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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
OoOy4eHHMs, BOCHHMTAHMS M pPa3BUTUA OOYYAIOIIMUXCS CPEACTBAMHU y4eOHOIro
MpeaMeTa, YCTaHABIIMUBAECT 00s3aTeNbHOE IIPEAMETHOE COJIEpKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COIEPKAHUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3anuu TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEIbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIYKUT OCHOBOM Juisi (OPMHUPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOI U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011eH U (PyHKITMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOMN ACATEIHHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpaKeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHATHN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO MPUHLMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JPYyromMy, BBINONHAS (GYHKIUA OOBSICHEHHS M IPOTHO3MPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOJTYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKON COCTABISAIOLICH HAYYHOU KAPTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyKalomuil MUpY,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAUT (HOPMHUPOBAHWE 3HAHWK OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHMX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapaKTepa, sA3bIKa HayKd, B



OpyUOOLIEHUM K HAyYHbIM METOJAM I[IO3HAHMS MPU HW3YYEHUU BEIIECTB U
XUMHUYECKHUX PeaKiuid, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUH U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE 1NN, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4JaronmMxcss K CaMOCTOSTEIbHOM MO3HABATEIbHOM JE€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHUS, KIIIOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3UYHBIX BUJOB IE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOILEr0 MHpA, MCHOJIb3Yyd 3HAHUS W OMbBIT, MOJIYYCHHbIE MPU H3YYECHHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIeCO00pa3HOro TMOBEACHUS B OBITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIs W HANpPaBICHHOCTH NATbHEHUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
Jaca B HeJenmo), B 9 kimacce — 68 yacos (2 yaca B HEJEIIO).



COILEPKXAHUE OBYUYEHUASA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHe 0 MeTonax MO3HAHWS B XMMHMM. UHMCTBIE BEIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocTbie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyrna. BaaeHTHOCTP aTOMOB XHUMHUYECKHMX SJIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AWHUI] BeniecTBa. Pacu€rsl mo dopmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, pPACTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasiokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapus, pa3joKeHHUe TMAPOKCHIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapMBaHueE, AUCTWIIALUSA, XpoMaTtorpadus, TpOBEJCHINE OYUCTKH NOBAapEHHON
COJIM, HaONIOJEHWE W  ONUCAaHUE  pEe3yJbTaTOB  MPOBENCHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — 3jeMeHT U mpoctoe
BenlecTBo. Haxokaenuwe kuciaopoga B Ipupoje, (U3MUEecKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kucinopona. CrnocoOsl



MOJIYYCHHUST KHUCIOpoAa B JabopaTopuud W TPOMBINIUICHHOCTH. KpyroBopor
KHCJIoOpoaa B pupoae. O30H — auioTpoIHas MoAU(pUKaIU KACI0pOoaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — anemeHt m mpocrtoe BemectBo. Haxoxaenue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacpilieHHbIe ¥ HEHACBIIIEHHBIE PAacTBOPbL. PacTBOPHMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Kmaccudukanuss ocHOBaHUM: IMETOYM U  HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan aktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECICHHUE COICPKaHUs KUCIOpOoJa B BO3AYyXe, MOJTyUYCHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACMO3HABAHWE W W3y4YCHUE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHE PACTBOPOB C OIPEICIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



UCCJIEIOBAHUE O0pa3sLOB HEOPraHMYECKHUX BELIECTB pPA3IMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHINKATOPOB B PACTBOPAX KHCIOT W IIETOYCH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 33/lad Mo TeMme «BakHellne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCcANTETILHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKK KIaCCU(PUKALIMU XUMHUYECKUX dJIeMEHTOB. [loHsaTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkonepuonHas ©  JIuHHONEpuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. Ou3nyecKuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oromnel. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajinyca aTOMOB XUMHUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumuyeckas cBa3b. KoBajneHTHas (ToyisipHass W HEMOJISIpHAsi) CBSA3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAJUIOB, B3aMMOJICUCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanmusanuss MeXOpeIMETHBIX CBS3€M IPU WM3YYEHMM XMMHM B 8 KJlacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX EeCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAy4dHbIN (pakT, rumoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
W30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYNA, DJIEKTPUUYECKHUI 3apsjl, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHEHUM B COOTBETCTBUU C TIOJOXEHHUEM JJIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiysa XuMA4eCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (TI0 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TeroBoMy 3ddekrty, Mo
W3MEHECHUIO CTENEHEeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[TonsiTue 0 cKOpocTH XUMHUYECKOW peakinuu. [loHsATHE 00 00paTUMBIX W
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusax. Ilonsatue o karanuse. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMii C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuu noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpalll€éHHbIE HWOHHBbIC YypaBHEHUsI peakiuil. CBOMNCTBa KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — META/VIOB M HEMETa/UIoB (rpaduTa M anMmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBaHme oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu passIoKEHUs, COCIMHEHUS), paclo3HABaHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (PU3MYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nmpuMmeHeHue. [lelicTBue
XJIOpa U XJOPOBOAOPOZA HAa OpPraHu3M 4YeJioBeKa. BakHeWinme XJIOpUAbl U HX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMH4YecKkue cBorcTtBa. OKCHABI CEpbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS KJjacca KHUCIOT W crnenududeckne). XUMHYECKUE PEaKINH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cynbdar-uoH. Haxoxmenune cepbl U €€ COCIMHEHHWA B MpUPOJe. XUMHYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Cpellbl COCAUHEHUSIMU Cephbl (KUCJIOTHBIC JOXKIIH,
3arpsi3HCHHUE BO3IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCICHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
bu3ndecKue U XuUMHIecKkue cBoiicTBa. KpyroBopor azora B nmpupoje. AMMHAK, €ro
bu3nYecKue 1 XUMUICCKHAE CBOMCTBA, MOJydyeHrne u mpuMeHerne. Com aMMOHWS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHue, QU3NYeCKue U XUMHYECKHe
CBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  Clenu(puyecKue).
Hcnonb30oBaHWEe HUTPATOB U COJIeM aMMOHMST B KayeCTBE MMHEPAIbHBIX
yaoOpeHuil. XuMHUECKOE 3arps3HeHUE OKPYKarollel Cpeibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3JyXa, MOYBBI U BoAoEMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, U3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  ajuIOTPOIHBIE
MOAU(UKAIIUKA, PACTIPOCTPAHEHHE B Mpuponae, (U3NYECKUE U XUMHUYECKHE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOMCTBA, JEHCTBUE HA JKHUBBIE OPTaHU3MBbI,
MOJIYYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojgyyeHue W TnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-UOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEJILCKOM
XO34MCTBE.

[lepBoHavaNbHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoza (MeTaH, 3TaH, STUJICH, alleTUIICH, 3TaHOJI, TJIMIIEPUH, YKCYCHAasl KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKThI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpaX, OeNkax, yrieBojax — U ux
poJii B KM3HM 4YeloBeKa. MarepualibHOE €IMHCTBO OpPraHUYECKUX H
HEOPTaHUYECKUX COSTUHCHUM.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumeHenue. CoenuHeHHs KpeMmHHs B mpuponae. OOmme mpeacTtaBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
OBITY, B IIPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalbl: KEPaMHUKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobiempr 6€30MacHOrO HMCIOIB30BAHMUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 0Opa3IOB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHWE C O0Opa3lamMu XJOPHUAOB (TaJOr€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIIMBaHUs caxapa o JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEJECHUE KAaUECTBEHHOM peaKIuu Ha cyJibdar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHWE€ M U3YYCHHE CBOWCTB aMMHakKa, IpPOBEACHHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX [POTEKaHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTBI C MEJIbIO
(BO3MOXHO WCIIOJIb30BaHNE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mojelen
KPUCTAUIMYECKUX peIIETOK anmMasza, rpaduta, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBEICHUE KaueCTBEHHBIX pPEaKinii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO0mmast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKEeHUN MeTauoB. OU3nyecKknue U XUMUYECKHE CBOMCTBa MeTayioB. Obmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X NMPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnbl: nonoxeHue B [lepuoanyeckon cUCTEME XMMHYECKUX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUABl HaTpusd MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METAVIOB MU  MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METaIbl MarHuid MW KalblMK: IIOJIOXKEHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucremMme XMuMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HaGMFOIEHUE W OMUCAHUE MPOLIECCOB OKPAIIMBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTABbHBIX 3a7a4 1o TeMe «BaxkHenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroUEeh cpeanl (MpeaenbHas AOMyCTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanmusannss MeXnpeIMETHBIX CBSI3€d IPU H3YYEHHMM XMMHM B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOJIIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHITHUH, SBISIOIUXCS CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccupuKalusi, MepUOAUYHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBIEHUE, MAapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToOM, D3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIH],
U30TOINBI, PAJUOAKTUBHOCTh, MOJIEKYJIA, DJJIEKTPUUYECKUNA 3apsi, NPOBOIHUKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI00pEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
II0JIE3HBIE HCKOIIAEMBbIE, TOININBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacIIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACJIEIUIO, TIOHUMAHHsS 3HAYCHUS XUMHYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuei o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOICTBE MUpa U 00ILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3sHOOOpPAa3HON COBMECTHOW JEATENbHOCTH MpHU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OTOW Y4YEeOHOM EeATEIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKHM MU COCTAaBIIAIOLIME
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUH I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paboThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOMU



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CpEACTBAaMU HH()OPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHA OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aTKOTOs, HAPKOTUKOB, KYpEHHUS),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH [EATEIBHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaaIbHON IeSITSIFHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJle, OCHOBE €€ CYIECTBOBaHUS, IOHUMAHUE LIEHHOCTU 3I0POBOrO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIIeHHs MOCPEICTBOM METOJI0B XHMUH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHPOBO33PEHHS OOIIEHAYyYHbIE TOHATHS (3aKOH, Teopus,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAay4YHOW KapTUHE MUpA, U YHUBEpCAIbHbIC yueOHbIC ACHCTBUS (MO3HABATENbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
NEeSATETbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiicCTBUS

ba3oBble Joruyeckue aeiicTBUA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHWI: PACKPhIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHUS 1711 O0BSICHEHUS OTJIEIBHBIX (PAKTOB U SBJICHUM, BEHIOMPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUYECKHUE pacCykAeHUS (MHIYKTUBHBIC, ACIYKTUBHbBIC, 10 aHAJIOTUN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

YMEHHUE TMPUMEHSATH B TIpOIEcCCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ DJEMEHTa), XUMHUueckas ¢opMyna U ypaBHEHHE
XUMUYECKON PEAKIUU — MPU PEIICHUH Y4eOHO-TI03HABATENbHBIX 3371a4, C YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3y4aeMbIX MTPOIIECCAX U SBJICHUSX.

ba3oBble ucciaeaoBare/bCKue 1eCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUN;

NpUOOpPETEHUE OMNbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMH W TIPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO ONbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
pa3MYHBIX BUJIOB U (OPM MPECTABICHUS, OJIYyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEPkKAHUS, CIPABOYHbIC
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3ju4HbIE METOJbl U 3aMpPOChl MPU NOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 33/7a4 OMpeNeIEHHOrO THUIIA, MPUOOPETEHHUE OIbITa B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANBHYIO (hOpMY MpeAcTaBlIeHUsT HHPOPMAIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPYKAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI IPEI0KEHHOH 3a/1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W NIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1a60paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYpPMbD», KOOPAMHALIUSA
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUNA 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pPE3yabTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNeucTBUM, crnenuduueckue g OpeAMETHONM o0nactu  «XUMHUS», BUIABI
JEATeIBHOCTH 1O  TOJYYEHHI0O HOBOIO  3HAHUS, €ro HWHTEpIpETallH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyueHus B 8 kjacce npeMeTHbIC pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATH CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATUM: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JI€MEHTAa B COCTMHEHUHU, MOJISIPHBIN 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINH, TEIUIOBOM (P (HEKT peakium,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, pPaanycC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX TOHSATUH U
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHEHHSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. M. Menneneesa:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXpPAHEHHs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepu3oBaTh TabmuuHyr ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», mManeie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamdeckass cucrema xuMmuueckux osnementoB J[. U.
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YrCIIO dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy WM COCTaBy YYacTBYIOUIUMX B pEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJUTEH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pYJOBaHHWEM, a TaKXe IMpaBuUjiaM oOOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MacCOBOM JOJ€W paCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W TPOBOAUTH  XHUMHYECKHE  OKCIIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MOMOIIBIO HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yuenus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMECHUIA:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaklMsi, XUMUYECKasi CBS3b, TEIUIOBOM 3¢ ekt
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTaHOBJICHME,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

ONPENIENATh BaJIGHTHOCTD U CTENIEHb OKUCICHUSI XUMUYECKHUX 2JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep cpeibl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMbl XUMHYECKUX 3JIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U ClEeUUPUUECKUEe XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXe IMpaBWia oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JIEATeTbHOCTH — aHaJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (peajbHBIM M
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecTBo 4acoB Buani
DJIeKTPOHHBbIE JeATeJILHOCTH ¢
HanmenoBanue
Ne (undposbie) y4eToM
pa3aesioB U TeM KonTposabubie IIpakTuyeckue o
n/n Bcero o0pa3oBaTe/ibHbIE paboueii
NPOrpamMMbl padoThI padoTbI
pecypchl NMPOrpamMMbl
BOCIIUTAHUSA
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XUMUS — Ba)KHas
bu6mmoreka [IOK
00J1aCTh €CTECTBO3HAHUS
1.1 N 5 2 https://m.edsoo.ru/7f41837c
Y TIPaKTUYECKOU
ILudposag madboparopus
NEATEILHOCTH Y€JI0BEKA
12 BemiecTBa 1 XuMuueckue 15 1 bu6mmorexa [IOK
' peaknuu https://m.eds00.ru/7f41837¢
Hroro 1o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB

51 Boznyx. Kucnopoz. 6 bubnuoreka [IOK
' [MousiTHEe 06 OKCHUIAX https://m.edso00.ru/7f41837c
bubmuorexa [JOK
Bonopoxa.Ilo €0
2.2 FOPOJL. LIOHATH 8 1 https://m.edsoo.ru/7f41837¢c
KHACJIOTaX U COJIAX
Lludposas 1aboparopust
bubmuorexa [JOK
Boga. PacTBopEL
2.3 A TBOPHI 5 1 1 https://m.edsoo.ru/7f41837c
TToustre 00 OCHOBAHUAX
Lludposas aboparopus
54 OCHOBHBIE KJIACChI 11 1 1 bu6mmoreka [IOK

HCOPTraHNYCCKUX

https://m.edsoo.ru/7f41837¢c



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

COE€IUHEHUN Lludposas naboparopust

Wroro no pazueny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKMCIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

[Tepuoanueckuii 3aKOH U

IIepnonnueckas cucrema
bu6mmoreka [IOK

31 7
XUMIFCCKHX S/ICMEHTOB https://m.edsoo.ru/7f41837¢c

. 1. MeHnneneena.

Crpoenue atoma

XUMH4YecKas CBA3b.

3.9 OKuCIUTEITbHO- 8 9 bubmuorexa [JOK
' BOCCTaHOBUTEJILHBIC https://m.eds00.ru/7f41837¢c
peaknuu
bu6mmoreka [JOK
n 1
TOTO TI0 pasaery > https://m.edso0.ru/7f41837¢
PesepBHOC Bpemst 3 bubmorexa HOK
p P https://m.edso0.ru/7f41837¢
OBILIEE KOJIMYECTBO
- 68 5 5

YACOB 110 [TPOTPAMME



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

9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
DNEKTPOTUTHYECKAS JUCCOITUAITIS bubmorexa LIOK
1.3 XI/IMI/I‘II)GCKI/IG AL B DACTEG ax' 8 1 1 https://m.eds00.ru/7f41a636
peakd p p Llndposas mabopatopus
Hroro no pazneny 17
Pasznen 2. HemeTasinl 1 UX coeMHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX bubmorexa HOK
2.1 senerton VIIA- 161, TATOreHEL 4 1 https://m.edso00.ru/7f41a636
. TPYITHIBL. Ludposas sabopaTopust
OO0mas XxapakTepuCTUKa XUMHUUECKUX
2.2 aseMeHTOB VIA- el Cepa u eé 6 bubmmorexa [JOK
' TPYITBL. £-6p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO11ast XxapaKTepUCTHKA XUMHUYECKUX bu6muoreka [JOK
2.3 anemeHToB VA-rpymisl. A30T, pochop u ux 7 1 https://m.edso00.ru/7f41a636
COEIUHEHUS Hudposas sabopaTopust
OO011ast XxapaKTepUCTHKA XUMHUYECKUX bu6muoreka [JOK
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 https://m.edsoo.ru/7f41a636

I(peMHI/Iﬁ 1 UX COCIUMHCHU A

Iludposasg aboparopus



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

Uroro mo pazueny 25
Pa3zgen 3. MeTaJJIbI M BX COeIUHEHU S
. bubnnorexa [{OK
3.1 Obmme cBoHCTBA METAIIOR 4 https://m.eds00.ru/7f41a636
bub6nmoreka [IOK
3.2 Baxueime MeTamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Iludposag 1aboparopust
Hroro mo pazueny 20
Paspnen 4. Xumus u oxkpyxaomas cpeaa
4.1 B JKU3HU 4ejI0BEKa 3 buGnuorexa [IOK
' CHICCTRA 1 MATCpHAIbl B https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
P 3 bu6nmorexa LIOK
C3CPBHOC Bpemi https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosun4yecTBo 4acoB BiIIoYeHme JIeKTPOHHbIE
Ne arpoTexHosiornueckoro  UH(ppoBbIe
1w/ Tema ypoka B Konrpoabnbie IIpakTuyeckue CoAepKaHUsI oOpa3oBaTe/IbHbIE
cero
padoTbI padoThbI pecypchl, 000py10BaHue
B y4eOHbIe TeMbI TOUKH PocTa
IIpenmet xumuu. Posb
XUMUU B )KU3HH YEJIOBEKA 1 bubmmorexa [JOK
' https://m.edsoo.ru/ff0d210c
Tena u BemecTBa
[TonstHe 0 MeTOmax 1 bubmuorexa [JOK
MO3HAHUS B XUMHUU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1
«[IpaBuna paboThI B
71abopaTopuu U MPUEMBI 1 1 bubnnorexka [JOK
oOpartieHus ¢ https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM
000pyTI0BaHUEM»
YucThle BEIIECTBA U CMECH.
CrniocoOsr I::; eJIeHUS 1 bubmorexa HOK
. pas https://m.edsoo.ru/ff0d26ca
cMmecei
[TpaxTrueckas padota Ne 2
«Pa3nenenue cmeceii (Ha 1 1 bu6mmorexa [IOK
IIpUMEPE OYUCTKU https://m.edsoo.ru/ff0d28c8
MOBApPEHHOM COJIN)»
b K
ATOMBI U MOJIEKYJIBI 1 nommorexa O

https://m.edsoo.ru/ff0d2a6c¢c



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

XUMHYECKUE DIIEMEHTEIL.

7 3HaK# (CHMBOJIBI) bubmmorexa [JOK
https://m.edsoo.ru/ff0d2be8
XUMHUYECKHUX DJIEMEHTOB
8 [Ipoctsle U cnoXKHBIE bubnuoreka [IOK
BEIIleCTBa https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE bubnnoreka [HOK
y4EeHHE https://m.edsoo.ru/ff0d2d50
3aK0H MTOCTOSIHCTBA COCTaBa
BELIECTB. XUMUYECKAs
10 dbopmyna. BaneHTHOCTD bubmorexa LHOK
PMYyTa. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX
3JIEMEHTOB
OTHOCHUTENLHASA AaTOMHAS
11 macca. OTHOCUTEIBLHAS bubnmorexa LHOK
' https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAsi Macca
Pacuem monexynapuoii
M VAP bu6mmoreka [IOK
accoBas J10JIs MACCbl XUMUYECKUX httns://m.edsoo.ru/ffod350¢
12 XHUMHUYECKOT0 DJIEMEHTA B eeujecma, Ps.Hm. :
COCTHEHHH UCHONb3YeMbIX 6 ILudposas maboparopus,
CeNIbCKOM X03AliCmeée XMMPEAKTHBBI O3
Pacuem maccoeoii oonu bu6mmoreka [IOK
13 KomnuectBo BemecTna. nemenma 6 https://m.edsoo.ru/ff0d5230
Mons. Monsipras macca yoobpenunx, cpedcmeax | [{udposas naboparopus,
3awgumsl pacmenuu XMMPEAKTUBBI 0T
Ddusnueckre U XUMHUUECKUE
14 SIBJIEHUS. XHUMHYECKas Eubmorexa IIOK
’ https://m.edsoo.ru/ff0d37fa
peakus
15 [Ipu3naku u ycnoBus Hpasuna cmewuganus bu6mmoreka [JOK

MMPOTCKAHUA XUMHYCCKUX

XumuuecKkux eeuiecmse,

https://m.edsoo.ru/ff0d3al6



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
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
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

peaKuuit

UCRnOJ1b3YeMblX 6
CeéllIbCKOM

Oo6opyrnoBaHue:

Habop xumuueckux
seuwecme

Lludposas maboparopust

Habop xumuueckux ee-
uiecme

3aKoH COXpPAaHCHUSA MaCChl

16 BEIIECTB. XUMHYECKUE bubmorexa [IOK
https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
Boruncnenus konuyecTsa,

17 MAacCCHI BEIIECTBA I10 bubmuorexa [JOK
YPaBHEHUSAM XUMHUYECKUX https://m.edsoo.ru/ff0d5708
peaKuuit
Knaccudukamms

18 XUMHUYECKHUX PEAKIIUH bubnuoreka [IOK
(coenMHEHUs, PA3I0KEHHUS, https://m.edsoo.ru/ff0d3f34
3aMelleHus, ooMeHa)

M. B. JIoMmOHOCOB —

19 Y4EHBIA-DHIUKIIONIEUCT. bubnnoreka [JOK
O6o061eHne u https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsl 3HAHHHA
KonTtponbhnas padora Nel Bu6morexa [IOK

20 o Teme «Bemectsa u https://m.edsoo.ru/ff0d4290
XUMHUYECKHE PEAKIIUN
Bo3nyx — cMech ra3os.

COCTZ:; Bo3ayxa. Kucnopon fﬁiﬁ::ﬁ }(Zfi‘ﬁﬁa: *  Bubmiorera LIOK
21 https://m.edsoo.ru/ff0d448e

— 3JIEMEHT U TIPOCTOe
BemecTso. O30H

HCUBOMHBIX

Lludposas 1aboparopust



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKUE
CBOICTBa KUCJIOpOJa

bubmuoreka [JOK

22 (peaxih OkHCICHI, https://m.eds00.ru/f0d4614
ropenue). [Torstue 00
OKCHAX
Crioco0b! mosryueHust
93 KHCIIOpO/ia B J1abopaTOpuu bubnmoreka [JOK
Y IPOMBIIIICHHOCTH. https://m.edsoo.ru/ff0d497a
[TpumeHneHue kucaopoaa
IK30mepmuueckue
peaxkyuu,
npomexawouwue npu
CHUEHUU pacmeHuil.
Tennooii 3pdexr Cosoanue komnocmuwvlx | Bubmuoreka [JOK
XMMUYECKOU PEaKIIMy, AM. https://m.edsoo.ru/ff0d4790
MOHSITHE O Hudposas nabopaTopust
24 TEPMOXHMHUYECKOM Qbopydosanie: Hugposasn rabopamopus
nO Xumuu, 0amuuK mem-
YPaBHCHHH, SK30- 1 Lugpposasn nepamyput uiu mepmo-
IHJIOTEPMHUYECKUX Jaabopamopus no Memp
peaKIusax Xumuu, 0amuuK
memnepamypul uiu
mepmomemp
Tormnugo (HedTh, yroib u
o5 MeTaH). 3arpsi3HeHUE bubnuorexa [IOK
BO3]1yXa, CITIOCOOBI €r0 https://m.edsoo.ru/ff0d4c4a
NPE0TBPALCHHS
26 [IpakTuueckas padora Ne 3 bub6nuorexa [IOK

10 TEMEC «HOJ’Iy‘-ICHI/IC n

https://m.edsoo.ru/ff0d4ae2



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2

coOupaHue KUCI0poaa,
U3yUYEHHE €r0 CBOHCTBY

Bonpopong — snemeHT u

bu6mmoreka [IOK

27 .
I“{ZO‘;T);’GGB“TCTZO pore https://m.edsoo.ru/ff0d4ddo
XOXKJICHUE B IPUPOJT
DuznyecKkue 1 XUMHUIECKHE Eu6 OK
28 CBOMCTBA BOJIOpO/IA. nomorexa L
n https://m.edsoo.ru/ff0d4dd0
pUMEHEHHE BOJOPO/Ia
Ilonamue o
KUCIOMHOCMU NOY8bl,
onpedenerue bubnuorexa [JOK
KUCTOMROCHIN MOUEBL — htns://m.edsoo.ru/ff0d50d2
O6onvo ) udposasg nadbopaTopus
29 ITonsiTue 0 kucCIOTAX U DLLCOUIITE, Komnnexkm yueéno-
COJIIX Komnnexm yuebno- aadopamop-nozo 060pyoo-
nabopamopiozo eéanun "Azpo-nom-
o 44
o0bopyooeanusn nzjlfle-ls:emp
"Azponom-noneeod"
pH-memp
30 CniocoOsbI mony4eHus bubnunorexa [JOK
BOJIOpO/Ia B J1aOopaTopuu https://m.edsoo.ru/ff0d4ddo
[IpaxTuueckas padora Ne 4
31 no teMe «llonyuenue n bubmuorexa [IOK
coOupaH#e BOJOPO/Ia, https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €r0 CBOMCTB)
32 MonsipHblii 00BEM ra30B. bubnnoreka [JOK
3akoH ABoOrazpo https://m.edsoo.ru/ff0d542e
33 Brruucnenust 06béma, bubmuotexa [JOK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

KOJIMYECTBA BEIIECTBA ra3a https://m.edsoo.ru/ff0d55a0

TI0 €r0 U3BECTHOMY
KOJINYECTBY BEIIECTBA WU
00BEMY

Beruucnenus 00bEMOB

ra3oB 10 ypaBHEHUIO
bubmuoreka [JOK

PCAKIHH Ha OCHOBC 3aKOHA 1 https://m.eds00.ru/ff0d5708

00BEMHBIX OTHOIIECHHUIH

razoB
DU3NYECKUE U XUMUYECKUE 1 bu6mmoreka [IOK
CBOICTBA BO/JIbI https://m.edsoo.ru/ff0d587a
CocTaB OCHOBaHUH. 1 bubmuorexa [JOK
[TonsiTne 006 MHIUKATOPAX https://m.edsoo.ru/ff0d59e2

Booa kak

pacmeopumeins

MUHEPATbHBIX

seuecme, BHOCUMBIX 8 bubmoreka [IOK

nougy 6 Kauecmaee https://m.edsoo.ru/ff0d5b40
B Yyooopenus. Lludposas nadoparopust

0/1a KaK paCTBOPUTEITb. Onpuickusanue Komnnexm yuedno-

Hacprimienusie u

pacmenuii cpedcmeamu

aabopamop-nozo 060pyoo-

37 HEHACBILLIEHHBIE PACTBOPHI. 3auiumaol eéanun ""Azpo-nom-
MaccoBas 10J1s BEIIECTBA B none6oo"
pacTtBope O6opynoBanue: TDS-memp,
Xumuueckoe 000pyoosanue
Xumuueckoe Kabunema
obopyooeanue
Kabunema
38 [IpakTuueckas pabora Ne 5 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

1o reme «IIpurorosienue

pPacTBOPOB C ONpeAeIEHHOM

MacCOBOH JoJieH

paCTBOpéHHOFO BEIIECCTBa»

https://m.edsoo.ru/ff0d5eba

KonTtponbnas padora Ne2

bubmuoreka [JOK

K .
39 moreme Kucaopox https://m.eds00.ru/ff0d6342
Bonopoa. Boxa»
OKcHIBIL: COCTAB,
40 KJIaCCU(UKALIUS bubmorexa HOK
T, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Toryuenue u XuMU4YeCKue
41 CBOICTBA KHUCIIOTHBIX, bubmuorexa [JOK
OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHIOB
OcHOBaHUS: COCTaB,
42 KIaccupuKanus bubmorexa HOK
e, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
43 ITony4yenue u XuMHUYECKUE bubnnorexka [JOK
CBOMCTBA OCHOBaHUH https://m.edsoo.ru/ff0d67ca
KucnoTsr: cocTas,
44 KJaccuuranms bubmorexa [JOK
T, https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
45 [lonydenne n xumMnyeckue bubnuorexa [IOK
CBOICTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenuue):
46 HOMEHKJIaTypa, CIIocoObl bubnnoreka [JOK

MOJYyYEHUS, XUMUUYECKUE
CBOMCTBA

https://m.edso0.ru/00ad9474



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
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https://m.edsoo.ru/ff0d67ca
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[IpaxTuueckas padora Ne 6.
Pemenne
9KCIIEPUMEHTAIBHBIX 337a4

bubmuoreka [JOK

47
1o TeMe «OCHOBHBIE https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTaHUYECKUX
COCTUHEHUN)
['eHeTnyeckas CBsI3b MEXKIY
48 KJIaCCaMHU HEOPTaHUYECKUX bubmmorexa [JOK
. p https://m.edsoo.ru/00ad9a50
COEIMHEHU N
49 O6o0meHue u bubmuoreka [JOK
cucTeMaru3anys 3HaHUN https://m.edsoo.ru/00ad9ch2
Kontponbnas pabota Ne3
o TeMe "OCHOBHBIC KJIaCChI bubmuorexa [JOK
50
HEOPraHUYECKHUX https://m.edsoo.ru/00ad9ela
coequHeHui"
[TepBbie MOMBITKH
KJaccupuKaluu
51 XI/IMI/I‘I;:I())KI/IX 3JIEMEHTOB bubmorexa HOK
’ https://m.edsoo.ru/00ad9ffa
[TonsaTne o rpynmnax
CXOJTHBIX JIEMEHTOB
Ileproauueckuii 3aK0H U
[lepuonuueckast cucrema bubnuoreka [IOK
52
XUMHYECKUX 3JIEMEHTOB /J[. https://m.edsoo.ru/00ada52c
N. Menneneena
53 [lepuonael, rpynmsl, bubmuorexa [IOK
MOATPYIIIIBI https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoctaB bubnmuotexa [JOK

ATOMHBIX SJCP. H3oTombl

https://m.edsoo.ru/00ada342



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
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https://m.edsoo.ru/00ada342

CtpoeHue IEKTPOHHBIX
000JI0YEK aTOMOB

bubmuoreka [JOK

55
sneMeHToB llepuoanyeckoii https://m.edsoo.ru/00ada6bc
cuctemsl J1. 1. Menzaeneera
XapakTepucruka
XHUMHUUYECKOT'0 3JIEMEHTA I10
56 €0 II0JIOKEHUIO B bubnnorexa LIOK
- https://m.edsoo.ru/00ada824
[Tepnonuueckon cucreme /1.
H. Meunneneena
3unauenue [lepuonnyeckoro
3aKOHA IS Pa3BUTUS HAYKU
57 . aKTHKHpI[ " Ve bu6mmorexa [IOK
P T https://m.edsoo.ru/00ada96e
MeneneeB — y4€HbIN,
Melaror v rpaKJjanuH
PesepBHBIi ypOK.
0O00011IeHne "
58 cUcTeEMAaTH3aIMs 3HaHUH / bubmmorexa HOK
. H https://m.edsoo.ru/00adaab8
Bceepoccuiickas
poBepoyHas paborta
KonTposabHnas pabora Ne4
o Teme «CTpoeHue aToma.
59 Xumuueckas CBSI3bY / bubmmorexa LHOK
. https://m.edsoo.ru/00adac34
Bceepocculickas
poBepoyHas pabora
DJIEKTPOOTPUILIATETLHOCTD
60 aTOMOB XAMHUYECKUAX bubmmorexa LIOK
https://m.edsoo.ru/00adaab8
SJIEMEHTOB .
b K
61 HNouHas xuMu4deckas CBsI3b ubnnotexa L0

https://m.edsoo.ru/00adaab9



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9

62 KoBanentnas nonsipHas 1 bubnmoreka [JOK
XUMHUYECKAA CBS3b https://m.edsoo.ru/00adae28
63 KoBanentnas HenomnsipHas 1 bubnunoreka [HOK
XUMHUYECKAs CBA3b https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
4 1
6 Crenexy okucieHus https://m.edsoo.ru/00adb076
OKHUCIIUTENBHO-
65 BOCCTAHOBUTEJILHBIE 1 Bubmorexa ITOK
https://m.edsoo.ru/00adb486
peakuu
OKUCITEI I bubmuorexa [JOK
66 1 https://m.edsoo.ru/00adb33c
BOCCTaHOBUTEIHN
Ilpuzomoenenue
pacmeopa yooopenus u
1OOKOpMKG PACENII 6 5.y 0rcrcy 1IOK
PesepBHBIil ypOK. https://m.edsoo.ru/00ad9ch2
RPULUKOJILHOM yYacmKe
67 0O00011EeHuE U 1 Hudposas naboparopust
CUCTEMAaTH3aLMs 3HAHUN 060pYI0BAHIE: XUMHAYECKOE
XUMHYECKOe o0opynoBaHue KabMHeTa
obopynoBaHue
KaOuHeTa
bu6mmoreka [IOK
PesepBHbIit ypok. https://m.edso0.ru/ff0d61c6
68 O6o006menue u 1 XUMHYECKOe 000pyI0BaHUE
CUCTEMATH3aLUs 3HAHUN KaOuHEeTa
OBIIEE KOJIMYECTBO HACOB 68

[10 ITPOI'PAMME
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9 KVIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Briarouyenue mHbposbIe
wn Tema ypoka Beero KonTposbubie  IlpakTHueckue arpoTrexHOJOIH4ecKOro oGpazoBaTEbHbIE
padoThI padoThI coaepKaHusA
pecypcbi

[Tepuonuueckuii 3aK0OH.

1 Ilepuonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKUX 3JIEMEHTOB /[. https://m.edsoo.ru/00adb59
N. Menpeneena
3aKOHOMEPHOCTH B

5 W3MCHCHHUU CBOMCTB 1 bubmuorexa [JOK
XUMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX NEPUOAOB

, | m—
HEOPIAHIMECKIX BELIECTS https://m.edsoo.ru/00adb7e2
Bunn XuMH4ecKou CBSI3H U

4 THIIBI KPUCTAJUIMYECKUX 1 bubmmorexa [OK
peméTox https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel
o teme «IloBropenue u

5 yriyOJIeHHe 3HAaHUN 1 1
OCHOBHBIX Pa3/IeJIOB Kypca
8 Kimacca»
Knaccudukamms

6 XUMUYECKUX PEAKIIUN 1O 1 bubmmorexa LIOK

Pa3JIMYHBIM IIPpHU3HAKaM

https://m.edsoo.ru/00adbch0



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

ITonsTHE O CKOpOCTH
XUMHYECKON PEaKIIHH.

bubmuoreka [JOK

! [lonsiTHIE O TOMOTEHHBIX 1 https://m.edsoo.ru/00adbe9a
TFEeTEPOTCHHBIX PEAKIUIX
IloHsaTHE 0 XUMHUYECKOM
paBHOBecuu. DaKTOPHI,

3 BJIMSIIOIIME HA CKOPOCTh bubmuorexa [JOK
XUMHYECKOHN peakiuu 1 https://m.edsoo.ru/00adc28c
IIOJIOKCHHUE XUMHUYECKOIO
paBHOBECHUS
OKHCIUTEIBHO-

9 BOCCTaHOBUTECIIbHBIC bubmorexa [JOK

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

10 AIEKTPOIUTUUECKON bubnuoteka [JOK
mucconuanuu. CUIbHBIE U https://m.edsoo.ru/00adcd68
cl1abbIe AIIEKTPOIUTHI

11 Nonnsle ypaBHEHUS bubnuoreka [IOK
peakuui https://m.edsoo.ru/00add448
XHMHUYECKHE CBOMCTBA
KHUCJIOT M1 OCHOBAHUM B

12 CBETE TPE/ICTABICHUI 00 bubmmorexa [JOK

. https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON
JIACCONAITAN
XHWMHUYECKHE CBOMCTBA
COJIEW B CBETE
. bubnmnoreka [JOK
13 IpesicTaBIeHH 00

BJIEKTPOTUTUYECKON
U CCOITMALIU

https://m.edsoo.ru/00add8b2



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

14 [TonsTue o rugponuse bubmumoreka [IOK
couen https://m.edsoo.ru/00add9d4

15 O06o0meHue u bubmuorexa [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00addd12
[IpakTrueckas padota No

16 1. «Pemenue bubmuorexa [JOK
AKCIEPUMEHTATBHBIX https://m.edsoo.ru/00addbfa
3a1a4u»
KonTponbnas padora No2
o TeMe

17 «DNEeKTPOIUTUYECKAS bubnnoreka [JOK
IUCCOLIMALIUS. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B
pacTBopax»
OO01mas xapakTepucThKa

18 rajoreHoB. XMMHYECKHE bu6mmoreka [JOK
CBOMCTBA Ha IIPUMEPE https://m.edsoo.ru/00addfe2
XJjiopa
Xnoposogopoa. ConsHast bubnmorexa [IOK
KHCIIOTA, XHMIUSCKUE https://m.edsoo.ru/00ade104

19 CBOMCTBA, MOTyUeHHE Panuesasn nou-éennasn

’ ’ aaoopamo-pus PITI-1

MIPUMEHEHHE
[IpakTuueckas padora Ne 2

20 no teme «llomydyenue bubnmuotexa [JOK
COJISHOM KHMCJIOTHI, https://m.edsoo.ru/00ade348
HU3y4YECHUE €€ CBOKCTBY»

21 Brruucienus no bu6mmoreka [JOK

YPaBHCHUAM XUMHUYCCKUX

https://m.edsoo.ru/00ade488



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
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https://m.edsoo.ru/00ade488

peakuuii, €ciii OJUH U3
peareHToB J1aH B U30bITKE

22

23

24

25

26

OOm1ast xapaKTepUCTHKA
aneMeHToB VIA-rpynmsl

AJITOTPOIIHBIC
MoAUGUKAITIU CEPHI.
Haxosxnenue cepsl u eé
COEAMHEHHI B IIPUPOJIE.
XUMHUYECKHE CBOMCTBA
cepol

CepoBoi0po/1, CTpOEHHUE,
(hbU3UYECKHEe U XUMHUYECKUE 1
CBOICTBA

Oxkcunbl cepsl. CepHas
KHCIOTa, (U3NYECKUE U
XUMHUYECKHUE CBOWCTBA,
MIPUMEHEHHE

XHWMHYECKHUE PEAKIUH,
JIeKalue B OCHOBE
MPOMBIIIJICHHOTO CII0c00a
MIOJIy4EHUsI CEPHOM
KHUCJIOTBI. XUMHUYECKOE
3arpsiI3HEHUE OKPYKAIOLIEN
Cpelbl COeTMHEHUSIMU
cepbl

Kucnommnuwie ooxcou, ux
G/IUsIHUE HA NOYGHL U
pacmenusn

O6opynoBanue:

Komnnexm yueono-
a1adoopamopnozo
o0bopyooeanusn
"Aeponom-nonesoo",
Panyeean nousennasn
nabopamopusn PIII-1,

uugposan
nabopamopus, pH-

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bubmuorexa [JOK
https://m.edsoo.ru/00ade802

bu6mmoreka [JOK
https://m.edsoo.ru/00adea28

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a
Hudbposasg nadbopaTopus

Komnnexkm yueono-
1a6opamopHozo
obopyooeanusn ""Az-ponom-
nonesood", Panuyesasn
noueen-nasn n1adopamopusn
PIUI-1, yugpposasn
naoopamopus, pH-memp



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

Brruncnenue maccoBon

memp

27 JIOJIM BBIXOJA IPOIYKTA bubnnorexa LIOK
PORYE https://m.edsoo.ru/00adec8a
peakuu
OOm1ast xapaKTepUCTHKA
371eMeHTOB VA-Trpynimsl.
28 A30T, pacnpocT I;I};:HI/IG B bubmmorexa LIOK
> Pactipocip https://m.edsoo.ru/00adeeab
npupoje, Guzndeckue u
XHUMUYECKHE CBOWCTBA
AMMuak, ero gpusnyeckue Pacuem 003wt 6necenua =~ budbmiorexa IIOK
29 U XUMHUYECKHE CBOMCTBA, yooopenuii. https://m.edsoo.ru/00adf004
MOJIyYEHHE U IPUMEHEHHUE Hudposas nabopatopus
[IpakTuueckas pabora Ne 3
o teme «llonyuenue bubnnoreka [JOK
30
aMMHaKa, U3y4eHue ero https://m.edsoo.ru/00adf180
CBOKWCTB»
A3oTHag KHuciaoTa, eé
31 ¢bu3nuecKkrue 1 XuMHYECKHe Bubmmorexa LIOK
. https://m.eds00.ru/00adf306
CBOWCTBa
A3ommuble yooopenus, bubnuoteka [JOK
Hcnonb30BaHnne HUTPATOB ux éauAHUE HA POCM U https://m.edsoo.ru/00adf518
U COJIE aMMOHMUS B pazeumue pacmenui. Ludposas aboparopust
KaueCTBE MUHEPATBHBIX Pacuem 0‘33”’ 6HECERUA  Komnnexm yueono-
32 ynoOpeHuit. XuMuieckoe yoobpenui. nabopamopnozo

3arpsA3HCHHUC Oprmaromeﬁ
CpCabl COCANHCHUSAMU
a3oTa

Munepanvnvie u
opzanuueckue
yooopenus. Texnuka
be3onacnocmu npu

obopyooeanusn ""Az-ponom-
noneeod', Panuesasn
noueeH-Has 1adopamopus
PII-1, nabop xu-
Muueckux yooope-nuil



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

paoome c
Yyooopenuamu.
Ilooxopmku u ux poss.

Ilpucomoenenue
OpP2aHUYECK020
Y0oopenus u
NOOKOPMOK.

Cpoxu u npasuna

6HeCceHUus yO0oOpeHull u

HOOKOPMOK.
Ob6opyaoBsaHue:

Komnnexkm yueono-
aabopamopHo2o
0bopyooeanusn
"Azponom-noneeoo’,
Panyeean nousennan

naoopamopusa PILI-1,
Habop XumuuecKkux
Yyooopenuii
®ocdop. Oxenn pochopa
33 (V) u dochopHas kuciora, bubnnorexka [JOK
(bu3nuecKre U XUMUYECKHEe https://m.edsoo.ru/00adf68a
CBOWCTBa, MOJyYeHHE
Hcnons3oBanue Gocdaron Docgopnoie bubmmorexa [OK
B Ka4eCTBE MHUHEPATbHBIX yooGpenus, ux enusHue https://m.edso0.ru/00adfc20
34 yaoOpeHuit. 3arpsizHeHHe Hudposas maboparopus

MPUPOTHOMN CPEJIbI
dbocharamu

Ha pocm u pazeumue
pacmenuii.
ObopyaosaHue:

Komnnexm yueono-
1a60pamopHozo
obopyooeanusn ""Az-pornom-



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

Yraepon,
pacrnpocTpaHeHHE B

Komnnexm yueono-
aadbopamopno2o
0bopyooeanusn
"Aeponom-nonesoo",
Panyeean nousennasn
nabopamopusn PIUI-1,
HAOOp Xumuueckux
Yyooopenuii

noneeoo', Panuesasn
noueen-nasn n1abopamopusn
PIUI-1, nabop xu-
Muueckux yooope-nuil

bu6mmorexa [IOK

35
npupoie, Gu3nIecKue u https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOICTBA
Oxkcupl yriaepojaa, ux bub6nmnorexa IIOK
DU3HUECKHE M XMMIUECKUE https://m.edsoo.ru/00adfebe
36 CBOMCTBA. DKOIIOTUYECKUE Xumuueckoe 060-
6 Pyoosanue Kabu-nema,
MPOOJIEMBI, CBSI3aHHBIE C oamuux CO>
okcuaom yriepoaa (1V)
37 VYronpHasg KucioTa u eé bubmuorexa [JOK
COJIA https://m.edso00.ru/00ae006c
[TpakTryeckas pabora Ne 4
o teme "[lonyuyenue
38 JICKUCIIOTO Ta3a bubmmorexa [JOK
T ) https://m.edsoo.ru/00ae027e
KauectBennas peakuus Ha
KapOoHaT-NOH"
[TepBoHaYaIbHbBIE TOHATHUS
39 00 OpraHMYECcKUuxX bubnmoreka [JOK

BelIeCTBaX KakK O
COEIMHEHMSX yIiiepo/ia

https://m.edsoo.ru/00ae054¢



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e

40

Kpemnuii u ero
COCIUHECHUS

bubmuoreka [JOK
https://m.edsoo.ru/00ae080a

41

[TpakTuyeckas padora No
5. Pemienue
AKCIEPUMEHTAIIbHBIX 337124
no teMe «Baxxueiinme
HEMETAJUIBI K UX
COEIMHEHUS

bubmuoreka [JOK
https://m.edsoo.ru/00ae0bf2

42

KonTponbnas padorta Ne3
o Teme «Baxxneimine
HEMETaJUIbl U UX
COCAUHCHHMS

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0el8

43

OOm1ast xapaKTEepUCTHKA
XUMHUYECKUX IJIEMEHTOB —
MeTaJu1oB. Metajuinueckas
CBSI3b U METAJIMUECKast
KpUCTaJUITMYECKas
pemérka. Puzndeckue
CBOMCTBa METAJJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/00ael103e

44

XnMHYecKre CBOMCTBA
METAJIJIOB.
DNEeKTPOXUMUYECKUN P
HaIpsHKEHUH METaJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1156

45

OOmume crmocoOb!
MOJyYEHUSI METAJIOB.
Cnnasel. Beramcnenus mo
YpaBHEHUSIM XUMUYECKUX
peaKuuii, €ciii OUH U3
pEareHTOB CONEPKUT

bu6mmorexa [IOK
https://m.edsoo0.ru/00ael1156



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

IIpUMECH

46 [TonsiTue o Koppo3uu bubmuorexa [JOK
METaJIJIOB https://m.edso00.ru/00ae1278
bu6mmoreka [IOK
47 €JI0YHBIC METaJLIBI
i https://m.edsoo.ru/00ae14b2
Kanuiinwie yooopenus,
Ux eausAHUe HA POCM U
pazeumue pacmenuil.
Pacuem 003bl 6necenusn Bubmiorexa ITOK
yooGpenuii. https://m.edsoo.ru/00ae14b2
060pya0BaHME: Ludposas graboparopust
Komnnexm yueono-
48 OKcHIBI ¥ THIPOKCHIBI Komnaexm yueéno- aab6opamoprozo
"A> _
HATPHS U KaJIus naéopamopnozo 060py00f'anuﬂ 'A2-ponom
oGopydosanus nonesoo", Panyeeasn
" A2ponom-nonesod” noueeH-Hasn 1adopamopusn
g PILI-1, naoop xu-
Panuyesasn nousennasn 006, .
naoopamopusa PIII-1 MUHeCRUX yooope-iutt
Habop XumuuecKux
Yyooopenuii
[Ilenoyno3eMenbHBIE Bt OK
49 METaJLJTbI — KaJbLHN 1 nbnnoteka I1
. https://m.edsoo.ru/00ael15e8
MarHui
50 Baxueimnme coeTUHSHHS bu6mmorexa [IOK
KaJIbIIHs https://m.edsoo.ru/00ael5e8
51 O6o06menue u
cUCTEMAaTH3aInsI 3HaHUH
YKECTKOCTD BOBL 1 Bnusanue scecmxocmu bubmorexa [[OK
52 60061 Ha pocm u https://m.eds00.ru/00ae1886

CHOCOOBI €€ yCTpaHeHus

pazeumue pacmenuil

Lludposas 1aboparopus



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

[IpakTuyeckas pabora Ne 6

bu6mmoreka [IOK

>3 HO TEME "X?CTKOCTL BOH? https://m.edsoo.ru/00aelae8
Y METO/Ibl €€ yCTpaHeHUs
. bu6mmoreka [IOK
>4 Admtomuiii https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIe cBOICTBA bubnuoreka [IOK
OKCHJIa ¥ TUIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 Keseso https://m.edsoo.ru/00ae1d86
Oxcupl, TUIPOKCHIIBI U
57 conu xene3a (I1) u sxenesza BH6J.IHOTeKa LOK
() https://m.edsoo.ru/00ae35e6
58 O06006111eH1E U
CUCTEeMaTH3aIusl 3HAaHUH
[IpakTuueckas pabora Ne
7. Pemienue
59 JKCIIEPUMEHTAJIBHBIX 3a7a4 bubnnorexka [JOK
1o teMe «Baxuneniune https://m.edsoo.ru/00ae3de8
METaJIJIBI U UX
COEJIMHEHU S
Beruucnenus no
yYpaBHEHUSM XUMHUYECKUX
peaxiui, eciu OJuH U3
50 peareHToB J1aH B U30bITKE bubnuorexa [IOK

WJIU COJIEPKUT MPUMECH.
Breraucnenns MaccoBoi
JIOJIA BBIXOJ1a TIPOJTYKTa
peakmuu

https://m.edso0.ru/00ael1750



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

O0600111EHE U

o1 CUCTEeMaTH3alusl 3HAaHUH
KonrtponsHas pabora N4
62 1o teme «Baxuernue
METaJUIbl U UX
COCJIMHECHHU S
Xumuueckue cpeocmea
Bemecrtsa u maTepuansl B N bubnuorexa [JOK
. 3augumol pacmenuil
63 MTOBCETHEBHOM JKU3HU https://m.eds00.ru/00ae3f50
YeIoBEeKa [ludposas 1aboparopust
Onmumansvhoe
GHecenue XUMUecKux Bubmorexa [TOK
?061’ eruu 6 nouey. https://m.edso00.ru/00ae4270
64 XHMquCKOGUSanﬂSHeHI/IG acpAsnenie noue. Ludbposas naboparopust
OKpY>Karollcu CPpCAbl O6OpYIOBAHHE: Haoop xwvgut:ecxux
yooopenuii
HAbOp Xumuueckux
yooopenuii
Ixonozuueckue
npoonemot, cnocoowvt ux = bndmmorexa IJOK
peuwienus. https://m.edsoo.ru/00ae4270
Hudbposasg nadbopaTopus
Obopynosatue: Komnnexm yueono-
65 Ponp xumuu B perreHnn naBopamopnozo
9KOJIOTMUYECKUX MPOOIeM Komnnexm yueono- obopyooeanusn ""Az-ponom-
a1ad6opamopno2o none6od", Panyesasn
o0bopyooeanusn noueen-nasn n1adopamopusn
"A2ponom-nonesoo"”, PILI-1
Panyeean nousennasn
nabopamopus PIII-1
66 PesepBHbIil ypoK. bub6nuorexa [IOK



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

O0600111EHE U
CHCTEMATHU3ALINS 3HAHUI

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

67

68

PesepBHbIii ypOK.
O06006111EHE U
cucTeMaTHu3alus 3HaHu

Pe3epBHbIil ypok.
O060011eHNEe 1
cucTeMaTu3alus 3HaHui

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

MMPOBEPSIEMBIE TPEGOBAHMUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC
Kox . .
IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI 0CHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbI OCHOBHOT'O
NpoBepsieMoro 001ero oopazoBaHus
pe3yJbTara
1 ITo Teme: «IlepBoHaYaNbHBIC XUMUYECKHUE TIOHSITHSI
pPacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHSATHI: aTOM, MOJIEKYJa, XUMUYECKUHN 3JIEMEHT, MPOCTOE BEIIECTBO,
CJIO’KHOE BEIECTBO, CMECh (OHOPOIHASI M HEOJHOPO/IHAS ), BAIGHTHOCTh, OTHOCUTENIbHAS aTOMHASI M MOJICKYJISIpHAs
11 Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJIApHAs Macca, MaccoBas J0Js XMMHYECKOrO 3JIEMEHTa B COEIMHEHHH,
. MOJIIpHBIA 00BEM, XMMHUYECKasl peaklus, KiaccuuKanus peakiuil: peaklud COeAMHEHHUS, pEeaklUn pa3yloKeHus,
peaxuu 3aMelIeHUs, peakiui 0OMeHa, SK30- U DHJIOTEPMUYECKHE peaKlnu, TeIIoBol 2 (HeKT peakiuu, pacTBop,
MaccoBas JI0JIS BeIecTBa (MPOIEHTHAsI KOHIIEHTPAIIKs) B PaCTBOPE
1 2 I/IJ'IJ'II-OCTpI/IpOBaTI) B3aMOCBSI3b OCHOBHBIX XUMHUYCCKHUX HOH?ITI/II71 158 HpI/IMCHSITI) OTHU IIOHATUA HpI/I OIIMCAaHUU BCIICCTB
' U UX MpeBpalIeHU
1.3 UCIOJIb30BaTh XUMHUUYECKYI0 CHMBOJIUKY ISl COCTaBICHUs (JOPMYJT BEIIECTB U ypaBHEHUI XUMUYECKUX PEaKIUil
14 pPacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHSI MAacChl BEIIECTB, OCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYEHUS,
' 3aKOHa ABOTAJIpO
15 OTIPEIeIIATh BaJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX
1.6 KIIACCU(UIIMPOBATh XUMUYECKHE PEAKIUU (IO YUCIY U COCTaBY YYaCTBYIOIIUX B PEAKIMH BEUIECTB, MO TEIIOBOMY




addekry)

1.7 BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB
1.8 BBIUKCIISITH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIeMEHTa 1o (popMysie COeTUHEHNUS,
1.9 BBIYHCIIATh MAaCCOBYIO JIOJIIO BEILIECTBA B pACTBOPE
110 MPUMEHSTh €CTeCTBEHHOHAYYHbIE METOJIbI MO3HAHWs — HaOII0JeHHe, U3MEepEeHue, MOJEIUPOBAHUE, IKCIECPUMEHT
' (peasbHBIN ¥ MBICIIEHHBII)
2 ITo Teme: «BaxHeimme npeIcTaBUTEIM HEOPraHUYECKUX BEILIECTBY
2.1 PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHUX MOHATUIN: OKCU, KUCIIO0TA, OCHOBAaHUE, COJIb
2.2 OTIpEeAeIATh MPUHAICKHOCTD BELIECTB K ONMPeAeIEHHOMY KJIacCy COSIUHEHHH 10 popMyaam
2.3 KJIacCU(HUITMPOBATh HECOPTAHMYECKHUE BEIICCTBA
24 XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOICTBA BEILIECTB PA3IMUHBIX KJIACCOB, OATBEPKIas OMMCaHUE
' puMepaM MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIMINX XUMUYECKUX PEaKITUi
’5 MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT MX KAa4eCTBEHHOTO COCTaBa, BO3MOXXHOCTH IMPOTEKAHUS
' XUMUYECKUX MPEBPAILICHUM B Pa3IMUHBIX YCIOBUSIX
CJIeIOBATh MpaBHUJIaM IOJIH30BAHUSI XMUMHUUYECKOW TOCY/ION M JIa0OpaTOpHBIM OOOPYAOBAHHEM, a TaKXKE MpPaBHIIaM
oOpallleHus ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMU IO BBHITOTHEHUIO TAOOPATOPHBIX XUMUYECKUX OTBITOB
26 MO TOJYyYEHUI0O U COOMpPaHUIO Ta3000pa3HBIX BEIIECTB (BOIOPOJA M KHCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C
' OnpeIeNEHHON MacCOBOM J10J1€ paCTBOPEHHOIO BEUIECTBA, INIAHUPOBATH U MPOBOJAUTh XMMHUYECKUE IKCIIEPUMEHTHI
M0 pacro3HaBaHUIO PaCTBOPOB IIEJI0UYEH M KUCIIOT C MOMOIIBIO HHIUKATOPOB (JakMyc, heHondTanent, METUIIOpaHX
¥ ipyrue)
2.7 MIPOBOJIUTH PACUYETHI IO YPAaBHEHUIO XUMHUECKOW peakinu
3 [Io teme: «llepuonnueckuii 3akoH u Ilepuonnueckas cucremMa xumuyeckux anemeHtoB J[. M. Menneneesa.

CTpO@HI/Ie aTOMOB. XUMHUIECKas CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIHHEIC peaKkuumn»




pacKpeIBaTb CMBIC]I OCHOBHBIX XHMHUYCCKHUX TIOHSATHUM: AApO aroma, 3HCKTpOHHBII>'I clIon aToMa, aTOMHasa Op6I/ITaHB,

3.1 paauyc aroma, XMMHUYECKas CBS3b, IOJSIPHASI U HEINOJIApHAsl KOBAJIEHTHAs CBS3b, AIEKTPOOTPULATENbHOCTD, HOHHAS
CBSI3b, MOH, KATUOH, aHUOH, CTENIEHb OKUCIICHUS
3.2 KJIacCU(PUITUPOBATh XUMUUYECKHE SJIEMEHTHI
33 OMKCHIBATh U XapaKkTepu3oBaTh TadianuHyio ¢opmy [leproanueckoit cUCTeMbl XMMHUYECKUX 3JIEMEHTOB: pa3linyarh
' NOHATHS «TJaBHAs moArpymnmna (Arpymnma)» u «mobouynas noarpynna (brpynma)y, «manbie» u «00JbIIHe» ePHOIbI
3.4 packpeiBaTh cMbica llepuogmueckoro 3akona /[.M. MeHneneeBa: NeMOHCTPUPOBATh MOHUMAaHUE MEPUOIAUYECKOMN
' 3aBUCHMOCTH CBOMCTB XMMUYECKHUX 3JIEMEHTOB OT UX M0J0KeHud B [lepuoanueckoil cucreme
COOTHOCUTH 0003HAUYEHUS, KOTOpble uMetoTcs B Tabmuie «llepuogndeckast cucremMa xumudeckux snementoB JI.1.
3.5 MenzeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMM CTPOEHHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsl sAApa,
oO11ee YUCII0 SJIEKTPOHOB U PaCHpEICICHUE UX 110 SJIEKTPOHHBIM CIIOSIM)
3.6 OIPEEIATh CTENEHb OKUCIEHUSI 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSIX
3.7 OTIpEENATh BUJ XUMUYECKON CBA3H (KOBAJCHTHAS U MOHHAS) B HEOPTAHUYECKUX COEAMHEHUAX
9 KIIACC
Kon . .
IIpoBepsiemble IpeaMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI 00pa30BaTeJIbHOM IPOrPaMMBbI OCHOBHOTI'O
TIPOBEPIEMOTO o0mero oopa3oBaHus
pe3yJbTara
1 [To Teme: «BemiecTBO 1 XUMHUECKas! pEAKIUS)
PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHATHI: PACTBOP, FJIEKTPOJIUTHI, HEAJIEKTPOIUTHI, SJEKTPOIUTUYECKAS
11 JUCCOITHAITNS, PEAKIIMU HMOHHOTO OOMEHa, KaTaiu3aTop, XMMHUYECKOe PAaBHOBECHE, OOpaTHUMbIe W HEOOpaTHUMBIC

pCaKkuuu, OKHCIHUTCIBbHOBOCCTAHOBUTCIILHBIC pcaKkuuu, OKHCJIIUTCIIb, BOCCTAHOBHUTCIIb, OKHCJICHUEC n




BOCCTAaHOBJICHUEC, aJLUIOTPOIIHA, aM(bOTepHOCTB, XHUMHUYECKasa CBA3b (KOBaIICHTHaﬂ, HOHHaAas, MeTaJ'IJ'II/ILIeCKaﬂ),

KpUCTAJIIIMYECKAsl PEIIETKA, CIUIaBbl, CKOPOCTh XMMHUECKON peaKkLuK

HWIUTIOCTPUPOBATL B3aUMOCBSA3b OCHOBHBIX XHUMHYCCKUX MMOHATHI U IMPUMCHSATL 3TU IIOHATHA IMPHU ONHMCAHHUU

L2 BEIIECTB U UX MpEBpallleHUu
13 COCTaBJISITh YPABHEHUS AJIEKTPOJIIUTUYECKONW TUCCOLMAIMU KUCJIOT, IIEJ0oYeil M COJel, MOJIHbIe U COKpall€HHbIE
' YpaBHEHHUS PEAKIIUi HOHHOTO OOMEHa
v PacKpbIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN TOCPEIACTBOM COCTABICHHUS 3JIEKTPOHHOIO
' OanaHca 3TUX peakluui
1.5 MPOBOAUTDH PACUETHI MO YPABHEHUIO XUMUYECKOM PeaKkIuu
2 ITo remam: «HemeTamibl 1 UX COEAUHEHUS» U «MeETalIbl U UX COCTUHECHUS»
XapaKTepU30BaTh (OMUCHIBATH) OOIIME W CHEIU(PUICCKHE XUMHYCCKHE CBONCTBA MPOCTBHIX M CJIOXKHBIX BEIIECTB,
2.1 MOJATBEPXKJasi OMUCaHHE MpPUMEpPaMH MOJIEKYJISAPHBIX M HOHHBIX YPaBHEHHUH COOTBETCTBYIOUIUX XHUMHUYECKUX
peaKkuuit
55 COCTABJISITh YPAaBHEHHS PEAKIUN, MOATBEPKIAIONIUX CYIIECTBOBAHUE TC€HETHYECKON CBSI3M MEXIY BEIICCTBAMU
' Pa3IMYHBIX KJIACCOB
23 MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS, BO3MOXKHOCTU MPOTEKAHUS XUMHUYECKHX
' MIPEBPAIICHHI B Pa3IMYHBIX YCIOBHUSIX
CJIeIOBaTh TMpaBUJIaM TMOJB30BaHUS XUMHUUYECKOU TOCYJ0M W JIaOOpaTOpHBIM 000pYIOBaHHWEM, a TAKKe MpaBUIaM
24 oOpallieHus ¢ BEIECTBAMHU B COOTBETCTBUU C MHCTPYKIIUSIMHU 10 BHITIOJTHEHHIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB
IO MOJIYYE€HUIO U COOMPaHMIO Ta3000pa3HbIX BEIIECTB (AaMMHUaKa U YIJIEKHCIIOrO rasa)
MPOBOJIUTh PEAKIUH, MOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB PA3JIMUHBIX BEUIECTB: PACIO3HABATh OIBITHBIM
2.5 nyTéM XJI0puI-, OpomMu, noau, kapoonar, pocdart, CHIMKAT, Cyab}aT, THAPOKCHIUOHBI, KATHOHBI aMMOHUSI, HOHBI

HN3YUCHHBIX MCTAJIJIOB, IIPUCYTCTBYIOIIUEC B BOAHBIX pAaCTBOPAX HECOPTAHNYCCKUX BCIICCTB




[To Teme: «XuUMHUS U OKPY>KAIOIIAsL CPEiar

3.1 PacCKpeIBaTh CMbICJI OCHOBHBIX XUMHUYCCKUX TOHSTHM: HJ_IK BCIIECTBA; KOPPO3UA METALIIOB
IIPUMCEHATE OCHOBHBIC OIICpallU MBICITUTEIBHOMN ACATCIBHOCTH — aHaJIM3 W CHUHTC3, CpaBHCHHC, O606H_[CHI/IG,
39 CUCTCMATU3allUI0, BBISIBJICHUC IMTPUYNHHO-CICICTBCHHBIX CBs3CH — AJI1 U3YyYCHUS CBOMCTB BCIICCTB U XMMHNYCCKHUX

peaKuHﬁ; €CTCCTBCHHOHAYYHBIC MCTOAbLI IIO3HAHUA — Ha6J'II-O,[[eHI/Ie, HN3MCPEHUC, MOACIUPOBAHUEC, OSKCIICPUMCECHT

(peanbHBIN U MBICJICHHBIH)

HPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
1 [IepBoHauaIbHBIE XUMUYECKUE TTOHATUS
11 [Ipenmer xumuu. Posib XMMHM B JKM3HH 4eloBeKa. XUMHUS B cucTeMe Hayk. Tena u BemiecTtBa. dDu3nueckue CBOMCTBA
' BEILIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB
1.2 [TonsTHe 0 MeToAax mo3HaHus B XUMUU. UncThie BemecTBa U cMecu. CrocoObl pa3aeneHus cMecei
13 ATOMBI U MOJIEKYJIbI. XUMUYECKHE 3JIEMEHThI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie U clioKHbIE BelllecTBa. ATOMHO-
' MOJIEKYJIIPHOE YUEHUE
Xumudeckass ¢dopmyrna. BaleHTHOCTP aTOMOB XHMMHYECKHX OSJEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB.
1.4 OtHocuTenbHass atoMmHass Macca. OTHoOcHUTENbHas MOJEKYJIspHas macca. MaccoBas A0Js XMUMHYECKOTO 3JIEMEHTAa B
COCTMHCHHUH




1.5

1.6

KonmnuectBo BemecTtBa. Moab. MonsipHas Macca. B3auMoOCBsI3p KOJIMYECTBA, MAcChl M 4YHUCIA CTPYKTYPHBIX €IMHMI]
BemiecTBa. Pacu€rel mo popmynam XUMHUYECKUX COSTMHEHUI
du3znueckue M XUMHUYECKUE SIBJIICHUS. XHUMHUECKas peakiuss ¥ €€ MPU3HAKK. 3aKOH COXPAHEHUS MAaCChl BEIIECTB.

Xumuyeckue ypapHenus. Kiiaccupukanns XuMHUUECKUX peakinii (COeUHEHMs, pa3IoKeHHs, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUN SKCHEPUMEHT: 3HAaKOMCTBO C XMMHUYECKOW MOCYIOW, C IpaBWJIaMu palbOThl B Jaboparopuu U MpUEMaMH
oOparmieHus: ¢ 1abopaTopHBIM 000OpYyIOBaHUEM, U3yYEHHE M ONHCaHHe (PU3MUECKUX CBOMCTB OOPa3IOB HEOPraHUYECKUX
BelIeCTB, HaOMoAeHne (pu3ndeckux (TU1aBlieHHue BOCKa, TassHUE JIbJa, paCTUPAHUE caxapa B CTYIKe, KUIIEHHUE U KOHACHCAIUs
BOJIbI) 1 XUMHUUYECKHX (TOPEHHE CBEYM, MPOKAIMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJCHCTBUE Meja C KUCIOTOW) SIBJICHUH,
HaOII0/IeHWe W ONMHUCAaHHE MPU3HAKOB MPOTEKAHUS XUMHUYECKHX peaklui (pa3ioxkKeHHe caxapa, B3auMOJEHCTBUE CEepHOU
KHUCJIOTHI ¢ XJIOpHAOM Oapusi, pasnoxkenue ruapokcuna meau(ll) mpu narpeBanum, B3auMOJECUCTBHUE Keie€3a C PACTBOPOM
comu menu(ll), u3yuenue cnocoboB pazaeneHus: cMecei (C TOMOIIbI0 MarHuTa, GUIbTPOBAHKE, BHITIAPUBAHUE, TUCTUILIALINS,
xpomatorpadusi), TpOBEACHHE OYMCTKH IMOBAPECHHOW COJIM, HAONIOJEHHE W OMKMCAHWE DPE3yJIhbTATOB IMPOBEICHUS OIIBITA,

HIUTIOCTPUPYIOIICTO 3aKOH COXPaHCHUA MACChI, CO3/IaHUC Mopemeun MOJICKYII (H_IaPOCTep)KHeBLIX)

Baxwneiimue MMPpEACTAaBUTECIIN HCOPIraHNICCKUX BCIICCTB

2.1

Bo3ayx — cmech razoB. CocraB Bo3myxa. Kucimopon — smeMeHT U mpocToe BemiecTBo. HaxoxkaeHune Kuciaopoaa B MpUPOIE,
¢busznueckue W XuUMHYeckue cBoicTBa (peakuuu ropenus). Oxcuawl. [Ipumenenue kucnopoma. CrmocoObl TOTy4YeHUS
KHCJIOpoAa B JabopaTopuy W MPOMBINUIEHHOCTH. KpyroBopot kucinopoaa B npupojae. O30H — ayutoTpoIHas MOTUGUKAIIHS

KHCJIOpOJia

2.2

2.3

TernoBoit 3¢ ekt XUMUYECKOl peakIy, TEPMOXUMHUECKUE YpaBHEHUs, 9K30- M SHIAOTEPMUYECKHE peakiuu. TOIIHBO:
yroJib 1 MeTaH. 3arps3HeHUe BO3/lyXa, yCUIEHHNE TApHUKOBOTO 3(pdekTa, pazpylieHne 030HOBOTO CII0s
Bomopon — anmemeHT M mpocroe BemlecTBo. HaxoxeHue BojgopoAa B Mpupojae, (QU3MYecKHe M XUMHYECKHE CBOMCTBA,

MPUMCHCHUC, CIOCOOBI MOJIyUCHUA. Kucnotel u conu

2.4

MossipHblii 00bEM ra30B. Pacy€Tbl 1o XUMHUECKUM YpaBHEHHSIM




2.5

2.6

2.7

®usnueckue cBoiictBa BoJbl. Boma kak pactBoputens. PactBopbl. HacbellleHHbIE W HEHACBIIEHHBIE PACTBOPHI.
PactBoprMoOCTb BelecTB B Bojae. MaccoBasi [10Jis1 BEIIECTBA B pacTBope. XUMHUYECKUE cBOMcTBa Boabl. OcHoBaHMs. Poib
pacTBOPOB B IPUPOJIE U B )KU3HU YesloBeKa. KpyroBopoT BoJbI B IpUpoIe. 3arps3HeHUE NPUPOAHBIX BOA. OXpaHa U OYMCTKA
IIPUPOJIHBIX BOA

Knaccudukanus Heopranmdeckux coenuHenuit. Oxcuapl. Knaccudukanus okcuaoB: coieoOpasyromue (OCHOBHBIC,
KHCIIOTHBIE, aM(bOTepHbIe) U HeconeoOpasyrone. Homenknarypa okcuoB. dusnueckue U XMMUUYECKHE CBOWCTBA OKCHUJIOB.
[Tonydyenue okcuaoB

OcnoBanwust. Knaccugukaius oOCHOBaHUIL: MENOYN U HEPACTBOPUMEIE OCHOBaHMs. HomMeHknaTypa ocHoBanmii. duznueckue u

XHMHYECKHE CBOMCTBA OCHOBAHUM. HOJ'IyLICHI/Ie OCHOBaHHI

2.8

2.9
2.10

KucaoTsl. Knaccmbnxaunﬂ KHCJIIOT. HOMGHKHaTypa KHUCIIOT. OU3NUYECKHE U XMMHUUECKHE CBOMCTBA KUCIIOT. P akTUBHOCTHU

MerauioB H.H. bekerosa. [Tonyuenue kuciaor
Comu. Homenknatypa coseil. @uznueckune 1 XMuMU4YeCKre cBoicTBa cojieit. [lomydyenue conei

I'eneTnueckas CBA3b MCKAY KilIaCCaMU HECOPTaHUYCCKUX COE€TUHEHUI
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XUMHUECKUI HKCHEPUMEHT: KAaueCTBEHHOE OIpE/eIeHUue COJIepKaHusl KUCIOpojaa B BO3AyXe, IMOJIyueHHe, coOMpaHue,
pacro3HaBaHME€ U M3Y4YEHHE CBOMCTB KHCIOpOJAa, HAOIIOJCHHE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM M YCIOBHUS
BO3HUKHOBEHHUS W TpEKpalleHusi ropeHus (moskapa), O3HaKOMJIEHHE ¢ oOpa3laMH OKCHJOB M OIHMCaHHE HMX CBOMCTB,
NOJIy4eHHE, COOMpaHKe, PACO3HABAHNE U M3Yy4EHHE CBOMCTB BOAOpPOJAa (TOpeHHE), B3aUMOJECHCTBUE BOJOPOJA C OKCUIOM
meau(ll) (Bo3MOXXHO HCHOJB30BAaHHWE BHUAEOMATEPUATIOB), HAOMIOJEHHE OOpa3lOB BEIIECTB KOJUYECTBOM 1 MOJb,
UCCIIeIOBaHNE OCOOCHHOCTEH pAacTBOPEHUS BELIECTB C pa3IMYHONM pPAcTBOPUMOCTBIO, IPUIOTOBICHHE PAacTBOPOB C
orpesIeIEHHON MaccOBOW J0Jel pacTBOPEHHOIO BEIIECTBA, B3aWMOJICHCTBHE BOJBI C MeTallaMU (HATPUEM M KaJbIIHEM)
(BO3MOXKHO MCIIOJIb30BaHHE BHJEOMATEPHANIOB), ONPENEICHNE PACTBOPOB KHCIOT U INEI0Yel € MOMOIIBI0 HMHAUKATOPOB,
ucclieIoBaHle 00pa3lloB HEOPraHUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJEHNE U3MEHEHHs] OKPACKU MHJIUKATOPOB B
pacTBopax KHCIOT W Iejoyell, u3ydeHue B3ammojeicTBusi okcuna meau(ll) ¢ pactBopoM cepHOIl KUCIOTBI, KUCIOT C

METaJlJlaMH, peaKuHﬁ HeﬁTpaJ'IHBaI.IPIH, MOJIYYCHHUC HCPACTBOPUMBIX OCHOBaHHﬁ, BBITCCHCHUC OAHOIo MCTaJUIa APYIUM H3




pacTtBOpa COJIN, PCIICHUE SKCIICPUMCHTAJIBHBIX 3a1a4 I10 TEMC «BaxkHenme Kiraccel HEOPTaHNYCCKUX COCﬂHHCHHﬁ))

3.1

3.2

3.3

3.4

[Tepuonuueckuii 3akon u I[leprnoanueckas cucteMa xumudeckux snmemeHToB .M. Menneneea. CTpoeHue aTOMOB.

Xumunueckas cBg3b. OKHUCIUTEILHO-BOCCTAHOBHUTCIILHEIC pcakuuu

[lepBbie MOMBITKH KIACCU(PUKANUK XUMHUYECKHX 3JEeMEHTOB. [IOHSATHE O Tpymmax CXOMHBIX 3JEMEHTOB (IICIOYHBIE W
IIeJIOYHO3EMENbHBIE METaJIbl, TAJIOT€Hbl, MHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOpble 00pa3yioT amM(OTEepHbIE OKCHUIbI U
TUJIPOKCHIBI

[Tepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumuyeckux snaeMeHToB J[.M. MenneneeBa. Koporkonepuoanas u
mHHONIepuoaHas ¢dopMmel [leproauueckoi cucrembl xumudeckux anemeHToB JI.M. MenneneeBa. Ilepronasl u rpymnimsl.

@U3NYECKUI CMBICI OPSIAKOBOIO HOMEPA, HOMEPOB NEPUOAA U TPYIIIIBI AJIEMEHTA

Crpoenue aromoB. CoctaB aTOMHBIX siep. M3oTomnbl. DnekTpoHsl. CTpoeHHE 3JEKTPOHHBIX 000J04YeK aToMoB nepBbX 20
XUMHUYecKUX 3ieMeHToB [lepuonnueckoit cucremsl J[.J. MenneneeBa. XapakTepucTUKa XMMHMUYECKOI'O 3JIEMEHTA IO €ro
nonoxenuro B Ilepuonnueckon cucreme .M. Menneneena

3aKOHOMEPHOCTH M3MEHEHMsI pajiyca aTOMOB XMMHMUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U HEMETAJUIMUECKUX CBOWCTB IIO
rpynnaMm u nepuojaaM. 3HaueHue llepumonnueckoro 3axkoHa u Ilepuonumyeckoil CHUCTEMBI XMMHUYECKHX 3JIEMEHTOB JUIf

pa3BuTusA Hayku U npakTtuku. .M. Menaenees — yd€HbIN U IpayKJaHUH

3.5

3.6

Xumudeckas cBsi3b. KoBaneHTHasi (MOJsipHAs M HEMOJNSpHAs) CBSA3b. DJIEKTPOOTPHUIIATETLHOCTh XUMUYECKUX DIIEMEHTOB.
Nonuag cBsa3p
Crenens okucienus. OKUCIUTETFHOBOCCTAHOBUTEINbHBIE peakiuu. [Ipoiiecchl okuciaeHus: U BOCCTaHOBICHUS. OKUCIUTENN U

BOCCTAaHOBHTCIIN

3.7

XHUMHUYECKHI OKCIICPUMCHT: U3YUYCHUC 06pa3u013 BCIICCTB MCTAJIZIOB U HCMCTAJIJIOB, B3aHMOHeﬁCTBHC THUAPOKCHUIA IIUHKA C
pacTBOpaMu KHCJIOT U menoqeﬁ, IMPOBCACHUEC OIIBITOB, HJUIFOCTPUPYIONIUX HNPUMEPBI OKHUCIHUTCIBHO-BOCCTAHOBUTCIIBHBIX

peakiuii (ropeHue, peakiuy pa3ioKeHNs, COSTUHEHMS)




9 KIIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3J1EMEHT COAECPKAHMS

BemectBo u xumunueckas peakuus. [lopropenue

[Tepuoanueckuit 3akon. Ilepuoamueckass cucrema xumuuyeckux osiemeHToB J[.M. MenneneeBa. CtpoeHue aTOMOB.
3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB XMMHUUYECKHX DJIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, Kalvsl, KaJbLUI U UX COCAUHEHUI

B COOTBCTCTBHH C ITOJTOKCHUEM 3JICMCHTOB B Hepnonnqecxoﬁ CUCTCMC U CTPOCHUCM UX aTOMOB

CrtpoeHue BeliecTBa: BUJIbI XUMUYECKOM CBSI3U. THUIIBI KPUCTAUIMUECKUX PEHIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA
KPUCTAJIMYECKON pemETKH M BUAA XUMHUecKoM cBsi3u. Kiaccudukanus u HOMEHKJIATypa HEOPraHMYECKHUX BEIECTB
(MexxyHapoHas U TpUBHAJIbHAS). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMUXCA K PA3IUYHBIM KJIacCaM HEOPTraHUYECKHUX

COCHHHCHHﬁ, ICHCTHUYCCKAsA CBA3b HCOPIraHUYCCKHUX BCHICCTB

1.3

14

Knaccudukanus XuMU4YeCKUX peakiuil Mo pa3InYHbIM MMPU3HAKaM (110 YHCITY U COCTaBY yYacCTBYIOIIUX B PEaKlMU BEIECTB,
no TerioBoMy 3P (GeKTy, M0 U3MEHEHHUIO CTETNEHEH OKHUCICHHS XMMHYECKUX AIJIEMEHTOB, MO OOpaTUMOCTH, MO YYacCTHIO
Karajau3aTopa). JK30- M IHAOTEPMUUYECKUE PEaKIMU, TePMOXUMHUYECKHe ypaBHEHHS. [IoHSATHE O CKOPOCTH XMMHUYECKOI
peakuuu

[TonsiTe 00 0OpaTUMBIX W HEOOPATHUMBIX XMMHUYECKUX peakiusxX. [IOHATHE O TOMOTEHHBIX U Te€TEPOTCHHBIX pPEaKIHsX.
[TonsiTue 0 XUMHUYECKOM paBHOBECHHU. DAKTOPHI, BIUSAIOIMINE HA CKOPOCTh XUMUYECKOW PEaKIMU U MOJIOKEHUE XUMUYECKOTO

paBHOBECUSA

1.5

1.6

OKHCTUTENbHO-BOCCTAHOBUTENBHBIE  PEAKIMU, DJIEKTPOHHBINM OalaHC OKHCIUTEIbHO-BOCCTAHOBUTEIBHON  PEAKIIHH.
CocraBieHre ypaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIMI C HCIOJIBb30BaHUEM METO/Ia 3JIEKTPOHHOr0 OanaHca
Teopust 3AEKTPOTUTAYECKON AUCCOIUALIMK. DJIEKTPOIUTHI U HEANEKTPOIUThl. KaTHoHbI, aHMOHBI. MeXaHu3M HCCOLaIun

BCIICCTB C pa3JIMYHBIMHU BUJAMH XuMHUYecKkor cBs3u. CTeneHb JUucconuanuu. CunbHbIC U cla0ble SJICKTPOJIUTHI. Peakuuu

MOHHOTO OOMeHa. Y CJIOBUS MPOTEKaHUsl peaklMii HOHHOTO OOMEHa, MOJIHBIE U COKpAIIEHHbIE HOHHBIE YPAaBHEHUS peaKiuil.




1.7

CBoOICTBa KHUCIIOT, OCHOBAaHHWW M COJIC B CBETE NPEJICTABICHUA 00 JJICKTPOIUTHYECKON auccoruanuu. KadecTBeHHBIE

peaxuuu Ha HoHblL. [loHsTHE O rUApONIN3E coelt

XUMHUECKUH HKCIEPUMEHT: O3HAKOMIJIEHHE C MOJICISIMUA KPUCTAIUTMYECKUX PEIIETOK HEOPTaHMUECKUX BEIIECTB — METAIJIOB
U HeMmeTayuloB (rpaduTa M anmasa), CIOXKHBIX BEHIECTB (XJIOpUAA HATPHs); HCCIEIOBAaHUE 3aBHCUMOCTH CKOPOCTH
XUMHUYECKOH PEaKIMU OT BO3JEHCTBHUSA pa3iMyHBIX (AKTOPOB; HCCIECIOBAHUE AIIEKTPOINPOBOJHOCTH PACTBOPOB BELIECTB,
nporecca JTUCCOUMAIMU KHUCIIOT, IeNoYeld U coyie (BO3MOXHO HCIIOJIb30BaHUE BHICOMATEPHUANIOB); MPOBEACHUE OMBITOB,
WITIOCTPUPYIOIINX MPU3HAKKA MPOTEKAHUS peakiii HOHHOro oOMeHa (00pa3oBaHME OCa/Ka, BBIJCICHHE Ta3a, 00pa3oBaHue
BO/IbI); OTIBITOB, MILTFOCTPUPYIOIINX IPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIIFHBIX PEAKIHi (TOPEHUE, PEaKIIH PA3TI0KEHUS,
COCI{I/IHCHI/UI); paciiosHaBaHUC HCOPraHUWYCCKHUX BCIICCTB C IIOMOIIBIO KAaYCCTBCHHBLIX peaKHI/Iﬁ Ha HWOHBI; PCUICHHC

OKCIICPUMCHTAJIBHBIX 3aaa4

Hewmertannsl ¥ uxX cOeIMHEHUS

2.1

OOmast xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHble CTeneHu okucieHus. CTpoeHue u
¢u3nyeckue CBOWCTBA MPOCTHIX BELIECTB — TajJOr€HOB. XMMHUYECKHE CBOMCTBAa Ha NIpUMepe Xjopa (B3auMOJAEHCTBHE C
MeTajulaMHi, HeMeTaJUlaMu, Iienodamu). XiopoBogopoa. ComnsHas KHCIIOTa, XMMHUYECKHE CBOICTBa, MOJIy4YEeHHUE,
npuMeHeHue. JleficTBue Xjopa M XJIOPOBOAOPOAA Ha OpPraHM3M 4YesloBeKa. BakHeline XJIOpHUIbI U UX HAXOXKACHHUE B

pUpoJIe

2.2

OO6mas xapaktepuctuka 3MeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHBIE CTENEHW OKHUCIICHHS.
CrtpoeHue u Qu3NYeCKUe CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U CEpbl. AJUIOTPONMHBIE MOAU(DUKAIMKU KHCIOpOAa U
ceppl. XUMHYECKHe CBOMCTBAa cepbl. CepoBOMOPO, CTPOCHHE, (PU3HUECKHUE W XUMHUYECKHe cBoMcTBa. OKCHIIBI CEphl Kak
MPEJICTAaBUTENN KUCIOTHBIX OKCUAOB. CepHast KUCIOTa, GU3MYECKUE U XUMUYECKUE CBOICTBa (00IIMe Kak MpEeACTaBUTENS
KJ1acca KMCIIOT U crieruudecke). XuMHUYeCKHe peakiny, Jie)allie B OCHOBE IPOMBILIUIEHHOTO Coco0a MoyuyeHus: CepHOit
kucnotel. [Ipumenenue. Conu CEpHON KHCIOTHI, KaueCTBEHHAas peakius Ha cyibdaT-uoH. Haxoxaenue cepsl U e€
COCTMHCHUN B TPHUPOJE. XUMHUYECKOE 3arps3HCHHE OKPYXKAIOIIEH Cpeabl COSTUHEHUSIMH Cepbl (KHUCIOTHBIC TOXKIH,

3arpsA3HCHUC BO3AyXa U BO,Z[OéMOB), CIIOCOOBI €ro NpeaoTBpaIlICHUA




2.3

O6mmas xapakTepucTuka 31eMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE CTETIEHU OKUCICHHS. A30T,
pacrpocTpaHeHue B TpHUpone, (U3MYECKHe W XHMHUYecKHe cBoiicTBa. KpyroBopor asora B mpupoje. AMMHAK, €ro
buznyecKkue 1 XMMHUYECKHEe CBOMCTBA, oJyuyeHue u npuMmenenue. Conu aMMOHUS, X PU3NYECKUE U XUMUYECKUE CBOICTBA,
npuMeHeHne. KadecTBeHHass peakuuss Ha MOHBI aMMOHHMA. A30THas KUCIIOTa, €€ MONydeHHe, PU3NUYECKUe U XUMHUYECKHUE
cBoiicTBa (0OIIME Kak MpeACcTaBUTeNs Kiacca KUCIOT U cnenuduueckue). Vcmnonp3oBaHue HUTPATOB U COJIEH aMMOHUS B
KaueCTBE MHUHEPAJIbHBIX YAOOpeHHH. XMMHMUECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl COCAMHEHUAMU a30Ta (KUCIIOTHBIE

JOK]TH, 3arpsi3HEHUE BO3/AyXa, TOUBHI U BOJOEMOB)

2.4

®Docdop, amnorponHsie Mmoaudukanuu Gocdopa, dpuznueckue u xummuueckue cBoiicrsa. Okcun dhocdopa(V) u pochopnas
KHCIIOTa, (U3NYECKUE M XUMHUYECKHE CBOMCTBa, monydeHue. Mcmosnp3oBanue (ochaToB B KadeCTBE MHUHEPATbHBIX

ynobpeHuit

2.5

OOmas xapakrepuctuka 31eMeHToB IVA-rpynmnbl. OCOGEHHOCTH CTPOEHMS aTOMOB, XapaKTEpHbIE CTENEHH OKUCIICHUS.
Yraepon, aioTponHble MOIUGPHUKAIMH, PACIPOCTPAHEHHE B NPUPOAE, (GU3HUYECKHEe U XUMHUECKUE CBOWCTBA. AICOPOIHSL.
Kpyrosopotr yrnepoga B mpupozge. Okcuabl yriepoja, ux (u3Mdyeckue M XUMHYECKHe CBOMCTBA, JeicTBUE Ha >KMBbIE
OpraHM3MBbl, MOJIyUEHHUE M NpPUMEHEHHE. ODKOJOTrM4Yeckue MpoOjaeMbl, CBsA3aHHblE C¢ okcugaoM yraepoaa(lV); rumoresa
r7100abHOTO MOTEIUIEHUS] KJIMMaTa; MapHUKOBBIM 3 ¢eKkT. YroapHas KUCIOTa U €€ cOolu, X (U3NYECKUe U XUMHUYECKUe
CBOIiCTBa, MosyueHue u npumeHeHue. KauecTBeHHas peakius Ha kapOoHaT-uOHBL. Mcmosib30BaHHE KapOOHATOB B OBITY,

MCIUNHUHEC, ITIPOMBIINIJICHHOCTU U CCJIbCKOM XO35ICTBE

2.6

2.7

[lepBoHavanbHble MOHATHS 00 OPraHMUYECKHUX BEIIECTBAX KAaK O COSAMHEHHUAX yriepoaa (MeTaH, 3TaH, dTUJIEH, alleTHIIEH,
ATaHOJI, TIUIEPHUH, YKCYCHasI KUcioTa). MIX cocTtaB m xumudeckoe ctpoenue. [loHsTre o OMOJ0rnYecKr BayKHBIX BEIIECTBAX:
KUpax, Oenkax, yriaeBoJax — U MX POJIM B JKM3HU 4YeloBeka. MaTepuanbHOE €IUHCTBO OPTaHMYECKUX W HEOPTaHUYECKHX
COEeTMHEHNN

Kpemuuii, ero ¢pusndeckue 1 XuMUYECKUE CBOICTBa, olyueHue u npuMeHeHne. CoennHeHus KpeMHus B npupoze. Oomue
npeacraBieHuss 06 oxcuae kpeMuusi(lV) u kpemuueBor kuciore. CWIMKAThl, UX HCIOJIb30BaHUE B OBITY, MEIUIIMHE,

MMPOMBIINIJICHHOCTH. Baxueiine CTPOUTCIIbHBIC MAaTCpUaJIbl: KCPpaMHKa, CTCKJIO, IEMCHT, 6CTOH, JKelle300€TOH. HpO6HCMLI




0€30I1aCHOI0 MCIT0Ib30BaHUs CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HCBHOﬁ KHN3HU

2.8

XUMUYECKUN DKCHEPUMEHT: H3yuyeHUe OO0pa3ll0B HEOPraHMYECKHUX BEIIECTB, CBOMCTB COJISIHOW KHUCJIOTHI; MPOBEACHUE
Ka4eCTBEHHBIX PEAKIMN HA XJIOPUA-UOHBI U HAONIOJCHUE TPU3HAKOB UX MPOTEKAHUSI; OMBITHI, OTpaKaoNre GU3NIECKUe U
XUMHYECKHE CBOWCTBA TaJIOT€HOB U MX COEIMHEHUH (BO3MOXKHO HCIOJB30BAaHHUE BHJIEOMATEPUANIOB); O3HAKOMIICHHUE C
oOpasiaMu XJIOpHUI0B (TaJIOTEHUIOB); O3HAKOMIICHUE C 00pa3iaMu Cepbl U €€ COCTUHEHHSIMH (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMATEpHUAJIOB); HaOIIOJCHHUE Mpolecca OO0YyIIIMBaHUS caxapa IMOJ JAeWCTBUEM KOHIEHTPUPOBAHHOMN CEPHON KHCIOTHI;
U3y4eHHE XUMHUYECKUX CBOWCTB pa30aBICHHON CEPHOW KUCIIOTHI, IPOBEICHUE KaYeCTBEHHOW pEeakIuy Ha Cylb(aT-uoH U
HaOo/IeHue Tpu3HaKa e€ MPOTEKaHWs; O3HAKOMJICHHE ¢ (PU3UYECKUMHU CBOMcTBamH a30Ta, (ochopa U UX coeluHEHUI
(BO3MOYKHO HCITOJIb30BaHUE BUCOMATEPHAIIOB), oOpa3liaMu a30THBIX U (OCPOPHBIX YIAOOPEHHUIA; MOIydeHHE, COOMpaHue,
pacro3HaBaHHe U HU3y4YCHHE CBOWCTB aMMHUAKa; MPOBEACHHUE KAUuECTBEHHBIX PEaKIMi Ha MOH aMMOHHUA U (ocdaT-uoH u
U3y4eHHE TPU3HAKOB WX NPOTEKAHUS, B3aMMOJCHCTBHE KOHIICHTPUPOBAHHOM a30THOH KHCJIOTBI C MEIbI0 (BO3MOXKHO
UCIIONIb30BaHUE BHAEOMATEPUAIOB); H3yUYE€HHUE MOJeNel KPUCTAUIMYECKUX peméTok anmasza, rpadura, ¢ymiepeHa;
03HAKOMJIEHHE C TIPOLECCOM aJCOpOLMU PacTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIJIEM M YCTPONCTBOM IMPOTHUBOrasa;
NoJy4eHue, coOMpaHue, pacrio3HaBaHUE U M3y4YEHHE CBOMCTB YIJIEKHMCIIOTO ra3a; NMpOBEJCHHE KaueCTBEHHBIX peakIuil Ha
kapOOHAaT- W CHJIMKAaT-HOHBl W HW3YyYeHHE TPU3HAKOB WX TPOTEKaHWs; O3HAKOMJICHWE C MPOAYKIUEH CHIMKATHON

MPOMBIINIJICHHOCTH,; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 I10 TEMEC «BaxHelIe HeMeTalIbl 1 UX COSIMHEH U

MeTaisl ¥ UX COSAUHECHUS

3.1

OO0mas xapakTepuCTHKa XUMHUYECKUX SJIEMEHTOB — METaJIOB Ha OCHOBaHHMH WX ToJjoxkeHus B llepumomnueckoil cucreme
xumudeckux snemeHToB .M. MengeneeBa u cTpoeHus aromMoB. CTpoeHME MeETAIOB. MeTauindeckas CBS3b H

MCTAJUINYCCKASA KPpUCTAJIINYCCKAA pCI_HéTKa. BHCKTPOXI/IMI/I‘-ICCKI/Iﬁ pAax HaHpH)KeHI/II\/'I MCETAJlJIOB

3.2

3.3

duznyeckue U XUMUYeckue cBoiicTBa MeTaiioB. OOIe crnocoObl MoixydeHusi MetamioB. [loHaTHe 0 KOPPO3UM METaIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIutaBsl (CTaib, YyryH, JIOPATIOMUHHUNA, OpOH3a) U UX IPUMEHEHHUE B ObITY U

IMPOMBIINIJICHHOCTH

[Ilenounbie MeTambl: mosiokeHue B llepumogmueckoil cucreme xumuueckux snemeHToB [[.M. MenneneeBa; cTpoeHue HX




3.4

3.5

aTOMOB; HaxOXKJeHue B mpupoje. Puznyeckue U XUMHUYECKHE CBOMCTBa (Ha mpumepe Harpus W Kanusa). OKcuIbl U

TUAPOKCHUBI HATPUS U Kanus. [[pumMeHenune menoyHbIX METAUIOB U UX COSUHEHUN

[[{erouHO3EMENBbHBIE METAJUIBI MarHUM M KaJbLMNA: ITosIokeHue B Ilepuonnueckoi cucreme XxuMMu4eckux snementos [I.1.
MenpneneeBa; CTpoeHHE MX aTOMOB; HaxOXAcHHE B npupone. dusnueckne U XMMHYECKHE CBOMCTBA MarHus M KaJbLus.
Baxwueiimue coequHeHNs Kanblus (OKCUA, TUIPOKCHI, con). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

Amomunuii: nonoxxenue B [lepuonnyeckoii cucteme xumuueckux 3eMeHToB [[.M. MenzaeneeBa; ctpoeHre aToMa; HaX0xkIEHUE

B IIpHUPOAC. dusndeckre 1 XUMHYECKUE CBOMCTBA AJIFOMUHHSL. AM(bOTepHBIe CBOICTBa OKCHaa U THAPOKCHUaa aJ lFOMHUHUA

3.6

XKenezo: nonoxenue B Ileprnoguueckoii cucteme xumuueckux 3inemenTo J[. M. MenneneeBa; cTpoeHne aToMa; HaX0XX/JICHHUE
B npupoje. dusnueckue U XUMHUECKHe cBoicTBa kene3a. Oxcuapl, ruapokcuasl u conu sxenesa(ll) u xenesa(lll), ux

COCTaB, CBOMCTBA U IMOJIy4YCHHC

3.7

XUMHUECKUH 3KCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3laMu METAaJUIOB U CIUIaBOB, MX (PM3MYECKMMHU CBOMCTBAMH; M3y4YCHHE
pe3yabTaTOB KOPPO3UHM METAJIOB (BO3MOXKHO HCIOJIB30BAHUE BHUJEOMATEPHANIOB), OCOOCHHOCTEH B3aUMOJCICTBUSA OKCUAA
KaJdbllUg M HATpus C BOAOM (BO3MOXHO MCIIOJIb30BaHME BHUIEOMATEPUANIOB); HCCIIEOBAHUE CBOMCTB >KECTKOW BOJIBI;
mpoliiecca TOPEHHsl JKele3a B KHUCIOpoAe (BO3MOXKHO MCIIOJIb30BAaHME BHEOMATEPHATIOB); IPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI (MarHus, KaJblus, aJtoMUHus, uuHKa, xene3a(ll) u xeneza(lll), meau(ll); nabmonenue u
ONHCaHHE TMPOLECCOB OKpAIIMBAaHUS IUIAMEHM MOHAMM HATpus, Kaiusg M KadblMs (BO3MOXKHO HCHOJIb30BAHUE
BUJICOMATEpHUAJIOB); HCCIE€OBaHHE aM(pOTEpPHBIX CBOWCTB TUAPOKCHIA ATIOMUHUS W TUIPOKCHIA LMHKA; pELIeHUe

OKCIICPUMCHTAJIBHBIX 3a/1a4 I10 TEME «BaxHele MeTajabl U UX COCTUHEHMS

XUMHS U OKpY>Karollas cpesia

4.1

Hosble marepuanel M TeXHONOTrMH. BemectBa ¥ Marepuansl B IOBCEAHEBHOM JKHU3HM 4YelNOBEKa. XMMHUS WU 310POBbE.
be3onacHoe wucnonb3oBaHWE BEIIECTB U XMMHUYECKMX peakuui B ObiTy. [lepBas momomib Hmpu XMMHYECKHX OXOrax u

OTpPaBJICHUAX

4.2

OCHOBBI 3KOJIOTMYECKOW IPaMOTHOCTH. XMMMUECKOE 3arpsizHeHue okpyxkarouieil cpensl IIJIK. Ponp xumum B pereHunn




sKojoruueckux mpodnem. [IpupogHble HCTOYHHMKHU YIIIEBOAOPOAOB (yroyib, MPUPOIHBIM Tra3, HE(PTb), MPOAYKTHI

nepepadOoTKH, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

4.3 XUMHYECKUH 3KCTIEPUMEHT: U3y4eHUE 00pa3I0B MaTepHAIIOB (CTEKIIO, CIIJIABBl METAJJIOB, OJMMEPHBIEC MATEPUAIIbI)

nux

IMPOBEPSIEMBIE HA OI'3 IO XUMWHM TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJBHOM ITPOT'PAMMBI OCHOBHOT'O OBHIEI'O OBPA30OBAHUSI

Kox

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM pe3yJbTaTaM 02a30BOI0 YPOBHSI OCBOEHHSI OCHOBHOI
NpoBepsieMoro .

o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI0 00111ero o0pazoBanus Ha ocHoBe PI'OC
TpeOoOBaHUs

1 IIpencraBnenue:

O IMO3HABAEMOCTHU SIBJICHUM NMPHUPOAbI, TOHUMaHHEe OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHMUYECKOW HAyKH Kak
11 0o0JacTl COBPEMEHHOI'O €CTECTBO3HAHMS, KOMIIOHEHTa OOIIed KyJabTyphl U TNPAKTUUYECKOW NEATEIbHOCTH

YCJIOBCKA B YCJIOBUAX COBPEMCHHOI'O O6I.[I€CTB3.; IMOHUMAHHEC MECTAa XUMHU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

O HAYYHbIX METOJAX IO3HAHUS, B TOM YHCJIC DKCICPUMCHTAJIBHBIX U TCOPECTUYCCKUX MCTOHAX HCCICIOBAHUA
1.2 BCIICCTB U U3YUCHUA XUMHUUYCCKUX peaKHHﬁ; YMCHHE HCII0JIB30BaTh MOJCIN IJIA 00BICHEHHUS CTPOCHUA aTOMOB

" MOJICKYII

o cepax mnpodeccHOHAIBHON MAEATETbHOCTH, CBSI3aHHBIX C XHMHEW W COBPEMEHHBIMH TEXHOJOTHSIMHU,
13 OCHOBAHHBIMH Ha JTIOCTIDKCHHUSIX XMMHUYECKON HAayKH, YTO MO3BOJUT 00YUAIOMIMMCS paccMaTpUBaTh XUMHUIO KaK
chepy cBoelr Oymymielt TpodeCCHOHATBHOW IESITeNbHOCTH W CAeNaTh OCO3HAHHBIM BHIOOP XHMHH Kak

poUIBLHOrO MpeAMETa IPU MEPEXo0/ie Ha YPOBEHb CPelHEro oOIIero 00pa3oBaHus

2 Branenne cucremoll XMMUYECKHMX 3HAHUM M yMEHHE IPUMEHATh CHCTEMY XHWMHYECKMX 3HAaHHW, KOTOpas




BKJIIOYACT:

2.1

BAKHEHIINE XUMHYECKHE IMOHATHS: XUMUYECKUH 3JEMEHT, aTOM, MOJIEKYJa, BEUIECTBO, MPOCTOE U CIOKHOE
BEIIECTBO, OJTHOPOIHAS. U HEOJHOPOAHASI CMECh, OTHOCUTENILHBIC aTOMHAsi M MOJICKYJISIpHAsl MAacChl, KOJTMYECTBO
BEIIECTBA, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, OKCHJI, KUCIIOTa, OCHOBAHUE, COJb (CpPeHss), XUMUYECKast
peaKIysi, peakIuy COSAMHEHUS, PEAKIIH PA3I0KEHHUS, PEaKIIUH 3aMEIICHHS, PeaKIui 0OMeHa, TerIoBoi 3 dekr
peakuuu, 3K30- U 3HJOTEPMUYECKHE PEAKIIMU, PACTBOP, MACCOBasl JOJSI XMMHUYECKOIO JIEMEHTA B COCAMHEHUH,
MaccoBasi JI0JIsl M MPOIICHTHAsT KOHIIGHTpAIlMs BEIIECTBA B PACTBOPE, SIAPO aToMa, SJICKTPOHHBIM CIIOM aTroma,
aToMHasi ~ opOuTanp, paguyc  aToMa, BaJEHTHOCTb, CTEMEHb  OKUCIIEHUS, XWUMHUYECKas  CBS3b,
ANEKTPOOTPHUIATETILHOCTD, TIOJISIPHAsl U HEMOJIIPHAs KOBAJICHTHASI CBsI3b, MOHHASI CBSI3b, METAJUIMUECKAs CBSA3b,
KpUCTaJNIM4ecKas pemérka (aToMHasi, MOHHAs, METAITMUECKas, MOJICKYJISApHAsi), HOH, KATUOH, aHHOH, SJIEKTPOJIHUT
U HEDJICKTPOJUT, OJICKTPOJIUTHUYECKAs JUCCOIMAIUS, PEaKIUHM HOHHOrO OOMEHAa, OKHCIHTEIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIMM, OKUCIUTEIb U BOCCTAHOBUTENb, OKUCICHHE U BOCCTAHOBIIEHUE, 3JIEKTPOJIM3,
XUMHUYECKOe paBHOBecHe, oOpaTHUMble U HEOOpaTHUMbIE PEaKIUU, CKOPOCTh XUMUYECKOM peaKlnu, KaTaau3aTop,

ITJK, koppo3ust METaJIIIOB, CIIJIaBbl

2.2

2.3

OCHOBOIIOJIAaTrarOIHEe 3aKOHbBI XUMHUH: 3dKOH COXpPAHCHUSA MACCHI, HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH I[I/I MeH)IeJ'ICCBa,

3aKOH ITIOCTOSHCTBA COCTaBa, 3aKOH ABOF&}IpO
TCOPHUH XUMHHU: aTOMHO-MOJICKYJISIpHAasd TCOPUs, TCOPUA BHGKTpOHHTHHGCKOﬁ JUCCcoranmmn

Brnanenne ocHoBaMM XUMHYECKOM T'paMOTHOCTH, BKJIFOYAIOIICH:

3.1

yYMEHHUE NMPaBUWIBHO UCIIOIB30BaTh U3YUYE€HHBIE BEIIECTBA U MaTepUabl (B TOM YMCIIe MUHEpaJIbHbIE yI00peHus,
METaJIJIbl U CIUJIaBbl, MPOAYKTHI IEpepabOTKU MPUPOAHBIX UCTOUHHUKOB YTJIE€BOJIOPOAOB (YIJis, MPUPOJHOTO rasa,
He(TH) B OBITY, CEIbCKOM XO35HCTBE, Ha MPOM3BOICTBE M MOHUMAaHUE 3HAYCHUS KHUPOB, OEIIKOB, YTIEBOAOB IS
OpraHu3Ma 4YeJlOBEKa; YMEHHE INPOTHO3MPOBATH BIUSHHE BEHIECTB M XUMHUYECKHMX MPOLECCOB Ha OPraHU3M

YeJI0BEKA U OKPYKAIOLLYI0 IPUPOIHYIO CPERY

3.2

YMCHHUEC UHTCTPUPOBATL XUMHNYCCKUEC 3HAHUA CO 3HAHUAMU APYTHUX y‘-ICGHBIX npeamMecToB




HaJINn4uc OIIbITa pa6OTI)I C pa3JINYHbIMHU HCTOYHHUKAMU I/IH(l)OpMaHI/II/I 10 XMMHUH (Haquaﬂ W HAYYHO-IIOITYJIsAIpHas

33 JIuTepaTypa, caoBapu, CIPaBOYHUKHU, UHTEPHET-PECYPCHI)
34 yYMEHHE OOBEKTUBHO OIICHUBATh MH(OPMAIIHIO O BEIIECTBAX, UX MPEBPALICHHUIX U NMPAKTHUECKOM MPUMEHEHUH
' Y YMEHME UCIOJIb30BaTh €€ AJIs pelleHus yueOHO-[103HaBaTEIbHbIX 3a1a4
Brnanenne ocHoBaMM NOHATUIHOIO ammapaTa U CHMBOJIMYECKOTO fA3bIKa XUMHUM Ul COCTaBJIEHHUS (HopMyi
4 HEOPTraHMYECKUX BEIIECTB, YPABHEHUN XMMHUYECKUX pEakifil; ocHoBaMH XuMuieckoil Homenkiarypsl (IUPAC
Y TPUBUATIBHOM )
YMeHue 00bACHATh CBA3b MOJI0XKEHUs 3j1eMeHTa B [leproauueckoi cucTeMe ¢ YMCIOBBIMU XapaKTePUCTUKAMU
5 CTPOCHUSI aTOMOB XMMHUYECKHX AIIEMEHTOB (COCTaB | 3aps[ sAApa, 00IIee YHCIIO JIEKTPOHOB), paclpeieICHuEM
3JIEKTPOHOB I10 SHEPreTUYECKUM YPOBHSM aTOMOB NEPBbIX TPEX NEPUOIOB, KaJIHsI U KalbLUs
IIpencraBneHue o MNEPUOAUYECKOM 3aBUCUMOCTH CBOWCTB XMMMYECKMX JJIEMEHTOB (paguyc arToma,
6 ANEKTPOOTPHULATEIBHOCTD), MPOCTHIX U CIIOXKHBIX BELIECTB OT IOJOKeHUs 3jeMeHToB B Ilepuommueckoit
cucTeMe (B MaJIbIX MEepHOJiax U INIaBHBIX MOATPYIIAX) U 3JIEKTPOHHOTO CTPOSHHS aToMa
7 YMmenue knaccuuuupoBarth:
7.1 XUMHUYECKHE IIIEMEHTBI
7.2 HEOpraHMYECKHe BEIIECTBA
7.3 XUMHUYECKUE PEAKIINH
8 YMeHune onpeensTh:
8.1 BaJICHTHOCTh M CTETIEHb OKUCJICHUSI XUMHUYECKUX JIEMEHTOB, 3aps/] HOHA
8.2 BUJ XUMHUYECKON CBSI3U M TUI KPUCTAIUIMYECKON CTPYKTYPHI B COSMHEHUSX
8.3 XapakTep Cpebl B BOAHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAaHM)
8.4 OKHCJIUTEIb U BOCCTAHOBUTEID
9 YMeHue xapakTepu3oBarh (U3NUYECKUE U XUMUYECKHE CBOMCTRA!




MIPOCTHIX BELIECTB (KUCIOPOJ, 030H, BOAOPOA, TpaduT, aiMas, KpeMHH, a30T, gocdop, cepa, XJop, HATPHIA,

91 KaJIMi, MarHui, Kajabllui, aTFOMUHHM, JKEJIe30)
CJIOKHBIX BEIIECTB, B TOM YHCIIE UX BOJAHBIX PACTBOPOB (BOJa, aMMHAK, XJIOPOBOAOPO, CEPOBOIOPO, OKCHJIBI
9.2 U TUIpoKcuasl MetawioB |-I1A rpymnm, anmromunmst, meau (1), munka, xenesza (11 u I11), okcunbr yriepona (I u
' IV), xpemuus (IV), azora u ¢ocdopa (1l u V), cepsr (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHasd,
dbocdopHas, yrojpHas, KpeMHHEBasK KHCIIOTa U MX COJIH)
MIPOTHO3UPOBATh M XapaKTEepHU30BaTh CBOWCTBAa BELIECTB B 3aBUCHMOCTH OT HX COCTaBa MU CTPOCHUS,
9.3 MIPUMCHCHHE BEIIECTB B 3aBUCUMOCTH OT MX CBOHCTB, BO3MOYXHOCTh IMPOTECKAHMSI XHMHUYCCKUX MTPEBPAICHUH B
Pa3IMYHBIX YCIOBUIX
10 YMeHue coCTaBISITh MOJIEKYJISIPHBIE U HOHHBIC YPAaBHEHUS PEAKIHil, B TOM UHUCIIE:
10.1 peakIuii HFOHHOTO OOMEHa
10.2 OKHCIIUTEIFHO-BOCCTAHOBUTEIIbHBIX PEAKIIHIT
10.3 WUTFOCTPUPYIONINX XHMHUYECKHAE CBOMCTBA N3YICHHBIX KJIACCOB (TPYI) HEOPTaHUIECKHIX BEIICCTB
104 MOJITBEPIKIAIONIUX TCHETHYECKYIO B3aUMOCBSI3b MKy HUMHU
11 YMeHUe BBIYUCIATh (TPOBOJUThH PACUETHI):
111 OTHOCHTEIIEHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJIO XMMHYECKOTO JJIEMEHTa B
' COECTMHEHUU
11.2 MAaCCOBYIO JIOJIFO BEIIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 10 ypaBHEHUSM XUMHYCCKHX PEaKIMi W HaXOJUTh KOJHMYECTBO BEIIECTBA, 00BEM M MacCy pearcHTOB WIIN
' MIPOJYKTOB PEAKIIUU
12 Bnanenue (3HaHue OCHOB):
121 OCHOBHBIMH METOJAMH HAYYHOTO IO3HaHUs (HaOmIoJeHHe, U3MepeHue, SKCIEPUMEHT, MOJICIHPOBAHHE) MPHU




M3YYCHUH BEIIECTB M XMMHUYECKUX SIBJICHHI;, yMeHHE CPOpPMYIUPOBATH MpoOIEeMy U MPEATOXKUTh MyTH e

perieHus
12.2 0e30MmacHO# pabOThl ¢ XHMUYECKUMU BEIIECTBAMH, XUMHUYECKOH MOCY10i U 1a00paTOPHBIM 000PYI0BAHHEM
mpaBwIaMyd 0€30MacHOTO OOpallleHUs C BEIIECTBAMU, HCIOIh3YEeMBIMH B TIOBCETHEBHOW >KU3HH, MPaBUIAMU
123 MOBE/ICHUS B LENSIX cOepeKeHUs 310pOBbs M OKpY’Karollel MPUPOAHON Cpelibl; MOHUMaHKE Bpea (OMacHOCTH)
' BO3JICHCTBUSI HA JKUBBIC OPTaHU3MBI ONPEICIEHHBIX BEIISCTB, CIOCOOOB YMEHBIIICHHUS M MPEIOTBPAIICHHUS HX
BPEIHOTO BO3JIEHCTBHS
13 Hanuume npakTuyeckrux HaBbIKOB IIJIAHUPOBAHUS U OCYIIECTBICHUS CIEIYIOINUX XUMUYECKUX 3KCIIEPUMEHTOB:
131 M3Y4YCHHE W ONHCaHHe (U3MUECKUX CBOMCTB BEIIECTB; O3HAKOMIIEHHWE C (PU3UYECKUMU U XUMUYECKUMU
' SIBJICHUSIMU; OTIBITHI, MULTIOCTPUPYIOIINE MPU3HAKU MTPOTEKAHUS XUMUYECKUX PEAKIIUN
13.2 U3Yy4YEeHHE CIIOCOOOB pa3zesieHus: cMeceit
13.3 MOJIyYEHUE KHUCIOPOJia U U3YYEHHUE €ro CBOMICTB; MOJYyYEHHUE BOJOPOJA U U3YUYEHHE €r0 CBOMCTB; MOJyYEHUE
' YTJIEKUCIIOTO Ta3a U U3yYEHHE €ro CBOWCTB; MOJyYeHHE aMMHaKa U U3yYeHUE €ro CBONCTB
134 IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MaCCOBOM J0JIEl PACTBOPEHHOIO BEIIECTBA
135 MIPUMEHEHNUE WHIUKATOPOB (JITakMyca, METHJIOpaHXa U deHoN(TanenHa) sl ONpeIesieHus XapakTepa Cpeibl B
' pacTBOpax KUCIOT U HIeJI0Uei
WCCIIEZIOBAHUE U ONKCAHUE CBOMCTB HEOPTaHMYECKUX BELIECTB PA3JIMYHBIX KIIACCOB; U3YUEHHE B3aMMOJEHUCTBUS
136 KHCJIOT C METaUIaMH, OKCHIAMHU METa/UIOB, PAaCTBOPHUMBIMH W HEPACTBOPUMBIMU OCHOBAHHWSIMH, COJISIMH,
' MOJIyYEHUE HEPaCTBOPUMBIX OCHOBAHMM; BBITECHEHHME OJIHOIO MeTajula JpPYyrMM W3 pPacTBopa COJIH;
rccaeaoBanre aMm(pOTEPHBIX CBOMCTB THAPOKCHUIOB TFOMUHUS M IIMHKA
pelieHne HKCIEePUMEHTAIbHBIX 3adady 1o TemaM: «OCHOBHBIE KJIacChl HEOPraHUYECKHX COEAMHEHUN;
13.7 «DNEKTPOTUTHYECKAS TUCCOTHAIUs»; «BakHelmme HeMeTauibl M1 UX COCIMHEHUs»; «BaxxHeHIme MeTayisl 1

nX COCANHCHUA»




XUMUYECKAE OSKCHEPUMEHTHI, WUTIOCTPUPYIONIME TMPU3HAKA TMPOTEKAHUS PEaKIUi HOHHOrO OOMEHa;
13.8 KayeCTBEHHbIC PEAKIHUW Ha MPUCYTCTBYIOUIME B BOJHBIX PACTBOpPAX HOHBL: XJIOPHUI-, OpOMUA-, HOIMI-,
' cynbdart-, docdar-, kapboHaT-, CHIMKAT-aHHOHBI, THAPOKCHI-UOHBI, KATHOHBI aMMOHMS, MarHus, KaJbIIUs,
aIOMUHUS, XKene3a (2+) u xenesa (3+), menu (2+), HMHKA
14 YmeHue:
141 MIPEJICTABIATh PE3YNIbTAThl IKCIIEPUMEHTA B ()OpME BBIBOJIOB, JOKA3aTEIIbCTB, TPAUKOB U TAOJHIl U BBISBIIATH
' AMITUPUYECKUE 3aKOHOMEPHOCTH
142 yCTaHABIUBAaTh CBS3M MEXAY peaJbHO HaOI0JaeMbIMH XUMHUYECKHUMH SIBICHUAMU U IPOLIECCaMH,
' MPOUCXOISIIMMHU B MAKPO- U MUKPOMHUPE, OOBSICHATH IPUIUHBI MHOTOOOpa3Msl BEIECTB

HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, ITIPOBEPAEMbBIX HA OCHOBHOM IN'OCYJAPCTBEHHOM
IK3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 [TepBoHavyaIbHBIE XUMUYECKUE TTOHSATUS
1.1 YucTteie BemecTBa u cMecu. CriocoObl pa3ienieHus cMecei
1.2 ATOMBI 1 MOJIEKYJIBl. XUMHUUYECKHE 3JIeMEHThI. CUMBOJIbBI XUMUUYECKHUX 371€MEHTOB. [IpOCThIE U CI0KHbBIE BELIECTBA.
1.3 Xumuueckasi hpopmyina. BaleHTHOCTh aTOMOB XUMUYECKHUX IEMEHTOB. CTENeHh OKUCICHUS

14 3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OrHocutenpHas aToMHasg Macca. OTHOCHUTEIbLHAS MOJICKYJIdpHas Macca. MaccoBas gois

XUMHUYCCKOI'o 3JICMCHTA B COCIMHCHUU

1.5 KonuyectBo BemectBa. Monb. MonsipHass macca. MousipHbIii 006EM ra3oB. B3amMoOCBsI3b KOJWYECTBA, MAacChl M YHCIA




CTPYKTYPHBIX €IMHHUI] BEIECTBA

duszndyeckre U XUMHUYCSCKHE SIBIICHHUS. X UMHAYECKast peakuusa u eé IIPpHU3HAKU. 3aKoH COXpaHCHUA MaCChl BEIICCTB. XuMudeckne

1.6
yYpaBHEHUS
2 [lepnoauueckuii 3akon u Ilepuoanueckas cuctema xumudeckux nemMeHToB .M. MenneneeBa. CtpoeHue aToMOB
91 Ilepuonnueckuii 3akoH. Ilepuomnueckass cucrema xumuuyeckux dieMeHTOoB J[.M. Menneneea. Ilepuonsl u rpynimsl.
' ®u3NYeCcKuil CMBICI MOPSIKOBOrO HOMEpPa, HOMEPOB IEPUOAA U TPYIIIIBI JIEMEHTA
25 Crtpoenue atomoB. CoctaB aTOMHBIX sjep. M3otombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20
' XUMHYeCKHX 1eMeHTOB [lepnonuueckoit cucremsl [I.1. Menneneesa
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHUYECKUX SJIE€MEHTOB MEPBBIX TPEX MEPUOAOB, Kaius, Kalblus (paguyca aTOMOB,
2.3 AJIEKTPOOTPULIATEILHOCTH, METAIUIMUECKUX U HEMETAIIIMYECKUX CBOICTB) U UX COECIMHEHUIl B COOTBETCTBUU C MOJOKEHUEM
31emMeHTOB B [lepronnueckoii cucreMe U CTPOCHUEM HX aTOMOB
3 Crpoenue BelecTsa
31 Xumnueckasi cBs3b. KoBaneHTHas (mosiipHas M HEMOJIAPHAs) CBSA3b. ODJIEKTPOOTPHULATENBHOCTh XMMHUYECKHX 3JIEMEHTOB.
' HNonHasd cBa3b. Merammnyeckas CBA3b
3.9 Tunel KpHUCTAUIMYECKUX PEIETOK (aToMHasi, HOHHAs, METAJUIMYecKas), 3aBHUCHUMOCTh CBOHCTB BEIECTBA OT THUIIA
' KPUCTAJTIMYECKON PEMIETKU U BUJ1a XMMHUYECKOH CBSI3U
4 Baknelimue npencraBuTeN HEOpraHMUECKUX BelecTs. HemeTamsl M ux coequHeHus. MeTaulbl U UX COEUHEHMUS
Knaccudukanus u HOMEHKJIAaTypa HEOPraHMYECKHUX COEAMHEHHUN: OKCHJOB (coyieoOpasyroliue: OCHOBHbBIE, KHCIIOTHBIE,
4.1 amQoTepHbIe) U Hecoaeo0pa3yrole; OCHOBaHUH (IEN0YM U HEpacTBOPUMBIE OCHOBAHUS); KHCIOT (KHCIOPOICOAEpKaINe U
OeCcKHUCIOPOAHbIE, OJJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)
42 Ouznyeckue 1 XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETANIOB: BOAOPO/A, XJopa, KUCIOpoAa, cepbl, a3oTa, (ocdopa,
' yriaeposaa, KpeMHUS
4.3 @U3NYECKNEe U XUMUYECKHE CBOMCTBA MPOCTBIX BELIECTB-METAJUIOB: JIUTUS, HATPUS, KaJdus, MarHus U KaJbLUs, aJlOMUHUS,




JKeme3a. DIEKTPOXUMUYECKHUH psifi HAPSKEHU METalioB

4.4 OuznyecKkue U XUMUYECKHE CBOMCTBA BOJOPOIHBIX COEIMHEHUN HEMETAJIOB: XJIOPOBOIOPOAa, CEPOBOAOPO/IA, AMMHUAKA

45 dusnyeckue 1 XMMUYECKHE CBOMCTBa OkcuaoB HeMeTtawioB: cepol (1V, V1), azota(ll, 1V, V), docdopa(lll, V), yrnepona(ll,
' IV), kpemuus(1V). [TonyueHne OKCHIOB HEMETAILIOB

4.6 Xumunueckue cBoricTBa okcua0B: MetaiuioB |IA—IIIA rpynm, nunka, mexu(l1) u xenesa(ll, 111). Tlonydenue okcumoB MeTaioB

47 XVUMHUYECKUE CBOMCTBA OCHOBAaHWU M aM(OTEPHBIX TUIPOKCHUIOB (Ha MpUMEpe TUIPOKCHIIOB ATIOMUHUS, Kelle3a, [UHKA).
' [Toryuenue ocHOBaHUI 1 aM(OTEPHBIX THIPOKCHIIOB

18 OO0mue XUMHYECKHE CBOMCTBA KHUCIIOT: XJIOPOBOJOPOJHOHM, CEPOBOJOPOIHON, CEPHHCTOH, CEpHOM, a30THOU, (ocOpHOH,
' KPEMHUEBOM, yronbHOoi. OcoOble XUMUYECKHE CBOWCTBA KOHIICHTPUPOBAHHOM CepHOM U a30THOM KUCIOT. [lonydyenue kucnor

4.9 OO6mue xuMuYecKre cBoicTBa cpennux coneil. [lonydenue coneit

4.10 [Toyuenue, cobupanue, paco3HaBaHUE BOJOPO/Ia, KUCIOPOIa, aMMHUaKa, YTIEKUCIIOro ra3a B 1abopaTopuu

411 [Tonyuenue amMmmuaka, CEpHOM U a30THOM KUCIOT B MPOMBIIUIEHHOCTH. OO0IIHe CrIOCOOBI OMyUYeHUSI METAIIIOB

4.12 I'eneTnyeckasi CBA3b MEXIY KJIACCAMH HEOPTaHMYECKUX COETMHEHUN
5 XHUMHUYECKUE PeaKUU

£ 1 Knaccudukanms XumMruaeckux peakiifii o pa3iTudHbIM MPU3HAKAM: 110 YUCIIY ¥ COCTaBy YYACTBYIOIIUX B PEAKI[UU BEIIECTB, O
' TerI0BoMY 3G (HeKTy, M0 U3BMEHEHHUIO CTETIeHEeH OKUCICHHUSI XUMHUYECKHUX DJIEMEHTOB

5 TermnoBoit 3PdexT XUMHUYECKON peakluuu, TEPMOXMMHUECKHE YpaBHEHHUA. OK30- U DJHIOTEPMHUYECKHE pEaKIUu.
' TepmoxuMuueckne ypaBHEHHUS

53 OKHUCIUTETEHOBOCCTAHOBUTEIbHBIE peakiuu. OKHUCIUTENN W BOCCTaHOBHUTENHW. [IpoIiecchl OKUCIEHHS W BOCCTAHOBJICHUSI.
' DNEKTPOHHBIN 0aaHC OKUCIUTEIFHOBOCCTAHOBUTEIHLHOM PEaKIINN

£ 4 Teopusi IEKTPONUTUUECKON aucconuanvu. KaTHOHBI, aHHOHBI. DJEKTPOIUTHI W HEINEKTPOoiIuThl. CuibHBIE U clalble

37eKTpoJUTHI. CTENeHb TUCCOIUAIIIN




PCaKI_[I/II/I HOHHOI0 oOMeHa. YcCIIoBHUSA IIPOTCKAHUA peaxunﬁ HMOHHOTO 06MCHa, IIOJIHBIE H COKpaH_[éHHBIe HOHHBIC YpaBHCHUIA

9.5 .
peakuuit
6 XuMHS ¥ OKpYyXKarolas cpeia
6.1 BewecTBa 1 MaTtepuanbsl B IOBCEAHEBHOM KU3HU 4eIOBeKa. be3onacHoe MCIOIb30BaHUE BELIECTB U XMMUYECKUX PEaKLUil B
' naboparopuu u ObITy. [lepBasi moMOIIb TPU XMMHUECKUX 0XKOTaX U OTPABICHUSIX
XUMHYECKOe 3arpsi3HEHNUE OKpYXKarollei cpeibl (KUCIOTHBIE T0K/IU, 3arpsI3HEHHE MTOYBBL, BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0
6.2 npenotBpamieHust [lpenenpuas nomycrumas konmeHTpauusi BemiecTB (IIJIK). Ponbp Xxumum B pemieHUH 5KOJIOTHMUECKHX
npobiieM. YcuiieHue mapHUKOBOro 3pdexra, pazpylieHrne 030HOBOTO CIIOs
[Tpumenenue cepsl, azota, pocdopa, yriepoja, KpeMHUS U UX COSAUHEHUI B OBITY, METUIIMHE, IPOMBIIIIEHHOCTH U CEIbCKOM
6.3 xo3siicTBe. [IpuMeHeHHe MeTalIoB M CIUIaBOB (CTajb, YYTyH, AIOPATIOMUHUNA, OpoH3a) B OBITY M IPOMBIIUIEHHOCTH HX
coenuHeHuil. [ToHsATHE O KOPPO3UHM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UHU
6.4 [IpupoaHble UCTOYHUKH YTIIEBOJOPOIOB (YroJib, MPUPOIHBIA Ta3, HEPTH), MPOAYKTH UX NepepadboTku (OCH3WH), UX POJb B
' OBITY U TPOMBIIIIIEHHOCTH
[TepBoHavanbHBIE MOHATUS 00 OpPraHMYECKUX BELIECTBAX KaK O COCAMHEHUSX yriepona (MeTaH, 9TaH, 3TWIEH, alleTHIeH, 3TaHoJl,
6.5 [JIMIEPUH, YKCYCHas Kuciorta). [loHaTine o OGMOIOrMuecky BaXKHBIX BEIIECTBAX: KHUpaxX, Oeskax, yrieBoaX — U UX POJIU B KU3HU
4eJI0BeKa
7 Pacuérsr:
7.1 1o (opMyaaM XUMUYECKHX COEIMHEHHH
7.2 Macchl (MaccoBOI) TOJIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMHYECKUM yPaBHCHUSIM
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