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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboueil 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
OoOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOIIMXCS CpPEICTBAMHU Y4YEOHOTrO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE coJiep KaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTepUCTUKHU COJICp>KaHMUs, PEKOMEHYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEIbHOM
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 COIepKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTSAX PEHIeHUs riIo0aabHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMupOBaHUS KYJIbTYpPhI IMYHOCTH, €€ 00IIeH 1 (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 TPOPECCUOHAIBHOM IS TEIHHOCTH;

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



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

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
colepkaHusi  y4eOHOro  mpeaMmeTa, KOTOpPbIM  ABISETCS  NeJarorudyecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TMOHSATUN
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€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOrO YPOBHS:

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

— Ilepuonnueckoro 3akona /. . MeHaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3U;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS O XUMHAYECKON COCTABIISAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ 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,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK 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



OpUOOIIEHNHM K HAy4YHBIM METOJaM I[IO3HAHUS TMPU M3YUYEHUU BEIIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

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

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHUIO PEUICHUH,
CHIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM KHU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCa0BUi, CITIOCOOCTBYIONMIUX MTPUOOPETEHHUIO 00YyYarOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKPY’KaoIlero MHpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— (QopmupoBaHue y oOyyaroummxcs T'yMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHSI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

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



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena wm BemectBa. DHU3MYECKUE CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMocCBsI3b KOIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMHUUYECKUX peaklui (COSTMHEHMS, Pa3JI0KEHUS, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(Gu3MUecKuX CBOMCTB O00pa3loOB HEOPraHMYECKUX BELIECTB, HAOJIOJECHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKCAHWE NPU3HAKOB MPOTEKAHMUSI XUMHUYECKHX peaklMil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4eHHE CIOCOOOB pa3/elieHHs CMeceil: C MOMOIbI0 MarHuTa, (pUIbTPOBaHHE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiue npeacTaBUTEIM HEOPraHNYECKHX BEILECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT U mpocroe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [Ipumenenune kucimopoaa. CrocoObl



MOJIYYCHHUS KUCTopoAa B J1abOpaTopuu W MPOMBINUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOIO0 3 eKTa, pazpyiieHrne 030HOBOTO CIOsI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOALl. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KHU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpaszyronue. Homenknatypa oxcuoB. Dusnyueckue M XUMHUUYECKUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. Ousnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3llaMh OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEOBAaHUE OCOOEHHOCTEH pPacTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



UCCIIEIOBaHNE O00pa3lloB HEOPraHMYECKHUX BEIIECTB PAa3IMYHBIX KJIACCOB,
Ha0JI0/IeHNEe U3MEHEHHSI OKPACKH MHAMKATOPOB B PACTBOpAX KHUCIOT U IIEJIOUEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOrO0 METajla JPYTMM M3 PacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a7ad o Teme «BaxHeimmue Kiaacchl HEOPraHUYECKHX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
yieMeHnToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. [loHsTHE O
IPYIIax CXOJHBIX JJIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHbBIE METAJLIbL,
rajlore€Hbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIbI
Y TUJIPOKCHU/IBI.

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnsl. DHU3NYECKUH CMBICT IOPSAKOBOIO HOMEpPA, HOMEPOB IEpUOAa U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
ANEKTPOHHBIX  000J04€K aroMOB TepBbIX 20 XUMHUYECKHMX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAUNIMYECKUX CBOMCTB IO TPYIIaM U MEPUOIaAM.

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

Xumuueckass cBsi3zb. KoBasieHTHas (ToJisipHasi W HEMOJSIpHAsl) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMHUECKUX AIIEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHus.  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Ipouecchl OKMCAEHUS U BOCCTAHOBIJIEHUS. OKUCIHUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peaKUuid
(ropeHue, peakliiy pa3IoKeHUsI, COEUHEHU).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX EeCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEWUTPOH, WOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TOPOJIBHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOICTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMUECKOW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

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

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMU, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o karanuse. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW pEaKUUU U TMOJOKEHUE XUMUUYECKOTO
paBHOBECHSI.

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



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil C  HKCIOJb30BaHUEM  METOJa
AIIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakuun noHHOro oOMeHa. Y clioBUsl MPOTEKAHUSI peaKUid MIOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BENIECTB, IMpOLECCAa JHUCCOLMAIIMU KHCIOT, MIEJIOYEe W  COJIeH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBaHme oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX —~ OPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OOmast xapakTepuctuka TrajoreHoB. (OCOOCHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHasi KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, MpPUMEHeHHe. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMUYeCKUe cBoMcTBa. OKCHIBI CEphl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnass kucioTa, (QuU3NUecKne ¢ XUMUYECKHE CBOWCTBa (00mmMe Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue ceppl u €€ coeIWHEHUH B mpupoge. XUMHUECKOe
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCICHMs. A30T, PacHpOCTpPaHEHHE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUEeCKUe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMHUYEeCKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpebl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosydyenue. Mcnonp3oBanne GpocdaToB B Ka4ECTBE MUHEPATBHBIX YIOOPEHU.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa u €€ conM, uX (PU3HYEeCKUe U XUMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: XKHUpPax, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumenenne. CoenuHeHHs KpeMHusi B mpupozge. OOmume mnpeacraBieHusi 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHUIMKAThI, UX UCIIOIb30BaHUE 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,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
raJlOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJB30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIMBaHuUs caxapa I0J JIeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, H3YYEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX yIOOpEeHUM, MoJydeHue,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXHO UCITOJIb30BAaHNE BHJIEOMATEPHUAIIOB), U3y4eHUe MoeJen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MpPOTHBOTa3a, MOJIy4YeHHE, COOMpaHUe, paclioO3HABaHUE U U3YUYEHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasiibl U MX COCAUHEHUSA

OO1ast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJIEHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUABl HaTpus MW Kanusa. lIpuMeHeHne 1EenouYHbIX METAUIOB W UX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. Baxueilne coequHEeHUs KalblUs (OKCHUJ, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHHSA. AM(POTEpHBIE CBOMCTBAa OKCHJIA M THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkemesa (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, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYE€CTBCHHBIX PEAKIMM HA MOHBI: MarHus, KJIbIHS, aJIOMHHUS, LIMHKA, JKEJe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJA [IUHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 Mo TeMe « Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

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

Xumuyeckuii IKCnepumenm:

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

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

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

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CrulaBbl, (PU3MUYECKHE BEIMYMHBI, €AWHULBI U3MEPEHUSl, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, 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
o0Opa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYeHHsS XHMHUU B EIUHCTBE yueOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYarOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMSA '

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuel o
IIEPEIOBBIX JOCTHXKEHUAX M OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATeNIbCKOM,  TBOPYECKOM W APYrMX  BHJAAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OSTOW Y4YEeOHOW EeATENbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEICTABICHUS O BEUIECTBE M XMMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH WU COCTABJISIOLIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOJHOM CPEJIOW, O POJIM XMMHUH B TO3HAHUH 3TUX 3aKOHOMEPHOCTEMN;

[T03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH()OPMAIIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Yy4eOHBIMU TEKCTaMH, CIPaBOYHOM



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPAaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOs1, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUI0 TTpodeccuii U TpyJa pa3TuyHoOro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIECTBOBAHUSI, IOHUMAaHUE LIEHHOCTU 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuUJ1 0€30MacHOT0 MOBEICHUSI P padOTeE C BEILIECTBAMHU, a TAKKE B CUTyalIUsX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TIJIO0AJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM U MYTeW HUX PEIICHHUS MOCPEICTBOM METOJIOB XUMUU,
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 YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MpPeAMETOB (OPMHUPOBATH IMPEACTABICHHUE O I[€TOCTHOU



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

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aeiicTBU:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHWI: PACKPhIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHUS 17151 OOBSICHEHUS OTJICJIBHBIX (PAKTOB U SBJICHUM, BEIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHAYKTHUBHBIC, I€TyKTUBHbBIC, 110 aHAJIOTUH),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUNA 3HaK (CUMBOJ dJIeMEHTa), XUMHueckas ¢GopMmyia W YypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEHICHUH Y4eOHO-TI03HABATENbHBIX 3314, C YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKU U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIHi,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3y4aeMbIX MTPOIIECCAX U SBJICHUSX.

ba3oBble ucciaeaoBare/bCKue 1eCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJis (hOPMHUPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpPETEHUE OMNbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMH W TIPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro Pe3ynbTaT, popMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
pa3IMYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIYyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
UHGOpPMAIlMM W COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJUMBIX JUIS BBIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOWpAaTh ONTUMANBHYIO (hOpMY MpeAcTaBIeHUs UHpopMauu 1
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

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

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBY  OOCyXJaemMol  TeMbl, (POPMYJIHpPOBATb CBOM  MPEIJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh NPE3EHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
nabopaTopHOI pabOTHI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

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

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSITENIbHO ONPEEHATh LEIU JEATEIbHOCTH, IUIaHUPOBATH,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM JCUCTBUUA MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATBI

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



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIbHOCTH 1O  TOJYYEHHI0 HOBOTO  3HAHUS, €ro  HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE 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 HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiinm,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIEHTPAIKsi) B PaCTBOPE;

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

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

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

e packpbiBaThb cMbIci Ilepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHMSI, 3aKOHA ABOTaIpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», mManeie u
OONBIIME TIEPHOJBI, COOTHOCHTH OOO3HAYEHHUsS, KOTOPHhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



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

KJIacCU(PUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHWUYECKHUE BEICCTBA,
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 MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHUYECKOTO »dJIeMEeHTa 10 ¢dopmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CUHTE3, CpaBHEHHE, 0000IIeHHEe, CHUCTeMaTHU3aluIo, KIacCU(PUKAIUIO,
BBISIBJICHUE TPUYMHHO-CIICACTBEHHBIX CBSI3€d — JUISI M3YyUYECHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeIoBaTh  NpaBWJIaM  TOJB30BAHUSA  XUMHUYECKOM  MOCyIoW |
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MacCOBOM JIOJIEM PaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy o0yuenus B 9 kjiacce npeaMeTHbIC pe3yJibTaThl HA 0230BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKIMsi, XUMUYeCKasi CBsI3b, TEIIOBOU 3(PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peaKUuH, MPEAeSbHO JOMyCTHUMAas
xoHuenTpanus [1/IK Bemecrna;

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

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opMmylie, XapakTep Cpelibl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIHUCHIBATH U XapaKTepHU30BaATh
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  XapaKTEPUCTHUKAMH  CTPOEHHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYII C YUETOM CTPOEHUS MX
aTOMOB;

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

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIUDUUYECKUE XUMHYECKHE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAILLIEHHBIE YPABHEHUS PEAKIIUN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIPHYIO U MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEeHTa 10 dopmyle
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

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

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

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEeIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlii0, BBISBICHHE
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoaudecTBO yacoB
Ne HaumeHnoBaHue pa3aesioB u JuiekTpoHHbIE (HUGPOBbIE)
KonTposbHbie IIpakTuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumus — BakHas 00J1acThb

11 €CTEeCTBO3HAHMS U 5 0 5 bubnuorexa [{OK

' MPAKTUYECKOM IESATEIbHOCTH https://m.edsoo.ru/7f41837c

YyeJIOBEKa

12 BemrecTBa 1 XUMU4YECKHE 15 0 0 bubnunoreka LIOK

' peaxIuu https://m.eds00.ru/7f41837¢c

Htoro no paznemny 20

Pa3nen 2. BaxkHeiiune npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. [lonsitue 6 0 0 bubmmoteka IIOK

' 00 okcuaax https://m.eds00.ru/7f41837¢c
59 Bonopon. Ilonsarue o kucimorax 3 1 9 bubmmnoreka HOK

' U COJSIX https://m.eds00.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 0 1 bubmmoteka IIOK

' OCHOBaHUSX https://m.eds00.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 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
https://m.edsoo.ru/7f41837c

[Tepuonuueckuii 3aKOH U

31 [Tepuonuueckas cucrema - bubnmnoreka HOK
XHUMHYECKUX djeMeHToB /I, 1. https://m.edsoo.ru/7f41837c
MenaeneeBa. CtpoeHue aTroma
XuMu4ecKas CBSI3b. Bu6miorexa LIOK

32 OxucamTensHo- 8 https://m.eds00.ru/7f41837c
BOCCTAaHOBUTEJIHHBIC PEAKIIHH

Hroro mo paszey 15 E;I[inlpllr(r)f:;(si? rouﬁf4l837c
PesepBHOE Bpems 3 bubmorexa [JOK

https://m.edsoo.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

Kosau4vecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/ P Kourpoubnbie  IIpakTuyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcsl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
[ToBTOpenue u yrirydsieHre 3HaHUN bubnuorexa [JOK
1.1 5 0 0
OCHOBHBIX Pa3/iesioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 1 0 bubnuorexa [JOK
' peaxiuit https://m.eds00.ru/7f41a636
DNEeKTpOoNIUTHYECKAs JUCCOLUALIMS. bubnuorexa [JOK
1.3 8 0 1
XUMHUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO6m1ast XxapakTepruCTUKa XUMUUYECKHUX 4 1 1 bubnuotexa [JOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 bubmmorexa [OK
' Py - ~eP https://m.edso00.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCcTHKa XUMUIECKUX Eub 1OK
nOIMOTEKA
2.3 VA- LA 7 0 1
OTICMCHTOB TPYMIEL A3OT, docop  nx https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCcTHKa XUMUIECKIX
2.4 aiieMeHToB IVA-rpymnel. Yriepon u 8 1 2 bubnnorexa [IOK
' . 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 Baxkueie MeTaibsl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Paszpnen 4. Xumus u oxkpyxaomas cpeaa
4.1 BentecTtBa 1 Marepualibl B KA3HU YEJIOBEKA 3 Bubmorexa ITOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa LHOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoubusie | Ilpakruyeckue
n/n Bcero u3ydyeHusi  obOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
1 IIpenmer xumuu. Pone XuMuu B KU3HU 1 0 0 bubnuorexa [JOK
yejioBeka. Teja U BelecTna https://m.edsoo.ru/ff0d210c
2 [TousaTHE O METOMAX HO3HAHUSA B XUMUHA 1 0 0 E:fgﬁfg;gﬁﬁf 042276
[IpakTuyeckas padora Ne 1 «IIpaBuia
paboThI B 1a00OpaTOpUH U IPUEMBL bubnuorexa [JOK
3 1 0 1
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0OBaHUEMY
YucTele BemecTBa U cMecH. CIIoCOOBI bu6mmoreka [IOK
4 . 1 0 0
paszeieHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTiueckas pabota Ne 2
5 «1£)a3 eJeHue CI\IZeceﬁ (Ha mpumepe 1 0 1 bubmmorexa [OK
a . PHMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKHU MTOBAPEHHOM COJN)»
bu6mmoreka [JOK
6 ATOMEI H MOIICKY I 1 0 0 https://m.edsoo.ru/ff0d2a6c
7 XuMHU4YecKue 3J1eMEHTHI. 3HaK! 1 0 0 bu6mmorexa [IOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
8 II 1 0 0
POCTHIE H CHOAIHE Betfiectna https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 0 0 bubmmorexa [JOK

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 ITOCTOSIHCTBA COCTaBa BEIIECTB.

bubmuoreka [JOK
10 X .B
uMiieeKas (popuyna. Banentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHYECKHUX JIEMEHTOB
OTtHocuTenbHAas aTOMHAs Macca. bubmuorexa [JOK
11
OTHOcHTENbHASA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHAYECKOr0O bubmuorexa [JOK
AJIEMEHTA B COEAMHEHUU https://m.edsoo0.ru/ff0d350c
13 KonunuectBo BemecTBa. Moib. bubmuoreka [JOK
Momnspnas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u ycioBus IPOTEKAHUS bubnuoreka [IOK
15 .
XAMHYECKHUX PEaKUi https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MacChl BEIIECTB. bubnnoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucienust KoaudecTBa, MacChl
17 BEIIECTBA M0 YPABHEHUSIM XUMHYECKUX bubmorexa [JOK
n N P https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanms XuMruaeckux peakiuit
18 (coenMHEHUs, PA3NOKECHUS bubmmorexa [OK
8 P : https://m.eds00.ru/ff0d3f34
3aMeleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIOoNeauCT. O000IIeHe U bubmmorexa [OK
H T, Hvl https://m.edsoo.ru/ff0d40c4
cUCTEeMaTH3aIus 3SHAaHUI
20 O606mienue o Teme «BetecTa u bubnmoreka [JOK
XUMHUYECKUE PEAKIIUN 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
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

IIPOCTOC BECUIECTBO. O30H

dusnyeckue 1 XUMUYECKHE CBOKMCTBA

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 LHOK
patop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 PeKT XUMUIECKOI
24 peaKiuy, MOHATHE O bubnuoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
SHJIOTEPMHUUYECKUX PEAKITUIX
TormuBo (He(Th, YrOiIb U METaH).
25 3ar $I3H€}EI/I€(1];O3 ’ a, CIIOCOOBI iro bubmorexa LHOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHHS
[IpakTuueckas padbora Ne 3 o Teme
26 «[Tony4yenne u cobupanue KUCI0poia bubmmorexa [OK
i N p posa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €r0 CBOWCTBY
97 Bonxopon — aneMeHT U mpocToe bubnnoreka [JOK
BelecTBo. Haxoxxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 dusnyeckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIOTAX U COTAX bubmmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI ToTydeHust BOJAOPO/Ia B bubnuorexa [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTiueckas padota Ne 4 o reme
bu6mmoreka [IOK
31 «[Tomyuenue u cobupanue BoJ10poJia,

HU3YUCHHUC €TO CBOICTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MoutsipHbIii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Breruucienns o0b€Ma, KOIU4ecTBa
33 BEII[ECTBA r'a3a M0 €ro U3BECTHOM bubmorexa LHOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA I 00BEMY
Breraucnenns o005EMOB ra3oB 1Mo
34 ABHEHMIO PEAKIIMU HA OCHOBE 3aKOHA bubmmorexa [TOK
yp . peak N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH T'a30B
35 ®du3nYeCcKue U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bubmuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HacbleHHbie
37 u HeHacmpeHHmE acTBOphI. MaccoBast bubmorexa [JOK
H PACTBOPHL- https://m.eds00.ru/ff0d5b40
JIOJISI BEIIECTBA B pacTBOpE
[IpakTuueckas pabora Ne 5 o teme
38 «IIpurorosiieHHE PACTBOPOB C bubnnorexka [JOK
onpenenEéHHON MacCOBOU J101EN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 O6061enne o Teme «Kucnopos. bubmmorexa [IOK
Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KiacCupUKAIIUS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX bubmorexa HOK
’ 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
OCHOBAaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccuduxarms, bubnmoreka [JOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [Tonydyenune u XuMHYECKHE CBOMCTBA bubnunoreka [HOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Coiu (cpeaHue): HOMEHKIIATYpa,

46 CHOCOéLII) T10J1 )CHI/I}I XI/IMI/I‘{Z(];:)KI/IC bubmorexa LIOK

. yi ’ https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTuyeckas pabora Ne 6. Pemenue

47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnunoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHEHMI»

48 I'enernueckas cBsI3bp MEXKY KJIacCaMu bubnuorexa [JOK
HEOPraHWYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50

bu6mmoreka [IOK

49 O0o001IeHNEe U CHCTEMAaTH3alKs 3HAaHUH

- . https://m.edsoo.ru/00ad9ch2
O06o0mIeHre 3HaHUH 10 TeMe
50 "OCHOBHEIE KJIaCChI HEOPTaHUYECKHUX bubmorexa [JOK
. P https://m.edsoo.ru/00ad9ela
COCTMHCHUI
[TepBbIe TOMBITKA KIIACCH(PUKAITAN
51 XUMHYECKHX 3IeMeHTOB. [loHsTHE O bubmorexa [JOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJIHBIX dJICMCHTOB
Ilepuoanueckuii 3aK0H U
52 [Tepunoanueckasi CHCTEMa XMMHYECKUX bubmorexa HOK
P https://m.edsoo.ru/00ada52c
anemenToB 1. . Menneneepa
bu6mmoreka [JOK
53 [lepuoael, rpynmnsl, IOATPYIIIBI 1

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

bubmuoreka [JOK

>4 snaep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000I04YeK
55 aToMoB 3JieMeHTOB [lepuoanueckoit Bubmaorexa ITOK
https://m.edsoo.ru/00ada6bc
cuctemsl J. 1. Menaeneepa
XapakTepucTuKa XMMHUECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHHUIO B bubmuorexa [JOK
ITepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuognyeckoro 3akoHa st
57 pa3BuTUs HayKu U npaktuku. 1. 1. bubnnorexa [HOK
MenpeneeB — y4€HbIN, MIEIArOT U https://m.edsoo.ru/00ada96e
rpaKAaHUH
58 PesepBHblit ypok. O6o01IeH e U bubnnorexa [HOK
CHCTEMATU3alNS 3HAHU N https://m.edsoo.ru/00adb33c
59 O06o0011eHre 3HaHUI 10 TeMe bubmmoreka [IOK
«CTtpoenue atoMa. XUMHUUYECKasi CBA3b» https://m.edsoo.ru/00adb486
60 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuoteka [JOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
61 VomHast XHMHECKas CBs3D https://m.edsoo.ru/00adac34
62 KoBasileHTHas nonasipHas XUMHUYECKas bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHast HenmonsipHasi XUMHYECKas bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
64 CTeneH, okHCICHIS https://m.edsoo.ru/00adae28
65 OKHCIATENTbHO-BOCCTAHOBUTEIHHBIC bubnmuotexa [JOK
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peakIuu

https://m.edsoo.ru/00adb076

bu6mmoreka [IOK

66 OKHUCIATEIN U BOCCTAHOBUTEIN 1 https://m.eds00.ru/00adb076
Pese i1 ypok. O0001enne
PBHEUL YP 111 e bu6mmoreka [IOK
67 cUCcTEMAaTH3alis 3HaHUH 110 TEME 1
https://m.edsoo.ru/00ad9ch2
«CtpoenHne aroma. XUMUYECKasi CBS3h)
68 PesepBublit ypok. O6o0mIeHNE 1 1 bubmumoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Kourpoabsubie | IIpakTuueckue op
n/n Bcero u3ydyeHusi =~ odpa3oBaTesIbHbIE
padoTshI padoTshI
pecypchl
Ilepnonnueckuii 3aK0H.

1 [Tepuonuueckas cuctema 1 0 0 bu6mmoreka [IOK
XHUMHYECKUX d1eMeHToB /I, . https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHUYECKHUX DJIEMECHTOB 1 0 0 bubmorexa LHOK

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

3 Knaccudukanus u HoMeHKIaTypa 1 0 0 bubnnoreka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMu4yeckoi CBS3U U TUIIBI 1 0 0 bubmuorexa [JOK
KPHUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6

5 Krnaccudukanus XuMuueckux 1 0 0 bubnuoreka [IOK
peaKuurii Mo pa3IM4YHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
KonTponbnas padorta Nel mo teme

6 «IToBTOpeHue u yriy0neHue 3HaHu 1 1 0
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca
[ToHsiTHE O CKOPOCTH XMMHYECKOU

7 eaknuu. [ToHATHE O TOMOTE€HHBIX U 1 0 0 bubmmorexa [TOK
P ’ https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIIMIX
[ToHsATHE 0 XUMHYECKOM PaBHOBECHH.

8 ®daKTOopkl, BIUSIONINE HA CKOPOCTh 1 0 0 bubmorexa HOK

pbl, N P https://m.edsoo.ru/00adc28c
XUMHUYECKON PEaKLUU U MOJIOKEHUE



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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XUMHYECKOI'O paBHOBECHUA

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUUECKON
10 nccorranuu. CHIbHBIE U ci1a0ble buGnnorexa LIOK
8 HHat. https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HMonurnle ypaBHEHUS pEAKIIUN Bubmaorexa ITOK
yp peartt https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAaHUIl B CBETE IPEACTABICHUN bubnmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 PJIEKTPOJUTHYECKON JUCCOIHAITTT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 IPENCTABIEHUNA 00 bubnmorexa LOK
pedl . https://m.edsoo.ru/00add8b2
AICKTPOJUTHYECKON JUCCOIHAITIT
14 TTonstue o ruapoanse coje bubmmorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3AIIHS bubnuoteka [JOK
3HAaHUHU https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Pernrenne skcriepuMeHTAIBHBIX bubmmorexa HOK
p https://m.edsoo.ru/00addbfa
3aauy»
OO01ast XapakKTeEPUCTHUKA TaJIOTEHOB.
17 XI/III\JdlI/I‘{eCKI:/Ie CBEﬁCTBa Ha IIpUMeEDPE bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
XJIopa
KonrtponsHast pabora Ne2 o reme
18 «DNEKTPOIUTHUECKAS TUCCOIIUAIIUA Eubmorexa IIOK
p a HHATHL https://m.edsoo.ru/00addec0
XHUMHUYECKUE PEAKIIUU B PACTBOPAX))
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

20 «[Tony4yenue conssHON KUCIOTHI bubmmorexa [JOK
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/1, CTpOeHHUE, bubnuoteka [JOK
24 .
(bu3nuecKkre U XUMHUYEeCKHe CBOHCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KMCIIOTAa,
25 (pI/BI/IquKI/IE " XI/II\IZI/I‘{eCKI/Ie bubnuorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XUMUYECKUE peakilnu, JIexalirue B
OCHOBE ITPOMBIIIJIEHHOTO criocoba
26 MIOJIyYEHUS CEPHOM KUCIIOTHI. bubnuoreka [IOK
XHWMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaloIlen cpelibl COETUHEHUSIMU
cepsl
97 BrruncieHnue MaccoBOM TOJIH BEIXOJa bu6mmorexa [IOK
MPOYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
28 OO01mmas XxapakTeprCcTHKa SJICMEHTOB bubmmoreka [JOK
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VA-rpynmsl. A30T, paclipoCTpaHeHHE
B IIpHUpoae, Gu3nyecKue u
XUMHUYECKHE CBOICTBA

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

AMMuak, ero ¢puznyeckue u

29 XUMHUYECKHUE CBOMCTBA, MOTYYECHUE U bubmorexa [JOK
> HOIYA https://m.edso0.ru/00adf004
MIPUMCHCHHE
[TpakTtuyeckas padora Ne 3 o Teme
30 «[lomydyeHre aMMuaka, U3y4eHHE ero bubmorexa HOK
. i St https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCIOTA, €€ (hU3MIecKue u bubnnoreka [JOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aAMMOHHUSI B KQUECTBE MUHEPATbHBIX

32 oOpeHui. XMMHUYECKOe bubmorexa [JOK
yAOPP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl
COCTMHEHUSIMH a30Ta
docop. Oxeun docdopa (V) u

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

p L https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIyYeHHE
Hcnonb3oBanue GocdaToB B

34 KaueCcTBe MUHEPAIbHBIX YI00pEHUH. bubnunorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
dbocharamu
Vruepon, pacupocTpaHeHNE B

35 npu I(:ﬂe (ri))mnlzlecxll)/le Y XUMHYECKUE bubmorexa HOK

PUPOE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcuapl yriaeposaa, ux GU3nIecKue u bubnmuotexa [JOK

XHUMHUYECKHUE CBOMCTBA.

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

37 VYronbpHas KUcIoTa U €€ COu bubmmorexa [JOK
https://m.edso0.ru/00ae006¢c
[IpakTtuyeckas padora Ne 4 o Teme
"IlosryueHune yrieKuciioro rasa. bubmumoreka [IOK

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

[TepBoHavabHBIC TOHATHUS 00
39 OpraHMYeCKHX BEIICCTBAX KaK O bubmorera [JOK
P https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepo/ia
40 Kpemuuii u ero coequHeHus bubmorexa LHOK
p A https://m.edsoo.ru/00ae080a
[IpaxTuueckas padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnuotexa [JOK
«BaxkHeume HeMeTaJUTbl U UX https://m.edso0.ru/00ae0bf2
COCUHEHUS»

KonTtponbHast pabota Ne3 o reme
42 «BaxxHeinme HeMeTaJlJIbl U UX bubmorexa HOK
https://m.edsoo.ru/00ae0e18
COCUHEHUS»
OO61mas xapakTepuCcTHKa XUMUYECKUX
3JIEMEHTOB — METAJLJIOB.

43 Merammnyaeckas CBsI3b U bubmuorexa [JOK
METAJUTNYECKasi KpUCTAIITAYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METAIIJIOB
XUMHYECKHE CBOMCTBA METAJITIOB.

. bubmuotexa [JOK

44 DNEKTPOXUMHYECKUN PsijL

HaHpH)KCHI/Iﬁ METAJlJIOB

https://m.edsoo0.ru/00ael156
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OO6mwe crmocoOb! MOTyYeHUS
meTaiuioB. CruiaBel. Beruncienus mo

45 aBHEHUSIM XUMHYECKUX PEaKIi Bubmaorexa ITOK
P PeaKIH, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEarcHTOB COJICPIKHUT
MIPUMECH
46 IlonsaTHe 0 KOPPO3UU METAILIIOB buGnnorexa [IOK
PP https://m.eds00.ru/00ae1278
bubmuoreka [JOK
47
[Henoumsie meramel https://m.edsoo.ru/00ael4b?2
48 Okcubl ¥ THAPOKCUIBI HATPUS U bubnnoreka [JOK
Kanus https://m.edsoo.ru/00ael14b2
49 [IlenoyHo3eMeENbHBIE METAILTIBI — bubnuorexa [JOK
KaJIbIIMA ¥ Maroui https://m.edsoo.ru/00ae15e8
50 Baxueine coefMHEHNS KaJIbLIUS bubnmorexa LHOK
a 1 https://m.edsoo.ru/00ae15e8
51 O000I11IeHNE U CUCTEMATHU3AIUS
3HAaHUHU
JKEcTKOCTh BOMBI U CIIOCOOBI €€ bu6mmoreka [JOK
52
YCTPaHEHUS https://m.eds00.ru/00ae1886
[IpakTuueckas padora Ne 6 o Teme
53 "YKEcTKOoCTh BOABI 1 METOBI €8 Bubmorexa ITOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bu6mmorexa [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/I,I[BI, TUAPOKCUABI U COJIM KEIIE3a

bubmuoreka [JOK

> (1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 O0001IeHre U cUCcTeEMaTU3 AU
3HAHUU
[IpakTrueckas padota Ne 7. Permenue
59 SKCIEPUMEHTAIBHBIX 33724 M0 TEME bubnunoreka HOK
«Baxnennme MeTajuibl 1 UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Beruncnenus mo ypaBHEHUSM
XUMHYCCKHUX PEAKIIHiA, €CJIN OJIUH U3
peareHToB JiaH B U30BITKE WU bubnuorexa [JOK
60
COAEPKUT pUMecH. Beruncnenus https://m.edso0o.ru/00ae1750
MaccOBOM JOJIH BBIX0Ja MPOAYKTA
peaxkuuu
61 O06o00611eHre U cucTeMaTH3alus
3HaHUU
KontponsHast pabora Ne4 o reme
62 «BaxHeinnme MeTaibl 1 UX
COETUHEHUS
63 BemectBa u marepuassl B bu6mmoreka [JOK
MOBCEIHEBHON XU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpY>KaroIleu 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 3HAaHUH https://m.edsoo.ru/00ae0d0a
67 PeseprubIil ypok. O60061eHIE 1 bubnmuotexa [JOK
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cucreMarusanua 3HAHUM

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

68

PesepBHbIil ypok. O60011eHIE 1
cUCTeMaTH3aIus 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)IG XUMHWYCCKUC ITOHATHS)

11

pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKMX TIOHATHW: aTOM,
MOJIEKYJIa, XHMHUYECKUH DJIEMEHT, IPOCTOE BEUIECTBO, CIIOKHOE
BEIIIECTBO, CMECh (OJHOPOJHAS W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCUTENIbHAs aTOMHAsi M MOJIEKYJISIpHas Macca, KOJHUYECTBO
BEILIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JOJISI XUMHYECKOIO
JJIeMEHTa B COEAMHEHUHU, MOJISIPHBIM 00BEM, XUMUYECKas pPEaKius,
KIacCU(pUKallMsg  peakIHil: peakud  COEAMHEHHUs,  pPeakluu
Pa3NOKEHUS, PEAKIUU 3aMEIICHUs, peakIuu OOMEeHa, OJK30- |
SHAOTEPMUYECKUE PEAKIUU, TEToBo 3 (hEeKT peakiuu, pacTBOp,

MaccoBas JI0JIS BeIIecTBa (MPOIEHTHAsI KOHIIEHTPAIKs) B PaCTBOPE

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHATUU H

MIPUMCHATH OTU IMMOHATHSA ITPU OMMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

13

MCIOJIb30BAaTh XUMHYECKYI0 CHMBOJMKY JIi COCTaBJIeHHUS (Hopmyi

BCIICCTB U ypaBHCHI/Iﬁ XHUMHUYCCKUX pCaKLII/II‘;I

14

PaCKphIBaTh CMBICJI 3aKOHOB COXPAaHCHUA MacCChI BCIIECTB,
MMOCTOAHCTBA COCTaBa, A4ATOMHO-MOJICKYJIAPHOI'O Y4YCHUA, 3aKOHA

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHLIX

COCOAUMHCHUAX

1.6

KJIaCCU(UIIUPOBATh XMMHUYECKHUE PEAKIMH (110 YHUCIy U COCTaBY

YUYaCTBYIOUIMX B PEaKIUH BEUIECTB, 110 TEIIOBOMY 3 dekTy)

1.7

BBIUUCIISTh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacchl

BCIICCTB




1.8

BBIUHCIIATH MACCOBYIO JIOJNIIO XMMHYECKOTO JJIeMEHTa Mo (opMmylie

COCAMHCHUS,

1.9

BBIYHUCIIATH MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METO/bI MMO3HAHUS — HAOIIOJICHUE,
U3MEpeHue,  MOJEIMPOBAaHUE,  HKCIEPUMEHT  (peajbHbld U

MBICJICHHBIN )

ITo Teme: «Baxueimme MMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

pacCKpeiBaTb CMBICI OCHOBHBIX XHMHUUYCCKHX MMOHSATHUH: OKCHI,

KHCJ10Ta, OCHOBaHUEC, COJIb

2.2

OIIpCACIIATh INPUHAMJICIKHOCTL BCHICCTB K OHpeI[eJ'IéHHOMy KJ1accy

COeIMHEHUH 1o Gopmyam

2.3

KHaCCPI(bHHI/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHWMUYECKHE CBOIMCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXkAasi OMHUCAHHE MpPUMEpaMu

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKI_II/Iﬁ

2.5

IMPOrHO3NPOBATH CBOICTBa B€IIECTB B 3aBUCHMOCTH OT HX
KauCeCTBCHHOI'0O COCTaBa, BO3MOKHOCTHU HPOTCKAHUA XUMHUYCCKUX

npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

cleloBaTh IpaBWJIaM IIOJb30BaHUS XHUMHUYECKOW TOCYyIOHM U
1a00paTOpHBIM 000pY/IOBaHHEM, a TaKXKe IMpaBUiIaM OOpaIleHUs C
BEUIECTBAMH B COOTBETCTBHUM C HMHCTPYKIHUSMHU 110 BBIIOJIHEHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB MO MOJYYEHHUIO M COOUpPAHUIO
ra3oo0pa3HbIX BeIIEeCTB (BOAOpOAAa M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB € ONPEAEIIEHHOM MacCOBOM JIOJIEW PacTBOPEHHOIO
BEUIECTBa, MJIAHUPOBATh U MPOBOJAUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacrlo3HAaBaHUIO PAacTBOPOB IIEJOYEH M KUCIOT C IOMOIIBIO

MHAUKATOPOB (JakMmyc, ¢peHondTaaert, MEeTUIOPaHXK U IpyrHe)

2.7

MMpOBOAUTDH pvaéTH 10 YPaBHCHHUIO XUMHYISCKOMN pcaknuuu

I[To Tteme: «llepmogmyeckuii 3akoH u Ilepmogmyeckas cucrema
xumuyeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aToMoB.

Xumudaeckas cBa3b. OKHCIHUTENFHO-BOCCTAHOBUTEIIHLHBIC pEeakuumn»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKMX IOHATHMU: SAPO aToMa,
AIIEKTPOHHBIA CIIOW aToMa, aTroMHas OpOWTalb, paauyc aToMma,

XUMHYECCKass CBA3b, IOJISIpHAad W HEIOJISIPHad KOBAJICHTHas CBA3b,




ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBSA3b, HOH, KAaTHOH, AaHHOH,

CTCIICHb OKUCJICHUA

3.2

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

3.3

ONHKCHIBATh M XapaKTepHu30BaTh TabimuHyo ¢Gopmy llepuogmueckoii
CHUCTEMBbl XMMHUYECKHMX 3JEMEHTOB: pa3nyaTh IOHATUS «TJIaBHas
noarpynna (Arpynma)» u «amobouyHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHEY IIEPpUOabI

3.4

packpsiBaTh cMmbica [lepuonmnueckoro 3akona .M. Menpneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYCCKHUX DJJIEMCHTOB OT HX IIOJOKCHHUSA B HepHOﬂHHGCKOﬁ

CHCTCMC

3.5

COOTHOCUTHh  0003HAu€HHs, KOTOpble HUMEITCs B  Tabiule
«Ileppuoguueckass  cucreMa  XUMHYecKux  anemeHtos  J.M.
MeneneeBay ¢ 4YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB
XMMHYECKHX DJIEMEHTOB (COCTaB M 3apsaja  A1pa, oOllee Yucio

9JICKTPOHOB U PACTIPCACIICHNUC UX I10 SJICKTPOHHBIM CJ'IOSIM)

3.6

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

COCOAUMHCHUAX

3.7

9 KJIACC

ONpEeNeNsATh BUJl XUMHYECKOM CBsi3W (KOBAaJIGHTHAass W HMOHHAs) B

HCOPTaHUYCCKUX COCAUHCHUAX

Kon
NpoBepPsieMoro
pe3yjabTara

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

1

ITo Teme: «BemiecTBo U XUMHUYECKas peakuusa»

11

pPacKphIBaTh CMBICT OCHOBHBIX XHUMHYECKHX MOHATHH: pPacTBOP,
AIIEKTPOJIUTHI, HEIEKTPOJIUTHI, AIIEKTPOJIUTHYECKAs JAMCCOLIMAINS,
peaknuu MOHHOTO OOMEHa, KaTallm3aTop, XMMHYECKOe paBHOBECHE,
o0Oparumble u HeoOpaTUMbIe peakuuu,
OKHCIIUTEIbHOBOCCTAHOBUTEIILHBIC peaKIuH, OKHCIIUTEI,
BOCCTAHOBUTEINIb, OKHCICHHE W BOCCTAHOBJICHHE, aJIOTPOIUS,
ampoTepHOCTh,  XMMHYECKass  CBA3b  (KOBAJCHTHAs, HOHHAs,

MeTaHJII/I‘-ICCKaH), KpUCTAJJIMYCCKasA peméTKa, CIlJIaBbl, CKOPOCTb




XUMHUYECKON peakiuu

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHWMHYCCKHUX MOHSATHUUA H

IIPUMCEHATH OTHU IMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

13

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

WOHHOI0 00OMeHa

14

pPaCKpeIBaTh CYIIHOCTH OKHCIIMTCIBHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCca ATHX PeaKIuii

1.5

IIPOBOJIUTH PACUETHI 110 YPABHEHHUIO XUMUYECKOU peaKkIuu

IIo Temam: «HemeTamnsl M uX cOeOUHEHUS» M «MeTamabl U HUX

COCAUHCHUA

2.1

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE U crieln(PUIECKue XUMUIECKUE
CBOMCTBAa TPOCTBIX U CIIOKHBIX BEHIECTB, MOJTBEPKAas ONMUCAHUE
prUMepaMu MOJIEKYJISIPHBIX ¥ HOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX

XAMHYECKHUX PEaKIUi

2.2

COCTAaBJIATHL YPAaBHCHUA peaKHHﬁ, MOATBCPKAAIOMIUX CYHICCTBOBAHHC

TeHETUYECKOM CBA3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIIACCOB

2.3

IMPOrHO3NPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHHA,
BO3MOXHOCTH HPOTCKAHUSA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

2.4

CIEOBaTh MpaBUJIaM IMOJb30BAHUS XUMHUYECKOW MOCYyIO0H U
71ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJHEHUIO
1a060PaTOPHBIX XMUMHUUYECKUX OMNBITOB IO TMOJTYYCHHIO U COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (aMMMaKa U YTIIEKHUCIIOro ra3a)

2.5

NPOBOJUTHh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3IMYHBIX BEMIECTB: PACMO3HABATH ONBITHBIM MYTEM XJIOPHUI-,
Opomuza, wuomuna, kapbonar, ¢ocdar, cumukKar, cyabdart,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3YYCHHBIX METaJUIOB,

MNPUCYTCTBYIOIIHEC B BOOAHLIX paCTBOpPAX HCOPTraHNYICCKUX BCIICCTB

[To Teme: «XuMUs 1 OKpY>KaroLIas cpear

3.1

pacKpbIBaTh CMBICII OCHOBHBIX Xumuyeckux mnoHaruit: [IJIK

BEILIECTBA; KOPPO3HS METAIIIOB

3.2

MNPUMCHATE OCHOBHBIC OIICpaluunu MBICITUTEIIEHOM JCATCIIBHOCTH —




aHAIM3 W CHUHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTeMAaTHU3aINIO,
BBISIBICHUE TPUYUMHHO-CICACTBEHHBIX CBSI3eM — I HM3y4YeHUS
CBOMCTB BEILECTB U XUMHUYECKUX PEAKIUN; €CTeCTBEHHOHAYUYHbIC
METOAbl TO3HAaHWUS — HAOJIOJIEHWe, HW3MEpPEHHEe, MOJICIUPOBAHHE,

9KCIIEPUMEHT (peajbHbIN U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

11

[Ipenmer xumuu. Poiap XMMHM B KU3HM 4e€lOBeKa. XHMHUS B CHCTEME HaykK.
Tena m BemecTtBa. @U3MYECKHE CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

1.2

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

pas3aeneHus cMecen

1.3

ATOMBI ¥© MOJICKYIJIBI. Xumuueckue dyeMeHThl. CHMBOJIBI XHUMHYECKHX

3JICMCHTOB. HpOCTHe H CJIO0KHBIC BCIICCTBA. ATOMHO'MOJ’IeKynﬂpHOG YueHUue

1.4

Xumnueckas popmyia. BaleHTHOCT aTOMOB XMMHYECKUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENBbHas  aTOMHas  Macca.
OTtHOcHTeNbHAs MOJIEKYJIIpHAs Macca. MaccoBas 0J1sl XUMHUYECKOTO dJIEMEHTa

B COCAMHCHUU

1.5

KomnuectBo BemectBa. Moisib. MossipHas macca. B3anMoCBs3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacué€rel mo dopmymnam

XUMHNYECKUX COC}II/IHCHI/Iﬁ

1.6

dusnuecknue U XMMHYCCKHE SBJICHHSA. XUMHUYCCKAs peakuuga u e€ IMPU3HAKH.
3aKkoH COXPAaHCHUS MACChI BCIICCTB. XHUMHUYECKHE YpaBHCHHA. KJ'IaCCI/I(bI/IKaI_[I/IH

XUMUYECKUX PEeaKinii (COeTMHEHMS, Pa3JIOKEHHS, 3aMeIeHUsI, 0OMEHA)

1.7

XUMHUYECKU SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOMU MOCY/I0H, ¢ ITpaBUIaMu
paboTtel B JabopaTopuu W TpUEMaMH  OOpalleHUs C J1abOpaTOPHBIM
o0opynoBaHuEM, H3yYeHUE H ONUCaHWe (PU3MUECKHX CBOWCTB 00pasiioB
HEOPraHWYECKHX BENIECTB, HaOMoAcHHE (U3NIECKUX (TUTABJICHHE BOCKA,
TasiHUE JIbJla, PACTUPAHHUE caxapa B CTYNKEe, KUIEHUE U KOHAEHCAIUsl BOJbI) U
XUMUYECKUX  (TOpPEHHWE  CBEYH, TMPOKAIMBAHWE  MEIHOW  MPOBOJIOKH,
B3aMIMOJICIICTBIE Mella C KHUCJIOTOW) sIBICHWH, HAOMIOEHUE U ONKCAHUE
MPU3HAKOB MPOTEKaHHUS XHMHUYECKUX peakuuil (pasjokeHue caxapa,
B3aMIMOJICHICTBHE CEPHOW KHUCJIOTBI C XJOPHIOM Oapusi, pa3IoKeHUE
ruapokcuaa meau(ll) mpu HarpeBanwu, B3aMMOJICHCTBHE Kelie3a C PaCTBOPOM

comu meau(ll), m3yuenue cnocoOOB pazeneHus cMecei (C TOMOIIbI0 MarHUTa,




¢unbTpOBaHNEe, BBHINAPUBAHHUE, MUCTHULILUSA, Xpomarorpadus), mpoBeneHue
OYMCTKH [TOBApEHHOH COJIM, HAOJIIO/ICHUE U ONIMCAHUE PE3yJIbTaTOB IPOBEIECHUS
OIbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHCHHMsS MAacChl, CO3JaHUE MOJIENIEH

MOJICKYJI (IIIapOCTEPIKHEBBIX )

Baxwneimue MMPEACTAaBUTCIIN HCOPraHMYECCKNX BCIICCTB

2.1

Boznyx — cmech rasos. CocraB Bo3ayxa. Kuciopoa — simeMeHT U IpocToe
BemlecTBo. HaxoxneHue kuciopona B mpupone, (Gpuandyeckue U XUMHUYECKUE
cBoiictBa (peakiuu ropenus). Oxcupapl. Ilpumenenue kucmopona. CrocoOb!
MOJIy4eHHUsl KUCIOopoJa B J1a00opaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

Kucsopoza B npupoje. O30H — aJutoTponHas MoAn(HUKaAIKs KUCIOPoaa

2.2

TemnoBoii 3P PexT XUMHUUECKON peakIui, TEPMOXUMUYECKUE YPaBHEHHUS, IK30-
Y SHJIOTEPMHUUYECKHE PEaKIUU. TOTUIMBO: Yrojib U METaH. 3arpsi3HEHNE BO3/yXa,

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, NPUMCHEHHE, CIIOCOOBI IOTYYCHUS.

Kucmorte! 1 comu

2.4

MousipHbiii 00BEM ra3oB. Pacuérsl 10 XUMHUYECKUM YpaBHEHUSIM

2.5

Odusnyeckue cBoMcTBa BoAbl. Boma kak pactBopuTens. PacTBOpBL
HacellienHbpie 1 HEHACHIILIEHHBIE PACTBOPBI. PacCTBOPMMOCTH BENIECTB B BOJIE.
MaccoBasgs nons Bemectsa B pacTBOpe. XHMMHYECKHME CBOWCTBA BOJBL.
OcHoBaHus. Ponb pacTBOpoB B MpUPOJE U B KM3HU ueioBeka. Kpyrosopor
BOJABI B TPHUpPOAE. 3arpsi3HEHHWE TMPUPOAHBIX BOJA. OXxpaHa HW OYHCTKA

MPUPOAHBIX BOJ

2.6

Knaccudukanmss neopranmdeckux coeaunennid. Oxcunpl. Kriaccudukarus
OKCHJIOB: cojeo0Opasyroimue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HeconeoOpa3yromue. Homenknarypa okcugoB. dusmueckne M XHMHUYECKHE

CBOMCTBa OKCHJIOB. HOJ’Iy‘-IeHI/IC OKCHJIOB

2.7

OcHoBanus. Knaccudukanuss ocHOBaHUM: MIENOYM U HEPaCTBOPUMBIE
ocHoBaHus. HomeHkiatypa ocHoBaHui. @U3NYECKHE U XUMUYECKHE CBONCTBA

ocHoBaHuil. [TonyueHne ocHOBaHUIA

2.8

Kucnorel. Knaccudukanus kucmor. Homenknatypa kucioT. Pusznyueckue u
XMMHYECKHE CBOWCTBAa KHUCIOT. Pan axktuBHOcTM MeramioB H.H. bekerosa.

[TonydyeHue KuCiIoT

2.9

Comu. Homenknarypa coseil. @U3NYeCKME M XUMUYECKHE 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, HAOII0IeHUE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM H
YCIIOBMSI BOBHUKHOBEHUS M IIPEKpallleHus] ropeHus (moxapa), 03HaKOMJIEHHUE ¢
oOpa3iaMu OKCHJIOB W ONHCAHWE WX CBOWCTB, IMOJIy4€HHE, COOUpaHHE,
pacro3HaBaHME U M3y4EHHE CBOWCTB BOJOpOZa (rOpeHue), B3auMoJeicTBHe
Bojopoaa ¢ okcuaom meau(ll) (Bo3aMOKHO MCTIOIB30BaHUE BHUACOMATEPUATIOB),
HaOmozeHue oOpa3lloB BEIIECTB KOJMYECTBOM 1 MOjb, HCCIeJOBaHUE
0CcOOEHHOCTEH pacTBOPEHHs] BEUIECTB C PA3IMYHOW  PACTBOPHUMOCTHIO,
[IPUTOTOBJIEHHE PACTBOPOB C OINpENeNEHHON MacCOBOM J10JI€ll pacTBOPEHHOIO
BELIECTBA, B3aWMOJAEWCTBHE BOJbI C MeETaIaMU (HaTpUeM U KajlbIHEM)
(BO3BMOXXHO HCIIOJI30BAaHME BMJICOMATEpUANIOB), OINpEAEICHUE pPacTBOPOB
KHCIOT M IIEJIOYedl C TOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHWE OOpPa3loB
HEOPraHMYECKUX BELIECTB pPA3JIMYHBIX KJIacCOB, HAOIIOAEHUE W3MEHEHUS
OKpPAacKM HHJUKAaTOpPOB B pacTBOpax KHCIOT U ILIEJIOYeH, H3ydyeHue
B3auMojieiictBus okcuga menu(ll) ¢ pacTBopom cepHOM KHCIOTBI, KHUCIOT C
METaJUIAMM, PEAKIUN HEUTPAIU3aLiH, I0Jy4YEHUE HEPACTBOPUMBIX OCHOBAHUN,
BBITECHEHHE OJHOTO MeTajyla JpYyrdM U3 pacTBOpa COJM, peLIeHue
SKCIIEPUMEHTAJIBHBIX 3a/ay 1o TeMe «BakHeilme Kiacchl HEOPraHUYECKHX

COeIUHEHUN

[Iepnonnueckuit 3akoH u [lepuoanueckas cuCTeMa XMMHUYECKUX 3JIEMEHTOB
JI.U. MenneneeBa. CtpoeHue aToMoB. XUMHY€ECKas CBI3b. OKUCIUTENbHO-

BOCCTAaHOBUTCIIBHBIC PCAKIINN

3.1

[TepBble TOMBITKA KIACCH(PHUKAIMA XUMHUYSCKUX JJIEMEHTOB. [loHsATHE O
Ipynmax CXOTHBIX AJIEMEHTOB (IIETOYHBIE W IIENIOYHO3EMETbHbIE METaJlIbI,
TaJIOTeHBbI, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpble 00pa3yroT amdOoTepHbBIC

OKCHUIBI U TUAPOKCHUIBI

3.2

[Tepnonnueckuit 3akoH. [lepnoanueckas cuctema XuMU4ecKux aemMeHToB J[. 1.
Meneneesa. Koporkonepuognas u JUIMHHOIIEpUOAHAS (bopmbI
[Tepuonnueckoit cucrtembl xuMuueckux oaneMeHtoB J[.M. Menzaeneesa.
Ilepuonsl u rpynmbl. PU3MYECKUH CMBICI NOPAIKOBOIO HOMEpPA, HOMEPOB

Mepuoja U rpymibl AJIeMeHTa

3.3

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3otomnbl. OnexkTpoHbl. CtpoeHue

SJICKTPOHHBIX 000/I04EK aTOMOB MEPBBIX 20 XHMMHYECKHX JJIEMEHTOB




IlIepnonnueckoit cucremsl .M. Menneneesa. XapakTepUCTHUKAa XUMUYECKOIO

3JIEMEHTa Mo ero nosioxxeHuto B [lepuoguyeckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHHsI paJuyca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAUINYECKUX M HEMETAUIMYECKUX CBOMCTB MO TpyIIaM M IEPUOJAM.
3nauenue Ilepuoanueckoro 3akoHa u llepuoanyeckoi CUCTEMBI XMMHUYECKHUX
3JIEMEHTOB JUIsl Pa3BUTHUsS Hayku W npakTuku. .M. MenneneeB — y4€HbIA U

IrpaXaaHUuH

3.5

Xumnueckass cBsizb. KoBaseHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.

QHGKTpOOTpI/IHaTCJIbHOCTB XUMHUYECKUX 3JIEMEHTOB. MOHHAas CBS3b

3.6

Crenenp okuciacHusA. OKHUCIMTESIHOBOCCTAHOBUTEILHBIC pCaKknuu. HpOHGCCLI

OKUCJICHHS B BOCCTaHOBJICHHI. OKHUCIIUTEIN U BOCCTAHOBHUTEIIN

3.7

9 KIIACC

Kon

XUMHYECKUM 9KCIICPUMCHT:. H3YYCHUC 06pa3u013 BCIICCTB MCTALVLIOB H
HEMCTAJIJIOB, B3aHMMOJCHCTBHEC TUAPOKCHJA HOHHKa C pacCTBOpaMu KHUCIOT U
menoqeﬁ, MMPOBEACHUEC OIIBITOB, WIJIKOCTPUPYIOMIUX HNPUMEPbI OKHUCIUTCIIBHO-

BOCCTAaHOBUTENIbHBIX peaKluil (rOpeHue, peakliuu pas3yioKeHNs, COETUHEHHMS)

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

BemectBo n xummnueckas peakuus. [lopropenue

1.1

Ilepnonnueckuii 3akoH. Ilepuoanyeckas cucrema XuMu4ecKkux 3yemMeHToB /.M.
MengeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEPBbIX TPEX MEPUOAOB, Kaius, KalbIUsi U HX
COCIMHEHUN B COOTBETCTBUU C TOJOKEHUEM 3JIeMeHTOB B llepuoamdeckoi

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CTpoeHune BemecTBa: BHUJBI XHUMUYECKOW CBSI3UM. THIBI KPUCTAUIMYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKH
U BHJIa XUMUYeckoii cBsizu. Kimaccudukanusi 1 HOMEHKIATypa HEOPTaHUIECKUX
BeIECTB (MEXIyHApOJAHAS M TPUBHAIIbHAS). XUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCAILUMXCA K Pa3jJMYHbIM  KJIacCaM  HEOPraHWYECKUX  COCIUHEHUU,

TCHCTUYCCKAs CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XMMUYECKHX PEaKIMi 10 Pa3IUYHBIM MPU3HAKaM (110 YHUCITY U
COCTaBy Yy4YacTBYIOUIMX B pPEaKIMU BEIIECTB, MO TEMIOBOMY 3(PQexTy, Mo

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




1o y4acCTuro KaTanusaTopa). DK30- n OHAOTCPMHUYCCKUC pCaknuunu,

TEPMOXUMHNYCCKUEC YPABHCHHUA. IlonsTue o CKOpPOCTH XHUMHYECKOM peaKuu

14

[Tonsite 00 0OpaTUMBIX U HEOOpPATHUMBIX XUMHYECKUX peakuusax. [lonsTtue o
TOMOTEHHBIX U IeTepPOreHHbIX peakuusax. [[oHaTre 0 XMMUYEeCKOM PaBHOBECHH.
@DakTophl, BIUAIOIINE HAa CKOPOCTh XUMHUYECKOW peaklUUd U TOJO0KEHHE

XUMHYCCKOI'0 paBHOBECCHUS

1.5

OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIE ~ PEAaKLMH,  JJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE  ypaBHEHMMH
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~PEAKIUHA C HCHOJIb30BAHHEM METOoJa

AJIEKTPOHHOTO OajlaHca

1.6

Teopust 3IEKTPOTUTUUECKON TUCCOLMALMU. DJIEKTPOIUTHI U HEIIEKTPOIUTHI.
KaTtuonsl, annoHbl. MexaHu3M JUCCOIMAIIMU BEIIECTB C PAa3JIMUYHBIMU BHIAMHU
xumMuueckoi cBsa3u. Crenenb quccouuanui. CUIbHBIE U cIa0ble SJIEKTPOIUTHI.
Peakiiuu nonHoro obmeHa. YcClioBUS MPOTEKAHMS PEaKIMid MOHHOTO OOMEHa,
MIOJIHBIE W COKpallléHHbIE MOHHBbIE YypaBHEHHUs peakuuil. CBOWCTBa KHUCIOT,
OCHOBaHHUM H COJE€l B CBET€ TMPEACTABICHUN 00 SIEKTPOJMTUYECKOU

AUCCOoUalu. KauecrBeHHbIe pCaKuu Ha UOHBI. [TonsTue o TUAPOJTIN3EC colen

1.7

XVUMUYECKUN SKCIEPUMEHT: O3HAKOMIIEHHE C MOJENSMHU KPHUCTaJINYECKUX
pemETOK HEOpraHMYECKUX BEIIECTB — META/UIOB M HeMeTalioB (rpadura u
anMasa), CIIOKHBIX BEIeCTB (XJIOpUIa HATpHsl); MCCIEIOBaHHUE 3aBUCHMOCTH
CKOPOCTHM XHMHYECKOM peakluuu OT BO3JEHUCTBUS pa3IMYHBIX (HAaKTOPOB;
WCCIIEIOBAaHUE  DIEKTPONPOBOJHOCTA  pPAacCTBOPOB  BEIIECTB,  Mpollecca
JTUCCOLMAIIMU  KHCIIOT, WIeIoYeld H  coied  (BO3MOXHO  HCIIOJIh30BaHHE
BUJICOMATEPHAIIOB); TMPOBEJACHUE OMbBITOB, WUIFOCTPUPYIOUIUX TPU3HAKH
MIPOTEKAHUs PEAKIIMii HOHHOTO oOMeHa (0Opa3oBaHME OCaliKa, BBIJICIICHHE Ta3a,
o0Opa3oBaHHe BOJIbI); OMBITOB, WJUTFOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX peakluuil (TOpeHue, peakiuu pa3ioKEHUs, COCIUHEHMS);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C TIOMOIIBIO KAUYECTBEHHBIX PEAKIIHA

Ha UOHBI; pCIICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramne! u ux coeauHeHUs

2.1

OOmiast  xapakTepucTUKa rajoreHoB. (OCOOEHHOCTH CTPOEHHMsS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue u Gu3ndeckue CBOMCTBA IMPOCTHIX
BEIIECTB — TaJoreHoB. XHMMHYECKHME CBOMCTBA Ha IpUMEpE XJopa
(B3aMMOAEHCTBUE C MeTaUlaMH, HEMEeTa/UlaMH, Ieno4aMu). XJIOpPOBOIOPOL.

ConsiHas KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJIyUeHUE, npuMeHenue. Jleiictue




XJIOpa ¥ XJIOPOBOAOPOJA HAa OPraHU3M 4YeJoBeKa. BaxkHenmme XJIOpUIbsl U UX

HaxXOXXICHHUEC B IIPUPOAC

2.2

OO6mas xapaktepuctuka 3iemMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHn okuciaeHus. CTpoeHne u (HU3NIEeCKHe CBOMCTBA
NPOCTBIX BEHIECTB — KHCIOPOJa M CEepbl. AJUIOTPOITHBIC MOTUPHKAIIMN
KHCJIOpo/a U cepbl. XUMHUYECKHe CBOWCTBa cepbl. CepoBOIOPOA, CTPOCHHE,
du3nveckue W XUMHYECKHE CBOMCTBA. OKCHUIBI CEpbl KakK MPEICTaBUTEIH
KHUCIOTHBIX OKCHAOB. CepHasi KUCIIOTa, (pU3MYEeCKHEe U XMMHUYECKUE CBOWCTBA
(oOmIMe Kak MpencTaBHTENS Kiacca KUCIOT U crnenupuveckue). XMMHUYSCKHE
peaKIyu, JIeKale B OCHOBE MPOMBIIIICHHOTO CIOCO0a IONyYeHUsS] CEpHOM
kucinoThl. [Ipumenenue. Coiau CEpHON KHUCIIOTHI, KAaueCTBCHHAs PEaKIus Ha
cynb(ar-uoH. Haxoxkmenue cepel U €€ COCNMHECHUU B TPUPOJE. XUMUYECKOES
3arpsi3HEHUE OKPYIKAIOIIeH Cpellbl COCAMHEHUSMH Cepbl (KHCIOTHBIE IOXIIH,

3arps3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAICHHUS

2.3

OO6mass xapakTepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpPHbIE CTETICHU OKUCIICHUS. A30T, paclipOCTPAHEHUE B MIPUPOJIE,
dbusznueckue U XUMHUECKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK,
ero ¢u3NYecKue W XMMHUYECKHE CBOMCTBA, MojydeHue u npumeHenue. Conu
aMMOHHMSI, UX (U3UYECKHEe ¢ XHUMHUYECKHE CBOWCTBA, MpPUMEHEHHUE.
KauecTtBenHast peakiusi Ha MOHBI aMMOHHS. A30THAasi KHCIIOTa, €€ MOJydyeHue,
dbusznueckue W XUMHUYECKHE CBOICTBa (00IIME KaK MpeICTaBUTENs Kiacca
KHCJIOT U crnenuduueckne). Vcmnoap30BaHre HUTPATOB U COJIEM aMMOHHS B
KaueCcTBE MUHEPAIBHBIX yIO0OpeHHi. XUMUYECKOe 3arps3HEHHE OKPYKarolle
Cpenbl COeTMHEHUSMH a30Ta (KUCIOTHBIC TOXKIH, 3arPSI3HEHUE BO3/1yXa, TTOUBBI

Y BOJIOEMOB)

2.4

®ocdop, amtorponnsie Mogudukauu docdopa, puzndeckue U XUMHUUECKUE
cBorictBa. Oxcupg ¢ocdhopa(V) u  dochopHas kuciaora, (Qu3NUecKue
XMMHUYECKHE CBOMCTBa, mosyudeHue. Vcmosnb3zoBanue ¢ochaToB B KadecTBe

MUHEPATBHBIX YA0OpEeHU

2.5

OObmas xapaxktepuctuka 31eMeHToB IVA-rpynmbel. OcoOeHHOCTH CTpOEHUs
aTOMOB, XapaKTEepHBIE CTETMIEHW OKUCICHUS.  YTIEepoX, auIOTPOITHBIC
MOIU(UKAIIMK, PACIpPOCTpaHEHHE B MpHPOJE, (U3NYECKHE U XUMHUYECKUE
cBoricTBa. Ancop6mus. Kpyrosopot yriepoaa B npupone. Okcuubl yriepona,
uxX (u3nyeckue M XUMHYECKHE CBOWMCTBA, NCHCTBHE Ha KHUBBIC OPraHU3MBI,

IMMOJIYYCHHUE U IIPUMCHCHHUC. ODKOJIOTHYECKHE Hp06J'IeMI>I, CBA3aHHBIE C OKCHAOM




yraepoaa(lV); rumore3a Tm00anbHOrO TMOTETUICHUS KIUMaTa, MapHUKOBBIMA
a¢dexr. YroapHas kuciota U €€ COaM, UX (PUINYECKUE U XUMHYECKHE
CBOICTBa, MoNyueHHe W mpuMeHeHue. KauecTBeHHass peakiusi Ha kapOoHAT-
nonbl. VMcnonp3oBanue xkapOOHATOB B OBITY, MEIULIMHE, MPOMBIIIICHHOCTH U

CEJILCKOM XO03IUCTBE

2.6

[TepBoHayanbHBIE TOHATHS 00 OPraHMYECKHUX BELIECTBAX KAaK O COCAMHEHHSIX
yriepona (MeTaH, 3TaH, JTWIEH, AaleTHICH, STAaHOJ, TIJIHMLEPUH, YKCyCHas
kucinoTta). X cocraB W xumuueckoe crpoeHue. lloHsTHE O OMOJIOTHYECKH
BOXHBIX BELIECTBAaX: >Mpax, Oelkax, yriieBoJax — M HMX pOJM B KU3HU
YyenoBeka. MarepuaibHOEe E€AMHCTBO OPraHWYECKHMX M HEOPraHMYEeCKHX

COE€IMHEHUN

2.7

Kpemuuii, ero ¢usnyeckue ¢ XUMHUYECKHE CBOWCTBA, TIOIYy4YCHUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OO0mue mpenctaBieHus 00
okcune kpemuusA(1V) u kpemuueBoii kucinote. CHIMKAThI, UX UCIIOIb30BAaHUE B
OBITY, METUIIMHE, MPOMBIIUIEHHOCTH. BaxkHelre ctpouteabHble MaTepHUabl:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, xene300eToH. [Ipobiembr Ge3omacHOTrO

HCIIOJIb30BaHUA CTPOUTCIIbHBIX MATCpPUAJIOB B MMOBCEOHEBHOM KH3HU

2.8

XVUMUYECKUN SKCIIEPUMEHT: H3Y4YE€HHE OO0pa3ll0B HEOPraHWYECKUX BELIECTB,
CBOMCTB COJISHOM KHUCIJIOTBI; ITPOBEJICHUE KAaYE€CTBEHHBIX PEAKIMM Ha XJIOpUA-
HMOHbl M HaOJIOJICHHE NPU3HAKOB HUX IMPOTEKaHMs; OMBITHL, OTpakKarollue
¢u3nyecKkne U XMMHUYECKHE CBOICTBA raJIOT€HOB M UX COEAMHEHUN (BO3MOKHO
UCIIOJIb30BaHUE BHJICOMATEPUANIOB); O3HAKOMJIEHHE C o0Opas3lamu XJIOpHI0B
(rajoreHuI0B); O3HAKOMJIEHHE C O00pa3laMu cepbl M €€ COCIUHECHHSIMU
(BO3MOKHO ~ MCIIONIb30BaHME BHJEOMAaTEepPHAoOB); HaOIIOAEHHE Tpoliecca
oOyrauBaHUs caxapa MoJl JEHCTBHEM KOHIIEHTPUPOBAHHON CEpHOM KHCIIOTHI;
U3y4eHHe XMMHYECKUX CBOMCTB pa3z0aBlIeHHON CEpPHOM KHCIOTHI, MPOBEACHUE
KaueCTBEHHOMW peakIuu Ha cylab(ar-uoH u HaOmoJeHue npu3Haka eé
NPOTEKaHUS; O3HAKOMJIEHHE C (PM3UUYECKUMHU CBOMCTBaMH a30Ta, hocdopa u ux
COeIMHEHUN (BO3MOYKHO HCIIOJIb30BAaHME BHJIEOMATEPHUANIOB), OOpa3LamMu
a30THBIX U (ocHOpHBIX yIOOpEeHUH; MoTydYeHre, coOOMpaHue, paclo3HaBaHUe U
M3Yy4YE€HHUE CBOICTB aMMMaka; MpPOBEICHHE KaueCTBEHHBIX pEaKIHil Ha HOH
aMMOHUS U©  (QochaT-uOH UM U3yYEHHE TPU3HAKOB HUX MPOTEKaHHUS,
B3aMMOJICCTBHE KOHIICHTPUPOBAHHON a30THON KHCIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHUATIOB); M3YyYEHUE MOJENEH KpUCTaNIMYECKUX

pemérok anmasza, rpadura, QyuIepeHa; O3HAKOMIIEHHE C  IIPOIECCOM




a7copOIMK PacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM U yCTPOHCTBOM
IPOTHBOIa3a; MOJy4YeHUe, cOOMpaHHEe, PACHO3HABAHME U M3Y4YEHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; IPOBEJACHHWE KAaYeCTBEHHBIX pPEaKIMid Ha KapOoHAT- H
CHWJIMKAaT-HOHbl W M3yYEHUE IPU3HAKOB MX IPOTCKAHUS; O3HAKOMIICHUE C
IIPONYKLIMEH CHIMKATHOM IPOMBIIUICHHOCTH; PEIICHHUE 3KCIIEPUMEHTAIbHBIX

3aJa4 110 TEME «BakHelmme HeMeTaJuTbl U UX COCAUHCHUA»

MeTauisl ¥ BX COCIUHECHUA

3.1

OO0m1as xapakTepUCTUKAa XUMUYECKHUX 3JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUU MX
nonoxkenus B [lepuommyeckoil cucreme Xumuuyeckux dnemeHtoB [I.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaioB. MeTainueckas CBs3b U
METaJJIMYecKass KpUCTaIM4yeckass pemérka. ODIEeKTPOXUMHUYECKHH  psif

HaIpsHKEHUN METaJIOB

3.2

Ouznyeckue U XUMUYECKUE CBOMCTBA MeTauioB. O0Imue crocoObl MONTyYeHHUS
MeTauioB. [loHsITHE O KOPPO3UU METAILJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
Koppo3uu. CruiaBsl (CTalb, YyTyH, JIOPATIOMUHHM, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIIIEHHOCTH

3.3

[[lenounsle MeTayuibl: noyoxeHue B llepumonnyeckoil cucTeMe XHMHYECKUX
anemeHToB JI.M1. MeHneneeBa; CTpoeHHE MX aTOMOB; HaX0)KJIEHUE B IPUPOJE.
duznyeckue 1 XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCHIIbI U
TUAPOKCUABI HaTpusd M Kauud. [IpuMeHeHHe IIENOYHBIX METAUIOB M HX

COeTMHEHNN

3.4

[IlenoyHO3eMENBHBIE  METAUIBl MarHuid M KaJbLMW:  IOJIO)KEHHE B
[Iepnoanueckoii cucreme XUMU4eCKuX 351eMeHToB [[.1. MenneneeBa; cTtpoeHue
UX aTOMOB; HaxoXxAecHHE B npupone. dusmueckne U XUMHUYECKHUE CBOWMCTBA
MarHusi W Kainpliusg. BaxHedrme coeauHEHUs Kanblus (OKCHJ, THIPOKCH,

comn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEeHUs

3.5

AnromyHui: nosnoxenue B Ilepuonnueckoil cucreMe XMMHYECKHX 3JIEMEHTOB
J.1. MenneneeBa; cTpoeHne aroMa; HaxokJAeHHWe B mpupone. dusnueckne u
XMMHYECKHE CBOWCTBA aMOMUHUSA. AM(DOTEpHBIE CBOICTBA OKCH/IA M TUAPOKCHIA

AJIFOMUHUA

3.6

Keneso: nmonoxenue B [lepuognueckoil cucreme XuMuyeckux 3yemMenToB JI. 1.
MeHnpeneeBa; CTpOEHUE aToMa; HaxoxkiaeHue B mpupoae. Dusuueckue u
XUMUYECKHE CBoOMcTBa xkene3a. Okcunabl, Tuapokcuasl u conu xkenesa(ll) u

xene3a(lll), ux coctas, cCBOICTBA U TTOTyUCHUE

3.7

XUMHUECKUH SKCIIEPUMEHT: O3HAKOMJIEHUE ¢ 00pa3laMHu METaNIOB U CILIaBOB,




uX (PU3MYECKMMHU CBOWCTBAMHU; HM3YyUYEHHUE PE3YJIHTaTOB KOPPO3HH METAIIOB
(BO3MOXKHO HCII0JIb30BaHUE BUJICOMATEPHAIIOB), 0COOCHHOCTEMH
B3aUMOJICHCTBUSL OKCHJA Kajbllusd M HATpUs C BOJOM  (BO3MOXHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); HCCIEIOBAHUE CBOWCTB JKECTKOM BOJbI;
mpoluecca TOpEHUs Keje3a B KHUCIOpoA€ (BO3MOXKHO — MCIOJIb30BaHUE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHMsI KAUYECTBEHHBIX PEAKIUil Ha HOHBI
(Maraus, Kaublius, adroMuHus, nuHka, skenesa(ll) u xenesa(lll), mexu(ll);
HaOJI0/IEHUE U ONKCAHUE MPOIECCOB OKpAIIMBAHUS IJIAMEHH MOHAMU HATpPHs,
Kausg ¥ Kajablusg  (BO3MOXHO  HCIOJIb30BAaHUE  BUJIEOMATEPHAIIOB);
uccienoBaHne aM(OTEPHBIX CBOMCTB TUIPOKCHIA ATOMUHHUS U THAPOKCHAA
[IMHKA; PEIICHHE IKCIIEPUMEHTAIBHBIX 3a1a4 110 TeMe «BaxxHenme MeTasuibl u

HnX COCAUHCHUA»

XuMus u OKpYyKaromasa cpeaa

4.1

HoBeie marepuanbsl u TexHonoruu. BemiectBa m marepuanbl B MTOBCEIHEBHOU
J)KU3HU 4YesioBeKa. XUMHUs U 370poBbe. be3onacHoe ucnoabp30BaHUE BEIIECTB U
XUMUYECKUX peakinuii B ObITy. IlepBas momoimp mpu XUMHYECKUX OXKOTaxX W

OTpPAaBJICHUAX

4.2

OCHOBBI ~ DKOJIOTUYECKOM  TIpaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHE
okpyxaromierd cpensl [1/IK. Pons XuMuu B perieHHH SKOJIOTHYECKUX MPOOIEM.
[TpupoaHble HCTOYHMKM YIIIEBOJOPOJOB (yrojb, HPUPOIHBIN ra3, HEQTb),

MPOJIYKTHI X MepepaboTKH, KX POJIb B OBITY M IPOMBIIINIEHHOCTH

4.3

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

METaJIJIOB, TOJIMMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSA

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, IMOHHMAaHHUC 00BEKTUBHOM
3HAYUMOCTH OCHOB XHMHYCCKOI HAayKH Kak obractu COBpPCMECHHOI'O
CCTCCTBO3HAaHNA, KOMIIOHCHTAa O6H_[€I‘/‘I KYJIbTYpPbl H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKA B YCIOBHUAX COBPCMEHHOI'O O6HI€CTBa;

IIOHUMAHHUE MECTAa XUMHUH CPEAN NPYI'UX CCTCCTBCHHBIX HAYK

1.2

0 HAaYUYHBbIX MCTOAAX IMO3HAHUA, B TOM YHCJIC 3KCICPUMCHTAJIIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HU3YUYCHHA
XUMHUYCCKUX peaKHI/Iﬁ; YMCHUC HUCIIOJB30BaTh MOACIHN JJIA

00BACHECHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o cdepax npodeccuoHanbHON AeATEIbHOCTH, CBSI3aHHBIX C XUMHEN U
COBPECMCHHBIMU TEXHOJOTUAMHU, OCHOBAHHBIMMW Ha OOCTHIXCHUAX
XMMHUYECKOM HAyKH, YTO TMO3BOJMT OOYYaIOLIMMCS paccMaTpUBaTh
XUMHUIO Kak cepy cBoelt Oyayuiei npogeccuoHanbHON AESITETbHOCTU
U clienaTh OCO3HAHHBIM BBHIOOP XMMMU Kak NMPO(QUIBHOTO NpeaMeTa

MIpU TIEPEX0/ie Ha YPOBEHB CPEIHETO 00IIeTro 00pa3oBaHUs

Bnagenue cucreMoM XHMHUYECKHMX 3HAHMH H YMCHHUC IIPUMCHSATH

CUCTEMY XUMHNYCCKUX 3H3HPII>1, KOTOpas BKIIKOYACT:

2.1

BOXHEUNINE XHUMHUYECKUE ITOHATHSI: XUMHYECKUU JJIECMEHT, aToOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIOYKHOE BEIIECTBO, OJHOPOIHAS W
HCOAHOPOJHAsd CMEChb, OTHOCHUTCIIBHBIC AaTOMHAA W MOJCKYJIApHas
Macchl, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca, MOJSIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHWE, COJb (CpemHss), XUMHUYECKas
peaKIiysi, peaKiuu COCIUHCHHS, PEAKIMH PA3IIOKEHHs, PeaKIuu
3aMeIleHus, 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




opOuTanb, paguyc aroma, BAJICHTHOCTb, CTEMEHb OKHCJICHUS,
XUMHUYECKAsI CBSI3b, DJIEKTPOOTPHULIATEIBHOCTD, TIOJISPHAS U HETIOJISIpHAs
KOBAJICHTHAsE  CBA3b, HWOHHAs  CBA3b, METAJUIMYECKAs  CBS3b,
KpUCTaJUIM4YecKass peméTka (aToMHas, HOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIpHAs), MUOH, KAaTUOH, aHMOH, 3JIEKTPOJMUT U HEDJIEKTPOJIUT,
ANEKTPOJIUTUYECKAs  JTUCCOIMAllMs, pEeaklWd HOHHOro oOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE  PEaKLIHH, OKUCIIUTEIb WU
BOCCTAaHOBUTEJb, OKHCIIEHUE W  BOCCTAHOBJIEHHE, DJIEKTPOJIU3,
XMMHYECKOE pPaBHOBECHE, OOpaTHMMble W HEOOpaTUMBIC PpEaKIvy,
CKOpPOCTh XMMHUYECKOW peakuuu, katanuzarop, IIJIK, xoppo3sus

METaJIJIOB, CILIABBI

2.2

OCHOBOIIOJIAararomure 3aKOHbI XHMMHUH: 3aKOH COXpAaHCHUA MACChI,
HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH [[I/I MeHI[eJ'IeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOTapO

2.3

TCOpUU XUMHU: ATOMHO-MOJICKYJISIpHAA TCOpHU:A, TCOPHA

BHCKTPOHHTH‘ICCKOﬁ JUCCoManmn

Brnanenue ocHoBaMHM XHUMHYECKOM T'paMOTHOCTH, BKJIIOYAIOIICH:

3.1

YMEHUE TPaBUIBHO HCIOJB30BaTh M3YYECHHbIE BELIECTBA U
MaTtepuangbl (B TOM YHUCJIE€ MUHEpalbHblE YAOOPEHMs, METalIbl U
CIUIaBbl, TOPOAYKTHI  MepepadOTKH  MNPUPOJHBIX  HMCTOYHUKOB
YTJIEBOJIOPOIOB (YTJIs, IPUPOTHOTO Ta3a, HeTH) B OBITY, CEITHCKOM
X035IIICTBE, Ha MPOM3BOACTBE M TTOHUMAaHUE 3HAUCHUS KUPOB, OCIIKOB,
VIJEBOJOB JJIsi OpraHM3Ma 4YeJoBeKa; yMEHHWE IPOTrHO3UPOBAThH

BJIMAHHNUC BCUICCTB U XUMHUYCCKUX IIPOUECCOB HA OPraHU3M YCJIOBCKA U

OKPYKAIOIIYIO IPUPOIHYIO CPEIY

3.2

YMCHHUC HUHTCIPUPOBATL XHUMHUYCCKHUC 3HAHUA CO 3HAHUAMH OPYTUX

Y4eOHBIX TIPEIMETOB

3.3

HaJM4yue OMbITa paboThl C Pa3IMYHBIMH MCTOYHHMKAMU HH(OpMaLUU
0 XMMMH (Hay4dyHas M HAY4YHO-TIONYJIApHAs JUTEpaTypa, CIOBapH,

CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OIEHWBAaTh HHQPOPMAIMIO O BEIIECTBAX, HX
MpEeBpalIeHUSIX M NPAKTHUYECKOM  TMPUMEHEHHMM UM yMEHHE

HCIIOJIB30BaTh €€ AJIg PCUICHU A y‘-Ie6H0-H03HaBaTCJIBHBIX 3aga4

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

A3bIKa XMMUU JJIS1 COCTaBICHUS (HOPMYJ HEOPraHHMUECKUX BEIIECTB,




YpPaBHEHUM  XMMHMYECKMX  PEAaKLUUW; OCHOBAMM  XUMHUYECKOHU

nomeHnkiatypsl (IUPAC u TpuBHanbHO)

VMeHue OOBICHATH CBSI3b IOJOKEHHS DJIEMEHTAa B Hepnozu/lqecxoﬁ

CUCTCMEC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB

5 XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsj sapa, oOIee Yucio
9JIEKTPOHOB), PACIPENICNICEHUEM JIIEKTPOHOB IO JHEPreTHYECKUM
YPOBHSIM aTOMOB HEPBbIX TPEX MEPUOIOB, KAJTUS U KAJIbLIHS
[IpencraBnenue 0  NEPUOJMYECKOM  3aBUCUMOCTHM  CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB (pauyc aroma, 3JeKTPOOTPULIATEIbHOCTH),
6 MPOCTBIX W CJIOXHBIX BEHIECTB OT IMOJIOKEHHsSI D3JEMEHTOB B
[lepuoguueckoit cucremMe (B MalbIX MEpUOAAX M TJABHBIX
MOJrPyYIax) ¥ AIEKTPOHHOTO CTPOCHUS aToMa
7 YMmenue kinaccuuiupoBarh:
7.1 XUMHYECKHUE JIEMEHTHI
7.2 HEOpraHUYECKUE BEIIECTBA
7.3 XUMHUYECKHE PEAKIIUU
8 YMeHue ornpenensrs:
8.1 BAJICHTHOCTh M CTENEHb OKHCICHHS XHMHUYECKHX 3JIEMEHTOB, 3apsij
' HOHA
8.9 BUJI XHMHYECKOM CBSI3M M THUI KPHUCTAIMYECKOM CTPYKTYphl B
' COEIMHEHUSIX
8.3 XapakTep cpesbl B BOAHBIX PACTBOpax BEIIECTB (KUCIOT, OCHOBAaHUM)
8.4 OKHCITUTEh U BOCCTAHOBUTEIb
9 YMeHne XxapakTepu30BaTh GU3NIECKAE M XUMHYECKHIE CBOMCTBA!
NPOCTBIX BeUIeCTB (KUCIOPOJ, O30H, BOJOPOJ, rpaduT, anmas,
9.1 KpeMHu#, azoT, ¢ocdop, cepa, XJIOp, HATpuU, Kaauid, MarHuii,
KaJIbIIUM, ATFOMUHHM, JKEJIe30)
CIIO)KHBIX BEMIECTB, B TOM YHCJIE€ WX BOJHBIX pacTBOpoB (BoOIa,
aMMMaK, XJOPOBOJIOPOJ, CEPOBOJOPOA, OKCHUIBI M THUAPOKCHIBI
99 MetauioB |-IIA rpymnm, amomunus, meau (I1), muaka, xenesa (Il u
' [11), oxcuasr yrnepona (1l u 1V), kpemuus (1V), azora u gocdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a3oTucras, a3o0THasd,
¢bochopnas, yronpHas, KpeMHHEBAsE KUCJIOTA U UX COJIN)
9.3 MIPOTHO3UPOBaTh U XapaKTepU30BaThb  CBOICTBAa  BEUIECTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, NMPUMCHCHHC BCHICCTB B
3aBUCHMMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTD IMPOTCKAHUA XUMHYCCKUX

HpeBpaH_ICHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHEe COCTaBIIATh MOJIEKYJISIPHBIE U HOHHBIC YPAaBHEHUs pEaKLUi, B

10 _
TOM YHCJIE:
10.1 peakiuii H'OHHOTrOo 0OMeHa
10.2 OKHCIIUTETbHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
103 WUTFOCTPUPYIOIINX XUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyI) HEOPraHU4YECKUX BELIECTB
10.4 MOATBEPIKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEKIY HUMU
11 YMeHUe BRIYUCISTh (IPOBOJUTH PACUEThI):
111 OTHOCHUTCIIHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
' MacCOBYIO JIOJIF0O XUMHUYECKOI0 JIEMEHTA B COSIMHEHUH
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 WIIH MPOYKTOB PEaKIInn
12 Brnanenue (3HaHuEe OCHOB):
OCHOBHBIMM  METOJIaMH  HAy4YHOTO  TO3HaHusA  (HaOIoJeHue,
121 HU3MepeHue, SKCIIEPUMEHT, MOIETUPOBAHNUE) TIPU U3yUYEHUU BEIIECTB U
' XUMHYECKHUX SIBICHUH; YyMeHue chopMynupoBaTh MpoOieMy U
MIPEJITIOKUTH TIYTH €€ PEIICHUS
192 Oe3omacHOil pabOThl C XMMHYECKHMHU BEIIECTBAMH, XUMHYECKON
' MOCYI0¥ M JIA0OPaTOPHBIM 000PYIOBAHHEM
MpaBMIaMy O€30MacHOT0 OOpaIleHus C BEIIeCTBAMU, UCTIOIb3YEeMBbIMU
B TIOBCETHEBHOW KM3HU, TIPABHJIAMH MTOBEJICHUS B LEJISIX COSpPeKEeHUS
123 3I0pOBbS M OKPYKAIOIIEH MTPHUPOTHON Cpefpl; MOHUMaHHE Bpena
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIE OPTaHU3MBI OMPEICIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIEHUS W TMPEAOTBPAILEHUS HX BPEIHOTO
BO3/ICUCTBUA
13 Hannume mpakTHyecKnX HaBBIKOB TUTAHUPOBAHMS M OCYIICCTBICHUS
CIIEYIOIINUX XUMUYECKUX IKCIIEPUMEHTOB:
131 M3y4YeHUe U ONUCaHuE (PU3NUECKUX CBOMCTB BEIIECTB; O3HAKOMJICHUE

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




MJUTFOCTPUPYIOLME IPU3HAKU IIPOTEKAHUS XUMUYECKUX PEaKIUi

13.2

U3y4eHHe CIIOCO00B pa3JeNeHus cMecer

13.3

IIOJIYUYCHHE KHUCIOpoda M H3YYCHUC €TI0 CBOI>'ICTB; IMOJIY4YCHHE
BOAOPOJa U U3YUCHHUC €TO CBOﬁCTB; IMOJIYUYCHHEC YIJICKHUCJIIOIO ra3da u

HU3Y4YCHHUEC €TO CBOﬁCTB; IMOJIYy4CHHUEC aMMHAaKa U U3YUCHUEC €TI0 CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEAEIEHHOM MacCOBOM JAOJeH

pacTBOPEHHOTO BEILIECTBA

135

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

KHCJIOT U menoqeﬁ

13.6

HCCIECNOBAaHNE W OIMCAHHE CBOMCTB HCOPraHM4CCKUX  BCIICCTB
Pa3IMYHBIX KJIACCOB; U3YUCHUC BSaHMOHeﬁCTBHH KHCJIOT C MCTalllaMu,
OKCHJaMU MCTAaJJIOB, PaCTBOPUMBIMHA n HEPACTBOPHUMBbIMU
OCHOBAHHUAMH, COJEIMH; TIIOJIYUYCHHEC HEPACTBOPUMBIX OCHOBaHHfI;
BBITCCHCHHMEC OJHOro M™McETajljla JApyruMm U3  pacTBOpa  COJIH,
HUCCICIOBAHUC aM(I)OTepHBIX CBOICTB TUAPOKCUAOB AJIIOMUHHUA U

IAHKA

13.7

PCHICHUC SKCICPUMCHTAJIbHBIX 3a1a4 110 TCMaM: «OCHOBHBIE KIIACCHI
HCOPTraHNYCCKUX CoeﬂHHeHHﬁ)); <<3J'I€KTpOJ'II/ITI/I‘IeCKa$I
JUCCOIH AU, «BaxHelmue HEMETaAUIBLI U HX COCAUHCHUA,

«BaxHelIe MeTajabl U UX COCIUHEHU

13.8

XUMAYECKHE  OKCIIEPUMEHTHI,  WIUIIOCTPUPYIOIINE  MPHU3HAKH
NPOTeKaHMUs peakiii MOHHOro OOMEHa; KaueCTBEHHbIE PeaKkIuu Ha
MPHUCYTCTBYIONINE B BOJHBIX PAcTBOpax HOHBI: XJOPHI-, OpOMUI-,
nonua-, cynbdar-, Qocdar-, KapOOHaT-, CHIMKAT-aHUOHBHI,
THIIPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHusl, KaJbIUs, aIFOMAHUS,

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

14

VYmMmenue:

141

MPECTaBIATh pe3yabTaThl dAKCIEpUMEHTa B (OpMe BBIBOJOB,
JI0Ka3aTeNnbCTB, TpadUKOB M TaOMMII U BBIABIATH SMIUPUUYECKHE

3aKOHOMCPHOCTH

14.2

YCTaHABIMBATh CBS3U MEXIy pealbHO HAOII01aeMbIMH XUMUYECKUMU
SBJICHUSIMU U TMPOIIECCAMU, POUCXOIALUIUMHU B MaKpO- U MUKPOMUPE,

OOBSICHATH MPUYUHBI MHOT000pa3Hsl BELIECTB




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

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

11

Uucteie BemecTBa u cMecu. CriocoObl pa3jiesieHus cMecei

1.2

ATOMBI H MOJICKYJIBI. Xumuueckue djieMeHThl. CHMBOIBI  XMMHYECKHX

3JICMCHTOB. HpOCTBIe H CJIOKHBIC BCIICCTBA.

1.3

Xumnueckas popmysa. BaneHTHOCTh aTOMOB XMMUYECKHX 3JIeMEHTOB. CTeneHb

OKHUCICHUA

14

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OTHocuTeNnbHAs aToOMHas Macca.
OrHocuTenbHas MOJICKYJIsIpHasd Macca. MaccoBas D011 XHMHYSCKOr'0 dJIEMCHTA

B COCIUMHCHHNU

1.5

KonuuectBo BemectBa. Moabs. MonsipHass macca. MomsipHbiii 00bEM Ta3oB.

BzaumocBs3b KOJIMYCCTBA, MAaCChl U YUCJIa CTPYKTYPHBIX CAUHUL] BEIICCTBA

1.6

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

3akoH COXPAHCHUSA MACChl BCHICCTB. XUMUYECKHE YpaBHCHUA

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

J.1. MenneneeBa. CTpoeHrue aToMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XUMUYECKUX dieMeHTOB J[. 1.
Menpneneesa. [lepuoasl u rpynmsl. OU3NYECKUNA CMBICI MOPSAIKOBOIO HOMEDA,

HOMCPOB II€prUoaa U I'pyHIIbI 3JICMCHTA

2.2

Crpoenune aromoB. CoctaB aroMHbIX saep. M3oromsl. Onexktponsl. CTpoeHHe
JIEKTPOHHBIX ~ 000JI0ueK aToMOB TMepBbIX 20 XHWMHUYECKHUX 3JIEMEHTOB

[Tepuonnueckoit cucremsl [.1. Mennaeneena

2.3

3aKOHOMepHOCTI/I B M3MCHEHHMHU CBOMCTB XHUMHUYECKUX 3JICMCHTOB MEPBBIX TpéX
NnepruoaoB, KaJivsd, KaJlbIUA (pazmyca aTOMOB, JJICKTPOOTPULATCIIBHOCTH,
MECTATNNIMYECCKUX W  HEMETAIMYCCKUX CBOI\/IICTB) n #ux CoeﬂI/IHeHI/Iﬁ B
COOTBCTCTBHHM C IIOJOXKCHHUCM JJICMCHTOB B HepHOHquCKOﬁ CUCTEMEC H

CTPOCHUEM HUX ATOMOB

Crpoenue BemiecTBa

3.1

Xumuyeckass cBsi3b. KoBaneHTHas (HOJsipHAss W HENOJSpHAsl)  CBA3b.
DNEeKTPOOTPULIATEIbHOCTh ~ XUMHUYECKHUX  3jeMeHToB.  MoHHas  CBs3b.

Metannuueckas CBI3b




3.2

Tumel KpHCTAUIMYECKUX PEImIETOK (aTOMHAs, WOHHAs, METaJlInyecKas),
3aBUCUMOCTb CBOMCTB BEIIIECTBA OT THUIA KPUCTALIMYECKON PEIETKH U BUIA

XUMHUYECKOH CBI3U

Baxwnerlie npeAacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemeramnbl u ux

COCIUHECHUA. MeTamisl ¥ uX COCIUHCHUA

4.1

Knaccupukanuss ¥ HOMEHKIATypa HEOPTaHUYECKHX COCIUHEHUH: OKCHJIOB
(coneobpasyromue: OCHOBHBIC, KHUCJIOTHBIE, ampoTepHbIC) u
HecosieoOpa3yromye; OCHOBaHMK (UIENOYM W HEPAaCTBOPHMBIC OCHOBAHMSA);
KHUCJIOT  (KUCIOPOJCOJCpKAIIMEe ¢  OECKUCIOPOJIHBIC, OJIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEeIHUX U KUCIIBIX)

4.2

dusnyeckue MW XHMHYECKHE CBOMCTBa MMPOCTBIX  BCIICCTB-HCMCTAJLJIOB!

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

4.3

dusnueckne U XHUMUYECKHE CBOMCTBA IIPOCThIX BCHICCTB-MCTAJUIOB: JIUTUA,
HaTpuA, Kajldusd, Marovud WM KaJdblIWA, aJJFOMHUHUSA, KCIIC34d. BHGKTI)OXI/IMI/I‘ICCKI/Iﬁ

PsAI HAIPSKEHUN METAJLIOB

4.4

duznueckue U XMMHYECKHE CBOMCTBaA BOOOPOIHBIX CO€IUHEHUI HEMETaIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

dusnyeckne W XMMHUYECKHE CBOWCTBA OKCHIO0B HemertauioB: cepol (1V, VI),
asota(ll, 1V, V), dochopa(lll, V), yrnepoxa(ll, 1V), kpemuus(1V). [Tonyuenue

OKCHUJ0B HEMETAIJIOB

4.6

Xumnueckue cBoiictBa okcunoB: MetamnoB IA-IIIA rpynn, mmaka, meau(ll) u

xenesa(ll, 11). [TonyyeHre OKCHIOB METAIIJIOB

4.7

XUMHUECKHE CBOMCTBA OCHOBAaHMH M aM(OTEpHBIX THAPOKCHIIOB (Ha mpumepe
THAPOKCUIOB  aJIOMUHUS, JKene3a, 1uHKa). [lomyuenue ocHoOBaHuUM U

aM(OTEpHBIX THAPOKCHUIOB

4.8

OOue XMMHUYECKHe CBOWCTBA KHCIOT: XJOPOBOJIOPOIHON, CEPOBOJIOPOJIHOM,
CEPHHUCTOM, CEepHOM, a30THOH, (HochHOpHOM, KPEeMHHEBOH, yroibHOU. OcoObie
XMMHYECKHE CBOMCTBA KOHLIECHTPUPOBAHHOM CEPHOM H a30THOM KHCIOT.

[Tonyuyenue kucimor

4.9

OOme xuMU4Yeckre cBoiicTBa cpenHux coneil. [lomyyenue coneit

4.10

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

YIJIEKHUCIIOTO Ta3a B JIabopaTopuu
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[TonyyeHnne amMmmHuaka, CEpHOM M a30THOM KHCIOT B NMPOMBINUIEHHOCTH. OO1me

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¢¢ekTy, 1o

HM3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKUX YJIEMEHTOB

5.2

TernoBoit AP hexT XMMUIECKOH peakiny, TEPMOXUMHUYECKNE YpaBHEHHS. DK30-

1 OHAOTCPMHUUYCCKUE PCAKIUH. TepMOXI/IMI/I‘IeCKI/IC YpaBHCHHA

5.3

OKuCIINTEIBHOBOCCTAHOBUTENbHbBIE peakiu. OKUCIUTENN U BOCCTAaHOBUTEIIU.
[Ipomieccbl  OKUCIIEHHSI W BOCCTAaHOBJICHHSA.  OJIEKTPOHHBIA  OanaHc

OKHCIIMTEILHOBOCCTAHOBUTEIILHOM pe€aKnuun

5.4

Teopus 371EKTPOIUTHUECKON qucconranuu. KaTuoHsl, aHHOHBI. DJIEKTPOJIUTHI U

HCOJICKTPOJINTHI. CunbHbIE U cIa0bIe QJICKTPOJIUTHI. CreneHb JucCconrannmn

5.5

Peakiuu wonHoro oOMeHa. YCJIOBHSI MPOTEKAHUs PEaKIMid HOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPAaBHCHUSA peaKuHﬁ

Xumus u OKpYyKaromiasa cpeaia

6.1

BemecrBa n Marepuansl B TOBCEIHEBHOM JKM3HM 4YelOBeKa. be3omacHoe
UCIOJb30BAaHUE BELIECTB M XUMHMUYECKUX peakUuil B jaboparopun U OBITY.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJIICHHUAX

6.2

XUMHUECKOE 3arpsi3HEHHE OKpyXaromed cpeapl  (KUCIOTHBIE — JIOXKIH,
3arps3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI €ro MNperoTBpAIlCHUs
[IpenensHas nomyctumas koHueHtpauus Bemects (IIJIK). Ponp xumuu B
pelIeHNH HKOJOTHUECKUX TNpolieM. VYcCuileHue MapHUKOBOro »ddekra,

pa3pylieHue 030HOBOTO CJIOS

6.3

[Ipumenenue cepsl, a3ora, ocdopa, yriepoaa, KpeMHUSI U UX COEAUHEHHH B
ObITYy, MEIUIUHE, MPOMBIIUIEHHOCTH U CelbCKOM Xxo3siicTBe. [Ipumenenue
METAJUIOB M CIUIaBOB (CTajlb, YYTyH, IIOpAJIOMUHUM, OpoH3a) B OBITY U
MIPOMBIIIJIEHHOCTH UX coequHeHui. [loHsTHe 0 KOppo3un MeTalljIoB, OCHOBHBIE

CITOCOOBI 3alIUTHI UX OT KOPPO3UH

6.4

[IpupoaHble UCTOYHUKU YTIEBOJIOPOAOB (Yroyib, NPUPOIAHBIA Tra3, HedTh),

MPOIYKTHI UX MepepadboTku (OEH3UH), UX POIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHayasbHBIE TMOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCTMHEHMSIX
yriepoaa (MeTaH, 3TaH, STHJICH, alleTUJIeH, 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) JI0JIM PaCTBOPEHHOTO BEIIIECTBA B paCTBOPE
7.3 10 XUMUYECKUM YPABHCHHSIM




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

« Xumus: 9-i kiacc: 6a30BbIi ypOBeHb: YUEOHUK; 5-€ H3/1aHue, nepepaboTanHoe
["abpuensn O.C., Octpoymos U.I'., CnaakoB C.A. AKIIMOHEpHOE OOIIECTBO

«3marensctBO «lIpocBemienre»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Y4ebHo-MeToAnuecKoe 00ecTieueHre MPOIIECCOB MPENOo aBaHusl XUMUH,
ouonoruu, (GU3MKUA HA YPOBHAX OCHOBHOT'O OOIIIETO U CPEAHETO OOIIETO
oOpazoBaHUs

C BKJIFOUCHHEM JIOTIOJTHUTEITLHOTO MHYKCHEPHOTO KOMITOHEHTA : METOTMYECKHEC

pekomenaanuu. — M. : ®I'BHY «MHCTUTYT conepkaHus U METOJIOB OOyUCHUS»,

2024.-73 c.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

https://chem-oge.sdamgia.ru/?ysclid=mf15tw8vfh644699628

https://oge.fipi.ru/bank/index.php?proj=33B3A93C5A6599124B04FB95616C835
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