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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo XMMHH Ha YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTeIbHOH MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npeacraBieHHbIX B @I'OC OO0, a Taxke Ha OCHOBE (enepaabHOR
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO IMpeaMeTa
«XuMus» B 00pa3oBaTesibHbIX opranu3anusx Poccuiickoit @exneparui.

[Iporpamma mo XuMuu [Oa€T MPEACTABICHHE O IENsAX, OOIIel CcTpaTeruu OOydeHHS,
BOCIIMTAaHUS W pPa3BUTHS OOYJaIOIUXCS CpPEACTBAMU YYEOHOTO IMpPEeIMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpXKaHME, MPeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE IO pa3aeiaM M TeMaM MPOTrpaMMEbI TI0 XMMHH, OTIPENENIeT KOJTMIECTBEHHbIE
M KAYeCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYeMYI0 TIOCIEI0BATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa st
peanu3aiyy TpeOOBaHUI K pe3ynbTaTaM OCBOEHUSI OCHOBHOW 00pa3oBaTEeIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOTO 0011eT0 00pa3oBaHus, a TAKKE TPEOOBaHH K pe3yabTaTaM 00ydeHUs XUMUU
Ha YpPOBHE IeJei W3y4eHUs TMpeaMeTa W OCHOBHBIX BHIOB Y4eOHO-TNO3HABATEIBHOM
JEeSITEeIbHOCTH 00Y4aroIerocs o OCBOEHUIO y4eOHOI0 COIepiKaHus.

3HaHUEe XUMHH CIY)KUT OCHOBOW [T (POPMUPOBAHHUS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPEJCTAaBICHUI O MaTEPUAIBHOM EMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (POPMUpPYEMbIE XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPAICHUSX YHEPTUU U 00 SBOJIIONUH BEMIECTB B IPUPOJE, O MYyTIX
pemeHusl TI00ATBHBIX TMPOOJIEM YCTOWMYMBOTO Pa3BUTHS 4YEJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOH, MUIIIEBON U IKOJIOTHYECKON 0€30MacCHOCTH, MMPOOIIEM 3paBOOXPAHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET —peanu3allid BO3MOXHOCTEH Isi caMopa3BUTHA H  (OPMHPOBAHHUS
KyJbTYPBI JIMYHOCTH, € 00mell 1 GyHKIIMOHATILHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIILICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HAaBBIKOB ~ MX  CaMOCTOSITEIbHOW  y4eOHOW  JEATENFHOCTH,  OKCIEPUMEHTAIBHBIX |
UCCIIEIOBATENIbCKUX yMEHHH, HEOOXOMMMBIX KaKk B TIIOBCEIHEBHOM JKM3HHM, TaKk M B
poQecCHOHATILHOM eATEIIEHOCTH;

3HAaKOMUT CO CHENM(UKOW HAYYHOTO MBIIUICHHS, 3aKIaJbIBACT OCHOBBHI IEIOCTHOTO
B3IJIA/]a HA €MHCTBO IPUPOJIBI U YEIIOBEKA, SIBISCTCS OTBETCTBEHHBIM 3TAallOM B ()OPMHUPOBAHUH
€CTECTBEHHO-HAYYHOH IPaMOTHOCTH OOYYarOIINXCs;

CrocoOcTBYeT (OPMHUPOBAHHIO I[IEHHOCTHOTO OTHOWICHHUS K €CTECTBEHHO-HAYYHBIM
3HAHUAM, K IPUPOJE, K YEJIOBEKY, BHOCHT CBOW BKJIaJ B JKOJOTMYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlaHHbIE HANpaBJICHUS B OOYUYCHMH XUMHUH O0ECIEYMBAIOTCS CIEHHM(UKON coaep KaHus
y4eOHOrO mpeAMeTa, KOTOPBIA SBISETCS MENaroruueckd aJIalTHPOBAHHBIM OTPaKCHHEM
0a30BO HAYKW XMMHH Ha ONPEEIEHHOM dTare e€ pa3BUTHSL.

Kypc xuMuum Ha ypoBHE OCHOBHOTO OOLIETrO 0Opa3oBaHUS OPUEHTUPOBAH HAa OCBOCHUE
00y4aroIMUMUCS CHCTEMbI IIEPBOHAYAIBHBIX MOHATHH XMMHHU, OCHOB HEOPraHUYECKOW XUMUH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4ecKOi XUMHH.

CtpykTypa cojaepkaHHUs MPOrpaMMbl 10 XMMHHM C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBl MOHATHH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHM O XumHuecko peakuuu. O0e 3TH CUCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO MNPUHIMILY IOCIEI0BATEIbHOIO Pa3BUTUS 3HAHMH Ha OCHOBE
TEOPETHUYECKUX MPEACTaBICHUIN Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XUMMU;

— Y4€HHS O CTPOCHUHU aTOMa U XUMHUECKOU CBS3H;

— MpECTaBIECHUH 00 MEKTPOIUTUYECKOI TMCCOIMALINY BEIIECTB B PAaCTBOPAX.



TeopeTnueckue 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX MU
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYromy,
BBIMONHAS (DYHKUMU OOBSICHEHUS M NPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS U BO3MOXKHOCTEH
IIPaKTUYECKOI0 IPUMEHEHNUS U TIOJYyYEHUs U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMmbl IO XHMHHU CHOCOOCTBYET (POPMUPOBAHUIO IPEICTABICHHUS O
XMMHUYECKOM COCTAaBIAIOIIEH HAYy4HOM KapTUHBI MUpa B JIOTHKE €€ CHUCTEMHOM IpPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHUIO U METOJaM [03HaHuA B Hayke. M3ydyenne xumuu
MPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW U3 paHee MU3YYCHHBIX YYEOHBIX IPEIMETOB:
«Okpyxaromuit Mup», «buonorus. 5—7 knacces» u «®usmka. 7 Kaacey.

[Ipu n3yueHnn XUMUHU TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOH HayKH KaK
00J1acCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKOHN NIEATETLHOCTH YeJIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3ajada yueOHOro MmpeaMera COCTOUT B (POPMHUPOBAHUU
CHCTEMBl XMMHUYECKHX 3HAaHUH — BaXHEUIIHNX (PaKTOB, MOHITHH, 3aKOHOB W TEOPETUUYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0OOOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MpHOOIICHUN K HAYYHBIM METOJIaM TTO3HAHHUSI ITPH U3YYSHHUH BEUIECTB U XUMUYECKUX PEAKIINH, B
GbOopMUpPOBAaHMM W pa3BUTHH TIO3HABATEIbHBIX YMEHWH W WX TPUMEHEHHH B Y4eOHO-
M03HABaTEIbHON U y4eOHO-UCCIIEIOBATENBCKON AESITEIbHOCTH, OCBOCHUU MpaBUJl 0€3011aCHOTO
oOpallleHus ¢ BellecCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy u3ydyeHHH XMMHUU Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS BaKHOE 3HAYCHHE
MPUOOPEHN TaKUe 1, KakK:

— (popmMHpOBaHUE MHTEIIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJCHHOCTh OOYYCHHS Ha CHCTEMATHYECKOE TPHOOIICHHE OOYJaroNuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTENbHON  JEATENIbHOCTH, HAy4YHBIM  METOJaM  [O3HaHuS,
(hopMUPYIONTUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— oOecreueHne YCIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYaIOMUMHKCS OTIbITa
pazHooOpa3HON AEATEeIbHOCTH, MO3HAHUSA M CaMOIO3HAHUS, KIIIOUEBBIX HAaBBIKOB (KIIIOYEBBIX
KOMITIETEHIIHI ), UMEIONINX YHUBEPCAIbHOE 3HAUCHUE JJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— (GopmupoBanue o01Iel PYHKINOHAIBHON U €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, B TOM
Yyclie YMEHUH OOBSCHATH M OLICHMBATh SIBJICHUS OKPYXKAIOLIErO MHpa, HCIOIb3ys 3HAHUS U
OTBIT, TOJYYEHHBbIE MPU H3YYCHUH XUMHUHU, MPUMEHATh HMX IMpPU pPELICHUH MpoOJieM B
MTOBCETHEBHOM JKM3HU U TPYAOBOM JEATEIHHOCTH;

— (GopmupoBaHue y 00y4aromuxcsi FyMaHUCTUYECKUX OTHOIICHUN, TOHUMaHUS LIEHHOCTU
XMUMHYECKUX 3HAHWH i1 BBIPAOOTKHM SKOJOTHYECKH Ie]1eco00pa3HOro MoBeleHUsi B OBITY U
TPYIOBOM NEATEIHHOCTH B LIEISAX COXPAHEHHUS CBOETO 3J0POBBS U OKPY)KAIOIIEH MPUPOIHON
Cpebl;

— pa3BUTHE MOTUBAIUU K 00y4EHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOGHHS OOIICUETIOBEUECKUX IIEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQuiis U HAMPaBICHHOCTH JaibHeHIIero ooyyeHus.

OO1ee yuCio 4acoB, OTBEAEHHBIX U1 U3YYCHHS] XMMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).



COJAEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenver xumuu. Ponb XMMUM B KW3HM YEIOBEKA. XHMMHUS B CUCTEME HayK. lTeina u
BemecTBa. Pu3nueckre CBOWCTBA BEIIECTB. ArperarHoe cocrosiuue BemectB. [lonsitue o
METOJ1aX MOo3HaHUs B XuMuH. YncTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHX DJIEMEHTOB.
[IpocThie U coXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckass (opmyma. BaleHTHOCTP aTOMOB XHMHYECKHUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENIbHAST MOJICKYJIsIpHAs
Macca. MaccoBast J10Jis1 XAMUUYECKOTO 3JIEMEHTA B COCIMHEHHH.

KonnuectBo BemectBa. Monb. MonsipHass macca. B3aumoCBsI3b KOJMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Trl mo opMysiaM XUMUUECKUX COCTMHEHUH.

dusnyeckue M XUMUYECKHE SIBJICHHUS. XUMHUYECKas peakuus U e€ TpHU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYeCKre ypaBHeHUs. Kiaccuukanus XMMHUUECKUX peaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMeleHus], 0OOMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOH, MpaBmiaMu palbOThl B JIaOOpaTOpHH M MpUEMaMHU
oOpareHus ¢ J1abopaTOpHBIM OOOpPYIOBAHHEM, M3yUYECHHE W OMUCAaHWE (DU3UYECKUX CBOMCTB
00pa3IoB HEOPTaHNYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUIAaBICHUE BOCKA, TastHUE JIbJIA,
pacTupaHue caxapa B CTYIKE, KUTIEHHE W KOHJCHCAIIUs BOJbBI) M XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJTUBaHUE MEIHOMW MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCIOTOM) sIBJICHUH, HaOII0IeHNE
U ONHUCAaHME TMPU3HAKOB TMPOTEKaHMS] XUMHUYECKHX peakiuil (pas3liokeHue caxapa,
B3aUMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapus, pasioxkenue ruapokcuaa meau (II) mpu
HarpeBaHWHU, B3auMOJCHCTBUE >kene3a ¢ pactBopoMm coiu memu (II), m3ydenwme cmoco6oB
paszenieHuss cMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpOBaHUE, BHINApUBAHUE, AUCTUIUIALUA,
xpomatorpadus, TMpOBEIEHHWE OUYUCTKA TMOBAaPEHHOM COJHM, HaONIOIEHUE U OINMCAaHUE
pe3yNbTaTOB TMPOBEACHUS OIbITa, HUIIOCTPUPYIOLIETO 3aKOH COXPaHEHUS Macchl, CO3JaHHe
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

BaxHeiinmue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUECKHUEe CBOMCTBA (peakuuu ropeHus).
Oxcuppl. Ilpumenenue xucnopoma. CrnocoObl TOMy4YeHHUS KHUCIOpoJa B Jaboparopuud U
npoMeliieHHocTu. KpyroBopot kucinopoaa B npupone. O30H — auioTpomnHas MoaudUKaius
KHCTIOpO/Ia.

TermmoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, SK30- U
SHAOTEPMHUUYECKHUE peaKIuHu. TOMIUBO: Yrojdb M METaH. 3arps3HEHHE BO3/yXa, YCUJICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonmopon — »smemeHT M mpoctoe BemecTBo. HaxokneHue Bogopoda B MPUPOJIE,
(buznyecKkrue u XMuMUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MoydeHusl. KuciaoTsl U comu.

MonsipHblil 00bEM ra3oB. Pacu€Tbl 10 XUMHUUECKUM YpaBHEHHSM.

®dusnueckue cBoMcTBa Boabl. Boma kak pactBoputens. PactBopel. HacelieHHbsie u
HEHACBHIIIEHHBbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBAa B
pactBope. XuMu4eckue cBOKCTBAa BOJbl. OcHOBaHUs. Poiib pacTBOpPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B mpHpoje. 3arps3HEHHE MPUPOIHBIX BojA. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukarnuss Heopranmdeckux coeauHenuid. Oxcunbl. Krmaccuduxamust OKCHAOB:
coneoOpa3ymomire (OCHOBHBIE, KUCTIOTHEIE, aM(oTepHbIe) U HecoleoOpa3yomue. Homenkiarypa
oKkcu10B. DU3nyeCcKue U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHre okCuaoB.



OcnoBanms. Kiaccudukanus oOcCHOBaHWM: MIEIOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmii. ®Pu3MuecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydenue
OCHOBaHUM.

Kucnotel. Knaccugukanus kucinot. Homenknatypa kuciaor. Ou3nueckue ¥ XUMHUECKUE
cBorcTBa KUCNOT. Panx akrusHocTn MetaiuioB H. H. bekerosa. IlosryueHne Kucior.

Conu. Homenknarypa coneil. ®@usznueckue U XUMUYECKHe cBoMcTBa coseil. [lomyuenue
COJIEH.

I'enernueckas cBs3b MEXAY KlacCaMU HEOPTraHUUECKUX COEAUHEHUH.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEJIEJICHUE COJIEP)KaHUs KUCIOpOJia B BO3YyXE, MOIy4YeHUE, COOMpaHue,
pacrno3HaBaHUE M HM3y4EHHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCUCTBMS BEILECTB C
KHCJIOPOJIOM M YCIIOBHSI BOZHMKHOBEHHS U MpEKpalleHUs TOpeHus (moxkapa), 0O3HAaKOMJIEHHUE C
oOpa3laMu OKCHJOB U OIMCAaHHE MX CBOICTB, IMOJy4Ye€HUE, cOOHMpaHHe, pacrno3HaBaHUE U
M3y4YeHUuEe CBOWCTB BOJOpojAa (TopeHue), B3aumojeiicTBue Bojopoda ¢ okcumom memu (II)
(BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPUAJIOB), HAOMIOACHHE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, HcciaenoBaHnE OCOOEHHOCTEH pacTBOPEHHUsS BELIECTB C PA3JIMYHONH PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MacCOBOM J0OJIEH pAacTBOPEHHOIO BEIECTBA,
B3aUMO/JICHICTBUE BOJABI C MeTa/ylaMd (HaTpueM M KajbliieM) (BO3MOKHO HCIIOJIb30BaHUE
BHJIEOMATEpPUAJIOB), UCCIIEJOBaHHE OOpa3l[0B HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcunma meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C MeETajulaMH,
peakuuii HEeUTpalnu3aluu, MOJYy4eHUE HEpPaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajljia IPyruM U3 pacTBOpa COJIU, PEelIeHUE SKCIIEpUMEHTANIbHBIX 3a71a4 1o Teme «BaxHeiiue
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akoH u Ilepumoauyeckasi cucrema xummu4veckux jiementos /. U.
MengesieeBa. CtpoeHne aToMOB. XMMH4YeCKas cBA3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBpie mOMBITKM KJIacCU(UKALMKA XUMHYECKUX dieMeHToB. [loHsitHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILIE€JOYHBIE U IIETOYHO3EMENbHbIE METaJUIbl, TaJIOT€Hbl, HHEPTHBIEC Ia3bl).
DneMeHTbI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

[lepuognueckuit 3akoH. Ilepuommueckass cucrema xumuyeckux »saementoB [l .
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leproguueckoid cucTeMbl
xumuueckux sieMeHToB JI. M. MenaeneeBa. Ilepuoast m rpynmbl. Duzndeckuii CMBICT
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB artoMHbIX sanep. MWM3otombl. Onekrponbl. CTpoeHHe
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUUECKUX 3eMeHTOB [leproauieckoii CUCTeMbI
J. . MenpneneeBa. XapakTepUCTHKAa XHMHUYECKOTO 3JIEMEHTAa IO €ro IOJIOKEHUIO B
Ilepuoanueckoit cucreme JI. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS paguyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U IEPUOAAM.

3nauenue llepuoanueckoro 3akoHa u Ileproanyeckoil CUCTEMbI XUMHUYECKHX 3JIEMEHTOB
JUIsl pa3BUTHA HayKu U npakTuku. JI. . MenzaeneeB — yd€HbIN U IpaKJaHUH.

Xumunueckas CBSI3b. KoBanenTtHas (momsipHast u HeToJsIpHast) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKHUX DJIEMEHTOB. MIOHHAsI CBSA3b.

Crenenp  okucieHus.  OKHCINUTENbHO-BOCCTAHOBUTENIBbHbIE — peakiuu.  [Ipomeccsl
OKHCJIEHHS U BOCCTAHOBJIEHUsI. OKUCIIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yueHre oO0pasloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKA C PAacTBOPAMH KHCJOT U ILEJIOYEH, NMPOBEAEHHUE OIBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHNE, pEeaKIH Pa3JIOKEHHsI, COSTUHEHUS).

Mesicnpeomemmnuie cea3u



Peanuzanus MeXnpeaMETHBIX CBA3EH NMpPU U3yYEHUU XUMUHU B § Kilacce OCYIIECTBISAETCS
4yepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHATHHW, TaK U IOHATHH,
SBJIIOILUXCS] CHCTEMHBIMM JUISl OTAEIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA.

OOme ecTecTBEHHO-HAYYHbIE IOHATHSA: HAYYHbIM (pakT, TUHoTe3a, TEOpHs, 3aKOH,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  MEepHOJAWYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MO/IEINb, SBJICHUE.

®uznka: Marepus, aToOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIbI,
pPanMOaKTUBHOCTh, MOJIEKYJa, ODJCKTPUYECKUN 3apsj, BEUIeCTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BEILECTBA, a3, (PU3NYECKUE BEIUYMHBI, €IUHUIBI MU3MEPEHHUs, KOCMOC, IUIAHETHI,
3831561, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapocdepa, MuHEpaabl, TOpPHBIE TIOPOJbBI, IOJE3HbBIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[lepnognueckuit 3akoH. llepuommyeckas cucrema XuMudeckux oaieMeHToB J[. .
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHMU CBOMCTB XHUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kallks, KalblMsi U HUX COEIUHEHUH B COOTBETCTBUHU C
MOJIOKEHHUEM 2JIeMEHTOB B [leprnoanueckoil cucteMe u CTPOEHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3U. THUNBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHMOCTh CBOWMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKOM PEMIETKM M BUJA XUMUYECKOU
CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJacCaM HEOPraHMYECKHX COEAMHEHUMN, NeHETHYECKas
CBSI3b HEOPraHUYECKUX BEIICCTB.

Knaccugukanus XuMU4eCKUX peakUil MO pa3In4HbIM MpU3HAKaM (110 YUCIy U COCTaBY
YYacCTBYIOUIMX B pPEAaKLUUU BELIECTB, IO TEIJIOBOMY 3(Q(eKTy, MO0 H3MEHEHHUIO CTEleHeH
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, IO Y4YacTHUIO KaTaau3aTopa). DK30- U
SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[lonsitue o ckopoctu xumudeckoil peakuuu. ITonsTue 06 0OpaTUMBIX M HEOOPATUMBIX
XMUMHUYECKUX peakiusax. [IoHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuuax. Ilonsrtue o
karanuse. IloHsatTe o xumudeckoM paBHOBecuU. DPakTOphbl, BIHAOIIME HA CKOPOCTh
XMMHMUYECKON PEAKIIMU U MOJIOKEHNE XUMUYECKOTO PaBHOBECHSL.

OKUCIINTENIbHO-BOCCTAHOBUTENbHBIE PEAKIUH, 3JIEKTPOHHBIM OalaHC OKHUCIUTENbHO-
BOCCTAaHOBHUTENbHOU peakunuu. COCTaBICHHE YPABHEHMM OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METOA MIEKTPOHHOro OanaHca.

Teopus 2MEKTPOIUTHUECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEINEKTPOIUThl. KaTnoHsl,
aHUOHBI. MeXaHM3M JHCCOLMALIMM BEUIECTB C pPa3JIMYHBIMM BHJAMU XUMHUYECKOW CBA3H.
Crenenp aucconuanuy. CUabHbIE U Cl1a0ble 3JEKTPOJIUTHI.

Peakiiun moHHOro oOMeHa. YCIIOBHUSI IMPOTEKAHUS peaKklMi MOHHOIO OOMEHa, NOJHbIE U
COKpAaILEHHbIE MOHHBIE ypaBHEHMsS peakuuil. CBOICTBA KUCIIOT, OCHOBaHMM M COJEW B CBETE
NpEJCTaBICHUNH 00 53JIeKTPOJIMTHUYECKOW nucconmanuu. KadyecTBEeHHble peaklIUU Ha HOHBL
[TonsTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJICHHE C MOJEISAMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HEMeTauloB (rpaduTa M ajMasa), CJIOXKHBIX BEIIECTB (XJOpUAA HATpHs),
UCCJIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM pEaKUUU OT BO3JEHCTBUSA Pa3IUYHBIX
(bakTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIECTB, MPOLECCa TUCCOLHALNU
KHCJIOT, IIeJo4Yed M cojei (BO3MOXKHO HCIIOJIb30BaHUE BHUAEO MAaTEpHANIOB), IMPOBEICHUE
OTBITOB, WJITIOCTPUPYIOUINX MPHU3HAKU MPOTEKaHUs peakinii MOHHOro oOMeHa (0Opa3oBaHUE
ocajika, BBIJEJICHHE Tra3a, o0pa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX HPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakUuil (rOpeHHe, peakUuu pas3okKeHHs, COEAUHEHHUS),
pacrno3HaBaHUE HEOPraHWYECKUX BELIECTB C I[OMOIIBIO KAaYECTBEHHBIX PEAKIMIl HAa HOHBI,
pelLIeHNE SKCIIEPUMEHTAIBHBIX 3aa4.

HemeTtanibl 4 X cOeTUHEHUS

OOmiast xapakTepucThka TraioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpPHbBIE
crerieHH okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTHIX BEHIECTB — TaJOTEHOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aUMOJEHCTBHE C MeTajjaMH, HeMETaJlIaMH,
miesnioyamu).  Xijopoojopon. ConsHas KHMCIOTa, XUMHYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. J[efcTBre Xjopa U XJI0pOBOIOPO/Ia HA OPraHU3M 4YelIoBeKa. BaxHeiine XJIopuabl
Y X HAXOXKACHUE B TIPHPOJIE.

OO6mass xapakrepuctuka 3jeMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapakTepHble CTerneHu okucieHus. CTtpoeHue u (puU3MUecKue CBOICTBA MPOCTHIX BEIIECTB —
KHUCIIOpO/ia M cepbl. AJUIOTPOIHbIE MOAU(UKALIMK KUCIOPOJa U cepbl. XUMUYECKHE CBOMCTBA
cepsl. CepoBojopoj, cTpoeHue, (U3MYEeCKue M XUMUYecKue cBoucTBa. OKCHIBI Cepbl Kak
MIPEJICTAaBUTENN KHUCIOTHBIX OKCHUIOB. CepHas KuCIIOTa, (PU3MYECKHE U XMMHUYECKHUE CBOICTBa
(oOmme Kak NpPEACTaBUTENs Kilacca KUCIOT M cnenuduyeckue). XUMHUECKUE peakluy,
JeXKalue B OCHOBE IMPOMBIIIJIEHHOTO croco0a MOJdydeHHs cepHo Kuciotel. IIpumenenue
cepHoOl KucaoThl. ConM cepHON KUCIOThI, KAUEeCTBEHHAs peaklius Ha cyib(aT-uoH. Haxoxaenue
ceppl U €€ COeAMHEHUH B TMpHpoae. XHUMHUYECKOE 3arpsi3HEHUE OKpYXalolled cpeJibl
COEIMHEHUSIMU cepbl (KUCIOTHBIE NOKIH, 3arpsi3HEHHE BO3ayXa U BOJOEMOB), CIIOCOOBI €ro
MpeI0TBpAaILEHUSI.

OOmiass xapakTepucTtuka 3y1eMeHTOB VA-rpynnbel. OcCOOE€HHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUsA. A30T, pacHpocTpaHeHHWe B TNpupoae, Gusnueckue u
XUMUYeCcKre cBoicTBa. KpyroBopoT azota B mpupoae. AMMHUAK, ero (pu3ndecKkue u XUMHIECKHE
CBOICTBa, MoyydeHue u npumeHeHune. Colu aMMOHUS, UX (PU3HUECKHUe U XMMUYECKHEe CBOWCTBA,
npuMeHenue. KauecTBeHHass peakuusi Ha MOHBl aMMOHHUSA. A30THas KUCIIOTa, €€ IMOJIydyeHue,
¢bu3uvecKkne W XMMHYECKHE CBOMCTBAa (0OmIME KakK TPENCTABUTENs Kiacca KHCIOT |
cnenuduueckue). lcnoapb3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MHHEPAJIbHBIX
yaoOpeHui. XUMHUYECKOe 3arps3sHEHUE OKPY)KAIOMIeH Cpebl COSAMHEHUSIMHU a30Ta (KUCIOTHBIC
JOKIH, 3arps3HEHHE BO3.yXa, MOYBbI U BOA0OEMOB). Docdop, amioTpornHbie MOAUPHUKAIIII
docdopa, busnyeckue u xumudeckue cpoiicta. Oxcua dochopa (V) u dhochopHas kucioTa,
¢dbusznueckue M XUMUYECKHE CBOMCTBa, moiyueHue. lcmonwp3zoBanue QocdaroB B KadecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

O6mras xapaktepuctuka 3nemMeHTOB I[VA-rpynmbel. OCOOCHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTEIIEHU OKHUCIIEHUS. YTJepo/i, aJUIOTPOIHbIE MOIU(UKALIMU, PACIPOCTPAHEHHUE B
npupoje, puanveckre U XUMHUECKrue cBorcTBa. Afcopouus. KpyroBopot yrieposaa B mpupoe.
Oxcuppl yriaepoaa, ux (pU3NYecKUe U XMMUYECKHE CBOWCTBA, JCWCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIyueHUE U MPUMEHEHHEe. DKOJIOTHYecKre MpoOieMbl, cBsi3aHHbIe ¢ okcuaoM yriepoaa (IV),
TUIOTEe3a II00aTbHOTO TMOTEIUICHHUS KIIMMaTa, MapHUKOBBIM 3ddext. YrompHas Kuciora u eé
conmu, X (pu3MUecknue M XUMHUYECKHE CBOMCTBA, IMONyueHHUE U NpuMeHeHue. KadecTBeHHas
peakiuss Ha  KapOoHaT-woHbL.  Mcnonp3oBanue  kapOoOHAaTOB B OBITY, MEIUIIMHE,
MIPOMBIIIJIEHHOCTH U CEITbCKOM XO3SHCTBE.

IlepBoHauanbHble MOHATUS 00 OPraHMYECKUX BELIECTBAX KAK O COEIMHEHMSAX YriepoJa
(MetaH, oTaH, OJTWUJICH, alleTWJIEH, STaHOJ, TJHIEPUH, YyKCcycHas kucnota). IlpuponHsie
UCTOYHUKH YIJIEBOJOPOJOB (yrojib, MPUPOAHBIA ra3, HE(PTb), MPOAYKTHI HUX MepepaboTKH
(OeH3uH), UX POJIb B OBITY M MPOMBIIIIEHHOCTH. [IoHATHE 0 OMOJIOTHYECKH BaXKHBIX BEIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX POJIM B KU3HU UelOBeka. MarepHallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMUECKUX COEUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, TMOJyYeHHE M MPUMEHEHHE.
Coenunenus kpeMmHuss B mnpupoje. OOmme npezacraBieHus o0 okcuzae kpemuus (IV) u
KpeMHHEeBOH kucnoTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeiue



CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. IIpobiembl
0€30I1aCHOTO MCIIOJIb30BAHMS CTPOUTEIHHBIX MAaTEPHUaIOB B IOBCEAHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

n3yueHre o0pa3loB HEOPraHMUECKUX BEILIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEIACHUE
Ka4eCTBEHHBIX PEaKLUUi Ha XJIOPUI-UOHBI U HAOIIOJCHUE NMPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpakaronme (U3NIECKUe M XUMUYECKHE CBOMCTBA TaJIOTEHOB M WX COCJMHEHUH (BO3MOXHO
WCTIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMJICHHE C 0OO0pasllaMu XJIOPUIOB (TaJOTEHUJIOB),
O3HaKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMHU (BO3MOXKHO HCHOJIb30BaHUE
BHJICOMATEpHaJoOB), HaAONIOJEHHE TMpollecca OOyrJMBaHUS caxapa TOJ  JCHCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4eHHE XMMUYECKHX CBOWCTB pa30aBiICHHON CEpHOI
KHCJIOTBI, TIPOBEICHUE KAUYECTBEHHOHN peakiuuu Ha CcyabparT-uoH U HaONIOJCHHE NpHU3HaKa e
MPOTEKAHUS, O3HAKOMJIEHHE ¢ (PU3MUYECKMMM CBOWCTBaMHU a30Ta, (pochopa W UX COEAUHEHMI
(BO3MO’KHO HCIIOJIb30BaHUE BHAEOMATEPUAIIOB), 00pa3iaMu a30THBIX U PochOpHBIX y100peHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHWE M U3YYEHHE CBOMCTB aMMMaka, IPOBEJIECHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUA U ¢ocdaT-uOH M H3YYEHHE MPU3HAKOB UX
MIPOTEKAHUS, B3aUMOJICICTBHE KOHIIEHTPUPOBAHHOM a30THON KHUCIOTHI C MEIbI0 (BO3MOXKHO
HCI0JIb30BAHNE BHJIEOMATEPUAIIOB), M3yYEHHE MOJIENed KPUCTAUIMYECKUX PEIIETOK aamasa,
rpaduta, GyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM U YCTPOICTBOM IMPOTUBOrasa, MoJydeHue, cooupaHue, pacro3HaBaHue
U U3yYEHHE CBOMCTB YIJIEKHCJIOTO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklMi Ha KapOoHAT U
CIJIMKAaT-WOHbl W HW3Y4YE€HHE TMPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJIEHHE C MPOJIyKIHeH
CHJIMKaTHOM MPOMBIIIJIEHHOCTH, PElIeHHE 3KCIEepUMEHTANbHbIX 3a/1ad Mo TeMme «BaxHeilmue
HEMETAJIJIbl U UX COCTMHEHUS.

MeTaJu1bl M UX COCIMHEHUS

OOmiasi xapakTepuCTHKa XHMHUYECKHUX D3JEMEHTOB — METa/VIOB Ha OCHOBaHUHM HX
noJjioxxeHud B [lepuoandeckoi cucreme xumuueckux semeHtoB JI. . MenzaeneeBa u crpoeHus
atomoB. CTpoeHHMe MeTauioB. MerauMueckass CBA3b M METAJUIMYECKas KpHUCTAIUIMYECKas
peméTKa. DJNEKTPOXUMUYECKUN pAl HanpsHKEHUM MeTamioB. DU3MYECKHME W XUMHYECKUE
cBoiicTBa MeTauioB. OOmue crnocoObl MoJMydeHusi MeTaioB. [oHATHE O KOPPO3WH METAIIIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uH. CiiaBsl (CTalb, YYT'yH, TIOPATIOMUHUI, OpOH3a) U
UX MMPUMEHEHHE B OBITY U MIPOMBIIILIICHHOCTH.

[lenounble MeTAIIBL: NIOJIOKEHUE B [leprnoanueckoi cucreMe XMMUYECKUX JIEMEHTOB /1.
N. MeHnneneeBa, cTpoeHHE MX aTOMOB, HaxXOXJeHUE B npupone. Pu3nueckue U XUMUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kamusi). OKCUAbl U THAPOKCUABI HATpUd U Kanus. [IpumeHenue
LIEJIOYHBIX METAJUIOB U UX COEIMHEHMUIA.

[llenouyHo3emenbHbIE METAUIBl MarHui W Kajblui: mnojoxkeHue B Ilepuoanueckoit
cucteMe xumudeckux siemeHToB [I. M. MeHnaeneeBa, CTpoe€HHME MX aTOMOB, HaXOXKJEHUE B
npupoje. Gusnyeckue 1 XMMUYECKUE CBOMCTBA MAarHus W Kajablusd. BaxxHelnme coequHeHus
KanpIus (OKCHII, TUIPOKCU], coyin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMunuil: nosoxenue B Ilepumonnueckoil cucreMe xumuyeckux sneMmeHtos J[. H.
MeneneeBa, CTpOCHHE aTOMa, HaXOXJAeHHUE B npupoje. duznueckre 1 XUMHUYECKHE CBOMCTBA
anmoMuHMS. AM(OTEpHBIE CBOMCTBA OKCHJIA ¥ TUPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenune B Ilepumomnueckoid cucreme XuMHuUecKux »3iemeHTtoB J[. .
MenneneeBa, CTpOEHHE aToMa, HaxXOKJAeHHe B npupoje. dusnueckne U XUMHUYECKUE CBOMCTBA
xene3a. Okcunel, Tuapokcuasl u conu skenesa (II) u sxenmesa (III), ux cocras, cBoiicTBa U
MIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3llaMH METaVIOB U CIUIaBOB, MX (U3UYECKUMH CBOICTBaMH,
U3yYeHHE pe3yabTaTOB KOPPO3MHM METAUIOB (BO3MOXHO HCIIOJIb30BAaHUE BHJICOMATEPHAIIOB),
0COOEHHOCTEH B3aUMOJICHCTBUS OKCH/IA KAJIbIUs M HATPUs C BOJOM (BO3MOXKHO MCIOJIb30BAHUE
BUJICOMATEpHAIOB), HCCIIEZIOBAaHHE CBONCTB KECTKOM BOJBI, Ipollecca TOPEHHs JKele3a B



KHCIOpo/€  (BO3MOXHO  MCIOJb30BaHUE  BUACOMATEPUATIOB), IMPU3HAKOB  IPOTEKAHUs
KaueCTBEHHBIX PEaKlUi HAa MOHBI: MarHus, KajablUs, aJlOMUHUS, ITUHKA, kene3a (II) u xenesza
(IIT), menu (II), HaGmroeHne U OMMCAHME MPOLIECCOB OKPALIMBAHUS IJIAMEHW MOHAMH HATpus,
KaJdus ¥ Kaublus (BO3MOXKHO HCIOJIB30BaHUE BUICOMATEPUAIIOB), HCCIENOBaHNE aM(OTEPHBIX
CBOMCTB I'MJIPOKCH/IAa aJJFOMUHUS U THAPOKCUA [IUHKA, PEIIEHNE SKCIIEPUMEHTAIIBHBIX 3314 110
Teme «BaxkHelme MeTajlibl U UX COEAUHEHUS.

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa 1 Marepuaiisl B IOBCETHEBHOM >KM3HM ueoBeKa. be3omacHoe KCIoJIb30BaHUE
BEIISCTB M XUMHUYCCKUX peakiuii B ObITy. [lepBas moMoIIb NMpU XUMHUYECKUX OXKOTrax |
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpY’Karollel cpeabl (IpeseibHasi JOMyCTUMasi KOHLEHTpalus
BelecTs, nanee — [1JIK). Posb xuMuu B penieHuu 3K0JI0rH4ecKuX IpooiieM.

Xumuueckuit IKcnepumenm:

U3y4eHHue 00pa3lioB MaTepuasoB (CTEKIIO, CIJIaBbl METAJIOB, TOJIMMEPHBIE MAaTEPUAIbI).

Meostcnpeomemmnoie ceasu

Peanuzanus MeXnpeaMeTHbIX CBA3€H NMpU U3y4EHUU XUMHHU B 9 Kiacce OCYIIECTBISETCS
4yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATUH, TaK U TOHATHH,
SBIISIOLIUXCS CHCTEMHBIMU IS OTAETbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IUKIIA.

OO01iue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (HakT, TUIIOTE3a, 3aKOH, TEOpus,
aHaJlM3,  CHHTE3,  KilacCUpHUKanus,  MEepUOAUYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MOJENTUPOBaHUE, U3MEPEHNE, MO/IEIIb, SIBJICHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOT U, MaTepHAIIbI.

®uznka: Marepus, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUJ, H30TOIHI,
pPaMOaKTUBHOCTh, MOJIEKYNA, OJJEKTPUYECKUH 3apsl, MPOBOJHHUKHU, IOJYIPOBOJHUKH,
IUDJIEKTPUKH, (POTOIIEMEHT, BEIIEeCTBO, TEJO, 00BEM, arperaTHoe COCTOSHHE BELIeCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpUCTAUIMUECKas pEMIETKa, CIUIaBbl, (U3UUYECKUE BEIHYUHBL,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3 b1, CoJHIIE.

buonorust: dotocuHTe3, nbIxanwe, OMocdepa, IKOCHCTEMA, MHUHEPAIbHBIE YAOOpECHHUS,
MHUKPO3JIEMEHTBI, MaKPOIJIEMEHTHI, MMTAaTeNIbHbIE BEIECTRA.

l'eorpadusa: armocdepa, ruapocdepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJE3HbBIE
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUASA

JUYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE pE3yJabTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0OIIero o0Opa3oBaHUs
JOCTUTAIOTCS B X0OJI¢ OOYUCHHSI XUMUU B CIUHCTBE Y4eOHOM M BOCITUTATEIBHOM IESTEILHOCTH B
COOTBETCTBUU C  TPAJAUIUOHHBIMH  POCCHUHCKAMH  COLIMOKYJIBTYPHBIMH W JyXOBHO-
HPABCTBEHHBIMU I[CHHOCTSAMH, MPUHATBIMA B OOIIECTBE MPaBUIAMA U HOPMaMH IOBEACHHS U
CIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHHMS, CAMOPA3BUTHS M COLMATM3AINN O0YIaIOIITIXCS.

JIMYHOCTHBIE PE3YyNbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CUCTEMOW TMO3UTHBHBIX IIEHHOCTHBIX OPHEHTAIIMHA W PACHIUPEHUE OMbITa JEATEIBHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpMOTHYECKOT0 BOCTIUTAHMS:

IIEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY M HAYYHOMY
HACJEIUIO, MOHMMAaHUS 3HAUEHUs XHUMHYECKOW HAyKM B JKM3HU COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh OCTOBEPHON MHGPOpMAIUE O MEepeOBBIX TOCTUKEHHUSIX U OTKPBITHUIX
MHUPOBOW M OTEUECTBEHHOW XMMUU, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HAHHSIX 00 YCTpOHCTBE
MUpa 1 00IIeCTBa;

2) rpasKIaHCKOro BOCUTAHUS:



MPEJICTABJICHHUSI O COLMAIBHBIX HOPMAax M MPaBUIAX MEKIUYHOCTHBIX OTHOIICHHWHA B
KOJUICKTHBE, KOMMYHUKAaTUBHOU KOMIIETCHTHOCTH B OOIIECTBEHHO MIOJIC3HOH,
y4eOHOMCCIICIOBATEIbCKOM, TBOPYECKOW H JPYTHMX BHIAX JEATEIBHOCTH, TOTOBHOCTH K
pa3zHo00pa3HO COBMECTHON JEATEIILHOCTH MPHU BBIMIOTHCHUN YUeOHBIX, TO3HABATEIbHBIX 33134,
BBITIOJIHEHUM XUMHUYECKHX OJKCIIEPUMEHTOB, CO3JaHHHM YYCOHBIX IPOCKTOB, CTPEMIICHUS K
B3aMMOIIOHUMAHHUIO M B3aWMOTIOMOINHM B IMPOIECCe 3TOH y4eOHOH AESITeThHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJICHUE W IOCTYNKA CBOMX TOBApHINCH C TO3WIIMM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHHMSI ITOCIICICTBUI TIOCTYITKOB;

3) HEeHHOCTH HAYYHOIO NO3HAHUA:

MHPOBO33PEHUYECKUE  TPEICTABICHUS O  BEIMIECTBE W  XHUMHYECKOH  peakiuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH M COCTABIISIONIAE OCHOBY IS
MOHWMAHWS  CYIIHOCTH HAYYHOW KapTHHBI MHpa, TMPEACTAaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJIBI, B3AaMMOCBS3SIX YEIOBEKA C MPUPOJHOW CPEIOi, O pOJIn
XMMHWH B IIO3HAHUHU ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HAINPABJICHHBIC HA IIOJIyYCHHWE HOBBIX 3HAHUN 10 XHUMHH,
HEOOXOUMBIC JIIsi OOBSCHEHWs HAONIOMaeMbIX TIPOIECCOB W SBICHUM, IO3HABATEIHHOM,
WH()OPMAMOHHON M YUTATEIIbCKON KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIIBHON PabOTHI
C Y4eOHBIMH TEKCTaMH, CIIPABOYHOM JHMTEPATypOH, JOCTYITHBIMH TEXHHUYECKUMHU CPEICTBAMH
WH()OPMAIMOHHBIX TEXHOJIOTHH;

WHTEpeC K OOYYCHHWIO W TO3HAHWIO, JIFOOO3HATEThHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEILCKON ACSITEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPABJICHHOCTH U YPOBHS OOyUYCHHSI B TaJIbHEHIIIEM;

4) dopMupoBaHNs KYJIbTYPHI 310POBbS:

OCO3HAHME IIEHHOCTU JKU3HHM, OTBETCTBEHHOTO OTHOIIEHHMS K CBOEMY 3/I0pPOBBIO,
YCTAaHOBKM Ha 3J0POBbIII 00pa3 >KM3HH, OCO3HAHHE IMOCIEACTBUI U HENPHUSATHE BPEIHBIX
MpUBBIYEK (YMOTPEOJCHUS aKOTOJIsA, HAPKOTHKOB, KYpEHHsI), HEOOXOAUMOCTH COOIOACHHS
nmpaBuJl O€30MACHOCTH TMPH OOpAIEHUH C XUMHUYECKUMHU BEIIECTBAMU B OBITY W PEAIbHOU
KU3HU;

5) TpyaoBOro BOCIMTAHMS:

MHTEPEC K MPaKTHYECKOMY M3YyUeHUI0 Mpodeccuii U TpyAa pa3InyHOro poja, yBaKEHHUE K
Tpyoy U pe3yibTaTaM TpPYAOBOH JESITENbHOCTH, B TOM 4YHCIE€ Ha OCHOBE NPUMEHEHUS
MpEeIMETHBIX 3HAHMM TIO0 XUMHUH, OCO3HAaHHBIM BBIOOP MHIUBUAYAIBHOW TPACKTOPHH
MPOJIOJDKEHHST O00pa30BaHUA C YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMHUHU,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpodecCHOHaIbHOW NIEATENbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJJaITUPOBATHCS B MPOGECCHOHATIBHON CPE/IE;

6) 5K0JI0rNYecKOro BOCHUTAHMA:

9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHHS, MOHUMAHUE IIEHHOCTH 3JJ0POBOr0 U Oe30macHoro obpasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DHU3MUECKOMY M MCHUXUYECKOMY 3/I0POBBIO,
OCO3HaHHKE LIEHHOCTH COOJIO/ICHHUs MPaBU OE30MaCHOTO MOBEACHUS IPU paboTe C BEIleCTBAMHU,
a TaKKe B CUTYaIUAX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JTIOJICH;

CHIOCOOHOCTH TPHUMEHSTh 3HAHUS, MOJNy4aeMmble MPU HM3YYCHUHM XUMUU, IS PEIICHHUS
3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEH TPUPOTHON CPeoil, sl IOBBIIIICHHUS YPOBHS SKOJOTHYECKON
KYJIBTYpPbI, OCO3HAHHUS TJI00ATFHOTO XapakTepa SKOJIOTHUECKUX MPoOJieM U MyTed WX pelieHus
MOCPEJICTBOM METOJIOB XMMHH, SKOJIOTHUYECKOTO MBIIIJICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
M03HABATEIbHON, KOMMYHHUKATUBHOM M COIIMAIbLHON MPaKTUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MmerampeIMETHBIX pPe3ylIbTaTOB BBIICISAIOT 3HAYMMbBIE A (OPMUPOBAHUS
MHPOBO33pEHHUs OOIeHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUIM, TUNOTe3a, (aKT, cUCTeMa,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJB3YIOTCS B €CTeCTBEHHO-HAYYHBIX YYEOHBIX
MpeaIMeTax U MO3BOJSIOT HAa OCHOBE 3HAHUH M3 ATUX MPEeaMETOB (OPMUPOBATEH MPEICTABICHHE O



[[EJIOCTHOW HAyYHOW KapTWHE MHpA, U YHUBEpCAIbHBIC ydeOHBIC NEHCTBUS (TIO3HABATEIHHBIC,
KOMMYHHKATHBHBIC, PETYISTUBHBIC), KOTOPbIE OOECIEUMBAIOT (POPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIIBHOMY TUIAHUPOBAHHIO M OCYIICCTBIICHUIO YUeOHOU JESITEIILHOCTH.

Ilo3HaBaTeIbHBIE YHHBEPCATbHbIE YUeOHbIE TelcTBUS

ba3oBble joruveckue 1ecTBUsA:

YMEHHSI HCIOJB30BaTh MPHEMBI JIOTHYECKOTO MBIIUICHUS TP OCBOCHUW 3HAHUWM:
pacKpbIBaTh CMBIC XHMHYECKAX TMOHSATUH (BBIACIATH WX XapaKTEepHBIC TPU3HAKH,
YCTaHABIIMBATh B3aUMOCBSI3b C JAPYTUMU MOHITHIMH), UCTIOIB30BATh MOHATHUS I 00BSICHEHUS
OTIENBbHBIX (PAKTOB W SBJICHUI, BBIOUPATH OCHOBAHUS M KPUTEPUU IS Kiaccupukammm
XUMHYECKUX BEIISCTB M XUMHUYECKUX PEAKIINI, YCTAHABIUBATh IPUUUHHO-CIICICTBEHHBIC CBS3H
MEXIy 0OBEKTaMHU M3YYCHUSI, CTPOUTH JIOTHUECKUE PacCyKIeHUs (MHAYKTUBHEIC, IS TyKTUBHBIC,
10 aHAJIOTHH ), JICJIATh BBIBOJIBI U 3aKITFOUCHHUS;

YMEHHE MPUMEHSTHh B MPOIeCcCe TO3HAHMS MOHATHS (MIPEIMETHBIC M METalpEeIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJEIH, WCIOIb3yeMble B XHUMHH, MPEoOpPa3oBBIBATH HIHPOKO
MPUMEHSIEMBIC B XHMHH MOJICTbHBIC TPEJACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI DJIEMEHTA),
XUMHYeCKass ¢GopMylia M ypaBHEHHE XHMHUYECKOHW pEakIuu — TPU PEIICHHH Yy4eOHO-
MO3HABATEIBHBIX  3aJ1a4, C Y46TOM OTHUX MOJCIBHBIX TNPEJICTABICHUN BBISBIATH U
XapaKTePU30BaTh CYMICCTBCHHBIC MPU3HAKM H3y4aeMBbIX OOBEKTOB — XUMHYECKHX BEIICCTB H
XUMHYECKUX PEAKIIHHA, BBISBIATH OOIIHE 3aKOHOMEPHOCTH, NMPHYNHHO-CIICACTBCHHBIC CBS3H U
MIPOTUBOPEYHS B M3y4aeMBIX MPOIECCAX U SIBICHUSX.

Ba3oBble nccienoBareibcKkie TeHCTBUS:

YMEHHE HCI0JIb30BaTh TOCTABJICHHBIE BOIPOCHI B KAa4eCTBE WHCTPYMEHTA IO3HAHHS, a
Takke B KauyeCTBE OCHOBBI Ui ()OPMHUPOBAHWS THUIIOTE3BI IO IPOBEPKE TMPABHIBLHOCTH
BBICKa3bIBAEMBIX CYXJICHUM;

MpUOOpeTEeHNe OMbITa MO IUJIAHUPOBAHUIO, OPraHU3alMd M MPOBEICHHUIO YYEHHMUECKHUX
HKCIEPUMEHTOB, YMEHHE HAOII0IaTh 32 X0JJ0M MpoIlecca, CaMOCTOSATEIbHO MPOrHO3UPOBAThH €r0
pe3ynbTaT, (GopMynupoBaTh OOOOIIEHHS U BBIBOJBI MO pe3yabTaTaM MpPOBEAEHHOTO OIBITA,
UCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIeNIaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHE BBIOMPATh, AaHATTM3UPOBATH U UHTEPIPETUPOBATH HHAOOPMALIUIO PA3TUYHBIX BUIOB
1 (HOopM MpeCTaBICHHS, TOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TOMY/spHAS JTUTepaTypa
XMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TMOcoOus, pecypchl HHTepHeTa), KpUTHYECKU
OIICHUBATh MIPOTUBOPEUNBYIO U HEAOCTOBEPHYIO HH(OPMAILINIO;

YMEHHE MPUMEHATh Pa3IM4YHbIE METO/IbI M 3allPOCHI IIPU MOUCKE U 0TOOpe nHbOpMauu U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAUMBIX JUIS BBIIIOJIHEHUS yYEOHBIX U MMO3HABATEIbHBIX 3a/1a4
OTpeNeNéHHOr0 THIA, MPHOOpETEeHHE ONbITa B OOJACTH HCIHOJIB30BAaHUS WHOOPMALMOHHO-
KOMMYHHKATHUBHBIX TE€XHOJIOTUH, OBJa/IeHUE KYJIbTYpO aKTUBHOTO HCIIOJIb30BAHUS PA3TMUHBIX
MOUCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (opMy MpeacTaBIeCHUS
uH(pOpMaLlUd ¥ WIUTIOCTPUPOBATH pellaeMble 3a/adll HECJIOXKHBIMH CXEMaMH, JuarpaMMaMH,
npyruMu popmamu rpaduky U UX KOMOUHAIUSAMUY;

YMEHHME HCMOJb30BaTh W aHAIM3UPOBATH B Tpollecce Y4eOHOM U HCCIeloBaTeNbCKOU
JeSITeNFHOCTH MHPOPMAIIUIO O BIUSHUU MPOMBIIUIEHHOCTH, CETHCKOTO XO3SHUCTBA U TPaHCIIOpTa
Ha COCTOSTHHE OKPYXKAIOIIeH MPUPOTHON CPEIbl.

KoMMmyHuKaTHBHbBIE YHUBEpPcaibHbIe yueOHbIe el CTBHUS:

YMEHMsI 3aJaBaTh BOMPOCH (B Xoae Jauanora u (WiIM) AMCKYCCHHM) TIO CYILIECTBY
obcyknaemMoil Tembl, (HOPMYTUPOBATh CBOM TPEUIOKEHHS OTHOCUTENBHO BBITIOJTHEHHUS
MIpeI0KEHHOM 3a/1a4H;

YMEHHUSI TIPECTABISAThH OMyYeHHBIC PE3yAbTaThl TO3HABATENBHOMN AEITETLHOCTH B YCTHBIX
M THUCHPMEHHBIX TEKCTax; JelaTh MPE3CHTAlMI0 PEe3YAbTAaTOB BBIMOJIHEHUS XUMHUYECKOTO
JKCIEpUMEHTa (J1abOopaTOPHOTO OTMBITA, JTA0OPATOPHOM pPabOTHI MO WCCIEAOBAHUIO CBOWCTB
BEIIECTB, YUeOHOTO MPOEKTA);



yYMEHHUSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IMO3HABATEIBHON U
HCCIIEIOBATENILCKOM JEATENbHOCTA NPU PEIICHNH BO3HHKAIOIIMX MpPOoOJeM Ha OCHOBE YdéTa
oOIMMX MHTEPECOB M COTJIACOBAHMS TMO3UIUH (0OCYXIeHHS, OOMEH MHEHUSIMH, «MO3TOBBIE
LITYPMbI», KOOPJUHALIMSI COBMECTHBIX JAEHCTBUM, ONpEAEICHUE KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJTHEHHOW PabOTHI U IPYTHE).

PeryasitTuBHble YHMBepcaJIbHbIe YUeOHbIe NelicTBUA:

YMEHHUE CAMOCTOSITEJIHO ONPENENATh LU JESTEIbHOCTH, IIaHUPOBaTh, OCYIIECTBIAT,
KOHTPOJMPOBaTh U NpU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JIEATENbHOCTh, BBIOMPATH
Hanbosiee APQPEKTHBHBIE CIIOCOOBI  pemIeHHs Y4eOHBIX M TO3HABaTENbHBIX  3a/ad,
CaMOCTOSITEJIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIJIOKEHHBIA AJITOPUTM JEHCTBHUM IpU
BBINIOJIHEHUM 33JaHUil ¢ Y4€TOM MOJY4E€HHsS HOBBIX 3HAaHMH 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUsiX, OLEHUBATh COOTBETCTBHE MOJYUEHHOTO pe3y/bTaTa 3asBICHHOM LIeiH,
YMEHHE UCII0Ib30BaTh U aHAIN3UPOBATh KOHTEKCTHI, IPE/AJIaraéMble B YCIIOBUHU 3aJJaHUM.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpenMeTHBIX pE3yIbTATOB [0 OCBOEHUIO O0053aTENbHOTO COJAEPIKAHMUS,
YCTaHOBJIEHHOTO JaHHOM (QenepalbHON pabodeld mporpaMMoil, BBIIEISIOT: OCBOEHHBIE
oOyyarolUMMUCS Hay4HblE 3HAHUS, YMEHMsSI U CIOCOObI JeHCTBUM, crenupuyeckue s
npeaMeTHO obnactu «XUMHS», BHIbI JESITEIbHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIIpEeTAINH, TPEoO0pa30BaHNIO U MPUMEHEHHUIO B PA3IMUHbIX Y4E€OHBIX U HOBBIX CUTYallUsX.

K koHiy oOyuenus B 8 kJjacce npenMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb chOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

® pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSITHUNA: aTOM, MOJEKYJa, XUMMHUECKUN
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMech (OJHOpPOIHAS U
HEOJITHOPOJHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJSIpHAs Macca, MaccoBass JA0JII XMMHUYECKOTIO
9JIEMEHTa B COEAMHEHHM, MOJIIPHBIM OOBEM, OKCUI, KHCIOTa, OCHOBAaHHUE, COJIb,
JIEKTPOOTPHULIATEIBHOCTb, CTEIIEHb OKUCIICHUS, XUMHUECKas peakius, Kilaccupuranus
peaKMii: peakuy COCAUHEHUS, PeaKu PAa3JIOkKEHUs, PEaKIIMK 3aMELICHUs, PEaKIIUU
00MeHa, K30- U IHJAOTEPMHUUYCCKHE PEaKINH, TEIIIOBON 3PPEKT peakiuu, siapo aToma,
JIEKTPOHHBIA CJIOW aToMa, aTOMHas OpOMTalb, PagUyC aToMa, XUMHUYECKas CBS3b,
NOJIApHAsl M HENOJISIpHAs KOBAJEHTHAs CBs3b, MOHHAs CBS3b, MOH, KAaTHOH, AHHUOH,
pacTBOp, MaccoBas J10Jis1 BelllecTBa (IPOLIEHTHAsI KOHLEHTPALUs) B pacTBOPE;

® JWUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKMX MOHATHH W NPUMEHATH 3TH
MOHATHUS NPU OIMCAHUY BEILIECTB U UX IPEBPALLCHUH;

® UCMOJb30BATh XUMHUYECKYIO CHMBOJMKY ISl COCTaBlIeHHs (OpMYIT BELIECTB U
YPaBHEHUH XUMUYECKUX PEAKIIMA;

e OINpeAeNsITh BAJEHTHOCTh aTOMOB 3JEMEHTOB B OMHAPHBIX COEAMHEHHSX, CTEIEHb
OKHCIICHHMsI DJIEMEHTOB B OHMHApHBIX COEIUHEHUSX, MPHHAUICKHOCTb BEIIECTB K
ONpeNieNIEHHOMY KJlaccy COEIMHEHMH 1o ¢opMmynaM, BHJI XUMHUYECKOM CBS3U
(KoBaJIeHTHAsl M HOHHAs1) B HEOPTraHUYECKUX COCTUHEHHUSX;

e packpsiBaTh cMbici Ilepuonuueckoro 3akona J[. M. MenneneeBa: 1eMOHCTPUPOBAThH
[IOHMMAaHHUE IMEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKUX DJIEMEHTOB OT HX
noynokeHuss B Ileproanueckoil cucCTeMe, 3aKOHOB COXPAHEHHsS MAacChl BEILIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO y4€HUS, 3aKOHa ABOTraapo;

e ONHCHIBaTh M XapakTepu3oBaThb TabmuuHyo ¢Gopmy Ilepuonndeckoit cucrembl
XMMUYECKHUX 3JEMEHTOB: pasziMyaTh MOHATUS «IJaBHas moArpynmna (A-rpynmna)» u
«mobounass noarpynna (b-rpynma)», Manble u OonblIMEe NEPHOABI, COOTHOCHUTH
o0o3HaueHus1, KoTopele UMetoTcsi B Tabiuue «llepuonnyeckas cucremMa XUMHUYECKUX
anemeHToB Jl. 1I. MenneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTHKaMHU CTPOECHHSI aTOMOB



XMMHYECKUX DJIEMEHTOB (COCTaB W 3apsa  smapa, oOInee 4YHCIIO JJICKTPOHOB H
pacrpeiefieHrue UX 1Mo 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UITMPOBATh XUMHYECKHUE JIEMECHTHI, HCOPraHUYECKHE BEIIEeCTBA, XUMHUYECKUE
peakuuu (10 4YMCIy W COCTAaBY Y4YacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIMIOBOMY
adpdexry);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3THMYHBIX
KJIacCOB, TOATBEp)KJas  OINHUCAHWE TMpPUMEpaMU  MOJICKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYECCKHX PEAKIIHIA,

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAa4€CTBEHHOTO COCTaBa,
BO3MOYHOCTH TPOTCKAHUSI XUMUYICCKUX MTPEBPAICHUI B PA3INIHBIX YCIOBUSX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOTO dJIEMEHTa 0 (popMysie COeTUHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 0 YPABHEHUIO XUMHUYECKOHN PEaKITUu;

MIPUMEHSATh OCHOBHBIC OTEpaIliU MBICIUTEILHON JESTEIbHOCTH — aHAJIN3 U CHHTE3,
cpaBHEHHUE, 0000IICHNE, CUCTEMAaTH3allNI0, KIaCCU(UKAIINIO, BBISBICHUE MPUINHHO-
CIEACTBEHHBIX CBSI3€M — JUISi U3Y4YEHUS CBOMCTB BEIIECTB M XMMHYECKHX pPEaKIIHM,
€CTECTBCHHO-HAyYHbIE  METOJNbl  TO3HAHUS  —  HaONIOJICHWE,  W3MEPECHHE,
MOJENTUPOBAHNUE, SKCTIEPUMEHT (PEAJIbHBIN U MBICIICHHBIN);

CIeIoBaTh TMpaBWJaM TIOJIb30BAaHUS XHMHYECKOW TOCYI0OH U JTaOOpaTOPHBIM
000pyIOoBaHHEM, a TAaKXKe MpaBWJIaM OOpaIeHus C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKITUSMH TIO0 BBITIOJTHEHHUIO JTA0OPATOPHBIX XUMHUYECKHX OTIBITOB IO ITOJTYUCHHUIO
U coOMpaHWIO Ta3000pa3HBIX BEMIECTB (BOJOPOAA M KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MAacCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
U MPOBOJUTH XUMHUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHMUIO PACTBOPOB WLIEIOUEH U
KHCJIOT C IOMOIIBIO HHAUKATOPOB (JTakMyc, GeHoipTaaenH, METUIOPaHXK U APYyrue).

K xoHiy oOyueHust B 9 Kjacce mpeaMeTHBIE pe3yibTaThl HAa 0a30BOM YPOBHE JOJDKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMECHHM:

PacKpbIBATH CMBICI OCHOBHBIX XMMHYECKMX IMOHATHUH: XUMUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIA, HOH, KaTUOH, aHUOH, ITPOCTOE BEILECTBO, CJIOKHOE BEIECTBO, BAJICHTHOCTB,
NIEKTPOOTPHULATEILHOCTD, CTEIEHb OKUCIICHHs, XMMHMUYECKas PEeakLUs, XUMUYECKas
CBSI3b, TEIUIOBOW 3((EKT peakluu, MOJib, MOJSIPHBIA 00BEM, PacTBOp, HIEKTPOJIUTHI,
HERJICKTPOJIUTHI, 3JEKTPOJUTHYECKAs AUCCOLMALMs, pPEaKUUd HOHHOro oOMeHa,
KaTaJln3aTop, XHMMHUYECKOE paBHOBECHE, OOpaTuMble U HeoOpaTUMble pPEaAKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKUUH,  OKUCIMUTEIb,  BOCCTAHOBUTEID,
OKHCJICHME M BOCCTaHOBJIECHUE, AJIOTPONMs, aM(OTEPHOCTb, XUMHUYECKas CBS3b
(koBaJleHTHAsi, WOHHAs, MeETAJIMYEcKas), KPUCTAJUIMYECKas pelETKa, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XUMHYECKOM pEakUuu, IpeNenbHO JIOIyCTHMast
koHueHntpamus [1/IK Bemecta;

WJUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATUH M INPUMEHATH ITH
MIOHATHS IIPU ONHMCAHUU BEIIECTB U UX IPEBPALLECHUM;

UCIOJb30BaTh XUMHUYECKYIO CHUMBOJIUKY JJIsI COCTaBie€HUS (OpMya BeELIECTB U
YPaBHEHUN XUMHUYECKUX PEaAKIINL;

ONPENENATh BAJICHTHOCTb U CTENEHb OKHUCICHUS XUMUYECKHUX DIIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, NPUHAUICKHOCTh BELIECTB K ONPEAEIECHHOMY
KJIaccy COEAMHEHUWH 1o ¢opmynaMm, BUJ XMMHUYECKON CBs3M (KOBaJEHTHAs, MOHHAs,
MeTaJuIM4yecKas) B HEOPraHMYECKUX COEIUHEHUSX, 3apsij HOHAa M0 XUMHYECKON
¢dopmyre, XapakTep cpelbl B BOJHBIX PAacTBOpax HEOPraHWYECKUX COEIUHEHUH, TUI
KPUCTAJUIMYECKOM PEIIETKY KOHKPETHOTO BEIIECTBA,

packpbiBath cMbic Ilepuonnueckoro 3akoHa [[. 1. MenneneeBa u 1eMOHCTpUPOBATh
€ro NMOHMMAaHME: OMUCHIBATh U XapaKTepu3oBaTh TabauuHyo Gopmy Ilepuoauueckoii



CHCTEMBl XMMHYECKHX 3JEMEHTOB: pa3inuaTh MOHATHUSA «rJ1aBHas noarpynma (A-
rpynmna)» u «mnobouyHas mnoxarpynmna (b-rpymma)», Mamble u OonblIMe IMEPHOBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCA B IEPHOAMYECKOW Tabiuie, ¢
YHUCJIOBBIMHM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XMMHYECKHMX AJIEMEHTOB (COCTaB U
3apsi sizipa, o0IIee YUCIo MEKTPOHOB M PACHPEICTICHHE HX IO AJIEKTPOHHBIM CIIOSIM),
OOBSICHATh 0O0ILIMEe 3aKOHOMEPHOCTH B WM3MECHEHHHM CBOWCTB JJIEMEHTOB H HX
COEJIMHEHUI B IpeJiesiax MaJbIX MEPUOJIOB U TJaBHBIX MOArPYII C Y4ETOM CTPOEHUS
UX aTOMOB;

KJIaccu(UIMpPOBaTh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
peakuuu (10 YHUCIYy W COCTaBy y4YacCTBYIOILMX B pPEAKLUUU BEIIECTB, M0 TEIJIOBOMY
3P PexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX SJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBaTh) OOIIME U cHenu(uuecKkue XUMHYECKHE CBONCTBA
MIPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPKIasi ONMMCAHUE IPUMEPAMU MOJIEKYISIPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHYECKIX PEaKITHii;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECKON JUCCOLMAIIMU KUCIIOT, IIEI0YEH U COJIeH,
MIOJIHBIE U COKPAILEHHBIE YPaBHEHUS PEAKIMIl MOHHOTO OOMEHa, ypaBHEHUS peaKlIUid,
MOATBEPKIAIOIIUX  CYIIECTBOBAaHHE T'€HETUYECKOM CBA3M MEXKAY BeELIECTBaMU
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI IOCPEICTBOM
COCTaBJIEHUS SJIEKTPOHHOTO OanaHca ITHX PEeaKIHii;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTHU
MPOTEKAHMSI XUMUYECKHUX MTPEBPAICHUH B Pa3IMYHBIX YCIOBHSIX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 1Mo (popMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPAaBHEHUIO XUMUYECKOM peakiuu;

coOnrofaTh TMpaBWia MOJb30BAaHUS XMMHUYECKOW TMOCYIOoM H  J1abopaTOpHBIM
o0opynoBaHHEM, a TaKkke MpaBuia oOpalleHUs C BelleCTBAaMU B COOTBETCTBHH C
WHCTPYKUHUSMHU IO BBITIOJIHEHUIO J1a00PAaTOPHBIX XUMUYECKUX OTBITOB MO MOJYyYEHHUIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, MOATBEP)KIAIOINEe Ka4yeCTBEHHbI COCTaB Pa3iIMUYHBIX BEIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOPHUA-, OpomMHuA-, MOAUA-, KapOoHaT-, (ocdar-,
CWIIMKAT-, cynab(haT-, THIPOKCHI-UOHBI, KATUOHbI AMMOHHUS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMYECKHUX BEILIECTB;
MPUMEHSITh OCHOBHBIE OTEPALMU MBICIUTENILHON NEATEeIbHOCTH — aHAlIU3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISBICHUE MPUYUHHO-CIEICTBEHHBIX
CBS3€M — Ui M3Y4YCHHs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEAKIUH, €CTECTBEHHO-
HayyHble METOJbl TO3HAHWA — HaONIOJeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHE,
JKCIEPUMEHT (peaabHbIA U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoaunyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U KonTponmbre IpakTiaeckue DJIeKTpOHHbIe (LH(POBbIE)
n/n TeM NPOrpaMMEI 00pa3oBaTeJbLHBIE PecypChl
porp Beero padoThI padoThI P peeyp
Pazjean 1. IllepBonayanbHbie XUMHYECKHE TIOHATHS
XuMusg — BakHas 00J1aCcTh

11 €CTECTBO3HAHUS U 5 ) bubnuotexa [JOK

' MIPaKTUYECKON JeSITETbHOCTH https://m.edsoo.ru/7f41837¢

yeJloBeKa

12 BemectBa 1 xuMuyeckue 15 1 bu6moreka [IOK

) peaKiumn https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 20

Pa3znesn 2. BaxHelinue npeacTaBuTe/] M HEOPraHNYeCKUX BellecTB
71 Bo3nyx. Kucnopoa. [Tousitue 6 bu6moreka [IOK

) 00 oxcuaax https://m.edsoo.ru/7f41837¢c
29 Bonopon. ITonsitue o 3 1 bu6moreka [IOK

) KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c¢
73 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

) OCHOBAHHUIX https://m.edsoo.ru/7f41837c¢
24 OCHOBHBIE KJIACCHI 11 1 1 bu6mmoreka [IOK

’ HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢

Wroro no pazgeny 30

Paznea 3. Ilepuoanuecknii 3axon u Ile

puoanYeckas cucreMa xumuueckux 3j1eMenToB /. U. MenaesneeBa. CTpoeHue aToMmoB.
Xumnueckas cBsizb. OKHCJIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN

3.1

[Iepuonnueckuii 3aKOH U
[lepuoanueckas cucrtema
XHUMHUYECKUX 31eMeHTOB /1. H.
MenneneeBa. CTpoeHue aroma

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢




XUMHYECKAA CBA3b.

3.2 OKHCIIMTENBHO- 8 bubmuorexa IIOK
) https://m.edsoo.ru/7f41837¢
BOCCTaHOBHTEJIHLHBIC PEAKITHH
bubnuorexka [JOK
Hiroro mo paszery 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmuoreka [IOK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I1O

[TPOT'PAMME 68 >
9 KVIACC
KosunyecTBo yacoB JJIeKTPOHHbIE
No 1/ HanmeHoBaHMe pa3je/ioB U TeM Kontposbmbie | Tpaktieckne (un¢posrbie)
MPOrpamMmmbl Bcero 5 6 oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeb

Pasznes 1. BenecTBO M XUMMYECKHE PeaKIU
11 [ToBTOpEeHME U yriyOieHne 3HaHUH 5 1 bubmuorexa [JOK

' OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 bubnuoreka [JOK

) peakuui https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYECKAS] JUCCOIUALIMS. 3 1 1 bu6mmoreka [JOK

' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636

Hroro no pazneny 17

Pa3pen 2. Hemera il M1 UX COeTUHEHU ST
71 OO01as XxapakTepUCTUKa XUMUYECKHX 4 1 bubnunorexa [JOK

] aneMeHTOB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
2o | S opuepee o ; Buorera LOK

' PYHIIBL 2P https://m.edsoo.ru/7f41a636

COCIMHEHUS

2.3 OO11ast XapaKTepUCTUKA XMMUYECKUX 7 1 bu6nuorexa [IOK




aneMeHToB VA-rpymnmsl. A30T, pocdop u ux
COEJIMHEHUS

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

OO6mast XxapakTepuCTHKAa XUMUYECKUX

bubmmorexa [{OK

24 DTICMEHTOB IVA-rpynmst. Yriepoxu 8 https://m.edsoo.ru/7f41a636
KPEMHUH U X COCTUHCHHUS
Hroro no pazgeny 25
Pa3nen 3. MeTa/uiibl U MX COEAMHEHUS
. bubnuoreka [JOK
3.1 Obuue CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubmuorexa [JOK
3.2 Baxkueiimme MeTaluIbl B KX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paszpnen 4. Xumus u oKpy»kaouas cpeaa
4.1 BeniectBa u matepuan 3 €JI0BeKa 3 bubmmorexa HOK
' HHICCTBA M MATCPHAJIBI B KHM3HH HCNIOBCK https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 Eubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
No KoJsinyecTBO yacoB Jata DJIeKTPOHHBbIE HU(PPOBHIE
u/n Tema ypoka Beero Konrpoabubie | IlpakTuuyeckue W3yHeHHs o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypchl
1 [Ipenmer xumuu. Poss xumun B 1 bubmmoreka [IOK
’KM3HHU YenaoBeka. Tena u BelecTBa https://m.edsoo.ru/ff0d210c
) ITonsaTtue o MeToax MO3HAHUS B 1 bubmmoreka [IOK
XUMUHU https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padota Ne 1 «IIpaBmmra
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bu6mmoreka [IOK
oOparenus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBAHUEM
4 Uuctele BemecTBa u cMech. CriocoObl 1 bu6moreka [IOK
paszieneHusl cMecei https://m.edsoo.ru/ff0d26ca
S [IpakTrueckas pa60Ta( No 2 Buborexa [IOK
«Paznenenue cMeceil (Ha mpumepe 1 ]
OUHCTKH TOBAPEHHOH COIH) https://m.edsoo.ru/ff0d28c8
bu6mmoreka [JOK
6 ATOMBI H MOTICKYJIEI I https://m.edsoo.ru/ff0d2a6¢
7 XUMHYECKHE dJIEMEHTBI. 3HAKU 1 bu6mmoreka [JOK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie 1 croXXHBIE BElECTBA 1 Brbmorexa [JOK
https://m.edsoo.ru/ff0d2a6¢c
bubnuoreka [JOK
? ATOMHO-MOICKYIAPHOC YueHHE ! https://m.edsoo.ru/ff0d2d50
3aK0H IMOCTOSHCTBA COCTaBa
10 BellecTB. XUMudeckas GopMmyia. 1 bu6nuoreka [IOK
BaneHTHOCTh aTOMOB XUMHUYECKHUX https://m.edsoo.ru/ff0d2eae
9JICMEHTOB
11 OrtHocHTeNnbHAsS aTOMHas Macca. 1 bu6mmoreka [JOK




OTHOCHUTENBHAs MOJIEKYJISIpHAsI Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBas 10J1s1 XUMHAYECKOTO bubmuoreka [JOK
3JIEeMEHTa B COCIMHCHUU https://m.edsoo.ru/ff0d350c
13 KommuecTBo BemecTBa. Moib. bu6mmorexa [IOK
MouisipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBJICHUS. bu6mmorexa [IOK
XuMHYeckasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHs MPOTEKAHUS bubnnorexa [JOK
XMUMHUYECKUX pPeaKIni https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUsI MacChl BEIECTB. bubnuoreka [JOK
XUMUYECKUE YpaBHEHHUSI https://m.edsoo.ru/ff0d3b88
BrIunciaeHus KOJIU4eCcTBa, MacChI
17 BemecCTJ;ea o yS;IBH:}(I:HsI;’ e bubmorexa HOK
. https://m.edsoo.ru/ff0d5708
XUMHYCCKHAX PEaKIHiA
18| poweunt cocnmen, pasnores buGanotesa LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeInieHus, 0OMeHa)
| T Mooyt oo 10K
) . https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KontponbHas padorta Nel o teme bubnuoreka [JOK
«BelecTBa U XUMUYECKUE PEAKITHI https://m.edsoo.ru/ff0d4290
3| osayna. Kncropon - srewent u BuGmorera I1OK
' https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
| S o ks BuGaorra LOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonsitue 06 okcuaax
ry | oot e caopor Buorra LOK
’ https://m.edsoo.ru/ff0d497a
[IpumeHeHne Kucaopoa
24 TennoBoit 3¢ ekt Xumuueckoit bubnuoreka [IOK




pCaKknuu, MOHATUC O
TCPMOXUMHUYCCKOM YPAaBHCHUHU, K30~
U SOHAOTCPMHUUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790

TormBo (HedTh, yroib U METaH).

bubmmorexa [{OK

25 3arpsi3HeHue BO3/1yXa, CIIOCOObI €ro https://m.edsoo.ru/fi0ddcda
MPEAOTBPAILICHUS
IIpakTrdeckas Tta Ne 3 mo Tem
26 <<1P12nyqe;(l:/lean I():z?izlpaaijn: T bubmmorexa [TOK
. https://m.edsoo.ru/ff0d4ae?2
KHCJIOPO/JIa, U3YUYECHHE €T0 CBONUCTBY»
27 Bonmopox — anemeHT u npocroe bubnuorexa [JOK
BelecTBo. HaxoxaeHue B mpupoie https://m.edsoo.ru/ff0d4dd0
73 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6mmoreka [IOK
BoJiopoJia. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlousTre 0 KUCIOTaxX U COJISIX bubmiorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sl moTy4eHust BOJ0Opoaa B bu6mmoreka [IOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
o
31| dlonyeenmts n cobpane sonopons BuGmiorera LIOK
. ’ https://m.edsoo.ru/ff0d4{42
W3y4YEHHUE €ro CBOMCTBY
32 MonspHsiii 00bEM ra3oB. 3aKOH bubmuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542¢
13| memscesa rava 20 ore mamcomony BuGnorerca LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
(o | Dot onton s o LOK
.. N https://m.edsoo.ru/ff0d5708
3aKOHA 0OBEMHBIX OTHOIICHHH Ira30B
35 du3znyecKrue U XMuMHYECKHE CBOMCTBA bu6mmoreka [JOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [ToHsaTre 06 bubmuoreka [JOK

HHAUKATOpax

https://m.edsoo.ru/ff0d59e2




Bona kak pactBopuTes.
HaCBIH_[CHHBIe 1 HCHACBIIIICHHBIC

bubmuoreka [JOK

37 pacTtBopbl. MaccoBas 10J1 BELIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTtuyeckas padora Ne 5 o reme
38 «[IpuroroBieHue pacTBOpoB € bubnuorexa [JOK
onpeenEHHON MaccoBOM oei https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BELLIECTBAY
39 KonTtponsHas pabora Ne2 no teme bubnnorexa [JOK
«Kucnopoa. Bomgopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTas, Kiaccuduxanus, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmydyenne u XMMHUYECKUE CBOMCTBA
41 KI/ICJ‘I}:ITHBIX OCHOBHBIX U bubmorexa HOK
’ https://m.edsoo.ru/ff0d664e
aM(bOTEpPHBIX OKCHJIOB
49 OcHoBaHHUsI: COCTaB, KIacCU(pUKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenne u XMMHUYECKUE CBOMCTBA bubmuorexa [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
A4 Kucnotsr: cocraB, knaccudukanms, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffO0dfee2
45 [Tosnydenune n XuMHUYECKHE CBOMCTBA bubnmuoteka [JOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
R - Bufmiorera LIOK
. ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas pabota Ne 6. Pemenue
47 AKCMEPUMEHTAJIBHBIX 33124 0 TEME bubnunoreka [JOK
«OCHOBHBIE KJIACCHl HEOPraHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»
48 I'eneTnyeckas CBA3b MEXKILY bubnuoreka [IOK

KJIaCCaMHM HCOPTraHUYCCKUX

https://m.edsoo.ru/00ad9as50




COEIMHEHUI

O0001IEeHHUE U CUCTEMATU3ALIMS

bubmuoreka [JOK

49 3HAHUHN https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 o teme
50 "OCHEBHHG KJII;CCI)I HEOPraHUYECKUX bubmmorexa LOK
o https://m.edsoo.ru/00ad9ela
COCTMHCHUI
[TepBbie TOMIBITKH nduk
51 XI/Iel\IZI/I‘-IeeCKI(/)IX 3neM§:I1:(():;. ?IOH:;II?EZI 0 bubnmorexa [TOK
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
57 [Iepnoanueckas cucrtema bubnuoreka [IOK
XUMUYECKUX dieMeHToB J[. U. https://m.edsoo.ru/00ada52¢c
MenneneeBa
53 [Tepuonpl, rpyniibl, TOATPYHIIBI bubmorexa IOK
’ https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubmuorexa [JOK
anep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX O6OJ'IO‘ICKU Bubmiorexa [[OK
55 aToMOB 3J1IeMeHTOB [leproanueckoit ]
https://m.edsoo.ru/00adabbc
cuctemsl JI. 1. MenpaeneeBa
XapakTepucTUKa XUMHUYECKOTO
56 9JIEMEHTA IO ero MOJI0KCHUIO B bu6mmoreka [JOK
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [leproauyeckoro 3akoHa
57 JUISl Pa3BUTHS HAYKU U MPAKTUKH. /1. bubnnoreka [JOK
N. MenneneeB — yu€Hbli, Iearor u https://m.edsoo.ru/00ada96e
IrpaKJIaHUH
P BHBII K. HUE U
58 CEE?‘EM&TI/IBSIIEI(/)IH 38&?}(1)1/?171111 /e ) bubmiorexa LIOK
N https://m.edsoo.ru/00adb33c¢
Bcepoccuiickast mpoBepouHas paboTa
59 KonTtponsHas padora Ne4 mo teme bubmuoreka [JOK




«CtpoeHue aroma. XMMHUYECKast
cBsi3b» / Beepoccuiickas
poBepoYHasi pabora

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

60 DIEeKTPOOTPUIIATEIILHOCTH ATOMOB 1 bubnuorexa [JOK
XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnnoreka [IOK
61 Monmas xumueckas CBAse I https://m.edS(I)_E).ru/OOadac34
62 KoBanenTnas nossipHas XuMu4eckas 1 bubnnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTnas HenossipHas 1 bubnnorexa [JOK
XUMHUYECKas CBI3b https://m.edsoo.ru/00adaab8
bubmnoreka IJOK
64 Crenens, okncienns I https://m.edséf).ru/OOadae28
65 OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC 1 bubmuorexa [JOK
peakiumn https://m.edsoo.ru/00adb076
66 OKHCIIUTEIN U BOCCTAHOBUTEIN 1 bubmorexa IOK
https://m.edsoo.ru/00adb076
Peseprubrit ypok. O6001eHNE 1
67 cUCTEMAaTH3alys 3HaHUH 110 TEME 1 bu6mmoreka [IOK
«Ctpoenue atoma. XUMHUYECKast https://m.edsoo.ru/00ad9cb2
CBSI3bY
63 PeseprubIit ypok. O6001meHNE 1 1 bubnmuoteka [JOK
cUcTeEMAaTU3alys 3SHaHUH https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

N Tema ypoka Kont 1 Hata 00 BaTeJlbHbI
/i Beero PoOJIbHBbIE PaKkTHYeCKue WayueHns pa3zoBareJ e
padoTsI padoThbI pecypchl
[lepnoanyeckuil 3aK0H.

1 [Tepuoanueckas cuctema | bubnuoreka [JOK
XUMUYECKUX dieMeHToB JI. U. https://m.edsoo.ru/00adb59e
MenneneeBa

KOHOMEPHOCTH B H3MCH
2 3201(7)1023 )G(EIM(I)/IiIeCKI/IXSBJ'ICCI\iZI}I;IlI“/IOB 1 bubmorexa HOK
N https://m.edsoo.ru/00adb6bb
TIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOPraHMYECKUX BEIEeCTB https://m.edsoo.ru/00adb7e2

4 Buipl XuMu4uecKkoi CBSI3U U THITBI 1 bu6moreka [IOK
KPUCTAJUTMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padorta Nel o teme

5 «[loBTOpEHUE U yrioyonenue 1 1
3HaHMI OCHOBHBIX Pa3/eioB Kypca
8 Kiacca»

6 Knaccudukanus XxuMuaeckux 1 bu6mmoreka [JOK
peaKuuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOI

7 peaxkiuu. HOH}IpTI/Ie 0 TOMOT'€HHBIX U 1 Brbmiorexa LOK

https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIHIX
[ToHsiTHE O XUMUYECKOM
aBHOBecuH. DaKTOPBI, BIUSAIONINE
8 Ea CKOpPOCTh XI/IMHqSCK,OIZ peaKII_II-II/II/I 1 bubmorexa LIOK
https://m.edsoo.ru/00adc28c
Y MOJIOKEHNE XUMUYECKOTO
paBHOBECHS
9 OKUCIUTETBHO- 1 bu6mmoreka [JOK

BOCCTAHOBUTCJIbHBIC PCAKIIUN

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




Teopust IEKTPOTUTHIECKOU

bubmuoreka [JOK

10 mucconuaiuu. CunbHbIe U crabbie https://m.eds0o.ru/00aded68
AIIEKTPOJIUTHI
11 HoHHbIE ypaBHEHHUsI peaKkui bubmorexa [OK
https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHMU B CBETE MPEACTABICHHI bubnuoreka [JOK
00 2JIEKTPOJIUTUUECKON https://m.edsoo.ru/00add5d8
JTUCCOTMAITAN
XUMHUYECKUE CBOMCTBA COJIEHN B
13 CBETE MPEACTABICHUI 00 bubmmorexa [TOK
. https://m.edsoo.ru/00add8b2
AIEKTPOJUTUUECKON JUCCOIHAIIT
14 [TonsiTue o ruapoU3e coJien bubmaorexa LOK
https://m.edsoo.ru/00add9d4
15 O06o01enre U cucTeMaTru3arus bubmuorexa [JOK
3HaHUU https://m.edsoo.ru/00addd12
[IpakTueckas pabora Ne 1.
16 «}?emeHHe BKCHpepI/IMeHTaJ'IBHI:IX bubmorexa IOK
https://m.edsoo.ru/00addbfa
3a1au»
KontponbHas padota Ne2 mo teme
17 «INEKTPOIUTHYECKAS bubmuoreka [JOK
nuccoranusg. XuMu4ecKue https://m.edsoo.ru/00addecO
peakiuu B pacTBOpax»
OO1as XxapakTeprUCTUKa raJIoreHoOB.
18 XI/I]:/[lI/IquI?He CBI())ﬁCTBa Ha MpUuMepe bubmmotexa [IOK
https://m.edsoo.ru/00addfe2
XJiopa
Xnoposogopoa. ConsiHas KUCIOTa
19 XI/IME‘ISCI?I/IS CEOECTBB. nonyquI/Ie, bubmotexa [IOK
’ ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
IIpakTnueckas pa60Tva Ne 2 o teme BuGnuotexa LIOK
20 «IlomydeHne CONAHON KUCIIOTHI,

HU3yYCHUE €€ CBOUCTBY»

https://m.edsoo.ru/00ade348




Beluncienus o ypaBHeHUIM

bubmuoreka [JOK

21 XHMHHECKHX PEAKLHH, CCITH OHH https://m.edsoo.ru/00ade488
W3 PEeareHTOB JaH B H30BITKE B :

2 OO61rast XxapakTepUCTUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AJITOTpOTTHBIC MOTU(UKAIIUA CEPHIL.

73 Haxoxnaenue cepsl u eé bubnuorexa [JOK
COCIMHEHUH B TIPUPOJIE. https://m.edsoo.ru/00ade64a
XHWMHYECKUE CBOMCTBA CEPBI
CepoBoa0po1, CTPOCHHUE, Bubmiorexa [IOK

24 U3UYECKUE U XUMHUYECKUE
¢ . https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunpl cepbl. CepHast KUCIIOTa, Bubmiorexa [[OK

25 M3UYECKUE U XUMHUYECKUE
¢ . https://m.edsoo.ru/00adea28
CBOMCTBA, MPUMEHEHNE
XUMUYECKUE pPeaKlny, JIekKaIIHe B
OCHOBE IIPOMBIIIJIEHHOTO criocoba

26 MOJIYYE€HHS] CEPHOM KUCIIOTBHI. bubnuorexa [JOK
XHUMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpY’Kalollel cpe/ibl
COEJIMHEHUSIMU CepBI

27 Brruucnenne MmaccoBoii n1oau bu6mmoreka [JOK
BBIXOJIa TPOAYKTA PEaKINKU https://m.edsoo.ru/00adec8a
OO1ast XapaKTepUCTUKA SIIEMEHTOB
VA-rpynnel. A3ot

pynt ’ bubnuorexa [IOK
28 PACHPOCTPANCHHUC B HIPHPOE, https://m.edsoo.ru/00adeea6
(bU3UYECKHEe U XUMHUYECKUE . -
CBOMCTBA
AmMuak, ero pusnyeckue u Bubnorexa [IOK
29 XUMHUUYECKUE CBOMCTBA, MOJyYCHUE
’ yi https://m.edsoo.ru/00adf004
Y IPUMEHEHHE
30 IIpaktuyeckas padora Ne 3 o reme bubnuoreka [IOK

«HOJ’Iy‘IGHHC AaMMHaKa, U3Yy4CHUC

https://m.edsoo.ru/00adf180




€r0 CBOMCTB»

31 A30THas KUCIOTa, € Pu3nuecKue u bubmuoreka [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanne HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPAIbHBIX

32 ynoOpenuii. XuMudeckoe ’ bubmmorexa LHOK

. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCIMHEHUSIMHU a30Ta
®docdop. Oxcua pochopa (V) u
33 q)ocg)OII))Haﬂ KI/I(f[J'I((I))Ta (1)(1)53H(qe)cme u bubmorexa HOK

N https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOTYUCHUE
Ucnonb3oBanue pocdaTtos B

34 Ka4eCTBE MUHEPAJIbHBIX bubnuoreka [IOK
ynoOpeHuit. 3arps3HeHne https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
VYrnepon, pacnpoCcTpaHEHHE B

35 npnpgng’ gnznrt)leclee u bubmorexa [IOK

’ . https://m.edsoo.ru/00adfd9c
XMUMHYECKHE CBOMCTBA
Oxcuppl yriaeposa, ux pusnueckue
3 | Dxorormieckre nposev bubmorexa IOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHbBIE C OKCUJIOM yIJIepo/ia
1v)
37 YrosbHasg KACIOTA U €€ COJU bubmotexa [IOK
https://m.edsoo.ru/00ae006¢
[IpakTnueckas pabota Ne 4 o Teme

38 "[lomyueHue yriaekucioro rasa. bubnuorexa [IOK
KauecTBeHHas peaknus Ha https://m.edsoo.ru/00ae027e
kapOoHaT-uoH"

[TepBoHauanbHbIE MOHATHUS 00 Bubnmorexa [IOK

39 OpraHMYEeCKHUX BELIECTBAX KaK O

COCAMHCHUAX yIJicpoda

https://m.edsoo.ru/00ae054e




bubmuoreka [JOK

40 Kpewwuii u ero coepuuenus https://m.edsoo.ru/00ae080a
[Ipaktuyeckas padora Ne 5.

41 Pemrenne skcnnepuMeHTAIBHBIX bubnuorexa [JOK
3aja4 1o TeMe «BakHelme https://m.edsoo.ru/00ac0bf2
HEMETAJUIBI M UX COCAUHCHUS
Konrpoibsnas padora Ne3 no teme

42 «Ba)KII){eI?ImHe erMeTaJIJ'IBI " UX bubmmorexa LOK

https://m.edsoo.ru/00ae0e18
COEIMHCHUS
OO01as XxapakTepucTUKa
XUMHYECKUX DJIEMEHTOB —

43 MeTaJIJI0B. MeTalnueckas CBsI3b U bu6moreka [IOK
MEeTaJUIMYECKasi KpUCTaUIMIeCKast https://m.edsoo.ru/00ael103e
pemérka. Gu3nyeckre CBOMCTBa
METAJIJIOB
XUMHUYecKre CBOMCTBA METAJIJIOB.

44 DIIEKTPOXUMUYECKHUI P bubmmorexa HOK

. https://m.edsoo.ru/00ael 156
HaIpsDKEHUH METaJIOB
OO6mme cnocoObI MOTyICHUS
meTtamioB. CraBel. Berancnenus
45 110 YpaBHEHUSIM XUMHYECKHUX bubmorexa [IOK
. https://m.edsoo.ru/00ael 156
peaKIvii, €ClIi OJIMH U3 PEareHTOB
COJICPXKHUT IPUMECH
46 [TonsiTue 0 KOPPO3UU METAIIIOB bubmiorexa LIOK
https://m.edsoo.ru/00ae1278
bubnuoreka [JOK

47 [Henoumerie meTanbl https://m.edsoo.ru/00ae14b2

48 OKcuIbpl ¥ TUAPOKCHUIBI HATPUS U bu6mmoreka [JOK
Kanus https://m.edsoo.ru/00ae14b2

49 [ller0uHO3EMENBHBIE METAILIBI — bubnunoreka [JOK
KaIbIIMA U MarHui https://m.edsoo.ru/00ael5e8

50 Baxnelime coeIMHEHNST KaIbIUS bubnuoreka [JOK




https://m.edsoo.ru/00ael5e8

O0001IEHHUE U CUCTEMATU3 AL

51 N
3HAHHUH
57 JKEcTKOoCTh BOBI U CITOCOOBI €& bu6mmorexa [IOK
YCTpaHECHUS https://m.edsoo.ru/00ac1886
IIpakTuueckas padora Ne 6 1o Teme
53 ")IIZéCTKOCTI) BOII)[I)I 1 METOJIBI €€ bubmaorexa [JOK
" https://m.edsoo.ru/00aelae8
yCTpaHCHUS
. bubnuoreka [JOK
>4 AmomuHmH https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOWCTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso https://m.edsoo.ru/00ael1d86
57 OKcuapl, THAPOKCUABI U COTTU bu6mmoreka [IOK
xenesa (I1) u sxenesa (I11) https://m.edsoo.ru/00ae35e6
53 O6o6nvleHI/Ie M CUCTEMaTH3aIIs
3HAHUH
[TpakTuueckas padota Ne 7.
59 Pemenune skcnepuMeHTaIbHbBIX bubmuoreka [JOK
3a7a4 1o teme «Baxkuelmniue https://m.edsoo.ru/00ae3de8
METAJIIBI K KX COETUHEHHUS
Breruncienus mo ypaBHEHUSIM
XUMHUYECKUX PEAKIUi, €CITH OJIUH
13 PEareHTOB JaH B H30BITKE WIIH bu6mmoreka [JOK
60
COZEPKUT IpuMecH. Beruucienus https://m.edsoo.ru/00ael750
MaccOBOM JJOJU BBIX0J1a IPOAYKTa
peaxkiuu
61 O06o001IeHNEe U CHCTEMAaTH3aIHS
3HAHHUH
62 KonTtponsHas pabota Ne4 mo teme

«BaxHel1e MeTajuIbl 1 UX




COCAMHCHUA»

63 BemwecrBa u matepuaisl B 1 bubmuoreka [IOK
ITOBCEIHEBHOM JKM3HU YEJIOBEKA https://m.edsoo.ru/00ae3{50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnuorexa [JOK
OKpY’Karollel cpe/ibl https://m.edsoo.ru/00ae4270
65 Ponbe xumuu B perieHnn 1 bubnuorexa [JOK
9KOJIOTHYECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011eHNE U | bubnnorexa [JOK
cUCTeMaTH3als 3HaHUM https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011IeHNE U | bubnnorexa [JOK
cUCTeMaTH3allus 3HaHUH https://m.edsoo.ru/00adb33c
63 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [JOK
cUCTeMaTH3aIlus 3HaHUM https://m.edsoo.ru/00ad9cb2
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IPOBEPAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHUA OCHOBHOU

OBPA3OBATEJIbHOM ITPOTPAMMBI

8 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBLIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMsbl OCHOBHOI'O 001mero 06p330B3HI/Iﬂ

1

ITo teme: «IlepBoHaYanbHBIE XUMHYECKHAE MTOHSATHUS»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHX [OHSTHH: aToM,
MOJIEKYJa, XUMHUYECKHH D3JIEMEHT, IPOCTOE BELIECTBO, CIIOKHOE
BEIIECTBO, CMeECh (OJHOpPOJHAs W HEOJHOPOJHAs), BaJEHTHOCTH,
OTHOCHUTEJIbHAsl aTOMHAasi M MOJIEKYJSIpHas Macca, KOJIM4ECTBO
BEIIECTBA, MOJb, MOJIIPHAs Macca, MaccoBas J0Js XUMHUYECKOIo
JJIEeMEHTa B COEAUHEHUHU, MOJISIPHBIM O0OBEM, XMMHUYECKas peakius,
KiacCUpUKalus  peaklHil:  peakuuu  COEOUHEHMs,  peaKIuu
pa3loKeHus, peakluu 3aMEIleHUs, pPeakUuu OOMEeHa, JK30- H
SHAOTEPMHUUYECKHE DPEAKIHH, TEerIoBOW 3¢ ¢eKT peakiuu, pacTBOp,
MaccoBas 10JIs BellecTBa (IPOLEHTHAs! KOHIEHTPAllKs) B pacTBOPE

1.2

UIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHWYCCKUX MMOHATHH H
IMPUMCHATH 3THU NOHATHUA ITPHU OITMCAaHWU BEIICCTB U UX npeBpameHHfI

1.3

WCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY Ul COCTaBJieHHS (opmMyl
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIHI

1.4

pacKpbhIBaTb CMBICI 3aKOHOB COXpPAaHEHHS MacChl  BEIIECTB,
MOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHHS, 3aKOHA
ABoraapo

1.5

OIIPCACIIATD BaJICHTHOCTDb aTOMOB 9JICMCHTOB B 6I/IHaprIX
COCAUMHECHUAX

1.6

KJIacCU(PUIMPOBATh XUMHUYECKHE peakiuuu (M0 YHCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIIOBOMY 3PQeKTy)

1.7

BBIYUCIIATE OTHOCUTCIIBHYHO MOJICKYISIPHYIO U MOJIAPHYIO MacCChbl
BCIICCTB

1.8

BBIUUCIIATE MACCOBYHO JOJIIO XUMHUYCCKOI'O 3JIEMCHTa IIO (popMyne
COCIUHCHMNA,

1.9

BBIUHUCIIATE MACCOBYIO JOJIHO BCIICCTBA B PACTBOPE

1.10

NPUMEHSTh €CTECTBEHHOHAYYHBIC METOJbI MO3HAHUS — HAOIIOJICHUE,
U3MEpEeHHe,  MOJENMPOBAHUE,  OKCIEPUMEHT  (pealibHBli U
MBICIICHHBIN )

IIo Teme: «Baxneiinme MPEACTABUTCIIN HCOPIraHUYCCKUX BCIHICCTB»

2.1

pPacCKpbIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX TIOHSATHUH: OKCH/,
KHCJI0T4, OCHOBAHHC, COJIb

2.2

ONpeNeNiTh MPHUHAAJISKHOCTh BEIIECTB K OINpENeIEHHOMY KIaccy
COEJIMHEHUH 1o Gopmynam

2.3

KHaCCI/I(l)I/ILII/IpOBaTL HCOPTraHNUYCCKUC BCIICCTBA

24

XapaKTCPU30BaATh (OHI/ICLIBaTB) 06H_[I/IC XHUMHUYECKHE CBOMCTBa




BELIECTB PA3JIMYHBIX KIIACCOB, MOATBEPXkIAsi ONMCAHUE IPUMEPAMHU
MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUIA

2.5

IIPOTHO3MPOBAaTh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT HX
Ka4eCTBEHHOTO COCTaBa, BO3MOXHOCTH IIPOTEKAaHUS XUMHUYECKHUX
IIPEBPAILICHUH B PA3IIMYHBIX YCIOBUAX

2.6

CIeAOBaTh MpaBWJIaM MOJIb30BAHMS XUMHUYECKOM TOCYIOW H
1a00paToOpHBEIM 00OpYIOBAaHUEM, a TAKXKE IPaBWIIAM OOpAIICHHS C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIMSIMHU TI0 BBIOJTHEHHUIO
1a00PATOPHBIX XMUMHUYECKUX OIBITOB IO TOJTYYCHHIO W COOWMPAHHIO
ra3000pa3HBIX BEIIeCTB (BOJOPOAA M KHCIOPOJA), MPUTOTOBIICHUIO
pacTBOpPOB C ONPEACIEHHOM MacCOBOWM JOJIEM pPacTBOPEHHOTO
BEIIECTBA, TUTAHUPOBATH M MTPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacno3HaBaHUIO pPACTBOPOB IIEJOYed U KUCIOT C IOMOIIbIO
WHJUKATOPOB (JJakMyc, (heHon(Tanent, METUIOPaHXK U APYTHe)

2.7

IIPOBOJIUTH PACUYETHI 10 YPABHEHHUIO XUMHYECKOMN pEeaKIINU

I[Io Tteme: «llepuommuecknii 3akoH u Ilepmonnueckass cucrema
xumuueckux sneMeHToB JI. WM. MenaeneeBa. CTpoeHHE aTOMOB.
Xumuyeckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX MOHATUH: SOpO aTroma,
NIEKTPOHHBIA CJIOM aroMa, aToMHas OpOMTaldb, pajuyc aToMa,
XMUMHUECKas CBsI3b, MMOJIAPHAs W HEMOJISIpHAs KOBAJEHTHas CBSI3b,
ANIEKTPOOTPHUIIATENILHOCTh, HWOHHAs CBfA3b, WOH, KaTHOH, AaHHOH,
CTENEHb OKUCIICHUS

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHWYCCKHUE DJICMCHTHI

3.3

OIHCBHIBATh U XapaKTepu3oBaTh TaOnmuHyro Gopmy Ilepunommdeckoit
CHCTEMBl XMMHYECKHX JJIEMEHTOB: pa3iuyaTh MOHATHUS «TJIaBHAS
noarpynma (Arpymma)» u  «nobouyHas mnoxarpynmna (brpymma)y,
«MaJtble» M «OOJIBIITHE) TIEPHOIbI

34

packpsiBaTh cMmbich [lepuogmyeckoro 3akona .M. Menpgeneena:
J€MOHCTPUPOBATh MOHUMAHKUE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX DJJIEMEHTOB OT uX mnosoxeHus B Ilepuoanueckoit
CUCTEMeE

3.5

COOTHOCHTDB O603Ha‘ICHI/IH, KOTOPEBIC HMCIOTCA B Ta6n1/me
«Hepnozu/meCKaﬂ CHUCTCMa XHUMHYCCKHUX 3JICMCHTOB I[I/I
MenpgeneeBa» ¢ 4YMCIOBBIMU XapaKTCpUCTUKAMH CTPOCHHUS aTOMOB
XMUMHYCCKHUX JJICMCHTOB (COCTaB H 3apsaa sAaapa, 06].].[66 qHucCJIo
QJICKTPOHOB U PaCIpPCACIICHUC UX 10 DJICKTPOHHLBIM CJ'IOHM)

3.6

OIIPCACIIATH CTCIICHDb OKHCJICHUA 3JICMCHTOB B 6I/IHapHLIX
COCOIUHCHHUAX

3.7

ONpCACIIsITL BUJ XHMHUYECKOH CBS3U (KOBaHeHTHaH n I/IOHHaﬂ) B
HCOPTraHUYCCKUX COCIUHCHUAX

9 KVIACC

Kon
NpoBepsieMoro
pe3yJabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus




IIo Teme: «BCH_ICCTBO 1 XUMHYCCKasd pCaKusi»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX MOHSATUWA: pacTBop,
BJIEKTPOJIUTHI, HEAIEKTPOJIUTHI, AJIEKTPOJUTHYECKAs JUCCOLMALMA,
peaKiuu WMOHHOTO OOMEHa, KaTaln3aTrop, XMMHYECKOE paBHOBECHE,
obpaTuMble u HeoOpaTUMBbIe peakuuu,
OKHCIINTETbHOBOCCTAHOBHUTEIIHLHBIC peakuuu, OKHCJINTEID,
BOCCTAHOBUTEJIb, OKHCJIEHUE W BOCCTAHOBJIEHWE, aJUIOTPOIINS,
aM(pOTepHOCTh,  XUMHUYECKas  CBsI3b  (KOB&ICHTHAs, HOHHA,
MeTaJUIMuecKas), KpPUCTA/UIMYecKass peméTka, CIUIaBbl, CKOPOCTb
XUMHUYECKON PEaKIuu

1.2

HUILUTIOCTPUPOBATEL B3aMMOCBA3b OCHOBHBLIX XHUMHYECKUX MOHSATHA W
IMPUMCHATD O3TU NOHATHUA IMTPHU OITMCAHNWU BEIICCTB U UX npeBpameHnﬁ

1.3

COCTaBIIAITh ypPaBHEHUS 3JIEKTPOJUTUYECKON IUCCOLMAIMM KHCIIOT,
LIeJI0Yeld W COJIEH, IOJHBIE W COKPAIIEHHBIE YPABHEHHUs pEaKIMi
HMOHHOTO 0OMeHa

1.4

pacKpbIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUN
MTOCPEJCTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca STHUX pPeaKIHii

1.5

MPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMHUUYECKON PEAKIINU

ITo Ttemam: «Hemeramnel M WX coeauHEeHHA» MW «MeTamnbel U WX
COEIMHEHUS

2.1

XapaKTePHU30BaTh (OMUCKHIBATE) OOIINE U CTIETIM(PUICCKUE XUMUICCKUE
CBOMCTBA MPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEPXkAas OMHCAHUE
MpUMepPaMU MOJIEKYJISIPHBIX U MOHHBIX YpPaBHEHHI COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKINi

2.2

COCTaBJISITh YPaBHEHUS PEAKIHMH, MOATBEPKIAIONINX CYIIIECTBOBAHUE
TEHETUYECKOM CBS3U MEXKIY BEIIECTBAMH PA3TUYHBIX KJIACCOB

2.3

IIPOTHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHHA,
BO3MOXXHOCTH IPOTEKAHUA XHUMHYCCKHUX HpeBpaH_[eHI/Iﬁ B pPa3JIMYHBIX
YCIIOBUAX
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cleoBaTh IpaBWIaM TMOJb30BAaHUS XUMUYECKOW TOCyIoll H
1a00paTopHbIM OOOpYIOBAaHUEM, a TAKXKE IMpaBWIaM OOpalieHHs C
BEUIECTBAMH B COOTBETCTBUM C HHCTPYKIMSIMH IO BBIIIOJHEHUIO
71a00PATOPHBIX XUMHUYECKUX OMBITOB IO IMOJYYCHHIO M COOHMpaHHIO
ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIIEKUCIIOTO Tra3a)

2.5

IPOBOAMTh pEaKIUH, IOJATBEPIKIAIONINE KAYeCTBEHHBIH COCTaB
pa3JIMYHBIX BEIIECTB: PACIO3HABATH OTMBITHBIM MYTEM XJIOPHJI-,
Opomuza, wuoauna, KkapObonar, ¢Qocdar, cunukar, cynabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHMS, MOHBI W3yYCHHBIX METAJLJIOB,
NPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHMYCCKUX BEIECTB

[To Teme: «XUMHS U OKpYXKAIOIIAsL CPENA»

3.1

pPaCKpbIBaTb  CMBICII OCHOBHBIX XHMHUYCCKHUX MMOHSATHM: HI[K
BCIICCTBA; KOPPO3Us METAIJIOB

3.2

IPUMEHATh OCHOBHBIE OIEpAallMM MBICIUTEIBHON JEATEIBHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, O0000IeHNe, CHUCTEeMAaTU3alIHIo,
BBISIBJICHUE NPUYMHHO-CIEICTBEHHBIX CBSI3€W — Ui U3Y4YEHUs
CBOMCTB BEIIECTB M XMMHYECKHUX pEaKLUH; €CTECTBEHHOHAY4YHbIE
METOJbl TO3HAaHWS — HaOJIOJICHWEe, W3MEpEHUE, MOJEeTUpPOBaHHE,
HKCIEPUMEHT (peaJIbHbIA U MBICIICHHBIH)




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

8 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuu. Poiap XMMHM B KU3HM YE€IOBEKA. XHUMHUSA B CHUCTEME HayK.
Tena u BemiecTBa. PuU3MUECKHE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHUE
BEIIECTB

1.2

ITonsarue o METOJaX IMO3HAaHUA B XUMUH. YucTteie BeICCTBA U CMECH. CriocoOb1
pa3aeleHust cMecen

1.3

ATOMBI U MOJEKYyNbl. XHUMHUYECKHE dJIeMEHThl. CHUMBOJIBI XUMHUYECKUX
1eMeHTOB. IIpocThie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumuueckas popmyna. BalneHTHOCTh aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBAa ~ cocTaBa  BemiectB.  OTHocuTenbHas  aTOMHas — Macca.
OTtHocuTenbHast MOJIEKyIsipHast Macca. MaccoBast 10J11 XMMHUYECKOTO 3JI€MEHTa
B COCIMHEHUH

1.5

KonnuectBo BemectBa. Monbs. MossipHass Macca. B3auMoCBSI3b KOJUYECTBA,
MacChl W 4YHCJIAa CTPYKTYpHBIX €IWHWI] BemiecTBa. Pacu€rer mo dopmynam
XUMHUYCCKUX COG)II/IHeHI/Iﬁ

1.6

dusnyeckre U XUMHUYECKUE SIBJIEHUS. XUMHYECKAs peakuuga u eé IIPpHU3HAKH.
3aK0H COXpaHEHHS MAcChl BEIIECTB. XUMHUYECKHE ypaBHeHUs. Kinaccudukarus
XUMUYECKUX PEaKIuid (COCTUHEHMS, PA3JIOKEHUS, 3aMEIISHUs, 0OMEHa)

1.7

XUMUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOW MOCY0#, ¢ MpaBuiIaMu
pabotel B Jaboparopuu W TOpuéMamMu OOpaiieHuss ¢ J1abopaTOPHBIM
000pyIOBaHHEM, W3yYE€HHWE W OINUCaHWE (PU3NYECKUX CBOWCTB 00pa3IoB
HEOPraHMYECKUX BEIICCTB, HaOMIoJeHHEe (U3UYECKUX (TUTaBICHHE BOCKA,
TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYIKe, KUIIEHHE U KOHIECHCAlUs BOJAbI) U
XUMHYECKUX  (TOpeHHe CBeYd, [MpOKaJMBaHUE METHOW  IMPOBOJIOKH,
B3aMMOJICIICTBIE MeJa C KUCJIOTOW) sBJICHUHM, HAOMIOJEHHE U OIMCAHHE
OPU3HAKOB MPOTEKaHHS XUMHUYECKMX peakuuid (pasjoxkeHue caxapa,
B3aMMOJICHICTBE CEpHOM KHUCIOTHI C XJIOPUIOM Oapusi, pas3iokKeHHe
ruapokcuaa menu(ll) mpu HarpeBanuu, B3auMOJEHCTBHE Kejle3a C PacCTBOPOM
conu meau(1l), u3yuenue cnoco6oB pazaeneHus cMmeceil (C MOMOIIbI0 MarHuTa,
¢bunbTpOBaHUE, BHINApUBAHUE, NUCTWILISAIUSA, XpomaTorpadus), MpoBeAcHUE
OYKCTKU MOBAPEHHOM coM, HAOIIOJICHNE U OMMCAHKUE PE3YIbTATOB MPOBEACHUS
OTIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHue MoJelei
MOJIEKYII (IIIapOCTEPIKHEBBIX )

Baxueitmme MMpEeACTABUTCIIN HCOPraHUYICCKUX BCIICCTB

2.1

Bo3nyx — cmecp razos. CocraB Bosayxa. Kucimopon — asmeMeHT u mpocroe
BemiecTBo. HaxoxaeHue kuciopona B Mpupoje, (puzndeckue M XUMHYECKUE
cBoiictBa (peakuuu ropenus). Okcunpl. IIpumenenue kuciaopona. CrocoObr
NOJy4eHHUsl KHCIOopoJa B J1IabOpaTopuu W MpOMbIIUIEHHOCTH. Kpyrosopor
Kuciopoja B npupoje. O30H — aioTponHasi MoAuHUKaIMsI KUCI0poaa

2.2

TennoBoit 3pdekT XuMUUecKoi peakuy, TEPMOXUMUYECKHUE YPaBHEHHUS, IK30-
U SHAOTEPMHUUECKUE PeaKUK. TOIUIMBO: yroyb U METaH. 3arps3HEHUE BO3AyXa,
yCUJIEHHE TApHUKOBOT0 3(deKkTa, pazpylieHue 030HOBOTO CIOs

2.3

Bojopoa — snemeHT M mpocToe BeriecTBO. HaxoskieHue BOJOpoJa B MPHUPOJE,




¢u3uyecKkue W XHMHUYECKHE CBOWMCTBA, INPUMEHEHHE, CIIOCOOBI TOJIy4EHHMSI.
Kucnorte! u conu
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Monsipublii 00bEM ra30B. Pacu€Tsl Mo XUMHUECKUM YpaBHEHHSIM

2.5

®dusnueckue CBOWCTBA BOAbl. Boxa kak pactBopuTenb. PacTBOpBL
Haceiiennbple 1 HEHACBIILIEHHBIE PACTBOPBI. PacCTBOPHMOCTH BEIIECTB B BOJE.
MaccoBass nmons Bemecrsa B pacTBOpe. XHUMHUYECKHME CBOMCTBA BOJBL
OcHoBanust. Ponp pacTBOpoB B mpupojie M B KU3HM uenoBeka. KpyrosopoT
BOAbl B IpUpoJie. 3arpsA3HEHHE NpUPOJIHBIX BojA. OXpaHa U OUYHUCTKa
IIPUPOJHBIX BOJ

2.6

Knaccudukanuss Heopranmueckux coeaumHeHuid. Oxcuapl. Kiraccuukanus
OKCUJOB: cojeoOpasyrouue (OCHOBHbIE, KHUCIOTHBIE, amMQOTepHblE) U
HecosieoOpa3yromue. Homenknarypa okcugoB. dusmueckue U XUMHYECKUE
CBOMCTBA OKCUIOB. [lonydeHne okcuioB

2.7

OcHoBanus. Knaccudukanust ocHOBaHMI: IIETOYM U HEPacTBOPUMBIE
ocHoBaHus. HoMeHknaTtypa ocHOBaHU. PU3NYECKHE U XUMUYECKUE CBOMCTBA
ocHoBaHui. [TonyyeHne ocHOBaHU

2.8

Kucnotsl. Knaccudukanus xucnor. Homenknatypa kucinor. dusmueckue u
XUMHYECKHe CcBoiicTBa KHCIOT. Psn aktuBHOcTH MertamaoB H.H. bekerosa.
[Tonyyenue KkuciaoT

2.9

Commu. HomeHnknarypa coisieil. @uU3NYeCKHe W XUMHYECKHE CBOMCTBA COJIEH.
[Tonyuyenue cosent

2.10

I'enernyeckas CBSI3b MCXKAY KlTaCCaMH HCOPIraHUYCCKUX CoeI[I/IHeHI/Iﬁ

2.11

XUMUYECKUN  HKCHEPUMEHT: KayeCTBEHHOE OIpeAesieHHEe  COAepKaHUs
KHCIIOpO/ia B BO3JyXe, IMOJydeHue, cOOMpaHue, pacrno3HaBaHUE UM H3Yy4eHUE
CBOMCTB KHCJIOpOJa, HAOIIOJEHHE B3aUMOJCUCTBUS BEIIECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M MpEKpallleHus TopeHus (moxapa), 03HaKOMJIEHHE C
oOpa3liaMu OKCHUJIOB M OIMCAHHE HX CBOWCTB, IOJIydeHHE, COOMpaHue,
pacrno3HaBaHUe M M3y4Y€HHE CBOWCTB BOAOpOJa (rOpeHue), B3aUMOJCHCTBHE
Bogopoaa ¢ okcuaoMm menu(Il) (Bo3MoKHO HCIOIb30BaHHE BUICOMATEPHAIIOB),
HaOmofeHre o0pa3loB BEUIECTB KOJMYECTBOM | MOJb, HCCIIEOBaHUE
OCOOCHHOCTEl pacTBOPEHHS BEIIECTB C PA3IUYHOH PacTBOPUMOCTHIO,
IPUTOTOBJICHHE PACTBOPOB C OMpENeIEHHON MacCcOBOMl J0Jieil pacTBOPEHHOTO
BEIIECTBAa, B3aMMOJCWCTBHE BOJbI C MeTallaMu (HaTpUeM M KaJbI[eM)
(BO3MOXKHO HCHOJB30BAaHUE BHJICOMATEPUANIOB), OIpEAEICHHE PAcTBOPOB
KACJIOT U IIEJNOYel C TMOMOIIBI0 HMHIUKATOPOB, HCCIEIOBaHHE O00pasloB
HEOPraHMYECKUX BEIIECTB PpA3IMYHBIX KIACCOB, HAONIOJIEHHE HW3MEHEHUS
OKpack HHJIMKATOpPOB B pacTBOpax KHCIOT W IIeJouell, Hu3ydyeHue
B3aumojeiictBus okcuga Meau(Il) ¢ pacTBopom cepHOM KHUCIOTBHI, KUCIOT C
MeTaJlJIaMH, peaklnii HeUTpaau3alnu, NoJy4yeHne HepaCTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJHOIO MeTajula JApPYyrUM M3 pacTBopa COJIM, pellIeHue
IKCMIEPUMEHTAJBbHBIX 3a/ad Mo TeMe «BakHelnne Kiacchl HEOPTaHUYECKUX
COCIMHEHUIN»

[lepuoanueckuii 3akoH u Ilepuoanueckas cucteMa XUMUYECKUX SJIEMEHTOB
J.1. MenaeneeBa. CTpoeHrne aToMOB. XUMUYECKasi CBsI3b. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINU

3.1

[lepBpie TOMBITKA KIACCU(PUKAIMKM XUMHUYECKUX JJIeMeHTOB. lloHaTue o
TPYIIaxX CXOTHBIX DJIEMEHTOB (IETOYHBbIE U IIEIIOYHO3EMENTbHbIC METaILIbI,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpble 00pa3yrT amdoTepHbIE
OKCH/JIbI M TUIPOKCHUIBI




3.2

IIepnoauueckuit 3axoH. [lepuoauueckas cucreMa XMMUYECKUX 3J1eMeHTOB J[. 1.
Meneneesa. KopoTkonepuoanas u JUIMHHOTIEPUO JHAS (dopmbl
Ilepnoguueckoit cucrembl XuMHuYeckux auieMeHToB J[.M. Menneneesa.
Ilepuoasl m rpynmsl. PU3HMYECKUH CMBICI HOPAIKOBOIO HOMEpPA, HOMEPOB
IIEPUOJIA U I'PYIIBI DJIEMEHTA
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Crpoenue atoMoB. CoctaB aToMHbIX snep. M3oTomnel. Dnexrponbl. CtpoeHue
AJIEKTPOHHBIX 000J0YeK aroMoB TMepBbIX 20 XHMHYECKHX DJIEMEHTOB
[Iepnognueckoit cucremel .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO
3JIEMEHTA MO €ro nojoxeHuto B [lepuoanyeckoii cucreme [I.11. MenneneeBa
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3aKOHOMEPHOCTH HM3MEHEHUsl pajJuyca aTrOMOB XHMHUYECKUX 3JIEMEHTOB,
METAUIMYECKUX W HEMETAIMYECKUX CBOMCTB IO TpyNIaM M IEPUOJAM.
3nauenue [lepumonnueckoro 3akoHa u [leproanueckoil CUCTEMbl XUMUYECKHX
3JIEMEHTOB JUISl pa3BUTHS Haykd M npaktuku. .M. MenpaeneeB — y4€Hbld U
I'PaKIaHUH

3.5

Xumuueckasi cBsizb. KoBasieHTHass (TMOJsipHasT W HEMOJspHasi) CBS3b.
DIEKTPOOTPUIIATEIILHOCTh XUMHUYECKUX 2JIeMeHTOB. loHHAas CBsI3b

3.6

Crenenb okucieHus. OKUCIUTEILHOBOCCTAHOBUTENbHBIE peakuuu. [Iponecchr
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIIUTEIN U BOCCTAHOBUTEIHN

3.7

XUMUYECKUN HKCHEPUMEHT: H3Yy4deHHE O0O0paslloB BELIECTB METAJIOB U
HEMETAJUIOB, B3aMMOJCWCTBUE THMIAPOKCHAA LHWHKA C PACTBOPAMH KHCIOT H
[IeJ04Y€el, POBEIECHNUE ONBITOB, WIUTHOCTPUPYIOIIUX MPHUMEPHI OKUCIUTENBHO-
BOCCTaHOBMUTEJbHBIX peakiuil (ropeHue, peakliuu pas3iokeHHsl, COeTUHEHHS)

9 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

BeH_[eCTBO 1 XUMHWYCCKaAA pCaKusl. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMH4eCKuX 3aeMeHToB J[. M.
MenpeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHWHM CBOMCTB
XUMUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kalus, KaJIbIUSI W WX
COCIMHCHUN B COOTBETCTBUHM C IIOJIOKEHHEM 3JeMeHTOB B Ilepmoanueckoii
CHUCTEME U CTPOCHHUEM MX aTOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBSI3U. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTH CBOMCTB BCIICCTBA OT THIIA KpPICTEIJ'IJ'IH‘IGCKOfI peI_HéTKI/I
U BUJA XUMHYECKOM CBS3U. KJ'IaCCI/Iq)I/IKaHI/IH U HOMCHKJIATYpa HECOPraHNUYCCKUX
BCIICCTB (MG)I(IIYHapOI[Haﬂ u TpI/IBI/IaJ'IBHaH). XHWMHYECKHE CBOMICTBA BCIICCTB,
OTHOCAIIIUXCA K  Ppa3jin4YHbIM Kj1accaM HCOPraHU4CCKUX COCEHHGHHﬁ,
T'CHCTHUYCCKAA CBA3b HCOPIraHNMYCCKUX BCUICCTB

1.3

Knaccugukamus xuMUYecKUX peakluid 10 pa3IuyHbIM MpU3HAKaM (TI0 YUCTy U
COCTaBy Yy4yacTBYIOIIMX B pEaKLMH BEIIECTB, MO TeIioBoMy 3¢ddekry, mo
U3MEHEHMIO CTeNeHeN OKMCIEHHS XMMHUYECKHUX 3JEMEHTOB, M0 0OpaTHUMOCTH,
0 YYacTUIO KaTajau3aTopa). OK30- U SHAOTEPMUYECKHE  peakIuH,
TEPMOXUMHUYECKHE ypaBHEHUs. IIoHATHE O CKOPOCTH XUMHUYECKOHN peakluu

1.4

[Tousitue 00 O6paTI/IMI>IX u HeO6paTI/IMBIX XUMHYCCKUX PCAKIUAX. Ilonsatue o
TOMOI'CHHBIX U I'€TCPOTCHHBIX PCAKIUAX. IlonsaTre 0 XUMHUYECKOM PaBHOBCCHUMU.
q)aKTOpLI, BJIMAIOIIMEC Ha CKOPOCTb XUMHYECKOM pC€akiun M IMOJIOKCHUC
XUMHYCCKOT'O PABHOBCCHUS




1.5

OKHCAUTENBHO-BOCCTAHOBUTEIIbLHBIE peakuuu, JIEKTPOHHBIN Oananc
OKHCIUTEIILHO-BOCCTAHOBUTENIbHOW  peakiuu.  CocTaBieHHE — ypaBHCHHU
OKHCIUTCIIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ C HCIOJB30BaHUEM METOAA
AJIEKTPOHHOTO OasiaHca

1.6

Teopust 3MEKTPONUTUYECKON AUCCOLMALMU. DIEKTPOJUTHl U HEAIEKTPOJIUTHI.
Karnonsl, annonsl. MexaHu3M JUCCOLMALMU BEIIECTB C PA3IMUYHBIMU BUIAMU
XxuMu4eckoi cBs3u. Crenenp aucconuanuu. CHIbHBIE U CITa0ble AJIEKTPOJIUTHL
Peakiun moHHOTO OOMeEHa. YCIOBHSA MPOTEKaHMs PEAKIUii MOHHOTO OOMEHa,
IIOJIHBIE U COKpauléHHblE HOHHbIE YypaBHEHHUs peakuuid. CBolicTBa KHUCIOT,
OCHOBAaHMH M cCOJiell B CBeTe NPEJICTaBICHUH OO0 3IEKTPOIUTUYECKOU
nucconranuu. KauectBeHHbIe peakin Ha MOHBL. [[oHsATHE O THAPOIN3E COJIei

1.7

XUMHUYIEeCKHI OKCIICPUMCHT. O3HAKOMJICHUC C MOJCIISIMU KPUCTATTIUYCCKUX
pelmETOK HEeOpraHUYECKHUX BEIIECTB — METAIJIOB W HeMmeTalsioB (rpadura u
ajMasza), CJIIOKHBIX BEIIECTB (XJIOpUIa HATpHUS); UCCIECIOBAHUE 3aBUCHMOCTHU
CKOPOCTHM XHMHYECKOM peaklUHd OT BO3AEUCTBUS pa3IMUYHBIX (HAaKTOPOB;
WCCIIe/IOBAaHUE  DJICKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipoliecca
JMCCOIMANMY  KUCIIOT, WIeNoYer u coneld  (BO3MOXKHO — HICIIOJIb30BaHHE
BHJICOMATEpUAIIOB); TIPOBEICHUE OTBITOB, HUTIOCTPUPYIOMIMX TPU3HAKA
MIPOTEKAaHMsI PeaKMii HOHHOTO oOMeHa (0Opa3oBaHue Ocajika, BbIACIEHHUE Tra3a,
o0pa3oBaHUE BOJIbl); OMBITOB, WJUIIOCTPUPYIOIIMX MPUMEPHl OKHUCIUTENIHLHO-
BOCCTAaHOBUTEJBHBIX peakUUi (TOpeHHe, peakluu pPa3JIoKEeHUs, COCTUHEHUS);
pacro3HaBaHHe HEOPTAaHWYECKUX BEIIECTB C MOMOIIBI0 KAaYeCTBEHHBIX PEaKIIHid
Ha WOHBI; PEIICHNE SKCIIEPUMEHTAIBHBIX 33124

Hemeranner u nx COCAMHECHUS

2.1

OO6mrass  xapakrtepuctuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneH okucieHus. CtpoeHue u pu3nyeckrue CBONCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XWMHUUYECKHME CBOMCTBAa Ha MpHUMEpE Xjopa
(B3auMoeiicTBHE € MeTa/llaMd, HeMeTaJUlaMH, IiesiodaMu). XJIOPOBOJIOPOJ.
ConsiHast KMCIIOTa, XUMUYECKHE CBOWCTBA, MOJIydYeHUE, MpuMeHeHue. JleficTBue
XJIOpa ¥ XJIOPOBOJOPOJA Ha OpraHU3M ueloBeka. BakHeillue XJIOpUIBI U UX
HaXO0JIeHHUE B IPUPOJIE

2.2

OO6mrass xapakrepuctuka auieMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucienus. Ctpoenue u (pusnueckue cBOMCTBa
IPOCTBIX BEIIECTB — KHUCIOPOAa M Cephl. AJUIOTPONHBbIE MOAU(UKAIIH
KHUCIIOpOJia U cepbl. XUMHYECKue cBoWcTBa cepbl. CepoBOJOPOJ, CTPOCHHE,
¢busznueckue u XuMHueckue cBoMcTBa. OKCHIBI Cepbl KaK IMpeICTaBUTENH
KUCIOTHBIX OKcHAOB. CepHasi KHCIIOTa, (pU3MUecKhe W XUMHUYECKUE CBOMCTBA
(oOmMe kak MpeAcTaBUTENs Kiacca KHCIOT U creruduieckue). XuMUYeCcKHe
peakIuy, JexKallie B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJNy4eHUs CepHOM
kucnoThl. [Ipumenenue. Conu cepHOM KUCIOTHI, KaueCTBEHHAs peaklMs Ha
cynbdar-uoH. Haxoxxnenue cepsl U €€ COEAUHEHUN B MpUpoJe. XUMUUYECKOE
3arpsi3HEHUE OKPYXKAIOIIeH Cpelbl COCNWHEHUSMH Cepbl (KUCIOTHBIE JIOKIH,
3arpsi3HeHUE BO3AyXa U BOJOEMOB), CIOCOOKI €To MPeI0TBPAIllCHUs

2.3

OOmiast xapakTepucTHKa 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEPHBIE CTENIEHN OKUCIIEHUA. A30T, PaCIpOCTPAaHEHHE B IPUPOJIE,
¢u3nyeckue U xuMuueckue cpoiictBa. Kpyrosopor a3ora B npupojae. AMMUaKk,
ero (u3nM4eckue W XUMUYECKHE CBOICTBA, MojydyeHue u npumeHenue. Conum
aMMOHUS, HUX (Qu3nyeckue M XUMHUYECKHME CBOICTBA, MpHUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHMs. A30THasi KMCIIOTa, €€ IOJIydEHHE,




(¢u3nueckne W XUMHUYECKHE CBOWCTBa (0OIIME KaK MPEICTaBUTENS Kiacca
KHCTOT U cnenududeckne). Vcnomb30BaHUE HUTPATOB M COJIEH aMMOHHS B
KayecTBE MHHEPAJIbHBIX yJOOpeHUil. XUMHUECKOe 3arpsi3HEHHE OKpYXKaromei
Cpelbl COEIMHEHUSAMH a30Ta (KUCIOTHBIE JOXAH, 3arps3HEHUE BO3yXa, IIOUBbI
Y BOJIOEMOB)
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®dochop, amtorponHbie Moaudukamyu Gochopa, GU3NUECKHE U XUMUYCCKHE
cBoiictBa. Okcupn docdopa(V) u  dochopnas xkucnora, Qusmyueckue u
XHUMHYECKUE CBOWCTBA, moiydeHue. Mcmosb3oBanue (ochaTtoB B KadecTBe
MUHEPAIBGHBIX YI00peHHIA

2.5

OO6mas xapaxkrtepuctuka 31aeMeHTOB I[VA-rpynnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEepPHBIE CTETIEHW OKUCICHUS. YTJIepoJ, aJUIOTPOIHBIC
MOaM(UKAIIIK, pPACTIPOCTPAaHEHUE B TIpUpOje, (U3NYECKHEe M XUMHUYECKHE
cBoiictBa. AncopOuus. Kpyrosopor yriepona B npupoje. Okcuabl yriepoja,
X (u3nYecKkne W XMMHUYECKHE CBOICTBA, JCHCTBHE Ha JXUBBIE OPraHU3MBI,
MOJIydeHNE U TIPUMEHEHHUE. DKOJOTHYECKHE MPOOIEMBI, CBSI3aHHBIE C OKCHIOM
yraepona(IV); runoresa r100anbHOTO TOTEIUICHUS] KIWMATa; IMMapHUKOBBINA
abdext. YrompHas kuciaota U €€ comH, UX (GUIHYECKHE U XUMHUYECKHE
CBOWCTBa, MOJYYEeHHE W TpUMeHeHue. KadecTBeHHas peakiusi Ha KapOOHaT-
noHbl. Mcnonp3oBanne KapOOHATOB B OBITY, MEAWIIMHE, MPOMBIIUICHHOCTH U
CEJIbCKOM XO35IMCTBE

2.6

HepBOHaLIaJ'IBHBIe IIOHATHUA 06 OpFaHI/IquKI/IX BCIIIECTBAX KaK O COCOUHCHHUAX
yriaepona (MeTaH, 3TaH, OTWIEH, alleTWUJIEH, JTaHOJ, TIHUIEPUH, YKCYCHas
kuciora). VX coctaB m xumuueckoe crtpoeHue. [loHsTHe o Ouomornyecku
BOXHBIX BEIIECTBAX: XHUpaX, OeNKax, YIrJIeBoJaXx — M HMX POJIU B JKU3HHU
YyeoBeka. MarepuaabHOe €IWHCTBO OPraHWMYECKHMX U HEOPraHHMYECKHX
COEeIUHEHNN

2.7

Kpemuwuii, ero ¢usnueckne © XUMHUYECKHE CBOWMCTBA, TIOJydeHHUE U
npumeHenne. CoeanHeHus KpeMHHS B mpupoze. OOmme mpenctaBieHUs 00
okcugie kpemHusA(IV) u kpemHueBoi kuciote. CHIMKAThI, UX UCIIOJIB30BAHHUE B
ObITY, METUIIMHE, MPOMBIIUIEHHOCTU. BaxkHelme cTpouTenbHble MaTepUarbl:
KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. [IpoGiembl Oe3zomacHOTO
UCIOJIb30BAaHUS CTPOUTENIbHBIX MaTepUaIOB B TOBCEIHEBHOM JKU3HU

2.8

XUMHUUYECKUI SKCHEPUMEHT: HM3y4YeHUEe 00pa3loB HEOPraHMYECKHX BEIIECTB,
CBOMCTB COJISIHOM KHCJIOTBI; IPOBEIEHHE KAYECTBEHHBIX PEAKLUN HA XJIOPUA-
MOHbl M HaOJIOZECHUE IPU3HAKOB HUX MPOTEKaHUS; OIBITHI, OTPAXKAIOIIUE
¢u3nyeckue U XMMUYECKHE CBOWCTBA TaJIOTEHOB U UX COCAMHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BMJICOMATEPUANIOB); O3HAKOMJIEHHWE C OOpa3lamMH XJIOPHIIOB
(ranoreHuoB); O3HAKOMJICHHE C oOpa3uamu ceppl U €€ COEeIMHEHUSIMHU
(BO3MOXKHO ~ HCIIOJIb30BAaHME BMJIEOMATepUallOB); HAOMIOAEHUE mpoliecca
oOyriuBaHus caxapa MOJ JeWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHUCIIOTHI;
U3y4eHHE XUMHUYECKUX CBOMCTB pa30aBlIeHHON CEpHOI KUCIOTHI, MPOBEAECHUE
KaueCTBEHHONW peakuuu Ha cynabpaT-uoH M HaOIIOJeHUEe TMpHu3HaKa eé
NpOTEKaHUs; 03HAKOMJIEHHE C (PM3UUYECKUMU CBOWCTBAMHM a30Ta, pocopa u ux
COEMHEHUH (BO3MOXKHO HCHOJb30BaHUE BHJIEOMATepUANIOB), 0OpazlaMu
a30THBIX U (ocOpHBIX y10OpEeHuH; noxydyeHue, cooupaHue, pacrio3HaBaHUE U
W3y4EHUE CBOMCTB aMMMaKa; NPOBEICHHE KAuECTBEHHBIX DPEAKLHU Ha HOH
aMMOHUST U QochaT-HOH ¥ HU3YYEHHE NPU3HAKOB HUX MPOTEKaHHUS,
B3aUMO/JIEICTBUE KOHIIECHTPUPOBAHHOM a30THOM KUCJIOTBHI C MEbIO (BO3MOKHO
HCIIOJIb30BAHNE BHJIEOMATEPHANIOB); HM3YyYEHHE MOJENEH KPHUCTAUINYECKUX
peméTok anmasza, rpadura, (QyuiepeHa; O03HAKOMJEHHE C  IPOLECCOM




azicopOIMK pacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM
MIPOTUBOra3a; IOJIydeHUE, COOMpaHHE, paclO3HABAaHUE U M3YUEHHE CBOIICTB
YIJIEKUCIIOTO Ta3a; MPOBEACHHE KAadeCTBEHHBIX peakiuii Ha KapOoHaT- M
CUJIMKAT-UOHBl M H3y4EHUE IIPU3HAKOB HUX IPOTEKaHUSA; O3HAKOMIICHHE C
IPOAYKIMEN CWJIMKAaTHOM IPOMBIIIEHHOCTH; PEIICHHE 3KCIEPUMEHTaIbHBIX
3a1a4 1o teme «BakHelne HeMeTaJlIIbl U UX COSUHEHUSD

Merannsl 1 ux COCANHCHUA

3.1

OO01ast XapakTepUCTHKA XMMUYECKHUX JIEMEHTOB — METAJVIOB HA OCHOBAHUU UX
nonoxenuss B Ilepuonuueckod cucreMe XUMHYEeCKuX dnemeHToB .U
MeneneeBa u ctpoeHus aToMoB. CTpoeHHre MeTauloB. MeTauinyeckas CBA3b U
MeTajyIn4yeckasl KpuUcTajsinyeckass pemérka. ODJIEeKTPOXUMHUYECKHH  psf
HaIpsDKEHUHA METaJUIOB

3.2

duznyeckue U XUMHUYECKUE CBOMCTBa MeTauioB. O01Ine crocoObl MOTyYeHHUs
MeTayuioB. [oHATHE O KOPPO3UHM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, YyT'yH, TIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHHUE B
OBITY ¥ TPOMBIIIEHHOCTH

3.3

[[{enounsle MeTauIbl: MOJOKEHHE B Ilepuonnyeckod cuCTEME XUMHUYECKHX
anementoB .M. MeHneneeBa; cTpo€HHE UX aTOMOB; HaXOXKJICHHE B MPHUPOJIE.
duznyeckue 1 XUMUYECKHe CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCHIIBI U
TUAPOKCUABI HaTpusd M Kanusa. [IpuMeHeHHe UIENOYHBIX METauIoB U HUX
COoeqUHEHNN

34

IllenoyHo3eMenbHbIE  METalbl MarHMid W KajJbllMi: TOJIOKEHHE B
[Tepuoanueckoit cucreme xuMuueckux anemenToB JI.. MenneneeBa; ctpoeHue
WX aTOMOB; HaxoXXJ€HHE B mpupoje. Pu3nMdyeckue M XUMUYECKHE CBOMCTBA
MarHus W Kaiublius. BakHeliine coequHEHUs KaibIus (OKCHI, THIPOKCH,
costn). JKECTKOCTh BOJIBI U CITOCOOBI €€ YCTpaHCHU S

3.5

AmoMuHMI: TIoNI0XKEeHUE B Ilepromuyeckoil cucTeMe XMMHUYECKHX SJIEMEHTOB
J.. MenneneeBa; CTpoeHHE aToMa; HaxXOXACHUE B mpupoae. Duznueckue u
XUMHYECKHE CBOMCTBA aJlFOMUHUA. AM(OTEpHBIE CBOMCTBA OKCHIA M THIPOKCHIA
ATIOMHUHUSA

3.6

Keneszo: nonoxkenue B [lepuoandeckoi cucteMe XuMudeckux sneMmentoB .M.
MenpeneeBa; CTpo€HHE aToMa; HaxoXKJIeHHE B mpupoae. Dusznueckue u
XUMUYECKHE CBOMCTBa kene3a. OKcuabl, THApPOKcUAbl u conu xenesa(ll) u
xene3a(lll), ux cocras, CBONCTBA U MOJTyYCHHE

3.7

XUMUYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMy METAJJIOB M CIUIABOB,
X (U3MYECKUMH CBOWCTBAMU; U3YyYCHHE PE3yJIbTATOB KOPPO3UH METAJUIOB
(BO3MOXHO UCIIOJIb30BaHUE BUJICOMATEPHUAJIOB), 0COOCHHOCTEH
B3aUMOJICHCTBHSL OKCHJa KaJIbIUsl M HATPUsl C BOJOW  (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPHAIIOB); MCCIICJOBAHNE CBOWCTB JKECTKOW BOJIBI;
nporecca TOpeHHsl Kelle3a B KHCIOpoAe (BO3MOXKHO — HCIOJIB30BaHHE
BUJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEAKIUN Ha MOHBI
(MarHus, xanplus, amromMuHus, nuHka, xenesza(ll) u >xeneza(Ill), memu(Il);
HAOIOJIeHNe M OMHCaHWEe MPOIECCOB OKpAIIMBaHUS TJIAMEHU HMOHAMH HATpHS,
Kaaus W Kanblusg ~ (BO3MOXKHO  HCIIOJIb30BaHHWE  BUJEOMAaTEpHAlOB);
ucclieJoBaHne aM(OTEPHBIX CBOWCTB THUIPOKCHIA ATOMHHHUS M THAPOKCHIA
[IUHKA; pEIIeHNEe SKCIIEPUMEHTANBHBIX 3a/1a4 0 TeMe «BakHeine MeTauisl |
WX COCAMHEHUSD

XUMHS U OKpY’Karollas cpeja

4.1

Hosrie MaTepuajibl U TCXHOJIOT'HH. BemectBa u MaTcpHraibl B MOBCETHEBHOM




JKU3HU 4eJIoBeKa. XHUMHUs U 310pOBbE. be30macHoe HCIonb30BAHUE BELIECTB U
XUMUYECKUX peakuuil B ObITy. IlepBasi moMoImp Mmpu XMMHYECKHX OXKOTaxX U
OTPABJICHUSIX

OCHOBBI ~ DKOJIOTUYECKOW  I'PaMOTHOCTM.  XHUMHUYECKOE  3arps3HEHHUE

49 okpyxatomerd cpeabl [1/IK. Pons XxuMun B pelieHuu 3KOJIOTMYECKUX MPOOIIeM.

' [IpupoaHble MCTOYHHUKH YII€BOAOPOAOB (Yrojib, NPUPOJHBIA ra3, He(Th),
IPOAYKTHI MX TIEPepabOTKH, UX POJIb B OBITY U MPOMBIIIIJICHHOCTH

43 XUMHUYECKUH IKCIEPUMEHT: U3ydyeHUue 00pa3loB MaTepuaioB (CTEKIO, CIUIaBbI

METaJIJIOB, MIOJIUMEPHbIE MAaTEPUAJIbI)

IMPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30BATEJIBbHON MPOT'PAMMBI OCHOBHOI'O

OBHIEI'O OBPA3OBAHUA
Kon IIpoBepsiemble TpeOOBaHUSA K NIPEAMETHBIM pe3yJbTaTamM
MPOBEPAEMOro 0a30BOro ypoBHsI 0CBOEHHsI OCHOBHOM 00pa3oBaTe/ibLHOI
TpeOoOBaHUs NPorpaMMbl OCHOBHOI0 001ero oopasosanusi Ha ocHoe PI'OC
1 [IpencraBnenue:

1.1

O TI03HABAEMOCTH SBJICHUH MPUPOJbI, MOHUMAHHE OOBEKTHUBHON
3HAYUMOCTH OCHOB XMMHUYECKOW HayKH Kak 00JIaCTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOLIell KyIbTypbl M MNpPaKTHUYECKON
NEeATeNbHOCTH YEJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;
ITOHMMAaHKUE MECTa XUMHUU CPEIH IPYI'MX €CTECTBEHHBIX HAYK

1.2

0 HAaY4YHBIX MCTOJaxX IMO3HAHHUA, B TOM YHUCJIC SKCIICPUMCECHTAJIBHBIX U
TCOPETUYCCKHUX MECTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHUIA
XUMHUYCCKUX peaKHHﬁ; YMECHHE HCIIOJIB30BaTh MOJCIN JJIA
00BIACHEHUS CTPOCHUSA aTOMOB U MOJICKYII

1.3

o cthepax npodeccHOHATBHON AEATEIbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMM Ha JIOCTHXKEHUSIX
XMMHYECKON HayKd, 4YTO IO3BOJIUT OOYYaroIIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyayieit npodeccuoHanbHON AeSITeTbHOCTH
U cenaTh OCO3HAHHBIM BBHIOOP XMMHUHU KaK MPOGHIBHOTO IMpeaMera
U [epexo/ie Ha YPOBEHb CPEAHEro o0IIero 00pa3oBaHus

Bnanenue CHCTEMOH XHWMHYECKUX 3HaHHH H YMCHHUEC IIPUMCHATH
CUCTCMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYACT:

2.1

BOKHEHININE XHMHYECCKUE IIOHATHS: XUMUYCCKHUM DJIEMEHT, aToOM,
MOJIEKyJ1a, BELIECTBO, MPOCTOE U CIOXKHOE BEIEeCTBO, OJHOPOIHAS U
HEOJTHOPOJHAs CMECh, OTHOCHUTEJbHBIE aTOMHas M MOJICKYJspHas
Macchl, KOJHMYECTBO BEILECTBA, MOJb, MOJIIpHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHYecKas
peakuusi, peaklUd COEIUHEHUs, pPEaKUUMU pas3JIoKEHUs, pPEaKINU
3aMeIIeHUs, peakluu oOMeHa, TerioBoi 3(h(deKT peakuuu, 3K30- U
SHIOTEPMHUUYECKHE PEAKIMH, PACTBOP, MACCOBas OIS XUMHYECKOIO
3JIEMEHTA B COEIMHEHUH, MACCOBAsl A0S M MPOLIEHTHAs! KOHLEHTPALUs
BEILIECTBA B PACTBOPE, AJIPO aTOMa, FIEKTPOHHBIN CIOM aToMa, aTOMHAst
opOuTanb, paadyc aToMa, BAJICHTHOCTb, CTEMEHb OKHUCIICHHUS,
XUMHUYECKasi CBs3b, JEKTPOOTPULATENILHOCTD, MOJISIPHASL U HENOJIsIpHAast
KOBaJICHTHAas  CBsI3b, HMOHHAs  CBSI3b, METANIMYECKas  CBS3b,




KpUCTaJUIMYECKasl peléTka (aroMHas, WOHHas, MeTajuInJyecKas,
MOJIEKYJISIpHAsl), UOH, KaTUOH, aHHOH, 3JIEKTPOJUT U HEDJIEKTPOJIUT,
JIEKTPOJIUTUYECKAsT  JUCCOLMAIMS, PpEeakUMd HOHHOIO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKIUM,  OKUCIUTEINb  H
BOCCTAaHOBUTENb, OKHMCICHHME W  BOCCTAHOBICHHE, DIIEKTPOJIN3,
XHMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMbIE pEeaKIvy,
CKOPOCTb XUMHYECKOW peakumy, Katanmsarop, IIJK, xopposus
METAJUIOB, CILIABBI

2.2

OCHOBOIIOJIATalOIIME 3aKOHbl XMMMU: 3aKOH COXPAHEHHS MAacChl,
nepuoanueckuii 3akoH J[M. MenngeneeBa, 3akOH ITOCTOSIHCTBA
COCTaBa, 3aKOH ABOTrajJipo

2.3

TEOPUU  XHUMHHU: ATOMHO-MOJIEKYJIIpHas TEOpHsl, TEOPHS
JIEKTPOJUTHYECKON JUCCOLMAIIUN

Brnagenne ocHOBaMu XMMHUYECKON IPAaMOTHOCTH, BKITFOUAOIIEH:

3.1

YMEHHE MPaBUIIbHO UCMOJIb30BaTh U3yUEHHbIE BEIIECTBA U MaTEpUabl
(B TOM uHuCle MHHEpaJbHbIE YAOOpEHUs, METaJbl M CIUJIaBbl,
MPOJYKThl TepepabOoTKU MPHUPOJHBIX HCTOYHUKOB YIJIEBOJIOPOJOB
(yrng, mpupoJgHOro rasza, HeTH) B OBITY, CEIbCKOM XO3siicTBE, Ha
MIPOU3BOJICTBE M TOHMMAHUE 3HAYEHUS KUPOB, OEJNKOB, YIJEBOJOB
JUIs OpTaHM3Ma YeoBeKa; YMEHUE IPOrHO3UPOBaTh BIMSHHUE BEILIECTB
U XMMUYECKHX IPOLIECCOB HA OPraHU3M 4YeJIOBEKAa U OKPYKAIOIIYIO

MIPUPOJHYIO CPEY
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YMEHUE HMHTEIPUPOBATh XWMHUYECKHE 3HAHWS CO 3HAHHUSAMHU JPYTHUX
y4eOHBIX MMPEMETOB

3.3

HaJM4yue OMbITa paboThl C Pa3TUYHBIMU MCTOYHHKAMU HH(OpMaLuu
Mo XUMHM (HayyHass M HAy4yHO-TIOMYIspHas JUTepaTypa, CIOBapH,
CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)
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yMEHHE OOBEKTHBHO OLIEHWBAaTh WH(GOPMAIUIO O BEIIECTBAX, HX
OpeBpalleHUsIX M NPAKTHYECKOM  NPUMEHEHUH H  yMEHUe
UCIOJIb30BaTh €€ JUIsl pelleHns yueOHO-I03HABATENbHbIX 3a/1a4

Brnagenne ocHoBaMM TOHATHMHOTO ammapara W CHMBOJHUYECKOTO
S3bIKa XUMHUHU JUISI COCTABJICHHUS (HOPMYT HEOPraHWYECKHUX BEIECTB,
YpaBHEHUH  XMMHUYECKUX  PEAKUHUM; OCHOBAaMH  XHMHYECKOM
HomeHksatypsl (IUPAC u TpuBnansHoii)

VYMeHne OOBSICHATH CBA3L IOJOXKEHHS DJIEMEHTA B HCpHOI[H‘I@CKOfI
CUCTCMC C YHUCIOBBIMHM XaPAKTCPUCTHUKAMH CTPOCHHA ATOMOB
XHUMHNYCCKHUX JJICMCHTOB (COCTaB H 3apsaa sdapa, 061_1_[66 YHCJIO
SHCKTpOHOB), pacpeaciIiCHUEM JJICKTPOHOB II0 SHCPIrCTUYCCKUM
YPOBHAM aTOMOB IICPBBIX TpéX MCPUO 0B, KaJIMA U KaJIbIIUA

Hpe,Z[CTaBJ'IeHI/Ie 0 HepI/IO,HI/I‘{eCKOﬁ 3aBUCHUMOCTHU CBOICTB
XUMHUYCCKUX DSJICMCHTOB (paI[I/ch aToMa, 3HeKTpOOTpI/IHaTeJ'IBHOCTL),
IMPOCTBIX W CJIOXHBIX BCIICCTB OT TIIOJIOKCHHUA JSJIICMCHTOB B
HepHOHHHCCKOﬁ CUCTCMC (B MaJIbIX HOepuoJax Hu TJIaBHBIX
noz[rpyrmax) H DJICKTPOHHOT'O CTPOCHUA aTOMa

YMeHue kinaccuuIpoBaTh:

7.1

XUMHUYCCKHUEC 3JICMCHTHI

7.2

HCOPraHNYCCKUC BCIICCTBA

7.3

XUMHUYCCKHUEC PCAKIITNUN




YMeHue onpeaeisarTh:

BAJICHTHOCTb W CTCIICHb OKUCIICHUA XUMHUUYCCKUX DJSJICMCHTOB, 3aps/

8.1
HMOHa
32 BUJI XMMHMYECKOM CBS3M M TUIN KPUCTAUIMYECKOW CTPYKTYpbI B
COCTMHEHUSX
8.3 XapaKkTep Cpeibl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHMI)
8.4 OKUCITUTEh U BOCCTAHOBUTEIb
9 YMeHue xapakTepru3oBaTh (pU3MUeCKre U XUMHUYECKUE CBOWCTBA:
MPOCTBIX BEMIECTB (KUCIOPOJ, O30H, BOAOPOA, TpaduT, aimas,
9.1 KpeMHH#, a3or, docdop, cepa, XJIop, HATpPUW, Kaaud, MarHui,
KaJIbIIMH, ATFOMUHUH, JKEJe30)
CJIIOKHBIX BEIECTB, B TOM YHCJIE€ WX BOJHBIX PacTBOPOB (BOA,
aMMHMaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI U THIPOKCHIBI
99 MeramioB I-ITA rpynn, amtomunus, menu (II), umuka, xenesa (II u
I1T), oxcuapr yraepona (II u IV), kpemuus (IV), azora u dpocdopa (111
u V), cepet (IV u VI), cepuucras, cepHas, azoTucras, a30THas,
dhocdopnas, yrojibHas, KpeMHHEBAST KHCIOTA U MX COJIH)
MPOTHO3WPOBAaTh W  XapaKTEPH30BaTh CBOWCTBA  BEIIECTB B
93 3aBUCHMOCTH OT HMX COCTaBa M CTPOCHHS, MPHMEHCHUE BEIIECTB B
3aBUCHMOCTH OT UX CBOWMCTB, BO3MOXXHOCTh MPOTEKAHUS XUMUUYECKUX
TIPEBPAICHUH B PA3JTMYHBIX YCIOBHUSIX
10 YMeHue cocTaBiATh MOJIEKYIIIPHbIE U MOHHBIE YPaBHEHUS PEAKIIHil, B
TOM YHCIIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIINX XUMHYECKHE CBOMCTBA M3YyYEHHBIX KJIacCOB
(Tpyrmim) HEOPraHMYECKUX BEIIECTB
10.4 MOATBEPHKIAIOIIUX TEHETUUECKYIO B3aUMOCBS3b MEXAY HUMHU
11 YMeHHe BBIUUCTATE (IPOBOIUTH PACUETHI):
11.1 OTHOCHUTENIbHYI0 MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0O XMMHUYECKOI'0 AJIEMEHTa B COCTUHEHUH
11.2 MAacCOBYIO JIOJIKO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM Ia3oB
114 [0 ypaBHEHHUSM XHUMHYECKHX pPEAKIH ¥ HAXOJUTh KOJIUYECTBO
BellecTBa, 00bEM U Maccy peareHTOB WIH MPOIYKTOB PEaKIINU
12 Bianenue (3HaHME OCHOB):
OCHOBHBIMH  METOJaMH  HAy4yHOTO  TMoO3HaHHS  (HaOmroaeHue,
1.1 H3MepeHue, SKCIIEPUMEHT, MOICTTUPOBAHNE) IPU U3YYEHUH BEIIECTB U
XUMHYECKUX SBJICHUN; yMeHHe chopMynupoBaTh mpoliemMy u
MPEAJIOKUTH MTyTU €€ PeIIeHUS
122 Oe3omacHOM pabOTBl C XMMHYECKMMHU BEIIECTBAMHU, XHUMHYECKON
MOCYA0H U 1a00opaTOPHBIM 000PYI0BaHUEM
MpaBUJIaMH 0€30TIaCHOTO OOpaIlleHus ¢ BEIIECTBAMH, UCTIONB3YeMbIMU
123 B TIOBCETHEBHO KM3HU, IPABUIIAMU MMOBEACHUS B LIESIX COEpPEKEHUs

300POBbA U Oprxcanmeﬁ HpHpOI[HOﬁ Cpcabl; MOHHMAHUC BpEaa
(OHaCHOCTI/I) BO3JCHCTBUS Ha JXHUBBIC OpraHnu3MbI OHpC,Z[CJIéHHBIX




BEIIECTB, CIIOCOOOB yYMEHBIIEHUS W IMPEIOTBPALICHUS HX BPEIHOTO
BO3JIEUCTBUS

13

Hamnumne MPAKTUYCCKUX HABLIKOB IJIAHUPOBAHUA W OCYIICCTBJIICHHUA
CICAYIOUX XUMHWYCCKHUX SKCIICPUMCHTOB!

13.1

U3y4eHUE U onucaHue (PU3MUECKUX CBONCTB BEIIECTB; O3HAKOMIICHUE
¢  (usmueckMMH W XMUMHYECKMMH  SIBICHHSIMH,  OIIBITHI,
WUTIOCTPUPYIOIIKE TPU3HAKU [TPOTEKAHUS XUMUYECKUX PEAKIUil

13.2

M3y4CHHE CIOCO0OB pa3JielieHus cMecel

13.3

NOJy4eHUE KHCIOPOJa M M3Y4YEHUE €ro CBOMCTB; IOJIy4eHHE
BOJIOPOJIa U U3y4EHHE €r0 CBOWCTB; MOJYYEHHUE YIJIEKHCIOrOo rasa u
M3Y4YEHHE €ro CBOICTB; MOTy4YeHHEe aMMHUaKa U U3yUYeHHUE ero CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOW  JI0JIEH
PacTBOPEHHOTO BEIIECTBA

13.5

MIPUMECHCHHE WHMKATOPOB (;makmyca, METHIIOPAHKA "
(dbenondTanenna) ans OMpENETICHUST XapakTepa Cpellbl B PacTBOpax
KHUCJIOT M IIEeJI0Yen

13.6

WCCIIEZIOBAHUE ¥  OIMCAHWE CBOWMCTB HEOPTraHWUYECKWX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3yUEHHE B3aUMOJICHCTBHS KUCIOT C METaUIaMH,
OKCHJIaMH  METAaJIJIOB, pacTBOPUMBIMH M HEPACTBOPUMBIMHU
OCHOBAHMSIMH, COJISIMH; TIOJIyUCHHE HEPacTBOPUMBIX OCHOBAHUI;
BBITECHCHHE OJIHOTO MeTajyla JpPYyrMM W3 pacTBOpa  COJIH;
ncciaeaoBaHue aM(OTEpHBIX CBOWCTB THAPOKCHUIOB ATIOMHUHHS H
IIMHKA

13.7

pelieHne dKCIePUMEHTAIBHBIX 3a71a4 10 TeMaM: «OCHOBHBIC KJIaCChI
HEOPraHMYECKHX COEIMHEHMI»; «INEKTPOIUTHYSCKAS
IUccolMalnsay; «BakHelinne HeMeTaulbl M HX COCIUHCHHN»;
«Baxxnennne MeTalIbl M UX COCTUHCHUS

13.8

XUMUYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIOIINE  MPH3HAKH
NPOTCKAHHS PEaKIMii MOHHOTO OOMEHA; KAaueCTBCHHBIC PEaKIUh Ha
NPUCYTCTBYIOLINE B BOJHBIX PAcTBOpaX HOHBI: XJIOPHI-, OpOMUJI-,
woaua-, cynbdar-, d¢ocdar-, KapOOHAT-, CHUIUKAT-aHHOHBI,
THJIPOKCUI-UOHBI, KATHOHBl aMMOHUSI, MarHusi, KaJIbLUs, JIFOMUAHUS,
xkenesa (2+) u kenesa (3+), meau (2-+), muHKA

14

YmMmenue:

14.1

IMPEACTABJIAATE  PE3YJIbTATBI OKCIICPUMCECHTA B (1)0pMe BBIBOJOB,
J0Ka3aTcJIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I W BbBIABJEITH OMIIMPHUYCCKUC
3aKOHOMCPHOCTH

14.2

YCTaHABJIMBATL CBA3U MCKAY PCAJILHO Ha6J'II-O,I[aeMBIMI/I XHUMHNYCCKHMMH
ABJICHHUAMU W IIpoHeCcCaMu, IMPOUCXOJAINIUMMU B MAKpO- U MUKPOMHUPE,
0OBSICHATH IIPpUYHNHBI MHOFOO6pa3I/I${ BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA OCHOBHOM
IroCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemectBa u cMecu. CriocoObl pa3/iesieHus: cMecei

1.2

ATOMBI U MOJICKYIJIBI. Xumuueckue djeMeHTBE. CHUMBOIBI XHMHUYECKHX
9JICMCHTOB. HpOCTI)IC " CJIOKHBIC BCIIICCTBA.

1.3

Xumudeckass ¢opmyrna. BaneHTHOCTP aTOMOB XHUMHUYECKHX 3JIEMEHTOB.
CreneHp OKUCIICHUS

1.4

3aKOoH IIOCTOSIHCTBA COCTaBa BCIIICCTB. OTHOCHTENIbHAs aTOMHas Macca.
OtHocHTEILHAS MOJICKYJIApHasA Macca. MaccoBas J0JISI XUMHYECKOTO
9JICMCHTA B COCAMHCHUU

1.5

KonuuectBo BemectBa. Mosb. MossipHast Mmacca. MoJisipHbIil 00bEM Ta30B.
BzanmocBsa3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX €AWHUI] BEIICCTBA

1.6

Pu3nYecKue 1 XUMUYECKHE ABJICHUS. XUMHUYECKash peakius U €€ MpU3HAKH.
3aKOH COXpaHEHUsI MacChl BENIECTB. XUMUYECKHE YPABHEHUS

[Tepnoanueckuit 3akoH u [lepuoanueckas cucreMa XMMHUYECKHX JJIEMEHTOB
J.N. MenneneeBa. CTpoeHHE aTOMOB

2.1

ITepuonnueckuii 3akoH. [lepuonuueckass cucremMa XMMHYECKUX AJIEMEHTOB
J.N. Menneneea. Ilepuoast u rpynmbl. @U3NYECKUd CMBICT MOPSIKOBOTO
HOMeEpa, HOMEpPOB MIEPHOJIa U TPYIIIHI AJIEMEHTA

2.2

Crpoenue aroMoB. CoctaB aTOMHBIX sifiep. M3otonbl. Dnektponbl. CTpoeHune
JNEKTPOHHBIX 000J04YeK aTroMoB TMepBbIX 20 XUMUYECKHX DJIEMEHTOB
[Tepuonnueckoit cucremsl JI.1. Menaeneena

2.3

3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XUMHUYECKHUX JJIEMEHTOB IEPBBIX
TpEX 11057050001 (0): Kamus, KaJbIus (pammyca aTOMOB,
ANEKTPOOTPHUIATELHOCTH, METANIMYECKUX M HEMETaJUIMYECKUX CBONCTB) U
UX COCQUHEHHH B COOTBETCTBUM C TOJOXKEHHEM DIIEMEHTOB B
[leproauueckoii cucTeMe U CTPOEHUEM HX aTOMOB

CrpoeHue BelecTa

3.1

Xumuyeckasi cBsi3b. KoBajeHTHas (mossipHas U HEMOJSIpHAs) CBS3b.
DNEKTPOOTPULIATEIBHOCTh ~ XMMHUYECKUX  DJIEMEHTOB. oHHas  CBs3b.
Mertannnydeckas CBS3b

3.2

Tunel KpUCTaJUIMYECKUX PEIIETOK (aTOMHAs, HMOHHAs, MeTaJuIn4yecKas),
3aBHUCHUMOCTH CBOMCTB BEILIECTBA OT THIA KPUCTAIUIMYECKOMN PEMIETKUA U BUAA
XMUMHYECKOH CBS3U

Baxwueiiune MNpEACTAaBUTCIIMN HCOPraHNMYCCKUX BCIICCTB. Hemeramnel u ux
CO€OUHEHMS. MeTaibl U UX COSIMHEHUS

4.1

Knaccudukaius 1 HOMEHKIATypa HEOPraHUYECKUX COETUHEHUI: OKCHIOB
(coneobpasyroniue: OCHOBHBIE, KHCIJIOTHBIE, am(poTepHBbIEC) u
HecoJieoOpa3yrolue; OCHOBaHUM (IIENOYM M HEpPAaCTBOPHMBIE OCHOBAHMS);
KHCTOT (KUCIOPOACOJEpKAINEe | OECKUCIOPOAHBIE, OMHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJIEH (CPETHUX U KHCITBIX)

4.2

@u3nyeckue M XMMHYECKHE CBOWCTBA IPOCTBIX BELIECTB-HEMETAIIOB:
BOJIOPO/Ia, XJIOPa, KUCIOPOJIa, CEpbl, a30Ta, pocdopa, yriepoa, KpeMHHUS

4.3

du3znyeckue U XUMHYSCKHUE CBOMCTBa IMMPOCTBHIX BCHICCTB-MCTAJIJIOB: JIMTHA,




HaTpus,  Kaiausd, MardHusg W KajbUus,  QIIOMHUHMA,  JKelesa.
DONEKTPOXUMHUYECKUN Psii HAIPSHKEHUH METaJJIOB

4.4

@u3nyeckue M XMMHYECKHE  CBOMCTBA  BOJOPOJHBIX  COEOUHEHHI
HEMETAJIOB: XJIOPOBOAOPOJA, CEPOBOAOPOJA, AaMMHUAKA

4.5

duznyeckue U XMMUYECKHE CBOWMCTBA OKCHI0B HemeTaiioB: cepsl (IV, VI),
azota(ll, 1V, V), dochopa(ll, V), yrmepoma(ll, IV), xpemuusa(IV).
[TosrydeHne OKCHIOB HEMETAIUIOB

4.6

Xumnueckue cBoictBa okcuaoB: MetauioB IA—IITA rpymn, uunka, meau(Il) u
xenesa(ll, I1). [Tonydyenne OKCUI0B METAIIOB

4.7

XUMHYECKHE CBOMCTBA OCHOBAaHMM M aM(OTEPHBIX THUIPOKCUIOB (Ha
npuMepe THAPOKCUIOB ATFOMUHUS, *Keje3a, IuHKa). [lonydeHne ocHoBaHU
1 aM(OTEPHBIX THAPOKCHUJIOB

4.8

Ob6mue XUMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOTHOM,
CEpOBOJOPOHON, CEPHUCTOM, CEpHOM, a30THOH, (HochopHOM, KpeMHHUEBOH,
yronbHON. OcoOble XMMHYECKHUE CBOMCTBAa KOHLEHTPUPOBAHHOW CEPHOU U
a30THOM KUCIIOT. [lonydeHnue Kucior

4.9

OO6mme XuMHUUIECKHe CBOMCTBA cpemHux coJiel. [lomydenne conei

4.10

[Monyuenue, coOupaHue, pacrno3HaBaHHE BOJIOPOJA, KUCIOPOJa, aMMHAKa,
YIJIEKUCIIOTO Ta3a B 1Tab0OpaTopuu

4.11

[Tonyyenne amMMmuaka, CEpHOW M A30THOW KHCIOT B MPOMBIILIEHHOCTH.
OO6mme cnocoObl MOTYYSHUST METAJLIOB

4.12

I'enernueckas CBSI3b MCXKAY KlTaCCaMH HCOPIraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccudukanus XuMHUeCKUX peaklHii M0 pa3IMyHbIM MPU3HAKAM: TI0 YUCITY
U COCTaBYy YYacTBYIOUIMX B PEAKLMU BELIECTB, MO TEIIOBOMY 3 deKTy, Mo
W3MEHEHMIO CTETEeHEe OKUCIEHUS! XUMUYECKIX JIEMEHTOB

52

TeroBoil 3ddekT XUMUYECKON peakiuu, TEPMOXUMHUYECKUE YPaBHEHMS.
DK30- U 3HJI0OTepMUYeCcKHe peakiuu. TepMoXuMuiyeckue ypaBHEHHUSI

53

OKXHCITUTEIIFHOBOCCTAHOBUTEIILHEIC pEaKknuun. Oxuciurem u
BOCCTAaHOBUTCIIH. HpOHCCCBI OKHCJICHHUA M BOCCTAHOBJICHNA. aﬂeKTpOHHBIﬁ
0aJaHC OKMCIUTEIHLHOBOCCTAHOBUTEILHOM p€aKkuumn

54

Teopus ANEKTPOJIUTHYECKON JIUCCOIAAIIHAH. Katnossl, AHUOHBLI.
DIEKTPOIUTHI U HEANEKTPOJIUThI. CHUIIbHBIC U ca0ble AIeKTpoauThl. CTECHb
IUCCOLAAIAT

5.5

Peakuyuu noHHoro obMeHa. YcaoBus IIPOTCKAHUA peaKHHﬁ HMOHHOI'O O6M€Ha,
IIOJIHBIC U COKpaH_IéHHbIC HOHHBIC YPABHCHU peaKHHﬁ

XuMus 1 OKpYyXKaromasa cpeaa

6.1

BemectBa u MaTepuajibl B IMOBCEIHEBHOM JXM3HU 4YelloBeKa. be3zomacHoe
HCIIOJIB30BaAHUC BCIICCTB U XHMMHUYCCKUX peaKHHfI B J'Ia60paTOpI/II/I u 6BITy.
HepBaﬂ IIOMOIIb ITPHU XUMHUYCCKUX 0XKOI'aX U OTPABJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE OKpyXKaromied cpeabl (KUCIOTHBIE —JIOK[IH,
3arpsi3HEHUE MOYBbI, BO3yXa M BOJOEMOB), CIIOCOOBI €r0 MPEeIoTBpAaICHHS
[IpenensHas momyctumas konmentpaims BemectB (I1/1K). Ponp xumun B
pPEIIeHUH DKOJIOTUYECKUX TMpoOieM. YCHiIeHHe NapHUKOBOTO J3(dekTa,
pa3pyLIeHUE 030HOBOIO CJIOS

6.3

[Tpumenenue cepsl, a3ota, pocdopa, yriepoaa, KpEeMHHUS U UX COSAMHEHU B
ObITY, MEIUIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xo3siicTBe. [IpumeHenue
METaJUIOB U CIUIABOB (CTaslb, YYTYH, JIOPATIOMHHMNA, OpoH3a) B OBITY U




NPOMBIIUIEHHOCTH WX coeAauHeHuil. [loHsTHE O KOPpO3UMM METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3HU

6.4 [IpupoaHble UCTOYHHUKH YTIEBOAOPOAOB (Yroiib, MPUPOIHBINA Ta3, HE(TH),
POIYKTHI BX TIepepaboTKu (OCH3MH), MX POJIb B OBITY M MPOMBIIIUICHHOCTH
[lepBoHavanbHbIe MOHATHSA 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHHSIX

6.5 yrieposna (MeTaH, 3TaH, STWJIEH, aleTWIEH, 3TaHOJ, IJIMLEPUH, YKCyCHas
kucnora). [loHsTHE O OHMOJIOTMYECKM BaKHBIX BEIISCTBAX: KHpaX, OEIKax,
YIJIEBOJAX — M UX POJIH B )KH3HH YEJIOBEKA

7 Pacuérnr:

7.1 1o popMynaM XUMUYECKHX COETMHEHUIN

7.2 Macchl (MaccoBOI) J10JIM PAaCTBOPEHHOTO BEIMIECTBA B PACTBOPE

7.3 110 XUMHUYECKUM YPAaBHEHUSIM

OpraHu3anus 1 OCHAIIIeHUEe 00Pa30BaTeJILHOTO MpoLecca

TexHuueckue cpeacTBa 00ydeHUSI:

- KOMITIBIOTED;

- MyJIbTUMEINA IPOEKTOP;

- DKpaH;

- HIHTCPpAKTHUBHAA JOCKa,

-KOJIJICKIIUH,

- MUKPOJIa00OpaTopus;

- 00opy/oBaHUE IS MPAKTUUECKUX PaboT;

- XUMHWYCCKHEC PCAKTHBEI.

Y4yeOHO-METOINYECKNI KOMILIEKT:
- 'a6puensn O.C., Xumus 9 xi: M. Hpoda,2019

— Tl'abpuensu O. C., OctpoymoB U. I'. HacronpHast kHura yautens. XuMus. 8 KIL.:

Metoaudeckoe nocoowue. - M.: llpoda, 2018;

— OPE3CHTALNU K YPOKAM;

— T'abpuensn O. C., Octpoymos 1. I'. M3ydaem xumuto B 8 ki1.: Jluaktuueckue

matepuanbl. M.: bk motroc;

— I'abpuensu O. C., Bockoboiinukosa H. I1. Xumus B Tecrax, 3anadyax, ynpakHeHusx. §-9
K. - M.: Jlpoda, 2017,

HHuTepHeT pecypcesl

— «Enunas xomnekuus Ludpossix ObpazoBarenbHbIx Pecypcosy (Habop nuppoBbix

pecypcoB k yueoHukam O.C. I'abpuensna)(http://schoolcollection.edu.ru/);

— http://him. 1september.ru/index.php — xypHan «Xumus»;

— http://him. 1 september.ru/urok/- Matepuans! k ypoxy;

— www.km.ru/education - yueOHbIe MaTepuabl U cioBapu Ha caiite «Kupunn u Medoauin»
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