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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepanbHOl padodeil MnporpaMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o Xumuu Oa€T TPEACTABICHHE O LENAX, OOIIeH CTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
npeaMera, YCTaHABIIUBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
paznenaM M TeMaM MpPOrpaMMbl MO XHWMHUH, OMNpPEIETseT KOJUYECTBEHHBbIE U
KaueCTBECHHbIC XapaKTePUCTUKHU CoJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHH C YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYaromuxcsi, ONpeaensieT BO3MOXHOCTH TMpeAMeTa IS
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs, a TaKkKe TPeOOBaHUN K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE IeJIeH N3YUYEHUs MPEeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4e0HOTO COJIepKAHUSI.

3HaHUWE XUMHUHM CIY>KUT OCHOBOM Juisi (OPMUPOBAHHUS MHPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTepPUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UrparoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIX
PHEPTUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TI00aThHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUSA |
dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIesITeIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIbCKUX YMEHUN, HEOOXOMMMBIX KakKk B
MTOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEMU(GUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsi1a HA €AUHCTBO MPUPOBI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTU 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IIPUPOJAE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMUU HA ONPEIEIEHHOM dTane €€
pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPraHWYEeCKOM XMMHUM W HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX IOHATHI
OPraHUYECKON XUMUH.

CrpykTypa coaepkaHus MpOrpaMMbl IO XMMHUU CPOPMUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
NOHATUI O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUI O XUMUYECKON
peakuuu. OOe 53TU CHUCTEMBI CTPYKTYpPHO OpPraHHW30BaHbl MO MPUHLHUAIY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBoOpax.

Teopernueckne 3HaHUS PpPacCMATPUBAKOTCS HA OCHOBE HMIIMPUYECKH
MOJyYEHHBIX U OCMBICIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJHOTO
YPOBHSI K JPyromMy, BBINOJNHSS (PYHKUMH OOBSICHEHUS M MPOTHO3MPOBAHUSA
CBOICTB, CTPOEHUSI U BO3MOKHOCTEW MPAKTUYECKOIO MPUMEHEHUS U MOJyYEHUS
U3Yy4aeMbIX BEILECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHUCTEMHOW NpPHUPOJbI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHHUIO U
METO/JaM TO3HaHUs B Hayke. M3yueHue XMMUU MPOUCXOJUT C MPHUBICYECHUEM
3HaHUW M3 paHee H3YyYEHHBIX YYEeOHBIX MpeaAMeToB: «OKpyKaloluil MuUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wW3yyeHMH XUMHH MPOUCXOAUT (HOPMUPOBAHUE 3HAHUH OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HaHUU — BaXHEUIIUX (aKTOB, MOHITHI, 3aKOHOB M TEOPETHUECKUX IMOJIOKECHUH,
JIOCTYIIHBIX O00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH M PA3BUTUHU MO3HABATEIHLHBIX YMEHUU U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opmupoBaHHe HMHTEIUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHUIO PEUICHUH,
CHIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JEATEIBHOCTH, HAYYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCI0BUi, CITIOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIONINX YHHUBEPCAIbHOE 3HAYCHHUE ISt
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKpY’KaOIIIer0o MHUpa, MCIHOJB3Ysl 3HAHWS U OIBIT, MOJyYEHHBIE MPU H3yUYECHUU
XUMUHU, TPUMEHSATh HMX TMPU PEIICHUH MpoOJeM B TOBCEIHEBHON >XH3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— (¢opmupoBaHue y OOydYalOIMXCA T'YMAaHUCTHYECKUX OTHOIICHUIA,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eecoo0pa3HOro TMOBEACHUSI B OBITY M TPYJAOBOM JEATEIBHOCTA B IEJISIX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHSI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpOGUiIs U HAMPaBICHHOCTH AATbHEHIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zeseHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSIHCTBAa cocTaBa BemlecTB. OTHOcHUTENbHAas aToOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckre U XMMUYECKUE SBJICHUS. XUMHAYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHMUYECKOHN MOCYIOH, MpaBuiIaMHu paboThl B JabopaTtopuu u
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJABI) U XUMHYECKHX (TOpPEHHE CBEYM, MPOKAJIMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKMCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe THAPOKCHUIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOAEHWE W  ONUCAaHUE  PEe3yJbTaTOB  IPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT W mpocroe
BelecTBo. Haxoknenuwe kuciopoia B TpUpoae, (PU3MYECKUE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TemnoBoit 3¢(deKT XUMHUECKON peaklud, TePMOXHMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B paCTBOPE. XUMUUYECKHE CBOMCTBA BOJAbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojieoOpasywoniue (OCHOBHBIE, KHUCJIOTHBIC, aM(OTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHni. PU3MYECKHME U XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUe U XMMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnueckas CBsSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COETUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMozeicTBre Bojgopona ¢ okcuaoM menu (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJb, HCCIEIOBaHHE OCOOCHHOCTEH paCTBOPEHHSI BEIIECTBC
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJEHUCTBUE BOJAbI C METAJLIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydyeHue B3aumozeiictBusa okcuga meau (1) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHBIE U MIECTOYHO3EMEIbHBIE METAILIBI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Tepuonnueckoii cucrembl xumuieckux annemMeHToB [[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIbI AJIEMEHTA.

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

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 311€EMEHTOB. IOHHAsI CBA3b.

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

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIICCTBJISIETCS. 4Yepe3 MCIOIb30BAHWE KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccu(duKaius, TMepUoIUNIHOCTh, HAOII0ICHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYMUHBI, €IUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

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

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3axoH. [lepnognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOECHUEM 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.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTEMEHEeW OKMCIICHUS XUMHYECKHUX JIEMEHTOB, IO OOPAaTHUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX U T€TEPOTeHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pPEAKLHUH. CocraBienue YPaBHEHHUI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHU4ecKkoil cBsizu. CteneHs auccouuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanyu. KauectBeHHbIe peakiii Ha MOHBL. [[OHSATHE O THAPOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKIuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUS  peakluil  HMOHHOro  OOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUYECKHE CBOWCTBA Ha TpUMEpe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka s1nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMuyeckue cBoilcTBa cepbl. CepoBOIOpOJ, CTPOCHUE, (PUBUUYECKHE U
XUMHUUYECKUe CBOMCTBA. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalnue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €0 MPEeA0TBPAIICHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
duznyecKkrue u XMMHUYECKHE CBOMCTBA, MOyuyeHue U nmpuMenenue. Coinu aMMOHus,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
aioTpornuelie Moaupukammuu ¢Gocdopa, ¢uzMUECKUe U XUMHUUYECKHUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHBIE  CTEIIEHH  OKHUCJIEHUS.  YIJEpoA,  aJUIOTPOIIHbBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOrMYecKrue MpoOJieMbl, CBSI3aHHBIE C OKCUIOM
yraepona (IV), rumoreza rnoGanbHOrO TOTEIUICHUS KJIMMaTa, MTaPHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIMLUHE, TPOMBIIUIEHHOCTH U CEJIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHblE WCTOYHHMKH YTJICBOJAOPOJOB (Yroyib, TPUPOAHBIA Ta3, HEPTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue M XHUMHUYECKHE CBOMCTBA, IMOJIyYEHUE U
npumenenne. CoenuHeHHs KpeMHusi B mpupozge. OOmume mnpeacraBieHusi 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobiaembr 6e30macHOro MCIOIB30BAHMS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAOIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl €€  COeQUHEHUSMU  (BO3MOXKHO  MCIOJIb30BaHHUE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIMBaHuUs caxapa I0J JIeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
MOH U HaOJIOJeHUE MpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3HMUECKUMHU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi HAa MOH aMMOHHMS U QocdaT-uOH U U3yUYE€HHE MPU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
NPOAYKUMEH CUJIMKATHON TPOMBIIUIEHHOCTH, PEIIEHUE HKCIEePUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasiibl U MX COCAUHEHUSA

OO1ast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noJjiokeHus B llepuomuueckod cucreme xumudeckux diaemeHtos [, .
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
ciocoObl mosydeHus wMeTtaioB. [loHsTHE O KOPpPO3UM METaUIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anementoB /. . MenzaeneeBa, CTpO€HHE MX aTOMOB, HaXOXJIECHHE B IPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuognueckon cucreMe xumuueckux aneMeHToB J[. 1. MenpaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo0keHre B [leproindeckoil CuCTeMe XUMUYECKUX JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxOXJIeHUE B mnpupoac. Dusnyeckue 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
CBOMCTBaMH, H3y4YCHHE  pE3YJbTATOB  KOPPO3UM  METAIOB  (BO3MOKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  WCIIOJIb30BAaHWE  BHJICOMATEPHAIIOB), TMPHU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH WOHAaMU HATpusi, Kalus MW Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa m Marepuansl B TOBCEIHEBHOM JXM3HM 4YeJlOBEKa. be3zomacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TIOHATUH, SIBJSIFOIIMXCS CUCTEMHBIMU JJISi OTJACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJENb, SBICHHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOJHUKY, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHusi, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCHIUTATEJILHON JAEATEIBbHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUINCKUMHU
COILMOKYJIbTYPHBIMA M JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOlllecTBe TMpaBWJIaMH W HOPMaMH IIOBEJACHHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIUN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TO3UTHUBHBIX LIEHHOCTHBIX OpHUEHTALUU U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)naTpuoTHYECKOro BOCIIMTAHMS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 O0OIIEeCTBa, CIOCOOHOCTH BIANETh JOCTOBEpHOUW HH(MOpMAaIMel o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2)rpamaaHCcKOro BOCIIMTAHUA:

[PEJCTABJICHUS] O COLUMAIBHBIX HOPMax M MNpaBUJIaX MEXJIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJ]ay, BBINOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aWMOIIOMOINIM B TIpPOIleCC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TMIOBEJECHUE W TIOCTYNKM CBOMX TOBApHUIIECH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUM MTOCTYIIKOB;

3)LEeHHOCTH HAYYHOI'0 MO3HAHUSA!

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH WU COCTABJISIOLIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[T03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YHUTATENbCKOM KYJIBTYpPHI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMH TEKCTaMH, CIIPABOYHOMU



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa30BaHMIO, MPOEKTHOM U  HMCCIEI0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

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

5)Tpy10BOro BOCIIMTAHMSI:

MHTEpEC K MPAKTUUYECKOMY U3yUEHHUIO MPOQPECCUil U Tpyia pa3InyHOTO PO/Jia,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6)3K0J10rM4eCKOro BOCIIUTAHMS

HKOJIOTUYECKH IEJIECO00pa3HOE OTHOIICHHE K NPUPOJAEC KaK HCTOYHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
MpaBuUJ1 0€30MacHOTO MOBEICHUSI IPU padOTE C BEIIECTBAMMU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYpbl, OCO3HAHHMS TJIOOAJIBLHOT'O  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeAMETHBIX pE3yJIbTAaTOB BBIACIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEeAMETOB (HOPMHPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMHU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXJeHus (MHIYKTHUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TTPEACTaBICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJii (POPMHUPOBAHUS THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €0 Pe3yibTar, GopMyJIupoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON N1€ATEIbHOCTH UH(POPMAIMIO O BIUSHUM MPOMBIILICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBY  oOCyXJaemMol  TeMbl, (OPMYJIHPOBATH CBOU  MPEJIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
pe3yJbTAaTOB BBIMOJIHEHHUS] XUMUYECKOTO 3KCIEpUMEHTa (1ab0paTOpHOro OIbITa,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJEM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB U COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSTENIbHO OMNPENENATh LEIN JACSITEIbHOCTH, IUIAHUPOBAThH,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aNTOPUTM JEUCTBUW NPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNEUCTBUN, crHenupuIecKkue JUisi TpPeAMETHOW obnacth «XUMHS», BUIBI
JNEATEIbHOCTH IO  IOJYYEHUIO HOBOTO 3HAHWA, €ro HMHTEpIpeTalu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUYCOHBIX U HOBBIX CUTYaIIHSIX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSl YMEHUI:

e pAaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATUN: aTOM, MOJIEKYJa,
XUMHAYECKUN JJIEMEHT, MPOCTOE BEHIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBast 0J1s1 XUMUYECKOTO JIEMEHTA B COEAMHEHNUN, MOJIAPHBIA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJIEHHS, XMMHUYECKasl peakius, KiacCU(UKaIUs peaKuui: peakuuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUSA, PEAKIUU 3aMEUICHUs, peaKuuu
oOMeHa, K30~ U SHAOTEPMHUUYECKUE PEAKIUH, TEIIOBONH 3PPEKT peaKiuH,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XMMHUYECKasl CBs3b, MOJISIPHAS. U HEMOJISIpHAsl KOBAJEHTHAs CBS3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHUOH, PACTBOP, MAccoBas J0Jid BEIlEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCINOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJIg COCTaBJICHHS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKLUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCANHEHUSIX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOJANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MosioxkeHus B lleproguueckoil cucreme,
3aKOHOB COXpPAHEHHs MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHSTHS «TrJaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OoJbIlIe TEPUOABl, COOTHOCHUTH OOO3HAYEHUS, KOTOPbIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MenzaeneeBay C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB



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

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHUE MPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIAPHYIO ¥ MOJIAPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CHUCTEMaTHU3alluio, Kiaccu(uKaluio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIui, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

CIeOBaTh  NpaBWJIaM  TOJB30BAaHUS  XUMHUYECKOM  MOCYyIOH |
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOPOJA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yuenus B 9 kjiacce npeaMeTHbIC pe3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHD
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMbIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTaJTN4YecKas), KpUCTAJIMYecKas pemnéTka, KOppo3us METaJlIoB,
CIJIaBbl, CKOPOCTb XHMMHYECKOMW pEAKIHMH, TPEACIbHO JIOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYyIl
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIMIA;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHas, WMOHHAsg, METAUIMUecKasi) B HEOPTraHWYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIHCHhIBAaTh U XapaKTepHU30BATh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPUOAUYCCKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYHN C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XUMHYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPAaBHEHUSI BJIEKTPOIUTHYECKOW JTUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-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 MOJICKYJIPHYIO U MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMHU 110 BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMMYTEM XJIOPUII-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEeIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlui0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TemaTH4yeckoe IJIAHHPOBAHUE

8 KVJIACC
KoaunuecTBouacos
Ne JIeKTPOHHBbIE HU(PPOBHIE
Temaypoka KonTposabubie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIE peCypChl
padoThI padoThI
ITepBonauanbHbIC
1 P 20 1 2 bubnuorexa [IOK
XUMHYECKHE TTOHATHUS
Xumust — BakHas 00J1acThb
€CTECTBO3HAHUS U
1.1 . 5
MPaKTUYECKON
JIeSITEILHOCTH YEJIOBEKa
BemiecTBa n
1.2 15
XUMHYECKUEPEAKIINHT
Baxneimme npencTaBuTeIn
2 P 30 2 4 bubmuorexa [JOK
HEOPTraHWYECKUX BEILECTB
51 Boszayx. Kucnopo. 5
' ITonsiTue 06 okcumax
99 Bonopoa.Ilonsatue o 8
' KHCJIOTaX M COMIAX
53 Bopna. PactBopsl. [lonsitue 5
' 00 OCHOBaHHUSAX
OCHOBHEBIE KJIaCCHI
2.4 HEOPraHMYECKUX 11
COeTMHEHNN
[lepronnueckuii 3aKOH U
3 [Tepuoanueckas cucrtema 17 2 1 bubnunorexa LIOK
XUMHYECKHUX JIEMEHTOB [I.




3.1

3.2

W. Menneneena.
CTpoeHneaToMOB.
XUMHYECKaAACBSI3b.
OKuCINTEIBHO-
BOCCTaHOBHUTEIbHBICPEAKITH
51

[lepuoauueckuii 3aKOH U
[lepuoanueckas cucrema
XHUMHYECKHX dJIEMEHTOB J].
H. Meunneneena.
Crpoenuearoma

XumMmnyeckas CBA3b.
OKHUCIMTENIHLHO-
BOCCTAHOBUTEbHBIE
peaKIuu

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

9 KJIACC

10

68 5

Ne
n/
n

Temaypoka

KoaunuecTBo yacoB

KonTpoJbHbie

Bcero
padoThbI

IIpakTH4eckune
padoThbI

DJIeKTpOHHbIe HU(POBBIE
o0pa3oBaTe/bHbIE PeCypPChl

1.1

BemecTrBo U XUMHYECKHE
peakuuun

[ToBTOpEeHUE u yruyoneHue
3HAHUM OCHOBHBIX Pa3/ENOB
Kypca 8 kiacca

bubnmoreka [{OK https://m.edsoo.ru/ff0d210c



https://m.edsoo.ru/ff0d210c

1.2

OcHOBHBIE 3aKOHOMEPHOCTH
XUMHYECKUX PEaKIui

1.3

2.1

DIEKTPOAUTHYECKAS

aucconranus. XUMUYECKUe

peaKkIu B pacTBOpax
HemeTtanabl 1 ux
coeUHEeHHU

OO61mas xapakTepucTHKa

XUMHUYECKHUX 3JIEMEHTOB

VIIA-rpynnst. ['anorenst

25

bu6mmoreka LIOK https://m.edsoo.ru/ff0d210c

2.2

OO61as xapakTepuCcTHKa
XUMHUYECKHUX AJIEMEHTOB
VIA-rpynmsr. Cepa u
e€coeIMHEHU

2.3

OO61as xapakTepuCcTHKa
XUMHNYCCKUX DJICMCHTOB

V A-rpymmsl. A30T, pocdop
U UX COCIMHEHMS

2.4

OO61as xapakTepuCcTHKa
XUMHNYCCKUX DJICMCHTOB
IVA-rpynnel. Yraepon u
KpCMHI/Iﬁ 1 UX COCAUHCHU S

3.1

MeTaaiabl M UX
coeINHEeHU A

OO01IM CBOIICTBA METAJUIOB

bubnmuoteka [{OK https://m.edsoo.ru/ff0d210c

3.2

Baxxneliime MeTayuibl 1 UX
COETUHEHUS

XuMus U OKpy:KaoImas



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c

cpena

BCH_IGCTBa H MaTC€purajbl B

4.1 3
JKU3HU 4EJI0BEKA
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Ne KoanuyecTrBouyacoB
Harausy JJleKTPOHHBbIeM(PPOBBHICOOPA30OB
n/ Temaypoka Bce  Kourpoabnsl  IIpakTuuecku
YyeHHusl aTeJibHbIepecypchl
n ro epadoTbl epaldoTbl
Pa3znen
1.IlepBoHaYaILHBIEXUMUYECKH ETI 20 1 2
OHSATHS
XuMus — BaxHas 00J1acTh
11 €CTECTBO3HAHMS U MPAKTUYECKOU 5
JIeSTeTLHOCTH YeJIOBEKa
1 [Ipeamer xumun. Ponb xumuu B 1 bu6nunorexa LIOK
’KU3HHU 4ejioBeKka. Tesa U BelecTBa https://m.edsoo.ru/ff0d210c
5 Ilonsarue o MeToIaX MO3HAHUS B 1 bubmmoteka IIOK
XUMUHU https://m.edsoo.ru/ff0d227e
[TpaxTiueckast padora Ne 1
3 «[IpaBuna paboThl B 1abopaTopuu u 1 1 bubmmoreka [JOK

pUEMBI OOpaIIeHUsI C
1a00paTOPHBIM 000PYTOBAHUEM)

https://m.edsoo.ru/ff0d23dc

YucThle BElIEeCTBA U CMECH.

Cnioco0wI pa3feneHus: cmecei

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d26ca



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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https://m.edsoo.ru/ff0d26ca

[IpakTuyeckas padora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [JOK
A ¢ LA HPEMEP https://m.edso0.ru/ff0d28c8
OYMCTKHU TTOBAPCHHOM COJIH )»
1.2 BemectBa 1 XUMHYECKUEPEAKLIUN 15
bu6nmoreka [IOK
A 1
6 TOMBI H MOTICKYITH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE DJIEMEHTBI. 3HAKU 1 bubmuorexa [{OK
(CMMBOJIBI) XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThic U CIOKHBIEBEIISCTBA 1 bubmorexa [JOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIISIPHOCYUCHHE 1 bubmorexa [JOK
YApHOLY https://m.edsoo.ru/ff0d2d50
3aKOH IMOCTOSTHCTBA COCTaBa
BellecTB. XUMU4eckas popmyia. bubnnorexa [JOK
10 1
BaneHTHOCTRaTOMOBXUMUYECKUXDIIE https://m.edsoo.ru/ff0d2eae
MEHTOB
OTHOCHUTENbHAs aTOMHAs Macca.
11 OTtHOCHUTENbHAS MOJSKYIIpHAs 1 bubmorexa [JOK
YIp https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10511 XMMUYECKOTO 1 bubmmoteka IIOK
3JIEMEHTA B COCAUHEHUU https://m.edsoo.ru/ff0d350c
13 KoauuectBo BemecTBa. MoJb. 1 bubnmorexa LIOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DOu3ndecKrue U XUMUYCCKHIE 1 bubnunoreka LIOK
ABJIEHUs. XUMHAYECKasl peaKLust https://m.edsoo.ru/ff0d37fa
IIpu3Haky M ycaoBuUs NPOTEKaHUS bu6muoreka [JOK
15 . 1
XUMUYECKUX PEaKLUn https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MacChl BEIIECTB. 1 bubnuotexa [JOK



https://m.edsoo.ru/ff0d28c8
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XHUMHUYECKUE YPABHEHUS

https://m.edsoo.ru/ff0d3b88

Brrancnenus KOJIM4YECTBA, MacChbl

17 BEIIECTBA 10 YPaBHCHUSAM 1 bubnnorexa HOK
B yp N https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEAKITHIA
Knaccudukanus XuMHUIESCKUX
18 €aKIMil (COeMHEHUS, PA3I0KESHUS 1 bubmorexa LOK
pearh A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIleHusI, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneaucT. O0o0Ienne u 1 bubmorexa HOK
H AT, Ifl https://m.edsoo.ru/ff0d40c4
CHCTEMAaTU3alMA3HAHUI
20 KonTtponsHast padora Nel mo teme 1 Bbu6moteka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAM https://m.edsoo.ru/ff0d4290
Pa3znen 2.BaxHeiilime npeacTaBuTeIu 30
HEOPraHUYeCKHUX BellecTB
51 Boznyx. Kucnopon. ITonsitue 06 6 bubnunoreka LIOK
' OKCHJIaX https://m.eds00.ru/7f41837¢c
Bo3ayx — cmech razos. CocraB
21 Bo3ayxa. Kuciopom — 3iaeMeHT U 1 bubmorexa HOK
yxa. P https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
dusnyeckue U XUMAUECKHE
99 CBOMCTBA KHCJIOPO/ia (peaKiuu 1 bubnnorexa [JOK
OKHUCIIEHUS, TOPEHHE). https://m.edsoo.ru/ff0d4614
TTorarneobokcumax
Cr1ocoOBbI OTYYEHHS KUCIOPOIa B
23 J1a00paTOpUn Zlqn OMI)IHIJ'IeIfHOHCTI/I 1 bubnnorexa [JOK
patop p ) https://m.edsoo.ru/ff0d497a
[IpumenenuekucIopoia
24 TennoBoil 3¢ ekt XuMuIecKoi 1 bu6muoreka [JOK

pCaKknuuu, NOHATUC O

https://m.edsoo.ru/ff0d4790
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TCPMOXUMHNYCCKOM YpaBHCHHH,
OK30- U SOHAOTCPMHUUYCCKUX PEAKIUAX

TormBo (HedTh, yroib 1 METaH).

bu6nmoreka [IOK

2
> 3arpasHeHHE BO3IYXa, CIOCOOH ero https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHHS
[TpakTrueckas padora Ne 3 o Teme
26 «ITonmyuenue u cobnpanue bubmorexa LOK
i p . https://m.edsoo.ru/ff0d4ae2
KHCITIOPOJ1a, N3yYEHUE €TO0 CBOHCTBY
59 Bonopoa.llonsitue o kucinorax u bubnunoreka LIOK
' COMAX https://m.eds00.ru/7f41837¢c
97 Bonopon — anemeHT u nipocroe Bbu6moteka [JOK
BelecTBO. HaxoxaeHnue B npupojae https://m.edsoo.ru/ff0d4dd0
duznyeckue U XUMHYECKUE
28 CBOIiCcTBa BOJIOPOJA bubmorexa HOK
FOPOAa. https://m.edsoo.ru/ff0d4dd0
[IpumenenneBoopoaa
bubnmorexa LIOK
29 HowsTHe 0 KHETOTAX H CONAX https://m.edsoo.ru/ff0d50d2
30 CniocoObI moy4eHus BOAOPoia B bubnnorexa [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4ddo
ITpakTuueckas padora Ne 4 1o Teme
31 «ﬁon SeHHE U 12061/1 aHue bubmorexa [JOK
i p . https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3YYEHHE €r0 CBOMCTBY
39 MounsipHblii 00BEM Ta30B. 3aKOH bubmmnoreka HOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncnenus o0bEMa, KOJIMUeCTBA
33 BEIIECTBA r'a3a 110 €ro H3BECTHOM bubmorexa [JOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WJIM 00BEMY
34 Brruncienus 00bEMOB ra3oB 110 bubnunorexa LIOK



https://m.edsoo.ru/ff0d4c4a
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YPaBHEHHUIO pEaKLU Ha OCHOBE
3aKOHa 0OBEMHBIX OTHOLLICHUH I'a30B

https://m.edsoo.ru/ff0d5708

53 Bopna. PactBopsl. [Tonsatue 06 5 bubmuoreka [JOK
OCHOBaHUAX https://m.edsoo.ru/7f41837c

35 DOHU3NYECKUE U XUMUYECKHUE 1 bubnunoreka LIOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [Tonsitue 00 1 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTens.

37 HackbliiieHHble 1 HEHACHIIIICHHBIC 1 bubnuoreka [IOK
pactBopbl. MaccoBas 1oJist https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PACTBOPE
[TpakTuueckas paborta Ne 5 o reme
«IIpuroroBieHue pacTBOPOB ¢ bubnnorexa [JOK

38 o NN 1
onpeAeNIEHHON MacCOBOM J10IeH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»

39 Konrtponsnas padora Ne2 o teme 1 bubmuoreka [IOK
«Kucnopoa. Bonopoxa. Boga» https://m.edsoo.ru/ff0d6342

99 4 OCHOBHBIEKJIACCHIHEOPTAHUYECKUXC 11 bubmuoreka [IOK
OCIMHEHUIN https://m.edsoo.ru/7f41837c

40 OKcuapl: coCcTaB, KiIaccudUKaIus, 1 bu6nunorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyuyenune 1 XuMHUYECKHE CBOMCTBA

41 KUCJIOTHBIX, OCHOBHBIX U 1 bubmorexa HOK

’ https://m.edsoo.ru/ff0d664e
aM(OTEpHBIX OKCHJIOB
OcCHOBaHUS: COCTaB, but6mmoreka [IOK

42 1
KJIaccu(uKalus, HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca

43 [TonydyeHnne u XuMHYECKHE CBOMCTBA 1 bubnuotexa [JOK
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https://m.edsoo.ru/ff0d67ca

OCHOBAaHUU
44 Kucnotsr: cocraB, kiaccudukanms, 1 bubnmnoreka HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHue u XUMHYECKUE CBOMCTBA 1 bubmmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMCHKIIATYypa,
46 cnoco((SLII) oIt )CHI/ISI XHMHquKI/Ie 1 bubmorexa OK
. yi ’ https://m.edsoo.ru/00ad9474
CBOIiCTBa
[IpakTrueckas padora Ne 6.
47 Pemienne skcnepuMeHTaAIBHBIX 1 bubnnorexa [JOK
3a1a4 1o TeMe «OCHOBHBIE KJIACChI https://m.edsoo.ru/00ad9b7c
HEOPraHWYECKUX COCIMHEHUI
['eHeTnyeckas CBSI3b MEXKIY
48 KJIACCAMH HEOPTraHUYECKHUX 1 bubmmorexa [JOK
. p https://m.edsoo.ru/00ad9a50
COCTMHEHU N
49 O06o0menue u 1 bubmuorexa [JOK
cucTeMaTu3alusI3HaHui https://m.edsoo.ru/00ad9cb?
Kontponbnas padota Ne3 no teme
50 "OCHOBHBIE KJIaCCHI 1 bubmmorexa [IOK
. https://m.edso00.ru/00ad9ela
HEOPraHMYECKUX COSAMHEHUN
Pasnen 3.1lepuoanyeckuii 3aKoH u
Ilepuoauyeckasi cucrema
XuMHu4eckux jiementon 1. U.
MenpeneeBa. CTpoeHHEATOMOB. 15
XUMHYECKAACBA3D.
OKHCIUTETbHO-
BOCCTAHOBHTE/IbHbIEPEAKIIUH
3.1 Ilepnonnuecknii 3aKOH U 7 bu6muoreka [JOK
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IIepnoanueckas cucrema
XHUMHYECKHX dj1eMeHToB 1. 1.
MengneneeBa. CtpoenueaToma

https://m.edsoo.ru/7f41837¢c

[TepBbIe MOMBITKY KIIACCUPUKAITUU

bubnunorexa LIOK

o1 XAMHYECKHX 3J1€MEHTOB. [loHsATHE O
https://m.edsoo.ru/00ad9ffa
TPYIIIax CXOJHBIX AJIEMEHTOB
[lepuoauueckuii 3aKOH U
59 IIepuoanueckas cucrema bubnuoreka [JOK
XUMHYECKHX 3aeMeHToB /1. U. https://m.edsoo.ru/00ada52c
Menpeneena
53 [Tepuoasl, TPyIITBL, TOATPYIIITEI bubmmorexa [JOK
PHOJRL, TPYTUIRL, HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnnorexa [JOK
anep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 000I0YeK
55 aT(f)MOB BHCMGHTI;B [lepuonnueckoit buomorexa LIOK
pro https://m.edsoo.ru/00ada6bc
cucrtemsl /. 1. MeHaeneeBa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA 110 €T0 MOJIOKEHUIO B bubmuoreka [IOK
ITepuoauueckoit cucreme /. U. https://m.edsoo.ru/00ada824
Menpeneesa
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISL pa3BUTHS HAYKH U NTPAKTUKU. [1. bubmmnorexka HOK
N. MeHnneneeB — y4€Hbll, Iegaror https://m.edsoo.ru/00ada96e
U TPaKJaHUH
39 Xumndeckas cBA3b. OKHCIUTENLHO- bubnunorexa LIOK
' BOCCTAQHOBMTEIBHbIE PEAKIIUH https://m.edsoo.ru/7f41837c
58 DNEeKTPOOTPULIATEIIBHOCTHATOMOBXH bubmuoteka [IOK
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MHYECKHXDJIEMCHTOB https://m.edsoo.ru/00adaab8
bu6nmoreka [IOK
59 HonHasxMIeCKasiCBAb 1 https://m.edSO(I)l. ru/00adac34
60 KoBaneHTHasIONApHAIXUMUYECKASIC 1 bubnmnoreka HOK
BSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHasiHenonsipHassXxuMH4eCcKa 1 bubnmnoreka HOK
SICBA3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 CrenensokHeIeHus . https://m.edso:)_.[ ru/00adae28
63 OKUCIUTENBHO- 1 bubnuorexa [{OK
BOCCTAaHOBUTEJIbHBICPEAKIIUHI https://m.edsoo0.ru/00adb076
bubnnorexa [IOK
64 OKHCIUTEIN U BOCCTAHOBUTEIIN 1 https://m.e dsog)_.lru 100adb076
KonTtponsHast padora Ne4 o reme
65 «CtpoeHue aroma. 1 bubmmorexa [IOK
X MICCKAACEARED https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O60011eHNE U 1 bubmuoreka [IOK
CUCTEMaTH3alMs 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O0001IeHNE U 1 bubmuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9cb?
68 PesepBHblil ypok. O60011eHNE U 1 bubmmnoreka HOK
CHCTeMaTHU3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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9 KJIACC

N KosmuecTBo4acos 1 3 N .
° aramus JIeKTpOHHbIenu¢poBbIieodpa3
Temaypoka Bce  KoHTpoJbH IMpakTuyeck y P P P
n/n YyeHHus oBaTeJIbHbIepecypchl
ro bIepadoThI uepadoThl
Pa3nes 1.BemecTBo U XuMH4YeCKHe peakuu
11 [ToBTOpeHue u yriydiieHne 3HaHui 5 1 bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
Ilepuonnueckuii 3akoH. [lepronnueckas
1 CHfTeMa XUMHUYECKHX BJIGMI;)HTOB pIn Y| 1 bubmmorexa [JOK
o https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2 XUMHUYECKHUX AJIEMEHTOB MEPBBIX TPEX 1 bubmmorexa [JOK
P P https://m.edsoo.ru/00adb6b6
MEepPHOJIOB
3 Knaccudukanus 1 HOMeHKIaTypa 1 bubnnorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XuMUYECKOM CBA3U U TUIIBI 1 bubmuoreka [IOK
KPUCTAJITIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponsnas padora Nel no teme
5 «IloBTOpeHue u yrayOaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kiacca»
12 OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKUX 4 bubnnorexa [JOK
' peakuuii https://m.edsoo.ru/7f41a636
6 Knaccudukanus XuMu4eckux peakuui 1 bubmuoreka [JOK
10 Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU
7 eakuu. IloHsATHE O TOMOT€HHEIX U 1 bubnmorexa LOK
P ’ https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
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IIonsaTHE 0 XUMHUYECKOM PAaBHOBCCHHU.
(DaKTOpLI, BJIMAIOIIHUE HA CKOPOCTH

bubnunorexa LIOK

8
XUMHYECKON PEaKIMU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHSI
9 OKHCIUTEIBHO- bubnunoreka LIOK
BOCCTAHOBUTEIIbHBIEPEAKLIUHI https://m.edsoo.ru/00adcade
DJIEKTPOJUTHYECKAS JUCCOIUALIMS. bubnmnoreka HOK
1.3
XHUMHUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Teopust SIEKTPOTUTHICCKON
10 ncconuanuy. CUIbHEIE U cIa0ble bubmorexa HIOK
a 1A https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HonHbleypaBHEHUSIPEAKIIAI bu6morexa HOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOIICTBA KUCIIOT U
12 OCHOBAHHI B CBETE MPEACTABICHUNA 00 bubmorexa HIOK
. pea https://m.edsoo.ru/00add5d8
ANEKTPOIUTUYECKON TUCCOITUAIIUT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPENCTABIEHUN 00 DIIEKTPOIIUTHUECKON bubmorexa HOK
p P https://m.edso0.ru/00add8b2
IIUCCOLIMAIIAA
14 TToustie o runpoan3ecose bubnmorexa IOK
Ap https://m.edsoo.ru/00add9d4
bu6mmoteka IIOK
15 O00011IeHNE U CUCTEMATH3AUI3HAHUIA
m 1 https://m.edsoo.ru/00addd12
16 [TpakTuueckas padota Ne 1. «Pemenue bubmuoreka [JOK
DKCIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbhas padota Ne2 o teme
bu6nunorexa LIOK
17 «INEKTPOIUTUYECKAS] TUCCOITAALIHSI.

XUMUYECKUEPEAKIIUN B pAaCTBOPAX)

https://m.edsoo.ru/00addecO
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Pa3zgen 2.HeMeTa/JIBI M X COeAUHEHUSA

OO61mas xapakTepuCTHKa XUMUYECKUX

bub6nmoreka [IOK

2.1
aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
O011as1 XapaKTEPUCTHUKA TAIOTEHOB.
18 XI/IMI/I‘ieCKI:/Ie CBI())ﬁCTBa Ha IpuMepe buGnuorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJjiopa
Xaoposogopoa. ConsHas KUCIIOTa,
19 XI/IME‘ICCKI/I: CBOIICTBA, [TIOJIYYEHUE buGnuorexa [IOK
’ ¥ ’ https://m.edsoo.ru/00ade104
IPUMEHEHHUE
[IpakTrueckas padora Ne 2 o teme
20 «[ToryyeHue COJITHON KHUCIIOTHI Bubmiorexa OK
YHeHI . ’ https://m.edsoo.ru/00ade348
U3y4eHUE e€ CBOWCTBY»
Bebruunciienus mo ypaBHEHUsIM
21 XUMHUYECKUX PEAKIINN, €CIIN OOUH U3 Bubmiorexa OK
PCAKIIH, g https://m.edsoo.ru/00ade488
pEareHToB JIaH B N30BITKE
OO1ast XxapaKTePUCTHKA XUMHUYECKHX
2.2 3nemeHToB VIA-rpymnel. Cepa u Bubmiorexa ITOK
' i PYIIBL. 2P https://m.edsoo.ru/7f41a636
eécoeMHEHNS
99 OO0m1as XxapakTepucTUKa JIEMEHTOB bubmuoreka [IOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AnnorporHble MOIU(GUKALINN CEPBI.
23 Hax0>1<p €HHE ce rf H(i)eé c:e I/IHGII)-II/Iﬁ B Bubmiorexa OK
a p VH https://m.edsoo.ru/00ade64a
npupojie. XMMUYECKHECBOWCTBACEPHI
24 CepoBoaopoi, cTpoeHue, Gu3nuecKue u bubnmoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcupasl ceprl. CepHas KHCIIOTAa,
P P . bubnuotexa [JOK
25 dbuznyecKrue 1 XUMHUIECKHE CBONCTBA,

MMPUMCHCHUC

https://m.edso0.ru/00adea28
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XHUMHUYECKUE PEAKLUH, JIEKALUE B
OCHOBE ITPOMBILIIEHHOT'O criocoba

26 MOJIYYEHHS CEPHOM KHCIOTHI bubmotexa [IOK
yi p ’ . https://m.edsoo.ru/00adec8a
XHUMHYECKOe3arpss3HEHUECOKPYKAIOIICHC
pPeABICOSAMHEHUSIMHUCEPHI

97 Brruucienue MaccoBoii OIH BBIXO1a bubnunoreka LIOK
MIPOJIYKTa PeaKLUU https://m.edsoo.ru/00adec8a
OO0mas XxapaKTepUCTUKA XUMHUIECKHAX

2.3 9 eme opVA : A3or, dpocho bubmmorexa [JOK

. MEHTOB -IPYIIIEL. T
a 4 ’ p https://m.edsoo.ru/7f41a636
1 X COeTUHEHUS
OO0m1as XxapaKTepruCTHUKa 3JIEMEHTOB

08 VA-rpynmsbl. A30T, paclipoCTpaHEeHUE B bubnnorexa [JOK
npupoze, Gu3NIecKue 1 XUMHIECKUE https://m.edsoo.ru/00adeea6
CBOMCTBaA
AMMHaK, ero GpU3HIECKUE U

29 XUMHYECKH (11; HCTBa, MOJIydeHHE U bubmorexa LOK

CCKHC CBONCTRA, i https://m.edso00.ru/00adf004
MpUMEHEHUE
IIpakTnyeckas padora Ne 3 mo TeMe

30 3 HHU al\l/fMI/IaKa Hu HHUE €T0 bubmorexa [OK
« ovnyqe © » 13YHe https://m.eds00.ru/00adf180
CBOICTB»

31 A3oTHas KucioTa, e€ Gusndeckue u bubmuoreka [IOK
XHMHYSCKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEN
aMMOHMS B KAU€CTBE MUHEPAILHBIX

30 0BDerLil P bubmuoreka [{OK

HUIA.
YA00p . https://m.edso0.ru/00adf518
XUMHYeCcKoe3arpsA3HeHUECOKPYKAFOIICHC
peABICOCTUHEHUIMUA30TA
Bbubmunorexa IIOK
33 ®dochop. Okcun pocdopa (V) u 1

https://m.edsoo.ru/00adf68a
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docdopnas kucinora, pusndeckue u
XMMHYECKHE CBOMCTBA, MOJyICHUE

Hcnons3oBanue gochaToB B KauecTBe
MUHEPaAJIbHBIX Y100pCHHA.

bub6nmoreka [IOK

34
3arpsizHeHuenpupoIHoMcpeabihochaTa https://m.edsoo.ru/00adfc20
MU
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
24 anemeHnToB IVA- bl YTIepoa u bubmorexa LOK
' . TPYITBL. post https://m.edso0o.ru/7f41a636
KPEMHUH U UX COCAMHCHUS
35 Yrnepon, pacpocTpaHeHHUE B PUPOJIE, bubmmoreka [JOK
(bU3MYECKUEe U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuipl yraepoaa, ux Gpusndeckue u
XUMHYECKHUE CBOMCTBA. DKOJIOTHYECKHUE bubnnorexa [{OK
36
po0JIEMBbI, CBSI3aHHBIC C OKCHUIOM https://m.edsoo.ru/00adfebe
yriepoa (1V)
bu6mmoteka IIOK
37 &
YToMbHAs KICTOTA 1 €€ O https://m.edsoo.ru/00ae006¢c
[IpakTuueckas pabora Ne 4 o reme
"ITosrydeHne yrieKucioro rasa. bubmmoreka HOK
38
KavecTBeHHas peakius Ha KapOOHaT- https://m.edsoo.ru/00ae027e
1oH"
[TepBoHauaNbHBIE TOHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubmorexa [TOK
p https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YIiiepoa
but6mmorekxa [IOK
40 K i
PEMIHIH 1 ErococIuterui https://m.edsoo.ru/00ae080a
41 [TpakTuueckast paborta Ne 5. Pemenue bu6muoreka [JOK

OKCIICPUMCHTAJIBHBIX 3aa4 IO TEME

https://m.edsoo.ru/00ae0bf2
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«BaxHeln1me HeMeTalIbl U UX

COEIMHEHU
KonTtponbHast padora Ne3 o reme
42 «Baxuenme HEMETAIUIBI U UX 1 Bubmaorexa ITOK
https://m.edso0.ru/00ae0e18
COETUHEHUS
Pa3zgen 3.MeTaJJIBI M BX COeAUHEHUS
bubnunoreka LIOK
3.1 OO01I1eCBONCTBAMETAILIOB 4
B https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHYCCKUX
3JIEMEHTOB — METAJLIOB.
43 Merajumueckas CBS3b U MeTaJuInyecKas 1 buGnuorexa [IOK
B https://m.edsoo.ru/00ael103e
KpUCTAJUTMYECKas pemérka.
dusnyeckuecBoliCcTBAMETAILIOB
XHUMHUYECKHE CBOMCTBA METAILIOB.
44 DIEKTPOXUMHUYECKUN P HANPSDKEHUH 1 buGnuorexa [IOK
p P p https://m.edsoo.ru/00ae1156
METAJLIOB
OO6mue cnocoObl MOTYYEHUS METAJUIOB.

45 CrmuiaBbl. Beranciienus mo ypaBHEHUSM 1 bubmuoreka [JOK
XUMUYECKHUX PEAKLU, €CIIU OJUH U3 https://m.eds00.ru/00ae1156
peareHToOB COAEPIKHUT MPUMECH

bubmmoteka IIOK
46 [ToHsaTHE O KOPPOIUUMETAIIOB 1
pp https://m.edsoo.ru/00ael1278
bu6mmoteka IIOK

3.2 Baxueiiime MeTauibl 1 UX CO€IUHEHUS 16

a https://m.edsoo.ru/7f41a636
bubnunoreka LIOK

47 €JI0YHBIEMETAJLIBI 1
m https://m.edsoo.ru/00ael14b2

bub6 OK

48 OKcuabl ¥ THAPOKCUIBI HATPUS U KU 1 nbnuorexa I

https://m.edsoo.ru/00ae14b2
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49 IIlenouHo3eMeTbHBIC METAIIBI — bubnuorexa [{OK
KaIbIIMA U MarHui https://m.edsoo.ru/00ael5e8
50 Baxueimecoe TMHEHUAK AL bubmotexa [IOK
& 1 https://m.edsoo.ru/00ael5e8
51 O0001Ienne U cucTeEMaTH3allUI3HAHUI
JKEcTkoCTh BOABI U CIIOCOOKI €& bubmuorexa [IOK
52
yCTpaHEHHUS https://m.edso0.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 "YKécTKoCTh BOALI M METOIBI €6 bubmorexa [IOK
| A 8 https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bubnunoreka LIOK
54 Ao i
ATOMHHIH https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOICTBA OKCHA U Bbu6mmoteka [JOK
55
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuoreka [{OK
56 Keneso
T https://m.edsoo.ru/00ae1d86
57 OKcuIbl, THAPOKCUIBI U COJIM JKEJle3a bu6nunorexa LIOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATHU3AUI3HAHUIA
[IpakTuueckas padbora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubmuoreka [IOK
«Baxueme MeTajlIbl U UX https://m.edsoo.ru/00ae3de8
COEIMHEHMSY
Berarcienus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHA, €CITH OJIUH U3
but6mmorekxa [IOK
60 pEareHTOoB JIaH B U30BITKE WU

COJIEP’KUT IPUMECH.
BrruncnennsamMaccoBoi10IMBEIX01AIIPO

https://m.edsoo.ru/00ae1750
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https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

JTYKTapeaKIuu

61 O00011IeHrEe U cUcTEMaTU3alUI3HaH U 1
KonTtponsnast padora Ne4 o reme
62 «Baxxueime MeTaibl ¥ UX 1
COETUHEHUS
Pa3nen 4.Xumus u okpyxamomas cpeaa
41 BemecTBa u maTepuaibl B )KU3HU 3 bu6nmorexa [IOK
YyeJloBeKa https://m.edsoo.ru/7f41a636
63 BemectBa u matepuansl B 1 bubmmorexa [JOK
[IOBCEIHEBHOM KU3HU YeI0BEKa https://m.edsoo0.ru/00ae3f50
XUMHUYECKOE3arpsA3HEHUEOKPYKAOIIENC bubnnoreka [JOK
64 1
pelnbl https://m.edsoo.ru/00ae4270
65 Ponbs xuMuu B pelieHU 3KOJIOTHUECKUX 1 bubnnorexa [JOK
npo0emM https://m.edsoo.ru/00ae4270
PesepBHeIit ypok. O600IICHHE 1 bubmmorexa [JOK
66 . 1
CHCTEMATH3AlUS 3HAHU N https://m.edsoo.ru/00ae0dOa
67 PesepBHblit ypok. O60011eHNE U 1 bubmuoteka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O0001IEHNE U 1 bu6moteka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9cb?
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

NEPEYEHD (KOJU®UKATOP) PACHPEJAEJEHHBIX IO KJIACCAM
IMPOBEPSIEMBIX TPEBOBAHUM K PE3YJIbTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOU ITPOT'PAMMBI OCHOBHOTI'O
OBIIET'O OBPA3OBAHUS U DJIEMEHTOB COJIEP)KAHUSI 1O

XUMHNHN

8 KUIACC

IIpoBepsiemble TpeOOBaHUS K Pe3yJbTATaAM OCBOCHHS OCHOBHOM

o0pa3oBaTeJbHOM

NMPorpaMmbl

Kox

nposepsemor | IIlpoBepsieMble TpeIMETHBIE pe3yibTaTbl OCBOCHUS OCHOBHOM

0 00pa3oBaTeIbHON MPOrPaMMbl OCHOBHOT'O OOIIEr0 00pa30BaHUs

pe3ynbTaTa

1 ITo teme: «IlepBoOHaYaIbHBIE XUMUYECKHUE TOHSATHS
pPacKpbIBaTh CMBICT OCHOBHBIX XHWMHUYECKHX TOHSATHI: aToM,
MOJIEKYJIa, XUMUYECKUA 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMECh (OAHOPOJIHAs W HEOJHOPOJHAs), BAJICHTHOCTb,
OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJIIpHAs Macca, KOJIMYECTBO
BELIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBasl IOJIsI XUMHUYECKOIO

1.1 AJIEMEHTA B COEIMHEHUH, MOJISIPHBIN 00BEM, XUMUYECKas! PEAKIIMs,
KJacCU(PUKAIUsl peakluil: peakuud COEIWHEHUs, pPeakIuu
pa3joXKeHus,  peakuu  3aMelleHus,  peakuuu  oOMeHa,
AK30- U DHAOTEPMHUYECKUE PEAKLUHU, TEIUIOBOM 3(P(DEKT peakiiuw,
pacTBOp, MaccoBasi 0Js BeUECTBA (IMPOLIEHTHAs] KOHIEHTPALIMS)
B PacTBOpE
WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX TMOHATUN

1.2 M TPUMEHATh O3TU TMOHATUA TMPU ONUCAHUU BEIIECTB M HX
IIPEBPALICHUN

13 MCIIONIB30BATH XUMHUIECKYIO CUMBOIIHMKY JUISL COCTABICHHS bopmyn
BELIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUM
pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHsS MacChl BEIIECTB,

1.4 MOCTOSIHCTBA COCTAaBa, ATOMHO-MOJICKYJISIPHOIO YYE€HHUsI, 3aKOHA
ABoraapo

15 OMpeNeNnsaTh BAJEHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX
COEIMHEHMSIX

16 KJacCU(UIMPOBATh XMUMHUYECKUE PEAKIHUH (M0 YUCIY M COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEMIOBOMY 3P hEKTy)

17 BBIYMCIIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAaccChl
BEILIECTB

18 BBIUUCIISITh MACCOBYIO JIOJII0 XUMUYECKOTO 3JIEMEHTa 1o (hopmyie
COEMHEHUS,

1.9 BBIYHMCJIISITh MACCOBYIO JIOJIFO BEILIECTBA B PACTBOPE




1.10

NPUMEHATh  €CTECTBEHHO-HAyYHbIE  METOABl  TMO3HAHUS  —
HaOMOIeHNe,  M3MEpPEHHe,  MOJCIMPOBAaHUE,  AKCIICPUMEHT
(peaJIbHBIN W MBICIICHHBIN )

IIo TCMC: «Baxneime MpCaCTaBUTCIN HCOPTaHNYCCKHUX
BCIICCTB»

2.1

PAaCKpbBIBATb CMBICI OCHOBHBIX XHWMHNYCCKHX TIOHSITHIA: OKCHn,
KHCJI0Ta, OCHOBAHUEC, COJIb

2.2

OIIpeNIeNATh MPUHAJICKHOCTh BELIECTB K OINPEICIEHHOMY KIIaccy
COEMHEHMI 10 popMynam

2.3

KJ'IaCCI/I(bI/IHI/IpOBaTL HCOPTraHNYCCKHNC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBaTh) OOIME XHWMHUYECKHE CBOMCTBA
BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOATBEpPXKIas  OIHUCAHUE
[IpUMepamMu

MOJICKYJISIDHBIX ~ YPAaBHEHUH  COOTBETCTBYIOIIMX  XUMHYECKHUX
peaKImit

2.5

IIPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTH OT HX
Ka4CCTBCHHOI'O COCTaBd, BO3MOKXHOCTHU IMPOTCKAHUSA XHUMHYCCKHX
HpeBpaI_HeHI/Iﬁ B Pa3JIMYHBIX YCIIOBHAX

2.6

ClIeIOBaTh IIpaBWJaM  IIOJb30BAHHUS XUMHUYECKOM IOCYAOU
1 1a00paToOpHBIM 000PYAOBAHUEM, A TAKXKE MpaBUiIaM OOpallleHus
C BELIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH IO BBIIIOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB MO MOJTYYEHHUIO U COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (BOIOPOAA U KHCIOPOa), IPUTOTOBICHUIO
pacTBOPOB C OIPEACIIEHHOM MAacCOBOM JOJIEM PacCTBOPEHHOIO
BEILIECTBA, IJIAHUPOBATh U MPOBOJIUTh XUMUYECKHUE IKCIIEPUMEHTHI
[0 PACIO3HABAaHUIO PACTBOPOB WIEIOYEH M KHUCIOT € ITOMOIIBIO
WHJUKATOPOB (JaKMYyC, (eHOI(PTaIenH, METUIIOPAHK U IPYTHE)

2.7

IMPOBOAWUTH PACUYCTHI IO YPABHCHUIO XUMHUYECKOMN pCaKnnn

ITo teme: «llepmomnueckuit 3akoH u llepuonnueckas cucrema
xumudeckux anemeHtoB .M. MengaeneeBa. CTpoeHHE aTOMOB.
XuMH4uecKast CBSI3b. OKUCANTETBLHO-BOCCTAHOBUTEIBHBIC
pEaAKIIN

3.1

PACKpBIBATh CMBICI OCHOBHBIX XUMHUYECKUX MOHITUHI: PO aTOMa,
ANIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOWTallb, pPaJAnyC aToMa,
XMMHUYECKasi CBSI3b, MOJISIPHASE UM HEMOJSPHAsl KOBAJIEHTHAsS CBSI3b,
3JIEKTPOOTPUIIATEIIBHOCTh, MOHHAS CBSI3b, MOH,

3.2

KJ'IaCCI/I(l)I/ILII/IpOBaTB XUMHUYCCKHUE DJICMCHTBI

3.3

OTIUCHIBATH u XapaKTepru30BaTh TaOJUYHYIO bopmy
[Tepnoanueckoit

CUCTEMbl XMMHYECKUX BJIEMEHTOB: pa3iuyaTh MOHATHUS «TJIaBHAs
noarpynma (A-rpymma)» u «mobounas mnoarpynmna (b-rpymma)y,
«MaJIbIe) U «OOJIBITNEY TTEPUOJIBI

3.4

packpsiBaTh cmbica llepuoanueckoro 3akona J[.M1. Menneneesa:
JEMOHCTPUPOBATh I[OHUMAaHUE MEPUOJUYECKOH 3aBHUCHMOCTH




CBOICTB XHMMHYECKHX DJJIEMECHTOB OT UX TIIOJIOKEHUS B
[lepuoanueckon cucreme

COOTHOCHUTD 0603Ha‘{eHI/IH, KOTOPBIC HMCIOTCA B Ta6JII/IHe
«HGpI/IO,Z[I/I‘{eCKaSI CHCTCMa XUMHUYCCKHUX OJICMCHTOB
I[I/I MCHILGJIGGBa» C YHUCIOBBIMH XaAPAKTCPUCTUKAMU CTPOCHHA

3.5 aTOMOB XMMHYCCKHX JJIEMEHTOB (COCTaB W 3apsj sjpa, oOIiee
YHUCIIO
AJICKTPOHOB W PACIIPEICICHUE UX 110 DJICKTPOHHBIM CIIOSIM)
36 ONpENEIATh CTENCHb OKHCICHUS JJIEMEHTOB B  OWHApPHBIX
' COEIUHEHUAX
3.7 ONpEAEIATh BHJ XUMHUYECKOH CBS3M (KOBAJICHTHAs W HOHHAS)

B HCOPraHNM4YCCKUX COCANHCHUAX

HpOBepHeMble AJIEMEHTHI COACPKAHUSA

Kon

HpOBepHeMBIfI QJICMCHT COACPKAHUA

1

HepBOHa‘{aHBHBIG XUMHUYCCKHUC ITOHATHA

1.1

HPGIIMGT XUMMHU. POJIb XMMUM B )KM3HHM 4Y€JIOBEKa. XMMUS B
CUCTCMC HAYK.

Tenan BCIICCTBA. du3nvecKue CBOMCTBA BCIICCTB. ArperaTHoe
COCTOAHHUCE BCIIICCTB

1.2

[TonsiTHE O METOAAX MMO3HAHUS B XUMUH. YHUCTHIE BEIIECTBA U
CMECH.
CrniocoObI paszjeneHust cMecei

1.3

ATOMBI U MOJIEKYJIbI. XUMUYECKHUE 31eMEHThI. CUMBOJIBI
XUMHUUYECKUX 3JIEMEHTOB. IIpocThie U cllokKHBIE BellecTBa. ATOMHO-
MOJIEKYJISIPDHOE YUEHUE

1.4

Xumuueckas popmyra. BaneHTHOCTh aTOMOB XUMHUYECKHUX
DJIEMEHTOB.

3aKOH MMOCTOSTHCTBA COCTaBa BelecTB. OTHOCUTENbHASI aTOMHAs
Macca.

OTHOCHUTENBHAS MOJIEKYJIIpHAs Macca. MaccoBast JoJis
XAMHUYECKOTO

AJIEMEHTA B COCIMHEHUH

1.5

KommuecTBo BemectBa. Monbs. MonsgpHas macca. B3anmocss3b
KOJINYECTBA,MACChI U YHCIIA CTPYKTYPHBIX €IUHUIL BEIIECTBA.
PacueTsl o hopMyIaMXUMHUYECKUX COSTUHEHUN

1.6

du3nyecKre U XUMUIECKUE SABJICHUS. XUMHUECKasi pEaKIus 1 ee
MIPU3HAKH.

3aK0H COXpaHEHHS MACChl BEIIECTB. XUMUYECKHUE YPABHCHHUS.
Knaccudukarys XuMUYECKUX peakIui (COeTUHEHNUS, Pa3I0KEHNU,
3aMeIneHus, 0OMeHa)

1.7

XUMHUYECKUMN DKCIIEPUMEHT: 3HAKOMCTBO C XMMUUYECKOH MOCYI0H,
C MpaBujIaMu paboThl B 1a00paTOpUn U MpUEMaMu OOpaleHUs
Cc 1JaOOpaTOpHBIM 000PYI0BAHUEM, U3YUEHHE U OIIMCAHHE




(bU3NUECKUXCBOMCTB 00pa3li0B HEOPraHUYECKUX BEIIECTB,
HaOmoaeHne pu3nyecKkux(IaBjieHue BOCKa, TasTHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KHTIEHUEU KOHJIEHCAIUs BOJIbI) U
XUMHUYECKUX (TOpPEHUE CBEUHU, TPOKAITUBAHUEMEIHON MPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KMUCIIOTOMW) SIBJIICHUI,HA0II0ICHUE U
ONMKCAHKE MPU3HAKOB MPOTEKAHUSI XUMHUUECKUX PEaAKIIH
(paznmosxeHue caxapa, B3aMMOJICHCTBIE CEPHON KUCIIOTHI C
XJopuaAOM Oapusi,paznoxenHue ruapokcuaa meau (I11) mpu
HarpeBaHUM, B3aUMOJICHCTBUEkKEINE3a C pacTBOpoM coiu meau (I1),
U3y4eHHe Coco00B pa3zeneHusicMecei (¢ TOMOIIbI0 MarHuTa,
buIbTpOBaHKE, BRITAPUBAHNE, JUCTHILISAINS, XpoMaToTrpadus),
MIPOBEICHUE OYMCTKH TTOBAPCHHOW COJIM, HAOTFOICHUCH OIMCAHNE
pe3yIbTaTOB MPOBEJICHUS OMbITA, WILTIOCTPUPYIOIIETO
3aKOHCOXpaHEHUSI MACChl, CO3/IaHKUE MOJIeNIe MOJIEKYJI
(IapoCTepIKHEBBIX )

Baxneiime MMPpCACTABUTCIIN HCOPIraHNYCCKUX BCIICCTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopo — 351eMeHT u
npocroesenecTBo. Haxoxnenne Kuciopoia B Ipupo/e,
dbuznyecKre 1 XUMUYECKUECBONCTBA (peakiuu ropenusi). OKCHUJIBI.
[Tpumenenue kucaopoaa. CnocoObINONydYeHHs KUCIOPO/ia B
7a00paTOpUU U MPOMBIIIEHHOCTH. KpyroBopoTkuciopoaa B
npupoze. O30H — aJuIoTponHas MOAU(PUKALIMS KUCIOPOIa

2.2

TemnoBo# A3 HEeKT XUMHUUECKOM PeaKIuK, TEPMOXUMUYECKHE
ypaBHEHUS,K30- U IHIOTEPMHUUECKUE peaKIuu. TOIIUBO: yroyib U
MeTaH. 3arpsi3HEHUEBO3/yXa, YCUIICHUE TAPHUKOBOTO 3 deKTa,
pa3pyleHre 030HOBOIO CJ0s

2.3

Bonopoxa — aneMeHT u mpocTtoe BemecTBo. Haxoxnenue Bo1opoa
B NIpUpoie, PU3NUECKHE U XUMUUECKUE CBOMCTBA, TPUMEHEHHE,
criocoObInionyuenusi. Kuciotsl v conu

2.4

MouisipHbIil 00BeM Tra30B. PacyeTsl 0 XUMUYECKUM YPaBHEHUSIM

2.5

dusnyeckre CBOMCTBA BOJIbl. Boma kak pactBoputesnb. PacTBOpEI.
HacelileHHble 1 HEHACHILIIEHHBIE paCTBOPHI. PACTBOPUMOCTH
BEIIIECTB

B BoJie. MaccoBas 107151 BELIECTBA B pACTBOPE. XUMUUYECKUE
cBolcTBa BoAbl. OcHOBaHuA. Ponb pacTBOPOB B MpUPOJE U B
JKU3HHU desioBeka. KpyroBopot

BOJIbI B IPUPO/IE. 3arpsa3HeHNe NPUPOAHBIX BOJ. OXpaHa U OUHMCTKA
ITPUPOIHBIX BOJ

2.6

Knaccuduxkanys HeopraHuueckux coeqnHeHuit. OKCUIbI.
Knaccuduxanuys okCuaoB: coneoOpasyroiire (OCHOBHBIE,
KHUCJIOTHBIE, aM(oTepHbIe) U HecoseoOpasyromue. HoMeHnknaTypa
OKCUI0B. PU3NUECKUE U XUMUYECKUE CBOWCTBA OKCUIOB.
[TonyyeHune okCuaoB

2.7

OcuHoBanus. Kiaccuduxarus oCHOBaHMI: MEOYN U




HEpPaCcTBOPUMBIE
ocHoBaHud. HomeHkaTypa ocHOBaHU. PU3NYECKHE U
XUMUYECKUE

CBOMCTBA OCHOBAaHUN. [loydeHne oCHOBaHUM

2.8

Kucnotel. Knaccudukanusa kuciaor. HomeHkatypa KUCIIOT.
duznueckren XMMUYECKUE CBOMCTBA KUCJIOT. Pl akTUBHOCTH
metauioB H.H. bekerosa.llonydyenue kucmor

2.9

Conu. Homenknarypa coneit. @u3nueckue 1 XuMUYECKUEe CBOMCTBA
conen.Ilonyuenue conen

2.10

['eneTnyeckas CBsI3b MEXKY KJIaCCaMU HEOPTraHUYECKUX
COeIMHEHUN

2.11

XHUMUYECKUI IKCIIEPUMEHT: KAaUECTBEHHOE ONPEICIICHUE

COJIEP KaHUSKUCIIOPOia B BO3yXe, MOJIy4eHHE, COOMpaHue,
pacro3HaBaHUe U U3yYEHUECBOMCTB KUCIOPO/ia, HAOJI0IeHHE
B3aMMO/ICHCTBUS BEIIECTBC KUCIOPOJAOM U YCIOBUS
BO3HUKHOBEHUS U MPEKpalieHus: ropeHusi(rmoxapa), 03HaKOMJICHHE
¢ oOpasiiaMu OKCHJIOB M ONKMCAaHUE UX CBOMCTB,IONyYCHUE,
coOupaHue, pacro3HaBaHUE U U3YUEHUE CBOMCTB
BOJI0OpOJ1a(TOPEHHKE), B3aUMOJICUCTBUE BOJOPOJIa C OKCHIOM MEIU
(IT) (BO3MOKHOUCTIONIB30BAHUE BUACOMATEPUATIOB), HAOIIOICHNE
00pa3IoB BEIIECTBKOINYECTBOM | MOJIb, HCCIIEIOBAHUE
0COOEHHOCTEMPACTBOPEHUS BEIIECTBC PA3TUYHON
pacTBOPUMOCTBIO, TPUTOTOBIIEHUE PACTBOPOB

C OIIPEAEICHHON MaCcCOBOU J0JIEW paCTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBHE BOJIbI C METAJJIAMU (HATPUEM U KAJIBIIHEM )
(BO3MO>XHOUCIIOIB30BAaHUE BUICOMATEPHAIIOB), OTIPEICIICHHE
pPacTBOPOB KUCJIOTH LIEJIOYEH C TOMOIIbIO MHIUKATOPOB,
UCCIIeIOBaHUE 00Pa3llOBHEOPTaHUYECKUX BEIIECTB PA3IMUHbBIX
KJIACCOB, HAOJIIOICHUE U3MEHEHUSIOKPACKH UHAUKATOPOB B
pacTBOpax KUCJOT U IIeJ0Ue, N3yUYeHUEeB3auMOJICHCTBUS OKCHIA
menu (II) ¢ pacTBopoM cepHOIl KUCIIOThI, KHCIOTC METaIaMH,
peaKuui HeUTpanru3anuu, MOJIy4YEHHE HEPACTBOPUMBIXOCHOBAHU,
BBITECHEHHUE OJIHOTO METajlIa IPYTUM U3 PaCTBOPa COJIM,PEIICHUE
DKCIIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «BaxHeunmme
KJIACCBIHEOPTaHUYECKUX COCTMHEHUI

[Tepunonnueckuit 3akoH u [lepuoguueckas cucremMa XUMHUECKUX
sanemenToB/[.1I. MenneneeBa. CtpoeHue aToMOB. XUMUYECKAs
cBs13b. OKUCIUTETbHOBOCCTAHOBUTEIBHBIE PEAKIIUN

3.1

[lepBble MOMBITKU KJIACCU(PUKALUNA XUMUYECKUX IJIEMEHTOB.
[ToHsiTHEO TpyMNIIaX CXOJHBIX AIEMEHTOB (ILEIOYHBIE U
HIEJIOYHO3EMENbHBIEMETAIIIbI, TAJIOT€HbI, THEPTHBIE T'a3bl).
DNeMEeHThI, KOTOpbIe 00pa3yroTaM(pOTEPHbIE OKCUIBI U
T'MJIPOKCH/IBI

3.2

Ilepnognueckuit 3akoH. [lepruonnueckas cucremMa XMMUYECKUX




sanemeHToB/[.1. Menneneena. Koporkonepuoanas u
JUTMHHOTIEpUOaHAs opMbIlleprnoinueckoi CUCTEMbI XUMUYECKHUX
anemenToB [[.1. Menneneesa.llepuonsl u rpynnbl. OU3ndecKuii
CMBICJI IOPSAJIKOBOTO HOMEPA, HOMEPOBIEPUOAA U TPYTIIIBI
AJIEMEHTA

Crpoenne atoMoB. CocTaB aTOMHBIX si7ep. 30TombI. DIEKTPOHBI.
CTpoeHHERIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMUYECKUX

3.3 anemenToBlleprnonnueckon cucremst J1.11. Menneneena.
XapaKTEepUCTUKAXUMUYECKOT0 JIEMEHTA IO €T0 MOJI0KEHUIO B
Ilepnognueckou cucreme/l.M1. Menneneena
3aKOHOMEPHOCTHU W3MEHEHHUS PaInyCca aTOMOB XUMHUYECKHUX
JIEMEHTOB,METAIMYECKUX U HEMETAIIMYECKUX CBOMCTB IO

3.4 rpynnam u nepuojam.3HadeHue [lepuoanueckoro 3akoHa u
[lepnonueckoi CUCTEMBIXUMHYECKUX 3JIEMEHTOB JIUISL PA3BUTHS
HayKu U npaktuku. [[.1. MenaeneeB— ydeHbI U IpaXJaHUH

35 Xumnueckas cBsa3b. KoBajeHTHas (MOJIspHAs U HEMOJSIpHAsi) CBS3b.
DJIEKTPOOTPULIATEIBHOCTh XUMUYECKHX A1EMEHTOB. IOHHAs CBA3b
Crenenp okucieHus. OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE

36 peaKuuu.

' [Iponiecchl OKMCIIEHNs U BOCCTaHOBIEHUs. OKUCIUTENN U
BOCCTAHOBUTEIHN
XHUMUYECKHUI IKCIIEPUMEHT: N3y4eHHE 00pa3IioB BEIIECTB
METAJIJIOB

3.7 Y HEMETAJUIOB, B?fll/lMOI[@ﬁCTBI/IG THAPOKCHUA [IUHKA C paCTBOPAMU
KHCJIOTH ILIEJIOYEH, TPOBENEHHUE ONBITOB, HILUTFOCTPUPYIOLIUX
MPUMEPBIOKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuil (ropeHue,
pPEeaKIMUPA3IIOKEHUS], COCTTUHEHUS )

9 KNIACC

IIpoBepsiemble TPeOOBAHUSA K Pe3yIbTATAM OCBOCHHMS OCHOBHOM

o0pa3oBaTebHOM

NMPOrpaMmabl

Kon

nposepsemor | [IpoBepsiemble TpeIMETHBIE PE3YNbTaThl OCBOEHUS OCHOBHOM

0 o0pa3oBaTenpHO MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30oBaHuUs

pe3ynbTara

1 ITo Teme: «BemiecTBo 1 XUMUYECKasT PEAKIIHSD)

PAcCKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSITHI: pacTBOp,
AIEKTPOIUTBI, HEAJIEKTPOJIUTHI, JIEKTPOJIUTHYECKAS TUCCOUNALINS,
peakuMy  HMOHHOrO  OOMeHa,  KaTalu3aTop, XUMHUYECKOe

1.1 paBHOBECHE,

O6paTI/IMBIC )41 HCO6paTI/IMBI€ peaKuuu, OKHCIIUTCIIBHO
BOCCTAHOBHUTCIIbHBIC PCAKINH, OKHUCINUTCIIb, BOCCTAHOBUTCIIb,

OKHCJICHUE U BOCCTAHOBJICHHE, aJUIOTpOnusi, am(pOoTEepHOCTb,




XHUMHYCCKasaA CBA3b (KOBaJIeHTHa}I, HOHHa:I, MeTaJIJII/I‘ICCKaSI),
KpUCTAUNIMYCCKad pPCIICTKA, CIINIaBbl, CKOPOCTH XUMHYECKOU
pPCaKIH

1.2

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IMOHSATHIA
U TIPUMEHATh OTU TMOHATHS IIPU ONHCAHUM BEUIECTB M UX
MpEeBPALICHUN

1.3

COCTABJISITh ~ YPaBHEHUS  DIIEKTPOJIUTHUYECKOM  JUCCOLIMALIMH
KHCJIOT,

LIEJI0YEH U COJIEH, MOJIHBIE U COKPAICHHBIE YPABHEHHUS PEAKIIUMI
MOHHOro oOMeHa

1.4

PacKpbIBaTh CYIIHOCTb OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuin
IIOCPEJICTBOM COCTABJICHUSI DJICKTPOHHOTO OajaHca dTUX PEAKIIUM

IMPOBOAUTH PACYCTHI 110 YPABHCHHIO XUMHUYECKOMN PCaKINHU

ITo Temam: «HemeTtaminel 1 nx coenquHEeHUA» U «MeTamuiel U UX
COEIMHEHUSD)

2.1

XapakTepu3oBaTh  (OMUCHIBaTH) o0OmMEe U  crenudpuyecKue
XUMUYECKUECBOMCTBA  MPOCTBIX W CIOXHBIX  BEIIECTB,
MOATBEPXkKasi OMUCAHUETIPUMEPAMHU MOJICKYJISPHBIX M HOHHBIX
YPaBHEHHI COOTBETCTBYIOIIUXXUMHUUYECKUX PEAKIIUMA

2.2

COCTaBJIITH YPaBHCHHUA peaKHHﬁ, IMOATBCPIKAAIOIIUX
CYHIGCTBOBaHI/IeFeHeTI/ILIeCKOfI CBsiA3HU MCIKIY BCIICCTBAMM
Pa3JINYHBIX KJIACCOB

2.3

MPOTHO3MPOBATh CBOMCTBA BEINECTB B 3aBUCUMOCTH OT WX
CTPOCHHUS,

BO3MOXKHOCTH  TIPOTCKAHUS  XUMHUYCCKHX  IPEBPALICHUN B
Pa3IMYHBIXYCIOBHUIX

2.4

CIEN0OBATh MpPaBWJIAM MOJIb30BAaHUS XHMHUYECKOM MOCYIOu
1 J1ab0opaTOpHBIM 000PYOBAaHUEM, A TAKXKE MPaBHUIIaM OOpaIleHUs
C BEUIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSMU MO BBINOTHEHUIO
71a00PATOPHBIX XUMUYECKUX OTBITOB O MOJYUYEHUIO U COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U YTICKUCIIOTO Ta3a)

2.5

MPOBOJIUTh PEAKIIMH, TTOITBEPIKIAIOIINE KAYECTBEHHBIN COCTaB
Pa3IUYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM IyTEM XJIOPHI-,
Opomua-, woaua-, kapobonat-, Qocdar-, cunmkar-, cyiabdar-,
TUAPOKCUI-UOHBI, KATHOHBI aMMOHHS, HMOHBI  HM3YYCHHBIX
METAIJIOB,

IPHCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEIICCTB

ITo Teme: «XuUMHS U OKPYKAKOLIASL CPEAA»

pPACKpBIBaTh CMBICI OCHOBHBIX XHUMHUYeCKMX TmoHsThi: [IJIK
BEIIECTBA;KOPPO3USI METAJIJIOB

3.2

MPUMEHSTh OCHOBHBIC OTICPAIlUU MBICIUTCIIBHON JCSITEILHOCTH —
aHaIM3 W CHWHTE3, CpaBHEHWE, OO0OOIICHWE, CUCTEeMATH3AIHIO,
BBISIBJICHHE TNPUYMHHO-CIICACTBECHHBIX CBS3CH — I HM3ydYCHUs




CBOMCTBBEILIECTB U XUMHUYECKUX PEaKLUi; €CTECTBEHHO-HAYyUHbIE
METOJIBITIO3HAHUS — HaOIIOZICHUE, W3MEPEHHE, MOJEeIUPOBaHHUE,
AKCTIEPUMEHT(PEaJIbHBIN U MBICIICHHBIH )

HpOBepﬂeMble AJIEMECHTHI COACPKAHUS

Kox

[TpoBepsiemMblii 271EMEHT COJIEP>KAHMUS

1

BGHIGCTBO N XUMHUYICCKAA PCAKIIUAI. HOBTOpCHI/IC

1.1

HGpI/IOIII/I‘{eCKI/Iﬁ 3aKOH. HepI/IOIII/ILIeCKaH CHCTCMa XHMHUYCCKHUX
3JI€M€HTOBI[.I/I. MGH,ZIGJICCBa. C’I‘pOQHI/IG aTOMOB. 3aKOHOM€pHOCTI/I B
W3MEHEHMHUCBONCTB XMMUYECKUX BJIEMCHTOB IICPBLIX TPEX IECPHUOI0B,
Kajlyusda, KaJdbLUAN HX CO@I[I/IHGHI/Iﬁ B COOTBCTCTBHUH C IIOJIOKCHUEM
JJIEMCHTOBB HCpHOI{H‘ICCKOfI CUCTCMC M CTPOCHHUECM HMX AaTOMOB

1.2

Ctpoenue  BemiecTBa:  BHJABI ~ XMMHYECKOM  CBSI3U.  THMBI
KPUCTAIUIMYECKUXPEIIETOK, 3aBUCUMOCTh CBOMCTB BENIECTBA OT THIA
KPUCTAJUIMYECKONPELIETKN 151 BHUJIA XUMHUYECKOU CBSI3H.
Knaccudukanus v  HOMEHKJIATypaHEOPTaHUYECKUX  BEIIECTB
(MexxnmyHapoJHas M TpUBUAJbHAsH). XUMHYECKHECBONCTBA BEIIECTB,
OTHOCAILMXCS K PaA3JIMYHBIM KjlacCaM HEOPraHWYECKUXCOCIUHEHUM,
T€HETUYECKAas CBSA3b HEOPraHNYECKUX BEIIECTB

1.3

Knaccudukanus XUMHUYECKUX pEaKIUN MO pa3Iu4HbIM IpPU3HAKAM
(Mo 4Yucay W COCTaBy YYaCTBYIONIMX B PEAKIMHA BEIIECTB, I10
TeIIOBOMY?((PEeKTy, 1O  HU3MEHEHHUIO  CTETNEHEeW  OKHUCICHHUS
XUMUYECKUX  DJIEMEHTOB,ITO o0paTUMOCTH, o y4acCTHIO
KaTajan3aTopa). JK30- u SHAOTEPMHUICCKUC peaKIuu,
TEPMOXUMHYCCKHE ypaBHEHHS. [IoHATHE O CKOPOCTH XWMHYECKOU
peaKIu

1.4

[Tonsitue 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKHX PEaKIIUSX.
[ToHsiTHEO TOMOTEHHBIX W TETEPOTCHHBIX peaknusx. [loHsTue o
XUMUYeCKOMpaBHOBeCUU. DakTopbl, BIUSIONIME HA  CKOPOCTh
XUMUYECKOMN pPEeaKIMIU MOJ0KEHNE XUMUYECKOTO PaBHOBECHS

1.5

OKHUCIUTEILHO-BOCCTAHOBUTEIIBHBIC PEAKIIMK, AJICKTPOHHBIM OajaHC
OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHOU peaxKuum. CocraBienue
YPaBHEHUNOKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiui c
HCII0JIb30BaHUEM METOJIadJIEKTPOHHOTO OajiaHca

1.6

Teopus BJIEKTPOJIUTUYECKOU JTIUCCOLMALINY. DJIEKTPOIUTHI
U HEJIEKTpOJuThl. KaTHOHBI, aHMOHBI. MeXaHu3M AUCCOLMALUU
BEIIECTB CPA3JUYHBIMU BUJAMU XUMHUYECKOW cBsi3u. (CTeneHb
mucconuanyi. CUIbHBIEH clla0ble SJEKTPOJIMTHI. Peakimu MOHHOTO
oOMeHa. YCIOBUSI MPOTEKAHUSAPEAKIINN MOHHOTO OOMEHA, TMOJHBIE U
COKpalllCHHbIE HOHHbIE YypaBHeHuUsipeakiuid. (CBOHCTBa KHCIOT,
OCHOBAaHHMI W COJIEM B CBETE MPEACTABICHUHOO 3JICKTPOIUTUUCCKOM
aucconmannu. KadecTBeHHble peakuuu Ha  HOHbLIIoHATHME O
TUJIPOJIA3E COJIEN

1.7

XHUMHYECKUMN OKCIICPUMCHT: O3HAaKOMIJICHHUE C MOACIIAMHA
KPUCTANIMYCCKUXPEIICTOK HCOPTaHMYCCKHUX BCIICCTB — MCTAJIJIOB U




HEeMeTaUIoB (TpadguTad anMasza), CJIOXKHBIX BEHIECTB (XJopuja
HATpHs1); UCCIICIOBAHNE3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKiuu

oT BOSI{GI?ICTBPIH pa3JII/I‘IHI>IX(1)aKTOpOB; HCCICA0OBAaHHNC
QJICKTPOIIPOBOAHOCTH PpPAaCTBOPOB BCHICCTB,IIPOLCCCA AUCCOIHUALINN
KHCJIOT, HICJ'IOIIGI\/'I 141 coJieu (BOBMO)KHOI/ICHOJILBOBEIHI/Ie
BI/II[COMaTepI/IaJIOB); IMPOBCACHHUC OIIBITOB,MJTFOCTPUPYIOIIUX

NpU3HAKKW TMPOTEKAHHWA peakuuid HOHHOro oOmeHa(oOpazoBaHue
ocagka,  BbIIEJCHHE ra3a, o0pa3oBaHHE  BOJbBI);  OIBITOB,
WUTIOCTPUPYIOIINX —~ MPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii(ropexue, peaKunu pa3noxKeHus, COCIMHEHUSA);
pacrno3HaBaHHUEHEOPTAaHNYECKUX BEIECTB C MOMOIIBI0 Ka4eCTBEHHBIX
peaxiuii Ha HOHBI;PEIICHNE YKCIIEPUMEHTATBHBIX 33124

Hemerannel u ux COCIUHCHU A

2.1

OOmas xapakTepucThka rajoreHoB. OCOOEHHOCTH CTPOEHUS! aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u Gu3nYecKue CBONCTBa
IPOCTBIX BEIIECTB — rajJOreHOB. XMMHUYECKHUE CBOMCTBA Ha IpUMEpE
XJIopa(B3aUMOJEHCTBUE C MeTalyIaMH, HEMETaJUIaMM, IIeJI0YaMH).
XJIOpOBOJOPOI.

ConsHast KHMCIIOTa, XUMHYECKHE CBOMCTBA, MOJYyYEHUE, TPUMEHEHUE.
JleficTBue XJlopa H  XJOPOBOJAOPOJAa HA OpPraHU3M YEJOBEKA.
Baxnenmmexaopupl M1 UX HAX0XKIEHUE B IPUPOIE

2.2

O6mas xapakrepuctuka 3neMeHToB VIA-rpynmnel. OcobeHHocTH
CTPOEHHUAATOMOB, XapaKTEepHbIE CTENEHN OoKucaeHusl. CTpoeHue u
(u3nYeCcKuecBOMCTBa MPOCTHIX BEIIECTB — KUCIOPOJA U CEpHI.
AnnoTponHbleMoIU(DUKALIMA KUCIIOPOAA U Cepbl. XUMHUYECKHE
cBoiictBa  cepbl.CepoBOAOPOJ, CTpOECHHE, (UBNYECKUE U
xumudeckne coiictBa. OKcHIbICEpBl KaK  IPEACTaBUTEIN
KHCJIOTHBIX OKCHI0B. CepHast KUCIOTa,PU3NUECKUEe U XUMUUECKHE
CBOMCTBA (oOmrue KaK peACTaBUTEIIS KJiacca
KHCIIOT U crnenupuyeckre). XUMUYECKUE pPEaKIuu, JieKallue B
OCHOBENPOMBIIIJIEHHOTO CIOc0o0a MOJYyYEHUsS CEPHOM KHUCIOTHI.
IIprumenenue.Con CEpHONM KUCIIOTBI, KAYECTBEHHAsI peaKkUus HA
cynbdar-uon.Haxoxaenue cepsl U €€ COCAMHEHHH B HPHUPOJE.
XUMHYECKOE 3arpsA3HEHUEOKPYKAIOLIEH Cpelabl COCAUHEHUSIMHU
cepbl (KUCJIOTHBIE IOXIHW, 3arps3HEHUEBO3[yXa M BOJOEMOB),
CIIOCOOBI €T0 MPEOTBPAIIECHHUS

2.3

OO6mrast xapakTepucTuka d7aeMeHTOB VA-rpynmbel. OcoOeHHOCTH
CTPOCHUSIATOMOB, XapaKTEpPHbIE CTEMEHH OKHUCIEHHS. A3OoT,
pactpocTpaHeHueB Tpupojae, GU3HYECKHE U XUMHYECKHUE
ceorictBa. KpyroBopor aszoraB nmnpupoae. AMMHAaK, €ro
dbu3uYecKre U XUMUUYECKHUE CBOMCTBA, MOJyYCHUEH NMPUMEHEHUE.
Conu amMMoHUs, WX (U3HMYECKHUE U XUMHUYECKHE CBOMCTBA,
npuMmeHeHne. KauecTBeHHass peakiys HAa HOHbI aAMMOHHUA.
A30THasi KHUCJOTa,ee TMoJIydeHue, (Pu3nueckue U XHUMHYECKHE
cBoWicTBa (0OmMe KaKMpeJACTAaBUTENsl Kjacca KHUCIOT U




cnernupuyueckre). Mcronp30BaHUEHUTPATOB M COJICH aMMOHUS B
KayeCTBE MUHEPaIbHBIX yI0OpCHHIA.
XHUMHUYECKOE 3arps3HCHUE OKPYKAIOIICH Cpebl COCIUHCHUSIMH
a30Ta(KUCIOTHBIC JOXKIW, 3arps3HEHUE BO3JyXa, IIOYBBI U
BOJIOEMOB)

2.4

®dochop, ammorponHbie Momudburaruu Gdocdopa, uzngeckue
n xumudeckue cpoiictBa. Oxcunm dochopa (V) u dochopnHas
KHACJOTa,pU3MUecKue W XHWMHUYECKHE CBOWCTBA, IMOJyUYCHHE.
Hcnonb3oBannedocdaToB B KaueCTBE MUHEPATBHBIX YI0OpEHUI

2.5

Obmas xapakrepuctuka 31neMeHToB [VA-rpynmbel. Oco6eHHOCTH
CTPOEHHUAATOMOB, XapaKTEpHBIE CTEIIEHW OKHCICHHSA. YIJIEpPO.,
QJIJIOTPONIHBIEMOIU(UKALIMY, PACHpPOCTPAaHEHHWE B  MPUPO/E,
¢usnyeckue M XuMudeckuecBoucTBa. Ancopbuus. Kpyrosopor
yriaepoaa B mnpupoae. Okcuaslyriepona, HUX (GU3NYECKUE WU
XUMUYECKUE  CBOMCTBA, JCHCTBUE HA  KUBBICOPTAHMU3MBI,
[OJyYeHUE M  MpPUMEHEHHE. OKOJOTMYeCKHe  IMpOoOJIEMBI,
CBs3aHHblE ¢ okcuaoM yriepoja (IV); rumoresa rinodambHOrO
MOTEIUICHUSIKJIMMATA; TapHUKOBBIN 3(pPexT. YToapHas KUCIOTa U
€€ COoJIM, UX(PU3NUECKHE U XMMHYECKHE CBOMCTBA, MOJYyYECHHUE U
MIPUMEHEHUE.

KauectBenHast peakiusi Ha kapOoHaT-uoHbl. lcnosb3oBaHue
KapOOHATOBB OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CEJIbCKOM
XO0351CTBE

2.6

IlepBoHayvanbHBIC TOHSATHS OO0 OPraHMYECKHX BEIIECTBAX KaK O
COCMHEHUAXYyTIIepoaa (MeTaH, 3TaH, dTUJICH, alleTUJICH, ATaHOJI,
IJIMIEPUH, YKCYCHasKuciIoTa). MX cocraB M XMMHYECKOE
ctpoeHue. IloHsATHE 0 OMONTOTMYECKMBAaXKHBIX BEIIECTBAX: KUPaAX,
Oenkax, yrieBoJax — ©W WX POJM B IKHU3HUYEIOBEKA.
MarepuanbHO€ €IUHCTBO OpPraHUYECKUX M HEOPTraHUYECKHX
COCTMHCHUU

2.7

KpemHuii, ero ¢pusnyeckne 1 XMMHUYECKUE CBOMCTBA, MOJYyYEHUE
n npuMeHenue. CoenuvHeHHs KpemMHus B npupoge. OOmume
npenacraBiieHus00 okcuae kpemuus (IV) u kpeMHUEBON KHUCIIOTE.
Cunukarsl, UXHCIOJb30BaHKE B ObITY, MEJUIMHE,
MIPOMBINUIEHHOCTH.  BaKHEHWIIMECTPOUTEIbHBIE  MaTEepUaJbl:
KepaMuKa, CTEKJIO0, IIEMEHT, OcToH,keine300eToH. IIpoGiemsr
0€30MacHOTO  HCIIOJIb30BAHUSA  CTPOUTENbHBIXMATEpHUaJOB B
ITIOBCETHEBHOM KU3HU

2.8

XVMMHUUYECKHH IKCTIEPUMEHT: U3y4eHHE 00pa3iioB HEOPTaHMIECKUX
BCIIECTB,CBOMCTB COJITHOW KHCJIOTHI; TPOBEICHNE KaYeCTBEHHBIX
peaknuifHa XJIOPUA-UOHBI W HAONIOJCHHWE TIPU3HAKOB WX
IPOTEKAHMS; OMBITHI,0TpaKAIONMe (HU3NICCKUE W XUMHUUYCCKUC
CBOMCTBA rajOreHoOB U UXCOEIMHEHHUM (BO3MOXKHO HUCIIOIb30BAHHE
BUJIEOMATEPUATIOB);  O3HAKOMJIEHHMEC oOO0pa3laMu  XJIOPHUIOB
(rasoreHu10B); 03HAKOMJICHHUE c obOpaziamu CephI




u ee COECIMHEHUSIMU (BO3MOXHO UCIOJIb30BaHUE
BUJICOMATEpHUAIIOB);HA0IIOACHUE Tpoliecca OOYIJIMBaHUS caxapa
0] JIEHCTBUEMKOHIICHTPUPOBAHHOM CEPHOM KHUCIIOTHI; U3Y4YEHHE
XUMHUYECKUX CBOMCTBpa30aBICHHON CEpHOH KUCJIOTHI,
IOPOBEJCHUE  KAYeCTBEHHON  peakluMHa  cynbar-uoH U
HaOJIOJIEeHNEe  MpU3HAaKa €€  IPOTEKAHMs;  O3HAKOMJICHHE
C (u3MYecKUMHU CBOWCTBaMHU a30Ta, (pochopa M MX COCTUHEHHIA
(BO3MOKHOMCTIONB30BAHUE  BUIEOMATEpPHANIOB),  OOpa3lamu
a30THBIX " (pochopHBIXYTOOpEHHI; TOTydeHHE, COOMpaHue,
pacno3HaBaHWE W H3YyYEHHE CBOMCTBAMMHAKA; IPOBEIACHUE
KaueCTBEHHBIX pEakiuii Ha HOH aMMoHusA Hu (ochaTHOH W
U3y4eHUE MPU3HAKOB UX  MPOTEKaHUs, B3aMMOJECHCTBUE
KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEAbIO (BO3MOXHO
UCIOJb30BaHUE  BHUAECOMATEpUAIOB);  HM3Y4YEHHE  Mojejei
KPUCTAJUIMYECKUXPEIIETOK  anMasza, rpadpura,  QysiepeHa;
O3HAaKOMJIEHHE C IPOLIECCOMAICOPOLUU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM yriaeMu YCTPOMCTBOM IPOTHUBOra3a;
HoJlyyeHue, coOupaHHe, pacrno3HaBaHUEH HW3YYEHHE CBOWCTB
YIJIEKHUCIOTO  ra3a; IPOBEACHUE  KAYECTBEHHBIX  PEaKIMi
Ha KapOOHaT- M CWIMKAaT-MOHbl M H3YYEHUE INPHU3HAKOB UX
IIPOTEKaHN;03HAKOMIICHUE c MPOAYKIIMEN  CHIJIMKAaTHOM
MIPOMBIIUIEHHOCTH; PEUIEHUEIKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«BaxHelmmne HeMeTaIbl U NXCOSTUHEHUS»

MeTayuisl 1 UX COCIUHCHUA

3.1

OO6mas XxapakTepuCcTHKa XUMHYECKUX DJIEMEHTOB — METAJIJIOB HA
OCHOBaHMMHX  MOJIOKEeHHsT B Ilepumoamueckoi  cucrteme
xumuueckux siemMeHToB/[.MI. MeHneneeBa U CTpOCHUS aTOMOB.
Ctpoenue METaJIOB.
Meramuyeckas CBsi3b W METAJUIMYECKAs KPUCTALUIMYECKAs
pemeTka. JEKTPOXUMHAYECKUH P HAPSKEHUH METAJUIOB

3.2

dusnyeckre 1 XMMHYECKHE CBOicTBa MeTaJu1oB. OO0I1I1e CIIocoOb!
MOJTYYCHHUS MeTaJIoB. [[oHITHE 0 KOPPO3UH METAIIOB, OCHOBHBIC
CIOCOOBI3ANIUTEI WX OT Koppo3uu. CruiaBel (CTajdb, YYTYH,
TIOpATIOMUHUNA, OpoH3a)u HMX TpUMEHEHWEe B ObITY U
ITPOMBIIIICHHOCTH

3.3

[llenmounbie MeTamabl: monoxkeHue B lleproamueckon cucreme
xumuueckuxisneMeHToB /(.M. MeHneneeBa; CTpOCHUE UX aTOMOB;
Haxo0XkJeHueB npupoje. Pru3ndyeckre 1 XMMUUECKHE CBOMCTBA (HA
npuMmepe Hatpusid Kaimus). OKCHUIBl U THAPOKCUIIBI HATPUS U
Kanus. [[ppyMeHeHne MeJIOYHBIXMETAIIOB U UX COCTUHEHU I

3.4

IllenouyHO3EeMENIbHBIC METAIBl MAarHUKM W KaJIbLIMK: MOJIOKCHUE
B llepuomnueckorn cucremMe XUMHUYECKHX dsemMeHToB [J[.U.
MeneneeBa;CTpOEHUE HMX AaTOMOB; HAXOXICHUE B MPUPOJE.
DOU3nYeCKue W XUMHUYECKHECBOMCTBA MAarHusi H  KaJlbIHA.
Baxnelimue coequHeHus Kainblus (OKCHUI,TMAPOKCHUI, COJIH).




KecTkocTh BOJbI 1 CIT0CcOOBI €€ YCTPpAaHCHHA

3.5

AmomMunuii: nonoxenue B [lepuonnyeckoi cucreMe XUMUYECKUX
sanemeHToB JI.JMI. MeHnneneeBa; cTpoeHHUE aToMa; HaXOXJICHHUE B
npupoe.

duznyueckre U XMMHUYECKHE CBOMCTBA alfOMUHUSA. AMQoTepHbIe
CBOMCTBAOKCH/]IA U TUAPOKCUIA ATIOMUHUS

3.6

Kenezo: nosoxenue B lleproauueckol CUCTEME XUMHYECKUX
anemeHTOB/[.MI. MeHaeneeBa; CTpOCHME aTOMAa; HAXO0XJICHUE B
npupoje. Ouznuecknen XuMHUECKUE CBOMCTBA kene3a. OKCUbl,
rugpokcuasl u comu keneza (IIm xenesza (III), ux cocras,
CBOMCTBA M MOJTy4YECHUE

3.7

XUMUYECKMM  DKCIIEpUMEHT: O3HaKOMJICHME C  oOpasiamu
METaJIJIOBH CIUIaBOB, UX (PU3HMYECKUMH CBOMCTBAMH; H3Yy4YCHHUE
pe3yJabTaTOB KOPPO3UUMETAUIOB (BO3MOXKHO HCITOJIb30BaHHUE
BUJICOMATEPHUAIIOB), 0COOECHHOCTENB3aMMOICHCTBUS OKCHJIa
KaIbIIUSI W HaTpus C BOJOM  (BO3MOYKHOHMCIIOJIB30BaHUE
BHUJICOMATEPHUAJIOB); HCCIICIOBAHUE CBONCTB >KECTKOW BOJBI;
mporecca TOpeHUs  xKejaeza B KUciopoae  (BO3MOXKHO
HCIIOJB30BaHUEBUICOMATEPUAIIOB); MIPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX pEaKI[MiiHa HOHBI (MarHus, KaJIbIUs, allOMUHUS,
nuaka, xeneza (II) m xemesa (III),menu (II); mHaGmomeHue wu
ONMCAHUE TMPOILIECCOB OKpAlIWBAaHUS IJIAMEHUMOHAMH HATpUS,
KaJIUsl ¥ KaJbIUs (BO3MOXKHO HCITOJIb30BaHUE BHUICOMATEPHUAIIOB);
ucciaeoBaHue aM(OTEPHBIX CBOMCTB THUAPOKCHUIAATIOMUHUS U
TUJIPOKCHJIA IIUHKA; PEIICHUE SKCIIEPUMEHTAIIBHBIX 331a4Il0 TEME
«BaxHelnme MeTaiIbl U UX COSITUHEHUS»

XUMUS M OKpyXKarouas cpeaa

4.1

HoBrle Marepuanbsl U TexHoJiormu. BerecTtBa W marepuaibl B
MOBCEHEBHOMKU3HN YEJI0BEKa. XUMHS U 340pOBbe. be3onacHoe
HCTIOJb30BaHUE BEIIECTBU XUMHUUYECKUX peakiuil B ObITy. [lepBas
TTOMOITb TPU XUMUYECKUX 0KOTaXU OTPABICHUSIX

4.2

OCHOBBI 9KOJOTMYECKON IPAMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE
OKpYy X aroueu cpenbl ITJIK. Poisb XAMUU B
PEIICHUUIKOIOTMUECKUXTIPOOIIEM. [IpuponHble  WCTOYHUKHU
YTIE€BO0POAOB (yroyib, MPUPOIHBIN Ta3,He(PTh), MPOIYKTH HX
nepepabOTKU, UX POJIb B OBITY U TPOMBITIUICHHOCTH

4.3

XVWMHUUYECKHI OJKCIEPUMEHT: H3ydyeHHe oO0OpasllioB MaTepHalioB
(cTekJ10,CrIIaBbl METAJIJIOB, TOJIMMEPHBIC MaTEPHUAIIbI)

NEPEYEHDb (KOJUD®UKATOP) IPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3BOBATEJBLHOMN
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUS

U DJIEMEHTOB COJAEPKAHUS 110 XUMHUHU




IIpoBepsiembie Ha OI'D o xXuMuM TPeOGOBAHUA K Pe3yJIbTATAM OCBOCHHS

OCHOBHOI 00

a30BaTeJbHOI MPOrpPaMMbl OCHOBHOI'0 00111€er0 00pa3oBaHus

Kox
IPOBEPSIEMO
ro
TpeOOBaHUS

[IpoBepsiembie TpeOOBaHUS K MTPEIMETHBIM pe3yJibTaraM 0a30BOTO
YPOBHSI ~ OCBOEHHSI OCHOBHOM  00pa30BaTeIbHOW  MPOTPaMMbI
OCHOBHOTO 00111eT0 00pa3oBanus Ha ocHoBe PI'OC

1

IIpencrasienue:

1.1

O TMO3HaBa€MOCTH SIBJIEHUW MPUPOJbI, MOHUMAaHUE OOBEKTUBHOMN
3HAYUMOCTH OCHOB XMMHYECKON HAyKH KakK 00JIaCTU COBPEMEHHOI'O
€CTECTBO3HAHUS, KOMIIOHEHTa OOLIEH KyJbTYphl U HPaKTUYECKOU
JESTEIbBHOCTH 4YEJIOBEKa B YCJIOBHSIX COBPEMEHHOTO OOILECTBa;
IIOHUMAHHUE MECTa XUMUHU CPEIIU APYTUX €CTECTBEHHBIX HAYK

1.2

O HAY4YHBIX MCTOHaX IIO3HAHH:A, B TOM YHCIIC 3KCIICPHUMCHTAJIBHBIX
N TCOPCTHUCCKHUX MCTOHAaX HCCICOAOBAHUA BCIICCTB MU HU3YUYCHUA
XUMHUYCCKHUX peaKuHﬁ; YMCHHUC HCIIOJIB30BAaTh MOACIIN
JJIsA 00BSICHECHUS CTPOCHHU aTOMOB N MOJICKYJI

1.3

o cepax mpodeccuoHaNbHONU AEATETLHOCTH, CBA3AHHBIX C XUMUEH
U COBPEMCHHBIMH TEXHOJOTUSMH, OCHOBAaHHBIMH Ha JOCTHKCHUSX
XUMUYECKON HAyKH, YTO TO3BOJIMT OOYYaIOIUMCS pPacCMaTpUBaTh
XUMUIO ~ Kak  chepy cBoed  Oyaymeld — npodeccuoHaIbHOM
NEATETPHOCTHA  ClejaTh  OCO3HAHHBIA  BBIOOp XUMHH  Kak
npO(HUILHOTO MpEeAMETANIPH MEPEX0/Ie€ HA YPOBEHb CPEIHETO OOIIETO
o0pa3oBaHUs

Bnagenue cucremoll XMMHMYECKUMX 3HAHUW W YMEHHE IPUMEHSTH
CUCTEMY XMMHWYECKUX 3HAHUM, KOTOPAsl BKJIIOYAECT:

2.1

BOXHCHIINE XUMHYCCKHUE TOHATHSA. XHUMHYCCKHUHM DIJIEMCHT, aTOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CJOKHOE BEIIECTBO, OIHOPOHAS
U HEOJHOpPOJHAs CMECh, OTHOCUTEIbHBIE aTOMHAasi M MOJEKYJspHas
MacChl, KOJIMYECTBO BEILIECTBA, MOJb, MOJISIpHAs Macca, MOJSPHBIM
00BeEM, OKCHJI, KHCJIOTA, OCHOBaHHE, COJIb (cpennsis),
XUMUYECKaspeaKkIus, pPeakiuu COCAUHEHUS, PEaKIUU Pas3JIOKEHUs,
peakuMu3aMelIeHus, peakuuu oOMeHa, TeruioBOM 3((EeKT peakiui,
9K30U DJHIAOTEPMHUUYECKHE pPEaKIMh, pacTBOpP, MaccoBas J0Js
XHAMHUYECKOTOdJIEMEHTa B COCAMHCHUM, MaccoBas JIOIS H
MPOIICHTHASKOHIICHTpAIIUSIBEIIECTBA B pacTBOpE, SApPO  aTroma,
ANIEKTPOHHBIA CJIOM aToMa,aTOMHasi OpOWTallb, paguyc aTroMma,
BaJICHTHOCTb, CTCTICHb OKHCJICHUS, XUMHUYCCKas CBSI3b,
3JIEKTPOOTPUIIATEIILHOCTh, TIOJISPHAsIM  HEMOJISIpHAsi  KOBaJICHTHas
CBSI3b, MOHHAs CBS3b, METAUIMYECKASICBSA3b, KPHUCTATUIMYECKAS
peuieTka (aToMHasi, MOHHAs, METaJUIMYeCKas,MOJEKYJspHas), HOH,
KaTUOH, aHWOH, DJJEKTPOJUT U HEIJIEKTPOIUT,IJICKTPOJIUTUYECKAS
JICCOITHAITNS, peakiuu HOHHOTO 00MEHa,0KUCITUTSIIHEHO-
BOCCTAHOBHUTEIbHBIE  PEAKIMU, OKUCIUTEIbA  BOCCTAHOBUTEID,
OKHCJIEHHE YW BOCCTAHOBJIEHUE, AJIEKTPOJIU3,XUMUUYECKOE PABHOBECHE,
oOpaTtumMbie U HEOOpATUMBbIE PEAKITMU,CKOPOCTh XUMHUYECKOM peaKInu,




karanuzarop, [1JIK, koppo3usimerasnios, criiaBsl

2.2

OCHOBOITOJIAralIINe 3aKOHbl XWMHH: 3aKOH COXPAHEHHSI MaccChl,
nepuoanyeckuii 3akoH J[.MI. MenaeneeBa, 3aKOH IIOCTOSTHCTBA
COCTaBa, 3aKOH ABOTaJIpoO

TCOPHUH XUMHUHN: ATOMHO-MOJICKYJISIpHAA TCOPHU:, TCOpUA
BJIGKTpOHHTH‘IeCKOﬁ JUuCCconurannmn

BJI&I[CHI/Ie OCHOBaMM XHUMMYECKOM I'PaMOTHOCTH, BKJIIO"I&IOIHCI\/'I:

3.1

YMEHHE TPAaBWIBHO  HCIOJIb30BaTh HW3YUYEHHbIC BEIIECTBA U
MaTepuaibl(B TOM 4YHCIE MHHEPAJbHBIC YIOOPCHUsS, METAUIbI U
CILJIaBbI,ITPOTYKTHI nepepadboTKu MPUPOJIHBIX HMCTOYHUKOB
YIJIEBOAOPOAOB(YIJIsl, TPUPOJHOTO raza, HEPTHU) B OBITY, CEIHLCKOM
X035MCTBE,HAa MPOU3BOJCTBE U MOHUMAHUE 3HAYEHUS KUPOB, OCIIKOB,
VIJIEBOJAOBJISI OpraHu3Ma 4YelOBEeKa; YMEHHWE IPOrHO3UPOBATH
BIIMSIHUE BEUIECTBH XMMHUUYECKUX MPOLECCOB HA OPraHU3M YEJIOBEKA U
OKPYKAIOIYIOIPUPOJIHYIO CPELY

3.2

YMEHHUE MHTETPUPOBATh XUMHUYECKHME 3HAHHUS CO 3HAHUSAMHU
JIPYTUXy4eOHBIX MPEIMETOB

3.3

HaJIMYHUE OIbITa paObOThI C Pa3IMUYHBIMU UCTOYHUKAMH UH()OPMAITUHIIO
XUMUHU (Hay4yHas 151 Hay4YHO-TIOMYJISIPHA JUTEpaTypa,
CJIOBApU,CITPABOYHHUKHN, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0OBEKTUBHO OLICHUBAaThb I/IH(l)OpMaHI/IIO O BFCIIECTBAX, HX
IMPCBPAICHUAX n MMPaKTUICCKOM IMPUMCHCHHUU u YMCHHC
HCIIOJIB30BaTh €€ IJIs1 pCIICHUS y‘l€6HO-H03HaBaTCHBHBIX 3agad

Brnanenne ocHOBaMu MOHSTUHWHOIO armapara M CUMBOJIUYECKOTO
A3bIKa XMMUU JJIS COCTaBJICHUSI (HOPMYJ HEOPTaHMUYECKHX BEIIECTB,
YPaBHEHUW  XMMHUYECKMX  PEAKLUMH; OCHOBAMU  XUMHUYECKOU
HomeHkJaTypsl (IUPAC u TpuBuansHOif)

YMeHue oOBACHATH CBS3b MOJNOXKEHUs anneMeHTa B llepuoanudeckoii
CUCTEME C YHUCJIOBBIMU XapaKTEPUCTUKAMM CTPOEHUS ATOMOB
XUMHUYECKHUX JJIEMEHTOB (COCTaB M 3apsja  sjapa, oOuiee 4YHcio
AJIEKTPOHOB), PACIPEACICHUEM DIIEKTPOHOB [0 OSHEPreTHYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX MEPHUOJOB, KAIHS U KAJIBLIUS

[IpencraBinenue o MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX
AJIEMEHTOB (paJuyC aTroma, »HJIEKTPOOTPULIATEIIBHOCTh), MPOCTHIX
M CJOXHBIX BEIIECTB OT MOJIOXKEHUs 3JieMeHTOB B Ilepuonnueckon
cucteMe (B MaJbIX MepUoAax U rIaBHBIX MOATPYIIAX) U JIIEKTPOHHOTO
CTPOECHHUS aTOMa

YMeHue kiaccuuIimpoBaTh:

7.1

XUMHUYCCKHUE 3JICMCHTHI

7.2

HCOPraHNM4YCCKHEC BCUICCTBA

7.3

XUMHUYCCKUC PCAKIINU

YMeHue onpenessrh:

8.1

BAJICHTHOCTb MW CTCIICHb OKHCJIICHHA XWUMHWUYCCKUX JJICMCHTOB, 3apsal]




HOHa

BUJT XUMHUYECKOM CBS3M M THUN KPUCTAUIMYECKOW CTPYKTYPHI

8.2
B COCIMHEHMSIX

8.3 XapakTep cpeibl B BOJHBIX PACTBOPAX BEHIECTB (KUCIOT, OCHOBAHMI)

8.4 OKHCJIUTENh U BOCCTAHOBUTEITH

9 YMeHne xapakTepu30BaTh (U3NYECKUE U XUMHUCCKHE CBOMCTRA!
MPOCTBIX BemIeCTB (KHUCIOPOJ, O30H, BOJOPOA, Tpadwur, anmas,

9.1 KpeMmHHuH, a3zor, Qocdop, cepa, XJOp, HATpUH, KaJIWi, MarHu,
KaJIBITMH, QJIFOMUHHM, JKEJIe30)
CJIIOKHBIX BEILECTB, B TOM YHCII€ WX BOJHBIX pPacTBOpoB (BOJa,
aMMHUaK, XJIOPOBOAOPOJl, CEPOBOJOPOJ, OKCHUIbI M THUIPOKCHUIBI

92 metamioB | — ITA rpynn, amomunus, menu (II), nmuka, sxenesa
(IT u III), oxcuast yraepoaa (II u 1V), kpemuus (IV), azota u dpocdopa
(T u V), cepst (IV u VI), cepHucras, cepHas, a30THCTas, a30THas,
dbocdhopHas, yroiapHas, KpeMHUEBAsi KUCJIOTA U UX COJIH)
MPOTHO3WPOBaTh M XapaKTepHW30BaTh  CBOWCTBA  BEIIECCTB

9.3 B 3aBACHMOCTH OT MX COCTaBa M CTPOCHHA, NPUMEHEHHE BEILECTB
B 3aBHCHMOCTH OT HX CBOWCTB, BO3MOXXHOCTb TPOTCKAHUS
XUMUYECKUX MPEBPALEHUN B PA3TUYHBIX YCIOBUSIX

10 YMeHue COCTaBJIsTh MOJICKYJSIPHBIE U MOHHBIC YPAaBHEHUS PEaKIIHii,
B TOM YHCJIE:

10.1 peakimii HFOHHOTO OOMEHa

10.2 OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKIUii

103 WUTFOCTPUPYIONTUX ~XUMHUYECKHE CBONCTBA W3YYCHHBIX KJIACCOB
(rpymnn) HeOpraHUYECKHUX BELIECTB

10.4 MOATBEPKAAIOIINX TeHETUYECKYIO B3AaUMOCBSI3b MEXIy HUMU

11 YMeHue BeIYUCIATh (TPOBOAUTH PACUETHI):

111 OTHOCUTEJIbHYI0 MOJICKYJISIPHYIO W MOJISIPHYIO MAacChl BEIIECTB,
MAaCCOBYIO JIOJF0O XUMUYECKOTO JIEMEHTA B COSJIMHEHUH

11.2 MACCOBYIO JOJIKO BENIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €ro Maccy, 00beM ra3oB

114 0 YpaBHEHUSM XUMHUYCCKHX PpEaKIMi M HaXOJUTh KOJNYECTBO
BEIIECTBA, 00bEM U MACCy PEareHTOB MIIA MTPOTYKTOB PEaKIIUN

12 Brnanenue (3HaHue OCHOB):
OCHOBHBIMA  METOJaMH  HAy4YHOTO  TOo3HaHUsA  (HAOJMIOJCHHE,

121 U3MEpPEHHE, IKCIIEPUMEHT, MOJICTUPOBAHNE) TPU W3YUYEHUU BEIIECTB
U XUMUYECKUX SBJICHUW;, YyMEHHE CGHOPMYIHPOBATH MPOOIIEMY
Y TIPEJIJIOKUTD ITYTH €€ PeIICHUS

122 Oe3omacHOi pabOThl C XUMUYECKUMHU BEIIECTBAMHU, XUMHUUYECKOU
NOCYI0M U 1TaO0paTOPHBIM 000PYyI0BaHUEM
paBUJIaMH O€30MacCHOT0 OOpaIleHUs C BEIIECTBAMHU, UCIIOIb3YEMbIMU

123 B TTIOBCEHEBHOM JKU3HU, MPABUJIAMHU MOBEJCHUS B TESIX COECPEKCHHUS

3J0pOBbSI U OKPYKAIOWIEHM NPUPOAHOM CpEabl; IMOHMMAaHHE Bpeaa
(omacHOCTH) BO3JEHUCTBUSI HA JKUBBICE OPraHU3MBbl OINPEJIEICHHBIX




BEILIECTB, CIIOCOOOB YMEHBIICHUS U MPEAOTBPAIIEHUS HX BPEIHOTO
BO3JEUCTBUS

13

Hanuuwme IMPAKTUYICCKUX HABBIKOB INNIAHUPOBAHUSA M OCYHICCTBIICHUA
CICAYIOMHNX XUMHUUYCCKUX SKCIICPUMCHTOB!

13.1

M3YyYCHHE U ONMHCaHHE (PU3MUYECKUX CBOMCTB BEIIECTB; 03HAKOMIICHHE
c  (u3MUeCKUMH UM  XHMUYECKUMHU  SIBICHUSIMHU;  OTIBITHI,
WJUTFOCTPUPYIOUIUE NPU3HAKH MPOTEKAHUS XUMUYECKUX PEaKIUI

13.2

U3y4YeHHe crioco00B pa3/ieeH s cMecer

13.3

IMOJIYUYCHHUC KHCJIOPOJa U U3YUCHUC CI'O CBOﬁCTB; IMOJIYy4YCHHUC BOAOpOaAa
N U3YUYCHHUC CTO CBOﬁCTB; IMOJIYUYCHHUC YIJICKHCJIOTO T'a3a U HU3YUCHHUC
cro CBOﬁCTB; IMMOJTYUYCHHUC aMMHAKad U U3YyYCHHUC CTO CBOMCTB

13.4

IPUTOTOBIICHHE PAaCTBOPOB C OIPENIEICHHOW MacCOBOM  JOJei
pPacTBOPEHHOT'O BEUIECTBA

13.5

MIPUMEHEHNE WHIUKATOPOB (;makmyca, METHJIOpaHKa
u deHondTanenna) sl ONpeAceHUsT XapakTepa Cpelibl B pacTBOpax
KHUCJIOT Y EJI0YEN

13.6

WCCIICIOBAHUE M OMNUCAHUE CBOWCTB HEOPraHUYECKUX BEILIECTB
Pa3IMYHBIX KJIACCOB; N3YYEHHUE B3aUMOACHUCTBUSA KUCIOT C METAJJIAMH,
OKCHUJIAMHA  METAJUIOB,  pPacTBOPUMBIMAU W  HEPACTBOPUMBIMH
OCHOBaHMSIMH, COJIIMH; TIOJYYEHHE HEPACTBOPHMMBIX OCHOBaHUMU;
BBITECHECHHUE OJHOI0 METaJUla JpPyruM W3  pacTBOpa  COJIH;
UCCIeIOBaHuEe aM(OTEPHBIX CBOMCTB THAPOKCHUIOB  AIFOMUHHS
U IIMHKa

13.7

pelIeHrne YKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMaM: «OCHOBHBIE KJIACCh
HEOPraHUYECKHUX COCIMHCHUI; «DIEKTPONIUTHYECKAS
nucconuanusy; «BakHeWmme HEMETauIbl W WX  COCIUHCHUS;
«Baxueiinme MeTaIbl U UX COSTUHCHUS

13.8

XUMUYCCKUE DKCIIEPUMEHTHI, WJUTFOCTPHUPYIOTITHE MIPU3HAKH
NPOTEKaHUSl pPEakluid HMOHHOTO OOMEHa; KauyeCTBEHHbIE peaKIUu
Ha TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HOHBI: XJIOPHUI-, OPOMH/I-,
wonun-, cymedar-, dochar-, kapOoHaT-, CHIMKAT-aHUOHHBI,
TUAPOKCUJI-UOHBI, KATUOHBI AMMOHMSI, MarHus, KaJbIIHs, aJIFOMUHUS,
xenesa (2+) u xenesa (3+), menu (2+), nuHKa

14

YMmenue:

14.1

NOpPENCTaBIATh pe3yJbTaThl dSKCHEpPUMEHTa B (QOpMe BHIBOJOB,
J0Ka3aTeNbCcTB, TpadMKOB W TaOMMII M BBISABIATH 3IMIIUPUUYECKHUE
3aKOHOMEPHOCTH

14.2

YCTaHABJIMBAThH CBS3U MEXKIY peajbHO HAOIIOJAEMbIMH XUMHUYECKHUMHU
SBJICHUSIMU ¥ TIPOIIECCAMU, TIPOUCXOISAIUMU B MAaKpO- ¥ MHUKPOMHUPE,
O0O0BSACHSTH MPUINHBI MHOTO0OPAa3us BEIIECTB

IlepedyeHnb 371€eMEHTOB CO/iep:KaHUsl, IPOBePsSieMbIX HA OCHOBHOM
rocy1apcTBeHHOM
IK3aMeHe N0 XUMUH




Kon

[IpoBepsieMblil SJIEMEHT CONEPKAHUS

HGpBOHa‘IEUII)HLIe XUMHWYCCKHUC ITOHATHUA

1.1

Yucrteie BCIICCTBA 1 CMCCH. CniocoOsbl Pa3aACIICHUA cMmecen

1.2

ATOMBI U MOJICKYJIBI. Xumudeckne 3aeMeHThl. CHUMBOJIBI XUMHAYECKHX
SJICMCHTOB. HpOCTBIC H CJIO0XXHBIC BCIICCTBA.

1.3

Xumudaeckas: opmysa. BaaeHTHOCTh aTOMOB XHMHUYECKUX JIEMEHTOB.
CrerneHb OKHUCIICHUS

1.4

3aKOH TIOCTOSIHCTBA COCTaBa BCIICCTB. OtHocuTenbHass aTOMHAas
Macca.OTHOCUTEIbHAs MOJICKYJIpHasA  Macca. MaccoBas JOJIA
XUMHUYCCKOT'O 3JICMCHTA B COCAMHCHNN

1.5

KonmuuectBo BemiectBa. Moisb. MomnspHas macca. MoJisspHbI 00beM
ra3oB.B3anMOCBs3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IUHULL
BEIIIECTBA

1.6

@uU3NYECKHEe W XMMHYECKHE SABJICHUSA. XHMHYECKAS] PEAKIUS U €€
MPU3HAKU.3aKOH  COXPAHEHUS  MacChl  BEIMIECTB. XUMHYECKHUE
YPaBHEHMUS

[Tepponnueckuii 3akoH u Ilepuomnueckass cHCTEMAa XUMHYECKHX
snemeHToB/[.11. MenneneeBa. CTpoeHue aTOMOB

2.1

Ilepuonnueckuit 3akoH. Ilepuomuueckas cucreMa XUMHUYECKHUX
aneMmeHTOB/[.MI. Menneneesa. Ilepuonpl u rpynnbel. PusnyecKun
CMBICJI ITIOPSIKOBOTOHOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA

2.2

Crpoenne aromoB. CocraB atoMHbIX saep. M30Tombl. DIEKTPOHBI.
CTpoeHUEIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBbIX 20 XUMHUUYECKUX
saneMmeHToBl lepnognueckoit cucremsl .M. Menaeneena

2.3

3aKOHOMEPHOCTH B HM3MEHEHHM CBOWCTB XUMHUUYECKHX JJIEMEHTOB
MEPBBIXTPEX MEPUOAOB, Kaius, Kaublusg (paauyca aTOMOB,
BJICKTPOOTPUIATEIILHOCTH, METAJUIMYECKUX UM HEMETAUIMYECKUX
CBOMCTB) UUX COCAMHEHUN B COOTBETCTBUU C MOJIOKEHUEM DJIEMEHTOB
Blleproanueckor cucteMe U CTPOCHUEM UX aTOMOB

CtpoeHue BeniecTna

3.1

Xumuueckas cBs3b. KoBasieHTHas (MojispHasi W HEMOJApHAs) CBS3b.
DIJIEKTPOOTPULIATEIIBHOCTh XUMHUUYECKUX 3JIEMEHTOB. OHHAas CBs3b.
Meraummueckas CBA3b

3.2

Tursl KPUCTAJIINYECKUX peLIEeTOK (aTomHas, VIOHHAA,
METaNInYeCcKasi),3aBUCUMOCTh ~ CBOMCTB ~ BeUIECTBA  OT  THUIIA
KPUCTAJUIMYECKON PEIIETKU U BUAAXUMHUYECKOU CBA3U

Baxnenmme npeactaBUTENIN HEOPTaHUYECKUX BellecTB. Hemeramisl
UXCOeIUHEeHUs. MeTaljIbl U UX COEIUHEHUS

4.1

Knaccudukanus m HOMEHKIATypa HEOPTaHUYECKUX COCIUHCHMIA:
OKCHJIOB(COJIc00pa3yIonue: OCHOBHBIC, KHCJIOTHBIE, aM(pOTEpPHBIC)
U HecojeoOpa3yrolue; OCHOBaHUN (IIEJIOYM U HEPACTBOPUMBIC
OCHOBAHMS );KUCIOT  (KUCJIOPOJACOAEpKalMe U  OECKUCIOPOJHBIE,
0JIHOOCHOBHBIEH MHOTOOCHOBHBIE); COJIel (CpEAHUX U KUCIIBIX)

4.2

du3nYecKkrue U XMMHUYECKHUE CBOMCTBA IMPOCTBIX BCUICCTB-HEMCTAJIJIOB!




BOJOPOJa, XJIOpa, KHUCIOpOjAa, cephl, azora, Qocdopa, yriepoja,
KpEMHUS

duznyeckue U XMMHUYECKHE CBOMCTBA IMPOCTBHIX BCIICCTB-MCTAJIJIOB:

4.3 JTUTUSL,HATPUS, Kalaus, MarHusl M KajbLMs, AJIOMUHHUS, KeEJe3a.
DJIEKTPOXUMHUYECKUN PsIJT HANIPSKEHHU METAJIOB

44 OuU3NYECKUEe M XUMHYECKHE CBOMCTBA BOJOPOAHBIX COEIUHECHUU
HEMETAJJIOB: XJIOPOBOJIOPOJIa, CEPOBOAOPOAA, AMMHUAKA
du3nvecKre 1 XMMUYECKHE CBOMCTBA OKCUIOB HeMeTauioB: cepbl (IV,

4.5 VI),azota (II, IV, V), dochopa (IlI, V), yraepona (II, IV), kpemuus
(IV).IlonyyeHue oKCHI0B HEMETAJIOB

46 XUMHUYECKUE CBOMCTBA OKCUZIOB: MeTalioB TA — IIIA rpynmn, nuHka,
menu(Il) u xxenesa (11, I11). [TonyueHne OKCHI0B METAIIIOB
XVWMHUYECKHE CBOWMCTBA OCHOBAaHUW U aM(OTEPHBIXTHIPOKCUIIOB

4.7 (Ha mpuMepe TUAPOKCHUIIOB aJIOMHHHUS, Kee3a, HUHKA). IlomyueHue
OCHOBaHUM 1 aM(bOTEPHBIXTUIPOKCHUIOB
OO0mue  XUMHUYECKHME  CBOWCTBA  KHCIOT:  XJIOPOBOJOPOIHOM,

48 CEpPOBOJIOPOJHOM, CEpPHUCTOM, CepHOM, a30THOH, dochopHON,
KPEMHUEBOM, yTOJILHOU. Oco0Oble XUMHUYECKUE CBOMCTBA
KOHIICHTPUPOBAHHOUN CEpHOMM a30THOM KUCIOT. [lomyueHne Kuciaot

4.9 OO6mme XMMHUYeCcKre CBOMCTBA CpeTHUX cojiel. [lomyuenue coneit

410 [lonyyenue, coOupaHue, paclo3HaBaHUE BOAOPOJA, KHUCIOpPOJa,
aMMHaKa,yTJIeKUCIIOro raza B JJabopaTopuu

411 [Tonydyenne aMmmmuaka, CEpHOM M a30THOM KUCJIOT B MPOMBILIJIEHHOCTH.
OO61ue crnocoObl MOTYyYEHUs] METaJUIOB

4,12 I'eneTnueckas CBsI3b MEXIY KJIaCCaMU HEOPTAaHUYECKUX COSIMHEHUM

9) XMMHUYECKHE PEAKIINU
Knaccudukanus XUMHUYECKUX PEAKIUN IO Pa3TUYHBIM MpPU3HAKAM:

51 0 YWCIy M COCTaBy YYACTBYIOIIUX B PEAKIUM BEUIECTB, IIO
TeIIOBOMY?(h(PEeKkTy, 1O  H3MEHEGHHMIO  CTCIEHEH  OKHUCIICHHS
XUMUYECKUX DJIEMEHTOB
TeroBoit  3PexT XUMUYECKON  peakIuu, TEPMOXUMUUYECKUE

5.2 ypaBHEHM.JK30- U DHJIOTEPMUUYECKUE peaKIuu. TepMOXUMUYECKUE
ypaBHEHUS
OKUCIUTETLHO-BOCCTAHOBUTEIHHBIC peakIuu. Oxkucnurenu

5.3 U BocctaHoBuTenu. Ilporeccbl OKHCIEHUSS U BOCCTAHOBJICHMS.
DJIEKTPOHHBIN 0ajaHC OKUCIUTEIHLHO-BOCCTAHOBUTEILHON PEAKIINU
Teopust BAEKTPOIUTHYECKONW JHcconManuu. KaTHOHBI, aHHOHBI.

5.4 DNEKTPOIUTHI U HEANEKTPOJIUTHL. CUIBHBIE W CIIA0BIE DJIEKTPOJIUTHI.
Crenenb qucconuanum

55 Peakunm moHHOTO OOMEHA. YCIIOBHS NMPOTEKAHUS PEAKIUA HOHHOTO
00MeHa,MOJIHBIC U COKPAIIICHHBIC MOHHBIC YPABHECHUS PEAKIIHUA

6 XHUMUS U OKpY>Karollasi cpena

6.1 Bemectea u Marepuansl B [OBCEAHEBHOM JKU3HU  YEJIOBEKA.

be3onacHoencnonap30BaHUME BEIIECTB M XMMHYECKHX peaKuHﬁ B




nabopatopun u ObiTy.IlepBas mOMOIIL MPU XUMHUYECKUX OXKOTax H
OTPaBIICHUSX

6.2

XHMMHUYECKOE 3arpsi3HEHUE OKpy:Karouleh cpenbl (KUCIOTHBIE JOMKIM,
3arpsi3HEHHE TIOYBBI, BO3AyXa M  BOJOEMOB), CIIOCOOBI  €T0
npenotBpamieHuslIpenenbuas nomycTUMasi KOHIIGHTpAlLUsS BEIEeCTB
(ITAK). Ponb XuMHUMB pElICHUM HKOJOTHUECKUX MPOOseM. Y CUlieHHe
NapHUKOBOTO 3¢ (heKTa,pa3pyIieHne 030HOBOTO CJIOsI

6.3

[Ipumenenue cepbl, azora, docdopa, yriaepoaa, KpeMHHS U HX
COCIUHCHUMB OBITY, MEIUIIMHE, IPOMBINIICHHOCTH H CEJIbCKOM
xo3stiicTBe.  [I[ppuMeHEHWEMeTaUIoB W CIUIABOB  (CTajb, YYTYH,
JFOPATIOMHHNN, OpOH3a) B OBITYH MPOMBIIUICHHOCTH WX COCIMHCHUH.
[ToHsITHE O KOPPO3WHM METAJIJIOB,0CHOBHBIE CITOCOOBI 3aIUTHI UX OT
KOpPO3UHU

6.4

[IpupoaHbie UCTOYHUKH YIJIEBOJIOPOJOB (Yroiib, MPUPOJHBIN Tas,
He(DTh),IPOJYKTHI HX TMepepaboTku (OEH3WH), WX POJb B OBITY U
POMBIIIIEHHOCTH

6.5

[lepBoHauanibHbIE TMOHSATUS OO0 OPraHMYECKUX BEIIECTBAX KakK O
COCMHEHUAXyryiepoaa (MeTaH, 3TaH, DJTWICH, aleTWIeH, HSTaHOI,
TJIMIEPUH, YKCyCHasi kuciora). [loHsTHe 0 OMOJOTrHYECKH BasKHBIX
BEIIIECTBAX: KUPaX, OCIKAX,yIIIeBOIaX — U UX POJIU B KU3HU YEJIOBEKA

PacueTnr:

7.1

1o hopMyJiaM XUMHYECKUX COCTMHEHUN

1.2

Macchl (MacCOBOM) JIOJIM paCTBOPEHHOTO BEIIECTBA B PAaCTBOPE

7.3

10 XUMHWYCCKHUM YPABHCHHAM




