e}lﬁl' o6t ‘6pas a‘rénunﬁu wikona Nel
a HosocnGupekoi obnacty

PABOYASI TTPOI PAMNM 1A

\m)




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 OCHOBEe (QenepanbHONl paboueil MporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4deHusl, BOCIUTAHUS M PA3BUTHUA OOYYAIOMIMXCS CpPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU cojiepXKaHus, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIYKUT OCHOBOM Juisi (OPMHUPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpoBaHUS KYJIbTYpPbI IMYHOCTH, €€ 00111eH U (PyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOMN NESTEIHHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaOIINXCS;



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

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSA.

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

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

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

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

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YpPOBHSI K JPYyrOoMy, BBINOJHSAS (QPYHKIUM OOBSICHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

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

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



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PeaKiuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUI U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

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

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

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOyJaromuxcss K CaMOCTOSITEIbHON MMO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

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

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHMA OOBSACHATP M OILICHUBATH SIBJICHUA
OKPY’KaIOIIer0 MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYeHHBbIC MPH HU3YUCHHUH
XMUMHH, TPUMEHATh UX IpPU PEIIEHUH NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS LEHHOCTH XUMHUYECKHX 3HAHUW JUIS BBIPAOOTKH DKOJIIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHs  OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
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 BemjectBa. Du3nMueckue CBOWCTBA BEIIECTB. ATrperaTHO€ COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumudaeckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHYECKHUX JJICMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COCIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AWHUI[ BellecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEAKIUH (COeTUHEHNs, Pa3I0KEHHUsI, 3aMEIECHUs], OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
dbu3nyeckux CBOWCTB OOpa3lloOB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE TMPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasjioxkeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapusi, pa3ioKEHUE TUIPOKCHIA
menu (I1) mpu HarpeBaHuu, B3auMOJEHCTBHE Kefe3a ¢ pacTBopoM cosr Meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLISAIUSA, XpoMaTorpadusi, MpoBeJeHNUE OUYNCTKH MOBApEHHON
COJIM, HaAOJIOJIEHHWE W  ONHWCaHuE  pe3yJbTaTOB  TMPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimoposn — 3neMeHT U mpocToe
BemecTBO. Haxoxjaenue kuciopoaa B Mpupojae, (U3MUecKue M XHUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



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

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

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

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHHne NpUPOIHBIX BoJ. OXpaHa U OUUCTKA MPUPOIHBIX BO/I.

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

OcunoBanus. Knaccudukanuss ocHoBaHMM: MIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

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

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

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEEICHUE COAECPKaHUs KHUCIOPOAa B BO3AYXE, MOJIYUCHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
ONMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHWE, PACIO3HABAaHUE W W3YUYCHUE
CBOMCTB BOJIOpojia (TopeHue), B3auMojaeiicTBue Bojopoaa ¢ okcugaom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE M3MEHEHUSI OKPACKM MHIUKATOPOB B PACTBOPAX KUCIOT W IIEIOYEH,
u3ydyeHue B3zaumojeicTBua okcuaa meau (II) ¢ pacTBOpoM CEpHON KHCIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUWM, BBITECHEHHWE OJIHOIO MeETajula JPYTMM M3 PAacTBOpA COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad MO0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHECHUI.

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

[lepBble TOTMBITKM KIACCU(PHUKAIIMA XUMUYECKUX dJeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cuCTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTomnbl. OnexkTponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUSl pajJhyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

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

Xumudeckass cBa3b. KoBajieHTHass (moyisipHass W HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

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

Xumuueckuii IKcnepumenm:

H3y4eHHe OOpasloB BEIIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanusi MeXNpeIMETHBIX CBSI3€M MpU U3YYEHHM XUMHHM B 8 KJacce
OCYIIECTBJISICTCS. 4Yepe3 HCIONB30BAHUE KaK OOIMMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIH (akT, TUIoTe3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

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

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TEPBBIX TPEX MEPHOJOB, Kalus, Kalblusi M HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

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

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

Knaccudukaiysa XuMU4eCcKUX peakiuii Mo pa3InvyHbIM MIPU3HAKaM (110 YHUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XUMHUYECKOW peakmuu. [loHsiTHE 00 0OpaTMMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

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



OKHCJIMTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAaKUU C  HCHOJB30BAHUEM  METOJIa
3JIEKTPOHHOTO OanaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuu noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpallléHHbIE HWOHHBbIE YypaBHEHUsI peakiuil. CBoOICTBa KHUCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
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 XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEMIECTB, MpOLECCa OWCCOLMALMU KHUCIOT, IIEJIOYEH U COJIEH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIe CTENEeHU OKUcIIeHHs. CTpoeHue U (PU3MYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa ¥ XJOPOBOJOPOJA HA OpPraHW3M YeEJOBEKa. BaxkHeWlme XJIOpuabl U UX
HAXOXJCHUE B MPUPOJIE.

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



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIoIIeW cpeabl COEIUHEHHSIMH cepbl (KHCIIOTHBIE JOXK[H,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmiast xapakrepucTuka 37eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENIEHU OKHUCIEHHUS. A30T, pacnpOCTPaHEHHE B MPUPOJE,
dusznyeckue U XxuMu4yeckue cBoicTea. Kpyrosopor a3ora B mpupoe. AMMHAK, ero
duznyecKkue u XMMHUUECKUE CBOMCTBA, oMy4yeHHe U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MOoJIydeHHe, (PU3MYECKhe U XUMHUYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3JAyXa, NHOuYBbl U BojnoéMoOB). docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaora, pu3nueckue U XUMUUECKHUE CBOMCTRA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapakrtepuctuka 31emMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMHUYECKHE CBOMCTBA, JEHCTBHE Ha JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoresa riao0albHOrO TOTEIJICHUS KiIMMara, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojlydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )XKMpax, OejKax, yriieBojax — 1 ux
poJiM B JKH3HM 4YEJOBEKa. MaTepualbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpencTtaBieHus 00
okcusie kpemaust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxxHelne CTpouTeNbHbIE MaTepHallbl: KepaMmHKa,



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

Xumuueckuii IKCnepumenm:

U3y4YeHue 0Opa3OB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJoreHOB M HX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHME C 0Opa3lamMu XJOPUAOB (TajJOre€HUIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHONW peaKIny Ha cyabdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE W M3YYCHUE CBOICTB aMMMakKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHUE KauyeCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE 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 TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. Ou3nyeckre U XUMUYECKUe CBOMCTBA MeTaiioB. OOmue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTampl: nonoxeHue B llepuoanueckon cucteMe XMMHYECKUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAUIbI MarHuid MW KalbLIMA: IIOJIOXKEHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTKkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

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

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

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KaJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xeneza (III), mequ (1), HaGnrOAEHUE M OMUCAHUE TIPOIIECCOB OKPAIIMBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenime
METAaJlJIbl U UX COCIMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

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

XUMUYECKOE 3arpsi3HEHUE OKpYKAroUEH cpeanl (MpeaenbHas IO0MyCcTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzamnus MexXnpeaMeTHBIX CBS3€H MpH M3YYeHMH XMUMHHM B 9 Kiacce
OCYILIECTBIISIETCSl 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 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, HYKIU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CruiaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocdepa, rugpochepa, MHUHEpPaTIbl, TOPHBIE MOPOJBI,
MI0JIC3HbIE UCKOTIaeMblIe, TOILIIUBO, BOJIHBIE peCypChl.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyUEHHUS XMMUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMd M HOPMaMHU TMOBEJIEHUS M CIOCOOCTBYIOT Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKECHUAX W OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TIPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUU B TO3HAHUU ATUX 3aKOHOMEPHOCTEH;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa30BaHHUIO, TPOEKTHOW U  HCCIIE0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

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

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuil u TpyJa pa3aIudyHOro 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 XMUMHUHU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CyLIECTBOBAaHUS, IOHMMAaHUE [IEHHOCTH 310POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MMACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMHU, a TAKXKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTUYECKUX MpOoOJeM M MyTel WX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

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



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHHUIO U OCYIIECTBIICHHIO Y4EOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

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

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

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

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

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

Pabora c undopmanueii:

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



YMEHHE MPUMEHSITh Pa3IUYHbIE METOJbI U 3allpoChl MPU MOUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO MCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

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

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

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

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1ab0paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

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

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIC JCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIOJIb30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

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



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyueHus B 8 kjacce npeMeTHbIEC pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMENICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, pPaanycC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBS3b, MOH, KaTUOH, aHMOH, PACTBOp, MaccoBas J0Ji1 BEIIEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCIOJb30BATh XHWMHUYECKYIO CHUMBOJMKY ISl COCTaBieHHUS (opmys
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJE€HTHAasT M HOHHas) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAaHEHHS MAacCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckass cucTteMa XuMHYecKuX diemeHToB 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, HEOPTaHUYCCKHUE BEICCTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIA;

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

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEeHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

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

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM 000pYy/IOBaHHEM, a TakXKe TMpaBWiaM OOpalleHusl C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECIEHHON MAaCcCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xoHiy 00yueHus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS 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 CBSA3b, TEIJIOBOU ADEeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
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
xoHuenTpauus [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 CTENEHb OKUCICHUS XUMUYECKUX 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 XUMHUYECKOU (hopmylie, XapakTep Cpelbl 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
Tabnuuynyo (opmy Ileprogndyeckoid CUCTEMBbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «1modoyHas
noarpymnmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOEHHUSI  aTOMOB  XHUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npezaenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOEHHUS 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 CHENU(PUISCKHE XUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIATb YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHbIE YPABHEHHS PEAKLIMI HOHHOT'O



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca STUX PEaKIni;
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 JIOJIO BEIIECTBA B PACTBOPE, MMPOBOAMUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7ab0opaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYCHHUIO U COOMPAHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

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

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I U3y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoandecTBo yacoB
Ne HaumeHoBaHue pa3iesioB U TeM dyekTpoHHbIe (LM POBbLIE)
KoHTpoJibHbIe IIpakTH4eckue
n/n NpOrpamMmbl Bceero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThbI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumust — BakHas o0J1acTb
1.1 €CTECTBO3HAHMS U IIPAKTHYECKON 5 2 bubnnorexa LIOK
' p https://m.edso00.ru/7f41837c
IEeITEILHOCTH YeJIOBEKA
Bbubnuoreka 1IOK
1.2 BemmectBa 1 XUMHYECKHE pEAKITUN 15 1 1

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

Htoro no pazneny 20

Pa3nen 2. BaxkHeiimume npeactaBuTe/ M HEOPraHMYECKUX BellleCTB

bubmuorexa [JOK
2.1 Bosznyx. Kucnopon. ITonsitie 06 okcugax 6 https://m.edsoo.ru/7f41837¢
bu6nuoreka [IOK
2.2 Bomopon. TlonsiTre 0 KucmoTax u comsix 8 1 https://m.edsoo.ru/7f41837¢
bu6nuoreka [IOK
2. Bona. P ! 1 1
3 ona. PactBopsl. [ToHsiTHE 00 OCHOBaHUSAX 5 https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIaCChl HEOPTAHUUECKUX 11 1 1 bubnmnoreka [JOK
' COEIMHEHUI https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznea 3. [lepuoagnueckuii 3axoH u [lepuoauveckas cucrema xumuueckux 3jemMeHToB /. U. MenpaeseeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE P€aKIuu

bu6nuoreka [IOK

1 IT i IT 7
3 eproanyecKkuii 3akoH u [leproanueckas https://m.edsoo.ru/7f41837¢



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

cUcTeMa XUMUYECKUX dnieMeHToB /1. U.
MenaeneeBa. CtpoeHue aTroma

3.9 Xumunueckas cBsi3b. OKMCIUTETBLHO- g
' BOCCTaHOBHTEIIBHBIC PEAKIIUH

Hroro no pazgeny 15

PesepBHOe Bpems 3

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 08



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

9 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM JuaekTpoHHbIe (UU(pOBbHIE)
KoHTpoJibHbIE IIpakTHYeckue
n/n | NmporpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoTshI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTOpEeHue u yriaybienue 3HaHUN 5 1 bubnmoreka [JOK
' OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiacca https://m.edsoo0.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaxiui https://m.eds00.ru/7f41a636
13 DNEKTPOIUTHYECKAS AUCCOIUAITHS. 3 1 1 bubnunoreka [JOK
' XHMMHMYECKHUE PEAKIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast xapaKTepUCTHKA XUMUYECKHX 4 1 bubnnorexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edso0.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.2 anemeHTOB VIA-rpynmel. Cepa u e€ 6 bubmorexa HOK
' PYHIIBL 2-ep https://m.edso0.ru/7f41a636
COETUHEHUS
OO61mas xapakTepuCcTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpymbl. A3ot, pochop n 7 1 bubmmorexa [TOK
' PYIHAL ’ P https://m.edsoo.ru/7f41a636
UX COCTUHEHUS
OO01mas xapakTepruCcTHKa XUMUIECKIX
24 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa [JOK
' . Py ' poa https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCAMHCHHUS
Hroro 1o pasneny 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. MeTaJIbl M X COCIUHEHU ST

bu6mmoreka [JOK
A 7 4
3 Obumme croHcTBa MeTalIoR https://m.eds00.ru/7f41a636
. bubnmoreka [JOK
2 B 1
3 QKHEHUIINE METAIIBL U UX COEINHEHUS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
41 BemectBa u Mmatepuansl B ;KU3HU 3 bubnunoreka [JOK
' 4elloBeKa https://m.edso00.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpemst 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N KounyecTBO 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
, Tema ypoka KoHTpoJibHbIE IpakTHyeckune o0pa3oBaTte/ibHbIE
n/n Bceero H3Y4YeHH S
padoTbI padoThbI pecypchl
1 IIpeamer xumun. Poss xumuu B 1 bubnuoreka [JOK
JKW3HU yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
5 IlonsTrue o MeTOgaX MO3HAHUA B 1 bubmuoreka [IOK
XUMUHU https://m.edsoo.ru/ff0d227e
[IpakTuueckas paborta Ne 1
3 «[IpaBumna paboTsl B 1abopaTropuu u 1 bubmmoreka [JOK
pUEMBI OOpaICHHS C https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM 000PYIOBAHUEM
CraproBasi KOHTpPOJIbLHasi padoTa
4 ‘ll/lcfme BE eCTBapI/I cMecHu ’ 1 bubmmorexa [IOK
Hl . https://m.edsoo.ru/ff0d26ca
CrniocoOsI pa3eneHus cMecei
[IpakTuueckas padora Ne 2
5) «Paznenenue cmecelt (Ha mpumepe 1 bubsmorexa [TOK
: . PHMEP https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
bu6nmorexa LIOK
A 1
6 TOMBE I MOTICRYITHE https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubnuoreka [{OK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOXKHBIE BEIIECTBA 1 bubmorexa HOK
p . https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUCHUE 1 bubmorexa HOK
Yp i https://m.edsoo.ru/ff0d2d50



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

3aKOH IOCTOSIHCTBA COCTaBa
BellecTB. XuUMuyeckas popmyia.

bubnunorexa LIOK

10
BaneHTHOCTE aTOMOB XMMHUYECKHX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHOcUTENIbHAS aTOMHAs Macca.
11 OtHOcHUTENbHAS MOJICKYJISIpHAs bubmmorexa [JOK
YIp https://m.eds00.ru/ff0d323c
Macca
12 MaccoBasi 107151 XMMHAYECKOTO bubnuorexa [JOK
3JIEMEHTA B COEUHECHUHN https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. Moib. bubnunoreka LIOK
MomnsipHast macca https://m.edsoo0.ru/ff0d5230
14 du3nyeckne U XUMUYCCKHE bubnunoreka LIOK
sIBJICHUSI. XUMHUUYECKasl peaKIusi https://m.edsoo.ru/ff0d37fa
[Ipu3Haky U ycinoBus NPOTEKAHUS bubnuoreka [IOK
15 .
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubmuoreka [IOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Beraucienuns konmuaecTBa, MacChl
17 BEIECTBA 10 YPABHEHUSIM bubsmorexa [TOK
- P . https://m.edso0.ru/ff0d5708
XUMHYECKHUX PEaKIIHii
Knaccudukanms xumuaecknx
18 €aKIuii (CoeTMHEHHS buomorexa LIOK
beardl g ’ https://m.eds00.ru/ff0d3f34
pa3oXKeHus, 3aMellleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHImKIoneaucT. O600ImeHne 1 bubmmorexa [JOK
t AT, Hf https://m.edsoo.ru/ff0d40c4
CHUCTeMaTH3aIs 3HaHUI
20 KonrtponsHas padora Nel no reme bu6muoreka [JOK

«BellecTBa 1 XUMHUYECKHUE

https://m.edsoo.ru/ff0d4290



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

peaKium»

Bo3nyx — cMech razos. Coctas

bu6nmoreka [IOK

21 o3nyxa. Kucimopong — sneme
BOSAYX HeIopo JIEMEHT 1 https://m.edsoo.ru/ff0d448e
npoctoe Bemectso. O30H
dusnueckre U XUMHUUYECKUE

99 CBOMCTBa KHCJIOpOJa (peaKIuu bubnmnoreka HOK
okucaeHus, ropenue). [lonsarue 06 https://m.edsoo.ru/ff0d4614
OKCHIAX
Crioco0bl TTOJIYYEHUS KUCIOPOaa B

23 J1adbopaTopun iqn OMLII_HJ'IGHILOCTI/I bubmorexa HOK

patop p ' https://m.edsoo.ru/ff0d497a
[IpuMeHeHHEe KHCIopoIa
TemnoBoit 3¢ ekt xumMuaeckoit
peakiuu, MOHATHE O
24 TEPMOXUMHUUYECKOM YPABHEHUH bubmorexa HOK
P M i https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJO0TEPMHUUYECKHUX
peaKIusx
TomnuBo (HedTh, yroib U METaH).
25 3ar ;13He1§1/1e(11;03 ¢ a, CII0COOBI Zro bubmorexa HOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALECHUS
[IpakTuueckas padora Ne 3 o Teme
26 «ITonyuenne u cobupanue bubnmorexa IOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUEHUE €TO CBOWCTB)»

97 Bonopon — anemeHT u mpocroe bubmuoreka [IOK
BelecTBo. HaxoxaeHnne B npupojie https://m.edsoo.ru/ff0d4dd0
dusnueckue U XUMHUYECKHUE

28 cBoucTBa Bogopoaa. [Ipumenenue bubmmorexa TTOK

Aoposa- 11b https://m.edsoo.ru/ffod4ddo
BOAOpOJA
29 [ToHsITHE O KUCITOTaX U CONSIX but6mmoreka [IOK



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

Cnoco0bl noity4eHus BOA0poia B

https://m.edsoo.ru/ff0d50d2
bubnunoreka LIOK

30 nabopaTopun https://m.edsoo.ru/ff0d4dd0
[Tpaktuyeckas padora Ne 4 o Teme

31 «[Tomyuenne u cobupanue bubamorexa LIOK

. https://m.edsoo.ru/ff0d4f42
BOJIOPO/a, U3yUYEHUE €r0 CBOMCTBY

32 Mosipablii 00bEM ra3oB. 3aK0H bubnmnoreka HOK
ABorazipo https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOJIMYECTBA

33 BEIIECTBA ra3a Mo ero U3BECTHOMY bubmmorexa [JOK

. https://m.edsoo.ru/ff0d55a0
KOJMYECTBY BEIIECTBA HIIK 00BEMY
Beruncnenus 006EMOB ra3oB 10

34 YPaBHEHHUIO peaklii Ha OCHOBE Bbu6mmoteka [JOK
3aKOHA OOBEMHBIX OTHOIIICHUMA https://m.edso0.ru/ff0d5708
razoB

35 DOU3nIeCKre U XUMHUYECKHUE bubnuoreka [{OK
CBOICTBA BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [ToHsTHE 00 bubmuoreka [IOK
WHJUKATOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTens.

37 Hacriienspie 1 HeHACHIIIIEHHBIC bubmmoreka IIOK
pactBopbl. MaccoBas 1oJist https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 o Teme

38 «IIpuroroBiieHHE PaCTBOPOB C bu6muoreka [JOK
ONpeAcIEHHON MacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»

39 KonTpomnbHas padota Ne2 mo Teme bubmmoreka [JOK



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

«Kucnopoa. Bonopoa. Boga»

https://m.edsoo.ru/ff0d6342

OKcupl: coCTaB, KJIacCUpUKaIUs,

bub6nmoreka [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue u xuMuyeckue
41 CBOMCTBA KHCIIOTHBIX, OCHOBHBIX U bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEepPHBIX OKCHJIOB
42 OcHoBaHUs: COCTaB, bubnunorexa LIOK
KJ1accuukanms, HOMEHKIJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuyenue n xummudeckue bubnuoreka [IOK
CBOWCTBa OCHOBAaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocraB, Kimaccudukanms, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyuyenue u xumMuyeckue Bbu6motreka [JOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ff0Odfee2
Conu (cpenHue): HOMEHKIATypa,
46 cnoco((ibll) HIE)J'I )eHI/ISI XI/IMI/I‘{ZSKI/IC bubmorexa HOK
. yi ’ https://m.eds00.ru/00ad9474
CBOWCTBa
ITpakTuyeckas padora Ne 6.
47 Pemenne skcriepuMeHTaIbHBIX bubmuoteka [IOK
3a1a4 o TeMe «OCHOBHBIE KIIACCHI https://m.edsoo.ru/00ad9b7c
HEOPraHWYECKUX COCAUHEHUI
I'eneTnyeckas CBSI3b MEXK,
48 KJIacCaMU HEO FaHI/I‘IeCKI/II:(y bubmorexa LOK
. p https://m.edsoo.ru/00ad9a50
COeTMHEHU I
49 O06001IeHNe U CUCTEMATU3AIIHS bubnuotexa [JOK
3HAHUU https://m.edsoo.ru/00ad9ch2
50 KonTponbnas padora Ne3 o teme bubmuoteka [IOK

"OCHOBHBIE KJIACCHI

https://m.edsoo.ru/00ad9ela
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HEOPraHUYeCKUX CoeqMHEHUN"

[lepBbie NOMBITKY KJIaCCUPUKATUU

bu6nmoreka [IOK

51 eckux 3yemMeHToB. [1o €eo
RUMITACCIHR SICMERTOB T https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX HJIEMEHTOB
[Tepuonuueckuii 3aKOH U
59 [Tepuonuueckas cucrema bubnmnoreka HOK
XHUMHYECKUX djeMeHToB /I, 1. https://m.edsoo.ru/00ada52c
MeneneeBa
53 [lepuoapl, TpyIIIbL, 10 TIITBI bubmorexa HOK
PHOAPL TPYHIBL, HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnnorexa [JOK
saep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
55 aTOMOB 3J1eMeHTOB Ileprnoguueckoii bubmmorexa [JOK
pHroa https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubmuoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa
57 JUIS pa3BUTHS HAYKH U MpakTUKU. [1. bubmuoteka [IOK
N. MenaeneeB — y4€HbIM, M€1aror https://m.edsoo.ru/00ada96e
Y TpaXKIaHUH
PesepBHelit ypok. O6001IeHNE U
CHCTEMAaTH3allHs 3HAHM / bubnunorexa LIOK
58 .
Bcepocculickas nmpoBepoyHas https://m.edsoo.ru/00adb33c
paborta
59 KonTponbnas padota Ne4 mo Teme bubnuorexa [JOK
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«CTtpoenue aroMa. XuMuuecKast
cBs3b» / I'KP/ Beepoccuiickas
IpoBepoyHas pabora

https://m.edsoo.ru/00adb486

60 DNEeKTPOOTPULIATEILHOCTh ATOMOB 1 bubnmnoreka HOK
XUMHYECKHX AJIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
61 Hormast xiiriecias cosp 1 https://m.edSO(I)l.rUIOOada034
62 KoBanentHas nossipHas 1 bubnmnoreka HOK
XMMHYECKasl CBA3b https://m.edsoo.ru/00adaab8
63 KoBasientHast nenomnsipHas 1 bubmmoreka [JOK
XUMHYECKasl CBA3b https://m.edsoo.ru/00adaab8
bubmmoreka [JOK
o4 CTenets okuCICHs 1 https://m.edso:)_.lru/OOadanS
65 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC 1 bubnnorexa [IOK
peakuuu https://m.edso0.ru/00adb076
bubmmoreka [JOK
66 OKHCIUTENN M BOCCTAHOBUTEITU 1 https://m.e dsogru 100adb076
PesepubIil ypok. O6006111eHIE 1
67 cUCTeMaTu3alys 3HaHUI 0 TeMe 1 bubmuoreka [JOK
«CTtpoenne aroma. XuMuuecKast https://m.edsoo.ru/00ad9ch2
CBSI3b»
68 PesepBHblil ypok. O6006111eHE 1 1 bubmuoteka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jlara
Tema ypoxa Kontposabubie  IpakTuueckme oGpa3soBaTeabHbIe
n/n Bcero H3yYCHUS
padoThbI padoThbI pecypchl
[Iepnonrueckuit 3aKoH.

1 IIepuoanueckas cucrema 1 bubnuoreka [JOK
XUMHUYECKHX 31eMeHToB /. U. https://m.edsoo.ru/00adb59
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHUYECKHUX AJIEMEHTOB 1 bubmmorexa [JOK

i https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus 1 HoOMeHKIaTypa 1 bubnnoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buabsl XuMu4ueckoi CBS3U U THIIBI 1 bubnuorexa [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponsnas padora Nel no teme

5 «IloBTOpenue u yray0iaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3JIeioB Kypca 8
KJ1acca»

6 Knaccudukanus XuMHuecKux 1 bubnmorexa LIOK
PEAKLIHI MO pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMUYECKOMN

7 eakuu. [ToHsITHE O TOMOT€HHEIX U 1 bubnmorexa HOK
P ’ https://m.edso0.ru/00adbe9a
TeTePOTreHHBIX PEaKIIHIX
[ToHsITHE O XUMHUYECKOM

but6mmoreka [IOK
8 paBHOBeCHH. PaKTOPBI, BIUAIOLINE 1

Ha CKOPOCTb XUMHUYECKOH pcaknuuu

https://m.edsoo.ru/00adc28c
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" IMOJIOKCHUEC XUMHWYCCKOI'O
paBHOBECUA

OKHCIUTEIBHO-BOCCTAaHOBUTEIHHBIC

bub6nmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 nccoruanmu. CuibHbBIE U ci1a0ble Bubmaorexa ITOK
a HHATH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIUi Bubmorexa ITOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KACIOT U
12 OCHOBAaHHH B CBETE MPEACTaBICHUMN bubnnorexa [JOK
00 2JICKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
UCCOLIMAINU
XUMHUYECKHE CBOKMCTBA COJIEH B
13 CBeTe IpeAcTaBiIeHuil 00 buGnuorexa [IOK
pea o https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JUCCOIHAITIHI
14 ITonsiTHE O TUAPOIU3E COJIEH bubnmorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06o01eHre U cucTeMaTru3aIus bubmuoreka [IOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTuueckas padbora Ne 1.
16 «Perrenne KCriepuMeEHTaAIbHBIX Bubmiorexa OK
p https://m.edsoo.ru/00addbfa
3a71a4uy
KonTtponbHas pabora Ne2 o treme
17 «IIIEKTPOIUTUYECKAS TUCCOIMALINS bubnnorexa [JOK
P ! HHATI. https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B paCTBOPAX)»
18 OO01mas XxapakTepuCcTHKa TaJIOT€HOB. bubnuoteka [JOK

XUMHUYECKUE CBOWCTBA HA IIPUMEPE

https://m.edsoo.ru/00addfe2
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xJjiopa

XnopoBogopoa. CossiHast KUCIIOTa,

bu6nmoreka [IOK

19 XMMHYECKHE CBOMCTBA, ITOJYUEHUE,
- https://m.edsoo.ru/00ade104
MPUMEHCHUE
[TpakTrueckas padora Ne 2 o Teme
20 «[TomydeHnne CoITHOM KUCIOTHI bubmorexa LOK
yi N N ’ https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOUCTB»
Brruncnenus no ypaBHEeHUSIM
21 XUMUUYECKUX PEAKLINN, €CII OQUH U3 buGnuorexa [IOK
p ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO0m1as XxapakTepuCTUKa JIEMEHTOB bubmmoreka [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKALIUY CEPBHI.
93 Haxoxnenue cepol u €€ coeqMHEHUN bubnnorexa [JOK
B IIpUpoOJie. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
CephI
CepoBoaopoji, CTpOEHHUE,
24 (bnznqecml;e U XI/II:/II/I‘IGCKI/IG bubmmorexa LIOK
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcunsl cepbl. CepHas KHCIIOTA,
25 (1)1/1314%01(1/15 U xm\fnqecxne bubmorexa LOK
. https://m.edsoo.ru/00adea28
CBOIICTBa, MPUMEHEHHE
XUMUYECKUE PEAKIIUH, JISKAIIUE B
OCHOBE TIPOMBIIIICHHOTO CI0c00a
26 MIOJIyYEHUS CEPHOU KUCIIOTBI. bu6muoreka [IOK

XUMHUECKOE 3arps3HEHNE
OKpYXKaroIllel cpelibl COEANHEHUSAMHU
cepbl

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade104
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Briuncienne MaccoBOM 10U

bubnunoreka LIOK

27
BBIXOJa IPOJIYKTA PEAKIIUHI https://m.edsoo.ru/00adec8a
OO01mas XxapakTepuCTHKA dJICMCHTOB
VA-rpynmesl. A30T,

28 acII po}:i aHEHHEC B IIPUPOJIE bubmorexa [IOK
pacpoctp PHPOZE, https://m.edso0.ru/00adeea6
¢du3nvecKkre 1 XUMHYECKHE
CBOMCTBa
AMMHaK, ero Gu3n4ecKue u

29 XHMUYECKHE CBOMCTBA, IOIyUICHUE bubmorexa [JOK

’ yi https://m.edsoo.ru/00adf004
U TIPUMCHEHUE
[TpakTiueckas padorta Ne 3 o reme
30 «ITonyuenue aMMuaka, H3ydeHHE bubmorexa LOK
yqu 1Y https://m.eds00.ru/00adf180
€ro CBOMCTB»

31 A3oTHas KucaoTa, e€ Gu3ndecKkue u bubnunoreka LIOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATHHBIX

32 00peHuii. XMMHYECKOE bubmorexa HOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaloIIel cpebl
COCAUHECHUSIMH a30Ta
dochop. Oxcun dpochopa (V) u

33 (1)00((11))0 pHa$1 KI/ICJ'I((i))Ta q)(ppl?sn(qe)CKHe u bubmorexa [IOK

p N https://m.edso00.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOIy4YCHUE
Hcnonws3oBanue ¢pocdaros B

34 KaueCTBE MHUHEPAILHBIX YA0OPEHUH. bubnmoreka [JOK
3arpsi3HEeHUE MPUPOJTHON Cpeibl https://m.edsoo.ru/00adfc20
dbocdaramu

bubnunorexa LIOK
35 Yriiepon, pacpocTpaHeHUE B 1

https://m.edsoo.ru/00adfd9c
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npupoze, Gu3nvIecKue u

XHMHYECKHE CBOMCTBA

Oxkcupel yraeponaa, ux Gundeckue

1 XUMHYECKHE CBOMCTRA.

DKOJIOTUYecKre mpoodIeMBbl, 1 bubmmorexa LIOK
https://m.edsoo.ru/00adfebe

CBSI3aHHBIE C OKCHJIOM yTJIepo/ia

(V)

VYronpHas KUCoTa U €€ COu 1 bubmmorexa LIOK
https://m.edso0.ru/00ae006¢c

[IpakTrueckas padora Ne 4 o reme

"ITosrydyeHune yrieKucioro rasa. 1 1 Bbu6moreka [JOK

KauecTBenHnas peakuus Ha https://m.edsoo.ru/00ae027e

KapOoHaT-HOH"

[TepBoHauaNbHBIE TOHATHS 00

OpraHUYECKUX BEIIECTBAX KaK O 1 bubmmorexa LIOK
https://m.edsoo.ru/00ae054e

COCIMHEHUSIX YTIIepoia

Kpemnuii u ero coennHeHus 1 bubmmorexa [OK
https://m.edsoo.ru/00ae080a

[IpakTuueckas padbora Ne 5.

Pemenne skcniepuMeHTalIbHBIX 1 1 bubmuoreka [IOK

3aj1a4 1o teme «BakHelme https://m.edso0.ru/00ae0bf2

HEMETaJUTBl U UX COCTUHEHHUS

Konrtponsnas padora Ne3 o teme

«BaxHeie HeMeTaIbl U UX 1 1 bubmmorexa [JOK
https://m.edso0.ru/00ae0e18

COCIUHCHHS

OO01mas xapakTepuCcTHKa

XHUMUYECKHX DJIEMEHTOB — 1 bubnunorexa LIOK

MeTaJuIoB. MeTannuueckas CBsI3b U https://m.edsoo.ru/00ael03e

MeTaJUTMYecKasi KpUCTAITMIeCKast
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pemérka. Pu3nyecKue CBOMCTBA

METAJUIOB
XUMHYECKHE CBOMCTBA METAJIOB.
44 DIEKTPOXUMUYECKUN D Bubmaorexa ITOK
pOXHM A https://m.eds00.ru/00ae1156
HANPSDKEHUH METaJIOB
OO0mue crnocoObI MOTYYEHUS
MmeTtaiuioB. CruiaBel. Beraucienus no
45 aBHEHUIM XUMHYECKHUX PEAKIIUU Bubmaorexa ITOK
yp PCAKIHIH, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJCPKHUT
IpUMECH
46 IToHsaTHe 0 KOPPO3UU METAILIOB bubnnorexa [JOK
pP https://m.edso0.ru/00ael1278
bubnunoreka LIOK
47
Ilenounpie MeTa bl https://m.edso0.ru/00ael14b?2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnnorexa [JOK
KaJIus https://m.edso0.ru/00ael14b?2
49 [IlenouHo3eMenbHBIE METAILIBI — bubnuoreka [{OK
KaIbIIMA U Mardui https://m.edsoo.ru/00ae15e8
50 Baxueiiime coeIMHEHN KaJlbUA bubmorexa LOK
a B https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATH3ALIIS
3HaHUU
59 JKEcTKOCTh BOJBI U CITIOCOOBI €& bubmmoteka IIOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 "YKEcTKOCTh BOABI M METOIBI €8 bubnnorexa [JOK
" 8 8 https://m.edsoo.ru/00aelae8
yCTpaHCHUS
54 AmomMuHui bubnunorexa LIOK
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https://m.edsoo.ru/00aelc64

55 AmdoTepHbIe CBOICTBA OKCHIA U Bu6muotexa [JOK
TUJIPOKCHIA https://m.edso0.ru/00aelc64
56 Keneso bubnunoreka LIOK
https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIU bubmmoreka [JOK
xenesa (II) u xenesa (11I) https://m.edsoo.ru/00ae35e6
58 O000111eHNE U cCUCTEMATU3ALIIS
3HAHHH
[TpakTuueckast paborta No 7.
59 Pemienne skcnepruMeHTaIbHBIX bubmmoreka [JOK
3a7a4 o Teme «Baxkuerimnine https://m.edsoo.ru/00ae3de8
METAIIJIbl U UX COCTUHEHUS
Borurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHii, €CIU OJIUH U3
60 pEareHToB JIaH B U30BITKE WITH bubnunoreka LIOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso0.ru/00ae1750
MacCOBOH JOJIH BBIXOJIa POAYKTa
peakuu
61 O06o011eHre U cucTeMaTu3alus
3HAHUH
KonTponbHnas padora Ne4 o teme
62 «Bakueime MeTaIbl ¥ UX
COCTUHEHUS
BemecTBa 1 Matepuansl B bubmuorexa [IOK
63 .
IIOBCEIHEBHOU JKU3HHU YETI0BEKa https://m.edso0.ru/00ae3f50
64 XHUMHUUYECKOE 3arps3HEHUE bu6muoreka [IOK

OKPY’KaloIlel cpebl

https://m.edso0.ru/00ae4270
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65 Ponb xumuu B peniennu 1 Bu6muotexa [JOK
9KOJIOTUYECKHX MTPOOIeM https://m.edso0.ru/00ae4270
66 Peseprublit ypok. O600mIeHNE U 1 bubnuoreka [JOK
cucremarusanus 3Hanui HKP/ https://m.edso0.ru/00ae0dOa
67 PesepBHblit ypok. O60011€eHNE U 1 bubmmoreka [JOK
cHucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHeiit ypok. O600ICHHE 1 1 bubmmoreka [JOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

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

1

ITo Teme: «HepBOHa‘IaJ'ILHBIe XUMHWYCCKUC ITOHATHA

11

1.2

1.3

14

1.5

pacKpbIBaTh CMBICA OCHOBHBIX XUMHUYECKHUX IOHSATHH: aroM,
MOJIEKYJIa, XUMHYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CII0KHOE
BEIIECTBO, CMeCh (OJHOPOAHAs U HEOJHOPOAHAs), BaJCHTHOCTH,
OTHOCUTENIbHAs aTOMHasi ¥ MOJIEKYJISIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JOJS XHMHUYECKOTO
AJIEMEHTA B COEIMHEHUH, MOJISIPHBIM 00BEM, XUMHUUECKasl peaKius,
KIacCU(pUKallMsg  PEaKIHil: peakuuu COCAUHEHHsS, pEeaKIuu
pa3joXKeHUs, peaklMy 3aMEUIeHMs, peakuuu oOMeHa, 3K30- HU
HHJIOTEPMHUUYECKHE PEaKIUH, TEeIJIOBOH 3PPeKT peakuuu, pacTBop,

MaccoBas JI0JIS BeIIecTBa (MPOIEHTHAsI KOHIIEHTPAIlKs) B PaCTBOPE

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHSITUU U
NPUMEHATH OTU TOHATUA TIPU ONHWCAHUU BEIIECTB U HX
MPEBPALLCHHI

HCIOJIb30BaTh XUMHUYECKYI0 CUMBOIIUKY U1 COCTaBICHUS POpPMYT

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpbIBaTh CMBICII 3aKOHOB COXPAHEHUs MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJIIDHOTO YYE€HHS, 3aKOHA
ABoranpo

ONpeeNsiTh BaJeHTHOCTb AaTOMOB JJIEMEHTOB B OMHAapHBIX

COCOAUMHECHUAX

1.6

1.7

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUC PCAKIIUU (HO YUCIy U COCTaBYy

YYacCTBYIOUIMX B PEAKIMH BEILIECTB, 10 TEMIOBOMY 3PEKTY)

BBIYUCIIATh OTHOCHUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaCChI




BC€IICCTB

1.8

1.9

1.10

2.1

2.2

BBIYUCIIAThE MAaCCOBYIO JOJIO XUMHUYCCKOI'O 3JIEMCHTA I10 (bopMyne

COCIUHCHMUS,
BBIYMCIISATh MACCOBYIO JIOJIFO BELIECTBA B PaCTBOPE

MIPUMEHSTH €CTECTBEHHOHAYYHbIE  METOAbl  NO3HAHUSA  —
HaOJII0IeHuE, HU3MepeHue, MOJIETTUPOBAHHUE, SKCIEPUMEHT
(peasbHBIN U MBICIIEHHBIH)

ITo Teme: «BaxxHelne npeACTaBUTEIM HEOPTaHUYECKUX BEILIECTBY»
pacKpbIBaTh CMBICII OCHOBHBIX XHUMHMYECKUX TIOHSITHUH: OKCHU]I,
KHCJI0Ta, OCHOBAHHE, COJIb

ONpEAENATh MPUHAMICKHOCTh BELIECTB K OMPEACIEHHOMY KJIACCy

coenuHeHu# no popmMynam

2.3

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

2.4

2.5

2.6

XapakTepu3oBaTh (OMUCHIBATH) OOLIME XMMHYECKHUE CBOICTBa
BCIICCTB pa3IMYHLBIX KJIIACCOB, IOATBEPIKAAA OIMCAHNEC IPpUMECpaMU
MOJIEKYJIIPHBIX ~ YPaBHEHUM  COOTBETCTBYIOIIMX  XUMHYECKHUX
peakuui

IMPOrHO3UpPOBATH CBOMCTBA BEIICCTB B 3aBHCHMOCTH OT HX
KaueCTBEHHOT'O COCTaBa, BO3MOXHOCTH MPOTEKAHUS XMUMHYECKUX

HpeBpaHICHI/IfI B PA3JIMYHBIX YCIIOBUAX

CleloBaTh MpaBHJIAM I[IOJIb30BAHMUS XHWMHUYECKOW TOCyIoll U
mabopaTOpPHBIM 00OPYIOBAHHUEM, a TAKXKE MpPaBHIIaM OOpAIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HUHCTPYKLUHUSMU TO BBITTOJTHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IMOJYUYCHUIO U c061/1paHmo
ra3o00pa3HbIX BeUIeCTB (BOJAOPOJA U KUCIOPO/Ia), MPUTOTOBICHUIO
pacTBOpOB C ONpPEAECNIEHHOM MAacCOBOM JOJIEH PacTBOPEHHOTO
BEIIIECTBA, [UIAHUPOBATh U MPOBOAUTH XUMHUYECKHE YKCIIEPUMEHTHI
[0 Pacro3HaBaHUIO PAcTBOPOB IIENOYEH M KHUCIOT C IOMOIIbIO

MH/IUKATOPOB (JIaKMYC, (PeHOIPTATCHH, METUIOPAHXK U APYTHE)

2.7

MpOBOAUTDH pvaéTH 10 YPaBHCHHUIO XUMHYSCKOMN pcaknuuu

ITo teme: «llepmogmueckuin 3akoH u Ilepuommueckas cucrema
xumudeckux snemeHtoB J[. M. MennpeneeBa. CTpoeHuE aToMoOB.

Xumundeckas cBa3b. OKHUCIUTEILHO-BOCCTAHOBHUTCILHBIC pCaknuuun»

3.1

PacCKpbIBATb CMBICII OCHOBHBIX XUMHWYCCKUX MMOHSTHI: AApO aTroMa,



3.2

3.3

ANIEKTPOHHBIA CJIOM aroma, aTOMHas OpOWTalb, paguyc aToma,
XUMHUYCCKasd CBA3b, MOJIApHAasA W HCIOJpHAsA KOBAJICHTHAA CBA3b,
AIIEKTPOOTPHUILIATEILHOCTh, HMOHHAs CBS3b, WOH, KaTHOH, aHHOH,

CTETIEeHb OKHUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHE IIEMEHTHI

OINMCHIBATh U XapaKTepu30BaTh TaOIMYHYIO bopmy
[lepuonuyeckoil cUCTEMBl XHMHYECKHX JJIEMEHTOB: pas3jnyarh
NOHATUS  «TJaBHasg moxarpynmna (Arpymma)» ©  «mo0o4Has

noarpynna (brpymnmna)», «Masbie» u «00NbIINe)» MEPUOIbI

3.4

3.5

packpsiBaTh cmbici [lepuoamyeckoro 3akona J[.M. Menneneena:
JIEMOHCTPUPOBATh TMOHMMAHHE TEPUOJUYECKON  3aBUCUMOCTH
CBOICTB XMMHUYECKMX DJJIEMEHTOB OT WX TIOJIOKEHUS B

Ilepnonnueckoi cucreme

COOTHOCUTH  00O3HAueHHs, KOTOpble HMEITC B  Tabiule
«Ileppoguueckass cucreMa  XUMHYecKux  anemeHToB  J[.H.
MeneneeBay ¢ YMCIOBBIMHM XapaKTEPUCTUKAMHU CTPOEHHSI aTOMOB
XMMHYECKMX IJIEMEHTOB (COCTaB M 3apsj sAapa, olliee YHucio

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

3.7

9 KJIACC

OTpEAeNATh CTENEeHb OKUCICHHsS JJIEeMEHTOB B  OMHapHBIX
COEUHEHUSIX
OTPENENsATh BHUJ XUMUYECKOW CBsI3W (KOBAJICHTHAass M WOHHAs) B

HEOPTaHNUYCCKUX COCAUHCHUAX

Kon
NpoBEePsAEMOro
pe3yJbTara

1

11

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

ITo Teme: «BemecTBo U XUMUYECKasT PEAKIIUSD)

PaCKpheIBATG CMBICII OCHOBHBIX XWMHYCCKUX TMOHSTHMH: pacTBop,
QJICKTPOJIUTBI, HCIJICKTPOJIMTHBI, 3JICKTPOJIIUTUYCCKAA AUCCOLHALINA,
PC€aKIiuK TOHHOT'O O6MeHa, KaTaJin3aTop, XUMHUUYCCKOC PaBHOBCCHUC,
06paTI/IMBIC u H606paTI/IMBIC pcaKknuu,
OKHCIIMTCIBHOBOCCTAHOBHUTCIIBHBIC pcaKkuuu, OKHCIINTCIIb,

BOCCTAHOBHUTCIIb, OKHCJICHHEC W BOCCTAHOBJICHHUC, aJUJIOTPOIINA,



amdoTepHOCTh, XHMMHYECKas CBS3b (KOBAJICHTHAs, WOHHAas,
METaJIIINYeCKasi), KPHUCTANIMYeCKasi PEemIéTKa, CIUIaBBI, CKOPOCTh

XUMHYECKOM pC€aKnuu

1.2

HIUIFOCTPUPOBATL B3aUMOCBA3b OCHOBHbLIX XHMHWYCCKUX MOHATUH H
NPpUMCHATL OTU TOHATUA IIPU OINKMCAaHMMU BCHICCTB HU HX

MpEBpAILICHUI

1.3

COCTaBJIATh YPAaBHEHHs JIEKTPOIUTUYECKON AMCCOLMALMM KHUCIIOT,
LIEJI0YEN U COJIEM, TIOJIHBIE M COKPALIEHHBIE YPAaBHEHUS PEaKLMH

HOHHOTrO oOMeHa

1.4

pacKpbIBaTh CYIIHOCTb OKHCITUTEIbHO-BOCCTAHOBUTEILHBIX
pEaKIuil MOCPEICTBOM COCTABJICHHUS DJICKTPOHHOTrO OajaHca 3TUX

peakui

1.5

MpOBOAUTH paC‘léTH 110 YPaBHCHHUIO XHUMHYCSCKOM pCaKnuu

Ilo temam: «Hemeramnsl 1 ux coenquHeHUus» U «MeTaibl U UX

COCIUHCHUA

2.1

2.2

2.3

2.4

XapakTepu3oBaTh  (OMHMCHIBaTh) oOmMEe W CHCIU(UUECKHE
XUMHUYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, TIOTBEPKIAT
ONKCAaHWE TPUMEpPAMH MOJICKYJISIPHBIX W HWOHHBIX YpaBHCHHU

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

COCTaBJIATH YpaBHCHHA peaKHHﬁ, MOATBCPKAAOIMIUX
CYIICCTBOBAHUC T€HETUYECKOMN CBA3U MCKOY BC€IICCTBaAMHU

Pa3JIMYHEBIX KJIaACCOB

IMPOrHO3NPOBATH CBOICTBa BC€IIECCTB B 3aBHCHMOCTH OT HX
CTPOCHUS, BO3SMOXKHOCTH MPOTCKAHUA XUMHUYCCKUX npeBpameHI/HZ B

PAa3JINYHBIX YCIIOBUAX

CIE0BaTh MpaBWUJIAM IIOJb30BAHUS XUMHUYECKOM TIOCYIOW U
mabopaTOpHBIM O00OpPYZOBaHUEM, a TAK)Ke MpaBUIaM OOpalleHus C
BEILIECTBAMH B COOTBETCTBUU C HMHCTPYKLUUSIMH IO BBIIOJHEHHUIO
a00paTOPHBIX XUMHYECKUX OIBITOB IO TIOJYUYCHHIO U COOMPAHUIO

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

2.5

IPOBOJUTHh PEAKLMHU, MOJITBEPXKAAONINEe KaueCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM ITYTEM XJIOPHI-,
OpoMuza, wuoaun, kapbonar, Qocdar, cunmkar, cyiabdar,
THJIPOKCUIMOHBI, KATHOHBI aMMOHWSI, HOHBI M3YYEHHBIX METaJIOB,

MNPUCYTCTBYIOIINEC B BOOAHLIX paCTBOpPAX HCOPTraHNYCCKUX BCIICCTB



ITo Teme: «XuMUS 1 OKpY’KaroLias cpear

3.1

3.2

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuUuyeckux mnoHsatuit: [IJIK

BCIICCTBA,; KOPPO3Ud MCTAJIIIOB

MPUMEHATh OCHOBHBIC OMEPALMH MBICIUTEIIBHON JCSTEIIbHOCTU —
aHaJu3 W CHHTE3, CpaBHCHHE, OOOOIICHHE, CHCTEeMATH3alIlUIo,
BBISIBICHUE TPUYUHHO-CIICJACTBEHHBIX CBSI3€M — ISl M3Y4ECHHS
CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIHUH;, €CTECTBEHHOHAYYHBIC
METOJIbI TIO3HAHUS — HAOIIOJCHHE, W3MEPEHUEe, MOJCINPOBAHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIeMEHT COJAEPKAHMS

1

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

11

1.2

[Ipenmer xumuu. Posib XMMUU B ®U3HU YeIOBEKa. XUMUS B CUCTeME HaykK. Tena
U BemecTBa. Gu3nuecKue CBOMCTBA BELIECTB. ATperaTHOE COCTOSIHUE BEILIECTB
[Mousgtue o Meromax mo3HaHusg B XuMuH. Yucteie Bemntectsa U cMecu. CrnocoObl

pasaciICHus cMmecen

13

14

1.5

1.6

1.7

ATOMBEI WH MOJICKYIJIBI. Xumudeckue diieMeHThl. CHMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

XuMuueckas (I)OpMyna. BanenTHOCTE aTOMOB XMMHWUYECKHX 3JIEMCEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIICCTB. OTtHOocHUTEILHAS aTOMHas macca.
OTHOCHUTENLHASA MOJICKYJIsIpHas Macca. MaccoBas J0J1s1 XMMHUYECKOr0 3JIeMEHTa

B COCIMHCHNU

KommuectBo BemectBa. Monbs. MossipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4MCIa CTPYKTYPHBIX €IMHHUIl BemiecTBa. Pacué€rel mo dopmynam

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

duzndeckrue M XUMHUYCCKHE SBICHUSI. XUMHYCCKAs peakuusa u e€ IMIPpU3HAKH.
3akoH COXpPAaHCHUSA MACChl BCHICCTB. XHUMHYECKHUE YpaBHCHHUA. KHaCCI/I(l)I/IKaI_[I/IH

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

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKON MOCYJIOM, C IIpaBUIaMHU
paboTtel B saboparopud U TNpu€MaMu OOpalieHuss ¢  J1abopaTOpHBIM
o0opy0OBaHHEM, U3y4Y€HHWE U ONHUCAaHWE (PU3NYECKUX CBONCTB 00pa3IoB
HEOpPraHMYECKUX BEIIEeCTB, HaOMoIeHue Pu3nYecKuX (IJIaBJIeHNUE BOCKA, TasTHHE
JbJa, pacTHUpaHUE caxapa B CTYIKe, KUIEHHWE W KOHJEHCAalWsl BOJAbI) U
XUMUYECKUX  (TOpEHHE  CBEYM, MPOKAJIMBAHUE  MEAHOW  IPOBOJOKH,
B3aMMOJICICTBHE MeJla C KHCIIOTOW) SIBJICHHWM, HAOMIOJEHHE W OIHUCAHHE
NPU3HAKOB MPOTEKaHUS XUMHYECKHX peakiuil (pasznmokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KUCIOTHI C XJIOPUIOM Oapusi, pa3sioskeHre THAPOKCUAA
meau(Il) mpu HarpeBanum, B3aumo ieiicTBre xenesa ¢ pactsopom conu meau(1l),

M3y4eHUe CIIOCOOO0B pa3/ieJieHus: cMecel (C TOMOIIbI0 MarHuTa, GUIbTPOBAHUE,




2.1

2.2

2.3

BbIMIApMBaHUE, JUCTWUIALMUS, Xpomartorpadus), MpOBEIEHHUE  OYHCTKH
MOBAPEHHOM COJM, HAONIOJCHHE U ONMUCAHUE PE3yIbTaTOB MPOBEICHUS OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacCChl, CO3JIaHUE MOJEJECH MOJIeKYI

(ILIapoCTEPKHEBBIX)
Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

Boznyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 31€MEHT M IpocToe
BemlecTBo. HaxoxneHue kucinoposa B mpupoje, (U3NYeCKHe U XHMHUYECKUe
cBoiictBa (peakuuu ropenus). Oxkcuabl. [Ipumenenuwe kucinopona. CrocoObl
IOJY4YEeHUsl KHCIOpOoAa B JIaOOpaTOpuM M NpoMblluleHHOCTH. Kpyrosopor

KUCIIopoa B mpupoe. O30H — alIoTpornHas MOAU(GHUKALH KACIOpoIa

TernoBoit 3¢ ekt XuMUIeckoi peakiui, TEPMOXUMHUYECKUE YpaBHEHHUS, IK30-
U DHJIOTEPMHUYECKHE PeaKuK. TOIIMBO: yrojib U METaH. 3arps3HEHUE BO31yXa,

yCcUJICHHE TTapHUKOBOTO 3¢ dekra, pazpyiieHne 030HOBOTO CI0s

Bonopon — aneMeHT M mpocToe BemlecTBo. HaxoskneHue Boopoaa B MHPUPOJIE,
¢usnyeckue W XMMHUYECKHE CBOWCTBA, IPHUMEHEHHUE, CHOCOOBI IOIyYEHUS.

Kucmaote! u comu

2.4

Monsipablii 00BEM ra3oB. PacuéThl 0 XUMHUYECKUM YPaBHEHHSIM

2.5

®duznyeckue cBoiicTsa BoAbl. Boxa kak pacrBoputeins. PactBopbl. HacklieHHbIE
Y HEHAaCbIIIEHHbIE pacTBOpbl. PacTBopuMOCTh BeliecTB B Bojie. MaccoBasi 101
BElleCTBA B pacTBope. XuUMHUYECKHe cBoWcTBa BoAbl. OcHoBaHusa. Ponb
pacTBOpPOB B MPUPOJE M B KU3HU 4YejoBeka. KpyroBopoT BOIbI B MPHUPOAE.

3ar PA3SHCHUC TPUPOAHBIX BOM. OxpaHa " OUHUCTKA NPUPOJHBIX BOJ

2.6

2.7

2.8

Knaccugukanus Heopranmdeckux coequHeHuidt. Oxcuabl. Knaccupukanums
OKCHJIOB: cojeoOpasyomue (OCHOBHBIE, KHUCJIOTHBIE, aM(OTepHbIE) U
HeconeoOpa3ytone. Homenknatypa okcuaoB. Pdusnueckue W XUMHUECKUE

CBOICTBa OKCHAOB. [loiryueHne okcuaoB

OcHoBanus. Knaccupukanust OCHOBaHMM: IIENOYM UM HEPACTBOPUMBIE
ocHoBaHMA. HomeHkiatypa ocHoBaHui. du3nueckue U XUMHUYECKUE CBOMCTBA

ocHoBaHu. [Torydenne ocHOBaHMM
Kucnotel. Knaccudukarmus kuciaor. Homenknarypa kucinor. DPusznyeckue u
XUMHYECKHe CBOMCTBA KHCIOT. Psan aktmBHocTH MetammioB H.H. bekerosa.

HOJIy‘ICHI/IC KHUCIIOT

2.9

Comu. Homenknarypa coseil. @u3ndyeckue M XMMHUYECKHE CBOMCTBA COJIEH.

[Tommy4yenue conei




2.10

I'ereTmueckas cBA3b MEXKOY KilaCCaMH HCOPraHU4CCKUX CO@I[I/IHGHI/Iﬁ

2.11

3.1

3.2

3.3

XVWMHYECKUN  DKCIEPUMEHT:  KAayeCTBCHHOE  OINPEACIEHUE  COICpKaHUS
KHCJIOpO/ia B BO3JyXe, NOJYy4YEeHUE, COOMpaHHe, pacllO3HABaHHE U H3Y4YECHUE
CBOWCTB KHCIJIOpOJla, HAOIIOJEHUE B3aUMOJCHCTBUS BEIECTB C KUCIOPOJOM U
YCJIOBUSI BOSHUKHOBEHMS U IPEKpallleHusl ropeHus (lokapa), 03HaKOMJIEHUE C
o0pa3llaMu OKCUIOB M OIMCaHME MX CBOICTB, IOJy4eHUE, coOHpaHue,
pacno3HaBaHME M H3y4y€HHUE CBOMCTB BOJOpoja (FOpeHHE), B3aHMMOJECUCTBUE
Bostoposia ¢ okcunoMm menu(ll) (Bo3MOKHO MCIIOIB30BaHUE BHEOMATEPUAIIOB),
HaOMo/IeHue O00pa3IoB  BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIEOBaHUE
0COOEHHOCTEH  pacTBOpEHMs] BEUIECTB C  Pa3IMYHOM  pPacTBOPUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C OMNPEAEIEHHON MACCOBOM JIOJIEM PACTBOPEHHOIO
BEIIECTBA, B3aMMOJEHCTBHE BOABI C MeTaulaMu (HATpUEM M KaJlbI[MEeM)
(BOBMOXHO HCHOJIb30BaHUE BUJEOMATEPHUATIOB), OIPENEICHUE PacCTBOPOB
KACIOT W IIeJIoYed ¢ IMOMOUIbI0 HHIMKATOpOB, HCCIElIOBaHHE OO0pa3lioB
HEOpPraHMYECKUX BEILECTB PA3JIMYHBIX KJIaccoB, HAOIIOJEHHE W3MEHEHUS
OKpPAacKM HWHAMKAaTOPOB B pacTBOpax KHUCJIOT M  ULICJIIOYEH, HU3Y4YCHHE
B3aumozeiictBus okcuaa Meau(ll) ¢ pacTBopom cepHON KHUCIOTBHI, KHCIOT C
MeTaJlJIaMH, peakUnuil HEeNTpaau3aluuy, MoJIy4eHHEe HEpacTBOPUMBIX OCHOBAaHMIA,
BBITECHEHHWE OJIHOTO MeTajyla JpyruM U3 pacTBopa COJH, pELICHUE
SKCIIEPUMEHTAIBHBIX 3a1ad 10 TeMe «BakHelime Kiaacchl HEOPraHMYECKHUX

COCTUHEHUIN)

Ilepnonnueckuil 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHne aToMoB. XUMU4ecKas CBsi3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PCAKIITNN

[lepBble MOMBITKM KJIACCU(PUKAIMK XUMHUYECKUX JJIEeMEHTOB. I[loHsiTHEe O
TPYIIax CXOJHBIX 3JEMEHTOB (IIEIOYHBICE U MIEIOYHO3EMEIbHBIE METaJlIbI,
TaJloTeHbl, WHEPTHBIC Ta3bl). DIEMEHThI, KOTOphle 00pa3yloT amdoTepHbIe

OKCHUABI U THAPOKCHUABI

Ilepnonnueckuit 3akoH. [lepuoanyeckas cucremMa xXumudeckux iemeHTos J1.1.
MenneneeBa. Koporkonepruonnas u anmuHHonepuoaHas Gopmsl Ileproauueckoii
cucTteMbl XxumHdeckux syeMeHToB J[.M. MenneneeBa. Ilepuonbl ¥ Tpynmsl.
PuU3NYEeCKUN CMBICT IOPSAKOBOIO HOMEpPA, HOMEpPOB IEPUOJA U TPYIIIILI

JJICMCHTA

Crtpoenue aromoB. CoctaB aTOMHBIX siep. M3otombl. DnexTponsl. CTpoeHue

SJICKTPOHHBIX 000JI04YEK aTOMOB NEPBLIX 20 XMMHYECKMX DJIEMEHTOB



3.4

3.5

[lepuoanueckoit cucremnl J[.MI. MeHneneeBa. XapaKTEpUCTUKA XHUMHYECKOIO

AJIEMEHTA O ero noyoxkeHuto B [lepnoanueckoni cucreme .M. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHHUS pajJdyca aTOMOB XHMHUYECKHUX HJIEMEHTOB,
METAJIMYECKUX M HEMETaUNIMYeCKUX CBOICTB IO Tpynmam M IeprojaMm.
3nauenue [lepumonnueckoro 3akoHa u llepuoguyeckoil cUCTeMbl XMMHUYECKHX
SJIEMEHTOB MJI1 pa3BUTUS Hayku W npakTtuku. .M. MennmeneeB — y4€Hbld U

IPaKIaHUH

Xumuueckass cBsi3b. KoBaseHTHast (MOJsipHass W HEMOJSIpHasl)  CBS3b.

:‘)HGKTpOOTpI/IHaTeHBHOCTI) XHMHYECKHX 3j1eMeHTOB. MloHHas CBSI3h

3.6

3.7

Crenedp okuciaeHus. OKHCIUTEILHOBOCCTAHOBUTECIIHLHBIE pCaKIuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBJICHUA. OKUCIUTEIIN U BOCCTAHOBUTEIIN

XVUMUYECKUN OJKCHEPUMEHT: H3yuyeHUue O00pa3loB BELIECTB METALUIOB U
HEMETAJUIOB, B3aUMOJECHCTBUE THIPOKCHIA LIMHKA C PACTBOPAMU KHUCIOT U
LIeJI0YEH, MPOBENECHUE OIBITOB, WUIIOCTPUPYIOIIMX IPUMEPBl OKUCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX pEaKluil (TOpeHue, peakliuu pas3ioKeHUsl, COeIMHEHUS)

9 KIIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

BemiecTBo 1 XuMHueckas pcaKknus. HOBTOpeHI/Ie

11

Ilepnoanueckuii 3akoH. Ilepuoanueckas cucreMa XuMHUECKUX dieMeHToB J[. M.
MengeneeBa. CrpoeHune aToOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMUYECKUX OJEMEHTOB TMEPBbIX TPEX TMEPUOJOB, KalMs, KadblUusid H HX
COCIMHEHUN B COOTBETCTBUU C TOJOKEHUEM 3JIeMEHTOB B llepmoamueckoi

CUCTEMC U CTPOCHUECM UX AaTOMOB

1.2

1.3

CrpoeHue BemecTBa: BUABl XHMHUYECKOM CBA3M. THNBI KPHUCTAUNIMYECKUX
PEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAUIMYECKON PEIIETKH U
BUJa XUMHUYeckod cBs3u. Kiaccupukamuss M HOMEHKJIATypa HEOPraHWYECKHX
BellecTB (MeXAyHapoAHas M TpUBUAIbHas). XUMUYECKHE CBOWCTBA BELIECTB,
OTHOCSAIIMXCA K  PA3IMYHBIM  KJaccaM  HEOPraHUYECKUX  COCIMHEHMWH,

TeHeTUYEeCKasl CBA3b HEOPraHWYECKUX BEIECTB
Knaccudukanus XMMUYECKUX peaklui MO pa3iuYHbIM MpU3HaKaM (0 YHCITy U
COCTaBy YYacTBYIOIIMX B pEaKIMH BEIIEeCTB, MO TeIIoBoMy 3¢(deKTy, Mo

W3MEHEHMIO CTEIECHEH OKHUCICHHUS XMMHYSCKHX 9JIEMCHTOB, II0 06paTI/IMOCTI/I, 110
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Y4acTHUIO KaTajau3aTopa). DK30- U S9HIOTEPMUYECKHE peaklui, TePMOXUMUYECKUE

ypaBHeHus. [IoHsATHE O CKOPOCTH XMMUYECKOU peaKkIuu

[Tonstue 00 0OpaTUMBIX W HEOOPATUMBIX XUMHUYECKUX peakuusx. [lonstue o
TOMOTEHHBIX M TeTePOTeHHBIX peakiusx. [IoHsATHE 0 XMMHUYECKOM paBHOBECHHU.
@akTopbl, BIUAIOLIME HAa CKOPOCTh XHMHUYECKOH pEaKUUHd U TIOJ0XKEHUE

XUMHYCCKOI'0 paBHOBECHU S

1.5

1.6

1.7

2.1

OKHUCINUTEIBHO-BOCCTAHOBUTEIIbHBIE peaKIuu, 3JIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON  peakiuu.  CocTaBieHHE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLUH € HCHOJIb30BAaHMEM  METOJa

AJIEKTPOHHOTO OallaHca

Teopust 3IEKTPOIUTUUECKON TUCCOLMALUU. DJIEKTPOJIUTHI U HEIJIEKTPOIMTHI.
KaTtnoHnsl, aHMOHBI. MeXaHU3M IUCCOLMALMU BEIIECTB C Pa3IMYHBIMH BHJIAMU
xumuueckon cBsa3u. Crenenb auccouuanuu. CUIbHBIE U CIa0ble 3JEKTPOJIMTHI.
Peakiun MoHHOTO OOMEHa. YCJIOBUS NMPOTEKAHUS pPEaKUUi HOHHOrO OOMEHa,
IOJIHBIE W COKpalI€HHbIE HOHHBIE ypaBHEHUs peakuuil. CBoilcTBa KHCIIOT,
OCHOBaHMH W cojell B CBeTe MPEACTaBICHUNH 00 3JIEKTPOIUTUYECKON

nucconuanuu. KauecTBeHHbIE peakiny Ha HOHBL. [loHsATHE O rHapoIu3e conei

XUMHUYECKUH HSKCHEPHUMEHT: O3HAKOMJIEHHE C MOJCISMH KPUCTAJLUTHUECKHX
pPEIIETOK HEOPraHWYECKUX BEIIECTB — METaNIOB M HEeMeTauioB (rpadura u
ajiMaza), CJIOKHBIX BELECTB (XJOpHJa HATpuUsi); HCCIEIOBAHUE 3aBUCUMOCTH
CKOPOCTHM XMMMYECKOM peakIMH OT BO3JEHCTBUS pa3IMuYHBIX (DAKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPOINPOBOJHOCTH  pacTBOpPOB  BEILIECTB,  Ipoliecca
JUCCOLMANY  KHCJOT, IMIeJdo4ell Hu coiledl  (BOSMOXKHO  HCIIOJIb30BAHUE
BUJEOMATEpPHUAJIOB); IPOBEJICHHUE OMNBITOB, MUIIOCTPUPYIOIUX  MPU3HAKU
IIPOTEKaHUsl peakluii MOHHOTO oOMeHa (0Opa3oBaHUE OCajKa, BbIIEJICHHE Ta3a,
o0pa3oBaHUE BOJIbl); OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPBl OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX DPEAKINI (TOpeHHe, peakluu pa3ioXKeHHUs, COCTUHEHHS);
pacrio3HaBaHME HEOPraHWYECKHUX BELIECTB C MOMOIIbIO KauyeCTBEHHBIX PEaKLUH

Ha MOHBI; pCICHUC DKCIICPUMCHTAJIBHBIX 3a1a4
HemeTamier 1 ux COCIUHCHU A

OO6mass  xapaktepuctuka TaloreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIe cTeneHu okucieHus. CTpoeHne u (uU3nuecKue CBONCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XHMHUYECKHME CBOWCTBAa Ha TMpUMEpe XJopa
(B3auMoOJIeHiCTBME C MeTaUlaMH, HEeMeTajUlaMH, IIelo4amu). XIJIOPOBOAOPO/I.

ConsiHas KUCJIOTa, XMMHUYECKUE CBOMCTBA, MOJIyYCHHE, MpUMEHeHHe. [leficTBue




2.2

XJIOpa M XJIOPOBOJOPOJAa Ha OpraHU3M ueloBeka. BakHelmine XJOpuabl U HUX

HaXO0X/JICHUE B MPUPOJIE

OO6mass xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OcCOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue u (uU3MUECKUe CBOMCTBA
OPOCTHIX BEIIECTB — KHCIOPOJAa H Cepbl. AJIIOTPONHBIE MOAM(PHUKAINN
KHUCTIOpoJla U cepbl. XUMHYECKHE CBoOMcTBa cepbl. CepoBOIOpOI, CTpOECHHE,
dusnueckue W XUMUYECKHe CBoicTBa. OKCHUIBI Cephl Kak MPEICTaBUTEIIN
KHUCIIOTHBIX OKcuAoB. CepHasi KuClOTa, (pU3MUYECKHEe U XMMHUYECKHUE CBOICTBa
(oOmume Kak MpeAcTaBUTENS Kiacca KHUCIOT U crHeruduueckue). XUMHUECKHUE
peakiuu, JeKalde B OCHOBE MPOMBIIUIEHHOTO CIoco0a IMOMY4YeHUsS CEpHOM
kucnotTbl. Ilpumenenue. Coin cepHOM KHCIOTHI, KAa4ECTBEHHAs peaklMs Ha
cynbdar-uoH. HaxoxxaeHue cepbl U e€ COSAMHEHUN B MpUpoje. XUMHUYECKOe
3arps3HEHUE OKPYXKAIOWIEH Cpelbl COCIMHEHUSIMH Cepbl (KUCIOTHBIC JOXKIH,

3arps3HCHUC BO3AyXa U BO,Z[OéMOB), CII0CcOOBI €T0 MMpCaOTBPalICHHA

2.3

OO6miass xapakTepucThka 31eMEeHTOB VA-rpymmbl. OcoO0eHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHbIC CTETICHU OKHUCICHHS. A30T, paclpoOCTpaHEHHUE B MIPUPOJIC,
duznueckue U xuMuueckue cBoictBa. KpyroBopot azora B mpupoje. AMMUAK,
ero (u3MyUecKue W XUMHUYECKHE CBOMCTBA, TMOydeHHE W mnpumenenue. Conn
aMMOHHUSI, UX (U3NYECKUEe U XUMHYECKHE CBOWCTBa, mpuMeHeHue. KauecTBeHHas
peakiusi Ha UOHBI aMMOHUS. A30THas KUCIOTa, €€ MojydeHue, (puznueckue u
XUMHUYECKHE CBOMcTBa (00ImMe Kak TpeACTaBUTeNs Kjacca KHUCIOT H
crnenuduueckue). Mcrnonp3oBaHne HUTPATOB U COJEH aMMOHHUS B KayecTBE
MUHEPATBHBIX YAOOpeHUH. XHUMHUYECKOE 3arpsi3HEHUE OKPYXKAIoMIeH Cpesbl
COCIMHEHUSIMU a30Ta (KUCJIOTHBIC MOXKIU, 3arps3HEHHE BO3/yXa, TMOYBBI U

BOJI0OEMOB)

2.4

®ochop, amnorponHsle MoauduKauu (ochopa, PU3NYECKHE U XUMHUECKHE
cBoiictBa. Oxcun ¢dochopa(V) u dochopnas kucinora, Qusnueckue u
XUMUYECKHE CBOMCTBa, mnonydeHue. Hcmonws3oBanue ¢ochaToB B KauecTBe

MHUHEpaJIbHBIX YA00peHHi

2.5

OO6mas xapaktepuctuka d31eMeHTOoB I[VA-rpynmbel. OCOOEHHOCTH CTPOSHHS
aTOMOB,  XapakKTEepHble  CTENEHU  OKHUCICHUA. YTIEpoJ,  aJIOTPOIHbIE
Monu(pUKaMK, paclpocTpaHeHHe B TMpHpPoAe, (U3MYECKHEe W XUMHYECKUE
cBoiicTBa. Ancopomusi. Kpyrosopot yriepona B mpupoze. OKCuasl yriepoaa, ux
duznueckue MW XUMHUYECKHE CBOMCTBa, JEWCTBHE HA JKUBBIE OpPTraHU3MBI,

IMMOJIYYCHHUE W TIPHUMCHCHUC. KOJIOTHIECKHE np06ner,1, CBs3aHHBIE C OKCHUJIOM




yraepona(IV); rumoreza TI00QJIBHOTO TMOTEIUICHUS KIWMAaTa; MNapHUKOBBIN
addekr. YrompHas KUCIOTA U e€ CONU, X (PU3MUECKUe U XUMUYICCKUE CBOICTBA,
nojydeHne W npuMeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBIL
Hcmionb3oBanue Kap6OHaTOB B 6BITy, MCIUIUHC, MPOMBIIIJICHHOCTH U CCIILCKOM

X03sHCcTBE

2.6

[TepBoHavanbHBIE TOHATHSA 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHCHHSIX
yriaepojna (MeTaH, 3TaH, STHJIEH, aleTWIEH, 3TaHOJ, TJIULEPUH, YKCYyCHas
kuciora). X cocraB um xummueckoe ctpoeHue. [loHsTHEe O OMOIOTrHYECKH
BaXHBIX BEIIECTBAX: JKHUpaX, OeKaxX, YIIeBOaX — U UX POJU B JKU3HH YEIIOBEKA.

MaTepI/IaJ'IBHOC CAUHCTBO OPraHUYCCKHUX U HCOPTaHNYCCKUX COCI[I/IHCHI/II\/'I

2.7

2.8

Kpemuuii, ero ¢usnyeckre 1 XuMHUYECKHE CBOICTBA, MOTyYeHHE U MPUMEHEHHE.
Coenunenuss kpemHuss B mpupoge. OOmwue mnpenacraBieHuss 00 OKCHE
kpemuusA(IV) u kpemuueBoil kucnore. CUIMKaThl, UX HCHOIB30BaHUE B OBITY,
MEOUIINHE, IMPOMBIIIJICHHOCTH. Baxueiinime CTPOUTCIILHBIC MaTcepurajbl:
KepaMHKa, CTEKJIO, IIeMEeHT, OeToH, xkene300eToH. IIpobirembr Oe3omacHOTro

HCIIOJIB30BAHUA CTPOUTCIIbHBIX MATCPUAJIOB B HOBCGHHGBHOﬁ KHU3HU

XVUMUYECKUN 3KCHEPUMEHT: HU3ydeHHe oOpa3loB HEOPraHWYECKUX BEILECTB,
CBOICTB COJISIHOM KHCJOTBI; IPOBEIECHUE KAYECTBEHHBIX PEAKUUN Ha XJIOPU[-
MOHbl W HaOJIIOJICHUE MPU3HAKOB HUX IMPOTEKAHMS; OINbBITHL, OTpa)karollue
¢u3nUecKkue U XMMHUYECKHE CBOMCTBA raJlor€HOB M MX COEAMHEHHH (BO3MOXKHO
HCIIOJIb30BaHUE BMJIEOMATEPUAIIOB); O3HAKOMJIEHHE C 0Opa3laMu XJIOpUJOB
(raloreHUI0B); O3HaKOMJIEHHE ¢ oOpa3maMu ceppl U €€ COeAMHEHUSIMHU
(BO3MOXHO  HCIIOJIb30BAaHUE  BHJIEOMATEpHANIOB); HaOMIOJEHHE Tpoliecca
oOyrIMBaHUs caxapa IOJ JEHCTBHEM KOHIIEHTPHUPOBAHHOM CEPHOM KHCIOTHI;
U3Y4YE€HHE XMMMUYECKHUX CBOWCTB Pa30aBJIIEHHON CEpHOW KHUCIOTHI, MPOBEICHUE
KayeCTBEHHOW peaknuu Ha cyabdar-uoH U HaONIoJeHHe Npu3Haka eé
NPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUYECKMMHM CBOICTBaMHU a30Ta, ocdopa u ux
coeMHEHUN (BO3MOXHO HCIOJB30BaHUE BHAEOMATEpUANOB), O0pa3lamu
a30THBIX U (ochHOpHBIX yIOOpEeHUH; MoTyYeHue, coOupaHue, paclo3HaBaHUE U
U3Y4YEeHHUE CBOICTB aMMMaka; MpPOBEACHHE KauyeCTBEHHBIX pEaKkIMi Ha HOH
aMMOHUS W (QocdaT-uoOH W  U3yYEHHE TPU3HAKOB UX MPOTEKAHUS,
B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHCIOTHI C MEIbI0 (BO3MOXHO
UCIIOJIb30BaHUE BUACOMATEPUATIOB); H3YYEHHE MOJAEIEH KPUCTAIUIMUECKUX
peméTok anmMasa, rpaduta, QysiepeHa; 03HaKOMJICHHE C MPOIIECCOM acopOmnu
pPacTBOPEHHBIX BELIECTB aKTUBHPOBAHHBIM YIJIEM M yCTPOMCTBOM IIPOTUBOIas3a;

HoJy4eHue, cOOMpaHue, paclio3HaBaHWe U W3y4EeHHE CBOWCTB YIJTIEKUCIIOTO Iasa;




3.1

3.2

IIPOBEJICHNE KAaUYECTBEHHBIX peakluii Ha KapOOHAT- U CUIIMKAT-MOHBI U U3y4YCHHE
NPU3HAKOB WX MPOTEKaHUS; O3HAKOMJICHHE C TNPOAYKIUEH CHUIMKATHOU
IIPOMBIIIICHHOCTH; PeUIeHHE SKCIIEPUMEHTAIbHBIX 3a7a4u 1o Teme «Baxueiiiue

HEMCTAJJIbI U UX COCOAUHCHU
Mertamisl 1 uX COCAUHCHUA

OO0mias xapakTepUCTHKAa XUMUYECKUX 3JIEMEHTOB — META/UIOB HA OCHOBAHHUH MX
nonoxkenus B Ilepuogumueckoil cucreme Xumuyeckux oanementoB J[.H.
MenneneeBa u crpoeHusi atomoB. CTpoeHrue MeTauioB. MeTtainueckast CBsi3b U
METaJUIMYecKass  KpUCTAUIMYECKas  peméTka.  DJICKTPOXUMHYCCKHUU s

HaIPSHKEHUN METaJIOB

Ou3nyecKkue U XUMHYECKUE CBOMCTBA MeTauioB. OOIIME CIOCOOBI MMONTYYCHUS
MeTauioB. [IOHSATHE O KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI 3alUTHI UX OT
koppo3uu. CruiaBsl (CTaib, YyT'yH, TIOPATIOMUHUIN, OpOH3a) U WX MPUMCHCHHE B

6I>ITy H IIPOMBIINIJICHHOCTH

3.3

3.4

3.5

[[lenouynsle MeTayuibl: mojoxkeHue B Ilepuoguueckoil cucreMe XHMHUYECKUX
anementoB JI.M. MeHpeneeBa; cTpoeHHe MX aTOMOB; HAXOXAEHUE B IPUPOJE.
duznyeckue U XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCuabl U
THJIPOKCUABl HAaTpus W Kanusa. [lpuMeHeHue IIeNOYHBIX METaIOB U MX

COEIMHEHUI

[[lenoyno3eMenbHbIE  METAMJAbl MarHUW W KajJblIMA:  TOJIOKEHHWE B
Ilepuoauueckoit cucreme xumuueckux 3iemeHToB /.M. Menneneesa; crpoenue
UX aTOMOB; HaxOXJeHHe B mpupoae. Duznueckne U XMMHYECKHE CBOMCTBA
MarHusi M Kaiuplus. BaxHelnue coequHeHUs Kaiublus (OKCHA, THUIPOKCHUI,

conn). JKEcTKoCTh BOJBI U CLIOCOOBI €€ YCTpaHEeHUs

AnromuHui: nonoxenue B [leproanyeckoil cucreme XuMu4eckux 3iaemeHTos 1.
MeHneneeBa; CTpoeHHME aroMa; HaxoxiaeHue B mpupone. Dusmyeckue u
XUMHYECKUE CBOMCTBA aFOMHUHHS. AMQOTEpHBIE CBOMCTBA OKCHUIA M THIPOKCHUIA

AJIFOMUHHA

3.6

3.7

Kenezo: nonoxenue B Ilepuoanmueckoil cucreme xuMudyeckux sneMeHToB JI.1.
MeHnneneeBa; CTpOEHHME aTOMa; HAXOXIEeHHE B mpupone. Duszndeckue u
XUMHUYECKHe CBOHCTBa jxene3a. Oxcuapl, ruapokcuasl U comu sxkenesa(ll) u

xene3a(Ill), mx coctas, CBOMCTBA 1 TTOJTyYCHHUE
XUMHUYECKUH SKCIEPUMEHT: O3HAKOMIJICHHE ¢ 00pa3laMH METalIOB U CIUIABOB,

nx (bI/IBI/I‘-ICCKI/IMI/I CBOﬁCTBaMH; HU3YUCHUC PE3YJIbTATOB KOPPO3HMKU MCTAIJIIOB

(BO3MOXHO HCTIOJIb30BAaHUE BHUIEOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOACHCTBUS




OKCHJIa KalbIMsl W HaTpus C BOMOW  (BO3MOXKHO  HCIOJh30BAHHE
BUICOMATEPHAJIOB); HCCIEIOBAHUE CBOWCTB JKECTKOW BOJBI; MPOIECCa TOPEHUS
xKele3a B KUCIopoie (BO3MOXKHO HCIIOJIb30BAaHUE BHICOMATEPUAIIOB); IPU3HAKOB
MPOTEKAHUsI KAaYECTBCHHBIX PEAKIMi Ha WOHBI (MarHus, KajbIlUs, aTFOMUHUS,
nuHka, xenesa(ll) n xenesa(lll), meau(Il); HaGmroACHUE M ONIMCAaHKUE MPOIIECCOB
OKpalllMBaHWs I[UJITAMCHH WOHAMHM HATpUs, Kauus W Kajublusd (BO3MOXHO
UCIIOJIb30BaHUE BUICOMATEPHAJIOB); HCCIIEOBaHHE aM(OTEPHBIX CBOMWCTB
TUAPOKCUAA ATIOMUHUS W THAPOKCHJA IMHKA, PEIICHUE SKCIIePUMEHTATbHBIX

3aJa4 110 TEMEC «BakHeHIe MeTaaiIbl U UX COCANHCHUS

XUMHUSA U OKpY>Karollas cpena

4.1

4.2

HoBrie MaTCprajibl U TCXHOJIOI'UU. BemiectBa u MaTcpuajibl B HOBC@ﬂHeBHOﬁ
JKH3HH YCJIOBEKa. XHMHSI U 3J0pPOBLE. be3omacHoe HCIIONIB30BaHUE BEIIECTB U
XUMHNYCCKUX peaKHI/Iﬁ B 6BITy. HepBaﬁ nmoMomb IIpu XHUMHYCCKHX OXKOrax H

OTpPaBJIEHHUSX

OCHOBBI 3KOJIOTHYECKON TPaMOTHOCTH. XUMHUYECKOE 3arps3HEHUE OKPYKaIOIIeH
cpenbl IIJIK. Ponb XMMUM B pelIEHHWH SKOJOTHYECKUX MpodsieM. IlpupogHbie
UCTOYHUKU YIJIEBOJOPOAOB (yrosib, MPUPOAHBIA ra3, He(Th), MPOAYKTHI HX

nepepaboTKU, UX POJIb B OBITY M MPOMBIIIIEHHOCTH

4.3

XVUMUYECKUN AKCIEPUMEHT: M3y4eHHE 00pa3lioB MaTepHalioB (CTEKJIO, CILIABbI

MCTAJIJIOB, ITOJIUMEPHBIC MaTepI/IaJ'IBI)



IMPOBEPAEMBIE HA OI'D 10O XUMHUHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

1

11

1.2

1.3

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
0a30BOr0 yPOBHSI 0CBOEHHMSI OCHOBHOI 00pa30BaTe/bHOI
NporpaMMbl OCHOBHOI0 0011ero odpa3zoBanust Ha ocHoBe PI'OC

IIpencrasnenue:

O TIO3HABAEMOCTH SBJICHUH NPUPOABI, NOHUMAHHE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMHUYECKOW HayKH KaK 00JIaCTH COBPEMEHHOI'0
€CTECTBO3HAHUS, KOMIIOHEHTa OOMIeH KYIbTYyphl U MPAKTUYECKON
NeSITeIbHOCTH YeJIOBeKa B YCJOBUSAX COBPEMEHHOIO OOIIECTBA;

IIOHUMAaHHEC MECTa XUMHUH CPEAN APYIUX CCTCCTBCHHBIX HAYK

0 HAYYHBIX METOJAaX IO3HAHUA, B TOM YHCJIC SKCIICPHUMCHTAJIbHBIX
U TCOPCTUYCCKUX MCETOJAaX HCCICAOBAHHA BCIICCTB U HU3YUYCHUA
XUMHNYCCKHUX peaKHHﬁ; YMCHHEC HUCIIOJB30BATh MOJCINA  JJIA

00BACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

o cdepax npodeccHoOHATBLHOMN ACSITEILHOCTH, CBSI3aHHBIX C XUMHECH
U COBPEMCHHBIMU TEXHOJIOTHUSIMH, OCHOBAaHHBIMHU Ha JIOCTHIKCHUSIX
XUMHUYECKOH HayKH, YTO MMO3BOJHMT OOYYArOMIMMCS PacCMaTPHBATh
XUMHIO Kak chepy cBoeil Oyaymeid mnpodeccruoHanbHON
NEATCIbHOCTH H  CIIeNaTh OCO3HAHHBIA BBIOOP XWUMHU Kak
npouIpHOTrO MpeAMeTa MpU TEepexojie Ha YpPOBEHb CPEIHETO

oO1mero oopasoBaHus

Biagenne cucteModl XMMHMYECKHX 3HAHUM U YMEHHE INPUMEHATH

CUCTCMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIIFOYACT:

2.1

Ba)KHEHIIINE XUMHUYECKHE IIOHATHS. XMMHWUYECKHH DJIEMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, MTPOCTOE M CIOXKHOE BEIIECTBO, OJTHOPOIHAS U
HEOJIHOPOAHAs] CMECh, OTHOCHUTEIbHBIE aTOMHAasi U MOJEKYJspHas
MaccChl, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJb (CPEaHss), XUMHUECKas
peaKiys, peaKiud COCNMHEHHUS, PEaKIMU pa3IoKEHUs, PEaKIUN
3aMeIIeHHs], peaklui oOMeHa, TerioBoi 3(pdekT peakiuu, 3k30- U

OHAOTCPMHYCCKHUEC PCAKIMU, PACTBOP, MaCCOBasA JOJII XUMHYECKOIoO




JJIEeMEHTa B COCIMHEHWH, MaccoBas JOJAA MW  IPOLEHTHas
KOHLIEHTpPALIUS BEILIECTBA B PACTBOPE, SIPO aToOMa, 3JIEKTPOHHBIN
CIIOM aroma, aToMHasi OpOHTaldb, paJWyC aroMa, BaJEHTHOCTH,
CTENEeHb OKUCJICHHS, XMMHYECKasl CBSI3b, JEKTPOOTPULIATEIILHOCTD,
MOJIApHAsT M HENOJIApHAs KOBAJICHTHAsl CBS3b, HWOHHAS CBS3b,
MEeTaJUIMyecKasi CBs3b, KpHUCTAUIMYECKas pemérka (aromHas,
WOHHAs, METaJUIn4yecKas, MOJICKYJsipHasi), HOH, KaTHOH, AaHWOH,
AMEKTPOJIUT M HEINEKTPOJIUT, DIEKTPOIUTHUECKAs IUCCOIMAIUS,
peakiu HOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIC
peakuuu, OKUCIWTEIh U  BOCCTAHOBHUTENb, OKUCICHHE U
BOCCTaHOBJICHHE, JIEKTPOJIN3, XUMUUECKOE paBHOBECHE, O0OpaTHUMbIE
U HEoOpaTUMbIe pEaKIWd, CKOPOCTh XHMHYECKOH pEaKIIHH,

karanuzarop, [1/IK, koppo3usi MeTanioB, CIIaBbl

2.2

OCHOBOIIOJIAraloNIMe 3aKOHbl XHMHH: 3aKOH COXPAHEHHs Macchl,
nepuoanueckuil 3axkoH .M. MenzaeneeBa, 3aKOH IIOCTOSHCTBA

COoCTaBa, 3aKOH ABoraz[po

2.3

3.1

3.2

TCOpUU XHUMHU: ATOMHO-MOJICKYJISIpHAA TCOpU-, TCOPUA

BJIEKTPOJIUTAYECKON AUCCOIUALINHI
Brnanenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILICH :

YMEHUE MPaBWIBHO MCIOJb30BaTh M3YyUEHHBIE BEIIECTBA U
MaTtepuaiabl (B TOM 4HMCIIE€ MHUHEpaibHbIE YA0OpEHUs, METalibl U
CIUIaBbl, TMPOJYKTHl MEpepabOTKH MPHUPOAHBIX HCTOYHHKOB
YTIIEBOJIOPOIOB (YIJIs, IPUPOTHOTO Ta3a, HeTH) B OBITY, CEIILCKOM
XO034HCTBE, Ha MPOMU3BOACTBE M TMOHMMAaHUE 3HAYEHUS IKUPOB,
OenKoB, yIJIEBOJOB JUIsl  OpraHM3Ma  4YeJoBEeKa;  yMEHHe
MIPOTHO3UPOBATH BIIUSIHUE BEIIECTB U XMMHUYECKHUX IPOILIECCOB HA

OpraHM3M YeJIOBEKa U OKPYXKAIOIIYIO IPUPOAHYIO CPELy

YMCHUEC UHTCTPUPOBATE XUMHWYCCKUEC 3HAHUA CO 3HAHUAMU JAPYIrUX

y4eOHBIX TPEAMETOB

3.3

HaJIMYHE OTBITAa PAOOTHI C PAa3IMYHBIMU HCTOUHUKAMH HH(OpMAIU
[0 XMMHHU (HaydHass U Hay4YHO-TIOMYJIsIpHas JIMTEpaTypa, cIoBapH,

CIPaBOYHMKH, UHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTUBHO OLICHUBATh I/IH(I)OpMaI_II/IIO O BCIICCTBAX, HUX
OpeBpaliCHUAX W  [MPAKTUYCCKOM  INPUMCHCHHU W  YMCHHUC

HCIIOJIB30BaTh €€ I peuicHu-d yq66H0-H03HaBaTeJ'ILHLIX 3aga4



BJ'IaI[eHI/Ie OCHOBaMH ITOHSTHHHOTO amnmnapara 1 CHMBOJHUYCCKOI'O

A3bIKa XMMUU JJIS1 COCTaBIICHUS (POPMYII HEOPTAaHUUECKUX BEIECTB,

4 YpaBHCHUH XUMHUYECKHUX PpEaKlMil; OCHOBAMH XHMHUYECKOU
Homenkiatypsl (IUPAC u TpuBHansHoil)
YMeHue oO0bACHATH CBSI3b MOJIOKEHHS dlieMeHTa B [leproanueckoit
CHUCTEME C UYHCJIOBBIMH XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB

5 XUMHYECKHX JJIEMEHTOB (COCTaB W 3apsij sapa, oOIee Yucio
AJICKTPOHOB), pacCHpeleICHUEM JJICKTPOHOB IO IHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATUS U KAIBIIHS
[IpencraBinenue O  NEPUOAMYECKOM  3aBUCUMOCTH  CBOMCTB
XAMHUYECKHUX 9JIEMEHTOB (pammyc aTroMma,

5 3JEKTPOOTPUIIATEIBHOCTD), MPOCTBIX M CIOXKHBIX BEIHIECTB OT
MOJIOKEHUs dJeMeHTOB B Ilepmommueckoil cucreme (B MallbIX
MepUoJax M TJIABHBIX MOATPYIIAX) W SBJIECKTPOHHOTO CTPOCHHUS
aroMma

7 YMeH#ne KinaccupUIIpoBaTh:

7.1 XUMHYCCKHE JICMEHTHI

7.2 HEOPraHUYECKHE BEIIEeCTBA

7.3 XUMUYECKUE PEaAKIINU

8 YMeHue onpenensiTh:

8.1 BAJIGHTHOCTh M CTENEHb OKUCJICHHUS XUMUYECKUX JIEMEHTOB, 3apsijI

' HOHA

8.2 BUJlT XUMHYECKOW CBS3M W THUIl KPUCTAJUIMUECKON CTPYKTYpPHI B

' COCIMHEHUAX

a3 XapakTep cpeabl B BOJHBIX pacTBOpax BemlecTB (KHUCIOT,

' OCHOBaHUM)

8.4 OKHCJIUTENIh 1 BOCCTAHOBUTEIH

9 YMeHne xapakTepu3oBaTh PU3NUECKUe U XUMHUIECKHUE CBOMCTBA:
MPOCTHIX BEIMIECTB (KUCIOPOA, O30H, BOAOPOA, rpaduT, amMmas,

9.1 KpeMHUH, azor, ¢ocdop, cepa, XJIOp, HATPUH, Kalul, MarHuu,
KaJIBITNH, aTFOMUHUH, JKEJe30)
CJIIOXKHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX pPacTBOPOB (Boja,

9.2 aMMHaK, XJIOPOBOJIOPOJ, CEPOBOJIOPOJ, OKCHUIBI U TUIPOKCHUIBI

MmetaiuioB [-11A rpymm, amromuans, meau (1), muaka, xeneza (II n




I11), oxcuaer yrnepona (II u 1V), kpemuust (IV), azora u docdopa
(I u V), cepwr (IV u VI), cepuucras, cepHas, a30TucTasi, a30THasl,

dbocdopnas, yrojipHas, KpeMHHEBasK KHCIIOTa M MX COJIH)

IIPOTHO3UPOBATh MU  XapaKTEPHU30BaThb CBOMCTBa B€IICCTB B

3aBUCUMOCTH OT UX COCTaBa U CTPOCHUA, NPUMCHCHHUEC BCUICCTB B

93 3aBUCHMOCTH OT HWX CBOWCTB, BO3MOXHOCTh IPOTCKAHUS
XUMHYECKHUX TPEBPAIICHUN B PA3IMUHBIX YCIOBUIX
10 YMeEHUE COCTaBIATh MOJICKYJISPHBIE W HMOHHBIC YpPaBHCHHS
peakui, B TOM YHCIIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
103 WUTIOCTPUPYIOIINX XHUMHYECKHE CBOWCTBA HW3YYCHHBIX KIIACCOB
' (TpyIi) HEOPraHUYECKUX BEIIECTB
10.4 MOJITBEPKTAIOIINX TEHETHYECKYIO B3aUMOCBSI3b MEX /Ty HUMHU
11 YMeHue BRIYUCIATH (IPOBOAUTH PAcU&Thl):
111 OTHOCHUTEJIbHYIO MOJICKYJIIPHYIO W MOJISIPHYK) MacChl BEIICCTB,
' MacCCOBYIO JIOJIFO XUMHUYECKOTO JIEMEHTA B COCTMHCHHUH
11.2 MAaCCOBYIO JIOJIFO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3on
114 M0 ypaBHEHUSM XUMHUYECKHX pEaKUUHd U HAXOIUTh KOJHMYECTBO
' BelIecTBa, 00bEM U MacCy peareHTOB WIIH MPOTYKTOB PEaKInn
12 Bnanenue (3Hanue ocHOB):
OCHOBHBIMH METOJAaMH HAy4YHOTO0 TIO3HaHUsS (HaOIO/IeHHE,
121 W3MEpEeHUe, OKCIEPUMEHT, MOJCIUPOBAHKUE) TPU HIyUYECHUU
' BEIIECTB W XHMHUYSCKHUX SBJICHUH; yMeHHE CcHOpMyIHpoBaTh
Mpo0JIeMy U MPEATIOKUT MYTH €€ perIeHUs
122 0e30macHOil pabOThl C XMMHYECKHMHU BEIECTBAMH, XUMHUYECKOM
' MOCYJI0H M JIA0OPaTOPHBIM 000PYIOBAHHEM
MpaBUJIaMU 0e30I1acHOro oOparteHus c BEIIIECTBAMH,
HCIIOJIb3YEMBIMH B ITOBCETHEBHOM JKU3HU, ITPABHIIAMH MTOBEACHUS B
123 HesiX cOepekeHUs 3I0POBBSI M OKPYXKAIOIICH MPUPOIHON Cpelibl;

MMOHMMaHKe Bpea (OMacHOCTH) BO3/IEUCTBUS Ha KUBbIE OPraHU3MBbI
OIpeAEIEHHBIX BEILECTB, C1oco0oB YMEHBIICHUS u

IpeaAOTBPAIICHUA UX BPEIHOT'O BOS)IGfICTBI/IH




13

131

Hammaue MPAKTUYCCKUX HaBBIKOB IIJIAHUPOBaHUA n

OCYHICCTBJICHHUA CICAYIOIMHNX XUMHUYCCKUX SKCIICPUMCHTOB:

HU3YyUCHUC u OIIMCaHHuC (1)I/I3I/I‘ICCKI/IX CBOICTB BCIICCTB,
O3HAaKOMJICHUEC C (I)I/ISI/I‘IGCKI/IMI/I N XHMHUYCCKUMH SBJICHUAMH,
OIIBbIThI, HWJUIIOCTPUPYIOHNIUEC IIPHU3HAKKW IIPOTCKAHUA XUMHYCCKUX

peakuuii

13.2

HU3YUYCHUC croco0oB pasaciICHUs cMmeceit

13.3

13.4

135

13.6

13.7

IIOJIYUYCHHE KHCJIOpOJa W H3YUYCHHE €TI0 CBOﬁCTB; MMOJIYy4YCHHUC
BOAOPOAa U U3YUYCHUC €TI0 CBOﬁCTB; MMOJIYYCHHEC YIJICKHUCIJIOIO Ira3da 1
HU3Y4YCHHUE €TI0 CBOﬁCTB; IIOJIYYCHHEC aMMHaKa WM H3Y4YCHHE C€ro

CBOWCTB

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOW MAacCOBOM J10Jei

paCTBOpéHHOFO BCIICCTBA

MPUMEHEHUE  MHOUKATOpoB  (JlakMyca,  METHJIOpaHXka U
denondranenna) A onpeAeNeHUs XapakTepa Cpellbl B pacTBOpax

KHCJIOT U ILEJI0OYEN

HCCICNOBAaHNE M OIIMCAaHHUE CBOMICTB HCOPraHnM4CCKUX BCIICCTB
PA3INYHBIX  KJIACCOB; HN3YyHUCHUC B3aMMOJICHCTBUS  KHCIOT C
METajljlaMu, OKCHJaMH MCTaJJIOB, PaCTBOPHUMBIMU n
HEPACTBOPHUMbIMU OCHOBAHUSIMU, COJIAIMU, IMMOJIy4YCHHC
HEPaCTBOPHUMBIX OCHOBaHHfI; BBITCCHCHUEC OJJHOT'O METalllla JPpYyTUuM
U3 pacTBOpa  COJIH; HUCCICIOBAaHUC aM(I)OTCpHLIX CBOMCTB

THAPOKCHUIOB AJIFOMHUHUA 1 TUHKA

PEIICHUEC OKCICPUMCHTAJIBHBIX 3aJlad I1I0 TEMaM: «OCHOBHEBIE
KJIACCbl HCOPraHUYCCKUX COCZ[PIHCHPIIZ»; «3.]'ICKTpOJ'II/ITI/I‘-IeCKa$I
JUCCOIHM AU, «Baxkgennme HEMETAUIBI M HuX COCOUHCHUA»,

«BaxHelIe MeTajabl U UX COCTUHEHU

13.8

14

XUMHYECKHE  OKCIIEPUMEHTBHI, WJUTIOCTPUPYIOLIUE  TPU3HAKU
MPOTEKAHUS PeaKIMii HOHHOTO 0OMEHa; KaueCTBEHHBIC PEeaKIIMH Ha
MPUCYTCTBYIOIINE B BOJHBIX PacTBOpaxX MOHBI: XJIOPHI-, OpOMU-,
voaua-, cynaedar-, ¢ocdar-, xkapOoHAT-, CHIUKAT-aHHUOHHI,
TUAPOKCUI-UOHBI, KATHUOHBI ~ aMMOHHUS, MarHusi, KaJbIus,

aTFOMUHUS, Kene3a (2+) u xxenesa (3+), menu (2+), MUHKA

YmMmenue:

141

NpCACTaBJIATL PC3YJbTAThl SKCICPUMCHTA B (bOpMC BBIBO/JIOB,



14.2

J0Ka3aTcJIbCTB, Fpa(l)I/IKOB n Ta6J'II/IH U BBIABJIATH SMIITMPUYCCKUC

3aKOHOMEPHOCTH

yCTAQHABJIMBAaTh  CBSI3M  MEXAY  peaJbHO  HAOII0ZaeMbIMU
XMMHYECKHUMHU SIBJICHUSIMA W MPOLECCAMH, INPOUCXO/SIIMMU B
Makpo- U MHKPOMHpPE, OOBICHATH TNPUYMHBI MHOT000pa3Us

BEILIECTB



HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon

11

1.2

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

HepBOHa‘-IaJIBHBIe XUMHWYCCKHUEC ITOHATHUSA
Uucteie BemecTBa u cMecu. CiocoObl pa3ziesieHus: cMecei

ATOMBI U MOJICKYIJIBI. Xumuueckue d3yeMeHTbl. CHMBOJIBI XMMHYECKHX

3JICMCHTOB. HpOCTHe H CJIOKHBIC BCIICCTBA.

1.3

XumMuueckas Q)opMyna. BaneHTHOCT, aTOMOB XHUMHYECKHUX DJIEMEHTOB.

CTeneHb OKHCIICHUS

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcUTENbHAs] aTOMHAas Macca.
OrHocuTenbHas MOJICKYJIsIpHad Macca. MaccoBas [O0JIsI XHUMHYECKOIO

3JICMCHTA B COCANHCHHUHU

1.5

1.6

KomuuecTBo BemectBa. Mosib. MossipHas Macca. MoJsipHbIii 00bEM Ta30B.
B3anmocCBA3b KOJIMYECTBA, MACCHI U YMCIIA CTPYKTYPHBIX €AMHULL BEIIECTBA
OU3NYECKUE U XUMUYECKHUE SIBICHHUS. XUMHUUYECKas pPeakus U €€ MpU3HaKHU.

3aKkoH COXPAHCHUSA MACChI BCHICCTB. XUMUYECKHE YpaBHCHUA

2.1

HepI/IOI[I/I‘IeCKI/Iﬁ 3aKOH H HepI/IOI[I/I‘leCKaH CUCTEMA XMUMHUYCCKUX JJICMCHTOB

J.1. MenneneeBa. CTpoeHrne aToMOB
[Iepnonnueckuit 3akoH. llepuoguyeckas cucteMa XMMHUYECKHUX JJIEMEHTOB

JA.M. Menpneneesa. Ilepuoael u rpynnsl. @U3NYECKHUl CMBICI TOPSAIKOBOIO

HOMEpa, HOMEPOB MEpPHOJia U IPYIMIIbI AJIEMEHTA

2.2

CTpOGHI/Ie aroMoB. CocTaB aTOMHBIX AACP. H30TO0MEI. SJ'ICKTpOHLI. CTpOeHI/Ie
SJICKTPOHHBIX 000JIOUEK aTOMOB MEPBBIX 20 XMMHYECKHX D3JIEMEHTOB

[Tepuonnueckont cucremsl /.. Menaeneena

2.3

3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHYECKHX JJIEMEHTOB IEPBBIX
TpEX MIEPHOJIOB, KaJIns, KaJIBLIS (paguyca aTOMOB,
NEKTPOOTPHULATEIBHOCTH, METAIIINYECKMX U HEMETANINYECKUX CBOICTB) U
UX COCJUHEHWH B COOTBETCTBHM C TIOJIO)KEHHEM JJEMEHTOB B

HCpHOHH‘-ICCKOfI CUCTCMC U CTPOCHUCM UX aTOMOB

Crpoenue BemiecTBa

3.1

Xumnueckass cBs3b. KoBasieHTHast (mosisspHas W HEMOJsIpHAsi) CBSI3b.

SHCKTpOOTpI/II_[aTeJ'IBHOCTB XHUMHYCCKHUX DJICMCHTOB. Honnas CBs3b.




Merannndeckas CBI3b

3.2

Tunbel KpucTanaMuecKux pemérok (aroMHas, WOHHAs, MeETauIndecKas),
3aBUCUMOCTD CBOMCTB BEILIECTBA OT TUIIA KPUCTANINYECKON PEIIETKU U BUJIA

XHUMHYECKOH CBI3U

Baxwneiinye npeacraBuTeNM HEOPraHMYECKUX BellecTB. Hemertawibl U ux

COCIUHECHUA. MeTamisl ¥ uX COCIUHCHUA

4.1

Knaccudukanuss 1 HOMEHKIIaTypa HEOPTraHHMUYECKUX COCIWHEHHA: OKCHIOB
(coneobpa3yromue: OCHOBHBbIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
Hecosieo0pa3yrole; OCHOBaHHN (IIETOYM W HEPACTBOPUMBIC OCHOBAHHS);
KHCIOT (KUCIOpOJCOAepKalie H OECKUCIOPOAHBIC, OJHOOCHOBHBIE H

MHOT'OOCHOBHBIC); COJICH (CPEIHUX M KUCITBIX )

4.2

4.3

4.4

@dusnueckue M XUMHUYECKHE CBOWCTBA MPOCTBHIX BEIIECTB-HEMETAIUIOB!
BOJIOPOJIA, XJIOpa, KUCIOPOa, Cepbl, a30Ta, pocdopa, yriepona, KpeMHUS

dusnueckre U XUMHUYECKUE CBOUCTBA IMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTUA,
HATpUs,  Kajuus, MarHus W KaJblUs,  QIIOMHHHUSA,  JKele3a.

DNEKTPOXUMHUUECKUN Psijl HAIPSHKEHUH METaIlJIoB

®Ou3nyeckue W XMMHYECKHE CBOMCTBAa  BOJOPOJHBIX  COEAUHEHHI

HEMCTAJJIOB: XJIOPOBOAOPOAA, CCPOBOAOPOJd, aMMHUAKaA

4.5

4.6

duznyeckrue U XMMUYECKHE CBOMCTBA OKCHJIOB HemeTaiuioB: cepsl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepoma(ll, I1V), xpemuus(IV).
[Tonmy4yenne OKCHIOB HEMETAILIIOB

Xumnueckue coiictBa okcuioB: MetaiuioB IA—IITA rpymm, nuunka, meau(Il) u

xenesa(ll, III). [Tony4yenre okcuI0B METAIIOB

4.7

XUMHUECKHE CBOWCTBA OCHOBaHMH M aM(OTEpHBIX TUAPOKCHIOB (Ha
puMepe TUIPOKCHUIOB alFOMUHUS, *Kele3a, HuHKa). [lonydeHnne ocHOBaHMA

1 aM(OTepHBIX THIPOKCUIOB

4.8

4.9

4.10

OO6mme XUMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOJHOM,
CEPOBOJIOPOTHOM, CEPHUCTOM, CepHOM, a30THOH, (pochopHOM, KPeMHUEBOH,
yroiabHOH. OcoOble XMMHUYECKHE CBOMCTBA KOHLEHTPUPOBAHHON CepHOW U

a30THOM Kucnot. [lonydenue kucmor
OO6mume XuMHUIECKHEe CBOMCTBA cpeHux coiied. [Tomydenue comneit

HOJ’IY‘{CHI/IC, COGI/IpaHI/IC, pacno3dHaBaHuC BOIOpOJa, KHCJIOpPOJda, aMMHAKa,

YIIIEKHCIIOTO Ta3a B JabopaTopuu

411

[Tonyyenne ammmaka, CEpHOM M a30THOM KHCIOT B MPOMBIILICHHOCTH.




OO6mmwme crmocoOb! MOTYyYEHUS METALIOB

412

I'eneTnueckas cBA3b MCXKIY KilaCcCaMU HEOPTraHUYCCKUX COC,Z[I/IHCHI/Iﬁ

5.1

5.2

XUMHYECKUE PEAKIIUU

Knaccugukanus XuMU4ecKuX peakifii Mo pa3InyHbIM MPU3HAKAM: [0 YUCITY
U COCTaBY YYAacCTBYIOLIUX B PEAKIMU BEUIECTB, MO TEMJIOBOMY 3 deKTy, Mo

W3MEHEHHIO CTEIICHEH OKHMCICHUS XUMHUUYECKUX YJIEMCHTOB

TeroBoil >PPeKT XMMUYECKOH peakuuu, TEPMOXUMHUYECKUE YpPaBHEHUS.

DK30- U 3HJI0TEpMUYECKHE peakuuu. TepMoXuMuiecKkre ypaBHEHUS

5.3

OKHCIUTENBHOBOCCTAHOBUTEIIBHBIC peaxkuuu. Oxucnurenu u
BoccTaHoBUTeNU. [Ipoliecchl OKHCIEHUS M BOCCTAHOBJIEHUS. DJIEKTPOHHBIN

0aJaHC OKHMCIIUTEIbHOBOCCTAHOBUTEIbHOM pC€aKiuu

5.4

TeOpI/IH SHGKTpOHHTquCKOﬁ AuCColuanuu. KaTI/IOHbI, AHHUOHBI.
BHGKTI)OJII/ITBI N HCIJICKTPOJIMUTHI. CuibHBIC U c1a0bIe OJICKTPOJIUTHI. CreneHpb

IUCCOLIAAIAN

5.5

Peakiiuu nonHoro oo6MeHa. Y cinoBusi MPOTEKAHUS PEaKIuii HOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPAaBHCHUSA pCaKHI/Iﬁ

XUMUS U OKpy’Karolas cpeja

6.1

BemecrBa u marepuanbl B IOBCEIHEBHOM JKM3HU 4elnoBeka. beszomacHoe
HCIOJIb30BaHNE BEIIECTB MU XUMHUYECKHX PEAKIHH B J1abOpaTopuu U OBITY.

HepBa;I IIOMOIIb ITPpHU XUMHYCCKUX OKOT'aX U OTPABJICHUAX

6.2

XUMUYEeCcKOoe 3arps3HEHHE OKpyXaromied cpenbl (KUCIOTHBIE O,
3arpsi3HEHUE TMOYBBI, BO3JyXa U BOJAOEMOB), CIIOCOOBI €0 MPEI0TBpAICHUS
[IpenenpHas momyctumas konueHtparus semecTB (II1K). Ponp xumuum B
pEelIeHUU DHKOJOTHYECKUX TpoOsieM. YCHIIeHHe TMapHUKOBOro 3ddekra,

Pa3spymi€cHUC O30HOBOI'O CJI0A

6.3

[Tpumenenue cepsl, a3oTa, hocdopa, yriepoaa, KpEMHUS U UX COCTUHEHUN B
OBITY, MEIHIIMHE, POMBIIUIEHHOCTH M CEIBCKOM Xo3siicTBe. [IpumMeHeHne
METAJUIOB M CIUIaBOB (CTallb, YYTyH, JIOPATIOMHHMNA, OpoH3a) B OBITY U
MPOMBIIIUIEHHOCTH WX coenuHeHud. [loHsTHE O KOppo3WM METasIoB,

OCHOBHEBIE CITOCOOBI 3alUTHI UX OT KOPPO3UU

6.4

[IpupoaHble UCTOUYHUKH YTIEBOIOPOAOB (Yrojb, MPUPOIHBIA Ta3, HE(TH),

MPOIYKTHI UX MepepaboTku (OEH3UH), UX PO B OBITY U MPOMBIIUIEHHOCTH

6.5

HepBOHa‘-IaJIBHbIG MOHATHS 00 OPraHMvYCCKUX BCIICCTBAX KaK O COCAWHCHUIAX

yriepoaa (MeTaH, 3TaH, STWJIEH, AaleTWIEH, 3TAaHOJ, IJIMLEPUH, YKCYyCHas




KI/ICJ'IOTa). IlonsgTie O OMOJIOTHYECKH BayKHBIX BEHICCTBAX: XKHUpax,

YIJIEBOAAX — U UX POJIM B JKU3HU YCIIOBCKA

Oenkax,

7 Pacuérsr:
7.1 1o ¢hopMysaM XUMHUYECKUX COSTUHEHUN
7.2 Macchl (MacCOBOM) JTOJIU PACTBOPEHHOTO BEIIIECTBA B PaCTBOPE
7.3 10 XUMUYECKUM YPaBHEHUSIM



