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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHUM Ha YPOBHE OCHOBHOTO 0OIIero o0pa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHMII K pe3yibTaTaM OCBOEHUS OCHOBHOU
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00I1IeT0 00pa30BaHUs, MPEICTaBICHHBIX
B ®I'OC OO0OO, a Takxe Ha OCHOBE (eaepanbHOi pabouell mporpaMMbl BOCITUTAHUS
U C Yy4y€TOM KOHIICTIMK TIpPEenojJaBaHusl Y4yeOHOTro TmpeamMeTra «XUMHs» B
oOpazoBaTebHbIX Opranuzanusx Poccutickoit denepanuu.

[Iporpamma mo xumMuu Ja€T TpEACTaBICHUE O IENsIX, OOIlel cTpaTeruu
oOy4yeHUs, BOCIUTAHUS U PA3BUTHS OOYUYAIOIIUXCS CPEICTBAMU Y4eOHOTO
npeaMera, YCTaHABJIUBACT o0s13aTenbHOe IPEAMETHOE COJIepKaHue,
NpeayCMaTpUBACT PACHPEAECICHUE €ro MO KilaccaM U CTPYKTYpUPOBAHHUE I10
pazzienaM W TeMaM MpOorpaMMbl IO XHUMHUH, OMPEIENSIeT KOJIUYECTBECHHBIE U
KaueCTBEHHBIC XapaKTEePUCTUKHU co/iep>KaHus, PEKOMEHTYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYEHUS] XUMHUU C  Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKM  y4eOHOTO  TMpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuXCs, OMNpeaeaseT BO3MOXHOCTH MpeaMera IS
peanuzamnuu TpeOOBaHUI K pe3yibTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTelIbHOU
IpOrpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro o0pa3oBaHUs, a TakKe TpeOOBaHMUM K
pesynbrataMm 00y4YeHHUs] XUMUU Ha YPOBHE IIeJIel U3y4eHHUsl MPeAMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENBHON JESITENbHOCTH OOYYaIOIIeTocs MO OCBOEHUIO
y4eOHOT0 co/iepKaHusl.

3HaHWEe XHMHH CIY>KUT OCHOBOW i (POPMUPOBAHMS MHPOBO33PEHUS
oOy4aromierocsi, ero MpeCTaBICHUN O MaTEepUAIbHOM €IMHCTBE MHUPA, BaXKHYIO
poiib UrparoT (HopMHUpyeMble XUMHUEH NPENCTABICHUS O B3aMMOIPEBPAIICHUSIX
SHEPrurd M 00 SBOJIOLMM BEIIECTB B MPHUPOAE, O MYTAX pEHICHUs TI00ambHBIX
npoOjieM YCTOWYHMBOTO Pa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIEM 3PaBOOXPAHECHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  peayiu3allii  BO3MOXKHOCTEH NI CaMOpa3BUTHUS U
dbopMupoBaHus KyJIbTYPhI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHT BKJIaJ B (D OPMHPOBAHUE MBIIINICHUS] M TBOPUYECKUX CIIOCOOHOCTEH
OoOy4JarommXxcs, HABBIKOB WX CaMOCTOSTEIIbHOW Y4eOHOW  JIESITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIENIOBATEIbCKUX YMEHUM, HEOOXOIUMBIX KaK B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(ECCHOHAIBHOMN NESITETbHOCTH;

3HAKOMHUT CO CHenu(UKON HAYyYHOTO MBIIIICHUS, 3aKIaJbIBa€T OCHOBBI
LIETTOCTHOTO B3IJIsiIa HAa €IMHCTBO MPUPOJIbI U YEJIOBEKA, ABIISIETCS OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0Y4YarOUIUXCS;



crocoOCcTByeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-
-HaYYHBIM 3HAaHUSAM, K MPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTMYECKOE
oOpa3zoBaHuEe 00YYaIOIINXCS.

JlanHble HampaBiieHUs B OOYYEHUM XUMHUHU OOECHEUMBAIOTCS CIELUPUKON
colepKaHUsl ~ y4eOHOro  NIpeaMeTa, KOTOpBI  fABIFETCS  MEJaroru4ecku
aJanTUPOBAHHBIM OTpa’keHHWEM 0a30BOM HAYKH XMMUU HA ONPEJEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa30BaHMs OPUEHTUPOBAH Ha
OCBOCHHE OOYYarOIIMMHUCS CUCTEMbl MEPBOHAYAJIBHBIX MOHATUN XUMHUH, OCHOB
HEOPraHUYeCKOM XUMHU ¢ HEKOTOPHIX OTACIBHBIX 3HAYUMBIX MOHSATHM
OpraHNYeCcKOM XUMUHU.

CtpykTypa cojiepkaHus MpOrpaMMbl MO0 XUMHUHU C(POpMUpOBaHA HAa OCHOBE
CUCTEMHOro mnojaxonaa k e€ mizydyenuto. ConepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHSITUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA O XUMHUYECKOM
peakuuu. OO0e 3T CHUCTEMBl CTPYKTYpPHO OPraHM30BaHbl MO MPUHIUITY
MOCJIEIOBATENIbHOTO PAa3BUTHUSl 3HAHUN HA OCHOBE TEOPETUYECKUX IMPEIACTABICHUIM
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCET'0 €CTECTBO3HAHMUS,

— Ilepunonnueckoro 3akoHa /. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHHUSI O CTPOCHUU aTOMa U XUMUYECKOM CBSI3H;

— TMpeACTaBiICHUM 00 DSIEKTPOJUTHUYECKOW TUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHHWS PAcCMATPUBAIOTCSI HAa OCHOBE JMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (JAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJJHOTO
YPOBHS K IPYTrOMY, BBITIOJHSIS (YHKIUUA OOBSICHEHHS U MPOTHO3UPOBAHHUS CBOWCTB,
CTPOEHHMS U BO3MOYKHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U MOJTYUYECHHS U3y4aeMbIX
BEILIECTB.

OcBoeHHe mTporpaMMbl IO XHMHH  CIIOCOOCTBYET  (HOPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMHUYECKOW COCTABIIAIOIIEH HAYYHOW KapTHUHBI MUpA B JIOTHKE
€€ CUCTEMHOW ITPUPOABI, IEHHOCTHOI'O OTHOILIEHUS K HAYYHOMY 3HAHUIO U METOJIaM
MO3HAHUSl B Hayke. M3ydyeHHe XUMHUM MPOUCXOJIUT C IMPUBICUYECHUEM 3HAHUU M3
paHee M3YYECHHBIX Y4eOHBIX mpenMeToB: «Okpyxarommii mupy», «buomorus. 5—7
Kiaccb» U «®duszuka. / Kiacey.

[Ipy w3ydYeHMH XUMUU TPOUCXOIUT (POpMUPOBAHHWE 3HAHWUN OCHOB
XUMHYECKOM HAYKH Kak O00JIACTH COBPEMEHHOI'O E€CTECTBO3HAHUS, MPAKTUYECKON
NEeSATENBHOCTHU YEIOBEKa U KaK OJJHOIO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBI. 3a/1a4a
y4eOHOro MpeaMeTa COCTOMT B (POPMUPOBAHUU CUCTEMBI XUMHUYECKUX 3HAHUH —
BOKHEUIINX (PAKTOB, MOHATUHN, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUM, TOCTYITHBIX
000011I€eHNIT MUPOBO33PEHUYECKOr0 XapaKkTepa, si3blka HayKH, B MPUOOILEHUH K



HAyYHBIM METOJaM TO3HAHUS MPU M3YyYECHUHU BEIIECTB M XUMHUYECKUX PEaKINi, B
(GbopMHUPOBAaHUY U PA3BUTHH MTO3HABATEIHLHBIX YMEHUHN M MX TPUMECHCHUH B YICOHO-
MO3HABATENbHON U y4eOHO-HUCCIIEeIOBATENIbCKON EATEIbHOCTH, OCBOCHUH PABHII
0e30MmacHOro o0paIieHus ¢ BeIeCTBaMU B MIOBCETHEBHOM JKU3HU.

[Ipy M3yyeHUM XUMHUHU Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHHs Ba)KHOE
3Ha4YeHHE MPUOOPETH TaKUe LEJH, KaK:

— (¢GopMHUpOBaHHWE WHTEIJIEKTYaIbHO pPAa3BUTOM JWYHOCTH, TOTOBOH K
caM000pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY NPHUHATHIO PEIICHUH,
CHIOCOOHO aanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBHUSM KH3HHU;

— HalpaBJICHHOCTh OOy4YeHHs HAa  CHCTEMaTHYecKoe MPHOOIIeHHE
O0yJarolMXxcss K CaMOCTOSTETbHOW TMO3HABATENBHON JEATENBHOCTH, HAyYHBIM
MeTOoZaM TIO3HAaHMS, (OPMHUPYIOMIMM MOTHBAIIMI0O M PA3BUTHE CIIOCOOHOCTEH K
XHUMHWH;

— o0ecredeHne yCIOBUM, CIIOCOOCTBYIOMNX MPUOOPETCHHUIO 00YUYaIOIIMMUCS
OIBITa Pa3HOOOpPa3HOW JEATEIHHOCTH, TMO3HAHHWS W CaMOIO3HAHMS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIIMIA), MMCIONIUX YHHUBEPCAJILHOE 3HAYCHHE IS
Pa3IUYHBIX BUIOB JICITCILHOCTH;

— ¢opmupoBaHue o0Omeld (QYHKIMOHAIBHOH M €CTeCTBEHHO-HAy4HOM
rPaMOTHOCTH, B TOM 4YHCIIE YyMEHUH OOBACHITH U OIEHUBATH SBIICHUS
OKpPYXAIOIEr0 MHpA, UCIOJIB3Ys 3HAHMS W OMbIT, MOJyYEHHbIC NMPU H3YyUYEHUU
XUMHH, TPUMEHSTh UX TIPU PEIICHUH MTPOOJIEM B MMOBCEIHEBHOM XU3HU U TPYAOBOU
NEeSITEBHOCTH;

— ¢opMmupoBaHHE Yy OOydYalOUIUXCs T'YMAaHHUCTUYECKUX OTHOIICHUH,
NOHMMAHHUS [IEHHOCTH XWUMHUYECKUX 3HAHUW [JI1 BBIPAOOTKH HKOJOTHYECKU
1EJIeCO00pa3HOro TMOBEJEHUS B OBITY U TPYIAOBOM JEATEIBHOCTH B IIEJIAX
COXPAaHEHUS CBOETO 3/I0POBbS M OKPY>KAIOIICH MPUPOTHON CPEIbI;

— pa3BUTHE MOTUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHHS OOILEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOoGuiIs M HAMPaBIECHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OO611ee 9ncIo 4acoB, OTBEIEHHBIX JJIA U3YYCHHUS XMMUU HA YPOBHE OCHOBHOTO
obmero obpaszoBanus, coctaBisieT 136 gacos: B 8 kiacce — 68 dacoB (2 yaca B
Hezeno), B 9 kimacce — 68 wacoB (2 yaca B HeJEIio).



COAEPKXAHUE OBYYUEHUA

8 KJIACC

IlepBoHayaibHbIe XUMUYECKHE TOHATUSA

[Ipenmer xumun. Posib XUMUM B KU3HU Ye€JIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. Du3nueckue CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemiecTB. [loHsATHE O MeTO/axX MO3HAHUS B XUMHUHU. UUCThIE BEHIECTBA M CMECH.
Crnioco0sI pa3eneHus cMecei.

ATOMBI W MOJNEKYJIbl. XHUMHUYECKUE dIEeMEHThl. CUMBOJIBI XUMHYECKUX
31eMeHTOB. [IpocThie U ClI0OXKHbBIE BEeHIeCTBAa. ATOMHO-MOJIEKYJISIPHOE YUYECHUE.

Xumuueckas ¢hopmysa. BareHTHOCT, aTOMOB XUMHYECKUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOcUTENbHAasE aToMHasi macca. OTHOCUTENbHAs
MOJIEKYJIApHasi Macca. MaccoBast 10Jis1 XMMUYECKOTO 3JIEMEHTA B COCIMHEHUMU.

KomuuecTBo BemectBa. Monbk. MossipHass Mmacca. B3auMocCBsI3b KOJIUYECTBA,
Macchl U 4YHCIa CTPYKTYpHBIX €IUHMI] BemectBa. Pacuérel 1o dopmynam
XUMHUYECKUX COCTUHECHUM.

DuU3NYECKUEe U XUMUYECKUE SIBIICHUSI. XUMUUYECKasl Peakiusa 1 €€ MpU3HaKu.
3aKOH COXpaHEHHUs] MacChl BelecTB. XuUMHuUeckue ypaBHeHus. Kiaccuduxanus
XUMHYECKUX PEaKIi (COeAMHEHMS, Pa3JIOKEeHHS, 3aMEeIleHUs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOHU, MpaBuiiaMu pabOThl B J1abopaTopuu U
npuéMamMu obpareHus: ¢ JabopaTopHbM 000PYAOBaHUEM, U3YUYEHUE U OMHCAHHE
¢uznueckux CBONCTB 00pa3lloB HEOPTraHWYECKUX BEIIECTB, HAOIIOJECHUE
¢usnuecknx (TIaBiIeHUE BOCKA, TasHHUE JIbJla, PACTUPAHHME caxapa B CTYIIKE,
KUIIEHUE U KOHIEHCALMSI BOJbI) MU XUMUYECKUX (TOPEHUE CBEYM, MPOKAJIMBAHUE
MEJTHON TIPOBOJIOKH, B3aWMOJICHCTBUE MeJla C KUCIIOTOW) SBICHUH, HAOMIOACHNE U
ONMMCaHWE NPU3HAKOB NPOTEKAHUS XUMUUYECKUX peakiuil (paslioKEeHHE caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOPHAOM Oapwuisi, pas3lioKeHHe TUIPOKCHIA
Menu (II) mpu HarpeBanuu, B3auMoaeicTBUe xeine3za ¢ pactBopoM conu meau (II),
M3y4eHHE CIOCOOOB pa3JeeHHs] CMEeCcel: C MOMOIIBI0 MarHurta, (UIbTpOBaHUE,
BbITIApUBAHUE, JUCTHILIAIMSA, XpoMaTtorpadusi, MPoBEeIeHUE OYNCTKU MMOBAPEHHOMN
comu, HaOmIOJEHWE W  OMHCAaHUE  pe3ylIbTaTOB  MPOBEACHHS  ONBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUsI MAacChl, CO3JaHUE MOJEIEH MOJIEKYJI
(1rapocTep>KHEBBIX ).

Ba:xHeililue npeacTaBuTe/ M HEOPraHUYECKUX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3ayxa. Kuciaopoa — sineMEHT U MmpocToe
BemlectBo. HaxoxaeHue kuciopoaa B mHpupoje, (pu3nyeckue U XUMHUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunpl. Ilpumenenue kuciopoaa. CrocoObl
MOJIy4YEHUs KHCJIOpoAa B JabopaTopuu U NPOMBINIIEHHOCTH. Kpyroopot
KHUCJIoposaa B npupoje. O30H — ajuioTponHass MOAU(UKAIUsS KUCIOPOa.



TeroBoll 3P(GEeKT XUMUYECKON peaKUuU, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M JHAOTEPMHUUYECKHE pEaKIuu. TOIUIMBO: yrojib M METaH. 3arpsA3HCHHE
BO3/lyXa, yCWJICHHE MapHUKOBOTr0 3P (deKTa, pa3pylieHue 030HOBOTO CJIOS.

Bonopon — anemeHT u poctoe BemecTBo. Haxoxkaenue Bogopoaa B mpupose,
dbu3nYecKre U XUMUYECKUE CBOMCTBA, MPUMEHEHUE, CIOCOOBI nonydeHus. KucnoTsl
U COJIH.

MounsipHblii 00bEM ra3oB. PacyéThl M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckue CBOMCTBA BOAbl. Boma Kkak pacTtBoputelb. PacTBOpBL
HaceblllieHHbIE M HEHACHIIIEHHBIE PAcTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast 10Jisl BEIlIeCTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJAbL. OCHOBAHUS.
Ponp pacTBOpOB B Mpupose U B XKU3HU 4eI0BeKa. KpyroBopoT BOJBI B IPUPO/IE.
3arpsi3HeHrEe MPUPOHBIX BOJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccudukanuss neopranmdeckux coeauHeHuil. Oxcuabl. Knaccudukanms
OKCHJOB:  coieoOpa3yionue (OCHOBHBIE, KHUCJIOTHBIE, aM(oOTepHbIE) U
HeconeoOpasyromue. Homenknarypa oxcugoB. Puznueckue U XUMHYECKUE
cBoMcTBa OKCUAOB. IlosryyeHne okcumos.

OcHoBanusi. Krnaccudukanuss OCHOBaHUM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknaTypa ocHoBaHuil. du3nyecKkue M XMMHYECKHE CBOMCTBA
ocHoBaHui. [losrydeHne OCHOBaHUI.

Kucnotel. Knaccudukarusa kucinor. Homenknarypa kucioT. Ouzndeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psan axtuBHocTM MetayuioB H. H. bekerosa.
[TonyuyeHne KUCIOT.

Conu. Homenkiarypa cosneil. @U3MUeCKMe U XUMHYECKHE CBOMCTBA COJIEH.
[Tomyuenue coeit.

I'eneTnyeckas cBA3b MEXIY KiIacCaMU HEOPTaHUYECKUX COEAUHEHUM.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OMPEICICHUE COJIEPKAHUSA KUCIOPOJa B BO3AYyXE, MMOJTYUYEHUE,
coOupaHue, pacro3HaBaHWE U H3yUYEHHE CBOMCTB KHUCIOpOJa, HabIoIeHne
B3aUMOJICMCTBUSL BEWIECTB C KUCIOPOJAOM U YCIOBUS BO3HUKHOBEHUS U
MpeKpalieHus TopeHus (1moxapa), 03HaKOMJICHUE ¢ 00pa3IiaMu OKCHUIOB U OTIMCAHHE
WX CBOWCTB, TMOJydY€HHE, COOWpaHWEe, pACMO3HABAHWE W W3YyUYCHHE CBOWCTB
BOJIOpoJa (ropeHue), B3aumoeiictsue Bogopoaa ¢ okcuaom meau (II) (Bozmoxuo
MCIIOJIb30BaHUE BUCOMATEPUAIIOB), HAOIIOEHUE 00Pa3II0B BEIIECTB KOJIUYECTBOM
1 ™monb, uccnegoBaHME OCOOCHHOCTEH pAcTBOPEHHUS BEIIECTB C Pa3IMYHOM
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHOM MAacCOBOM JOJIEH
pPacTBOPEHHOIO BEIIECTBA, B3aWMOJCHCTBUE BOABl C MeETalUlaMH (HATpUEM U
KaJbliieM) (BO3MOXKHO HCIOJIb30BAaHHE BHJIEOMATEPUATIOB), HCCIIEIOBAaHHE
00pa3IioB HEOPraHUUYECKUX BEILIECTB PA3TMYHBIX KJIACCOB, HAOIIOACHUE U3MEHEHHU S
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCJIOT U IIEI0UYEH, U3yUCHUE B3aUMOACHCTBUS



okcuna meau (II) ¢ pacTBOpoM cepHOM KHUCIOTHI, KUCIOT ¢ METajulaMu, peakiui
HEUTpAIN3alluy, TOJYYCHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOTO
MeTaJlla APYTUM U3 PaCTBOPA COJIM, PELHICHHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«BakHeHIne Kiacchl HEOPraHUYECKUX COCIUHEHUN.

HHepuoagnuecknit 3axkoH u Ilepuoanyeckass cucremMa XUMHYECKHX
ieMenToB JI. HU. MenpaesneeBa. CtpoeHue aTomMoB. XUMHYECKasi CBS3b.
OKHuCIUTEBHO-BOCCTAHOBUTE/IbHBIE PeaKIUU

[lepBble TOMBITKK KIacCU(PUKAIMA XUMHUUYECKUX dJeMEHTOB. [loHsTHe o
IPYIINax CXOJHBIX OJJIEMEHTOB (IIEJOYHBICE M IIEJI0YHO3EMEIbHbIE METAJLIbI,
rajioreHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPbIE 00pa3yloT aMmbOTEPHBIE OKCHIbI
Y TUJPOKCH/IBI.

[Tepuonnueckuii 3axoH. [leproanueckast cuicTeMa XMMUYECKUX dJIEMEHTOB /l.
N. Menaeneena. Kopotkonepuoanas u jyimHHonieproHast popmel [leproanueckoit

cuctemMbl xumuyeckux annemeHtoB J[. . Menneneesa. [lepuoabl U Tpyniibl.
®U3NYECKUN CMBICII TOPSAIKOBOIO HOMEPA, HOMEPOB MEPHO/Aa U TPYIIIIbI JIEMEHTA.

Crpoenune atomoB. CoctaB aToMHBIX siaep. M3otomnbl. DnekTpoHsl. CTpoeHue
ANIEKTPOHHBIX  000JOUeK aToMoB MmepBeiX 20 XUMHUYECKHUX  DJIIEMEHTOB
[Tepuonnueckoin cucremsl JI. M. Menneneea. XapakTepuCTUKa XHUMHUYECKOTO
3JIEMEHTA 110 ero noyiokeHuto B [lepuonnueckon cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHUSl paJuyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METAUINYECKUX U HEMETAINIMYECKUX CBOMCTB 110 IPYIIaM U MEPUOIaM.

3nauenue [lepuoguyeckoro 3akoHa u [lepuoandeckoil CUCTEMbI XUMUYECKUX
BJIEMEHTOB JUIA pa3BUTUs Hayku U npaktuku. J[. M. MeHneneeB — y4y€HbIM H
rpaXkJaHUH.

Xumuueckas cBsi3b. KoBaneHTHas (mosisipHass W HEMOJISIpHAs) CBSA3b.
DNEeKTPOOTPULATEIBHOCTh XUMUYECKHUX 311EMEHTOB. IOHHas CBS3b.

Crenenp okucneHus.  OKHUCIHUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIUU.
ITponiecchl OKucaeHUs U BOCCTaHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumMenm:

U3y4YeHHE OOpa3lloB BEIIECTB METAIOB W HEMETAJUIOB, B3aUMOJICHCTBUE
TUAPOKCHAA LIMHKA C PAacTBOpPAMHU KHCIOT M IIEJIIOYEH, IPOBEICHUE ONBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIHUTEIBbHO-BOCCTAHOBUTENBHBIX  PEAKLIUHI
(ropenue, peakiuu pa3inoKeHUs, COEAUHEHNUS ).

Mexcnpeomemmunie ceasu

Peanuzanmst MeXmpeaMeTHBIX CBA3€H NpH HM3yYeHWHW XUMHUU B 8 Kiacce
OCYLIECTBIISIETCS 4Y€pe3 HCIOJIb30BaHUE KaK OOIIMX €CTEeCTBEHHO--HAYUYHBIX
MOHATUM, TaK U MOHATUH, SIBISIOIIAXCA CUCTEMHBIMU ISl OTIEJIBbHBIX MPEIMETOB
€CTECTBEHHO--HAY4YHOT' O LHKJIA.



OO01mMe ecTeCTBEHHO--HAyYHbIE NOHATHUS: Hay4YHbI (DAKT, TMUIOTE3a, TEOPHS,
3aKOH, AaHalMW3, CHHTE3, Kiaccu(uUKalus, MEepUOJUYHOCTb, HAOJIOICHHE,
AKCIIEPUMEHT, MOJICTMPOBAHKE, U3MEPEHHUE, MOJIENb, SIBJICHUE.

®duszrka: MmaTepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIUA, U30TOIIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, AJIEKTPUYECKHM 3apsj, BELIECTBO, TeENO, OOBEM,
arperaTHOe€ COCTOSIHME€ BELIeCTBa, Ta3, (U3MYECKUE BEIUYMHBI, E€IUHUIIBI
U3MEpPEHHUs, KOCMOC, TUTaHEeThl, 3B€3/1b1, CONHIIE.

buonorus: dotocunTes, nprxanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpalbl, TOPHBIE TTOPO/IbI, MOJIE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMHYecKasi peakius

[lepuonuueckuii 3akoH. [lepronuueckas cucteMa XUMHUECKUX 3J€MEHTOB /1.
N. MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUH CBOMWCTB
XUMHYECKHUX DJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAJIK, KAJIbIU U UX COCTUHEHUN
B COOTBETCTBMM C TIOJIO)KEHHEM »dJeMeHTOB B llepuoguueckoil cucreme u
CTPOEHUEM UX aTOMOB.

Crtpoenue BeliecTBa: BUAbl XUMHUYECKOH CBs3M. THIBI KPUCTAITMYECKUX
pEmIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTANIMUYECKON PEIIETKU U
BUJIa XUMHUUYECKON CBS3H.

Knaccudukaius 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKHE
CBOICTBa BEIIECTB, OTHOCAIIMXCS K pa3IMYHBIM KJIacCaM HEOPraHUYECKUX
COEJIMHEHUM, TeHETUYECKas CBA3b HEOPTraHMYECKUX BEIECTB.

Knaccudukaiuys XuMU4YeCKUX peakiuii Mo pa3InyHbIM MpU3HaKaM (TI0 YUCITy
M COCTaBy YYAaCTBYIOIIMX B pEaKIUU BEIIECTB, MO TEIUIOBOMY 3(dekrty, o
U3MEHECHHIO CTETICHEW OKMCIICHHUS XUMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
YYaCTHIO KaTaluu3aTopa). JK30- U SHIOTCPMHUECKHE PEAKIINH, TEPMOXUMHUUYECKHUE
YpaBHEHHSI.

[lonsitTue o ckopocT XuMHYecKOM peakuuu. llonstue o0 00OpaTUMBIX U
HEOOPAaTUMBIX XMMHUYECKUX peakiusax. [IoHATHe 0 TOMOTE€HHBIX M I'e€TepOTreHHBIX
peakuusx. llonsarne o karanusze. Ilonsite 0 xumuueckoM paBHoBecuu. DakTopsl,
BIUAIOIIME HAa CKOPOCTh XUMHUYECKON pPEaKUUMu U II0JOKEHUE XUMHUYECKOIO

paBHOBECHSL.
OKHUCIHUTENbHO-BOCCTAHOBUTENIBHBIE ~ pEAaKLMUM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaxkuumu. CocraBneHnue YpaBHEHUU

OKHUCJIMTEIbHO--BOCCTAHOBUTEIBHBIX  PEAKIMM €  HCIOJb30BAaHUEM  METO/Aa
3JIEKTPOHHOTO OanaHca.



Teopust ANEKTPOIUTUUECKON TUCCOLMUALIMU. DIEKTPOJINUTHI U HEANEKTPOJIUTHI.
KaTtnonsl, aHnoHsl. MexaHu3M IUCCOLMALINMK BEIIECTB C PA3JIMYHBIMUA BUIAMHU
XUMH4ecKor cBs3u. Crenenb qucconuanuu. CUbHbIE U cIa0ble AIEKTPOIUTHI.

Peakiiuu nonHoro oomMeHa. Y caoBusi MPOTEKaHUs peakuii HOHHOTO OOMEHa,
IOJIHBIE M COKpAlIEHHBIE HWOHHBIE ypaBHEHHs peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAaHUM U COJIEW B CBETE MPEACTABICHUIN 00 NEKTPOIUTHUECKOU TUCCOIUAIIY.
KauecTBeHHbIe peakiuu Ha HOHBL. [[oHATHE O THIpPONIH3E CONEN.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHHE C MOJEISMHM KPUCTAIIMYECKUX PEIIETOK HEOPraHMYECKUX
BEIIECTB — METAJUIOB U HeMeTawioB (rpadura W anmasa), CIOKHBIX BEIECTB
(x7opuaa HaTpus), KCCIIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUU OT
BO3JICHCTBUSA  pa3IMYHBIX  (AKTOPOB, HCCJIEAOBAHUE DBJIEKTPONPOBOJAHOCTU
pPacTBOPOB BELIECTB, MpoIlecca TUCCOUAMN KUCIIOT, IeJouel 1 coneil (BO3MOXKHO
UCIIOJIb30BAHUE BHUIEO MATEPUAIIOB), MPOBEJECHUE OIBITOB, HWILIIOCTPUPYIOLINX
NpU3HAKU TMPOTEKAaHMs] peakiuuid HOHHOro obOmeHa (oOpa3oBaHuME OcCajJKa,
BbIJIEJICHUE Ta3a, OO0pa3oBaHUE BOJbl), OMNBITOB, WUIIOCTPUPYIOUIUX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIHUN (TOpEHUE, peaKUuu pas3iioKEHHUs,
COCIMHEHHUS), pACIO3HABAaHUE  HEOPraHMYECKUX  BEIIECTB C  IMOMOIIBIO
KA4YE€CTBEHHBIX PEAKIIUN HA UOHBI, PELICHUE DKCIIEPUMEHTAJIBHBIX 3a/a4.

Hemerasiibl 4 MX cOeIUHEHUS

OO6mast xapaktepuctuka rajgoreHoB. (OCOOEHHOCTHM CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (pu3myeckue CBOWCTBA MPOCTHIX
BEILECTB — FAJIOT€HOB. XMMHYECKHUE CBOMCTBA HA TPUMEpPE XJIopa (B3aUMOIECTBUE
C MeTajllaMHM, HEMETallaMH, Iuenodyamu). XiiopoBopopon. ColisiHas KHUCIOTa,
XUMHYECKHE CBOWCTBAa, TNOJy4Y€HHUE, MNOpuUMEHEeHue. JleiictBue xjopa H
XJIOPOBOJIOPOJA HA OPTaHU3M YeJIOBeKa. BaxkHenme XJI0prIbl U UX HAX0XKICHUE B
IPUPOJE.

O6mas xapaktepuctuka 31eMeHTOB VIA-rpynmnbel. OcoOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHble CTerneHu okucieHus. CTtpoeHue M (u3nueckue CBOMCTBa
MPOCTBIX BELIECTB — KUCIOPOJAa U Cepbl. AJUIOTPOIHbIE MOAU(PHUKAIIUN KUCIOPOaa
u cepbl. XUMHUYECKUEe cBOHCTBa cepbl. CepoBOIOPOA, CTpOCHHE, (U3UYECKUE U
XUMHYECKUE CBOMCTBA. OKCHABI Cepbl KaK MPEACTABUTENHN KHUCIOTHBIX OKCHIOB.
Cepnas kuciioTa, pu3nyecKkue 1 XUMHYECKUE CBOMCTBA (0OIIHE KaK MPeICTaBUTEINS
KJjlacca KHUCIOT U crnenuduueckne). XUMHUYECKUE pEeaklnu, JieXkKallue B OCHOBE
MIPOMBITINICHHOTO CMoco0a TOJNYYeHHUSI CEpHON KHUCIOTHL. [IpuMeHeHme cepHo
KUCIOThl. COJIM CEpHOM KHCIIOThI, KAa4eCTBEHHAs peakius Ha Cyiab(aT-uoH.
Haxoxnenue ceppl U €€ COCAMHEHUNW B MOpUpoAe. XUMHYECKOE 3arpsi3HCHUE
OKpYXalolel cpeabl COEAMHEHHSIMHU cepbl (KUCIOTHBIE JOXKIW, 3arpsi3HEHHE
BO3/lyXa U BOAOEMOB), CIIOCOOBI €ro MPeI0TBPALLECHHUS.



OO6mast xapakrepucTuka 3meMeHToB VA-rpynibl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHUS. A30T, paclpoCTpaHEHUE B MPHUPO/E,
(¢uznueckre U xXumMuueckue cBorctra. KpyroBopor a3ora B nmpupojae. AMMHAK, €ro
(u3znueckre 1 XMMUYECKUE CBOMCTBA, MOIy4eHHE U npuMeHeHne. Conu aMMOHUS,
ux pU3MUECKUe U XMMUYECKHUE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THas KUCIOTa, €€ MoJlydeHue, (PU3MYECKUe M XHUMHUYECKHE
cBOMcTBa (00IIME Kak TMPEACTAaBUTENsI Kjacca KHCIOT M craeruduueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUS B KAUE€CTBE MUHEPAJIbHBIX YA0OPEHHUIA.
XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIECH cpeibl COEAUHEHUIMH a30Ta (KUCIOTHbBIE
JOXKM, 3arpsi3HEHHE BO3JyXa, MOYBbl U BOJOEMOB). Docdop, amIOTPOIHbIE
monudukauuu gocdopa, gpuznueckue u xumudeckue cpoiictBa. Okcun docdopa
(V) u docdopHas kucinora, GU3MYECKHE U XUMHYCCKHE CBOWCTBA, MOJIyYCHHE.
Hcnonb3oBanue ¢pochaTtoB B KaueCTBE MUHEPATbHBIX YI0OpEHUH.

O6mas xapaktepuctuka 31eMeHTOB [VA-rpynnbel. OCoOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEepHbIEC CTENIEHU OKUCIEHUS. YTIEpO/, AJTIOTPOIHbIE MOAU(PUKALINH,
pacnpocTpaHeHue B Mpupoje, GU3NIecKue U XUMMUYEeCKue CBOMCTBA. AscopOius.
Kpyrosopor yrinepona B mnpupome. Oxcuasl yrieponaa, ux (Qusudyeckue W
XUMHYECKHUE CBOWCTBA, JEHCTBME HA JKHUBbIE OPraHu3Mbl, TIOJyYE€HHE W
npUMEHEeHHe. DKOJIOTHYeCcKUue MpoOiieMbl, CBsA3aHHbIe ¢ okcuaoM yriepoaa (IV),
TUMNoTe3a TJIOOAIBHOIO TOTEIUICHUsI KIMMaTa, MapHUKOBBIM 3d@ekT. YroibHas
KACTIOTa U €€ CoNi, MX (U3MYECKHE M XUMHUYECKHE CBOMCTBA, MOJIYYCHHE W
npuMmeHenne. KadecTBeHHass peakius Ha KapOoHaT-uoHbl. Mcnoiab3oBaHue
KapOOHATOB B OBITY, MEIMIIMHE, IPOMBIIIUIEHHOCTH U CEJIbCKOM XO3SMCTBE.

[lepBoHaUanbHBIC MOHATUS 00 OPTaHUYECKHUX BEIIECTBAX KaK O COSIUHEHUSIX
yriaepozaa (MeTaH, 3TaH, dTWIEH, alleTUJICH, YTaHOJ, TJIMIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKH YIJIEBOAOPOJAOB (yroyib, NPHUPOAHBIA Ta3, HEPTh),
IPOJIYKTHl WX mepepadoTku (OEH3WH), WX POJIb B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTHe 0 OMONOTUYECKU BaXKHBIX BEIIECTBAX: XKUPaX, OIKax, yriaeBogax — U UX
polii B OKM3HM 4ellOBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYECKUX U
HEOPTraHWYECKUX COCTUHEHHM.

KpemHunii, ero ¢usuvyeckue u XUMHUYECKHE CBOMCTBA, TMOIy4YEHUE U
npumeHeHue. CoeanHeHnsT KpeMHuUs B ipupoje. O01Ime npeacTaBieHus: 00 OKCUIC
kpemaus (IV) u kpemuueBoi kuciore. CHIUKATBI, X HCIIOIL30BaHUE B OBITY, B
MPOMBIIIJIEHHOCTU. BaxHellne CTpOuTEeNbHbIE MaTepualbl: KepamMHuKa, CTEKIIO,
IeMeHT, OeToH, keme3o0eroH. IIpoOmeMbl 0€30maCHOTO  HCIIOJIB30BAHUS
CTPOUTENbHBIX MAaTE€PUAJIOB B IOBCEHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

U3y4eHHEe 00pa3oB HEOPraHWYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
MIPOBEJCHNE KAUECTBEHHBIX PEAKIUNA Ha XJIOPUA-UOHBI U HAOIIOJICHUE MPU3HAKOB



WX TMPOTEKAaHUs, OMBITHI, OTpakaronue (U3NYECKUEe W XMMHYECKHE CBOMCTBA
rajjoreHOB M HMX COEJAMHEHUN (BO3MOXKHO HCIOJIb30BaHUE BHUIEOMATEpPUAIIOB),
03HAKOMJICHHE C 00pa3liaMH XJI0pUJI0B (TAJIOTEHUIOB), O3HAKOMIICHHUE ¢ 00pa3laMu
ceppl U €€ COEIUHEHUSIMU (BO3MOXXHO HKCIOJIb30BAHUE BHUIECOMATEPUATIOB),
HaOJII0/IeHHe Tpoliecca OOyTIIMBaHUs caxapa Mo IeUCTBUEM KOHIIEHTPUPOBAHHON
CEpPHOM KHUCIIOThI, U3yYEHUE XUMUYECKUX CBOMCTB pa30aBiIeHHON CEpPHOI KUCIIOTHI,
MPOBEJICHNE KAUeCTBEHHON peaKklny Ha Cyih()aT-uoH U HaOJIOJICHUE MpU3HaKa e¢
MIPOTEKAHUs, O3HAKOMJIEHHWE C (PU3NYECKUMH CBOICTBaMHU a3oTa, gocdopa U HUX
coeIMHEHNN (BO3MOXKHO HMCIIOJIb30BAaHHE BUJIEOMATEPUAIOB), 00pa3iaMu a30THBIX
u pochopHbIX ynoOpeHuM, MmoaydeHue, coOMpaHue, pacro3HaBaHUE M W3Y4YEHUE
CBOWCTB aMMHUaka, NPOBEJICHUE KAUYECTBEHHBIX pEAKIMHA HAa MOH aMMOHMUS U
dochar-uoH W U3yUYeHHE TPU3HAKOB HUX TMPOTEKAHUS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbIO0 (BO3MOXHO HCIOJIb30BAaHHE
BUJICOMATEpPUAIOB), HM3YYCHUE MOJCJICH KPHUCTALIMYECKUX PEHIETOK anamasa,
rpaduta, (QymiepeHa, 03HAKOMJICHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX
BEIIIECTB AKTUBUPOBAHHBIM VYIJIEM M YCTPOMCTBOM MPOTHUBOTA3a, IOJIYyUYCHHE,
cobupaHue, pacrio3HaBaHWE U WM3YyYEHHUE CBOWCTB YIJIEKHUCIIOTO Tasa, MPOBEJICHUE
KaueCTBCHHBIX peakIuii Ha KapOOHAT U CUIMKAT-UOHBI U M3yYEHHE MPU3HAKOB UX
OPOTEKaHUs, O3HAKOMJIEHHE C NPOAYKIMENH CUIMKATHOW MPOMBIIUICHHOCTH,
pelIeHne SKCIEPUMEHTAIBHBIX 3aJay Mo TeMe «BakHelllne HeMeTaIbl U HX
COEITMHEHUSD.

MeTaJsibl 1 X COCAUHCHUSA

OO6mmast XxapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux mnoynoxeHuss B llepumoguueckol cucremMe xumuueckux siemeHToB . .
MenpneneeBa u cTpoeHUs: aTOMOB. CTpoeHHe MeTaJioB. MeTtamindeckas CBsI3b U
METaJUIM4ecKass  KpHUCTAJUIMYecKass  peméTka.  DIEKTPOXUMUYECKUH  psif
HaIpsDKeHUH MeTauioB. du3nyeckre U XMMHUYECKUE CBOWCTBA MeTailioB. OO01ue
CrocoObl TMoy4deHus: MeTaiwioB. [loHsATHE O KOpPpO3UM METaioB, OCHOBHBIE
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CruiaBsl (CTallb, YyTYH, TIOPATIOMUHIMN, OpOH3a)
U UX PUMEHEHHUE B OBITY ¥ TPOMBIIIJICHHOCTH.

[Ilesmounble MeTasuibl: NONOKeHUE B Ilepronnyeckor cUCTEME XMMHUUYECKUX
anemeHToB . 1. MeHnneneeBa, CTpoeHHE MX aTOMOB, HAXOXKJIEHUE B IPUPOJE.
du3nyuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpusi U Kanusi). OKCUIbl U
TUAPOKCUABI HATpusi U Kanus. llpuMeHeHue IIeTOYHBIX METAUIOB M UX
COEMHEHU.

[[leoyHO3EMENIBHBIE METAJUIBI MarHud W KaJbLUW: MOJIO)KCHUE B
[Tepunoanueckoit cucreMe xumudeckux sneMeHToB 1. . MenaeneeBa, CTpoeHHE UX
aTOMOB, HaXOXJeHUE B pupoje. Puznueckue 1 XUMUYECKHE CBOMCTBA MarHusi u



KaJblisl. BaxxHeiiue coeluHeHnst Kanbius (OKCU, TUIAPOKCHI, coin). JKECTKOCTD
BOJIbI U CITOCOOBI €€ YyCTpaHEHUS.

ANIOMUHMI: NIOJIO)KEHUE B lleproanueckoi CHCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, cTpoeHue aroma, HaxoxXAeHUE B Ipupone. Dusnyeckue U
XUMUYECKHE CBOMCTBA alfOMUHMS. AM(OTEpHbIE CBOMCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoil cucteMe XUMUYECKUX AIEMEHTOB /I,
. MenneneeBa, CTpOEHHE aToOMa, HaxoXJAeHUE B npupoac. Dusuyeckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUbl, TuIpoKcu bl U conu xkenesa (1) u xxenesza
(1), ux cocTaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME ¢ O0Opa3laMi METAJIOB M CIUIAaBOB, WX (HU3NYECKUMU
CBOMCTBaMH, HW3Yy4Y€HHE  PE3YJbTATOB  KOPPO3UU  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUA OKCHAA
KIbI[MA M HATpUsi C BOJOM (BO3MOXKHO UCIIOJB30BAHUE BHUICOMATEPUATIOB),
UCCIIeIOBaHNE CBOMCTB XKECTKOM BOJBI, MPOIIECCA TOPEHUS >Kejie3a B KHUCIOPOJE
(BO3MOXKHO  HCIIOJIb30BAaHWE  BUEOMATEpPUAIOB), TMPHU3HAKOB  IPOTECKAHUS
Ka4eCTBEHHBIX PEAKIMI HA HOHBI: MArHUSI, KaJIbIHs, aIFOMUAHUS, IUHKA, sxerne3a (11)
u sxenesa (I11), mequ (I1), HabaromeHMe M oOmHMCaHHE IPOIECCOB OKpPAIlWBAaHHUS
IUIaMEHW HWOHaMU HaTpHsl, Kajausg M Kalblus (BO3MOYKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), UCCIEe0BaHNE aM(DOTEPHBIX CBOMCTB THIPOKCUAA aTFOMUHHUS U
TUAPOKCUAA IIUHKA, PEUICHUE AKCIEPUMEHTAIBHBIX 3a/ad Mo Teme «BaxHeliune
METaJUIbl U KX COEIUHEHUS.

XuMHA U OKPYKAKOIIAA Cpeaa

BemectBa n marepuanbl B IOBCEJHEBHOM JKM3HU 4YesioBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momois mpu
XUMHUYECKUX 0KOTaX U OTPABJICHUAX.

XHUMHUYECKOE 3arpsi3HEHHE OKpYyKaroumeh cpeabl (MpefenbHas AOoMyCcTUMast
KOHIIeHTpanus Beuiects, aanee — [[JIK). Pons XxumMuu B pemieHnnd 3K0JIOrMYeCKuX
mpooIeMm.

Xumuueckuii IKCnepumenm:

U3y4YeHHe O0pa3Il0oB MaTepHaOB (CTEKIIO, CIUIaBhl METAJUIOB, MOJIHMMEpPHBIE
MaTtepuaibl).

Mexcnpeomemmuvnie ceasu

Peanuzanmst MeXmpeaMeTHBIX CBA3€H NpH HM3ydyeHWH XuUMuu B 9 Kiacce
OCYLIECTBIISIETCS. 4YE€pPe3 MCIOJIb30BAaHME KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
MOHATUM, TaK U MOHATUH, SIBISIOIIAXCA CUCTEMHBIMH ISl OTIEJIBbHBIX MPEIMETOB
€CTECTBEHHO--HAY4YHOT' O LHKJIA.



OOmme ecTecTBEeHHO-HAyYHBIC TMOHATHSA: HAY4YHBIA (DaKT, THUIIOTE3a, 3aKOH,
TEOpUs, aHaIW3, CHUHTE3, KIacCHPUKANUI, TCPUOANIHOCTh, HAOIIOACHUE,
OKCIIEPUMEHT, MOJICIMPOBAHNUE, HW3MEpPEHUE, MOJeib, SBICHHUE, TAPHUKOBBINA
3 PeKT, TEXHOIOTUs, MaTepUAIIbI.

dwusnka: MaTepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIHI,
PaOaKTUBHOCTD, MOJICKYJIa, ANEKTPUYECKHH 3aps, MIPOBOTHUKH,
MOJIYNIPOBOJHUKH, JUAJIEKTPUKH, (OTOAIEMEHT, BEIIECTBO, TElO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, I'a3, PACTBOP, PaCTBOPUMOCTD, KpUCTAIITMYECKAsT
pemérka, CruiaBbl, (U3WYECKUEC BEIMYHMHBI, CAUHHUIIBI M3MEPECHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3/161, COIHIIE.

buonorusi: ¢orocuHTe3, NbIXaHWe, OWMOcdepa, PKOCHUCTEMA, MHUHEPAIbHBIC
yIOOpEHUSI, MUKPO3JIEMEHTBI, MAaKPOAJIEMECHTHI, TUTATCIIBHBIC BEIECTBA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpaIIbl, TOPHBIE TTOPOIbI, MTOJIE3HBIC
HCKOIIaeMbI€, TOIUTMBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YyJbTAaThl OCBOCHUS MPOrPaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHusl JOCTUralOTCs B XOA€ OOy4YEHUs XUMHU B €JAMHCTBE Y4YEOHOW U
BOCIUTATENIBHON AEATEIIBHOCTU B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUICKUMHU
COLMOKYJIbTYPHbIMU M JYXOBHO-HPABCTBEHHBIMH LIE€HHOCTSMH, NPUHSATHIMH B
oOlllecTBE MpaBWIaMU M HOPMaMH TOBEJICHHS M CIIOCOOCTBYIOT IIpoiieccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COIIMATTU3AIUN 00YUYaOIINXCS.

JIn4HOCTHBIE ~ pe3ydbTaThl  OTPaXalOT  TOTOBHOCTh  OOydYaronIuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM MO3UTUBHBIX I[IEHHOCTHBIX OpHUEHTALMN U
pacuIMpeHue OMnbITa JESITEILHOCTHA Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHMS

IIEHHOCTHOTO OTHOIIECHHSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY
U HAy4yHOMY HaCJeIMI0, MOHUMAHUS 3HAYEHUS XUMHUUYECKOW HAYKH B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIANETh JOCTOBEPHOW HH(pOpMAaLUE O
NEPEIOBbIX JOCTMXKEHUSIX W OTKPBITHUSIX MHUPOBOM W OTEYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS

NPEACTaBICHUS O COLMAIBHBIX HOpPMAax M TMPaBWIAX MEXKIMYHOCTHBIX
OTHOIICHUI B KOJIJIEKTHBE, KOMMYHUKATHBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIEAOBATENIbCKOM, TBOPUECKOW W JAPYrUX  BHUAAX
JESTEIBHOCTH, TOTOBHOCTHM K pPa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH TIPH
BBITIOJTHEHUU Y4YEOHBIX, TO3HABATENbHBIX 3a7a4, BBITIOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MMPOECKTOB, CTPEMIICHHS K B3aUMOTIOHUMAHUIO
¥ B3aMMOTIOMOIITY B MPOIIECCE ITOM yueOHOM AesATENHbHOCTH, TOTOBHOCTH OLICHUBATH
CBOE TMOBEJAECHUE U MOCTYNKH CBOUX TOBAPUILEH C TMO3WLHUHM HPABCTBEHHBIX H
MIPAaBOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUN MOCTYIIKOB;

3) HeHHOCTH HAYYHOr 0 MO3HAHMS

MHPOBO33PEHUYECKUE IIPEJACTABICHUSI O BEIIECTBE M XUMHUUYECKOW PEAKILINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAyKU U COCTAaBIISIOLINE
OCHOBY JJIS TIOHMMAaHUS CYIIHOCTH HAay4YHOW KapTHUHBI MHUpA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS MPUPOAbI, B3aMMOCBS3SIX 4YEJIOBEKa C
MPUPOJTHOMN CPEIOM, O POJIM XUMHUHM B MMO3HAHUM ITUX 3aKOHOMEPHOCTEH;

II0O3HABATEIIbHBIE MOTHBBI, HAIIPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHHUU MO
XAMHH, HEOOXOMUMbIe sl OOBSICHEHHs] HAOI0/IaeMbBIX TPOIECCOB U SIBICHHM,
MO3HABATEIbHOM, MH()OPMALIMOHHOW W YUTATEIbCKOW KYJIbTYpPhl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM paOOThl C y4eOHBIMH TEKCTaMH, CIIPABOYHOMN



JUTEPATYpPOr, JOCTYIMHBIMH TEXHUYECKUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpPEC K OOYYEHHI0O M MO3HAHHUIO, JHOO03HATEIbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  CamMOOOpa30BaHUIO, TPOEKTHOW H  HMCCIICI0BATEIBCKON
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBIICHHOCTH W YPOBHsSI OOyYCHHS B
JIaTbHEUIIIEM;

4) popmMupoBaHUsI KYJbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH JKM3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO, YCTAHOBKH Ha 3JI0POBBIA 00pa3 >KM3HU, OCO3HAHUE TOCICICTBUU H
HENPHSITHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsI, HAPKOTHKOB, KypEeHU),
HEOOXOAUMOCTH COONIOJIEHUST TpaBUJ  0E30MacHOCTH TpH  OOpalleHuu C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOH JKH3HU;

5) Tpy10BOI0 BOCTIMTAHMS:

UHTEPEC K MPAKTHYCCKOMY MU3YYCHHIO MPOodecCruid U TpyJa pa3IndHOro poja,
yBOXCHHE K TPYAY U pe3yJbTaTaM TPYAOBOM JEATCILHOCTH, B TOM YHCJIC Ha OCHOBE
NPUMCHCHUS  TPEJMETHBIX  3HAaHWUHW 10  XHMHH, OCO3HAHHBIA  BBIOOD
WHAVNBUAYATLHON TPACKTOPUH MPOJOIKCHUS 00pa30BaHUS C YUETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
yCIenHoN npodecCUOHANBHON AESTENHHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHHUI,
TOTOBHOCTH aalTUPOBATHCS B MPOPECCHOHAIBHOM CpelIe;

6) 3KOJI0rM4eCKOro BOCUTAHMA:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K MMPUPOJIE KaK UCTOUYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIEeCTBOBAHMS, MOHMMAaHHE IIEHHOCTU 3J0pPOBOTO U
O0e3omacHoro oOpasza JKU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznueckoMy M TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAK)KE B CUTYAIUsX,
YIPOKAIOIIUX 3/I0POBBIO U )KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSTHh 3HAHUA, MOJTy4YaeMble NPU U3YUYEHUU XUMUH, IS
peILIeHUs 3aa4, CBA3AHHBIX C OKPYXKAIOIIEH MTPUPOAHON CPENOH, AJIsI TOBBILICHUS
VPOBHS  DKOJIOTMYECKOW  KYJIbTYpbl, OCO3HAHHS TJ00aIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTed WX PEHICHUs MOCPEICTBOM METOJIOB XUMHH,
HKOJIOTUYECKOTO MBIIUICHHSI, YMEHHSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIHHOM,
KOMMYHHUKAaTUBHOW U COUMAIIBHON MIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe wmeTanmpenIMETHBIX PE3yNbTaTOB BBIACISIOT 3HAYUMBIC IS
dbopMupoBaHUS MUPOBO33PEHUS OOIICHAYIHBIC TTOHATHS (3aKOH, TEOPHS, TPUHITHTI,
rurnore3a, (¢akT, CHUCTEMa, TMPOIECC, DOKCIEPUMEHT | JPYroe.), KOTOphIC
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEeaMeTax M MO3BOJISIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEIMETOB (OPMHPOBATH MPEACTABICHUE O IEIOCTHOM



HAay4YHOM KapTUHE MHpA, U YHUBEpCAIbHbIC yueOHbIE AeHUCTBUS (TIO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PErYJISTUBHBIE), KOTOpbIE OOecneuynBaroT (HOPMUPOBAHKE
TFOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYLIECTBICHHUIO Y4EOHOMU
JEeSTENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCATbHBbIE YUeOHbIE JeiiCTBUSA

ba3oBble JioruyecKkue 1efcTBUMA:

YMEHHUS HCIMOJIb30BaTh MPUEMBI JIOTUYECKOTO0 MBIIIJICHUS TPU OCBOCHUU
3HAHUMW: PACKPBIBATH CMBIC] XUMUUYECKUX TMOHSTHH (BBIAEISATH UX XapaKTEpPHbIE
NPU3HAKH, yCTaHABIMBATh B3aUMOCBS3b C JIPYTUMH TOHSTHUSMH), HUCIOJIB30BaTh
MOHSATHUS JIsl OOBICHEHUSI OT/ACJIbHBIX (DaKTOB U SBJICHUH, BHIOUPATh OCHOBAHUSA U
KpUTEpPUU JJIs1 KJIacCU(PUKAIIMM XUMUUYECKUX BEIIECTB U XUMUUYECKUX PEAKIUMH,
yCTaHABJIMBATh MPUYUHHO-CIICJICTBEHHBIE CBS3U MEXKAYy OOBEKTAMU HW3y4YCHHS,
CTPOUTH JIOTUUECKUE PACCYXKJCHUsI (MHIYKTUBHBIE, JICTYKTUBHBIC, 110 aHAJIOTHN),
JienaTh BEIBOJBI U 3aKIIFOUCHUS;

yMEHUE TMPUMEHSITh B TMpOIECCe TO3HAHHWS TOHATUSA (NIPEIMETHBIE U
MeTarpeIMeTHbIE), CAMBOJIMYECKHUE (3HAKOBBIE) MOJICNH, UCIIOJIB3YEMbIE B XUMHUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIE B XUMHH MOJICIIbHBIC MPEICTABICHUS —
XUMUYECKU 3HaK (CMMBOJ OJJIEMEHTa), XUMHUUecKas ¢Gopmysia U ypaBHEHHUE
XUMHYECKOM PeaKIuu — MPH PEIIeHUHd Y4eOHO-TIO3HABATENbHBIX 3aa4, C YUYETOM
ATUX MOJIENBHBIX IPEICTABICHUI BBIABIATh U XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKHA U3YYaEMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U XUMUUYECKUX PEAKIUH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CICJICTBEHHBIE CBSI3M U
IPOTUBOPEUHUS B U3YYAEMBIX MPOLIECCAX U SABICHUSX.

Ba3oBble ucciaenoBatrebCKue 1eCTBUA.

YMEHUE HCIOIB30BaTh IOCTABIEHHBIE BOMPOCHl B KAUe€CTBE WHCTPYMEHTA
MO3HAHUS, a TAKXKE B Kaue€CTBE OCHOBBI JIs1 (HOPMHUPOBAHUS TUTIOTE3BI 110 TPOBEPKE
PaBUJIILHOCTU BBICKA3bIBAEMBIX CYKIEHUN;

NpUOOpETeHNE ONbITa MO IUJIAHUPOBAHWIO, OpPraHU3allMd U MPOBEICHUIO
VYCHHUYECKHX OKCIIEPUMEHTOB, yMEHHE HaOII0JaTh 3a XOJOM Ipollecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €T0 PE3yNbTaT, (HOPMYTUPOBATH 0OOOIICHUS U
BBIBOJIbI MO pE3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIECIOBAHUS, COCTABIATh OTUET
0 MpoJIeTTaHHOM paboTe.

Pabora ¢ unpopmanueii:

yMEHHE BBIOMpATh, AHAIM3UPOBATH M WHTEPIPETUPOBATH WHGOPMAIIHIO
pPa3IUYHBIX BUJOB U (HOPM MpPEACTABICHHUS, MOIYYaEMYIO U3 Pa3HbIX UCTOUYHUKOB
(Hay4HO-TIOMYJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOTO COAEPKAHUS, CIPABOYHbIC
mocoOusi, pecypcel VHTepHeTa), KPUTHUYECKH OICHUBATH TMPOTHBOPECUYUBYIO H
HEJIOCTOBEPHYIO uHpopMaluio;



YMEHHE NPHUMEHSITh Pa3jiudyHble METOAbl M 3alpOoChl MPHU MOUCKE U OTOOpe
MH(pOpPMAIMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAUMBIX ISl BBIIOJIHEHHS
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4 ONPECIEHHOIO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  KCIOJIb30BAaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHI,
OBJIaJIEHUE KYJbTYpPOH aKTUBHOTO HUCIIOJIb30BAHUS PA3JIMYHBIX IOUCKOBBIX CHUCTEM,
CaMOCTOSITEJILHO BBIOMpPATh ONTUMAJIbHYIO (pOpMY MpeacTaBieHus UHPOpMaALUU U
WUIIOCTPUPOBATh pEIIaeMble 3a7auyd HECIOXKHBIMU CXE€MaMHM, JHharpaMMmamu,
IpyruMu GopMaMu rpa@uky U UX KOMOMHAIUSMU;

yMEHHE UCIOJIb30BaTh W aHAIM3MpPOBAaTh B Ipouecce ydyeOHOH U
UCCJIEI0BATENbCKON JEATENBbHOCTH MH(POPMALIMIO O BIMSHUM TPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TpPAaHCIOpPTa Ha COCTOSIHHUE OKPY’Karolled NpupoIHON
Cpelibl.

KommyHukaTHBHBIE YHUBepcaibHbIe y4eOHbIe 1eiicCTBUA:

YMEHHS 33]1aBaTh BOMPOCHI (B X0/1€ JUaiora 1 (Uim) TUCKYCCUH) TIO CYILIECTBY
oOcyxaeMol TeMbl, (OPMYJIMPOBATh CBOM MPEIOKEHUS OTHOCUTEIBHO
BBITMIOJTHEHUS TTPEJIOKEHHON 3a/1a4u;

YMEHHUS  TPEJCTaBIsATH  IOJYYEHHBIE  pe3yibTaThl  IMO3HABATEJIbHON
NESTENBbHOCTA B YCTHBIX M THCBMEHHBIX TEKCTax; JieJaTh MPe3eHTAIUI0
PE3YNIBTATOB BBHITIOJHEHUS XHUMHYECKOTO JKCIEepuMeHTa (J1abopaTopHOro ONbITA,
nabopaTopHOM pabOTHI MO UCCIIETOBAHUIO CBOWCTB BEIIECTB, YU€OHOTO MPOEKTA);

YMEHHUS Y4eOHOTO COTpYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEIbHOM M HUCCJIEAOBATEIbCKOM  JEATEIbHOCTH  NpPU  PEUICHUHU
BO3HUKAIONIMX TPOOJIEM Ha OCHOBE y4€Ta OOLIMX MHTEPECOB M COTJIACOBAHUS
no3uiui (00CyXneHus, OOMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMBbD», KOOPIUHAIIHS
COBMECTHBIX JEHUCTBUM, ONpPEACIICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOM paOOTHI U ApYyTHE).

PeryisiTuBHbIC YHHBepCaJIbHbIE y4eOHbIE JeCTBHS:

YMEHUE CaMOCTOSITEJIbHO OIPEEsATh UEIU JESITENIbHOCTH, IJIAHUPOBATh,
OCYILECTBIISATh, KOHTPOJIUPOBATh U IMPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO
JeSITENbHOCTD, BEIOMpPATh HanbOosee 3PheKTUBHBIC CTIOCOOBI PEIIeHUs YYECOHBIX U
II0O3HABATEIBHBIX 337a4, CaMOCTOSATEIBHO COCTABJISATH WIM KOPPEKTUPOBATH
MPEJIOKEHHBIA  AJNTOPUTM JIEMCTBUM MPU BBINOJHEHUU 33aJaHUA C YYETOM
MOJTyYEHUS] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKLHUsX,
OLICHMBAaTh COOTBETCTBUE IIOJYYEHHOI'O pE3yJbTaTa 3asBJICHHOM LEJIM, YMEHHE
MCII0JIB30BaTh Y aHAJIM3UPOBATh KOHTEKCTHI, IPEIaraéMble B yCIIOBUU 33/IaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHbIX pe3yJbTaTOB IO OCBOEHUIO 005A3aTEIBHOIO
COJIepKaHMsI, YCTAaHOBJIEHHOTO JaHHOW (enepanbHOM paboueil mporpaMMoi,
BBIJICJIAIOT: OCBOEHHBIE O0YYaIOIIMMKCS HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI



neucTBuil, crnenupuueckue ISl MPEeIMETHOM 00sacT  «XUMHUS», BUIBI
NEATENBHOCTA MO  MOJYYEHHWIO HOBOTO  3HAHHUS, €ro HMHTEPHpPETalNH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IUYHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJKHBI OTPakaTh CPOPMHUPOBAHHOCTH Yy O0YUAIOITUXCS YMEHUM:

+ PpACKpBIBATh CMBICI OCHOBHBIX XUMHUUYECKHX MOHSTHI: aTOM, MOJIEKYIa,
XUMHUYECKHI HJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, CMECh
(omHOpPOHASE M HEOAHOPOHAS), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAsI U
MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi 1011 XUMHUYECKOTO JIEMEHTAa B COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHUE, COJib, JJIEKTPOOTPHULIATEIBLHOCTh, CTEICHb
OKHCJICHUSI, XUMHUYECKasl peakius, KiacCU(UKaius peakiuil: peaxkiuu
COCIMHECHUS, PEAKIUU PA3J0KEHUs, PEAKUUH 3aMEIICHUs, PeaKuu
oOMeHa, 9K30- U HHAOTEPMHUYECKUE PEAKIUHU, TEIUIOBOM AP (DEKT peakiium,
SIIPO aToMa, JICKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalb, paINyC aToMa,
XUMUYECKAs CBSA3b, MOJISIpHASA U HEMOJISIpPHAsl KOBAJIEHTHAs! CBSA3b, MOHHAs
CBSI3b, HWOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJisI BEIECTBa
(poIeHTHAsI KOHIIGHTpAIIKsl) B pacTBOPE;

+  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
OPUMEHATH 3THU MOHATHUS MIPU ONMCAHUU BEIIECTB U UX MPEBPALLICHUI;

+ UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJI COCTaBleHUs (opMyl
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIU;

 OMpeNeNsITh BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTeNeHb  OKUCIEHHUS  JJIEMEHTOB B OMHApHBIX  COCJUHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KJIacCy COEAUHEHUU MO
dbopMymnaMm, BHA XUMUYECKOHW CBA3M (KOBajJeHTHass W MOHHAs) B
HEOPraHMYECKUX COCANHEHUSAX;

« packpeiBaTh cMmbica Ilepuogumueckoro 3akona JI. WM. MeHnneneena:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOJAUYECKON 3aBUCHUMOCTU CBOMCTB
XUMHYECKHX AJIEMEHTOB OT HMX NOJIOKeHUsA B llepuomnueckon cucreme,
3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaapo;

+ ONHCHIBaTh M XapakTepus3oBaTh Tabmuunyio ¢opmy Ilepuognyeckoit
CHCTEMbl XHMHUYECKUX DJIEMEHTOB: pa3jinuyaThb MOHATHS  «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «nobounast noarpymnmna (b-rpymnma)», maneie u
OompIIME TEPHOJBI, COOTHOCHUTH OO0O3HAYCHUS, KOTOPHIE HMMEIOTCS B
tabmune «llepmognueckas cucreMa XuMHUCCKUX djeMmeHtoB J[. .
MenzaeneeBa» € YMCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTAB U 3aps AApa, 0O0LIEe YHUCIIO FIEKTPOHOB U
pacnpesiesIeHUue UX M0 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIMPOBATh XUMHUYECKHE 3JEMEHThI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakuuu (10 YHMCIy U COCTaBy YYAacTBYIOUIMX B peakUuu
BELIECTB, M0 TEIJIOBOMY 3 (PeKTy);

XapaKTepu30oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBONCTBA BEIIECTB
pPa3IUYHBIX KJIACCOB, MOATBEPKAasi OMUCAHUE MPUMEPAMHU MOJIEKYIISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;

IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOIO
COCTaBa, BO3MOXHOCTU MPOTEKAaHUS XMUMHYECKHX MpPEBpallEeHud B
Pa3TUYHbBIX YCIOBUSX;

BBIUUCIISTh OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOTO J3JIEeMEHTa 1o (opMmysie COeqUHEHUs,
MacCOBYIO JIOJIFO BEIIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI 110 YPABHEHHUIO
XUMHYECKOM peaKIIny;

NPUMEHSTh OCHOBHBIE ONEPAllMU MBICIIUTENILHON JAEeSTeIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0000IeHHe, CHCTeMaTH3alUIo, KJIACCU(PUKAIIHIO,
BBISIBJICHUE MPUUYMHHO--CJICACTBEHHBIX CBA3EH — JJI M3YYCHHUS CBOMCTB
BEIIECTB M XUMHUYECKUX pEaKUUid, €eCTECTBEHHO-HAyYHbIE METOMbI
NMO3HAHUSI — HAOJIOJEHUE, HM3MEpPEHUE, MOJEIMUPOBAHUE, HKCIIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN);

CJIeI0BaTh MPaBUIIaM MOJIb30BAHMS XUMUUYECKOU MOCY 10U J1a00paTOpPHBIM
o0opyaoBaHMEM, a TakKe TMpaBwiaM oOpallleHus C BeUleCTBaMU B
COOTBETCTBHM C HWHCTPYKIUSMU TIO BBIMOJHEHUIO JIaOOPAaTOPHBIX
XUMHYECKUX OMBITOB IO MOTYYEHHUIO U COOMPAHUIO Ira3000pa3HbIX BEIIECTB
(Boopozla M KHUCJIOpPOJa), IPUTOTOBIECHUIO PACTBOPOB C OINpPEIEIEHHOU
MacCcOBOW [JI0JIEM pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATh M MHPOBOIUTH
XUMUYECKHE SKCIIEPUMEHTHI 10 PACHO3HABAHUIO PACTBOPOB WIEIOUYEH H
KUCJIOT C TMOMOIIbBI0O UHANKATOPOB (JJAKMYC, (eHOIPTaTCnH, METUIIOPAHXK

U Apyrue).

K xonmy o6yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHI:

PacKpbIBaThb CMBICJ OCHOBHBIX XUMHUYECKUX TOHSATUNA: XMUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, AHWOH, MPOCTOE BEIIECTBO,
CJIOKHOE€ BEUIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHUCJICHHSI, XUMUYECKasi PEeaKivs, XUMHIECKasi CBS3b, TEIUIOBOK d(deKT
peakiuu, MOJib,  MOJSIpHBIH  OOBEM,  pacTBOp,  DIJIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOIUTUYECKAST AUCCOLMALIMS, PEAKIUH HOHHOTO
oOMeHa, KaTalau3aTtop, XMMUYECKOE pPaBHOBECHE, OOpaTHMbIE U



HEOOpaTUMBbIE pPEaKlNH, OKUCIUTEIbHO-BOCCTAHOBUTEIIHHBIE PEaKIINH,
OKHCJIMTENb, BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBJICHUE, AJTIOTPOMUS,
aM(OTepHOCTD, XUMHUYECKast CBS3b (xoBaJeHTHA, VOHHaA,
MeTaJTYECKas ), KpUCTAIIIMYECKasl PEIIETKA, KOPPO3HUsl METAIIOB, CIUIABHI,
CKOPOCTh XMMHUYECKOW pPEAKIUHU, NPEAECIbHO NOMYCTUMAas KOHIICHTpaLMs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHATHH U
IPUMEHSATH 3TU MOHSTHUS MPU OMTUCAHUU BEIIECTB U UX MPEBPAIICHUH;
UCIIOJIB30BaTh XMMHUUYECKYI0 CHUMBOJIUKY JJIi COCTaBJICHUS (HOpMyT
BEIIIECTB U YPAaBHCHUN XUMUYECKUX PEAKITUH;

ONpeAEsATh BAJICHTHOCTh U CTENIEHb OKUCIIEHUS XUMUYECKHUX DJIEMEHTOB B
COCMHEHUSAX Pa3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEHIECTB K
OTpeNIeIEHHOMY KJIacCy CO€AMHEHUM 1Mo Qopmynam, BUJ XUMUYECKOU
CBsI3M  (KOBAJIEHTHAsi, HWOHHAs, METAUIMYECKasg) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMUUYECKOH (opmysie, XapakTep cpelbl B
BOJIHBIX PAacTBOpax HEOPraHUYECKUX COCIUHEHUU, THUI KPUCTATIMYECKOM
pEeLIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIca llepuoamueckoro 3akona [[. M. MennaeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OMNUCHIBATh U XapaKTepH30BaTh
Tabiuunyto Gopmy llepuogudeckoil CUCTEMBI XMMHUUYECKHX 3JIEMEHTOB:
paznuyaTth TMOHATUA «TJIaBHas mnonarpymnmna (A-rpynma)» U «1moOoyHas
noarpynmna (b-rpymnma)», manbie uW OoJyblliM€ TEPUOMABI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCA B IEPUOUYECKOM TaOIHUIIE, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsAn  sAnapa, oOIlee 4YHCIO OJJIEKTPOHOB M paclpeiiesieHue WX TI0
ANIEKTPOHHBIM CIIOSIM), OOBICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COEAMHEHUW B Mpeienax MajiblX MNEPUOIOB U
[JIABHBIX MOATPYIII C YYETOM CTPOEHHS UX aTOMOB;

KJIacCU(UIIUPOBATE XUMHUUYECKHUE AHJIEMEHTHI, HEOPTaHMYECKHE BEIECTBa,
XUMUYECKHE peakuuu (10 YHUCIYy U COCTaBY YYACTBYIOIIMX B PEAKLIUH
BEIIECTB, MO TEIUIOBOMY 3(P(HEKTy, M0 M3MEHECHUIO CTETCHEW OKHUCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) OOIIME W CHenu(PUUIecKre XHUMHYECKUE
CBOWMCTBA TIPOCTBIX M CIJOXHBIX BEIIECTB, NOATBEPXKIas OIHCAHUE
npuMepaMyd MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUM COOTBETCTBYIOIIHMX
XUMHUYECKUX PEaKIU;

COCTaBJISITh  YPAaBHEHMS DJICKTPOJUTHYECKOM JIMCCOLUMALMU  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMEHa, ypaBHCHHUS pEaklWid, TMOATBEPKIAIOMNX CYIIECTBOBAHHE
TCHETHYECKOW CBSI3U MEXKYy BEIIECTBAMH PA3IMIHBIX KIACCOB;
pacKpeIBaTh CYIIHOCTh OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEaKIUN
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHCca dTHX PEaKIThi;
IIPOTHO3UPOBATh CBOWCTBA BEIISCTB B 3aBUCHUMOCTH OT WX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKaHUS XHMHYCCKHX IMPEBPAIICHHA B Pa3IUYHBIX
YCIIOBUSX;

BBIYHCIISITh OTHOCHTEIBHYIO MOJICKYJSIPHYIO i MOJIIPHYEO MAcChl BEIICCTB,
MAacCOBYIO JIOJIFO XHMHUYECKOTO DJJIEMEHTa 10 (OpMyJie COSTUHEHUS,
MacCOBYIO JIOJTFO BEI[ECTBA B PACTBOPE, MPOBOIUTH PACUETHI 110 YPABHEHUIO
XUMHYECKOHW PEaKIIHH,

coOJTI0IaTh TIPaBUIIA TIOJIB30BAHMS XHMHYECKOW MOCYI0N U Ta0OpaTOPHBIM
o0opyaoBaHMEM, a TaKKe TNpaBWia OOpalleHus C BEIICCTBAMH B
COOTBETCTBHM C HWHCTPYKIMSMH TIO BBIMOJHEHUIO JIAOOPATOPHBIX
XHUMHYECKUX OIBITOB IO IMOJTYYCHHUIO U COOMPAHHIO ra3000pa3HbIX BEIICCTB
(aMMMaKa U yrJIeKUCsoro rasa);

IIPOBOJAUTH PEAKIUH, TIOITBEPIKIAFOIINE KAUYSCTBEHHBIN COCTAB Pa3InIHBIX
BEIICCTB: PACIO3HABATh OIBITHBIM NYTEM XJIOpUI-, OpOMUA-, HOIU-,
kapOoHat-, (ocdar-, cunmukar-, cynbhar-, THAPOKCHIA-UOHBI, KATHOHBI
aMMOHHUSI U WOHBI W3YUYEHHBIX METAJIOB, IMPUCYTCTBYIOIIUE B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

IPUMEHSATH OCHOBHBIC OIEPAIIMH MBICIIUTEIFHON NESITEIILHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHE, 0000IIeHHE, CUCTEMATU3aIINIO, BBISIBIICHUE MPUYUHHO-
CJIICACTBEHHBIX CBSI3€H — JJIl M3YYCHHUS CBOWCTB BEIICCTB U XMMHUYCCKHUX
peakIuii, eCcTeCTBEHHO-HayYHbICE METOJbI ITIO3HAHWS — HaOII0JeHUE,
U3MEpPEHHUE, MOJICTTUPOBAHNE, YKCIIEPUMEHT (peabHBIM U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoauuecTBO 4acoB JJIeKTPOHHBI CIIHCOK UTOTrOBLIX Cnoco0 oleHKH UTOIrOBLIX
e IIAHUPYEMbBIX IUIAHUPYVEMBIX Pe3VJILTATOB
HauMeHoBaHHe py Py pesy
Ne Ipakruue (uudppoBbIE) pe3yJbTATOB € YKa3aHUEM
pa3aesioB U TeM KonTpoabn
n/n Bcero CKHe o0pa3oBare.1 3TanoB ux GopMUpOBaAHUSA
NporpamMMsl ble padoThl
padoThI bHbIE
pecypcsl
Pazjnen 1. [lepBonavajibHble XUMHYECKUE TIOHATHS
* IPUMEHSTH OCHOBHBIE -BBITIOJIHEHUE TIPAKTUIECKOM
OTIepaIid MBICIUTEITLHON paboThI
NeATEIIPHOCTH — aHAJIN3 U -TeMaTHYECKOE TECTUPOBAHNE
CHUHTE3, CPaBHEHUE, -YCTHBIN OMPOC
0000111eHME,
CHCTEMAaTHU3aIIIO,
KJIaCCU(HKAINIO, BBISBICHHUE
XuMHsg — BakHas
MPUYUHHO --CJIEJCTBEHHBIX
00J1aCcTh bubnuoreka o
CBSI3€M — JIJIS1 U3yUYCHUS
€CTECCTBO3HAHUS U HOK .
1.1 . 5 2 CBOIICTB BEILECTB U
MPAaKTUYECKOU https://m.edsoo N
XUMHYECKUX PEeaKINH
JIeITeIbHOCTH .ru/7f41837c p ’
€CTECTBEHHO-Hay4YHbIE
JeJI0BeKa

METObI ITO3HAHMS —
HaOII0ICHIE, U3MEpPEHUE,
MOJICTTUPOBaHUE,
HKCIIEPUMEHT (peasIbHbIN U
MBICJICHHBIN )

. CJIeIOBaTh MpaBUIIAM
MOJIb30BAHMS XUMHYECKOM




NOCYJI0# 1 1ab0paTOPHBIM
000pyI0BaHUEM, A TAKIKE
paBuiiaM oOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIHSIMH T10
BBITTOJTHEHHUTO JTA00PATOPHBIX
XUMHYECKHX OIBITOB TIO
MOJIy4YEHUIO U COOMpaHHIO
ra3z000pa3HbIX BEUIECTB
(Bolopo/a U KUCI0poa),
MPUTOTOBIICHHIO PACTBOPOB C
ONpeaeIEHHON MAacCOBOM
JI0JIEW pacTBOPEHHOTO
BELIECTBA, IUTAHUPOBATH U
MPOBOJUTH XUMUYECKHE
9KCIIEPUMEHTHI IO
pacro3HaBaHUIO PaCTBOPOB
[IEJIOUEN U KUCIOT C
MOMOUIBIO0 UHAUKATOPOB
(;makmyc, penondraneuH,
METHJIOPAHXK U IpYTHE).

1.2

BemecTtBa n
XAMHAYECKUE
peakuuu

15

Bubinnoreka
1HOK

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

* PacCKpbIBaTh CMBICI
OCHOBHBIX XUMHYECKHUX
MOHATHUI: aTOM, MOJIEKYIIa,
XUMHUYECKUH DJIEMEHT,
MIPOCTOE BEIECTBO, CIOKHOE
BEIIECTBO, CMECH (O THOPOTHAS
¥ HEOTHOPOTHAS),
BaJIEHTHOCTD, OTHOCHUTEIbHAS
ATOMHAs U MOJICKYJIsIpHASI

-YCTHBIN OMpPOC
-TEMAaTUYECKOE TECTUPOBAHUE
-peLIcHNE PACUETHBIX 3a/1a4

- pabota c [Teproanueckoit
CUCTEMON XUMHUYECKUX
snemeHTOB /1. 1. MeHneneeBa
-KOHTpOJIbHAs paboTa




Macca, KOJIMYeCTBO BEIICCTBA,
MOJIb, MOJISIPHAs Macca,
MaccoBast JI0JIsl XAMHUYECKOIO
3JIEMEHTa B COCIMHCHHH,
MOJISIPHBIA 00BEM, OKCHU]T,
KHCJIOTa, OCHOBaHHUE, COJIb,
AIIEKTPOOTPHIIATESITHLHOCTB,
CTEIEeHb OKMCIICHHUS,
XHUMHUYECKast PeaKIus,
KJaccu(ukanus peaximii:
peaKIuu COCTNHCHMS,
peaKIMu  Pa3lIoKCHUS,
peaKIny 3aMeIeHHUs, PEaKITuu
oOMeHa, DK30- U
SHJOTEPMHUYECKHE PEaAKITUH,
TETIOBOM (P PEKT peakiiny,
SIPO aTOMa, AJIEKTPOHHBIN
CJI0#i aToMa, aTOMHast
opOuTaik, paauyc aToma,
XUMUYECKas CBSA3b, OJISIpHAs
Y HETOJISIpHAsI KOBAJICHTHAS
CBSI3b, HOHHAS CBSI3b, HOH,
KaTHOH, aHUOH, pacTBOP,
MaccoBas JI0JIs BEIlleCTBa
(po1IeHTHAs KOHIIEHTpAIHs) B
pacTBope;

* BBIUUCIIATH OTHOCHUTENBHYIO
MOJIEKYJIIPHYIO U MOJIIPHYIO
MaccChl BEUIECTB, MACCOBYIO
JIOJTFO XUMHYECKOTO JIEMEHTa




1o Gpopmyie COeTMHEHUS,
MacCOBYIO JOJIIO BELIECTBA B
pacTBoOpe, MPOBOAUTH PACYETHI
110 YPaBHEHUIO XUMUYECKON
peakuuu

* WWTIOCTPUPOBATH
B3aUMOCBSI3b OCHOBHBIX
XUMUYECKUX TIOHITHH U
MIPUMEHSATD ITH MOHATHUS TTPU
OTIMCAaHUU BEIIECTB U UX
IIpEBPAILCHU;

Hroro no pazgeny

20

Pa3nen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BelllecTB

2.1

Bosnyx. Kucnopon.
ITousttre 00
OKCHIaX

Bubinnoreka
1HOK

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

*XapaKTepU30BaTh (OMHICHIBATH)
0o01e XUMHUYECKIE CBOMCTBA
BEIIECTB PA3JIMYHBIX KJIACCOB,
TIOJITBEPIK1asi ONTUCAHNE
pUMEPaMHU MOJICKYIISPHBIX
YpaBHEHHH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKITHii;
*[IPOTHO3MPOBATH CBOMCTBA
BEIICCTB B 3aBUCUMOCTH OT UX
Ka4eCTBEHHOTO COCTaRBa,
BO3MOYKHOCTH MPOTEKAHUS
XUMHYECKUX TMPEBpAIICHUI B
pa3IMYHBIX YCIOBUSIX;
*HJLTIOCTPUPOBATh B3aUMOCBS3b
OCHOBHBIX XUMHUYECKUX
MOHITHI U IPUMEHSTH OTH

-YCTHBIN OMpoc

-pelieHue mpaKkTHUKo-
OPUEHTUPOBAHHBIX 33]1a4

- paboTa ¢ Ilepuognaeckoit
CUCTEMOM XUMHYECKUX
anemenToB JI. YI. MeneneeBa
-TeMaTUYECKOE TECTUPOBAHUE




IIOHATUSA IIPU ONIMCAHUU
BEILECTB U UX IPEBPALECHUN;

2.2

Bopopon.Ilonarue
0 KHCJIOTaX U COJISIX

Bbubnnoreka
LHOK

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

*XapaKTepU30BaTh (OMKUCHIBATH)
001111e XUMUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPIK/1ast ONMCAaHNE
pUMepamMu MOJIEKYIISIPHBIX
YpaBHEHUIN COOTBETCTBYIOLIHUX
XUMHUYECKUX PEAKIUH;
*HJUTIOCTPUPOBATH B3aMMOCBS3h
OCHOBHBIX XUMHUYECKUX
MOHSATUN ¥ IPUMEHSTH 9TH
MTOHSTHUS TIPH OTTUCAHUH
BEIIIECTB U UX MPEBPAILICHU;
*CJIEIOBATh MPAaBUIIaM
M0JIb30BAaHUS XUMUYECKON
MOCY/I0H U J1abopaTOpHBIM
000py/I0BaHUEM, A TAKXKE
npaBuiiaM oOpalleHus ¢
BEILECTBAMU B COOTBETCTBUH C
MHCTPYKLUSIMH 10
BBITIOJTHEHHIO JIA0OPATOPHBIX
XUMHUYECKUX ONBITOB I10
MOJIYYEHUIO U COOMPaHUIO
ra3000pa3HbIX BEIIECTB
(BoI0Opo/a M KUCIOPOA),
MPUTOTOBJIEHUIO PACTBOPOB C
OIpEeNENEHHON MaCCOBOM JOJIEH
pPacTBOPEHHOTO BEIIECTBA,
MJIaHUPOBATh U MTPOBOIUTH

-npaKkThyeckas padora
-YCTHBIN OIPOC

-peleHre mpaKkTUKo-
OPHUEHTHUPOBAHHBIX 33144

- paboTa ¢ Ilepuoanueckoit
CUCTEMOMN XUMHYECKUX
anemenToB /1. V1. MeHnieneeBa




XUMHUYECKHE KCIIEPUMEHTBI TI0
pacno3HaBaHHUIO PACTBOPOB
IIEJI0YEH U KHCIIOT C TIOMOIIIBIO
WHJIUKATOPOB (JIAKMYC,
deHondTanenH, METHIOPAHXK U

JIPYTHE).

2.3

Bopa. PactBopsil.
Ilousttre 00
OCHOBaHHUSIX

bubnuoreka
LHOK

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

*XapaKTepU30BaTh (OMHCHIBATH)
0o01e XUMHYECKIE CBOMCTBA
BELIECTB Pa3INYHbIX KJIACCOB,
MOJITBEPIK/1asi OTIMCAHUE
pUMepaMu MOJICKYIISIPHBIX
YpaBHEHHUI COOTBETCTBYIOIINX
XUMHUYECKUX PEAKIUI;
*WJITIOCTPUPOBATH B3aUMOCBS3b
OCHOBHBIX XUMHUYECKUX
MOHITHI ¥ IPUMEHSTH ATH
MOHSTHSI IPH ONTUCAHUH
BELIECTB U UX MPEBpAIICHU;
*clIeZIOBATh MpaBUiIaM
M0JIb30BAHUS XUMHUECKON
MOCY/IOH U J1abopaTOpHBIM
000pysoBaHUEM, a TAKXKe
npaBuiiaM oOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKIUSMU TIO
BBITIOJTHEHHIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB IO
HOJIy4EHUIO U COOMPaHUIO
ra3000pa3HbIX BEIIECTB
(BOJIOpO/a M KUCIIOPOA),

-npakTUyeckas padora
-YCTHBIN ONPOC
-TeMaTUYECKOE TECTUPOBAHUE
- paboTa ¢ Ilepuoamueckoit
CHCTEMOM XUMUYECKUX
anemenToB /1. 1. Meneneena
-KOHTpOJIbHAs paboTa




IIPUTOTOBJIEHUIO PACTBOPOB C
OIpeaEIEHHON MAaCCOBOM JOJIEH
pacTBOPEHHOTO BEILIECTBA,
MJIAHUPOBATH U MPOBOJAUTH
XUMUYECKUE IKCIIEPUMEHTHI TI0
pacro3HaBaHUIO PACTBOPOB
IeJI04€el ¥ KMCIIOT C TOMOUIBIO
WHJIUKATOPOB (JITAKMYC,
dbenondTanenH, METUIOPAHK U

JIPYTHE).

2.4

OCHOBHBIE KJIACCHI
HEOPraHMYECKUX
COEUHEHNN

12

bubnuoreka
LHOK

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

*XapaKTepU30BaTh (OMHICHIBATH)
0o01e XUMHYECKIE CBOMCTBA
BELIECTB Pa3IUYHbBIX KJIACCOB,
HOJTBEPXK/1asi ONMCaHNE
IpUMEpaMU MOJIEKYIIPHBIX
YpaBHEHUH COOTBETCTBYIOLIUX
XUMUYECKHUX peaKiuii;
*WIUTIOCTPUPOBATh B3aUMOCBS3b
OCHOBHBIX XUMUYECKUX
HOHATUH U IPUMEHATH 3TH
HOHATUS NPH OIIMCAHUU
BEIIECTB U UX NPEBPALCHUH;
scJIe/10BaTh MpaBUiIaM
H0JIb30BaHUS XUMUYECKOH
HOCYJI0M U 1a00paTOPHBIM
00opyI0BaHUEM, a TAKXKE
npaBuiIaM oOpaleHus ¢
BEIIECTBAMH B COOTBETCTBUH C
UHCTPYKLUSMHU T10
BBINOJIHEHUIO JIAOOPATOPHBIX

-npakThyeckas padora
-KOHTpOJIbHas paboTa
-YCTHBIN ONPOC

-pelieHue MpaKkTHUKo-
OPHUEHTUPOBAHHBIX 3314

- paboTa ¢ Ilepuoamaeckoit
CUCTEMOU XUMHUYECKUX
anemenToB /1. YI. MenneneeBa




XUMHYECKHUX OTIBITOB I10
MOJIyYEHUIO U COOMPAHUIO
ra3z000pa3HbIX BEUIECTB
(Bo10pO/Ia ¥ KUCTIOPOAA),
IPUTOTOBIICHHUIO PACTBOPOB C
OIIPENEIEHHON MACCOBOM A0JIEN
pacTBOPEHHOTO BEILIECTBA,
TUTAHUPOBATh U TIPOBOJIUTH
XUMHYECKHE IKCIIEPUMEHTHI TI0
pacro3HaBaHUIO PaCTBOPOB
IETI0YEH U KUCIIOT C IIOMOIIBIO
WHIUKATOPOB (JITAKMYC,
dbenondTanenH, METUIOPAHK H

Apyrue).

Hroro no pazmeny 31

Pa3nen 3. [lepuoguuecknii 3axkon u [lepuoanyeckas cucrema xumudeckux ieMmeHToB 1. U. MenaeseeBa. CTpoenne aroMoB. XUMHU4YeCKast

c¢Bsi3b. OKHCIHUTEIbHO-BOCCTAHOBHUTEIbHBIE Pe€aAKIHuHU

[Tepuonuueckuii
3aKOH U
Ilepuoanueckas
31 cucTeMa 7
XUMHYECKUX
anemeHTOB /I, 1.
MeHaeneena.

Crpoenue aToma

Bubinnoreka
1HOK

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

*paCKpBIBATH CMBICI
ITepuonuueckoro 3akona /. U.
Menneneena:
JIEMOHCTPUPOBATh TOHUMAaHUE
MepUOINYECKON 3aBUCUMOCTH
CBOMCTB XMUMHUUYECKHX
3JIEMEHTOB OT UX IOJIO0KCHHUS B
Ilepnoanueckoii cucreme,
3aKOHOB COXPaHEHUsI MaCChl
BEIIECTB, ITIOCTOSHCTBA
cocTaBa, aTOMHO--

-YCTHBIN OMpoc

-paboTa ¢ TeMaTHYECKUMU
KapTOYKaMHU

-paboTa c [lepuoaudeckoit
CHUCTEMOH XUMHUYECKUX
anemenToB JI. 1. MeHaeneeBa




MOJICKYJISIPHOTO YYEHHUS,
3aKoHa ABOTajpo;
*OIHCHIBATH U
XapaKTepHu30BaTh TAOJIUYHYIO
dbopmy [leproanueckoit
CUCTEMBI XHMHYECKUX
DIIEMEHTOB: Pa3JINYaTh
MOHSITHSI «TJIaBHAS MMOATPYIIa
(A-rpynna)» u «oOo4Has
noarpynna (b-rpynna)y,
MaJible ¥ OOJIBIITUE TIEPHOIBI,
COOTHOCHTH 0003HAYCHHS,
KOTOpbIE UMEIOTCS B TaOJuIIe
«ITepnoanyeckasi cuctema
XHMHUYECKUX djeMeHToB []. W.
MenneneeBay ¢ YMCITOBBIMU
XapaKTepUCTUKaMH CTPOCHHUS
aTOMOB XMMHUYECKUX
3JIEMEHTOB (COCTaB U 3apsi]l
szipa, o0Iee Yucio
AJIEKTPOHOB U pacrpe/iesieHue
UX IO 3JIEKTPOHHBIM CJIOSIM);

3.2

XuMuueckasi CBS3b.
OKHCITUTEIIHFHO-
BOCCTAaHOBUTENILHBIE
peakuumn

10

Bubinnoreka
1HOK

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

*OMPEEIATh BaIEHTHOCTh
aTOMOB 3JIEMEHTOB B
OMHAPHBIX COEMHEHUSIX,
CTETIEHb OKUCIICHHS HJIEMEHTOB
B OMHApPHBIX COEINHEHMSIX,
HPUHAIEKHOCTD BEIIECTB K
OIIPENENEHHOMY KIIACCy
COEIMHEHUH 1o popmyIam,

-YCTHBIN ONpPOC

-paboTa c [lepuoanyeckoit
CHUCTEMOM XUMUYECKUX
snemeHTOB /1. 1. MeHneneeBa
-pelIeHue TPAKTUKO-
OPUEHTHUPOBAHHBIX 33]1a4
-HUTOTOBasi KOHTPOJIbHAs paboTa




BUJI XUMHUYECKOU CBA3U
(KoBaJieHTHAs! U HIOHHAS) B
HEOPraHUYeCKUX
COCIMHCHUAX;

* KI1accu(UIUPOBaThH
XUMUYECKHE DJIEMEHTHI,
HEOPraHUYEeCKHEe BEIIECTBA,
XUMUYECKUE peakinu (1o
YUCITY U COCTaBY
YYACTBYIOIINX B PEAKITUU
BEIIIECTB, 10 TETUIOBOMY
apdekry);

* IIPUMEHSATH OCHOBHBIC
OTIepaIi MBICIUTEITLHON
eITEIbHOCTH — aHaJINu3 U
CHUHTE3, CPAaBHECHHUE,
0000111eH1Ee, CHCTEMATU3alHIO,
KJ1acCU(PUKAINIO, BHISIBJICHUE
MPUYHMHHO--CJICICTBEHHBIX
CBSI3eH — JIJIS1 U3YYCHHS
CBOMCTB BEIIECTB U
XUMUYECKUX PEAKIINH,
€CTECTBEHHO-HAYYHbIE METO/IbI
MO3HaHUs — HAOJIIOICHHE,
U3MEPEHUE, MOJICTUPOBAHUE,
SKCIIEPUMEHT (peanbHbIN U
MBICJICHHBIN )

Hroro no pazgeny

17

Bubnnoreka
1HOK




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

OBIIEE KOJIMYECTBO
YACOBIIO
[TPOTPAMME

68




9 KJIACC

KoanyecTBO Yacos DJIeKTPOHHBIE CnHCOK UTOTrOBBIX Cnoco0 oueHkn
HaumeHoBanue
NQ KOHTPOJ]I) HpaKTqu (HH(l)pOB])]e) I[J'IaHI/lpyeMl)IX HTOI'OBbIX
pa3aesioB U TeM Beer
n/m HbIE CcKHe 00pasoBaTe/bHble | PE3YJILTATOB C ILIAHHPYEMBIX
NPorpamMmbl 0
pabdoTbl  paGoTHI pecypcnl YKa3aHUEM 3TaroB UX pe3yabTaToB
¢popmupoBanus
Pa3nen 1. BemecTBo M XuMH4YecKHe peakiuu
* IPUMEHSATH OCHOBHBIE -BXOJIHOW KOHTPOJIb
OTIepaIi MBICTUTETFHON -YCTHBIN OMPOC
NEATEIFHOCTH — aHAJIN3 U -paboTa ¢
CUHTE3, CPAaBHEHME, HNEPUOANIECKOM
000011eHME, CHCTEMOU XUMUYECKHUX
CHCTEMAaTH3aIIHIO, anemenToB 1. .
BBISIBJICHUE TTPUYHHHO- MenneneeBa
CJICICTBEHHBIX CBS3EH — TSI
W3Yy4YCHUSI CBOWCTB BEIIECTB
[ToBTOpEHUE M 1 XUMUYECKUX PEaKIIui,
bub6mmoreka [IOK

1.1

yriayOiieHrne 3HaHu’
OCHOBHBIX pa3JieioB
Kypca 8 kiacca

https://m.edsoo.ru/7f
412636

€CTECTBEHHO-HAyYHbIE
METOIbI TIO3HAHUS —
HaOJIIOICHUE, U3MEPEHHUE,
MOJICITMPOBAHHUE,
AKCIIEPUMEHT (PCaJIbHBIN
MBICJICHHBIN )

* PacKpBIBaTh CMBICI
[Tepuoanueckoro 3akoHa /.
H. MenpaeneeBa u
JEMOHCTPUPOBATH €TO
MIOHMMAaHHUE: OIUCHIBATh U
XapaKTepu30BaTh




TabauuHyo Gopmy
[leproanueckoi CUCTEMBI
XUMHUYECKUX 3JIEMEHTOB:
pa3nuyarh MOHATHUS
«rnaBHas noArpynna (A-
rpynmna)» u «no0o4Has
noarpynna (b-rpymnmna)y,
MaJible U 00JIbIINE TIEPUO/IBI,
COOTHOCHUTE 0003HAYCHHS,
KOTOpbIE HUMEIOTCS B
MePUONUECKON TaOIHIIE, C
YUCIIOBBIMHU
XapaKTepUCTUKAMU
CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB
(cocrtaB u 3apsia sapa,
00111€€ YUCII0 AIMEKTPOHOB U
pacnpeziesieHue ux Mo
3JIEKTPOHHBIM CJI0SIM),
00BACHATH 001IIME
3aKOHOMEPHOCTH B
M3MEHEHUU CBONCTB
3JIEMEHTOB U UX COCTMHEHU I
B MpeJenax MajiblX
MEPUOJIOB U TTIABHBIX
MOATPYIII C Y4ETOM
CTPOEHHUS UX aTOMOB;

1.2

OCHOBHBIE
3aKOHOMEPHOCTH
XUMHYECKUX PEaKIIHii

bubnunorexa [IOK
https://m.edsoo.ru/7f
41a636

* BBIYUCIIATD
OTHOCHUTEIIBHYIO
MOJIEKYJIIPHYIO U

-YCTHBIN OIIPOC
-TEMaTU4ECKOE
TECTUPOBAHUE




MOJIIPHYIO MACChI BEILIECTB,
MacCOBYIO JOJIIO
XUMHUYECKOTO JIEMEHTA TI0
dbopmyre coenuHeHus,
MacCOBYIO JOJIIO BEUIECTBA
B PacTBOpE, MPOBOUTH
pacu€Thl 110 YPaBHEHUIO
XUMHYECKON PEAKIINU;

* IPOrHO3UPOBATH CBOMCTBA
BEIIIECTB B 3aBUCHMOCTH OT
WX CTPOEHUS, BOBMOXHOCTH
MPOTEKAHUS XUMUYIECKUX
MPEBPAIEHUHN B PA3JIMYHBIX
YCIIOBUSIX;

. WCII0JIb30BATH
XUMHUYECKYIO0 CUMBOJIUKY
JUTSL coCcTaBIIeHUsT (OpMYIT
BEIIIECTB U YPAaBHCHUH
XUMUYECKUX PEAKIUN

-pabora ¢
MIEPUOINYECKOMN
CHUCTEMOU
XUMHUYECKUX
anemenToB /I, .
MenneneeBa

1.3

DNeKTpoIUTHYECKas
JMCCOLIAAIUS.
XUMHUUECKUE PEAKIINH B
pacTBOpax

bubmuorexa [JOK
https://m.edsoo.ru/7f
412636

- co0JI0AaTh MpaBuiIa
N0JIb30BaHHS XUMHYECKOM
HOCy/0#1 1 1ab0PaTOPHBIM
o0opyoBaHUEM, a TAKXKe
npaBuiia 0OpameHus ¢
BEIIECTBAMHU B
COOTBETCTBUHU C
UHCTPYKLUSAMHU 110
BBITNOJTHEHUIO
71a00paTOPHBIX
XUMHUYECKHX OIBITOB I10

-KOHTpOJIbHAs paboTa
-YCTHBIN ONpOC
-IpaKkTUyecKas padora
-peleHne NpakTUKo-
OPUEHTHUPOBAHHBIX
3a1a4

-paboTa ¢
NEPUOTNUECKON
CUCTEMOU
XUMHUYECKUX




MOJIyYEHUIO U COOMPAHUIO
ra3000pa3HBIX BEIIECTB
(aMMMaKa 1 yrieKucioro
rasa);

* PacKpbIBaTh CYLIHOCTh
OKHUCIIMTEIBHO-
BOCCTAaHOBUTCIIbHBIX
peaKuil MoCpeICTBOM
COCTaBJIEHUS AIIEKTPOHHOTO
OanaHca 3TUX peaKIuil;

¢ COCTaBJIATh YpaBHCHUA
AJIEKTPOJIUTUYECKON
JMCCOLIMALUU KUCIIOT,
IIeJI0YEH M COJICH, TTOJTHEIC
W COKpaIEHHBIE YPABHEHUS
peakiuii HFOHHOTO 0OMeHa,
YpaBHEHUS PEAKIIUH,
MOATBEPK IAIOLITUX
CYLIECTBOBAaHUE
TEHETHYECKOM CBSI3U MEXKIY
BEIIECTBAMU PA3ITUYHBIX
KJIACCOB;

. UCIIOJIb30BaTh
XUMHYECKYIO0 CUMBOJIHKY
JUTS cOCTaBIeHUs (popmyn
BEILIECTB U YpaBHEHUM
XUMUYECKUX PEeaKui

anemeHToB /JI. 1.
MenpeneeBa

Hroro no pazgeny

18

Paszgen 2. HemeraJLiIbl M UX COeIMHEHUSA




2.1

OO0mras xapakTepUCTHKA
XMUMHUYECKUX 3JIEMEHTOB
VIIA-rpynmnsl. ['anorenst

bu6mmoreka [IOK
https://m.edsoo.ru/7f
412636

* coOr01aTh MpaBUiia
MOJIb30BaHUS XUMUYECKOU
nocy0i 1 1a00paTOPHBIM
000pyI0BaHUEM, a TAKIKE
npasuiia oOpalleHus ¢
BEIICCTBAMH B
COOTBETCTBHUH C
WHCTPYKITUSAMU TIO
BBITIOJTHEHUTO
1ab0pPaTOPHBIX
XHUMHYECKHUX OTTBITOB IO
MOJIYYEHUIO U COOUPAHUIO
ra3000pa3HBIX BEIIECTB
(aMmMUaKa v yriaekucioro
rasa);

* IPOBOJIUTH PEAKIIHH,
MOATBEP>K IAI0II1e
KayeCTBEHHBIN COCTaB
pa3IMYHbIX BEIIECTB:
pacrno3HaBaTh OMBITHBIM
nyTéM XJI0pua-, OpoMu-,
oM I-, KapOOHAT-,
docdar-, cumukar-,
cynbdar-, THAPOKCU]I-
MOHBI, KATHOHBI AMMOHHS U
MOHBI U3Y4YEHHBIX
METAaJIJIOB,
MPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpax
HEOPraHMYECKUX BEIIECTB;

-pakTHyecKas pabora
-YCTHBIN OIPOC
-pelIeHrne IPAKTUKO-
OpPUEHTUPOBAHHBIX
3aj1a4

-paboTa ¢
MIEPUOUYECKON
CHUCTEMOM
XUMHYECKUX
anemenTtoB /I, .
Meuneneena




. KCII0JIb30BATh
XUMHYECKYIO CHMBOJIUKY
JUTSL cOCTaBIIeHUsT (OpMYIT
BEILIECTB U YPABHEHUN
XUMHYECKUX PEaKIUi

2.2

OO6mras xapakTepucTuKa
XUMHUYECKUX HJIEMEHTOB
VIA-rpynnsl. Cepa u eé
COeIMHEHUS

bubmmoreka [IOK
https://m.edsoo.ru/7f
412636

. KJaccu(puImpoBaTh
XHUMHUYECKHUE DIEMEHTHI,
HEOPTraHWYECKHE BEIIECTRA,
XUMUYECKUE peakinu (1o
YHUCITY U COCTaBY
YYACTBYIOIINX B PEAKITUN
BEIIECTB, 110 TEILIOBOMY
3¢ deKTy, 10 N3MEHEHHUIO
CTEINEHEN OKUCIICHUS
XUMHYECKUX JIEMEHTOB);
. XapaKTepu30BaTh
(ormmchIBaTh) OOMIKE U
crienuduaeckue
XHUMHYECKHE CBOMCTBA
MPOCTBIX U CIOKHBIX
BEIIECTB, MOATBEPK/1ast
OTHMCaHue MpUMepaMu
MOJIEKYJIIPHBIX U HOHHBIX
YpaBHEHUH
COOTBETCTBYIOIIHNX
XUMHYECKUX PEaKIIHii;

. HCIIOJIb30BATh
XUMHYECKYIO CUMBOJIHKY
JUIS COCTaBIeHUs (popmy

-YCTHBIN ONPOC
-paboTa ¢
TeMaTHICCKUMHU
KapTOYKaMHU
-paboTa ¢
MEPUOINYECKOMN
CHCTEeMOM
XUMHYECKHAX
anemeHToB JI. 1.
Meuneneena




BEILECTB U YPABHCHUI
XUMHYECKUX PEAKLIHI

2.3

OO6mras xapaKTepucTHKa
XMUMHUYECKUX IJIEMEHTOB
VA-rpynnel. A3oT,
dhocdhop u ux
COeIMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f
412636

* coOr01aTh MpaBUiia
M0JIb30BAHMS XUMHYECKON
nocyz0i 1 1a00paTOPHBIM
000pyI0BaHUEM, a TAKKE
npaBuiia oOpalleHus ¢
BEICCTBAMH B
COOTBETCTBHUH C
UHCTPYKITUAMU TI0
BBITIOJTHEHUTO
1ab0pPaTOPHBIX
XHUMHYECKHUX OTTBITOB IO
MTOJTYYCHHIO U COOMPAHUIO
ra3z000pa3HBIX BEIIECTB
(aMmMUaKa v yriaekucioro
rasa);

* POBOJIMTH PEAKIINH,

MO ITBEPIK IAIOIIHE
Ka4eCTBEHHBIH COCTaB
pa3JInYHBIX BEIICCTB:
pacrio3HaBaTh OTIBITHBIM
nyTéM XJI0pua-, OpomMu-,
HOauI-, KapOOHAT-,
docdar-, cunmkar-,
cynbdar-, THAPOKCU]I-
MOHBI, KATHOHBI AMMOHHS U
MOHBI U3YUYEHHBIX
METaJIJIOB,
MPHUCYTCTBYIOIIHE B

-TpaKTHyYecKas pabora
-YCTHBIN ONPOC
-pelIeHrne IPAKTUKO-
OPHUEHTUPOBAHHBIX
3aj1a4

-paboTa ¢
MIEPUOUYECKON
CHUCTEMOU
XUMHYECKUX
anemenTtoB /I, .
Meuneneena




BOJIHBIX PACTBOpax
HEOPraHUYECKUX BEILIECTB;
. HCIIOJIB30BaTh
XUMHYECKYIO CHMBOJIUKY
JUTsL cOCTaBIIeHUsT OpMYyIT
BEIIECTB U YPaBHCHUH
XUMHUYECKUX PEeaKIHil

24

OO01as XxapakTepucTuKa
XMUMHUYECKUX 3JIEMEHTOB
IVA-rpynnsl. Yraepon u
KpPEMHUM U UX
COeIMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f
412636

* coOr0IaTh TIpaBUiIa
MI0JTb30BAHHS XUMHYECKOH
MOCY/I0H U J1a00paTOPHBIM
000pyI0BaHUEM, a TAKKE
npaBuiia oOpamieHus ¢
BEICCTBAMH B
COOTBETCTBHUH C
UHCTPYKIUSMHU TI0
BBITIOJTHEHUIO
71a00paTOPHBIX
XUMHUYECKHX OIBITOB T10
MOJTYYCHUIO U COOMPaHHIO
ra3000pa3HbIX BEIIECTB
(aMMuaka ¥ yriieKucjioro
rasa);

* IPOBOJIUTH PEAKIUH,

MO ITBEPK IAIOIIHE
KayeCTBEHHBIN COCTaB
pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM
nyTéM XJIopua-, OpoMHI-,
MOIU[I-, KapOoHaT-,
docdar-, cunmkar-,

-YCTHBIN ONpPOC
-npakTUyeckas padora
-KOHTpOJIbHas paboTa
-paboTa ¢
MIEPUOIUYECKON
CHUCTEMOU
XUMHUYECKUX
anemeHToB JI. U.
Meunneneena




cynbdar-, THAPOKCU]I-
MOHbI, KATUOHBI aMMOHMUS U
MOHBI U3YYEHHBIX
METaJUIOB,
IPUCYTCTBYIOIINE B
BOJIHBIX PacTBOPAX
HEOPraHWYECKHUX BEIECTB;
. HCIIOJIb30BATh
XUMHYECKYIO0 CUMBOJIHMKY
JUIsS cocTaBIeHUS (GopMy
BEIIIECTB ¥ YPABHEHHI
XMMHUYECKUX PEaKLUii

Hroro no pazgeny

26

Pasznen 3. Merasibl 4 UX COeTUHEHUS

3.1

OO011111€e CBOMCTBA
METAIIIIOB

bubmuorexa [JOK
https://m.edsoo.ru/7f
412636

* KJIaccu(UIUPOBATH
XHUMUYECKHE DIIEMEHTHI,
HEOpraHW4YeCKHe BEIIEeCTBA,
XHUMHUYECKHE Peakiuu (T1o
YHCITy ¥ COCTaBY
YYaCTBYIONIMX B PEAKIIUU
BEIIECTB, 110 TCIIOBOMY
3¢ dekTy, Mo U3MEHEHHUIO
CTETICHEH OKUCIICHUS
XUMHYECKUX JIEMEHTOB);
* XapaKTepu30BaTh
(omuckIBaTh) OOIIHE U
crierupuIecKue
XHUMHYECKHE CBOMCTBA
MPOCTBIX M CIIOKHBIX

-YCTHBIN OMpoc
-paboTa ¢
MEePUOINYECKOM
cucTeMO
XUMHAYECKIX
anemenToB /. H.
MenneneeBa




BEILIECTB, [MOATBEPKIas
OIHUCAHUE TTPUMEPAMU
MOJIEKYJISIPHBIX U MOHHBIX
YpaBHEHUH
COOTBETCTBYIOLLIUX
XUMHYECKUX PEAKIIN;

* MCMO0Jb30BaTh
XUMHYECKYIO CHMBOJIUKY
JUIs COCTaBIIeHUS (popmyt
BEIIIECTB U YPABHEHU U
XUMHYECKUX PEAKIUI

. OIPENEATh
BaJICHTHOCTb U CTEIICHb
OKHCJICHUS XUMHUYECKHX
3JIEMEHTOB B COCAMHECHUSIX
pa3IMYHOTO COCTaBa,
MIPUHAIJIEKHOCTh BEIIECTB
K ONpeIeIEHHOMY KJIacCy
COeMHEHUH 10 hopMyIiam,
BHJ XUMHYECKOH CBS3HU
(koBaJieHTHAs, HOHHAS,
MeTaJuThdecKas) B
HEOPraHUYECKUX
COCIIMHEHMSX, 3aps]l HOHA
Mo XUMHUYECKol opmyre,
XapakTep cpelbl B BOOHBIX
pacTBOpax HEOPraHUYECKUX
COCIUHEHUH, TUII
KPUCTAJUINYECKON PEIIETKU
KOHKPETHOI'O BELIECTBA




3.2

Baxkueiine Mmetamisl 1
UX COEIUHEHUSI

16

bu6mmoreka [IOK
https://m.edsoo.ru/7f
412636

* coOtoaTh MpaBuiIa
MOJIb30BaHUS XUMUYECKOU
NOCY/10i U1 1ab0paTOPHBIM
000pyI0BaHUEM, a TAKKE
npaBuiia oOpalleHus ¢
BEIICCTBAMH B
COOTBETCTBHUH C
UHCTPYKITUSAMU TIO
BBITIOJTHEHHTO
1ab0pPaTOPHBIX
XHUMHYECKHUX OTTBITOB IO
MOJIy4EHUIO U COOUPAHUIO
ra3000pa3HBIX BEIIECTB
(aMmMUaKa v yriaekucioro
rasa);

* IPOBOJIUTH PEAKIIHH,
MOATBEP>KIA0LTUE
KayeCTBEHHBIN COCTaB
pa3IMYHbIX BEIIECTB:
pacrno3HaBaTh OMBITHBIM
nyTéM XJI0opua-, OpomMu-,
HOau -, KapOOHAT-,
docdar-, cunmkar-,
cynbdar-, THAPOKCU]I-
MOHBI, KATHOHBI AMMOHHS U
MOHBI U3Y4YEHHBIX
METAaJIJIOB,
MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax
HEOPraHMYECKUX BEIECTB;

-KOHTpOJIbHAs paboTa
-paKTHyYecKas pabora
-paboTa c
IIEPUOUYECKON
cUCTEMOM
XUMHAYECKHX
anemeHToB /I, .
MenpeneeBa




* UCIIOJIb30BaTh
XUMHYECKYIO CHMBOJIUKY
JUTSL cOCTaBIIeHUsT (OpMYyIT
BEILIECTB U YPAaBHEHUH
XUMHYECKUX PEaKIUn

Wroro mo paznmeny 20

Paznen 4. Xumus v okpy:kawiuas cpeaa

. UJUTIOCTPUPOBATH -YCTHBIN ONPOC
B3aMMOCBSI3b OCHOBHBIX -paboTa ¢
XUMUYECKUX MTOHATUN U TEMATHYECKUMHU

MIPUMEHSITH 9TH TIOHSATHS KapTOYKaMHU
IIPH OTIMCAHWH BEIIECTB M | -TOJAITOTOBKA

WX TPEBPaICHUI; pedepaToB "
. PacKpbIBAaTh CMBICT | BBICTYIIJICHUH IO TEMeE
OCHOBHBIX XUMHYECKUX
MMOHATUM: XUMWYECKUH
AJIEMEHT, aTOM, MOJICKYJIa,

bu6mmoreka [IOK
BemectBa 1 Mmatepuais HOH, KaTUOH, aHHOH,
4.1 B JKW3HHU YeJIOBEKa 4 https://m.edsoo.ru/7f MPOCTOE BEIIECTBO
412636 p ’
CJIOJKHOE BEILIECTBO,
BaJIEHTHOCTD,

3JIEKTPOOTPULIATETEHOCTb,
CTEINCHb OKHCIICHHUS,
XHMUYECKasl peakuus,
XUMUYECKas CBA3b,
TEIUI0BOU AP deKT
peak1uu, MOJb,
MOJISIPHBIN 00BEM,
pacTBOp, IEKTPOJIUTEHI,




HEDIIEKTPOJIUTHI,
AIIEKTPOIUTUYECKAS
JMCCOIIMALINS, PEaKLUU
HOHHOTO OOMeEHa,
KaTaJln3aTop, XKMUIECKOe
paBHOBecHe, 0OpaTHMBbIe
U HEOOpaTUMBbIE peaKkiuy,
OKHUCITUTEIHHO-
BOCCTAHOBUTEIIbHBIC
pEaKIyu, OKUCIUTEIb,
BOCCTaHOBHTEITb,
OKHCIICHHE U
BOCCTaHOBJICHHE,

QIO TPOTIHS,
aM(pOTEPHOCTbD,
XUMAYECKas CBS3h
(kKoBajyieHTHAs, HOHHAS,
MeTaJuThdecKas),
KpUCTaJUTHUECKast
peméTKa, KOppo3us
METaJIJIOB, CIIJIABBI,
CKOPOCTb XMMHYECKON
peaxiuu, npeaeabHo

JOTTyCTUMAS
koHneHTpanus [1IK
BEIECTBA
Utoro no pazneny 4
BIIEE KOJIMYECTB
OBl O CTBO 68 4 7

YACOB I10 ITPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYHEHUKA

- 'a6puensu O.C., OctpoymoB W.I'., CnaakoB C.A..Xumus. 8 kiacc - M.,

Hpoda;

- I'aGpuensu O.C. Xumus 9 knace — M., Jlpoda

METOANYECKHUE MATEPHAJIbBI VIS YYUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

bu6nmmoreka IIOK

https://myschool.edu.ru/
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