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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBe (QenepanbHONl pabouell MporpamMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOIIMUXCA CPEACTBAMHU y4eOHOTO
MpeaMeTa, YCTaHABIIMUBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COIEpkKaHHUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHMKM K pe3yjbTaTaM OCBOCHHMS OCHOBHOM 00pa30BaTelIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY)XHUT OCHOBOW [yIsi (OPMHPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011eH U (PyHKITMOHAILHON TPaMOTHOCTH;

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

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTU 00YYarOLUXCs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAaYYHBIM 3HAaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XUMUH Ha ONpeAeIEHHOM dTane eé
pa3BUTHUSL.

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

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPHUHIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JIPYrOMY, BBINOJHSAS (PYHKIMM OOBICHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS O XUMUUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHe XUMHU MPOUCXOJIUT C MPHUBICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpYXKalomuid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3ydyeHUM XUMHHM TNPOUCXOAUT (QOpMHUPOBaHUE 3HAHUN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIbTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JIOCTYIIHBIX O00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuid, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUN H
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
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 HMHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHUIO PEUICHUH,
CHIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
OO0yJaromuxcss K CaMOCTOSTEIbHON MMO3HABATEIBHON JESTENbHOCTH, HAayYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCI0BUi, CITIOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIBHOCTH, MO3HAHUS M CaMOTO3HAHUS, KIIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKpY’KaIOIIer0o MHUpa, WCIOJB3YSl 3HAHUS U OIBIT, MOJyYEeHHBIE MPH H3yYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
L€JeCO00pa3HOro TMOBEAECHUS B OBITY M TPYIOBOM JEITEIBHOCTH B IEJSIX
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 TpOo(uis U HAmpaBIEHHOCTH NajlbHEHIIEro
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

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE O MeTOoAax MO3HAHMS B XMMHH. UHCTBIE BELIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

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

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocCTaBa BemecTB. (OTHOCUTENBHAs aTOMHas 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 COCTUHEHUN.

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

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKON MOCYJOW, MpaBuiIaMH 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 KOHJEHCAIUsl BOJbI) U XMMHUYECKHUX (TOpEHHE CBEYM, MPOKAJIMBAaHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKMCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUIAPOKCHIA
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  ONUCAaHWE  pEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT W mpocroe
BenlecTBo. HaxokneHue kuciaopona B Hpupone, (pU3MUECKHME U XUMHYECKHE
cBoiicTBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kucinopona. CrnocoOsl



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

TemnoBoit 3¢(deKT XUMHUECKONW peakinyd, TePMOXMMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT uM mpocrtoe BemecTBO. Haxoxaenue Bogopoaa B
npupoae, GUMYECKHEe ¢ XUMUYCCKHE CBOWMCTBA, 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. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

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

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHui. PU3MYECKHE W XMUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

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

Comu. Homenknatypa coseil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacro3HaBaHUE MW U3YUYCHHE CBOMCTB KHUCIOpOJa, HAONIOJCHUE
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), B3auMoeicTBre Bojgopoaa ¢ okcuaom meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBUE BOABI C METAIUIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydyeHue B3aumojeictBusa okcupga menud (Il1) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad Mo TeMme «BakHeilne Kiacchl HEOPraHUYECKHUX
COECTUHEHUI».

IMepuonuueckui 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 M IIETOYHO3EMEIbHbIC METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3nmemMeHToB [[. . Menneneesa. Ilepuoas
u rTpynmbl. DOu3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEpPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpymIaM U MepruoiaMm.

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.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

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

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUIA LHWHKAa C pAaCTBOPAMHM KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YE€pe3 HCIOJb30BaHUE KaK OOIIHUX €CTECTBEHHO-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(dukaus, TMepUuoAUIHOCTh, HAOII0ICHUE,
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, (PU3MYECKUE BEIMYUHBI, CTUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

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

9 KIIACC

BemecTBo M XMMHUYecKasi peaKkius

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHEHUN B COOTBETCTBHMU C TIOJOKEHHUEM »3JIeMEHTOB B lleproanueckoi
CUCTEME U CTPOEHHUEM MX aTOMOB.

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

Knaccuduxainyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
M COCTAaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIoBOMY 3(hdekTy, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsATHEe 0 TOMOTEHHBIX U TeTePOre€HHBIX
peakuusax. Ilonsatue o karanuse. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

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



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHW3M [HMCCOLMAIMU BEIIECTB C PA3JIMYHBIMH BUIAMHU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEICTABICHUH 00 DJICKTPOITUTHUYCCKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOrO  oOMeHa
(oOpazoBaHme oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIuid Ha HOHBI, pelICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA Ha MOpUMEpEe  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
HaxO0XXJICHUE B TIPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYeCKue CcBOICTBa cepbl. CepoBOmOPO, CTpoeHHE, (PU3MUYECKUE U
XUMUYeCKUe cBoMcTBa. OKCHIBI CEphl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalnue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYyYEHUS CEPHON KHUCIIOTHI.
[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,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEA0TBPALICHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUA. A30T, PaclpoCTpaHEHHE B IPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkrue u XMMHUYECKHE CBOMCTBA, ONyyeHHe U npuMenenue. Conu aMMOHUS,
uX pU3NYeCKUue U XUMHUUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHMS. A30THasi KHCIOTa, €€ MOJydyeHHe, (PU3NYECKUEe U XUMUYECKUE
cBOMcTBa (0OLIME Kak TMpEACTaBUTENS Kiacca KUCIOT U CHEHU(PUYECKHE).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornuele Moaupukammu ¢docdopa, u3MUECKUEe U XMUMHUECKHE CBOWCTBA.
Oxkcug docdopa (V) u dochopHas kuciora, Pu3ndeckue U XUMUUECKHUE CBOMCTRA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapakrepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTEIIEHW  OKHUCIEHUSA.  YIJIEpoJd,  aUIOTPOIIHBIE
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. DKOJOTMYeCKHe MpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
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.
Hcnonb3oBaHne KapOOHATOB B OBITY, MEIULIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIIIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HedTb),
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.

Kpemuuii, ero ¢Qusnueckue M XUMHYECKHE CBONCTBA, MOJIY4YEHUE 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, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAOIIOACHUE 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 ©u €€  COEQUHEHUSMH  (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIMBaHuUs caxapa I0J JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
MOH U HaOJIOJeHHE MpHU3HaKa €€ NPOTEKaHUs, O3HAKOMJICHHE C (PU3HUYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHHS U (pochar-uoH U U3ydyeHHE MPU3HAKOB
UX MPOTEKAHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCcOpOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-WOHBl W HW3YyYEHHE NPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJIEHUE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mmast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosiokeHus B llepuomuueckon cucreme xumuuyeckux osiemeHtos [, .
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MeTtayioB. [loHsTHEe O KOpPpO3UM METaIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X NMPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anementoB /. . MenneneeBa, CTpO€HHE MX AaTOMOB, HAaxOXKJIECHUE B IIPUPOJE.
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 xumudeckux snemeHToB JI. M. MenaeneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIo10keHre B [leproindeckoi 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, CTpoe€HHE aToMa, HaxoXJIeHUEe B mnpupore. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, TPOLECCA TOPEHHUS XKeje3a B KUCIOPOAE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HATpusl, Kalusg M Kaiblugd (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

BemecTtsa u Marepuanbl B TOBCEIHEBHOM JKM3HM 4YeJOBEKa. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xuMun B pelieHu# 3KOJI0THYECKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

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

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHUE, MOJIeJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJYIPOBOHUKY, AUDIEKTPUKH, (POTORJIEMEHT, BEIIECTBO, TElO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanwe, Ouocdepa, FKOCHCTEMA, MUHEPAIbHbBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacIIMpEeHne OIIbITa ACATEIBHOCTHA Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIWIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHON HMH(popManuen o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJUJIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX TPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OTOW Y4YEeOHOM EeATEIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS IPUPOJIBI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUH I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOM M YHUTATENbCKON KyJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHIO W TIO3HAHUWIO, JF0003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

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

5) TPy10BOT0 BOCTIMTAHHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJI 0€30MacHOTO MOBEICHUSI IPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYalIHIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJBTYphl, OCO3HAHHUS TJIOOAJIBLHOTO  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 pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHUIO U OCYIIECTBICHUIO YYEOHOM
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 B3aUMOCBSI3b C JPYTMMHU IOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTAMH HW3Y4YCHMS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 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 MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBISBIATh U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJO0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3Iu4HbIE METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOI'O MCIIOJIBb30BAHUS PA3IMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh U AaHAJIM3MpOBaThb B IIpoliecce YYEOHOH W
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaTh BONPOCHl (B XoA€ Juanora M (WIdM) JTUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh NPE3EHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JAESATENIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NCHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSTh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTBI, IPEJIAracMble B YCIOBUU 33IaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMHCS HAy4HbIE 3HAHUS, YMEHHSI M CIIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOydenus B 8 kiiacce npeMETHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHASI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KATMOH, aHUOH, PACTBOpP, MAaccoBas J10Js BEIIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBJICHUS (POpMys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€HTHAasT M HOHHas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «nobdouHas noarpynna (b-rpynmna)», maibie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



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

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

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO 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 CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TPUYMHHO-CIICACTBEHHBIX CBSI3€d — JUISI M3YyUYECHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIui, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICIEHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BeIIECTB (BOAOpOAa M KHCJIOPOJAA), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;makMmyc, dheHondTanenH, METUIOPAHK U IPYTHE).

K xoHiy 00yueHus B 9 kjiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHUMHYECKOe paBHOBecHe, oOOpaTUMble W



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeTka, KOppo3Hs METaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJI COCTaBJCHHS (HOpMyT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBAJCHTHAs, MOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMbIica Ilepuonmyeckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIIOBOMY 3P (hEKTy, 0 M3MEHEHUIO CTEMEHEH OKUCICHHS
XHMHYECKUX DJIEMEHTOB);

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

COCTaBIIAITh YPABHEHUSI DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



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

BBIYHCIIATh OTHOCHUTEIIHYI0O MOJICKYJISIPHYIO W  MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXe IMpaBWia oOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

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

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON NEATebHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peajbHBIM M
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoaudecTBO yacoB
Ne HaumeHnoBaHue pa3aesioB u JuiekTpoHHbIE (HU(POBDbIE)
KonTposabHubie IIpakTuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMust — BakHasg 00J1acThb

11 €CTEeCTBO3HAHUS U 5 2 bubnuorexa [{OK

' MPAKTUYECKOU eI TETbHOCTH https://m.edsoo.ru/7f41837c

YyeJIOBEKa

12 BemrecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK

' peaxIuu https://m.eds00.ru/7f41837¢

Htoro no paznemny 20

Pa3nen 2. BaxkHeiiune npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopog. [lonsitue 6 bubmmnoreka HOK

' 00 okcuaax https://m.eds00.ru/7f41837¢c
59 Bonopon. Ilonarue o kucimorax 3 1 bubmmnoreka HOK

' U COJSIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmoteka IIOK

' OCHOBAHUSX https://m.eds00.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 11 1 2 bu6muoreka [JOK

' HEOPraHWYECKUX COCIMHEHUN https://m.edso0.ru/7f41837c

Hroro no pazneny 30

Pasnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.
XuMmnueckas cBsizb. OKMCINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuonuueckuii 3aKOH U

31 [Tepuonuueckas cucrema - bubnmnoreka HOK
XHUMHYECKUX djeMeHToB /I, U. https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XuMu4ecKas CBSI3b. Bu6miorexa LIOK

32 OxucamTenbHo- 8 https://m.eds00.ru/7f41837c
BOCCTaHOBUTEIIHHBIC PEAKIIHH

Hroro mo paszey 15 ﬁggﬁﬁﬁfggiggﬁm&?c
PesepBHOE Bpems 3 bubmorexa [JOK

https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/ P Kourpoububie = IIpakTuyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTOpEeHME U yrayOieHne 3HaHUN 5 1 bubnmoreka [JOK
' OCHOBHBIX Pa3JIe]IOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaxiuit https://m.eds00.ru/7f41a636
DNEeKTpOoNUTHYECKAs JUCCOLIUALIMS. bubnuorexa [JOK
1.3 8 1 1
XUMUYECKHE PEaKIMu B pacTBOpax https://m.edsoo.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO6m1ast XxapakTepruCTUKa XUMUYECKHUX 4 1 bubnuotexa [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [OK
' Py - ~eP https://m.edso00.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepruCcTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynisl. A30T, pochop 1 ux 7 1 bubnuorexa LIOK
' PYHHRL ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCcTHKa XUMHUIECKUX
2.4 sieMeHTOB IVA-rpymnel. Yriepon u 8 1 2 Eubmorexa I[OK
' . Py ' p https://m.edso00.ru/7f41a636
KPEMHUH ¥ UX COCAMHCHHUS
Hroro no pazneny 25



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

Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S

. bu6mmoreka [IOK
3.1 Obmpe cBOHCTEA METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubnmoreka [JOK
3.2 Baxxuene MeTaisl ¥ UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pasznea 4. Xumus 4 OKpysKamomas cpeaa
4.1 BentecTtBa 1 Marepualibl B )KU3HU YeEJIOBEKA 3 Bubmorexa ITOK
' B p https://m.edso0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubmorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi  obOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
1 [Ipeamer xumun. Poiap XuMuM B )KU3HU 1 bubnmoreka [JOK
yeJjioBeka. Teja 1 BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTrie 0 MeTOAAX MO3HAHMS B XUMUU 1 bubmmorexa [TOK
A https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuia
paboThI B 1a0OpaTOpUH U IPUEMBI bubnuorexa [JOK
3 1 1
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
YucTele BemecTBa U cMecH. CIIocoObI bu6mmoreka [IOK
4 . 1
paszeieHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2
5 «1£)a3 eJeHue cﬁeceﬁ (Ha mpumepe 1 1 bubmorexa HOK
a . PHMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBaPEHHOM COJIN)»
bu6mmoreka [JOK
A 1
6 TOMBI M MOTICICITH https://m.edsoo.ru/ff0d2a6c
7 XuMHU4YecKue 3J1€MEHTHI. 3HAK! 1 bu6mmoreka [IOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTbie U clOXKHBIE BELIECTBA 1 bubmmorexa [OK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

bubmuoreka [JOK
10 X .B
umieckas opmyna. Barenrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
OTtHocuTenbHAas aTOMHAs Macca. bubmuorexa [JOK
11
OtHOcUTeNbHAsA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHAYECKOrO bubmuorexa [JOK
AJIEMEHTA B COEAMHEHUU https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. MoJb. bubmuorexa [JOK
Momnspnas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u ycioBusl IPOTEKAHUS bubnuoreka [IOK
15 .
XAMHYECKHUX PEaKUi https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCcChl BEIIECTB. bubnnoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Beraucienus konmuaecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSAM XUMHYECKUX bubmorexa [JOK
nieersatiovp https://m.edso0.ru/ff0d5708
peakiui
Knaccudukanms XuMruaeckux peakiuit
18 (coenMHEHUs, PA3NOKECHUS bubmmorexa [OK
g b ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIUKJIONETUCT 0606yq eHHUE U bubmmorexa [OK
I T, Hvl https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3HAaHUI
20 KonTtponpHas padora Nel mo teme bubnmoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bub6nuorexa [IOK

BO3Ayxa. Kucinopon — sneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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IIPOCTOEC BEUIECCTBO. Os30H

dusnyeckue U XUMUYECKHE CBOMCTBA

22 KHCJIOpOJia (peaKIuu OKUCICHUS bubmmorexa [JOK
oz 1 ’ https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
CrniocoObl MoTy4eHus KUCIOopo/ia B
23 71a00paTOPUH U TPOMBIIIIICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 PeKT XMMUIECKOI
24 peaKiuy, MOHATHE O bubnuoreka [IOK
TEPMOXMUMHUYECKOM YPaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
SHJIOTEPMHUUYECKUX PEAKITUIX
TormuBo (He(Th, YrOiIb U METaH).
25 3ar 5I3H€}EI/I€(1];O3 ’ a, CIIOCOOBI iro bubmorexa LHOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHHS
[IpakTuueckas padora Ne 3 o reme
26 «[Tony4yenne u cobupanue KUCI0poia bubamorexa LOK
i N p posa, https://m.edsoo.ru/ff0d4ae2
U3YYEHUE €r0 CBOMCTB)
97 Bonxopon — aneMeHT U mpocToe bubnnoreka [JOK
BelecTBo. Haxoxaenue B mpupojae https://m.edsoo.ru/ff0d4dd0
28 dusnyeckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4ddo
29 [TonsaTHE 0 KHUCTOTAaX U COJIAX bubmmorexa [JOK
https://m.edso0.ru/ff0d50d2
30 Crioco0sI ToTydeHust BOJAOPO/Ia B bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckast padota Ne 4 o Teme
bu6mmoreka [IOK
31 «[Tomyuenue u cobupanue BoJ10poJia,

HU3YUCHHUC €TO CBOMCTB»

https://m.edsoo.ru/ff0d4f42



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

bubmuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus o6néMa, KOJIMYECTBA
33 BEIISCTBA ra3a I10 €ro M3BECTHOM bubmorexa LOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WM 00BEMY
Brruuciaenus 00EMOB ra3oB 110
34 ABHCHMIO PCaKI[UM HAa OCHOBE 3aKOHA bubmorera [JOK
yp . peak N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHUH ra30B
35 DduU3nYeCcKue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HackienHbie
37 u HeHacmpeHng acTBOpBIL. MaccoBas bubmorexa [TOK
B PaCTBOPEL. https://m.edso0.ru/ff0d5b40
JIOJISI BEIIIECTBA B pacTBOpE
[IpakTuueckas pabora Ne 5 o teme
38 «IpurorosiieHHE PaCTBOPOB C bubnnorexka [JOK
onpenenEéHHON MacCOBOU J101EN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 KonrtponsHas padora Ne2 o treme bubnnorexka [JOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KiaccupuKaIus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX bubmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, bubnmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxarmus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonydyeHnune u XuMHYECKHE CBOMCTBA bubnunoreka [HOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATYpa,
46 CHOCOéBII) oI )CHI/I}I XI/IMI/IquKI/Ie bubmorexa HOK
. i ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpakTuueckast padbora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnunoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHEHU I
48 I'enernueckas cBsI3bp MEXKY KJIacCaMu bubnuorexa [JOK
HEOPraHUYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o01IeHre u cucTeMaTu3alus 3HaHu!
B i https://m.edso0o.ru/00ad9ch2
KonrtponsHas padora Ne3 o teme
50 "OCHOBHBIE KJIACChI HEOPTAHUYECKUX bubmorexa HOK
. P https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBbIe TOMBITKA KIIACCH(PUKAITAN
51 XAMHYECKHX 3J1€MEHTOB. [loHsiTHE O bubmorexa HOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJTHBIX 3JIEMEHTOB
Ilepuoanueckuii 3aK0H U
52 [Teproawmyeckas cuCTeMa XUMHUIECKUX bubmorera [JOK
p https://m.edsoo.ru/00ada52c
snemenToB /I. 1. Menaeneena
bu6 OK
53 [lepuoael, rpynmnsl, IOATPYIIIBI nommoreka L

https://m.edsoo.ru/00ada52¢
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Ctpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

54
snaep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI0UeK
. bu6mmoreka [IOK
55 aToMoB 3JieMeHTOB [lepuoanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. Menzaeneera
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHHUIO B bubmuorexa [JOK
ITepronnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
MemneneeBa
3nauenue [lepuognyeckoro 3akoHa st
57 pa3BuTus Hayku U npaktuku. . 1. bubnnorexa [HOK
MenpeneeB — y4€HbIH, MIEArOT U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PesepBubiil ypok. O000IICHHE 1
58 CI/ICTEM&TI/ISZP ust 3HaHI/II§l / bubmorexa [JOK
. " https://m.edso00.ru/00adb33c
Bcepoccuiickast mpoBepouHas paboTa
Konrtponsnas padora Ne4 o treme
59 «CTtpoeHne aToMa. XUMHUYECKAsl CBSA3h) bubmorexa HOK
p . ' https://m.edso00.ru/00adb486
/ Beepoccuiickast mpoBepodHas paboTa
60 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnmnorexa [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
61 n
ONHT XIMHFCCKAT CBAD https://m.edsoo.ru/00adac34
62 KoBanenTHast nonsipHast XuMHUYECKas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHast HenossspHas XUMUYeCKas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CTeneHb OKHUCICHUS bu6mmoreka [JOK
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https://m.edsoo.ru/00adae28

65 OKHUCIUTENIbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuorexa [JOK
peakuuu https://m.eds00.ru/00adb076
bubmuoreka [JOK
1
66 OKHCIUTEIN U BOCCTAHOBUTEIN https://m.edsoo.ru/00adb076
PesepBublil ypok. O0001IEHHE U
P P EII bu6mmoreka [IOK
67 CUCTEMATH3ALNA 3HAHUH 110 TEME 1
https://m.edsoo.ru/00ad9ch2
«CTpoeHue aroMa. XHUMHUYECKas CBS3bY
68 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 68

[NPOTPAMME
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9 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabubie | IIpakTuueckue
n/n Bcero u3ydyeHusi =~ odpa3oBaTesIbHbIE
padoThI padoTshI
pecypchl
Ilepnonnueckuii 3aK0H.

1 [Tepuonnueckas cucrema 1 bubmuoreka [JOK
XAMHUYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHUYECKHUX DJICMECHTOB 1 bubmmorexa [JOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus u HoMeHKIaTypa 1 bubnnoreka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMu4ecKkoi CBSI3U U TUIIBI 1 bubmuorexa [JOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpeHue u yriyoneHue 3HaHu 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

6 Krnaccudukanus XuMruueckux 1 bubnnorexka [JOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[lonsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHEIX U 1 bubmmorexa [TOK
p ’ https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIIMIX
[loHsiTHE 0 XUMHYECKOM PaBHOBECHH.

bu6mmoreka [IOK
8 @®akTophl, BIUSAIONINE HA CKOPOCTh 1

XUMHYSCKOU pCaKkuu U IMOJIOKCHUC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
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XUMHYECKOI'O paBHOBECHUA

OKHCINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOMN
10 nccorranu. CHIbHBIE U ci1a0ble bubnnorexa LIOK
8 HHATHIH. https://m.edsoo.ru/00adcd68
AJIIEKTPOJIUTHI
11 HMonurnle ypaBHEHUS pEAKIIUN Bubmaorexa ITOK
yp pearil https://m.edsoo.ru/00add448
XUMHUYECKUE CBOUCTBA KUCIIOT U
12 OCHOBAaHUI1 B CBETE IPEACTABICHUN bubnmorexa LOK
puﬂ https://m.edsoo.ru/00add5d8
00 PJIEKTPOJUTHYECKON JUCCOIHAITTT
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 [IPENCTABIEHUNA 00 bubnmorexa LOK
pedl . https://m.edsoo.ru/00add8b2
AICKTPOJUTHYECKON JUCCOIHAITIT
14 Ilonstue o ruapoanse cojei bubmmnorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHne U CUCTEMATU3AIIHS bubnuoteka [JOK
3HAaHUHU https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Perrenne skcriepuMeHTAILHBIX bubmmorexa LHOK
p https://m.edsoo.ru/00addbfa
3aauy»
KourponsHas padora Ne2 o reme
17 <<3J‘ICII()T OJ'II/ITI/Ip‘IeCKaH HCCOoUans bubmmorexa LOK
p A HHATH. https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKIIMH B PACTBOPAX)»
O01Ias xapakTepucTUKa rajIOT€HOB.
18 anlxlfllnqecxlile CBzﬁCTBa Ha IpUMeEpE Eubmorexa I[OK
P p https://m.edsoo.ru/00addfe2
XJjopa
19 Xnoposogopon. ConsiHas KUCIIOTA, bubnnorexa [JOK
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XHUMHUYCCKUC CBOﬁCTBa, IIOJIYYCHHE,
IIPUMEHECHUC

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

[IpakTrueckas padota Ne 2 o Teme

bu6mmoreka [IOK

20 «ITonydyeHne CONSIHOM KHCIOTHI,
yi . . https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Boruncnenus no ypaBHEeHUsIM
21 XUMHYECKHUX PEAKIIUN, €CIIH OUH U3 bubmnorexa [IOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO01mmas xapakTeprcTHKa SJICMCHTOB bubnnoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnorponHsle MOAU(UKALIIT CEPHI.
93 Haxoxnenue cepbl 1 €€ coeMHEHU I bubnuorexa [JOK
B IIpUpoOJie. XMMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
Ccephl
CepoBoopo/i, CTpoeHuUE, bubnuorexa [JOK
24 .
¢bu3nyecKkre U XuMUYeCKHe CBONCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KMCIIOTa,
25 (pI/BI/IquKI/IE " XI/II\IZI/I‘{eCKI/Ie bubnuorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBa, IPUMEHEHHE
XUMUYECKUE peakilnu, JIexalirue B
OCHOBE ITPOMBIIIJIEHHOTO criocoba
26 MIOJIyYEHUS CEPHOM KUCIIOTHI. bubnuoreka [IOK
XHWMHUYECKOE 3arpsi3sHEHUE https://m.edsoo.ru/00adec8a
OKpY>KaloIlen cpelibl COETUHEHUSIMU
cepsl
97 BrruncieHnue MaccoBOM TOJIH BEIXOJA bu6mmorexa [IOK
MPOAYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
28 OO01mmas XxapakTepuCcTHKa YJICMCHTOB bubmmoreka [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

VA-rpynmsl. A30T, pacripoCTpaHeHHE
B IIpHUpoae, Gu3nyecKue u
XUMHUYECKHE CBOICTBA

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

AMMuak, ero ¢puznyeckue u

29 XUMHUYECKHUE CBOMCTBA, MTOTYYCHUE U bubmorexa LHOK
> HOIYH https://m.edsoo.ru/00adf004
MIPUMCHECHUE
[TpakTuyeckas padora Ne 3 o Teme
30 «[lonydyeHne aMMuaKka, U3y4eHUe ero bubmmorexa [JOK
. I Stk https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas KUCIOTA, €€ (hU3MIecKue u bubnnoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH
aAMMOHHS B KQUECTBE MUHECPATBHBIX

32 oOpeHui. XMMHUYECKOe bubmorexa LHOK
yAoop ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY)KAIOIIECH Cpe/Ibl
COCTMHEHUSIMH a30Ta
docop. Oxeun dochopa (V) u

33 (poc:ll))o pHaH KHCHH((I))Ta (b(blfm(qe)cxne " bubmmorexa LIOK

p L https://m.edso00.ru/00adf68a
XUMHUYECKHUE CBOICTBA, MOJIyYeHUE
Hcnonb3oBanue GocdaToB B

34 KaueCcTBe MUHEPATLHBIX YA0OpEHUH. bubnunorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edsoo.ru/00adfc20
dbocdharamu
Vruepon, pacupocTpaHeHHE B

35 pu I(:ﬂe g)mnlzleciie A XUMHYECKUE bubmmorexa LOK

PUPOE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcunpl yriaeposaa, ux GU3NIecKue u bubnmuotexa [JOK

XUMHUYECKHUE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKoJIoTH4YecKre MpoOIeMBI,
cBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)

37 VrojpHas KACIOTa U €€ COJIN bubmorexa LHOK
https://m.edso0.ru/00ae006¢
[TpakTuyeckas padora Ne 4 o Teme
"[losryyeHue yrieKucioro rasa. bubmumoreka [IOK

38
KadectBennas peakiys Ha kapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavasbHBIC TOHATHUS 00
39 OpraHMYeCKHX BEIICCTBAX KakK O bubmorera [JOK
P https://m.edsoo0.ru/00ae054e
COEIMHEHUSX yriepo/ia
40 Kpemnuii v ero coequHeHUs bubmorexa [JOK
P A https://m.edso0.ru/00ae080a
[IpaxTnueckas padora Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«BaxHelIe HeMeTaulbl U UX https://m.edsoo0.ru/00ae0bf2
COCIMHEHMUS
KonTtponbHast pabota Ne3 o reme

42 «BaxkHenme HeMeTalIbl ¥ UX bubmorexa [JOK

https://m.edso0.ru/00ae0e18
COCIMHEHMUS
OO61mas xapakTepuCTHKa XUMUYECKUX
3JICMEHTOB — METAJIJIOB.

43 Merannudeckas CBSI3b U bu6mmoreka [JOK
METAJUINYECKas] KpUCTAITAYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METAJIJIOB
XUMUYEeCKHE CBOMCTBA METAJJIOB.

. bubmuotexa [JOK

44 DNEKTPOXUMHYECKUN PsiL

HaHpH)KCHI/Iﬁ METAJlJIOB

https://m.edsoo.ru/00ael156
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OO6mwe crmocoOb! MOTyYeHUS
meTaiu1oB. CiuiaBel. Beruncienus mo

45 aBHEHUSIM XUMHYECKUX PEaKIi Bubmorexa ITOK
P PeaKIH, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEarcHTOB COJACPIKHUT
MIPUMECH
46 IlonsaTHe 0 KOPPO3UU METAILIIOB buGnnorexa LIOK
PP https://m.eds00.ru/00ae1278
bu6mmoreka [IOK
47
[Henoumsie meranel https://m.edsoo.ru/00ael4b?2
48 Okcubl ¥ THAPOKCUIBI HATPUS U bubnnoreka [JOK
Kanus https://m.edsoo.ru/00ael4b2
49 [IlenoyHo3eMeNbHBIE METAILIBI — bubnuorexa [JOK
KaJIbIIMA ¥ Maroui https://m.edsoo.ru/00ae15e8
50 Baxueine coefMHEHNS KaJIbLIUS bubnmorexa LOK
a 1 https://m.edsoo.ru/00ae15e8
51 O000I11IeHIE U CUCTEMATU3AIUS
3HAaHUHU
JKEcTKOoCTh BOMBI U CIIOCOOBI €€ bu6mmoreka [JOK
52
yCTpaHEHUs https://m.eds00.ru/00ae1886
[IpakTuueckas padbora Ne 6 o Teme
53 "YKEcTKOoCTh BOABI M METOBI €8 Bubmorexa ITOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bu6mmoreka [IOK
54 An I
FOMHUHHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOIICTBA OKCHJIA U bubnuoreka [IOK
TUIPOKCUIA https://m.edsoo.ru/00aelc64
56 Weneso bubmuorexa [JOK

https://m.edso0.ru/00ae1d86
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OKCI/II[BI, TUAPOKCHUABI U COJIM KEIIE3a

bubmuoreka [JOK

> (1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 O60061eHre 1 cucreMaTHu3anus
3HAHUU
[IpakTrueckas padota Ne 7. Permenue
59 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnunoreka HOK
«Baxnennme MeTajuibl U UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Beruncnenus mo ypaBHEHUSM
XUMHYCCKHUX PEAKIIHiA, €CJIN OJIUH U3
peareHToB JIaH B U30BITKE WU bubnuorexa [JOK
60
COAEPKUT mpuUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCcOBOM JOJIH BBIX0Ja MPOAYKTA
peaxkuuu
61 O00011IeHNE U CUCTEMATU3AIUS
3HaHUU
KonrtponsHas pabora Ne4 o reme
62 «Baxueinnme MeTauibl 1 UX
COETUHEHUS
63 BemectBa u marepuassl B bu6mmoreka [JOK
MOBCEIHEBHON XU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpY>Karollen cpeibl https://m.edso00.ru/00ae4270
65 Ponb xumum B perienun bubmuorexa [IOK
AKOJIOTUYECKUX TTPOOIeM https://m.edso00.ru/00ae4270
66 PesepBHblIitl ypok. O600611eHE 1 bubnuorexa [IOK
cUCTEMaTH3aINsI 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PeseprubIil ypok. O60061eHIE 1 bubnmuotexa [JOK
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cucreMarusanuia 3HAHUM

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

68

PesepBHbIil ypok. O60011eHIE 1
crcTeMaTH3aIus 3HaHUH

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJLHOI MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘-IaJH)HI)Ie XUMHWYCCKUC ITOHATHA)

11

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHUX [OHSATUW: aTOM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, IMPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAsE W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHasi M MOJIEKYJsSIpHas Macca, KOJIMYECTBO
BEUIECTBA, MOJb, MOJSPHAas Macca, MaccoBass IO XUMHYECKOIO
AIIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KJaccu(uKalus — peakuMid:  peaklUuM  COEAMHEHMs,  peakluH
pa3joXKeHUs, peaklUuu 3aMelIeHUs, peakluu OOMeHa, 13K30- U
HHJIOTEPMHUUYECKHE DPEaKLUHu, TEIIOBOM 3((eKT peakiuu, pacTBOp,

MaccoBas JI0JIS BeIIecTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

1.2

HINTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUU H

MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

13

UCIOJIb30BaTh XUMHYECKYI0 CHMBOJHMKY JIi COCTaBi€HUsS (OpMYyIl

BCIICCTB U ypaBHCHI/II\/'I XHUMHUYCCKUX peaKLII/Iﬁ

14

PaCKphIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCChI BCIIECTB,
MMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAIPDHOI'O Y4YCHUA, 3aKOHA

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX

1.6

KJIaCCU(UIIUPOBATh XMMHUYECKHUE PEAKIUH (110 YHUCIy U COCTaBY

YUYacCTBYIOUIMX B PEaKIUH BEUIECTB, 110 TEII0BOMY 3 dekry)

1.7

BBIUHCIISTh OTHOCHUTEIBHYIO MOJIEKYSIPHYIO U MOJISIPHYIO MAaccChl

BCIICCTB




1.8

BBIUHCIISATH MACCOBYIO JIOJIFO XMMHYECKOTO JJIeMEHTa 1o ¢opMmyie

COCAMHCHUS,

1.9

BBIYHUCIIATH MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METO/bI MMO3HAHUS — HAOIOJEHUE,
U3MEpEeHHe,  MOJEJIIMPOBAHME,  OKCIEPUMEHT  (peajbHbli U

MBICJICHHBIN )

ITo Teme: «Baxueimme MMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

paCKpeiBaTb CMBICI OCHOBHBIX XHMHYCCKHUX TTOHATHH: OKCH I,

KHCJ10Ta, OCHOBaHUEC, COJIb

2.2

OIpCACIIATh INPUHAMJICIKHOCTb BCHICCTB K OHpeI[eJ'IéHHOMy KJ1accy

COeIMHEHUH 1o Gopmyam

2.3

KHaCCPI(bHHI/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHUMHUYECKHE CBOIMCTBA
BEIIIECTB PA3IMYHBIX KJIACCOB, MOJTBEPXKAasl ONHUCAHHE MpPUMEpaMu

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_[I/Iﬁ

2.5

IMPOrHO3NPOBATH CBOICTBa BC€IIECTB B 3aBUCHMOCTH OT HX
KauCeCTBCHHOI'0O COCTaBa, BO3MOKHOCTHU IMPOTCKAHUA XHUMHYCCKUX

npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

cleloBaTh IpaBWIaM IIOJb30BaHUS XHUMHUYECKOW TIOCYlIOHM U
71a00paTOpHBIM 000pY/IOBaHHEM, a TaKXKe MpaBUiIaM OOpaIleHUs C
BEUIECTBAMH B COOTBETCTBHUM C HMHCTPYKIUSMHU IO BBIIIOJIHEHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB MO MOJYYEHHUIO M COOMpPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KHUCIOPOJAA), MPUTOTOBICHUIO
pacTBOPOB € ONPENEIIEHHOM MacCOBOM JIOJIEW PacTBOPEHHOIO
BElIECTBa, MJIAHUPOBAThH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacrlo3HAaBaHUIO pPacTBOPOB IIEJIOYEH M KUCJIOT C IOMOILBIO

MHAUKATOPOB (JakMyc, ¢heHondTaaert, METUIOPaHXK U IpyrHe)

2.7

MMpOBOAUTDH paC‘{éTBI 10 YPaBHCHHUIO XUMHYSCKOMN pcaKknuuu

ITo Tteme: «llepmogmyeckuit 3akoH u Ilepmogmueckas cucrema
xumuyeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aToMOB.

Xumudaeckas cBa3b. OKHCIHUTEIFHO-BOCCTAHOBUTEIILHBIC peakuuun»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHMX IOHATUH: SAPO aTroMma,
AIIEKTPOHHBIN CIIOW aToMa, aToOMHas OpOWTalb, paauyc aroma,

XUMHYECCKass CBA3b, IOJISIpHAad W HEIOJISIPHad KOBAJICHTHas CBA3b,




ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBSA3b, HOH, KAaTHOH, AaHHOH,

CTCIICHb OKUCJIICHUA

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHUYCCKUEC 3JICMCHTHI

3.3

OINHKCHIBATh M XapaKTepH30BaTh TaOnu4Hyto ¢opmy Ilepuonnyeckoit
CHUCTEMbl XMMHUYECKHMX D3JEMEHTOB: pas3inyaTh IOHATUS «TJIaBHAs
noarpynna (Arpynma)» u «amobouyHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHEY IIEPpUOabI

3.4

packpsiBaTh cMmbica [lepuonnueckoro 3akona [[.M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCUMOCTH CBOICTB
XUMHUYCCKHUX DJJIEMCHTOB OT HX IIOJOKCHHUSA B HepHOHHHCCKOﬁ

CHCTCMC

3.5

COOTHOCUTH  0003HAueHHWs, KOTOpble HUMEITCcd B Tabuuie
«Ileppoguueckass  cucremMa  XUMHYeckux  anemeHtos  J.M.
MeneneeBay ¢ YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB
XMMHYECKHX DJIEMEHTOB (COCTaB M 3apsi s1pa, o0llee Yucio

9JICKTPOHOB U PACTIPCACIICHNUC UX I10 SJICKTPOHHBIM CJ'IOHM)

3.6

OIpCaACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX

COCOAUMHCHUAX

3.7

9 KJIACC

ONpEeNeNsATh BUJl XUMHUYECKOW CBsI3W (KOBaJeHTHAs W HOHHAas) B

HCOPTaHUYCCKUX COCAUHCHUAX

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111eT0 00Pa30BaHUA

1

ITo Teme: «BemiecTBO U XUMHUYECKast peakuusa»

11

pPacKphIBaTh CMBICT OCHOBHBIX XHUMHUYECKHX IOHSTHH: pPacTBOpP,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, AIIEKTPOJIUTHYECKAsT AMCCOLMAINS,
peaknuu MOHHOTO OOMEHa, KaTallm3aTop, XMMHYECKOe paBHOBECHE,
o0OpaTumble u HeoOpaTUMbIe peakuuu,
OKHCIIUTEIFHOBOCCTAHOBUTEIILHBIC peaKIum, OKHCIIUTEIb,
BOCCTAHOBUTEINIb, OKHCICHHE W BOCCTAHOBJICHHE, aJJIOTPOIUS,
amoTepHOCTh,  XMMHYECKash  CBA3b  (KOBAJEHTHAas, HOHHas,

MeTaHHI/I‘-IeCKaH), KpUCTAJJIMYCCKasA peméTKa, CIlJIaBbl, CKOPOCTb




XUMHUYECKON peakiuu

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKHUX MOHSATHUA H

IIPUMCEHATH OTU IMOHATHSA ITPU OIMMCAHUH BCUICCTB U UX npeBpameHI/Iﬁ

13

COCTaBJISITh YPAaBHEHUS AJICKTPOJUTUUYECKOM IUCCOLMAIIMN KHUCIIOT,
niesioueld M cojieil, MOJIHbIE M COKpalléHHBIE ypaBHEHUS peakuui

WOHHOI0 00OMeHa

14

pPaCKpeIBaTh CYHIHOCTH OKHCIIMTCIBHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa STHX PeaKIuii

1.5

IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMUYECKOUW peaKkIuu

IIo Temam: «Hemeramnsl M uX cOoegUHEHUS» U «MeTamabl U HUX

COCAUHCHUA

2.1

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHE U crienu(pUuIecKne XUMHUIECKUe
CBOMCTBAa TPOCTBIX U CIIOKHBIX BEIHIECTB, MOJTBEPKAasi ONMUCAHUE
pUMepaMU MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOUINX

XAMHYECKHUX PEaKIUi

2.2

COCTAaBJIATHL YPAaBHCHUA peaKHHﬁ, MOATBCPKAAIOMIUX CYHICCTBOBAHHC

TeHETUYECKOM CBS3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

IMPOrHO3NPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMHA,
BO3MOXHOCTH HPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX

2.4

CIEOBaTh MpaBUJaM IMOJb30BAaHUS XUMUYECKOM MOCYIO0H U
1ab0opaTOpHBEIM O0OpYIOBAaHUEM, a TaKKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJHEHUIO
1ab0pPaTOPHBIX XMUMHUUYECKUX OMBITOB IO TMOJTYYCHHIO U COOUPAHUIO

ra3o00pa3HbIX BEIIECTB (aMMHaKa U YTIIEKHUCIIOro ra3a)

2.5

IPOBOJUTHh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NIMYHBIX BEMIECTB: pPACMO3HABATH ONBITHBIM MYTEM XJIOPHU-,
Opomuza, wuomupa, kapbonar, ¢ocdar, cumuKaT, cyabdart,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3YYEHHBIX METaJUIOB,

MNPUCYTCTBYIOIIHEC B BOOAHLIX paCTBOPAX HCOPTraHNYCCKUX BCIICCTB

[To Teme: «XuMUs 1 OKpY>KaroLIas cpear

3.1

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnonsTui: [IJK

BEILIECTBA; KOPPO3HUs METAJIIOB

3.2

IIPUMCHATE OCHOBHEBIC OII€panuu MBICITUTEIIFHOM JACATCIIBHOCTH —




aHAIM3 W CHUHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTeMAaTHU3AINIO,
BBISIBIICHHE IPUYMHHO-CIIEACTBEHHBIX CBS3€H — IS HM3YyYeHHUS
CBOﬁCTB BCHICCTB MU XHMHUYCCKHUX peaKuMﬁ; eCTeCTBeHHOHay‘-IHLIe
METO/BI IO3HAHHSA — HAOIIOJAEHHE, H3MEPEHHE, MOJEIMPOBAHNUE,

9KCIIEPUMEHT (peajbHbI U MBICICHHbIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

HepBOHa‘-IaJIBHBIe XUMHUYCCKUEC ITOHATUA

11

[Ipenmer xumuu. Poiap XMMHM B KU3HM Ye€lIOBEKa. XHMHUS B CHCTEME HaykK.
Tena m BemecTtBa. @U3MYECKHE CBOWCTBA BEHIECTB. ATPEraTHOE COCTOSIHUE

BCIICCTB

1.2

ITonsTHe 0 MeTOdax MO3HAHUS B XMMHUH. YUHCTBHIEC BEIIECTBA U CMECH. Crioco05b1

pas3aeneHus cMecen

1.3

ATOMBI ¥© MOJICKYIJIBI. Xumuueckue dneMeHThbl. CHMBOJIBI  XUMHYECKHX

3JICMCHTOB. HpOCTLIe H CJIOKHBIC BCIICCTBA. ATOMHO-MOJ’ICKYJ'IHpHOC yYueHUue

1.4

Xumnueckas popmyina. BaleHTHOCT aTOMOB XMMHYECKUX SJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOcUTENbHas  aTOMHasg — Macca.
OTtHocuTeNnbHAs MOJIEKYJIIpHas Macca. MaccoBasi 40/l XUMHUYECKOTO dJIEMEHTa

B COCAMHCHUU

1.5

KomnuectBo BemectBa. Mosb. MossipHas Macca. B3anMoOCBSI3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacué€rel mo dopmymnam

XUMHNYECKUX COC}II/IHCHI/Iﬁ

1.6

dOu3nyuecknue U XUMHYSCKHE SIBICHHS. XHUMHYCCKas peakuug u e€ IMPU3HAKH.
3aKkoH COXPAaHCHUS MACChI BCIICCTB. XHUMHYECKHUE YpaBHCHUA. KJIaCCI/I(bI/IKaLII/I}I

XUMHUYECKUX PEeaKiuii (COeTNHEHMS, Pa3JIOKEHHS, 3aMeIIeHUsI, 0OOMEHA)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW MOCY/I0H, C MTpaBUIaMu
paboTtel B JabopaTopur W TpUEMaMH OOpalleHus C J1abOpaTOPHBIM
o0opynoBaHUEM, H3yYeHHE M OMUcaHWe (PU3MYECKHX CBOMCTB 00pasiioB
HEOPraHWYECKHX BENIECTB, HaOMoAcHHE (U3NIECKUX (TUTAaBJICHHE BOCKA,
TasiHUE JIbJIa, PACTUPAHHUE caxapa B CTYIKE, KHUIEHHE U KOHACHCAIUs BOIbI) U
XUMUYECKUX  (TOpPEHHE CBEYH, TMPOKAJWBAHHE MEIHOW  IPOBOJIOKH,
B3aMMOJICHICTBIE MeJla C KHUCJIOTOW) SIBJICHWN, HAONIOJEHWE W OMUCAHHE
MPU3HAKOB MPOTEKaHMS XHUMHUYECKUX peakuuil (pasjokeHue caxapa,
B3aMIMOJICHICTBIE CEPHOW KHUCIOTBI C XJOPHIOM Oapusi, pa3IoKeHHE
ruapokcuaa meau(ll) mpu HarpeBanuu, B3aMMOJEHCTBHE JKeJie3a C PACTBOPOM

comu memu(ll), m3yuenue crocoboB pazaeneHus: cMeceit (C MOMOIIBI0 MarHUTa,




¢unbTpOBaHMe, BBHIAPUBAHUE, NUCTHIULILMA, Xpomarorpadus), mpoBeaeHue
OYMCTKH [TOBAPEHHOH cOJIM, HAOJIIO/ICHUE U ONIMCAHUE PE3yJIbTAaTOB IPOBEIECHUS
OIbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHMsS MAacChl, CO3JaHUE MOJCIEH

MOJIEKYJI (IIapOCTEPIKHEBBIX )

Baxwneimue MMPEACTAaBUTECIIN HCOPraHMYECCKNX BCIICCTB

2.1

Boznyx — cmech rasos. CocraB Bo3ayxa. Kuciopox — sneMeHT M mpocTtoe
BeulecTBo. Haxoxnenue kuciopona B mpupoje, (pusmuyeckue U XUMHYECKHE
cBoiicTBa (peaknuu ropenus). Oxcuzapl. Ilpumenenue kuciopona. CrocoOsl
MOJIy4eHHUsl KUCIOopoJa B J1a00OpaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

Kucsopoza B npupoje. O30H — autoTponHas MoaAnGUKaIUs KUCIOpoaa

2.2

TernoBoii 3P PexT XUMHUUECKON peakIui, TePMOXUMUYECKUE YPAaBHEHUS, IK30-
Y SHJIOTEPMHUUYECKHUE PeaKIUU. TOTUIMBO: Yrojib U METaH. 3arps3HeHUE BO3IyXa,

YCUIICHHUC ITAPHUKOBOI'O Sq)(l)eKTa, pa3spymieHue 030HOBOI'O CJI0A

2.3

Bonopon — anemeHT M mpoctoe BemiecTBo. HaxoxaeHue Bomopojia B MPUPOJIE,
(¢u3NYeCKre W XWMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI IOTYYCHHUS.

Kucmorte! 1 comu

2.4

MounsipHblii 00BEM Ta30B. Pacu€Thl 10 XUMUYECKUM ypaBHEHUSIM

2.5

Odusnyeckue cBorcTBa BOoAbl. Boma kak  pactBopuTens. PacTBOpbL
HacellienHbie 1 HEHACHIILIEHHBIE PACTBOPBI. PaCTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBasgs nons BemecTsa B pacTBOpe. XHMHYECKHME CBOWCTBA BOJBI.
OcHoBaHus. Ponb pacTBopoB B Mpupojie U B KU3HU uenoBeka. Kpyrosopor
BOJABIl B TpPHUPOAE. 3arps3HEeHHE MPUPOIHBIX BOJA. OXpaHa M OYHCTKA

MPUPOAHBIX BOJ

2.6

Knaccudukanmss neopranmueckux coeaunennid. Oxcunpl. Kriaccudukarus
OKCHJIOB: cojeo0Opasyroimue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HeconeoOpasyromue. Homenknarypa okcuioB. dusznueckue W XUMHUYECKHE

CBOMCTBA OKCHJIOB. HOJ'Iy‘-ICHI/IC OKCHJIOB

2.7

OcHoBanus. Knaccudukanuss ocHOBaHUM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHkiiatypa ocHoBaHuil. du3nyeckre U XMMUYECKHE CBOMCTBA

ocHoBaHwuil. [TomyueHne ocHOBaHUI

2.8

Kucnorel. Knaccudukanus kucmor. Homenknarypa kucinoT. dusmueckue u
XMMHYECKHE CBOWMCTBAa KHUCIOT. Pan aktuBHocTM MmetamioB H.H. bekerona.

[TonydyeHue KuCiIoT

2.9

Comu. Homenknarypa coseil. @U3NYeCKME M XUMHUYECKHE CBOWCTBA COJIEH.

[Tonydenue coneit




2.10

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

211

XUMHUYECKUN  DKCHEPUMEHT: KAayeCTBEHHOE OIpEACICHUE  COAECpKaHUs
KHUCJIOpOAa B BO3JyXe, IOJydyeHHEe, COOMpaHME, paclo3HAaBaHHE U M3Yy4YEHUE
CBOWCTB KHCJIOpO/a, HAOIIOIEHNE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM U
YCIIOBHsI BOBHUKHOBEHUS M IIPEKpaIleHUs] TopeHus (1oxkapa), 03HaKOMJICHHE C
o0Opa3llaMu OKCHJIOB W OIMCAaHME UX CBOWCTB, IOJIy4YeHHE, COOUpaHue,
pacro3HaBaHME U HM3y4€HHME CBOWCTB BOJOpoJa (IOpeHHue), B3auMoJeicTBHe
Bogopoaa ¢ okcugom meau(Il) (Bo3MOXKHO HUCTIOIB30BaHUE BUACOMATEPUATIOB),
HaOmozeHue oOpa3loB BEIIECTB KOJMYECTBOM | MOJb, HCCIEJOBAHUE
0cOOEHHOCTE pacTBOPEHHs] BEHIECTB C Pa3UYHOW  PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MAaCCOBOM J0JE€H pacTBOPEHHOIO
BELIECTBAa, B3aWMOJAEWCTBHE BOJbI C MeTa/NIaMU (HATPUEM M KaJbLUEM)
(BO3BMOXXHO HCIIOJI30BAaHME BMJICOMATEpUANIOB), OINpPE/IEICHUE pPACTBOPOB
KHCIOT M IIEJIOYedi C TOMOIIBI0 HMHIMKATOPOB, HCCIEIO0BaHHE OOpPa3loB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIAaccoB, HaOIIOAEHUE W3MEHEHUs
OKpPacKM HWHJUKAaTOpPOB B pacTBOpax KHCIOT U IIEJ0Yell, Hu3ydyeHue
B3auMozeiicTBus okcuaa meau(Il) ¢ pacTBOpoM cepHOM KUCIOTHI, KHUCIOT C
METaJUIAMH, PEaKIUI HEUTPAIU3aLliH, I0Jy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO MeETaula JAPYTMM M3 pacTBopa COJIM, pELICHHE
AKCIIEPUMEHTAJIBHBIX 3a/a4 1o TeMe «BakHelne kiacchl HEOPraHMYECKUX

COeIUHEHUN

[Iepnonnueckuit 3akoH u Ilepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J.U. MenneneeBa. CtpoeHue aToMOB. XUMH4Y€ECKas CB3b. OKUCIUTENbHO-

BOCCTAaHOBUTCIIBHBIC PECAKIINN

3.1

[lepBhle TOMBITKM KIACCU(PUKALMU XUMHUYECKUX dJeMeHTOB. llonatue o
rpynnax CXOJIHBIX AJIEMEHTOB (ILEIOYHBIE U LIEIOYHO3EMEIbHBIE METAJLIbI,
rajloreHbl, MHEPTHBbIE Ta3bl). DJEMEHTHI, KOTOphle 00pa3yioT am(OTepHBIE

OKCHUIBI U TUAPOKCHUIBI

3.2

[Tepnonnueckuit 3akoH. [lepnoanueckas cuctema XuMu4ecKux aemMeHToB J[. 1.
MeHeneesa. Koporkonepuognas u JUIMHHOIIEPUOAHAS bopmbI
[lepuonuueckoit cuctembl xuMuueckux osnemeHtoB J[.M. Menneneesa.
Ilepuonsl u rpynmbl. PU3MYECKUH CMBICI NOPAIKOBOIO HOMEpPA, HOMEPOB

Mepuoja U rpymibl AJIeMeHTa

3.3

Crpoenne atomoB. CocTaB aTOMHBIX sep. M3otomnbl. OnexktpoHbl. CTpoeHue

SJICKTPOHHBIX 000/I0YEK aTOMOB MEPBBIX 20 XHMMHYECKHX 3JIEMEHTOB




IIepnonnueckoit cucremsl .M. Menneneesa. XapakTepUCTHUKAa XUMUYECKOIO

3JIeMEHTa Mo ero nosoxenuto B [lepuoanyeckoii cucreme .M. MenneneeBa

3.4

3aKOHOMEPHOCTH M3MEHEHHsI paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX M HEMETAUIMYECKUX CBOMCTB MO TpYyIIaM H NEpUOAaM.
3nauenue Ilepuoanueckoro 3akoHa u llepuoanyeckoi CUCTEMBI XMMHUUYECKHUX
3JIEMEHTOB JUIsl pa3BUTHUsS Hayku W npaktuku. .M. MenneneeB — y4€HbId U

IrpaXaaHUuH

3.5

Xumunueckass cBsizb. KoBasieHTHass (MOJisipHAsT U HEMOJISIpHAsi)  CBSI3b.

9HeKTp00TpI/IHaTCJ'IBHOCTB XUMHYECKHUX 3JIeMEHTOB. MloHHAas CBA3b

3.6

Crenenpb okuciacHusA. OKHUCIMTEIEHOBOCCTAHOBUTEIBHBIC pCakuunu. HpOIIGCCI)I

OKUCJICHHS B BOCCTaHOBJICHHI. OKUCIIMTEIM U BOCCTAHOBUTEIIN

3.7

9 KIIACC

Kon

XUMHYECKUM 9KCIICPUMCHT. H3YYCHUC 06pa3u013 BCIICCTB MCTALVLIOB H
HEMCTAJIJIOB, B3aHMMOJICHCTBHC rHapoKCuaa IOUHKAa C pacTBOpPaMH KHCIIOT H
menoqeﬁ, MMPOBEACHUEC OIIBITOB, WIJIFOCTPUPYIOIMIUX HNPUMEPbI OKUCIUTCIIBHO-

BOCCTAHOBUTEJbHBIX peakluil (rOpeHue, peakliuu pas3iokKeHHsl, COeIMHEHU)

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

BemectBo n xummnyeckas peakuus. [loBropenue

1.1

Ilepnonnueckuii 3akoH. Ilepuoanyeckas cucrema XuMHU4YeCKUX 3yemMeHToB J[. 1.
MengeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEPBbIX TPEX MNEPUOAOB, Kaius, KalbIUsi U HX
COCJIMHEHUN B COOTBETCTBUHU C IOJOKEHUEM 3JieMeHTOB B Ilepromnueckoi

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CTpoeHue BemecTBa: BHUJBI XHUMUYECKOW CBSI3U. THIBI KPUCTAUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOW PEIIETKU
U BHJIa XUMUYeckoii cBsizu. Kimaccudukanusi 1 HOMEHKIATypa HEOPTaHUIECKUX
BeIeCTB (MEXIyHApOJAHAS M TPUBHAIIbHAS). XUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCAILUMXCA K Pa3jJMYHbIM  KJIacCaM  HEOPraHWYECKUX  COCIUHEHUU,

TCHCTUYCCKAsA CBA3b HCOPTaHNYCCKUX BEIICCTB

1.3

Knaccudukanus XMMUYECKHX PEaKIMi 10 Pa3IUYHBIM MPU3HAKaM (110 YHUCITY U
COCTaBy Yy4YacTBYIOUIMX B PEaKLMU BEIIECTB, MO TEIUIOBOMY 3(ddekry, mo

W3MEHCHMIO CTEIICHEM OKHCICHHS XHMHUYECKHUX 9JICMCHTOB, II0 06paTI/IMOCTI/I,




1o y4acCTuro KaTaJII/IBaTOpa). DK30- n OHAOTCPMHUYCCKUC pCaknuunu,

TEPMOXUMHNYCCKUEC YPABHCHHUA. Ilousrue o CKOpPOCTH XHUMHUYECKOU p€akuuu

14

[TonsitTue 00 0OpaTUMBIX M HEOOpPATHUMBIX XUMHUYECKUX peakuusax. [lonstue o
TOMOTEHHBIX U FeTepPOreHHbIX peakuusax. [[oHaTHe 0 XUMUYECKOM PaBHOBECHH.
@DakTophl, BIUAIOININE HAa CKOPOCTh XUMHUYECKOW peaklUUd U TOJ0KEHHE

XUMHYCCKOI'0 paBHOBECCHUS

1.5

OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE ~ PEAaKLUM,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE  ypaBHEHHM
OKHMCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~PEAKIMHA C HCHOJIb30BAHHEM METOJa

AJIEKTPOHHOTO OallaHca

1.6

Teopust 3IEKTPOTUTUUYECKON TUCCOLMALMU. DJIEKTPOIUTHI U HEIIEKTPOIUTHL.
KaTtnonsl, annoHbl. MexaHu3M JUCCOIMAIIMU BEUIECTB C PA3JIMYHBIMU BHUJIAMU
xumMuueckoi cBsa3u. Crenenb quccouuanui. CHIbHBIE U cIa0ble SJIEKTPOIHUTHI.
Peakiiuu nonHoro obmeHna. YclioBUs TMPOTEKaHUS PEaKlUii MOHHOTO OOMEHa,
MOJIHBIE W COKpalléHHbIE MOHHBbIE YypaBHEHHUs peakuuil. CBOWCTBa KHUCIOT,
OCHOBaHWUW H COJIEM B CBETE€ TIPEACTABICHUN 00 SIEKTPOJUTUYECKON

AUCCOoUalu. KauecTBeHHEIC PCaKknn Ha NOHBI. Ilonsatue o TUAPOJIN3C cojieit

1.7

XVUMUYECKUN SKCIEPUMEHT: O3HAKOMJICHHE C MOJENISAMH KPHUCTAJUTMYECKUX
pemETOK HEOpraHMYECKHUX BEIIECTB — METAJUIOB U HeMeTaioB (rpadura u
anmMasa), CIIOKHBIX BEIIeCTB (XJIOpUIa HATpPHsl); UCCIECIOBAHHE 3aBHCUMOCTH
CKOPOCTHM XHMHYECKOM peakluuu OT BO3JEUCTBUS pa3IMuUHBIX (HaKTOPOB;
WCCIIEIOBAaHUE  DIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipolecca
JTUCCOLMAIIMU  KHCIIOT, WIeIoYeld H  coied  (BO3MOXHO  HCIIOJIh30BaHHE
BUJICOMATEPHAJIOB); TPOBEACHUE OMbBITOB, WUTFOCTPUPYIONIUX TPU3HAKH
MIPOTEKAHUs PEAKIIMi HOHHOTO 0oOMeHa (0Opa3oBaHME OCaliKa, BBIJICIICHHE Ta3a,
o0Opa3oBaHHe BOJIbI); OIMBITOB, WIUTFOCTPUPYIOUIUX MPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX peaklUuil (TOpeHHe, PeaKkIMH pa3oKEHUs, COCIUHEHMS);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C TIOMOIIbIO KAUECTBEHHBIX PEaKITHil

Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

Hemetamne!l u ux coeauHeHUs

2.1

OOmast  xapakTepucThka rajoreHoB. (OCOOEHHOCTH CTPOCHHsI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (pu3ndeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJoreHoB. XHMMHYECKHME CBOMCTBA Ha IpUMEpE XJopa
(B3aMMOAEHCTBUE C MeTaUlaMH, HEMEeTaJUIaMH, Ieno4aMu). XJIOpPOBOAOPOL.

ConsiHas KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJIydeHUE, npuMeHenue. JleiictBue




XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M YeJOBEKa. BakHenme XJIOpUIpl U UX

HaxXOXXICHHUEC B IIPUPOAC

2.2

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTpOEHUS
aTOMOB, XapaKTepHbIe cTeneHn okuciaeHus. CTpoeHne u (PU3NIEeCKHe CBOMCTBA
MPOCTBIX BEHIECTB — KHUCIOPOAAa M Cephbl. AJUIOTPONHBbIE MOAUDUKAIIH
KHCIIOpoJia U cepbl. XUMHUYECKUE cBoicTBa cepbl. CepoBOIOpOJ, CTPOEHUE,
¢busznueckue W XxuMudeckue cBoiicTBa. OKCHIBI cepbl Kak MPEICTaBUTENN
KHCTIOTHBIX OKCHAOB. CepHasi KUCIIOTa, (PU3MYECKHEe U XMMHUYECKUE CBOMCTBA
(oOmue Kak mpeacTaBUTENs Kiacca KUCIOT W crenuduueckue). XuMHUECKUE
peakuuu, Jiexalue B OCHOBE IPOMBIIUIEHHOTO crnoco0a MOJIy4YeHHs] CEpHOM
kucnotel. [Ipumenenue. Comu cepHOM KHCIOTHI, KaUeCTBEHHAas peaklus Ha
cynb(ar-uoH. Haxoxkmenue cepel U €€ COCNMHECHUU B TPUPOJE. XUMUYECKOES
3arpsi3HEHUE OKPYXKAIOIIeH Cpelbl COCTUHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,

3arps3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAICHHUS

2.3

OOmass xapakTepucTuka 3JeMeHTOB VA-rpynmbsl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEePHBIE CTETICHU OKUCIICHHS. A30T, paclipOCTpPAaHEHUE B IPUPOJIE,
dbuznueckue U XUMHUECKHe cBoiicTBa. KpyroBopor a3ora B mpupoje. AMMHUAK,
ero ¢u3NYecKue W XMMHUYECKHE CBOMCTBA, MojyueHue u npumeHenue. Conu
aMMOHHMSI, UX (U3UYECKHEe ¢ XHUMHYECKHE CBOWMCTBA, TMpPUMEHEHUE.
KauectBenHnasi peakiusi Ha MOHBI aMMOHUS. A30THas KUCJIOTa, €€ TOJyuYeHHE,
dbusznyeckue W XUMHUYECKHE CBOICTBa (00IIME KaK MpeICcTaBUTENs Kiacca
KHCJIOT U crnenuduueckne). Vcmnoab30BaHre HUTPATOB U COJIEM aMMOHHS B
KaueCcTBE MUHEPAIBHBIX yIO0OpeHHi. XUMUYEeCKOe 3arps3HeHHE OKPYKarollei
Cpenbl COeTMHEHUSMH a30Ta (KUCIOTHBIC TOXKIH, 3arPSI3HEHUE BO3/1yXa, TTOUBBI

Y BOJIOEMOB)

2.4

®ocdop, amtorponnsie Mogudukauu docdopa, puzndeckue U XUMHUUECKUE
ceorictBa. Oxcun ¢ochopa(V) u  docdopHas kuciora, Qusnyeckue u
XMMHUYECKHE CBOMcTBa, moiydeHue. Mcnonb3zoBaHue ¢ochaToB B KayecTBe

MUHEPATBHBIX YA0OpEeHU

2.5

OO6mas xapaktepuctuka 3yeMeHToB I[VA-rpynmel. OcoOEHHOCTH CTpPOCHHS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHCIEHUs. YTIJepol, aUIOTPOIHbIE
Monu(dUKaIMK, PACIPOCTPAHCHHE B MPUPOJE, (U3MUECKHE M XUMHYECKHE
cBoricTBa. Ancop6mus. Kpyrosopot yriepoaa B npupone. Okcunbl yriepona,
uxX (u3nyeckue M XUMHYECKHE CBOWMCTBA, NCHCTBHE Ha KHUBBIC OPraHU3MBI,

IMMOJIYYCHHUE U IIPUMCHCHHUC. ODKOJIOTHYECKHE Hp06J'IeMI>I, CBsA3aHHBIE C OKCHUJIOM




yraepona(lV); rumore3a Tm00anbHOrO MOTETUICHUS KIWMaTa; MapHUKOBBIN
a¢dexr. YroapHas kuciota U €€ COaM, UX (PUINYECKUE U XUMHYECKHE
CBOICTBa, TONyueHUe W mpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHaT-
uonbl. Mcnonp3oBanue xkapOOHATOB B OBITY, MEAUILIMHE, TPOMBIIUICHHOCTH H

CEJILCKOM XO03IUCTBE

2.6

[TepBoHayanbHbIe TOHATHS 00 OPraHWYECKHX BEIIECTBAX KaK O COEAMHEHUSIX
yriepona (MeTaH, 3TaH, JTWJIEH, AaleTHJCH, STaHOJ, TJHUIEPHUH, YKCYCHas
kucinota). X cocraB W xumuueckoe crpoeHue. lloHsTHe O OmoOIOrHYecKu
BOXHBIX BEIIECTBAaX: >Hpax, Oelkax, yriieBoJaXx — M HMX pPOJM B KHU3HU
YyenoBeka. MarepuaibHOE€ E€AMHCTBO OPTraHWYECKHMX UM HEOPraHMYEeCKHX

COE€IMHEHUN

2.7

Kpemuuii, ero ¢usnyeckue # XUMHUYECKHE CBOWCTBA, TIOIyYECHHE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OO0mue mpenctaBieHus 00
okcune kpemuusA(IV) u kpemuueBoi kucinote. CHIIMKAThI, UX UCIIOIb30BaHUE B
OBITY, METUIIMHE, MPOMBIIUIEHHOCTU. BaxkHelre cTpouteabHble MaTEepPHUAIIbI:
KepaMHKa, CTEKJIO, IIeMEHT, OeTOH, »ene300eToH. [IpoOmemsr Ge3omacHOro

HCIIOJIb30BaHUA CTPOUTCIIBHBIX MATCPUAJIOB B MMOBCEAHEBHOM KH3HU

2.8

XVUMUYECKUN SKCIIEPUMEHT: H3Y4YE€HHE O0pa3l0B HEOPraHWYECKUX BELIECTB,
CBOICTB COJIIHOM KHCIJIOTBI; ITPOBEJIEHUE KAaYE€CTBEHHBIX PEAKIMM Ha XJIOpUA-
HMOHbl M HaOJIOJICHHE NPU3HAKOB HUX IMPOTEKaHMs; OMBITHL, OTpa’karollne
¢du3nyecKkne U XMMHUYECKHE CBOICTBA raJIOT€HOB M UX COEAMHEHUN (BO3MOKHO
UCIIOJIb30BaHUE BHJIEOMATEpHANIOB); O3HAKOMJIEHHE C oOpa3lamu XJIOpHI0B
(rajoreHuI0B); O3HAKOMJIEHHE C O00pa3laMu cepbl M €€ COCIUHECHHSIMU
(BO3MOKHO  MCIIONIb30BaHME BHJEOMAaTepHaloB); HaOIIOAEHHWE Tpoliecca
oOyrauBaHUs caxapa MoJ JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHCIIOTHI;
U3y4eHHe XMMHYECKUX CBOMCTB pa30aBlIeHHON CEpHOM KHMCIOTHI, MPOBEACHUE
KaueCTBEHHOW peakiuu Ha cyab(ar-uoH u HaOmoJeHue npu3Haka eé
NPOTEKaHUS; O3HAKOMJIEHHE C (PU3UUYECKUMHU CBOMCTBAMH a30Ta, hocdopa u ux
COeMHEHUN (BO3MOYKHO HCIIOJIb30BAaHME BHJIEOMATEpPHANIOB), OOpa3amMu
a30THBIX U (ocHOpHBIX yIOOpEeHUH; MoTydYeHre, coOOMpaHue, paclo3HaBaHUe U
U3Y4YEeHHUE CBOICTB aMMHaka; MpPOBEJCHHE KaueCTBEHHBIX pEaKIHil Ha HOH
aMMOHUS ©  (ocdaT-uOH UM U3yYEHHE TPU3HAKOB HUX MPOTEKAHHUS,
B3aMMOJICCTBHE KOHIICHTPUPOBAHHON a30THON KHCIIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHUATIOB); M3YyYEHUE MOJENEH KpUCTaNIMYECKUX

pemérok anmaza, rpadura, ¢yUIepeHa; O3HAKOMIIEHHE C  IIPOIECCOM




a7icopOIMK PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOHCTBOM
IIPOTHBOIa3a; MOJy4YE€HUE, cOOMpaHHEe, PACHO3HABAHUWE U M3Y4YEHUE CBOMCTB
YIJIEKHCIIOTO Ta3a; IMPOBEJACHHWE KAa4eCTBEHHBIX pEaKIHuii Ha KapOoHAT- H
CHWJIMKAaT-HOHbl W M3yYEHUE IPU3HAKOB MX IPOTCKAHUSA; O3HAKOMIICHUE C
IIPONYKLIMEH CHIMKATHOM IPOMBILIUICHHOCTH; PEIICHHE 3KCIIEPUMEHTAIbHBIX

3aJa4 110 TEMC «BaxkHele HeMeTaluIbl U UX COCAUHECHUA»

MeTamisl ¥ BX COCIUHECHUA

3.1

OO0m1as xapakTepUCTUKAa XUMUYECKHUX 3JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUU MX
nonoxkenuss B Ilepumommyeckoid cucreme xumuyeckux oanementoB JI.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTayioB. MeTainueckas CBsI3b U
METAJJIMYecKass ~KpUCTaInyeckass pemérka. ODIEKTPOXUMHUYECKHH  psif

HaIpSHKEHUN METaJIOB

3.2

OuznyecKkue U XUMUYECKUE CBOMCTBA MeTauioB. O0Ire crnocoObl MOIydYeHUs
MeTasuioB. [loHsITHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
Koppo3uu. CruiaBsl (CTalb, YyTyH, JIOPATIOMUHHMN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIIIEHHOCTH

3.3

[[lenouynsle MeTayuibl: nosnoxeHue B llepmonnyeckoil cucTeMe XMMHYECKUX
anemeHToB JI.M1. MeHneneeBa; CTpoeHHE MX aTOMOB; HaX0XJEHUE B MPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCUIIbI U
TUAPOKCUABl HaTpusd M Kauud. [IpuMeHeHHe IIEIOYHBIX METauIOB U HX

COeTMHEHNN

3.4

Illenoyno3eMenpHBIE  MeETalbl MarHMidi W KaJdbOUi: TMOJIOKEHHE B
ITepronnueckoit cucreme xumuueckux 3aeMeHToB .M. MeHneneeBa; crpoeHue
X aTOMOB; HaXxOXXJA€HHE B npupoje. Puznueckue U XUMHUYECKHUE CBOWCTBA
MardHvsa ¥" KaJbIIHs. BEDKHGﬁHII/IG COCONHCHUA KaJIbIIUs (OKCI/IH, FI/IJIpOKCI/I)I,

comu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AnromyHui: nosnoxenue B Ilepuonnueckoil cucreMe XMMHYECKHX 3JIEMEHTOB
J.1. MennaeneeBa; cTpoeHHE aToMa; HaxOXJIeHWE B Ipuponae. dusmueckue u
XMMHYECKHE CBOMCTBA aMOMUHUSA. AM(DOTEpHBIE CBOIMCTBA OKCHJIA M THAPOKCHIA

AJIFOMUHUA

3.6

Kenezo: nmonoxenue B [lepuognueckoil cucreme XxuMuyeckux 3yemMeHToB 1. 1.
MeHnpeneeBa; CTpOEHUE aToMa; HaxoxkiaeHue B mpupoae. dusuueckue u
XUMHUYECKHE CBOHCTBa kene3za. OKcuawl, ruapokcuanl u comu sxenesa(ll) u

xene3a(Ill), ux coctas, cCBOICTBA U TTOJTyYCHHUE

3.7

XHUMUYECKUM OKCIICPUMCHT: O3HAKOMIICHHUC C 06p33HaMI/I MCTAJJIOB U CIIJIaBOB,




uX (PU3MYECKUMU CBOWMCTBAMHU; HM3YYEHHUE PE3YIhTaTOB KOPPO3HH METAIJIOB
(BO3MOXKHO HCII0JIb30BaHUE BUJICOMATEPHUAIIOB), 0COOEHHOCTEM
B3aUMOJICMCTBUSL OKCHJAa KajblUsi M HaTpus C BOJOM  (BO3MOXKHO
HCIIOJIb30BaHUE BHJIEOMATEPUANIOB); MCCIEIOBAHUE CBOWCTB KECTKOM BOJIBI;
mpoliecca TOpPEeHHs Kejle3a B KHUCIOpoA€ (BO3MOXKHO — HCIIOJIB30BaHUE
BUJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHMs KAUYECTBEHHBIX PEaKIMi HAa MOHBI
(MarHusi, Kanbls, anioMuHusg, uuHka, skeneza(ll) u xeneza(Ill), memu(Il);
HaOJI0/IEHUE U OMKCAHUE MPOIECCOB OKpAIIMBAHUS IJIAMEHH MOHAMU HATpPUs,
Kausg ¢ Kajablusg  (BO3MOXHO  HCIOJIb30BAaHUE  BUJIEOMATEPHAIIOB);
uccienoBaHre aM()OTEPHBIX CBOMCTB THJPOKCHIA AITIOMHHHS U TUAPOKCHUIA
[IMHKA; PEIICHHE YKCIIEPUMEHTAIBHBIX 3aja4 Mo TeMe «BakHeiire MeTamibl 1

HnX COCAUHCHUA»

XuMus u OKpYyKaromasa cpeaa

4.1

HoBeie marepuanbsl u TexHonoruu. BemiectBa n marepuanbl B MTOBCEIHEBHOU
J)KU3HU 4YesioBeKa. XUMHUs U 3710poBbe. be3omnacHoe UCnoyib30BaHUE BEIIECTB U
XUMUYECKUX peakinuii B ObiTy. IlepBas momoiip NMpH XMMHYECKUX OXKOTaxX W

OTpPAaBJICHUAX

4.2

OCHOBBI ~ DKOJIOTUYECKOM  TIpaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxaromierd cpensl [1/IK. Pons XuMuu B perieHHH SKOJIOTHYECKUX MPOOIEM.
[TpupoaHble HCTOYHMKM YTIIEBOAOPONOB (yrojb, MPUPOIHBIN ra3, He(Th),

MPOJIYKTHI X MepepabOTKH, UX POJIb B OBITY M MPOMBIILIEHHOCTH

4.3

XHUMHUYECKUMN 9KCIICPUMCHT. U3YUCHUC o6pa3u0B MaTcpHraIoB (CTGKJ’IO, CIIJIaBbI

METaJIJIOB, MTOJIMMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
0a30BOIr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpamMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencraBnenue:

11

O TII03HABA€MOCTH SBJIICHUH npupoabl, ITOHHUMAaHUC 00BEKTUBHOM
3HAYUMOCTH OCHOB XHMMHYCCKOM HAayKH KakK obnactu COBPCMCHHOT'O
CCTCCTBO3HAaHNA, KOMIIOHCHTAa 06111617[ KYJIbTYPbl H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKA B YCIOBHUAX COBPECMEHHOI'O 06III€CTBa;

IIOHUMAHHUEC MECTa XUMHUHU CPEAN NPYI'UX CCTCCTBCHHBIX HAYK

1.2

0 HAaYUYHBbIX MCTOAAX IMO3HAHUA, B TOM YHCJIC 3KCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB U HUIYUYCHUA
XUMHUYCCKUX peaKHI/Iﬁ; YMCHUC HUCIIOJB30BaTh MOACIIN JJIA

00BACHECHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cepax npodeccuoHaTIbHON NeSTeTbHOCTH, CBI3aHHBIX C XUMHUEN U
COBPCMCHHBIMU TECXHOJOTUAMHU, OCHOBAHHBIMU Ha JOCTHIKCHHAX
XMMHUYECKOM HayKH, YTO TMO3BOJMT OOYYaIOLIMMCS paccMaTpUBaTh
XUMHUIO KaK cepy cBoelt Oyayuiei npogeccuoHanbHON AESITETbHOCTH
U cllenaTh OCO3HAHHBIM BBHIOOP XMMMU Kak NMPO(UIBHOTO NpeaMeTa

MIpU TIEPEXO0/ie Ha YPOBEHB CPEIHETO O0IIero 00pa3oBaHUs

Bnagenue cucreMoM XHMHUYECKHX 3HAHMU H YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUYCCKUX 3H3HPII>1, KOTOpas BKIIIOYACT:

2.1

BOXHEUNINE XHUMHUYECKUE ITOHATHSI: XUMHYECKUU JJIECMEHT, aToOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HCOAHOPOJHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAA W MOJICKYJIApHas
MaccChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHAs Macca, MOJISPHBIH
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHWE, COJb (CpemHss), XUMHUYECKas
peaKIiysi, peaKiuu COCIUHCHHS, PEAKIMH PA3IIOKEHHs, PeaKIuu
3aMeIeHus, PeaKIuu OOMEHa, TEIUIOBOM 3((hEeKT peakiuu, 3K30- U
SHIOTEPMHUYECKUE PEAKIIMH, PACTBOP, MAcCOBasi JONS XMUMHYECKOTO
3JIeMEHTa B COEAMHEHUM, MAacCOBas J10JISl U MPOLEHTHAS KOHIEHTPAIHS

BCIICCTBA B paCTBOPC, AAPO aTOMa, BHGKTpOHHBIﬁ cliou aToMa, aTOMHas




opbutanb, pamgdyc aroma, BAJICHTHOCTh, CTENEHb OKHUCIICHHS,
XUMHUYECKAsI CBSI3b, JJIEKTPOOTPHULIATEIBHOCTD, TIOJISPHAS U HETIOJISIpHAs
KOBaJICHTHAsl ~ CBS3b, HOHHAs  CBSI3b, METAJUIMUECKAs  CBS3b,
KpUCTaJUIM4YecKass peméTka (aToMHas, HOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIpHAs), UOH, KATUOH, aHWOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
ANEKTPOJIUTUYECKAs  JTUCCOIMAlLMs, pPEeakUud HOHHOro oOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIMH, OKUCIIUTEIh U
BOCCTAaHOBUTEJb, OKHCIIEHUE W  BOCCTAHOBJIEHHE, DJIEKTPOJIU3,
XUMHYECKOE pPaBHOBECHE, OOpaTMMble M HEOOpaTHMbIC pEaKIuH,
CKOpPOCTb XMMHUYECKOW peakuuu, katanuzarop, IIJIK, xoppo3sus

METaJIJIOB, CILIABBI

2.2

OCHOBOIIOJIAararomure 3aKOHbI XHMMHUH: 3aKOH COXpAaHCHUA MACChI,
HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH [[I/I MeHz[eJIeeBa, 3dKOH IIOCTOAHCTBa

COCTaBa, 3aKOH ABOTapO

2.3

TCOPpUU XUMHU: ATOMHO-MOJICKYJISIpHAA TCOpHU-, TCOpHA

BHCKTpOHHTHqCCKOfI JUCCorManmn

Brnanenue ocHoBaMM XUMHYECKOM T'paMOTHOCTH, BKJTFOYAIOIIEH:

3.1

YMEHUE TPaBUIBHO HCIOJB30BaTh M3YYEHHbIE BELIECTBA U
MaTtepuanabl (B TOM YHCIIE€ MHUHEpalbHblEe YIAOOpEHMs, MEeTalibl U
CIUIaBbl, TPOAYKTHI  MepepadOTKH  MPUPOJHBIX  HMCTOYHUKOB
YTJIEBOJIOPOJIOB (YTJIsL, IPUPOHOTO Ta3a, HeTH) B OBITY, CEIHCKOM
X03S5IIICTBE, Ha TPOM3BOJCTBE M TOHUMAaHUE 3HAUCHUS KUPOB, OCIKOB,
YIJEBOJOB JJIsi OpraHuM3Ma 4eJoBeKa; yMEHHE MPOTHO3MPOBATH

BJIMAHHNUC BCUICCTB U XUMHUYCCKUX MMPOUECCOB HA OPraHU3M YCJIOBCKA U

OKPYKAIOIIYIO PUPOHYIO CPeIy

3.2

YMCHHUEC HUHTCIPUPOBATHL XHUMUUCCKHUEC 3HAHHA CO 3HAHUAMH OPYTUX

Y4eOHBIX TIPEIMETOB

3.3

HaJM4yue OMbITa paboThl C Pa3IMYHBIMH MCTOUYHUKAMU HH(OpMaLuu
0 XMMMH (Hay4yHas M HAY4YHO-TIONYJIApHAs JUTEpaTypa, CIOBapH,

CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OIEHWBATh HHQPOPMAIMIO O BEIIECTBAX, HX
MpEeBpaLICHUSIX M NPAKTHYECKOM  TMPUMEHEHHMM UM yMEHHE

HCIIOJIB30BaTh €€ AJIg pCUICHU A y‘-Ie6H0-H03HaBaTeHLHBIX 3aga4

BJ'IaI[eHI/Ie OCHOBAMH TIOHSITUHHOT'O amnmnapara M CHMBOJHUYCCKOI'O

A3bIKa XMMUHU JJIsI COCTaBJeHUs (HOpMYJ HEOPraHMYECKHX BEILECTB,




YpPaBHEHUN  XMMMYECKMX  PEaKkUMW; OCHOBAMU  XHMHYECKOU

HomeHks1atypsl (IUPAC u TpuBHanbHOI)

VMeHue OOBICHATH CBSI3b IOJOKEHHS JJIEMEHTAa B HepHO,HH‘ICCKOﬁ

CUCTCMC C YUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB

5 XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsia sapa, oOIee Yucio
9JIEKTPOHOB), PACIpPENEICHUEM JJIEKTPOHOB IO JHEPreTHUYECKUM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPHUOIOB, KAJUS U KAJIbLIHS
[IpencraBnenue 0  NEPUOJMYECKOM  3aBUCUMOCTHM  CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB (pauyc aroma, 3JeKTPOOTPULIATEIbHOCTH),
6 MPOCTBIX W CIOXKHBIX BEIIECTB OT IMOJIOKEHHUS D3JEMEHTOB B
[lepuoguueckoit cucremMe (B MalbIX NEpUOAAX H  TJABHBIX
MOJrPyYIax) ¥ AJIEKTPOHHOTO CTPOCHHUS aToMa
7 YmMmenue knaccuuuupoBarh:
7.1 XUMHYECKHE JIEMEHTBI
7.2 HEOpraHUYECKUE BEIIECTBA
7.3 XUMHUYECKHE PEAKIIUU
8 YMeHue ornpenensrh:
8.1 BAJICHTHOCTh W CTENEHb OKHUCIEHHS XHMHUYECKHUX DJIEMEHTOB, 3apsi
' HOHA
8.9 BUJl XUMHYECKOM CBS3M M TUN KPHUCTAJIMYECKOW CTPYKTYpHl B
' COEIMHEHUSIX
8.3 XapakTep cpebl B BOAHBIX PACTBOpax BEIIECTB (KUCIOT, OCHOBAaHH)
8.4 OKHCITUTENh U BOCCTAHOBUTEIb
9 YMeHne XapakTepu30BaTh GU3NIECKHAE M XUMUYECKHIE CBOMCTBA!
NPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOA, TIpaduT, animas,
9.1 KpeMHu#, azoT, ¢ocdop, cepa, XJop, HATpui, Kajlui, Mar"ui,
KaJIbIIUM, ATFOMUHHM, JKEJIe30)
CIIO)KHBIX BEMIECTB, B TOM YHCJIE€ WX BOJHBIX pPacTBOpOB (BOja,
aMMHMaK, XJOPOBOJIOPOJl, CEPOBOJOPOJ, OKCHIABI M THUIPOKCHJIBI
99 metamioB [-IIA rpymnm, amomunus, meau (I1), muaka, xenesa (I u
' III), okeuasr yrnepona (II u IV), kpemuus (IV), azora u dpocdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a3oTucTas, a30THasd,
¢bochopnas, yronpHasi, KpeMHHEBAsE KUCJIOTA U UX COJIH)
9.3 MIPOTHO3UPOBaTh U XapaKTepU30BaThb CBOMCTBA BEUIECTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHUSA, IMPUMCHCHHC BCUICCTB B
3aBUCHMMOCTH OT HUX CBOfICTB, BO3MOXHOCTBb IMMPOTCKAHUA XUMHUYCCKUX

HpeBpaH_ICHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHEe COCTaBIIATh MOJIEKYJISIPHBIE U MOHHBIC YPABHEHUs PEaKLUH, B

10 _
TOM YHCJIE:
10.1 peakiuii H'OHHOTOo 0OMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEaKIIHi
103 WUTFOCTPUPYIOIIUX ~XUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyI) HEOPraHU4YECKUX BELIECTB
10.4 MOATBEPIKAAIOIIUX TEHETUUECKYIO B3aUMOCBSI3b MKy HUMU
11 YMeHUe BRIYUCISTh (IPOBOJUTH PACUEThI):
111 OTHOCHUTCIIHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
' MacCOBYIO JIOJIF0O XUMHUYECKOT0 JIEMEHTA B COSTMHEHUH
11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 M0 ypaBHEHUSM XHUMHUYECKHX PEaKIUid U HaXOJUTh KOJIUYECTBO
' BelIecTBa, 00bEM U MacCy peareHTOB WM MPOIYKTOB PEaKIInu
12 Brnanenue (3HaHuEe OCHOB):
OCHOBHBIMM  METOJIAaMH  HAy4YHOTO  TO3HaHusA  (HaOIIOJeHue,
121 M3MepEeHHe, SKCIIEPUMEHT, MOICTUPOBAHNE) MPU U3YUYEHUH BEIIECTB U
' XUMHYECKHUX SIBICHUH; YyMeHue chopMynupoBaTh MpoOieMy U
MIPEJITIOKUTE TYTH €€ PEIICHUS
192 Oe3omacHOil pabOThl C XMMHYECKHMHU BEIIECTBAMH, XUMHYECKON
' MOCYJI0¥ M JIA0OPaTOPHBIM 000PYIOBAHHEM
MpaBMIaMy O€30MacHOT0 OOpaIleHus C BEIIeCTBAMU, UCTIONB3YEeMbIMU
B TIOBCETHEBHOW YKM3HU, TIPABUJIAMH TTOBEJICHUS B IEISIX COSPEeKEHUS
123 3I0pOBbS M OKPYKAIOIIEH MTPHUPOTHON Cpefpl; MOHUMaHHE Bpena
' (omacHOCTH) BO3JCHCTBHS Ha JKHBBIC OPTaHHM3MBI OMPEICIIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIEHHUS W TMPEAOTBPAILCHUS HX BPEIHOTO
BO3/ICUCTBUA
13 Hannume mpakTHyecknx HaBBIKOB TUTAHUPOBAHUS M OCYIICCTBICHUS
CIIEYIOIINUX XUMUYECKUX IKCIIEPHUMEHTOB:
131 M3y4YeHUe U ONUCaHuE (PU3NYECKUX CBOMCTB BEIIECTB; O3HAKOMJICHUE

C (bI/I3I/I‘-I€CKI/IMI/I u XUMHNYCCKUMU SIBJICHUSAMMU, OIIBITHI,




MJUTFOCTPUPYIOLIME IPU3HAKU IIPOTEKAHUS XUMUYECKUX PEaKIUi

13.2

U3y4eHHe CII0CO00B pa3JeNeHus cMecer

13.3

IIOJIYUYCHHE KUCIOpoaa W H3YUYCHUC €TI0 CBOfICTB; IIOJIYYCHHUE
BOAOPOJa U U3YUCHHUC €TO CBOﬁCTB; IMOJIYUYCHHUC YIJICKHUCJIIOIO ra3a u

HU3Y4YCHHUEC €TO CBOﬁCTB; IIOJIYUYCHHUEC aMMHaKa U U3YYCHUE €TI0 CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JoJed

pacTBOPEHHOTO BELIECTBA

135

MIPUMEHEHUE UHIUKATOPOB (;makmyca, METHJIOpaHkKa u
beHondranenna) g ONMpeesieHUs] XapakTepa Cpelbl B pacTBOpax

KHCJIOT U menoqeﬁ

13.6

HCCIECNOBAaHNE W OIMCAHHE CBOMCTB HCOPraHM4CCKUX  BCIICCTB
PA3/IMYHBIX KJIACCOB; U3YUCHUC B3aI/IMOI[eI‘/‘ICTBI/I$I KHCJIOT ¢ MCTalllaMU,
OKCHJaMU MCTAaJJIOB, PaCTBOPUMBIMHA n HEPACTBOPHUMBbIMU
OCHOBAHHUAMH, COJEIMH; TIIOJIYYCHHEC HEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHHME OJHOro McETajlja JApyrumMm U3  pacTBOpa  COJIH;
HUCCICIOBAHUC aM(I)OTepHBIX CBOICTB TUAPOKCUAOB QAJIIOMUHHA U

IAHKA

13.7

PCHICHUC SKCICPUMCHTAJIBHBIX 3a1a4 110 TCMaM: «OCHOBHBIE KIIaCCHI
HCOPTraHNYCCKUX CO€JII/IHGHI/II\/'I»; <<3J'I€KTpOJ'II/ITI/I‘I€CKa$I
JUCCOIH AU, «BaxHelmue HEMETaUIbI U HX COCAUHCHUAN,

«BaxHelIe MeTajabl U UX COCIUHEHU

13.8

XUMAYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  MPU3HAKU
NPOTeKaHMUs peakiii MOHHOro OOMEeHa; KAaueCTBEHHbIE PEakluu Ha
MPHUCYTCTBYIONIUE B BOJTHBIX PACTBOpax HMOHBI: XJIOPHI-, OpOMUI-,
nonua-, cynbdar-, Qocdar-, kapOoOHaT-, CHIMKAT-aHUOHBHI,
THIIPOKCUI-UOHBI, KATHOHBI aMMOHUSI, MarHusl, KaJbIus, aTFOMAHUS,

xenesa (2+) u xenesa (3+), meau (2+), nuHKa

14

VYmMmenue:

141

MPE/CTaBIATh pe3yabTaThl dSKCIEpUMEHTa B (oOpMe BBIBOJOB,
JI0Ka3aTeNnbCcTB, TpaUKOB M TaOMMII U BBIABIATH ASMIUPHUUYECKHE

3aKOHOMCPHOCTH

14.2

YCTaHABIIMBATh CBS3U MEXIY pealbHO HAOII01aeMbIMH XUMHUYECKUMU
SBJICHUSIMU U TPOIIECCAMHU, MPOUCXOAAIIUMHU B MaKpO- U MUKPOMUPE,

OOBSICHATH IPUYUHBI MHOT000pAa3Hsl BELIECTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

HepBOHa‘laﬂbHHe XUMHUYCCKUE ITOHATUSA

11

Yucrtsie BemecTBa U cMecu. CriocoObl pa3zienieHus: cMeceit

1.2

ATOMBI H MOJICKYJIBI. Xumuueckue diieMeHTBhl. CHMBOIBI  XHUMHYECKHX

3JICMCHTOB. HpOCTHe H CJIOKHBIC BCIICCTBA.

1.3

Xumuueckas ¢popmyrna. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIeMEHTOB. CTereHb

OKHUCICHUA

14

3aKOH MOCTOSHCTBA COCTaBa BCHICCTB. OTHOcHUTeNbLHAsA aTOMHas Macca.
OrHocuTenbHas MOJICKYJIsIpHasd Macca. MaccoBas J0JIs1 XHMHYSCKOr0 dJIEMCHTA

B COCIUMHCHHNU

1.5

KommgectBo BemecTBa. Mosib. MonsipHas Macca. MolsipHbId 00BEM Ta30B.

BzaumocBs3b KOJIMYECTBA, MACChl U YUCJIa CTPYKTYPHBIX CAUHHUIL BECIICCTBA

1.6

dum3nyeckre 1 XUMHUYECKHAE SBIICHHS. XHUMHUYECKas peakuuga u e€ IIpHU3HAKH.

3akoH COXPAHCHUSA MACChl BCHICCTB. XHUMUYECKHUE YpaBHCHUA

HepI/IO,[[I/I‘IeCKI/Iﬁ 3aKOH H Hepnonnqecmﬂ CHUCTCEMa XHUMHUYCCKHX 3J3JICMCHTOB

J.1. MenneneeBa. CTpoeHrne aToMOB

2.1

[Iepuonnueckuii 3akoH. Ilepuognyeckas cucreMa XUMUYECKUX 3eMeHTOB J[. 1.
Menneneesa. [lepuoasl u rpymnmnsl. OU3NYECKUNA CMBICI MOPSAIKOBOIO HOMEPA,

HOMCPOB II€pruoaa U I'pyHIIbI 3JICMCHTA

2.2

Crpoenune aromoB. CoctaB aToMHBIX saep. M3otomnbl. Dnextponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0ueK aTOMOB TMepBbIX 20 XUMHYECKUX 3JIEMEHTOB

[Tepuonuueckoit cucremsl .. Mennaeneena

2.3

3aKOHOMepHOCTI/I B M3MCHEHHHU CBOMCTB XHMMHYECKUX DJICMCHTOB MEPBBIX TpéX
NnepruoaoB, KaJivsd, KaJlbIUA (pazmyca aTOMOB, JJICKTPOOTPULATCIIBHOCTH,
MECTATNIMYECCKUX W  HEMETANIMYCCKUX CBOfICTB) n #ux CO@I[I/IHeHI/Iﬁ B
COOTBCTCTBHH C IIOJOXKCHUCM JJICMCHTOB B HepHOHHQCCKOﬁ CUCTCEME H

CTPOCHUEM HUX ATOMOB

Crpoenue BemiecTBa

3.1

Xumuyeckass cBsi3b. KoBaneHTHas (HOJsipHAas W HENOJSpHasl) CBA3b.
DNeKTPOOTPULIATETLHOCTh ~ XUMHUYECKUX  31eMeHToB.  oHHass  CBs3b.

MeTtannudueckas CBI3b




3.2

Tunbel KpUCTAIIMYECKUX PEHIETOK (aTOMHas, HWOHHAs, METaJUINYecKas),
3aBUCUMOCTb CBOMCTB BEIIIECTBAa OT THUIA KPUCTALUIMYECKON PEIIETKH U BHUIA

XUMHUYECKOH CBI3U

Baxwnerlie npeAacTaBUTENM HEOPraHWYECKUX BemiecTB. Hemerammbl u ux

COCIUHECHUA. Meramisl 1 uX COCIUHCHUA

4.1

Knaccupukanuss ¥ HOMEHKIATypa HEOPTaHUYECKHX COCIUHEHUH: OKCHJIOB
(coneobpasyromue: OCHOBHBIC, KHUCJIOTHBIE, ampoTepHbIC) u
HecoseoOpa3yrome; OCHOBaHMK (LIENOYM W HEPAaCTBOPHUMBIE OCHOBAHHMSA);
KHCJIOT  (KUCIIOpOJCONEepKAIIMEe ¢  OECKUCIOPOJIHBIC, OJHOOCHOBHBIC H

MHOT'OOCHOBHBIE); COJIEH (CPEeIHUX U KUCIIBIX)

4.2

dusnyeckue MW XHMHYECKHE CBOMCTBa MMPOCTBIX  BCIICCTB-HCMCTAJJIOB!

BOJIOPOJIA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepona, KpeMHUS

4.3

dusnueckne U XHUMUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JINTHA,
HaTpuA, Kajldud, Maroivud W KaJlblOWA, aJJFOMHUHUSA, KCJIC34d. SJIGKTpOXI/IMI/I‘IeCKI/Iﬁ

PsA HAIPSDKEHUN METAJLIOB

4.4

duznyeckue U1 XMMHYECKHE CBOMCTBA BOOOPOIHBIX CO€OUHEHHI HEMETalIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

duznyeckue U XMMHUYECKHE CBOMCTBA OKCHUIOB HemeTamioB: cepel (IV, VI),
azota(ll, 1V, V), dochopa(lll, V), yraepona(ll, 1V), kpemuus(I1V). [lonyuenue

OKCHUJO0B HEMETAJIJIIOB

4.6

Xumnueckue cBoiictBa okcunoB: MetamnoB [A-IIIA rpynm, mmaka, meau(Il) u

xemneza(ll, III). [Tonyyernne okCUI0B METAIIIIOB

4.7

XUMHUYECKHE CBOMCTBa OCHOBaHUH U aM(OTEpHBIX TMIPOKCHAOB (Ha MpUMeEpe
THUAPOKCUIOB  aJIOMUHUS, JKene3a, UuHKa). llomyyeHune ocHoBaHUN U

aM(OTEpHBIX THAPOKCHUIOB

4.8

OOmue XMMHUYECKHe CBOWCTBA KHCIIOT: XJOPOBOJOPOIHON, CEPOBOIOPOIHOM,
CEPHHUCTOM, CEepHOM, a30THOH, (HochHOpHON, KPEeMHHEBOH, yroibHOU. OcoObie
XMMHYECKHE CBOMCTBA KOHLICHTPUPOBAHHOM CEPHOM H Aa30THOM KHCIOT.

[Tonyuyenue kucimor

4.9

OOue xuMuyeckre cBoiicTBa cpenux coneil. [lomyyenue conei

4.10

[Tonmy4yenne, coOupaHme, paclo3HaBaHWE BOJOPONA, KHCIOPOJa, aMMHAKa,

YTJIEKHUCIIOTO Ta3a B JIabOpaTopuu
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[TonyyeHnne amMmmHuaka, CEpHOM M a30THOM KHCIOT B NMpoMbIuieHHOCTH. OO0mmue

CIIOCOOBI IMOJIYYCHH MCTAJIJIOB




4.12

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/If/’I

XUMHYECKUE PEAKIUU

5.1

Krnaccudukanus XMMUYECKHX peakuuil 1Mo pa3INyHbIM MIPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B pPEAKIMU BEUIECTB, IO TemioBoMy 3¢ ¢dekrty, 1mo

M3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUYECKUX YJIEMEHTOB

5.2

TernoBoit 3G hexT XMMUIECKOH peakiny, TEPMOXUMHUYECKNE YpaBHEHH. DK30-

1 OHAOTCPMHUUYCCKUE PCAKIUH. TCpMOXI/IMI/I‘IeCKI/Ie YpaBHCHUA

5.3

OKuUCINTEIEHOBOCCTAHOBUTEbHBIE peakiuu. OKHUCIUTENN U BOCCTAHOBUTEIH.
[Ipomieccbl  OKUCIEHWSI W BOCCTAaHOBJCHHUSA.  OJIEKTPOHHBIA  OamaHc

OKHUCJIMTEILHOBOCCTAHOBUTEIILHOM pC€aKuuun

5.4

Teopus 371EKTPOIUTHUECKON qucconrauu. KatnoHbl, aHHOHBI. DJIEKTPOIHUTHI U

HCOJICKTPOJINTHI. CunbHbIE U cla0bIe QJICKTPOJIUTLI. CreneHb AuCCoanmumn

5.5

Peaknum moHHOTO OOMEHA. YCJIOBHS TPOTEKAaHUS PEaKIMii MOHHOro oOMeHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPAaBHCHUSA peaKuHﬁ

Xumus u OKpYyKaromiasa cpeaia

6.1

BemecrBa n Marepuansl B IIOBCEIHEBHOM JKM3HM 4YeJOBEKa. be3omacHoe
UCIOJb30BAaHUE BELIECTB M XUMMUYECKUX peakuuil B jaboparopun U OBITY.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJICHHUAX

6.2

XUMHUECKOe 3arpsi3HEHHE OKpyXaromed cpelapl  (KHCIOTHBIE — JIOXKIM,
3arps3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpPeAOTBPALICHUS
[IpenensHas nomyctumas koHueHtpanus Bemects (IIJK). Ponp xumuu B
pelIeHNH HKOJOTHUECKUX TNpolieM. VYcCuileHue MapHUKOBOro »ddekra,

pa3pylieHue 030HOBOTO CJIOS

6.3

IIpumenenue cepsl, a3ota, ¢pocdopa, yriaeposaa, KpeMHHUS U UX COCIUHEHHUN B
ObITYy, MEIUIMHE, MPOMBIIIIEHHOCTH U CelbCKOM Xo3siicTBe. [Ipumenenue
METAJUIOB M CIUIaBOB (CTajlb, YYT'yH, IIOPAJIOMUHHM, OpoH3a) B OBITY U
MIPOMBIIIJIEHHOCTH UX coequHeHuH. [loHsTHe 0 KOppo3unu MeTayljioB, OCHOBHBIE

CITOCOOBI 3allIUTHI UX OT KOPPO3UU

6.4

[IpupoaHble UCTOYHUKK YIIEBOIOPOAOB (Yrojib, HPUPOAHBIM ra3, HedTb),

MPOYKTHI UX MepepaboTku (OEH3UH), UX PO B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHayasbHBIE TMOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCTMHEHMSIX
yriepozaa (MeTaH, 3TaH, STUJICH, alleTUIIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHas KUCIIOTA).
[onsiTue 0 OMOIOTMYECKN BaXKHBIX BEILIECTBAX: JKUpax, Oelkax, yrieBolax — U ux

POJIM B JKU3HU YCIIOBCKA




7 Pacuérsr:
7.1 1o hopMynaMm XUMHYECKHX COCAMHEHUM
1.2 Macchl (MacCOBOM) TOJIU PACTBOPEHHOTO BEIIIECTBA B PAaCTBOPE
7.3 10 XUMUYECKUM YPABHCHHSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus. 8 kiacc: yuel. ams obmeodpaszoBarenbHbix yupexxaenuit / O.C.
["abpuensH. - 3-¢ uz ., crpeotu. - M.: Jlpoda, 2022. - 286 c.
Xumusi. Kiacc: yue0. 1 ooieoopazoBatenbHbix yupexaenuit / O.C.

["abpuensH. - 3-e u3a., crpeoturt. - M.: [Ipoda, 2022. - 288 c.

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1. I'abpuensu O. C., Bockoborinukona H. I1., SmrykoBa A. B. HacronbHas kaura
yuntens. Xumus. 8 ki1.: Metonuueckoe nocodue. - M.: Ilpoda, 2021.

2. Tabpuensn O. C., AmykoBa A. B. Tetpanp 11s1 1a00paTOpHBIX OIMBITOB U
npaktuyeckux padot. 8 ki1. K yuebnuky O. C. ['abpuensna «Xumus. 8 Kiacey.
M.: dpoda, 2022.

3. lNabpuensu, O. C. Meroauueckoe nocodue k yueonuky O. C. 'aGpuensna
«Xumusy». 8 xmace / O. C. I'abpuensa. — M. : JIpoda, 2021. — 109.

4. T'abpuensiH, O. C. Metonunueckoe nocobue k yueonuky O. C. 'abpuensina
«Xumusi». 9 xknace / O. C. I'abpuensa. — M. : Jlpoda, 2021. — 108.

5. Xumus : TexHosiornueckue kapTol K yueouuky O. C. ['abpuensina «Xumus. 8
Kjacey : metoamdeckoe nocoodue / JI. Y. Acanoa. — M. : JIpoda, 2020

6. Xumus : TexHonoruveckue kaptol Kk yaeonuky O. C. ['abpuensna «Xumus. 9

KJacey : metoaudeckoe nocooue / JI. M. Acanoa. — M. : Jpoda, 2018



7. Xumust. 8 xi1.: KoHTpoapHble 1 mpoBepouHbie paboThl kK yueonuky O. C.
[Mabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Yiakosa u

ap. - M.: Ipoda, 2022. nanHbIe

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
http://www.chemnet.ru ['azeta « Xumus» u callT i yaurtens «5 uay Ha ypok
XAMHW

http://him.1september.ru Equnas xosnekius L{OP: [IpeamerHas koyuteKius
«XuMuUsD»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIE
skcriepuMenThl: xumusi. Komnekuust Poccuiickoro o0uieo0pa3oBaTeabHOTO
noprasa

http://experiment.edu.ru AJIXUMUK: caitt JI.FO. Anux6epoBoit

http://www alhimik.ru Becepoccuiickas onumnuana mkoIbHUKOB M0 XUMUH
http://chem.rusolymp.ru Opranudeckast Xumusi: JEKTPOHHbBIA YUEOHUK s
CpPEIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: SJIEKTPOHHBIA YUEOHUK
http://www hemi.nsu.ru OTKpBITHII KOJIISIK: XUMUS
http://www.chemistry.ru JluctanunoHHasi OJIMMIIHA/1A IO XUMHH:

TEJIEKOMMYHUKALMOHHBINA 00pa30BaTEeNbHBINA MPOEKT






