPOCThIX BCHICCTB-MCTAJUIOB: JIUTUA,
HaTpuA, Kajliud, Marovugd W KaJlblus, aJJFOMHHUSA, KCIIC3a. BHGKTI)OXI/IMI/I‘ICCKI/Iﬁ

PsAI HAIPSKEHUN METAJLIOB

4.4

dusnyeckue 1 XMMHYSCKHE CBOMCTBA BOJOPOAHBIX COC,I[I/IHeHI/Iﬁ HEMCTAIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/Ia, aMMHUAKA

4.5

du3nuecKue U XUMHYECKHE CBOMCTBa OKCHI0B HemeramioB: cepol (1V, VI),
azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), xpemuusi(1V). [Tonyuenune

OKCHUJ0B HEMETAIJIOB

4.6

Xumnueckue cBoiictBa okcunoB: MetamoB |IA-IIIA rpynn, mmuka, meau(ll) u

xenesa(ll, 11). [TonyyeHre OKCHIOB METAIIJIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBAaHUM M aM(OTEpHBIX T'MIPOKCHAOB (Ha MpHUMeEpe
THIPOKCUIOB  aJIOMUHUS, JKene3a, IuHKa). [lomyuyeHue ocHoOBaHUU U

aM(OTEpHBIX TUAPOKCUIOB

4.8

OOme XMMHUYEeCKHe CBOWCTBA KHCIOT: XJOPOBOJOPOIHON, CEPOBOJIOPOJIHOM,
CEpPHHUCTOM, CepHOM, a30THOH, (ochOopHON, KpeMHHEBOU, yroibHOH. OcoObie
XMMHUYECKHE CBOWCTBA KOHIIEHTPUPOBAHHOW CEPHOM M a30THOW KHUCIIOT.

[Tonyuyenue kucimor

4.9

OOme xuMU4Yeckre cBoiicTBa cpenHux coneil. [lomyuenue coneit

4.10

[Monydenune, coOupaHue, pacrmo3HAaBaHHE BOAOPOJA, KHUCIOPOAA, aAMMHAKa,

YIJICKUCIIOIo ra3a B na60paTop1/H/1
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HOJ’IY‘ICHI/IC aMMHakKa, cepHoﬁ U a30THOH KHCIIOT B MMPOMBIINIJICHHOCTH. O6H_II/IC

CIOCOOBI TOTYYCHUSI METAIIJIOB




4.12

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/If/’I

XUMHYECKUE PEAKIUU

5.1

Knaccudukanus XMMUYECKNX peakIuil M0 pa3IMYHbIM [IPU3HAKAM: MO YUCITY H
COCTaBy YYaCTBYIOIIMX B pPEAKIMU BEUIECTB, IO TemIoBoMy 3¢¢ekTy, 1o

HM3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKUX YJIEMEHTOB

5.2

TernoBoit AP hexT XMMUIECKOH peakiny, TEPMOXUMHUYECKNE YpaBHEHHS. DK30-

1 OHAOTCPMHUUYCCKUE PCAKIUH. TepMOXI/IMI/I‘IeCKI/IC YpaBHCHHA

5.3

OKUCINTEIBHOBOCCTAHOBUTENbHBIE peakiui. OKUCIUTENN U BOCCTAHOBUTEIH.
[Ipomieccbl  OKUCIIEHHSI W BOCCTAaHOBJICHHSA.  OJIEKTPOHHBIA  OanaHc

OKHUCIIMTEIILHOBOCCTAHOBHUTEIILHOM p€aknuun

5.4

Teopus 371EKTPOIUTHUECKON qucconranuu. KaTuoHsl, aHHOHBI. DJIEKTPOJIUTHI U

HCOJICKTPOJINTHI. CunpHbIe U cabbIe QJICKTPOJIUTHI. CreneHb AucCcoranumn

5.5

Peakiuu wonHoro oOMeHa. YCJIOBHSI MPOTEKAHUs PEaKIMid HOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPAaBHCHUSA peaKuHﬁ

Xumus u OKpYyKaromiasa cpeaia

6.1

BemecrBa m Marepuansl B IIOBCEAHEBHOM JKM3HM 4YelOBeKa. besomacHoe
UCIOJIb30BAaHUE BELIECTB M XUMMUYECKUX peakuuil B jaboparopuu U OBITY.

HepBaﬂ IIOMOIIb ITPpHU XUMHUYCCKUX OKOT'aX U OTPABJICHUAX

6.2

XUMHUECKOE 3arpsi3HEHHE OKpyXarolled cpelapl  (KHCIOTHBIE — JIOKIM,
3arps3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI €ro MNperoTBpAIlCHUs
[Ipenensnas nomyctumass koHueHtpauus BemectB (ITAK). Ponp xumum B
pelIeHNH HKOJOTHUECKUX TNpolieM. VYcCuileHue MapHUKOBOro »ddekra,

pa3pylieHue 030HOBOTO CIIOS

6.3

IIpumenenue cepsl, a3ota, ¢ocdopa, yriaeposaa, KpeMHHUS U MX COCIUHEHUN B
OBITY, MeIWIMHE, TPOMBIIUIEHHOCTH W CEeIbCKOM xo3siicTBe. [lpumeHenue
METAJUIOB M CIUIaBOB (CTajlb, YYyT'yH, [IIOpPAJIOMUHUM, OpoH3a) B OBITY U
MPOMBIIIJICHHOCTH UX coeAnHeHui. [IoHATHEe 0 KOPpO3MH METAUIOB, OCHOBHBIE

CITOCOOBI 3alllUTHI UX OT KOPPO3UU

6.4

[IpupoaHble UCTOYHUKU YTIEBOJIOPOAOB (Yroyib, NPUPOIAHBIA Tra3, HedTh),

MIPOYKTHI UX MepepadoTku (OEH3UH), UX POIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavanbHBIE TOHSATHA OO0 OpPraHMYECKMX BEIIECTBAX KaK O COCAMHEHHSIX
yriepozaa (MeTaH, 3TaH, STUJIEH, alleTUIIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTA).
[TonsiTHE O OMONOTMYECKH BaXKHBIX BEIIECTBAX: JKUpaX, OeNKax, yriaeBolax — U UX

POJIM B )KU3HU YCIIOBCKA




7 Pacuérsr:
7.1 1o hopMynaMm XUMHYECKHX COCAMHEHUM
1.2 Macchl (MacCOBOM) JTOJIM PACTBOPEHHOTO BEIIIECTBA B PaCTBOPE
7.3 10 XUMUYECKUM YPABHCHHSIM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumusl: 8-i kiacc: 6a30BbIl YPOBEHB: YUCOHUK; 5-¢ U3aHUE,
nepepadotanHoe ["abpuensu O.C., Octpoymon WU.I'., Cnaakos C.A.
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBeienue»

» Xumusi: 9-ii kiacc: 6a30BbIi YPOBEHb: YUECOHUK; S-€ U3JaHUE,
nepepadbotanHoe ["'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.

AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

* https://resh.edu.ru/

« https://uchi.ru/

* https://edu.skysmart.ru/

* https://nsportal.ru/

* https://infourok.ru/

* https://multiurok.ru/

* https://www.yaklass.ru/
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