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INOACHUTEJIBHAS 3AIINCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO o0OIlero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOLIEro 00pa30oBaHUs, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha ocHOBe (DenmepanbHONW paboueld MPOrpaMMbI
BOCIUTAHUS U C Y4ETOM KOHUENIMHU NMPENOIaBaHUs yueOHOro mpeaMeTa « XUMUs»
B 00pa3oBaTeNbHBIX opranu3aiusax Poccuiickoit denepanuu.

[Iporpamma 1o xumMuM Ha€T TPEJCTABICHHE O IEsIX, OOIIel crpareruu
oOydeHMs, BOCHHUTAHUS W PA3BUTUA OOYYaIOLIUMXCS CpPEICTBAMH Y4EOHOIO
MpeaMeTa, YCTaHABJIMBAET o0s13aTenbHOe NPEAMETHOE COJIEp)KaHHE,
IPEAYCMATPUBAET PACHPENCIICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHUE IIO
pazmenaM M TE€MaM MPOrpaMMbl IO XHMHUHU, ONPEIETSAET KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU coJlepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUSI XUMHHM C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM Y4€OHOro Ipolecca, BO3pPacTHBIX
0cOOEHHOCTEW OOydaroluxcs, OIpeNesieT BO3MOXKHOCTH — IMpeAMeTa s
peayiM3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMsSI OCHOBHOW 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3ynbTaraM OOy4eHHs] XMMUU Ha YPOBHE IeJIel U3y4eHHs MPeMeTa U OCHOBHBIX
BUJIOB Yy4e€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIEroCs MO OCBOEHUIO
y4e0HOTO COJIep KaHMSI.

3HaHUE XWMHUHU CIY)KUT OCHOBOM i (OpMUpOBaHUS MHUPOBO3ZPEHUS
oOy4aromierocsi, €ro MpeAcTaBICHU O MaTepuaIbHOM E€AMHCTBE MHUpPA, BAXKHYIO
poib UrparoT (GopMUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMOMPEBPAIICHUSIX
SHEPrud M 00 SBOJIOIMHU BEIIECTB B MPUPOJE, O MYTIX PELICHUS TII0OATBHBIX
npoOJieM YCTOMYMBOIO Pa3BUTHUSI UYEIOBEUECTBA — CBHIPHEBOM, IHEPreTUYECKOM,
MUIIEBOM U SKOJIOTUYECKON O€30MacHOCTH, TPOOIJIEM 31paBOOXPAHEHUS.

N3ydyenune xumun:

CIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH Ui CaMOpa3BUTHS U
(dbopMUpOBaHUS KYIbTYphI IUYHOCTH, €€ 001Iel U (YHKIIMOHAILHONU IPaMOTHOCTH;

BHOCUT BKJaJ B (OpPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEH
oOydJaromuXxcs, HABBIKOB HX CaMOCTOSITEIIbHOW  y4eOHOW  JesTENbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MOBCETHEBHOM JKU3HU, TaK U B IPO(eCCHOHANTBHON e TENbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAE€T OCHOBBI
LEJIOCTHOTO B3rJIsi[a Ha €IMHCTBO MPUPOJIbI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
sTanoM B (OPMUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYJarOIINXCS,;



CrocoOCTBYEeT (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIECHUSI K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJl B SKOJOTUYECKOE
oOpazoBaHue 00y4aromuxcs.

JlanHble HampaBlieHUsT B OOy4E€HUH XUMHUU O0ECIeUUBAIOTCS Crelu(UKoit
COoJlep)KaHMsl ~ ydeOHOro  mpeAamMeTa, KOTOpbIM  SBISE€TCS  MEJaroru4ecku
aJanTHPOBAHHBIM OTpaKEHHWEM 0a30BOM HAYKH XMMHH Ha OMPECIEHHOM dTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIONIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TIOHSITUN XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHUM W HEKOTOPHIX OTACIbHBIX 3HAUUMBIX TMOHITUH
OPraHU4ECKON XUMUH.

CrtpykTypa comepikaHus MPOrpaMMbI MO XUMHUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOro moaxoaa K €€ uszydeHuro. ColepiaHu€ CKIAAbIBAETCS U3 CHUCTEMBbI
MOHSATUN O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI MTOHATHN O XUMHUUECKOI
peakuuu. OO0e 3T CUCTEMBl CTPYKTYPHO OpPraHU30BaHbl MO MNPHUHIUITY
IIOCJIEIOBATENBHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIAPHOI'O YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUA;

— Ilepuonnueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHHS O CTPOECHUHU aTOMa U XUMHYECKOMN CBA3U;

— TpelNCTaBICHUN 00 DSIIEKTPOIUTHYECKOM JUCCOLMAIIMM BEIIECTB B
pacTBoOpax.

TeopeTnyeckue 3HAHUSA PACCMATPUBAIOTCA HA OCHOBE JSMIIUPUYECKH
MOJIYYEHHBIX U OCMBICIIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIENOBATEILHO OT OJAHOIO
YpOBHA K Jpyromy, BBINONHSSA (YHKIIMU OOBSICHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUSA M BO3MOXHOCTEN MPAKTHYECKOTO MPUMEHEHUS U MOJYyYEHMUs
M3y4aeMbIX BELIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIOCOOCTBYeT  (DOPMHPOBAHUIO
IPEACTABIEHUA O XMMHUYECKON COCTABIISIIOLICH HAYYHOM KapTHUHBI MUpa B JIOTUKE
€€ CHUCTEMHOW IPUPOABI, LIEHHOCTHOIO OTHOIICHHS K HAYYHOMY 3HAHUIO H
METOAaM TMO3HaHUsS B Hayke. M3ydeHne XuMHM NPOUCXOIHUT C IPHUBICUEHUEM
3HAHMM W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKaromuid MUpy,
«buonorus. 5-7 xmacce» u «Pusuka. 7 Kaacey.

[Ipy wu3yyeHUH XUMHUHM MPOUCXOAUT GOPMHUPOBAHUE 3HAHUNA OCHOB
XUMHUYECKOM HAyKH KaK 00JacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATEIbHOCTA YEJIOBEKAa M KakK OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KYJIbTYPHI.
3amaya yd4eOHOro mnpeamera COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XUMHUYECKHX
3HaHUN — BaKHEUIMX (haKTOB, MOHATHM, 3aKOHOB U TEOPETUUECKUX MOJOKECHUH,
JOCTYIHBIX OOOOIIEHU MHUPOBO33PEHUYECKOI'0 XapakTepa, sA3blka HAyKH, B



OpUOOIICHNM K HAyYHbIM METO/JaM TMO3HAHUS MpPU HM3YUYCHUH BELIECTB U
XUMHUYECKUX PeaklUid, B (OPMHUPOBAHUU U Pa3BUTHH IMO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHH B Yy4eOHO-TIO3HABATEIIbHOM M Y4eOHO-HCCIEeI0BATEIbCKON
JESITEeIbHOCTH, OCBOGHMM INpaBUil 0Oe30macHOro oOpalleHHs C BEUIECTBAMU B
IMOBCEIHEBHOMU >KU3HU.

[Ipy mM3ydeHHn XMMUU Ha YPOBHE OCHOBHOTO 0OIIIETr0 0Opa30BaHUs BaXKHOE
3Ha4YeHHe NMPUOOPETH TaKUe LEIH, KaK:

— (opmupoBaHHE MHTENJIEKTYaJIbHO pa3BUTOM JMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIHLHOMY IMPUHITHIO PEIICHUH,
CIIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIIOLUIUMCS YCIOBUSIM SKU3HU;

—  HampaBIEHHOCTb OOydYeHHsT Ha CHUCTEeMaTHMYecKoe MpHOOIICHHE
Oo0y4arommxcs K CaMOCTOSITENbHON MO3HABaTEIbHOM JAEATEeNbHOCTH, HAYyYHBIM
METO/IaM MO3HaHUs, (HOPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieueHue ycloBUM, CIOCOOCTBYIONIMX TPUOOPETEHHUIO 00YyYarOIUMUCS
OIbITA PAa3HOOOPA3HOM MEATEIBLHOCTH, MO3HAHHUS M CAMOMNO3HAHUS, KIIFOUYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIINX YHHBEPCAIBHOE 3HAYEHUE IS
pa3NUYHBIX BUIOB JESATEIbHOCTH;

— (QopmupoBanue oOuE (QYHKIMOHAIBHOM UM  €CTECTBEHHO-HAY4YHOU
rPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH U OLEHHUBATh SIBJICHUS
OKpYKaroUIero MHpa, UCIOJIb3ysd 3HAHUS M ONBIT, MOJYYEHHBIE MPU W3YUYECHHUH
XUMHH, TPUMEHSTh WX TpPU pEIIeHHH NpoOJieM B TOBCEAHEBHOW XKHU3HU MU
TPYIOBOM NEATEILHOCTH;

— (dopMHpoBaHHWE y OOyYalolIUMXCS T'YMaHUCTUYECKHX OTHOLIEHUH,
NOHMMAaHHUS LEHHOCTH XUMHUYECKUX 3HAHUW JUIs BBIPAOOTKH HKOJIOTUYECKU
1enecoo0pa3Horo MOBEACHUST B OBITY U TPYAOBOW JEATEIBHOCTH B LEJAX
COXPAHEHUSI CBOETO 3/I0POBbS U OKPYKAIOILIECH TPUPOTHOU CPEABI;

— pa3BUTHE MOTHBAallMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOCHMS OOIICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQMIIL U HANPaBICHHOCTH JalbHEHUIIEro
o0yJeHus.

OOmee 4YUCIO YacoB, OTBEACHHBIX [UJII M3Y4YEHUS XHMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

IIpenmer xumuu. Ponb XUMUU B )KM3HHU Ye€IOBEKa. XUMHS B CHCTEME HAYK.
Tena u BemecTBa. PuU3MYECKHE CBOMCTBAa BEHIECTB. ATpEraTHOE COCTOSHHUE
BemecTB. [loHsiTHE O MeTOomaxX MO3HaHUA B XUMHUU. UMCThIE BEIIECTBA U CMECH.
CnocoObI pa3esieHus] CMECEH.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE 3JIEeMEHThl. CHMBOJBI XUMHUYECKUX
a7eMeHTOB. [IpocThie U ClIoKHBIE BelllecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuaeckass (opmyrna. BaleHTHOCT, aTOMOB XHWMHYECKHX DJIEMEHTOB.
3aKOH TMIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAs AaTOMHAas Macca.
OTHOcUTENbHAs MOJIEKYJISIpHAs Macca. MaccoBast 10151 XMMHUYECKOrO AJIEMEHTA B
COCIMHEHUMU.

KonuuectBo BemecrBa. Monbs. MonsipHass macca. B3anMoCBsSI3b KOJMYECTBA,
MacChl M YHCJIAa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacu€rel mo dopmynam
XUMHUYECKUX COCTUHEHUMN.

@u3NYECKUEe U XUMHYECKUE ABJICHUS. XUMHUUECKas PEakius U €€ MPU3HAKU.
3aKoH COXpaHEHHMSI MacChl BeIleCTB. XuUMUUeckue ypaBHeHus. Kiaccudukarus
XUMUYECKUX PEaKINil (COeAMHEHUS, PA3IOKESHUS, 3aMeIeHuUsI, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY0M, MpaBmiiaMu padOThl B JTaOOpaTOpuu |
npuéMamMu 0OpaIieHusl ¢ JJabopaTOPHBIM 000PYIOBaHUEM, U3yYCHHE W OMUCAHUE
(bU3MYECKHX CBONCTB 00pa3Il0B HEOPraHMYECKUX BEIIECTB, HAOJIOJICHHE
dusnuecknx (TJIaBJICHHE BOCKAa, TAasHUE JIbJla, pAacTHUpAaHUE caxapa B CTYIKE,
KUIEHHE W KOHJEHCALMsI BOJbI) U XUMUYECKUX (TOPEHUE CBEYH, NMPOKATUBAHUE
METHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KHCIIOTOW) SIBICHUM, HAOMIOACHUE U
OMKMCAHKWE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX peakuuil (pasyio’keHue caxapa,
B3aMMO/JICHCTBUE CEPHOU KHCIIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE THIPOKCH]IA
meau (Il) mpu HarpeBaHwuu, B3anMOICHCTBHE XKene3a ¢ pacTBopoM coiu meau (11),
U3Y4YeHHE CIOCOOOB pasjiefieHusl CMEcCEil: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTUIUIALIMS, XpoMaTtorpadus, IpOBEICHUE OUUCTKA MOBApPEHHOM
CONMM, HaONIOJCHWE W  ONUCaHUE  PE3YJIbTaTOB  MPOBEJECHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacCChl, CO3/IaHHE MOJEIEH MOJIEKYI
(ILIapOCTEP>KHEBBIX).

Baxxneiluue npeacTaBuTe/ Il HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 3j1eMEHT U IpocToe
BemecTBO. Haxokmenue kuciaopona B mpupojae, (U3NUECKHe W XUMHYECKUE
cBoiictBa (peakiuu rtopeHus). Okcunabl. [Ipumenenue xkuciopoga. CrocoObI



MOJIyYCHUSI KHUCIOpoJla B JIabopaTopuu M MIPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoa B npupoje. O30H — atoTponHasi MOAU(PHUKALINS KUCIOPOIa.

TermmoBoil >PdeKkT XUMHUYECKOM peakuuu, TEPMOXMMHUYECKUE YpPaBHEHHS,
9K30- U DHAOTEPMUYECKHE pEaKIUu. TOIIMBO: yroib W METaH. 3arpsi3HECHUE
BO3/yXa, YCUJIEHHE MapHUKOBOT0 3 (deKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bomopon — omeMeHT M mpocroe BemecTBo. Haxoxaenue Bomopona B
npupone, ¢GU3MUECKME U XHUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI
nosyyeHus. Kucnorsl u conu.

Monsipablii 00bEM ra3zoB. PacuéTsl Mo XMMHUYECKUM YpaBHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boma Kak pacTBOpuTelb. PacTBOpBL.
HaceliieHHble M HEHACHIIEHHBIE pacTBOpbl. PacTBOPHUMOCTH BEHIECTB B BOJIE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/AbL. OCHOBAaHMS.
Ponp pacTBOpOB B mpHUpoJe U B KU3HU 4YeaoBeKa. KpyroBopor BoAbl B IPUPOIE.
3arps3HeHue NPUPOIHBIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Knaccudukarus Heopranuyeckux coeauHeHuid. Oxcuanl. Kriaccudukanms
OKCHIOB:  coyieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aMQpOTEepHBIE) U
HecoseoOpasyromue. HomeHknatypa okcuaoB. DPU3HUYECKME W XUMUYECKHE
CBOMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

OcHoBanus. Knaccudukanus OCHOBaHM: INENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HoMeHkiarypa ocHoBaHWW. DPU3NUECKHE U XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydeHrne OCHOBaHMUI.

Kucnorsl. Knaccudukanus kucinor. Homenknarypa kucnor. dusnyeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psa aktuBHOocTH MetaiuioB H. H. bekerosa.
[Tonydyenue KucIor.

Comu. Homenknatypa comeil. @U3nyeckue U XUMHUYECKUE CBOWCTBA COJIEH.
[Tonyuenue counen.

['eneTnueckas CBsI3b MEXY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPENIEIICHNE COAECPKAHUS KUCIOPOAa B BO3AYXE, MOTYyYEHHE,
cobupanue, pacrno3HaBaHWE W W3YUYCHHE CBOWCTB KHUCIOpOJa, HAOIIOICHUE
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHHUS W
MpeKpalieHuss TopeHus (moxapa), O3HAaKOMJICHHE C O0Opa3laMu OKCHUJIOB H
ONKMCAHME HX CBOWCTB, IOJY4YEHUE, COOMpPAHHE, PACIO3HABAHUE U HU3YyYEHHUE
CBOMCTB BoAopoja (ropenue), B3aumomelictBue Bomopona ¢ okcugoMm menu (1)
(BO3MOXKHO HCIMOJIb30BAaHUE BHUEOMATEPHUAIOB), HaOMOIeHE O00pa3lloB BEIIECTB
KOJIMYECTBOM | MoOJb, HCCIeOBaHUE OCOOEHHOCTEW DPACTBOPEHMS BEILECTB C
pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBIEHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIEW PACTBOPEHHOTO BELIECTBA, B3AMMOJIEMCTBUE BOJBI C METaJUIaMHU
(HaTpyeM ©  KaibllueM) (BO3MOXXHO  HCIIOJIb30BAHUE  BUIECOMATEPHUAIIOB),



UCClIeIOBaHUE O00pa3loB HEOPraHWYECKUX BELIECTB PA3JIMYHBIX  KJIACCOB,
HaOJI0/IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B PacTBOpax KUCJIOT U IIEJIOoYeid,
n3ydyeHue B3auMmozeiicTBus okcuaa meau () ¢ pacTtBopoM cepHOM KHUCIOTHI,
KHCIIOT C METAJUIAaMHU, PEaKIUi HEUTpalnu3alu{, IOJYy4YEHHE HEepacTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOIO METAJUIa APYTMM M3 pacTBOpa COJIA, PEIIECHUE
DKCIIEPUMEHTAJIBHBIX 3alad Mo Teme «BaxHedlmme Kiaacchl HEOPraHWYeCKHX
COCIMHEHUI.

HHepuonuuyecknin 3axkoH u Ilepuoamyeckass cucreMa XHMHYECKHX
iemeHTOoB JI. W. MenpgesneeBa. CtpoeHne aroMoB. XUMHYECKAsl CBA3b.
OKHUCJIUTETBHO-BOCCTAHOBHUTEIbHbIE PeaKIUH

[lepBbie TOMBITKK KIACCU(PUKAUU XUMHUYECKHX 3JeMeHTOB. [loHsiTHe O
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE M IIEJOYHO3EMEIbHBIE METAIUIbI,
rajloreHbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT aM(OTEPHbIE OKCUIbI
Y TUAPOKCUIBI.

Ileprnoanuecknii 3akoH. [lepruoauyeckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. Mengeneea.  KoporkomepuogHas ¥ JUIMHHONEpUOAHAs  (OPMBI
[lepnonnueckon cucremsl xumudeckux dymeMeHToB J[. M. Menneneesa. [lepruozsr
u rpynnbsl. PU3NYECKUMH CMBICH MOPAIKOBOIO HOMEpA, HOMEPOB NEpHOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siiep. M3oTonsl. DiekTponsl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XUMUYECKUX  DJIEMEHTOB
[Tepuomnueckor cucremsl [[. . Menneneea. XapakTepucTuka XHUMHUYECKOIO
3JIEMEHTA 110 ero noyioxkeHuto B [lepuoanueckon cucreme {. U. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUsSl paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAJNIMYECKUX U HEMETAIMYECKUX CBOMCTB MO IPyIIaM U MEPHUOJAM.

3nauenue [lepuonnueckoro 3akoHa u Ilepuoaudeckon CUCTEMbI XUMUYECKUX
AJIEMEHTOB JUIsl pa3BUTUA HAayku W npaktuku. [[. WM. MennenmeeB — yuyéHbli u
rpaXKJaHuH.

Xumuueckass cBs3b. KoBaneHTHass (HOJsipHAs M HEMOJSIpHAsl) CBS3b.
DIEeKTPOOTPHULATEILHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAsI CBS3b.

Crenenp  okucieHus.  OKHUCIHMTEIBHO-BOCCTAHOBUTEJIBHBIC  PEAKLUU.
[Ipouecchl okucaeHuss U BOCCTaHOBIEHUA. OKHUCIIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3ydeHrue OoOpa3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aMMOJICHCTBUE
TUAPOKCUJA LHMHKA C PACTBOPAMHU KHCIOT W WLIEJNOYei, MPOBEACHHUE OIbITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLUI
(ropeHue, peakuuu pa3aoKeHUs, COeTUHEHMUS).

Mesicnpeomemmuoie céa3u



Peanuzanuss MeXNpeaIMETHBIX CBSI3€M IpU HM3YYEHUM XUMHUHU B 8 Kiacce
OCYIIECTBIIICTCS dYepe3 HCIONIb30BaHUE KaK OOIIUX eCTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK W MOHATHUH, SBIISIIOIINXCS CUCTEMHBIMU U1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIA.

OO0nue ecTeCTBEHHO-HAaY4YHBbIC MOHATHS: HAy4YHbIA (DaKT, THMOTE3a, TEOPHUS,
3aKOH, AaHajiu3, CHHTEe3, KiaccuuKaius, TEePUOJUYHOCTD, HAOIIOJCHUE,
SKCIIEPUMEHT, MOAECITUPOBAHNE, U3MEPEHUE, MOJEIb, SIBIICHUE.

dusuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOIIbI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHHE BEIECTBA, T'a3, (PU3MYECKUE BEIMYMHBI, €TUHUIIBI
M3MEPEHUsI, KOCMOC, IUTAHETHI, 3BE3/1b1, COHILE.

buonorus: dorocuntes, nprxanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuUHEpadbl, TOPHbIE MOPOJIbI,
TMOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHUYECKAs peakUus

Ilepnonnuecknii 3akoH. Ileprnonnyueckas cucTeMa XUMHUYECKHUX dJIEMEHTOB /.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOMCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TPEX MNEPUOAOB, Kauusd, KaIbIUd W HX
COCJIMHEHUH B COOTBETCTBHU C IIOJOXKEHMEM »3JIEMEHTOB B Ileprogumueckoi
CHUCTEME U CTPOCHUEM MX ATOMOB.

CtpoeHue BelllecTBa: BUIbl XUMHYECKOW CBSI3U. THIBI KPUCTALIMYECKUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAUIMYECKON PEIIETKU U
BUJa XUMHUYECKOU CBSI3H.

Krnaccudukaruss 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XUMUUYECKHE
CBOMCTBA BEILIECTB, OTHOCAIIMXCS K PA3JIMUYHBIM KJlaccaM HEOPraHUYeCKUX
COCMHECHUH, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukarmss XuMUYeCKUX PEaKIliid MO Pa3IudHbIM MpU3HAKaM (10 YHCITY
U COCTaBy YYacTBYIOIIMX B pEaKIMU BEIIECTB, MO TeIioBoMy 3¢GdeKTy, o
W3MEHEHUIO CTEMECHEW OKMCIICHHS XUMHUYECKHX AJIEMEHTOB, 0 00paTUMOCTH, IO
Y4acTHIO KaTajau3aTropa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMU, TEPMOXUMHYCCKUE
YPAaBHEHUS.

[lonsiTue 0 ckopocTH XuMu4eckoil peakuuu. IloHarne o0 oOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKHX peakinusax. [IoHATHE O TOMOTE€HHBIX M I'eTepOTrCHHBIX
peakuusx. [lonsitue o katanuse. [loHsaTHE 0 XMMHUUYECKOM paBHOBEeCHU. DAKTOPBHI,
BIIUSIIOIIAE HAa CKOPOCTh XHWMHUYECKOM PEAKIUU W TOJIOKECHHUE XHUMHUYECKOTO
paBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEaKIMU,  JJICKTPOHHBIM  OasaHc
OKHCJIUTEJIbHO-BOCCTAHOBUTEIIHLHOMN pEaKIum. CocraBienue YpPaBHEHUU



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HCIOJB30BAHUEM  METOZA
AIIEKTPOHHOT O OaJiaHca.

Teopus 3NEKTPOIUTUYECKON AUCCOLMALNN. DIEKTPOIATHI U HEAIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHn3M AHCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMuueckont csizu. Crenenn aucconuanuu. CUabHbIE U c1a0ble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oomeHa. Y cioBusi MPOTEKaHUSI peakIMii HOHHOTO OOMeHa,
MOJIHBIE W COKpAalIEHHbIE HWOHHBIE YypaBHEHUs peakuuii. CBONCTBA KHUCIIOT,
OCHOBAaHMM W cojJell B CBeTe MPEACTaBICHUN 00 3IEKTPOIUTHYECKOU
nucconuanui. KauecTBeHHbIEC peakiiuy Ha UOHBI. [IoHATHE O THApPOIM3E COJEH.

Xumuyeckuui IKChepumMeHm:

O3HAKOMJICHHE C MOJECISIMU KPUCTAUIMYECKUX PEIETOK HEOPraHWYECKHUX
BEIIECTB — METAJUIOB M HEMETAUIOB (TpaduTa W aiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpHsi), UCCIEIOBAHUE 3aBUCMMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3MCHUCTBUS PA3IMYHBIX (HAKTOPOB, HCCICAOBAHUE DICKTPOIMPOBOIHOCTH
pacTBOpPOB BEIIECTB, MPOLECCAa AUCCOLMAIMU KHCIOT, WIEJNOYEd U  COJIeH
(BO3MOXXKHO  HMCHOJB30BAaHWE BUJIEO MaTEpPUAIOB), IMPOBEJCHHUE  OMBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUs  peakuuil  HOHHOro  oOMeHa
(oOpa3oBaHMe oOcajka, BbBIJCICHHE Ta3a, OOpa30oBaHHE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3ioXKEHUs, COSAMHEHUS), pacliO3HABaHUE HEOPTraHWYECKHUX
BCIIECTB C IIOMOUIbI0 KAYECTBEHHBIX pEAKIHMl HA  HWOHBI, PEIICHUE
AKCIEPUMEHTAIIbHBIX 33]1a4.

HeMeTa/uibl 1 MX COeITUHEHHUSA

OO6mas  xapaktepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3MYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XMMHMUYECKHE CBOMCTBA HAa IMpUMeEpe  XJopa
(B3aUMOJICICTBUME € MeETAUIaMH, HEMETa/UlaMH, IejodaMu). XJOPOBOAOPO.
ConsiHas KucnoTa, XUMUYECKHE CBOMCTBA, MOJydyeHHE, MpuMeHeHue. [lelicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHMW3M 4YelOBeKa. BaKHelIne XJIOpUIbl U UX
HAXOXJCHHUE B PUPOJE.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHble cTeneHu okucieHus. CTpoeHue W (Pu3nueckue CBOWCTBA
MPOCTBIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOIHBIE MOAU(PUKAIIUN KUCIOPOa
U cepbl. XuMHUYECKUe CBOMCTBa cepbl. CepoBOAOpOH, CTpoeHUE, (Pu3nyeckue u
XUMHUYECKUE CBOMCTBA. OKCHUIBI CEPbl KAK MPEICTABUTENIA KHUCJIOTHBIX OKCHJOB.
CepHas kuciora, (U3MYECKMEe U XUMHYECKHE CBOMCTBa (0OIME Kak
OpeCTaBUTENsl Kjlacca KHUCIOT M creudduueckue). XUMHUYECKUE PpPEeaKIHH,
JeXaliie B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TMOJY4EHUS CEPHOM KHCIIOTHI.
[Tpumenenue cepHoil KUCI0Thl. CONM CEPHOIM KUCIOThI, KAUECTBEHHAs! PEaKIIUs Ha



cynbdar-uod. HaxoxxneHue cepbl U €€ COENMHEHHH B mpupojae. XUMUYECKOE
3arps3HEHUE OKpYXKarolled Cpelbl COCIUHEHUSIMU cepbl (KHUCIOTHBIE 10U,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro MPeJOTBPALLCHHUS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIC CTETIEHW OKHUCJICHHS. A30T, paclpocTpaHEHHE B MPUPOJIE,
¢usnyeckue U Xumuieckue cpoiicta. KpyroBopor azora B npupozae. AMMHAK, €T0
¢u3nyeckue U XMMHUECKHUE CBOIMCTBa, MONyYeHre U npuMeHeHue. Conu aMMOHMS,
X Qu3nUecKre u XMMUYECKUEe CBOMCTBA, MpruMeHeHne. KauecTBeHHas peakius Ha
MOHbI aMMOHHMs. A30THasl KHUCJOTa, €€ MOJy4eHHe, (PU3NUECKUE U XUMUYECKUE
cBoiicTBa (0OIIME€ KaK MPEICTaBUTENSI Kjacca KHUCIOT W crenuduyueckue).
Hcnonb3oBaHME HUTPATOB W COJNEH aMMOHHUSI B KadeCTBE MHUHEPAIbHbBIX
ynoOpenuii. XuMUUeCKoe 3arpsa3HeHHE OKPYKAIOIIEH cpelibl COeTMHEHUSIMHU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsS3HEHHE BO3lyXa, MOYBbl U BOM0EMOB). Docdop,
aitorponHeie Monupukanuu (Gocdopa, (uznUecKkrue M XUMHUYECKUE CBOMCTBA.
Oxkcun docdopa (V) u dbocdopnas kucinora, Gpu3HUIEcKUe 1 XUMHUUECKUE CBOMCTBA,
nonyuyenue. Mcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATBHBIX YIOOPEHUIA.

OO6mas xapakrepuctuka 351eMeHTOB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTEpHbIE  CTEMEHM  OKHCIEHHUS.  YTIJEpoid,  aIOTPOIIHBIE
Moau(UKaIMKM, paclpoCTpaHEHWE B MpupoAe, (U3HUEeCKUe U XUMHYECKHE
cBoiicTBa. Ancopouus. Kpyrosopor yriepona B npupoge. Okcuapl yriepoaa, ux
¢u3nyeckue W XUMHYECKHE CBOWCTBA, JCWCTBUE Ha JKUBBIE OpPraHU3MBI,
NOJyYeHHEe W NpPUMEHEHUE. DKOJIOrHYeckue MNpoOJeMbl, CBSI3aHHBIE C OKCHUIIOM
yraepoga (IV), rumore3a TI00aJbHOTO TMOTEIUICHUS KIWMAaTa, MapHUKOBBIM
adext. YronapHas KucioTa U €€ coiu, uX (U3NIECKUE U XUMHUYECKUE CBOMCTBA,
nojlyueHue W mnpuMeHeHwe. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO35IMCTBE.

[lepBoHavanpHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTHUJICH, TaHOJI, TJIULEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHble HCTOYHUKH YIIEBOAOPOAOB (Yrojb, NPUPOAHBIA Tra3, HEPTH),
IPOAYKTHl MX TepepadoTKu (OC€H3WH), MX POJb B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTie 0 OMONIOTUYECKU BaXKHBIX BEIIECTBAX: KHUpPaX, OCTIKax, yrieBojgax — U Ux
poaM B OKM3HM 4YelOBeKa. MarepuaabHOE€ €IWHCTBO OpPraHUYECKUX U
HEOPraHU4eCKUX COEITMHEHUH.

KpeMHuuii, ero ¢usnueckue U XUMHYECKHUE CBOICTBA, NOJIyYE€HUE U
npuMenenue. CoequHeHHs KpeMHusi B mnpupoze. OOmue mnpencraBieHUs 00
okcuse kpeMuus (IV) u kpemuueBoit kucinore. CUIMKAThI, UX UCIOJIb30BAaHHE B
OBITY, B MPOMBIIIJIEHHOCTH. BaxxHelmre CTpouTenbHbIE MaTepUallbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [Ipobiembl 0e30MacHOro MCIONIb30BaAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHHe 00paslioB HEOPraHMYECKUX BEILECTB, CBOMCTB COJIIHOW KHCIOTHI,
POBEJICHUE KaYECTBEHHBIX PEaKIMi Ha XJIOPUA-MOHBI U HAOJIIOCHUE MPU3HAKOB
UX TPOTEKaHHUS, OIBITHI, OTpaxaronue (QU3nYecKkne M XUMUYECKUE CBOWCTBA
rajJJoreHOB M UX COEIMHEHUM (BO3MOXKHO MCIIOJb30BaHUE BUIEOMATEpUaIOB),
O3HAKOMJICHHE ¢ oOpa3lamMyd XJOpPUAOB (TAJOTE€HUIOB), O3HAKOMJICHUE C
obpasmaMu  ceppl M €€  COCIUMHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMAaTEpUaAJIOB), HAOJIOJICHHUE TIpollecca OOYrJIMBaHUsl caxapa Ioj JeHCTBHEM
KOHILICHTPUPOBAHHOW CEPHOM  KHUCIOTBI, H3YYEHUE XHMHUYECKHX CBOWCTB
pa30aBIIEHHOM CEpHON KUCIIOTHI, TPOBEACHHE KaUeCTBEHHOM peaklnu Ha cynabdar-
MOH U HaOJIOZiIeHWE MNpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMHU
CBOWCTBaMH a30Ta, Qochopa U UX COENUHEHUN (BOZMOXKHO HCIOJIb30BaHHE
BUJICOMAaTEpHaJIOB), oOpa3liaMu a30THBIX U (PochopHBIX ynoOpeHUH, MoJydeHue,
coOupaHue, pacrno3HaBaHWE W HW3YyUYEHHE CBOICTB amMMHuaka, MpOBEACHUE
KaueCTBEHHBIX PEAKIMH Ha MOH aMMOHUS U Pochar-uoH U U3y4YEHHE MPU3HAKOB
UX MPOTEKaHUs1, B3aUMOJECHCTBUE KOHLIECHTPUPOBAHHOW a30THOM KHUCIIOThI C MEABIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4deHUe Mojenen
KPUCTATMYECKUX PEHETOK anMaza, rpaduta, (QyuiepeHa, O3HAKOMJICHHE C
MPOLIECCOM  aJCOPOIMU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIIEM U
yCTPOWCTBOM MpPOTHUBOrasza, MoJlydeHHue, cCOOMpaHue, pacro3HaBaHUE U U3y4EHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJCHNE KAYECTBEHHBIX PEaKInii Ha KapOoOHAT |
CWIMKAT-UOHbBl M M3y4Y€HHE TMPU3HAKOB MX MPOTEKaHHUs, O3HAKOMJICHHE C
OPOIYKIIMEN CHJIMKATHOM MPOMBIIUICHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BaxkHelmme HeMeTaJuTbl U UX COEUHEHHUS.

MeTa/Libl U UX COEIMHEHUSA

OO1ast XapaKTepruCTUKa XUMHUYECKUX 3JIEMEHTOB — METaJNIOB HA OCHOBAHUU
ux nonoxeHus B llepuonnueckoi cucreMe XuUMHYECKUX dieMeHToB [[. .
MenpaeneeBa n ctpoeHus: aToMoB. CTpoeHrne MeTauioB. Mertajuinueckas CBsi3b U
METAJUIMYECKass  KPUCTAUIMYECKAass  pPEIIETKA.  JJIEKTPOXMUMUYECKUU  psl
HarpspkeHUH MetaioB. OU3nyecknue U XMMHUYECKHUE CBOMCTBAa MeTayuioB. O0ume
crnocoObl ToNiydeHHs] MeTayuioB. IloHATHE O KOpPPO3UM METAJIOB, OCHOBHBIE
CcrocoObl 3ammThl UX OT Kopposuu. CraBel (CTaib, YYryH, AIOPAIFOMUHUMH,
OpoH3a) U UX MPUMEHEHUE B OBITY U IPOMBIIIIIIEHHOCTH.

Illenounsie MeTambl: nojiokeHue B llepronnyeckor cuCTEME XMMHUYECKHUX
anemenToB /. M. MenaeneeBa, cTpoeHHE UX aTOMOB, HaXOXIEHHUE B IPHUPOLIE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpumMepe HaTpusi U kanus). OKcuabl u



TUAPOKCUABI HaTpusi W Kauus. [IpuMeHEeHHe IIENOYHBIX METANIOB MU HX
COCMHECHUM.

[IlenouHo3eMenbHBIE METaZIbl MAarHuii MW KajblUil: IIOJ0XKEHHE B
[Iepuoanueckor cucreMe xumuyeckux anemeHroB . . Menneneesa, ctpoeHue
MX aTOMOB, HaXOXJI€HUE B Ipupoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MArHUS
U Kanblusa. BaxuHelline cOeqUHEHUS KalblUs (OKCHI, THUAPOKCH, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHECHHUS.

AJroMUHUN: TTo105)keHuE B [leproanueckoi cucteMe XUMHUYECKUX AJIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aTOMa, HaxOXKJAeHUE B mpupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA alfOMUHMS. AM(OTEpHBIE CBOMCTBA OKCHAA M THIIPOKCHIA
ATIOMUHUSL.

Kenezo: monoxenue B [lepuonnueckoil CHCTEME XUMUYECKUX 3JIEMEHTOB [l.
N. MeHnneneeBa, cTpoeHHE aroMa, HaxoxkaeHue B mpupone. Ddusnueckue u
XUMUYECKUE CBOMCTBA kele3a. Okcuabl, TuapoKcuanl v conu xenesa (1) u xxenesa
(1), ux cocTaB, CBOMCTBA U MOJIYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 00pa3liaMy METAUIOB U CIUIABOB, HUX (HU3UUYECKUMHU
CBOMCTBAMH, M3Yy4C€HHUE  PE3yJbTAaTOB  KOPPO3UH  METAJJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJACOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJECUCTBUS OKCHIA
KaJbllid WU HATpUs C BOAOW (BO3MOKHO HCITOJIb30BAHUE BHUEOMATEPUATIOB),
WCCIICIOBAHME CBOMCTB KECTKOW BOBI, MPOILIECCA TOPEHUS JKEJI€3a B KUCIOPOAE
(BOBMOXKHO  HCIOJIb30BAaHUE  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAUE€CTBEHHBIX PEaKI[Mi HAa MOHBI: MarHusl, KajblUs, alIOMUHUS, LIMHKA, *Keje3a
(1) u xenesza (1), menu (Il), HaGMOIEHUE U OMKMCAHUE MPOIECCOB OKPAIIUBAHMSI
JJaMEHU MOHAMU HaTpusi, Kalusgd W Kaiblusig (BO3MOXKHO UCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), UCCIEAOBaHUE aM(OTEPHBIX CBOMCTB TMAPOKCHIA ATFOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEUICHHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHeunmme
METAJLIbl U UX COEMHEHUS.

XuUMHS M OKpPYKaK0IIAasA cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOM JKM3HHM 4YenoBeKa. be3zomacHoe
UCIOJIb30BaHUE BEILIECTB M XUMHYECKUX peakiuid B ObITy. [lepBas momoips mpu
XUMUYECKUX 0KOTraxX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYyXKaroliew cpenbl (IpeaesbHas IOmycTUMast
KOHIIeHTpalus BemiecTs, nainee — [IJ1K). Ponb xumMuu B pelieHuu 3KOJIOTHUYECKUX
pooJIEM.

Xumuueckuii IKcnepumenm:

M3y4eHHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAUIOB, MOJMMEPHbIC
MaTepHallbl).

Meosicnpeomemmnule ceazu



Peanmu3anusa MeXNpeIMETHBIX CBA3€H IPU M3YYEHMH XUMHHM B 9 Kiacce
OCYILECTBJISIETCSI  4Y€pe3 HCHOJb30BAaHME KaK OOIIMX €CTECTBEHHO-HAayYHBIX
MOHSATUM, TaK U MOHSITHUH, SBISIOMINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IMKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHaluu3, CHUHTE3, KiIaccudukamus, TMEePUOJUIHOCTh, HaOI0IeHNE,
AKCIEPUMEHT, MOJEIIMPOBAaHUE, HU3MEPEHHE, MOJENb, SBJICHUE, TMapPHUKOBBII
a3 dekT, TeXHOJIOTHS, MaTepUAJIBI.

@dusuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, AJIEKTPUUECKUH 3apsj, HPOBOIHUKH,
MOJYIIPOBOJHUKH, TUAIEKTPUKH, (HOTORIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAILITNYECKAs
pemiérka, CruiaBbl, (PU3NYECKUE BEJIMYUHBI, €IUHULIBI U3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COJIHLIE.

buonorus: ¢dorocunres, apixanue, O6mocdepa, 3KocucTeMa, MHUHEpPATbHBIC
ya00peHHsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

['eorpadus: armocdepa, rugpocdepa, MHUHEpalbl, TOPHbIE IOPOJBI,
IIOJIE3HBIE MCKOIIAEMBIE, TOILIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JINMUHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE pe3ybTaThl OCBOEHUSI MPOTPAMMbl OCHOBHOT'O OOIIEro
o0pa3oBaHUsl JOCTUTAIOTCA B XOJIe OOY4YEHHMs] XUMUU B €AMHCTBE Y4YEOHOU W
BOCITUTATEJILHON JESTEILHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSITBIMU B
oOIIeCTBE TpaBWJIaMW W HOpPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOITO3HAHMS, CAMOPA3BUTHUS U COLUATTU3AIUN 00 YyUJarOIINXCS.

JImaHOCTHBIE  pe3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBATBCS CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAlUWd H
pacuIMpeHuUe ONbITa AESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOr0 BOCITUTAHUS

LIEHHOCTHOT'O OTHOIIICHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
M HAy4YHOMY HACJIEuI0, TMOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(MOpMAIHEH O
NEPENOBBIX JOCTHXKEHUSAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOW XHWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPakKIAHCKOr 0 BOCTIMTAHUS :

MPEACTaBICHUST O COIMAIbHBIX HOpPMax MW MpaBUIaX MEXKIUYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECCTBEHHO
MOJIE3HOW,  Y4eOHOHMCCIIEIOBATEILCKOM, TBOPYECKOM W JPYTUX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JESITEIBHOCTH TPU
BBITIOJTHEHUW YYE€OHBIX, TIO3HABATENIbHBIX 33714, BBIMOJTHCHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUM YUYE€OHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TPOILECCe JTOW Yy4EeOHOW JIeATeTbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHUE W TIOCTYNKM CBOMX TOBAapUUIEH C TMO3ULUH
HPaBCTBEHHBIX U IMPABOBBIX HOPM C YUETOM OCO3HAHHMS MOCIIEICTBUM MTOCTYIKOB;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE TPEACTABICHHUS O BEIIECTBE M XUMHUYECKOW PEAKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTaBISIONINE
OCHOBY JIJIi IOHMMaHUSI CYITHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS MPUPOIbI, B3aUMOCBS3IX 4YEJIOBEKA C
MPUPOIHON CPEAOM, O POIM XMMHH B MIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIY4Y€HUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJIUMBIC i1 OOBSICHEHUS HAOJI0/IaeMbIX IMPOIIECCOB U SBJICHUH,
MO3HABATEIHbHOW, WH(OPMAIIMOHHON W YHTATENHCKOW KYJIbTYPBhI, B TOM YHCJE
HABBIKOB CAMOCTOSITENIbHOM paboThl C Y4eOHBIMU TEKCTaMH, CIPaABOYHOMN



JUTEPaTypol, JOCTYIHBIMH TEXHUYECKUMHU CPEICTBaMU HH(OPMAIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TO3HAHMIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM0OOpa3oBaHMIO, MPOEKTHOM W  HCCIE0BATENIbCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBJICHHOCTH W YPOBHS OOy4YEHUS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3I0POBBIM 00pa3 >KM3HU, OCO3HAHHE IOCIECACTBHU H
HENPHUATUE BPEAHBIX MPUBBIYCK (YIIOTPEOJICHHSI aIKOTOJIs, HAPKOTUKOB, KypEeHUs),
HEOOXOIMMOCTH  COOJIOZICHUSI TIPaBWJI OE30MAaCHOCTH TIPH  OOpAIIEHUU C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5) TpyaoBOro BoCIuTAHMS:

MHTEPEC K MPAKTUIECKOMY U3YUCHHIO TPOPECCHil U Tpyaa pa3iIudHOro poja,
yBOKEHUE K TPYIAy W pe3ysibTaTaM TPYIOBOH NEATEIHHOCTH, B TOM YHCIIE Ha
OCHOBE TIPUMEHEHUs TMPEIAMETHBIX 3HAHWUN TI0 XWMHUH, OCO3HAHHBIH BBIOOD
WHIWBUTYAJTLHON TPASKTOPHH MPOIODKEHUST 00pa30BaHMs ¢ yIETOM JTUIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
YCTICTITHON MPOQeCCUOHATBHON NEITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH QIalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJI0rH4eCcKOro BOCIIUTAHUS:

HKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJE KaK HCTOYHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CYIeCTBOBAaHUS, TOHUMAHUE IIEHHOCTH 370POBOTO H
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3nueckoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHUE IICHHOCTH COOJIOEHUS
npaBuiI 0€30MacCHOTO MOBEACHUS P paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUsAX,
YIPOXKAIOMINX 3/IOPOBBIO M )KU3HU JFOJIEH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3yYE€HUU XUMUU, IS
pelIeHus 3a/1a4, CBA3aHHBIX C OKPYKAIOIICH TPUPOTHON CPEION, ISl TOBBIIICHUS
YPOBHS  DKOJOTHYECKOH  KYJIbTYPHl, OCO3HAHUS TJIOOATHHOTO  XapakTepa
HKOJIOTUYECKUX TPOOJIeM M TyTeH HMX PEIICHHs MOCPEACTBOM METOAOB XHUMUH,
9KOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS MM B IO3HABATEILHOM,
KOMMYHUKATHUBHOM U COLIMATILHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MeranpeaMeTHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYMMBIC IS
dbopMUpOBaHUST MHPOBO33pEHHUS OOIIEHAYYHbIE TOHATUS (3aKOH, Teopus,
PUHITAI, TUTIOTE3a, (HaKT, CHCTeMa, MPOIeCC, IKCIIEPUMEHT U APYTOE.), KOTOPHIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax W IO3BOJIIOT Ha
OCHOBE 3HAHWH W3 ATUX MPeaMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOU



HAyYHOM KapTHUHE MUpA, U YHUBEpcalbHbIe yueOHbIE NEHCTBUS (IT03HABATEIbHEIE,
KOMMYHHUKATHUBHbBIC, PETyJSTUBHBIC), KOTOpbIe OOECIeYuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECCTBICHUIO yueOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble Joruueckue JeHCTBUA:

YMEHHUS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUMU: PACKPBIBATh CMBICI XUMHYECKUX MOHSTHH (BBIACIATH UX XapaKTEpPHBIC
NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH TMOHSTHSIMU), UCIIOJb30BAThH
MOHSATHUS JIJIs1 OOBSICHEHUS OT/ICNbHBIX (PAKTOB U SIBJICHUM, BHIOUpPATh OCHOBAHUS U
KpUTEpHUH ISl KJIACCU(PUKANA XUMHUYECKUX BEIIECTB M XUMUUYECKHX PEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CJICACTBCHHBIC CBSI3M MEXAY OOBEKTaAMU HW3YYCHHUS,
CTPOUTH JIOTUYECKUE PACCYXIECHUs (MHIAYKTUBHBIC, NE€TyKTUBHbIE, [0 aHAJIOTHH),
JienaTh BBIBOJBI U 3aKJIFOUCHUS,

YMEHHE TMPUMEHATh B TIPOLECCE TO3HAHUS TMOHATHUS (NIPEIMETHbIE W
METaNnpeIMETHBIEC), CHMBOJMYECKHUE (3HAKOBBIE) MOJIETH, UCIIOJIb3YEMbIE B XUMUU,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XMMUU MOJIEIbHBIE MPEICTABICHUS —
XUMUYECKUNA 3HAK (CHUMBOJI JJIEeMEHTa), XUMHUYecKas (opMmyna U ypaBHEHHE
XUMUYECKON PEeaKIUU — MPHU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJEIBHBIX IPEJACTABICHUN BBIABIATH MU XapaKTE€PU30BATh CYHIECTBEHHBIE
MPU3HAKK U3YYaEeMbIX O0OBEKTOB — XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, MPHUYUHHO-CJIEC/ICTBEHHBIE CBS3U U
MPOTUBOPEUHUS B U3YyHAEMbIX MPOLIECCAX U SIBICHUSX.

Bba3zoBrble ucciienoBaTejIbCKHeE 1eHCTBUA .

YMEHHUE MCIOJIb30BATh IMOCTABJICHHBIE BOMPOCHl B KAYECTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI i (hOPMUPOBAHUS THUIMOTE3BI IO
MIPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXICHUM;

NpuOOpETEHHUE ONbITa MO TUIAHUPOBAHUIO, OPraHU3allui U MPOBEICHUIO
YYEHUYECKUX DKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM IIpolecca,
CaMOCTOSITETTLHO TIPOTHO3UPOBATH €r0 Pe3ysbTar, PopMYIUpPOBaTH O0OOIIECHUS U
BBIBOJIBI 11O pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEN0BAHUSA, COCTABIATh OTUET
0 MpOJIEJTaHHOM padore.

Pabora ¢ undopmanmei:

YMEHHE BBIOUpaTh, AHAIU3UPOBATH M HMHTEPIPETUPOBATH HHQPOPMAIUIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, TTOTYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMYJIIpHAsT  JIUTEpAaTypa XUMHUYECKOTO COJIEp’KaHMs, CIPABOYHBIC
nocoOusi, pecypcel MHTepHeTa), KPUTUUYECKU OIICHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(OPMAIIHIO;



YMEHUE NPUMEHATh Pa3IMyYHbIE METOJBI M 3aIPOChl MIPU MOUCKE U 0TOOpe
UHGOpMAIMM U COOTBETCTBYIOILMX JaHHBIX, HEOOXOAMWMBIX Ui BBIOJHEHUS
y4eOHBIX U TO3HABATEIBHBIX 3a/1a4 OMpPEIeNEHHOrO TUTIA, IPHOOPETEHNE OMbITA B
001acTi  UCHOJb30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIA/ICHHUE KYJIbTYPOH aKTHUBHOTO MCIIOIb30BAHUS PA3TMUHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMAIBHYIO (OpMY MpeACTaBiIeHU WHOOPMAIINH U
WUIIOCTPUPOBATh pellaeMble 3aJaudl HECJIOXKHBIMU CXEMaMH, JAdarpaMMamu,
apyrumu popMamu rpaduku U UX KOMOMHALUSMU;

YMEHHE UCMHONb30BaTh M aHAJU3UpOBaTh B TMpolecce yuyeOHOW U
MCCIIEIOBATENbCKOM MEATEIbHOCTH MH(OPMAIIMIO O BIMSHUW MPOMBIIUICHHOCTH,
CEeNIbCKOTO XO3iHCTBa W TPAHCIOPTa Ha COCTOSIHME OKpPYKAlOUIeW NPUpPOIHOM
Cpeabl.

KoMMyHMKaTHBHBIE YHHBepCaJIbHbIe y4eOHbIe AelicTBHS:

yMEHHUs 3aJaBaThb BONpOCHl (B XoAe aAuaiora W (WiaM) AUCKYCCHUM) IO
CyHmIeCTBY  OOCyxkaaemMol  TeMbl, (OPMYIUpPOBaTbH CBOM  IPEIJIOKEHMUS
OTHOCHUTEJIHHO BBITIOJIHEHUS MPEATOKEHHON 3a/1a4H;

YMEHUS  TPEACTABIATh  TMOJTYYCHHBIE  pe3ydbTaThl  MO3HABATEIHHOU
NESTEIbHOCTU B YCTHBIX M NHUCBMEHHBIX TEKCTaxX; JejaTh MPEe3CHTALUIO
pe3yJIbTAaTOB BBIOJHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abOpaTOpPHOTO OIbITA,
1a00paTopHOii pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

YMEHUSA Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIEAOBATENbCKOW  JEATENIbHOCTH  MPH  pEIlEeHUU
BO3HHUKAIOUIMX MPOOJEeM Ha OCHOBE Y4€ra OOIIMX HHTEPECOB M COTJIaCOBaHUS
no3unuii (00CYKIeHHsI, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMBD», KOOPAHMHAIIHS
COBMECTHBIX JIEWCTBUM, ONpEIEJICHHEe KPUTEPHUEB 10 OIEHKE KauyecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIe YHUBepcajibHble yueOHbIe el CTBUS:

YMEHHE CaMOCTOSITEIbHO OMNpeNessTh LENd ACSTeIbHOCTH, IIaHUPOBATH,
OCYILECTBIISTh, KOHTPOJIMPOBAaTh U INPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U
[O3HABATENbHBIX 33Jay, CaMOCTOSTEIbHO COCTABJIATh WM KOPPEKTHPOBATH
MPEVIOKEHHBIA  AJITOPUTM  JACUCTBUM TNPH BBINOJHEHHM 33JaHUM C Y4ETOM
MOJTyYEHUS] HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yjibTaTa 3asBICHHOM LEIH, YMEHHUE
UCTIOJIh30BaTh M aHATM3UPOBATH KOHTEKCTHI, PE/JIaraéMble B YCIOBUU 3aJJaHHA.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3yJIbTATOB MO OCBOCHHIO O0S3aTEIHHOTO
COJIEpP)KaHMsI, YCTAHOBJIEHHOIO JaHHOM (denepaibHOM padodueil mporpammoit,
BBIJICJISIIOT: OCBOEHHBIE OOYUYalOIIMMUCS HAy4yHbIE 3HAHMS, YMEHHUS U CIOCOOBI



nercTBUM, crnenuduueckue 1 OPEeAMETHOM o0ylacTh  «XHUMHS», BHJbBI
NEATENIBHOCTA 1O  IIOJIYYEHUIO HOBOIO  3HAHWs, €ro  HMHTEPIpPETAlUH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX CUTYaIUSIX.

K xoniy oOyuenus B 8 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y 00 yJaIOIIUXCS YMEHHUI:

e PACKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX TOHSTUW: aTOM, MOJIEKYJa,
XUMHYECKUN JJIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH
(oHOpOIHAS U HEOJIHOPOJIHASI), BAJICHTHOCTh, OTHOCUTEINIbHASI aTOMHAsI U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBasl J10JIsI XUMHUUECKOTO AJIEMEHTa B COSAMHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJIb, 3JEKTPOOTPUIATEIBLHOCTh, CTEIEHb
OKHUCJICHHs, XUMHUYECKasl pPeaKius, KIacCU(pUKAIUS PEaAKIUi: peaKIuu
COCIMHEHUS, PpEaKIUU pPa3JOKEHUS, PEaKUWU 3aMEIICHUS, pEaKIuu
oOMeHa, 9K30- U SHAOTEPMHUUYECKUE PEAKIINH, TETUIOBON (P (HEKT peakinu,
AIpO aToOMa, DJJIGKTPOHHBIM CJOW aToMa, aToMHas OpOUTalb, PagUycC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAS M HENOJSIPHAS KOBAJIEHTHAS CBS3b,
VWOHHAs CBS3b, MOH, KaTHOH, aHWOH, PacTBOP, MAcCOBas JOJIA BEIIECTBA
(IporieHTHas! KOHIIEHTpAIIKs) B pacTBOPE;

e WUUTFOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XMMHWYECKUX MOHSATHM W
MPUMEHSITH 3TU MOHATHUS IPU ONMMCAHUM BEUIECTB U UX MPEBPAICHHUII;

* ICTIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JIJISI COCTaBJICHUSI (pOpMYJT BEIIECTB
Y YPaBHEHUU XMMUYECKUX PEAKIIUN;

e OIIPEJICIIATh BaJEHTHOCTh ATOMOB DJJIEMEHTOB B OWHApPHBIX COCIUHEHUSX,
CTENEHb  OKUCIEHUsSI  DJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MMPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHHUM I10
dbopMynaMm, BHUJ XUMUYECKOM CBsI3M (KOBaJ€HTHasT M HOHHAasg) B
HEOPraHWYECKUX COCIMHEHHUSX;

epackpeiBaTh cMbIci llepuogmueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOICTB
XUMHYECKUX 3JIEMEHTOB OT MX IOJOXKEeHUsA B llepmogmueckoil cucreme,
3aKOHOB COXPAHEHHSI MacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUYE€HUsI, 3aKOHA ABOTaapo;

e OINUCHIBATH M XapaKTepu3oBaTh Tabiuunyro ¢opmy Ilepuoauueckoit
CUCTEMBl XUMHUYECKUX DJJIEMEHTOB: pa3linyarh TOHATUSA «IJIaBHAs
noarpynmna (A-rpynna)» u «mnodouynas noarpynna (b-rpynmna)», manbsie u
OoJbIIME TIEPUOABI, COOTHOCUTH O0O3HAYEHHS, KOTOpbIE HMEIOTCS B
tabmune «llepuoamyeckas cucrema XuMHYecKux »djeMmeHToB [[. U.
MengeneeBa» ¢ YHUCIOBBIMH XapAaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsll sapa, o0lee YUCiIo JIEKTPOHOB
U pacrpeesieHne UX MO0 SJIEKTPOHHBIM CIIOSIM);

e KIIACCU(HUITMPOBATh XUMHUYECKHE DIIEMEHTHI, HEOPraHMYECKHE BEIIECTBA,
XUMHUYECKHE PEaKIuu (M0 YUCIY M COCTAaBY Y4YacTBYIOIIUX B PEaKIUU
BELIECTB, MO0 TEMIO0BOMY 3D (PeKTy);

e XapaKTepHU30BaTh (OMUCHIBaTh) OOIME XWMHUYECKHE CBOMCTBA BEIECTB
pa3IMYHbBIX KJIACCOB, MOATBEPKIast OMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKLINM;

* [[POrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT MX Ka4eCTBEHHOTO
COCTaBa, BO3MOXHOCTH TPOTCKAHUS XWMUYECKUX TMPEBPAIICHUN B
Pa3IMYHBIX YCIOBUSIX;

e BBIYUCIISITh OTHOCUTEIHHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XMUMHYECKOTO »3JEeMEHTa Mo QopMmyae COeauHEHUS,
MacCOBYIO JIOJII0O BEIIECTBA B pacTBOpPE, MPOBOAUTH pacu€rhl IO
YPaBHEHUIO XMMUYECKON peaKilnu;

* IPUMEHITh OCHOBHBIE OIEPALIMH MBICIUTEIBHON ACSITEIbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHUE, 0000IleHHe, CHUCTEMaTHU3allMio, KiIaccu(UKaINIO,
BBISIBJICHUE TPUYUHHO-CIIC/ICTBEHHBIX CBSI3€H — IS M3y4€HUs CBOWCTB
BEIIECTB M XUMHUYECKHUX PEaKIUi, EeCTECTBEHHO-HAYYHBIE METOIbI
NO3HaHUSI — HAOJIOJEHUE, U3MEpPEHHE, MOJAETUPOBAHUE, IKCIEPHUMEHT
(peanbHbBIN U MBICJICHHBIN);

e CJICIOBATH MPABUJIAM TIOJB30BAHMSI XUMHUUECKON TOCYJI0M U J1a00paTOpHBIM
o0OpymOBaHHEM, a TaKXe NpaBWIaM OOpaIlleHus C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIHUSMH T1I0 BBITOJHEHUIO J1a00OpaTOPHBIX
XUMUYECKUX OMBITOB M0 TONYYCHUI0O W COOMpAHUI0 Ta3000pa3HBIX
BeUIECTB (BOJOpPOAA U KHUCIOPOZAA), NPUTOTOBIIEHUIO PACTBOPOB C
OIPENEIEHHON MACCOBOM JT0JIEWM pAaCTBOPEHHOIO BEILIECTBA, IUIAHUPOBATH
U TIPOBOJUTH XMMHUYECKHUE SKCIIEPUMEHTHI IO PACcIO3HABAHUIO PAaCTBOPOB
HIeJIoYe U KHUCJIOT C MOMOIIbI0 MHAMKATOPOB (Jlakmyc, (eHondTaneus,
METHJIOPAHXK U APYTHE).

K xonIy oOyueHus B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YJAIOITNXCS YMEHHIMA:

e DaCKpBIBaTh CMBIC OCHOBHBIX XHMHUYCCKHX TOHATHH: XUMHYECKUH
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHUOH, IPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BAJIEHTHOCTh, JJIEKTPOOTPUIATEILHOCTh, CTEMEHb
OKHUCJICHHSI, XUMUYECKasl PEaKIlvs, XUMUYECKasi CBSA3b, TEIJIOBOU (P deKT
peakii, MOJib, MOJAPHBIA  O00BEM,  pPacTBOpP,  DIIEKTPOIUTHI,
HEDJIEKTPOJUTHI, DAJICKTPOIUTHYECKAs] TUCCOIUAINS, PEAKIIMH HOHHOTO
oOMEHa, Karalu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTHMbie U



HeoOpaTUMbIE pEaKIMU, OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIC PEaKIUU,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKHUCJIEHWE U  BOCCTAaHOBJICHHE,
ajutoTponusi, aMm(GpOTEpHOCTh, XUMHUUECKass CBsI3b (KOBAJICHTHAsl, MOHHAS,
MeTa/lIMyecKas), KpUCTaUIMuecKas pemérka, KOppO3usi METaUIOB,
CIUIaBbI, CKOPOCTh XMMHUYECKOW peakiuu, TMPeAeTbHO JIOMyCTUMAs
koHueHTpanus [IJIK Bemecrna;

e WIUTIOCTPUPOBATh  B3aUMOCBA3b OCHOBHBIX XHMHYECKUX TOHSITUH H
MIPUMEHSITH 3TH TTOHSATHUSI IPU ONKMCAHUH BEIIECTB U UX MPEBPaIlCHHUII;

¢ ICTIOJTH30BaTh XUMHUUYECKYIO CUMBOJIMKY JIJISi COCTaBIeHUs (hOpMYJT BEIECTB
Y YPaBHEHUN XMMUYECKUX PEaKIUK;

e OIIPEACIIATh BAJCHTHOCTh M CTENEHb OKHUCIICHHS XUMHUYECKUX DJIEMEHTOB B
COCIMHEHUSAX PpA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIAcCy COEQUHEHUN Mo ¢opMynaMm, BUJ XUMHUYECKOU
CBs3U (KOBAJICHTHAsl, MOHHAs, METAUIMUECKas) B HEOPraHHMYECKUX
COCJIMHEHUSAX, 3aps]l MOHA M0 XUMUYECKOU (opMyIe, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPraHMYECKUX COCIMHEHUM, TUM KPUCTAJUITMYECKOMN
PEIETKU KOHKPETHOI' O BEILIECTBA;

epackpeiBath cMbIchH [lepuonnueckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIHUCHIBATh U XapaKTEepPU30BaTh
tabymunyo ¢opmy I[lepuonnueckoil CUCTEMBI XUMUYECKHX DJIEMEHTOB:
pa3nuyarth MOHATUS «JaBHas mnoArpymnmna (A-rpynma)» M «mododyHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUONBI, COOTHOCHUTH
0003HAUCHMS, KOTOpPBhIE HMMEIOTCS B IEPUOAUYCCKONM TabnHIEe, C
YUCJIOBBIMM  XAapPAaKTEPUCTUKAMHU  CTPOCHHUSI  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsAl sjapa, OOIIee YHCIO JJIGKTPOHOB U
pacrnpefeleHue HMX MO 3JEKTPOHHBIM CJIOsIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB AJIEMEHTOB M MX COCJUHECHUI B
npezeiax MaJiblX MEPUOJI0B U TJIABHBIX MOATPYII C YYETOM CTPOCHUS HX
aTOMOB;

e KJTACCU(PDUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIIECCTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBYy Y4YacTBYIOIIUX B PEaKlUU
BEILIECTB, MO TEIJIOBOMY A(PhEKTy, M0 U3MEHEHUIO CTENEHEH OKUCIICHUS
XUMUYECKUX IJIEMEHTOB);

e XapaKTEpHU30BaTh (OMUCHIBATh) OOIIME M CHEHU(PUUECKHE XUMHYECKUE
CBOMCTBA MPOCTHIX M CJOXHBIX BEIIECTB, TMOJATBEPKIas OMNUCAHUE
MpUMEpaMHU MOJIEKYJISIPHBIX M WOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIHI;

e COCTaBJIITh YPABHEHUS JICKTPOTUTHYECKON TUCCOLMAIIMN KUCIIOT, HIeIouen
U COJIEH, MOJHBIC U COKPAIIEHHBIC YPABHEHUS PEeaKIMii HOHHOTO OOMEHa,



YpaBHEHHS peaKIui, MOITBEP)KIAIOIINX CYIIECTBOBAHWE TCHETUYECKOU
CBSI3U MEXK/Ty BEIIECTBAMH PA3IMYHBIX KJIACCOB,;

e PaCKpBIBaTh  CYIIHOCTh  OKHCIIMTEIHLHO-BOCCTAHOBUTEIBHBIX  PEaKITUi
MTOCPEJICTBOM COCTaBJICHHUSI JICKTPOHHOTO 0aJlaHCca dTHX PEaKIINi;

« IPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOYKHOCTH TPOTCKAHWS XHMHYCCKUX TIPEBpAIICHUH B Pa3THMYHBIX
YCIIOBUSIX;

e BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BEITICCTB,
MacCOBYIO JIOJIFO XHUMHYECKOTO »dJeMeHTa Mo (opMmyrne CoeIuHEHHS,
MacCOBYIO JIOJIFO BEIIECTBA B pacTBOPE, TPOBOIUTH PACUETHI 10
YPaBHEHUIO XUMUYECKOMN PeaKIlnu;

e COOJTIO/IaTh TIPAaBHJIA TIOJIB30BAHUSI XUMUYECKON MOCYAON M J1a00paTOpPHBIM
o0OpyJIOBaHMEM, a TaKXe TMpaBWiIa oOOpalleHUus C BeIIeCTBAMU B
COOTBETCTBUUA C MHCTPYKIHUSIMHU TI0 BBIMOJHCHHUIO JTAOOPATOPHBIX
XUMUYECKUX ONBITOB IO TMOJYYCHHI0O M COOHUpPAHUIO Ta3000pa3HBIX
BEIIECTB (aMMHUaKa U YTIIEKUCIIOTO Ta3a);

« IPOBOJIUTH PEAKITUH, MTOATBEPKIAIONTNE KAYECTBEHHBI COCTaB PAa3IMYHBIX
BCILIECTB: PACIO3HABATh ONBITHBIM IYTEM XJIOPHA-, OPOMHJI-, HOIUI-,
kapOoHat-, (Qocdar-, cunmkar-, cyiabdar-, THIPOKCHII-MOHBI, KATUOHBI
aMMOHHSI U HWOHBI HM3YyUYCHHBIX METAJIOB, MPHCYTCTBYIOIIHME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

e IPUMEHSTh OCHOBHBIC OIEpAIlMd MBICIIUTEIILHON JICITCIPHOCTH — aHAIHU3 U
CHHTE3, CpaBHCHHE, OOOOIICHUE, CHCTEMaTH3aIlii0,  BBHISBICHHE
MPUYMHHO-CIICICTBEHHBIX CBSI3CH — JJII M3y4YEHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEAKIUi, eCTECTBEHHO-HAyYHbIE METO/Abl TIO3HAHHUS —
HaOJI0/IeHUe, WU3MEPEHHUE, MOJICTUPOBAHUE, SKCIEPUMEHT (pEeasibHBbIA U
MBICJICHHBIH).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KUIIACC
Kosn4yecTrBo 4yacoB
Ne HaumeHoBaHnue pa3nesnoB u DJlIeKTPOHHBIE (LM poBbIe)
KonTposbHbie IMpakTHuyeckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE PeCypchl
padoThI padoThbI
Paspnea 1. llepBoHayajibHble XMMUYECKHE NOHATHS
Xumust — BakHas 00J1aCTh
11 €CTEeCTBO3HAHMS U 5 9 bu6moreka [JOK
' MIPAKTUYCCKOM eI TEIBHOCTH https://m.edsoo.ru/7f41837¢c
YeroBeKa
12 BemecTBa n xumuueckue 15 1 bubmmoreka [IOK
' peaxkuuu https://m.edso0.ru/7f41837¢c
Wroro no pazneny 20
Pa3nen 2. BaxkHeliiue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
Boznyx. Kucnopon. [Tonsitue bu6mmoreka [JOK
2.1 6
00 okcumax https://m.edsoo.ru/7f41837c
59 Bognopon. [lonsitue o kucnorax 3 1 bu6moteka [IOK
' ¥ COJISX https://m.edso0.ru/7f41837¢
53 Bopa. PactBopsl. [TonsiTHe 00 5 1 1 bu6moreka [IOK
' OCHOBAHUSIX https://m.edso0.ru/7f41837¢c
OCHOBHEIE KJIaCCHI bu6moreka IIOK
2.4 . 11 1 1
HEOpPraHUYEeCKUX COETMHEHUN https://m.edsoo.ru/7f41837c
Uroro mo pazneny 30

Pa3nea 3. Ilepuoauyeckuii 3akon u Ilepuoanyeckasi cucrema xumudeckux 3iemMeHToB /. U. MenaeneeBa. CTpoeHune aToMOB.
Xumnuyeckas cBsi3b. OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUU



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

[leproanyeckuii 3aK0H 1
[Tepuoanyeckas cucrema

Bbub6morexa IIOK

3.1 7
XUMHUYECKUX 31eMeHToB J[. U. https://m.edsoo.ru/7f41837c
MenpeneeBa. CTpoeHue aroma
XuMHUYECKas CBA3b. Eu6 10K
NOJINOTEKA
3.2 O - 8
KHCIHTCIBHO https://m.edsoo.ru/7f41837c¢
BOCCTAaHOBUTEIHHBIC PEAKIIUH
bu6moreka [IOK
51 1
TOro 1o pasaery > https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMs 3 bubmorexa TTOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosauuyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbIe
Ne n/m P Konrpoabnsie | IlpakTnueckue (1pp )
NMPOrpaMMbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Paspges 1. BeiecTBO M XUuMHUYECKHE peaKLM K
11 IToBTOpEeHuE u yriydiieHue 3HaHUN 5 1 bubmotexa IIOK
' OCHOBHBIX Pa3JeJ0B Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bu6motexa [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. 8 1 1 bubmmorexa [IOK
' XUMHUYECKHE peaklii B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3znen 2. HemeTanibl M HX COeAMHEHUSA
21 OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX 4 1 bubmmorexa [{OK
' anemenToB VIIA-rpynmel. ["anorens https://m.edso0.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemeHnToB VIA-rpymmel. Cepa u eé 6 bubmorexa [IOK
' PYHIBL -¢p https://m.edsoo.ru/7f41a636
COCIMHEHHS
OO01mas XxapakTepuCcTUKa XHMHYECKIX
2.3 aneMeHToB VA-rpynmbl. A3oT, pochop u ux 7 1 bubmiorexa [JOK
' PYITHEE ’ P https://m.eds00.ru/7f41a636
COCIMHEHHUS
OO01mas XxapaKTepuCcTUKa XHMHYECKHX
24 anemeHToB |VA-rpynmnsl. Yriaepon u 8 1 2 bubmioreia LIOK
' . PYHTIRL. pos https://m.edsoo.ru/7f41a636
KPEMHHH U UX COSNUHEHUS
Wroro no pazneny 25



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

Paznena 3. MeTaJsIBI M X COCIUHECHUS

bubmmoreka [IOK
3.1 06 7| 4
HIHME CBOHCTEA METAILIoB https://m.edsoo.ru/7f41a636
. bubmumoreka [IOK
3.2 B 16
aKHEHIIe METAIUILI U UX COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 20
Pa3nen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKA 3 bubmorexa LHOK
' B p https://m.edso00.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 Eubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68



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




HHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KosnuecTrBo 4yacoB
JlaTa u3y4eHust DJIeKTPOHHbIE
e Tema ypoka Kontpon IpakTn uu@poBbIe
n/n Bcero bHbIE YyecKue o0pa3oBaTe/bHbIE
padoTnI padoThI 8 «A» 8 «b» Knacc | pecypcsbl
Knacc
IIpenmer xumun. Posib XuMUM B )KU3HU BuG OK
1 yeoBeKka. Tea 1 Bellecrsa. 1 01.09 01.09 nbmmotexa 11
1 TE https://m.edso0.ru/ff0d210c
HeTpykTax 1o Th Ha ypoke.
bubmioreka [IOK
2 II 1 03.09 02.09
OHSITHE O METO/aX NO3HAHUSI B XUMHH https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padorta Ne 1 «IIpaBuna
3 paboThI B TaOOPATOPHH U IPUEMBI 1 08.09 08.09 bubmotexa [JOK
oOpaleHus ¢ 1ab0paTOPHBIM ' ' https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrtele BemecTBa U cMecH. CIIoCOOBI 1 10.09 09.09 bubmioreka [IOK
paselieHnst cMeceit ' ' https://m.edsoo.ru/ff0d26ca
[Tpaktueckas padota Ne 2 BuG OK
5 «Pa3nenenue cmeceit (Ha mpumepe 1 15.09 15.09 htPtIsz'I/I;I;Tg;(;?ru /F0d28¢8
OYHCTKH MTOBAPEHHON COJIM)» T '
bubmioreka [IOK
6 A 1 17.09 16.09
TOMBL I MOy https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHAE PJIEMEHTHI. 3HAKH 1 22.09 22.09 bu6mmoreka [JOK
(CMMBOJIBI) XUMUYECKUX JIIEMEHTOB ' ' https://m.edsoo.ru/ffod2be8
Bbu6moreka [JOK
8 [IpocTeie U CIIOKHBIE BEIIEeCTBA 1 24.09 23.09
POCTRIC H CHONCHBIC BEMCOTE https://m.edsoo.ru/ff0d2a6c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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bu6mmoreka [JOK

9 ATOMHO-MOJIEK 0€ yUeHue 29.09 29.09
TOMHOMOTICIYIAPHOC YHCHH https://m.edsoo.ru/ff0d2d50
3aKO0H MOCTOSIHCTBA COCTaBa BEIIIECTB. Eu6 110K
HOIMOTEKA
10 Xumunueckasd popmyia. BajaeHTHOCTE 01.10 30.09
bopmy. https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKUX DJIEMEHTOB
OTHOCHTENIbHAS ATOMHAS Macca.

11 06.10 06.10 bubmorexa [HOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
MaccoBast 1011 XUMHYECKOT O

12 it 08.10 07.10 bu6mmoreka [JOK
3JIEMEHTA B COEIUHEHNU https://m.edsoo.ru/ff0d350c
KomnuectBo BemecTsa. Moib. b K

13 . 13.10 13.10 nomorexa I10
MounsipHas macca https://m.edsoo.ru/ff0d5230
dusnueckne 1 XUMUYECKUAE SIBICHUS.

14 15.10 14.10 bubmorera TIOK
XUMHUYECKasl peaKIust https://m.edsoo.ru/ff0d37fa
IIpu3Haku 1 yciioBUSA NPOTEKAHUS b K

15 P Y 1P 20.10 20.10 nomorexa O
XUMHYECKUX PEAKLIHNI https://m.edsoo.ru/ff0d3al6
3aKoH coxpaHe aCChI BEIIECTB.

16 KOH COXpaHEHHs MacChl BEILIECTB 210 1.0 bu6mmoreka LIOK
XUMHYECKHE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
BuruucieHns KOIM4ecTBa, MacChl Eu6 10K

nOIMoTEKA

17 BEIIECTBA 110 YPaBHEHUAM XUMHYECKUX 05.11 10.11

H . P https://m.edsoo.ru/ff0d5708
peakimii
Knaccudukanus XUuMUIECKUX PEaKIuid
18 (coenuHeHUs, Pa3I0KECHUS 10.11 11.11 bubmmorexa HOK
P ’ ' ' https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMEHa)
M. B. JIoMOHOCOB — y4€HBINi- — 110K
HOIMOTEKA
19 sHImKIoneancr. O0o0menue u 12.11 17.11
N A HVI https://m.edsoo.ru/ff0d40c4
CUCTEMATHU3ALNA 3HAHUI
Kourponsaas padora Nel mo teme
20 P p 17.11 18.11 bubmoteka [JOK

«BelecTBa 1 XUMUYECKHE PEAKITUN»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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Bo3agyx — cmech razon. Cocras

bu6mmoreka [JOK
21 . K — 19.11 2411
BOSAyXa. RHCTOPOA — SJIEMEHT M https://m.edsoo.ru/ff0d448e
npocroe BemectBo. O30H
du3rUecKre 1 XUMUIECKHUE CBOMCTRA Bu6 110K
nommoTeka
22 Kucaopoa (peakiuy OKUCIICHUS, 24.11 25.11
poaa (peaii https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 okcumax
Crioco0bI oJTyueHus! KUCI0poa B
23 J1a00PaTOPUHN 1 MPOMBIIIIJICHH OCTH 26.11 10.12 bubmorexa HOK
patop P ' ' ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopona
TennoBoi 3¢(heKT XuMHIECKOM
€aKIIUH, TIOHSATHE O
24 peaKi, 01.12 02.12 bubmorexa [JOK
TEPMOXHUMHUYECKOM YpaBHEHUHU, IK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUYECKUX PEAKIIUIX
TommmBo (HeTh, YroJib U METaH).
25 3ar ﬂsHelgHeqllou[y:(a CIOCOOBI Zro 03.12 08.12 bubmorexa [TOK
p yxa, ’ ' https://m.edsoo.ru/ff0d4cda
MIPEIOTBPAIICHUS
[Ipaktuueckas padora Ne 3 o Teme Bu6 110K
nOIMoTEKA
26 11 0 08.12 09.12
«lomyerae n COUHpaHHe KHEIOpOna, https://m.edsoo.ru/ff0d4ae2
M3Y4YEHHUE €ro CBOUCTBY»
97 Bonopon — siemMeHT 1 mpocToe 10.12 15.12 bubmoreka LIOK
BelecTBo. Haxoxnenue B npuponae https://m.edsoo.ru/ff0d4dd0
28 du3nyecKkne 1 XUMUYECKUE CBOMCTBA 15.12 16.12 bubmoteka [JOK
Bozopoaa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmioreka [IOK
29 [ToHsaTHE O KHUCITOTaX M COJIAX 17.12 22.12
https://m.edsoo.ru/ff0d50d2
CriocoObl ToJryue onopojaa
30 11 bl IOJTy4YEHUS BOJOpOJA B 2712 2312 bubmoteka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4ddo
31 [Ipaktnueckas paborta Ne 4 mo Teme 24.12 29.12 bu6mmoreka LIOK
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https://m.edsoo.ru/ff0d4790
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«ITonyuenue u cobupanue BOAOpoaa,
HU3YYEHUE E€r0 CBOUCTBY

https://m.edsoo.ru/ff0d4f42

MounsipHblil 00bEM ra3oB. 3aKOH

bu6moreka [JOK

32 29.12 30.12
ABorajapo https://m.edsoo.ru/ff0d542e
Brruucnenns o0béMa, KOIMUECTBA

33 BEILECTBA r'a3a 10 €ro U3BECTHOM 12.01 12.01 Brbmmorexa OK

m i Y ' ' https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA UJIK 00BEMY
Brruncaenns o0bEMOB ra3os I10 BuG 110K
HOIUOTEKA

34 ABHECHMIO PEaKI[MM HA OCHOBE 3aKOHA 14.01 13.01
ypas Pearti it https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIEHUH T'a30B
dusudueckue 1 XUMHYECKHE CBOMCTBA b K

35 19.01 19.01 nomorexa I10
BOJBI https://m.edsoo.ru/ff0d587a
CocraB ocHoBauuii. [Toustue 00 bub OK

36 TaB OCHOBaHU 2101 20.01 nomorexa I
WHIMKATOpaX https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacrinmeHHEIE

37 Y1 HEHACEHI peHHI)Iz acTBOPEL. MaccoBag 26.01 26.01 bubmorexa HOK

. P PbL- ' ' https://m.edsoo.ru/ff0d5b40
JIOJIsI BEIIIECTBA B PACTBOPE
[IpakTueckas padorta Ne 5 mo teme
«IIpuroroBiaeHne pacTBOPOB C K

38 pur T BT im pacts vp B ) 5801 2701 bubmmoreka 11O
onpeneéHHON MacCOBOM J0Jel https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOIO BEILIECTBAY»

39 Kontponpnas pabora Ne2 o reme 02.02 02.02 bubmuoreka LIOK
«Kucnopox. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
O :

40 KCHJIbI: COCTaB, KJacCH(pUKAIIHS, 04.02 03.02 bu6munoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Toyuenue u XuMHu4YecKe CBOMCTBA Bi6 OK

oTeka
41 KHCJIIOTHBIX, OCHOBHBIX U aM(OTEpHBIX 09.02 09.02 nommorexa 1

OKCH 0B

https://m.edsoo.ru/ff0d664¢
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OcHoBaHus: cocTaB, Kiaccupuxamnus,

bu6mmoreka [JOK

42 11.02 10.02
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
Ilomyuenue €CKHe CBOMCTBA b K
43 Ty4 HI/IU U XMMHYECKHE CBOICTB 16.02 16.02 ubmorexa L{O
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocTas, knacc Ka b K
44 HCITIOTBI TaB, KJaccU(UKaIus, 18.07 17.07 n6moreka 11O
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
I -
45 OJIy4€HHME U XMMUYECKHUE CBONCTBA 25 02 24.02 bubmmorexa [IOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conn (cpenHue): HOMEHKIIATYpa,
46 cnocoérfl)non )GHI/ISI XI/IMI/I‘IZ(I))KI/IC 02.03 02.03 bubmorexa HOK
. T ’ ' ' https://m.edso00.ru/00ad9474
CBOMCTBa
[Tpaktrueckas pabora Ne 6. Pemenue
AKCIIEpUMEHTAJIbHBIX 3a]1a4 110 TEME bub OK
47 P s 04.03 03.03 nosmorexa I
«OCHOBHBI€ KJIACCHI HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIIMHCHUI»
I'enernyeckas CBSI3b MEXIY KilaccaMu bu6mmoreka [JOK
48 AV E 09.03 09.03 nomoTexa I
HEOPraHWYECKUX COCTMHEHNUN https://m.edso00.ru/00ad9a50
bubmioreka [IOK
49 O000611IeHME U CHCTEMATH3aIMS 3HAHUH 11.03 10.03
HI . https://m.edso0.ru/00ad9ch?2
Kontponbnas pabora Ne3 o reme Bu6 110K
HOJINoTEKA
50 "OCHOBHEIC KJIaCChI HCOPraHUUECKHUX 16.03 16.03
o P https.//m.edso0.ru/00ad9%1la
COCIUHCHUMN
[TepBbIie MONBITKY KJIACCH(PUKALTUH
51 XHMHUYECKHUX 3JIEMEHTOB. IloHATHE O 18.03 17.03 bubmorera TIOK
’ ' ' https://m.edso00.ru/00ad9ffa
rpynmnax cXOJIHbIX 3JIEMEHTOB
[Tepuognueckuii 3aK0H 1 Bu6 OK
52 [Tepuognueckas cucrema XUMUYECKUX 23.03 23..03 nommorexa L1

anemenToB J[. 1. MenaeneeBa

https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
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bu6mmoreka [JOK

53 Ilepuoppl, rpynnsl, MOATPYIIIIEI 25.03 24.03
PUOABL TPY ATPY https://m.edsoo.ru/00ada52¢
Ctpoenne atroMoB. CocTaB aTOMHEIX b K
54 Tp 06.04 06.04 n6moreka 11O
snep. U3oTomnsl https://m.edsoo.ru/00ada342
CrtpoeHue 3MeKTPOHHBIX 000JI0UEK Bt OK
55 aTOMOB 3J1eMeHTOB [leprnonnueckoin 08.04 07.04 nbmmotera L
https://m.edsoo.ru/00ada6bc
cuctemsl . 1. Menaeneera
XapaKTepucTUKa XUMHUUYECKOTO
3JIEMEHTA I10 €ro IMOJIOKEHUIO B
56 N 13.04 13.04 bubmorera IIOK
[Tepuognueckoii cucreme 1. . https://m.edsoo.ru/00ada824
Menneneena
3nayenue [lepuoanueckoro 3akoHa A
57 pa3BUTHUS HAYKU I/I"Hpaj(TI/IKI/I. 1. . 15.04 14.04 bubmotexa [JOK
MenpeneeB — yu€HBI, eIaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PesepBHEIi ypok. O000IEHNE U
58 CI/ICTIe)MaTI/B:III)I/ISI 3HAHHIT / 20.04 20.04 bubmorexa HOK
. ' ' https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepounasi pabota
Kontponbnas pabora Ned o reme Bu6 OK
59 «CtpoeHue aToMa. XMMHUECKasl CBSI3b» 22.04 21.04 nommoreka L1
. https://m.edso0.ru/00adb486
/ Beepoccuiickas mpoBepodHas pabora
DIIEKTPOOTPHUIIATEIbBHOCTh ATOMOB
60 pooTpuIl 2704 2704 bu6mmoreka [JOK
XUMHYECKUX DJICMEHTOB https://m.edsoo.ru/00adaab8
Honnas XxuMHu4YecKas CBsI3b
61-62 29.04 28.04 bubmorexa HOK
(cxatue TeM) https://m.edsoo.ru/00adac34
KoBaseHTHas mosipHast XUMUYCCKast
63 P 04.05 04.05 bubmorexa IIOK
CBSI3b https://m.edsoo.ru/00adaab8
64 KoBanenTHas HenossipHas XMMUY ecKas 06.05 05.05 bubmotexa [JOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
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CBs3b

https://m.edsoo.ru/00adaab8
12.05

bu6mmoreka [JOK
65 C 1 11.05 11.05
TENEHb ORMCICHIA https://m.edsoo.ru/00adae28
66 OKHUCIUTETLHO-BOCCTAHOBUTEIILHBIC 1 13.05 18.05 bubmoteka IJOK
peakiuu https://m.edso0.ru/00adb076
bubmioreka [IOK
67 1 18.05 19.05
OKHCHTEH 1 BOCCTAHOBHTE.IH https://m.edsoo.ru/00adb076
PesepBublii ypok. O0001mEHNE 1
P P ?1 bu6moreka [JOK
68 CUCTEMATU3ALMS 3HAHUHN 110 TEME 1 20.05 25.05
https://m.edso0.ru/00ad9cb?2
«CTtpoeHue aToma. XMMUYECKasl CBSI3bY
P % . 0600
€3€pBHBII YPOK 0 ?eﬂne u 1 25 05 26.05 bubmotexa [JOK
CUCTEMATHU3ALINS 3HAHUHA https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
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9 KUIIACC

KoaunuyecTBo 4acoB

JlaTa u3y4eHus JJ1eKTPOHHbBIE
Ne udpoBbie
Tema ypoka Kourpon | IIpakru uugp
n/n Bcero bHBIE YecKue o6pasoBaTebHbIE
padoTnI padoThl 9 «A» 9 «b» pecypenl
Knacc Knacc
[Iepuonnuecknii 3aK0H.
[Tepuognueckas cucrema Bu6 OK
1 XUMHUYecKkux aniemeHToB /1. 1. 1 02.09 01.09 nosmorexa I
https://m.edsoo.ru/00adb59e
MenneneeBa. MacTpykTaxk o Th Ha
YpOKE.
3aKOHOMEPHOCTH B U3MEHEHUH BuG 10K
noIMoTEKA
2 CBOMCTB XUMHYECKHUX AIEMEHTOB 1 04.09 04.09
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
Knaccudukamnus 1 HOMEHKIIaTypa bu6mmoreka [JOK
3 Purcan M 1 09.09 08.09 1
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
Buabl XuMu4ecKoM CBS3U M THUITHI b K
4 A : 1 11.09 11.09 nommorexa 11O
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbsnas padora Nel mo teme
) «[loBTOpEHUE U yriayOieHne 3HaHuH 1 1 16.09 15.09
OCHOBHBIX Pa3/IeNioB Kypca 8 Kjiacca
Knaccudukamnus XuMudeckux bu6mmoreka [JOK
6 buran 1 18.09 18.09 nosmotexa I
peakiui Mo pa3JIuyHbIM MpU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHYECKOU Bu6 110K
nOIMOTeKA
7 eakuu. [IoHSATHE O TOMOI€HHBIX U 1 23.09 22.09
peaidt https://m.edsoo.ru/00adbe9a
TeTepOT CHHBIX PEAKITUIX
Bbu6moreka [JOK
8 IloHsiTHe O XUMUYECKOM PaBHOBECUH. 1 25.09 25.09
P https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

@DakTopsl, BIUAIOIUE HA CKOPOCTh
XMMHUYECKOH peakuy U MOJI0XKEHHUE
XUMHUYCCKOI'O paBHOBCCHA

OKHCIUTEIRHO-BOCCTAHOBUTEILHBIC

bu6moreka [JOK

XUMHUECKHE CBOMCTBA HA MPUMeEpPE

9 30.09 29.09
peakiuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIUTHIECKOI Bu6 110K
HOINOTEKA
10 nccormaru. CUIbHBIE U CIIA0BIE 02.10 02.10
s At https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
bu6mmoreka [JOK
11 HounEble ypaBHEHUS PeaKAil 07.10 06.10
P bearh https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KHUCIIOT U Bu6 110K
HOINOTEKA
12 OCHOBAHUI B CBETE IPEACTABICHUN 09.10 09.10
pvﬂ https://m.edsoo.ru/00add5d8
00 DJICKTPOIMTHYCCKOM TUCCOIIUALINH
XUMHUYECKHE CBOMCTBA COJIEU B CBETE B LIOK
NOJIMOTEKA
13 MIpeACTaBIEHUI 00 14.10 13.10
et . https://m.edsoo.ru/00add8b2
ANEKTPOIUTHICCKOMN TUCCOIUAIINH
bu6morexa [JOK
14 TlousiTe o THAPOIN3E COJIEN 16.10 16.10
AP https://m.edsoo.ru/00add9d4
O0001IeHr e U cucTeEMaTU3aIys N K
15 . i 21.10 20.10 nomorexa O
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckast padbora Ne 1. Eu6 10K
HOINOTEKA
16 «PelieHue dxcnepuMeHTAIbHBIX 23.10 23.10
P https://m.edsoo.ru/00addbfa
3a1a4y
KonTtponbsHas padora Ne2 o teme B 10K
NOJIMOTEKA
17 «ODIIEKTPOIINTHYECKAS JUCCOLIMALIN. 06.11 06.11
p a At https://m.edsoo.ru/00addecO
XUMHUYECKHUE PEAKIIUU B PACTBOPAX)
18 OO01mas XxapakTeprCcTHKa TaJoreHOB. 1111 10.11 bubmotexa [JOK

https://m.edsoo.ru/00addfe2



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

Xnopooaopo. CossiHast KHCIIOTa,

bu6mmnoreka [JOK
19 XHMHYECKHE CBOMCTBA, IIOJyUICHHE, 13.11 13.11
e https://m.edso0.ru/00ade104
MPUMEHEHUE
[TpakTrueckas padorta Ne 2 mo Teme En6 LIOK
nOIMOoTEKA
20 «lTonydueHre consIHOM KUCIOTEHI, 18.11 17.11
v . . https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOMCTB»
Brrunciienust mo ypaBHEHUAM
21 XAMHUYECKUX PEAKIIMI, €CIIA OIUH U3 20.11 20.11 bubmmorexa LHOK
P ’ ' ' https://m.edso0o.ru/00ade488
peareHToB JIaH B U30BITKE
OO01as xapakTepUCTHKA 3JIEMEHTOB buomoteka IIOK

22 T Xapatep 25.11 24.11 nommoreka L1
VIA-rpynmst https://m.edsoo.ru/00ade64a
AJUTOTPOITHBIC MOJAU(PUKALIMK CEPHI.

Haxoxaenue ceprl U e€ coequHeHU Bbubmuoreka [IOK

23 A P o 27.11 27.11 nommoreka L1
B IIpUpoJic. XMMUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
CepoBOIOPOI, CTPOCHHE, b K

24 POBOAOPOZ, €1p 5 02.12 01.12 nomorexa O
¢busnyecKrue 1 XUMHUYECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxcuapl cepel. CepHasi KUcCoTa, Eub 10K

HOJINoTEKA

25 M3MYeCKre U XUMHUYEeCKIe CBOMCTBA, 04.12 04.12
¢ https://m.edsoo.ru/00adea28
MPUMEHEHHUE
XUMHYECKHE PEAKIUY, JIeKALUE B
OCHOBE MPOMBINIJIEHHOTO CII0C00a
MOJIYYCHUS CEPHOM KHCIIOTHL.

26 yd P 09.12 08.12 bu6mmoreka [JOK
XUMHUECKOE 3arps3HeHHe https://m.edsoo.ru/00adec8a
OKPY’KAIOIIEH Cpelbl COEAUHEHUSIMU
cepsl

27 Brruucienne MaccoBoi 10U BBIXOAA 11.12 11.12 Bbu6moreka [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
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MIPOAYKTA PEaKINU

https://m.edsoo.ru/00adec8a

OO0m1as xapakTepHCTUKA JIEMEHTOB
VA-rpynisl. A30T, pacCipoCcTpaHeHHe

bu6moreka [JOK

28 16.12 15.12
B IIpupoJie, GpU3ndecKue u https://m.edsoo.ru/00adeeab
XUMHUYECKHE CBONCTRA
AmMuax, ero gpusnyeckue u Eub 110K

nOIMoTEKA

29 XUMHUYECKUE CBOMCTBA, OJIYYCHUE U 18.12 18.12

v https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[Ipaktryeckas padota Ne 3 mo Teme BuG 1OK
nOIMOTEKA

30 «ITonyuyenne aMmmuaka, MI3y4deHHUe ero 23.12 22.12

. y y https://m.edsoo.ru/00adf180
CBOICTBY
A3oTHasg xuciora, e€ GU3nICSCKHUe U b K

31 1, b 25.12 25.12 nommorexa 11O
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHuE HUTPATOB U COJIEH
aMMOHHUS B KaU€CTBE MUHEPAIBHBIX Eu6 10K

noIMoTEKA

32 oOpeHuii. XUMHUYECKOE 30.12 29.12
yAooP . https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYIKAIOIIEH CPeIIbl
COCTMHCHUSIMU a30Ta
®docdop. Oxcun pochopa u

33 (1)00(%)0 pHasI Kﬂfﬂ((i))Ta q)(1)1/11)3n(q\e/:z:me " 13.01 12.01 butmmorexa [IOK

P L ' ' https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOTyYeHUE
Hcnonp3oBanue hocharos B
Ka4ueCTBE MUHEPAJIBHBIX yI00pECHUIA.

34 p VYIl p 15.01 15.01 bu6nmunoreka [JOK
3arpsi3HeHHE MPUPOIHON CPEIb https://m.edso00.ru/00adfc20
¢dbocdaramu
VYraepon, pacnpocTpaHeHUE B

bu6mmoreka [JOK
35 npupojie, pU3ndecKre U XUMHUECKHe 20.01 19.01 nommorexa 1

CBOIiCTBa

https://m.edsoo.ru/00adfd9c
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Oxkcunel yriaepoaa, ux Gu3ndecKkue u
XUMUYECKHE CBOMCTBA.

bu6mmoreka [JOK

36 22.01 22.01
DKOJIOTHYECKHE MTPOOIJIEMBI, https://m.edsoo.ru/00adfebe
cBsi3aHHbIE ¢ okcuoM yriepoza (1V)
bu6mmoreka [JOK
37 VroapHas KUCJIOoTa U €€ coln 27.01 26.01
https://m.edsoo.ru/00ae006¢
[IpakTueckas padorta Ne 4 mo reme
"IToydyeHue yriIeKHCIOro rasa. b K
38 yHenue yr 29.01 29.01 no/morexa I10
KauectBennas peakiust Ha kapOoHat- https://m.edsoo.ru/00ae027e
nou"
[TepBoHavaIbHBIC TOHATHS 00 Eu6 10K
HOIMOTEKA
39 OpPraHUYeCKUX BEIECTBaX KaK O 03.02 02.02
p H https://m.edsoo.ru/00ae054¢
COEMHEHUSX yriepoaa
bubmoteka IJOK
40 KpeMmHuuii u ero coequaeHus 05.02 05.02
P A https://m.edso0.ru/00ae080a
[Ipaktueckas padorta Ne 5. Pemenue
IKCIEPUMEHTAIBHBIX 3a7a4 110 TEME b K
4 pu A 10.02 09.02 nomorexa O
«BakHeiime HeMeTaJIIbI U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHUD)
KonTtponbHas pabora Ne3 o reme Bu6 LIOK
noIMoTEKA
42 «BaxHen1me HeMETAJIBI U X 12.02 12.02
https://m.edsoo.ru/00ae0el8
COEIUHEHUDY
OO6m1ast XapakTepUCTHKAa XUMUYECKHX
3JIEMEHTOB — METAJIIIOB.
Merannnyeckas CBsI3b U bub K
43 17.02 16.02 nomotexa O
MeETaJNINYECKas KpUcTaTndecKas https://m.edsoo.ru/00ae103e
pemérka. dusnyecknue cBoncTBa
METAJJIOB
44 XUMHUECKHE CBONCTBA METAIJIOB. 19.02 19.02 bubmoteka [JOK
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DJIEKTPOXUMHUYECKUI P
HaNpsKEHUH METaJIIOB

https://m.edso0.ru/00ael156

O61ue criocoObl MoNTy4eHus
MetaytoB. CiiaBel. Beraucnenus mo

bu6mmoreka [JOK
45 ABHCHUSAM XUMUUYECKUX PCAKIUH, 24.02 26.02
P peakd https://m.edso0.ru/00ae1156
€CITH OJTUH M3 PEAreHTOB COJICPIKUT
MIPUMECH
bubmioreka [IOK
46 Ilo € 0 KOppo3 eTaIo 26.02 02.03
HATHE O KOPPOSHH METAILIIOB https://m.edso0.ru/00ael278
bu6mmoreka [JOK
47 03.03 05.03
[lenounpie meraet https://m.edsoo.ru/00ael4b?2
@)
48 KCHUJIbl ¥ TUIPOKCHUIBI HATPHUS U 05.03 09.03 bubmuorexa IIOK
KaJus https://m.edsoo.ru/00ael4b?2
49 HlenoquoseMeanume METaJUIbl — 10.03 12.03 bubmotexa [JOK
KaJIBIUHA Y Mardui https://m.edsoo.ru/00ael5e8
bu6moreka [JOK
50 Baxnelimue coequue Ka 12.03 16.03
HEHIIH AMHCHITL QBT https://m.edsoo.ru/00ael5e8
O0001IeHnEe U cucTEMaTU3aIUs
51 Hj H 17.03 19.03
3HAHUHI
JKéctroc 0 CcoCOoOEI €€
59 TKOCTH BOIBI ¥ CII Bl 1903 53.03 bubmioreka [IOK
yCTpaHEHUS https://m.edso0o.ru/00ae1886
IIpakTuueckast padora Ne 6 1o TeMme
53 ")IlzéCTKOCTB BOpBI U METOHbI €8 24.03 26.03 Bubmiorexa LIOK
| A A ' ' https://m.edsoo.ru/00aelae8
yCTpaHCHHUS
bu6moreka [JOK
54 ATOMUHAA 26.03 06.04
https://m.edsoo.ru/00aelc64
AmdboTepHbIE CBOMCTBA OKCHUA U b K
55 orep it 07.04 09.04 n6moreka 11O

TUAPOKCUIA

https://m.edsoo.ru/00aelc64



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

bu6mmoreka [JOK

56 Keneso 09.04 13.04
https://m.edso0.ru/00ael1d86

Oxcuabl, THAPOKCUIBI U COJIH JKeje3a b K

57 it np it 14.04 16.04 nommoreka 11O
(1) u xenesa (1) https://m.edsoo.ru/00ae35e6
O000111eHNE U CUCTEMATA3ALHS

58 Hj H 16.04 20.04
3HAHUI
[IpakTueckas paborta Ne 7. Pemenue
DKCIIEPUMEHTAIILHBIX 3a1a4 10 TEME bu6 OK

59 put A 21.04 23.04 nosmotexa I
«Baxkueiinme MeTaanbl U UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS
Berancnenust mo ypaBHESHUSIM
XHUMHYECKUX PEAKIUH, €CITU OJWMH U3

50 peareHToB JlaH B U30bITKE UJIH 23.04 2704 bubmioreka [IOK
COJCP)KHUT MPUMECH. BrrauciaeHus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BBIXOA MPOAYKTa
peaKuuu
O000111eHNE U CHCTEMATHA3AIHS

61 Hj H 28.04 30.04
3HAHUHI
KonTtponbnas pabora Ned o reme

62 «Baxxueiime MeTaanbsl 1 UX 30.04 04.05
COEIMHEHUSY
BemtectBa u MaTepHalinsl B bub OK

63 = 1atep 05.05 07.05 nosmotexa I
IIOBCEIHEBHON )KU3HHU YEIIOBEKA https://m.edsoo.ru/00ae3f50
XUMHUIECKOE 3arpsI3HEHNe bub OK

64 arp 07.05 11.05 nomotexa I
OKpY’Karo1ei cpesbl https://m.edsoo.ru/00ae4270
Posp xumuu B perieHuun bub OK

65 P 12.05 14.05 nosmotexa I
IKOJIOTUYECKUX MTPOOIIeM https://m.edso0o.ru/00ae4270

66-68 PesepsHbIii ypok. O0001IICHNE 1 14.05 18.05 bubmotexa [JOK



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

CHUCTEMAaTHU3allUI 3HAHUU
(Cxatue Tem)

19.05
21.05
26.05

21.05
25.05

https://m.edso0.ru/00ae0d0a

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68



https://m.edsoo.ru/00ae0d0a




ITPOBEPAEMBIE TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOMU

OBPA30OBATEJIbHOI NPOT'PAMMBbBI

8 KVIACC

Kon
NMPoOBEPSIEMOT0
pe3yJibTara

IIpoBepsieMble npegMeTHbIE Pe3yabTAThI 0CBOEHHS OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusi

1

[To Teme: «IlepBoHavanbHbIE XUMUYECKUE TTOHSATHS

11

pacKpepIBaTh CMBICT OCHOBHBIX XMMHYECKHX TIIOHATHUH: aTOM,
MOJIEKYJIA, XUMHYECKUM DJIEMEHT, NPOCTOE BEUIECTBO, CIOXKHOE
BEII[ECTBO, CMeECh (OAHOPOAHAS W HEOJHOPOAHAsS), BAJICHTHOCTH,
OTHOCHUTENIbHA aTOMHAasi W MOJIEKyJisipHas Macca, KOJMYECTBO
BEIlIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas J0JiI XHUMHUYECKOTO
AJICMEHTa B COCAMHCHWH, MOJIIPHBIA O0BEM, XMMHUYECKAs pPEaKIlus,
KIaccu(pukanus — peaknHii:  peakuu  COCNMHCHWs,  PEaKIuu
pa3NOXKEHMs, pEaKIMU 3aMEIICHUs, peaknuuu OOMEHa, OHK30- U
SHJOTEPMUYECKUE PEaKIMU, TeraoBod 3(ddexT peakiuu, pacrtBop,

MaccoBasi J0Jis BellecTBa (MPOLEHTHAs! KOHIIEHTpAIsi) B pacTBOPE

1.2

WIUIIOCTPpUPOBATh B3aUMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHSATUN U

MNPUMCHATD 3TH IMOHATHA IIPHU OIMMCAHUN BCIICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BATb XUMHUUYCCKYIO CHUMBOJIMKY JId COCTaBJICHUA (I)OpMy.]'I

BCIICCTB U ypaBHeHI/Iﬁ XHUMHYCCKUX peaKLlPIfI

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXpaHCHHUA MacCChbl BCUICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O YUYCHHUA, 3aKOHaA

ABorazipo

1.5

OIIpCACIIATD BaJICHTHOCTb aTOMOB 3JICEMCHTOB B 6I/IHapHBIX

COCOAMHCHUAX

1.6

KJIaCCU(UIIMPOBATh XUMHUYECKHE pPEaKIMH ([0 YUCIY U COCTaBy

YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, [0 TEIIIOBOMY 3PP eKTy)

1.7

BBIYUCIATE OTHOCUTCIIBHYHO MOJICKYJEIDHYIO W MOJEIPHYHO MAacCChI

BEIIIECTB




1.8

BBIYUCIATE MACCOBYIO JOJIKO XHUMHUYCCKOI'O 3JICMCHTA I10 Q)OpMYJ'Ie

COCIUHCHUS,

1.9

BBIUHCIIATh MaCCOBYIO JTOJIIO BEILIECTBA B PaCTBOPE

1.10

MPUMEHSITh €CTECTBEHHOHAYYHbIC METOJbI MTO3HAHUS — HAaOII0JICHHE,
W3MEpEeHHEe,  MOJEIUPOBAHUE,  OKCIEPUMEHT  (pealnbHbIi U

MBICJICHHBIN )

ITo Teme: «BaxxHemume NpEACTABUTCIIN HCOPIraHNYICCKHUX BCUICCTB»

2.1

PaCKpbIBaTb CMBICJI OCHOBHBIX XHUMHWYCCKUX MMOHSITHH: OKCHI,

KucCjioTa, OCHOBaHHC, COJIb

2.2

onpeACIATb MPUHAMJICIKHOCTb BEIICCTB K OHpCI[CJIéHHOMy KJIaccy

COeAMHEHUH 1o popMyam

2.3

KJ'IaCCI/I(i)I/ILII/II)OBaTB HCOPraHM4YCCKUC BCUICCTBA

2.4

XapakTepu3oBaTh (OMHCHIBATh) OOIIME XUMHYECKHE CBOMCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPXkAasl OMHCaHHE MpHUMepaMu

MOJIEKYJIIPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI

2.5

IIPpOrHo3upoBaTh CBOICTBaA BEIICCTB B 3aBUCHUMOCTH OT HX
Ka4CCTBCHHOI'0O COCTaBa, BO3MOXHOCTH MPOTCKAHHA XHUMHUYCCKUX

npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CIIEOBAaTh IPaBUJaM IOJb30BAaHMS XMMHUYECKOM MOCyIoH U
nmabopaTopHbIM 00OpYy/OBaHHEM, a TaKXKe INpaBWJIaM OOpaIIeHUs ¢
BEIIECTBAMU B COOTBETCTBMM C MHCTPYKIMSIMH IO BBIIOJHEHHUIO
1a00paTOPHBIX XMMUYECKUX OIBITOB MO MOJYYEHUIO U COOMPAHUIO
ra3o0o0pa3HbIX BEIIECTB (BOZOPOJA M KHUCIOpPOJa), MPUTOTOBJICHUIO
pacTBOPOB € OMNPENENEHHOM MAacCOBOM JIOJEd PACTBOPEHHOrO
BELIECTBA, JIAHUPOBATh U IPOBOANUTH XUMUYECKHE IKCIIEPUMEHTHI 110
pacrio3HaBaHUIO PpACTBOPOB IEJIOYEH M KHUCJIOT C IOMOILIBIO

MHAMKATOPOB (JTakmyc, ¢heHondTanent, METUIIOPAHXK U APYTUe)

2.7

IIPOBOJUTH PACUETHI IO YPABHEHUIO XMMUYECKOM peakuuu

ITo Teme: «llepmomnueckuii 3akoH u Ilepuonnueckas cucrema
xumuyeckux snementoB JI. WM. MenneneeBa. CTpoeHHE aTOMOB.

Xummaeckast CBsI3b. OKHCINTEIHEHO-BOCCTAHOBUTEIILHEIC PEaKIum»

3.1

PaCKpbIBAaTh CMBICJI OCHOBHBIX XHMHYCCKHUX MMOHSITHH: AApO aTtoMma,
AJIEKTPOHHBIM CIIOM aToma, aToMHas oOpOuTalb, pajuyc aToMma,

XUMHUUYCCKasA CBA3b, ITOJIAPpHAA W HCIOJSIPHAsA KOBAJICHTHAsA CBA3b,




QJICKTPOOTPHULATCIIbBHOCTG, HOHHAdA CBA3b, HWOH, KA4TUOH, 4aHHWOH,

CTCIICHb OKHCIICHUA

3.2

KJIaccu (i)I/IIII/IPOB aThb XUMHUYCCKHUE DJIEMCHTHI

3.3

ONHCHIBATh M XapakTepu3oBaTh TabmuuHyr (opmy I[lepuommueckoit
CHUCTEMbl XHMHUYECKUX D3JEMEHTOB: pa3juyaTh TMOHSATUS «TJaBHas
noarpynna (Arpymma)» u  «mobouyHas mnoarpynmna (brpymma)y,

«MaJble» U «OONbIIneY I CpuoOabl

3.4

packpeiBaTh cMbicn Ilepmogmueckoro 3akoHa J[.M. Menneneesa:
JEMOHCTPUPOBATh TOHUMAHUE MEPUOINYECKO 3aBUCUMOCTU CBOWCTB
XUMUAYECKUX DJIEMEHTOB OT HX mojdokeHus B [lepuonnueckoit

CUCTEMC

3.5

COOTHOCUTh  OOO3Ha4yeHus, KOTOpble HUMeEKTCS B  Talnuue
«Ilepmognueckass ~ cucrtema  XUMHYecKHX  anemeHToB  JI.U.
MeneneeBa» C YHMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XHUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsiy sAnpa, oOlee Yucio

AJIEKTPOHOB U PACIPEEICHUE UX 10 3JIEKTPOHHBIM CIIOSIM)

3.6

OonpeaAcCIATh CTCIICHb OKHCJICHUSA 9JICMCHTOB B 6I/IHaprIX

COCOAMHCHUAX

3.7

OTIpEACNSITh BHUJ XUMHUYECKOH CBsI3M (KOBAJICHTHAass W WOHHAs) B

HCOPraHN4ICCKUX COCANHCHUAX

9 KIIACC

Kon
NPoBepsieMoro
pe3yabrara

IIpoBepsiemMble MpeAMeTHbIE Pe3yJIbTAaThl 0CBOCHHSI 0CHOBHOM
00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust

1

ITo Teme: «BeliecTBO U XUMHYECKast peakuus»

11

pacKphIBaTh CMBICIT OCHOBHBIX XHMHUYCCKHUX IMOHSATHIA: PacTBOp,
AIIEKTPOJIUTHI, HEIJICKTPOJIUTHI, SJICKTPOJIUTHYECKAsT IMCCOLMAIIHS,
peaKlid HOHHOrO OOMEHa, KaTallM3aTop, XHMHUYECKOe paBHOBECHE,
o0paTuMbIe u HeoOpaTHMbIe peakiuu,
OKHCITUTEIIbHOBOCCTAHOBUTEIILHBIC peaKIum, OKHCITUTETb,
BOCCTAaHOBUTENb, OKHCICHHE W BOCCTAaHOBIICHHE, AJUIOTPOIHS,
aM(pOTEepPHOCTh,  XMMHYECKas  CBS3b  (KOBaJIGHTHAas, HWOHHAafd,

MCTaJIJII/I‘IeCKaH), KpucTalJinuecKas peméTKa, CIIJIaBbl, CKOpPOCTb




XUMHYECKOU pCaKuu

1.2

HIIIOCTPUPOBATE B3aWMMOCBA3b OCHOBHBIX XHMMHUUYCCKHUX MOHATHHA H

MMPUMCHSATD 3TH MOHATUSA TP OIMCAHHUU BCIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJISITh YPaBHEHUS SJEKTPOIMTHUECKON IHMCCOLMALMU KHUCIOT,
1ieJIo4ed M COJIEH, TOJIHBIE M COKpall€HHbIE YpPaBHEHHUS PpEaKIUi

HOHHOTO 00OMeHa

1.4

pacKkpbIBaATh CYIMHOCTb OKHUCIIUTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ

MoCPCaACTBOM COCTABJICHUS 3JICKTPOHHOI'O OajaHca dTHX peaKHI/Iﬁ

1.5

IIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKLIUU

Ilo Ttemam: «Hemerambpl U uUX coenuHeHUA» U «MeTauibl U UX

COCOHUHCHMU

2.1

XapaKTepru30BaTh (OMHUCHIBATH) OOMIHE U CHENU(DUIESCKIE XUMHIECKIE
CBOMCTBA TMPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPXKIAs OMHCAHHUE
MPUMEPAMH MOJIEKYJIIPHBIX M HOHHBIX YPAaBHEHUIN COOTBETCTBYIOIIMX

XUMUYECKUX PEaAKIAMN

2.2

COCTaBJIATh YpPaBHCHUA peaKuHﬁ, MOATBECPKAAOIUNX CYIICCTBOBAHUC

TCHECTUYCCKOM CBSI3HU MCXKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

IMPOrHO3UPOBATH CBOIICTBA BCIICCTB B 3aBUCMMOCTU OT UX CTPOCHUA,
BO3MOXHOCTHU MPOTCKAHUSA XUMHYCCKUX npeBpameHHﬁ B Pa3JIMYHBIX

YCIIOBUSIX

2.4

ClleIoBaTh NpaBUJIaM  TOJb30BAaHHUS XHMHUYECKOM MOCyInod U
1abopaTopHbIM 000pYyJOBaHHEM, a TaKXKe MpaBHJIaM oOOpalleHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUHSIMH IO BBIIOJIHEHUIO
71a00PaTOPHBIX XMMUYECKUX OIBITOB IO IMOJYYEHUIO U COOMpPAHUIO

ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIEKUCIIOrO ra3a)

2.5

MNpOBOAUTL pPCAKIUH, TMOATBCPKAAOMIUC KAa4YCCTB €HHBIM COCTaB
pa3JMYHbIX BCIICCTB: pacCno3HaBaTb OIBITHBIM HyTéM XJIopuna-,
Opomua, wommna, kKapOonar, docdar, cuamKaT, Ccyiabdar,
T'HAPOKCUAWOHBI, KAaTHOHbI aMMOHHA, HOHbI HM3YUYCHHLIX MCTAJIJIOB,

MPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB

[To Teme: «Xumus u oKpyxaromas cpeaa»

3.1

pacKpblBaTh  CMBICI OCHOBHBIX XuMHYeckux moHstui: [IJK

BEIICCTBA; KOPPO3HA METAJUIOB

3.2

NPUMCHATL OCHOBHBIC OIICpallun MBICTUTEIIFHOM ACATCIIBHOCTH —




aHaJgM3 ¥ CHUHTE3, CpaBHEHHE, O0000IIeHHe, CHCTEeMAaTH3aIINIo,
BBISBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3ed — JUIA  H3Yy4YCHHUS
CBOMCTB BEIIECTB M XHMHUYECKUX pEAKIMH; €CTCCTBEHHOHAyYHBIC
METONbI TO3HAaHUS — HaOII0JAeHNe, W3MEpPEeHUe, MOJECIMPOBAHUE,

SKCHEPUMEHT (peabHbII 1 MBICIIEHHBIN)




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1

HepBOHa‘IaHBHBIe XUMHUYECCKUEC ITOHATU A

11

[Ipenmer xumuu. Poiib XMMUM B KHU3HU 4YEIOBEKAa. XUMHUA B CHUCTEME HayK.
Tena m BenjectBa. @U3HUECKHE CBOMCTBA BEWMIECTB. ArperaTHOe COCTOSIHUE

BCIICCTB

1.2

Iloustue o METOAaX IMO3HAaHUA B XUMUH. Yucteie BCIICCTBA U CMECCH. Croco0b1

paszesieHus cMecen

1.3

ATOMBI M MOJIEKYJIBI. XUMHYECKHE HJIEMEHTbl. CHMBOJBI XUMHUYECKUX

aneMeHTOoB. [IpocTble u cioxHbIe BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUE€HUE

1.4

Xumunueckas popmyna. BaneHTHOCTP aTOMOB XUMHUYECKHX JIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocraBa  BemecTB.  OTHOCUTENbHAass  aTOMHas  Macca.
OTtHocuTeNbHas MOJIEKYJIIpHas Macca. MaccoBast 4011 XUMHUYECKOr0 3JIEMEHTa

B COCIMHCHHUH

1.5

KomnuectBo BemiectBa. Mosib. MonsipHas Macca. B3auMoOcCBSI3b KOJUYECTBA,
Macchl M YHCIa CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacuérsl mo dopmynam

XUMHUYECKUX COCTUHEHUHU

1.6

du3nuecKkre M XUMUYECKHE SBJICHHSA. XUMHUYECKas peaKknuga " eé IMPHU3HAKHU.
3aKkoH COXpaHCHUA MACChl BCUICCTB. XUMHUYECKHE YpaBHCHUA. KJ'IaCCI/I(i)I/IKaL[I/IH

XUMHUYECKUX PEAKIHil (COeAUHEHUS, pa3JIOKEeHUs, 3aMelIeHus, 0OMeHa)

1.7

XUMHUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKON MOCYOH, C ITpaBHIIaMU
paboTel B JabopaTtopun W npuéMamu oOpamieHuss ¢ JabopaTOPHBIM
0o0opyll0OBaHMEM, H3Y4YEHHE U OIHcaHue (U3NYECKUX CBOMCTB 00pa3oB
HEOPraHWYEeCKUX BEIIECTB, HaOiojeHue (¢u3nyeckux (IJIaBJIEHUE BOCKA,
TasHUE JIbJ]a, pacCTUpaHUE caxapa B CTYIKE, KHIIEHUE U KOHJEHCALUs BOJBI) U
XUMHUYECKUX  (TOpEHUE  CBEYM, [POKAJMBAaHUE MEIHOH  IPOBOJIOKH,
B3aUMOJICHCTBME MeJla C KHUCIOTOW) SBJIEHUW, HAONIOJAEHHWE U OIHUCAHHE
MPU3HAKOB TPOTEKAHUS XUMHYECKUX peakinuid (pa3jokKeHHue caxapa,
B3aMMOJICWCTBUE CEPHOW KHCIOTHI C XJIOpUAOM Oapus, pasioXKeHue
ruapokcuga meau(ll) mpu HarpeBaHuu, B3auMOJEHCTBUE KeJe3a C PaCTBOPOM

comu menu(ll), nzyduenne crocoOoB paszaesieHust cMecei (C TOMOIIBI0 MarHuTa,




¢bunbTpoBaHMe, BBIIApUBAHUE, MUCTHIUISILMS, XpoMmaTorpadus), MpoBedeHUE
OYHMCTKH ITOBAPEHHOM COJM, HAOIIOICHNE U ONKMCaHUE Pe3yIbTaTOB MPOBEICHUS
OIbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXpPAHEHUsI MacChl, CO3JaHUE Mojenen

MOJIeKY1 (IIIapOCTEPIKHEBBIX)

Baxneimme npeacraBuTeIM HEOPraHMIECKUX BEIIECTB

2.1

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopom — 3jeMEHT UM MpOCTOE
BemiecTBo. Haxoxxnenue kucimopoia B NMpUpoAe, (PU3NYECKUE U XUMUYECKHE
cBoiictBa (peakiuu ropenusi). Okcuasl. [lpumenenue kucinopona. CrocoObl
MONyYSHHS] KHCIIOpola B JIA0OpaTOPHH W TMPOMBIILIEHHOCTH. KpyroBopot

Kuciopoza B npupozae. O30H — amioTponHas MoAupUKalus KUcIopoaa

2.2

TemioBoi 3ppexT XMMUUECKON peaKkui, TEPMOXUMUUECKHE YPAaBHEHUS, IK30-
U DHI0TEpMUYECKHE peakuuu. TolIuBo: yrojib U MeTaH. 3arps3HeHHue BO31yXa,

yculieHHe MapHUKoBOro 3¢ dekra, pazpyeHne 030HOBOTO CII0s

2.3

Bonopon — anemeHT u mpocroe BemecTBo. HaxokeHne Bogopona B HPUPOIE,
¢u3MUecKre W XHMHYECKHE CBOWCTBA, IPUMEHEHHE, CIOCOObI TOTyYCHHS.

Kucmaors! u comn

24

MounsipHblil 00bEM ra3zoB. Pacuérel 10 XUMHUYECKUM YPaBHEHUSIM

2.5

dusnyeckue cBoiicTBa BoAbl. Boma kak  pactBopurtenb.  PacTBOpHI.
HaceliienHble 1 HEHACHIIIEHHBIE PACTBOPHI. PacTBOPHUMOCTh BEIIECTB B BOJIE.
MaccoBasgs o1 BemiectBa B pacTBope. XHMMHMYECKHE CBOMCTBA BOJBIL.
OcHoBanusi. Ponb pacTBOpoB B IpuUpoje U B KU3HHU yenoBeka. KpyroBopot
BOABI B IMpupoje. 3arps3HeHue NpUPOAHBIX BoA. OXpaHa U OUYHCTKA

MIPUPOJIHBIX BOJ

2.6

Knaccuduranus neopranuueckux coeaunenuit. Oxcuabl. Kiaccudukanms
OKCHJOB: cojeoOpa3ytomue (OCHOBHBIE, KHUCJIOTHbIE, aM{(pOTepHbIE) U
HecojyieoOpasyromue. HoMmeHnkinatypa okxcuaoB. dusnueckue U XUMHYECKHE

CBOMCTBa OKCHOB. HonyquI/Ie OKCH 0B

2.7

OcHoBanus. Kiaccupukanus ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknaTypa ocHoBaHuil. DU3nueckne U1 XMMUYECKUE CBOICTBA

ocHoBaHuil. [Tonydenue ocHoBaHUM

2.8

Kucnotel. Knaccuduxauuss xucinor. Homenknarypa kuciaor. Ousudeckue H
XUMUYECKUEe CBOMCTBa KuCHIOT. Psnm aktuBHOcTu MetauioB H.H. Bbekerona.

[Tonyyenue KUcIoT

2.9

Comu. Homenknatypa coneil. dusnyeckne U XUMHYECKHE CBOMCTBA COJICH.

ITonyuenue coneit




2.10

I'enernueckas cBS3b MCXKAY KiIaCCaMM HCOPraHUYCCKUX COeIVHEHUMN

2.11

XUMHUYECKMI  DKCIIEPUMEHT: KA4eCTBEHHOE OIPEICICHUE COIepKaHUus
KHUCIOpOoZa B BO3JyXe, IOJydyeHHe, coOupaHHUe, paclio3HaBaHUE U H3y4YEHUE
CBOWCTB KHCIIOpO/a, HaOIIO/IEHUE B3aMMOJICHCTBHUS BEIIECTB C KUCIOPOAOM H
YCJIOBHSI BOSHUKHOBEHHMS M MPEKpaAIeHUs TopeHus (Ioxxapa), 03HaKOMJIIEHHUE C
oOpa3naMd OKCHUJOB M ONUCAaHUE UX CBOMCTB, IOJy4YeHUE, COOMpaHueE,
pacrio3HaBaHHe U HM3Yy4€HHE CBOICTB BOJOpojaa (TOpeHue), B3auMOJeHCTBHE
Bozgoposia ¢ okcuaoM memau(ll) (Bo3MOXHO MCIOIB30BaHKUE BUIEOMATEPHUAIIOB),
HaOmoeHne oO0pa3loB BELIECTB KOJWYECTBOM 1 MOJb, HCCIeI0BaHUE
O0COOEHHOCTEH pacTBOpPEHMsI BEIIECTB C pa3IMYHOM pPacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHOW MAacCOBOM J0JIE€H pacTBOPEHHOIO
BEIECTBA, B3aWMOJIEHCTBHE BOABI C MeETaJUIaMH (HATPUEM M KaJIbIIUEM)
(BOBMOXKHO HCIIOJB30BaHHE BHUACOMATEPUATIOB), OIPEACIECHUE pPAcTBOPOB
KUCIOT W IMIellouell ¢ MOMOUIbI0 HWHIMKATOPOB, HCCIeNOBaHHE 00pa3loB
HEOPraHUYECKUX BEIIECTB pPAa3lIWYHBIX KJIAcCOB, HaONOJeHHE HM3MEHEHUs
OKpacKd MHAMKAaTOPOB B pPAacTBOpax KUCIOT U LIEJNOoYed, H3yYyeHue
B3auMmonericteus okcuna meau(ll) ¢ pactBopom cepHOl KUCIOTHI, KHCIOT C
MeTaJlJIaMH, peakuil HelTpaau3aliy, MoilydeHne HepacTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOT0 MeETajlla JApPYyrMM U3 pacTBOpa COJM, pelIeHue
AKCIEpPUMEHTAJBbHBIX 3a/lau 1o Teme «BaxkHeimme kiacchl HEOPraHUYECKUX

COEIMHEHUN»

[Tepuoanyeckuii 3akoH U [lepuoanueckas cucrema XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHne aToMoB. XUMHU4YECKas CBA3b. OKUCIUTENbHO-

BOCCTAHOBUTCIIbHBIC PCAKIIUN

3.1

[lepBble MOMBITKH KIaCCH(PUKALMK XUMHUYECKHX »dJeMeHTOB. I[loHsiTHe o
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEIOYHBIE M MICJIOYHO3EMEITbHBIE METaJUIbI,
raJIOTeHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT ampoTepHbIC

OKCHUJbI U TUAPOKCHUBI

3.2

Ilepnonnuecknii 3akoH. [lepuoanyeckas cucrema XuMHIECKUX 3j1eMeHTOB [ 1.
Menpeneesa. KopoTkonepuoanas u JUTMHHOIIEpU O/IHAS dbopmbl
[Tepuonnyeckoit cucrembl xumuueckux 3yemeHntoB J[.M. Menjaeneena.
[lepuoapl u rpynnbl. @U3HYECKUNA CMBICH MOPAIKOBOIO HOMEpPA, HOMEPOB

MIEpUOJa U TPYMNIIbI ATIEMEHTA

3.3

Crpoenne aromoB. CoctaB aTOMHBIX sep. M3oronsl. DnekTponsl. CTpoeHue

NIEKTPOHHBIX 000J04YeK aToMOB NepBbIX 20 XMMHYECKHUX DIIEMEHTOB




[Tepuonnueckoit cucremnl .M. MenaeneeBa. XapakTepuCTUKa XUMHYECKOTO

3JIEMEHTA 110 ero noJioxkenuto B [lepuognueckoit cucreme JI.1. Menpaeneera

3.4

3aKOHOMEpPHOCTH M3MEHEHHS pajJdyca aTOMOB XHMHYECKUX JJIEMEHTOB,
METaJUIMYECKUX M HEMEeTa/NIMYEeCKUX CBOWCTB IO TpynnaM U Iepuoiam.
3navenue Ilepuonnueckoro 3akona u Ilepruogmueckoil CUCTEMbl XMMUYECKHUX
AJIEMEHTOB JUIA Pa3BUTHSA Hayku W npaktuku. J[.MI. MenneneeB — y4€HbIA U

rpaxxiaHuH

3.5

Xumuueckass cBsi3b. KoBaneHTHass (moisipHass W HEMOJSIPHAsl)  CBSI3b.

3JICKTpOOTpI/II_IaT€JIBHOCTB XUMHYECKUX 3JIEMEHTOB. MloHHAasI CBSA3b

3.6

Crenenp okuciaeHusa. OKUCINTEILHOBOCCTAHOBUTEIbHEIC peaKknuu. HpOL[GCCBI

OKMCJIEHUS U BOocCcTaHOBJIEHU. OKMCIMTEIN U BOCCTAHOBUTEIN

3.7

XUMHUYECKUH HKCIEPUMEHT: H3ydyeHHe O00pa3loB BELIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJEHCTBHE TMAPOKCHJA LIMHKA C pPacTBOPAMM KHCIOT H
LIEeJIOYEH, MPOBEACHUE ONBITOB, WIUIIOCTPUPYIOIIUX MPUMEPBI OKHCIUTEIBHO-

BOCCTaHOBUTENBHBIX peakiuil (TOpeHHe, peaKIuu pa3ioKeHHs, COeTUHEHNUS )

9 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

BeHIeCTBO U XUMHUYCCKasd pCaKuus. HOBTOpeHI/Ie

11

[Tepnonnueckuit 3akoH. llepronnueckast cucreMa XuMH4YeCKuX 3yemMeHToB [[. 1.
MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUHM CBOMCTB
XUMHWYECKUX 3JIEMEHTOB IEPBBIX TPEX NEPHOJIOB, KaJUsl, KaJbIUs W HX
COCIMHEHU B COOTBETCTBHM C MOJIOKEHHUEM 3JeMeHTOB B llepuogmueckoi

CUCTCMC U CTPOCHUCM HUX AaTOMOB

1.2

CrpoeHue BemecTBa: BUABI XUMHUYECKOM CBA3M. THIBI KPHUCTAIIIMYECKUX
pEemETOK, 3aBUCMMOCTh CBOWCTB BEILIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKH
U BHJIa XUMHUYECKOl cBsi3u. Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYEeCKUX
BEIIECTB (MEXKIYHAPOIHAs M TPUBUAJIbHAsA). XMMHYECKUE CBOMCTBA BEIIECTB,
OTHOCSIIMXCSI K  Pa3JM4HbIM  KjJaccaM HEOPraHMYeCKMX COEAMHEHMH,

TCHCTHUYCCKAA CBA3b HCOPIraHMYCCKHUX BCUICCTB

1.3

Knaccuukanus XuMHYeCKUX peakuil Mo pa3IuyHbIM IpU3HaKaM (110 YUCITy U
COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, IO TEIIOBOMY 3PQeKTy, Mo

W3MEHCHUIO CTEICHEH OKHCICHUS XHMMHYECKHX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




10 Y4aCTHUIO KaTaJII/I3aTOpa). 9K30- u OHAOTCPMHUYCCKUC pe€aKiuu,

TEPMOXUMUYECKUE ypaBHEHUS. [IOHATHE O CKOPOCTH XMMHYECKON pEeaKL U

14

[Tonsitue 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakuusax. [lonstue o
TOMOT'€HHBIX U F€TepPOreHHBIX peaknusax. [IoHATHe 0 XUMHUYECKOM PaBHOBECHUH.
@DaxkTophl, BIUAIOIME HA CKOPOCTh XHMHUYECKOM pEAKIMM M TIOJOKEHUE

XUMHUYCCKOI'O paBHOBECCHA

1.5

OKHCIUTENBPHO-BOCCTAHOBUTEIIbHBIE peakuuu, JIEKTPOHHBII OanaHc
OKHCIIMTEIbHO-BOCCTAHOBUTENBbHON  peaknuu.  CocraBiieHME  YpaBHEHHM
OKHUCJIMUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUA C MCIOJIB30BAHUEM METOAA

QJICKTPOHHOI'O OanaHca

1.6

Teopust AMEKTPOIUTHUECKON OUCCOLMALUU. DJIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Kartnonsl, annoHbsl. MexaHU3M AMCCOLMALIMM BEIIECTB C Pa3IMYHBIMU BUAaMU
XUMH4YEcKOl cBsi3u. Ctenenp aucconuanii. CuiabHble U caa0ble AIEKTPOIHTHI.
Peakuuu moHHOro oOMeHa. YCIIOBUSI MPOTEKAaHUSI pPeaKlHii MOHHOTO OOMeHa,
MOJIHBIE M COKpalll€HHbIE HMOHHBIC YpaBHeHHUs peakiuii. CBOMCTBAa KHUCIIOT,
OCHOBaHMH U colell B CBETE€ MPEACTABICHUNH 00 DIIEKTPOJIUTHUECKON

nuccouranuu. KauecTBeHHbIe peakuuu Ha HOHBL. [[oHsTHE 0 THapONIH3€e conen

1.7

XUMHYECKUU OKCIICPUMCHT: O3HAKOMJICHUE C MOACIKIMU KPUCTAJTTIMYCCKUX
pEmIETOK HEOPraHWYECKUX BEIIECTB — METAJIJIOB M HeMeTawioB (rpaduta u
anMasa), CIOKHBIX BEIISCTB (XJIOpPHIA HATpHsi); MCCIIENIOBAHUE 3aBHUCUMOCTH
CKOPOCTH XUMHYECKOW pEaKIuu OT BO3IACHCTBHUS pPA3IUYHBIX (PAKTOPOB;
UCCIIEZIOBAHNUE  DJEKTPOINPOBOJAHOCTH  PAcCTBOPOB  BEMIECTB,  Ipoliecca
Jucconuanmmym KUCIOT, H_IGJIO‘-IGI\/'I H colen (BO3MO)KHO HUCITIOJIB30BAHUC
BUJICOMAaTEPUAIIOB); IPOBEACHUE ONBITOB, WLIIOCTPUPYIOIIUX PU3HAKH
NPOTEKaHUs peakluii HOHHOTO oOMeHa (00pa3oBaHME OcCallka, BbIIEJICHUE ra3a,
o0Opa3oBaHKE BOJIbI); OIBITOB, WJUTOCTPUPYIOLIMX MPUMEPhl OKHCIMTEIBHO-
BOCCTAHOBUTENbHBIX PEAKIUI (rOpeHue, peakluu pa3iokKeHHs, COCIUHEHNUs);
pacro3HaBaHNe HEOPraHUICCKUX BEIIECTB C ITOMOIIBI0 KaYeCTBEHHBIX PEaKIni

Ha WOHBI; PCIICHUEC SKCIICPUMCHTAJIbHBIX 3ada4

Hemeramns! u ux COCAUHCHUA

2.1

OOmiast xapakTepucThka ranoreHoB. (OCOOCHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe cTerneHn okucieHus. CTpoeHune u PU3NIECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XWMHUYECKHE CBOWCTBA Ha TMpUMEpe XJopa
(B3auMozieiicTBHE € MeTaJUlaMM, HeMeTajllaMu, IejoyaMu). XJIOpOBOJOPOI.

ConsHas KHCJI0Ta, XUMHUYCCKHNEC CBOﬁCTBa, MOJYUYCHUC, IPUMCHCHUC. HeﬁCTBHe




XJIopa U XJIOpOBOJOpOAa HA OpraHM3M 4YCJIOBCKA. Baxneiinme XJIopuabl U UX

HaXO0XJICHUE B IPUPOJIC

2.2

O6mas xapakrtepuctuka 3y1emMeHToB VIA-rpynmbel. OcoOeHHOCTH CTpPOEHHUS
aTOMOB, XapaKTepHble cTerneHn okucieHus. CTpoeHue u pU3nUecKue CBOICTBA
IPOCTBIX BEIIECTB — KUCIOpPOJAa M Cepbl. AJIJIOTPONHBIE MOIU(UKAIUU
KHACIOpOAa M cepbl. XUMHUYECKHE CBOWcTBa cepbl. CepoBOAOPOI, CTPOCHHME,
¢usnyeckue W Xxumuueckue cpoiicTBa. OKcuAbl cephl Kak MPeACTaBUTENN
KHUCIOTHBIX OKcuoB. CepHasi KHUCIOTa, PU3UUECKUE M XUMHYECKHE CBOICTBa
(obmme kak MmpencTtaBUTENs Kjiacca KUCIOT M crneunduyeckue). XuMudeckue
peaKIy, JeXKallie B OCHOBE MPOMBIIUIEHHOI'O CHOC00a MOJIydEeHMsI CEpHOI
kucnotel. [Ipumenenue. Conu cepHOM KUCIOTHL, KaueCTBEHHAs peakuus Ha
cynabgaT-uoH. Haxoxnenue cepbl U €€ cCOeqUHEHHM B NpHupoje. XUMHUYECKOe
3arps3HEHHE OKpY’Kalollel cpelbl COeIMHEHHSIMU cepbl (KHUCIOTHBIE IOXKIH,

3arpsisHEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €ro MPeA0TBPAIICHUS

2.3

OO6mas xapakrepucTuka 3eMeHTOB VA-rpynnbl. Oco0EHHOCTH CTpOEHHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIIEHUS. A30T, pacipocTpaHEHUE B IPUPOJIE,
¢busnyeckue U XuMHYeCcKue cBoiicTBa. KpyroBopot a3ora B mpupoae. AMMUaK,
ero gu3nuecKkue M XMMHUYECKHE CBOWCTBA, MOJydyeHHe M mpumeHenue. Cosm
aMMOHHUA, MX (QU3NYECKMe U XUMHUYECKHE CBOMCTBa, I PUMEHEHHUE.
KauecTBeHHast peakuysi Ha MOHbI aMMOHUA. A30THasl KUCIIOTa, €€ MOJIy4YeHHE,
(u3nUeckue W XMMHUUYECKHE CBOMCTBAa (OOmIMe Kak MPEACTAaBHTENs Kjacca
KHACIOT U creuupuyeckue). VMcnonb3oBaHue HUTPATOB M COJIEl aMMOHUS B
Ka4eCTBE MUHEPAIBHBIX YAOOpeHHi. XUMHUECKOe 3arps3HEHHE OKpPYKalomen
CpeAbl COEAMHEHUSIMU a30Ta (KUCJIOTHBIE TOXKH, 3arPsI3HEHUE BO3/yXa, [TOYBBI

Y BOJIOEMOB)

2.4

®ocdop, amnorponssie Moaupukanuu (ocdopa, puznyecKue U XUMUUYECKHE
cpoiictBa. Oxcua docdopa(V) u  dochopHas kuciora, (U3HYECKUE U
XMUMHUYECKUE CBOWCTBa, moyiydeHue. Vcnonp3oBanue ¢ochaToB B KayecTBE

MUHEpaJIbHBIX YA0O0peHUN

2.5

OO6mrast xapakrepuctuka 3jeMeHToB |VA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIE€ CTENEHH OKUCICHUA. YTJEepod, allJIOTPOIHBIC
Momu(UKALIMK, PACHpPOCTpaHEHHE B MpHpPOAe, (PHU3UYECKHE W XUMUYECKHE
cBoiictBa. Ancopoums. Kpyrosopot yriepona B mpupoae. OKcuasl yriepoja,
uX (U3NUYECKHE U XUMUYECKHE CBOWCTBA, NIEWCTBHE HA JKUBBIC OPTraHU3MBI,

IMOJIYUCHUC U ITPUMCHCHHC. OKOJIOTHYECKHU € HpO6J’I€MBI, CBJA3aHHBIE C OKCHUJ0M




yriepoaa(lV); rumore3a riio0anbHOrO MOTENJICHUS KIMMAaTa; [MapHUKOBBIN
addext. YrompHas KHCIOTa W €€ Ccolnu, UX (UINYECKHE U XUMHUYECKUE
CBOMCTBa, MOJy4YeHHUE W HpUMeHeHHe. KauecTBeHHas peakivs Ha KapOOHAT-
WoHbI. M cronb30Banre KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH H

CEJIbCKOM XO3S1CTBE

2.6

IlepBoHayanpHbIe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHMSAX
yriepoja (MeTaH, 3TaH, 3THJIEH, AlETUJICH, 3TaHOJ, TIJHIEPUH, YKCyCHas
kucnota). Mx coctaB um xumumdeckoe crpoeHue. Ilonatue o Ouonormuecku
Ba)KHBIX BEIIECTBAX: JXUpaX, Oeikax, yrieBojax — M HUX pPOIU B IKU3HU
yenoBeka. MaTepuaabHOE €JUHCTBO OpPraHMYeCKMX M  HEOPraHWYecKHX

COEIMHEHUN

2.7

Kpemunii, ero ¢usnueckue ¥ XUMHYECKHE CBOWCTBA, TOJy4YeHHE U
npumenenne. CoennHeHus KpeMHusi B npupoge. OOmme mpeacTtaBieHus o0
oxcuze kpeMuusA(1V) u kpemHueBoit kucnore. CUIMKAThI, X UCIOIb30BaHUE B
OBITY, MEIMIIMHE, TPOMBIILICHHOCTH. BaxkHeHIIne CTPOUTEIIbHBIC MaTePHAIbL:
KepaMuKa, CTEKJIO, I[EMEHT, OCTOH, Xejae300eToH. I[IpobieMbl Oe301acHOro

HCII0JIb30BaHUs CTPOUTCIIbHBIX MAaTCPUAJIOB B HOBCCHHGBHOﬁ KHN3HHU

2.8

XUMHUECKUI HSKCHEPUMEHT: HM3yuyeHHEe 00pa3loB HEOPraHW4YeCKHX BEIIECTB,
CBOMCTB COJISIHOM KHCJIOTBI; IIPOBEIECHUE KAYECTBEHHBIX PEAKLMN Ha XJIOPHU -
WOHBI W HAOIIOJeHHEe TMPU3HAKOB HX MPOTEKAHUS; OMBITHI, OTpaKaloIIne
¢u3nUecKue U XMMHUYECKHE CBOMCTBA TAJIOTEHOB M UX COEIMHEHHH (BO3MOXKHO
UCMOJIb30BaHUE BHJIEOMATEPHAIIOB); O3HAKOMIIEHHE C 00pas3llaMH XJIOPHIOB
(ramoreHuI0B); O3HAKOMJIEHHME C oOOpasmamMu cepbl W €€ COCTUHEHUSIMHU
(BO3MOKHO  HCIIOJIB30BAHME BHJAEOMATEpUANOB); HaOmIOJeHHe Ipolecca
o0yrauBaHuUs caxapa I0J ACHCTBUEM KOHIIEHTPHUPOBAHHOM CEpHON KHCIIOTHI;
U3y4YE€HHE XUMHYECKUX CBOWCTB Pa30aBJIEHHOW CEPHOM KHMCIOTHI, IPOBEIEHUE
KayeCTBEHHON peakuuu Ha Cyiab(aT-MOH W HaOmoJeHue TMpu3Haka eé
MPOTEKaHUs; 03HAKOMJICHHE ¢ (U3NIECKUMHU CBOMCTBAMU a30Ta, ocdopa u ux
coeMHEeHUM (BO3MOXKHO HCIIOJb30BAHME BHJACOMATEpPHATIOB), 0Opa3lamMu
A30THBIX ¥ (POCPOPHBIX yIAOOPEHHMIT; MMOTyueHrue, coOupaHue, paclio3HaBaHUE U
U3y4CHHE CBOMCTB aMMHaKa; IIPOBEICHHME KAaYECTBEHHBIX pEaKIMil Ha HOH
aMMoHHA UM (QochaT-uOH U H3yUYEHHE TPU3HAKOB UX MPOTEKAHUS,
B3aUMOJIECTBUE KOHIEHTPUPOBAHHOW a30THOM KUCIOTHI C MeIb0 (BO3MOKHO
UCIO0JIb30BaHUE BHJIEOMATEPHANIOB); M3YyUYEHHE MOJENeH KpUCTAIMYECKUX
pemérok anMasa, rpaduTa, QyiepeHa; O3HAKOMJIEHHE C MPOIECCOM

aZcOpOIIMU PAaCTBOPEHHBIX BELIECTB aKTUBHPOBAHHBIM YITIEM U YCTPOWCTBOM




NpOTHBOra3a; MOJy4YeHHe, COOMpaHHe, PACMO3HABaHHE M W3YYEHHUE CBOWMCTB
YIJIEKUCIIOTO Tas3a; MPOBEICHHE KAaueCTBEHHBIX peakiuii Ha KapOoHAT- |
CHUIIMKAT-UOHBl M HW3Yy4YEHHE MPHU3HAKOB HMX MPOTEKAHUS;, O3HAKOMIICHHE C
MPOAYKIMEH CHIMKATHOW MPOMBIIUIEHHOCTH; PElIeHUE SKCIIEPUMEHTAIbHBIX

3aaa4 110 TEME «Baxmneinie HeMeTallIbl 1 HX COCOIUHCHUS)

MeTamnisl U ux COCAMHCHUA

3.1

OO0mas xapakTepuCcTHKa XMMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBaHUU UX
nonoxkenuss B I[lepuoandecko cucTeMe XUMUYECKHX 3yeMeHToB .M.
MenneneeBa u ctpoeHust atoMoB. CTpoeHHe MeTauioB. Metaumdeckas CBA3b U
METAJIJIMYECKasl  KPUCTAIUIMYECKAass PEIIETKA. JJIEKTPOXUMUYECKUH  psf

HaHpH)KeHI/Iﬁ MCTAJIJIOB

3.2

dusnyeckre U XMMHUYECKHE CBOMCTBAa MeTauioB. OOmme crnocoObl MOIydeHHs
MeTtasuioB. [IoHATHE 0 KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
koppo3un. CriaBsl (CTajb, Yyr'yH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHUE B

OBITY U TPOMBILUICHHOCTH

3.3

[llenounsie MeTasuibl: MoOJIoKeHUE B lleprojuueckoil cucTeMe XUMHUYECKUX
snemeHToB JI.M. MeHjeneeBa; CTpOCHUE UX AaTOMOB; HAaXOXJIEHUE B MPUPOJIE.
dusnyeckre U XMMHUYECKHE CBOICTBA (Ha MpuMepe HaTpus U Kanusi). OKCHAbI U
TUJPOKCUIbI HATpusd M Kaimusa. [IpuMeHeHue WIETOYHBIX METANIOB M HX

COEIMHEHUN

3.4

[llenouHo3eMenbHbBIE  METAJUIBl MarHMil W KajbLMil: IOJOXKEHHE B
Ilepuoanueckon cucreMe XuMu4eckux 3ieMenToB [[.M. Menaeneesa; crpoenue
UX aTOMOB; HaxOxJeHue B npupoge. OuU3snMUeckue U XUMHUYECKUE CBOWCTBA
Marius M Kanplus. Baxsellme coeauHeHHs KajblLMs (OKCHI, THIPOKCHL,

coiu). XKEcTkocTh BOABI U CIIOCOOBI €€ yCTpaHEHUS

3.5

AntomuHuii: nonoxxenue B Ilepumomguueckoil cucreMe XMMHYECKHX 3JIEMEHTOB
J.1. MenneneeBa; cTpoeHHe aToma; HaxokKJAeHUE B npupoxae. dusmueckue u
XUMHUYECKHUE CBOMCTBA aMOMUHUS. AM(OTEpHBIE CBOWCTBA OKCUAA W TUIPOKCHIA

AJITOMHUHU A

3.6

Keneso: nonoxenue B [lepuoanyueckoil cucreMe xuMudeckux sinemeHTon .M.
MeHzeneeBa; CTpOGHHE aTOMa; HAXOXKJeHHWe B mpupone. Puzmueckue u
XMMHYECKHEe CBOMCTBa jkene3za. Okcuibl, Tuapokcuasl u comu xenesa(ll) u

xenesa(lll), ux coctas, cBOMCTBa U NOJTyueHHE

3.7

XUMUYECKUU OKCIICPUMCHT: O3HAKOMJICHUC C 06p33HaMI/I MCTAJIJIOB U CI1JIaBOB,

nux (bl/IBI/ILIeCKI/IMI/I CBOﬁCTBaMH; HU3y4YCHUC PE3YJIbTATOB KOPpPO3UU MCTAJIJIOB




(BO3MOXKHO HCITOJIb30BaHUE BHUICOMaTEPHAJIOB), ocobeHHoCTEH
B3aUMOJICHCTBUSL  OKCHUJIa KaJbllMl M HAaTpusi C BOJOM  (BO3MOXKHO
WCII0JIb30BaHUE BUJICOMATEPHUANIOB); HMCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI;
mpolecca TOpeHUs JKelne3a B KuciIopoae (BO3MOXKHO HCIOJB30BaHUE
BHJICOMATEPUAJIOB); MPU3HAKOB IMPOTEKAHUSI KaYECTBEHHBIX PEaKIUi Ha MOHBI
(MarHusi, Kanublus, amoMuHus, nuHka, skenesa(ll) u xemesa(lll), memu(ll);
HaOII0ICHHE U OMMCAaHUE MPOILECCOB OKPAIIUBAHMS IUIAMEHH MOHAMH HATpPHS,
Kamuss W Kadblusd  (BO3MOXKHO  HCIIOJb30BAHHE  BHUJACOMATEpPHUAJIOB);
uccieoBanne aM(OTEPHBIX CBOMCTB THIPOKCHIA AOMUHUS W THAPOKCHIA
[MHKA; pELICHUE IKCIIEPUMEHTAIIbHBIX 3aJ1a4 10 TeMe «BakHeil e MeTaibl 1

HnX COCOUHCHUA

XuMHs 1 OKpy’Karouas cpena

4.1

Hosble MaTepuansl 1 TexHosoruu. BenjectBa u Marepualibl B MOBCEAHEBHOMN
JKU3HM 4YenoBeka. XUMHS U 310pOBbe. be30omacHoe ucronb30BaHUE BELIECTB U
XUMHUYECKUX peakiuii B ObiTy. [lepBas momomp mpyu XUMHUYECKHX OXOTax U

OTPAaBJICHUAX

4.2

OcHoBBI DKOJIOTMYECKOM  T'PaMOTHOCTH. XuUMHYECKOe  3arpsA3HEHue
okpysxatoeit cpeas! I[1IJIK. Poias xumun B perieHun 3K0JI0rH4ecKUX IpooieM.
[IpupoaHble MCTOYHMKH YTIIEBOAOPONOB (yrojb, HMPUPOAHBIA Ta3, HE(Th),

MPOAYKTHI UX MepepabOTKH, UX POJIb B OBITY U TPOMBINIJICHHOCTH

4.3

XUMHUECKUN dKCIIEPUMEHT: U3ydeHUe 00pa3lloB MaTEpHaNIOB (CTEKIIO, CILIaBbl

METAJIJIOB, IOJUMEPHBIE MATEPUAJIBI)




ITPOBEPAEMBIE HA OI'D 110 XUMHWHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJILHON
HPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O ObPA30OBAHUA

Kon
NMpoBEPSIEMOT0
TpeOoBaHMs

IIpoBepsiemble TPeOOBAHUA K NPEeIMETHBIM pe3y/ibTaTam
0a30BOr0 YPOBHSI OCBOEHHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbI OCHOBHOI'0 0011ero o6pa3oBanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

11

O TO3HABAaEMOCTH SIBJICHMHM MpPHUPOIbI, MOHMMaHHE OOBEKTUBHOM
3HAYMMOCTH OCHOB XMMHYECKOH HayKH KakK 00JIaCTH COBPEMEHHOrO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIIeW KyJbTypbl MU INPaKTUYECKOU
JEATEIbHOCTY 4YEJIOBEKa B YCJIOBUSX COBPEMEHHOIO OOILECTBA;

IMOHMMAaHHE MECTAa XUMUU CPCAU NPYTUX €CTCCTBCHHBIX HAYK

1.2

O HAayY4YHBIX MCTOHAaX IMO3HAHUSA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
TCOPECTUIYCCKUX MECTOAAX HMCCICAOBAaHUA BCIICCTB U  HU3YUCHUSA
XUMHNYCCKHUX pCaKHHﬁ; YMCHHC HCIIOJIB30BATh MOJCIIN JJIA

OOBSICHEHHSI CTPOCHUSI aTOMOB U MOJIEKYJI

1.3

o cepax mpodeccrnoHaTbHONU NEATETLHOCTH, CBSI3aHHBIX C XUMHUEH H
COBPEMEHHBIMU TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JIOCTHXKEHMAX
XMUMUYECKOH HayKH, YTO IO3BOJIUT OOYUYAIONMMCS paccMaTpHBaTh
XHMHUIO Kak cpepy cBoeil Oyaymiei npodheccHoHanbHON AeITeIbHOCTH
U CcleJaTh OCO3HAHHBIA BBHIOOP XUMHHM Kak MPOQHIBHOTO MpeaMeTa

IpU IEpexo/ie Ha YPOBEHb CPEIHEro o01ero oopasoBaHus

Biagenue cucremMoll XUMUYECKHX 3HAHMM M yMEHHE IPUMEHSTH

CUCTEMY XUMHYCCKUX 3HaHPII>i, KOTOpas BKIOYacCT:

2.1

BOKHEHUIINE XWMHWYCCKHE TIIOHATHSA: XUMHYECKHH DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CJOXKHOE BEIECTBO, OJHOPOAHAS U
HEOJTHOPOJIHAsI CMECh, OTHOCHTEIILHBIC aTOMHAas M MOJIEKYJIsIpHas
MaccChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MOJISIPHBIN
00BEM, OKCHJI, KHCIIOTa, OCHOBAaHHWE, COJIb (CpemHss), XUMHUYECKas
peaxkuus, peakmuu COCTUHEHHUsS, PEaKIUU PA3IOKCHUS, pPEaAKIINU
3aMelIeHUs, peakiuy oOMeHa, TerioBOM 3(QeKT peaxiuu, 3K30- U
SHJOTEPMUUYECKHE PEAKIIMH, PACTBOP, MAcCOBas JOJSI XUMHYECKOTO
AJIEMEHTa B COSAMHEHUH, MaccoBas JI0JIsl U MPOLIEHTHAsI KOHIICHTpaIus

BCIICCTBA B paCTBOPEC, AApPO aTOMaA, BJICKTpOHHLIﬁ cIion aToMa, aTOMHasd




opOutanb, paadyc aTroma, BaJEHTHOCTh, CTENEHb OKUCICHUS,
XUMHUYECKasi CBs3b, 3JIEKTPOOTPULIATEIBHOCTD, MOJSIPHAS] U HETIOJSpHAs
KOBaJICHTHAsi  CBs3b, MOHHAs  CBSI3b, METa/UIMYecKas  CBS3b,
KpUCTaZIMuecKass pewiérka (aToMHasi, WOHHas, MeTaJuln4yecKas,
MOJIEKYJISIpHAs), MUOH, KaTUOH, aHMOH, AJIEKTPOJIUT U HEIJIEKTPOJIHUT,
JNEKTPOJIMTHYECKAss JUCCOLMAlMS, pPEaKUdd HOHHOro oOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMM,  OKUCIUTENIb U
BOCCTAHOBUTENb, OKUCJIEHUE M  BOCCTAHOBJIEHUE, 3JIEKTPOJIM3,
XMUMUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBIC PEAKIIHH,
CKOpOCTb XMMMYECKOH peakuuu, kKarammszatop, IIJIK, xkopposus

MCTAJJIOB, CIIJIABBI

2.2

OCHOBOMOJIAralOlIMe 3aKOHbl XUMHH: 3aKOH COXPAaHEHUs Macchl,
nepuonnueckuii 3akoH J[.M. MenaeneeBa, 3aKOH TOCTOSIHCTBA

coCTaBa, 3aKOH ABOl"aI[pO

2.3

TEOPUH  XUMUU: aTOMHO-MOJIEKYJISIDHAsE ~ TEOpHs, TEOPHS

3IIEKTPOJIMTUUECKON T CCOLMAIIUT

Branenne ocHOBaMU XMMHYECKOW IPAMOTHOCTH, BKJIFOYAOIIEH:

3.1

YMEHHE IPaBUIbHO UCIIOIb30BaTh U3YUEHHbBIE BEIIECTBA U MaTEPUAIIbI
(B TOM uMcie MUHEpaJdbHble YIOOpEHHs, METaulbl M CIUIaBhbl,
OPOAYKTHl TMepepadOTKU MPUPOJHBIX HCTOYHHUKOB YIJIEBOJOPOIOB
(yrns, mpuponHoro rasa, HeTu) B OBITY, CEIBCKOM XO3sMCTBE, Ha
IPOU3BOACTBE U IOHMMAHME 3HAYEHUs JKUPOB, OEJIKOB, YIJIEBOAOB
JUI OpraHu3Ma 4yelloBeKa; YMEHHE IIPOrHO3UPOBATh BJIMSHUE BEILECTB

H XUMHUYCCKUX IIPOLECCCOB HA OpPraHMU3M YCJIIOBCKA U OKPYKAIOIIYHO

IPUPOJHYIO Cpeny

3.2

YMCHHUEC HUHTCIPUPOBATH XUMHYCCKUC 3HAHUA CO 3HAHUAMU APYTUX

y4eOHBIX TPEAMETOB

3.3

HaJIM4Yue OnbITa paboThl C Pa3IMYHBIMU MCTOYHUKAMU HH(pOpMAIUU
N0 XUMHUHM (HaydyHass M Hay4dHO-TIONYJIIpHasl JIUTEpaTypa, CJIOBapH,

CIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHUE 00BEKTUBHO OIICHUBATHh HHq)OpMaIII/IIO 0 Bf€OICCTBAX, HX
MMpEBpAICHUAX u MPAKTUYCCKOM MMPUMEHCHUHU u YMEHUC

HCIIOJIH30BaTh €& AJIA pCHICHU S y‘{e6HO-H03HaBaTeHLHBIX 3aJga4

BHa)IeHI/Ie OCHOBAaMHU M OHSITHUNHOI'O afmapara ¥ CHUMBOJIMYCCKOI'O

A3bIKa XMMHWHU OJIA COCTAaBJICHUA (bOpMy.]'[ HCOPraHMYCCKUX BCHICCTB,




ypaBHeHI/Iﬁ XUMHYCCKHUX peaKHHﬁ; OCHOBaMH XUMHUYECKOMH

HoMmeHKIaTypsl (IUPAC 1 TpuBHaIbHOM)

YMmeHue oOBSCHATH CBSA3b MOJIOKEHUs 3ieMmeHTa B Ilepuoaunueckoit

CUCTEMC C YHCJIOBBIMH XAPAKTCPUCTHKAMHM CTPOCHHA aTOMOB

5) XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsan sapa, oO0Ilee YHCIo
JJIEKTPOHOB), PACIPEIEICHUEM DSIEKTPOHOB IO HSHEPreTUYeCcKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KAIUS U KaTbIUI
[IpeacraBnenne 0  NEPUOAUYECKOM  3aBUCHUMOCTH  CBOWCTB
XUMHYECKUX JJIEMEHTOB (paguyc aToma, 3JIEKTPOOTPUIIATEILHOCTD),
6 OPOCTBIX M CIOXHBIX BEIIECTB OT IMOJIOKEHUSI DSJIEMEHTOB B
[lepuonuyeckoi cucreme (B MalblX MepHOJAaX U  IJIABHBIX
HOATPYIINAax) U 3JIEKTPOHHOTO CTPOSHUS aToMa
7 YMeHnue kiaccu PUIMpoBaTh:
7.1 XUMHUYECKHUE IJIEMEHTBI
7.2 HEOpraHUYECKUE BEIECTBA
7.3 XUMUYECKUE PEaKIIUU
8 YMeHue onpenensTh:
8.1 BAJICHTHOCTh M CTEMCHb OKUCICHHUS XHMHUYECKHX DJIEMEHTOB, 3apsii
' HOHA
8.9 BUJ XMMHUYECKOM CBSI3M M TUI KPHCTAUIMYECKOW CTPYKTYpHI B
' COCIIMH CHUSIX
8.3 XapaKTep Cpebl B BOIHBIX PACTBOPAX BEMIECTB (KUCIOT, OCHOBAHU)
8.4 OKHCITUTENTb U BOCCTAHOBUTEIb
9 YMeHue xapakTepru3oBaTh GU3NUECKUE U XMMHUYECKHE CBOICTBA:
MPOCTBIX BEHIECTB (KHUCJIOPOJ, O30H, BOAOpPOA, Trpadur, ammas,
9.1 KpeMHuH, a30T, Gochop, cepa, XJOp, HATPHH, Kaluuid, MarHui,
KaJILIIUH, QJTFIOMUHUH, JKEJIe30)
CIIOKHBIX BEIIECTB, B TOM YHCIE HMX BOIHBIX pPacTBOpPoB (BOja,
aMMHUaK, XJOPOBOAOPOA, CEPOBOAOPOA, OKCHIBI U THIPOKCHIIBI
9.9 metamioB |-lIA rpynmn, amomunus, menu (1), uunka, xeneza (Il u
' [11), okcunsr yrnepona (1l u 1V), kpemuus (1V), azota u dhocdopa (I11
u V), cepet (IV u VI), cepnucras, cepHas, a30THCTasi, a30THas,
dbocdopHas, yroiapHasi, KpeMHHEBAsI KUCIIOTAa U UX COJIH)
9.3 OPOTHO3UPOBATh M  XapaKTepU3oBaTh CBOMCTBA  BEIIECTB B




3aBUCUMOCTH OT HUX COCTaBa M CTPOCHH:A, NPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOfICTB, BO3MOXHOCTb IIPOTCKAHUA XUMHYCCKHUX

MIPEBPALLEHUN B Pa3JIMYHBIX YCIOBUAX

YMeHHe COCTaBIIATh MOJIEKYJIIPHBIE U HOHHBIE YPABHEHUS pPEAaKLUW, B

10
TOM YHCIIE:
10.1 peakiii HoHHOro oOMeHa
10.2 OKHCJIMTEIIbHO-BOCCTAaH OBUTENIbHBIX PEAKIUi
103 WUTIOCTPUPYIOIIMX XHMHUYECKHE CBOMCTBA H3YYEHHBIX KJAaCCOB
' (rpynn) HeOpraHM4eCKHX BELIECTB
104 MOJATBEPKAAIOIINX T€HETUYECKYIO B3aUMOCBSA3b MEXY HUMH
11 YMeHue BBIYHCIATD (MIPOBOINUTH PACYEThI):
111 OTHOCHTETFHYI0O MOJIEKYJSIPHYI0O W MOJISIDHYIO MacChl BEIECTB,
' MacCOBYIO JOJI0 XUMHUYECKOTO 3JIeMEHTa B COCTUHEHHUH
11.2 MacCOBYIO JOJIIO BEILIECTBA B paCTBOpE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB
114 0 YPaBHEHHSIM XHMHUYECKHUX pEaKIHA U HaXOJUTh KOJIHYECTBO
' BEIIECTBA, 00BEM U MACCy peareHTOB MM MPOTYKTOB PEaKIIUu
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH  METOJaMH  HAy4YHOTO  TO3HaHUs  (HaOnrofeHwue,
11 U3MEpeHue, HIKCIIEPUMEHT, MOICIIMPOBAHNE) TPU U3YUECHUHU BEILIECTB U
' XUMHUYECKUX SBJICHHM; YyMeHue cdopMmynupoBaTh MpodiieMy U
MPEIJIOKUTD MYyTH €€ pelIeHus
192 Oe3onacHOM pabOTBl C XUMHUYECKUMHU BEIIECTBAMU, XHMHYECKOM
' HOCYZ10H U JTJaOOPAaTOPHBIM 000PYyI0BaHUEM
npaBuiaMu 0€30MacHOr0 0OpalIeHHsI ¢ BEIECTBAMH, UCI0JIb3YEMbIMH
B TIOBCEIHEBHOM JKM3HU, MPABHJIAMU TTOBEICHHS B IEJSIX COCpEXKEHUS
123 37I0pOBbSl M OKPYKAIOIIEW NPUPOIHOW Cpeabl; MOHMMAHUE Bpeaa
' (omacHOCTH) BO3IEHCTBUS HAa KUBBIE OPraHU3MBI OMPEACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHUS M TPEIOTBPAIICHUS HX BPETHOTO
BO3/1€HCTBUS
13 Hannuue mpakTHYeCKWX HABBIKOB IJIAHHMPOBAHUS U OCYIIECTBICHUS
CIIEYIOLMX XUMUUECKUX IKCIIEPUMEHTOB:
131 W3Y4YCHHE U OMUcaHue (GU3MUECKHX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (I)I/I3I/I‘-ICCKI/IMI/I u XUMHUYCCKUMHU SBJICHUSMU, OIIBITHI,




HIUTIOCTPUPYHOIUEC ITPU3HAKU ITPOTCKAHNUA XUMHUYCCKUX peaI(I_II/II\/'I

13.2

M3YyYCHHUE CIIOCOOOB pa3jieleHns cMeceit

13.3

IIOJIy4YEHUE KHUCIOPOJAa M M3YYEHUE €ro CBOWCTB; IIOJyYEHUE
BOJOpPOJa M M3y4YEHUE €ro CBOWCTB; IOJYYEHHUE YIVIEKHCIOrO ra3a u

HN3YUYCHHEC €TO0 CBOﬁCTB; IMOJIYYCHUEC aMMHAaKa U U3YUYCHUE €T O CBOICTB

134

IIPUTOTOBJIECHUE pACTBOPOB C ONPENECIEHHOM MacCOBOM  JOJIEH

paCTBOPéHHOFO BCUICCTBA

135

IIPUMEHEHUE MHINKAaTOPOB (;1akmyca, METUJIOpaHka u
denondranenHa) A OMpeAENCHUsS XapaKTepa Cpelsl B pacTBOpax

KHUCHOT U LIeI04Yen

13.6

WCCIICIOBAaHNE W OINKCAaHHE CBOMCTB HEOPraHWYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHE B3aUMOJECUCTBUS KHUCIIOT C METasllaMH,
OKCHJIJaMM  METaJUIOB,  pPACTBOPUMBIMA U HEPACTBOPUMBIMU
OCHOBAHUSIMH, COJISIMM; IIOJIyYCHHE HEPACTBOPUMBIX OCHOBAHMIA;
BBITECHEHHE OJHOr0 MeTajula JpyrMM HW3 pacTBopa  COJM;
uccienoBanue amMQpOTEPHBIX CBONCTB THUIPOKCHIOB AJTIOMUHUS H

[IHKA

13.7

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a/la4 IO TEMaM: «OCHOBHEIE KJIaCCHI
HCOPraHN4CCKuX COG)II/IHCHHfI)); ((9H€KTPOJ'H/ITI/I'—I€CK35I
JAUCCOoUaILs, «BaxHelmue HeMeTamnbl M HX COCAUHCHUA,

«Baxkneiinme MeTauIbl U UX COSIUHECHUSY

13.8

XUMHYECKHE  OKCIEPUMEHTHI,  WJUIIOCTPUPYIOIIME  MpPU3HAKU
IPOTEKaHUS peakUUii MOHHOrO OOMEHA; KaueCTBEHHbIE PEaKLUU Ha
IPUCYTCTBYIOIME B BOAHBIX pacTBOpax MOHBL XJIOpPHI-, OpOMHI-,
uonua-, cyinbdar-, Qocdar-, KapOoHaT-,  CHUIMKAT-AHUOHBI,
TUAPOKCHUJI-MOHBI, KATUOHBI AMMOHMSI, MarHus, KajibLus, aJlOMUHUS,

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

14

YmMmenue:

141

NpEeACTaBJIATEL PE3YJIbTAaThl OKCIICPUMCHTA B q)opMe BBIBOI OB,
J0Ka3aTcibCTB, Fpa(i)I/IKOB u Ta6J'IHII U BBIABJIATH OMIHMPHUYCCKUC

3aKOHOMEPHOCTHU

14.2

YCTaHaBJIMBATh CBA3U MCKIY pCalbHO Ha6J'IIOI[aeMI>IMI/I XUMHNYCCKUMHU
ABJICHUAMHU U NIpoHeCCaMU, MPOUCXOAAIIUMHU B MaKpO- U MUKPOMHUPCE,

00BACHSTE IMIPUINHBI MHOFOO6paBI/I$I BCIICCTB




INEPEYEHD 9JIEMEHTOB COAEPXAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNH

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

HepBOHa‘IaHBHIﬂe XUMHUYECCKUEC ITOHATUA

11

Yuctelie BemecTBa U cMecu. CriocoObl pa3aeeHus cMeceit

1.2

ATOMBI W MOJICKYJIBI. Xumnuyeckre »diaeMeHTBl. CHMBOJIBI XUMHUYECKHUX

OJICMCHTOB. HpOCTBIC " CJIOXKHBIC BCIICCTBA.

1.3

Xumuueckas (I)OpMy.]'Ia. BaneHTHOCTH aTOMOB XMMHUYECKUX 31eMeHTOB. CTEIeHb

OKHCJICHUA

1.4

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OTtHocHuTeENbHAs aTOMHas Macca.
OTtHOCcHTEIbHAS MOJICKYJIApHasA Macca. MaccoBast 10 XMMHUYECKOT'0 dJIEMEHTa

B COCIMHCHHUH

1.5

KomnuectBo BemectBa. Monb. MonsipHass macca. MoJsipHbId 00bEM Ta3oB.

BzaumocBs3p KOJIMYE€CTBA, MAaCChl U YU CJIa CTPYKTYPHBIX CAWHUIL BCIICCTBA

1.6

®uU3NUECKUE U XUMUUYECKHE SIBJICHUS. XUMHYECKasl peakius U €€ MPU3HAKH.

3aKOH COXPaHEHUs MacChl BEIECTB. XUMUYECKUE YPaBHEHUS

ITepuonuueckuii 3axkoH u Ilepuoguueckasi cucTeMa XHMHYECKHUX 3JIEMEHTOB

J .. MenneneeBa. CTpoeHre aToMOB

2.1

[Tepnonnueckuii 3akoH. [lepruonnyeckas cucremMa XUMHYECKUX 3nneMeHToB JI.1.
Menneneesa. Ilepuonsl u rpynnbel. @U3NYECKUI CMBICT MOPSIKOBOrO HOMEpA,

HOMEPOB [IEPUOJA U IPYIIIHI JJIEMEHTA

2.2

Crtpoenne atomoB. CoctaB atoMHBIX sAnep. M3orombl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  00O0JIOYEK aTOMOB TMepBbIX 20 XUMHUYECKUX 3JIEMEHTOB

ITepnonmueckon cucremsl .M. MenneneeBa

2.3

3aKOHOMEpPHOCTH B M3MEHEHUHM CBOMCTB XUMHYECKHX AJIEMEHTOB MEPBBIX TPEX
MEepPUOJOB, Kallus, Kalblus (paamyca aToMOB, 3JIEKTPOOTPUIATEIHHOCTH,
METaJUIMYECKMX W HEMETAJUIMYEeCKHX CBOWCTB) M WX COCIMHCHHH B
COOTBETCTBHM C TIOJIOKEHHEM »dJeMeHTOB B Ilepuogumueckoil cucreme u

CTPOCHHUEM X aTOMOB

Crpoenue BeniecTa

3.1

Xumuueckast cBs3b. KoBasieHTHass (MOJSIpHAsT ¥ HEMOJISIpHAsi)  CBS3b.
DJEKTPOOTPUIIATEIBHOCTh ~ XUMHUUYECKUX  3JIeMEHTOB.  VoOHHas  cBs3b.

MeTtamnmnueckas CBSI3b




3.2

Tunel KpUCTAIMYECKUX PEmETOK (aTOMHAs, MOHHAsA, MeETaUIMyecKas),
3aBUCMMOCTh CBOWCTB BEIIE€CTBA OT THUIA KPUCTAIIMYECKON PEMIETKH U BHAA

XUMHYECKOU CBS3U

BaxHneiimme mnpeacTtaBUTENM HEOPraHMYECKUX BeIlecTB. Hemerambl U uX

COCOUHCHUA. Merannsl U ux COCANHCHUA

4.1

Knaccudukanus m HOMEHKIATypa HEOPTaHWYECKHUX COCTUHEHUN: OKCHIIOB
(coneoOpa3yrorrue: OCHOBHBIE, KHCIIOTHBIE, am(poTepHBIC) u
HecoJieo0pasyrolue; OCHOBaHUN (MIETOYM W HEpacTBOPUMEBIE OCHOBAaHUSA);
KUCIOT (KHUCIIOpOAcOoAepKale U OECKUCIOPOAHBIE, OJHOOCHOBHBIE W

MHOTOOCHOBHBIE); COJel (CpeqHUX U KUCTIBIX)

4.2

duznueckne W XUMHUYECKHE CBOMCTBA MNPOCThIX  BCIHICCTB-HCMCTAJUIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPOAa, Cepbl, a30Ta, pocdopa, yriaepoaa, KpeMHUs

4.3

duznueckne W XHUMHYECKHE CBOWMCTBA MMPOCThIX BCHICCTB-MCTAJJIOB: JIUTHA,
HaTpud, KajausAa, Marovud U KaJbluA, aJJIOMUHHUA, KEJIC3a. BHGKTpOXI/IMI/I‘-IGCKI/Iﬁ

pAl HAIPSKEHUM METAILIIOB

4.4

dOu3nYecKne U XUMHYCCKHUE CBOMCTBA BOJOPOAHBIX COCZ[I/IHCHI/Iﬁ HEMCTAJJIOB!

XJIOPOBOAOPO/IA, CEPOBOIOPO/IA, AMMHAKA

4.5

dusnveckre ¥ XMMHYECKHE CBOicTBa OKkcuaoB Hemetamio: cepol (1V, VI),
asora(ll, 1V, V), dochopa(lll, V), yrnepoxa(ll, 1V), kpemuus(1V). Ilonyuenune

OKCHA0B HEMCTAJJIOB

4.6

Xumudeckue cBorictBa okcuaoB: metamwioB |A-IIA rpynm, mmuka, memu(ll) u

xenesa(ll, 111). TTonydenne OKCHI0B METAILIOB

4.7

XuMu4eckue CBOICTBA OCHOBAHMNM M aM(OTEPHBIX T'MIPOKCUIOB (Ha ImpUMEpe
TMJIPOKCUJIOB  aJIIOMHHMS, Kene3a, uuHKa). [lomyuyeHue OcCHOBaHMH U

aM(OTEpHBIX THAPOKCHIOB

4.8

OO1me XMMHYECKHE CBOMCTBA KHUCIIOT: XJOPOBOAOPOIHOW, CEpOBOMOPOIHOM,
CEepHUCTOM, CEepHOM, a30THOHU, (ocdopHOW, KpeMHUEBOH, yronbHOU. OcoObIe
XUMHUYECKHUE CBOWCTBA KOHIIGHTPUPOBAHHOM CEPHOM M a30THOM KHUCIIOT.

[Tonmyuenue kucnot

4.9

OO0mme XuMuYeckue CBOMCTBa cpeaHux coseil. [lonyuenue coneit

4.10

[Tonyuenue, coOMpaHWe, paclnoO3HaBaHWE BOIOPOJA, KHUCIOPOAa, aMMHaKa,

YIIEKUCIIOro Ta3a B 1JabopaTopuu
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[Tonyuyenue amMmmuaka, CEpHOM M a30THOM KHUCIOT B NMpoMbIluieHHOCTH. O61mue

CII0COOBI MMOJIY4CHUA METAJIJIOB
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I'enernueckas cBI3b MCXKAY KiIaCCaMM HCOPraHUYCCKUX COeqVHEeHUMN

XUMUYECKHE PEaKINU

5.1

Knaccudukaius XuMUIECKUX PEAKIUI MO pa3IMYHBIM MpPU3HAKAM: 110 YHUCIY U
COCTaBy YYacTBYIOIIMX B pEaKIMH BELIECTB, MO TemIoBoMYy 3(hdexTy, Mo

H3MEHCHHIO CTEICHEH OKHCICHHS XUMHISCKUX DJIEMEHTOB

5.2

TemmoBoii 3¢ (HeKT XUMUIECKON PEeaKIHH, TEPMOXUMUYIECKIE YPaBHEHUS. DK30-

U DOHAOTCPMUUCCKUC PCAKIINH. TepMOXI/IMI/ILIeCKI/Ie YpaBHCHUA

5.3

OKHCAUTETPHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENN U BOCCTAaHOBHUTEIU.
[Tpoueccel  OKHCIEHMS W BOCCTAHOBJIIGHHUS.  DJEKTPOHHBIM  OayaHC

OKHUCJIMTEIIbHOBOCCTAHOBUTEILH OM PpCaKknu

5.4

Teopus >mekTpoauTUYECKOr auccounanuu. Katuonsl, aHHOHBI. DJIEKTPOJIUTHI U

HEOJICKTPOJIUTEL. CunnHbIE U caa0ble QJICKTPOJIUTHI. CreneHn Jucconuanmu

5.5

Peakunn moHHOrO OOMeHa. YCIIOBHUS MPOTEKAHHS PEAKIIM MOHHOTO OOMEHa,

IIOJIHBIE M COKPAIEHHBIE HOHHBIEC YPAaBHEHUS PEAKIINI

XUMHsI B OKpy>Karolas cpena

6.1

BemectBa u matepuanbl B IOBCEIHEBHOW JKM3HU 4YesioBeKa. be3ornacHoe
UCTONH30BAHUE BEIIECTB M XUMHUYECKUX pEaKIuil B nabopatopuu U OBITY.

HepBaﬂ IIOMOUIb MPHU XUMHUYCCKUX O0KOrax U OTPaBJICHUAX

6.2

XuMHUYEeCKOoe 3arps3HeHHE OKpYXKaromied cpeabl (KUCIOTHBIE IO,
3arps3HEHHUE TOYBBI, BO3AyXa W BOJOEMOB), CIIOCOOBI €ro IMPEIOTBPAIICHUS
[MpenenbHas gomyctumas kouueHntpamus BemectB (I1JIK). Poms xumum B
pPEIICHHHM DJKOJIOTMYECKHX TMpobsieM. YcuileHue mapHUKOBOro dddekra,

paspymeHu e 030HOBOI'0O CJI0s

6.3

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriepoaa, KpeMHUS U UX COEIAUHEHUH B
ObITY, MeOUIIMHE, HPOMBIIUIEHHOCTH M CeIbCKOM Xo3siictBe. IIpumenenue
METAJIJIOB U CIUIAaBOB (CTallb, 4YYI'YH, IIOpaTIOMUHHI, OpoH3a) B OBITY U
IIPOMBILIEHHOCTH UX coelnHeHui. [IoHATHE 0 KOPpO3UU METAJUIOB, OCHOBHBIE

CrocoOBI 3aIUThI UX OT KOPPO3HHU

6.4

[TpuponHbple HMCTOYHHUKH YTIEBOJOPONOB (Yrojib, MPUPOJIHBIN Ta3, HEPTH),

MPOAYKTHI UX TIepepaboTKu (OCH3MH), KX POJIb B OBITY U IPOMBIIIIIICHHOCTH

6.5

[lepBoHauanbpHBIC TOHATUS OO0 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHUSIX
yraepoaa (MeTaH, 3TaH, STUJICH, alleTUJICH, dTaHOJI, TIUIICPUH, YKCYCHAsI KACIIOTA).
[TonsiTMe 0 OMOJOrMUYECKN Ba)KHBIX BEIIECTBAX: KHUpaX, OeiKax, yrieBoaax — U UxX

POJIK B )KNU3HU YCIIOBCKA
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7.1 1o (opMynaM XUMHUYECKUX COEIMHEHUM
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