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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B O®I'OC OOO, a Ttakxke Ha OCHOBe (enepanbHO pabouell MporpamMmsl
BOCIIUTAHUS U C YUETOM KOHUEMIIMK MPENoiaBaHusl y4eOHOTo npeaMera « XuMUs»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpeACTaBICHUE O ILEAX, OOIIeH cTpaTeruu
o0y4yeHUs, BOCHHUTAHUA M PA3BUTUS OOYyUYAIONIUXCS CPEACTBAMHU y4eOHOro
nmpeamera, yCTaHABIIUBAET o0s3aTeIbHOE peIMETHOE coJiepKaHue,
npeayCMaTpUBAET PACHpPECNICHHEe €ro Mo KjiaccaM U CTPYKTYpUpPOBAaHHE IO
pasnenaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEIETseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
MOCJICIOBATENIPHOCTh ~ M3YYEHUS XUMHHM C  Y4ETOM  MEXIPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTUKM  y4eOHOro  Tpollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, OMNpEeNeNIieT BO3MOXHOCTH TIpeaMeTa i
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus, a Takke TpeOOBaHUM K
pesynbrataM oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEATEIHHOCTH OOYYAIOIIerocsi MO OCBOEHHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHME XHMHUU CIY)KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
0o0y4Jaromerocsi, €ro MpejCTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUPA, BAXKHYIO
poiib UrparoT (popmMuUpyeMble XUMHUEH MPEICTABICHUS O B3aUMONPEBPAIICHUAX
SHEPTrUr W 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MYTSAX PEIICHUS TIIOOATBHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBIPhEBOHM, SHEPrETUUYCCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupOBaHUS KYITbTYphI TUIHOCTH, €€ 001Iel 1 (GYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIHOCOOHOCTEM
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEJIHEBHOM KM3HU, TaK U B MPOPECCUOHAIBHON JEATEIbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETTIOCTHOTO B3TJIs/1a HA €IMHCTBO MPUPOJIbI U YETOBEKA, SIBJSETCSI OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUM €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUss B OOyUYEHHU XUMUU O0ECNEeurBaIOTCS CHenu(UKOM
colepKaHMusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpaXkK€eHUEM 0a30BOM HayKH XMMHUHM HA ONPEIEIEHHOM dTare eé
pa3BUTHS.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oO0pa3oBaHMsI OPUEHTHUPOBAH HA
OCBOCHHUE OOYYarONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CtpykTypa coAepkaHHsl MPOTpaMMbl MO XUMHUHM C(HOPMHpPOBAHA HA OCHOBE
CUCTEMHOro monaxona Kk e€ uzyudeHuto. CojepikaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUI Ha OCHOBE TEOPETUUYECKHUX IMPEICTABICHUM
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TMpeAcTaBiIeHUN 00 DIEKTPOIUTHYECKOW JTUCCOIMAIlMU BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, pPa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JpYyromMy, BBHINONHASA (DYHKIUM OOBSICHEHUS M TMPOTHO3HPOBAHUS
CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH MPAKTHUYECKOTO MPUMEHEHHUS U IMOJIYYEHHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl 1O XUMHH  CIOCOOCTBYeT  (POPMHUPOBAHUIO
MIPEJICTABIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
e€ CHUCTeMHOW NpPHUPOJbI, LEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAaHHUIO U
MeTOoJaM MO3HaHUsS B Hayke. M3ydeHue XUMHU NPOUCXOAUT C IPHUBICUCHHEM
3HAHWA W3 paHee W3YYCHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKaroumi Mupy,
«buonorus. 5—7 knmacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAUT (OPMHUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKU Kak OOJIACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATeIbHOCTU YEJIOBeKa M Kak OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHUPOBAHMM CHUCTEMBbI XUMHUUYECKHX
3HAHUM — Ba)KHEUIIUX (PAKTOB, MOHSATHUM, 3aKOHOB M TEOPETUUYECKUX IOTOKEHU,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, fA3blKa HayKH, B



MpPUOOIIIEHNM K HAyYHBIM METOJaM IIO3HAHWS TPH HW3YYCHUU BEIIECTB W
XUMHYECKUX peaKiuii, B POPMUPOBAHUN W PA3BUTHH MTO3HABATCIHHBIX YMCHHH U
UX TPUMEHEHUH B Y4YEOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIEN0BATENbCKON
JeSTENbHOCTH, OCBOEHUHU MpaBuil Oe30macHoro oOpalieHus ¢ BellecTBaMU B
MOBCEIHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUHU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKKe LI, KaK:

— (OpMHpOBAaHHE MHTEIUIEKTYaJIbHO pAa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATHIO PEIICHHH,
CHIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

—  HamnpaBlI€HHOCTh OOyYEeHHMs Ha CHUCTEMaTHYecKoe MpUOOIIEeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TIO3HAaHMS, (POPMUPYIOMIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHne yCclIOBUM, CIIOCOOCTBYIOMINX TPUOOPETEHHUIO 00yUYalOIIUMHUCS
OMbITAa Pa3HOOOpPA3HOM MEATETLHOCTH, IMO3HAHUS W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KIIFOUEBBIX KOMIIETEHIMI), UMEIONINX YHUBEpPCAIbHOE 3HAaYEHUE JUIs
Pa3IUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o00mel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0o MUpa, HCMOJb3Yysd 3HAHUS U OMbBIT, MOJYYCHHbIE MPU H3YUYCHUH
XUMHH, TPUMEHATh HMX TPH PEHICHUU Mpo0JeM B TOBCEAHEBHOW JKU3HU H
TPYZAOBOM JAEATEIbHOCTH;

— ¢opMupoBaHue y O0OyYalOlmUMXCS TYMAHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS TEHHOCTH XHMHYECKMX 3HAHUU [JI1 BBIPAOOTKH OSKOJIOTUYECKH
1EeJIeCO00pa3HOro TMOBEJIEHUS B OBITY M TPYAOBOM JESATENIBHOCTH B IEIAX
COXPAHEHUS CBOETO 3/I0POBbs U OKPY>KAIOLIEH MPUPOIHOMN CPEJIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOIIEYEIOBEUECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOQUis M HAMPaBICHHOCTH JATbHEHUIIETO
00yJeHUSI.

OOmiee 4YMCIIO YacoB, OTBEACHHBIX MJIsi W3YYCHHs] XHMHH HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusl, coctaBisieT 136 yacos: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKa. XHMHUs B CUCTEME HayK.
Tena u BemecrBa. PuU3MYECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI M MOJIEKYyJIbl. XUMHUUECKUEe 3JieMeHThl. CHUMBOJBI XUMHUYECKUX
anemMeHTOB. [IpocThie U ClIOkKHBIE BelllecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBa cocTaBa BemiecTB. (OTHOCUTENbHAasT aTOMHas Macca.
OtHoOcuTeNnbHAsS MOJICKYJISIpHAas Macca. MaccoBast 1011 XUMHUUYECKOT0 dJIEMEHTa B
COCTMHEHUH.

KomnuectBo BemectBa. Mosnb. Momnsipaas macca. B3anmocBsi3b Koau4ecTBa,
Macchl W 4YHCJIa CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHECHUM.

@u3NUecKne U XMMHUYECKHUE SIBJIICHHUS. XUMHUUYECKasl peaklus U €€ MPU3HAKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMUYeckue ypaBHenwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpUu |
npuéMaMu oOpaleHusi ¢ 1abopaTOpHbIM 00OpPYAOBAaHHUEM, U3YUYCHHUE W ONHUCAHUE
bU3UYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAacTHpaHUE caxapa B CTYIKE,
KUIIEHUE U KOHAEHCAlUsd BOJbl) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEHOM MTPOBOJIOKH, B3aUMOJICHCTBUE Meja ¢ KUCIOTOMN) sSIBIICHUI, HAOII0IeHnEe U
ONMCaHUE TMPU3HAKOB MPOTEKAaHMS XUMUUYECKUX pEaKUMil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOPHUAOM Oapus, pa3ioKeHHUEe THIPOKCUAA
mean (I1) mpu HarpeBaHuM, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpoBaHUE,
BBIIApUBAHUE, NTUCTUWUIAIMUS, XpoMaTorpadus, MPOBEJICHIE OYNUCTKUA IMOBAPECHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHWUE  PEe3yJbTAaTOB  MPOBEJCHHUS  OIbITA,
WJUTIOCTPUPYIOUIETO0 3aKOH COXPAHEHHMS MACChl, CO3JaHUE MOJENIeld MOJIEKYII
(1apocTep>KHEBBIX ).

Ba:kHeiine nmpeacTaBuTe/ M HEOPraHUYECKHUX BellleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopos — 3JI€MEHT M MPOCTOE
BellecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopoga. CrocoObl



MOJIyYeHUsT KUCIOpoJa B JabopaTopuud U MPOMBIIUIEHHOCTH. KpyroBopot
KHciopoza B mpupoe. O30H — alIoTponHas MoAU(PUKALMS KUCIOPOIa.

TermoBoit 3P(GEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DJHJIOTEPMHUYECKHE peakuuu. TOIIMBO: yroib M METaH. 3arps3HEHUE
BO3/lyXa, YCUJIEHUE MApHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snemMeHT M mpoctoe BemecTtBo. HaxoxaeHue Bomopoaa B
npupojsie, (GU3MYECKHE U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

Monsipabiii 00BEM ra3oB. PacyéTsl M0 XUMHUECKUM YPaBHEHUSIM.

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 10J14 BEUIECTBA B PaCTBOpE. XUMHYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupoJie U B KU3HU YeoBeKka. KpyroBopoT BoAbl B MPUPO/IE.
3arpsi3HeHHEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranndeckux coenunenuil. Okcupanl. Knaccudukarus
OKCHJOB:  coyieoOpa3syromniie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecosieoOpasyromue. Homenknatypa okcuaoB. @Duznueckue W XUMHYECKHE
cBOMCTBa OKCUIOB. [lonyueHne oKkCuaoB.

OcnoBanusi. Kraccudukanus ocHOBaHMI: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnortel. Knaccudukanus kucnor. Homenknarypa kuciaor. dusudeckue u
XUMHYECKHUE cBoMcTBa KuciaoT. Psanm aktmBHocTH MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomydenue counen.

I'eneTnueckas CBs3b MEXKYy KJIACCaMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEACIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM W YCIIOBHS BO3HHKHOBEHHS U
npekpaiieHus TopeHus (moxkapa), O3HAKOMJICHHE ¢ oOpas3llaMu OKCHIOB W
OMMCAHWE WX CBOWCTB, IOJY4YeHUE, COOMpPAHHWE, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HMCIOJIb30BAHUE BUIEOMATEPHUAIOB), HaOMIOAEHUE O0pa3lOB BELIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBAHHE OCOOCHHOCTEW PAaCTBOPEHHUSI BEUIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJLUIAMU
(matpueM ®  KajgblWeM) (BO3MOXXKHO  HCIIOJIB30BAaHME  BHIEOMATEPHUAIIOB),



UCClieIOBaHUE OOpa3lloB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCIOT M IIEJIOYEH,
uzydyeHue B3aumozeiictBus okcuaa menu (II) ¢ pacTtBopoM cepHOW KHCIOTHI,
KUCJIOT C METaUIaMH, PEAKIHUN HEUTpalIu3aluu, IOJYyYEHHE HEPACTBOPHUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTANBHBIX 3a/lad no TeMe «BakHelnne KIacchl HEOPraHUYECKUX
COCMHECHUN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MengeaeeBa. CtpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCU(MUKAUN XUMUYECKUX dJeMeHTOB. l[loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE U MIEJIOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, MHEPTHBIE Ta3bl). JIEMEHTHI, KOTOPhIE 00pa3yroT aM(OTEepHBIC OKCHIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEpUOJIHAs  (QOpMBI
[Tepunonnueckoit cucrtembl xumuueckux 3neMeHToB 1. 1. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKHII CMBICI MHOPSAKOBOIO HOMEpa, HOMEPOB IEpHOJa U
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000704YeK aTroMoB mepBbIX 20 XHMHYECKHX DIIEMEHTOB
ITepuonnueckoit cucremsl [[. M. MengeneeBa. XapakTepUCTHKA XUMHYECKOTO
3JIEMEHTA IO €ro MoJiokeHuto B [leprnoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJTIMYECKUX CBOMCTB M0 TPYIIaM U HEPUOIaM.

3nauenue [lepuoanueckoro 3akona u [lepuoandeckoi cucTeMbl XUMUYECKUX
3JIEMEHTOB I pa3BUTUs Hayku W npaktuku. JI. . MenneneeB — y4y€HbIA U
rpaXkIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs U HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus.  OKHCIHUTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIIUU.
[Iporecchl okucneHus U BocCcTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHWHKA C PacTBOpPAMU KHCJIOT M IIEJIOYEH, MPOBEACHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHUs, COSAUHEHUS ).

Mexcnpeomemunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€HM MPH HM3YYEHUM XHUMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4E€pe3 HCMOJIb30BaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHSATUN, TaK U MOHSATHUM, SIBJSIONIMXCS CUCTEMHBIMH ISl OTACNIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO6mue ecTecTBEHHO--HAYUYHbIE TIOHSATUSI: HAY4YHBIM (PaKT, TUIIOTE3a, TEOPHs,
3aKOH, AaHalu3, CHHTE3, KiIaccupuKalusa, MNepPUOJUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aTroM, OJJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIH]I,
W30TOIbl, PAIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsji, BEIIECTBO, TEO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpalbl, TOPHBIE TOPOJIbI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

Ilepuognueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XUMUYECKUX DJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, KaJlMsl, KalblLHMs U UX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XUMHYECKOW CBSI3U. THUIBI KPUCTAJIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKIATYpa HEOPTraHUYECKUX BEHIECTB. XUMUUYECKUE
CBOWMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COEMHEHUM, TEHETUYECKAas CBSA3b HEOPraHMYECKUX BELIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi M0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIHIECTB, MO TEIUIOBOMY 3(PdeKTy, o
M3MEHEHUIO CTETIEHEH OKUCIIEHUS XMMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). JK30- U SHIOTEPMUUYECKUE PEaKINU, TEPMOXUMHUYECKUE
YpaBHEHHS.

[lonsitue o ckopoctu xumuyecko peakuuu. [loHaTre 00 0OpaTUMBIX U
HEOOpaTUMBIX XMMHYECKHX peakiuax. [IoHATHe 0 TOMOTEHHBIX W T€TEPOTCHHBIX
peakuusx. llonsitue o karanuse. [lonsTue o xumuueckoM paBHoBecun. DakTophl,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUU M TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEaKIUU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTETBHO-BOCCTAHOBUTEIBHOU peaxkuum. CocraBnenue ypaBHEHUM



OKHCJIUTENbHO--BOCCTAHOBUTENBHBIX pPEAKIUMKA € HCIOJB30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLMAIMUA BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y cinoBus MpoTEKaHUSI peakiuii MOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBbIE HOHHBIC YypaBHEHMs peakuuii. CBOKCTBa KHCIIOT,
OCHOBaHMW U coJell B CBeTe MpEJCTaBICHUN 00 3IEKTPOIUTHUYECKOU
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJJIOB M HEeMeTaUIoB (rpadura W anMasa), CIOKHBIX BEIECTB
(x;mopua HaTpuUs), UCCIETOBAHUE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKON pPEaKIUH
OT BO3JEHCTBHUS PA3IUYHBIX (PAKTOPOB, HCCIETOBAHUE DJICKTPONPOBOIHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIeJoYed U  CcoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJIEO MaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKKM  TMPOTEKAHUS  peakiuii  HOHHOro  oOMEeHa
(o6pa3oBanue ocajaka, BblIIeJIeHHME Ta3a, oOpa3oBaHHE BOJbI), OIBITOB,
WUIIOCTPUPYIOIMX ~ IIPUMEPBI  OKUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX  pEaKUUU
(ropeHue, peakuuu pasjoKeHHs, COSIUHEHUS), pACllO3HABAHNE HEOPTaHUYECKHUX
BCIIECTB C IIOMOLIBK0 KAYECTBEHHBIX pEaKUM HAa  HWOHBI, peEILICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerajibl 1 UX COeAMHEHUS

OO6mast xapaktepucTtuka TamoreHoB. (OCOOEHHOCTH CTPOCHUS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u (HU3MYecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOoreHoB. XHMHUYECKHE CBOMCTBA Ha IMPUMEPE  XJIOpa
(B3auMoOneiiCTBUE € MeETaJJIaMH, HEMETaUlaMH, IIeo4aMu). XJIOPOBOJIOPO/I.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBa, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HAa OPraHM3M 4YeJIOBeKa. BakHelmue XJIOpUAbl U UX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka ameMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue W (PU3NYECKHE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue cBoMcTBa cepbl. CepoBOOpPOa, CTpoeHUE, (Ppu3ndecKkue u
XUMHAYECKHE CBOMCTBA. OKCUABI CEPbl KAK MPEICTABUTENIN KHUCIOTHBIX OKCHIOB.
Cepnas kuciora, (¢U3MUYECKHE ¢ XHUMHUYECKHE CBOMcTBa (00muMe Kak
MpEeACTaBUTEN KJlacca KHUCJIOT M crenuduyueckue). XHUMHUYECKHE pEaKIlu,
JeXale B OCHOBE IPOMBIIIJIEHHOTO CHoco0a TMOJYYEHUS CEPHOM KHUCIOTBHI.
[Tpumenenune cepHoil KUCI0Thl. COM CEPHON KUCIOThI, KAUECTBEHHAS PEAKIIUS Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH CEpbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrtepuctuka 31emMeHTOB VA-rpymnmnbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHUSA. A30T, paclpoCTpaHEHUE B NPUPOJE,
dbuzndeckue u xumMnuieckue croiictea. Kpyrosopor azora B npupojae. AMMHUAK, €ro
dbu3nYecKre 1 XUMHUYECKUE CBOMCTBA, MOoJydyeHue U npuMmeHenue. Coyin aMMOHUS,
ux (pU3nYecKre U XMMUYECKUE CBOMCTBa, MpuMeHeHune. KauecTBeHHas peakius Ha
MOHBI aMMOHMsI. A30THas KHCJIOTa, €€ MoJiydeHue, (PU3NYECKUEe U XUMHUYECKHE
cBoiicTBa (0OIlIME Kak MpeACTaBUTENs KJacca KHUCIOT U crneuuduyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMSI B KadeCTBE MHUHEPAIbHBIX
ynoopeHuii. XUMUYECKOe 3arpsi3HEHUE OKPYXalollel cpejibl COETUHEHUSIMH a30Ta
(KUCIOTHBIE NTOXKAM, 3arpsi3HEHHE BO3JAyXa, MOYBbl W Boao&éMOB). docdop,
ajutoTporHbie Mogudukanmu QGocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3ndecKue U XUMUUECKHUE CBOMCTRA,
nonyuenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapaktepucTtuka amemMeHTOB |V A-rpymnmel. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHble  CTEMEHU  OKHUCJICHUS.  YIIepoja,  aUIOTPOIHBIE
Monu(UKALMK, PACIPOCTPAaHEHHE B TMpuUpone, (U3NUYECKUE U XUMHYECKUE
cBoiicTBa. Ancop6iusi. KpyroBopot yriepona B mpupozae. Okcunbl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYEeCKHUEe MpPOOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a T100ambHOTO TOTEIUICHUS KIMMaTa, MapHUKOBBIN
addekr. YrompHas KUCIOTa B €€ CONK, UX (PU3NUEeCKUue U XUMUUYECKHE CBOMCTRBA,
nojiyueHue U TnpuMeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35IUCTBE.

[lepBoHaUanbHBIC TOHATUS 00 OPTAaHUYECKUX BEIECTBAX KAK O COSAMHEHUSIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUJICH, 3TaHOJ, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HWCTOYHHKK YTIEBOAOPOAOB (yroyib, TMPUPOIHBIN Ta3, HEPTH),
MPOIYKTHI WX TepepaboTku (OCH3MH), WX POJb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTe 0 OMONOTMYECKH BAXKHBIX BEIIECTBAX: KUpPaX, OeNKax, yraeBoJax — U UX
poii B KHM3HM 4YeJoBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnyueckue U XUMHUUECKHE CBOICTBA, MOJYy4YCHUE U
npuMmenenne. CoenuHeHus: KpeMHusi B mnpupone. OOmue mnpencraBieHus o0
okcune kpemuus (1V) u kpemuueBoit kuciore. CUIMKAThI, UX UCIOJIb30BAHHE B
OBITY, B MPOMBIIUIEHHOCTH. BakHellue CTpouTEeIbHbIE MaTepHallbl: KEepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpobiaeMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENIBHBIX MAaTEPUATIOB B MOBCEAHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

u3yuyeHrue oOpasIoB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHUsI, OMBITHI, OTpaxkaromue (U3NIECKUEe M XUMHUYECKHE CBOICTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXKHO HCIOJb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl © €€  coeAUMHEHUSIMH  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIeOMAaTepraaoB), HaOIIOICHUE TIpoIiecca OOYTJIMBaHUs caxapa MoJ JeUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3YyYEHHE XUMHUYECKUX CBOMCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiuy Ha Cynbdar-
WOH W HaOJIOJcHUE TpU3HAKa €€ MpOTeKaHWs, O3HAKOMJIEHHE C (PU3MUEeCKUMHU
cBoMicTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXKHO HCIIOIH30BaHUE
BUJIEOMATEepUasoB), oOpa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IMPOBEJICHHE
KayeCTBEHHBIX peaKIMii Ha MOH aMMOHUA U (ochaT-uOH U HU3yUYEHUE MPU3HAKOB
UX MPOTEKaHUs1, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX peHmETOK anMasza, rpadura, QyuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aicopOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM TMPOTUBOTa3a, MOJIydeHHue, cCOOMpaHue, pacro3HaBaHHE U U3y4YCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEHNE KaYeCTBEHHBIX peakiuii Ha KapOoHAT H
CWIMKAT-UOHBl W HW3yYE€HHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHMEN CUIMKATHOW MPOMBIIUICHHOCTH, PEUIEHUE HKCHEPUMEHTAIbHbBIX
3a7a4 1o teMe «BaxxHeume HeMeTaIbl U UX COEAUHECHUS.

MeTanibl M UX COeITMHEHUS

OO0mrast XxapakTEPUCTUKA XUMHUUECKUX AJIEMEHTOB — METaJUIOB HA OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. N.
MenneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTalioB. MeTajinueckas CBsI3b U
METAJUIMYECKasi ~ KpUCTANIMYEcKass  pemérka.  DIEKTPOXUMHUYECKUUA  psif
HaMpsHKeHU MeTamnoB. dusndeckne U XMMUYECKHe CBOMCTBA MeTauioB. OO0rme
crnocoObl ToyyeHus MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIC
crocoObl 3alUThl UX OT Koppo3uu. CrmnaBbl (CTajdb, YYryH, AIOpPATIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHUE B ObITY U MPOMBIIIIIEHHOCTH.

[[lenounble MeTawibl: noJjiokeHue B [lepruoamyeckoil cucTeMe XMMUYECKHUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHUE MX aTOMOB, HaXOXKJICHUE B IMPHUPOJIE.
dusnyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kamusi). OKCUIbI U



TUAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue MIeNIOYHBIX METAUIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMKW: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHtoB JI. 1. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJI€HUE B npupoae. PU3NUeCKUe 1 XUMUUYECKUE CBOMCTBA MarHus
u Kanblus. Baxuelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: TIOJIO)KEeHUE B [lepnoanueckoi cUCTEME XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aTtoMa, HaxoxKJaeHue B mnpupoae. Pusuueckue u
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHBIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B Ilepuonndeckoil cucteMe XUMUYECKUX 3JIEMEHTOB [l.
N. MenaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUIbI, TUIPOKCUIBI U conn xenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHME C oOOpa3llaMd METAJUIOB M CIUIABOB, HX (HU3MYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3YJIbTATOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPHAIIOB), OCOOEHHOCTEM B3aMMOJEHCTBUS OKCHAA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIIOJIb30BAaHHE BUIEOMATEPUATIOB),
UCCJIEJOBAaHNUE CBOWCTB KECTKOM BOJBI, MPOLECCA TOPEHUS Kelie3a B KUCIOPOJE
(BO3MOKHO  HCMOJB30BAaHUE  BUJAECOMATEpPUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii HAa MOHBI: MArHMs, KajbLUs, allOMUHUA, LIUHKA, >Kelie3a
(1) u xene3a (1), meau (1), HaOIIOACHME U OMUCAHKE MPOILECCOB OKPAIIMBAHHUS
IUITAMEHW HMOHAMM HATpus, Kaiuusg ¢ Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJIEOMATEPUAIIOB), HCCIIeIOBaHNE aM(DOTEPHBIX CBONCTB THAPOKCUAA AITFOMUHUS
Y THIPOKCUJA [IMHKA, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a]1a4 0 TeMe «BakHenmue
METAJUIBI U KX COCTUHEHUS.

XuMHS U OKPY:KaWLIas cpeaa

BemectBa m Marepuansl B NOBCEIHEBHOW JKM3HM 4elloBeka. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB U XUMUYECKUX peakuuid B ObiTy. [lepBas momouns mnpu
XUMHYECKHX OKOTax U OTPABICHUSX.

XHUMHUYECKOE 3arpsi3HEHUE OKpYyXkarollel cpenbl (IpeaesbHas AOMyCTHMAast
KOHIIeHTpaius Beulects, nainee — [1JIK). Ponp xumMuu B perieHnn 3K0JIOrM4ecKux
npoOJieM.

Xumuueckuii IKCnepumenm:

M3yueHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAIOB, MOJUMEpPHbIC
MaTepuarbl).

Mexcnpeomemmnuwie ceasu



Peanuzanusa MeXNpeaIMETHBIX CBA3€Wd MpPU U3YYEHWHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCSI 4Y€pEe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUN, TaK U TOHSATHUM, SIBIASIOIINXCS CUCTEMHBIMH JIJIsI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOI'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TMOHSTHS: HAay4YHbIA (DaKkT, TUMOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHHTE3, KiIacCuduKamus, TEPUOAUYHOCTh, HAOIIOJEHUE,
AKCHEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHHUE, MOJeNb, SIBJICHUE, MNapPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: maTepusi, aTroM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHI,
U30TONBI, PAJUOAKTUBHOCTh, MOJEKYJa, SJIEKTPUUECKUW 3apsj, MNPOBOIHUKH,
NOJYIPOBOAHUKU, JIUINEKTPUKH, (POTOIIEMEHT, BEIIEeCTBO, TeEI0, OO0BEM,
arperaTHOe COCTOSIHME BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTAILIIMYECKas
peméTka, CriaBbl, (U3UYECKUEC BEIUMYUHBI, €IUHMIIBI W3MEPEHUS, KOCMHYECKOE
IPOCTPAHCTBO, MJIAHETHhI, 3BE3/1bI, CoJHIIE.

buonorus: dorocunres, npixanue, Owocdepa, IKOCUCTEMA, MHUHEPAIbHBIC
yI0OpEeHUsl, MUKPODJIEMEHTBI, MAaKPO3JIEMEHTBI, TUTATEIIbHBIC BEIIECTRA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpalbl, TOPHBIE TOPOJIbI,
MOJIE3HBIE UCKOIAEMBbIE, TOTIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCIUTATEIBHOUN JIESITEIBHOCTH B COOTBETCTBUHU C TPATUIIMOHHBIMA POCCUMUCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOllecTBe TMpaBWJIaMHM W HOPMaMH TIOBEJACHUS M CIHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE  pE3ylbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOIIMUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlMA U
paciIipeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcCJEeJWI0, TMOHMMAaHUsA 3HAYCHHUS XUMUYECKOM HAyKU B KU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BJIAJCTh JIOCTOBEPHON HHGpOpMAIUEH O
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOW XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax U IMPaBWIAX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIeIOBATeIbCKOM, TBOPYECKOM W JPyrux  BUIAX
JESTEIBbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOW JEATEIBbHOCTH TMpHU
BBITIOJTHEHUU YYE€OHBIX, II03HABATEIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3J]aHUU YIEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce JTOW Yy4eOHOM JesATEeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEJACHHE M TOCTYIIKM CBOMX TOBApHUILEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIEICTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XMMHYECKOW PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKM W COCTAaBIISIOLINE
OCHOBY [IJIi IOHUMAaHUS CYITHOCTH HAYYHOW KapTHWHBI MHpA, TPEICTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOTHOM CPEIoi, O POJIM XMMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHUBBI, HAlPABICHHbIC HA MOJIyYEHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOAMMBbIE i1 OOBSICHEHHS HAOJIOJaeMbIX IMPOIIECCOB M SBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



TUTEpaTypor, JOCTYMHBIMU TEXHUYECKUMHU CPEACTBAMU HMHGPOPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpPEC K OOYYEHHIO M TMO3HAHWIO, JHOOO3HATEIBHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
NEeSATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH M YPOBHsSI OOy4YeHUS B
JIaTbHEUIIIEM;

4) opMupoBaHUSsI KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH KHW3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 370pPOBBI 00pa3 >KW3HU, OCO3HAHUE IOCIEJICTBHU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPECHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TpU  OOpalieHuu C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAYy M pe3yyibTaTaM TPYAOBOM ACATEILHOCTH, B TOM YHCIIEC Ha
OCHOBE TIPUMEHEHHS TPEJAMETHBIX 3HAHWK IO XUMHUHM, OCO3HAHHBIM BBIOOP
UHAUBUAYATBHON TPACKTOPHUH MPOIOJKEHUS 00pa30BaHUs C YUYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON MPodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSL HEOOXOUMBIX YMEHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPelIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

AKOJIOTHYECKH IIEJeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE€ KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAHUE [IEHHOCTH 3JI0POBOTO H
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIINCHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
MpaBuiI 0€30MaCHOTO MTOBEJCHUS TP paboTe C BEIIECTBAMH, & TAK)KE B CUTYAIUsX,
YTPOXKAIOIIKUX 3I0POBbIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJydaeMble MPU H3YYCHUH XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTUYECKUX MpPOOJeM M MyTel UX pEeIlIeHHs] MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIIIJICHUSI, YMEHHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YJIBTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUsT MUPOBO33PECHUSI OOIICHAYYHbIE TOHATUS (3aKOH, Teopus,
MPUHIIKII, TUTIOTE3a, (PAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U APYToe.), KOTOPhIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MNpeIMeTax M MO3BOJISIOT Ha
OCHOBE 3HAHWU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOU



Hay4YHOUM KapTHUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, PETYJIATUBHBIE), KOTOpbIE 0O€CneuynBarOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YYEOHOMU
JeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOEHUU
3HaHUMU: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHH (BBIACTSATH MUX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATh B3aMMOCBS3b C JIPYTMMH TMOHSTHSMHU), UCIOJIH30BATh
MOHSITHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIICJICTBEHHBIC CBSI3U MEXIy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHE PACCYXACHUS (MHIAYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIPOIIECCE TO3HAHUSI TOHATHS (MPEIMETHBIC U
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
IpeoOpa3oBBIBATh IMIMPOKO MPUMEHSIEMbIE B XUMUU MOJIENIbHBIE MPECTaBICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiMu — MPHU PElIeHUH Yy4eOHO-TT03HABATENbHbBIX 3a7a4, ¢ YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh MU XapaKTE€pPU30BaTh CYIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CIEICTBEHHBIE CBSI3H U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BATh IOCTABJICHHBIE BOIMPOCHI B Kauye€CTBE HMHCTPYMEHTA
MO3HAHWA, a TaKKe B KA4eCTBE OCHOBBI i (POPMUPOBAHHS TUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HaOmomaTh 3a XOJOM IpoIllecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEAOBAHUS, COCTABIATH OTYET
0 mpojeraHHoM padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUJOB U (POpPM MpEe/ICTaBICHUS, MOTYyYaeMyl0 U3 pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJACpP)KaHUS, CIPaBOYHBIC
nocodbusi, pecypcol MHTepHeTa), KPUTUYECKU OIICHUBATH MNPOTUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MNPUMEHSTh Pa3IMYHbIE METOJBI W 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 33/1a4 ONPEAEAEHHOrO TUIA, MPUOOPETEHUE OMbITA B
00JaCTH  MCMOJB30BAHMUS  HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu u
WUIIOCTPUPOBATh pelIaeMble 3aJaud HECJIOKHBIMU CXEMaMH, JuarpaMMamH,
OpyruMH popMaMu rpauKui U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBAThL B Tpolecce ydyeOHOU W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IMPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOU
Cpellbl.

KommyHuKkaTHBHBIE YHUBepcaIbHbIe YUeOHbIe 1eficTBUS:

yMEHHsS 3aJaBaTh BOIpPOCHl (B Xoie auanora W (WiIM) JHUCKYCCUU) TIO
CYLIECTBY  OOCyXJaeMod TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIATh  MOJYyYEHHBIE  pe3yjibTaThl  ITO3HABATEIHHOM
JESTENbHOCTH B YCTHBIX M THCBMEHHBIX TEKCTaX; JesiaTh MPe3eHTAIUIO
PE3YJIHTATOB BBIMIOJHEHUSI XMMHUUYECKOT0 JIKCIepUMeHTa (J1abopaTopHOro OTIbITA,
1ab0paTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO IPOEKTA);

yMEHHUS y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIBHOM WM MCCIEOBATENIbCKOM  NEATENbHOCTH TMPU  PEIICHUU
BO3HUKAIONIUX MpPOOJIeM Ha OCHOBE Yy4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3unuil (00CyXJIeHrs, 0OMEH MHEHUSIMU, «MO3TOBBIE IITYPMbD», KOOPIAWHAIIUS
COBMECTHBIX JICMCTBHI, OMNpeneleHue KPUTEPUEB 1O OICHKE KauecTBa
BBITIOJTHEHHOH pabOTHI U ApyTrue).

PeryisiTuBHbIC YHUBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanboee »(HEeKTUBHBIE CTIOCOOBI PEIIeHHs] YICOHBIX H
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTABIATh WJIH KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JCHUCTBUU MPU BBINOJHEHUU 33JaHUU C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IPEJIaraéMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanbHON paboueid MporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYAaIOIIMMUCA HAay4yHbIE 3HAHUS, YMEHUS U CIOCOOBI



NedcTBUM, creuudpuyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoHiy oOydenus B 8 kij1acce nmpeMeTHbIE pe3yJIbTaThl HA 6A30BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MOHSTHN: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAasi Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XMMHYECKasi peaxius, KiacCUuPuKamus peakiuil: peakiuu
COCAMHEHUS, PEaKIuu Pa3I0oKEHUs, pPEaKIUu 3aMEIICHUs, pPEaKIuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHUE PEaKIMH, TEIUIOBOM 3P(DEKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsi KOBAJCHTHAs CBS3b,
WOHHAasl CBS3b, MOH, KATHOH, aHHOH, pPacTBOpP, MAaccoBasi JOJisI BEILIECTBA
(MpolieHTHAsI KOHIIEHTPAaIIKsi) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUIS COCTaBJICHHS (HOpMyT
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUN;

e ONpENETSATh BAJICHTHOCTH ATOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJCHUS  JJIEMEHTOB B  OWHApHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KIIACCY COEIWHEHHH IO
dbopMynaMm, BHI XHUMHYECKOW CBs3U (KOBaJeHTHass ¥ WOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHHMAaHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MonoxkeHus B [lepmoamueckoit cucreme,
3aKOHOB COXpPAaHEHUsI MacChl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh MOHATUS «TJaBHAs
noarpynna (A-rpynna)» u «mo0oyHasi noarpymnmna (b-rpymnmna)», maneie u
OoJIbIllIMEe TEPHUOJIbI, COOTHOCUTH OOO3HAUCHHUS, KOTOPbIE HMEIOTCS B
tabnune «llepuonnueckas cucrema xumudeckux osiaementos . .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKUX 3JEMEHTOB (COCTaB M 3apsij sA1pa, 00llee YUCIIO JIEKTPOHOB
U pacnpeereHre uX Mo 3JeKTPOHHBIM CII0SIM);

KJIACCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKHE peakiuu (M0 YUCIAYy M COCTaBy Y4YacTBYIOIIUX B PEaKIIUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKasi OMUCAHUE TPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTCKAHUS XHUMHUYECKUX TMPEBpAllEHUA B
Pa3JIMYHBIX YCIOBUSIX;

BBIUUCISATh OTHOCHUTEIBHYIO MOJIEKYJSIPDHYI0O M MOJSIPHYIO Macchl
BEIIECTB, MAacCCOBYIO JOJIO XUMHYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMHUECKOHN PEeaKIny;

MPUMEHATh OCHOBHBIE OINEpaIliy MBICIUTEIIBHON JESATEIbHOCTA — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IlIeHHe, CHCTeMAaTU3alnio, KiacCUu(UKAIHUIO,
BBISIBICHUE MPUYUHHO--CIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NO3HaHUs — HaOoJIeHne, H3MEpeHUe, MOCIUPOBAHUE, IKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ NIpaBWJaM  IOJb30BAHUS ~ XUMHUYECKOM  mocynoil |
1abopaTopHBIM 00OpyAOBaHHWEM, a TaK)Ke TpaBuUiIaM oOOpalieHus C
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU II0 BBINOJTHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BemeCTB (BOJOpPOJA U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHONM MAaCCOBOM J0JI€W pacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pacIro3HaBaHUIO PACTBOPOB HIEIOYEH U KUCIOT C OMOIIbIO MHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U APYTHEL).

K xoH1y oOydenus B 9 kJj1acce npeaIMeTHbIe pe3yJibTaThl HA 0a30BOM yYPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKphpIBaThb CMBICJI OCHOBHBIX XHUMHYECKHX TIIOHSATHWA: XUMHYECKHUI
3JIEMEHT, aTOM, MOJIEKYyJa, HMOH, KaTUOH, AHHWOH, IPOCTOE BEIIECTBO,
CJI0KHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasi peakiusi, XUMUYECKasi CBs3b, TEIJIOBOM 3(hPeKT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, SJEKTPOJIUTHYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaiu3aTtop, XHUMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCJIUTE]Ib,  BOCCTAaHOBHUTEIb, OKHCJICHHE U  BOCCTAaHOBJICHUE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAas,
METaJUIMYecKasi), KpUCTaJUIMYEeCKasi pemeTka, KOPpO3Us METAILIOB,
CIJIaBbl, CKOPOCTb XHWMHYECKON pEaKUuH, NPEAEIbHO JIOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
MPUMEHSTH 3TU MOHATHS MPU ONKMCAHUH BEIIECTB U UX MPEBPAICHUI;
UCIIOJI30BaTh XMMHUYECKYI0 CHUMBOJUKY JUIsl COCTaBJICHHS (popMyn
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
ONpeNeéHHOMY KJIacCy COEIUMHEHUN 1Mo ¢opMyiaMm, BUJ XUMHYECKOM
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaJUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUAX, 3aps]] MOHA M0 XUMHUYECKOU (opmylie, XapakTep cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BENIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona J[. M. MennpeneeBa wu
JEMOHCTPUPOBATh €ro TMOHHWMAaHWE: OIUCHIBAaTh M XapaKTEPU30BATh
TabnuuHyo dopmy Ilepuonnueckoil CUCTEMBl XUMHUYECKHX SJIEMEHTOB:
pasnmuuath TOHSATHUS «TJIaBHas moarpymnmna (A-rpymnma)y W «moOodHas
noarpynna (b-rpynma)», maiple U OOJBIIME TEPUOABI, COOTHOCHTH
0003HaYCHUS, KOTOPhIE HMMEIOTCS B TEPUOJAMYECKON Tabimie, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHHMSI  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB MW 3apsj sjapa, oOOIIee YHCIO DJICKTPOHOB U
pacrpeneieHie HX 10 DJICKTPOHHBIM CJI0sIM), OOBSICHATH OOIIne
3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB 3JIEMEHTOB U MX COCIMHECHUN B
npejiesnax MajibIX MEPUOA0B U TJIABHBIX MOJATPYIIl C YYETOM CTPOEHHS UX
aTOMOB,;

KJIAaCCH(HUIIUPOBATh XMMHUYCCKHE DJIEMEHTHI, HCOPTaHMYECKHUE BEIIECTBA,
XUMHUYECKHE pPeakiuu (M0 YHUCIYy U COCTAaBy YYACTBYIOIIMX B PEAKIUU
BCIIIECTB, MO TEIIOBOMY 3P (DEKTy, M0 M3MECHECHHUIO CTCTICHEH OKHCIICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUUICCKUE
CBOMCTBAa MPOCTBIX M CJIOXHBIX BEIIECTB, IMOJATBEPKAasi OMUCAHUE
NpUMEpaMUd MOJICKYJISIPHBIX W HOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIU;

COCTABJIATh YPABHEHUS DJICKTPOJUTUYECKOW JUCCOLUAIMHN  KHUCIIOT,
LIETIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIUIA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIuil, MOATBEPNKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIHiA
MIOCPEICTBOM COCTABJICHHS JIEKTPOHHOTO OaaHca dTHX PeaKInii;
NPOTHO3MPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHHUS,
BO3MOXXHOCTH TIPOTEKAHHMS XUMHUYCCKUX IMPEBPAIICHUA B Pa3IHMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYIO W MOJSIPHYIO Macchl
BEIIECTB, MACCOBYIO JIOJMI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCTMHEHHsI, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnmoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCylAoH U
nabopaTopHBIM O0OpYyIOBaHUEM, a TakKe IMpaBWwiIa OOpamieHusl C
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKUUSMU TIO BBITIOJTHEHHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

OPOBOAUTh  PEAKIMH, TMOATBEPKIAIONIME  KA4YeCTBEHHBIH  COCTaB
Pa3IUYHBIX BELIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPUI-, OPOMMU/I-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiIMKaT-, Cyibdar-, THUIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M MOHBI U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpPaxX HEOPraHWUYECKUX BEUIECTB;

NPUMEHSITH OCHOBHBIC OTEpAIlMi MBICIUTEIBHON JeSATEIbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTEeMaTH3allMI0, BBHISBICHUE
IPUYMHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YCHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HaOJI0ZIeHNe, U3MEpPEHUE, MOJIEIMPOBAHHUE, SKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KVIACC
KoauuecTBO 4acos
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (pPOBbBIE)
KonTtpoibHbie IIpakTHYeckue
n/m TeM NMPOrpamMMblI Beero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
Pa3nea 1. IlepBoHayaibHble XUMHYECKHE TOHATHS
XuMusa — BaxkHas 00J1acThb
11 €CTECTBO3HAHUSA U 5 5 bubmuorexa [JOK
' MIPAKTUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
yeJioBeKa
12 BemecTBa n xumuueckue 15 1 bubnuorexa [JOK
' peaKiuuu https://m.edso0.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bosznyx. Kucnopoa. [Tonsitue 5 bubnuoreka [JOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
59 Bopopoa.Ilonsarue o kucinorax 8 1 bu6mmoreka [JOK
' U COJISIX https://m.edsoo.ru/7f41837¢
53 Bopna. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBAaHMAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KIIACCHI bu6mmoreka [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paspnen 3. Illepuoanueckuii 3akoH u llepuoguveckasi cucrema xumuieckux 31eMeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHUU



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [JOK

. 7
31 XUMHUYECKUX AemeHToB /l. U. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
- )éI/IMquCKas[ CBS3b. . Butmorexa [IOK
) KHCITUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmuorexa [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] AUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpaxX https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3znen 2. HeMeTa/JILI M UX cOeANHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMHUYECKUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [TOK
' PyHHbL. -p https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpymnmsl. A30T, pocdop u ux 7 1 Bu6mmorexa LIOK
' PYHTHHL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
24 aneMmeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KpEMHUH U UX COCTUHEHHS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnuorexa [JOK
3.1 Obumpe cBOHCTBA METAILIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COEIUHEHUS 16 httos://m. edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpyskamomas cpeaa
41 B ek 3 bubmmoreka [IOK
' CILCCTBA M MATCPHAIIBL B AKUSHHI 9E10 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p 06 Bhe 3 bu6mmoreka [IOK
C3CPBHOC BpEMA https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAX TIO3HAHKS B XUMUHU 1 bubmorexa IOK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas pabota Ne 1 «[Ipasuia
paboTHI B TaOOPATOPUH U IPUEMBI bubnuoreka [IOK
3 1 1
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Yucrtele BemecTBa u cMecu. CriocoObl bubmuoreka [JOK
4 . 1
pasaeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 1 bubmmorexa [TOK
a N pHMEp https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bubnuoreka [JOK
6 ATOMBI H MOTICKYJIbI L https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U crnoXXHBIE BElleCTBa 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6¢c
b K
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 nommorexa [10

https://m.edsoo.ru/ff0d2d50



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

3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X .B
umrieckas popuysa. BasenTrocTs https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHYECKHX JIEMEHTOB
OTHOcCUTENbHAS aTOMHAs Macca. bubmmoreka [{OK
11
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuectso Bemecra. MoJib. bubmmoreka [{OK
MonspHas macca https://m.edso0.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMH4ecKasi peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [IOK
15 .
XUMHUYECKUX PEaKIni https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIIECTBA 10 YPABHCHHUAM XUMHUYECKUX bubmmorexa [TOK
B N P https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanus XuMUIeCcKuX peakiinii
18 (coennHEHMS, PA3JIOKEHUS bubmorexa HOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneaucT. O6o0IeHne n bubmmorexa [JOK
1 AHCT. Hvl https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3allusl 3HaHUI
20 KonTposnpHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexa [IOK

Bo3ayxa. Kucnopoa — sneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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npocroe BeecTBo. O30H

duznueckre U XUMHUYECKUE CBOUCTBA

bubmmoreka [{OK

22
KHCIOPOAA (peaKLH OKHCIICHIS, https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MoJTydeHUsT KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmorera [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TennoBoii 3¢ ekt xumMuueckoin
24 peaKkuuu, MOHSITHE O bu6moreka [IOK
TEPMOXUMHUYECKOM YPABHEHHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUYCSCKUX PEAKITUIX
TommuBo (HedTh, yroiab U METaH).
25 3ar ﬂsHeéHeqllm . a, CIIOCOOBI zzro Bubmmorexa [IOK
p yEd, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckas padota Ne 3 o Teme
26 «ITonyyenue u cobupanue KUCiIopoaa bubmorexa IOK
i N p poZa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ffod4ddo
08 dOu3nyecKkue U XUMUYECKHUE CBOMCTBA bubnuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ffod4ddo
bubmuoreka [JOK
29 I1
OIUITHE O KHCAOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 CriocoOslI mostyueHus: BOAOPOIa B bubnunoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o teme
bu6nmoreka [JOK
31 «ITomyuenue u cobupaHue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYECTBa

33 BEIIIECTBA ra3a 110 €r0 U3BECTHOM bubmorexa [TOK

. Y https.//m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brrunciaenus 006MOB Ta30B MO

34 aBHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmmorexa [TOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUI Ta30B

35 du3nvecKnue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuil. [lonsTe 06 bubnuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HachiieHnsie

37 M HEHACKIIIIEHHBIE pacTBOPHL. MaccoBas bubmorexa HOK

m P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[IpakTrueckas padorta Ne 5 o Teme

38 «IIpurotoBneHue pacTBOPOB ¢ bubnuoreka [JOK
OnpeAeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»

39 KounTtponsnas pabora No2 mo teme bubnunoreka [JOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
OKcuapl: coCTaB, KiaccuduKamus, bu6mmoreka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomyuenune u XuMHUYECKUE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmnorexa [IOK

’ p https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaH#usI: COCTaB, KIaccu(UKaIus, bu6nmoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonyueHnue u XuMu4eCcKre CBOMCTBA bubmuoreka [IOK
OCHOBaHUH https.//m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee?
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHACJIOT https://m.edsoo.ru/ffOdfee?
Conu (cpeaHne): HOMEHKIATypa,
46 cnocoi(ilf I10JI )GHI/H[ XI/IMI/I‘IZEKI/IG bubmmorexa [TOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckas pabota Ne 6. Pemenue
SKCIEPUMEHTAIBHBIX 337a4 10 TEME bu6moreka [IOK
47
«OCHOBHBIE KJIaCChl HEOPTraHNYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eH1E U CUCTEMATHU3AIIUs 3HAHUN
B t https://m.edsoo.ru/00ad9ch2
KontponbHas padota Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPraHUUECKUX bubmorexa [JOK
- P https://m.edsoo.ru/00ad9ela
COEIUHEHUN
[TepBbie MONBITKH KIacCUpUKAITIT
51 XUMHAYECKUX JIIEMEHTOB. [loHsTHE O bubmorexa [JOK
’ https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOAHBIX SJIEMEHTOB
Ilepnoanueckuil 3aK0OH U
52 HepnoﬂnquKas{ CHCTEMA XMMHUYECKUX bubmotera [JOK
pHOA https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. MeHeneepa
Bubnmoreka IIOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI 1

https://m.edsoo.ru/00ada52c¢
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHnue IeKTPOHHBIX 000JI09eK
95 aToMOB 3JiIeMeHTOB [lepuoanueckoit bubmorexa LHOK
https://m.edsoo.ru/00ada6hc
cucremsl JI. 1. MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B bubnuorexa [JOK
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronuyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. /. 1. bubnuoreka [IOK
MenneneeB — y4€HBIH, Me1aror u https://m.edsoo.ru/00ada96e
rpaXKJaHUH
DIIEKTPOOTPUIIATETHLHOCTh aTOMOB bubnuoreka [IOK
58
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 Honnas ximieckas cosisb https://m.edsoo.ru/00adac34
60 KoBanentHas nonsipHas XuMuueckas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenossipHas XuMHYeCKast bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubnuoreka [JOK
62 CTeIIeHE OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE bubnunoreka [JOK
peaxkuuu https://m.edsoo.ru/00adb076
64 OKHCIIUTENU U BOCCTAHOBUTENH bubmmorexa [IOK
https://m.edso0.ru/00adb076
65 KonTtponpHas padota Ne4 o teme bubnuorexa [IOK
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«Ctpoenne atoMa. XUMHUECKasi CBA3b

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

66 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHUCTEeMaTH3alus 3HAHUI https://m.edsoo.ru/00adh33c
67 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHUCTEeMaTH3alus 3HAHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHbiit ypok. O6001IEHNE U 1 bubnuorexa [JOK
CHUCTEeMaTH3alns 3HAHUI https://m.edso0.ru/ff0d61c6
OBIIEE KOJIJMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /l. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa [IOK

. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl xumMuueckoil CBSI3U U THIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme

5 «IToBTOpeHue U yriyOneHne 3HaHuI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMUYECKOMN

7 eakuuu. [IoHsTHE O TOMOT€HHBIX U 1 Bubmmorexa LIOK
PEAKIIH. https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEaKIHIX
[ToHATHE O XUMUYECKOM PABHOBECHHU.

bu6nmoreka [JOK
8 @®akTOpbl, BIUAIOIINE HA CKOPOCTh 1

XUMHUYECKOU PCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c¢c
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIEHO-BOCCTAHOBUTEIILHBIC

bu6mmoreka [{OK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPOUTHYECKON
10 muccoranuu. CHibHBIE U cl1a0bie bubnmorexa LOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHNA PEAKIIUN bubmorexa [JOK
¥p peakit https://m.edsoo.ru/00add448
XUMHYECKUE CBOUCTBA KUCIOT U
12 OCHOBAaHUH B CBETE IIPEICTABICHUN bubmorexa HOK
pvz[ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOITHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 IpEeNCTaBIEHUN 00 bubmmorexa [OK
e . https://m.edso0.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOIHAIIIT
14 ITousarue o ruapoanse coaen bubmorexa [OK
AP https://m.edsoo.ru/00add9d4
15 O0o00IIeHNE B CHCTEMAaTH3aIIHs bubnuoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTrueckas padota Ne 1.
16 «Perienme 3xcepuMeHTAIILHBIX Eubmorexa OK
p https://m.edsoo.ru/00addbfa
3a1a4uy
Kontponsnas pabora No2 mo teme
17 «DIIEKTPOIUTHYECKAS TUCCOIINAIINI Bubmiorexa TOK
p & HHATHA. https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XI/II;/[-II/ILIGCIS/IG CBl(j)I\/'ICTBa Ha IIpUMepe bubmorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposojopoa. CossiHast KMCIIOTA, bubnuorexa [IOK
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XUMUYECKUE CBOMCTBA, MOTYUYCHHE,

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

MIPUMEHEHUE
[IpakTtuyeckas padora Ne 2 o teme
20 «[Tomy4eHne COJITHON KUCITOTHI bubmorexa LHOK
JEHIE €O ’ https://m.edso0.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brruucnenus mo ypaBHeHUSIM
21 XUMUYECKUX PEAKIUM, €CITN OJIUH U3 bubmorexa HOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
29 OO6mrast XxapaKTepUCTUKA DJIEMEHTOB bu6moreka [IOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
ATOTpOTIHBIE MOTU(UKAITIU CEPBI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B Npupoe. XUMHUYECKHE CBOICTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBo10pO, CTPOCHHE, bubnuoreka [JOK
24 .
(bu3HYecKre 1 XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepol. CepHas KUCIIOTA,
25 (bu3HYecKre 1 XUMUYECKHUE CBOKCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIIUH, JIeKAIIHE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSIMU
cepbl
97 Brrunciienue MaccoBoit 1071 BbIXOa bubmuoreka [JOK
IIPOYKTa peaKkuu https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTHKA HJIEMEHTOB bubnuorexa [IOK
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VA-rpynisl. A30T, paclipocTpaHeHNE
B IIpHUpoJe, pu3ndecKue u
XMMHUYECKUE CBOWCTBA

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

AmMHEaK, ero pu3nIecKue u

29 XUMUYECKHE CBOMCTBA, MOTYYCHUE U brbamorexa [OK
’ v https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpakTnueckas padora Ne 3 o Teme
30 «[Tony4yeHrne aMMuaKa, U3ydeHue ero bubmorexa HOK
. i St https://m.edso0.ru/00adf180
CBOWCTB»

31 A3oTHas Kucnora, e€ Gpusndeckue u bubmuorexa [JOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnoib30BaHMe HUTPATOB U COJICH
aMMOHMSI B KaUeCTBE MUHEPATIbHBIX

32 oOpenuil. Xumuueckoe Bubmmorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKarolIel cpebl
COEIMHEHUSIMU a30Ta
®ocdop. Okecup dhochopa u

33 (bocg)o pHa;I KI/I(?J'I(}))Ta (b(bI]/;I)BI/I(‘I\COCKI/Ie u bubmmorexa [TOK

P o https://m.edsoo.ru/00adf68a
XMUMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KauecTBE MUHEPaIbHBIX YA0OpEHUH. bubnunoreka [JOK
3arpsi3HeHUE IPUPOJHON CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHUe B

35 npu I; e gmﬂzecxie 1 XUMHYECKHE bubmmorexa [JOK

p P He https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnmoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue npoOiIeMsl,
CBsI3aHHBIE C OKCHJIOM yriepoaa (1V)

37 VroipHasg KHCIOTa U €€ COJIN bubmorexa LHOK
https://m.eds00.ru/00ae006¢
[IpakTtuyeckas padora Ne 4 o Teme
"[lony4eHue yriekucioro rasa. bubnuorexa [JOK

38
KauectBennas peaxius Ha kapOOHAT- https://m.edsoo.ru/00ae027e
non"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHMYEeCKHUX BEIECTBAX KaK O bubmmorera [OK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
40 KpeMunii 1 ero coetnHeHNns bubmorexa LOK
P https://m.edso0.ru/00ae080a
[IpakTrueckas padota Ne 5. Permenue

A1 SKCIIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
«Baxnennne HeMeTaJlIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHCHUSD»

KontponbHas padota Ne3 o teme
42 «BakHeine HeMeTaIbl U UX bubmorexa LHOK
https://m.edso00.ru/00ae0el8
COCTUHCHUS»
OO6mrast XxapaKTepUCTUKAa XUMHUYECKHUX
3JICMEHTOB — METAJLJIOB.

43 Metannuueckas CBSI3b U bu6mmoreka [JOK
METaJUIMYECKasi KpUCTaUIMIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOKMCTBa
METaJIJIOB
XHMHUYECKHE CBOMCTBA METAJIJIOB.

. bubmuoreka [JOK

44 DNEKTPOXUMHUYECKUHN P

HaHpH)KCHI/Iﬁ METAJlJIOB

https://m.edso00.ru/00ae1156
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O0m1re cnocoObl MOTyYeHUs
MmetauioB. CruiaBel. Beruucienus no

45 aBHEHUSIM XMMHWYECKHUX PEaKIUU bubnmorexa LOK
P DCAKHIH, https://m.edso0.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJICPIKUT
MIPUMECH
46 IloHsiTHe 0 KOPPO3UU METAIIOB bubmorexa [TOK
PP https://m.edso0.ru/00ael1278
bubmmoreka [{OK
47
[enounpie MeTaib https://m.edso0.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUSA U bubmuorexa [JOK
KaJTus https://m.edso0.ru/00ael4b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIbIIMA U Maroui https://m.edso0.ru/00ael5e8
50 Baxkueiiime coe fJUHEHNUS KaIbIIHS bubmorexa HOK
a H https://m.edsoo.ru/00ae15e8
51 O0001IeHrEe U cUCTEMATU3ALIM
3HAHUH
JKEcTKOoCTh BOJBI M CIIOCOOBI €& bubnuoreka [JOK
52
yCTpaHEHUsI https://m.edso0.ru/00ae1886
[IpakTuueckas padbora Ne 6 mo Teme
53 "XEcTKOCTh BOJBI U METOALI €€ bubmorexa [JOK
; A A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6mmoreka [JOK
54 An %
FOMIHITH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubmuoreka [JOK

https://m.edso0.ru/00aeld86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

Oxcupl, TUAPOKCHIBI U COJIU JKEJIe3a

bubmuoreka [JOK

> (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHNe 1 CUCTEMAaTH3AIUS
3HaAHUHN
[Ipaktudeckas padora Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubmmoreka [{OK
59 .
«BaxHenme MeTaJlTbl U UX https://m.edso0.ru/00ae3de8
COEIMHEHUS»
Brruncienus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruucienus https://m.edso00.ru/00ae1750
MaccoBOM JOJU BBIX01a MPOIYKTa
peakuuu
61 O0001IeHre U cUCTEMATU3ALIHS
3HAHUH
KontponbHas padota Ned4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COEIMHEHUS
BemecTBa u Mmatepuaisl B bubnunoreka [JOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnnoreka [JOK
OKpY’KaroIen CpeJibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn bubnuoreka [IOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bubnuoreka [IOK
cucTeMaTu3alys 3HaHu! https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O0o01IeHNE U bubnuorexa [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cUCTeEMaTHU3alus 3HaHUN

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

68

PesepBHeIit ypok. O600IICHNE 1
CHUCTEeMaTU3alus 3HAHUI

bu6mmoreka [{OK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

MPOBEPSEMBIE TPEGOBAHMSA K PE3YJIBbTATAM OCBOEHMSI OCHOBHOM

OBPA3OBATEJILHOM ITPOI'PAMMBI

8 KUIACC
Kon . -
RO IIpoBepsieMble MpeaMeTHBIE Pe3yJIbTATHI 0CBOSHHUSI OCHOBHOI 00pa30BaTeIbHOI
e — NMPOrpamMMbl OCHOBHOT'O 00IIIEr0 00pa30BaHUs
1 ITo teme: «IlepBoHayanbHBIE XUMHUYECKHUE TTOHSITHS
PacCKpbIBaTb CMBICIT OCHOBHBIX XUMHUYECKUX MMOHSITHH: aToM, MOJICKYJIa, XUMHYECKUI OJICMCHT,
MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OAHOPOHAS M HEOAHOPOHAsS), BaJCHTHOCTS,
OTHOCHTENIbHAs aTOMHAs U MOJICKYJISIpHAsi Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAsI Macca,
1.1 MaccoBast JOJIsl XMMHYECKOr 0 AJIEMEHTa B COSIMHEHUH, MOJISIPHBII 00bEM, XUMHUYECKas peaKius,
KiIaccu(UKaLUs peaKiMi: peakiid COCAMHEHHUS, PEaKIUU Pa3fioKEHUs, peaKiMy 3aMelleHus,
peakiuu oOMEHa, 9K30- W JHIOTEPMHUYECKHE PEaKIUH, TCIUIOBOM 3(PQEKT peakiuu, pacTBop,
MaccoBas J10Jis1 BeliecTBa (MPOIICHTHAS KOHIIEHTPAIUs) B pacTBOpe
12 WILTFOCTPHPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH U IPHUMEHSTh 3TH MOHSATUS HPH
' ONMCAaHNUH BEIIECTB U MX ITPEBPAICHU
13 HCIIOJIb30BATh XUMUYECKYIO CUMBOITUKY /ISl COCTABJICHUS] (JOPMYIT BEIIECTB M YPAaBHEHHH XUMU-
' YECKHX peaKIuii
14 PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
' MOJIEKYJISIPHOTO YU€HHsI, 3aKOHA ABOTaapo
1.5 ONPEJIeIISITh BAJICHTHOCTh ATOMOB 3JICMEHTOB B OMHAPHBIX COSANHEHUSIX
16 KJIaccu(DUIMPOBATh XMMHUYECKHUE peakiuuu (10 YMCIy M COCTABY yYACTBYIOILIMX B PEAaKIUU Be-
' IIECTB, TI0 TEIJIOBOMY 3D PeKTy)
1.7 BBIUKCIISTh OTHOCHTENBHYIO MOJIEKYJISIPHYIO H MOJISIDHYIO MacChl BEIIIECTB
1.8 BEIUHCIISITH MAaCCOBYIO JIOJNI0 XHMUYECKOT0 AJIEMEHTa TI0 (JOpMYJIe COCANHEHHUS,
1.9 BEIUHCIISITh MAaCCOBYIO JIONIO BEIIECTBA B PACTBOPE
1.10 MPUMEHSITh  €CTCCTBCHHOHAyYHBIC METONBl TO3HAHHWS — HAONIOJNCHUE, W3MEpeHHe,




Kopg

IIpoBepsieMble NpeiMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa3oBaTe/LHOM

fpoBepAEMOoro MPOrpaMMbI OCHOBHOT'O 00IIIEr0 00pa30BaHUs
pe3yiabTaTa
MOJICTIMPOBAHUE, SKCIIEPUMEHT (PEaIbHBIN U MBICJICHHBIHN )
2 Io Teme: «BaxkHeiiie npeICTABUTEIN HEOPrAHUYECKUX BEICCTBY
2.1 PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHSATUN: OKCUJ, KUCJIOTa, OCHOBAHHE, COJIb
2.2 OIPENIeNIATh MPUHAJIEKHOCTD BEIIECTB K ONMPEeIEHHOMY KJIacCy COSMHEHUH 10 hopMyliaM
2.3 KJIaCCH(UIPOBATh HEOPTaHUUYECKUE BELIECTBA
XapaKTepU30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOIMCTBA BEIIECTB Pa3UYHBIX KIIACCOB,
24 MOJATBEPAK/as ONMCAHUE IPUMEPAMU MOJIEKYJIIPHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMHUECKUX
peakuuit
25 MIPOTHO3UPOBAThH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOT'O COCTaBa, BO3MOXHOCTH
' MIPOTEKAHMS XMMUYECKUX IPEBPANCHNHN B PA3INIHBIX YCIOBHUSIX
CIIEIOBAaTh TNPABIIAM IIOJI30BAHMUS XUMHUYECKOW ITOCYIOH M J1a0OpaTOpHBIM 00OpyIOBaHUEM,
a TakXKe IpaBUiIaM OOpaIIeH!s ¢ BEIECTBAMY B COOTBETCTBUHU C HHCTPYKIHSMH II0 BEITOJTHEHHIO
m1a00paTOPHBIX XUMHUYECKUX OIBITOB IO IOJYYEHUIO M COOMpPaHHWIO Ta3000pa3HBIX BEIECTB
2.6 (BOomOpOAa M KUCIOPOHa), MPUTOTOBJICHHUIO PACTBOPOB C OINPENENEHHOW MAcCOBOW Joied pac-
TBOPEHHOTO  BEHIECTBA, IUIAHMPOBATH W INPOBOJUTH  XUMHUYCCKHE  OKCICPHMEHTHI
[0 PAacHO3HABAHHWIO PACTBOPOB IIEMOYeH W KHUCIOT C IIOMOIIBI0 HHIUKATOPOB (JIAKMYC,
(henondTarenH, METHIIOPAHK U IPYTHE)
2.7 TIPOBOAUTH PACUETHI IO YPABHEHHUIO XUMHUIECKOH peaKIinu
ITo Teme: «llepuogmuecknii 3akon u Ilepmommdeckass cucremMa xuMudeckux snemeHToB J[. M.
3 MengeneeBa. CtpoeHme aroMoB. XuMudeckas CBsi3b. OKHCIHTETFHO-BOCCTAHOBUTEIHHEIC
peaknum
PacKpBIBaTh CMBICT OCHOBHBIX XMMHYECKHX IMOHSATHI: SIPO aTOMa, SJICKTPOHHEIA CIIOH aToma,
3.1 aTOMHas OpOWTaNb, paIuyC aToMa, XMMHYECKasl CBS3b, IMOIIpHAS W HETOJspHAs KOBaJlCHTHAs
CBSI3b, DJIEKTPOOTPHIIATEILHOCT, HOHHAS CBS3b, HOH, KATHOH, aHUOH, CTCIICHh OKHCIICHUS
3.2 KJIACCH(PHUIIMPOBATH XUMHUECKUE SJICMEHTBI
33 OIUCHIBATh M XapakTepu3oBaTh TaOMuUuHyo (opMmy I[lepuommdeckoll CHCTEMBI XHMHYECKHX

AJIEMEHTOB: Pa3IWyaTh MOHATHS «TJaBHAs noarpynna (Arpymma)y u «mobounas noarpymma (b-




Kopg

IIpoBepsieMble NpeiMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa3oBaTe/LHOM

fpoBepAEMOoro NMPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHusl
pe3yJbTara
TPYIIA)», «MaJble» U «OONbIINe) MePHOIbI
packpeiBaTh cMbicn [lepunoandeckoro 3akoHa J[.M. MenneneeBa: 1eMOHCTpUPOBATh ITOHUMAaHUE
34- HepHOZ{H‘IeCKOﬁ 3aBUCUMOCTH CBOMCTB XHMHUYECKHUX DJIEMEHTOB OT UX IMOJIOKEHUS B HepI/IO,Z[I/I-
YECKOM cucTteMe
COOTHOCHTH 0003HAYEHHsI, KOTOpble UMetoTCs B Tabmuile «llepuoandeckas cucTeMa XUMHUYECKUX
35 aneMmeHToB /[.J. MenneneeBa» ¢ UYUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHUX
' 3JIEMEHTOB (coctaB u 3aps a1pa, oo1ree 4HUCII0 JJIEKTPOHOB
Y pachpezieNIieHHe WX MO AIEKTPOHHBIM CIIOSM)
3.6 OIPEJICNIATH CTETICHb OKUCIICHHUS DJIEMEHTOB B OWHAPHBIX COSAMHCHUSX
37 OIIPEACIATh BHJ XUMUYIECKOH CBSI3U (xoBaneHTHAs u HOHHAsT)
' B HEOPraHWYECKHX COCTMHECHHUSIX
9 KJIACC
Kon . N
RS IIpoBepsiemble npeIMeTHBIE Pe3yIbTAThl 0CBOEHHSI OCHOBHOI 00pa3oBaTe1bHOM
T MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHMs
1 Ilo TeMe: «BemecTBo 1 XUMUYECKas PEaAKIIUD»
PacKpBIBATh CMBICT OCHOBHBIX XHMUYECKUX MOHSATHHA: PaCTBOP, DIIEKTPOIUTHI, HEAICKTPOIHUTHL,
AIEKTPOIUTHIECKAs AWCCOIMALNS, PEaKIHd HOHHOTO OOMEHa, KaTalHu3aTop, XHMHYECKOe
11 paBHOBecHe, OOpaTHMbIE M HEOOpPAaTUMBIC PEAKIUH, OKHCIUTEIFHOBOCCTAHOBUTEIBHBIC PEak-
' UM, OKHCIHNTENh, BOCCTAHOBHUTENb, OKHCJIECHHE U BOCCTAaHOBJICHUE,  aJUIOTPOIHS,
aM(OTEepPHOCTh, XUMUYECKas CBS3b (KOBAJICHTHAS, MOHHAS, METAJUINIECKas), KPHCTAILTHYECKas
peméTka, CIUTaBbl, CKOPOCTh XUMHUECKOH peaKIInu
12 WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMMYECKHX IMOHATUN U MPUMEHSTHh 3TH MOHATHS
' IIPU ONMMCAHUM BEILECTB U MX MPEBPALLCHHUH
1.3 COCTaBJISITh YPaBHEHHUS DJIEKTPOJUTHUECKON AUCCOLMALIMU KUCIIOT, HIEJIOYel U coJieil, MoJIHbIe




Kopg

IIpoBepsieMble NpeiMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa3oBaTe/LHOM

MPOBEPHEMOTo NPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHusl
pe3yJabTaTa
U COKpaIIEHHbIC YPaBHEHUS peaKliii HOHHOrO 0OMeHa
14 PaCKpBIBaTh CYIIHOCTh OKHCIHTENbHO-BOCCTAHOBUTENBHBIX PEAKIUil MOCPENICTBOM COCTaBIIE-
' HUSI QJIEKTPOHHOT0 OajlaHCa 3TUX PeakImi
1.5 IIPOBOJUTH PACYETHI 110 YPABHEHUIO XUMUYECKOH PEAKINU
2 ITo Temam: «HemeTamnbl 1 UX coeAMHEHUS» U «MeTayibl U UX COETMHEHUSD)
XapakTepu3oBaTh (ONMUCHIBaTh) oOImMe W crnenuduyueckne XMMHUYECKHE CBOMCTBA IPOCTBIX
2.1 U CIIO)KHBIX BEIIECTB, IOATBEpXIasi OIMCAHHE IIPHMEpaMH MOJCKYSIPHBIX W HOHHBIX
YpaBHEHUI COOTBETCTBYIOIIUX XUMHUECKUX PEAKIIUH
29 COCTaBJISITh ypPaBHEHMS PEAKIMH, MOATBEPKIAIOMUX CYIICCTBOBAHHE TEHETHYECKOH CBA3M
' MEKIY BEIIECTBAMH PA3IMYHBIX KJIaCCOB
93 MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT MX CTPOCHHS, BO3MOXXHOCTH IIPOTEKa-
' HUSI XUMUYECKUX IPEBPAIICHUN B PA3IMIHBIX YCIOBHSIX
CIIEIOBATh MPAaBHIIAM MOJIH30BAHMS XUMHUYECCKON MMOCYIONW M JTabOpaTOPHBEIM 000pYIOBAaHUEM,
24 a TaKkKe IpaBWiIaM OOpaIleHHs ¢ BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIIUSIMH IO BBITIOTHE-
' HHUIO JTA0OPATOPHBIX XHMHUYECKHUX OIBITOB IO IMOJYYSHUIO M COOMPaHUIO Ta3000pa3HBIX Be-
mecTB (aMMHaKa ¥ YTIICKUCIIOrO Ta3a)
MPOBOAUTH PEAKIUH, IIOATBEP)KIAIONINE KAaYeCTBEHHBIN COCTAB PpAa3MYHBIX BEIIECTB:
25 pacro3HaBaTh ONBITHBIM ITyTEM XJIOPUI-, OpOMHUI, HWOAMI, KapOoHat, ¢ocdaT, CHIIMKAT,
' cynbhaT, THAPOKCUIUOHBI, KATHOHBI AMMOHWUS, HOHBI H3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIIHE
B BOJHBIX PACTBOpaxX HEOPraHWIECKIX BEIIECTB
3 Ilo TeMe: «XuMus 1 OKpy’Karonas cpenar
3.1 pacKpBIBATh CMBICI OCHOBHBIX XuMmdeckux nonstuii: [1/IK BemecTBa; KOppo3ust METaJUIOB
MIPUMEHSTH OCHOBHBIE OTIEPAIIMH MBICIUTEIEHON AEATEIPHOCTH — aHAIN3 U CHHTE3, CPAaBHCHHE,
32 0000mIIeHNe, CHCTEMAaTH3aLNIO, BBISIBICHIE MPUYMHHO-CICICTBEHHBIX CBSI3eH — AT M3YYCHUS

CBOWCTB BEILECTB M XUMMUYECKMX PEaKLUH; €CTECTBEHHOHAY4HbIE METOJbl MO3HAaHUS — Ha-
OJroIcHIe, I3MEPEHNE, MOJICIINPOBAHNE, YKCIICPIMEHT (peallbHBIN U MBICIICHHBIN )




ITPOBEPSIEMBIE DJIEMEHTBI COAEPKAHUSA

8 KJIACC
Kon IIpoBepsieMblii 3J1eMeHT CONEPAKAHUS
1 [TepBoHaYaIbHBIE XUMUYECKUE TIOHATHS
11 [Ipenmer xumuu. Ponp XvMuM B KU3HU 4YelIOBeKa. XUMHS B CHCTEME HayK. leila M BeEIIecTBa.
' ®dusnyuecKkre CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSIHIE BEIIECTB
1.2 [TonsiTve 0 MeTonax mo3HaHus B XuMuU. YucThlie BenecTBa M cMecH. CrocoOb! pa3ieNieHus CMecei
13 ATOMBI ¥ MOJIEKYJIbI. XMMHYECKHE 3J1eMEeHThI. CHMBOIIBI XUMHUECKHX JIEMEHTOB. [IpocThie U cloxHbBIS
' BeniecTBa. ATOMHO-MOJICKYJISIPHOE YUCHHE
Xumudeckass ¢GopMmyiia. BalleHTHOCTH aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBAa COCTaBa
14 BemiectB. OTHOcHTENIbHAss aToMHass Macca. OTHOCHTENbHas MOJEKyJsspHas Macca. MaccoBas Aois
XHMHYECKOT0 JJIEMEHTA B COEIUMHEHUHN
15 KomnuectBo BemectBa. Momb. MonsipHas Macca. B3aWMOCBsI3b  KOJTHYECTBA, MAacChl U 4uclia
' CTPYKTYPHBIX €JIWHUI] BelecTBa. Pacuérsl o (hopMysaM XUMHUECKUX COCIMHEHUN
dusnyueckre 1 XUMUYECKUE SIBICHHS. XUMUYECKasl peaknus U e€ MPU3HaKh. 3aKOH COXPAHEHHsI MacChl
1.6 BelecTB. XUMHUUECKUe ypaBHeHUs. Knaccudukamms XUMAYECKHX peakuil (COSTMHEHUS, PA3IOKECHHUS,
3aMelIeHHsI, 0OOMEHA)
1.7 XHUMUYECKUN SKCITEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOM MOCYIOM, ¢ TPaBHJIaMH pabOTHI B JIAOOPATOPHH




Kopg

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUSA

U npuéMamu o0paleHus ¢ J1a00paTOPHEIM 000PYIOBaHUEM, H3yUEHUE U OIMCAaHUE (PU3UUECKUX CBONUCTB
00pa3I0B HEOPraHWYECKUX BEIIECTB, HaOMIoJeHHEe (Qu3nyeckux (IUIaBIEHHE BOCKAa, TasHHE JbJa,
pacTHpaHHe caxapa B CTYIKe, KHUIIEHHEe W KOHJEHCAIUs BOJbI) M XUMHUYECKHX (TOpeHHEe CBEYH, IPOKa-
JIMBaHUE METHOM NMPOBOJOKH, B3aUMOJCHCTBHE MeNa ¢ KUCIOTON) SIBIEHUM, HAONIOEHUE U OIUCAHUE
IPU3HAKOB MPOTEKaHNsI XMMHUYECKUX peakiui (pa3iioxKeHue caxapa, B3aUMOAEHCTBHE CEPHOIM KHCIIOTHI
¢ xjopuznoM Oapusi, pasnoxeHue runapoxkcuaa meau(ll) mpu HarpeBaHuu, B3aUMOJICHCTBHE >Kelne3a C
pactBopom comu meau(Il), mzyuenne crnocoOoB pasneneHus cMmecedd (C MOMOIIBI0 MarHuTa, (QUih-
TpOBaHME, BHIIAPUBAHHE, AUCTUIULALMS, XpoMmarorpadus), NMPOBEJCHUE OYHUCTKH IMTOBApPEHHOM COJH,
HaOJIOICHUE ¥ OIMCAHWE PE3YNbTaTOB INPOBEACHUS OIBITA, WUTIOCTPHUPYIOIIETO 3aKOH COXpPAaHEHHUS
MAacChl, CO3aHNe MOJIeTIeH MOJIEKY (IITapOCTEP>KHEBBIX )

Bakneiinme npeacTaBuTeNI HEOPraHMYECKUX BEUIECTB

2.1

Boznyx — cmech razoB. CocraB Bozayxa. Kucnopom — snemeHT M mpoctoe BemiecTBO. HaxoxaeHue
KHCTIOpOZla B Tpupone, (HU3MYEecCKHe W XUMHYECKHe CBoWcTBa (peakuuu TopeHus). OKCHIBL.
[Ipumenenne xucnopoma. CrocoObl HONydYEHHs] KHCIOpOJa B JIaOOpaTOpUH ¥ TNPOMBIILIEHHOCTH.
KpyroBopot kucnopona B npupoze. O30H — aJuI0TponHast MOAX(HUKAIHSI KHCIIOPO/Ia

2.2

TennoBoit > ¢heKT XUMUYECKOH peaku, TEPMOXUMUYCCKIE YPaBHEHUS, DK30- U SHIOTEPMUUECKUE
peakuuu. TomnmBo: yrome W MeTaH. 3arpsA3HCHHE BO3IyXa, YCHJIEHHE IapHHKOBOro 3¢dexra,
pa3pylIeHue 030HOBOT'O CJI0s

2.3

Bonopox — snemenT u mpocroe BemectBo. Haxoxknenne Bogopoza B Ipupoe, GH3UIEeCKUe M XUMUIECKIE
CBOICTBA, MPUMEHEHHE, CIIOCOOBI TOTyYeHuUs. KHCtoTs! 1 conmu

2.4

MonsipHbIil 00BEM ra3oB. Pacuérsl M0 XUMUYECKHM YPaBHCHHSIM

2.5

®dusnyeckue cBoWcTBa BOAbl. Boma kak pactBopurenb. PacTtBopsl. HacrhllieHHBIE W HEHACHIIICHHBIE
pactBopel. PactBoprMoOcTh BemecTB B Boae. MaccoBas JoOJsl BelIeCTBAa B pacTBOpE. XUMHUYECKHE
cBoiictBa Bombl. OcHOBaHWA. Porb pacTBOpPOB B MpHPONE W B KU3HH 4enoBeka. KpyroBopoT BOIBI B
npupoe. 3arpsi3HeHnE MPUPOIHBIX BoA. OXpaHa W OYMCTKA MMPUPOIHBIX BOJ

2.6

Knaccudukanmst Heopranuveckux coeauHennit. Okcupl. Kitaccuukaius oKCHIOB: COeo0pasyroIne
(ocHOBHBIE, KUCITOTHBIEC, aM(poTepHbIe) U HecoleoOpasyromue. HoMenknarypa okcuaoB. @usnyeckue u
XUMHUYECKHE CBOMCTBA OKCUIOB. [loydenre okCuaoB

2.7

OcHoBanus. Krnaccupukanuss OCHOBaHMA: INENOYM W HEPACTBOPHUMBIC OCHOBaHMA. HoMeHknaTypa
OCHOBaHU. DU3NYECKHE U XUMUUYECKHUE CBOMCTBA OCHOBaHUM. [lonydeHrne ocHOBaHMIt




Kopg

2.8

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUSA

Kucnorsl. Knaccudukamus xucnor. Homenknatypa kucinor. PU3MYECKHEe W XUMHUYECKHE CBOHCTBa
kucnoT. Pag aktusHoctu Metainos H.H. bekerosa. Ilonyuenue kucnor

2.9

Conu. Homenkiatypa coneil. @uzndeckrue 1 XuMHU4ecKue cBoiicTBa coneii. [lonydenue coneit

2.10

I'enetuyeckas cBs3b MEXIY KJlacCaMH HECOPraHNUYCCKUX COGI[I/IHGHI/Iﬁ

211

XYUMUYECKAHA OKCIIEPUMEHT: KauyeCTBEHHOE OmpejiefieHue COACp)KaHUA KHUCIOpoJa B BO3IYyXeE,
MoJy4eHue, coOnpaHue, paclio3HaBaHUE U U3yUeHHUE CBOWCTB KUCIIOpO/ia, HAOII0IeHNE B3aUMOICHCTBUS
BEIIECTB C KHCIIOPOJIOM U YCIIOBHUSI BOSHUKHOBEHUS M TIPEKPAIICHUS TOpeHus (TIokapa), 03HaKOMJICHHUE C
o0pa3llaMu OKCHJIOB M OIKMCAaHWUE WX CBOWCTB, MONydyeHHE, COOMpaHHE, PAclO3HABAaHUE W H3YUYCHHE
CBOWCTB BojJopoja (TopeHue), B3amMoneiictBue Bojgopona ¢ okcuaoMm meau(Il)  (BosmMoxkHO
WCIIONIb30BAHUE  BHJICOMATEPUANIOB), HaOMIOJcHWE 00pas3loB  BEMIECTB KOJIWYECTBOM | MOJb,
HCCIIeZIOBaHUE OCOOCHHOCTEH PacTBOPEHHUsS BEIIECTB C PA3IMYHON PAaCTBOPHUMOCTBHIO, MPUTOTOBIICHHE
pacTBOpPOB C OMpPENENEHHON MacCcOBOW JOJe pacTBOPEHHOIO BEIECTBA, B3aWMOJEWCTBHE BOIBI C
MeTaJlaMu (HaTpueM W KaiblieM) (BO3MOXKHO HCIIOJIb30BAHHUE BHJICOMATEPHAIIOB), OINpPENCICHUE
pPacTBOPOB KHUCIIOT U IIENIOYCH C MOMOINBI0 MHIWKATOPOB, MCCICIOBAHKME OOPa3llOB HEOPraHMUECKUX
BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIIOAECHNE M3MEHCHUS OKPACKM WHIWKATOPOB B PACTBOPAX KUCIOT U
mienoyeid, u3y4deHue B3aummopencTBus okcuma Mmemu(ll) ¢ pacTBOpOM CEpHOM KHCIIOTHI, KUCJIOT C
MeTaJUlaMH, PEaKIuil HeWTpalu3alud, HONTyYeHHE HEepacTBOPHMEIX OCHOBAHHUI, BBHITECHEHHE OIHOTO
MeTajula APYTUM U3 PacTBOpa COJH, PEIICHHE SKCIePUMEHTANBHBIX 3amad 1o Teme «Baxuelmme
KJIACCHI HEOPTaHUYECKIX COCTITHEHUID

[Tepnommueckuit 3akoH u [leproanueckas cuctema xummdeckux 3mementoB [[.1. Menpaeneesa.
CrpoeHre aTOMOB. XUMHUYecKas CBA3b. OKUCINTEIIbEHO-BOCCTAHOBHTEIBHBIC PEAKITHH

3.1

IlepBble MOMBITKA KIACCU(PHUKALMUA XUMHUYECKUAX AIIEMEHTOB. [IOHSATHE O IPyIIax CXOAHBIX 3JIEMEHTOB
(mesouHbIle W MIETOYHO3EMENbHBIC METAJUIbl, T[aJOreHbI, MHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPbIE
00pa3yroT aM(pOTepHbIC OKCHJIBI U THPOKCHIBI

3.2

Ilepnognueckuii 3axoH. Ilepuomnueckass cucrema xumuueckux anemeHToB J[.W. Menaeneesa.
Koporkonepronnast u mmHHONIEpHoaHas (opmel [lepronnueckoil cHCTEMBI XHMUYECKHX SJIEMEHTOB
H.N. Menneneesa. [lepuoas! u rpynnel. PU3HUECKUN CMBICT TOPAIKOBOIO HOMEPA, HOMEPOB Iepruoaa 1
TPYNIBI 3JIEMEHTA

3.3

Crpoenue atomoB. CoctaB atomMHbIX sjaep. M3oromnbl. OnekTpoHsl. CTpoeHUE AJIEKTPOHHBIX 000I0YEK
atroMoB mepBbix 20 xmmuueckux oanemeHToB [lepmogmueckort cucrtemsl J[.M. Menpaeneena.
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XapakTepucTHKa XUMHYECKOIO »3JeMEHTa 10 €ero nmnojokeHuto B Ilepuogudeckoit cucreme
.M. Menneneena
3aKOHOMEpPHOCTH HM3MEHEHHUs pajuyca aTroOMOB XHMMHUYECKHX DIIEMEHTOB, METAJNIMYECKUX U
3.4 HEMETAJUIMYECKMX CBOMCTB MO TpynmaM © TepuogaMm. 3HaueHue I[lepmommveckoro 3akoHa U
' ITeproauueckoii cucTeMbl XUMUUYECKUX 3JIEMEHTOB JUIsl pa3BUTHS HAykH U npaktuku. J[.M. Mennenees —
YUEHBIN U TPAKIAAHUH
35 Xumuueckas cBsi3b. KoBaneHTHass (TONSApHAsT W HEMONSApHAs) CBA3b. OIJEKTPOOTPULIATENIEHOCTh
' XUMHUYECCKUX DJICMCHTOB. I/IOHHaﬂ CBA3b
3 6 CTeHeHB OKHCJICHUA. OKI/ICJ'[I/ITeJ'[BHOBOCCTaHOBI/ITeHBHBIe peaKL[I/II/I. Hpoueccm OKHCJICHUS 158
' BoccTaHoBJIcHUs. OKMCIUTEIN U BOCCTAHOBHUTEIH
XYWMUYECKAN DKCIIEPUMEHT: M3ydeHHE O0pasllOB BEMIECTB META/UIOB M HEMETAJIOB, B3aWMOJICHCTBHE
3.7 TUAPOKCUIA IIMHKA C PacTBOpaMM KUCJIOT M IIEIOYEH, MPOBEACHUE OIBITOB, HIUIIOCTPUPYIOLIMX
TIPUMEPBI OKHUCITUTEIHPHO-BOCCTAHOBUTEILHBIX PEaKINii (TOpEHHE, PeaKIIUU Pa3I0KEeHHUs, COSTMHCHU )
9 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEP/KAHUS
1 BemectBo n xummnyeckas peakius. [lopropenune
[Tepromumueckuii 3axoH. [leproguaeckas cucrema xumudeckux anemeHToB JI.M. Menneneesa. Ctpoenue
11 aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHHHM CBOWCTB XUMHYECKUX JJIEMEHTOB IEPBBIX TPEX TMEPHOIOB,
' KaJnsl, KaJubllusl U WX COCAMHEHUN B COOTBETCTBHHM C TIOJIOXKEHHEM 3JeMeHToB B lleprmommueckoit
CHUCTEME U CTPOCHUEM HX ATOMOB
12 CrpoeHre BemiecTBa: BUJIBI XHUMHYECKOH CBSI3U. THIBI KPUCTANTUYECKUX PEIIETOK, 3aBHCHMOCTh
' CBOWCTB BEINECTBA OT TUIA KPUCTAIIMUCCKON PENIETKH M BUIa XMMHUYECKOU cBsA3u. Kiaccuukanus u
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HOMCHKJIaTypa HCOPraHWMYCCKUX BCIICCTB (MC)KZIYHapO)lHaH n TpI/IBI/IaJ'II)HaH). XuMUYecKre CBONCTBa
BCIICCTB, OTHOCAIIUXCA K pas3jiMdYHbBIM KJIaCcCaM HCOPraHNn4YCCKUX COCHHHGHHﬁ, I'CHETUYCCKasA CBA3b
HCEOPraHN4YCCKUX BCIICCTB

13

Knaccuduxanus XMMHYECKUX PeakIUil 0 pa3IuYHBIM MPU3HAKaM (110 YHUCITy M COCTaBy yJacTBYIOLIUX
B pEaKkIMu BEUIeCTB, MO TEIIOBOMY 3(QexTy, mo M3MEHEHHIO CTEMEHEH OKHCIEHUS XUMHUYECKHX
9JIEMEHTOB, MO OOpPaTHUMOCTH, IO Y4YaCTHUIO KaTalM3aTopa). DK30- M JHIOTEPMUYECKHE PEaKIuH,
TEpMOXUMHUYECKHE ypaBHEHMs. IIOHATHE 0 CKOPOCTH XMMUYECKOH peakuu

1.4

[loustne 00 OOpaTWMBIX M HEOOPATUMBIX XUMHYECCKUX peakuusax. lIOHSATHE O TOMOTCHHBIX H
reTeporeHHbIXx peakuusx. Ilondarue o xumuueckoM paBHoBecuM. DakTopsl, BIUAIOLIME HA CKOPOCTh

XHUMHYECKOM PEAKINHN U IMMOJOKCHUC XUMHUYCCKOI'O paBHOBCCHU L

1.5

OKHCITUTENBHO-BOCCTAHOBUTEIIHHBIE peaxiu, AIEKTPOHHBIN OanmaHc OKHCITUTENBHO-
BOCCTaHOBHUTENHHOU peakiuu. CocTaBleHNE YPaBHEHUI OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIUH C
HCTIOJIb30BAHUEM METO/Ia 3JIEKTPOHHOrO OanaHca

1.6

Teopusi >MEKTPOIUTHYECKON AMCCOIMAIMU. JIEKTPOIUTHI U HEIJIEKTPOoNUuThl. KaTHOHBI, aHHWOHBI.
MexaHN3M ITUCCOIMAIMH BEIIECTB C Pa3TUYHBIMU BUIAMH XHMUYECKOU CB3H. CTEICHb ANCCOIMAIIUH.
CunbHble U cladble AIEKTPOIHUTHI. Peakuu HOHHOro oOMeHa. Y CIIOBHS IIPOTEKAHUS PEaKIiii HOHHOTO
0oOMeHa, TIOJIHbIC ¥ COKpaIIEHHbBIC NOHHBIC ypaBHEHMs peakiuii. CBOMCTBAa KUCIIOT, OCHOBAaHUH U COJEH
B CBETE MPEICTABICHUH 00 JIIEKTPOIMTHYECKON mucconuanyi. KadecTBEHHBIC pEakIMy HA HOHBL.
[TonsiTe o ruaponmnse conei

1.7

XUMUYECKUN IKCIIEPUMEHT: O3HAKOMJIEHHE C MOIEISIMH KPUCTAUNIMYECKUX PELIETOK HEOpraHMYeCKHX
BEIIECTB — METAJUIOB M HEMETAJUIOB (Tpadura M anmMmasa), CIOXKHBIX BEIIECTB (XJIOpHIA HATPHA);
HCCIIEIOBAaHNE 3aBUCHMOCTH CKOPOCTH XMMHYECKOW PeakIUH OT BO3ICHCTBHUS Pa3IUIHBIX (PaKTOPOB;
HCCIIEZIOBaHUE JIEKTPOIIPOBOAHOCTU PACTBOPOB BELIECTB, IpoLecca AUCCOLMALNN KUCIOT, IIeI04ed u
coiefl (BO3MOXKHO HCITOJIB30BAHUE BHICOMATEPUANIOB); MPOBEICHUE ONBITOB, MILTIOCTPUPYIOIIUX MpPH-
3HaK{d MPOTEKaHWs peaKnuii WOHHOro oOMeHa (oOpa3oBaHHME OcajKa, BEINENCHHWE Ta3a, oOpa3oBaHHe
BOJIBI); OIBITOB, MILTIOCTPHPYIOMINX MPUMEPH OKHUCINTEIbHO-BOCCTAHOBUTEIBHBIX Peakiuid (TOpeHue,
peakuuy pas3lioKEHHs,, COEOUHEHMs); paclo3HaBaHUE HEOPraHMYeCKUX BEIIECTB C IOMOILBIO
KAaueCTBEHHBIX PEaKLMi Ha MOHBI; pellIeHHe IKCIEPUMEHTAIbHbIX 3a/1a4

Hemeramibl 1 UX COeMHEHUS

2.1

0611[8.5{ XapaKTCpUCTHKA I'aJIOT'CHOB. OcobeHHOCTH CTPOCHUA aTOMOB, XapPaKTCPHBIC CTCIICHHU OKHCJICHU .
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Crpoenue u GpU3MYECKUE CBOMCTBA MPOCTHIX BEIIECTB — raJIOTCHOB. XMUMHYECKHE CBOMCTBA HA MPUMEpPE
XJiopa (B3aUMOJIEHCTBHE C MeTaJUlaMH, HEMeTaJulaMu, mienodaMu). Xioposogopon. ComnsHas KHCiIoTa,
XMMHYECKHE CBOMCTBa, MONy4YeHHe, IpuMeHeHue. JleficTBue Xiopa M XJIOPOBOAOpPOJA HA OpPraHU3M
yenoBeka. BaxkHeilue XJIopupl ¥ UX HAXOKJICHUE B IPUPOJIE

2.2

OO6mas xapaktepucTuka 37eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS AaTOMOB, XapaKTepHbIE
creneHn okucineHus. CTpoeHHe U (HU3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOAA M CEpHI.
AnnoTponHeie  MOAM(UKAIIMK KUCIOpoJa U cepbl. XUMHUYECKHe CBOHCTBa cepbl. CepoBomopol,
CTpOCHHE, (I)I/ISI/ILICCKI/IC M XMMHYECKHE CBOMCTBA. OKCI/I}ILI CEpbl KaK MNOPEACTABUTCIN KHUCIOTHBIX
okcuaoB. CepHast Kucinora, pU3MUECKUe U XUMUYCCKHE CBOICTBA (00IIMe Kak MPEACTaBUTENS Kilacca
KHCIOT M crenu¢uueckne). XUMHYECKHE PEaKINH, JISKAIIHe B OCHOBE IPOMBIIUICHHOIO CHOC00a
MOTy4eHHsI cepHOit kucioThl. [Ipumenenue. Coian cepHOIl KMCIOTHI, KAUECTBEHHAS peaknys Ha CynbdaT-
noH. Haxoxxnenue cepsl 1 €€ coequHEHUI B TpUpojie. XUMHUUECKOE 3arpsi3HEHNE OKPYKAIOIIEH CPelbl
COCIMHEHUSMH Cephl (KHUCIOTHBIE MAOXKAW, 3arpsa3HCHHEC BO3IAyXa M BOIOEMOB), CIIOCOOBI €ro
NIPEJOTBPALLEHUS

2.3

OOmas xapakTepucThka 3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTepHBIC
CTEIICHH OKHCIICHHS. A30T, pacupocTpaHEHHE B TIPHPOAE, (HU3MUECKHEe M XUMHUUYCCKHE CBOWUCTBA.
KpyroBopor azora B mpupone. AMMHAaK, ero (hU3HUYECKHE W XMMUYECKHE CBOWCTBA, IOJYYCHHUE H
npuMenenne. Comu aMMOHUS, X (DU3NYECKHEe M XMMHYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas
peaknusi Ha WOHBI aMMOHHS. A30THas KHCIOTa, e MOoNydeHue, (HU3NIecKue M XUMHUYECKHE CBOWCTBA
(oOmue Kak TpeICTaBUTENs Kiacca KHCIOT M crenuduueckue). Vcmons30BaHUe HUATPATOB W COJICH
aMMOHHSI B Ka4eCTBE MHHEPAJIbHBIX yHOOpeHWH. XUMHYECKOe 3arps3HEHHE OKPYKAIOMeH Cpemsl
COETMHEHMSIMH a30Ta (KUCIIOTHBIE TOKIH, 3aTPSI3HEHNE BO3IyXa, TOYBEI H BOIOEMOB)

2.4

®dochop, amrorpornHble Momupukammu ¢Gocdopa, ¢GuzNUeckHe W XUMHUECKHE cBoiicTBa. Oxcua
dhochopa(V) u pochopHas kuciora, puU3nIecKre U XMMAYECKHAE CBOMCTBA, oyueHue. Mcrnonbp3oBanne
(hochaToB B KaueCTBe MUHEPAIBHBIX yI00pEHUI

2.5

OOmas xapakrepuctuka smeMeHTOoB [VA-rpynmel. OcoOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHEIC
CTEIICHH OKHCIIEHUS. YTIEepo, aluIOTPOITHEIE MO (HUKAIINK, PACTIPOCTPpaHEHUE B TIpUpoe, pr3ndeckue
U XUMHYECKHEe cBoWcTBa. Ancopoums. KpyroBopor yriepoma B mpupome. OKCHIBI yriaepoia, HX
(u3HYecKre M XMMUYECKUE CBOWCTBA, NCHCTBHE HA JKUBBIC OPraHU3MBI, ITONYyYCHHUE U IPUMCHEHHE.
DKoyoruueckue mpoOiieMbl, CBsi3aHHBIe ¢ okcuaoM yriepoaa(lV); runoresa riro6asbHOrO MOTETUICHUS
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KJIMMarta, HapHI/IKOBI:II\/'I 3(1)(1)CKT. VYronapHas KucioTa u eé COJIM, UX (I)I/ISI/I‘{€CKI/IG U XUMHUYCCKHUEC CBOﬁCTBa,
MOJIY4Y€HHUE U IIPUMCHCHUEC. KauectBennast peakuys Ha Kap6OHaT-I/IOHI>I. Hcnons3oBanue Kap60HaTOB B
6]>ITy, MEAUIWHE, IPOMBIIIJICHHOCTHU U CCIIbCKOM XO035HCTBE

2.6

[TepBoHauambHBIE MOHATHS 00 OPraHMYECKUX BEHIECTBAaX KaK O COCOUHEHMSIX yriepona (MeTaH, 3TaH,
STWIICH, alleTWJICH, JTaHOJ, TJMIEPHH, YKCYCHasl KHcioTa). X cocTaB M XHMHYECKOE CTPOCHUE.
[ToHsiTHe O OMONOrMYECKH Ba)KHBIX BEIIECTBAX: XKHUpaX, OelKax, yrJieBoJax — M MX POJH B KHU3HH
yenoBeka. MaTepranbHOe €IMHCTBO OPraHWYeCKUX M HEOPTaHUYECKUX COCMHEHUN

2.7

Kpemunii, ero ¢pusndeckre n XUMUIECKHE CBOWCTBA, MOMyYeHHE U TpuMeHeHne. CoeTMHeHNsT KPEeMHUS
B npupozae. O6mue npencraBieHus o0 oxcuae kpeMHUA(IV) n kpemHueBOil kucnore. CHIMKATHI, MX
HCTIOJIB30BaHUE B OBITY, MEOUIMHE, IPOMBIIUICHHOCTH. BakHelminme CTpoWTeNbHBIE MaTepHAIIBL:
KepamMHKa, CTEKJIo, IIeMEHT, OeToH, Kene300eToH. [Ipobmembl 0e30MacHOr0 HUCIONIb30BAHHMS
CTPOMUTENBHBIX MaTEPHAIIOB B IOBCEAHEBHOMN KU3HU

2.8

XYUMUYECKUH SKCIIEPUMEHT: HU3y4YeHHE 00pa3I[0B HEOPraHMUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIIOTHI;
MIPOBEJICHNE KAYECTBEHHBIX PEaKIMi Ha XJIOPHI-MOHBI M HAOIIONCHHWE HPU3HAKOB HX IPOTCKAHHUS,
OIIBITHI, OTpaKaomue (PU3NIECKHEe U XUMHUUICCKUE CBOMCTBA TajIOTEHOB M WX COCAMHEHUH (BO3MOXKHO
WCIIONb30BAHUE  BHJICOMATEPUANIOB); O3HAKOMJICHHE C oO0pasllaMd  XJIOpHAOB  (TaJIOTEHHJIOB);
O3HAaKOMJIEHHE ¢ 00pa3lamMu cepbl U e€ CoeIMHCHUAMH (BO3MOXHO HCIIOB30BaHNE BHUACOMATEPHAIIOB);
HaOJIoIeHNe Tporiecca OOYIIMBAaHUS caxapa IO IEHCTBHEM KOHLIEHTPHPOBAHHOW CEPHOI KHCIOTEHI;
M3yYCHUE XMMHUYECKHX CBOWCTB pa30aBIIEHHOW CEpHOW KHUCIIOTHI, TPOBEJICHUE KAYeCTBCHHON peaKInu
Ha cyiIb(aT-HoH U HAOIIOACHHE MPH3HAKA €€ MPOTEKAaHUs; 03HAKOMIICHHE C (PH3MUECKUMH CBOM CTBAMHU
asora, pocdopa 1 UX coeqMHEHHH (BO3MOXKHO HCIIOIh30BAHKUE BHICOMATEPHAIIOB), 00pa3liaMi a30THBIX
u GochopHBIX yIOOpPEHHI; MONTyueHHE, COOMpaHue, PACIO3HABAHWE W W3yYCHHE CBOWCTB aMMHAKa;
MIPOBEIICHAE KAYeCTBEHHBIX PEaKIMii HAa MOH aMMOHHUS U (ochaT-MOH M W3yYCHHE IPH3HAKOB HX
MPOTEKaHU, B3aUMOJCHCTBHE KOHIIEHTPHPOBAHHON a30THOW KHUCIOTHI C MEIBIO (BO3MOXKHO HCIONB30-
BaHHE BHICOMATEPHANIOB); HW3yUCHHE MOJACNEH KPHUCTAJUIMYECKUX pEmETOK anmMasza, rpadura,
¢dynnepena; 03HaKOMIICHUE C IIPOIIECCOM aICOPOIIH PacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIIIEM H
YCTPOMCTBOM HPOTHBOrasa; MOoNMydeHne, COONpaHue, paclio3HaBaHUE W U3y9IEHUE CBOHCTB YIIIECKHCIOTO
rasa; MpoBEJCHNE KAYCCTBCHHBIX PEaKIWi Ha KapOOHAT- U CHIIMKAT-MOHBI M H3yYCHUE TPH3HAKOB MX
MPOTEKAaHUsS, O3HAKOMJIGHHE C  MPOAYKIHEH  CHUIMKATHOM  NPOMBINDICHHOCTH;  PEIICHHE
OKCIIEPUMEHTAJBHBIX 3a/1a4 10 TeMe «BakHeH e HeMeTaIuTbl ¥ BX COCIMHCHHSDY




Kopg

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUSA

MeTajiasl ¥ X COeIMHCHUS

3.1

OO0mas XapaKTepuCTHKa XHMHUYECKHX OJJEMEHTOB — METAJUIOB HAa OCHOBaHMHM WX TIOJIOKEHUS B
[Tepuonuueckoit cucreme xumuueckux snementoB .M. MenneneeBa u crpoeHus atomoB. CTpoeHHe
MeTaJUIOB. MeTaluyeckasi CBS3b M MeTaJuIn4yeckass KpUCTaUTHYecKasl pemeéTKa. DISKTPOXUMUIECKHU i

Ppsii HaIpsHKEHUH METaJUI0B

3.2

dusnyeckue U XMMUYeCKHe CBOMCTBa MeTayuioB. OOmme crnocoObl MoaydeHusi MeTanmoB. [loHsaTHe o
KOPPO3HM METaJOB, OCHOBHBIE CIOCOOBI 3aIlUTHl WX OT Koppo3uu. CriaBbl (CTamb, YYIVH,

JIOPAIIOMUHMHN, OpOH3a) U X IPUMEHECHHUE B OBITY W IPOMBIIUICHHOCTH

3.3

[lenounsie Mertasyuibl: monoxkeHue B Ilepuoanueckoit cucreme xumuueckux osnemeHToB J[.H.
MenieneeBa; CTpOCHUE WX aTOMOB; HaXOKJCHHE B mpHupojie. Puzndeckue u XUMUIECKUE CBOMCTBA (Ha
npuMepe HaTpus U Kaiusi). OKCUBI U TUIPOKCHIIBI HATPUS U Kaiusi. [[pUMEeHEeHUe 1eT0YHBIX METaJIOB
MU UX COEIUHEHUI

3.4

[[{eoyHO3eMeNbHBIE METAIITBI MATHUHN U KaJIBIIH: OJ0XeHne B [lepnoanueckoil cucreMe XUMHUYECKUX
anemenToB J[.M. MenzaeneeBa; cTpoeHMe WX aTOMOB; HaXxOxJaeHUWe B Tmpupone. Dusznyeckue u
XUMHUYECKHE CBOMCTBA MAarHusl W Kaiblvs. BaxHelIue coemuHEHHs Kaiblus (OKCHI, THAPOKCHUI,
conn). JKECTKOCTH BOJBI M CIIOCOOBI €€ YCTpaHSHUS

3.5

Amromunnii: monoxenue B [lepuommueckoii cucrteme xumudecknx smementoB J[.M. Menneneesa; ctpoenue
aToMa; HaxOXJIeHHe B Tpupoje. Oruzndeckre U XUMHUIECKHIE CBOMCTBA aIFTOMHHUSA. AM(OTEpHBIE CBOKCTBA
OKCHJIA ¥ TUIPOKCHUIA AITFOMUHHS

3.6

Kenezo: monoxenne B [lepnogudeckoii cucreme xumuueckux siaemerToB J[.M. MenneneeBa; ctpoeHne
aToMa; HaXOXKJIeHHe B pupojie. Pu3nuecKkne n XMMUYECKUE CBOMCTBA kene3a. OKCHUIBI, TUAPOKCHUIBI U
conu xene3a(ll) u xenesa(Ill), ux cocTas, CBOWCTBA U MTONyYCHHE

3.7

XuUMHYECKAH HSKCIEPUMEHT: O3HAKOMIICHHE C O0pa3laMHd METAJUIOB U CIUIABOB, UX (H3MUCCKUMH
CBOMCTBaMH;  HW3y4YCHHE  PE3YNBTaTOB  KOPPO3MH  METAUIOB  (BO3MOXKHO  HCIIOJNB30BAHHE
BHJICOMaTEPHAJIOB), OCOOCHHOCTEH B3aMMONCUCTBHS OKCHIA KNI W HATPHUS C BOZOH (BO3MOXHO
HCIOJIb30BaHNE BHUICOMATEPHAJIOB); UCCICIOBAHIE CBOMCTB YKECTKOM BOIBI; IpoIlecca TOPEHHUS Kele3a
B KHCIOpoAe (BO3MOXKHO HCIIONB30BAHUE BHICOMATEPHANIOB); MPU3HAKOB MPOTEKAHMS KadeCTBECHHBIX
peakuuii Ha HOHBI (MarHus, KanbLus, adiOMHHUA, LuHKa, xene3a(ll) wm xenmesa(Ill), memu(ID);
HAOJIOJICHHE W OMNMCAHWE IIPOICCCOB OKPAIIMBAHUS IUIAMEHH HWOHAMHU HATPHS, Kalusl W KaJbIUs
(BO3BMOXKHO JHICITONB30BAaHUE BHJICOMATEPHANIOB); HCCICIOBAaHUE aM()OTEPHBIX CBOWCTB THAPOKCHIA




Kon IIpoBepsieMblIii 3JIeMEHT COAePKAHUS
QIIOMUHMA U THIPOKCHUA LIMHKA; pEeLIeHUEe IKCTIEPUMEHTANIBHBIX 3a]a4 0 TeMe «BaxxHelume MeTalbl
U X COCIIMHEHMSD)
4 XuMus ¥ OKpy>Karollas cpesia
Hossle MaTepuaiisl U TexHONIOrMY. BelliecTBa 1 MaTepualibl B IOBCEIHEBHON XKU3HU YENOBEKa. XUMHUS U
4.1 3710pOoBBE. be3onacHoe ucnonb30BaHUE BELIECTB U XUMUYECKUX peaknuii B OvbiTy. IlepBast momornp npu
XMUMUYECKHX 0)KOTaX M OTPABJICHUSIX
OCHOBBI 3KOJIOTHYECKONH T'PaMOTHOCTH. XHUMHUECKOe 3arpsisHeHue oxpyxaromei cpenst [1JK. Ponb
4.2 XMMUH B PEIICHUH SKOJOTMYECKUX IpobieM. IIpupoaHble HMCTOYHUKH YIIIEBOJOPOAOB (YTOib,
MIPUPOIHBIN Ta3, He(Th), MIPOAYKTHI X MepepabOTKH, UX PONIb B OBITY ¥ IPOMBIIIICHHOCTH
43 XUMHYECKUH SKCIEPUMEHT: H3yUeHHE 00pa3lioB MaTeprasioB (CTEKIIO, CIUIABBI METAJIIOB, IIOIMMEPHEIC

MaTepHabl)




MPOBEPSIEMBIE HA OI'3 110 XUMHWHU TPEBOBAHMS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMMBI
OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSI

Kox nposepsiemoro IIpoBepsiemble TpeOOBaHMSA K IPeAMETHBIM pe3y/JbTaTaM 02a30BOI0 YPOBHSI OCBOEHHSI OCHOBHOM
TpeOoOBaHUSA o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'0 00111er0 odpa3oBanusi Ha ocHoBe PT'OC
1 [Ipencrasnenue:

0 TI03HABAaEMOCTH SBJIICHHH MNpPUPOIBI, TOHWMAaHWE OOBEKTHBHOW 3HAYMMOCTH OCHOB XHMHYECKOH HAayKH Kak oOiacTd
11 COBPEMEHHOT'O €CTECTBO3HAHHS, KOMIIOHEHTa OOIIEH KyNbTyphl W IPAKTHYECKOH MAESTEIHHOCTH YEIOBeKa B YCIOBHUSX
COBPEMEHHOT0 O0IIECTBa; HOHMMAaHIE MECTa XHMHUH CPEIH JPYTUX €CTECTBEHHBIX HAYK

1.2 O HAaY4YHBIX METOJAax ITO3HAaHHA, B TOM YHCIIC IOKCIICPUMCHTAJIBHBIX W TCOPECTHUYCCKUX METOHaX HMCCICHOBAaHUA BEUICCTB H

HU3YYCHUA XUMHUYCCKUX peaKuHﬁ; YMEHHUE UCIIOJIB30BATh MOACIN IJISA 00BICHEHUS CTPOCHHA aTOMOB U MOJICKYJI

0 cdepax MpoecCHOHANEHON IESTENBHOCTH, CBS3aHHBIX C XUMHEH M COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
13 JOOCTIDKCHUSX XMMHUYECKOH HAyKH, YTO MO3BONUT OOYYAIOMIMMCS paccMaTpHBaTh XUMHIO Kak cdepy cBoed Oymymiei

po)eCCHOHATIBHON JEATENPHOCTH M CHAeTaTh OCO3HAHHBIM BBHIOOD XMMHHM Kak HPOQHUIBHOIO MpeAMeTa MpU Mepexoje Ha
YPOBEHb CpeHEro o0miero 0opa3oBaHus

2 Bnanenue cucremolt XUMHUYECKUX 3HAHUN U YMEHUE IPUMEHSTh CUCTEMY XUMUYECKUX 3HAHUM, KOTOpask BKIIIOYAET:

Ba)KHEHMIIIME XUMHYECKHAE MOHITHS: XUMHYCCKHH 3JIEMEHT, aTOM, MOJEKYJa, BEIIECTBO, MPOCTOE M CIOXHOE BEIIEeCTBO,
OJIHOPOJIHASI I HEO[IHOPOIHASI CMECh, OTHOCHTEIIbHBIC ATOMHAS K MOJICKYJISIPHAS. MACChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS
Macca, MOJISIpHBIH 00BEM, OKCHJI, KACIIOTA, OCHOBAHHE, COJIb (CPEIHSN), XMMHICCKAsT PEAKIHs, PEaKIUH COSIMHECHHS, PEAKIHU
2.1 pa3oKeHHsI, peaKIuH 3aMeIeHHs, PeaKii 0OMeHa, TeIIoBOH 3 dEKT peakiuu, 3K30- H 3HIOTCPMHUICCKUAE PEAKIIUH, PACTBOP,
MaccoBast OISl XUMIYECKOTO dJIEMEHTa B COSAMHEHIH, MacCOBas HOJISl M TIPOLICHTHAST KOHIICHTPALIUS BEIIECTBA B PACTBOPE, SIPO
aTOMa, DIIEKTPOHHBIN CJIOW aToMa, aTOMHas OpOHTallb, PaANyC aTOMAa, BAJIEHTHOCTH, CTCIICHb OKUCICHHS, XHMHYECKas CBS3b,

OJICKTPOOTPUIATEIIbHOCTD, MMOJIPHAA U HEOJAPHAA KOBAJICHTHASA CBsA3b, MOHHAA CBA3b, MECTAJUIMUCCKAsA CBA3b, KPUCTAIUIMYCCKAA
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TpeOoBaHUs o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOI'0 00111er0 o0pa3oBanusi Ha ocHoBe PT'OC
pemiérka (aToMHasl, HOHHAS, METAJUTMYECKas, MOJIEKYJIsIpHAsI), MOH, KATHOH, aHUOH, JIEKTPOIUT U HENEKTPOIUT, 3JIEKTPOIUTH-
Yyeckasi JUCCOLManus, peakiuil HOHHOTO 0OMEHa, OKHCIUTENbHO-BOCCTAHOBUTENBHBIC PEAKIINU, OKUCIUTENIb U BOCCTAHOBUTEND,
OKHCIIGHHE M BOCCTAHOBJICHHE, 3JIEKTPONH3, XUMHMUYECKOE pPAaBHOBECHE, OOpaTUMble U HEOOpPAaTHMBIE PpEAKIMU, CKOPOCTh
XMMUYECKOH peakuuu, katauuzaTop, I1J1K, koppo3us MeTauioB, CIIIaBbl
29 OCHOBOIIOJIATaloIUE 3aKOHbI XMMHU: 3aKOH COXPaHEHUsl Macchl, nepuoandyeckuil 3akon J[.1. Menzeneesa, 3aKOH [IOCTOSIHCTBA
' coCTaBa, 3aKOH ABOrajipo
2.3 TEOPUM XUMHU: AaTOMHO-MOJIEKYJISIPHAs TEOPUs, TEOPUS JIEKTPOIIUTUIECKOHN TUCCOLUALIN
3 Biianenne ocHoBaMU XUMHUYECKOW IPaMOTHOCTH, BKJIFOYAIOIIIEH:
yYMEHHE TPaBHIBHO HCIIOIB30BAaTh M3yUCHHBIC BEIIECTBA M MaTEpHAJbI (B TOM YHCIIE MUHEPAJIBHBIC YHAOOPEHHS, METAJUIBI U
CIIaBHI, IPOAYKTHI IepepabOTKU MPUPOIHBIX HCTOYHHUKOB YIIIEBOIOPOIOB (YIS, IPHPOAHOrO Tasa, HeT) B OBITY, CEIBCKOM
3.1 XO3SHCTBE,
Ha TPOM3BOACTBE M IIOHMMAaHWE 3HAYCHHS XHUPOB, OCIKOB, YIJIIEBONOB JUII OpraHM3Ma UeNIOBEKA; YMEHHE IPOTrHO3MPOBATH
BJIMSIHHME BEIIECTB M XMMHUYECKUX IIPOLIECCOB HAa OPraHU3M YEJI0BEKA U OKPYXKAIOILYI0 IIPUPOAHYIO Cpeny
3.2 yYMEHHE HHTETPHPOBATH XUMUYECKIE 3HAHUS CO 3HAHUSIMHU APYTUX yIEOHBIX IPEIMETOB
33 HaJIM4ME OIMbITa PAaOOTHI C Pa3NUYHBIMUA UCTOYHUKAMHU WH(OPMAIMY 110 XUMHH (Hay9HAsl W HAYYHO-IIOMyJIsIpHAs JTHTEpaTypa,
' CIIOBapH, CIIPABOYHHKH, HHTEPHET-PECYPCHI)
34 yMeHHe OOBEKTUBHO OLIEHMBATH MH(POPMAIMIO O BEUIECTBAX, MX MPEBPAIICHISIX M MPAKTUIECKOM MPUMEHEHHH W yMEHHE
' WCIOJIB30BATH €€ IS PeIIeHus yaeOHO-TI03HABATEIBHBIX 33124
4 Brnanenne ocHOBaMH MOHATHIHOTO amnmapara U CHMBOJIMYECKOTO S3BIKA XUMHH JJISI COCTaBICHUS (HOpMYyN HEOPraHMUECKUX
BEIIIECTB, YPaBHEHNH XUMHUECKUX peaKiuii; ocHoBamMu xummudeckoir HomeHKIaTypsl (IUPAC u TpuBHanbHOI)
YMeHne OOBSACHATH CBSA3b IOJIOKEHHS dJeMeHTa B [lepmommdeckoll cucTeMe ¢ YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS
5 aTOMOB XHMHYECKHX JIIEMEHTOB (COCTaB W 3apsa sapa, OOIIee YHCIO SJIEKTPOHOB), PACIpeleleHHEM JIIEKTPOHOB IIO
SHEPreTUYEeCKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOAOB, KT U KalbLUs
[IpencraBiieHue 0 NEPUOJUUECKON 3aBUCUMOCTH CBOMCTB XMMHUUYECKUX AJIEMEHTOB (paJuyc aToMa, 3JIEKTPOOTPULIATENbHOCTD ),
6 MPOCTBIX M CJIOXKHBIX BEIIECTB OT IOJOXKEHUA 3JeMeHToB B Ilepuoamueckoil cucreme (B MasbIX MEPUOAAX U IJIABHBIX
MOJATPYIINAax) U 3JEKTPOHHOT O CTPOSHHSI aTOMa
7 YMeHue KIaccupUIrpoOBaTh:
7.1 XUMHYECKHE DJICMEHTBI
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7.2 HEOpPraHW4eCcKHe BEIeCTBa
7.3 XUMHYECKUE PeaKIIUH
8 YMeHue onpenensTh:
81 BaJICHTHOCTDb M CTCIICHb OKMCJICHUA XUMUYCCKUX 3JIECMCHTOB, 3apsA/] HOHA
8.2 BUJ| XUMHYECKON CBSI3U U THUII KPUCTAJNIMYECKOU CTPYKTYpPBI B COEIMHEHUAX
8.3 XapakTep Cpe/ibl B BOMHBIX PACTBOPAX BEIIECTB (KHCIOT, OCHOBAHHA)
8.4 OKHCIIUTEh U BOCCTAHOBUTEIb
9 YMeHune xapakTepru3oBaTh (PU3NUECKUE M XMMHUYECKHE CBOICTBA!
91 IIPOCTHIX BEIIECTB (KHCIOPO, 030H, BOAOPOL, IpaduT, anmas, KpeMHHMH, a30T, ¢ocdop, cepa, XJI0p, HATPUi, Kannui, MarHui,
' KaJbLHUH, aTFOMUHHN, KENE30)
CIIOXXHBIX BEIIECTB, B TOM YHCIIE MX BOAHBIX PACTBOPOB (BOXA, aMMHAK, XJIOPOBOIOPO, CEPOBOAOPOL, OKCUIBI U THAPOKCHIBI
9.2 metaiuioB [-1IA rpynm, anromunus, memu (1), nmuaka, sxenesa (II u 1II), okcuner yraepona (II u 1V), kpemuus (IV), azora u
' tdocdopa (IIl u V), cepwr (IV u VI), ceprucras, cepHasi, a30TucTasi, a30THasi, pochopHas, yrojibHas, KpeMHHEBAst KUCJIOTa ¥ MX
COJIH)
9.3 MIPOTHOZUPOBATH M XapaKTEPH30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX COCTaBa U CTPOCHHUS, IPHMEHCHHE BEIIECTB B
' 3aBHCHUMOCTH OT UX CBOICTB, BO3MOXXHOCTB IIPOTEKAHHS XUMUIECKHX MPEBPALICHUH B PA3IMIHBIX YCIOBHIX
10 YMeHne coCTaBIsATh MOJEKYIISIPHBIE M HOHHBIE YPaBHEHUS peaKLnii, B TOM YHCIIE!
10.1 peaKIfii HOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEaKIuit
10.3 HWJUTIOCTPUPYIOIIMX XUMUYECKHAE CBONCTBA H3YYEHHBIX KJIacCOB (TPYITT) HEOPraHHUECKUX BEIIECTB
10.4 MTOTBEPKTAIONINX TCHETHIECKYIO B3aUMOCBS3b MEX Ty HUMHU
11 YMeHue BBIYUCIATH (IPOBOAUTD PACUETHI):
111 OTHOCHTENBHYIO MOJEKYISIPHYIO U MOJISIPHYIO MAacCHI BEIIECTB, MACCOBYIO JOI0 XHMHYECKOTO AIIEMEHTa B COSAMHEHHUN
11.2 MacCOBYIO JIOJTIO BEIIECTBA B PACTBOPE,
11.3 KOITMYECTBO BEIIECTBA U €0 MacCy, 00bEM Ta30B
114 10 YPaBHEHUSIM XUMHYECKUX PEaKIUi M HAXOAUTHh KOIUYECTBO BEMIECTBA, 00BEM M MacCy PeareHTOB HIIH MPOTYKTOB PEaKIIUU
12 Brnanenue (3HaHHE OCHOB):
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121 OCHOBHBIMH METOZaMH HAy4yHOro IO3HaHUs (HaOMIoAeHHe, HU3MEpeHUe, HSKCIEPUMEHT, MOJSIMPOBaHWE) NPH H3YyUYEeHUH
' BEILECTB U XUMUYCCKUX SABJICHHIT;, yMeHUE C(HOPMYINPOBATE IPOOIEMY U IPEIUIOKUTD MYTH € PelICHUs
12.2 Oe3omacHoi paboThl C XUMHUYECKUMH BELIECTBAMU, XUMHUUECKOW TTOCY 0N 1 JTa0OpaTOPHBIM 000pYA0BaHHEM
npaBUJIaMH 0e30MaCHOTr0 OOpallIeHus C BelECTBAMU, HCIIOIb3YEMbIMH B ITOBCETHEBHOM JKU3HU, MPaBUJIAMH TTOBEICHUS B IIETISX
12.3 cOepesxeHus 37J0POBbS U OKPYXKAIOIIeH MPUPOAHOHN Cpebl; MOHMMaHKE Bpenia (ONaCHOCTH) BO3/ICHCTBHS HA KUBBIE OPraHU3MBI
OIpeNIeIEHHBIX BEIIECTB, CTOCOOOB YMEHbIIIEHHS M TPEAOTBPAIICHHS X BPEIHOTO BO3JCHCTBUS
13 Hannune npakTHYECKMX HABBIKOB TNIAHUPOBAHMUS M OCYIICCTBIICHHS CIICAYIONNX XUMHYCCKUX IKCIICPUMEHTOB:
131 U3y4YCHUE M OMHCaHHE (PU3UYCCKUX CBOWCTB BEIISCTB; O3HAKOMIICHHE C (DU3UYECCKUMHU M XUMUYCCKUMHU SIBICHUSMHE; OIIBITHI,
' WLTIOCTPUPYIOIIIE TPU3HAKHU TPOTEKAHHUS XUMUYECKUX PEaKIIuii
13.2 U3y4deHHe Croco00B pa3JIeTICHHs CMecei
133 HOJTyYCHHUE KUCIIOPOa U N3yUCHUE €ro CBONCTB; MOMyICHNE BOAOPOIa M U3YUIEHHE €ro CBOMCTB; MOIyUEHHE YIIIEKUCIIOro Ta3a
' ¥ M3YYCHHE €0 CBOMCTB; NOIyYEHHE aMMHUaKa U M3y49EeHHE eT0 CBOICTB
134 MIPUTOTOBJICHHE PACTBOPOB C OINPEEIEHHON MACCOBOU JI0JIeH PacTBOPEHHOTO BEIIECTBA
135 MpUMEHEHNE WHIUKATOPOB (JTaKMyca, METHUJIOpaHXka W (eHondTanenHa) i ONpenesieHuss XapakTepa Cpellbl B pacTBOpax
' KHCJIOT H IIeJI04ueit
WCCIICIOBAHUE U OIMCAHWE CBOWCTB HEOPraHMYECKUX BEIICCTB Pa3IMYHBIX KIIACCOB; H3YUYCHHE B3aMMOJACHCTBHUSI KHCIOT C
136 MeTajUlaMH, OKCHIAMH METaJUIOB, PACTBOPHMBIMH M HEPAaCTBOPHMBIMH OCHOBAHWSIMH, COJISIMH; ITOMyYCHHE HEPAaCTBOPHUMBIX
' OCHOBAHUH; BBITECHEHHE OJHOTO MeTajula APYTHM M3 PacTBOpa COJNH; HCCIeJOBaHWE aM(OTEpPHBIX CBOWCTB THIPOKCHIOB
ATIOMUHASA 1 IIHKA
13.7 penIeHne AKCIIePUMEHTAIbHBIX 3a1ad Mo TeMaM: «OCHOBHBIE KJIacChl HEOPraHMYECKUX COCOUMHEHUIN; «DIEKTPOIUTHICCKAS
' Iwcconanusy; « Baxxaelmme HeMeTaluTbl U NX COSOUHEHUS»; «BaskHeHIe MeTauibl U MX COCIMHEHIIDY
XHUMUYECKHE SKCIICPAMEHTHI, HILTIOCTPUPYIOIIUE IPH3HAKA MPOTEKAHIS peaKIuii HOHHOTO 0OMEHA; KaueCTBEHHBIE peaKIIny Ha
13.8 MPUCYTCTBYIOIIME B BOJHBIX PacTBOpax MOHBI: XJOPUI-, OpOMHI-, HOMUA-, CyiIbdat-, pocdar-, kapOOHAT-, CHIIMKAT-aHUOHBI,
THIPOKCHI-WOHBI, KATHOHBI aMMOHHSI, MarHus, KaJlbIus, A TFOMHHUS, Jkenesa (2+) u xxenesa (3+), mequ (2+), iMHKa
14 Vmenne:
141 MIPEACTABIIATh PE3YIBTATHI IKCIIEPUMEHTA B (JOpPME BBIBOIIOB, TOKA3aTENBCTB, IPa()UKOB M TAOIHUI] U BBIIBIIATH AIMIHPHICCKHE
' 3aKOHOMEPHOCTH
14.2 YCTaHABIUBATH CBSI3H MEXKAY PEaibHO HAOI0JaEMBIMI XHMHUYECKHMU SIBIICHISIMU M ITPOLIECCAMU, MPOUCXOISIIIUMHI B MAKPO- U
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MUKPOMHUDE, OOBICHATH MIPUYIUHBI MHOFOO6paSI/I$I BCIICCTB

HEPEYEHbDb 3JIEMEHTOB COAEPXKAHUS, TIPOBEPSIEMbBIX HA OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110

XUMHNN

Kon IIpoBepsieMblii 3J1eMeHT CONEPAKAHUS
1 ITepBoHauanpHBIE XUMUYECKHIE MTOHSTHUS

1.1 Umucreie BeniectBa 1 cMeck. CriocoObl pa3JieNieHHs CMecei

12 ATOMBI U MOJNEKYNBl. XUMUYECKHE 37IeMeHThl. CHMBOIIBI XUMHUYECKIX AJIEMEHTOB. [IpocThie U CIIOKHBIE
' BeIeCTBA.

1.3 Xumudeckas hopmynna. BaJeHTHOCT aTOMOB XMMHUYECKHX 3JIeMeHTOB. CTeleHb OKUCIICHUS

14 3aKoH TOCTOSTHCTBa cocTaBa BemlecTB. OTHOCUTENbHAS aToMHas Macca. OTHOCUTENbHAS MOJEKYIsipHAas
' Macca. MaccoBast JoJIsi XMMHYECKOT'0 DJIEMEHTA B COSTUHEHUH

15 KonmuectBo BemectBa. Monb. MonsipHass Macca. MoJsIpHBI 00bEM Ta30B. B3anMOCBsI3b KOJIMYECTBA,
' MacChl ¥ YMCJIa CTPYKTYPHBIX €TUHUI] BEIIECTBA

16 Odusnueckre U XUMUYECKHE SBJICHHS. XUMHYECKasi peaknusi U e€ MPU3HAKU. 3aKOH COXPAaHEHHsI MacChl
' BEIIECTB. XUMUYECKUE YPABHEHUS
5 Ilepuognuecknii 3akoH u Ilepmommueckass cucrema xumuueckux osieMmeHToB J[.M. Menaeneesa.

CtpoeHre aTOMOB

91 Ilepuognueckuii 3akoH. [lepuonnueckasa cucrema xumudeckux snemeHToB .M. Menneneesa. Ilepuoas
' U rpynibl. DU3NYECKUA CMBICT TOPAIKOBOIO HOMEPA, HOMEPOB MEpUOAa U IPYNHIbI JJIEMEHTA

2.2 Crpoenne aromoB. CoctaB aTOMHBIX siiep. M3orombl. DnekTpoHbl. CTPOCHHE AIEKTPOHHBIX 000JI0UEK




Kon IIpoBepsieMblIii 3JIeMEHT COAePKAHUS
aToMOB nepBbIX 20 xuMu4eckux 31neMeHToB [lepuognyeckoii cucrems! /I.11. Menneneera
3aKOHOMEPHOCTH B W3MCHEHHMU CBOMCTB XHMHYECKHX JJIEMEHTOB IIEPBBIX TPEX IEPHUONOB, KaJHs,
93 KaJblus (paguyca aTOMOB, 3JICKTPOOTPUIIATEIBHOCTH, METAJUTHUSCKUX M HEMETAITIMYSCKUX CBOWCTB) U
. nux COG}II/IHBHPIIZ B COOTBETCTBHU C ITOJIOKECHUEM DJIEMCHTOB B HepHOHquCKOﬁ CUCTEMC U CTPOCHUCEM HUX
ATOMOB
3 CTpoeHune BeliecTBa
31 Xumuueckass cBs3b. KoBajneHTHas (MONspHAs H  HEMOJNSIPHAS) CBsA3b. OJICKTPOOTPUIATEIHHOCTh
' XUMHUYECKUX 31eMeHTOB. MloHHast cBsi3b. MeTanmnyeckas cBs3b
3.2 THIBI KPUCTATUTMYECKUX PEIIETOK (aTOMHAs, MOHHAS, METAJUINIECKasl), 3aBUCHMOCTh CBOWCTB BEIICCTBA
' OT THUIA KPUCTAJUINYECKON PEIIETKU U BUIA XUMUYECKOH CBA3U
4 Baxueiinme npeacTaBuTeN HEOpraHWYecKuX BemiecTB. Hemeramisl U UX coequHeHus. MeTawisl U ux
COCTMHEHHUS
Knaccudukamuss W HOMEHKIATypa HEOPraHMYECKHUX COCIUHEHHH: OKCHJIIOB (CoJeo0pa3yromue:
a1 OCHOBHBIC, KUCIIOTHBIE, aM(pOTEpHBIC) U Hecoeo0pa3yIolue; OCHOBaHUHN (IMIENOYH W HEPacTBOPHUMbBIC
' OCHOBaHHMsI); KHCJIOT (KHCIOPOJCOJCpKAIUE 1 OECKUCIOPONHBIC, OJJHOOCHOBHBIE M MHOTOOCHOBHEIC);
coeid (CpeTHUX M KHCIIBIX)
42 Ouznyeckne W XUMUYECKHE CBOMCTBA IPOCTHIX BEMIECTB-HEMETAJUIOB: BOAOPOIA, XJIOpa, KUCIOPOJa,
' cepsl, a301a, Gocopa, yriaepona, KpeMHUS
43 Ousnyeckne ¥ XUMHUYECKHE CBOWCTBA MPOCTHIX BEHICCTB-METAJUIOB: JUTHS, HATPHUS, KU, MaTHUS U
' KaJbIUs, aJJFOMIHHS, JKelle3a. DJICKTPOXUMIUECKAN PsiI HAPSDKCHUH METaJUIOB
44 Om3nueckne W XAMHYECKAE CBOWCTBA BOAOPONHBIX COCAWHEHHWH HEMETALIOB: XJIOPOBOIOPO.A,
' CEpOBOIOPOJIA, AMMMAKA
45 Oduznyeckne W XHMHYECKME CBOMCTBAa OKcumoB HemerammioB: cepel  (IV, VI), asora(Il, IV, V),
' docoopa(lll, V), yrnepoga(ll, IV), xpemansa(IV). [TlonydeHne oKCHI0B HEMETAIIOB
46 Xumunueckre cBoictBa okcuioB: MeTawioB |A-IIIA rpymm, muaka, memu(Il) u sxemesa(Il, H1). TTonyuenne
' OKCHJIOB METAJIJIOB
47 XuMHYEeCKHE CBONCTBA OCHOBAaHUHN U aM(OTEPHBIX THAPOKCUIOB (Ha IMpHMepe THIPOKCUIOB aTIOMUAHHUS,
' xenesa, uHKa). [lomydeHne ocHoBaHHH 1 aM(OTEPHBIX THAPOKCHIOB
4.8 OO0mue XWMHYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJOPOJHOM, CEpOBOIOPOIHOM, CEPHUCTOH, CEpHOM,




Kopg

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

a30THOM, (ochopHOH, KpeMHHEBOH, yronpHOH. OcoOble XUMHUYECKHE CBOHCTBA KOHIEHTPHUPOBAHHOM
CEpHOI 1 a30THOM KucnoT. [lonydyenue Kucior

4.9 OO01me XuMIYecKue CBOICTBa cpeHux cone. [lomydenue coneit
410 Ilomyuenue, coOupaHue, pacro3HaBaHHME BOMOPOAA, KHUCIOPOAA, AaMMHAaKa, YIIEKHCIOro rasa B
nabopaTopuu
411 [lomyuenne amMMmuaka, CEpHOM M a30THOM KHCJIOT B NPOMBIIITIEHHOCTH. OOIIMe cnocoObl MONMyYeHHs
' METaJLIOB
412 I'eneTnyeckas cBsi3b MEKY KJacCaMU HEOPraHMYECKUX COCIUHEHUN
5 XHUMUYECKUE peakuu
Knaccuduxanus XUMHUECKUX peaknii 0 pa3IWYHbIM IIPU3HAKAM: I10 YHCIY U COCTABY YYACTBYIOIIUX B
5.1 peaKkIy BEIIECTB, MO TEeIoBOMY 3(h(deKTy, Mo H3MEHEHHWIO CTENEHEH OKHUCICHUS XHMHYECKUX
JIIEMEHTOB
5.2 TennoBoil 3¢ (dekT XUMUYECKOW peakllid, TEPMOXMMHYCCKHE YpaBHEHHs. DK30- M 3HIOTEPMUYECKUE
' peaknuu. TepMOXUMIYECKHE YPaBHEHHS
53 OKUCITUTENEHOBOCCTAHOBUTENBHBIE peakny. OKUCIUTEN U BOCCTAHOBHTENH. [Ipomeccsl OKucieHus u
' BOCCTAHOBJICHHS. DJIEKTPOHHBIN OaIaHC OKHCINTEIFHOBOCCTAHOBHTEIIFHON peaKIInu
5.4 Teopust 3MEKTPONUTHYECKON Awccoruanui. KaThoHBI, aHWOHBL. OIEKTPOJIUTHI U HEDIEKTPOJUTHI.
' CunpHBIC U clTa0bIe AIeKTPONUTHL. CTENeHb IUCCOIUAITIH
55 Peaknum nonHOro oOMeHa. YCIOBHS NMPOTEKAHUS PEakIMii HOHHOIO 0OMEHA, TONHBIE U COKpaIIEHHBIC
' HMOHHBIE YpaBHEHNUS peaKIni
6 XuMUS ¥ OKpYy’KaroIas cpena
6.1 BemectBa m Marepuansl B IOBCETHEBHOW JKM3HU UYeNIOBEKa. be3omacHoe WCIONB30BaHHE BEIIECTB U
' XIMWYECKIX peaknuii B Jadboparopuu u ObITy. [lepBast moMoIs npu XMMAYECKUX 0)KOTaX U OTPABIICHHUSIX
XuMmH4eckoe 3arps3HEHHE OKPYXKAomed cpeabl (KHCIOTHBIC NOKIW, 3arpsA3HCHHE TOYBEHI, BO3MyXa H
6.2 BOIOEMOB), CcITOcoObI ero mpexoTBpamenus [IpenenvHas momyctuMas koHleHTparms Beniects ([TJIK).
' Ponp xuMuM B pemIeHHH SKOJIOTHYECKHX MHpoOiieM. YcHIeHHEe MapHUKOBOro 3¢ddekra, paspyrieHue
030HOBOI'O CIIOsI
6.3 [Ipumenenue cepwl, a3ora, ¢ocdopa, yriaepoiaa, KpeMHHUS W HX COCOUHEHUH B OBITY, MEAWIIUHE,

MMPOMBIIIJICHHOCTH W CCJILCKOM XO35IUCTBE. HpI/IMeHeHI/Ie MCTAJUIOB M CIIJIaBOB (CTaJ'IB, YYT'YH,




Kon IIpoBepsieMblIii 3JIeMEHT COAePKAHUS

JFOPAJFOMUHMI, OpOH3a) B OBITY M IPOMBIIUIEHHOCTH UX coeAnHeHui. [IoHATHEe 0 KOPPO3UH METaJLIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOPPO3HH

6.4 [pupoaHbIe HCTOYHUKHU YIIIEBOIOPONOB (Yroib, MPUPOJHBINA ra3, HedTh), IPOAYKTHl MX IMepepadoTKu
(OeH3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH
INepBoHauasbHBIE MOHATHS 00 OPraHUYECKUX BELIECTBAX KaK O COSMHEHMUSX yrieposia (MeTaH, 3TaH, STUIICH,

6.5 alleTHJICH, 9TAHON, TJMLEPUH, YKCycHas kucnora). [IoHATHe 0 OMONOrMYecKr BaXKHBIX BEUIECTBAX: JKHPAX,
OerKax, YrIIeBOaX — M UX POJIH B SKH3HH YEJIOBEKa

7 Pacuérsl:

7.1 110 (hopMyJIaM XMMHUYIECKUX COCTMHEHUI

7.2 Macchl (MacCOBOI) JIONH PacTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XMMUYECKUM YPaBHEHUSIM
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