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HOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMUU Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
COCTAaBJICHA HA OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO O0IIIEro 0o0pa3oBaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe (eaepanbHON paboyel MPOTrpaMMbI
BOCITUTAHUA U C YUYETOM KOHIICTIIIUY MPENoAaBaHusl y4eOHOTO MpeaMeTa « XUuMUsD)
B 00pa3oBaTeNbHBIX Opranu3aiusx Poccuiickoit deneparuu.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O IEJsIX, OOIIeld CTpaTeruu
oOy4yeHusi, BOCHUTaHUS W Pa3BUTHS OOYYAIOMIMXCS CPEACTBAMU Y4eOHOTO
peaIMeTa, YCTAHABJIUBAET 00s13aTeNbHOE IIPEAMETHOE COJZIEp)KaHHUE,
IPEAYCMATPUBAET PACHpPENCIECHUE €ro I0 KiaccamM M CTPYKTYPUPOBAaHHE I10
pasienaM M TeMaMm IPOrpamMMbl IO XHMHUHU, OINPEAEIAECT KOJUYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTEepUCTUKHU COJICpKAHMUS, PEKOMEHAYEMYIO
MOCJEA0BAaTEAbHOCTh HM3YYEHHUS] XUMHUU C YYE€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM  y4EOHOro Mpolecca, BO3PACTHBIX
0COOEHHOCTE  O0ydaloluXxcs, OINpeAeNsseT BO3MOXXHOCTH TMpeaMeTa s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 00Opa3oBaTEIbHOM
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakkKe TPeOOBaHMIA K
pe3yJibTatamM 00y4eHHs] XUMUU Ha YPOBHE 1I€JIeH U3yUeHUs IPeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENIbHON JIEATEIbHOCTH O0YyYalolmerocs IO OCBOCHHIO
y4eOHOT0 CO/IepKaHMSI.

3HaHWE XWMHH CIYXUT OCHOBOW Il (OPMHPOBAHMS MHUPOBO33PCHUS
00yyJaroIierocs, ero MpejacTaBICHU 0 MaTepuaJbHOM €IUHCTBE MHPA, BAXKHYIO
poJib UrparoT (opMUpYEMble XHMHUEW MPEJICTABICHUS O B3aMMOIPEBPAILICHUSIX
SHEPTUU U 00 DSBOJIIOIMU BEIIECTB B MPHUPOJIE, O MYTAX PEHICHHUS TI00aTbHBIX
npoOJjieM yCTOMYHMBOIO Pa3BUTHUSI UYEJTOBEUYECTBA — CBHIPbEBOM, SHEPrEeTUUYECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPaHEHHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaiu3alid  BO3MOXXHOCTEW  JJII  CaMOpas3BUTUS |
dbopMUpOBaHUsI KyIbTYpPbl JUMYHOCTH, €€ 001Iel U (QYHKIIMOHATBHONW IPAMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEM
oOydJaronmmxcsi, HaBBIKOB HX CaMOCTOSITENIBHOW  y4eOHOW JIeSITeNbHOCTH,
AKCIIEPUMEHTAILHBIX W HCCIENIOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM KM3HU, TaK U B MPOGHECCUOHAIBHOU JIESITEIbHOCTH;

3HAKOMHUT CO CIenu(pUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsia HA €UHCTBO MPUPOABI U YETIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TarnoM B (JOPMUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroIINXCs;



crocoOCTByeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJl B 3KOJIOTMYECKOE
o0pa3oBaHuE 00yJarOIUXCS.

JlanHble HampaBiieHUs B OOyYE€HUM XHMHUU 0OecnedyMBaroTCs Creuu(pukon
colepkaHusi  y4eOHOro TMpeAMeTa, KOTOpBIM  SBIAETCA  MEJaroruyecku
aJanTUPOBAHHBIM OTpPaKEHHEM 0a30BOM HAYKU XMMUU HA ONPENEIEHHOM dTane €€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00II€ro 00pa3oBaHUsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYarOIIMMHUCSA CHCTEMbl MEPBOHAYAJIbHBIX MOHATUA XUMHUH, OCHOB
HEOPraHWYEeCKOM XUMHU W HEKOTOPbIX OTIEIbHBIX 3HAYMMBIX [OHATUN
OpraHNYeCKON XUMHH.

CtpyKkTypa cojepaHHUsl MporpaMMbl 10 XUMHUHU C(HOPMHUPOBAHA HAa OCHOBE
CUCTEMHOT0 mnoaxoaa K €€ u3ydeHuro. CoaepikaHue CKIaIbIBA€TCA M3 CHUCTEMBI
HNOHSATUH O XUMHUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMbI IOHATUI O XUMUYECKON
peakuuu. OO0e 3TU CUCTEMBI CTPYKTYPHO OpPraHM30BaHbl [0 MPUHLUIY
IIOCJIEIOBATEIBHOIO PA3BUTHUS 3HAHUII HA OCHOBE TEOPETHYECKHUX IPEACTABICHUIM
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akona J[. 1. MenaeneeBa kKak OCHOBHOI'O 3aKOHA XMMUH;

— YUYEHHUs O CTPOEHUM aTOMa U XUMUYECKOH CBS3H;

— TpeacTaBIeHU 00 BIEKTPOJUTUYECKOM OHUCCOLUMAalMU BEIIECTB B
pacTBOpax.

Teopernueckne 3HaHMS PpPacCMAaTPUBAIOTCS HA OCHOBE JMIIMPUYECKH
HOJyYEHHBIX U OCMBICIEHHBIX (DAaKTOB, Pa3BUBAIOTCS MOCIEAOBATEILHO OT OJHOTO
YPOBHS K JpyromMy, BBIIOJHSS (QPYHKIUM OOBACHEHHS M IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHS U BO3MOXHOCTEH MPAKTHUYECKOTO NMPUMEHEHUSI U MOIYyUYEHUs
U3Y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMbl MO XUMHUHU  CIHOCOOCTBYET  (POPMHUPOBAHUIO
IPEACTABICHNUS O XMMHYECKOM COCTABIISAIOIIEN HAyYHOW KapTHHBI MHUPA B JIOTHUKE
€€ CHCTEMHOW MpHUPOIbI, LIEHHOCTHOIO OTHOLIEHUS K HAay4YHOMY 3HAHHMIO U
METOJaM IIO3HaHUs B Hayke. V3yueHue XUMHH NPOUCXOIUT C IMPUBICYCHUEM
3HAHUM W3 paHee H3YYEHHBIX Y4YeOHBIX NpeaMeToB: «OKpyKaoluid MUp»,
«buonorus. 5-7 knacce» u «Pusnka. 7 Kjiacey.

IIpy wu3yyeHHH XUMUU [POUCXOIUT (HOPMHUpPOBAHME 3HAHUH OCHOB
XUMHYECKON HAyKH KakK 00JaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUYECKOU
NEeATENbHOCTH YEJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHCTEMbl XUMHUYECKHUX
3HAHUW — BaKHEHIINX (DAaKTOB, MOHATHH, 3aKOHOB U TEOPETUUECKUX TOJIOKEHUH,
JOCTYIHBIX O00OOIIEHUN MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKd, B



OpUOOIIEHUH K HAay4YHbIM METOJaM II03HAaHUS MPH HM3YYEHWU BELIECTB U
XUMHYECKHX PEaKIHid, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUHN H
UX T[PUMEHEHUH B Y4YEOHO-TIO3HABATEIBHOW M Yy4EOHO-UCCIEN0BATEIbCKON
JeSTEILHOCTH, OCBOCHUM NpaBUJI 0OE€30MacHOrO OOpallleHusi C BEIIEeCTBAMHU B
ITIOBCEHEBHOM KU3HU.

[Ipu M3yyeHun XUMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa30OBaHUs BaKHOE
3HauY€HUE MPUOOPENTH TaKue LEIH, KaK:

— (GOpMUPOBAHHE WHTEIJIEKTYaJIbHO Pa3BUTOM JMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOSATEIbHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBUAM KU3HU;

—  HampaBJCHHOCTh OOy4YeHUsT Ha  CHCTEMaTHYeCKOe MpUOOIIECHHE
oOydaromuxcsi K CaMOCTOATEIbHOW I103HABATEIbHON JEATEIbHOCTH, HayYHBIM
METOJaM TO3HaHUS, (POPMUPYIOMIMM MOTHBAIIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMUH;

— obecrnieyeHne yCciaoBHM, CIOCOOCTBYIONIUX MPUOOPETEHNI0 00yYarOUMUCS
OTbITa Pa3HOOOPa3HOM MAESITEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIUX YHUBEPCAIbHOE 3HAUCHUE s
pa3IMYHBIX BUOB JICATEIBHOCTH;

— (opmupoBanue oOmEeH (QYHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHHUH OOBSICHATH W OLEHUBATh SBJICHUS
OKpY’KaIOIIer0 MHpa, WUCIONb3Yys 3HAHWUS U OIbIT, MOITYYCHHBIE MPU H3YYCHUU
XUMHH, TPUMEHITh WX TPU PEHICHHH MpoOJieM B TOBCEIHEBHON JKHU3HH U
TPYZIOBOM J€STEIIbHOCTH;

— (QopmupoBaHue y OOydaroUIMXCd T'yMaHUCTHUYECKUX OTHOIIEHU,
NOHUMAaHUA LEHHOCTH XUMHYECKUX 3HAaHUU Ui BBIPAOOTKH HKOJIOTUYECKU
1e1ecO00pa3HOro TMOBEIEeHUS B OBITY M TPYJIOBOM JE€ATENBHOCTH B LIESAX
COXpaHEHUs CBOETO 3/I0POBbS M OKPYKAIOUIEH TPUPOTHON CPEIbL;

— pa3BUTHE MOTHBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCHMTAaHUI0O HAa OCHOBE YCBOEHHUS OOILEYEIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IpO(HIIs M HANpPAaBICHHOCTH AAbHEUIIEro
oOyueHus.

OOmiee YMCIO YaCOB, OTBEAEHHBIX JUISI W3YYCHHUS XHUMHH Ha YpOBHE
OCHOBHOT0 00111er0 00pa3oBaHus, cocTapiseT 136 yacoB: B 8 kinacce — 68 yacoB (2
gaca B HeJIel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHava/ibHbIEe XUMHYECKHE TOHATHS

[Ipeamer xumun. Posb XUMUM B )KU3HU 4YEJIOBEKA. XHUMUs B CUCTEME HayK.
Tena wm BemiectBa. Du3nmyeckue CBOWCTBA BEWIECTB. ATrperaTHO€ COCTOSIHUE
BemiecTB. [loHATHE 0 MeTomax mo3HaHus B XUMUU. UMCThIE BEIIECTBA U CMECH.
CriocoObl pa3ieieHns CMECEH.

ATOMBI M MOJEKYJIbl. XHMHUYECKHE dJIEMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHE.

Xumudeckass ¢opmyna. BaneHTHOCTH aTOMOB XUMHYECKHUX DJIEMEHTOB.
3aKOH TIIOCTOSHCTBAa cocTaBa BemecTB. OTHOCHTENbHAs aTOMHAas —Macca.
OtHocuTenbHas MOJEKyJsIpHas macca. MaccoBasi J0Jisi XUMHUYECKOTO 3JIEMEHTA B
COEMHEHHUH.

KomnuectBo BemecTBa. Mosb. MonsipHast Mmacca. B3auMocBsi3p KOIM4ECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IMHMI][ BemlecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COETUHEHUN.

du3nyecKue U XUMUYECKUE SIBIICHUS. XUMUUYECKasl peakius U €€ NpU3HaKU.
3aK0H COXpAaHEHHS MacChl BEIIECTB. XUMHUYECKHE ypaBHeHUs. Knaccubukarms
XUMUYECKUX PEAKIUI (COeTUHEHNS, PA3I0KEHHUs, 3aMEILIEHUs, OOMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCYI0H, MpaBUiaMu pabOTHl B JTA0OpaTOpUH U
npuémMamMu 00paIeHus ¢ JIabopaTOpHBIM 000PYAOBAaHUEM, U3YUCHUE U OMUCAHUE
dbu3uYeCcKUX CBOWCTB O0pa3lloB HEOPraHWYECKHX BEIECTB, HaOJI0ICHUE
busnyeckux (MJIaBjIeHUE BOCKa, TasHUE JbJa, pacTUpaHHE caxapa B CTYIIKE,
KUIIEHWE U KOHAEHCAlMs BOAbI) U XUMHUYECKHX (FOPEHHE CBEUH, MPOKAJIMBaHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICUCTBUE Meja C KUCIOTON) SIBIICHUM, HAOII0ICHUE U
OMHMCaHUE MPU3HAKOB MPOTEKAaHMUsI XMUMHMUYECKUX peaklMil (pasiiokeHue caxapa,
B3aMMOJICCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHUE THAPOKCHUIA
menu (1) mpu HarpeBaHuu, B3auMojieiicTBrE kee3a ¢ pactBopoM cosd meau (1),
U3Yy4YeHHE CIOCOOOB Pa3eNIeHHs] CMECEil: ¢ MOMOILBI0 MarHuTa, (PUIBTPOBAHUE,
BBITIApYBaHUE, JUCTUJUIAIMUSA, XpoMaTorpadus, mpoBeIeHUE OUYNCTKU MTOBAPEHHOU
comv, HaONMIOJeHWEe U  ONUCAaHWE  PEe3yJbTAaTOB  MPOBEACHHS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE MOJEIEH MOJIEKYII
(IIapocTepKHEBBIX).

Baxueimue npeacTaBuTe, M HEOPraHMYEeCKMX BeleCTB

Bo3nyx — cmech razos. CocrasB Bo3ayxa. Kuciaopon — aneMeHT M IpocToe
BemecTBO. HaxoknmeHune kucimopoma B Tpupojae, (U3MYECKHE U XUMHYECCKUE
cBoiictBa (peakuuu ropeHus). Okcuabl. [lpumenenue kuciopoaa. CrnocoObl



MOJIYYCHHUST KHUCIIOpoJa B J1abopaTopuud W TPOMBINUICHHOCTH. KpyroBopor
Kuciopojaa B mpupojie. O30H — amioTponHasi MOJU(pUKAIIS KUCIOpOoa.

TenmoBoit >((PEeKT XUMUUECKON peakiUuh, TEPMOXUMUUYECKUE YpaBHEHUS,
9K30- M JIHAOTEPMHYECKHE peakuuu. TONIMBO: yrojib W METaH. 3arps3HEHue
BO3/lyXa, yCWJICHHE MapHUKOBOTO d((exTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »memeHT M mpocTtoe BewecTBO. Haxoxnenue Bomopona B
npupojae, GuU3MYECKMe U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE, CIOCOObI
nony4deHus. Kuciorsl u comnu.

MonsipHbIii 00bEM ra3oB. Pacu€Thl Mo XUMHYECKUM YPaBHCHHSIM.

®dusnueckue CBOWCTBA BOAbl. Boma kak pactBoputenb. PacTBOpBHI.
HacellieHHbIE M HEHACBIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEUIECTB B BOJE.
MaccoBasi 10415 BellleCTBa B pacTBOpE. XMMHUUECKHE CBOMCTBA BOAbl. OCHOBAHUS.
Posie pacTBOpOB B mpupoje M B KHU3HU 4enoBeKka. KpyroBopor BoAbl B mpUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.

Knaccudukanuss neopranmdeckux coenuHenuil. Oxkcunbl. Knaccuduxanus
OKCHUJIOB:  cojieoOpasyromue  (OCHOBHBIE, KHUCIOTHBIC, aM{(pOTEpHbIE) U
HecosneoOpasyronme. Homenknatypa oxcunoB. Dusnueckue M XUMHUYECKHE
cBomcTBa OKCUAOB. [lonydueHne okCuaoB.

OcHoBanusa. Knaccubukanuss ocHOBaHUM: IIETOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. DPU3NUECKHME W XMMHUYECKUE CBOWCTBA
ocHoBaHuu. [lonmydeHne ocHOBaHUM.

Kucnorel. Knaccudukanus kucior. HoMenknatypa kuciaor. Ousndeckue u
XUMHUYECKUE CBOWCTBA KHUCHOT. Pan axktuBHoctu MmertamnoB H. H. bekerosa.
[TosmmyyeHnne Kucnor.

Comun. Homenknarypa coneil. @uznyeckrue U XMMUYECKUE CBOICTBA COJIEH.
[Tomyyenue counen.

I'enernueckas cBsI3b MEXKAY KJIaCCaMU HEOPTAHUYECKUX COETUHEHHUM.

Xumuueckuii IKCnepumenm:

KAQ4ECTBEHHOE OMPEEIICHUE COACPKAHUS KUCIOPOAa B BO3AYyX€, MOTYyUYECHHUE,
coOupaHue, pacno3HaBaHWE M U3YYEHUE CBOWCTB KHUCIOpPOAa, HAOJIIOJEHUE
B3aMMOJICHCTBUSL BEIIECTB C KHCJIOPOJAOM M YCIOBHUS BO3HUKHOBEHUS U
IpPEeKpalieHusl TOpeHHs (MmoXapa), O3HAKOMJIEHWe C oOpasllaMh OKCHIIOB U
OTMUCAaHUE HX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pACIIO3HABAHME U U3YyUYCHHUE
CBOMCTB BojOpoja (ropeHue), B3auMocicTBre Bogopoaa ¢ okcuaom meau (I1)
(BO3MOKHO HCIOJIb30BAaHUE BUICOMATEPHUAJIOB), HAOMIOJACHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEIOBaHHE OCOOCHHOCTEM PACTBOPEHMS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTHIO, IIPUTOTOBJICHUE PACTBOPOB C  OMNPEACIEHHON
MacCOBOM J0JIEl pacTBOPEHHOIO BEILIECTBA, B3aWMOJICUCTBUE BOJBI C METAJUIAMHU
(HaTpeM ©  KaibleM) (BO3MOXXHO HCIIOJb30BaHUE BUIEOMATEpPUAIIOB),



UCCJICIOBAaHUE OOpa3IOB HEOPTaHWYECKUX BEIIECTB PA3MYHBIX KIIACCOB,
HaOJII0ICHNE U3MEHEHUs OKPAaCKH MHAMKATOPOB B PACTBOpaxX KHUCIOT W IIEJIOYEH,
uzyuyeHue B3aumozeiicTBusa okcuga menu (ll) ¢ pacTBOpoM cepHON KHUCIOTHI,
KHCJIOT C MeTajulaMHd, pPeakUWil HEeUTpaln3aluy, IMOJIYYEHHE HEpPaCTBOPUMBIX
OCHOBAHHI, BBITECHEHHE OJHOT0 METaJlla JIPYTMM M3 PacTBOpa COJM, PEUICHUE
AKCIEPUMEHTANIbHBIX 3a7a4 1m0 Teme «BaxHeiue Kiacchl HEOPraHUYECKHUX
COCIMHEHUN.

Hepuoanyecknii 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHX
nemeHToB JI. U. MenneneeBa. CrpoeHue aroMoB. XHMHYECKAasl CBS3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUU

[lepBble MONBITKM KiIacCUPUKALMKA XUMHUYECKHX 3JeMeHTOB. lloHsatue o
rpynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJIIbI,
raJIOTeHbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aM(POTEPHBIEC OKCUIBI
U TUAPOKCHUJIBL.

[Tepuoanueckuii 3akoH. [leproauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa.  KopoTkomepuomnas W JJIUHHOMEpUOAHAs  (HOPMBI
[lepnoguueckoit cucteMsl xuMuueckux anemeHToB /. Y. Menneneesa. [leprnonsl
u rpynnbl. DPusnyeckuil CMBICI NOPAAKOBOIO HOMEpa, HOMEpPOB IIEpUoOaa HU
TPYIIBI 3JIEMEHTA.

Crpoenune atoMmoB. CoctaB aTOMHBIX sifep. M3oTonbl. DnekTponbl. CTpoeHue
AJEKTPOHHBIX  000J0YeK aTOMOB TepBbIX 20 XMMHYECKHUX DJIEMEHTOB
[lepuomnueckon cucrembl JI. U. MennpeneeBa. XapaKTEpUCTUKA XHUMHUYECKOTO
3JIEMEHTA 110 ero nonoxeHuro B [lepuoanueckoit cucreme /1. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUsl pajnyca aTOMOB XHUMHYECKHUX BJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U Mepruoaam.

3nauenue [lepunoanueckoro 3akona u [lepuoan4ecKkoil CUCTEMbI XUMUYECKHUX
BJIEMEHTOB ISl Pa3BUTHsS HAayku W npakTuku. J[. M. MeHneneeB — yd€HbIM U
rpakIaHUH.

Xumuyeckass cBa3b. KoBajieHTHass (MOJIApHAsT YW HEMOJIAPHAs) CBS3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAsI CBA3b.

Crenenp  okucieHusi.  OKHCIATEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Ipouecchl okuciieHns: 1 BOCCTaHOBNEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3ydeHHe oOpa3loB BEIECTB METAUIOB M HEMETAJJIOB, B3aMMOJCHCTBUE
TUAPOKCUJA LHMHKAa C pPAcTBOpPAMHU KHUCIOT M WIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIIUN
(ropeHue, peakliiy pa3ioKeHHs], COEAUHEHU).

Mescnpeomemmnuie ceasu



Peanu3zanust MeXOpeAMETHBIX CBSI3€M NpU HU3y4YEHUU XHMHUU B 8 Kiacce
OCYILIECTBIISIETCA 4YE€pPEe3 HCIOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX
MOHATUM, TaK W MOHATHUM, SBISIONIMXCS CUCTEMHBIMH JJIsI OTJICIbHBIX MTPEAMETOB
€CTECTBEHHO-HAy4YHOI'O ITUKJIA.

OOmre ecTeCTBeHHO-HAYYHbBIC TMOHATHS: HAYYHBIN (hakT, TUIOTE3a, TEOPHS,
3aKOH, aHaJIW3, CHUHTE3, Kiaccudukamus, NEePUOAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

dusznka: Marepus, aTroMm, D3JIEKTPOH, MNPOTOH, HEWUTPOH, WOH, HYKIIH],
W30TOMbI, PaANOAKTUBHOCTh, MOJIEKYJa, AJECKTPUYECKUN 3apsil, BEIIECTBO, TEJIO,
00bEM, arperaTHOE COCTOSIHME BEIIECTBA, a3, (U3UYECKUE BEIUYUHBI, €IUHUIIBI
MU3MEpPEHUS, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

I'eorpadusa: armocdepa, ruapocdepa, MHHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKONAEMbIE, TOIJIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYECKAs] peaKuusi

[lepnoanueckuit 3akoH. [leprnognyeckas cucreMa XMMUYECKUX JJIEMEHTOB /1.
N. Menneneea. CtpoeHue aromMoB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XUMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kajlus, KaJlblUsi M UX
COCIMHEHU B COOTBETCTBHM C IIOJIO)KEHHEM »HJIEMEHTOB B Ilepuonnyeckon
CHUCTEME U CTPOCHUEM HX aTOMOB.

Ctpoenue BemiecTBa: BHAbI XUMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAUIMYECKON PEIIETKH U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BELIECTB, OTHOCSUIMXCA K pa3JIMYHBIM KJIacCaM HEOPraHuYeCKUX
COEJIMHEHUI, TeHETUYECKas CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanuss XuMuaecKux peakifii o pa3IundHbIM MpU3HAKaM (10 YHCITY
U COCTaBy YYacTBYIOUIMX B pPEaKUMH BEIIECTB, MO TEIJIOBOMY 3(ddekrty, mo
W3MEHEHUIO CTENEeHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, IO OOpaTHUMOCTH, IO
y4acCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYCCKHE
YPaBHEHHSL.

[TonsiTie o ckopoctu xuMuueckoil peakiuu. [loHsitue 006 00paTUMBIX U
HEOOPATHUMBIX XUMUUYECKUX peakiusix. [IoHATHEe 0 TOMOTEHHBIX M IeTepPOTeHHBIX
peakuusax. llonarue o karanmmse. [lonsTue 0 xumuyeckom paBHoBecuu. MakTopsl,
BIIUSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKIUMU M TOJOKEHUE XHUMHUYECKOTO
paBHOBECHS.

OKUCIUTETbHO-BOCCTAHOBUTENIBHBIE  pEaKIMW,  AJICKTPOHHBIM  OallaHC
OKHMCJIUTEIbHO-BOCCTAHOBUTEIBHOM peaKIuu. CocrtaBiieHue ypaBHEHUM



OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIHM C  HMCIIOJIB30BAHMEM  METOJA
3JIEKTPOHHOrO OajaHca.

Teopus dNEKTPONUTUIECKON TUCCOUUALMU. DIIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, aHnoHsl. MexaHu3M AHMCCOLMALMUA BEMIECTB C Pa3IMYHBIMA BUJIAMHU
xumMudeckon cBszu. CreneHs aucconnanuu. CUIbHBIC U CIA0bIE JIEKTPOJIUTHI.

Peakuuu nonHoro oomeHa. Y clioBUs NMPOTEKaHUSI peaKlMii HOHHOTO 0OMEHa,
NOJIHBIE M COKpAall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBoiCTBa KHCIOT,
OCHOBaHMM W COJEH B CBETE€ TMPEJACTaBIEHUNH 00 IIEKTPOIUTUUYECKOM
nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IOHSATHE O TUAPOIU3E COTICH.

Xumuueckuu IKCnepumenm:

O3HAKOMJIEHUE C MOJENSAMU KPHUCTALIMYECKUX PEIIETOK HEOPraHUYECKHX
BEIIECTB — METAIJIOB W HEMeTasioB (Tpaduta M anmasa), CIOXKHBIX BEIIECTB
(xopuma Hatpusi), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKInu
OT BO3JICUCTBUS paA3IUUHBIX (DAaKTOPOB, HCCIEIOBAHUE JJICKTPOMPOBOTHOCTH
pacTBOpOB BEHIECTB, MpolLEecca AUCCOUMALNM KHCIOT, WLIEI0Yed M COoJel
(BO3MOXHO  HCIOJIb30BAHME BHUAECO MAaTE€pUANIOB), MPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  MPOTEKaHUsT  peakuuit HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX — MPHUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peakiuu pa3ioKeHUs, COCAUHEHHS), pACIO3HABAHUE HEOPraHHMYECKUX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX PEAKIMA HAa HOHBI, PEIICHUE
AKCIIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmias xapakTtepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe cTeneHu okucieHus. CTpoeHue W (PU3HYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOTCHOB. XHWMHUYECKME CBOMCTBA HAa MPUMEPE  XJoOpa
(B3aUMOJICHICTBME C MeETaJlaMd, HEMeTaJJlaMH, Ilejo4aMu). XJIOPOBOJOPOI.
ConsiHast KHUCIIOTa, XMMUYECKUE CBOMCTBA, MOJydeHUE, MpUMEHeHHe. JleiicTBue
XJOpa W XJOPOBOJOPOAA HA OpPraHu3M 4YeJoBeKa. BakHeilmme XJIOpuabl U HUX
Hax0XJICHUE B IIPUPOJIE.

O6mras xapaktepuctuka 3aeMeHTOoB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHn okucieHus. CTpoeHue u (pu3myecKkue CBOMCTBA
MPOCTBIX BEHIECTB — KUCIOPOJIa U CePhbl. AJIJIOTPOIHBIE MOAU(PUKAIIUN KUCIOPOaa
U cepbl. XuMuyeckue cBoiicTBa ceprl. CepoBOmOpOJ, CTpoeHHE, (HU3HYECKUE U
XUMHUYecKue cBorcTBa. OKCUABI CEpbl KaK MPEACTAaBUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kucinora, @Qu3nueckue U XHUMHYECKHE CBOMCTBa (00mIME Kak
OpEACTaBUTENS KJacca KHUCIOT W crneuudpuyeckue). XHUMUYECKUE pEeaklHH,
JeXalle B OCHOBE MPOMBIIUICHHOTO CHoco0a MOMYYEHUSI CEpHOM KHUCIIOTHI
[Ipumenenue cepHoil KUCIOThI. COIM CEpHOM KUCIOTHI, KAUECTBEHHAS PEAKIIHS Ha



cynbdar-uon. Haxoxmenune ceppl u €€ COEAMHEHUN B MPHUPOAEC. XUMHUUYECKOE
3arpsS3HEHUE OKPYXKAIOIIEH Cpeabl COEAMHEHUSIMU Cepbl (KUCIOTHBIE JOXKH,
3arps3HEHHE BO3lyXa U BOJOEMOB), CIIOCOOBI €r0 IPEAOTBPAIICHUSI.

O6mras xapaktepuctuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEpPHbIE CTENEHU OKHUCICHUS. A30T, pacCOIpOCTpaHEHUE B MPHUPOJE,
dbu3nyeckre U XuMuyeckue cBorictea. KpyroBopot a3ora B mpupojie. AMMHAaK, €ro
dbu3nYecKre 1 XUMUYECKHUE CBOMCTBA, MoJlydeHue u npumeHenne. Coam aMMOHMS,
uXx (U3NYEeCKue U XUMUYECKHUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHHS. A30THas KHCIJIOTa, €€ TMoJydeHue, (QU3MYEeCKUe U XUMHYECCKUE
CBOMcTBa (00OIIME Kak MPEACTaBUTENs Kjacca KHUCIOT U crnenuduyueckue).
Hcnons3oBaHue HUTPATOB M COJEM aMMOHUS B KayeCTBE MMHEPATbHBIX
yno0peHuil. XuMrU4YecKoe 3arps3HeHUe OKPYIKAIOIIEH Cpelbl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXAW, 3arps3HEHHE BO3ayXa, MOYBBI W BoAoéMoB). Docdop,
auioTponHeie Moaudukauu docdopa, PuU3MUECKUE U XUMUYECKHE CBOICTBA.
Oxkcun docdopa (V) u bochopnas kucinota, pu3nIecKre U XMUMHUIECKHUE CBOMCTBA,
nonyyerue. Mcnons3oBanue GpocdaToB B Ka4eCTBE MUHEPATBHBIX YI0OPEHUH.

O6mas xapakrtepuctuka 31aeMeHTOB |IVA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapakTEepHbIE  CTENEHU  OKHUCJICHHUS.  YTIEepoJd,  aJUIOTPOIIHbIC
MOIU(UKALIMKM, PACIPOCTpaHEHUE B TNpUpojae, (PU3MYEeCKUe U XUMHYECKUE
cBoiicTtBa. AncopOuusa. Kpyrosopot yriepoaa B npupoje. OKCuabl yriaepoja, ux
dbu3uyeckue W XUMHUYECKHE CBOWCTBA, [IEWCTBUE HA JKUBBIE OpPTraHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHEe. DKOJOTHYECKHE MPOOJIEMBbI, CBS3aHHBIE C OKCHIIOM
yraepoga (IV), rumore3a rino0anbHOrO TOTEIUIEHUS KJIMMaTa, IMapHUKOBBIN
addexr. YroapHas KUciIoTa U €€ coM, X (GU3NYeCKHe U XUMHUYCCKHE CBONCTBA,
nojydyeHue W TmpuMeHeHue. KauecTBeHHass peakiusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIECHHOCTH M CEJILCKOM
XO3SIMCTBE.

[TepBoHavYaIbHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTUHEHUSIX
yriepozaa (MeTaH, dTaH, STUJICH, alleTUIICH, TaHOJI, TJIUIIEPUH, YKCYCHAsi KUCIIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yyrojb, NPUPOAHBIA ra3, HedTb),
IPOAYKTHI UX TMepepaboTku (OCH3UH), UX POJIb B OBITY W MPOMBIIIICHHOCTH.
[TonsiTHe 0 OMOTOTUYECKH BXKHBIX BEIECTBAX: KUpaX, OeNKax, yriieBoJax — U UX
posii B OKM3HM 4eJioBeKa. MarepuaibHOe €IMHCTBO OPraHMYeCKUX U
HEOPTraHUYECKUX COEJIMHEHUM.

Kpemuuii, ero ¢usnueckue u XUMHYECKHE CBOWCTBA, IMOIy4YEHUE U
npuMenenue. CoenuHeHuss KpeMHusi B mpupone. OOuue mnpeacTaBieHus o0
okcune kpemuus (IV) u kpemuueBoi kucnore. CHUIMKAThI, UX UCIOJIb30BaHUE B
OBITY, B MPOMBIIUICHHOCTU. BakHelllline CTpoOUTeNIbHbIE MaTepuaibl: KEpaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *ene300eToH. IIpobiemMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B TOBCEIHEBHOM JKU3HHU.

Xumuueckuu IKCnepumenm:

U3y4YeHHE 00pa3I[0OB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHON KHUCIOTHI,
IIPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPHUI-UOHBI U HAOIIOJCHUE MPU3HAKOB
UX TIPOTEKAaHMs, OMBITHL, OTpaxkaromue (U3NYECKHME M XUMHUUYECKHUE CBOMCTBA
raJlorTeHOB M WX COEJWHEHHMHA (BO3MOXKHO HCIIOJIb30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHHE ¢ oOpa3naMu XJIOPUAOB (TajJOTr€HUIOB), O3HAKOMJICHHE C
oOpa3uamMu ceppl W €€  COCNMHEHUAMU  (BO3MOXKHO  HCIOJIB30BaHUE
BUJIEOMATEPUAIIOB), HAOJIIOJEHUE Mpoliecca OOyIJIMBaHUs caxapa IoJ JeHCTBUEM
KOHLICHTPUPOBAaHHOM  CEPHOM  KHUCJIOTBI, H3y4YEHHUE XHMHYECKUX CBOMICTB
pa30aBIIEHHON CEPHOM KUCIIOTHI, MPOBEICHNE KAaYeCTBEHHOM PeaKIMu Ha CyJbdat-
HMOH U HaOIIOJeHHe MpHU3HaKa e€ MPOTEKaHHs, O3HAKOMJICHHE C (U3NYECKUMU
CBOMCTBaMH a30Ta, (ochopa M HX COEAMHEHHH (BO3MOXXHO HCIIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (OChHOPHBIX yA0OpEHUM, MOTyUYeHUE,
coOupaHnue, pacrno3HaBaHWE€ M U3YYCHHUE CBOWCTB aMMHUakKa, TMpPOBEICHUE
KAueCTBEHHBIX PEaKIMi Ha MOH aMMOHHUS U ¢dochaT-uOH U U3yUYECHHE NPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOIEUCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BAaHUE  BUJIEOMATEPHUAIIOB), M3y4YECHUE Mozenein
KPUCTAJUIMUECKUX PEmETOK anmasza, Trpadura, dynepeHa, O3HAKOMIICGHHUE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojlydeHue, coOUpaHue, paclio3HaBaHUE U H3yuyeHUeE
CBOMCTB YTJIEKUCIIOTO ra3a, MPOBEICHUE KAUYEeCTBEHHBIX pEaKlMii Ha KapOOHAT U
CUJIMKAT-UOHbl WU H3y4YEHUE TNPU3HAKOB HX TMPOTEKAHUsS, O3HAKOMJIEHUE C
OPOAYKIIMEH CHUJIMKATHOM MPOMBIIUICHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3aj1ad 110 TeMe «BakHelIme HeMeTaJUIbl U UX COSIAUHECHUS.

MeTaJuibl M UX COeIMHEHU S

OOuras xapakTepuCTHKa XUMUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHUU
ux TmnonoxeHus B llepmoamdeckon cucreMe XuMHUecKHx diaeMeHtoB [l W.
MenpneneeBa u ctpoeHus aToMoB. CTpoeHHE METAUIOB. MeTalndeckasl CBsi3b U
METAJUIMYECKass ~ KpPUCTAJUIMYECcKas  PemeETKa.  DIEKTPOXUMHUYECKUU  psif
HaIpsHKeHU MeTamuioB. @U3nueckue U XMMHUYECKUEe CBOMCTBa MeTaiuioB. OO0mue
crnocoObl ModyyeHuss MeTauioB. [loHsATHE O KOpPpO3UM METaIOB, OCHOBHBIE
crocoObl 3amuThl X OT Koppos3ud. CrjaBbl (CTallb, YyTyH, AIOPAIIOMUHUM,
OpoH3a) U UX MPUMEHEHUE B OBITY U MPOMBIIIICHHOCTH.

[lenounble MeTaiIbl: MoNoXkeHue B llepuognyeckoil cucreMe XMMUYECKUX
anemenTtoB JI. M. MenzaeneeBa, CTpo€HUME HUX aTOMOB, HAXOXIEHUE B IIPUPOJIE.
duznueckre U XMMUYECKHUE CBOWCTBA (Ha mpuMepe Hatpus U Kamus). OKcuibl u



TUAPOKCUIBI HaTpusi W Kaius. [IpuMeHeHue WIENOYHBIX METAIOB M HX
COEJIMHEHUU.

IllenouyHO3eMeENbHBIE METAJIbl MAarHMM M KaJdblUK: IIOJOKCHHE B
[lepuonnueckon cucreme xumudeckux snemeHToB . M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXO0XJIeHHE B Ipupojie. Pu3ndeckre 1 XMMUYECKHE CBOMCTBA MarHus
U Kanblusa. BaxHelmme coequHeHUs KablUs (OKCHUI, THUIPOKCHUI, COJIH).
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AmroMuHUN: nosioxeHue B [lepuoandeckoi cuctemMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOE€HUE aToMma, HaxOXJeHHE B Ipupone. Pusnyeckue u
XUMUYECKHE CBOWMCTBA amtOMUHUA. AM(POTEpHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
AJTIOMUHMSL.

Keneso: monoxenue B [leppuoanyeckor cUCTEME XUMUYECKHUX JIEMEHTOB /1.
N. MenneneeBa, CTpOEHHME aToma, HaxXOXKIAeHHWE B mnpupone. dusznueckue u
XUMUUYECKHE CBOMCTBA xene3a. OKCuIbl, THApOKCU bl U conu xenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJIy4YEHUE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHHME ¢ oO0pa3llaMd METAUIOB U CIUIaBOB, UX (PU3NUECKUMU
CBOMCTBAMHU, U3YUYEHHME  PE3YyJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
WCIIOJIb30BaHNE BHUJEOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJEHCTBUS OKCHJIA
KLU W HaTpus C BOJOM (BO3MOYKHO UCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHUS KeEJe3a B KUCIOPOJIE
(BO3MOXKHO  KCMOJIb30BAaHUE  BUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAaKIW HAa MOHBI: MArHUS, KaJblUsl, AJIFIOMUHUS, [IMHKA, Keje3a
(1) u xene3a (1), mequ (1), HaOMIOACHME W ONMCAaHUE MPOIIECCOB OKPAITHBAHHSI
JJaMEHM MOHAaMU HaTpus, Kalusg U Kaiablud (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIEIOBaHNE aM(DPOTEPHBIX CBOMCTB THMAPOKCHAA ATFOMUHUS
Y TUJIPOKCHUJA IIMHKA, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a/1ad Mo TeMe «BakHelume
METaJUIbl U KX COEUHEHUS.

XHMHUS ¥ OKpPY:KaLIas cpeaa

BemectBa u Marepuanbl B MOBCEAHEBHOM XU3HU 4YesloBeka. be3omnacHoe
WCIIOJIb30BaHNE BEIIECTB M XMMHUUYECKUX peakuuil B ObITy. IlepBas momoinp mnpu
XUMHUYECKUX 0KOTaxX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’KawIleh cpeinl (MpeaeiabHasi T0mycTuMast
KOHIIeHTpalus BemecTs, gaiee — [1/IK). Ponb xuMun B pemmeHnn 3K0JI0THYECKUX
mpooIeMm.

Xumuueckuii IKcnepumenm:

U3yueHHEe OOpaslloB MATepUaNIOB (CTEKJIO, CIUIaBbl METAJIJIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmuuvle ceasu



Peanuzanust MeXOpeaMETHBIX CBsI3€M NMpU M3yYeHHMM XUMHUM B 9 Kiacce
OCYILIECTBIISIETCA 4YE€pPEe3 HCIOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX
MOHATUM, TaK W MOHATHUM, SBISIONIMXCS CUCTEMHBIMH JJIsI OTJICIbHBIX MTPEAMETOB
€CTEeCTBEHHO-HAYyYHOT'O ITUKJIA.

OOme ecTeCTBEHHO-HAyYHBIC MOHATHS: HAY4YHBIM (pakT, THUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KilaccuPukaius, MepUOAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIUPOBAHHUE, HU3MEPEHUE, MOJIeb, SBJICHUE, IMapPHUKOBBIN
3¢ dexT, TEXHOTOTHS, MAaTEPHAITHI.

dusnka: Marepus, aroMm, D3JIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKJIH]I,
U30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJIa, JJICKTPUYECKUM 3apsii, MPOBOJHUKH,
MOJIYTIPOBOJTHUKH, JTUAJEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOE COCTOSIHHE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTAIIINUECKas
peméTKa, CruiaBbl, (U3MYECKUE BEIWYWHBI, CIUHUIIBI U3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/b1, COJIHIIE.

buonorusi: ¢orocunres, npixanue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yn00peHus, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHBIC BEIICCTBRA.

I'eorpagusi: armocdepa, rtugpocdepa, MHUHEPANBI, TOpPHBIE MOPOIBI,
MOJIE3HbIEC NCKOMAeMbIE, TOTUIUBO, BOJITHBIE PECYPCHI.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHAN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PE3yNbTAaThl OCBOEHUS MPOTrPpaMMbl OCHOBHOI'O OOUIETO
o0Opa3oBaHMsI JOCTUTAKOTCS B XO€ OOy4E€HHs XHMHUU B €IUHCTBE y4eOHOW M
BOCIIUTATEJIbHON JEATEIIBHOCTH B COOTBETCTBUU C TPAIAULMOHHBIMA POCCUNCKUMU
COLIMOKYJIFTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSMH, IPUHATHIMU B
oOlecTBe MpaBWJIaMd M HOPMaMH TIOBEICHHMS U CIIOCOOCTBYIOT MpoleccaM
CaMOIIO3HaHUs, CAMOPA3BUTHUS U COLMAIN3AIMH 00yYarOIIUXCsl.

JIM4HOCTHBIE  pPE3yJbTaThl ~ OTPAXKalOT  TOTOBHOCTH  OOYyYaroOLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUUU W
pacLIMpPEHHE OIBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B YaCTH:

1) maTpHOTHYECKOTO BOCTIMTAHMS

LIEHHOCTHOI'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPAUYECKOMY
U HAyYHOMY HACIEAUIO, TTOHUMAHHS 3HAYECHUS XUMHYECKOM HAayKH B JKU3HU
COBPEMEHHOr0 OOLIeCTBa, CIOCOOHOCTU BIAJETh JOCTOBEPHON MH(popMainuel o
IEPENOBBIX JOCTH)KEHHMSIX M OTKPBITUSAX MHPOBOM M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS O COLMAIBHBIX HOpPMax MW MpaBUiIaX MEKINYHOCTHBIX
OTHOIICHUN B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOW,  y4eOHOMCCIEAOBATEebCKOW, TBOPYECKOM M JAPYIHX  BHJAX
NEeSATEeIbHOCTH, TOTOBHOCTM K Pa3HOOOpPA3HOM COBMECTHOW JEATENBbHOCTH MNpHU
BBINIOJTHEHUHM Y4EOHBIX, IO3HABATEJbHBIX 3a]a4, BBIIOJHEHUM XUMHUYECKHX
AKCIIEPUMEHTOB, CO3JaHUH YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TIpolLiecce ATOW Yy4eOHOM JeATEeTbHOCTH, T'OTOBHOCTH
OLICHMBATb CBOE IIOBEJIECHUE WU IIOCTYNIKM CBOMX TOBApUILEH C IO3ULUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUM IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 O3HAHMSIL:

MHUPOBO33PEHYECKHUE TIPECTABICHUS O BEIIECTBE M XWUMHUYECKOW DPEaKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBIISIIOLINE
OCHOBY JUIsl MIOHUMAaHMsI CYIIIHOCTH HAayYHOM KapTUHBI MHUpa, MPEACTaBlIEHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTUSA IIPUPOIBI, B3aUMOCBS34X YEJIIOBEKa C
IPUPOIHON CPENIOM, O POJIM XMMHH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEM;

NIO3HABaTEJIbHbIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOAMMBIC IsI OOBSICHEHHS HAOJI0JIaeMBIX IPOIECCOB U SIBJICHUH,
MO3HABATENIbHOM, MH(POPMAIMOHHON M YHTATENhCKOM KyJIbTYPBl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Y4YEOHBIMH TEKCTAMH, CIPABOYHOMN



JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMH HH(POPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHUI0O M TIO3HAHWIO, JTIOO03HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K €aMOOOpa30BaHUIO, IMPOEKTHOM W  HCCIEA0BATENbCKON
JeSATETbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBIEHHOCTH W YPOBHS OOYYECHHS B
JlaTbHEHIIIEM;

4) dbopMupoOBaHHS KYJbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3/IOPOBBIN 00pa3 >KU3HHU, OCO3HAHWE TOCIEICTBUN H
HEMPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOIEHUS alIKOT0Jsi, HAPKOTUKOB, KYpEeHHUs ),
HEOOXOJAUMOCTH COOJIOJEHUsT TpaBWil O€30MaCHOCTH TMPU  OOpallleHuu C
XUMUYECKUMH BEIIECTBAMH B OBITY M peajbHOM JKU3HMU;

5) TpyA0BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUYECKOMY M3y4YeHHUI0 podeccuil u Tpyaa pa3iuuyHOro poja,
yBaXEHUE K TPYAY U pe3yibTaTamM TpPYIOBOW NEATEIbHOCTH, B TOM YMHCIIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHWW TI0 XUMHUH, OCO3HAHHBIA BBHIOOD
WHIMBUAYAJIbHOU TPAECKTOPUHU MPOJIOJKEHUSI 00pa30BaHUsl ¢ yUETOM JTMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN,
yCHEMHON NpodecCuOHaIbHOU AESTEIBHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJIaliTUPOBATHCS B MPO(EeCCUOHATBHOU Cpe/Ie;

6) 3K0J10rH4ecKOr0 BOCITUTAHUSI:

AKOJIOTMYECKU 11eJIECO00pa3HOe OTHOIIEHHWE K MPHUPOJIe KaK HCTOUHHUKY
U3HU Ha 3eMJIe, OCHOBE €€ CYIIeCTBOBAHUS, IOHUMaHUE LIEHHOCTU 3I0POBOTO U
O0e3zomacHOro oOpa3a KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MYIeCKOMYy M TICHXHYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
paBUJI 0€30MMaCHOTO MOBEICHUS MIPU padOTe C BEIIECTBAMM, a TAKKE B CUTYaIIHIX,
YTPOXKAIOIIMX 3I0POBBIO U )KU3HU JIOJCH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUSA, TOJy9aeMble MPH N3YYCHUH XUMUH, IS
peleHns 3a1a4, CBSI3aHHBIX C OKPYKAIOLIEH IMTPUPOIHON CPEAOU, JIs TOBBIIEHUS
YPOBHSI ~ AKOJOTUYECKOW  KYJbTYpPhl, OCO3HaHUS TIJ00albHOTO  XapakTepa
AKOJOTHYECKUX TMPOOJIEM M IMyTel HMX pEelIeHUs MOCPEICTBOM METOJOB XHUMHUH,
AKOJIOTMYECKOI'0 MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLMAJIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe wmeTanpeaMETHBIX PE3YIbTATOB BBIICISIOT 3HAYUMBIE JUIS
dbopMUpOBaHUSI MHUPOBO33PEHUsI OOIEHAY4YHbIE TOHATUS (3aKOH, TEOpHs,
MPUHIIUI, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JPYroe.), KOTOphIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYUHBIX YUYEOHBIX MIpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HAaHUW W3 ITUX MPEIMETOB (HOPMUPOBATH MPECTABICHUE O IEITOCTHOU



HAyYHOW KapTHMHE MHpA, U YHUBEpPCalIbHbIC YUeOHbIE NeWCTBUS (IT03HABATEIBLHBIC,
KOMMYHUKATHUBHBIE, DPETYJISTHBHBIE), KOTOpPbIE 00ECIEUMBAIOT (OPMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IIJIJAHUPOBAHUIO M OCYILIECTBIECHUIO Y4EOHOMU
NEATEIIbHOCTH.

Io3HaBaTe/ibHBbIE YHHBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

ba3oBble Jjornueckue aeiicTBUs:

YMEHHUS HCIOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUS TP OCBOCHHUHU
3HAHUW: PACKPBIBATH CMBICT XUMUYECKHX MOHSATUN (BBIACIATh UX XapaKTEpHbIC
NpPU3HAKH, yCTAaHABIMBATh B3aUMOCBS3b C JAPYTMMHU MOHSATHUSIMH), HCIOJb30BAThH
MOHATUS JJIs1 OOBICHEHUS OTNIENIbHBIX (PAKTOB U SIBJICHUM, BHIOUpPATh OCHOBAHUSI U
KPUTEpPUH ISl KIACCU(UKALMM XUMHUYECKUX BEIIECTB U XMMHUYECKHX DPEaKIUH,
yCTaHABJIMBATh MPUUMHHO-CIICJICTBEHHBIE CBA3M MEXIAY OOBEKTaMU H3yUCHHS,
CTPOUTH JIOTMUECKUE PACCYKJCHUS (MHIYKTUBHBIE, JEAYKTUBHBIC, IO aHAJIOTHUH),
JieJaTh BHIBOJIBI M 3aKIIOUCHUS;

yMEHUE TMPUMEHSTh B TIpollecCe IMO3HAHUS TOHATHS (NpEAMETHbIE U
METaIpeIMETHBIE ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENIN, UCTIOJIb3YEMBIE B XUMUHU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICTIbHBIE MPEICTABICHUS —
XUMUUYECKUN 3HAK (CHUMBOJ JJIEMEHTAa), XUMHUueckas (opMyna M ypaBHEHUE
XUMUYECKON PEeaKIuu — MpU PEHICHUH Yy4eOHO-TI03HABATENbHBIX 33/a4, ¢ YYETOM
ATUX MOJIENIbHBIX MPEJICTABICHUIN BBISIBISATh U XapaKTEPHU30BATh CYIICCTBEHHbBIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XUMUUYECKUX BEHIECTB U XUMHUYECKUX PEaKIIUi,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYHUHHO-CIEJCTBEHHBIE CBSI3U U
MPOTUBOPEYHS B U3yUaEMbIX MIPOIIECCAX U SBJICHUSX.

ba3oBble ucciaenoBareJbCcKue 1eHCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKXEe B KauyeCTBE OCHOBBI JJigi (hOPMHUPOBAHUS THUIIOTE3bI IO
IIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETEHUE OMNbITa M0 IUIAHUPOBAHUIO, OpPraHU3allud U IPOBEACHUIO
YYEHMUYECKUX HKCIIEPUMEHTOB, YMEHUE HaOMoIaTh 3a XOAOM IIpolecca,
CaMOCTOATENbHO MPOTHO3UPOBATH €T0 pe3yibTaT, (OpMyIupoBaTh 0000IICHUS U
BBIBO/IbI 110 PE3yJbTaTaM MPOBEAEHHOIO OMBITA, UCCIECIOBAHUS, COCTABIATh OTYET
0 IpoJIeTaHHON paboTe.

Pabora ¢ unpopmaumeii:

yMEHUE BbIOMpATh, aHAIU3UPOBATH M HWHTEPIPETUPOBATH HWHGOPMAIIUIO
Pa3IUYHBIX BUJIOB U (HOPM MpE/ICTABICHUS, MOTYyYaEMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsl JUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHBIE
nocodbusi, pecypcbl MHTepHeTa), KPUTHUUECKH OIEHUBATh MPOTHUBOPEUUBYIO U
HEJ0CTOBEPHYIO HH(OPMAIIHIO;



yMEHUE TPUMEHSATh Pa3MYHbIC METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIMU W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMMBIX JIsS BBITOJTHCHUS
y4eOHBIX U TIO3HABATENBHBIX 33/a4 ONMPENeIEHHOTO THIla, MPUOOPETEHNE OIbITa B
0o0JaCTH  UCHOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIAJICHUE KYJIbTYPON aKTUBHOTO MCTIOJI30BAHUS PA3IMYHbBIX IIOUCKOBBIX CUCTEM,
CaMOCTOATENIbHO BBIOMpPATh ONTUMAIBHYIO (POPMY MpEACTaBICHUS UHPOPMALIMU U
WLUTIOCTPUPOBATh pelIaeMble 3a/Jadll HECIOKHBIMH CXEMaMH, JHarpaMMaMH,
apyrumu hopmMamu rpaduKi U UX KOMOUHAIUSMU;

yMEHUE UCIOJIb30BaTh W AaHAJIM3UPOBaTh B TIpolecce Yy4eOHOH U
UCCJIEI0BATENbCKON JeATEIbHOCTH MH(POPMALUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBa W TPAHCIOPTa HA COCTOSIHME OKpYXKarouled MNpupoaHOn
Cpelbl.

KoMMyHHKaTHBHBIE YHHMBeEpPCAJIbHbIE YUeOHbIe TelCTBUS:

yMEHHUS 3aJlaBaTh BOINPOCHI (B XOJ€ Juanora W (WIh) JIUCKYCCHH) TIO
CyllecTBy  0OCyKmaemMoil  Tembl, (OpPMYJIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCUTEJIFHO BBIMIOJHEHUS TIPEJIOKEHHON 3a/1a4H;

YMEHHsSI  TPEACTaBIsATh  TMOJYYCHHBIE  PE3yNbTaThl  MMO3HABATEIHHOU
NEATETPHOCTH B YCTHBIX W THMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIUIO
pPE3yIbTATOB BBITIOJIHEHUS XMUMHYECKOTO HKCIIEPUMEHTA (J1a0OpaTOPHOIO OIIbITa,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO ITPOCKTA);

yMEeHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHMKAMH B COBMECTHOM
NO3HABATEIbHOM M MCCIENOBAaTEIbCKOM  JACATENBHOCTH  MPU  PEILICHUHU
BO3HMKAIOIIMX TPOOJEM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB W COTJIACOBAHUSA
no3unuid (00CyXaeHUsl, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHAIUS
COBMECTHBIX JCHCTBHUH, OIpeneleHHe KpPUTEpPUEB IO OILIEHKE KauecTBa
BBITIOJTHEHHON paOOTHI U IPYTHE).

PerynsiTuBHbIE YHMBepcaJbHbIEe YUeOHbIe 1elCTBUSA:

YMEHHE CaMOCTOATEIbHO OMPEACNATh IENU JEATEIbHOCTH, IIAHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeATeIbHOCTh, BEIOUpATh Hanbosiee 3PEeKTUBHBIC CITOCOOBI pelIeHUs] YIYEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOATEIbHO COCTABJIATh WJIH KOPPEKTHUPOBATH
MPEIJIOKEHHBIM aITOPUTM JEUCTBUUA NPU BBINOJHEHUM 33JaHUU C YYETOM
TIOJIYYCHHUSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIHIX,
OLICHUBATh COOTBETCTBUE IOJIYUYEHHOTO pe3yjbTara 3asBICHHOW LU, YMEHUE
UCIIOJIb30BATh M aHAIM3UPOBATh KOHTEKCTHI, TIPEJIaraeMble B YCIIOBUH 33JIaHUN.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yibTaTOB IO OCBOEHUIO 0053aTE€IbHOTO
coliepKaHUs, YCTAHOBJIEHHOTO JaHHOM (enepanbHON paboyeil mporpaMMon,
BBIJICNIAIOT: OCBOCHHBIC OOYYAIOIIMMHUCS HAy4YHBIE 3HAHUSA, YMEHHUS U CIIOCOOBI



JNEUCTBUH, crenuduuecKue I TPeAMETHOH 00JacTh  «XHMHUS», BHIBI
NEATeIbHOCTH 1O  MOJYYEHWI0 HOBOIO  3HAaHWS, €ro HUHTEpIpeTalnH,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3JIMUYHBIX YUEOHBIX U HOBBIX CUTYaIIUSIX.

K xonmy oOyuenus B 8 kjacce rnpeamMeTHbIe pe3yabTaThl HA 6a30BOM YpOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y 00YHAIOIINXCSI YMEHUIN:

e PACKpBIBaTh CMBIC OCHOBHBIX XMUMHUYECKHX IMOHATHMI: aTOM, MOJEKYJa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBasi 10151 XMMUYECKOTO 3JIEMEHTA B COSAMHEHNUH, MOJISIPHBIA O0BEM,
OKCHJI, KHCJIOTAa, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XMMHUYECKasi PeaKiusi, KiacCU(UKAIMs pEeakiui: peakiuu
COCIMHEHUSI, PpEaKIMU Pa3JIOKEHUs, pPEaKIUUu 3aMEUICHUs, peaKIuu
00OM€Ha, 7K30- U 3HJOTEPMHUYECKUE PEAKIINH, TEIII0BOU 3 (PeKT peakuum,
AIpO aToMa, JJIEKTPOHHBIA CIJIOM aroma, aroMHas OpOUTallb, PaaAUyC
aToMa, XUMHUYECKasl CBs3b, MOJSPHASA W HEMOJISpPHAs KOBAJICHTHAsl CBS3b,
VOHHAs CBs3b, HOH, KATHOH, aHWOH, PacTBOpP, MAaccoBas JOJs BEHIESCTBA
(mpolLleHTHAsi KOHIIEHTpAIlUs1) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHSATUH H
MPUMEHSATh 3TU MOHATHUS MIPU ONMKUCAHUM BEILIECTB U UX MPEBPAIICHUIA;

e HCHOJIb30BaTh XUMHUUYECKYI0 CHUMBOJUKY JJISI COCTaBiieHUs (popmyin
BELIECTB U YPABHEHUN XMMUUYECKUX PEAKLINM;

e ONpEAENATh BAaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COEIUHEHUSX,
CTENEHb  OKUCIIEHUS  DJIEMEHTOB B  OWHApHBIX  COCAUHEHUSX,
MPUHAJIJICAKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEAMHEHUU Mo
dbopmyniamM, BHUJ XUMHUYECKOM CBSI3M (KOBaJe€HTHass M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbeBaThb cMbIca Ilepuognueckoro 3akona J[. WM. MeHnnaeneesa:
JIEMOHCTPUPOBATh TMOHUMAHHUE TMEPUOAUUYECKON 3aBUCUMOCTU CBOMCTB
XUMHYECKUX AJIEMEHTOB OT UX MojoxkeHus B [lepuogmueckoil cucreme,
3aKOHOB COXPAaHEHHS MacChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUE€HUSs1, 3aKOHA ABOTrajpo;

e OMNWCBHIBATh W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoauueckoit
CUCTEMBbl XHMMHYECKHMX OJJEMEHTOB: pa3jauyaTh [OHATUS «IJIaBHAs
noarpynmna (A-rpymma)» u «mobounas noarpynna (b-rpynmna)», maneie u
OOJIbIlINE TEPUOJbI, COOTHOCUTH OOO3HAUYEHMS, KOTOpPhIE HMEIOTCA B
tabnuue «llepuonuueckass cucrtema Xumudeckux »dnemeHToB [ U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHHS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sipa, 001Iee YrcCiIo dJIEKTPOHOB
U pacrpeieieHue uX Mo JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy U COCTaBy YYACTBYIOIIUX B PEAKIMHU
BEIIECTB, MO TETUIOBOMY (P deKTy);

XapakTepru3oBaTh (OMHUCHIBATh) OOIIME XUMHUUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/Iasi OMMCAHUE TTPUMEPAMH MOJIEKYJISIPHBIX
YPABHEHHM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMUUYECKUX IIpEBpallleHuid B
Pa3TUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYI0O W MOJISIPHYIO  MAaccChl
BCII[ECTB, MACCOBYIO JIOJIF0 XHMHYECKOTO »dJieMEHTa 10 ¢dopMyIie
COCJIMHEHUSI, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
[0 YPAaBHEHUIO XUMHYECKOW PEaKInu;

MPUMEHATh OCHOBHBIE OINEpPALMU MBICIUTEILHON JNEATEIbBHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHUE, 000O0IIEHUE, CHUCTEMAaTU3alMI0, KIacCU(UKAIIUIO,
BBISIBJICHUE TMPUYUHHO-CICACTBEHHBIX CBSI3€M — JJIsI M3y4YEHUS CBOMCTB
BEIIECTB M XHMHYECKUX PEAKIM, eCTECTBEHHO-HAyYHbIE METO/bI
MO3HAaHUSI — HaAONIOJCHHE, W3MEpEHUe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peasibHbBI U MBICIICHHBIN );

CJIeOBaTh  IMpPAaBWJIaM  TNOJb30BAHUS  XHUMHUYECKOM  MOCYHOM U
7abopaTOpHBIM 00OpPY/IOBaHHEM, a TaKXKe TMpaBUJiaM OOpalleHHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH 1O BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKHX OIBITOB IO TOJIYYECHUIO W COOMPAHHIO
razoo0pa3HbIX BEHIECTB (BOJOPOJa M KHUCIOPOJAa), MPUTOTOBJICHUIO
PacTBOPOB C OMpeNeNEHHON MaccoBOM JoJiel pacTBOPEHHOIO BEIIECTBA,
MJIAHUPOBATh W MPOBOJUTH  XUMHUYECKHE  SKCHEPUMEHTHl MO
pacIio3HaBaHUIO PACTBOPOB LIEIOUEH U KUCIOT C MMOMOIIBI0 HHIUKATOPOB
(;makmyc, dheHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoniy oOyuenus B 9 kjacce rnpeamMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y O0YJAFOIIINXCS YMEHUMN:

PacKpbIBaTh CMBICH OCHOBHBIX XWUMHUYECKHMX NOHATHUW: XUMHYECKUAU
AJIEMEHT, aTOM, MOJEKYJa, WOH, KaTHOH, AaHWOH, IPOCTOE BEIIECTBO,
CJIO)KHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJIEHHS, XUMUYECKasl peaKlus, XUMUYEeCKasl CBs3b, TEIUIOBOM 3PQeKT
peakuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIJIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, 3JEKTPOIUTUYECKAS] NHUCCOLMAIMSA, PEAKIUH HOHHOTO
oOMeHa, KaTalu3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMblE W



HEOOpaTUMBIE PEAKIMK, OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKUCJIEHHWE U  BOCCTAHOBJICHHUE,
ajuioTponusi, aM()OTepHOCTh, XUMHUYECKasl CBS3b (KOBAJEHTHAs, MOHHAs,
MeTajuIhyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us MEeTaljIoB,
CIUIaBbl, CKOpPOCTh XHUMHYECKOW peakluu, MpeAeabHO AOMyCTUMAs
koHuenTpauus [1/IK Bemecrsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATHH U
MPUMEHSATH 3TU NOHATHUS IPU ONMKUCAHUM BEILIECTB U UX MPEBPAIICHUIA;
UCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JJIS COCTaBIICHUS (HOpMYT
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIIUN;

ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKHUX PJIEMEHTOB B
COCIMHEHUSIX PA3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K
OnpeAenéHHOMY KIJIAcCy COEOUHEHH 1o ¢dopMyliaM, BHJI XUMHUYECKOU
CBA3M (KOBaJE€HTHas, MOHHAs, METAJUIMYECKasi) B HEOPraHUYECKUX
COEIMHEHMSIX, 3apsij MOHA M0 XMMUYECKOM (opMylie, XapaKTep Cpelibl B
BOJIHBIX PACTBOpPaxX HEOPraHUYECKUX COEAMHEHUMN, THUIl KPUCTAILIUNYECKON
PELIETKA KOHKPETHOI'O BEILECTBA;

packpbiBaTb cMbIci [lepuonnueckoro 3akona J[. WM. MenpeneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHHWE: OIKUChIBaTh W XapaKTepu30BaTh
tabnuunyio Gopmy [leproanueckold CUCTEMbl XHMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATUA «TJaBHasg noxarpynma (A-rpynma)» U «1no0o4yHas
noarpynmna (b-rpynma)», manesie U OOJbIIME TEPUOABLI, COOTHOCUTH
0003HaYeHUsI, KOTOpPhIE MMEITCI B IEPUOJUYECKOM Tabiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOEHUSI  aTOMOB  XHUMHUYECKHX
AJIEMEHTOB (COoCcTaB W 3apsi] sjpa, OoOIIee YUCIO JJIEKTPOHOB U
pacrpesieyieHue HMX IO DJJICKTPOHHBIM CJI0SIM), OOBSICHATH 0OIIUe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB U UX COCIMHEHUHN B
npejenax MajiblX NEPUOIOB U TIABHBIX MOATPYMI C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(PUIIMPOBATh XMMHUUYECKHE DIIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YMCIy UM COCTaBy YYACTBYIOIIUX B PEAKIIMHU
BEIIECTB, MO TEIUIOBOMY 3(PQPEKTy, IO U3MEHEHHUIO CTEIIEHEW OKHCIICHUS
XUMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIME W crenuduueckrue XUMHYECKHE
CBOMCTBAa MPOCTBIX M CJOXKHBIX BEIIECTB, MOJITBEPKIAsl OIKMCAHUE
NpUMepaMu MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIUN;

COCTaBJSATb YPABHEHUS DJEKTPOIUTHYECKOW JIHCCOLMALUU  KHUCIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPAILEHHBIE YPABHEHHS PEAKIINN HOHHOTO



oOMEHa, ypaBHEHUS pEaKIWid, TMOATBEPKIAIOMNUX CYIIECTBOBAHHE
TCHETHYECKOM CBSI3M MEK/y BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca ATUX PEaKIINii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHYECKHX TPEBPAIIEHUN B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJICKYJSIPHYIO W MOJISIPHYIO ~ MAacChl
BEII[ECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOrO0 »dJieMeHTa 10 dopmyIe
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
M0 YPAaBHEHUIO XUMHYECKOW PEaKIInu;

coONoaTh  MpaBWiia  TOJB30BAHUA  XMMHUYECKOW  TMOCYAOW U
nabopaTopHbIM  O0OpY/IOBaHMEM, a TakKe ImpaBWia oOOpalleHUus C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH 110 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OINBITOB MO TMOJYYEHUIO U COOMPAHMIO
ra3o00pa3HbIX BEMIECTB (AMMHAKa U YTIIEKUCIIOTO rasa);

MPOBOJIUTh  PEaKIMH, TOATBEPKIAIOIMNE  KAYeCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM IyTEM XJIOPHA-, OPOMHUI-,
uoaua-, kKapOoHat-, ¢ocdar-, cuwiIMkKar-, Ccyiabdar-, TUIPOKCHUI-HOHBI,
KaTMOHBl aMMOHHUS U HMOHBI HM3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPaX HEOPTAHMYECKUX BEIIIECTB;

MIPUMEHSATh OCHOBHBIC OIEPAIMH MBICTUTEIBPHOW MEITeIbHOCTH — aHAJIU3
U CHHTE3, CpaBHEHHE, O0000IIEeHHe, CHCTEMaTH3aIlii0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WM3Y4YEHHUs CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOJAbl TIO3HAHUS —
HaOIOZICHUE, W3MEpEeHHe, MOCIUPOBAHUE, IKCIICPUMEHT (peajabHbIA M
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
KonuyecTBo yacos
Ne HanmeHnoBaHue pa3/iesioB U JIeKTpPOHHbBIe (LM(pPOBbIE)
KonTtposbHbie IIpakTHyeckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTeJbHbIE PECypPChI
padoTbI padoThI
Pasnea 1. IleppoHayanbHble XUMHYECKHE NOHSITUS
Xumust — BaxkHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 9 bubmuorexa [JOK
' MIPaKTUYECKON JeATEIbHOCTH https://m.edsoo0.ru/7f41837c
4eJIoBeKa
BemecTBa 1 XUMH4ecKue bu6mmorexa [IOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c
Hroro o pasuerny 20
Pasnea 2. Baxkneiilmme npeacTaBuTe/ I HEOPraHU4eCKUX BellecTs
21 Boznyx. Kucnopon. Ilonstue 6 bubnnorexa [JOK
' 00 oKcHIax https://m.edso00.ru/7f41837c
Bogopon. Ilonsatue o kucinorax bu6nmorexa [IOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837c
Boga. PactBopsl. [lonsitue 06 bubmuoreka [JOK
2.3 ) 1 1
OCHOBaHUAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIaCCHI bubmuorexa [JOK
24 . 11 1 1
HEOPraHWYECKUX COCIUHEHUI https://m.edsoo.ru/7f41837c¢
Hroro no pazneny 30

Paznen 3. Ilepuoanuecknii 3axoH u llepuoguveckasi cucrema xummueckunx 3aemMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.

Xumuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE pPe€aknuu



https://m.edsoo.ru/7f41837c
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[Tepuonuuecknii 3aKOH 1
Ilepnonnueckas cucrema

bu6mmoreka [JOK

3.1 7
XUMHUYECKUX deMeHTOB [[. U. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XuMu4yeckast CBA3b. BuG 10K
HOINOTEKA
2 -
3 OrucurebHo 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCIIBHBIC peaKLu/m
bu6nmoreka [JOK
u 15
TOTO TO pasiery https://m.edsoo.ru/7f41837c¢
PesepBHOE BpeMst 3 bubmorexa LOK
P P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3jesioB 1 TeM uuppoBbIe
Ne n/m P Konrpoabubie | IIpakTuyeckue (mupp )
NpOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoTbI padoTbl
pecypchbl
Pa3nes 1. BemecTBo 1 XuMHUYecKHe peakiiuu
11 [ToBTOpenue u yrirybaeHne 3HaHUH 5 1 bubnnoreka [IOK
' OCHOBHBIX pa3JiesIoB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peaxiuit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAs JUCCOIHAIIHS. 8 1 1 bubnuoreka [IOK
' XHMMHUUYECKUE PEAKLIUU B PaCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazueny 17
Pa3nea 2. HemeTan bl M UX cOeIMHEHUS
21 OOm1ast XxapaKTepUCTHKa XUMHUYECKUX 4 1 bubnnoreka [IOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OOw1ast XxapaKTepUCTHKA XUMHUYECKUX
2.2 anemeHTOB VIA-Tpymmer. Cepa u eé 6 bubamorexa [JOK
' PYIHBL- --¢P https://m.edso00.ru/7f41a636
COCIIMHEHUS
OOm1ast XxapaKTepUCTHKa XUMHUYECKUX
2.3 anemeHToB VA-Tpynmsl. A3ot, hochop u ux 7 1 bubmmorexa [JOK
' PYHIbL ’ P https://m.edso00.ru/7f41a636
COEJIUHEHUS
OO01mas XxapaKTepUCTHKa XUMUIESCKUX
24 anemeHToB |VA-rpynmnsl. Yraepos u 8 1 2 bubmmorexa [JOK
' . py ' poa https://m.edsoo.ru/7f41a636
KPEMHMH U UX COEIMHEHMUSI
Hroro no pazueny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Paznen 3. MeTauibl 1 X COeIMHEHUS

. bubmmoreka [JOK
1 4
3 Obmpe cBOHCTEa METAIIOB https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
3.2 B 16
AKHEHNIINE METAJUIBL U UX COEIUHEHUS htts://m.edsoo.ru/7f41a636
Hroro o pasneny 20
Pa3nen 4. Xumus u okpy:xamomas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 Bubmorexa OK
’ m p https://m.edsoo.ru/7f41a636
Hroro o pasueny 3
PesepBHOE Bpemst 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

8 KUIACC
KoJsunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTnyeckue
n/n Bcero u3yuyeHusi  odpa3oBaTeJIbHbIE
padoThbI padoThI
pecypchl
1 [Ipenmet xumuu. Pone XuMuu B :KU3HU 1 bu6mmorexa [IOK
yeJioBeKa. Teia U BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTve 0 MeTO/Iax MO3HAHUS B XUMUHU 1 Bubmmorexa [IOK
A https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padora Ne 1 «IIpaBuna
3 paboThI B 1a00paTOPUU U IPUEMBI 1 bubnmnorexa [JOK
oOpareHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 YucTtele BemecTBa U cMecH. CriocoObl 1 bubmuorexa [JOK
paszaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas pabora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [TOK
A . puMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TIOBAPEHHOW COJIN)»
bu6nuoreka [IOK
6 A 1
TOMBLI MOTICIYIRE https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKUE PJIEMEHThI. 3HAKU 1 bu6mmoreka [IOK
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIOXKHBIE BEIIECTBA 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJICKYJIIPHOE YUEHHE 1 bubmorexa HOK

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
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3aK0H MOCTOSHCTBA COCTaBa BEIIECTB.

bu6mmorexa [IOK
10 X .B
mmmeckas popmyna. Banentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMUYECKUX JIEMEHTOB
11 OTtHOCHUTENBHAs aTOMHAsI Macca. bubnmnorexka HOK
OtHoOcuTeNbHas MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMHU4YECKOr0 bubmuorexa [JOK
JJIEMEHTA B COCIMHEHUU https://m.edso0.ru/ff0d350c
KonuuecTBo BemecTBa. Mosb. bubmuorexa [JOK
13
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKre 1 XUMUYECKUE SBICHUS. bubmmoreka [JOK
XuMu4deckas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U yciioBUs NPOTEKAHUS bubnmnorexa [JOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIECTB. bubnmnorexka [JOK
XUMHUYECKUE yPaBHEHUS https://m.edsoo.ru/ff0d3b88
BrruncneHus Konu4ecTBa, MacChl
17 BEIIIECTBA 110 YPaBHEHUSIM XUMUYCCKUX bubmorexa LHOK
HECTRETIO YP https://m.edsoo.ru/ff0d5708
peakuuit
Krnaccudukamnms XuMHUYeCKUX peaKIuii
18 (coe I/Iqu)HI/I}IH a3JI0KEHUS e bubmmorexa LOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeInieHus, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHImkIoneauct. O000IeHNe 1 bubmorexa LHOK
' B https://m.edsoo.ru/ff0d40c4
CUCTeMAaTHU3aIHs 3HAHHHA
20 Konrponsnas padora Nel no treme bubnnorexa [JOK
«BelecTBa 1 XUMHYECKHE PEAKIIUI) https://m.edsoo.ru/ff0d4290
1 Boznyx — cmecsk razos. CocTaB bubnmoreka [IOK

Bo3ayxa. Kucimopox — 3iemeHT u

https://m.edsoo.ru/ff0d448e
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npoctoe BemecTBo. O30H

dusnueckre U XUMHUYECKHE CBOMCTBA

bu6nunoreka [IOK

22
KHCIO0POJA (PEAKLIHH OKHCIICHIL, https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
CriocoOblI MosTy4eHHs KUCIOpo/ia B
23 1a0b0paTOpPUH U IPOMBIIIIICHHOCTH bubmorexa [TOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TemnoBoii 3 ekt Xumudeckon
24 peaKIiH, IIOHATHE O bu6nuoreka [IOK
TEPMOXMMHYECKOM YPAaBHEHHH, JK30- U https://m.edso0.ru/ff0d4790
HIOTEPMHUYECKHUX PEAKIIUIX
TomnuBo (He(dTh, yroiab U METaH).
25 3ar ﬂBHePEHe(I];OB yxa CITOCOOBI c)aro bubmorexa HOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEI0TBPALLCHUS
[IpakTnueckas padora Ne 3 o Teme
26 «Ilony4yenne u coOupaHue KHCIOpoIa brbamorexa LIOK
y N p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYEHHE €ro CBOMCTB»
97 Bogopon — anemeHT u rpocrtoe bubmmoreka [IOK
BelecTBO. Haxoxkaenue B npupoje https://m.edsoo.ru/ff0d4dd0
28 DU3NYECKUE U XUMUUYECKHUE CBOMCTBA bubnuorexa [JOK
Bojopoaa. [Ipumenenue Bogopona https://m.edsoo.ru/ff0d4ddo
butmmoreka [JOK
29 IT
OFUITHE © KHCIOTAx 1 coAx https://m.edso0.ru/ff0d50d2
30 CriocoOsI oTy4eHHsT BOAOPOIa B bubanorexa HOK
nabopaTopuu https://m.edsoo.ru/ff0d4ddo
[TpakTrueckas padota Ne 4 o Teme
butmmoreka [IOK
31 «Ilonmydenne u coOupaHue BOI0poOa,

W3y4YEHUE €ro CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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Monsipablit 00BEM ra3oB. 3aKOH

bu6nuorexa [IOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruncienus 00bEMa, KoJIMueCcTBa
33 BEIIECTBA ra3a 10 €ro M3BECTHOM bubmorexa [JOK
H . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruncienusa 00bEMOB ra3os IO
34 aBHEHHIO PEAKIIMU Ha OCHOBE 3aKOHA bubmorexa LOK
yp . peaxtt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI T'a30B
35 duznveckre 1 XMMUYSCKUE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [lonsitue 00 bubnuorexa [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacbieHHbie
37 W HEHACHIIIIEHHEBIE pacTBOPLI. MaccoBas bubnmorexa LIOK
P Pl https://m.edsoo.ru/ff0d5b40
JIOJIsI BEIIECTBA B PACTBOPE
[Tpaktuyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHne pacTBOpOB € bubnmoreka [JOK
OnpeaeIEHHON MacCOBOM 10eH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 Konrponsnas padora Ne2 o reme bubnunoreka IIOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, KiaccupUKaIus, bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX bubmmorexa [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUA: COCTaB, KIacCUpUKAIIHS, bu6nuoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



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
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

[Tonydyenue n XuMH4YECKHE CBOMCTBA

bu6nuorexa [IOK

43
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, knaccudukanus, bubmuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tomyuenne u XMMHUYECKHE CBONCTBA bubnmnoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIATYPa,
46 CHOCOéLI;) T10JT ‘I)CHI/I}I XI/IMI/I‘IZ(I:KI/IC bubmorexa [JOK
y Y ’ https://m.edso0.ru/00ad9474
CBOMCTBA
[TpakTrueckas padora Ne 6. Pemenue
47 SKCIIEPUMEHTAIBHBIX 33Ja4 110 TEME bubmuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKHUX https://m.edso00.ru/00ad9b7c
COCIUHEHUIN»
48 ['eneTnveckas cBsI3b MEXAY KJIacCaMH bu6nuoreka [IOK
HEOPraHMYECKUX COCAUHEHUN https://m.edso0.ru/00ad9a50
bu6nuorexa [IOK
49 O06o001IeHNEe U CHCTEMATH3aLKs 3HAHUH
B H https://m.edso0.ru/00ad9cb?2
Kontponbnas pa6ota Ne3 no teme
50 "OCHOBHEBIE KJIAaCChl HEOPraHUIECKHX bubmmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COCTMHECHUI
[TepBbie MOMBITKU KIacCUPUKAITTT
51 XUMHUYECKHX 31eMeHTOB. [loHsATHE O bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
TPYIIIax CXOIHBIX AJIEMEHTOB
[Tepuonnueckuii 3aKOH 1
bu6nuoreka [IOK
52 [leproandeckas cucTeMa XUMHUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB . 1. MenneneeBa
but6mmoreka [IOK
53 [Tepwoasl, TPYMITBI, TOATPYIIITHI &

https://m.edsoo.ru/00ada52¢c
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Crpoenue atomoB. CocTaB aTOMHBIX

bu6nuorexa [IOK

54
anep. 3oronsl https://m.edsoo.ru/00ada342
CTtpoeHue 3NIeKTPOHHBIX 000I0YeK
. bubmuorexa [JOK
55 aTOMOB 3JieMeHTOB [lepuoanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /. V1. MenaeneeBa
XapakTepuCTUKa XUMHUYECKOTO
56 3JIEMEHTA TI0 €ro MOJIOKEHUIO B bubnuorexa [JOK
[Tepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leproauyeckoro 3akoHa st
57 pa3BUTHUA HayKu U npaktuku. /1. 1. bubnumoreka [IOK
MenneneeB — y4€HbIH, IIENATOT U https://m.edsoo.ru/00ada96e
IpaKIaHUH
PeseprubIil ypok. O6001eHIE U
58 CI/ICTIe)MaTmme[ 3HaHH1711H / bubmorexa [TOK
. t https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoBepouHas padbota
Konrtponsnas padora Ne4 o treme
bu6nmoreka [IOK
59 «CTtpoeHne aToMa. XUMHUYECKas CBS3hY
. https://m.eds00.ru/00adb486
/ Beepoccwuiickas mpoBepouHas pabota
60 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubmuoteka [IOK
XUMHUYECKHUX IIIEMEHTOB https://m.edsoo.ru/00adaab8
butmmoreka [JOK
61 HNonnas xumudeckas CBs3b
https://m.edsoo.ru/00adac34
62 KoBaneHnTHas nonsipHast XuMH4ecKas bubanorexa HOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHTHas HenossspHas XUMUYeCKast bubnnorexa [JOK
CBA3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCICHUS bubmuorexa [JOK
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https://m.edsoo.ru/00adae28

65 OKHCIUTETEHO-BOCCTAHOBUTEIILHBIE 1 bubnmnorexka HOK
peakuuu https://m.edsoo.ru/00adb076
bu6nuorexa [IOK
66 1
OKHCIMTEIH 1 BOCCTAHOBHTEIIH https://m.edso0.ru/00adb076
PesepBHbIi ypok. O000IIEHHE U
67 CI/ICTIe)MaTmme[ 3HaHI/II;IH 10 TEME 1 bubnmorexa [TOK
i https://m.edso0.ru/00ad9ch?2
«Ctpoenne aroma. XUMHUYECKas CBSA3b
PesepBHrlii ypok. O60011eHNEe U bubmuorexa [JOK
68 . 1
cUcTeMaTU3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[NTPOTPAMME
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9 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara ungposbie
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bceero u3yyeHusi  o0pa3oBaTeJIbHbIE
padoTbI padoThI
pecypcebl
Ilepnonnueckuii 3aK0H.

1 Ilepnonnueckas cucrema 1 bubnuoreka IIOK
XUMHUYECKUX deMeHTOB J[. U. https://m.edsoo.ru/00adb59e
Meuneneesa
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMHUYECKHUX AJIIEMEHTOB 1 bubmorexa HOK

. https://m.edsoo.ru/00adb6b6
MEPBbIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnmnorexa [HOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buipl XuMUYeCKOM CBSI3U U TUIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel mo reme

5 «IToBTOpenue u yriyOjaeHne 3HaHUIA 1 1
OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiaccay

6 Knaccudukanus xumuaeckux 1 bubnunoreka IIOK
peakLuil 0 pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XMMHUYECKOMN

7 eakuuu. [IoHsATHE O TOMOT€HHBIX U 1 Bubnmorexa [IOK
P ) https://m.edsoo.ru/00adbe9a
TE€TEPOreHHBIX PEaKIUIX
[ToHsiTHE O XUMUUECKOM PAaBHOBECHH.

bu6nmoreka [IOK
8 dakTOpHl, BIUSIIONMIAE HA CKOPOCTh 1

XHUMHYECKOHN pE€aKuu U IMOJIOXKEHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOI'0O PaBHOBCCHA

OKHCIUTEIIFHO-BOCCTAHOBUTEIBHBIC

bu6nmorexa [IOK

9
peakuun https://m.edsoo.ru/00adcade
Teopust SNEKTPOTUTHUSCKOM
10 nccoranmu. CHIbLHBIE U cl1a0ble bubnnorexa LIOK
a THHATHH. https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 Honurle ypaBHEHUS pEAKIINHA Bubmorexa ITOK
yp peakh https://m.edsoo.ru/00add448
XUMHYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAHHUH B CBETE IIPEICTABICHUN bubnnorexa LIOK
pv https://m.edsoo.ru/00add5d8
00 AEKTPOIUTUICCKON JUCCOITUAITUT
XUMHYECKHE CBOMCTBA COJIEN B CBETE
13 [IpEeCTaBICHUN 00 Bubmaorexa ITOK
ped . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUICCKON JUCCOIHAITIT
14 ITongarue o ruaponanse cojen bubnmorexa OK
AP https://m.edsoo.ru/00add9d4
O0001IeHnEe U CHCTEMATH3AIHAS bu6mmorexa [IOK
15 B
3HaHUH https://m.edsoo.ru/00addd12
[TpaxTrueckast padorta Ne 1.
16 «Perrenne »KcriepuMEHTAIBHBIX bubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1aud
KoHnTtponbHas padota Ne2 o teme
17 «IIIEKTPOIUTUYECKAS TUCCOIIHALIIS bubmmorexa TIOK
R A HHATHL https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B pACTBOPAX»
O01as xapakTepUCTUKA TajIOr€HOB.
18 XI/III\];I/I‘ICCKI:/IG CBgﬁCTBa Ha IIpUMeEpE Bubmorexa ITOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. ConsiHast KUCIIOTa, bubnmnorexka HOK
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XMMHYECKHE CBOMCTBA, MOJIyYEHHUE,
MIPUMEHEHUE

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

[Tpaktuyeckas pabora Ne 2 o Teme

bubmuorexa [JOK

20 «H()queHH? Conf HOH KHCHOTHL https://m.edsoo.ru/00ade348
U3y4YeHue e€ CBOMCTB»
Brruucienus no ypaBHeHUSIM

21 XUMUYECKUX PEAKIUN, €CITH OAUH U3 bubmmorexa LOK

https://m.edsoo.ru/00ade488

pEeareHToB J1aH B U30BITKE

29 OO0m1as XapaKTEePUCTUKA JICMEHTOB bubnmnoreka [JOK
VIA-rpymiist https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(DUKAIIH CEPHI.

23 HaxoxaeHue cepol 4 €€ COeNMHEHUI bubnmnorexa [HOK
B IIpUpPOJe. XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl

24 CepoBoaopo, CTpOCHHE, bubnmnorexa HOK
buznyecKre U XUMHUYECKUE CBONCTBA https://m.edso00.ru/00ade802
Oxcunpl cepol. CepHast KUCIIOTa,

25 ¢buznyeckre U XUMHUYEeCKHe CBOWCTBA, bubmmorexa LIOK

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

MIpUMEHEHUE
XHUMHUUYECKUE PEAKLIUH, JICXKAIINE B
OCHOBE ITPOMBIIIIEHHOT'O cCriocoba

26 MTOJTyYEHUST CEPHOU KUCIIOTHI. bubnmoreka [JOK
XUMHUYECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adec8a
OKPYXAaroIIeil Cpeabl COETUHEHUSIMU
cepsl

97 Brruncienne MaccoBoil 1071 BbIX0/1a bu6mmoreka [IOK
MPOAYKTa PEaKIUU https://m.edsoo.ru/00adec8a

28 OO0mas XxapaKTepUCTHKA dJIEMEHTOB bubmmoreka [JOK
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VA-rpynmnsl. A30T, pacripocTpaHeHHE
B TIpupoje, GU3NIecKue u
XUMHUYECKHUE CBOMCTBA

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

AMMuak, ero (husnueckue u

butmmoreka [JOK

29 XHMHUYECKHE CBOMCTBA, ITOJyUSHHE U
Y https://m.eds00.ru/00adf004
MIPUMCHCHHE
[Tpaktudeckas padora Ne 3 o Teme
30 «ITomydyeHne ammuaka, U3y4eHHE €ro bubmorexa HOK
o 1Y https:/m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KucnoTa, e€ puznyeckue u bu6nunoreka [IOK
XMMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEN
aMMOHHS B KAUECTBE MUHEPATbHBIX

32 no0peHnii. XUMHUYECKOE Bubmaorexa ITOK
YHODPEHHH, 5 https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl
COCMHCHUSIMH a30Ta
®dochop. Oxcug pochopa (V) u

33 (bocgo pHaﬂ KI/ICJ'I((i))Ta q)(blfm(qe)CKHe u bubmorexa [JOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOTYUYCHHE
Hcnonb3oBanue GpochaTo B

34 Ka4yecTBE MUHEPAJIbHBIX y100pEHUH. bubnmnorexa HOK
3arpsi3HEHUE MPUPOTHOUN CpeIbl https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepona, pacopocTpaHeHNe B

35 npu I(j e (I;)I/BI/II‘)-ICCKII)/IG U XUMHUYECKHE bubmmorexa LIOK

p P Ae https://m.edso0.ru/00adfd9c
CBOMCTBa
36 Oxkcuppl yraeposa, ux pusudeckue u bubnmnoreka [JOK

XUMHUYECKHE CBOWCTBA.

https://m.edsoo.ru/00adfebe
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DKoJIoTHYeCcKUe NMPoOIeMBbl,
CBsi3aHHBIC ¢ oKcuoM yriepona (1V)

37 VYronbHas KUCIOTA U €€ COJIU bubmorexa HOK
https://m.edso00.ru/00ae006¢
[TpakTuueckas padota Ne 4 o Teme

38 "[losnydyeHue yriaekucioro rasa. bubmuoreka [IOK
KagectBenHas peakius Ha KapOOHAT- https://m.edsoo.ru/00ae027e
roH"

[TepBoHavabHBIC TOHATHS 00
39 OpraHUYECKHX BEMIECTBAaX KaK O bubnnorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YIIIepoaa
40 Kpemuuii u ero coennHeHust bubmmorexa LIOK
https://m.edsoo.ru/00ae080a
[Tpaktuueckas padota Ne 5. Permenue

41 AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubnmnoreka [JOK
«Baxueume HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCJTUHEHUS»

Kontponbhas padota Ne3 mo teme
42 «BaxkHeimme HeMeTalIbl U UX bubmorexa TIOK
https://m.edso0.ru/00ae0el8
COCTMHCHUS»
OO0mmas xapaKTepUCTHKA XUMUIECKUX
3JIEMEHTOB — METaJJIOB.

43 Mertanueckas CBsi3b U bubmuorexa [JOK
MEeTaJUIMYeCKas KpUucTajiinyeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJLIOB
XuMHYECKHE CBOMCTBA METAIIJIOB.

. butmmoreka [IOK

44 DIIEKTPOXUMUIECCKUAN PSIJT

HaIpSKEHUN METaJUIOB

https://m.edsoo0.ru/00ae1156
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OO6mre crocoObl MOTyYeHUs
MCTAJJIOB. CHJ'IaBI)I. BI)I‘-II/ICJ'ICHI/UI 10

45 aBHEHUSIM XUMHYECKHUX PEaKIUH bubmorexa LIOK
yp peatiui, https://m.edso00.ru/00ae1156
€CJIM OJIUH U3 PEarcHTOB COACPIKHUT
puMecH
46 ITousiTHE O KOPPO3UH METAIJIOB bubmmorexa TIOK
PP https://m.edsoo.ru/00ae1278
bu6nuoreka [IOK
47
Ilenoumbie MeTa bl https://m.edsoo.ru/00ael4b2
48 OKcuabl ¥ THAPOKCUIIBI HATPUS U bu6nuoreka [IOK
KaJIns https://m.edsoo.ru/00ael4b2
49 [IlenoyHO3eMENIBHBIE METATIIIBI — bubnuorexa [JOK
KaJILIIUHA 1 MarHui https://m.edsoo.ru/00ael15e8
50 Baxueiinme coennHEHN KaJIbIIUA Bubmaorexa ITOK
A 1 https://m.edsoo.ru/00ael15e8
51 O00011eHNEe U CUCTEMATH3AIHS
3HaHUU
52 JKécTkocThb BOABI M CLIOCOOBI €€ bubnuoreka [IOK
YCTpaHECHUS https://m.edso0.ru/00ae1886
ITpakTrueckas padora Ne 6 o Teme
53 "YXKEcTKOCTL BOABLI U METOJLI €6 buGnnorexa LIOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHeHus
bu6nmoreka [IOK
54 A I
JOMUHIH https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOICTBA OKCHJIA bubnmoreka [IOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso bu6nmoreka [IOK

https://m.edsoo.ru/00ae1d86
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OKcubl, THAPOKCUIBI M COJIM JKeJie3a

bu6nuorexa [IOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O0600611eHe U cUCTEMaTH3alIUs
3HaHUN
[TpakTuueckas padota Ne 7. Permenue
59 AKCIEPUMEHTAIBHBIX 33Ja4 110 TEME bubnmnorexka HOK
«BaxkHenmue MeTauibl U UX https://m.edso0.ru/00ae3de8
COCIMHEHUS
Brruncnenus no ypaBHEHUSIM
XUMHUYECKHUX PEAKIUH, eCITN OINH U3
50 peareHToB J1aH B U30BITKE WIIH bubnumoreka [IOK
COACPKUT IIpUMeECH. Berunciienus https://m.edso00.ru/00ae1750
MacCOBOM JOJM BBIXOJa MPOIYKTa
peakuuu
61 O0600611eH1e U cUCTEMaTU3aLNs
3HAaHUU
Konrtponsnas pabora Ne4 o reme
62 «Baxueiiue MeTamuIbl U UX
COEIMHEHUS»
63 BemectBa u maTepuasl B bubmuoteka [IOK
[IOBCETHEBHOW JKU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XHUMHUYECKOE 3arps3HEHUE bubnmoreka [JOK
OKpYXKAaroIIeil cpeasbl https://m.edso0.ru/00ae4270
65 Poinb xumMuu B perieHun bubnmoreka [IOK
HKOJIOTHYECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011eHNE 1 bubmuorexa [JOK
CUCTEMAaTHU3aLs 3HAaHUN https://m.edsoo.ru/00ae0d0a
67 PesepBubIil ypok. O60011eHIE 1 bubmuorexa [JOK
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cucTeMaTH3aInsI 3HaHUH

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

68

PesepBHeIii ypok. O600ICHHE 1
CUCTEeMaTH3allHs 3HAHU I

bu6nmorexa [IOK
https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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IHPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJILHON MTPOI'PAMMBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble peaMeTHbIE Pe3yJabTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

1

ITo Teme: ((HepBOHaanIBHBIG XUMHWYCCKUC ITIOHATHUA»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX [OHSATHUWA: aTOM,
MOJIEKYJIa, XHMHUYECKHUH JJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMech (OJHOpPOIHAas W HEOJAHOPOJHAs), BaJCHTHOCTH,
OTHOCUTENIbHAsT aTOMHAas M MOJIEKYJsSIpHas Macca, KOJIUYECTBO
BELIECTBa, MOJb, MOJSIpHAash Macca, MaccoBas [0Ji1 XHMHUYECKOTrO
AJIEMEHTa B COCAWHEHUH, MOJISIPHBIM 00BEM, XUMHUYECKas pEaKius,
KIacCHpUKAIMs ~ PEaKIUi:  peakluu  COCAWHEHUs,  PEeaKIuu
pa3joKeHUs, peaklUWu 3aMEeLIeHMs, peakuuu oOMeHa, HK30- U
SHIOTEPMUUYECKHE PEaKIMH, TEIIOBOW 3(PdeKT peakmuu, pacTBop,

MaccoBasl 10JIs1 BELECTBA (MPOLIEHTHAs! KOHIIEHTpAI|sl) B pacTBOPE

1.2

HUITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XUMHYCCKUX MOHATHUUA U

MMPUMCHSATDH 3TU IIOHATHSA ITPU OIMMMCAHUHN BCUICCTB U UX HpeBpaIJ_ICHI/Iﬁ

1.3

HCIOJIB30BATh XHUMUYCCKYIO CHUMBOJIMKY IJId COCTABJICHUA q)OpMy.]'I

BCIICCTB U ypaBHCHI/Iﬁ XHUMHUYCCKUX peaKquI

1.4

PaCKpbIBaTb CMBICJI 3aKOHOB COXpaHCHHA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOIO Y4YCHHsA, 3aKOHa

ABoraapo

1.5

OmnpeaciTh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHI)IX

COCIMHCHUAX

1.6

KJaccu(UIUPOBaTh XMUMUYECKHE pEaKIMu (10 YUCIy U COCTaBy

YYaCTBYIOILIMX B PEaKIUH BELIECTB, M0 TEIJIOBOMY dPPeKTy)

1.7

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJIPHYIO W MOJIAPHYIO MacCChbl

BCIICCTB




1.8

BBIUMCIISITH MAacCOBYIO JOJI0 XMMHUYECKOTO 3JeMeHTa 1o (opmyre

COCJTMHEHMH,

1.9

BBIYUCIIATH MAaCCOBYHO JOJIO BSIIECCTBA B PaCTBOPEC

1.10

MPUMEHSTh €CTECTBEHHOHAYUYHBIE METOJIbl MO3HAHUS — HAOJIO/ICHUE,
U3MEPEHHE,  MOJCIUPOBAHUE,  OSKCHEPUMEHT  (peasibHbIA |

MBICIICHHBIN )

ITo Teme: «BakHelmmue NpeaACTAaBUTCIIN HCOPIraHNYCCKUX BCIICCTB»

2.1

pacKpbsIiBaTb CMBICII OCHOBHBIX XHMHUYCCKHX TIOHATHH: OKCH I,

KHUCJI0Ta, OCHOBaHUEC, COJIb

2.2

OonpeaAc/iTb NPHUHAIJIC)KHOCTh BCUICCTB K OHpeI[eJ'IéHHOMy KJ1accy

coelMHeHul no popMysam

2.3

K.HaCCI/I(bI/IL[I/IpOBaTB HCOPTraHNYCCKUC BCUICCTBA
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XapaKkTepu30oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOICTBa
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJATBEpXkAasi OMHCAHHE MpPUMEpaMU

MOJICKYJISIPHBIX ypaBHeHHI’I COOTBCTCTBYIOIINX XUMHUYCCKUX peaKI_II/Iﬁ

2.5

2.6

IMPOIrHO3UPOBATH CBOMCTBaA B€IICCTB B 3aBUCHMOCTH OT HX
Ka4€CTBCHHOI'O COCTaBa, BO3MOXHOCTH IIPOTCKAHHA XHMHUYCCKHX

npeBpameHHﬁ B pa3JIMYHBIX YCIIOBHUAX

CIeI0BaTh MpaBWJIaM MOJb30BAaHHS XUMHUYECKOM TOCYAOM H
1abopaTopHBEIM 00OpPYAOBaHUEM, a TAKKe IMPaBWIAM OOpaIICHUS C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU TIO BBINOJTHEHHUIO
1ab0paTOPHBIX XMUMHUYECKUX OMBITOB IO TOJIYYCHUIO W COOUPAHUIO
ra3zoo0pa3HbIX BEHIECTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBICHHIO
pacTBOpPOB C ONPENEIEHHOM MacCOBOM JOJIEM PacTBOPEHHOTO
BEILIECTBA, MJIAHUPOBATh U MPOBOAUTH XMMUYECKUE IKCIIEPUMEHTHI 11O
pacliO3HABaHUIO pACTBOPOB IIEJIOYEM M KHUCIOT C IOMOIIBIO

WHIUKATOPOB (Jakmyc, heHoadTaaeuH, METHIOPaHX U IPYTHe)

2.7

MPOBOAMUTD PACUETHI [0 YPABHEHUIO XUMUYECKOM peakuu

I[To Tteme: «llepmoamueckuii 3akoH u llepmogmyeckas cucrema
xumuyeckux snemeHtoB [[. WM. MenneneeBa. CTpoeHue aToMoOB.

Xumudeckas cBiI3b. OKUCIHTEILHO-BOCCTAHOBUTEIILHEIC peaKkurumn»

3.1

pPacCKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHMX IOHATHUH: SIpO aroMma,
AIIEKTPOHHBIN CIOW aToMa, aToMHas OpOUTal b, pajWyC aroMma,

XUMHYCCKasA CBA3b, IOJIKIpHAd W HCIIOJApHAd KOBAJICHTHAsA CBA3b,




SJICKTPOOTPULIATCIIBHOCTG, HWOHHAasA CBA3b, HOH, KAaTHOH, aHWOH,

CTCIICHb OKHUCJICHUA

3.2

KJ'IaCCI/I(bI/II_[I/IpOBaTb XUMHWYCCKUEC 3JICMCHTHI

3.3

OINHKCHIBATh M XapaKTepHu30BaTh TabnuuHyto ¢opmy llepuonndeckoit
CUCTEMBI XMMHMUYECKHMX DJJIEMEHTOB: pa3iuyaTh IOHSITHUS «IJIaBHAs
noarpynmna (Arpynma)» u «mobounas noxrpynmna (brpymma)y,

«MaJible» U «OOJIBIIHEY ICPpUOAbI

3.4

packpeiBaTh cMbica Ilepuonnueckoro 3akona JI.M. Menpaeneena:
JEMOHCTPUPOBATH MOHUMAHHUE EPUOANUECKOIN 3aBUCUMOCTH CBOMCTB
XUMHYECKHX 3JEMEHTOB OT uX mnonoxeHus B llepuoanueckoit

CUCTEMC

3.5

COOTHOCHTH  00O3HAUeHHUs, KOTOphIE HWMEIOTCSI B  Talnmie
«llepuognueckas  cucreMa  XuMHU4YecKux — dieMmeHros  JI.M.
MenneneeBay ¢ YUCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHHS aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3aps sapa, olliee Yucio

9JICKTPOHOB U paCHPCACIICHUC UX IO 3JICKTPOHHBIM CHOHM)

3.6

OMpeaCITh CTCIICHb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHHX

COCOIMHCHUAX

3.7

ONpeeNaTh BUA XUMHUYECKOM CBsI3W (KOBaJEHTHAasT W HMOHHAs) B

HEOPTraHNYCCKUX COCANHCHUAX

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme: ((BGH_IGCTBO U XUMHYCCKasA pCaKus»

1.1

pacKpblBaTh CMBICT OCHOBHBIX XHUMHUYECKHX TIOHSATHI: pacTBOp,
QJIEKTPOJIUTBI, HEAJICKTPOJIUTHI, AJICKTPOJIUTUUCCKAS TUCCOIUAIIHS,
peakIMi MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOE PaBHOBECHE,
obpaTruMble u HEeoOpaTUMBbIE peakIuu,
OKHUCJIUTCIIBPHOBOCCTAHOBHUTCIIHHBIC pC€aKkuunu, OKHCJINTECIIb,
BOCCTAHOBUTENIb, OKHCICHHE H BOCCTAHOBIICHHE, aJUIOTPOIINS,
aM(l)OTepHOCTI), XUMHUYCCKasg CBA3b (KOBaHeHTHaﬂ, HOHHAas,

METaJUINYecKas), KpPUCTAJUIMYECKas peHmETKa, CILIaBbl, CKOPOCTb




1.2

XUMUYECKON PeaKInH

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHMHYCCKHUX MIOHATHHA H

MMPUMCHSATDH OTU IMOHATHA ITPU OMMUMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/If/'I

1.3

COCTaBJIATh YPAaBHEHUS DJIEKTPOJUTUYECKOM IUCCOLMALUMU KHCIIOT,
LIEJIOYEH W COJIEH, IOJIHBIE M COKPAIEHHBIE YPaBHEHUs pPEaKLUil

MOHHOI'0 0OMeHa

1.4

pacKpbiBaTb CYHIHOCTb OKHUCIIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MOCPEJICTBOM COCTABIICHUS SJICKTPOHHOTO OajlaHCca ATUX PeaKIHid

1.5

IIPOBOJIUTH PACYETHI IO YPABHEHUIO XMMHUYECKON peakuu

ITo Ttemam: «Hemertamnpl U WX COEOUHEHUS» U «MeTalibl U UX

COEIUHEHUS

2.1

XapaKkTepu30BaTh (OMUCHIBATE) OOIINE U CIICHU(PHUECKUE XUMUUECKUE
CBOMCTBA IIPOCTBIX U CJIOKHBIX BELIECTB, IOATBEpXkAAasi OINHUCAHUE
[IpUMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX

XUMHUYCCKUX peaKuHﬁ

2.2

COCTaBJIAATh YPABHCHUA peaKHHﬁ, MOATBEPIKKAAOIIUX CYHICCTBOBAHNC

IeHETUYECKOM CBA3U MCXKAY BCHICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IMPOTrHO3NPOBATH CBOMCTBa BCIICCTB B 3aBUCHUMOCTHU OT UX CTPOCHMHA,
BO3MOXHOCTHU IMPOTCKAHUA XUMHUUYCCKHUX HpCBpaHleHI/Iﬁ B Pa3JIMYHBIX

YCIOBHSX
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CIeI0BaTh MpaBWJIaM T[OJIb30BaHUS XUMHUYECKOM TOCYAOM H
nabopaTopHBEIM 00OpYAOBaHHEM, a TAaKKe IMpaBWIaM OOpaIICHHS C
BEIIECTBAMH B COOTBETCTBHUH C HWHCTPYKIUSMHU IO BBIIOJIHEHUIO
1ab0paTOPHBIX XMUMHUYECKUX OMBITOB IO TMOTYYCHUIO W COOHUPAHHIO

Fa3006p33HHX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

NPOBOJUTHh PEAKIMH, TOJATBEPKIAIONINE KAaYeCTBEHHBIH COCTaB
pa3IMYHBIX BEIECTB: pPACMO3HABATh OINBITHBIM MYTEM XJIOPHI-,
Opomun, womua, kapOonat, Qocdar, cunmkar, cyabdar,
TUAPOKCUIUOHBI, KaTUOHBI aMMOHHA, HOHbLI H3YUYCHHBIX MCTAJIJIOB,

IIPUCYTCTBYIOIIME B BOJHBIX PaCTBOPaX HEOPTraHUYECKUX BEIIECTB

ITo Teme: «XuMus U OKpyKaromas cpeaa

3.1

pacKpbIBaTh CMBICI  OCHOBHBIX xuMuueckux mnoHstui: [IJIK

BCIICCTBA, KOPPO3Ud MCTAJIJIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpaluA MBICJIUTEIBHON JIE€ATCIbHOCTH —




aHaTu3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEeMaTHU3AIHIO,
BBIABIICHHUC HpI/I‘II/IHHO-CHCILCTBeHHLIX CBSISGI\/JI — JIA HBYqGHHﬂ
CBOI\/'ICTB BCHICCTB U XUMHUYCCKHUX peaKHI/II\/JI; CCTGCTBGHHOHayLIHBIC
METOJIbI TIO3HAHUS — HAONIOJICHUe, W3MEpPEHUE, MOJICTUPOBaHUE,

HKCIIEPUMEHT (peabHbIN U MBICIICHHBII)




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

8 KUIACC

Kon

IIpoBepsieMblii JJIeMEHT COACPKAHUSA

1

HCpBOHa‘IaHBHHe XUMHNYCCKUC ITOHATHA

11

IIpenmer xumuu. Poap XUMUU B KU3HU 4YeIOBEeKa. XUMHUS B CUCTEME HayK.
Tena m BemecTBa. PU3HUECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSHUE

BC€IICCTB

1.2

IlonsTue o METOJaX ITO3HAaHHA B XHMMUHU. Yucteie BCIICCTBA U CMCCH. CnocoObl

pas3aeneHus cMecen

1.3

ATOMBI H MOJICKYIJIBI. Xumudeckne diaeMeHThl. CHMBOJIBI  XHMHYECKHX

OJICMCHTOB. HpOCTLIe " CJIOKHBIC BCIICCTBA. ATOMHO'MOHCKYHHPHOC YUCHUe

1.4

1.5

XumMuueckas (I)OpMy.]'Ia. BaneHTHOCTHP aTOMOB XHMHUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA CoCTaBa BCIIICCTB. OTtHOCHUTENIBHAS aTOMHasAa Mmacca.
OTtHOCHUTENIbHAS MOJICKYJISIpHas Macca. MaccoBas J0JIs1 XUMHUYECKOI'O 3JIEMCHTA

B COCAUMHCHUU
KomnuectBo BemectBa. Moisib. MosisipHass Macca. B3auMoOCBSI3b KOJMYECTBA,

Macchl M 4YHCIAa CTPYKTYPHBIX €IMHHUI] BemiectBa. Pacu€rel mo Qopmynam

XUMHYECKUX COEIUHCHUN

1.6

dusznuecKkue U XUMUYECKUE ABJICHUS. XUMUYECKas peakuus U e€ NPU3HAKU.
3aKOH COXpaHEHHs Macchl BElIeCTB. XUMHUUYeckue ypaBHeHus. Kinaccudukanus

XUMHUYECKHX PeaKIuii (COeTUHEHUS, PA3TI0OKEHIs, 3aMEIIIeHHUs, OOMEeHa)

1.7

XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCYA0H, C paBUIaMu
paboTel B Jaboparopud W TOpHEMAMH  OOpalleHHs ¢ J1abopaTOPHBIM
obopy/ioBaHMEM, H3yYCHHE M OIHUCAaHWE (PU3NUECKHMX CBOWCTB 0O0Opa3IoB
HEOPraHUYECKUX BEIIeCTB, HaOMoAcHUEe (u3MvecKux (TUTaBJICHHE BOCKa,
TasHUE JIbJIa, PACTUPAHHUE caxapa B CTYIIKE, KHIICHUE W KOHJICHCAIUS BOJBI) H
XUMHYECKHX  (TOPCHHE CBEYM, MPOKAIMBAHWE  MEIHOW  IPOBOJIOKH,
B3aMMOJICHCTBUE MeJla C KHCIIOTOH) SBJICHUM, HAOJIOJCHUE U OIHCAHUE
NPU3HAKOB TPOTEKAaHUS XUMHUYECKHX peaknuid (pas3okeHHe caxapa,
B3aUMOJICHICTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapus, pa3ioKeHUE
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJIEUCTBUE KeJie3a C PaCTBOPOM

conu meu(Il), u3yuenue crnocoOoB pa3aeneHus: cMeceil (C MOMOIIBI0 MarHUTA,




¢unbTpOBaHNE, BbIMApUBAaHUE, TUCTHWIUISALUSA, XpoMmMaTorpadus), MpoBeAeHUE
OYNMCTKH MTOBAPEHHOM COJIM, HAOIOICHUE U OMTUCAHNE PE3YJIbTaTOB IIPOBEICHUS
OIbITA, WUIIOCTPHPYIOIIETO 3aKOH COXPAaHEHMs MAacChl, CO3JaHHE MoJelei

MOJIEKYJ (IIIapOCTEPKHEBBIX )

Baxuelime npeacTaBUuTeNIn HEOPraHUYECKUX BELLECTB

2.1

Bo3nyx — cmech raszo. CocraB Bozayxa. Kucinopox — anemeHT M mpocrtoe
BemiecTBo. HaxokaeHuwe kuciaopoja B mpupoje, Gusnueckrue U XUMHYECKUE
cBoiictBa (peakuuu ropenus). Okcunsl. [Ipumenenue kucmopona. CrocoObl
MOJTyuyeHHus: Kuciopoga B JabopaTopud M MPOMBINUIEHHOCTH. KpyroBopot

Kucaoposa B mpupojie. O30H — aIoTporHas MoauduKaus KUcIopoaa

2.2

TemnnoBoit 3¢ HeKT XMMUIECKON peakiny, TePMOXUMUYECKHAE YPAaBHEHHUS, IK30-
Y SHIOTEPMUYECKHE PEaKIMU. TOIINBO: Yyrojib U METaH. 3arps3HeHUE BO3IyXa,

yCHUIICEHHE TTAPHUKOBOTO 3P eKTa, pa3pymieHue 030HOBOTO CIIOs

2.3

Bonopon — anemeHT u mpocroe BemecTBo. HaxoskaeHue Bopopona B MPHUPOAE,
¢u3nyeckue W XUMUYECKHE CBOMCTBA, IMPUMEHEHHE, CIIOCOOBI TOIYYEHHUS.

Kucnors!l 1 conu
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MonsipHbiit 00BEM Ta30B. Pacy€Thl MO0 XUMUYECKUM YpaBHEHUSM

2.5

®dusznyeckue CcBOWMcTBA BOAbl. Boga kak pactBopuTenab.  PacTBOpBL.
Hacpltenapie 1 HEHACHIIIEHHBIE PACTBOPHL. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBass [0Jiss BelIeCTBA B pacTBOpe. XHUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B mpupojae U B KU3HM 4YesoBeka. Kpyroeopor
BOABl B TpUpOAE. 3arps3HeHuEe TMPUPOAHBIX BoA. OXpaHa © OYHMCTKA

MIPUPOIHBIX BOJ

2.6

Knaccupukamuss Heopranmueckux coeaumHeHnid. Oxcuapl. Kimaccuduxarms
OKCHJIOB: cojeoOpa3ymomue (OCHOBHBIC, KHUCJIOTHBIC, aM{QOTepHbIE) U
HeconeoOpasyrone. Homenknarypa okcugoB. Dusnueckue U XUMHYECKHE

CBOIMCTBA OKCHJIOB. HonyquI/Ie OKCHUI0B

2.7

OcHoBanus. Knaccudukanuss ocHoBaHuil: wmENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHkiatypa ocHoBaHUN. PU3NYECKUE U XUMUYECKHE CBOMCTBA

ocHoBaHuil. [loryueHne ocHOBaHUA

2.8

Kucnorsl. Knaccudukanuus xucnor. Homenknatypa kucinor. dusmueckue u
XUMUYECKHE CBOMCTBa KHCHOT. Psan aktuBHocT MertauioB H.H. bekerosa.

[Tonyuenune kucior

2.9

Comu. Homenknarypa cosneil. @U3NYECKUE M XUMHUYECKHUE CBOWCTBA COJIEH.

[Tonyuenue coneit




2.10

2.11

I'enermueckas cBSI3b MCKIAY KiIacCaMHM HEOPTaHNUYCCKUX CoeﬂI/IHeHI/II\/'I

XUMUYECKUN  AKCIIEPUMEHT: KAYECTBEHHOE  OIPEICICHUE  COACPKAHUS
KHUCJIOpOJia B BO3AYXE, INOJIy4YEHHE, COOMpaHuE, paclio3HaBaHUE U U3YUYECHHE
CBOWCTB KHCJIOPO/a, HAOIIOAeHNE B3aUMOCHCTBUS BEIIECTB C KUCIOPOAOM U
YCJIOBHSI BO3HUKHOBEHHS U MPEKpaIlleHUs] TOpeHHs (1oxapa), 03HaKOMIIEHHE C
oOpa3llaMd OKCHJOB M ONHUCAaHHE WX CBOWCTB, IMOJy4YeHHE, COOHMpaHUE,
pacmo3HaBaHUE M HM3y4YeHHE CBOWCTB BOAOpOJa (TOpeHHE), B3aUMOJICHCTBUE
Bozopoza ¢ okcuaom meau(Il) (Bo3MOXKHO HCIIONIB30BAHKUE BUICOMATEPHAIIOB),
HaOmoieHue 00pa3loB BEHIECTB KOJMYECTBOM | MOJb, HCCIEOBaHHE
0COOCHHOCTEl pacTBOPEHHS BEIIECTB C PA3IMYHOM PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHON MACCOBOU AOJEH pacTBOPEHHOTO
BEIIECTBa, B3aUMOJCHCTBHE BOJBI C MeTalIaMU (HATpUEM M KaJbI[EeM)
(BO3MOXKHO HCHOJB30BAaHUE BUJEOMATEPHANIOB), OIPEAEICHHUE pPACTBOPOB
KUCJIOT W IIEJOYed C IOMOIIBI0 HMHIMKATOPOB, HCCIIEJOBaHHE 00pa3lioB
HEOPTraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAONIOACHUE W3MECHEHUS
OKpacKM HHAMKATOPOB B pACTBOpax KHUCIOT W IIEJIOYEH, H3yUYCHUE
B3aumojeiictBust okcuga meau(ll) ¢ pactBopom cepHOM KHUCIOTHI, KUCIOT C
METAJUIaMH, PEAKLIMi HEUTPpAIM3ALNH, TIOJIyYEHUE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHUME OJHOTO MeETajula JpyrMM M3 pacTBOpa COJM, pELICHUE
JKCIIEpUMEHTAIBHBIX 337a4y MO0 TeMe «BakHelllne KiacChl HEOPraHMYECKUX

COEIMHEHUI

[Tepuonnueckuii 3akoH u [leprogndeckas CuCTeEMa XUMHUYECKUX DJIEMEHTOB
H.N. MenneneeBa. CTpoeHue aToMOB. XUMHUYECKasi CBI3b. OKUCIUTEIIBHO-

BOCCTAaHOBUTCIILHBIC PCAKIINN

3.1

[lepBrle mMOMBITKM KIAacCU(PUKALMKM XUMHUYECKUX dieMeHTOB. [lonsrue o
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE U ILIEJIOYHO3EMEIbHbIE METalIbl,
raJloTeHbl, MHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpbIE 00pa3yloT amdoTepHbIe

OKCHUABI U TUAPOKCHUABI

3.2

[Iepuonnueckuii 3akoH. Ilepuoanyeckas cucrema XuMUYECKUX 3emMeHToB /. 1.
Menneneena. Kopotkonepuoanas u JUIMHHONIEPUOIHAS (hopMbI
Ilepuonuueckoit cucteMbl xuMmuyeckux dnaemeHtoB JI.M. MeHnaeneena.
[lepuoasl u rpynnbl. PU3MUECKUI CMBICI HOPAIKOBOIO HOMEpPA, HOMEpPOB

nepuoaa v rpymniibl 3JICMEHTA

3.3

Ctpoenne atomoB. CoctaB aToOMHBIX sizep. M3oromnbl. DnekTponbl. CTpoeHue

JEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XHUMHUYECKHUX DJIEMEHTOB




[Tepnonnueckoit cuctemsl J[.M. MeHnneneeBa. XapakTepUCTHKAa XUMHUYECKOIO

3JIEMEHTA 10 €ro nojoxkeHuto B [lepuoguueckoii cucreme .M. Menneneera

3.4

3aKOHOMEPHOCTH HM3MEHEHUs pajauyca aToOMOB XHMMMUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB IIO TIpyIIlaM M IMEPHOLAM.
3unauenue Ilepuonnyeckoro 3akoHa u Ilepruoauueckoil CUCTEMBI XMMUYECKUX
3JIEMEHTOB JUIsl pa3sBUTHUs Hayku W npaktuku. .M. MeHneneeB — y4é€HbId U

TpaXxJaHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (monsipHass M HEMOJSpHAas) CBA3b.

BHCKTpOOTpI/IHaTeJIBHOCTI) XHMHYECKHMX 3JIeMEHTOB. loHHAS CBA3b

3.6

Crenenb okucieHusa. OKUCIUTEIbHOBOCCTAHOBUTEIIbHBIE peakuuu. [Ipomecchl

OKHCJICHMS M BOCCTaHOBICHMUA. OKHUCINTEIIM 1 BOCCTAHOBHUTEIIHN

3.7

XUMHUECKUH OSKCIIEPUMEHT: H3Y4YCHHE O0pasloB BEIIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJECUCTBUE THUIAPOKCHIA IMHKA C pacTBOpaMu KHUCIOT M
L1eJI0YEH, MPOBEICHUE OIBITOB, WUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTEJIBHBIX PeakUuid (TOpeHue, peakiuu pa3aoKeHHsl, COSTUHEHNS )

9 KIIACC

Kon

HpOBepﬂeMbIﬁ IJEMEHT COACPKAHUSA

BemecTBo u xumudeckas peaknuys. HOBTOpeHI/IC

1.1

[Tepronnueckuii 3akoH. [lepuoanueckas cucteMa XuMudeckux snementon J[. M.
MenpeneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTHM B M3MEHEHHUHM CBOWCTB
XUMUYECKUX DJIEMEHTOB TMEPBBIX TPEX TMEPUOIOB, Kalus, KaJdbIlusl H MX
COCJIMHEHUH B COOTBETCTBUU C IOJOKEHUEM 3JIEMEHTOB B llepmoamyeckoii

CUCTEMEC U CTPOCHHUEM UX aTOMOB

1.2

CrpoeHue BellecTBa: BHJAbl XHUMHUYECKOH CBA3M. THUNBI KpUCTAIIIMYECKUX
PEWETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
¥ BUJa XUMHUYECKO# cBsi3u. Knaccudukanus u HOMEHKIATypa HEOpPraHMYECKUX
BELIECTB (MEXAYyHapoAHas U TpUBHAJbHAs). XUMHUYECKHUE CBOWCTBA BEIIECTB,
OTHOCAIIMUXCA K PA3IUYHBIM  KJAcCaM  HEOPraHWYECKUX COCIUHEHMWH,

TCHCTUYCCKAA CBA3b HCOPTaHNUYCCKUX BCIICCTB

1.3

Knaccudukanus XMMHUYECKUX peakMi 10 pa3Iu4HbIM MpU3HaKaM (10 YHCIy U
COCTaBy YYacCTBYIOLIMX B PEaKLUMU BEIIECTB, MO TEIUIOBOMY 3(dexTy, mo

W3MCHEHHIO CTCIICHEH OKHCICHHUS XHMHYECCKHX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




M0 YyYacTHIO KaTaiu3aropa). OK30- U  DJHJOTEpPMUYECKHE peakluH,

TCPMOXUMHNYCCKUC YPABHCHHA. IlonsTue o CKOpPOCTH XHUMHYCCKOM p€aKkuuu

14

[Tonatue 00 OOpaTHUMBIX M HEOOPATHUMBIX XMMHUECKUX peakuusx. [lonsrtue o
TOMOTI'E€HHBIX U I€TEPOreHHbIX peakuusax. [[IoHATHEe 0 XMMUYECKOM PaBHOBECHH.
@DakTopsl, BIMAKOMME HAa CKOPOCTh XMMHYECKOM pPEAaKLUMU M IIOJIOKEHUE

XUMHUYCCKOI'0 paBHOBCCHUA

1.5

OKUCIIUTEIIFHO-BOCCTAHOBUTEIBLHEIC pPCaKIunu, BHGKTpOHHLIﬁ OamaHc
OKHCJIMTEILHO-BOCCTAHOBUTEIIHLHOM pCaKIuu. CocraBiieHue ypaBHeHI/Iﬁ
OKHCIIHUTECIBHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ C HCIOJIB30BAHHUEM METOJa

3IEKTPOHHOTO OanaHca

1.6

Teopusi 2JIEKTPOJIUTUYECKON JAUCCOLUUALMHU. DIJIEKTPOJIHUTHI U HEJICKTPOJIUTHI.
Karuonsl, annonsl. MexaHu3M IUCCOLMALMU BELIECTB C Pa3IMYHBIMU BUJAMU
xuMHudeckoi cBsa3u. CreneHp qucconuanyi. CUIIBHBIC U ClIa0bIe JIEKTPOIIUTHL
Peakiuu nonHoro obmeHa. YcCioBHs NMPOTEKAHHUS PEaKUUd MOHHOTO OOMEHa,
IIOJIHBIE U COKpALEHHBIE HOHHBIE YypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBAaHMH W COJIEH B CBeTe TPEACTABICHUNA 00 SICKTPOTUTHYECKON

JAuCCoualu. KauecTBeHHBIC pCaKu Ha HOHBI. IlonsTue o ruapoJIn3e colei

1.7

XVUMHAYECKUH JKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISIMHU KPHCTAJUTMYECKUX
pPEemETOK HEOPraHMYECKHUX BEIIECTB — METAJUIOB M HEMETaUIoB (rpadura u
arMasa), CIOKHBIX BEUIECTB (XJOpWAA HATPUs); MCCIIEAOBAaHHE 3aBUCHMOCTH
CKOPOCTH XHMHUYECKOH pEaKnmud OT BO3JIEHCTBUS pa3NUYHBIX (HaKTOPOB;
HCCIEIOBAaHUE  DJICKTPOIIPOBOAHOCTH  PACTBOPOB  BEIIECTB,  IIpoIecca
IUCCOLMANNN  KHCIOT, mIelnodeil u coneld (BO3MOXHO HCIOJIBb30BaHUE
BUJICOMATEPHAJIOB); TIPOBEJIEHUE OIBITOB, WJUIIOCTPUPYIOUINX TPU3HAKU
NPOTEKaHUsl peaklMii HOHHOTO oOMeHa (0O0pa3oBaHME OCajKa, BbIIEIEHUE ra3a,
o0pa3oBaHUE BOBI); ONBITOB, HIUIIOCTPUPYIONIMX HPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX pPEaKIMil (TOpEeHHE, PEaKIMu Pa3I0KEeHUS, COCAUHEHU);
pacrno3HaBaHHE HEOPraHWYECKHUX BEIIECTB C MOMOIIBI0 KAUeCTBEHHBIX PEaKIHii

Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIbHBIX 3a1a4

HemeTannsl 1 ux coequHEHUS

2.1

OO6mass xapakrepuctuka ramoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHble cTeneHu okucienus. CtpoeHue U Gu3nYecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTEGHOB. XWMHUYECKHE CBOMCTBa Ha TIPUMEpe XJIopa
(B3auMoeiicTBUE € MeTa/llaMd, HEMETAaUIaMM, LIeJIo4aMu). XJIOPOBOAOPO.

ConsiHast KMCIIOTa, XUMUYECKUE CBOWCTBA, MOJIy4eHUe, npuMeHeHue. Jleiictpue




XJ0pa W XJIOPOBOAOPOJA Ha OpPraHU3M 4esOBeKa. BakHenmme XJIOpuabl U UX

HaxO0XJEHUE B MPUPOJIE

2.2

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTeNeHN OKucieHus. CTpoeHue u pusnyeckue CBOMCTBa
IOPOCTBIX BEIIECTB — KHCIOPOJAa M CEepbl. AJUIOTPOIHBIE MOJU(PHUKAIMN
KHCIOpoJia U cepbl. XUMHUECKHE CBOMCTBa cepbl. CepoBOIOpOA, CTPOEHHUE,
¢usnyeckue M XuMHUecKue cBoicTBa. OKCHIBI Cepbl Kak MpPeICTaBUTENN
KHUCTIOTHBIX OKcHaoB. CepHasi KuCIOTa, pU3MUecKre U XMMHUYECKHE CBOICTBa
(o0mume kak MpeacTaBUTENs Kiacca KUCIOT U crenuduieckue). XuMUIecKue
peakuuu, Jexalnue B OCHOBE MPOMBIIUIEHHOTO CMoco0a MOMy4YeHHs CEpHOMN
kucnothl. [Ipumenenue. Conu cepHOM KHCIOTHI, Ka4eCTBEHHAsl peakius Ha
cynbdaT-uoH. Haxoxxnenue cepsl U €€ COCIMHEHHN B MPUPOJIC. XUMUUYECKOE
3arpsi3HEHUE OKPY’KaloUIell cpesibl COETUHEHUSIMHU Cephbl (KUCIOTHBIE JTO0XK[IH,

3arps3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0 PEIOTBPAIICHHS

2.3

OOmas xapakTepucTuka 3yieMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTETIEHNU OKUCIIEHUS. A30T, paCIIpOCTpPaHEHHUE B IIPUPO/IE,
¢u3nyeckre 1 XUMU4ecKne cBoicTBa. KpyroBopor a3ora B npupojae. AMMHaK,
ero ¢u3nyeckue W XMMUYECKHE CBOICTBa, MojdydeHHe U npumeHenue. Conu
aMMOHHMSI, UX (U3NYECKHUEe U XUMHYECKHE CBOICTBa, MpPHUMEHEHUE.
KauecTBeHHas peakuysi Ha MOHbI aMMOHHs. A30THasl KUCJIOTa, €€ MOJyyeHHe,
¢u3nueckue M XMMUYECKHE CBOMCTBa (00IIME Kak MpeAcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnomp3oBaHHE HUTPATOB U COJIEH aMMOHHMS B
KaueCcTBe MHHEPAIBHBIX yJA00peHH. XUMHUYECKOE 3arps3HEHUE OKPYIKAIOIICH
CpeAabl COCAMHCHUAMU a30Ta (KI/ICJ'IOTHI)IC AO0XK/IH, 3arpA3HCHUEC BO3aYyXa, ITOYBBI

1 BOJI0EMOB)

2.4

®ocdop, amnorponHsle Moaudukanuu Gocdopa, pusnueckne U XUMHUUECKHE
ceoiictBa. Oxcun ¢ocdopa(V) u dochopHas kuciaora, QGUINIECKUE W
XUMHYECKHE CBOWCTBA, moiyueHue. Vcmonp3oBanme QocharoB B KauecTBe

MUHEpAIbHBIX YA0OpeHUit

2.5

OOmas xapaktepuctuka 31eMeHTOB I[VA-rpynmel. OcoOEHHOCTH CTpPOCHHUS
aTOMOB, XapakTepHbIE CTENEHU OKHUCIEHUS. YTIJepol, alJIOTPOIHBIE
Monu(dUKaIK, paclpocTpaHeHHe B Mpupoie, (HU3HUECKUEe U XUMUYECKUE
cBoiictBa. Ancopbuusa. Kpyrosopor yriepona B npupozae. OKcuibl yriepona,
ux (pu3nmvecKkue M XUMHUYECKHE CBOMCTBA, NIEHCTBUE Ha >KUBbIE OPraHU3MBbI,

IMOJIYy4YCHHUEC U IPUMCHCHHUC. OKOJIOTHYECKHE HpO6J’I€MBI, CBsA3aHHBIE C OKCHJOM




yrinepona(lV); rumore3a ri100anbHOTO TOTETUICHHWS] KIWMAaTa; MapHUKOBBINA
a¢dext. YrompHas KuCiIOTa W €€ CONMM, WX (PUINICCKUE W XUMHYCCKHE
CBOICTBa, TONyueHHUEe M TpuMeHeHHe. KauecTBeHHas peaknus Ha KapOOHAT-
uoHbl. Vcmonp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, TMPOMBIIUICHHOCTH H

CEIIbLCKOM XO3SIUCTBE

2.6

HepBOHaqaanHe MOHATHS 00 OpTraHUYCCKUX BCHICCTBAX KaK O COCAMHCHUAX
yriepoaa (MeTaH, 9TaH, 3TWJICH, AUCTUJICH, 3TAHOJI, TJIMLICPUH, YKCYCHasa
KI/ICJ'IOTa). HUx coctaB M XHMMHUYECKOE CTPOCHHUC. IlonsTe o0 OHONOTHMYECKHU
BaXXHbBIX BCHICCTBAX: XKHPAX, 6em<ax, yriueBogax — W HUX POJIM B KHU3HHU
YCJIOBCKA. MaTepI/IaJ'IBHOC CANHCTBO OPraHUYCCKUX HU HCOPraHUYCCKUX

COEeIUHEHNN

2.7

Kpemuuii, ero ¢usnueckue M XUMHYECKHE CBOWCTBA, IOIY4YEHHE U
npumeHenue. CoenuHeHuss KpeMmHHs B mpupoze. OOmue mpencTaBieHus: o0
okcuze kpeMHus(IV) u kpemHueBoii kucnore. CUIMKATBI, UX UCIOJIb30BAaHUE B
OBITY, MEIUIIHE, TTPOMBIIIICHHOCTH. BaXHEeHIIe CTPOUTEIbHBIE MaTEPHUAIbI:
KepaMuKa, CTEKJIO, IIEMEHT, OeToH, >xene300eToH. [IpoGiiembr Oe3omacHOro

HCIIOJIB30BaHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCCI[HCBHOP'I KHU3HHU

2.8

XUMHUECKUI HKCHEPUMEHT: H3y4YeHHE OOpa3llOB HEOPraHMYECKUX BEILECTB,
CBOMCTB COJISIHOM KHCJIOTBI; NMPOBEIECHUE KAYECTBEHHBIX PEAKLUI Ha XJIOPHI-
UOHBl W HaOJIOJEHHE IPU3HAKOB HUX IPOTEKaHMS; OIBITHI, OTpaXKarollue
¢u3nyeckre U XMMHUYECKHE CBOWCTBA raJIOTCHOB M UX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEPUANIOB); O3HAKOMJICHME C 00paslaMHu XJIOPUAOB
(ramoreHnIoB); O3HAKOMJICHHE C oOOpa3liaMu cepbl W €€ COeAMHEHUSIMHU
(BO3MOXKHO WCIIOJIb30BAaHWE BHUACOMATEPHUANIOB); HAOIIOJIEHHE Tpolecca
oOyrnuBaHus caxapa IMoJ JEHCTBHEM KOHIIEHTPHUPOBAHHOW CEPHOM KHUCIIOTHI;
U3y4Y€HHE XMMHUYECKHUX CBOMCTB pa30aBICHHON CEpHOM KHCIOTBI, IPOBEICHHUE
KayeCTBEHHOW peakuuu Ha cynbdar-uoH u HaOMIOACHHE Tpu3HaKa e¢
NPOTEKAHHUs; O3HAKOMIICHHE C (PU3NUECKUMH CBOWCTBAMH a30Ta, (hocdopa u ux
COCIMHEHUH (BO3MOXKHO HCIOJb30BAaHUE BHJICOMATEPUANIOB), 00pa3laMu
a30THBIX U GOochHOPHBIX yIOOPEHMI; OTyYeHUe, COOUpaHue, paclio3HaBaHue U
U3y4YECHHE CBOMCTB aMMMAaKa; IPOBEIACHHE KAaueCTBEHHBIX pEaKIUi Ha HOH
aMMOHUS U QochaT-MOH U H3y4YEHUE [PU3HAKOB MX IPOTEKaHUs,
B3aMMO/ICHCTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCIOTHI C MEJbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BMJIEOMATEPUANIOB); M3Y4YE€HUE MOJENeH KpUCTAIUIMYECKUX
pemwéTok anmasza, rpadura, (QyiiepeHa; O3HAaKOMIIEHHE C MPOLECCOM

azcopOLMK pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM




MIPOTHBOra3a; IOJy4deHHEe, cCOOMpaHHe, paclo3HaBaHHE M M3Y4YEHHUE CBOMCTB
YIJIIEKUCIIOTO Ta3a; IMPOBEJCHHE KayeCTBEHHBIX pEakimii Ha KapOOHAT- H
CHWJIMKAaT-UOHbl M W3yY€HUE IPU3HAKOB WX MPOTEKAHMs; O3HAKOMIIEHUE C
IPOAYKIMEH CHIMKATHON HPOMBILUIEHHOCTH; PELIEHUE 3KCHEPUMEHTAIbHbBIX

3aJ1a4 110 TeMe «BakHene HeMeTajUIbl M UX COEIUHEHUS))

MeTamisl 1 ux COCIUHCHUA

3.1

OO01mas xapakTepUCTUKa XUMHUYECKHX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nonoxkeHuss B Ilepumonmyeckoit cucteme XuMHuYecKux odnementoB J[.W.
MenaeneeBa u ctpoeHust arToMoB. CTpoeHHe MeTauioB. MeTandyeckas CBsI3b U
MeTalIM4eckasl KpUCTalsinyeckass pemérka. DIEKTPOXUMHUYECKUH  psif

HaInpsHKeHUM METAJIOB

3.2

duznyeckue U XUMHUYECKUEe CBOMCTBa MeTayuioB. O0Iue croco0bl MOIy4eHUs
MeTauioB. [ToHsATHE O KOPPO3UK METAJJIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT
koppo3un. CruiaBsl (CTallb, YyTryH, JIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHHUE B

OBITY ¥ IPOMBILIICHHOCTH

3.3

H_[eJ'IO‘{HBIe MCTAJJIbI: IIOJIOXKCHHEC B Hepno;u/mecxoi/'l CHUCTEMC XHMHUYCCKHUX
QJICMCHTOB I[I/I MCHI[CJ'ICCB&; CTPOCHUC UX ATOMOB; HAXOXKIACHUC B MPHUPOIC.
duznyeckrue 1 XMMHUUECKHE CBOMCTBA (Ha IIPpUMCPE HATPpHUA U KaJ'II/ISI). OKCI/I,I[LI n
TUAPOKCHUABI HATpUd MW KalJluA. HpI/IMeHCHI/Ie IICJI0OYHBIX MCETAVLIOB H HX

COEeIUHEHNN

3.4

Illenoyno3eMenpHbIE  METalabl MarHMii W KajJblIMii:  IIOJIOKCHHE B
[Tepronnueckoit cucteMe xumuaeckux dneMeHToB .M. MeHneneeBa; ctpoeHue
X aTOMOB, HaxXOXJICHUC B HpI/IpOIle. d)mﬂqecxne U XUMHUYCCKUC CBOﬁCTBa
MAardivdad " KaJbIUsl. BamHeﬁmHe COCONHCHHUA KaJbIIUs (OKCI/II[, FI/II[pOKCI/II[,

comn). JKECTKOCTD BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

AmomuHui: nonokenue B llepupoanueckoil cUcTeEME XUMHUYECKHX JIEMEHTOB
J.M. MenneneeBa; cTpoeHHE aToMa; HaxoxAeHUEe B npupone. Pusndeckue U
XMMHYECKHE CBOMCTBA altOMHUHUSA. AM(OTEpHbIE CBOMCTBA OKCHIA U THIPOKCHUIA

AJIFOMHHHA

3.6

3.7

Kenezo: nonoxxenne B [lepuoanueckoi cucreme XumMudeckux sneMenTon .M.
MeHneneeBa; CTPOCHHE aToOMa; HaxOXIeHHe B mpupoae. Duznueckue wu
XUMHUYECKHe CBOMCTBa jxene3za. Okcuapl, ruapokcuabl u conu sxenesa(ll) u

xene3a(lll), ux coctas, cBOWCTBA U TTOTyUEHUE

XUMUYECKUMN OKCIICPUMCHT: O3HAKOMJICHHE C 06pa311aMH MCTAJIJIOB M CIIJIaBOB,

X (U3MYECKUMHU CBOWCTBAMH; W3YyUEHHE PpE3yJIbTaTOB KOPPO3UM METAIUIOB




(BO3MOXHO WCTIOTh30BaHUE BUJIEOMATEPHAIIOB), 0COOEHHOCTEH
B3aMIMOJICHCTBUS OKCHJAa KaJbIUs W HATpUs C BOAOH  (BO3MOXKHO
WCIIOJIb30BAaHUE BUEOMATEPHAJIOB); HCCIIEIOBAHHE CBOWCTB KECTKOW BOJBI;
npouecca TOpEHUs JKejle3a B KHUCIOpoAe (BO3MOXKHO — MCIIOJIb30BaHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAYSCTBCHHBIX PEAKIUN HA HOHBI
(MarHus, Kanplus, adtoMuHus, nuHka, skeneza(ll) u xeneza(Ill), memu(Il);
HaOII0/IEHUE U OMHCaHWE MPOLECCOB OKpAIIMBaHUS TUIAMEHU MOHAMH HATpus,
Kamus W Kaublusg ~ (BO3MOXKHO  HCIIOJIb30BaHHME  BUJIEOMATEPHAJIOB);
uccienoBaHue aM(OTEPHBIX CBOWCTB THIPOKCHIA ATIOMHUHHS U THUAPOKCUIA
[IUHKA; pEIIeHNEe SKCIIEPUMEHTANBHBIX 337a4 M0 TeMe «BaxHeiine MeTanisl 1

HnX COCAUHCHUA»

XuMUs U OKpy’Karonias cpena

4.1

HoBble maTepuanbsl U TexHonoruu. BemectBa m Matepuanbl B TOBCEIHEBHOM
JKA3HU 4YelloBEeKa. XUMHUA U 340pOBbe. be3omacHoe Mcnoibp30BaHUE BEIIECTB U
XUMUYECKUX peakiuii B ObITy. IlepBas momomp NMpu XUMHYECKUX OXKOTaxX H

OTPAaBJICHUSIX

4.2

OCHOBBI ~ JKOJOTMYECKOW  TPaMOTHOCTH.  XMMHUYECKOE  3arpsA3HEHHE
okpyxaromiei cpensl [1/IK. Pons XxuMuun B penieHU# SKOJIOTHUYECKUX MPoOIeMm.
[IpuponHble HMCTOYHMKHM YTJIEBOAOPOAOB (yrojib, MPUPOAHBIA Ta3, HePTh),

IPOAYKTHI UX NIEpepabOTKU, UX POJIb B OBITY ¥ MPOMBIILIEHHOCTH

4.3

XUMUYECKUH 3KCIEPUMEHT: U3y4eHHe o0pa3oB MaTepUaoB (CTEKIIO, CILIaBbI

METaJJIOB, MOJIUMEPHBIE MaTepUaJIbl)




IPOBEPAEMBIE HA OI'D 11O XUMHUU TPEBOBAHUA K
PE3YVJbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJBHON
INPOI'PAMMBI OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOoOBaHUS

IIpoBepsiemble TpeOOBaHMS K NPEAMETHBIM pe3yJibTaTaM
0a30BOr0 yPOBHS OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOI
NPOrpaMMbl OCHOBHOI0 0011ero odpasoBanust Ha ocHoBe PI'OC

1

HpeI[CTaBJ'IeHI/ICI

1.1

O TMI03HABA€MOCTH SIBJICHUI MPHUPOABI, MOHUMaHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH KaK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOIed KyJIbTyphl M MpPaKTHUYECKOU
NEeSTEIbHOCTH 4YeJIOBEKa B YCIOBUAX COBPEMEHHOI'O OOIIECTBa;

IMOHMMAaHHUE MECTAa XUMHUH CPEAN JPYIUX CCTCCTBCHHBIX HAYK

1.2

0 HAY4YHbIX MCTOJAaxX IO3HAHUA, B TOM YHCJIC 3KCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX MCTOAAX HCCICAOBAHUA BCHICCTB U HU3YUYCHHA
XUMHUYCCKUX peaKHHﬁ; YMCHUC HCIIOJB30BATh MOACIIN JUIA

00BSICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npoPecCHOHATBHON NeITEIBHOCTH, CBSI3aHHBIX C XMMUEH U
COBPEMECHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTHKCHHUSIX
XUMHYECKOW HAyKH, YTO IO3BOJUT OOYYAIOIIUMCSI paccMaTpUBATh
XUMUIO Kak cdepy cBoel Oymyreit mpodeccHoHanbHOM ASITEPHOCTH
W CllelaTh OCO3HAHHBIA BBHIOOp XMMHHU KaK MPOQWIBHOTO IMpeaMeTa

MIpH TIEPEX0/I€ Ha YPOBEHB CPEIHETO O0IIeT0 00pa30BaHMs

Brnanenne cucreMoll XMMHMYECKMX 3HAaHUM M yMEHHE IPUMEHSTH

CUCTCMY XUMHUUYCCKHX 3H21HPII>1, KOTOpasd BKJIOYACT:

2.1

BAaKHCHUIIINE XHUMHUCCKHUC TIOHATHUS: XHMHYSCKHMH DJIEMEHT, aToM,
MOJIEKYJa, BEIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJTHOPOJIHAs CMECh, OTHOCUTENIbHBIE AaTOMHasi MU MOJIEKYJsApHas
Macchl, KOJIMYECTBO BEIECTBA, MOJb, MOJSpHAas Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBaHHWE, COJb (CpemHss), XUMHUYECKas
peakius, pEeaKkiuu COCIUHEHMS, PEaAKIMU PA3JI0KEHUS, PEaKINU
3aMeIeHMs], peakiud OOMEeHa, TEeTUIOBOW A(DQEKT peakiuu, dK30- U
SHIOTEPMHUYECKHE PEAKIMH, PACTBOpP, MaccOBas MOl XUMHYECKOTO
3JIEMEHTA B COCIMHEHUH, MAacCoBas J0Js1 U IPOLICHTHAS. KOHLIEHTPaLKs

BEILIECTBA B PaCTBOPE, AAPO aToOMa, JICKTPOHHBIN CIOW aTOMa, aTOMHAast




opOutanb, paaMyc aroma, BaJECHTHOCTb, CTENEHb OKHCIIEHHMS,
XMUMUYECKasl CBSI3b, AEKTPOOTPHULIATEIBHOCTD, MOJISIPHAS U HETIONISIpHAS
KOBaJICHTHas  CBA3b, MHOHHAs  CBA3b, METAJJIMYECKash  CBS3b,
KpUCTALIMYECKass pelmeérka (aTOMHasl, MWOHHAsA, METauIM4ecKas,
MOJIEKYJISIpHAs), MOH, KAaTHOH, AHUOH, DJIEKTPOJIUT U HEIIEKTPOJIUT,
ANIEKTPOJIMTUYECKAs  JMCCOLMALNS, PEAaKIUd HOHHOIO OOMeEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMM,  OKUCIUTENIb U
BOCCTAHOBUTEINIb, OKHMCIEHME UM  BOCCTAHOBJIECHME, DJIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE pEaKIUH,
CKOpOCTb XMMMYECKOW peakimu, Karaimuzarop, IIJK, xopposus

MCTAJJIOB, CIIJIaBbl

2.2

OCHOBOIIOJIATAOIME 3aKOHbl XUMMH: 3aKOH COXPaHEHHMs Macchl,
nepuonnueckuii 3akoH J(.M. MenneneeBa, 3aKOH IOCTOSHCTBA

cocTaBa, 3aKOH ABOTrazpo

2.3

TEOPUM  XHMHH: aTOMHO-MOJIEKYJISIPHAsT ~ Teopus, TeOpHst

3JICKTpOJIHTPI‘-I€CKOfI Jucconuanmu

Bnagenue ocHoBaMH XHUMHUYECKOM rpaMOTHOCTH, BKJIIOYAIOIIECH:

3.1

YMEHHUE MPABUIIBHO UCTIOIh30BATh H3yUCHHBIC BEIICCTBA U MATEPUAITBI
(B TOM 4YHCIle MHHEpaJbHBIC YAOOpPEHHs, METAaUIbl W CIUIABBI,
NPOAYKTHl TIEPEpadOTKU TPUPOAHBIX HCTOYHUKOB YIIIEBOJOPOJIOB
(yras, mpupomHoro rasza, HeTH) B OBITY, CEJIBCKOM XO3SMCTBE, Ha
NPOM3BOJICTBE W TIOHMMAHWE 3HAUCHUS JKHPOB, OCIKOB, yIJIEBOIOB
JUTSI OpPraHu3Ma YeI0BeKa; YMEHHE MTPOTHO3MPOBATh BIIMSHHUE BEIICCTB
U XUMHYECKHX IPOIECCOB HA OPTaHM3M YEJIOBEKa M OKPYIKAIOIIYIO

MMPUPOJHYIO CPpEAY

3.2

YMCHUC HHTCIPUPOBATH XUMHUUYCCKHC 3HAHUSA CO 3HAHUAMHU APYTUX

y4eOHBIX IPEMETOB

3.3

HaJIM4YUC OIIbITa pa6OTI>I C pa3jInYHbIMU HMCTOYHUKAMU I/IH(I)OpMaI_II/II/I
10 XHMMHUH (Haquaﬂ W HAYYHO-IIOIIYJIIpHAA JIUTEpaTypa, CJIOBapH,

CIPAaBOYHUKH, UHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTUBHO OIICHMBATh HWH(OPMAIIMIO O BEIIECTBaX, HX
NpEeBpallCHUsIX W TPAKTHYECKOM  TPUMEHEHHH ©  yMEHHE

HCII0JIb30BaTh €€ AJI1 pCIICHUA y’—I€6HO-H03HaBaTeHBHBIX 3aaa4

BJIaI[GHI/IC OCHOBaMH ITOHSTHIMHOI'O arrmapara M CHMBOJHUYCCKOTO

S3bIKa XMMUHU JJISI COCTaBIeHHUs (HOpMYJ HEOPTaHMYECKHX BEIECTB,




YpaBHEHUHM  XUMHUYECKHUX  pEaKIHi; OCHOBAMH  XHUMHYECKOU

HoMmeHki1atypsl (IUPAC u TpuBnanbHOM)

YMeHne oOBSCHATH CBsI3b MOJOXEHUs dieMeHTa B llepuonuueckoit

CUCTCMC C YHCJIOBBIMHU XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB

5) XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsia sAapa, o0Imee YHucio
DJIEKTPOHOB), PACHPENEICHHEM DJJIEKTPOHOB 1O DJHEPreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KAUS U KATbIIHS
[IpencraBnenne 0  MEPUOAMYECKON  3aBUCHUMOCTH  CBOMCTB
XUMUYECKHX 3JIEMEHTOB (paJlyCc aToMa, dJEKTPOOTPHUIATEIBHOCTD),
6 MPOCTBIX U CIOKHBIX BEIIECTB OT IIOJIOXKEHHUS DJIEMEHTOB B
[lepmonmnueckoit cucremMe (B MajblX MEpHOJAX M TJIABHBIX
MOJITPYIITIaxX) U 3JIEKTPOHHOTO CTPOCHHUS aTOMa
7 YMeHue KiaccupuImpoBaTh:
7.1 XUMHYECKHE DJIEMEHTHI
7.2 HEOPraHUYECKHUE BEIIECTBA
7.3 XUMHUYECKHE PEaKIuu
8 YMeHue onpeaesiTh:
8.1 BaJICHTHOCTh W CTCIICHb OKHCIICHUS XUMHYECKUX 3JIEMEHTOB, 3apsil
' HOHA
8.9 BUJ] XHUMHYECKOH CBS3M W THI KPHUCTAIUIMYECKOW CTPYKTYpHl B
' COCTMHCHUSIX
8.3 XapakTep Cpeasl B BOJAHBIX PACTBOpPaX BEHIECTB (KHCIOT, OCHOBAHUH)
8.4 OKHCIIMTENIb U1 BOCCTAHOBUTEIh
9 YMeHue xapakTepru3oBaTh PU3NUECKUE M XUMUYECKHE CBOMCTRA!
MPOCTBIX BEHIECTB (KUCJIOPOJ, O30H, BOIOPOJI, TrpaduT, anmas,
9.1 KpeMHH, a30T, (ocdop, cepa, Xxjop, HATpui, Kaiwii, MarHu,
KaJIbLIWHA, aJTFOMUHHM, KEJIe30)
CIIOXHBIX BEIIECTB, B TOM 4YHCIIE HMX BOJHBIX PAcTBOPOB (BOJA,
aMMHUaK, XJOPOBOJOPOJl, CEPOBOJOPON, OKCHIbI W THUAPOKCHIBI
9.9 metamioB [-IIA rpynn, amomunus, meau (II), uunka, xeneza (II u
' III), oxcuas! yriepona (II u IV), kpemuus (IV), azora u ¢pocdopa (111
u V), cepel (IV u VI), cepHucras, cepHasi, a30TuCTasi, a30THasd,
docdopHas, yronbpHas, KpeMHHUEBasI KUCIOTA U UX COJIH)
9.3 MPOTHO3UPOBaTh M  XapaKTepU30BaTh CBOWCTBA  BEIIECTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHHA, IMPUMCHCHUC BCIICCTB B
3aBUCHUMOCTH OT UX CBOfICTB, BO3MOXHOCTBH ITPOTCKAHUA XUMHUYCCKUX

npeBpameHHﬁ B Pa3JIMYHLBIX YCIIOBUAX

YMeHHe COCTABIIATh MOJIEKYJIIPHBIE U MOHHBIC YPaBHEHUs pEaKLui, B

10
TOM YHUCJIE:
10.1 peaxiuii HoHHOro oOMeHa
10.2 OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUil
10.3 WUTIOCTPUPYIOIINX ~XMMHUYECKHE CBOICTBA M3yYEHHBIX KJIACCOB
' (Tpyrmin) HEOPraHUYECKUX BELECTB
10.4 MOJITBEPKIAIONUX TCHETHUECKYIO B3aUMOCBSI3b MEKITY HUMHU
11 YMeHue BBIYUCTATD (MIPOBOJUTH PaCUEThI):
111 OTHOCUTEIILHYI0 MOJICKYJISIDHYIO ¥ MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJIF0 XUMHUYECKOT0 JIEMEHTA B COSIMHEHUH
11.2 MacCOBYIO JIOJFO BEIIIECTBA B pacTBOpE,
11.3 KOJIMYECTBO BEILECTBA U €r0 Maccy, 00beM ra3on
114 10 YpaBHCHHUSAM XHMHUYCCKHX PEAKIUH W HaAXOJWTh KOJUYECTBO
' BEIIECTBA, 00BEM B MacCy peareHTOB WM POYKTOB PEaKIIHU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJaMH  HAay4YHOTO TO3HaHWS  (HaOIroAcHHE,
121 U3MEpEeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) TIPU U3YyUYSHUH BEIIECTB U
' XUMHUYECKHX SBICHUH; yMeHue chopMmynupoBaTh mpodlieMy U
IPEIJIOKUTH MMyTH €€ pelleHus
122 O0e3omacHON pabOThl C XMMHYECKHMHU BEIIECTBAMHU, XUMHYECKOU
' NoCyA0i U J1abopaTOpHBIM 000PyAOBaHUEM
npaBujiaMu O€30MaCHOT0 OOPAILEHUS C BEIIECTBAMU, UCIOIb3yEMbIMU
B IIOBCETHEBHOW JKU3HM, TIPABUJIAMU TTOBEJICHUS B LEISIX COCpPeIKECHUS
123 370pOBbSl M OKPYXAIOUIEH NPUPOAHOM Cpelbl; MOHMMAHUE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKHUBBIC OPTaHHU3MBI OMPEICIIEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIIICHHSI U TPEIOTBPAIICHUS WX BPETHOTO
BO3JICUCTBUSA
13 Hannune mpakTHYeCcKHX HABBIKOB TIAHUPOBAHUS U OCYIIECTBICHUS
CIEeIYIONINX XUMUYECKUX IKCTIEPUMEHTOB:
131 U3y4eHHEe U onHMcaHue (PU3HMUECKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE

C q)HSPI‘IeCKI/IMI/I u XUMHUYCCKHUMHU SIBJICHUSMH, OIIBITHI,




13.2

WUTFOCTPUPYIOIIME TPU3HAKU MPOTEKAHUS XUMUUECKUX PEAKIINI

U3yUYeHHE CIIOCOOOB pa3feicHHs CMece

13.3

IOJlyY€HUE KHCIOpOJAa M H3Y4YEHHME €ro CBOMICTB; IIOJy4EHHE
BOJOpOJa U U3yUYEHHE €ro CBOICTB; MOJYyUYEHHUE YTIEKHUCIOro rasa u

N3YUCHUC CTO CBOI>'ICTB; MOJIYUCHHUEC aMMHaAKa U U3YyYCHHUEC €TO CBOICTB

13.4

IIPUTOTOBJICHUE pAcCTBOPOB C ONPENEIEHHOM MAaccoBOM nosiei

paCTBopéHHOFO BCIICCTBA

13.5

pUMEHEHUE WH/INKaTOPOB (;makmyca, METHIIOpaHKa "
dbeHondTanenHa) s ONMpeNeIeHUsT XapaKTepa Cpeabl B pacTBOpax

KHCJIOT U LIeJIouel

13.6

HUCCIICAOBAHHUEC H  OIIMCAHHC CBOMCTB HCOPraHM4YCCKUX  BCHICCTB
Pa3JINIHBIX KJIACCOB; M3Yy4YCHUC BSaHMOIIGfICTBI/IH KHCJIOT C MCTaJlllaMH,
OKCHJIaMH MCTAJJIOB, PaCTBOPUMBIMHA u HCPACTBOPUMBIMU
OCHOBAaHUAMH, COJIAMH; MOJIYYCHUC HCPACTBOPUMBIX OCHOBaHHfI;
BBITCCHCHUC OJHOro MCTallla JApyruM U3  pacTBopa  COJIH,
HCCICIOBAaHUC aM(I)OTepHBIX CBOICTB THUAPOKCUIAOB QAJIIOMUHHUA U

LIUHKA

13.7

PEIICHUEC SKCIICPUMCHTAJIBHBIX 3aJa4 I10 TEMaM: «OCHOBHBIE KJIACCHI
HEOPTaHNYCCKUX COCHHHCHHﬁ)); (<3J'IGKTpOJ'H/ITI/I‘IeCKaﬂ
JUCCOoLalMs), «Baxnenmue HeMeTaUIbLI U HX COCAUHCHUSA,

«BaxHenme MeTajuIbl U UX CO€IUHEHUI

13.8

XUMHUYECKHE  OKCIEPHUMEHTBI,  WUIIOCTPUPYIOIIME  TNPHU3HAKU
NPOTEKAHUsI PeaKIMii MOHHOTO OOMEHAa; KaueCTBEHHBIC PEaKIMH Ha
NPUCYTCTBYIONME B BOJHBIX PAcTBOpax HMOHBI: XJOPHI-, OpOMUI-,
uomuna-, cynbdar-, Qocdar-, KapOOHAT-, CHIMKAT-AaHUOHBI,
TUJIPOKCU-UOHBI, KATUOHBI AMMOHUS, MarHusi, KaJbLus, aJFOMUHUS,

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

14

VYmenue:

141

14.2

NpPENCTaBIATh PE3yJbTaThl dSKCIEpUMEHTa B (OpMe BBIBOJOB,
JIOKa3aTeNIbCTB, TpadUKOB ¥ TAOMUIlT W BBIABIATH SMIIUPHUYECCKHC

3aKOHOMEPHOCTH
YCTAHABIIMBATh CBSI3U MEXY PEaIbHO HAOII0AAEMbIMU XUMHUYECKUMU
SIBJICHUSIMU U IIPOLIECCAMU, IPOUCXOASIIIMMHU B MaKpo- U MUKPOMHUPE,

OOBSICHATH IPUYUHBI MHOTO0Opa3usl BEILIECTB




HEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYIJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 31eMeHT COIePKAHMS

1

HepBOHa‘IaHBHBIC XHUMHUYCCKUEC ITOHATHUA

11

UucTteie BemecTBa 1 cMecu. CriocoObI pa3iesieHus cMeceit

1.2

ATOMBI © MOJICKYIJIBI. Xumuueckue dieMeHThl. CHMBOJIBI  XMMHUYECKHX

OJICMCHTOB. HpOCTHe 1 CJIOXKHBIC BEIICCTBA.

1.3

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. CTeneHb

OKHCJICHUA

1.4

3aKOH TOCTOSHCTBA COCTaBa BCIICCTB. OTHOcuTEeNnbHAsA aTOMHas Macca.
OTtHOCHUTENIBHAS MOJICKYJIsIpHad Macca. MaccoBas J0JI1 XUMHYCCKOI'O 3JICMCHTAa

B COCAMHCHHUU

1.5

1.6

KomnyectBo BemectBa. Monbs. Momsipaass Macca. MomspHbIii 00BEM Ta30B.
Bsaumocss3b KOJIMYCCTBA, MACChl U YUCJIA CTPYKTYPHBIX CAWHHUI BCIICCTBA

OU3NYECKUE U XUMHUYECKHUE SIBJIICHUS. XUMUYECKas peakuus U €€ NPU3HaAKH.

3aKOH COXpAaHEHUS MAacChl BEIIECTB. XUMHUUECKUE YPABHEHUS

HepI/IO)II/I‘-ICCKI/Iﬁ 3aKOH H Hepno;uzmecxaﬁ CUCTEMA XHUMHYCCKHX OJICMCHTOB

J.1. Menneneesa. CTpoeHue aToMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMU4deckux syemeHToB /.M.
Menpeneesa. [lepuoasl u rpynmnbl. GU3NYECKUI CMBIC MOPSIKOBOTO HOMEPA,

HOMEPOB MepUOo/Ia U TPYMIbI JIEMEHTa

2.2

Ctpoenne atomoB. CocTaB aToMHbIX sjep. M3otombl. DnekTponsl. CTpoeHue
JNEKTPOHHBIX 000J0ueK aroMoB MepBbIX 20 XMMHUYECKHUX 3IJIEMEHTOB

ITepnonnueckoii cucremsl [I.11. Menneneena

2.3

3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XMMUYECKUX 3JIEMEHTOB IEPBBIX TPEX
NIEpUOJOB, Kayus, Kanpuus (paguyca aTOMOB, 3JIEKTPOOTPULIATEIBHOCTH,
METAJUIMYECKUX W HEMETAJUIMYECKMX CBOMCTB) M HMX COCIMHEHHHA B
COOTBETCTBUM C IIOJOKEHHEM »3yeMeHTOB B Ilepuoandeckoil cucreMe u

CTPOCHHUEM UX aTOMOB

CrtpoeHue BelecTna

3.1

Xumuueckasi cBsi3b.  KoBaneHTHas (MOJsipHAsT W HEMOJSpHAsi)  CBA3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMUYECKMX  dJeMEHTOB.  MoHHas  CBs3b.

Merannnueckas CBSI3b




3.2

Tunsl kpucTauIMyecKux pemeéTok (aTOMHas, HMOHHAs, MeTaJuIndyecKas),
3aBUCHMOCTb CBOMCTB BEIECTBA OT THUNA KPHUCTAUIMYECKOM PEIIETKM M BUAA

XUMHUYECKOU CBA3U

Baxueiie npencTaBuUTENM HEOPraHUYECKUX BemecTB. Hemeraibl m ux

COCAHMHCHUA. MeTtamisl 1 uX COCIUHCHUA

4.1

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHHMYECKHX COCAMHEHUN: OKCHIIOB
(coneoOpazyromue: OCHOBHBIE, KHCJIOTHBIC, aMmdoTepHbIe) u
HecoJieo0pa3yolre; OCHOBaHHM (IIETOYHM W HEPACTBOPUMBIC OCHOBAHWS);
KHCJIOT  (KUCIIOpOJCONepXKale ¥ OECKHUCIOPOAHBIC, OJHOOCHOBHBIE H

MHOT'OOCHOBHBIC); COJIEH (CPETHUX U KUCTIBIX)

4.2

du3nueckue MW XAMHYECKHE CBOMCTBA IMPOCThIX BCIICCTB-HCMECTAJIJIOB!

BOJIOPOJIa, XJI0pa, KHCIOpOoa, Cephl, a30Ta, pocdopa, yriepona, KpeMHHUS

4.3

OU3NYECKME U XHUMHUYECKUE CBOMCTBA MPOCTHIX BELIECTB-METAJIOB: JIUTHS,
HaTpusl, Kajlus, MarHusi U KaJblUs, aJIIOMUHUS, Kelie3a. DIEKTPOXUMUUYECKUI

Ps HAIIPSKEHUN METaJIOB

4.4

du3znyeckue U XUMHYECKHE CBOMCTBa BOOOPOIHBIX CO€IUHEHHI HEMETaJIOB:

XJIOpOBOAOpOAA, C€pOBOAOPOAA, AMMHAKA

4.5

dusznueckue M XUMHUYECKHE CBOMCTBAa OKCHIOB HemeTauioB: cepel (IV, VI),
azora(ll, 1V, V), dochopa(lll, V), yraepona(ll, IV), kpemuusa(IV). Ilonydenne

OKCHJOB HEMETAJIJIOB

4.6

Xumnyeckue cBoictBa okcuioB: MetauioB [A-IIIA rpynm, mmuka, meau(Il) u

xenesa(ll, IT). [Tonyyenue okCHUI0B METAILIIOB

4.7

XUMUYECKUE CBOWCTBA OCHOBAaHWH M aM(OTEPHBIX THAPOKCHIOB (HAa MpHMEpe
TUAPOKCUIOB  QJIIOMUHHUSA, OKeje3a, I[MHKa). [losydeHue ocHoBaHUU U

aM(OTEPHBIX THAPOKCHIOB

4.8

OOue XMMHUYECKHe CBOWMCTBA KHCIOT: XJOPOBOJOPOJHON, CEpOBOAOPOIHOM,
CEpPHUCTOM, CEpHOH, a30THOH, (ochOopHOH, KpeMHHEBOH, yrospbHOU. OcoObie
XMMHUYECKHE CBOICTBAa KOHILIEHTPUPOBAHHOW CEpHOM W a30THOM KHUCIOT.

[Tonydyenue kucior

4.9

OO6mme XxuMHIECKUe CBOMCTBA cpenHuX coliei. [lomyuenue coneit

4.10

[Monyuenue, coOupaHue, pacro3HABaHHE BOJIOPOJA, KHCIOPOIa, aMMHaKa,

YTIIEKUCIIOTO Ta3a B J1abopaTopuu

411

[Tonmyuyenne amMMuaka, CEpHONH M a30THOM KHCIOT B MpoMbInuIeHHOCTH. OO01me

CIIOCOOBI IMOJIy4YCHHA MCTAJIJIOB




412

I'enermueckas cBSI3b MCXKIY KiIacCaMM HEOPTaHUICCKUX COG}II/IHGHI/Iﬁ

XHUMUYECKUE PEAKIUU

5.1

Knaccudukanus XMMUYECKUX PEAKIMA MO Pa3IMYHBIM MPU3HAKAM: 110 YHUCITY H
COCTaBy Y4YacTBYIOIIMX B pPEAKIMU BELIECTB, IO TemiaoBoMy 3¢ddekry, mo

W3MEHEHHIO CTEIICHEH OKMCICHUS XUMHUUECKUX 3JIEMEHTOB

5.2

TennoBoit 3¢ hexT XUMMUYECKON peakul, TEPMOXUMUYECKHE YpaBHEHUS. DK30-

U OHAOTCPMHUUYCCKUC PCAKIIUU. TepMOXI/IMI/I‘ICCKI/IC YpaBHCHUA

53

OKHUCINTEIEHOBOCCTAHOBUTENNbHbIE peakiui. OKHUCIUTENN U BOCCTAHOBHUTEIH.
[Ipouecchl  OkHMCIEHHUSI W BOCCTAHOBJICHMSA.  ODJIEKTPOHHBIM  OanaHC

OKHUCIIUTEIILHOBOCCTAHOBHUTEIIFHOM pc€akuuu

5.4

Teopust AMEKTPOTUTHUECKON nuccoruanuu. KaTHoHbl, aHMOHBI. DIEKTPOIUTHI U

HEOJICKTPOJIHUTHI. CunbHbIE U CIa0bIe SJICKTPOJIMTEI. CremneHb Jucconuanmu

5.5

Peakuun moHHOro OOMEHa. YCIIOBHS NMPOTEKAaHUS PEAKIMHA HOHHOTO OOMEHa,

IIOJIHBIC U COKpaH_IéHHLIC HOHHBIC YPABHCHUA peaKHI/Iﬁ

XUMHS 1 OKpY>KaroIas cpeja

6.1

6.2

BemectBa u MaTrc€puajibl B HOBCCHHCBHOﬁ JKM3HH 4eJloBeKa. be3omacHoe
HUCIIOJIB30BaHHUEC BEHICCTB M XHMHYCCKHUX peaKHI/Iﬁ B J'Ia60paTOpI/II/I u 6BITy.

HepBaﬂ IIOMOIIB IMPU XUMHUYCCKUX 0XKOrax U OTpaBJICHUAX

XUMUYECKOE 3arpsi3HEHHUE OKpYXKaromied  cpeapl  (KUCIOTHBIE — JTOXK[IH,
3arpsi3HEHUE TOYBHI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro TPEeJIOTBPAIICHUS
[Ipenensnass pomyctumast konueHtpanus BemiectB (ITJK). Ponp xumuu B
pPEIICHUH DKOJIOTHMYECKUX mpobieM. YCHJICHHEe MapHUKOBOTO dd¢eKra,

PaspymieHue 030HOBOT'O CJIOA

6.3

[Ipumenenue cepsl, a3ota, Gocdopa, yriaepoaa, KpeMHUS U UX COCAUHEHUN B
OBITY, MEIMIIMHE, TMPOMBIIIJIEHHOCTH M CEeNbCKOM Xo3siicTBe. [Ipumenenue
METAJVIOB M CIUIAaBOB (CTallb, YYTyH, AIOPAIIOMHUHUNA, OpoH3a) B OBITY H
MPOMBIIIICHHOCTH UX coeAnHeHui. [IoHATHE 0 KOPPO3MH METAJUIOB, OCHOBHBIE

CIOCOOBI 3aLUTHI UX OT KOPPO3UU

6.4

[IpupoaHble UCTOYHHKHM YTIEBOAOPOAOB (Yyrojib, MNPUPOAHBIA ra3, HedTb),

MIPOYKTHI UX MepepaboTKu (OCH3UH), X POJIb B OBITY U POMBIIUICHHOCTH

6.5

[lepBoHayanbHBIE TOHATHS OO0 OPraHWYECKHX BEIIECTBAX KAaK O COCIMHEHHIX
yriepozaa (MeTaH, 3TaH, STWJIEH, alleTWIEH, 3TaHOJI, TJIMLIEPHUH, YKCYCHAs! KHUCIIOTA).
[onsiTne 0 OMONIOTMYECKU BaKHBIX BELIECTBAX: JKUpax, OeNKax, yriieBogax — U X

POJIA B JKU3HU YCIIOBCKA




Pacuérter:

7.1 o hopMyJsiaM XUMHUYECKUX COCTMHEHUH
7.2 Macchl (MaccoBOi) J10JIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPaBHEHUAM




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Xumusi: 8-i kiacc: 0a30BbIid YPOBEHb: YUEOHUK; 5-€ U3/laHue, epepadoTaHHOE
INa6puensn O.C., OctpoymoB N.I'., CnaakoB C.A. AKIIMOHEPHOE OOIIIECTBO
«M3narenscTBO «lIpocBemnieHne»

» Xumusi: 9-if kimacc: 0a30BbIi ypOBEHb: YUEOHUK; 5-€ U3AaHHe, TepepaboTaHHOe
lNadpuensn O.C., OctpoymoB N.I'., CnaakoB C.A. AKIImoHEpHOE OOIIECTBO

«M3parenbcTBO «lIpocBenieHrne»

METOAUYECKHUE MATEPHUAJIBI J1JId YYUTEJIS
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-0a30BbIii-ypPOBCHb. -
Peanuzanus-tpedoBanuii-@I" OC-0cHOBHOT0-00111€T0-00pa30BaHusI. -

Mertoanyeckoe-mmocooue-misa-yanrens. pdf

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HMHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/






