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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00I1Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJbTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO 00IIIETO 00Opa30BaHuUs, MPECTAaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBEe (QeaepanbHOil pabodeil mporpaMmbl
BOCITUTAHUS U C YYETOM KOHLEMIIUU MPEenoaBaHus Y4eOHOro mpeaMeTa « XuMHUs»
B 00pa3oBaTeNibHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma mo xuMuu Aa€T MOpPENCTaBICHUE O IENAX, OOIIel CTpaTreruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCS CPEACTBAMU Y4EOHOTO
npeaMera, YCTaHABJINBAET 00s13aTENIBHOE peAMETHOE COJIepKaHue,
NpeAyCMaTPUBAET PACIpPENEIECHUE €ro Io KiaccaM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaMm MpPOrpamMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHSI XHUMUU C YUYE€TOM  MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEN  O0y4aloluXcs, OMNpeeNseT BO3MOXXHOCTU MpeaMera s
peanu3auuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTeIbHOM
IporpamMMbl HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pe3ynbTataMm oOy4eHHUs XUMUW Ha YPOBHE IIeJIeH N3yUYeHHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHON JI€ATEIbHOCTH OO0YYalolerocss Mo OCBOEHUIO
y4eOHOT0 CO/IepKaHUsI.

3HaHUE XHMHH CIYXXUT OCHOBOW [l (OPMHUPOBAHUS MHUPOBO33PEHUS
o0ydJaromerocs, ero mpeaCTaBICHUNH O MaTEPHAIIBHOM €IWHCTBE MHPA, BAKHYIO
posib WrpaioT (GopMUPyEMbIC XHMHEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
PHEPrUM M 00 HSBOJIOIMHU BEIIECTB B MPUPOJE, O MyTAX PEHIeHUs TriI00aIbHBIX
npo0eM YCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M KOJIOTHUECKON 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3alid  BO3MOXKHOCTEW  JUIsi  CaMOpa3BUTHS U
dbopMHpoOBaHUs KYJIbTYpPbI IMYHOCTH, €€ 0011e U PYyHKIIMOHAIbHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B (QOPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmmxcsi, HABBIKOB HMX CAaMOCTOSATEIHLHOW  ydeOHOU  JesTeIhbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCICIOBATEIBCKAX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MTPOPECCUOHATILHOM JESTENbHOCTH;

3HAKOMUT CO CHenu(UKON HAaydHOrO0 MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIsAa HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCSI;



crocoO0CTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HaHHSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0pa3zoBaHue 00yUJaIOIIHUXCS.

JlaHHbIe HampaBjieHUs B OOyYEHWU XUMHHU OOECIEUMBAIOTCS CHEIU(UKON
COolCp)KaHUsl  Yy4yeOHOro  TpeaMeTa, KOTOpPBIH  SBJISETCS  IeIarorm4ecku
alalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMUU Ha OMpPEAETIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHATUNW XUMHHU, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTJECIbHBIX 3HAYUMBIX TMOHSTHU
OPTaHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOIO mnojaxona k €€ m3ydeHuro. CoaepkaHue CKIaIbIBACTCS U3 CUCTEMBI
MIOHATHUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE M CUCTEMbI ITOHATHI O XMMHUUYECKOM
peakiuu. OO0€ O3TH CHUCTEMBI CTPYKTYPHO OPTaHHW30BaHbI IO TPHUHIIUITY
MIOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IMPEICTABICHUMN
Pa3HOIO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona JI. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TpencTaBieHUd 00 DIEKTPOJUTHYESCKON MUCCOIMAIMM BEIIECTB B
pacTBoOpax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K JPYyroMy, BBIONHSS (GYHKIUA OOBSICHEHUS ¥ TMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXXHOCTEU NMPAKTHYECKOTO MPUMEHEHHS U TOJTYyYEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl MO XHUMHHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIAIOLIEH HAYyYHOW KapTUHBI MHpA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbl, LIEHHOCTHOIO OTHOLICHUA K HAy4YHOMY 3HAHUK U
METOJIaM MO3HAHUS B Hayke. M3ydueHHe XMMHUU OPOUCXOAUT C IPHUBJICUEHUEM
3HAHWW W3 paHee H3YUYCHHBIX Y4YeOHBIX MpeaMeToB: «OKpYKaOIUHA MUPY,
«buonorus. 5—7 knacce» U «PuU3KKa. 7 KjIaccy.

[Ipy wu3ydyeHMH XUMHUH TPOUCXOAUT (HOpMUPOBAHWE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECCKOU
JESITETLHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOM KYJBTYpHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CHUCTEMbl XUMHYECKHX
3HAHUNA — BaKHEUINUX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKUX TMOJIOKECHHM,
JIOCTYITHBIX 00OOIICHNI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpuoOOIIEHUH K HAyYHbIM METOJaM T[O3HAHUSA TMPU HU3YYCHHHU BEIIECTB U
XUMHYECKHUX PEaKIHi, B (OPMUPOBAHUHN M PA3BUTHUU MO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4eOHO-NIO3HABATENbHOM U y4eOHO-HCCIEeI0BATENIbCKON
JESATEIIbHOCTH, OCBOCHUM NpaBWJ O€30IacHOr0 OOpalleHHs C BELIECTBAaMHU B
MIOBCEIHEBHOM JKH3HH.

[Tpu u3yyeHuu XMMHHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI Ba)KHOE
3HaYeHHE MPUOOPENN TaKUE LI, KaK:

— (OpMHUPOBAHHE WHTEIUIEKTyaJIbHO PpPa3BUTONW JIMYHOCTH, T'OTOBOM K
caM000Opa30BaHNI0, COTPYJHUYECTBY, CAMOCTOATEIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a/1anTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOoe MpUOOIIEHUE
o0y4aromuxcsi K CaMOCTOATEIbHONW IMO3HABATEIBHOU JEATENbHOCTH, HAyYHBIM
METOJaM NO3HaHMs, (HOPMHUPYIOIIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrieueHne ycIoBUi, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00YUYaIOIUMUCS
OMbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMII), UMEIOLINX YHUBEPCAIbHOE 3HAUEHUE IS
Pa3IMYHBIX BUJOB JI€ATEIbHOCTH;

— (¢opmupoBaHue oOmeld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAay4YHOM
rPaMOTHOCTH, B TOM YHCIE YMEHHH OOBSCHATP M OLIEHUBATH SIBJICHUSA
OKpPY’KAIOIIeT0 MHpA, WUCIONb3YysS 3HAHHUS U OMbIT, MOJTYYCHHbIE MPU U3YHYCHUU
XMMHMH, TPUMEHATh UX IPU pEUIeHHMH NpoOJeM B IOBCEIHEBHOM JKU3HU U
TPYAOBOH AESITENBHOCTH;

— (QopmupoBaHue y oOyyaroluxcss T'yMaHUCTUYECKMX OTHOIIEHUH,
NOHMMAaHUSA LEHHOCTH XUMHYECKHX 3HAaHUW Ui BBIPAOOTKH HKOJIOTHYECKU
1eJIecO00pa3HOro TMOBEACHUS B OBITY M TPYAOBOM JEATEIbHOCTH B HENIX
COXPaHEHHUs CBOETO 37J0POBbS U OKPY’KAIOLIEH NPUPOJHON CpEibl;

— pa3BUTHE MOTUBALlMM K OOYYEHMIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpOo(duiIs ¥ HAIpPaBIEHHOCTHU AANbHEHIIIETO
oOyJeHwus.

OOwmiee uuciIO YacoB, OTBEAEHHBIX Ui HU3YYEHHS XHMHMHM Ha YPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, cocrabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).



COJEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YETOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemiectBa. PU3WUYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHUE
BemlecTB. [loHsATHE O MeTogax Mo3HAaHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CrniocoObl pa3zeneHus cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE dJIeMEHThl. CHUMBOJBI XHMHYECKUX
a1eMeHTOB. [IpocThie U COXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA COCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcUTENbHAs MOJIEKYJIsIpHAs Macca. MaccoBasi J0JIsI XUMHUYECKOTO 3JIEMEHTA B
COCJIMHEHNUH.

KomnuectBo Bemiectsa. Moinb. MomnsipHas macca. B3aumocBsA3p KOJIM4YECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTMHEHUMN.

Du3nuecKue U XMMUUYECKUE ABJICHUSA. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYECKUE ypaBHeHMs. Knaccudukaius
XUMUYECKUX PEAKIUH (COeTMHEHNS, Pa3I0KECHUS, 3aMEIICHUS, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOMU, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu o0palleHus ¢ J1abopaTopHbIM 000PYAOBaHUEM, U3YUEHUE U OIMKCAHUE
(bU3MYeCKuX CBOWCTB 0O0pa3lloB HEOPTAHWYECKUX BEIIECTB, HAOJIOJICHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE M KOHACHCAIUs BOJAbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTOM) SIBJIGHUM, HAOII0/ICHUE U
ONHUCaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peaklui (pas3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHA
menu (II) npu HarpeBanuu, B3auMoJIeicTBUE xkeie3a ¢ pactBopom conu meau (1),
U3y4YeHUE CIOCOOOB pa3esieHHUs] CMECed: ¢ MOMOIIbI0 MarHuTa, (pUiIbTPOBAaHUE,
BbINIApUBaHUE, AUCTHILIISALMS, XpoMaTorpadus, NpoBeeHue OUUCTKU MOBApEHHOU
coii, HAOMIOJEHWE W  ONHWCAHWE  PE3yJbTaTOB  MPOBEIACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEM MOJICKYJ
(IrapocTepKHEBBIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 3a€MEHT U mpocToe
BemecTBO. HaxokneHuwe kucimopoga B TpUPOAE, (PU3MYECKHEe W XUMHUYECKHE
cBorictBa (peakmuu rtopeHus). Oxcuzapl. [Ipumenenwme kucmopoga. CrmocoOb!



MOJIY4eHHUST KHUCIopoJa B JjabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MoAU(UKALNS KHCIOPOa.

TennoBoit 3p(}eKT XUMHUECKON peakinud, TePMOXHMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIIMBO: yrojb W METaH. 3arps3HEHuE
BO3JlyXa, YCUJIEHHE MAPHUKOBOTr0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonmopon — anemenTt M mpoctoe BemecTBo. Haxoxknenwe Bomopoma B
npupoae, GU3NYECKHEe ¥ XUMUYECKHE CBOWCTBA, MPUMEHEHWE, CIIOCOOBI
nonyyeHus. Kucmorsl u comnu.

Monsipablit 00bEM ra3oB. PacuéTbl M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBI.
HaceiieHnble 1 HEHaAChIIEHHBIE PAacTBOPBI. PacTBOPHMMOCTH BEMIECTB B BOJE.
MaccoBas 10J11 BEILIECTBA B PACTBOpE. XUMHUYECKHE CBOKMCTBA BOJbl. OCHOBAHHS.
Ponb pactBOpoB B npupojae U B KU3HMU 4esnoBeka. KpyroBopoT BOAbl B MPUPOJE.
3arps3HeHre NpUpOaHbIX BoA. OXpaHa v OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coemunennit. Oxcunpl. Knaccuduxarus
OKCHUJIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HeconeoOpazyomue. Homenknatypa oxcuaoB. @Du3ndeckue HU XUMHYECKHE
cBOMCTBa OKCHUJIOB. [TomydyeHne okcuIoB.

OcHoBanus. Knaccudukanuss ocHOBaHHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHmii. PU3MYECKHME U XUMHUYECKHE CBOMCTBA
ocHoBaHMM. [lomyueHne oCHOBaHMI.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psan axktuBHoctu meramwioB H. H. bekerosa.
[TosryuyeHue KUCIOT.

Conu. HomeHnkiatypa coneil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eHeTnueckas CBSI3b MEXKIY KJIaCCAMU HEOPTAHUYECKUX COEAUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4E€CTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3IyXE, ITOJyUYECHHE,
coOupaHue, paclo3HaBaHHE M H3yYEHUE CBOMCTB KHUCIOpOAa, HAOIIOACHHE
B3aUMOJECUCTBUSA BEIIECTB C KHCJIOPOAOM H YCIOBUA BO3HUKHOBEHUS U
IpeKpalieHusi TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpa3llaMH OKCHIOB U
OMHMCaHUE MX CBOMCTB, MOJydyeHHE, COOMpaHue, pACIO3HABAHUE M H3YyUYCHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojencTBue Bojoposa ¢ okcujgoM meau (II)
(BO3MOXKHO HCIOJIb30BaHUE BHUAEOMATEpUAsIoOB), HAOIIOAEHHE OOpa3OB BEILECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBAE BOAbI C METAJJIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAaHHE BHJIEOMATEPHUAIIOB),



UCCJIEIOBaHNE OO0pa3l0OB HEOPTraHWYECKWX BEIMIECTB PAa3IMYHBIX  KJIACCOB,
HaOIIOICHNE U3MEHEHUSI OKPACKH MHANKATOPOB B PACTBOPAX KHCIIOT M IIEIOYCH,
uzydeHue B3zaumojencTBua okcuga mean (II) ¢ pacTBOpOM CEpHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeakUUil HEUTpaJIM3aluH, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOTO METAJIa JIPYTHMM W3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COCIMHEHUI.

[Hepuoauueckuii 3axkoH u Ilepuognueckasi cucreMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CrpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMA XUMUYECKHX dJeMeHTOB. [loHsTne o
rpynnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAILIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX dJIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHass  (Gopmbl
[Teprnonnueckont cucrembl xumuueckux anneMeHToB [[. . Menneneesa. Ilepnoast
u rpynmbl. DOuU3WYecKui CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToOMOB TMepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuomnueckon cucremnl . M. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS pPAJANyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYNIIAM U IIEPHUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUUECKUX
AJIEMEHTOB I Pa3BUTUsS Haykh W mnpaktuku. [l. V. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBaA3b. KoBaneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okuciieHusi.  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponiecchbl OKUCIIEHNsI U BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIN.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUIA ILIMHKA C pPAcTBOPAMHM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropeHue, peakinu pazioKeHUsl, COSTUHEHU).

Mescnpeomemmnbnie ceasu



Peanu3zanuss MeXnpeaMETHBIX CBSI3€M MpU HM3YyYEHUM XHMHUU B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIOIb30BaHWE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMU ISl OTAEIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1ue ecTeCTBEHHO-HAY4YHbIE MOHATHUS: HAay4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoaudHOCTh, HAOII0ICHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusuka: marepusi, aTtoM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMBI, PAAUOAKTUBHOCTb, MOJIEKYJA, AJEKTPUUYECKUN 3apsjl, BEUIESCTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHME BEIECTBA, a3, (U3WYECKUE BEIMYUHBI, STUHUIIBI
U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1bl, COJHIIE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpANbl, TOPHBIC IOPOJIHI,
MOJIE3HBIE UCKONIA€MbI€, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOWCTB
XUMHYECKUX DJIEMEHTOB TMEPBBIX TPEX TMEPHUOJIOB, KM, KaJdblUHUs U MX
COCIMHEHU B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepumoamueckoit
CHCTEME U CTPOCHUEM HX AaTOMOB.

CrpoeHue BemiecTBa: BHUJbl XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
pEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOM CBSI3U.

Knaccudukainys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOMCTBA BEHIECTB, OTHOCSIIMXCS K PpAa3JMYHBIM KJIacCaM HEOPTraHUYECKUX
COCIMHEHUI, TeHETUYECKas CBA3b HECOPTAaHMYECKUX BEILIECTB.

Knaccuduxanuys XuMUYECKUX PEAKIIUA MO pa3IMYHbIM MPU3HAKaM (110 YHUCITy
W COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIHIECTB, MO TEIIoBOMY 3¢ (deKTy, 1o
W3MECHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, IO OOpPaTHMOCTH, TIO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMUYECKHE
YpaBHEHHS.

[lonarue o ckopoct XxuMuuecko peakiuu. [loHstue o0 oOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusx. [[oHSITHE 0 TOMOTEHHBIX U TeTEePOTE€HHBIX
peakuusx. [lonsarne o karammse. [lonsTue 0 xumuueckoMm paBHoBecun. DAKTOPHI,
BJIUSIOIIME HAa CKOPOCTh XUMHMYECKOW pPEaKIMU M TOJO0KEHHUE XUMHUYECKOIO
paBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEaKIMU,  AJICKTPOHHBIM  OaylaHC
OKHCJINTEIbHO-BOCCTAHOBUTEILHOM peaKuum. CocraBnenne YpPaBHEHUU



OKHCJINTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUMM C  HCIOJB30BAHHEM  METOJA
3JIEKTPOHHOTO OasaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [OHUCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMHU
XUMHUYecKoil cBsizu. CteneHp auccouranuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakinu monHoro ooMeHa. Y ciaoBUs IPOTEKaHUSI peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoilcTBa KHCIOT,
OCHOBaHMM M COJIE B CBETE€ MNPEACTaBICHUNA 00 3JICKTPOIUTHUYECKON
nuccounanyuu. KauectBeHHble peakiii Ha HOHBL. [[OHSATHE O TMapOIU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHME C MOJEISMU KPHUCTAJUIMYECKUX PEIMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa M ammasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHWE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEeaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE BJIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCAa AUCCOUMAIMUA KHUCJIOT, WIEJI0Yed H COJeH
(BO3MOXXHO  HCHOJB30BAHME BUJEO MAaTEPHANIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHHWS  peakuuid HOHHOTO  OOMeHa
(oOpazoBaHnue ocanaka, BBIJACICHHE Ta3a, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peaklMH pas3lIoKEHHUs, COEIMHEHHUs), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX pPEaKUUMd Ha HOHBI, pELICHHE
DKCHEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJsibl 1 MX COeIMHEHUS

OO6mast xapakTepuctuka rajioreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (HuU3nUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METaUlaMU, HEMEeTa/llaMH, [Ieno4amMu). XJIOpOBOAOPO/I.
ConsiHast KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, NPUMEHEHHE. JlelicTBue
XJIOpa W XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxHelmme XJIopuapl U UX
HAaxO0XJICHUE B IIPUPOJIE.

OOmast xapakTepuctuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (U3MYECKHue CBOMCTBA
MPOCTBHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOpO, CTpoeHHue, (u3nyYecKue u
XUMUYECKHe cBOMCTBA. OKCHIBI CEPbl KAaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnass kuclioTa, (QU3MYECKHME M XUMUYECKHE CBOWcTBa (00mIMe Kak
NpEeACTaBUTENS KJjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeaKIUu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJIYy4YeHUsI CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl pEAKLUs Ha



cynedar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B MIpUpOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXAloIlel cpelnbl COeNWHEHUSMU cepbl (KUCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €0 MPeA0TBPAICHHUS.

OOmmast xapakTepuctuka 371eMeHTOB VA-rpyrmmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTpaHEHHE B MPUPO/IE,
duznyeckue u XxumMudeckue cBoiicTea. KpyroBopot a3ora B mpupoae. AMMuUax, ero
dusznyecKkne 1 XMMHUYECKHE CBOMCTBA, ONMyYyeHUe U npuMenenne. Conu aMMOHuS,
ux (pU3NUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KUCJIOTa, €€ MoyiydeHue, (PU3nYecKue U XUMHUYECKUE
CBOMCTBa (0OOIIME KaK MpPEACTaBUTENs Kjacca KHUCIOT U crhenuduyeckue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHA B KauyeCTBE MHUHEPAIbHBIX
ynoOpeHuii. XuMU4YeCcKoe 3arps3HeHNE OKPYIKAOIIEeH CPelbl COSTMHCHUSIMU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOJOEMOB). Docdop,
ajuioTponHeie Moaudukamuu ¢gocdopa, Guznueckue M XUMHUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dbochopras kuciaora, GU3NIECKUE U XUMHUIECKUE CBOMCTBA,
nonyudenue. Mcnonb3oBanue GpochaToB B KaueCTBE MUHEPAIBHBIX yI0OpEHUIA.

OOmast xapakTepucTuka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHM  OKHUCIEHUS.  YTJepoi,  aJuIOTPOIHbIE
MOAU(UKALIMKM, PACHpOCTpaHEHUE B TpUpoAe, (QU3NYECKHUEe U XUMHUYECKUE
cBoricTtBa. Ancopbnus. Kpyrosopot yraepona B mpuponae. OKCUIBI yriiepoaa, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACWCTBHE Ha J>KUBbIE OPTraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE IMPOOJIEMbI, CBSI3AHHBIE C OKCHIAOM
yraepoga (IV), rumoreza rnoGanbHOr0 NOTEIUIEHUS KiIMMaTa, MapHUKOBBIN
abdexT. YronbHas KuciaoTa v €€ coiu, uX (pU3nYecKue U XMMUYECKHUe CBOMCTBA,
noiyuyeHue W npuMmeHeHwe. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO3MCTBE.

[lepBoHavasIbHbBIE MOHATHSA 00 OPraHUYECKUX BEIIECTBaX KAaK O COCIMHEHHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TIMLEPUH, YKCYCHas! KUCIIO0Ta).
[IpuponHble HMCTOYHUKH YIIAEBOAOPOAOB (yrojib, NPUPOIHBIM Tra3, HEPTH),
OPOAYKTHI WX mepepaboTku (O€H3WH), UX poJib B OBITY W MPOMBIIUIEHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKax, YriieBoJax — U UX
poid B KM3HM 4eJoBeKa. MarepualbHOEe €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCAMHEHU.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, TOJIYyYEHUE H
npumeHenue. CoeauHeHUs KpemMHusi B mpupoae. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucnore. CUIMKAThI, UX HUCIOJIb30BAHKUE B
ObITYy, B IPOMBIIUICHHOCTU. BakHeiilline CTpoUTeNbHbIE MaTepHalbl: KEpPAMHKA,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobrmeMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3OB HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
MIPOBE/ICHHE KAUECTBEHHBIX PEaKlUid Ha XJIOPU-UOHBI U HAOIIOACHUE MPU3HAKOB
X TIPOTEKAHWs, OIBIThI, OTPAXKAMOIMKE (PU3NMUECKHE W XHUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHI (BO3MOXXHO HMCIOJIb30BAHUE BUAECOMATEPUATIOB),
O3HAaKOMJIEHWE ¢ oO0pa3luaMud XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMJIEHHUE C
oOpasmamu  ceppl U €€ COCIUHEHHUSIMH  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOACHUE TIpoliecca OOyTrIuBaHUs caxapa IMoJ| JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4Y€HUE XHMHYECKMX CBOMCTB
pa30aBJIeHHOI CEepHOI KUCIOTHI, TPOBEICHUE KaYECTBEHHON Peakuu Ha Cyib(aT-
MOH M HAOJIOJIeHWe NpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3UYECKUMU
cBoMcTBamMM a3zoTa, (ochopa M uX coeaMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ymoOpeHuil, mogydeHue,
coOupaHue, pacro3HaBaHHE M M3yYEHUE CBOWMCTB aMMHaKa, MPOBEIACHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (PocdaT-uoH U M3ydeHHe NMPHU3HAKOB
UX IPOTEKaHMUsI, B3AMMO/ICCTBUE KOHIEHTPUPOBAHHON a30THOU KUCIIOTBI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YUYCHHE MOJENeN
KPUCTAIUTMYECKUX pemETOK anMasa, rpadura, (QymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOrasa, MojlyueHue, coOupaHue, paclo3HaBaHUE U U3yUYEHUE
CBOMCTB YIJIEKHCIIOTO ras3a, MpOBEJCHHE KaueCTBEHHBIX pEaKIui Ha KapOoHAT U
CUJIMKaT-UOHbl W H3YyYEHUE IMIPU3HAKOB HX TMPOTEKAHUS, O3HAKOMIICHHUE C
NPOAYKIIMEH CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 no TeMe « BaxxHenme HeMETaIUTbl U UX COCTUHEHUSI.

MeTaJiibl 4 X COeIMHEHU S

OO01mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepmommyeckor cucreMe XUMHUYECKMX 3ieMmeHToB [J[. H.
MenpaeneeBa u ctpoeHus aToMoB. CTpoeHre MeTauioB. MeTtamnuyeckas CBA3b U
METAJIMYECKas: ~ KpUCTa/UIMUecKass  pemeTka.  DIEKTPOXUMUYECKUU  psif
HaIpspKeHUH MeTaioB. OU3nyeckrue U XMMUYECKHUE CBOMCTBa MeTaiioB. O0iue
CrocoObl Mody4yeHuss MeTamuioB. [loHsATHE O KOppO3UM METajuioB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppo3uu. CmiaBbl (CTanb, YyTyH, TIOPATIOMUHHMN,
OpoH3a) ¥ MX MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[[{enounble MeTambl: MONOXKEHUE B [leprnonnueckoil cucTeMe XMMHUYECKUX
anementoB . . MenneneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIEHHUE B IPHUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpus U Kaius). OKcuabl u



TUJIPOKCUAB HaTpuss W Kanud. lIpuMeHeHne mEenoYHbIX METAUIOB M HUX
COCIUHEHUU.

[Ilenouyno3eMenbHbIE META/UIBI MAarHMd W KaJbLHW: TOJOXKEHUE B
[Tepuognueckon cucreMe xumudeckux sneMeHToB . M. MenpaeneeBa, crpoeHue
UX aTOMOB, HaXOXKJICHHUE B IIpupoie. Pu3nyecknue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblius. Baxueluve coequHEHUs Kaiblusg (OKCHA, THUIPOKCUI, COJIH).
XKécTkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AJ'OMUHHUI: TI0JI0)KeHNE B [leproandeckoi cucTeMe XuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupone. Pu3nuecKue u
XUMHUYECKHUE CBOMCTBA allOMUHUSI. AMQPOTEpHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
AITIOMUHHS.

Keneso: nonoxenne B [leprognyueckon cucreMe XuMHUYECKUX IIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aToMa, HAXOXAEHUWE B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKcuibl, rTupoKcuabl U conu xenesa (1) u xxenesa
(IIT), ux cocras, CBOICTBA U MOTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ OOpa3laMu METaUIOB U CIUIAaBOB, WX (U3UYECKUMU
CBOMCTBaMM, M3Y4YEHHE  PE3yJbTaTOB KOPPO3HUH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHU[A
KaJIbI[USl W HATpus C BOJIOM (BO3MOXKHO HCIOJb30BAHUE BHUACOMATEPUATIOB),
VCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXXKHO  HCIOJB30BAaHUE  BHUJAEOMATEPUATOB), IPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKLMI HAa MOHBI: MarHus, KajbLMs, AJIFOMUHUS, LUHKA, JKEJe3a
(IT1) u xxeneza (I11), meau (I1), HabmroAEeHNE W OMUCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH HWOHAaMU HaTpus, KaJlus U Kaiblusid (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCHUIA ATFOMUHUS
Y TUAPOKCUJIA IMHKA, PEHIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «Baxunerlume
METAJJIbl U KX COCIUHEHHUS.

XHMHUS M OKpY:KaloUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIICCTB M XUMUYECKUX peakiuii B ObITy. [lepBas momornis mpu
XUMHYECKUX 0KOTraxX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpyXkaroleid cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeulecTs, aanee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npobiiem.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbIE
MaTepualbl).

Mestcnpeomemmnuie ceasu



Peanuzanusi MeXmpenIMeTHBIX CBsI3ed NpU HM3yYEeHUM XUMHH B 9 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAyUYHBIX
MOHSATUH, TaK U TOHSATUH, SBJSIOMUXCS CUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKaluusg, NEPUOAUYHOCTb, HAOIIOIEHHE,
AKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUJ,
U30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsij, MPOBOIHUKH,
NOJYIPOBOJHUKH, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, r'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIUYECKas
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, CAMHUIIBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, MTUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIETro
o0pa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHHM B €IWHCTBE Y4eOHOH u
BOCIIUTATEIIbHOU JEATENBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH, IPUHATHIMU B
oOliecTBe MpaBUIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoOIeccam
CaMOITIO3HAHUs, CAMOPA3BUTHUS U COLMATHU3AINH 00YYarOIINXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX IIEHHOCTHBIX OPUEHTAaUN W
pacUIMpPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMOoTHYECKOr0 BOCIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUYECKOMY
M HAay4YHOMY HAacJIeMI0, MOHMMAaHHUS 3HAYEHUs XWMHUYECKOM HAyKh B JKH3HU
COBPEMEHHOr0 OO0IIEeCTBa, CIOCOOHOCTH BJIAIETh TOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTH)KCHUSX U OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOIIECTBA;

2) rpaxJaaHCKOr0 BOCIUTAHUSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax WM IPAaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
NOJIE3HOH,  y4eOHOMCCIIENOBAaTENbCKOM, TBOPYECKOM M JApyrux  BUAax
JESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTH MpH
BBIMIOJTHEHUH Y4€OHBIX, TO3HABATENbHBIX 3a7a4, BBINOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YYEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
U B3aUMOINIOMOIIM B IIpOLIECCE€ O3TOM y4yeOHOW NeATEeIbHOCTH, TOTOBHOCTH
OLIECHMBaTh CBOE IIOBEJECHWE M TMOCTYIKH CBOMX TOBapuIlel C NO3ULUHU
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 NIO3HAHUSL:

MHUPOBO33PEHUYECKNE TPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBIAIOLINE
OCHOBY JUIsl IOHUMAaHMS CYIIHOCTH Hay4HOH KapTUHBI MHUpa, IpeJCcTaBiIeHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HPHUPOAbI, B3aUMOCBS3SX YEJIOBEKA C
IIPUPOIHOU CPENON, O POJIM XMMHUH B ITIO3HAHUM ITUX 3aKOHOMEPHOCTEW;

II0O3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA IIOJYyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOOUMbIE Il OOBSCHEHUS HaOJMI0JAaEMbIX MPOLECCOB U SIBJICHMI,
MO03HABATENbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU



JUTEPATypOi, JOCTYHNHBIMU TEXHHUYECKHMMH CpEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyUYEHHUI0O U TO3HAHMIO, JIOO03HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K €aMO00Opa3oBaHUIO, IMPOEKTHOM W  HUCCIEA0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIEHHOCTH M YPOBHA OOy4YeHUsS B
JIaTbHEHIIEM;

4) GopMupoBaHKS KYJbTYPHI 310POBbSI:

OCO3HAHHME LIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBbIA 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUNA U
HEIMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsi, HAPKOTUKOB, KYpEHHUS),
HEOOXOMMMOCTH COOJNIO/IEHNUsS TIpaBWU O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XMMHYECKHMH BEIIECTBAMU B ObITY U peajbHON KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY M3yUEHHUIO ITpodeccuil u TpyJia pa3IuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHUS MPEAMETHBIX 3HAHUA N0 XHMHH, OCO3HAHHBIA BBHIOOD
WHIMBUAYAIbHON TPACKTOPUU MPOJIOJKEHHUS 00pa30BaHusl C yUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCUOHATBHON AesTEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHU,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCHOHATBHON CPEIE;

6) 3K0JI0rH4eCKOro BOCIIUTAHMA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHUKY
KW3HU Ha 3eMJIE, OCHOBE €€ CyIIeCTBOBAaHHUS, IOHUMAHNUE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznyecKkoMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
IpaBuJI OE30MACHOTO MOBEIECHUS MpU paboTe ¢ BEUIECTBAMH, a TAKXKE B CUTyaIUsX,
YTPOKAIOIIMX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
pemeHns 3a1a4, CBA3aHHbIX C OKPYKaIOLEH IPUPOIHON CPENOU, JIs ITOBBIIECHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJ00ATbHOTO  XapakTepa
HKOJIOTUYECKUX TMPOOJIeM M MyTed MX pPEUIeHHs] MOCPEIACTBOM METOJOB XHMHH,
DKOJIOTHYECKOTO MBIILJICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAJIbHON MTPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIlEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
INPUHIUI, TUNIOTE3a, (PAKT, cCUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbBIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecneunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOU
NEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUA

ba3oBble J1ornyeckue AeicTBUs:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTMUECKOTO MBIIUICHHUS! MPU OCBOEHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX TMOHSTHI (BBIIENSATh UX XapaKTepHbIC
MPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMUMU TMOHSTHSIMHU), KCIOIb30BAThH
NOHATHUS 711 OOBSICHEHUS OTIIETbHBIX ()AKTOB U SIBJICHHH, BHIOMPATh OCHOBAHUS U
KPUTEPUH 711 KIACCH(PUKANNK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIH,
yCTaHABIMBATh MPUYNHHO-CIICJCTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3YyYCHUS,
CTPOUTD JIOTHUECKHUE PACCYXKICHUsI (MHIYKTUBHbIC, NEAYKTUBHBIE, IO aHAJIOTHH),
JIE€JaTh BBIBOJIBI U 3AKIIOYCHHS;

YyMEHHE TMPUMEHSATH B IMPOIECCEe IMO3HAHUS TMOHATUS (NPEIMETHbIE U
METanpeIMETHbIE), CAMBOJIMYECKHUE (3HAKOBBIEC) MOJIECNIU, UCIIOJIb3YEMbIE B XUMHUH,
peo0pa3oBLIBATH MIUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI 3JEMEHTa), XHUMHUueckas ¢GopMmyna M YypaBHEHHUE
XUMHUYECKON peaKkuu — MpU PEHICHUH Y4eOHO-TT03HABATENbHBIX 33/]1a4, C YYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUI BBISIBISATh M XapaKTEPHU30BaTh CYIIIECTBEHHbIC
MIPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
MPOTUBOPEYHS B U3yUaEMbIX IIPOLIECCAX U SIBIICHUSIX.

Ba3oBhIe uccieaoBaTe/ILCKHeE JeCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KA4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI II0
MIPOBEPKE NMPABUIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

npUOOpPETEHUE OINbITa IO TUIAHUPOBAHUIO, OpPraHU3alMd U MPOBEACHUIO
YYCHHYECKUX JKCIIEPUMEHTOB, yMEHHWE HaONIoJaTh 3a XOJOM IIporiecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (opMyIupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 Mpo/ieJIaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOYyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYyJIIpHAsg JMUTeparypa XHUMHUYECKOTO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OpMaIuIo;



yMEHUE TPUMEHSATh Pa3IUYHbIE METOJIbI U 3aIpPOCHI MPU TOUCKE M O0TOOpE
uH(OpPMAIUU U COOTBETCTBYIONIMX JAHHBIX, HEOOXOJUMBIX IS BBIMOJTHEHUS
y4eOHBIX U TI03HABATEIBHBIX 3a7a4 ONMPEACIEHHOTO THITA, TPUOOPETEHUE OMBITA B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTHIA,
OBJIQJICHUE KYJbTYpON aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAILHYIO (JOpMY MpEeACTaBICHUS HHHOPMAINH 1
WUTIOCTPUPOBATh pEIIaeMble 3a7adll HECIOXHBIMH CXEMaMH, JAuarpaMMaMu,
npyrumu ¢popmamMu rpaduKu U UX KOMOUHAIUSMU,

YyMEHUE UCIOJIb30BaTh W aHAJM3UpPOBaTh B IIpolecce Y4YeOHOW U
UCCJIEI0BATENHCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIIIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HAa COCTOSIHUE OKPY’KaIOLEH MNpPUPOIHON
Cpenpbl.

KoMMmyHMKaTHBHBIE YHMBeEPCAJIbHbIE YUeOHbIe 1elCTBHA:

yMEHHUs 3aJlaBaTh BOIpPOCHI (B XoJie¢ nauasora W (WIM) IUCKYCCHHU) IO
CymecTBy  oOcyxnaemMoil  TeMbl, (OPMYJIHpPOBaTh CBOM  MPEAJIOKEHUS
OTHOCUTEIILHO BBIMIOJTHEHUS TIPEIIOKCHHON 3a/1a4H;

YMEHUS  TPENCTaBIsATh  TOJYYCHHBIC  pPe3yJabTaThl  IO3HABATEIIHLHOU
NEATEIbHOCTH B YCTHBIX M NHUCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTAIUI0
pe3ynbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO JKCIEpUMEHTa (J1JaOOpaTOPHOIO OIbITa,
JabopaTopHO# pabOTHI MO MCCICOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCJENOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3ZHMKAIOIIMX MPOOJeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpJIUHAILUSA
COBMECTHBIX JCHCTBHI, OINpeAeNeHUEe KpPUTEPHEB IO OICHKE KavyecTBa
BBITIOJTHEHHOW PabOThI U IPYTHE).

PeryasiTuBHbIE YHHBepCcAJbHbIE Y4eOHbIe 1eCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LEIN JACSITeNIbHOCTH, IUIAaHUPOBATD,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpaTh Hanbosee 3p(EeKTUBHBIE CIOCOOBI PEIICHUs YUeOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIBHO COCTaBJSITh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUM 3aJaHUM C Y4ETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIECTBAX U PEAKIIMSIX,
OILICHUBATh COOTBETCTBHE IOJYYEHHOT'O pE3yJibTaTa 3asBICHHON €M, yMEHHE
WCITOJIB30BATh ¥ aHAM3UPOBATH KOHTEKCTHI, IPEJIaraeMbIe B YCIIOBUH 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTEeIbHOIO
COJICp)KaHMsI, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHO pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYAlONIMMHCS HAy4HbIE 3HAHUS, YMEHUS U CIOCOOBI



JNEWCTBUM, BHUABI JEATEIBHOCTH IO MOJYYEHUIO HOBOI'O 3HAHMS, €r0
UHTEPIIPETalluY, MPEeoOpPa30BaHUIO M NPUMEHEHHUIO B PA3IUYHBIX Y4YEOHBIX U
HOBBIX CUTYaIUsIX.

K xoHIy 0Oyuenus B 8 kjacce npeMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIOUTUXCSl YMEHUM:

e PpACKpBIBAaTh CMBICI OCHOBHBIX XMMHWYECKHMX IOHATHM: aTOM, MOJIEKYJa,
XUMHYECKUU JJIEMEHT, NMPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHJI, KHMCJIOTAa, OCHOBAaHME, COJIb, IEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKHUCJICHHS, XMUMHUYECKas peakius, Kiaccuukamus peakuui: peaxiuu
COCAUHEHHUSI, PEAKUMU PA3JIOKEHUs, PpEaKUUUd 3aMEUICHUs, peaKuuu
oOMeHa, PK30- U SHJIOTEPMHUUECKUE PEaAKINH, TeIIOBON 3(hPeKT peakiuu,
SIPO aToMa, JJICKTPOHHBIA CIIOM aroMa, aToOMHas OpOUTab, PaJNYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAs M HEIOJSApHAs KOBAJECHTHAs CBA3b,
VWOHHAs CBSA3b, MOH, KATUOH, aHUOH, PAaCTBOP, MAccoOBas JOJI BEIIECTBA
(MponeHTHAsE KOHLIEHTpaIKsi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHMHUYECKHX NOHATHA U
MIPUMEHATH T MOHITHUSA MPHU OMMCAHUU BEIIECTB U UX MPEBPALLCHUN;

e HCIOJB30BAaTh XUMHYECKYIO CHMBOJHMKY JJs COCTaBlIeHUS (opmyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIINI;

e ONpENeNsATh BAJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHWS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
IIPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEAUHEHHU IO
dopmynaM, BHI XUMHYECKOM CBA3M (KOBajJeHTHAas U HOHHas) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa J[. M. Menneneena:
JEMOHCTPUPOBATh NOHUMAHHUE IEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XMMHYECKUX DIJIEMEHTOB OT MX MoJiokeHus B [lepuomnueckon cucreme,
3aKOHOB COXPAaHEHMS MAacCChl BELIECTB, ITOCTOSHCTBA COCTABA, ATOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHA ABOTaapo;

e ONUCBHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyeckoi
CUCTEMBl XHMHMYECKHX DJIEMEHTOB: Da3inyaTbh [OHATUSA «IJIABHAs
nonarpynna (A-rpynmna)» u «mnodounas noarpynna (b-rpymnmna)», mansie u
OoJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpblE HMMEIOTCS B
tabnuue «llepuoanueckass cucrema XuMmuueckux osaementoB . .
MenpneneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS AaTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij spa, 00IIee YMCIIO IEKTPOHOB
U pacmpeeeHUe X MO JIEKTPOHHBIM CIIOSM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHWYECKHUE BEIICCTBA,
XUMHUYECKHE peakuuu (10 YUCIy M COCTaBy YYAacCTBYIOUIUX B pPEAKIUU
BEILIECTB, M0 TETUIOBOMY (D (EKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAasi OMUCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIMIL;

IIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKaHUS XWMHUYECKHX [MpEBpalleHUil B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »J3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JIOJIIO BELIECTBA B pacTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSATh OCHOBHBIC OTEPAIUU MBICTUTEIHHONU EITEILHOCTH — aHAIHN3
U CUHTE3, CpaBHEHHE, 000O0ICHHE, CHCTeMAaTH3allui0, KiIacCHU(UKAIHIO,
BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3ed — Ui M3YyYEHUs] CBOMCTB
BEIIECTB M XHMHYECKUX pEaKIUui, eCTECTBEHHO-HAyYHbIE METO/bl
MO3HAHUS — HAONIOJCHWE, W3MEPEHUE, MOJICIUPOBAHHUE, JKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjiaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7a0b0paTOpHbIM  000pY/IOBaHWEM, a TakKe MpaBHiiaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH 1O BbBIIIOJIHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TMOJYyYEHUIO H COOMPAHHIO
ra3o00pa3HBIX BEMIECTB (BOMOPOJAa M KHUCJIOPOJAA), MPHUTOTOBICHHUIO
pAacTBOPOB C ONPEAECTEHHON MACCOBOW JOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh M NPOBOAUTH  XUMHUYECKHE  SKCIEPUMEHTHl IO
pacmo3HaBaHHUIO PACTBOPOB MICIIOYEH U KUCIIOT C MTOMOIIBIO WHIUKATOPOB
(maxmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIy oOyueHnus B 9 Kjacce mpeIMeTHbIC PE3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHWMHUYECKHUX TOHSATUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJla, WMOH, KaTHOH, aHWOH, IMPOCTOE BEIECTBO,
CJIOKHO€ BEIIECTBO, BAJICHTHOCTh, JJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMHUUYECKasl peakius, XUMUUYecKasl CBsA3b, TEIUIOBOM A deKT
peakiuyu,  MOJib, MOJISIPHBIM ~ 00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJICKTPOJIUTHYECKAS JHUCCOLMAIMNS, PEAKIIUA HOHHOTO
oOMeHa, KaTaiM3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble |



HEOOpaTUMbIE PEAaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKHCJIUTENIb,  BOCCTAHOBUTEINb,  OKHCIEHHME M  BOCCTAHOBJICHHUE,
aIIoTpomnus, aM(pOTEepPHOCTh, XUMHUUYECKas CBS3b (KOBAJICHTHAsl, MOHHAS,
METaJlJIMYecKas), KpUCTAJUIMYECKas pemérka, KOoppo3us METalIoB,
CIUIaBbl, CKOPOCTb XHUMHYECKOW PEaKUUH, INPENEIbHO JO0IyCTHMast
xoHuentpaus [1/IK Bemecrsa;

WJUTKOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XWUMHYECKUX IIOHATUM H
IIPUMEHSATH 3TH MOHATHS IPY OIIMCAaHUU BEUIECTB U UX NPEBPALICHUM;
UCIOJb30BaTh XHUMMUYECKYI0 CHUMBOJIMKY JUIsI COCTaBieHUs (opMyl
BEILECTB U YPAaBHEHUN XUMHUYECKUX PEAKIINIA;

ONPENEIIATh BAJICHTHOCTD U CTEIIEHb OKUCICHUSI XUMUYECKUX DJIEMEHTOB B
COCAUHEHUSAX PA3JIUMYHOTO COCTaBa, IIPUHAJIEKHOCTH BEUIECTB K
ONpeAeIEHHOMY KJIacCy COEIMHEHUN 1Mo (opMysiaM, BHJ XUMUYECKOU
CBA3M (KOBaJE€HTHAas, HOHHAsA, METAJUIMYECKas) B HEOPraHWYECKUX
COEIMHEHUSX, 3apsi/l MOHA M0 XUMHYECKON (Qopmyse, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCAVUHEHUH, TUI KPUCTALINYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

packpsiBath cMbIich [lepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATb €ro IIOHMMAaHHE: OIMCHIBaTh U XapaKTEPU30BaTh
Tabnuunyo Gopmy lleproanueckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHas moArpymmna (A-rpynma)» U «moOovHas
noarpynna (b-rpynma)», Manele u Oosbliue NEpUOJbI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpbIE MMEIOTCSI B NEPUOAMYECKON Tabmuue, ¢
YUCJIIOBBIMM  XapAaKTEPUCTUKAMH  CTPOCHUS  aTOMOB  XMMHYECKUX
3JIEMEHTOB (COCTaB M 3apsii sAapa, oOOIIee YHCIO BJIEKTPOHOB H
pacmpesieieHue HMX IO DSJIEKTPOHHBIM CIOSIM), OOBSACHATH oOOIIHNe
3aKOHOMEPHOCTH B U3MEHEHMM CBOWCTB DJIEMEHTOB M MX COCAVHEHUI B
Ipesesiax MajblX IIEPUOJOB U INIABHBIX HNOATPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YHUCIy U COCTaBy YYAcTBYIOIIMX B pPEAKUUU
BELIECTB, N0 TEIUIOBOMY 3(P(EKTy, IO M3MEHEHUIO CTEIEHEW OKUCIIECHHUS
XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEHUPUIECKHE XUMHUYECKHE
CBOMCTBA IIPOCTBIX M CJOXKHBIX BEIIECTB, NOATBEPXKAAas ONMCAaHUE
IPUMEPAMHU MOJIEKYJISIPHBIX M HMOHHBIX YPAaBHEHHMM COOTBETCTBYIOIINX
XUMHUYECKUX PEAKLUM;

COCTABJISITh YPAaBHEHHs DJEKTPOJUTUYECKOM JAMCCOLMALMM  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAILIEHHBIE YPABHEHUs PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUS peEaKlWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO  MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »J3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JIOJII0 BELIECTBA B pacTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOmolaTh  MpaBWia  TMOJB30BAaHMUSI ~ XHUMHYECKOW  TOCYIOM |
7a00paTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpallleHus ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKUUSMH 1O BBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TOJYyYEHUIO H COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U yTIICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TOJATBEPIKTAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kapobonar-, docdar-, cwiMkar-, cyabhar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUSI ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIONIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

NPUMEHSTH OCHOBHBIE ONEpPAlUd MBICTUTEIbHONU JI€ITEIbHOCTH — aHAIHU3
U CHUHTE3, CpaBHEHHE, O0OOOIIeHHE, CHUCTEeMATHU3alUI0, BbISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — JJI M3Y4YEHHUs CBOWCTB BEUIECTB U
XUMUYECKAX pEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJIbl TIO3HAHUS —
HaOMIOICHNE, M3MEpPEHHe, MOJCIUPOBAHUE, JKCIEPUMEHT (peaabHBIA U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoyudecTBO yacoB
Ne HaumeHoBaHue pa3iesioB U JJeKTpOHHbIE (HU(POBHIE)
KoHTpoJsbHBbIE IpakTHyeckune
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoThI
Pa3nea 1. IlleppoHayanbHble XHMHYECKHE IIOHATHS
Xumus — BakHas 00J1acThb
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edsoo.ru/A3R9T4T6X
MPaKTUYECKOU NesATEIbHOCTH
Je0BeKa
BemectBa ecKue
1.2 HHICCTRA 1 XHMITACCHH 15 1 https://m.eds00.ru/JOM9V8VED
peakiuu
Htoro no paszneny 20
Pa3znen 2. BaxHeiluue npeacTaBUTed HEOPraHMYEeCKUX BelleCTB
Bosnyx. Kucmopon. Ilonsitue
2.1 X poa 6 https://m.edsoo.ru/Q5A8K5W8Y
00 oxcHaax
Bonopoa. Ilonsitue o
2.2 8 1 https://m.edsoo.ru/C4H8K6T8E
KHCJIOTaX U COJISIX
Bopma. PactBopsl. Ilonstue 06
2.3 a p 5 1 1 https://m.edsoo.ru/F1X701B0Q
OCHOBaHHUSIX
OCHOBHBIE KIaCCHI
24 . 11 1 1 https://m.edsoo.ru/L3F4R7GOT
HEOPTraHWYECKUX COCTMHEHUI
Hroro no pazneny 30

Paznen 3. [lepnoanueckuii 3axkoH u [lepuognyeckasi cucrema xumnueckux 3jemMeHToB Jl. U. MenneneeBa. CTpoeHue aToMoB.
Xumunueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU




[lepronnueckuii 3aKOH U
Ilepronnueckas cucrema

3.1 XUMHYECKHX 3J1eMeHTOoB []. 1. 7 https://m.edso00.ru/C9T11 K§POM
MengeneeBa. CtpoeHue
aToma
XuMudeckas CBs3b.
3.2 OKHCIUTEIBHO- 8 https://m.edsoo.rw/W8COT2E7K
BOCCTAHOBUTEIIbHBIE PEAKIIHH
Htoro no paszneny 15
PesepBHOE Bpems 3 https://m.edsoo.ru/A3F7K3G1G
OBHIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME




9 KVIACC

KosnuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM JJeKTpoHHbIE (HU(POBHIE)
Ne i/m Kontponbnbsie  IlpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3nen 1. BemecTBO U XUMHYeCKHE PeaKIIUA
[ToBTOpeHue U yriaydieHue 3HaHUH
1.1 P M 5 1 https://m.edso0.ru/GOMSWIJ3T
OCHOBHBIX pa3/iesioB Kypca 8 kjacca
OCHOBHbIE 3aKOHOMEPHOCTH XUMHUYECKUX
1.2 . P 4 https://m.eds00.ru/R379Q6G4G
peakiui
DNEKTPOIUTHYECKAs TUCCOLHAIIHS.
1.3 P A HHat 8 1 1 https://m.edsoo0.ru/D5R5V404A
XUMHYECKUE PEAKIIUU B PACTBOPAX
Hroro no pazneny 17
Paznen 2. HemeTa/uibl M HX COeIMHEHUSA
OO61mas xapakTepuCTHKa XUMUYECKUX
2.1 B P P 4 1 https://m.edsoo0.r/FOWINIF5V
sneMeHToB VIIA-rpynmnsl. ["anorenst
OO01mas xapakTepruCTHKa XUMUIECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/STLTMILTS
COCIMHEHUS
OO61mas xapakTeprUCTHKa XUMUYECKUX
23 aneMeHTOB VA-rpymnmsl. A3o0t, pochop u 7 1 https://m.edsoo.ru/A6Y9S6H4U
WX COECIUHEHUS
OO61mas xapakTeprUCTHKa XUMUYECKUX
2.4 aneMeHToB [VA-rpynmsl. Yriaepoa u 8 1 2 https://m.edsoo.ru/Q2WSH2KSY
KPEMHUU U UX COCIUHECHUS
Hroro no pasneny 25




Pa3gen 3. MeTaaabl M HX COeAMHEHUA

3.1 OO01Ie CBOMCTBA METAJLIOB 4 https://m.edsoo.ru/C1C6H6T2M
3.2 Baxneiime MeTajuibl U UX COCIMHEHUS 16 https://m.edsoo.ru/I8G6J7RIU
Hroro no pazneny 20
Pa3nes 4. Xumus n okpyxapmas cpeia
4.1 BeniectBa 1 maTepuanbl B AKU3HU YEIOBEKA 3 https://m.edsoo.ru/Z3S8T1Q8K
Hroro no paszneny 3
PesepBHoe Bpems 3 https://m.edsoo.ru/N2U7H3F8A
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




IHOYPOYHOE INTAHUPOBAHHUE

8 KIIACC
KoysudecTBO yacoB
Ne Hara JJIeKTPOHHBbIE HU(PPOBHIE
Tema Ypoka KOHTpOJILHbIe HpaRaneCKne
n/n Bcero u3ydyeHusi  o0pa3oBaTe/ibHbIE pecypchl
padoTsI padoThbI
[Ipenmer xumuu. Posbp xumuu B
1 1 https://m.edsoo0.ru/J4C2VE8M9V
’KU3HU 4eaoBeKa. Tena u BelecTsa
IMoustre 0 MeTOAaxX MO3HAHHUS B
2 a 1 https://m.edsoo0.ru/P108ASC6T
XUMHUU
[IpakTrueckas padota Ne 1
«IIpaBuina paboTeI B 1abopaTopu
3 P . p patopui 1 https://m.eds00.ru/O5G3EODSY
U IPUEMBI 0OpAIIEHHUS C
71a00paTOPHBIM 000PYTIOBAHUEM))
YucTele BEllecTBa 1 CMECH.
4 HICCTRA 1 CMECH . 1 https://m.edsoo.ru/X1A2E3M8R
Cnioco0wI pasfeneHust cMmecei
[IpakTuyeckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha npumepe 1 https://m.edso0.rt/R6W6Z8FIX
OUYMCTKHU MTOBAPEHHOU COJIH)»
6 ATOMBI U MOJIEKYJIbI 1 https://m.edsoo.ru/J7TR1O8HI1L
XUMHUUECKUE DIIEMEHTEI. 3HAKHA
7 (CUMBOJIBI) XHMHUYECKUX 1 https://m.edso0.rt/W3U6Q6D7W
3JIEMEHTOB
[IpocThle u cnoxHBIE BELIECTBA 1 https://m.edsoo.ru/H2ZW7W8P3 A
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 https://m.edsoo.ru/EOD1LSNIN
3aKOH MOCTOSHCTBA COCTaBa
10 BEIIeCTB. XUMUYECKas hopMyIia. 1 https://m.edsoo.ru/I3Y2G1R4C
BanleHTHOCTE AaTOMOB XMUMHUUYECKUX




3JICMCHTOB

11

OTtHocuTenbHAs aTOMHAs Macca.
OTtHocuTenbHASI MOJIEKYJISIPHAS
Mmacca

https://m.edso0.ru/FON3S0A9I

12

MaccoBas qoist XUMHUYECKOT O
DJIEMEHTA B COEAUHEHUN

https://m.edsoo.ru/J6A9W4P1J

13

Konuuectso Bertectsa. Momb.
MognspHas macca

https://m.edsoo.ru/C2J5K415X

14

duznueckre U1 XUMHUYECKUE
SIBJICHUSI. XMMHYECKast peaKLnst

https://m.eds00.ru/S2R3H7N6C

15

[Ipu3Haku ¥ yCIOBUS MPOTEKAHUS
XUMHYECKHUX peaKIui

https://m.edsoo.ru/Z3F4A8K60

16

3aKOH COXpaHEHUsI MaCcChl
BEIIECTB. XUMUYECKUE YPABHECHUS

https://m.edsoo.ru/P7V8AS5Z3D

17

BrraucneHus KoJIn4uecTBa, MacChl
BEILIECTBA 10 YPABHEHUAM
XAMHYECKHUX peaKui

https://m.edsoo.ru/W9S8Y 77227

18

Kraccudukamnmss XuMHUIeCKHX
peakiuit (CoeTnHeHus,
pa3nokeHus1, 3aMeIIeHHs], 00MeHa)

https://m.edsoo.ru/KOP1L4R1W

19

M. B. JIoMOHOCOB — y4€HBIIi-
sHIuKIoneaucT. O000IIEeHNE 1
cUCTeMaTH3alus 3HaHUH

https://m.edsoo.ru/C2T2E6W6V

20

KonTtponbHas padora Nel mo teme
«BemecTBa u XMMUYECKHE
peaxkumn»

https://m.edsoo.ru/D6E9Q4E9H

21

Boznyx — cmech razos. Cocras
Bo3nyxa. Kucnopon — snemeHT u

https://m.edsoo0.ru/M6A7YOW7S




npocToe BeuiectBo. O30H

22

dusnyeckne 1 XUMHUYECKHE
CBOMCTBA KHCIIOpoaa (peakuuu
okucnenus, ropenue). [lonstue 06
OKCHJIaX

https://m.eds00.ru/O0Q4H1UST

23

CriocoObI nostyueHus KUCIopoa B
71a00paTOPUU U IPOMBIIIIEHHOCTH.
IIpumenenue kucnopona

https://m.edsoo.ru/F8Q2D2X3H

24

TennoBoii 3 PeKT XuMUIECKOI
pEaKIyu, TIOHSATHE O
TEPMOXUMHUYECKOM YPaBHEHHH,
9K30- U DHIOTEPMUICCKHX
peaKusx

https://m.edsoo.ru/Z6H4G9D8W

25

TormmBo (HeTh, yroiab U MeTaH).
3arpsi3HEHUE BO31yXa, CIIOCOOBI
€ro MpeIoTBpaIICHUS

https://m.edsoo.ru/Y2Y4M4H1B

26

[IpaxTuueckas padora Ne 3 o
teme «llomydenue u cobupanue
KHCJIOPO/Ia, H3yYCHHE €T
CBOMCTB»

https://m.eds00.ru/J2X0T0AOD

27

Boxopon — aneMeHT u mpocToe
BelecTBo. HaxoxneHnue B npupojae

https://m.edsoo.ru/ISD2B5D7A

28

dusnueckue U XUMHYECKHE
cBolicTBa Bogopoza. [Ipumenenue
BOJIOpOJA

https://m.eds00.ru/QOA7R7W60

29

IloHsTHE 0 KHCIIOTaX U COMIX

https://m.edsoo.ru/N711U1E4J)

30

CriocoObI MmoJTydeH s BOJAOPO/Ia B
naboparopuu

https://m.edsoo.ru/F4W6U5Q5Q




31

[IpaxTuueckas padora Ne 4 o
teme «[lonmydenue u cooupanue
BOZIOPO/Ia, M3YUCHHUE €r0 CBOMCTBY

https://m.edsoo.ru/A8D2B6027Z

32

MomnsipHblii 00BEM Ta30B. 3aKOH
ABoraapo

https://m.edsoo.ru/W4Y 1W4WS8C

33

Brruucnenus 00b€Ma, KOTU4YeCTBa
BEILIECTBA ra3a MO €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA WK 00BEMY

https://m.edsoo.ru/LOW2K9Q8&I

34

Brrauciienust 00bEMOB ra30B 10
YPaBHEHHIO PEaKIIMH Ha OCHOBE
3aKOHA OOBEMHBIX OTHOIIICHHH
ra3oB

https://m.edsoo.ru/M7G2D2E3H

35

dusznueckKre 1 XUMHYECKHE
CBOMCTBA BOJIBI

https://m.edsoo.ru/F3S5SH7H9U

36

Cocras ocHoBauuii. [Tloustue 00
AHIUKATOpax

https://m.edsoo.ru/I9M1C5U8J

37

Bopa xak pacTBOpuUTENb.
Hacelimiennblie n HeHACHIIIIEHHBIE
pactBopbl. MaccoBast 10uist
BEIIECTBA B paCTBOPE

https://m.edso0.ru/S7Z0N3W2D

38

[IpakTraeckas padorta Ne 5 mo
teme «l[Ipurorosnenue pacTBOpoB
C onpeAe€HHON MacCOBOM A0JIei
pacTBOPEHHOTO BEILIECTBA

https://m.edsoo.ru/LOV7U6I6H

39

KontponbHas padota No2 o teme
«Kucnopoa. Bogopoa. Boga»

https://m.eds00.ru/Y3C8C9C8Z

40

Oxkcupel: cocTaB, KiacCu(pUKaIus,
HOMEHKJIaTypa

https://m.edsoo.ru/DIA6N2BI9L




41

[Tonyuyenue u xumuyeckue
CBOMCTBA KMCIIOTHBIX, OCHOBHBIX U
aM(}OTEepHBIX OKCHUJIOB

https://m.edsoo.ru/E3USHI W8V

42

OcHOBaHUS: COCTAB,
KJIaccu(uKalus, HOMEHKIIATypa

https://m.eds00.ru/C9Z0EINSV

43

[Tonyuenue n XuMU4IeCcKre
CBOMCTBa OCHOBAHUU

https://m.edsoo.ru/W5V2Q8K1E

44

Kwucnotsr: cocras, knaccudukanms,
HOMEHKJIaTypa

https://m.edsoo.ru/F4P2A0C3V

45

[Tonyuyenue u xumuyeckue
CBOMCTBA KUCJIOT

https://m.edsoo.ru/B5SC1L3L6M

46

Conu (cpennue): HOMEHKIIATypa,
CIOCOOBI MOTYyYEHUS, XUMUYECKHE
CBOMCTBA

https://m.edso0.ru/J4B9Q5E1X

47

[TpakTruaeckas padora Ne 6.
Pemenune sxcriepuMeHTaTbHBIX
3a1a4 1o TeMe «OCHOBHBIE KIIACCHI
HEOPraHMYECKUX COCTUHECHUI

https://m.edso0.ru/E9X4K8F7W

48

I'enernueckas cBsA3b MEKIY
KJIacCaMU HEOPraHUYECKUX
COCTMHEHNN

https://m.edsoo.ru/HOUSD6A0C

49

O00011eHHE U CUCTEMATU3ALMS
3HAHUH

https://m.eds00.ru/Q6GINSL4B

50

KontponbHas padota Ne3 mo Teme
"OCHOBHBIE KJIACChI
HEOPTraHUYECKUX COeAMHEHUI"

https://m.edsoo.ru/W6J7L5I5P

51

[IepBbie mONBITKY KiacCUPUKALUN
XUMHYECKHX 35ieMeHTOB. [loHsTHe

https://m.edsoo.ru/R4S7TM4MON




O Irpymnmax CXOAHbIX 3JICMCHTOB

52

[Tepronnyueckuii 3aKOH 1
IIepuoanueckas cucrema
XUMHUYECKHX 3JieMeHTOB J[. 1.
Meneneesa

https://m.edsoo.ru/A1B9FOV6C

53

[lepuoasl, rpymnmbl, MOATPYIIIIHI

https://m.edsoo.ru/W30116R2U

54

Crpoenue atomoB. CoctaB
aTOMHBIX sifiep. M3oTormbl

https://m.eds00.ru/C9Q907Z23C

55

CrpoeHue 3J1eKTpOHHBIX 000JI0YeK
aTOMOB 3JIEMEHTOB
[Iepuonnueckont cucremsr /. 1.
Menneneena

https://m.edso0.ru/O0F6Y5C8B

56

XapaKkTeprUCTUKAa XMMUYECKOTO
3JIEMEHTA IO €0 MOJIOKEHHUIO B
ITepuonnueckoii cucreme /[I. U.
Menneneena

https://m.edso0.ru/A9C319Z5W

57

3nauenue [leproanyeckoro 3akoHa
JUTSL pa3BUTHS HAYKH U TTPAKTHKH.
. . MenneneeB — y4€HbIH,
NeJaror ¥ rpaxaaHuH

https://m.eds00.ru/K3S31400V

58

Peseprubrit ypok. O6001IeHNEe 1
cUCTEMAaTH3aInA 3HaHWH /
Bceepoccuiickas npoBepoyHast
paborta

https://m.edsoo.ru/BO9V1I4W6A

59

KontponbHas padota Ne4 o teme
«Ctpoenune atoma. XuMHYECKast
cBs3bY» / Beepoccuiickas
npoBepovHas paboTa

https://m.edsoo.ru/L2L4K005Q




DIEKTPOOTPULIATETLHOCTh aTOMOB

60 1 https://m.eds00.ru/S6R802X9B
XUMHYECKHUX DIJIEMEHTOB

61 HNonnas xuMuyeckas cBA3b 1 https://m.eds00.ru/R201T6L4S
KoBanenTHas mmo a

62 BAJICHTHAA HOHpHAs 1 https://m.edsoo.ru/GIN4H4J6F
XUMHUYECKAS CBI3b
KosanenTHas Hermo ast

63 BAJICHTHA HEMOIAPH 1 https://m.edsoo.ru/R5Q417S5K
XUMHUYECKAs CBA3b

64 CTreneHp OKUCIECHUSI 1 https://m.eds00.ru/S8U9O0D4B
OKHUCIUTENLHO-

65 HETHTEIRH 1 https://m.edsoo.ru/KOW2Q5Y1C
BOCCTAHOBUTEJIBHBIC PEAKITUU

66 OKHUCIITUTEN U BOCCTAHOBUTEIHN 1 https://m.edsoo.ru/M3D0P4C9Y
PeseprubIit ypok. O6001IeHNEe U
CHCTE 7|

67 HCTEMATH3AIIA SHAHHH T1O TeMe 1 https://m.eds00.ru/S2R4SEM7N
«Ctpoenune atoma. XuMHYECKast
CBSI3b)
Pese i ypok. O0001IIEeHNE

68 PBHDI YpOk 111 e 1 https://m.edsoo.ru/SIR1B1L6Q
cucTeMaru3anus 3HaHui
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9 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTtpoabHubie
padoThI

IIpakTH4eckune
padoThI

JlaTa
HU3yUeHust

JJIeKTPOHHBbIE HU(PPOBbIE
o0pa3oBaTe/bHbIE pecypchl

IIepnonrueckuit 3aK0H.
IIepuoauueckas cucrema
XUMHUYECKUX 3JieMeHTOB J[. 1.
Menneneena

https://m.edsoo.ru/W4Y5P2F9X

3aKOHOMEPHOCTH B U3MEHCHHUH
CBOMCTB XMMHUYECKHX JJIEMEHTOB
IIEPBBIX TPEX NEPUOOB

https://m.edsoo.ru/VEK9CIC4R

Knaccudukanus u HoMeHKIaTypa
HEOPraHMYECKUX BEIIECTB

https://m.eds00.ru/Q9Y1Y7Z00

Bunsl XuMu4ueckoil CBS3U U THIIBI
KPUCTALUIMYECKUX PEMIETOK

https://m.edsoo.ru/R9T4R3J2H

KonTtponbHas padora Nel mo reme
«[loBTOpEHUE 1 yrirydneHue
3HAaHUN OCHOBHBIX PA3ciIOB
Kypca 8 kjiacca

https://m.edsoo.ru/R3U4P4C6M

Knaccugukanus Xxummuaeckux
peakLui o pa3InyHbIM
IIPU3HAKaM

https://m.edsoo.ru/H6L.106U8O

[ToHsITHE O CKOPOCTH XMMUYECKOI
peakuuu. [loHaTHE O TOMOTE€HHBIX
U TETEPOTeHHBIX PEaKLUsix

https://m.edsoo.ru/Y8B8U8O41

ITougaTHE O XUMHYECKOM
paBHOBecuH. DakTOpHI,

https://m.edsoo.ru/S5K8G2A3K




BIIMAOIIINC HA CKOpOCTB
XUMHYECKOW peaKkIuu U
MOJIOKEHHE XUMHUYECKOT0
paBHOBeECHS

OKHUCITUTENBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUU

https://m.edsoo.ru/G9K901B1A

10

Teopust 3IEKTPOIUTUYECKOMN
Jucconuanuu. CuIIbHBIE U cna6me
DJIEKTPOJIUTHI

https://m.edsoo.ru/BOO3F108F

11

Honnble ypaBHEHUS peaKIInil

https://m.edsoo.ru/HIN3L8Y7G

12

XUMHYECKHE CBOMCTBA KUCIIOT U
OCHOBaHMUI B CBETE
MpeACTaBICHUI 00
AJIEKTPOJIUTHYECKON
JIMCCOIAITAH

https://m.edsoo.ru/T3G0X4B91

13

XUMUYECKUE CBOWCTBA COJIEN B
CBETE MPECTABICHUNA 00
AJIEKTPOJIUTHYECKON
JUCCOLMAIIUU

https://m.edsoo.ru/S1P2W3Q2V

14

[TonsTue o ruaponuse coen

https://m.eds00.ru/X9Q4S7R5D

15

O00011eHNE U CUCTEMATU3ALMS
3HAHUHN

https://m.edsoo.ru/B3H9QOWON

16

[IpakTuueckas padora Ne 1.
«Pemenne sKcriepuMeHTaTbHBIX
3a1a9»

https://m.edsoo.ru/Y2COM4K4K

17

KonTtponsHas padora Ne2 o teme
«QJIeKTpoInTHYECKast
aucconanusg. XuMHU4eCKUe

https://m.edsoo.ru/A3E5SY 1K4F




pEeaKIu B pacTBOpPaxX»

18

OO6mras XxapakTepUCTHKA
rajoreHoB. XuMHYECKUE
CBOICTBA Ha MMPUMEPE XJIOpa

https://m.edsoo.ru/L9Q3U2Z0U

19

Xnopoogopon. ComnsiHast
KUCJIOTa, XUMUYECKHE CBOMCTBA,
MOJTy4eHHUE, MPUMECHEHUE

https://m.edsoo.ru/VOY2L8YO0S

20

[Ipaktraeckas padbora Ne 2 1o
teme «llomyyeHnue consHou
KHUCJIOTBI, U3y4YeHHE €€ CBOICTB

https://m.edsoo.ru/V405C7J3Y

21

Brluucnenus no ypaBHeHUSIM
XUMUYECKUX PEaKLUH, €CIIU OJJUH
U3 PEareHTOoB J1aH B N30bITKE

https://m.edsoo.ru/R8ROJILSA

22

OO1m1ast xapakTepUCTHKA
3neMeHToB VIA-rpynmsl

https://m.edsoo.ru/USKSE8DOV

23

AmoTponHsle MouUKaK
cepnl. Haxoxxnenue cepol 1 e€
COEMHEHUH B MPUPOJIE.
XHUMHUYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/P8X9L2R2Y

24

CepoBo10poa, CTPOCHHE,
buznyecKkue 1 XuMHUYECKHe
CBOMCTBa

https://m.edsoo.ru/D1K1F5U6P

25

Oxcuppl cepsl. CepHast KMCIIOTa,
(Gu3nyeckrue 1 XUMHUYECKHUE
CBOICTBA, IPUMEHEHHUE

https://m.edsoo.ru/K2COD1Y5W

26

XHUMHUUYECKUE PEAKLUH, JIeKALUE
B OCHOBE IIPOMBIIIJIEHHOTO
crioco0a MoJyu4eHus: CEpHOI

https://m.edsoo.ru/V6V8J2S2H




KHMCJIOTBbI. XUMHYECKOE
3arpsiI3HEHUE OKPYKAIOIIEeH Cpeibl
COEMHEHUSIMH CEPbI

27

BrIuucienne MaccoBOr 10U
BBIXO0/JIa TPOJIYKTA PEaKLUU

https://m.edsoo.ru/T5SH5M5C6Q

28

OO0mras XxapakKTepUCTHKA
37eMeHTOB VA-rpynnsl. A30T,
pacrpocTpaHeHHe B IPUPOE,
¢u3nuecKkre 1 XUMHUYECKHUE
CBOMCTBA

https://m.eds00.ru/J9X6KS5ES5P

29

AmMMuak, ero pusnyeckue u
XHMMHYECKHE CBOMCTBA,
MOJIYYCHHUC U ITPUMCHCHUC

https://m.edsoo.ru/A2J3E515U

30

[TpakTrueckas padota Ne 3 mo
teme «llonyyeHue ammuaxka,
M3yYEHHE €r0 CBOMCTBY

https://m.edsoo.ru/H8A8ASGRV

31

A3oTHas KucnoTa, e€ pusnueckue
Y XMMUYECKHE CBOMCTBA

https://m.edsoo.ru/A4S5F4U0M

32

Hcnonp3oBanue HUTPATOB U
COJIE aMMOHHS B Ka4E€CTBE
MHUHEpaJIbHBIX Y100pCHHIA.
XUMHUYECKOE 3arpsiI3HEHUE
OKpYKaloIlei Cpebl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/G7Y4Q1J6P

33

®dochop. Okcun dhocdopa (V) u
docdopnas kucnora, pusndeckue
1 XUMHYECKHE CBOMCTRBA,
NOJTyYCHHE

https://m.edsoo.ru/Q5BOGIN3R




34

Hcnons3oBanue pochatos B
Ka4eCTBE MHUHEPATBHBIX
ynoOpeHuii. 3arpsi3HeHHe
MIPUPOHOM cpenbl pochaTamu

https://m.edsoo.ru/M4G5H1P30

35

Yraepon, pacipocTpaHEHUE B
npupoe, Gu3nIecKue u
XUMUYECKHUE CBOKCTBA

https://m.edsoo.ru/A9C8F1A41

36

Oxcuppl yriaepoaa, ux
(u3HUecKre U XUMUYECKUE
CBOMCTBa. DKOJIOTNYECKUE
POOJIEMBI, CBSI3aHHBIC C OKCHJIOM

yraepona (IV)

https://m.edsoo.ru/P6U7M4K9T

37

VYroanHasg KUciIoTa U €€ coin

https://m.eds00.ru/TSO1SOF1T

38

[Ipaktraeckas padota Ne 4 1o
teme "llonyyenue yriexkucioro
raza. KauectBeHHas peakiusi Ha
KapOoHaT-HOH"

https://m.eds00.ru/P6EWIW6A4C

39

[lepBoHauanbHbIe MOHATHSA 00
OpraHMYECKUX BEIIECTBAaX KaK O
COEIMHEHUSIX yTiepoaa

https://m.edsoo.ru/G506H6X1E

40

Kpemnuii u ero coenuHenus

https://m.edsoo.ru/S2F374G3N

41

[IpakTrueckas padbora Ne 5.
Pemenue skcniepuMeHTaIbHBIX
3aj1a4d mo TeMe «BakHelume
HEMETAJLIBI U BX COCAUHCHUS

https://m.edsoo.ru/YS8B8R2E1J

42

KontponbHas padota Ne3 o teme
«Baxuenime HeMeTaJUIBI U UX
COEIHEHUS»

https://m.edsoo.ru/K1E4W5F5D




OO1m1ast xapakTepUCTHKA
XMMHYECKUX 3JIEMEHTOB —
MeTajuloB. Merajuinyeckas CBs3b

43 https://m.edsoo.ru/Q5M8X3Z6L
1 METaJNTHYeCKast
KPUCTAIUINYECKAS PEIIETKA.
du3nyecKkrue CBOMCTBA METAJLIIOB
XuMHYECKHE CBOMCTBA METAJIIIOB.
44 DIIEKTPOXUMUYECKUH P https://m.edsoo.ru/M7GOF6W6K
HanpsHKEHUH METAILIIOB
O06u1me crnocoObl MoTy4eHUst
MeTtaiioB. CrutaBbl. Beraucienus
45 110 YPaBHEHUSM XUMHYECKUX https://m.edso0.ru/F9S7TU4GS5C
peaKIui, eclii OANH U3 PEarcHTOB
COJICPKUT IPUMECH
46 [TonsiTHE O KOPPO3UU METAIIOB https://m.eds00.ru/U4T6B8L6C
47 [llenounbie METaTIbI https://m.edsoo.ru/ESNOF6HT7A
48 OKCHABI H THPOKCHABL HATPUA 1 https://m.edsoo.ru/Q5F4A87Z0U
KaJust
49 meﬂoquO:;eMeﬂbHuHe METaILIbT = https://m.edsoo.ru/R9G4H2L5S
Kbl U MarHUi
50 Bakueiinme coeTMHEHNUA KaJIbINA https://m.edsoo.ru/B5B6SOF6R
51 O6O6HjeHHe 1 eHcTeMatisatit https://m.edso0.ru/Z8S2E1Y6W
3HAHUM
JKEcTKOCTE BOIBI M CIIOCOOEI €6
52 https://m.edsoo.ru/U4F1VIP9K
YCTpaHEHUS
[IpakTraeckas padorta Ne 6 1o
53 Teme "JKECTKOCTD BOIBI U METOBI https://m.edsoo.ru/T6EQU2I3W

eé yctpaneHus"




54

AIIoMUHAN

https://m.edsoo.ru/O2U1T4S00

55

AmMdoTepHbIe CBOICTBA OKCHU/IA U
THUAPOKCUIA

https://m.edsoo.ru/T7Z619U3S

56

Kemnezo

https://m.edsoo.ru/I2ROK4COE

57

OKCI/II[BI, THAPOKCUIBI U COJIN
xenesa (II) u xxenesa (I1I)

https://m.edsoo.ru/U2B9I3V0Q

58

O00011eHNE U CUCTEMATU3ALMS
3HAHUHN

https://m.edsoo.ru/ W6NOHSL7X

59

[IpaxkTuueckas padora Ne 7.
Pemenne skciepuMeHTATbHBIX
3a7a4 1o TeMe «Bakuennine
METAJIbI U UX COCIMHEHMS)

https://m.edsoo.ru/JIM4T7L4X

60

Brruucnenust no ypaBHEHUSIM
XUMUYECKHUX PEaKUUid, €CIU OJIUH
W3 PEareHTOB JIaH B U30BITKE HIIH
COAEPKUT IpuMecH. Beruncienus
MacCOBOM J10JIM BBIXOJa TPOIYKTa
peakuuu

https://m.edsoo.ru/F2G001YOK

61

O00011eHHE U CUCTEMATU3 AL
3HAHUN

https://m.edsoo.ru/W9F8E9L5N

62

KonTtponbHas padora Ne4 o reme
«Bakneiiie MeTajjIbl U UX
COCIMHCHMUS

https://m.edsoo.ru/F1EOK9H7N

63

BeniectBa u maTepuainsl B
MIOBCEIHEBHOU XU3HU YEI0BEKA

https://m.edsoo.ru/T4P9U7D4B

64

XUMHUYECKOE 3arpsi3HEHUE
OKpYKaloIlei Cpebl

https://m.edsoo.ru/COU70O0M3X

65

Ponp xumuu B perieHnun

https://m.eds00.ru/K9X9ASTOM




9KOJIOTHYECKUX MTPOOIeM

PeseprubIil ypok. O6001IeHNE 1

66 . 1 https://m.edsoo.ru/T5K5V6J3C
CHUCTEMATH3ALUS 3HAHUN
P 7| . 0000

67 C3CPBHBIH YPOK ° 111 crme n 1 https://m.edsoo.ru/Y2B8C4H2E
cucTeMaru3anus 3HaHui
P I . 0000

68 C3CPBHBIH YPOK © \I,H crme n 1 https://m.edsoo.ru/B3P1R2T3V
CUCTEMATH3ALMS 3HAHUN
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJbHOUN ITPOI'PAMMBbBI

8 KVIACC

Kon
nposepsieMor
0 pe3yJbTaTra

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI0 00111er0 00pa30BaHM s

1

ITo teme: «llepBoHauanbHbIe XUMUYECKUE TTOHATHS

1.1

PACKpPBIBATH CMBICII OCHOBHBIX XHMHUYCCKHUX HOHATHH: aToOM, MOJICKYIJIA,
XUMHYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(O,Z[HOpOI[HaH n HGO,Z[HOpO,Z[Ha}I), BaJICHTHOCTb, OTHOCUTC/IbHAA aTOMHAaA U
MOJICKYJIsIpHAsi Macca, KOJMYECTBO BEIIECTBAa, MOJb, MOJISIpHAs Mmacca,
MaccoBast 10JII XUMUYECKOTO 3JIEMEHTA B COSAMHEHUH, MOJIIPHBINA 00BEM,
XUMHYECKasi peakius, KiIacCu(UKaIUs pPeakluii: PeaKkMu COCIUHCHHS,
peaKuuu pasloKEHUs, PeaKIMU 3aMEelIeHHs, PEeakIuu OoOMeHa, IK30- U
SHJIOTEPMHUUYECKHE PEaKIUH, TEIIOBOH d(QeKT peakuu, pacTBOp,

MaccoBast I0JIsl BelecTBa (MIPOLIEHTHAsI KOHIICHTPAIHs) B pACTBOPE

1.2

WIUTIOCTPUPOBATL B3aWMMOCBA3b OCHOBHBIX XHUMHUYCCKHUX MOHATHUH U

IMPUMCHSATH OTU MMOHATHA ITPU OITMCAHUHN BCHICCTB U UX npeBpameHHﬁ

1.3

UCIIONIb30BAaTh XMMHUYECKYI0 CHMBOJIMKY [IJIsi COCTaBJieHHsS (Qopmys

BEILIECTB U YPAaBHCHUN XUMHUUYECKUX PEAKIUN

1.4

PaCKpbIBATb CMBICII 3aKOHOB COXpPAaHCHHUA MACCBI BECHICCTB, IMOCTOAHCTBA

COCTaBa, aTOMHO-MOJIEKYJIIPHOTO y4€HUs, 3aKOHa ABOraapo

1.5

ONpeaACIsAThL BAJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHBIX COCAUHCHUAX

1.6

KJaccu(UIUpOBaTh XMMUYECKHE peakuud (10 YHCIy M COCTaBy

YYaCTBYIOIIMX B PEAKIIUHU BEIIECTB, MO TEINIOBOMY 3D PeKTY)

1.7

BBIYUCIIATE OTHOCHUTCIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChbl BEIICCTB

1.8

BBIUKCIISATH MAacCOBYIO JIOJIFO XHMHYECKOro »3JieMeHTa 1o Qopmyse

COCIUHECHMS,

1.9

BBIYUCIIATE MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

INPUMCHATh CCTCCTBCHHOHAYYHBIC MCTOABLI IIO3HAHUA — Ha6J'IIOI[eHI/Ie,

U3MEpEeHHe, MOICTUPOBAHUE, SKCTICPUMEHT (PEATbHBIN U MBICIICHHBII )

ITo Teme: «Baxunenmue npeacTaBUTEIM HEOPTAHUYECKUX BEILIECTBY

2.1

PACKPBIBATH CMBICJI OCHOBHBIX XUMHYCCKUX MOHSATHH: OKCHJA, KHUCJIOTa,




OCHOBAHUCE, COJIb

2.2

ONpeeNaTh MPUHAUIKHOCTh BEIIECTB K ONpeAeNéHHOMY Kiaccy

COEMHEHUH 1o Gopmyiiam

23

KJIaCCI/I(bI/II_II/IpOBaTb HCOPTraHUYCCKUC BCIICCTBA

24

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XMMUYECKHE CBOWMCTBA BEIIECTB
Pa3JIMYHBIX KJIACcCOB, MOATBEPXkAAsl OMMCAHUE TPUMEPAMHU MOJIEKYJIIPHBIX

YPaBHEHUN COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKLIUU

2.5

IMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4E€CTBEHHOT'O
CoCTaBa, BO3MOXHOCTHU TIPOTCKAHHUA XHMUUYCCKHX npeBpameHHﬁ B

PA3INYIHBIX YCIIOBUAX

2.6

clenoBaTh  MpaBUjlaM  TOJb30BaHUS ~ XMMHMYECKOH  mocymoil U
1abopaTopHBEIM 00OpYyIOBAaHUEM, a TakKe INpaBuiiaM oOpaiieHus ¢
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKLIMSIMH 10 BBIIOJHEHHUIO
1ab0paTOPHBIX XMMHYECKUX OTBITOB II0 IMIOJYYEHHI0O U COOMpAHUIO
razoo0pa3HbBIX BEMIECTB (BOJAOpOAa U KHCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB € ONPEAECIEHHON MacCOBOW JOJIENM pAaCTBOPEHHOIO BEILIECTBA,
IUIAHUPOBaTh W MPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIENOYEH M KUCIOT C MOMOIIBI0 HHIUKATOPOB

(makmyc, penondranenH, METUIOPAHXK U APYTHE)

2.7

MPOBOAUTDH PACUETHI MO YPAaBHEHHUIO XUMUYECKOM peakiiuu

I[To Tteme: «llepmoamueckuii 3akoH u Ilepuoguueckass cucrema
xumuueckux anemeHtoB JI. WM. MengeneeBa. CrpoeHue aTOMOB.

Xumudaeckas cBa3b. OKHCIUTEIFHO-BOCCTAHOBUTEIIHLHBIC pCeakuumn»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKMX IOHATHH: SOpO aroma,
SNIEKTPOHHBIA CJIOW aroma, aToOMHas OpOUTalb, paauyc aTroma,
XUMHMYECKAss CBs3b, IMOJSpHAasT M HENOJSpHAas KOBAJICHTHAs CBS3b,
JIEKTPOOTPULIATEIIBHOCTD, HOHHAs CBsI3b, MOH, KaTHMOH, aHUOH, CTEIEHb

OKHCJICHHUA

32

KJIaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUC DJICMCHTHI

33

ONHKCBHIBaTh M XapakTepu3oBaTh TabiamuHyto ¢opmy Ilepuonnueckoit
CHUCTEMBbl XUMHUYECKUX JJEMEHTOB: pa3iauyaTh IIOHATHS «TJIaBHAs
noarpynna (Arpynma)» u «modouyHast noAarpynna (brpymnma)y», «mansie» u

«OOJIBIIIHEY MEPpUOAbI

34

packpeiBaTh cmbica  Ilepmogumueckoro 3akona J[.MI. Menneneena:




JEMOHCTPUPOBaTh MOHUMAaHUE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB

XUMHUYCCKUX DJICMCHTOB OT HUX IIOJIOXKCHHUA B HepI/IOI[I/I‘IeCKOI\/'I CUCTEMC

3.5

COOTHOCHTD 0003HaYeHNS], KOTOpbIE HMEIOTCS B Ta0IuIIE
«ITepnognueckas cucrema xuMuueckux sineMeHtoB .M. MenneneeBa» c
YUCIIOBBIMH ~ XapaKTEPUCTUKAMHU  CTPOCHUS  aTOMOB  XUMHYECKHX
9JIEMEHTOB (COoCcTaB | 3apsja  sjapa, oOmiee dYHCIO JJICKTPOHOB H

pacrpezesieHue UX Mo JIEKTPOHHBIM CIIOSIM)

3.6

ONpCACIIAATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 6HHapHI:IX COCAUHCHUAX

3.7

ONpeNeNsiTh BHUJA XUMHYECKOM CBA3M (KOBAJIGHTHAass M HWOHHAas) B

HCOPTaHUYCCKUX COCAUHCHUAX

9 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJabTAaThl 0CBOEHHUS OCHOBHOM
00pa30BaTeJIbHON MPOrPaAMMbI OCHOBHOT'0 0011ero 00pa30BaHUs

1

ITo Teme: «BemecTBo U XUMUYECKask PEaKIUs)

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XWMHYECKHUX TIOHSTHHA: pacTBOp,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, AJIEKTPOIUTUYECKAs TUCCOIHALINS,
peaKIi MOHHOTO OOMEHa, KaTajau3aTrop, XMUMHYECKOEe paBHOBECHE,
o0OpaTumble u HeoOpaTUMbIe peakuuy,
OKHCITUTEITbHOBOCCTAHOBHUTEIBHBIC peakimy, OKHCITUTEIIb,
BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTAHOBIIEHHE, aJUIOTPOIINS,
aMm(poTepHOCTh, XUMHUYECKass CBS3b  (KOBaJCHTHas, HOHHAas,
METaJUINYecKast), KpUCTaJuIMYecKas pemérka, CIUIaBbl, CKOPOCTh

XUMHYECKOW peaKkiuu

1.2

HWIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHUA U

IMPUMCHATH OTU MMOHATHA ITPU OITMCAHUHN BCUICCTB U UX npeBpameHHﬁ

1.3

COCTaBIATh YPaBHEHUS HIIEKTPOJIUTUYECKONW IUCCOLMALUU KHUCIOT,
LICJI0YE M COJIEM, IOJIHBIE M COKPALEHHBIE YPAaBHEHHs pEaKIUil

HOHHOTro oOMeHa

1.4

PaCKphIBaTh CYIIHOCTb OKHCIHUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MIOCPEICTBOM COCTABIICHUS 3JICKTPOHHOTO OajlaHCa ITHX pPeaKUuit

1.5

IIPOBOJUTH PaCYEThI 110 YPABHEHUIO XMMUYECKON peaKkIuu

Ilo Temam: «Hemeramnpl M UX coeauHeHUsI» U «MeTamiel U UX




COCOAUHECHUS»

2.1

XapaKTepU30BaTh (OMUCHIBATH) O0IIHE U CIICM(PUICCKUE XUMHUECKIE
CBOMCTBA MMPOCTBIX U CJIOKHBIX BCHICCTB, IMOATBCPIKAAss OIHNCAHHC
pUMEpaMu MOJICKYJISIPHBIX U HOHHBIX YPAaBHEHHI COOTBETCTBYIOIINX

XAMHUYECKHUX peaKu

2.2

COCTAaBJIAATb YPAaBHCHU peaKHHﬁ, MNOATBCPIKAAOIUX CYHICCTBOBAHNC

TCHETUYECKOM CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

23

IIPOTrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT HUX CTPOCHMU,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUCCKHUX HpeBpameHHﬁ B PA3JIMYHBIX

YCIIOBUSAX

24

ClIefIoBaTh MpaBHUJaM TIOJB30BaHUS XHMHUYECKOH TMOCYyIOH U
1a00paTOpPHBEIM O0OpYIOBAaHUEM, a TAKXKE IMpaBUIaM OOpaIICHHS C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHSMH II0 BBITIOJTHEHUIO
7a00paTOPHBIX XUMHYECKUX OIBITOB IO TMOJYYCHHIO M COOMPAHUIO

ra3000pa3HBIX BEIIECTB (aMMHAKa U YTIEKHUCIIOTO ra3a)

2.5

NPOBOIUTHh PEaKIMM, MOATBEPKIAIONIMNE KadeCTBEHHBIH COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABaTh ONBITHBIM IyTEM XJIOPHI-,
Opomua, wuoamn,  kapObonar, ¢Qocdar, cuwimkar, cynbdar,
THIPOKCHIMOHBI, KaTHOHBl aMMOHHMS, MOHBI M3yYCHHBIX METAJUIOB,

IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPAX HEOPraHMYECKUX BELICCTB

ITo Teme: «Xumus U OKpyKarolas cpena»

3.1

pacKpbIBaTb CMBICT OCHOBHBIX Xumuueckux mnonaruit: [IJIK

BCIICCTBA, KOPPO3Ud METAJIIIOB

3.2

IPUMEHATh OCHOBHBIC OIEPAlMHd MBICIUTEIBHON JEITEIbHOCTH —
aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIIEeHNe, CHCTeMAaTU3aINIO,
BBISIBIICHHE MPUYMHHO-CIICCTBEHHBIX CBS3€H — JJIS H3YyYEHHUS
CBOﬁCTB BCIICCTB U XHUMHYCCKUX peaKuHﬁ; eCTeCTBeHHOHaY‘-IHBIe
METOABI MO3HAHHSA — HAOJIOJCHHWE, W3MEPEHHE, MOJETHPOBAHNE,

IKCIIEPUMEHT (peabHbIN U MBICICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHMUS

1

HepBOHa‘IaJ]I)HI)Ie XHUMHUYCCKUEC ITOHATHUA

1.1

[Ipenmer xumuu. Poib XMMHHM B KU3HM Y€JIOBEKa. XMUMHUSA B CHUCTEME Hayk.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BEIIECTB

1.2

[MousaTHe 0 MeTOoax MO3HAaHUA B XUMUH. UncThle BemecTsa 1 cmecru. CrrocoObl

pas3zaeneHus cMecen

1.3

AToMBI W MOJICKYIJIBI. Xumudaeckrue d3neMeHThl. CHMBOJIBI  XUMHYECKHX

aeMeHTOB. [IpocThie U COKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE

1.4

Xumnueckas popmyna. BaaeHTHOCTP aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENBHAas ~ aTOMHasg — Macca.
OTtHocuTenbHAsE MOJIEKYJIIpHas Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA

B COCAUHECHUUN

1.5

KonnuectBo BemiectBa. Moisib. MossipHas Macca. B3anMOCBSI3b KOJMYECTBA,
Macchl W YHCIIAa CTPYKTYPHBIX eIuHUI] BemiectBa. Pacuérel mo dopmynam

XUMHUYCCKHUX COGI[I/IHGHI/Iﬁ

1.6

dusnyeckne U XMMHUYECKUE SIBICHUSA. XMMHMUYECKas peakuus U €€ NPHU3HAKU.
3aKOH COXpaHEHHs Macchl BElIeCTB. XUMHUUYeckue ypaBHeHus. Knaccudukanus

XUMUYECKHUX peakluid (COeTMHEHHUS, PA3JIOKEHUS, 3aMEIIICHUSI, 0OMEHA)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCY/I0H, € MpaBUIaMU
pabotel B nabGoparopuu U mpuéMamMu oOpaiieHuss ¢ J1a0opaTOpHBIM
o0opynoBaHWEM, HW3yYE€HHE M OMNHCaHUE (PU3NYECKUX CBOWCTB 0O0pa3IloB
HEOPraHMYECKUX BEIIeCTB, HaOmoaeHue (u3nueckux (TUIaBIeHUE BOCKa,
TasiHUE JIbJla, paCTUPAHHUE caxapa B CTYIKe, KUMEHHEe U KOHJEHCAlHs BOJbI) U
XUMHYECKHX  (TOpeHHe CBeuYd, [MpOKAJIMBaHHE METHOM  MPOBOJIOKH,
B3aUMOJICKCTBUE MeJla C KHCIIOTOHW) SBJICHUN, HAOIIOJCHHE W OIMCaHUC
IPU3HAKOB TMPOTEKAHHWS XHUMHUYECKHUX peakuuid (pa3joxkeHHe caxapa,
B3aMIMOJICHICTBHE CEPHOW KHUCIOTBI C XJOPHAOM Oapus, pa3ioKCHHE
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aUMOJICUCTBHUE XKejle3a ¢ pacCTBOPOM
conu meau(1l), m3yuenue crnocoOoB pazaencHus: cMeceil (C mMOMOIIbI0 MarHUTa,
bunpTpOBaHUE, BBITAPHUBAHKE, TUCTUIUIAIMSA, Xpomarorpadus), MpoBeacHUE

OYHCTKH HOBapeHHOﬁ COJIH, HaGHIO,Z[GHI/IG " OIIMCAaHUC PE3YJIbTATOB ITPOBCACHU A




OTBITA, WLTFOCTPUPYIOMIETO 3aKOH COXPAaHEHHsS] MAacChl, CO3JaHHE MOJelei

MOJIEKYJ (IIapOCTEPKHEBBIX )

Bakueiiue npeacTaBUTEIN HEOPraHUYECKUX BELIECTB

2.1

Bo3ayx — cmech razoB. CocrtaB Bo3zmyxa. Kuciopoa — ajneMeHT W mpocToe
BemecTBO. HaxoxkeHue Kuciopona B MpUpone, GU3HYECKHE W XUMHUYECKUE
cBoiictBa (peakiuu ropenus). Oxcunsl. [Ipumenenne kucmopoaa. CrocoOsr
MOJIyYCHUsI KHUCIIOpOJa B JIADOPAaTOPUU W TMPOMBINUIEHHOCTH. KpyroBopor

Kucinopoaa B npupoae. O30H — ammorponHast MoAUpUKAIMS KHCIOpoaa

2.2

TennoBoil 3P PeKT XUMUIECKON peakiiui, TEePMOXUMUYECKUE YPaBHEHHSI, SK30-
U DHAOTEPMHYECKUE peakuuu. TOIMBO: yroib U MeTaH. 3arpsi3HEHUE BO30yXa,

yCcUJIeHHE TapHUKOBOTO 3¢ ekra, pazpyiieHne 030HOBOTO €05
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Bonopon — snemeHT M mpocToe BemiecTBO. HaxoxneHue Bomopopa B MpUPOIE,
¢u3nueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYEHHS.

Kuciote! u comm
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MousipabIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHUSIM

2.5

®dusznyeckue CcBoWcTBA BOAbl. Boma kak pacTBopuTenb. PacTBOpBLI.
HacmmeHHHe 1N HCHACBIIICHHBIC PACTBOPHI. PaCTBOpI/IMOCTI: BCIICCTB B BOJC.
MaccoBasi 107 BeleCTBAa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B mpupoje U B KHU3HU 4desoBeka. Kpyrosopor
BOJABI B TpUPOAC. 3arps3HEeHHWE TMPUPOIHBIX BoJA. OXpaHa ©W OYHCTKA

MPUPOAHBIX BOJL

2.6

Knaccudpukanuss Heopranmueckux coeauHenmit. Oxcuapl. Knaccuduxarms
OKCHJIOB: coJieoOpa3zyromie (OCHOBHBIC, KHCIOTHBIE, aMdoTepHbie) U
HeconeoOpasyromue. Homenknarypa okcumoB. Du3nyueckne U XUMHUYECKHE

CBOICTBa OKCHOB. [losryueHne okcuoB

2.7

OcnoBanns. Krnaccudukanus oOCHOBaHHWE: IMENOYM H  HEPACTBOPUMBIC
ocHoBaHus. Homenkiarypa ocHoBanuii. dusnyeckue U XUMUYECKUE CBOMCTBA

ocHoBaHMH. [TonyueHne ocHOBaHUA

2.8

Kucnorel. Knaccudukanus kuciaor. Homenknarypa kucnor. ®dusnyeckue u
XMMHYECKHE CBOMCTBAa KHCIOT. Pan axktuBHOocTH MeTayioB H.H. Bekerosa.

[Tonyuyenue kucior

2.9

Comu. Homenknarypa coneil. ®@uznueckue M XUMHUYECKHE CBOMCTBA COJIEH.

[Tonyuenue coneit

2.10

I'ereTmueckas CBA3b MEXKIY Ki1acCaMU HEOPTraHUYCCKUX COGI[I/IHCHI/Iﬁ




2.11

XUMUYECKUN  OKCHEPUMEHT: KadeCTBEHHOE OIpeAesieHuEe  COAEpKaHHs
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, cOOMpaHMe, paclio3HaBaHHE U M3YyUYECHUE
CBOMCTB KHCJIOpOJa, HAOMIOEHNE B3aUMOACHCTBHSI BEIIECTB C KUCIOPOJIOM U
yCIIOBHS BO3HUKHOBEHUS M MPEKpaIleHus] ropeHus (moxapa), 03HaKOMIJICHHUE ¢
oOpa3liaMu OKCHUJIOB M OIMCAHWE MX CBOMCTB, TMOJy4YeHHE, COOMpaHue,
pacro3HaBaHHe W HM3y4YeHHE CBOMCTB BOJIOpOJa (TOpPEHHE), B3aMMOJCHCTBHE
Bogopoaa ¢ okcuaoMm Meau(Il) (BO3MOXKHO HUCIIOIB30BaHKUE BUICOMATEPHATIOB),
HaOrofieHne OoO0paslloB BEIECTB KOJUYECTBOM 1 MOJb, HCCIEIOBAHUE
OCOOCHHOCTEl pacTBOPEHHs BELIECTB C PAa3IMYHOM PaCTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHON MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJCUCTBHE BOJbI C MeTalslaMd (HATPUEM U KaJbI[UEM)
(BO3MOKHO HCIIOJIb30BaHME BHJICOMATEpHANIOB), OIPEACICHUE PACTBOPOB
KUCIIOT W IIEJNOYed C TMOMOIIbI0 HHAWKATOPOB, HCCIEIOBaHHE OOpa3IoB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIacCOB, HAOIIOACHUWE H3MEHEHUS
OKpPAacKM MHIUKATOpPOB B pacTBOpax KHUCIOT U IeJo4yel, H3ydeHHe
B3aumoeiictBusi okcuga meau(ll) ¢ pactBopom cepHON KHCIOTBI, KUCIOT C
METaJJIaMH, PEaKIMi HEUTpaIM3aliu, TOJTy4YEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHUE OJHOrO0 MeTaula JApPYTMM M3 pacTBOopa COJIM, pEUICHHE
9KCIIEPUMEHTANBHBIX 337au Mo TeMme «BakHelilue Kiacchl HEOPTraHMYECKUX

COEIUHEHUIT»

[Iepronnueckuii 3akoH U llepuoanyeckast cucreMa XMMUYECKUX 3JIEMEHTOB
.. Menneneea. CtpoeHre aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTETBHO-

BOCCTAHOBUTCIILHBIC PCAKIIUN

3.1

[lepBble MOMBITKM KJIACCHU(PUKALMKM XUMHUYECKUX dieMeHTOB. [loHsTHe O
Ipynnax CXOJIHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJlIbI,
rajJloreHbl, MHEPTHBIC Ta3bl). DJIEMEHTbI, KOTOpble 00pa3yioT am@oTepHbIE

OKCHJIbI ¥ TUJPOKCHIBI

3.2

[Iepuognueckuit 3akoH. [lepuoguueckas cucreMa XUMHYECKUX di1eMeHToB [1.1.
Menneneena. Kopotkonepuoanas u JUTUHHOTIEPUOTHAS dhopmbl
Ilepuonnueckoit cucrembl xumudeckux dneMmeHtoB .M. Menneneesa.
Ilepuoapr u rpynmbl. PU3MYECKUH CMBICT MOPSIKOBOTO HOMEpa, HOMEpPOB

nepruoaa U rpymiibl 3JICMCHTA

3.3

Crpoenne atoMoB. CoctaB aTOMHBIX saaep. M3oronbl. Dnektponsl. CTpoeHMe
JIEKTPOHHBIX 000J04YeK aroMoB IMepBbIX 20 XUMHUYECKHUX 3JIEMEHTOB

ITepuognueckoii cucremsl .M. MenneneeBa. XapakTepuCTUKAa XUMHUYECKOTO




3JIEMEHTa MO ero nojoxeHuto B [lepuoguueckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH H3MEHEHUs paguyca aTOMOB XHUMHYECKHX HJIEMEHTOB,
METAUIMYECKMX M HEMETaUIMYEeCKUX CBONCTB IO TpYINaM M MEPHOJIaM.
3nauenue Ilepuonuueckoro 3akoHa u Ilepronnueckol CUCTEMbl XUMHYECKHUX
JJIEMEHTOB I pa3BUTUsA HAayku W npaktuku. .M. MenneneeB — yd€HbI U

rpaKIaHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHass (mojisipHass M HEMOJSPHAs) CBA3b.

3H€KTpOOTpI/IHaTG.HBHOCTB XUMHYECKHX dJIeMeHTOB. MoOHHAas CBS3b

3.6

Crencub okucieHus. OKHCINTEIFHOBOCCTAHOBUTCIIHHEIC pCaKknu. HpOI_IGCCBI

OKHCJICHMS B BOCCTaHOBJICHHA. OKHUCINTEIN U BOCCTAHOBUTEIIHN

3.7

XVUMUYECKUN HKCIEPUMEHT: H3y4eHHe OO0pa3loB BEIIECTB METAIOB U
HEMETAJUIOB, B3aMMOJIEUCTBUE THUAPOKCHAA IIMHKA C pPacTBOpaMU KHUCIOT U
niesouel, MPoBEACHHUE OMBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIbHO-

BOCCTAHOBUTENIbHBIX peaKluil (ropeHue, peakliuu pa3ioKeHUsl, COeTMHEHUS)

9 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

BemectBo 1 xumuyeckas peakuus. Ilosropenue

1.1

IIepnonnueckuit 3akoH. Ileproauyeckas cucrema XuMUYECKUX 31emMeHToB J1.1.
MenpeneeBa. CTpoeHuE aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEpPBbIX TPEX MNEPUOAOB, Kalus, Kalblusi MU UX
COCAMHEHHI B COOTBETCTBUU C TOJOKEHUEM 3JIEMEHTOB B llepmoanueckoii

CUCTCMC U CTPOCHUCM UX AaTOMOB

1.2

CtpoeHne BemiecTBa: BHUIBI XHUMHUYECKOW CBSI3U. THUIBI KPUCTATUTMYECKHX
pelETOK, 3aBUCUMOCTD CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU
1 BUJa XUMHUUYeCKor cBsi3u. Kitaccudukamnusi 1 HOMEHKIaTypa HEOPraHUIECKUX
BEILIECTB (MEXIyHApOAHas U TpUBHAIbHAs). XUMHUYECKHE CBOMCTBA BEILECTB,
OTHOCSIIUMXCA K Ppa3JMyHbIM KJaccaM HEOPraHWYECKUX  COCIMHEHUM,

IFCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCILICCTB

1.3

Knaccuukanus XuMUYECKHX PEaKIMi 10 Pa3IUYHBIM MPU3HAKaM (110 YHCITY U
COCTaBy Yy4YacTBYIOUIMX B pEaKLUU BEIIECTB, MO TEMIOBOMY 3(dexTy, Mo
M3MEHEHHIO CTENeHEW OKHCICHHMS XMMHUYECKHX 3JIEMEHTOB, MO0 OOPaTUMOCTH,

0 y4acTHI0 KaTtaim3aropa). OK30- U  OSHIOTEPMHUYECKHE pPEaKIuH,




TepMOXUMHUYECKHE ypaBHEHUs. [IoHATHE O CKOPOCTH XMMHUUYECKOM peakinuu

1.4

[Tonsitue 06 0OpaTUMBIX W HEOOPATUMBIX XMMHUYECKUX peakiusax. [lonarue o
TOMOTCHHBIX U I'CTCPOTCHHBIX PCAKIHAX. ITonsaTue 0 XUMHUECKOM PaBHOBCCHUU.
@dakTopbl, BIUSIONIME HAa CKOPOCTh XHMHYECKOW pPEaKIHd W TOJOXKCHHE

XUMHYCCKOTI'O paBHOBCCUSA

1.5

OKUCINUTEIHLHO-BOCCTAHOBUTEIHHBIE pcaKknuu, BHGKTpOHHBIﬁ 6aJ1ch
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM  peakuuu. CocTaBieHue  ypaBHEHUU
OKHCJIINTCIbHO-BOCCTAHOBHUTCIBbHBIX peaKuHﬁ C HCIIOJbB30BaHUEM MCTOAA

AJICKTPOHHOTO OajaHca

1.6

Teopust 3MEKTPONTUTUYECKON TUCCOUUALMHU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Karnonsl, aHnoHbl. MexaHu3M IUCCOLMALMU BEUIECTB C Pa3IMYHBIMU BUJIAMU
xumuueckoi cBs3u. Crenenb quccounanuu. CUIIbHBIE U clla0dble 3JIEKTPOIUTHI.
Peakiium moHHOTO OOMeHa. YCIOBHSA MPOTEKaHMs PEaKUMii MOHHOro oOMeHa,
MOJHBIE W COKpall€HHbIE WOHHBIE ypaBHEHHMS peakuuid. CBOWMCTBa KHUCIOT,
OCHOBAaHMH W coOJlel B CBeTe TNPEACTABICHUNA 00 DSICKTPOIUTHYECKON

nuccounanuu. KauectBeHHble peakiiyii Ha MOHBL. [loHsITHE O TUApOIN3E coneit

1.7

XUMHUYECKUN OSKCIEPUMEHT: O3HAKOMIICHHE C MOJEISIMH KPUCTALTUYECKHIX
pPEIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
anmMasa), CJIOXKHBIX BEIIECTB (XJIOpUJa HATpHsi); UCCIEIOBAaHUE 3aBHUCHUMOCTU
CKOPOCTH XHMHYECKOM peakuuud OT BO3ACUCTBUSA pa3INYHbIX (DAKTOPOB;
UCCIICIOBAaHUE  DJIEKTPOMPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Mpoliecca
JIUCCOLMAIMU  KHUCIOT, IIeno4ed u  cojeil  (BO3MOXKHO HCHOJIb30BaHUE
BUJICOMATEPHAIIOB); TPOBEACHHE ONBITOB, WIIIOCTPUPYIOMIUX TPU3HAKU
MPOTEKaHUS PEeaKkIuii HOHHOTO oOMeHa (0Opa3oBaHUE OCajKa, BhIICIECHUE Ta3a,
o0Opa3oBaHKe BOJbI); OIBITOB, WJUTFOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIBHO-
BOCCTAaHOBUTENBHBIX pEaKUMi (TOpeHHE, PEaKluu Pa3JIoKEHUs, COCIUHEHUs);
pacrno3HaBaHHe HEOPTAHUYECKUX BEIIECTB C MOMOIIbIO0 KAYeCTBEHHBIX peaKIui

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3aJa4

Hemeramie! 1 ux COCIUHCHUA

2.1

OO6mrast  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIe cTeneHn okucieHus. CTpoeHne u (hU3n4ecKre CBONCTBA IPOCTHIX
BEIIECTB — TaJlOT€HOB. XHMHUYECKHME CBOWCTBA Ha TIpUMEpE XJopa
(B3auMoJIelicTBHE C MeETaUlaMH, HEMETaJUlaMH, IIejIoYyaMu). XJIOPOBOAOPOI.
CongHast KHCJIOTAa, XUMUYECKUE CBOWMCTBA, MOJy4YEeHHUE, MpUMEHEeHHe. JleiicTBue

XJIOpa ¥ XJIOPOBOAOPOJA HAa OPraHU3M YeJOBEKa. BaxkHenmme XJIOpUIbl U UX




HaxO0XXJICHHUE B IIPUPOJIC

2.2

OO6mrast xapaktepuctuka d7eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe CTeNeHn okucieHus. CtpoeHue u pusnyeckue cBOWCTBa
MPOCTBIX BEHIECTB — KHUCJIOpPOAa M CEphbl. AJUIOTPONHBIE MOAU(PUKAIUU
KHCIIOpo/la U cepbl. XUMHUECKHUE CBoOiicTBa cepbl. CepoBOIOpPOA, CTPOEHUE,
¢busznueckue U XUMHUYECKHEe CBOMCTBAa. OKCHUIBI Cepbl KaK IMpeICTaBUTEIH
KHUCJIOTHBIX OKCHIOB. CepHas KHUCIOTa, (PU3NYECKHEe U XUMHUYECKUE CBOMCTBA
(oOmue Kak MpencTaBHTEN Kiacca KUCIOT U crenuduieckre). XuMHUYECKHUEe
peakiyu, JeKale B OCHOBE MPOMBIIIICHHOTO CIOc00a IMONy4eHUs] CEepHOM
kuciaotel. [Ipumenenue. Conm cepHOM KHUCIOTHI, KaUeCTBEHHAs pEAKIHs Ha
cynbdar-uoH. Haxoxaenue cepbl U €€ COCIMHEHUH B MpHpoJe. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAlomle Cpelbl COCTUHEHUSIMU cepbl (KUCIOTHBIE JT0XK[IH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €T0 MPe0TBPAIICHUS
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OOmast xapaktepucTuka 35eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENICHN OKHUCIIECHHS. A30T, paclpoCTpaHeHHE B IPHPOJE,
¢usnyeckue U XuMu4eckue cBoiicTBa. Kpyrosopor asora B mpupoje. AMMHUAK,
ero (usndeckne M XMMUYECKHE CBOMCTBa, moiydeHue u npumeHenue. Conm
aMMOHMs, HX (u3nyeckMe ¥ XHMHUYECKHE CBOMCTBA, MpPHUMEHEHHE.
KauecTBeHHast peaknys Ha MOHBI aMMOHHS. A30THasl KUCIIOTa, €€ MOJIydYeHHe,
¢usnyeckue W XMMHUYECKHE CBOicTBa (00IIME Kak IpeACTaBUTENS Kiacca
KHCJIOT M cnenuduueckue). Mcrmomp3oBaHue HUTPATOB W COJICH aMMOHHS B
KayecTBE MHUHEPAJBbHBIX yI0OpeHuil. XUMHUECKOe 3arpsi3HEHHE OKpYKaromien
Cpenbl COETMHEHUSIMA a30Ta (KUCIOTHBIC JIOXK/IH, 3arpsI3HEHHE BO3/yXa, HOYBBHI

1 BOJIOEMOB)
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®ocdop, amnorponHsie Mogudukanuu Gocdopa, puznyeckrne U XUMUYECKHE
croiictBa. Oxcun ¢ocdopa(V) u dochopHas kuciaora, QGUINIECKUE W
XMMHYECKHE CBOMCTBa, monydeHue. lcmomp3oBanme ¢docdaToB B KauecTBe

MHUHEPAIBbHBIX YA0OpEHHI

2.5

OOmast xapaktepuctuka 31eMeHTOB [VA-rpymmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YTIJepol, aUIOTPOIHbIE
MOIU(UKAIMK, PACIPOCTPaHEHHE B MPHUpPOJE, (U3NYECKHEe M XUMUYECKHE
cBoiictBa. Ancopomus. Kpyrosopor yriepoaa B npuponae. Okcuabl yriepona,
ux (uznyeckre M XMMHUYECKUE CBOMCTBA, JACUCTBHE HA >KHUBBIE OpPTaHU3MBI,
MOJIy4eHUE U TpPUMEHEHHE. DKOJIOTHYeCKre IPOoOIeMbl, CBA3aHHBIE C OKCHJIOM

yraepona(IV); rumore3a Tr00aTbHOTO MOTEIUICHHUS KJIMMATa; MapHUKOBBIN




apdext. YrompHas kuciora W €€ cond, UX (HUINYECKUEC U XUMHUUYECKHE
CBOHCTBa, MOJy4YeHUE U NpuMeHeHue. KadecTBeHHas peakuuss Ha KapOOHAaT-
noHbl. Vcnonp3oBaHne KapOOHATOB B OBITY, MEAWIIUHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO3AMCTBE

2.6

[lepBoHayanbHBIE TOHATUS 00 OPraHUYECKHX BEIIECTBAX KaK O COEJAMHEHUSX
yriaepoaa (MeTaH, STaH, OSTWJEH, AUETHIIEH, 3TaHOJ, TJHUIEPUH, YKCYyCHas
kuciora). Mx cocraB M xummuueckoe crpoeHue. llonstue o Ouonormuecku
BaXHBIX BEILIECTBaX: XHpax, OeNKax, yrieBoJax — U HX pOJIU B KHU3IHU
yenoBeka. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX UM HEOPraHMYECKHUX

COETUHEHUN

2.7

Kpemuwnii, ero ¢Qusnueckue W XUMUYECKHE CBOWCTBA, TIOJYYCHHE W
npuMmenenne. CoequHeHUs KpeMHUs B mpupoje. OOmme mpeacraBieHus o0
okcuae kpemuusA(IV) u kpemuueBo kucinote. CHMIMKAThI, UX UCIIOIH30BAaHHE B
OBITY, MEIUIIMHE, MPOMBIIICHHOCTH. BaskHEHIIIe CTPOUTETbHBIC MaTEePHAIIBI:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, Xxene300eToH. IIpobiembr OGe3omacHOTro

HCIOJIb30BAHUA CTPOUTCIIBHBIX MATCPUAJIOB B HOBCGHHGBHOﬁ KHU3HHU

2.8

XUMHUYECKUN SKCIEPUMEHT: H3y4eHHE OOpa3llOB HEOPTaHMYECKUX BEIIECTB,
CBOWCTB COJISTHOM KHUCJIOTBHI; MPOBEACHUE KAYECTBEHHBIX PEAKIUNA Ha XJIOPHU-
MOHbI M HaOJIOJCHUE MPU3HAKOB HUX MPOTEKAHUs; OIBITHL, OTpaKAIOIIHNE
¢bu3nyecKkrue 1 XMMUYECKHE CBOICTBA raJIOr€HOB M UX COCAMHEHUN (BO3MOXKHO
UCTOJIb30BaHNE BHJICOMATEPUAIOB); O3HAKOMJICHHE C 00paslamMH XJOpPHUIOB
(ramoreHuI0B); O3HAKOMJICHHE C oOOpa3llaMH cepbl U €€ COeAMHEHUSIMHU
(BOBMOXKHO  HCIIOJIb30BaHME BHJEOMATEpHAliOB); HAOJIOJEHHE Mpolecca
oOyrIvMBaHUs caxapa TOJ JCUCTBHEM KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTHI;
U3yueHHe XMMUYECKHX CBOMCTB paz0aBIIEHHOW CEpHON KHCIOTHI, MPOBEACHHE
KayeCTBEHHOW peakuuMu Ha Cynb(par-MoH | HAONMIOJCHHWE TMpu3HaKa ¢
MPOTEKAHUS;, 0O3HAKOMJICHHE ¢ (PU3NIECKUMH CBOMCTBaMHU a30Ta, pochopa u ux
coeMHEHUIl (BO3MOXKHO HCIOJB30BAHUE BHJIEOMATEpUANIOB), oOpa3amu
a30THBIX U (oChHOPHBIX YAOOPEHUH; OyYeHUE, COOMpaHKe, pacliO3HABAHUE U
U3Y4YEHHE CBOICTB aMMHaKa; IPOBEJCHHE KAauEeCTBEHHBIX pEakUuil Ha HOH
amMmMoHHUA U ¢ocaT-uOH U U3YUYEHHE TPU3HAKOB HX MPOTEKaHUS,
B3aMMO/JICIICTBUE KOHIIECHTPUPOBAHHON a30THOM KHCIIOTHI C MEAbIO (BO3MOXKHO
WCIOJIb30BaHNE BHJIEOMATEPHANIOB); HM3yUYE€HUE MOJEIe KPUCTAUTMUECKUX
peméTok anmaza, Trpadura, (QyUIepeHa; O3HAaKOMIIEHHE C IPOIECCOM
azicopOIMU PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM MU YCTPOICTBOM

NPOTHBOra3a; MOJy4YeHUEe, coOMpaHHe, paclo3HaBaHME U H3Y4YCHHUE CBOMCTB




YIJEKUCIOro rasa; IMpOBEIEHHWE KAyeCTBEHHBIX peakluii Ha kapOoHAaT- u
CHWIMKAT-MOHbl U H3YyYEHUE TMPU3HAKOB HX NPOTEKAHUS; O3HAKOMIICHHE C
MPOJYKIIMEH CHJIMKATHON MPOMBINIIEHHOCTH; PELIEHUE HKCIEePUMEHTAIbHBIX

3a71a4 110 TeMe «BakHeNIe HeEMETAUIBI U UX COEAUHEHUS)

MerTaibsl 1 uX COCIUHCHUA

3.1

OO0mas xapaKTepUCTUKa XUMHUYECKHUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUM UX
nojnoxxenus B llepumoamyeckoid cucreme XuMHueckux dnemMeHtoB J[.U.
MenpeneeBa u crpoeHus aroMoB. CTpoeHne MeTaiioB. MeTandeckast CBsI3b U
METa/UTMYecKasi KpUCTAUTMYeCKass pemérka. ODJEKTPOXMUMHYECKUN P

HaIpsHKEHUN METaJUIOB

3.2

dusnuecKkue ¥ XUMHUECKUE CBOMCTBA MeTasioB. OOIMe crocoObl MOdy4YeHHUs
MeTauioB. [ToHATHE 0 KOPPO3UHM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
koppo3uu. CrutaBsl (CTallb, YyryH, JIOPATIOMUHUHN, OpOH3a) U UX NIPUMEHEHHE B

OBITY U IPOMBILIIEHHOCTH

3.3

[[lenounsle MeTaybl: moJiokeHHE B llepuoamyeckoln cucteMe XUMUYECKUX
sanementoB /.M. MenaeneeBa; cTpoeHHE WX aTOMOB; HaXOXKJIEHUE B MPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha IpuMepe HaTpus U Kanus). OKCUIbI U
TUIPOKCUIIBI HATpusi W Kanus. [IpruMeHeHHe WIEIOYHBIX METaUIOB U HUX

COE€IUHEHUN

3.4

IIlenoyHO3eMENBHBICE ~ METAJIBI  MarHUd M KaJbIIMA: TIOJOXKEHUE B
[Tepuonuueckoit cucreme xuMuueckux 3memMeHToB JI.1. MenaeneeBa; ctpoeHue
WX aTOMOB; HaxoxiaeHue B mnpupoge. dusmyeckrue W XUMUYECKHUE CBOWCTBA
MarHus W Kaublius. BaxkHeWmne coequHeHUs Kaiblus (OKCHA, THIPOKCHI,

conn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

AmomuHui: nonoxeHue B Ilepuomuueckoil cucreMe XMMHYECKUX 3JIEMEHTOB
J.. MenaeneeBa; CTpoeHHE aToMa; HaxXxOXAeHUE B mpupoae. duznueckue u
XMMHYECKHE CBOMCTBA AIFOMHUHUS. AM(pOTEpHBIE CBOMCTBA OKCHIIAa M TUIPOKCHIA

AJTFOMHUHUA

3.6

Keneszo: nonoxenne B [leprnoanueckoi cucremMe XumMudeckux sineMenToB J[. M.
MeneneeBa; CTpoeHUE aTOMa; HaxoXKJIeHWe B mpupone. Dusznueckue u
XUMHUYECKHE CBOWMCTBa kene3a. OKcuapl, THAPOKCUIb U conun kene3a(ll) u

xene3a(lll), ux cocras, CBOMCTBA U OTyUYECHUE

3.7

XUMHUYECKUH IKCTIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3liaMu METAIIJIOB U CILIABOB,
ux (u3nueckuMH CBOMCTBAMHU; U3YYEHHE pEe3yJIbTaTOB KOPPO3UH METAIJIOB

(BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB), ocoOeHHOCTEH




B3aUMOJICMCTBUS OKCHJA Kajdbllud ¢ HATpUs C BOJOM  (BO3MOXKHO
WCIIOIb30BaHUE BHJIEOMATEPHANIOB); HUCCIIEIOBAHHE CBOWCTB >KECTKOW BOJIBI;
mporecca TOPEHHS JKelne3a B KUCIopoae (BO3MOXKHO — HCIIOJIb30BaHHE
BHJIEOMATEPHUAIIOB); TPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIUN HA HMOHBI
(MarHmsi, KanbIus, amroMuHus, nuHKa, sxkeneza(ll) m xemesa(Ill), memu(Il);
HaOIIIO/IEHNE U OMKCAaHUE MPOIECCOB OKPAIIMBaHUS TUIAMEHU WOHAMH HATPHS,
Kass ©W  Kaimblud  (BO3MOXKHO  HWCIIOJIB30BaHHWE  BHJICOMATEPHUAIIOB);
uccienoBanre aM(pOTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS M THUIPOKCHIA
LIMHKA; PEIIEHUE SKCIIEPUMEHTAIIBHBIX 3a7]a4 10 TeMe «BaxkHelme MeTauibl 1

nX COCOANHCHUA»

XuMHS ¥ OKpYXKarolas cpena

4.1

HoBbie maTepuanbsl u TexHonoruu. BemectBa U marepuainbl B IMOBCEIHEBHOMN
JKW3HU 4YesloBeKa. XUMHUs U 3J0poBbe. be3omacHoe MCMoib30BaHUE BEIIECTB U
XUMHYECKUX peakiuii B ObiTy. [lepBas momomis Mpu XUMHYECKHX OXKOTaxX U

OTpaBJICHUAX

4.2

OCHOBBI ~ JKOJOTMYECKOM  TPaMOTHOCTH.  XHMHYECKOE  3arpsi3HECHUE
okpyxaromed cpenst [IJIK. Pons XuMuu B pelieHHH SKOJIOTHYECKUX MPOOIIEM.
[IpupomHble MCTOYHUKH YIJIEBOJOPOJOB (Yroyib, MPUPOIHBIN Ta3, HEQPTH),

MPOAYKTHI UX EPEePadOTKU, UX POJIb B OBITY U IPOMBIIICHHOCTH

4.3

XUMUYECKUH 3KCIEPUMEHT: U3ydeHrne o0pa3loB MaTepuanoB (CTEKJIO, CIIaBbI

METAJIJIOB, ITOJIMMEPHBIE MAaTEPUAJIb)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJIbTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa30BaTeILHOM
NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa3zoBanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TMI03HABa€MOCTHU SIBIEHUH MPUPOAIbI, MOHUMAHUE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XUMHUYECKOW HAyKH KaK OOJACTH COBPEMEHHOIO
€CTECTBO3HAHMS, KOMIIOHEHTa O0OIIed KyJabTyphl U MPaKTUYECKOU
NESTEIIbHOCTH 4YeJIOBEKa B YCIOBHUSX COBPEMEHHOro OOIIecTBa;

IMOHUMaHHEC MECTAa XUMHUU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

0 HAY4YHBIX METOJaX IO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUA BCIICCTB U UIYUCHUA
XUMHUYCCKHUX peaKuHﬁ; YMCHUC HCIIOJIB30BaTh MOACIN JJIA

0OBSICHEHUS! CTPOCHUS aTOMOB M MOJICKYJT

1.3

o cepax mpodeccHoHaTBHOIN AEATENPHOCTH, CBA3aHHBIX C XUMHEH 1
COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMM Ha JIOCTHIKCHHUSAX
XMMHYECKOW HAyK{, YTO IO3BOJIUT OOYYaIOIIMMCSI paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayeit mpodeccnoHaIbHON e TeNbHOCTH
U cIenaTh OCO3HAHHBIN BHIOOp XMMHH KaK MPO(UIBHOTO IpeaMeTa

MU MIEPEX0/I€ Ha YPOBEHD CPEAHETO 00IIero oopa3oBaHus

Bianenne cucreMod XMMHMYECKUX 3HAHUM U YMEHHE IPUMEHATH

CUCTEMY XUMHUUYCCKUX 3H3HHI>1, KOTOpas BKIIHOYACT:

2.1

BaXHCHINIME XUMHUYCCKHUC IIOHATHS: XHMHYCCKHUHM DJEMEHT, aToM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HEOJHOPOJHAs CMeCh, OTHOCHTEIIBHBIC aTOMHas M MOJICKYJIsIpHAs
MacCChbl, KOJIMYCCTBO BCIICCTBA, MOJIb, MOJIIpHAdA Macca, MOHHpHBIﬁ
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHss), XUMHUUYECKas
peaKIysi, PEeaKiMu COCIUHECHUS, PEAKIMH pPa3NIOKEHHS, PEaKIuu
3aMeIIeHUs, peakimu OOMEHa, TEIUIOBOW 3(PQeKT peakiuu, 5K30- U
DHJIOTEPMHUYECKHE pPEaKIMH, PACTBOP, MAccoOBasi OIS XHUMHYECKOTO
JJIEMEHTA B COCAMHEHUH, MacCOBas JIOJIS M MPOLICHTHAS KOHIICHTPAITUS

BCIICCTBA B paCTBOPC, AAPO aToMa, BHGKTpOHHBIﬁ cliou aToMa, aTOMHas




opOuTanb, paguyc aTroma, BaJE€HTHOCTb, CTENEHb OKHUCIIECHUS,
XUMUYECKasl CBA3b, MIEKTPOOTPULATEILHOCTD, ITOJIAPHAs U HEMOJISAPHAs
KOBQJICHTHAs  CBs3b, MOHHAas  CBs3b, METaLIM4ECKas  CBA3b,
KpUCTalLIMUecKass peleéTka (aTOMHas, MOHHAs, MeTaJuIMJyecKasi,
MOJIEKYJISIpHAs), MOH, KaTHOH, QHMOH, DJIEKTPOJIMT M HEJIEKTPOJIHT,
AIIEKTPOJIMTUYECKAsT ~ JUCCOLMALNS, PEAaKUUd HMOHHOTO  OOMEHa,
OKHMCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMH,  OKUCIUTEIb  H
BOCCTAHOBUTENb, OKHUCIIEHUE U  BOCCTAHOBIICHHE, JJIEKTPOJIN3,
XMMUYECKOE pPAaBHOBECHE, OOpaTHMble U HEOOpaTUMblE peaKIHH,
CKOpOCTb XMMMUECKOW peakiuu, karanuszarop, IIJK, xopposus

MCTaJIJIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATAlOIINE 3aKOHBl XMMHMH: 3aKOH COXPAaHCHMs MaccChl,
nepuonuueckuil 3akoH J[.M. MenneneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABOraapo
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TEOpUU  XHUMHUHU: aTOMHO-MOJIEKYJISIpHAasE ~ Teopus,  TEOpHus

3JI€KTpOJIHTI/I‘IeCKOI>'I Jucconuanuu

Brnanenue ocHOBaMU XMMHUUYECKON TPAMOTHOCTH, BKJIKOUYAOIIEH:

3.1

yYMEHHE TPaBHJILHO HCIOIb30BAaTh N3yUCHHBIC BENIECTBA U MATEPHAIIBI
(B TOM uymuclie MHHEpalbHBIC YIOOpEHUs, METaUlbl M CIUIaBBHI,
NPOIYKTHl TepepabOTKH NPHUPOTHBIX HCTOYHHKOB YTIIEBOIOPOIOB
(yrns, mpupoaHoro rasa, HeTH) B OBITY, CEIBCKOM XO3sHCTBE, Ha
IPOU3BOJACTBE M TIOHMMAaHHE 3HAYECHUS XXKUPOB, OCIKOB, YIICBOAOB
JUIS OpraHKW3Ma 4YelloOBeKa; YMEHHE IMPOrHO3UPOBATh BIMSHUE BEILECTB

U XMMHYECKHX IPOLIECCOB HAa OPraHM3M YEJOBEKa U OKPYXKAIOIIYIO

HIPUPOJHYIO CPENY

3.2

YMCHHUC HUHTCIPUPOBATD XUMHUYCCKUC 3HAHHA CO 3HAHUAMHU OPYTrUux

y4eOHBIX TIPEIMETOB

3.3

HaJIMYue OMbITa pabOThl C Pa3IMYHBIMH MCTOYHHUKAMH HMH(OpMaLUU
N0 XUMHM (Hay4yHas WM HAy4yHO-TIONYJSpHas JHUTEparypa, CIOBapH,

CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OIICHMBAaTh WH(OpPMAIMIO O BEIIECTBAX, HX
NpEBpalllCHUsIX W NPAKTUYECKOM  NPUMEHEHUH U yMEHHUE

HCIIOJIb30BaTh €€ IJIs PEIICHUA y‘le6H0-H03HaBaTeJIBHBIX 3aga4

BJ'IaI[eHI/Ie OCHOBaMH TOHSITHIHOTO amnmnapara M CHMBOJHUYCCKOTI'O

SA3bIKa XMMUHU JJIS1 COCTAaBICHHUS (POpPMYS HEOPraHMYECKUX BEIIECTB,




YpaBHEHUM  XUMHUYECKHMX  pPEakKIMi; OCHOBAMH  XHMHUYECKOU

HoMmeHKknatypsl (IUPAC u TpuBHanbHOI)

YMeHue OOBSCHATH CBsI3b IMOJIOXKEHHs dJieMeHTa B [lepuonnyeckoid

CUCTEMEC C YHMCIIOBBIMH XapaKTCPUCTUKAMH CTPOCHHA AaTOMOB

5 XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsii sapa, oOIee ducio
9JICKTPOHOB), pacHpeneIeHUeM JJICKTPOHOB 110 JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATUS U KAIbIIHS
IIpencraBinenue O  NEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKHX 3JIEMEHTOB (paJyC aToMa, 3JEKTPOOTPHUIATEIBLHOCTH),

6 NpPOCTBHIX W CIIOXKHBIX BEIIECTB OT IIOJIOXKEHUS JJIEMEHTOB B
[lepmonmnueckoir cucreme (B MajblXx TEpPHOJAX H  TJIABHBIX
MOATPYIINAX) U 3JIEKTPOHHOTO CTPOEHHUSI aTOMa

7 YMenue kinaccupuImupoBarh:

7.1 XUMHYECKHE DIIEMECHTHI

7.2 HEOPraHWYECKHUE BEIIECTBA

7.3 XUMHUYECKHE PEAKITHHT

8 YMenue onpenensiTh:

g1 BAJICHTHOCTh U CTETICHb OKHCIICHHUS] XUMHUYECKHUX DSJIEMEHTOB, 3apsil

) HOHA

92 BUJ XMUMHYECKOH CBS3M W THUIN KPUCTALIUYECKOH CTPYKTYpHI B

' COCAUHCHHIX

8.3 XapakTep Cpelbl B BOJAHBIX PACTBOPaX BEHIECTB (KUCIOT, OCHOBAHUM)

8.4 OKHCIIUTE/Ib 1 BOCCTAHOBUTEID

9 YMeHue xapakTepu3oBarh (PU3NUECKHe U XUMUUYECKHUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOJ, TpaduT, amMmas,

9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIOp, HATPUN, Kaaud, MarHUH,
KaJIbIIUN, aJTFOMUHUM, JKEJIe30)
CJIOKHBIX BEILECTB, B TOM YHUCJIE€ WX BOJHBIX pacTBOpoB (Boja,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJOPO, OKCHIBI M THUIPOKCHUIBI

92 metaimioB [-IIA rpynm, amromunus, menu (II), umuuka, xeneza (II u

' I1I), okcunpr yraepona (I u IV), kpemuns (IV), azora u dhocdopa (111
u V), cepet (IV u VI), cepHucras, cepHasi, a3oTHCTas, a30THas,
dbocdopHas, yroabHas, KpeMHHEBasK KHCIIOTa M MX COJIH)

9.3 IIPOTHO3UPOBaTb M  XapakTEepU30BaTb  CBOMCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUSA, IMPUMCHCHHUEC BCHICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb IMPOTCKAHUA XUMHWYCCKUX

MPEBpAICHUH B pa3IMYHbIX YCIOBUIX

YMeHue cocTaBisiTh MOJIEKYJISIPHbIE M MOHHBIE YpaBHEHUS PEaKIIHii, B

10
TOM YHCIIE:
10.1 peakiuii HOoHHOTro 0OMeHa
10.2 OKUCITUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
103 WUTIOCTPUPYIOMINX ~XWMHYECKHE CBOMCTBA WM3YyYEHHBIX KJIACCOB
' (Tpymi) HEOPTaHMYECKUX BEIIECTB
10.4 NOJATBEPKIAIOLIUX FEHETUUECKYIO B3aMOCBSI3b MEXKAY HUMU
11 YMeHue BEMUCIATH (TPOBOJIUTH PACUETHI):
111 OTHOCUTEIIGHYI0 MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJI0 XMMHYECKOT'0 JIEMEHTA B COSMHEHUH
11.2 MacCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €70 Maccy, 00bEeM ra3oB
114 M0 YpaBHEHUSM XHMHUYECKUX PEAKIUH W HaXOJUTh KOJIUYECTBO
' BellecTBa, 00bEM U MacCy peareHTOB WM MPOIYKTOB peakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAay4YHOro  TMo3HaHus  (HabmioneHue,
" U3MEpPEHHE, SKCIEPUMEHT, MOJICTUPOBAHKE) MPU U3YUECHUU BEILECTB U
' XUMHYECKHX SIBICHUN; yMeHue chopmynupoBaTe MnpoliemMy Hu
MPEIJIOKUTH MMYTH €€ PEIICHUS
129 Oe3omacHOi pabOThl C XMMHYECKUMHU BEIIECTBAMH, XUMHUYECKOU
' MOCY/I0H ¥ J1abOpaTOpPHBIM 000PYI0BAHHEM
IpaBHJIaMu O€30MaCHOTO OOPAIEHHS C BEIIECTBAMHU, UCTIOIb3YEMbIMU
B MIOBCEHEBHOM XKM3HU, TIPABUIIAMU MTOBEACHUS B LIETSAX COepEKECHUS
123 3I0POBbSl U OKpPYXKArollled MNPUPOJHON Cpelbl; NMOHMMAaHHE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKUBBIC OPTAaHH3MBI ONPEICIEHHBIX
BEIIECTB, CIOCOOOB YMEHBUICHHS U MPEIOTBPALLEHUS HUX BPEAHOTO
BO3JECHCTBUSA
3 Hanuuue mpakTHUeCcKUX HaBBIKOB IUIAHUPOBAHUS U OCYIIECTBIICHUS
CIEYIOIIUX XUMUYECKUX IKCTIEPUMEHTOB:
131 U3YYCHHE U OMHUCaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (1)I/I3I/ILI€CKI/IMI/I n XHUMHUYCCKUMHU SIBJICHUSIMH, OIIBITHI,




WUTIOCTPUPYIOIIKE MPU3HAKH MMPOTEKAHUS XUMHUYECKUX PEaKIIUii

13.2

U3ydeHHe Crioco0OB pa3AeieHHus cMecen

13.3

MOJIyYeHUE KHCIOpOAa M U3YYEHHE €ro CBOICTB; IMOJIy4eHUE
BOZIOPO/Ia U M3YUEHUE €r0 CBOMCTB; MOJYyUYEHHE YTIEKUCIOTO raza u

U3YYEHUE ero CBOMCTB; MOIyYeHHEe aMMHUaKa U U3yU4eHHUE €ro CBOWCTB

13.4

MIPUTOTOBJIEHUE PACTBOPOB C OMNPEIETEHHOM MacCOBOWM JOJIeH

pacTBOPEHHOTO BELIECTBA

13.5

HPUMEHEHHE HHIUKATOPOB (;1akmyca, METHIIOpaHKa 51
dbenondTanenHa) I ONMpENETICHUS XapaKTepa Cpeabl B pacTBOpax

KHUCJIOT U LIeJI0oYei

13.6

UCCIEIOBaHNE M OMNHMCAaHHE CBOICTB HEOPraHWYECKHX BEILECTB
Pa3IMYHBIX KJIACCOB; M3YYEHUE B3aWMOJICHCTBHSI KUCIOT C METAJUIAMH,
OKCHJAaMH  METaJUIOB,  PAacTBOPUMBIMH U HEPacTBOPHUMBIMU
OCHOBAHMSIMH, COJISIMH; TIOJIy4YCHHE HEpPacTBOPUMBIX OCHOBAHHUI;
BBITECHEHHE OJIHOIO MeTajjla JApYyruM U3  pacTBOpa  COJH;
UCCIIeIOBaHHEe aM(OTEPHBIX CBOWMCTB THUIPOKCUIOB AIIOMHHUS H

LIUHKA

13.7

pelieHne dKCIePUMEHTAIBHBIX 33/1a4d 10 TeMaM: «OCHOBHBIE KJIACChI
HEOPTraHUYECKHUX COETUHEHUI; «DNEKTPOTUTHYECKAS
IHUCcolManusy; «BakHeHWImne HEMETAUIBI M HUX COCAUHEHUI»;

«Baxxuei1me MeTalIbl U X COSIUHEHUS

13.8

XUMHUYECKHUE OKCIIEPUMEHTEI, AJUTIOCTPUPYIOLIIE IPU3HAKU
NPOTEKaHUs PEaKIMii MOHHOTO OOMEHA; KAaueCTBCHHBIC pPEaKIuu Ha
NPUCYTCTBYIOLIME B BOJHBIX PAacTBOpax HOHBI: XJOPHI-, OpPOMHI-,
wonua-, cynbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHLBI, KATUOHBI aMMOHHA, MarHuvs, KaJlblOUWs, aJIIOMUHHA,

kenesa (2+) u xenesa (3+), menu (2+), nMHKA

14

VYwmenue:

14.1

NpPEICTaBIATh pE3yAbTaThl dJKCIEpUMEHTa B (opMe BBIBOJIOB,
JI0Ka3aTelbCTB, Ipa(UKOB M TAOMUI W BBIABIATH SMIMPHUECKUE

3aKOHOMEPHOCTHU

14.2

YCTaHABIIMBAThH CBSI3U MEXIY pealibHO HAOII0JaeMBbIMU XUMUIECKIMU
SBJICHUSIMU U TPOLIECCAMH, MPOUCXOASIIMMU B MAaKPO- U MUKPOMHPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon

IIpoBepsiemMblil 3JIeMEHT COIepPKAHUA

1

HepBOHa‘IaHBHBIG XUMHUYCCKHUC ITOHATUA

1.1

YucTeie BemecTBa U cMecr. CTIocoOBI pa3ziesieHus: cMecei

1.2

AToMBEI H MOJICKYJIBI. Xumudeckrue dyeMeHThl. CHMBOJBI  XHMHYECKHUX

9JICMCHTOB. HpOCTBIG " CJIOXKXHBIC BCIICCTBA.

1.3

Xumnueckas popmyia. BareHTHOCTh aTOMOB XUMHUYECKHX 31eMeHTOB. CTeneHb

OKHCIICHHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIIICCTB. OTHOocuTeNnbHAs aTOMHas Macca.
OtHOocHUTEeILHAS MOJICKYJISIpHad Macca. MaccoBas g0 XMMHYECKOTO 3JIEMEHTa

B COCAUHECHUUN

1.5

KonnyectBo BemectBa. Moabs. MomspHas mMacca. ModisspHbIii 00BEM Ta30B.

BzauMocss3b KOJIMYCCTBA, MACChI 1 YUCJIa CTPYKTYPHBIX CIUHUIL BCIICCTBA

1.6

Pu3nyecKue U XMUMUYECKHUE SBIICHHS. XUMHUYECKas peakuus U €€ NPU3HAKHU.

3aKOH COXpaHEHMsI MACChI BEILIECTB. XMMHUECKHE YPaBHEHHUS

Ilepuonnueckuii 3akoH u Ilepuonnueckass cucTeMa XHMHYECKHX 3JIEMEHTOB

J.N. MenneneeBa. CTpoeHre aTOMOB

2.1

[lepuonnueckuii 3akoH. [lepuoguyeckas cucrema XUMuU4Yeckux 3aeMeHToB J[. M.
Menneneesa. Ilepuoasl u rpynnsl. QU3NYECKHUI CMBICH MTOPSAKOBOTO HOMEpA,

HOMEPOB MepHO/ia U TPYIIIHI JIEMEHTa

2.2

Ctpoenune atomoB. CoctaB aTOMHbIX saep. M3otombl. DnekTpoHbl. CTpoeHHe
ANIEKTPOHHBIX  000JI0ueKk aToMoB TmepBbIX 20 XHWMHYECKHX 3JIEMEHTOB

ITepuoanueckoii cucremsl [[.11. Menneneena

23

3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XMMHYECKHX 3JIEMEHTOB MEPBBIX TPEX
NEpPUOAOB, Kauus, Kaiablus (paguyca aTOMOB, 3JIEKTPOOTPHULATEIBHOCTH,
METAJIMYECKUX W  HEMETAUIMYEeCKMX CBOMCTB) M HMX COEIWHEHHH B
COOTBETCTBUM C TIOJOKEHUEM 7diIeMeHTOB B Ilepuoguueckoil cucreme u

CTPOCHUEM UX aTOMOB

Crpoenue BelecTBa

3.1

Xumuyeckasi cBsizb. KoBanmeHTHast (TONisApHAsT ©  HETOJISIPHAsi)  CBSI3b.
ONEKTPOOTPULIATEILHOCTh ~ XUMHUYECKMX  3JeMeHTOB.  VoHHasg  CBs3b.

Merannnueckas cBSI3b
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Tunbl KpUCTAIMYECKUX PEMETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAUIMYECKOM PEIIETKU U BUIA

XUMHUYECKOH CBS3U

Baxnelime npeAcTaBUTENM HEOPraHMYECKUX BemlecTB. Hemeramnsl U ux

COCOAMHCHUS. Mertannsl 1 uxX COCIUHCHUA

4.1

Knaccupukanuss u HOMEHKJIATypa HEOPTaHMYECKUX COEAMHEHUN: OKCHIIOB
(comeobpazyromue: OCHOBHBIE, KHCJIOTHBIE, am(poTepHBIC) "
HecoJieo0pa3yoInre; OCHOBaHWU (IIENOYM W HEpPacTBOPHUMBIC OCHOBAHUS);
KUCTIOT  (KHCIIOpOAcOoAepXk alyue ¢ OeCKUCIOpOAHbIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CPEAHUX U KUCIIBIX )

4.2

duznyeckue W XHUMHYECKHE CBOMCTBa MMPOCTBIX  BCHICCTB-HCMCTAJIJIOB!

BOJIOPO/JIa, XJIOpa, KUCIOPO/a, Cephl, a30Ta, Gpocdopa, yriepoaa, KpEeMHHS

4.3

®dusznyeckue W XUMHUYECKHE CBOMCTBA IPOCTHIX BEIIECTB-METAUIOB: JIMTHS,
HATpHsl, Kajaus, MarHusl U KaJblUsl, aJIOMHHHS, jKelle3a. DICKTPOXUMHUUCCKHI

P HaIIPSKEHUN METaJlIOB

44

Pu3nyeckue U XUMUYECKUE CBOMCTBA BOJOPOAHBIX COCIMHEHHUNM HEMETAIUIOB:

XJIOPOBOZOPOJIa, CEPOBOAOPO/IA, AMMHUAKA

4.5

dusndeckue U XUMHYECKHE CBOMCTBa OKCHIIOB HeMerauioB: cepbl (IV, VI),
aszota(Il, IV, V), docdopa(lll, V), yraepoma(ll, IV), kpemuausa(I1V). Ilonyuenue

OKCHJIOB HEMETAJIJIOB

4.6

Xumudeckue cBoiicTBa okcunoB: MetawioB [A-IIIA rpynn, nmaka, memu(Il) u

xenesa(ll, IT). [Tonyyenne okCcuI0B METAILIIOB

4.7

XVMHUYECKUE CBOWCTBA OCHOBaHHWH M aM(pOTEPHBIX THAPOKCUAOB (Ha mpHUMEpe
TUAPOKCUAOB  alIOMUHUS, JKeneza, UuHKa). [lomyuenue ocHoBaHuil U

aM(OTEPHBIX TUIPOKCHJIOB

4.8

OOme XMMHUYECKHE CBOWCTBA KHUCIOT: XJIOPOBOJOPOJIHON, CEPOBOJOPOIHOM,
CEpHHUCTOM, cepHOM, a3oTHOU, (ochopHOH, KpeMHUEBOH, yroapbHO. OcobObie
XMMHYECKHE CBOMCTBAa KOHIIEHTPUPOBAHHOW CEpPHOM M A30THOM KHCIIOT.

[Tonyuyenue kucior

4.9

OO6ue xuMuYeckre cBoicTBa cperHux coiei. [lomyuenue comneit

4.10

HonyquHe, C06HpaHI/I€, pacno3HaBaHuC BOIOpOJd, KHCIOpOJd, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B J1abopaTopuun

4.11

[Tomyyenue amMmuaka, CEpHON M a30THOM KHUCIOT B MPOMBIILIEHHOCTH. O0mme

CHOCOOBI OJTYYSHUS METAJUIOB




4.12

I'eneTmueckas CBA3b MEXKAY Ki1acCaMU HEOPTraHUYCCKUX COGI[I/IHCHI/Iﬁ

XUMHUYECKUE PeakIuu

5.1

Knaccudukanus XuMHUECKUX peakluid MO pa3jiNyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy YYaCTBYIOIIMX B PEAKIMMU BELIECTB, MO TerioBoMy 3¢ddekty, 1o

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUYECKUX YJIEMEHTOB

5.2

TennoBoii 23 PeKT XUMHUECKOH peakInK, TEPMOXUMUUYECKHE YpaBHEHUS. DK30-

U DHAOTEPMUYECKUE peakMi. TepMOXUMUUECKUE YPABHEHUS

53

OKUCIUTEILHOBOCCTAHOBUTEIBHBIE pCaKkmuu. OKUCIUTEIN U BOCCTAHOBUTEIM.
[Ipomecchl ~ OKMCIEHHST W BOCCTAHOBJIICHHMS.  DJIGKTPOHHBIM  OamaHc

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pcaknuuu

54

Teopust NIEKTPONIUTHYECKON Aucconrani. KaTuoHbl, aHMOHBL. DJIEKTPOJIUTHI 1

HEAIEKTPONUTHL. CUIIBbHBIC U clTa0ble dNeKTPOIUThl. CTeneHb AUCCOIHAIN

5.5

Peakuum moHHOro oOMeHa. YCIIOBHS NPOTEKaHUs peakiMii MOHHOrO oOMeHa,

MOJIHBIE U COKPALEHHBIE HOHHBIE YPAaBHEHUSI peaKLnuit

XuMUs 1 OKpyKaronas cpeaa

6.1

BemectBa u Martepuanbl B MOBCEIHEBHOM KU3HU 4eloBeka. be3zomacHoe
UCTIOJIb30BAaHUE BEUIECTB M XUMHUECKMX pEaKkUuidi B JabopaTopuu U OBITY.

HepBaﬂ IMoOMOIIb IMPHU XUMHYCCKUX OXKOT'aX U OTPABJIICHHUAX

6.2

XUMHYECKOE 3arps3HEHHE OKPYXKAWIIeH cpenbl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa U BOJOEMOB), CIIOCOOBI €r0 MPEeIOTBPAIICHUS
[Ipenenbras momyctumasi konmeHtpanus BemectB (IIJIK). Pomp xumum B
pelIEHUH HKOJIOTHYECKUX MpobneM. YcuieHue mapHUKOBOro 3ddekra,

paspylieHue 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUSI U UX COCIHMHEHUH B
ObITY, MEAMLUHE, NPOMBIIUIEHHOCTH M CeIbCKOM Xxo3siiicTBe. [IpumMeneHue
METaJUIOB M CIUIaBOB (CTallb, YYyTyH, IIOPAJIOMUHUM, OpoH3a) B OBITY U
IIPOMBIIIICHHOCTH UX coequHEeHUH. [IoHATHE 0 KOPPO3UM METaJllIOB, OCHOBHBIE

CIOCOOBI 3aIUTHI UX OT KOPPO3UH

6.4

[IpupogHble UCTOYHUKH YIJIEBOAOPOAOB (Yrojib, NPUPOAHBIA ra3, HE(Th),

MIPOJIYKTHI MX IepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIJICHHOCTH

6.5

[lepBoHauanbHbIC TMOHATHS 00 OpPraHWYECKMX BEIIECTBAX KAaK O COCTUHEHHUSIX
yriaepoja (MeTaH, 3TaH, STUIEH, alleTUJICH, STaHOJ, TIIULEPUH, YKCYCHAs! KUCIIOTA).
[TonsATHE O OMOJOTMYECKN BaKHBIX BEILECTBAX: KUPAX, OCIKaX, YrieBoIax — U UX

POJIA B ) KU3HU YCTIOBCKA




Pacuétrr:

7.1 o ¢popMyiaM XUMHYECKUX COSTUHEHUN
7.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEIIIECTBA B paCTBOPE
7.3 110 XUMUYECKUM YPaBHEHUSAM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumus, 8 kiacc/ I'abpuensu O.C., Octpoymon U.I'., Cnankos C.A.,
AxknnonepHoe obmiectBo «M3aaTensctBo «IIpocBeiienne»
» Xumus, 9 knacc/ 'abpuensia O.C., OctpoymoB WN.I'., Cnagkor C.A.,

AxkuuonepHoe obmiectBo «M3narensctBo «lIpocBemienue

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJISA

1. YuyebHOo-MeToAMUECKOE 0OECTIeueHHEe MPOIIECCOB MPENoAaBaHUs XUMUH,
ouosioruu, GU3MKU Ha YPOBHSIX OCHOBHOT'O OOIIEr0 M CPEITHETO OOIIero
oOpa3oBaHUs

C BKJIIIOYEHHEM JIOTIOTHUTEIFHOTO HHKEHEPHOTO KOMIIOHEHTA : METOIUYECKUE
pekomennaiuu. — M. : ®I'BHY «MuctuTyT cConepkaHust 1 METOJIOB
00y4eHUs,

2024.-73 c.

2.CucreMa OleHKU JOCTHKEHUN IIIAHUPYEMbIX MPEIMETHBIX PE3YJIbTaTOB
OCBOEHUs yueOHoro nmpenmera «Xumus». OCHOBHOE 00111ee 00pa3oBaHUE :
Meroauuyeckue pekomenpauuu. — M. : ®I'bHY «MHcTuTyT cConepxanus u
METOJIOB

obyuenusi», 2023. — 55 c.: ui.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MHTEPHET

Caiit «BuptyanpHas xumuueckas mikojay http://chemworld.narod.ru

Caitt «Mup xumun» http://maratakm.narod.ru

Enunas komneknus nudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB
http://schoolcollection.edu.ru

denepanbHblil HEHTP UHPOPMALIMOHHO-00Pa30BATEIBHBIX PECYPCOB
(PIIHNOP)

http://fcior.edu.ru

OTtkpeIThIN KOMUIeK: XuMmus http://college.ru/himiya/

[Topran pynaameHTampHOrO XMMHYECKOTro oOpa3oBanus Poccuun
http://www.chemnet.ru

Bce nnst yaurens xumun http://him. I september.ru

Poccutickuii o6meo0pa3zoBaTeabHbIN mopTai http://experiment.edu.ru
XuMHs 17151 BCEX: WUTIOCTPUPOBAHHBIE MaTEPUAIIBI IO OOIIEH, OPraHNIEeCKOM
U Heopranudeckon xumuu http://school-sector.relarn.ru/nsm/

VYueOnuk xumun http://my.mail.ru/community/chem-textbook/

Mup xumuu http://chemistry.narod.ru

Bupryansnas Xumunueckas Illkona http://him-school.ru
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