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MNOACHUTEJIBHASA 3AIINCKA

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

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE coJiep KaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJield U3y4eHus MpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UTparoT (POpMHUPYEMbIE XUMHUEH MPEACTaBICHUS O B3aUMOIIPEBPAILICHUIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4uyeOHOM  JIesITeIhbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

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



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

JlanHble HampaBlieHUS B OOYYEHHM XUMHH OOECHeYMBaOTCs crerupuKon
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

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

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydeHuro. CoaepkaHue CKIAAbIBAECTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HUSI KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

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

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEIIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C TMPUBJICUCHUEM
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 4YEJIOBEKA W KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOU KYJBTYPBHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JIOCTYIIHBIX O00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHHMM TpaBWJI 0O€30MacHOr0 oOpalieHusi ¢ BEUIECTBAMH 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,
CHOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIIOBUSM KU3HU;

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

— o0ecredeHue yCI0BUi, CITIOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOU
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 O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOLIEHU,
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 MOTHBAllUU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
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 00pa3oBaHus, coctaBisieT 136 yacos: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JIOBEKa. XUMHSI B CHCTEME HayYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE O MeTOAax IMO3HAHMS B XMUMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocTbie U ClOKHBIE BellecTBa. 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. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIECTB. XMMHUUeCKHe ypaBHeHusa. Kiaccudukanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB O00pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Mea C KUCIIOTOMN) SBJICHUH, HAOMIOACHUE U
ONMKMCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4eHHE CIOCOOOB pa3lesieHus CMeced: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapOCTEPIKHEBBIX).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT U mpocroe
BenlecTBo. Haxokaenuwe kuciaopoga B Ipupoje, (U3MUEecKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kucinopona. CrnocoOsl



MOJIYYCHHUST KHUCIIopoJa B JjabopaTopuud W TPOMBINIUICHHOCTH. 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, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

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

Monsipabiii 00bEM razoB. Pacd€Tsl Mo XUMHUUYECKUM YPaBHCHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOZIE€ U B KU3HU 4eloBeka. KpyroBopot BoAbl B MpUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa okcugoB. Du3nyeckue HW XHUMHYECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

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

Kucnotel. Knaccuduxanusa kucnor. Homenkinarypa kuciaor. @uznyueckue 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
MpEeKpalieHusl TOpeHHs (Mmoxapa), O3HAKOMJIGHHE ¢ oOpasllaMu 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
KOJMYECTBOM | MOJIb, MCCIIEOBAaHUE OCOOCHHOCTEH PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE O0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3UYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklUWil HEUTpalu3aluH, IOIYYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XUMHYECKasl CBSA3b.
OKuCcIANTETILHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u Tpynmnbl. DHU3WYECKUI CMBICH MOPSAKOBOTO HOMEpPAa, HOMEPOB IEpuoaa U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA M0 ero nosoxeHuro B [lepuoanueckon cucreme /. . Menneneena.

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

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ui pa3BuTUA Hayku U npaktuku. [[. M. MenneneeB — yd€Hblli H
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchbl OKMCIEHUsI K BOCCTAHOBIIEHUS. OKUCIUTENIA U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX EeCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEIMETOB
€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, HEUTPOH, HOH, 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: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOWCTB
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
PEIETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THIIA KPUCTAJUIMUYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs 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 PEAKIIMHU, TEPMOXUMHUYECKUE
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 XMMHUYECKOW pEaKIUU U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHSI.

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



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OataHca.

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

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIN HOHHOTO 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 KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE BJICKTPONPOBOIHOCTHU
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBaHue ocangka, BBIICICHHE Ta3a, o0O0pa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka rajnoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, mpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTereHn okucieHus. CTpoeHue M (pu3myecKkue 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, (QuU3NUECKHWe ¢ XUMHUYECKHE CBOWCTBa (00mue 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 cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius 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
yno0peHuil. XuMUYEeCKOe 3arps3HEHNE OKPYIKAIOIIEH Cpelibl COeAMHEHUSIMU 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,
nosyuenue. Mcnonp3oBanne GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoicTtBa. Ancopbuus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIE MOHATHS 00 OPraHUYECKUX BELIECTBAX KakK O COCIMHEHUSIX
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 Ba)KHBIX BEILIECTBAX: XKHUpax, OeJKax, yriieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumenenne. CoenuHeHHs KpeMHus B mpupoge. OOmue mnpeacTaBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPHAIIOB B MOBCEIHEBHOMN KU3HU.

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
TaJOr€HOB M WX COEJMHEHHH (BO3MOXXHO HCIIOJIb30BAHHE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIMBaHuUs caxapa I0J JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJOTBHI, H3YYEHHE XUMHYECKHUX 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
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpEHUH, MOIyUYEHHE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
MX MPOTEKAHHUsI, B3aUMOJICICTBUE KOHILIEHTPUPOBAHHOM a30THOU KHCIIOTHI C MEJIBIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MPOTHBOrasa, MoJIy4eHHe, COOMpaHue, paclio3HaBaHUE U HU3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BakHelnme HeMeTaJUIbl 1 UX COEIUHEHUS).

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 ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJIEKTPOXUMUYECKUH  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) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[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



TUJIPOKCUAB HaTpus MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METAVIOB M MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUupoae. PU3NUECKUE U XMMUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHEe CBOMCTBA alFOMUHHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA U 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 cosn kenesa (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
WCIIOJB30BaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
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, KaJIbLMs, aIFIOMUHUS, [IUHKA, >KEJIe3a
(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 TUAPOKCHUJIA [MHKA, PEIICHUE YKCIICPUMEHTAIbHBIX 3a71a4d Mo TeMe « Baxkneume
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
XAMUYECKUX 0KOTax U OTPABJICHUSAX.

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
MaTepHabl).

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 (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CruiaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocdepa, rugpocdepa, MHUHEpATbl, TOPHBIE MOPOJBI,
H0JIC3HbIE UCKOTIaeMblIe, TOILIUBO, BOJIHbIE pecypchl.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)IaTpuoTHYECKOro BOCIIMTAHMS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOUM HWH(pOpMaIeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2)rpamaaHCcKOro BOCIIMTAHUA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUICKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aWMOIIOMOINIM B TIpPOIleCC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TMIOBEJECHUE W TIOCTYNKM CBOMX TOBApHUIIECH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUI MOCTYIIKOB;

3)IEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH WU COCTABJISIOLIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[T03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOM M YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



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 HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 KU3HU, OCO3HAHUE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5)Tpy10BOro BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHuUsl ¢ yUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6)3K0J10rM4eCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOEe OTHOIICHHE K TPUPOJEC KaK HCTOYHHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
MpaBuUJ 0€30MacHOTO MOBEICHUSI TIPU padOTe C BEIIECTBAMHU, & TAKKE B CUTYalIHSIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJBTYphl, OCO3HAHHUS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMmeTanpeaMETHBIX pE3yJbTaTOB 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 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHUIO W OCYIIECTBICHUIO y4eOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU IOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTAMH HW3Y4YCHMS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBISBIATh U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

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

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

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh PA3IUYHbIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOI'O MCIIOJIBb30BAHUS PA3IMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

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

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

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

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

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

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe JeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSITh WM KOPPEKTHUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh U aHAIIM3UPOBATh KOHTEKCTHI, PEUIAraeMbI€ B YCIOBUU 331aHUN.

INPEAMETHBIE PE3YJIBTATDBI

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



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

K xonIty oOydenus B 8 kiacce npeMeTHbIE pe3yIbTaThl 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 COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, pPEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas J10Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JUJISI COCTaBJCHUS (HopMy
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 (KOBaJE€HTHAasT M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

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

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



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

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

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

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

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

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TPUYMHHO-CIICACTBEHHBIX CBSI3€d — JUISI M3YyUYECHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICIEHHBIN);

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

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

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



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

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

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

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

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIIOBOMY 3P GhEKTy, 0 U3MEHEHUIO CTENEHEeH OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

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

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



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

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

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

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

MPUMEHSTH OCHOBHBIC OTEPAIlMU MBICTUTEIBHON NEATETLHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEeHHe, MOJCIMPOBAHUE, IKCIEPUMEHT (peaabHbId U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

Ne

HaumenoBaHue pa3jiesioB U

KoaunuecTBO 4acoB

KoHnTpoJbHbIe

IIpakTH4eckue

JaekTpoHHbIe (HU(pOBbHIE)

n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Pasznea 1.IlepBoHavaibHble XUMHYECKHE OHATUHSA
Xumusi — BaXkHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edso00.ru/7f41837c
YeloBeKa
BemecTBa 1 xuMu4eckue bu6mmoreka [IOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3nes 2.BakHeiimme npeacTaBuTe I HEOPraHHYECKUX BeleCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnnoreka [JOK
' 00 oKcHIax https://m.edso0.ru/7f41837c
59 Bognopon. Ilonsarue o kucnorax 8 1 bubnuoreka [IOK
' M COJISIX https://m.edso0.ru/7f41837c
53 Bona. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBaHUSIX https://m.edso00.ru/7f41837¢c
OCHOBHBIE KJIaCcChl bu6mmorexa [IOK
24 . 11 1 1
HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 30

Pa3pnen 3.11epunonnyeckuii 3axkoH u [lepuoguveckasi cucrema xumuiyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHne aToMoB.

Xumuuyeckas ¢cBsi3zb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

[lepuonuueckuii 3aK0H U
[Tepuonnueckas cucrema

bubmuoreka [JOK

3.1 7
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XUMHUYECKas CBS3b.
3.2 OKHUCIATEIILHO 8 buGnnorexa [IOK
' https://m.edso00.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKITUU
bu6mmoreka [IOK
Hroro no pasery 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



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

9 KVIACC

KosaunyecTBo 4acoB DJIeKTPOHHbBIE
HaumenoBanue pa3aesioB H TeM (uudpoBbIe)
Ne i/ P Kontpoabnbie | IpakTnueckue p
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThbI
pecypcesbl
Pa3nes 1.BemecTBo U XMuMH4YeCKHe peaKkIul
11 [ToBTOpenue u yriuyonenue 3HaHUN 5 1 bubnmnorexka HOK
' OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmuorexa [IOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIEKTPOIUTHIECKAS JUCCOIHAITHSI. 3 1 1 bubmuoreka [IOK
' XUMHUYECKUE PEAKIIMU B PACTBOpAX https://m.edso0.ru/7f41a636
Htoro no paznemny 17
Pa3znen 2.HemeTaJJIBI M HX COeTHHEHHUS
51 OO0mas XxapakTepucTUKa XUMHUUECKIX 4 1 bubnuotexa [JOK
' snementoB VIIA-rpymisl. [anorens: https://m.edso0.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpymmebl. A3ot, pochop u ux 7 1 bubmmorexa [JOK
' PyIHHBL ’ P https://m.edso0.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 anemeHToB |VA-Tpynmel. Yriaepoa u 8 1 2 bubmorexa HOK
' . PYHIEL poa https://m.edsoo.ru/7f41a636
KPEMHUH B WX COSAMHCHUS



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

Htoro mo pazneny 25
Pa3zgen 3.MeTa/JIBI M MX COCAUHECHUSA
. but6mmoreka [IOK
3.1 Obmpae cBoHCTEa METANIOR 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [{OK
3.2 Baxueiiime MeTauibl U UX COEIAHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro o pasneny 20
Pa3znen 4. Xumusi u okpyxaomas cpeaa
4.1 BemecTBa u Matepraibl B )KA3HU YEJIOBEKA 3 bubmaorexa LIOK
' B p https://m.edso0.ru/7f41a636
Hroro no pasneny 3
PesepBHOE BpeMs 3 bubnmorexa IOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrtpousbnbie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[Ipeamer xumun. Poip Xumuu B KU3HA 1 bub6nuoreka [JOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
IlonsiTe 0 MeTO/1aX MO3HAHUS B XUMHUU 1 bubmorexa LOK
A https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padora Ne 1 «IIpasuia
paboThI B 1a00paTOpUU U TPUEMBI 1 bubnuorexa [IOK
oOparieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Uucteie BemecTBa U cMech. CIocoObl 1 bu6anoreka LIOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2
«Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [TOK
a . bumep https://m.edsoo.ru/ff0d28c8
OYHUCTKY TTOBAPEHHOU COJIN )»
ATOMBI U MOJIEKYJIbI 1 bubmorexa [OK
y https://m.edsoo.ru/ff0d2a6c
XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuoreka [{OK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
IIpocThie U CIOXKHBIC BEIIECTBA 1 bubmorexa HOK
p B https://m.edsoo.ru/ff0d2a6c
bubanoreka [JOK
ATOMHO-MOJIEKYJISIPHOE YUEHHE 1

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 ITOCTOSHCTBA COCTaBa BCIIICCTB.

bubnunoreka LIOK
10 Xumuueckas popmyia. BamreHTHOCT https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHYECKHX 3JIEMECHTOB
OrHocuTenbHas aTOMHAs Macca. bubnunoreka LIOK
11
OtHocuTeNbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMMHYECKOTO bubnuoreka [JOK
3JIEMEHTA B COEIMHEHUU https://m.edso0.ru/ff0d350c
13 KomnuuectBo BemiectBa. MoJib. bubnuorexa [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 du3znyeckrue U XUMHUYECKHUE SIBICHUS. bubnuorexa [IOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U ycioBUsA IPOTEKAHUSA bubmuoreka [IOK
15 .
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubmuoreka [IOK
XHWMHUYECKUE YPABHEHUS https://m.edso00.ru/ff0d3b88
Buraucienuns konuaecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUSAM XUMHYECKHX bubmorexa HOK
= . P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukamus XuMHIecKux peakiui
18 (coe I/Iqu):HI/HIH a3JI0KCHHS e bubmorexa LOK
A P : https://m.eds00.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIOMOHOCOB — y4€HBIi1-
19 sHImKIoneauct. O0o0meHNe U bubmorexa HOK
t FHCT Hf https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIs 3HaHUI
20 KonrtponsHast padora Nel o reme bubmuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech razos. CocraB bubmuoteka [IOK



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

BO3ayXa. KI/ICJ'IOpOI[ — OJICMCHT U
IIPOCTOC BEIIECCTBO. O30H

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHUCJIOpoJia (peaKkuu OKUCIICHUS, BH6J_IHOTeKa LOK
ropere). TIoHSTHE 06 OKCIIAX https://m.edsoo.ru/ff0d4614
CriocoObl Mosty4eHus: KUCI0poia B

23 71a00paTOPUH U MPOMBIIUIEHHOCTH. BH6J_IHOTeKa LOK
TTpuMeHEHHTE KHCTOpOa https://m.edsoo.ru/ff0d497a
TemnoBoit 3¢ ekt xumMuaeckoit

24 peaxkuuu, MOHATUE O TEPMOXUMHUECKOM bu6nuoreka [JOK
YPaBHEHUH, 3K30- U SHAOTEPMUUYECKUX https://m.edsoo.ru/ff0d4790
peaKmsax
TorumBo (HedTh, yroias U METaH).

25 3arpsi3HEHUE BO3]lyXa, CIIOCOOKI €T0 bubmmorexa [JOK

peoTEpame https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[TpakTrueckas padota Ne 3 o Teme Bu6 OK
26 «[lomy4yenne u coOMpanue KHCIOPO/a, nommorexa L
. https://m.edsoo.ru/ff0d4ae2
M3yYEHHE €ro CBOHCTBY

97 Bonopon — anemeHT u mpocroe bu6muoreka [JOK
BemecTBo. Haxoxaenne B npupoje https://m.edsoo.ru/ff0d4ddo

28 dusznyeckne U XUMHUUECKHE CBOMCTBA bu6anoreka LIOK
Bonopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo

29 [TonsiTHE O KHCTOTAX U COJISIX bubmmorexa [IOK

https://m.edsoo.ru/ff0d50d2

30 CriocoOslI oTydeHus BOAOPOa B bubmmoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4ddo

31 [IpakTruyeckas padora Ne 4 o Teme bu6muoreka [JOK

«ITomyuenue u cobupanue BoopoJa,

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d448e
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
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https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

HU3YUYCHHUEC €TO CBOIICTBY

MoutsipHblii 00BEM ra3oB. 3aKOH

but6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Breruucnenus o00béMa, KoaudecTBa

33 BEILIECTBA ra3a 0 €ro U3BECTHOM bubmorexa I[JOK

= . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WA 00BEMY
Brruucnenust 00bEMOB ra3oB 1o

34 ABHCHUIO PEaKIIMU Ha OCHOBE 3aKOHA bubmorexa LOK
yp . peaKt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHI ra30B

35 dusznyeckre U XUMHUYECKHE CBOMCTBA bubnuorexa [IOK
BOJBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [TonsTue 06 bu6mmoteka IIOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pacrBoputens. HacbieHHbie

37 W HEHACBIIIIEHHBIE pacTBOPHI. MaccoBas bubmorexa HOK

p PbL. https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 o Teme

38 «IIpuroroBiieHrE paCTBOPOB C bubnuoteka [JOK
ONpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 KonTponbnas padota Ne2 no teme bubmuoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcuIbl: COCTaB, KiIacCUpUKAIs, bubnunorexa LIOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyyeHnue u XMMHUYECKUE CBOMCTBA

bubnunorexa LIOK
41 KHUCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX

OKCHIIOB

https://m.edsoo.ru/ff0d664e
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OcHoBaHus: cOCTaB, KJIacCH(pUKAIIHS, bubnunorexa LIOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TosnydyeHne U XUMHYECKUE CBOWCTBA Bu6muotexa [JOK
OCHOBAaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, but6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue 1 XuMHYECKHUE CBOIMCTBA bu6muoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,
46 cnoco((SLII) o )eHI/IH XI/IMI/I‘IZEKI/IG bubmorexa LHOK
N yi ’ https://m.edso0.ru/00ad9474
CBOICTBa
[IpakTuueckas paborta Ne 6. Pemenue
47 JKCIEPUMEHTAIbHBIX 3aa4 10 TEME bubnuorexa [IOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
48 I'eneTnyeckas cBA3b MEXKIY Ki1acCaMu bubmuoreka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6anoreka LIOK
49 O06o00611eHre U crucTeMaTu3alus 3HaHu!
t t https://m.edsoo.ru/00ad9ch2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmmorexa [TOK
. P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 XUMUYECKUX AieMeHTOB. [lonaTue o Bubmmorexa [IOK
) https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX AJIEMEHTOB
[Tepuonnueckuii 3aKOH U
bubanoreka [JOK
52 [lepuoanueckas cucteMa XMMHUYECKUX

anemenToB JI. 1. Menaeneera

https://m.edsoo.ru/00ada52c
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but6mmoreka [IOK

53 I1
CPHOIBL, TPYITHEL HOATPYIIIL https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX bu6muoreka [IOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J10UeK
. bubnuorexa [IOK
55 aToMoB 3JieMeHTOB [lepuoandeckoit
https://m.edsoo.ru/00adaébc
cucteMmsl [. . MenaeneeBa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHUIO B bu6mmoteka IIOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [leproauueckoro 3akoHa JIs
57 pa3BuTUA HAayKu U npaktuku. . 1. bubnmnorexka LHOK
MeHnaeneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
rpaxaIaHyuH
PesepBHrIil ypok. O000IIIEHHE U
58 CHCleMaTm:p Ust 3HaHI/II>'IHl / bubmorexa TIOK
. H https://m.edso0.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padota Ne4 no teme
59 «Ctpoenue aroMa. XUMHUYECKas CBI3ELY bubmorexa HOK
P N ] https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHas paboTa
DIIEKTPOOTPHULIATEITLHOCTh AaTOMOB bubnuotexa [JOK
60
XUMHYECKHAX DIIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmorekxa [IOK
61 Honna ecKkasl CBA3
HAAM XUMHIHCECKAd CBASH https://m.edsoo.ru/00adac34
62 KoBasieHTHas monsipHas XuMU4ecKas bu6muoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HETOSIpHAS XUMHUYECKast bubnuotexa [JOK
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https://m.edsoo.ru/00adaab8

CBS3b
bubnunorexa LIOK
64 Crenens okucenus 1 https://m.edsoo.ru/00adae28
65 OKHUCIUTETbHO-BOCCTAHOBUTEILHBIC 1 bubnuorexa [{OK
peakuuu https://m.eds00.ru/00adb076
bubnunoreka LIOK
66 OKUCINTENN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb076
PesepsHElil ypok. O0001IIEHNE U
67 CI/ICTI;)MaTI/IL’»:p nst 3HaHI/II>'IHl 10 TEME 1 bubmmorexa HOK
1t https://m.edsoo.ru/00ad9ch2
«CTtpoeHne aroma. XUMHUYECKAsI CBA3hY
68 PesepBHblil ypok. O60611eH1E 1 1 bubnmnorexka HOK
cucTeMaTu3alis 3HaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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9 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoxa Konrtpousbnbie | IlpakTuyeckue
n/n Bcero u3yuyeHusi | oOpas3oBaTeibHbIE
padoThI padoThI
pecypcsbl
Ilepnonnueckuil 3aK0H.

1 Ilepuonnueckas cucrema 1 bu6nuoreka [JOK
XUMH4YECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMUYECKUX IEMEHTOB 1 bubamorexa LIOK

i https://m.edsoo.ru/00adb6b6
HEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus u HoOMeHKIaTypa 1 bubnmnoreka [HOK
HEOPTaHWYECKNX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xumMudueckou CBSI3H U THUIIBI 1 bu6anoreka LIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirydieHne 3HaHUi 1 1
OCHOBHBIX Pa3ZeiioB Kypca 8 kiacca»

6 Knaccudukanust XuMuaecknx 1 bubnuotexa [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubnmorexa LOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonsiTe 0 XUMUYECKOM PaBHOBECHHU.

bu6nunorexa LIOK
8 @DakTOphI, BIUSIOLIUE HA CKOPOCTh 1

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'0 paBHOBECHU

OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC

but6mmoreka [IOK

9
peaxuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 ncconuarmy. CUIbHEIE U cIa0ble bubmmorexa TOK
A HHATIH https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 Houuble ypaBHEHUS PEAKIIUN Enbmaorexa ITOK
M peakil https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHUH B CBETE IIPEICTaBICHUN bubnnorexa LHOK
pvz{ https://m.edsoo.ru/00add5d8
00 3JIEKTPOJIUTUYECKON JUCCOLIHAIIIHI
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPENCTABIEHUNA 00 bubnnorexa LHOK
peAl . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUUECKON JUCCOLMAIIIHI
14 ITonsgarue o ruaponanse coiaei bubnnorexa LIOK
Ap https://m.edsoo.ru/00add9d4
15 O06o001mIeHNe U CHCTEMAaTH3aIIHs bubmorexa [IOK
3HAHUU https://m.edsoo.ru/00addd12
[TpakTnueckast padorta Ne 1.
16 «Pemenne sxcepuMeHTAIBHBIX bubnnorexa LHOK
p https://m.edsoo.ru/00addbfa
3a71a4uy
Konrponsnas padora Ne2 o teme
17 «IIIEKTPOIUTUYECKAS TUCCOIMALINS bubnnorexa [JOK
p ! HHATI. https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B paCTBOPAX)»
OO0111ast XapaKTEPUCTHUKA TAIOTEHOB.
18 XI/III;I/III/II{CCKI:/IG CBI())ﬁCTBa Ha IpUMepe bubnnorexa [JOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. CossHas KMCIIOTa, bubmuoteka [IOK
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XUMHUYCCKUC CBOﬁCTBa, IIOJIYYCHHE,
IMPUMCHCHHC

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

[Tpaktuyeckas padora Ne 2 o Teme

bubnunorexa LIOK

20 «ITonyueHue COISTHON KUCIIOTHI,
yi B N https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOUCTBY»
Brruncrienus no ypaBHeHUSIM
21 XUMHUYECKHX PEaKIUil, eClii OJJUH U3 bubmmorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO0m1as XxapakTepuCTUKa JIEMEHTOB bubnmnoreka [HOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnmnoreka [HOK
B IIpUpPOJIe. XMMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopo1, CTpOEHHUE, bubnmnoreka [JOK
du3HYecKre U XMMHUYECKUE CBOMCTBA https://m.edso0.ru/00ade802
Oxcuppl cepsl. CepHas KHCIIOTA,
25 du3nveckre U XMMUYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IpUMEHEeHHe
XUMHUECKUE peaKIiH, JIeXKaIIIe B
OCHOBE ITPOMBILIIEHHOTO CrIocoba
26 MIOJIyYEHUS CEPHOIN KUCIIOTHI. bubmuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIleH cpeibl COETUHEHUSIMH
cepsl
97 BrrunciieHue MaccoBoit 107U BBIXOJ1a bubmuoreka [{OK
POAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO11ast XapakTepUCTHKA 3JIEMEHTOB bubmuoteka [IOK
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VA-rpynsl. A30T, paclipOCTpaHECHHE
B IIpupojie, GPU3nYecKue u
XUMHYECKHE CBONCTBA

https://m.edsoo.ru/00adeea6

AMMHaK, ero pu3nvecKue u

bubnunorexa LIOK

29 XUMUYECKHE CBOWCTBA, MOTyYeHUE U
’ e https://m.eds00.ru/00adf004
pUMEHEHHE
[Tpaktuyeckas padora Ne 3 o Teme
30 «[Tony4yeHne aMMuaKka, U3y4eHHE €ro bubmmorexa [JOK
. vh > 1Y https://m.eds00.ru/00adf180
CBOWCTBY
31 A3oTHas KUCI0Ta, e€ (PU3NIeCKue U bubnmnoreka [HOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJICH
aMMOHHUS B KQUECTBE MUHEPATbHBIX
32 0o0peHuii. XUMHYECKOe bubmmorexa [IOK
YAORP ) . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCTMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u
33 (bocgo pHasl KI/ICJ'I((l))Ta q)(pplljm(qe)mcne " bubmorexa HOK
P . https://m.edso0o.ru/00adf68a
XUMHUYECKHE CBOWCTBA, MOJTyUCHHE
Hcnonws3oBanue ¢pocdaros B
34 KaueCcTBE MHUHEPATLHBIX YA0OPEHUH. bubnmnoreka [JOK
3arpsi3HeHUE MPUPOJTHON Cpeibl https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacpocTpaHeHHE B
35 npu 2 2e1 EHSI/IIzIeCKII)/Ie Y XUMHUYECKHUE bubmmorexa [JOK
PUPOAE, https://m.edso0.ru/00adfd9c
CBOWCTBa
36 Oxkcupsl yriaepoaa, ux Gpusndeckue u bubnmnorexa [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOrHYeCKHEe POOIIEMBI,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronbHas KUCa0Ta U €€ COu bubmorexa HOK
https://m.edso0.ru/00ae006¢
[TpakTrueckas padora Ne 4 o Teme

38 "[TomyueHune yriaekucioro rasa. bubmmoreka [JOK
KadectBenHnas peakius Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHS 00
39 OPraHMYECKHX BEIICCTBAX KaK O bubmorexa [IOK
P https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yTepoaa
40 Kpemuuii 1 ero coeguHeHus Bubmorexa ITOK
P https://m.edsoo.ru/00ae080a
[TpakTrueckas padora Ne 5. Pemienue

41 AKCIIEPUMEHTANIbHBIX 33/a4 110 TEME bubnmnoreka [JOK
«Baxnennine HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
Konrtpomnsnas padora Ne3 o teme

42 «BaxHeie HEMETaIbl U UX bubmmorexa [JOK

https://m.edso0.ru/00ae0el8
COCTMHCHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
AJIEMEHTOB — METAJIIOB.

43 Merannudeckas CBSI3b U bubnunoreka LIOK
METaJUTNYECKast KpUCTAIIINIECKast https://m.edso0.ru/00ae103e
pemérka. @u3nvecKre CBOMCTBA
METaJIOB

42 XUMHUYECKHEe CBOMCTBA METAJLJIOB. bubmuoreka [{OK

DIIEKTPOXUMUYECKUN P

https://m.edso0.ru/00ae1156
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HaHpH)KeHI/Iﬁ METAaIJIOB

OO61rme crnocoObl MoTy4eHHs
MeTtaiuioB. CiuiaBbl. Berauciienus mo

bubnunorexa LIOK

4 N
> YPABHCHIAM XHMITHCCKHIX peaiiim, https://m.edsoo.ru/00ae1156
€CJIM OJTMH U3 PEarcHTOB COJCPIKHUT
pUMeECcH
46 [TousATHE O KOPPO3UU METAILIOB bubmorexa HIOK
pp https://m.edsoo.ru/00ael1278
bubnuorexa [JOK
47
[Henotrere MeTans! https://m.edsoo.ru/00ael4b?2
48 OKcuabl M TUAPOKCUJIBI HATPUS U bubnmnoreka [HOK
KaJIus https://m.edsoo.ru/00ael4b?2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [IOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael15e8
50 BaxxHetimnume coeqMHEHUS KaJIbIIUI bubmmorexa TIOK
g B https://m.edsoo.ru/00ael5e8
51 O00011IeHNE U CUCTEMATH3AINS
3HAaHUHI
JKEcTKOoCTh BOJEI U CIOCOOBI €€ bu6anoreka LIOK
52
YCTpPaHEHHUS https://m.edso0.ru/00ae1886
[TpakTrueckas padota Ne 6 o reme
53 "YKECTKOCTH BOIBI M METOIEI €8 bubmorexa HOK
., https://m.edsoo.ru/00aelae8
yCTpaHEeHHUs
but6mmorexa [IOK
54 A i
JTEOMHHHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U bu6muoreka [JOK

TUAPOKCHIA

https://m.edsoo.ru/00aelc64
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but6mmoreka [IOK

56 Keneso
https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCHUIBI U COJIU KeJe3a but6mmoreka [IOK
(1) u xeme3a (111) https://m.edsoo.ru/00ae35e6
58 O00011eHrEe U cCUCTEMATU3 AL
3HAHUU
[Tpaktuyeckas padora Ne 7. Pemenue
DKCIIEPUMEHTAIIBHBIX 33a4 110 TEME bubnmnorexka HOK
59 .
«BaxxHeunme MeTaJlibl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Brrurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 pEareHToB JIaH B U30BITKE UITH bubmnoreka IIOK
COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOH JOJH BBIX0OJIa MPOAYKTa
peaxiuu
61 O06o011eHre U cucTeMaTu3alus
3HAaHUHU
KonTponbnas pabota Ne4 o reme
62 «BaxHeunme MeTalIbl U UX
COETUHEHUS
63 BemecTBa u matepuaisl B bubnuotexa [JOK
MTOBCEJHEBHOM KU3HU YEJIOBEKa https://m.edsoo.ru/00ae3f50
64 XHMHYECKOe 3arpsi3HeHue bubmuorexa [IOK
OKpYKaroIle cpebl https://m.edso0.ru/00ae4270
65 Ponp xumuu B penieHnu bubmuoteka [IOK
9KOJIOTUYECKHX TTPOOIeM https://m.edso0.ru/00ae4270
66 PesepBublit ypok. O0o01IeHNE U bubmuoteka [IOK
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cHcTeMaTH3amus 3HaHuH

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

67 PesepBublit ypok. O6o0mIeHNE U 1 bubnuorexa LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHbIil ypok. O0001ICHHE 1 1 bu6muoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb?
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBEPsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

IIo Teme: ((HepBOHaanIBHI)IG XUMHNYCCKHUEC ITIOHATHA»

11

pacKpbIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TIOHSATHI: aToM,
MOJIEKYJ1a, XHUMHUYECKUH JJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE
BELIECTBO, CMECh (OJHOPOAHAsT M HEOJHOPOJHAs), BaJEHTHOCTb,
OTHOCHUTENIbHAs AaTOMHAasi M MOJIEKYJspHas Macca, KOJIHYECTBO
BEIIECTBa, MOJb, MOJIIpHAash Macca, MaccoBas A0Sl XMUMHYECKOTO
JNIeMEHTa B COEIMHEHUHU, MOJSIPHBIM 00BEM, XMMHUYecKas peakius,
KIacCuPUKalMs  pEaKIUi:  peakluu  COCIUHEHUsS,  pPEeaKIuu
pa3NoXKeHUsl, peaklUu 3aMelIeHUs, peakuud oOMeHa, DK30- H
SHJOTEPMUUYECKHE PEaKIuu, TEeTuIoBOM 3G (EeKT peaxiuu, pacTBop,

MacCcCoOBas J0JIA BEIICCTBA (HpOHeHTHaH KOHI_IGHTpaI_[I/ISI) B pacTBOpPC

1.2

HWIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATUHA H

IMPHUMCHATH OTH MMOHATHA ITPU OITMCAHUHN BCUICCTB U UX HpeBpaHIeHI/Iﬁ

1.3

WCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBlIEHUS (QOpMYyI

BCIICCTB U ypaBHeHI/Iﬁ XUMHUYCCKUX peaxunﬁ

1.4

PaCKpbBIBATH CMBICJI 3aKOHOB COXPAaHCHUSA MacCChI BCIICCTB,
IIOCTOSAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOTO YUYCHHUSA, 3aKOHA

ABoraapo

1.5

OIIPCACIIATH BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHLIX

COCIUHCHUAX

1.6

KJIacCU(UIUPOBATh XUMHUYECKHE peakuuu (M0 4YHCIYy U COCTaBy

Y4YaCTBYIOIIMX B PEaKIH BEIIECTB, 110 TEIUIOBOMY 3 (eKTy)

1.7

BBIUUCIIATE OTHOCUTCIIbHYIO MOJICKYJIAPHYIO W MOJIAPHYIO MAacCChl

BEILIECTB




1.8

BBIYHCIISITh MAacCOBYIO OO0 XUMHUYECKOTO 3JIeMEHTa Mo ¢opmyre

COCIUHEHUS,

1.9

BBIYUCIIATh MaCCOBYIO JOJIIO BEHIECTBA B PACTBOPE

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METOJbl MO3HAHUS — HAOIIOACHHE,
W3MEPEHUE,  MOJCIUPOBAHUE,  OKCHEPUMEHT  (peasibHBIA |

MBICJICHHBIN )

Ilo Teme: «BaxkHelmmue IMPEACTABUTCIIN HCOPraHUYCCKHUX BECUICCTB»

2.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHMHYCCKHX TTOHSTHH: OKCH I,

KHCJI0Ta, OCHOBAHUEC, COJIb

2.2

OMpCaAC/ATL MNPHUHAJIC)KHOCTh BCHICCTB K OHpCI{GHéHHOMy KJ1accy

coequHeHui o popmynam

2.3

KJ'IaCCI/I(i)I/IL[I/IpOBaTL HCOPraHN4YCCKUC BCUICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBaTH) OOIIME XHUMHYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIasi OMUCAHUE MpUMEpPaMHU

MOJICKYJISIPHBIX ypaBHCHI/Iﬁ COOTBCTCTBYHOINUX XUMHUUYCCKHUX peaxunﬁ

2.5

MIPOTHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBHCHUMOCTH OT HX
Kau€CTBCHHOI'0 COCTaBa, BO3MOXHOCTHU TMPOTCKAHUA XHUMHUYCCKUX

npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

2.6

ClieIoBaTh MpaBWJIaM TIONB30BaHUS XUMHUYECKOM TIOCYAOH W
abopaTOpHBIM O0OpYAOBaHHEM, a TaK)Xe MpaBuiIaM OOparieHus: ¢
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSIMH IO BBITIOJHEHUIO
na60paT0pme XUMHYCCKUX ONBITOB IO IOJYYCHUIO U CO6I/IpaHI/II-O
ra3oo0pa3HbIX BEMIECTB (BOAOPOJA M KHUCIOPOA), MPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOM JI0JIEll  pacTBOPEHHOTO
BEIIIECTBA, TUIAHUPOBATh U MPOBOJIUTH XUMHYECKHE SKCIIEPUMEHTHI 110
pacrno3HaBaHUIO PACTBOPOB IIeo4eid W KUCIOT C IOMOUIBbIO

WHAUKATOPOB (JIaKMYC, (heHONPTaNCHH, METUIIOPAHXK U JAPYyTHe)

2.7

IIpOBOAUTDH pvaéTLI 10 YPaBHCHUIO XHUMHYECKOM pCaKknuun

[To Teme: «llepuomuueckuii 3axkoH u Ilepuonnueckas cucrema
xumuueckux snemeHTtoB JI. M. MengeneeBa. CtpoeHHe aTOMOB.

Xumuueckas cBsi3b. OKHUCIUTENBLHO-BOCCTAHOBUTEIILHBIE pcakuumn»

3.1

PACKpPBIBATH CMBICII OCHOBHBIX XWUMHYCCKHUX HOHATHH: AApO aroma,
JJICKTPOHHBIA CJIOW aromMa, aToMHas OpOuTalb, pPAJANYC aTroMma,

XUMHYCCKad CBA3b, IMOJIIpHAd W HCMOJIKIpHAA KOBAJICHTHAA CBA3b,




3JIEKTPOOTPULATEIIBHOCTh, WOHHAs CBSI3b, HMOH, KAaTHOH, aHUOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(i)I/IL[I/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

3.3

OIMCHIBATh M XapakTepu3oBaTh TaOnmmuHyo (opmy I[leproamueckoit
CUCTEMBl XHMHYECKUX DJIEMEHTOB: pazlU4aTh IOHSATHS «TJIaBHAS
noarpynma (Arpymnma)» u - «mobouyHas mnoxarpymnma (brpymma)y,

«MaJIbIe» U «OOJIBIIINE) MEpUOabI

3.4

packpeiBaTh cMbica llepuommueckoro 3akona J[.M. MenneneeBa:
JEMOHCTPHUPOBATh MOHUMAHUE TEPUOIUYECKOI 3aBUCUMOCTH CBOMCTB
XUMHUYCCKUX DJJIEMCHTOB OT HX IIOJIOKCHHUA B HepnonnquKoﬁ

CHUCTEMC

3.5

COOTHOCUTh  0003Hau€HHWs, KOTOpble HUMEKTCI B  Tabiuue
«Ileppuoguyeckas  cucreMa  XUMHUYECKHX  dieMeHtoB  JI.W.
MeHieneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHS aTOMOB
XMMHYECKHX D3JIEMEHTOB (COCTaB M 3apsa sjapa, oOIliee YHCIiIo

QJICKTPOHOB U PACHPCACICHUEC UX T10 3JICKTPOHHBIM CJ'IOSIM)

3.6

OIIPCACIIATH CTCIICHb OKHCIJICHHUA 9JICMCHTOB B 6I/IHapHLIX

COCAUHCHUAX

3.7

OTpENeNATh BUJ XUMHUYECKOM CBsi3u (KOBaJeHTHAas W HWOHHAs) B

HCOPraHNYCCKUX COCANUHCHUAX

9 KJIACC

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE pe3yJIbTAThl 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

1

ITo Teme: «BelecTBO 1 XUMUYECKask PEAKIUS)

11

pacKpbhIBaTh CMBICT OCHOBHBIX XHMHYECKHX TIOHSTHIA: pPacTBOp,
AJIEKTPOJIMTHI, HEIIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAs JUCCOLUAIINS,
peaKkuu WOHHOTO OOMEHa, KaTajau3aTrop, XMMHUYECKOE PaBHOBECHE,
o0OpaTumblie u HEoOpaTHUMbIE peakuuu,
OKHCIIUTEIbHOBOCCTAHOBUTEIBHBIC peaKIum, OKHCIIUTEb,
BOCCTAHOBUTENIb, OKHCIIEHHE M BOCCTAaHOBJICHHE, aJUIOTPOIHS,

aMmpOoTepHOCTh,  XHUMHUYECKass  CBA3b  (KOBaJeHTHas, HOHHad,




MeTaJIJII/I‘IGCKaH), KpucCTaJlliIn4eCKasa peméTKa, CIlJIaBbl, CKOPOCTb

XHUMHYSCKOHN pe€aknuun

1.2

HUIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHYECKHUX MMOHATUHA U

MNPUMCHATH 3TU MMOHATHSA IIPU OITMCAHUHN BCIICCTB U UX HpeBpaH_IGHI/Iﬁ

1.3

COCTABJISITh YPAaBHEHUS 3JICKTPOJUTUYECKOM JTUCCOLMAIIUU KHCIIOT,
miesnioued M CcoJied, TMOJIHbIE U COKpalIEHHbIE YpPaBHEHMsI peakiuil

HOHHOTO OOMEHA

1.4

PACKPBIBATE CYIIHOCTH OKHCIUTCIIbBHO-BOCCTAHOBUTCIIbHBIX peaKnHﬁ

IIOCPCACTBOM COCTABJICHUA JICKTPOHHOI'O OajaHca 3THX peaKHI/Iﬁ

1.5

IIpOBOAUTH paC‘IéTH 10 YPaBHCHUIO XHUMHYECKOM pe€aKuuu

IIo Temam: «HemeTamnbl M HUX COCAMHEHMSA» U «MeTamibl M HX

COCAUHCHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATH) O0IIME U CTIENU(UIECKNE XUMUIECKHE
CBOWCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, MOJTBEpPXk/Jas ONMCAHUE
[IpUMEpPaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHUI COOTBETCTBYIOIIUX

XUMHUYCCKUX peaKHI/Iﬁ

2.2

COCTaBJISITh YPABHCHU A peaKquI, MNOATBECPKAAOIMINX CYHICCTBOBAHHC

TCHETHYCCKOM CBAI3U MCXKY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IIPOTHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMUS,
BO3MOXHOCTH HNPOTCKAaHHUA XUMUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX

YCIIOBUSX

2.4

CIeAOBaTh MpaBUJAM TMOJb30BAHUS XUMHYECKOM TOCYAOM H
nabopaTtopHbIM 000pyAOBaHHEM, a TaKXe MpaBuiaM oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUHM C HMHCTPYKUHUSMHU IO BBITTOJIHEHUIO
nabOPaTOPHBIX XMMHYECKHUX OMBITOB MO TOIYYEHUIO M COOMpAHUIO

ra3000pa3HBIX BEMIECTB (aMMHUAKa U YTIIEKHUCIIOTO ra3a)

2.5

MPOBOJUTh PEAKIMU, MOATBEPKAAIONINE KAYECTBEHHBIM COCTaB
pa3MUYHBIX BEIIECTB: pPACIO3HABATH OMBITHBIM MYTEM XJIOPHUA-,
Opomun, womua, kapOoHat, Qocdar, cummkar, cynabdar,
TUAPOKCUIUOHBI, KATHOHBI aMMOHHS, HOHBI W3yYEHHBIX METaJlIOB,

MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPTraHUUECKUX BEIIECTB

ITo Teme: «XuMHS U OKpY’KaroIasi cpenay

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XxuMH4eckux noustuii: [1JIK Bemectna;

KOppO3Us METaJIOB




3.2

NPpUMCHATE OCHOBHBLIC OIICpalun MBICIUTEIbHOM ACATCIIBHOCTH —
aHaJIM3 MW CHHTE3, CpaBHCHHC, O606I_HCHI/IC, CHUCTEMAaTu3alumo,
BBIABJICHUC TPUYHUHHO-CJICACTBCHHBIX CBsI3CH — AJId U3YUCHUA CBOICTB
BCIIECCTB W XHMHUYCCKUX peaKuHﬁ; C€CTCCTBCHHOHAYYHBIC MECTObI
IIO3HAaHUsA — Ha6JIIOI[eHI/Ie, HU3MCPCHUC, MOACIIMPOBAHUC, SKCIICPUMCHT

(peanbHBIN U MBICIICHHBIN)




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

HepBOHa‘-IaJIBHBIG XUMHWYCCKUC ITOHATHUA

11

[Ipenmer xumuu. Ponb XMMHM B KU3HU 4YeJOBEKa. XHMHUSA B CUCTEME HayK.
Tena u BemectBa. PU3MYECKUE CBOMCTBAa BEHIECTB. ATpEraTHOE€ COCTOSHUE

BC€IICCTB

1.2

ITousrue o MCTOJaXx IIO3HaHUsA B XMMUH. Yucteie B€IICCTBA U CMECH. Crioco0k1

pasaciICHus cMmecen

1.3

ATOMBI W MOJICKYIJIBI. Xumuaeckue 3aeMeHThl. CHUMBOJBI  XHMHYECKUX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

14

Xumnueckas popmyna. BaaeHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHoOcuTeNnbHass ~ aTOMHAas — Macca.
OTtHOCHUTENBbHASA MOJIEKYJIApHAs Macca. MaccoBas 1071 XMMUYECKOTO JIEMEHTa

B COCIMHCHNU

1.5

KomnuectBo BemectBa. Moisib. MonsipHas Macca. B3aumocBsI3p KoJIM4ECTBa,
Macchl M 4YMCla CTPYKTYpPHBIX €IMHHUIl BeunlecTBa. Pacuérsl mo Qopmynam

XUMHYECKHX COCIUHEHUM

1.6

dusnueckue U XUMUYECKUE sSBICHUSA. XMMHUUYECKass peaklus U €€ NMPU3HAKU.
3aKOH COXpAaHEHHUs Macchl BELIECTB. XUMUdeckue ypaBHeHus. Knaccuduxamms

XUMHUYCCKUX pCaKL[Hf/'I (COCIII/IHCHI/IH, Pa3JI0KCHUA, 3aMCILICHNA, O6M€Ha)

1.7

XUMHUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOUW MOCYA0M1, C MpaBUIIaMU
paboTel B Jaboparopuu W TpuéMamMu oOpameHuss ¢ J1abopaTOpPHBIM
o0opy/soBaHHEM, H3yuY€HHE U OINucaHue (U3NYECKUX CBOUCTB 00pa3IoB
HEOPTraHWYECKHX BEIISCTB, HaOmrofeHue (Qu3ndyeckux (TJIaBJICHUE BOCKa,
TasHHE JIbJla, PACTUPAHHUE caxapa B CTYNKE, KUIIEHUE U KOHJEHCALUs BOJIbI) U
XUMUYECKHX  (TOpeHHEe  CBEYH, NPOKAIMBAHUE  MEIHOW  TPOBOJIOKH,
B3aMIMOJICHICTBHE Mella C KHUCJIOTOM) SBJICHWUN, HAONIOJCHWE W OIMCaHUE
NPU3HAKOB TMPOTEKAHHWA XHUMHUYECKUX peakIHil (pasjokeHue caxapa,
B3aMIMOJICHICTBHE CEPHOW KHUCIOTHI C XJOPUAOM Oapusi, paszIoKEeHUE

ruapokcuaa meau(ll) mpu HarpeBaHuH, B3aUMOJACHCTBHUE JKejle3a ¢ paCTBOPOM




comu meu(ll), m3ydenue crocoOoB pa3aeneHus: cMecei (C MOMOIIBI0 MarHuTa,
¢GwIbTpOBaHKME, BBIIAPUBAHKE, JUCTHIUISALUSA, Xpomarorpadus), MmpoBeacHUE
OUYMCTKHU MTOBAPEHHOM COJIH, HAOJIFOICHUE U OMTUCAHKE PE3YJIbTATOB TPOBEACHHUS
OMBITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAaCChl, CO3JaHHE MoJeNen

MOJIEKYJI (I1apOCTEP>KHEBBIX )

Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech rasos. CocraB Bo3gyxa. Kuciaopon — sneMeHT u mpocroe
BemecTBo. Haxoknenue kucimopopa B mpupoje, GU3NYEeCKHe M XUMHYECKHE
cBoiictBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kuciopoaa. CrocoOsbl
HOJy4eHHs KHCIOpoaa B JabopaTopuu M NPOMBIIUICHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — aorponHas MoaAupUKaLus KUCI0poaa

2.2

TernoBoil A3pPeKT XUMUIECKOH peaklnu, TePMOXUMHUYECKIE YPaBHEHUS, K30~
Y SHAOTEpPMUYECKUE peakuuu. TOIUIMBO: yroyib U MeTaH. 3arpsi3HEHUE BO3yXa,

yCHJIeHHE TapHUKOBOTO 3((eKTa, pa3pyleHre 030HOBOTO CIIOs

2.3

Bomopon — snemeHt m mpocroe BemiecTBo. HaxoxkeHne Bomopona B IpUpOE,
(¢u3nUeckue M XWMHUYECKHE CBOMCTBA, NPHMEHEHHE, CHOCOOBI IOTYyYECHHUS.

Kucnotse! u conn

2.4

MounspHblii 00bEM Ta30B. Pacu€Tbl 10 XMMUYECKUM ypaBHEHUSIM

2.5

®dusnyeckue CcBoWcTBA BOJABl. Boma kak  pactBopurenb.  PacTBOpEIL
Haceliennsle 1 HEHACBIEHHBIE PAaCTBOPLI. PacTBOPUMOCTE BEILIECTB B BOJE.
MaccoBasg nmons BemecTBa B pacTBOpe. XUMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B mpupoje M B XKHU3HU yenoBeka. Kpyrosopot
BOJIbI B IIpUpO/JIE. 3arpsi3HEHHE MPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOTHBIX

BOJI

2.6

Knaccudukanus Heopranuueckux coeaumHeHuid. Oxcuapl. Knaccuduxarms
OKCHJIOB: cojieoOpa3yromue (OCHOBHBIE, KHCIOTHbIE, aM(OTepHble) U
HeconeoOpa3ytonie. Homenknarypa oxcujaoB. dusznyeckue U XUMHUYECKHE

CBOICTBa OKCHAOB. [losryueHne okcuioB

2.7

OcHoBanus. Knaccuduxanuss ocHOBaHMH: IIENOYM U HEPaCTBOPUMBIE
ocHoBaHus. HomeHkiatypa ocHoBaHUN. PU3NYECKUE U XUMUUYECKUE CBOMCTBA

ocHoBaHM. [TonyueHne ocHOBaHUI

2.8

Kucnorel. Knaccudukanus kucimor. Homenknatypa kuciaor. dusznueckue u
XUMHUYECKHE CBOWCTBAa KucioT. Psig aktuBHOocTH MetamioB H.H. bekerora.

[Tonydyenue kuciaor




2.9

Comu. Homenknatypa coneil. duznueckue M XUMHUYECKHE CBONCTBA COJIEH.

[Tonydenue coneit

2.10

I'eneTnueckas cBsI3b MEXKAY KilaCCaMU HEOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

211

XUMHUYECKUH  SKCIIEPUMEHT: KAueCTBEHHOE  OIpENEeJIEHUE  COJEepKaHMs
KHCJIOpO/ia B BO3JyXe, IMOJydyeHHE, COOMpaHHe, paclo3HABAaHHE U HM3Y4YCHHE
CBOWCTB KHCJIOPOAA, HAOIIOACHNE B3aUMOJICHCTBUS BELIECTB C KMCIOPOAOM U
yCJIOBUSI BOZHUKHOBEHUS U MPEKpAIIeHUs ropeHus (11okapa), 03HaKOMJIEHHE C
o0Opa3llaMu OKCHJIOB M OINMCAaHUE MX CBOMCTB, IIOJlydeHHE, COOHMpaHHeE,
pacno3HaBaHME M HM3y4EHHE CBOWMCTB BOJOpoJa (TOpEHHE), B3aUMOJEUCTBUE
Bozopoaa ¢ okcuaoMm meau(ll) (Bo3MOKHO MCIOJIb30BaHUE BUICOMATEPUAIIOB),
HaOmo/leHue 00pa3loB BELIECTB KOJIMYECTBOM | MoJb, HCCIEI0BaHUE
0COOEHHOCTEH pacTBOPEHHUS BEIIECTB C PA3JIMYHOM  pPacTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAacCOBOW JOJIEH PACTBOPEHHOIO
BEIIIECTBA, B3aUMOJICHCTBHE BOABI C MeTaulaMU (HaTpUeM M KaJbLUEM)
(BO3MOXHO HCIOJb30BaHUE BUJEOMATEPUATIOB), OIPEAEICHUE PACTBOPOB
KUCIOT M IIeJoYell ¢ IOMOIIbI0 HMHIMKAaTOPOB, MCCIENOBaHHE OOpa3loB
HEOpPraHMYECKUX BEIIECTB pa3IUYHbIX KJIACCOB, HAOIIOJCHHE W3MEHEHUS
OKpPAacKM MHJUKATOpPOB B pacTBOpax KHUCIOT W IIEJIOYEeH, H3yUYCHHE
B3aumozeiictBus okcuga Meau(ll) ¢ pactBopoM cepHON KHUCIOTBI, KUCIOT C
METaJUIAMM, PEaKIUi HEUTPAIU3allu1, II0Jy4YEeHNE HEPACTBOPUMBIX OCHOBAaHHM,
BBITECHEHNE OJHOrO0 MeETaula JAPYTMM M3 pacTBOpa COJIM, pELICHHE
AKCIIEPUMEHTAJIbHBIX 3a/1a4y Mo TeMe «BakHelne Kiacchl HEOPraHUYECKUX

COEIMHEHUIT»

Ilepnonnueckuii 3akoH u [lepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. CtpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTENbHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

3.1

[TepBple TOMBITKYA KIACCH(PHUKAIMA XHUMHYECKUX dJeMeHTOB. [loHATHE O
rpynmnax CXOJHBIX 3JEMEHTOB (IIEOYHbIE M IIETOYHO3EMENbHBIE METAIIIBI,
raJjioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOphIE 00pa3yroT aMm{QoTepHbIE

OKCHUIBI U TUAPOKCHUIBI

3.2

Ilepnonnueckuit 3akoH. [lepuoanueckas cucreMa XUMUYECKUX di1eMeHToB [1.1.
Menneneena. Kopotkonepuoanas u JUTMHHOTIEPHOTHAS dhopmbl
Ilepuoauueckoit cucrembl xumuueckux odnemMeHtoB J[.M. Mengeneesa.
Ilepuonaer u rpynmbl. PU3MYECKUH CMBICT TOPSIKOBOTO HOMEpa, HOMEPOB

nepruoaa U rpymniibl 3JICMCHTA




3.3

Crpoenue atomoB. CoctaB aromHbIX saep. M3oronsl. DnekTpoHsl. CTpoeHue
JJIEKTPOHHBIX 000J04YeK aTroMoB MepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
Ilepnonnueckon cucremsl .M. MenneneeBa. XapakTepUCTHKAa XUMUYECKOIO

3JIEMEHTA 1O ero nojoxxkeHuto B [lepuoauueckoii cucteme .M. Menneneena

3.4

3aKOHOMEPHOCTH WM3MEHEHUs pajuyca aTOMOB XHUMHYECKHX JJIEMEHTOB,
METaJUIMYECKMX M HEMETaUIMYECKUX CBONCTB IO TpYIIaM MU MEPHOJAM.
3nauenue Ilepronnueckoro 3akoHa u Ilepumoanueckoil CUCTEMbl XUMHYECKHUX
JJIEMEHTOB I pa3BUTUsA Hayku W npaktuku. .M. MenneneeB — y4€HbI U

I'paXKaaHHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (monisipHass M HEMOJSpHAs) CBS3b.

3JICKTpOOTpI/ILIaTeJII>HOCTI) XHMHYCECKHX 3JIeMEHTOB. loHHAas CBSI3b

3.6

Crenenp okuciieHus. OKHCIUTEIHFHOBOCCTAHOBUTEIIHHEIC pCaKkuru. HpOHCCCI)I

OKHCJICHUSA M BOcCTaHOBJIEHHUA. OKHCIUTEIN H BOCCTAHOBUTEIIN

3.7

XHUMUYECKUHN SKCIICPUMCHT: H3YUCHUC 06p33LIOB BCIICCTB MCTALLIOB H
HEMCTAJIJIOB, B3aHMOJCHCTBIE THUAPOKCHJAa IHWHKAa C pacCTBOpaMu KHUCIOT U
menoqeﬁ, MMPOBEACHHUEC OIIBITOB, WIUIFOCTPUPYIOHNIUX IMPUMEPBI OKHUCIHUTCIBHO-

BOCCTAHOBUTEJIbHBIX pEaKIuil (fOpeHue, peakliuu pas3ioKeHNs, COETUHEHHS)

9 KIIACC

Kon

HpOBepﬂeM bl 3JIEeMEHT coacpkaHus

BemecTBo 1 XuMu4deckas peaKuus. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucteMa XUMUYECKUX deMeHToB J[. 1.
MenpeneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUH CBOWCTB
XMMHYECKHUX DJIEMEHTOB NEPBBIX TPEX MEPUOAOB, KM, KaJdbLUUs U UX
COEMHEHUI B COOTBETCTBUU C IMOJOXEHUEM 3JIEMEHTOB B I[lepmoamueckoit

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CrpoeHne BelecTBa: BHJABl XUMHYECKOM CBS3U. THIBI KPUCTAIUIMUECKUX
pEmETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIIMYECKON PEIIETKN
U BHUJA XUMHUYECKOH cBs3u. Kitaccudukanus u HOMEHKIaTypa HEOPraHHUECKuX
BEIIECTB (MEXIyHApOJHas U TpUBUAJIbHAsS). XMMHUYECKHE CBOMCTBA BEILECTB,
OTHOCAIIMXCSA K Pa3Iu4HbIM KJIacCaM  HEOPraHMYECKUX  COCAVHECHU,

TCHCTUYCCKAA CBA3b HCOPraHNYCCKUX BECIICCTB

1.3

Krnaccudukanusa XuMudeckux peakiuii Mo pa3IudHbIM MpU3HaKaM (110 YHCITy U




COCTaBy Y4YacTBYIOUIMX B PEAKLIMU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Io
W3MCHCHHIO CTEIICHEW OKHCICHHS XUMHUYECKUX JJIEMEHTOB, MO0 OOpPaTUMOCTH,
M0 Yy4YacTUIO Karajau3atopa). OK30- U  JHJOTEPMUYECKHE  PEAKIIUH,

TEPMOXUMHNYCCKUEC YPaBHCHUS. ITonsarue o CKOPOCTH XHUMHYSCKOHN p€aknuun

1.4

Ilonsatue 006 O6paTI/IMBIX n H606paTI/IMBIX XUMHYCCKUX pCaKIUAX. IlonsTue o
TOMOT'CHHBIX U I'CTCPOTCHHBIX PCAKIUAX. IlonsTHe 0 XUMHYECKOM PAaBHOBCCHHU.
(DaKTOpBI, BJIMAIOINIME HA CKOPOCTH XHUMHYECKOH p€akuuu MW II0JIOKCHUEC

XUMHYCCKOI'O paBHOBECUA

1.5

OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC peakuuu, AIEKTPOHHBIN OanaHc
OKHCJIUTENbHO-BOCCTAHOBUTENBHOM  peakuuu. CocraBlieHHE  yYpaBHEHMI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMH C HUCIOJb30BAHHEM METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopus 3JIEKTPOIUTUUYECKON IUCCOIMALUU. DIIEKTPOIUTHl U HEIJIEKTPOJIUTHI.
Katunonsl, annonsl. MexaHu3m TUCCOIMAIIMU BEIIECTB C PA3IMYHBIMUA BUIAAMHU
xumuueckoi cpsa3u. Crenenb aucconuanui. CUIIbHBIE U cla0ble SJEKTPOIUTHI.
Peakiiun nonHoro obmeHa. YciioBUSI MPOTEKAHHS PEAKIMA MOHHOTO OOMEHa,
MOJIHBIE U COKpAalIEHHbIE HMOHHBIE ypaBHEHMs peakuuil. CBONCTBa KHCIIOT,
OCHOBaHMN © COJIE B CBETE€ TIPEACTABICHUN 00 DSIEKTPOIUTUYECKON

AucCconuranuu. KauectBeHHbIC PCaKin Ha NOHBI. Ilonsatue o TuapOoJIn3C colen

1.7

XUMHUECKUN HKCHEPUMEHT: O3HAKOMJIEHHE C MOJENISMU KPUCTAJUIMYECKUX
pEeIETOK HEOPraHMYECKHUX BEIIECTB — METAIJIOB M HEMETalioB (rpadgura u
aliMa3a), CIIOKHBIX BELIECTB (XJIOpUIa HATpHs); HCCIelOBaHHWE 3aBUCHUMOCTHU
CKOpPOCTH XHMHYECKOM peakuud OT BO3ACHCTBUS pa3IUYHBIX (PaKTOPOB;
HCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  PAcTBOPOB  BEIECTB,  Ipoliecca
IMCCOIMAINN  KHUCJIOT, INenodeil ® cojeld (BO3MOXHO HCIIOJIb30BAaHHE
BUJICOMATEPHAJIOB); TPOBEIEHHE ONBITOB, WIIIOCTPUPYIOIUX IPHU3HAKH
MPOTEKaHUs peaklnii HOHHOTO oOMeHa (00pa3oBaHUe OCajKa, BbIACIECHUE rasa,
o0pa3oBaHHe BOJBI); OMNBITOB, WIIIOCTPUPYIOIIUX TMPHUMEPHl OKHCIUTEIbHO-
BOCCTAHOBUTENBHBIX peaKlMi (FOpeHHEe, PeaKluu DPa3JIoKEeHUs, COCAUHEHUs);
pacro3HaBaHHe HEOPTaHWYECKHUX BEIIECTB C MOMOIIbIO KaYeCTBEHHBIX PEeaKLuit

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramier 1 ux COCIUHCHUA

2.1

OO6mast  xapaktepuctuka ranoreHoB. (OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIe cTeneHu okucieHus. CTpoeHne u (pU3NIecKre CBOMCTBA MPOCTHIX

BEIIECTB — TaJOreHoB. XWMHUYECKHME CBOWMCTBa Ha TMpHUMEPE XJopa




(B3auMoJIelicTBHE C MeETaulaMH, HEMETaJUlaMU, IIeJouyaMu). XJIOPOBOIOPO.
CosngHast KUCJIOTa, XUMHUYECKHUE CBOMCTBA, MOJy4YeHUE, NpuMeHeHue. Jleiictere
XJIOpa M XJIOPOBOAOPOJA Ha OpPraHM3M 4esIoBeKa. BaxkHeume XJIOpUIbl U UX

HaXOXICHUC B IIpUPOAC

2.2

O6mas xapaktepuctuka 3neMeHTOB VIA-rpynmel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTeneHN okuciaeHus. CTpoeHne U PU3NYECKUEe CBOHCTBA
MPOCTBIX BEHIECTB — KHUCIOpPOJa M Cepbl. AJUIOTPOIHBIC MOIU(DUKAIIH
KHCJIOpOAa W cephl. XMUMHYECKHE CBOMcTBa cepbl. CepoBOIOpPON, CTPOEHUE,
¢dbusznueckne M XUMHUYECKHE CBOWCTBA. OKCHIBI CEpbl KaK MPEACTaBUTEIN
KHCIIOTHBIX OKCHIOB. CepHasi KHCIO0Ta, PU3NYSCKUE M XUMHUYECKHE CBOHCTBA
(oOmue Kak mpeacTaBUTENs Kilacca KHCIOT M creruduueckue). XuMUISCKHE
peakiuu, JieKale B OCHOBE MPOMBIIUICHHOTO CIIOCO0a TOMYYEHHUs! CEpHOMN
kucnotel. [lpumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHas pEakius Ha
cynbdar-uoH. HaxoxmeHnue cepbl U €€ COCTUHCHUN B MPHPOJE. XUMHUECKOE
3arpsi3HEHUE OKPYKAIOUIEH Cpelbl COSAMHEHUSIMU Cepbl (KUCIOTHBIC IOXKIH,

3arpA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €TO npeaoTBpalllCHUA

2.3

OO6mass xapakTtepuctuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEepPHbIE CTENIEHN OKUCIIEHUS. A30T, pacCpOCTPaHEHHE B IPUPOJE,
¢dbuzmveckrue U XxuMuueckre cpoiictBa. KpyroBopotT azora B npupoje. AMMUaK,
ero (u3MYecKue W XUMHUUYECKHE CBOMCTBA, MojydyeHue u npumeHnenue. Conn
aMMOHHUSA, UX (U3NYECKHEe M XUMHYECKHE CBOWMCTBA, TMpPUMEHEHUE.
KadectBenHnasi peakiiusi Ha MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MOJIydeHHeE,
¢dbu3nueckue W XUMHUYECKHe CBOMCTBa (00IIME Kak MpeAcTaBUTENs Kiacca
KUCJIOT W crenuduaeckue). Vcmomp30BaHe HUTPATOB M COJIEH aMMOHUS B
KauecTBE MHHEPAIbHBIX ynoOpeHuil. XUMUYECKOe 3arpsi3HEHHE OKpPYKarolien
Cpelbl COeTMHEHUSMH a30Ta (KUCJIOTHBIC OXKIH, 3arps3HEHUE BO31yXa, MTOYBBI

1 BOJIOEMOB)

2.4

®ocdop, amnorpornHsie Mogudpukanuu (pocdopa, puznUeckrne U XUMUYECKHE
ceoiictBa. Oxcupa dochopa(V) u dochopHas kuciaora, Qu3NUECKHe U
XMMUYECKHe CBOWCTBa, monydeHue. Vcmomb3zoBanue ¢ochaTtoB B KauecTBe

MUHEPAIBHBIX YIO0OpEeHHM

2.5

O6mrast xapaktepuctuka 3iemMeHTOB |V A-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTCPHBIC CTCIICHU OKHUCJICHUA. YFHCPOI[, AJUIOTPOITHBIC
MOTUGUKAINK, PACTIPOCTPAaHEHUE B TIpUpOJC, (U3HUYECKHE W XHUMHYECKHE

cBoiicTBa. Ancopbums. Kpyrosopor yraepona B mpupoae. OKcuabl yriepona,




ux (uznyeckre W XMMHUYECKUE CBOMCTBA, JCHCTBHUE HA KHUBBIC OPraHU3MBI,
MOJTyYCHHUE M TMPUMEHEHHUE. DKOJIOTHYECKHE MPOOJIEMbI, CBSI3aHHBIC C OKCHIOM
yraepona(lV); rumore3a rm00ambHOrO TMOTEIUICHUS KJIMMATa; MapHUKOBBIN
apdexT. YrompHas Kuciora M €€ CoiM, MX (QU3NYECKUE M XHUMHUYCCKHE
CBOICTBa, MOJy4yeHUE U NpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-
noHbl. Vcnonp3oBaHue KapOOHATOB B OBITY, MEAMIMHE, NMPOMBIIUICHHOCTH U

CEJILCKOM XO34HCTBE

2.6

[lepBoHauaIbHBIE TOHATHS 00 OPraHWYECKHX BEIECTBAX KAaK O COCTUHEHUSX
yriepoga (MeTaH, S5TaH, STWJIEH, AaleTWIEH, 3TaHoJ], IJUIEpPUH, YKCYyCHas
kuciora). Mx cocraB u xummyeckoe crpoeHue. lloHsTne o Oumonoruyecku
BaXHBIX BEILECTBAX: XHpax, OelIKax, YIrieBoJaXx — U HUX pOJU B JKU3HU
yenoBeka. MarepuaabHOE €IMHCTBO OpPraHMYECKUX W HEOPraHMYeCKHUX

COETUHEHUN

2.7

Kpemuuii, ero ¢Qusmueckue ¥ XMMHYECKHE CBOWCTBA, IIOJIyYCHUE U
npuMmeHenne. CoeMHEHUs KpeMHUsi B mpupone. OOmme mpencrabiieHus o0
okcune kpemuusi(1V) u kxpemHueBoii kucinore. CHIIMKAThI, UX UCIIOJIB30BaHUC B
OBITY, MEIUITMHE, TIPOMBIIUICHHOCTH. BakHEHIINe CTPOUTENbHBIC MaTepHAIIbI:
KepaMuKa, CTEKJIO, IIeMEeHT, OeToH, jkene300eToH. [Ipobmembr OGezomacHOro

HCIIOJIB30BAHHUA CTPOUTCIIBHBIX MAaTCPUaJiOB B HOBCGI[HGBHOﬁ KHU3HU

2.8

XUMHUECKUN HKCIEPUMEHT: H3y4eHHe OO0pa3loB HEOPraHMYECKUX BEIIECTB,
CBOWCTB COJISHOM KMCJIOTBI; MPOBEIEHNE KAYECTBEHHBIX pEaKkIHil Ha XJIOpui-
WOHBI W HAaONIOJIEHHE TPHU3HAKOB HX TIPOTEKAHUS; OIBITHI, OTPaKAIOIIUE
¢u3nyeckue U XMMUYECKHE CBOWCTBA raJIoTeHOB U UX COETUHEHUH (BO3MOKHO
WCTIOJIh30BaHNE BHUJICOMATEPUAIOB); O3HAKOMIICHHE C OOpa3laMu XJIOPHIIOB
(rayloreHNI0B); O3HAKOMJIEHHE C o0OpasuamMu cepbl M €€ COeIUHEHUSIMHU
(BOBMOXXHO  HCIIOJIb30BAaHHE BHJIEOMATEpUANIOB); HAONIOJIEHHE Ipolecca
oOyriauBaHUs caxapa MoJ JIeHCTBHEM KOHILEHTPHUPOBAHHON CEPHOM KHCIIOTHI;
M3yuyeHHe XMMUYECKHX CBOMCTB pa30aBIEHHOW CEpHOM KHUCIOTHI, POBEACHHE
KaueCTBEHHOW peakuuu Ha cynbpaT-uoH U HaOJII0JeHHe TMpu3Haka eé
MPOTEeKaHMs; O3HAKOMJIEHUE C (PU3NYECKUMHU CBOICTBaMU a30Ta, pocdopa u ux
COeIMHEHUI (BO3MOXKHO WCIOJB30BAHUE BHIICOMATEPUAIIOB), 0O0Opa3IamMu
a30THBIX U (HOCPOPHBIX yHOOpEeHUH; monyueHue, cooupanue, pacro3HaBaHue 1
U3y4eHHE CBOMCTB aMMMaKa; IPOBEJCHUE KAuyeCTBEHHBIX DPEaKLMH HAa HOH
aMMOHMSI U©  ¢ochaT-uOH UM HU3YYEHHE MPU3HAKOB HMX MPOTEKAHHS,

B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOM a30THOM KHCIIOTHI C MEIbIO (BO3MOXKHO




HCIOJIb30BAaHNUE BHJIEOMATEPUANIOB); HW3YYEHHE MOJAEIEH KPUCTAIUIMUYECKHUX
pewéTok anmasza, Trpadura, (QyuiepeHa; O3HAaKOMIIEHHE C  IIPOLECCOM
azcopOLUU PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM
IIPOTHBOra3a; MOJy4YeHUE, cOOMpaHMe, paclio3HaBaHME M M3y4YEHUE CBOMCTB
YIJIEKHCIIOTO Ta3a; IPOBEJCHHE KadeCTBEHHBIX peakiuii Ha KapOoHAT- U
CWIMKAaT-HOHBl W M3yYEHUE IPU3HAKOB MX IPOTCKAaHUS; O3HAKOMIICHUE C
MPOAYKLIIMEH CUIMKATHOM INPOMBIIUICHHOCTH; PEUICHUE SKCIEPUMEHTAIBHBIX

3a71a4 110 TeMe «BaKHeNIIe HeEMETAJILI U UX COSTUHEHUS

MeTanibl 1 UX COSIUHEHUS

3.1

OOw1ast XapakTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJUIOB HA OCHOBAHUU UX
nonoxenuss B Ilepmonnueckoi cucreMe XUMHUYECKHX dnemeHToB J[.M.
Menpeneesa u crpoeHus aromoB. CTpoeHne MeTaiioB. MeTtalnndeckas CBs3b U
METANIMYECKasi ~ KpUCTAUIMYECKass pelETKa.  DJNEKTPOXUMHUYECKUN Pl

HaHpH)I(eHI/Iﬁ MCTaJJIOB

3.2

duznyecknue U XUMUYECKUE CBOICTBa MeTauioB. OO0IMe crioco0bl MOTYYeHHUS
MeTauioB. [loHsATHE O KOPPO3UU METANIOB, OCHOBHBIE CITOCOOBI 3aIUTHI UX OT
koppo3uu. CrjaBsl (CTallb, YYT'YH, AIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHHUE B

OBITY U IPOMBILIUIEHHOCTH

3.3

[[lenounsle MeTamibl: mojnoxeHue B llepuoanueckoil cucrtemMe XUMHUYECKHX
anemeHToB JI.M1. MeHneneeBa; CTpoeHHE MX aTOMOB; HAaXOXKICHHE B IPHUPOJIE.
duznyeckue 1 XUMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCHIIbI U
TUAPOKCUABI HaTpus M Kanud. [IpuMeHeHHe IIEeNOo4YHBIX METAUIOB M HX

COE€IUHEHUN

3.4

Illenoyno3emMenbpHbIE  METabl MarHuii W KaJdbIUi: TOJOXKEHHE B
[Tepuoanueckoit cucreme xumuueckux 3iemeHToB /.M. Menneneesa; ctpoeHue
WX aTOMOB; HaxoXXJeHue B mnpupoje. Pu3nyeckue W XUMHUYECKHE CBOMCTBA
Marausi M Kanplus. BaxHeiimme coeanHEeHUs Kanblus (OKCHI, THIPOKCH],

comu). KEcTKOoCTh BOJBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

AmoMuHMI: TIoNoXkeHue B Ilepuonnyeckol cHCTeMe XMMHYECKHX JJIEMEHTOB
J.W. MenneneeBa; CTpoeHHE aToMa; HaxXxOkKJIeHUe B mpupoae. Pusmveckue u
XUMHYECKHE CBONCTBA AFOMUHMS. AM(OTEPHBIE CBOMCTBA OKCH/A U THIPOKCHIA

AJIFOMHUHUA

3.6

Keneso: nmonoxenue B [leproanueckoit cucteme xumuueckux siaementon J[. .
MeHngeneeBa; CTpoeHHE aToMa; HaxoXkaeHwe B mpupone. dusmyeckue u

XUMHYECKHE CBOMCTBa keneza. OKcuubl, ruaApokcuanl u conu xenesa(ll) u




xenesza(lll), ux cocras, cBOMCTBA U MONTyYEHUE

3.7

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3llaMi METAJIOB M CIUIABOB,
ux (usmyeckuMH CBOICTBaMM; W3Y4YEHHE DE3YyJIbTaTOB KOPPO3UU METAJIOB
(BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICIICTBUSL  OKCHJAa Kalblusg W HATpus C BOJOW (BO3MOXKHO
WCIIOJIb30BaHUE BHJIEOMATEPHANIOB); HCCIEAOBAHUE CBOMCTB JKECTKOM BOJIBI;
mpolecca TOpEHUs JKele3a B KUCIOpoAe (BO3MOXHO —HCIIOJIb30BaHUE
BHJIEOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIMNA HA MOHBI
(Marams, Kanpnus, amomunus, uHka, skenesa(ll) u xemesa(lll), memu(ll);
HaOJII0JICHUE W OMKCAHUE MPOIIECCOB OKpAINIMBAaHUS TUIAMEHU MOHAMH HATPHS,
Kamuss W Kanblus  (BO3MOXKHO — HCIOJB30BAaHUE  BHJIEOMATEPUANIOB);
uccienoBaHre aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS U THIPOKCHIA
LMHKA; pelIeHUE IKCIIEPUMEHTAIIbHBIX 3aJa4 110 TeMe «BakHelle MeTaljibl 1

X COCIUHCHUA

XHMHMS M OKpYXKaromas cpeaa

4.1

HoBsie maTepuanbsl u TexHOJIOTHH. BelmiecTBa U maTepuainbl B MOBCEIHEBHOM
JKA3HU 4YesloBeKa. XUMHUs U 310pOBbe. be3omacHoe HCIOJIb30BAHUE BEIIECTB U
XUMUYECKUX peakinuii B ObITy. IlepBasi moMomp Mpu XUMHUYECKUX OXKOTax M

OTpaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOH  TpPaMOTHOCTH.  XUMHUYECKO€  3arpsi3HEHUE
okpyxatomen cpeasl [1/IK. Pons xumun B pemieHnn 3KOJIOTHYECKUX TPOOIIEM.
[IpupoaHble HMCTOYHHUKH YTIEBOAOPOAOB (yroib, MPUPOIHBIA Tra3, HEPTH),

MPOAYKTHI UX MEPepabOTKH, UX POJIb B OBITY M IPOMBIIINIEHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3ydeHue o0pas3loB MaTepuaioB (CTEKJIO, CIUIaBbI

MCTAJIJIOB, TOJIUMCPHBIC MaTCpI/IaJ'ILI)




MMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

IIpoBepsiemble TPeOOBaHUSA K MPEAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI 0CBOEHHUSI OCHOBHOIi 00pa30BaTeIbHOIi MPOrpaMMbl
OCHOBHOI0 0011ero oopa3oBanusi Ha ocHoBe ®I'OC

IIpencraBnenue:

O TI03HABa€MOCTHU SIBJICHUM MPUPOJbl, IOHHMaHUE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMHMUYECKOW HAyKH KaK O0JIACTH COBPEMEHHOI'O
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIel KyJIbTYphl M MPaKTUYECKOU
JeSTEIbHOCTH YEJIOBEKa B YCJIOBHUSAX COBPEMEHHOIO OOIIECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

O HAY4YHbIX MCTOJAX IMO3HAHUA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKUX MCETOAAX HMCCICIAOBAHUSA BCIICCTB W H3YUCHUA
XUMHUYCCKUX peaKHHﬁ; YMCHHUE HCIIOJBb30BAaTh MOJCIN JJIA

0OBSICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax mpodeccHoHATBHON ACSITEIIBHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAaHHBIMM Ha JIOCTHKEHMSAX
XMMUYECKOH HayKH, YTO MO3BOJHMT OOYYaIOUIUMCS paccMaTpUBaTh
XUMHUIO KaK cdepy cBoel Oyayiiel npodeccunoHanbHON 1eTelbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMHMM Kak NMpO(UIBHOTO NpeaMeTa

MIPHU TIEPEXO0/I€ Ha YPOBEHB CPETHETO 0OIIET0 00pa30BaHMs

Bnagenne cucreMoM XHMHUYECKHX 3HaHUM U YMCHHC MPUMCHATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIIOYACT:

Kon
NpoBePsIeMOro
TpeOOBaHNS
1
11
1.2
1.3
2
2.1

BOXHEHINIME XWMUYECKUE TMOHATHS: XHUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NMPOCTOE U CIIOKHOE BELIECTBO, OAHOPOIHAS U
HEOTHOPOJHAs CMeCh, OTHOCHTEJIBHBIC AaTOMHAas M MOJICKYJSIpHAs
Macchl, KOJIMYECTBO BEILECTBA, MOJb, MOJISIPHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KHCJIOTa, OCHOBaHWE, COJIb (CpPEemHss), XUMHUYeCKas
peaKlusl, peaKklMd COCTUHEHHs, PEaKUUU pPA3JOKEHUsS, peaKiuu
3aMeIleHUs, Peakluu oOMeHa, TeIuIoBOM 3((eKT peakiuu, 5K30- U
SHIOTEPMHUUYECKUE DPEaKINHU, PacTBOpP, MAccoBas OIS XHUMHYECKOTO

9JICMCHTA B COCIMHCHUH, MAaCCOBAd N0JI U MPOUCHTHAA KOHUCHTpAIUA




BEIIECTBA B PACTBOPE, AP0 aTOMA, FIEKTPOHHBINA CIOW aToMa, aTOMHast
opbutanb, paauyc aroMa, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHUYECKAsl CBSI3b, AIEKTPOOTPHUIATEILHOCTD, MOJISIPHAS. U HEMOJIIpHAast
KOBaJE€HTHAas  CBfA3b, HOHHAs  CBfA3b, METAJUIMYECKas  CBA3b,
KpUCTAJUTMYECKass pemérka (aTOMHAas, WOHHAs, MeTaJTM4ecKas,
MOJICKYJISIpHAsl), UOH, KaTUOH, AaHHOH, 3JEKTPOIUT U HEIJIEKTPOJIHUT,
ANIEKTPOJMTUYECKAsT ~ TUCCOLMAINSA, pEaKIUd HOHHOTO  OOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE  PEAKIIMH, OKUCIIUTENb U
BOCCTAHOBUTENb, OKHCIIEHHUE U  BOCCTAHOBJICHHME, 3JIEKTPOJIM3,
XUMHYECKOE paBHOBECHE, OOpaTHUMbIE W HEOOpAaTUMBIC PEAKIIHH,
CKOpPOCTh XMMHUYECKOW peakuuu, karanuzatop, I[IJIK, xopposus

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJAraromue 3aKOHbI XHMHH: 3dKOH COXpPAaHCHHUA MACChI,
HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH I[I/I MeHI[eJ'IeeBa, 3aKOH IIOCTOsSHCTBaA

COCTaBa, 3aKOH ABOraapo

2.3

TCOPUU XUMHU: ATOMHO-MOJICKYJIAAPpHAsA TCOPH, TCOPHA

BJ'ICKTI)OJ'H/ITI/ILIGCKOI\/’I JUucconmuanun

Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKIIFOYAIOILIEH:

3.1

YMEHHE TMPaBUIIBHO UCIIOIH30BATh U3YUCHHBIE BENIECTBA U MATEPHAIIBI
(B TOM yHcIe MMHEpaJbHBbIE YIOOpEHHs, MEeTaulbl M CIUIaBBHI,
IPOAYKTHl TepepadOTKH TPUPOAHBIX HCTOYHHUKOB YTIIEBOJIOPOJIOB
(yras,, mpupoAHOro rasa, HeTH) B OBITY, CEIbCKOM XO34HCTBE, Ha
MIPOM3BOJICTBE M TMOHWMAaHHE 3HAYEHUS >KUPOB, OCNKOB, YIJIEBOJOB
JUIS OpraHU3Ma 4YelloBeKa; yMeHHe MPOrHO3UPOBAThH BIMSHUE BEIIECTB

U XUMHYCCKUX ITPOHECCOB HAa OPraHU3M 4YCJIOBCKA W OKPYKAIOIIYIO

HNPUPOJHYIO Cpey

3.2

YMCHHUC HUHTCIPUPOBATD XUMHUYCCKUC 3HAHHUA CO 3HAHUAMU OPYTrux

y4eOHBIX TIPEIMETOB

3.3

HaJIMYue OMbITa paboThl C Pa3IUYHBIMU MCTOYHMKAMU HH(OpPMAINH
N0 XUMHM (Hay4dHas M Hay4dHO-TIONYJISIpHAs JUTepaTypa, CIOBapH,

CIPaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OILICHMBAaThb HH(OPMALMIO O BEIIECTBAX, HX
NPEBpalICHUSIX M IPAKTUYECKOM  INPUMEHEHMM U YMEHHE

HUCIIOJIb30BaTh €€ MJIs PEIICHHUA y‘le6HO'H03HaBaTCJ'IBHBIX 3aJa4




BnaneHHe OCHOBaMH ITOHSATHIHOTO arrmapara U CHMBOJINYCCKOTO

A3bIKa XUMHHKU JJIs1 COCTABJICHUA (bOpMy.TI HCOPraHMYCCKUX BEIICCTB,

4 YpPaBHEHUM  XMMHYECKHMX  PEAKIMH; OCHOBAMM  XUMHUYECKOMN
nomenkaarypsl (IUPAC u TpuBHAIBbHOM)
YMmeHue oOBSACHATH CBSI3b IMOJIOKEHUs dyieMeHTa B Ilepmonnyeckoii
CUCTEME C YHUCIIOBBIMH XapaKTePUCTHKAMH CTPOCHHUS aTOMOB

5 XUMHYECKHX JJIEMEHTOB (COCTaB M 3apsja  sjapa, oflee YHCIo
AJIGKTPOHOB), PACHpPEIEICHUEM OJJIGKTPOHOB IO JHEPreTHYCCKHM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPHOAOB, KaTUS U KAJIbLIUS
[IpencraBinenne O  MEPUOJUYECKOW  3aBUCHMOCTH  CBOWMCTB
XUMHUYECKHX JJIEMEHTOB (paauyc aroMma, JJICKTPOOTPHIATEIHLHOCTS),

6 MNPOCTBIX W CIOXKHBIX BEUIECTB OT TOJOXKEHUS JJIEMEHTOB B
[lepuoauueckoit cucremMe (B MalbIX MEepUoOfax M IJIaBHBIX
MOJArPYMIax) U 3JEKTPOHHOTO CTPOEHUS aToMa

7 YMmenne kinaccuuuupoBath:

7.1 XUMHUYECKUE 3TIEMEHTHI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMUYECKHE PEaKLUU

8 YMeHue onpenessiTh:

8.1 BaJICHTHOCTh U CTEMEHb OKUCJICHHS] XMMHUYECKUX DJIEMEHTOB, 3apsij

' MOHa

8. BHJl XUMHYECKOH CBS3M W THUIN KPUCTALIMYECKOH CTPYKTYpHI B

' COETMHEHUSIX

8.3 XapakTep cpebl B BOJHBIX PacTBOpax BeHIeCTB (KUCIOT, OCHOBAHUH)

8.4 OKUCITUTENh U BOCCTAHOBHUTEIb

9 YMeHue xapakTepu3oBarh (pU3NUecKre U XMMUYECKHUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOJOPOA, TpaduT, anmas,

9.1 KpeMHHM, a3oT, ¢ocdop, cepa, XJIop, HATpWUH, Kalud, MarHHi,
KaJIbIIMH, aJTFOMHHHH, JKEJIe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HUX BOJHBIX pPacTBOPOB (BOJa,

9.9 aMMHaK, XJOpPOBOJOPOJ, CEPOBOJIOPOJA, OKCHABI M THAPOKCHJIbI

metamwioB |-lIA rpynn, amomunus, meau (ll), nunka, xeneza (Il u

1), okcuasr yriepona (I u 1V), kpemuus (1V), azora u ¢ocdopa (111




u V), cepsl (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHasd,

dbocdopHas, yrojbHasi, KpeMHHEBasK KHCJIOTA U UX COJIH)

IMIPOrHO3UPOBATH nu XapaKTEPU30BaTh CBOMCTBaA BCIICCTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHUS, NMPUMCHCHUC BCIICCTB B

%3 3aBHCHUMOCTH OT UX CBOWCTB, BO3MOXKHOCTb MPOTEKAHUS XUMUYECKUX
MPEBPAIICHHUI B Pa3JIMYHBIX YCIOBHUIX
10 YMeHue CoCTaBIsATh MOJICKYJISIPHBIC M HOHHBIC YPaBHEHUS PEaKIuii, B
TOM YHUCJIE:
10.1 peakIii HOHHOTO OOMEeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUi
03 WUTIOCTPUPYIOIIMX ~XMUMHYECKHE CBOICTBAa M3yYEHHBIX KJIACCOB
' (Tpymim) HEOpraHU4YECKUX BELIECTB
104 MOITBEPKIAIOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXK Ty HUMH
11 YMeHue BBIYUCIATE (IPOBOUTH PACUEThI):
111 OTHOCHUTEIIGHYI0 MOJICKYJISIPHYIO M MOJIAPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTa B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMUYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YypaBHEHHUSM XHMHUECKUX PEaKIUid U HaXOJUTh KOJIUYECTBO
' BeIecTBa, 00BEM M MacCy peareHTOB WIH MTPOTYKTOB PEAKITUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJaMH  HAy4YHOTO  TO3HaHWs  (HAONIOACHHE,
191 U3MEepEeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) MIPU U3YUYECHUU BEIIECTB U
' XUMHUYECKHX SBJICHHW; yMeHHe chopMyaupoBaTh mpodiaeMy W
MPEJIOKUTH MMYTH €€ PEeIICHUs
199 Oe3omacHOi pabOTBl ¢ XMMHYECKHMHU BEIIECTBAMH, XUMHUYECKOU
' MOCY/I0H M J1a0OpaTOPHBIM 00OPYIOBAHHEM
npaBujIaMu 0€30TTacCHOTO OOpaIeHus ¢ BEIIECTBAMH, UCIIOJIb3yeMBbIMU
B MOBCEHEBHOW KM3HU, IPABUIIAMU MOBEACHUS B LIETSAX COEPEKEHUS
123 3[0pOBbsl M OKPYKAIOIIeW NPUPOJHON Cpellbl; MOHUMAHHUE Bpeaa

(omacHOCTH) BO3IECHCTBHUS Ha >KUBBIE OpPraHU3MBbl OIPEIEIEHHBIX
BEIIECTB, CIOCOOOB YMEHBILICHHUS W TMPEAOTBPAILECHUS HX BPEIHOTO

BO3J€MCTBUA




13

Hamuune MPAKTUYCCKUX HABLIKOB IJIAHUPOBAHUA WU OCYHICCTBJIICHUA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

131

HN3YUYCHUEC U OIIMCAHUC (bHSI/I‘leCKI/IX CBOICTB B€IICCTB, O3HAKOMJICHHC
C (bl/I3I/II-IeCKI/IMI/I n XUMHUYCCKUMU SABJICHUSAMU, OIIBITHI,

HIUTIOCTPUPYIOIIUE TPU3HAKU IIPOTEKAHNUA XUMUYCCKUX peaKI_[I/Iﬁ

13.2

HU3Yy4YCHUC croco0oB pasaciICHuA cMmecent

13.3

IMOJIY4YCHHUE KHUCIOopoaa W H3YUYCHUC €TI0 CBOﬁCTB; IIOJIYUCHHE
BOOOpPOJa U HU3YUCHHUC CTO CBOﬁCTB; IMMOJIYYCHHEC YIJICKHCIIOTO ra3a u

HU3YUCHHUC €TO CBOﬁCTB; MMOJIY4YCHHNEC aMMHAKa U U3YUCHUC CT'O CBOMCTB

13.4

MPUTOTOBIICHHE pACTBOPOB C OMpeneIEHHOW MaccoBOW  Jomeit

pacTBOPEHHOTO BEIIECTBA

135

IIPUMEHEHNE VHIUKAaTOPOB (;1akmyca, METHJIOpaHkKa u
dbenondranenna) A onpeneNeHUs XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U ILIeJIouei

13.6

HCCIICIOBAaHNE W OIMCAHHE CBOMCTB HCOPraHM4YCCKUX  BCIICCTB
Pa3IMYHbIX KJIACCOB; U3YUCHUC B3aMMOJCHCTBUSA KHCIOT C METajlllaMu,
OKCHJaMH MCTaJJIOB, PaCTBOPUMBIMHA n HCPACTBOPUMBIMHA
OCHOBAHUAMHU, COJISIMU; IOJTYUYCHUC HEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUMEC OJHOro METajllla ApyruM W3  pacTBopa  COJIH;
HUCCICIOBAaHUC an)OTepHBIX CBOICTB TUAPOKCUAOB AJIIOMUHHA U

MUHKA

13.7

PEIICHUC SKCIICPUMCHTAIIBHBIX 3a4a4 M0 TEMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX COCHHHCHHﬁ)); <<3J'ICKTpOJII/ITI/I‘-ICCKaH
JUCCOIIN ALY, «Baxneimuye HeEMETallabl H HX COCOAUHCHUA»,

«Baxkneiiyie MeTaJljIbl U UX COSAUHECHUS

13.8

XUMHYECKHE  OKCIEPUMEHTBHI,  WJUIIOCTPUPYIOLIUE  TMPU3HAKH
MPOTEKAHUS PEaKIWii MOHHOTO OOMEHa; KauyeCTBEHHBIC PEaKIMH Ha
MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HOHBL XJIOPUI-, OpOMHI-,
wonua-, cyiaedar-, docdar-, kapOoHAT-, CHIUKAT-aHHOHHI,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHUS, MarHUsl, KaJubIus, aJlOMUHUS,

xenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

YMenue:

141

NPENCTaBIATh PE3yabTaThl dSKCIEpUMEHTa B (opme BBIBOJOB,

JIOKa3aTenbCcTB, TpaUKOB M TAOMUIl W BBIABIATH SMIIMPHYECKUE




3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATh CBA3W MCKAY PCAJIbLHO Ha6HIOIIaeMBIMI/I XUMHUYCCKUMU
SABJICHUSAMH H IIPOLECCAMH, IIPOUCXOAAIIUMU B MAKPO- U MUKPOMUPE,

OOBSCHSATH IMPUYNHBI MHOI‘OO6paSI/I$I BCIICCTB




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2OK3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 [lepBoHavYa/IbHBIE XUMUYECKUE MTOHATUS
1.1 YucTeie BemecTBa U cMecu. CriocoObl pa3fieiieHus: cMecei
19 ATOMBI ¥ MOJIEKYJIBl. XHMHYECKHE 3JIEMEHTbl. CHMBOJBI XUMHYECKHX
' aneMeHTOB. [IpocThie U CII0kKHBIE BEIIECTBA.
. Xumuaeckast popmyra. BaleHTHOCTh aTOMOB XMMHYECKHX 3J1eMEHTOB. CTEIICHb
' OKHUCIICHUSA
3aKkOH TIIOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCUTENbHAs AaTOMHas —Macca.
1.4 OTtHocuTenbHasE MOJEKyJIsipHas Macca. MaccoBast J10Ji1 XUMHUYECKOTO AJIEMEHTA
B COCIMHEHUU
15 KonnyectBo BemectBa. Moabs. MomsipHas Macca. MousipHbIii 00BEM Ta30B.
' B3anMocCBsI3b KOIMYECTBA, MACCHI M YHCIIA CTPYKTYPHBIX €IMHHI] BEIIECTBA
16 DuU3NYeCKUe M XMUMHUYECKHUE SIBJICHHS. XUMHUYECKas peakuus U €€ MPU3HAKHU.
' 3aKOH COXpaHEHUs1 MacChl BEIECTB. XUMUYECKUE YPAaBHEHUS
5 [lepnonnueckuii 3akoH u Ilepuonuueckas cucreMa XHMHUUYECKHX 3JIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
Ilepnoanueckuii 3akoH. Ilepuoguueckas cucrema XuMu4yeckux sineMeHTos J1.M.
2.1 Menneneesa. Ilepuoasl u rpynnsl. @U3NYECKU CMBICI MOPSIKOBOTO HOMEPA,
HOMEPOB MEPUOJIa U TPYMIBI JIEMEHTA
Crpoenue aromoB. CocTtaB atoMHbIX sifep. M3orombl. DnekTpoHbl. CTpoeHue
2.2 AJICKTPOHHBIX 00O0JIOYEK aTOMOB TepBbIX 20 XHUMHUYECKHX DJIEMEHTOB
ITepuoanueckoit cucremsl [I.11. Menneneena
3aKOHOMEPHOCTH B MU3MEHEHUU CBOMCTB XMMHUUYECKHX 3JIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, KalWs, Kalblusg (paguyca aTOMOB, D3JIEKTPOOTPUIIATEIHLHOCTH,
2.3 METaUIMYECKUX M HEMETAaUIMYeCKUX CBOMCTB) M HMX COEIMHEHHH B
COOTBETCTBUM C TMOJOXEHHEM 7dyeMeHTOB B llepuogmueckoi cucreme u
CTPOEHUEM HX aTOMOB
3 CtpoeHue BemecTBa
31 Xumuueckasi cBsi3b. KoBaneHTHas (TojisipHAasT M HEMOJsIpHAsi)  CBA3b.

SJ'IGKTpOOTpI/IHaTeJ'IBHOCTI) XHUMHYCCKHUX 3JICMCHTOB. Honnas CBA3b.




Merannuueckas cBSI3b

3.2

Tunel KpUCTAUIMUECKUX pEIIETOK (aToOMHasl, HWOHHAs, METaJUIMYecKas),
3aBHCHMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIETKH U BHJA

XAMHUYECKON CBA3U

Baxuelimme mnpeacTaBUTENM HEOPraHMYECKHUX BewlecTB. Hemertamibsl U ux

COCAMHECHUS. MeTtamisl 1 uxX COCAUMHECHUA

4.1

Knaccugpukamuss ¥ HOMEHKIATypa HEOPTraHMYECKHX COCIMHEHHI: OKCHIOB
(comeobpa3yroriue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
Hecosieo0pa3yrome; OCHOBaHMK (IIEIOYM W HEPACTBOPUMBIC OCHOBAHMS);
KACIOT  (KUCIOpPOJCOAepKAIMe ¢  OECKUCIOPOAHBIC, OJHOOCHOBHBIE H

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)

4.2

du3nyeckue W XUMHUUYECKHME CBOMCTBA IIPOCTBIX  BCHICCTB-HEMCTAJJIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPOa, Cepbl, a30Ta, hochopa, yriepoa, KpeMHUsI

4.3

dusznyeckue W XHUMHUYECKHE CBOMCTBA MMPOCTBIX BCHICCTB-MCTAJUIOB: JIUTHUA,
HaTpu:A, Kajlusgd, Marovusd W KaJlblOWs, aJJFOMHHUSA, KCJIC3a. QHGKTpOXI/IMI/I‘IeCKI/Iﬁ

A HAIIPSKEHUN METaJNIOB

4.4

duszndeckrue U XMMHUUYECKHE CBOMCTBA BOOOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHAKA

4.5

dusznyeckue U XUMHYECKHE CBOWCTBA OKCHAOB HemetawioB: cepol (IV, VI),
azora(ll, 1V, V), docdhopa(lll, V), yraepona(ll, 1V), kpemuus(1V). [Tonxydenue

OKCHJOB HEMECTAJIJIOB

4.6

Xumnueckue cBoicTBa okcuaoB: meTauioB |A-IIA rpymm, nmaka, memu(ll) u

xenesa(ll, 111).ITonydenne OKCHI0B METAILIIOB

4.7

XWMHYECKUE CBOMCTBA OCHOBAHHWN M aM(POTEPHBIX THAPOKCHJIOB (Ha MpuUMepe
TUAPOKCHIOB QJIIOMUHHUA, JKene3a, I[uHKa). [lomyuyeHne oOCHOBaHMI U

aM(OTEepHBIX THJIPOKCHUJIOB

4.8

OO0mue XMMHYECKHE CBOMCTBA KHCIIOT: XJIOPOBOJOPOIHOM, CEPOBOJIOPOIHOM,
CEpHHUCTOM, cepHOi, a30THOM, (ochopHOl, KpeMHHEBOH, yroimpHOUH. OcobObie
XUMUYECKHE CBOWCTBA KOHLEHTPUPOBAHHOW CEPHOM M a30THOW KHUCIOT.

HonyquHe KHUCIIOT

4.9

OO6ume xuMHuYeckre cBoicTBa cpeHux coneil. [lomyuenue comneit

4.10

[Tomyuenue, coOupaHue, pacrmo3HaBaHWE BOJOPOA, KHCIOPOAa, aMMHUAKa,

YIJIEKHUCIIOTO Ta3a B JIaopaTopuun
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[Tomyyenne amMmmaka, cCepHON U a30THOM KHUCIOT B MPOMBIIIIEHHOCTH. OOmmue




CHOCOOBI OJTYYSHUS METAJUIOB

4.12

I'eneTnueckas CBA3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COCHI/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccugukanuss XuMHUECKUX PEaKIUi MO PAa3IUYHBIM MPU3HAKAM: MO YHCITY H
COCTaBy Y4YaCTBYIOIMX B pPEAKIMM BELIECTB, MO TemioBoMy 3ddexty, 1o

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMUUECKUX DJIEMCHTOB

5.2

TennoBoil 3G peKT XUMHUUECKON peakuy, TEePMOXUMHUYECKHE YpaBHEHHUs. DK30-

N DOHAOTCPMHUYCCKUEC PCAKIIUH. TepMOXI/IMI/I‘leCKI/Ie YpPpaBHCHUSA

5.3

OKUCIUTEIBHOBOCCTAHOBUTEIbHbBIE peakiui. OKHCIUTEIN M BOCCTAHOBUTEIH.
[Iponeccel  OKUCIIEHMSI M BOCCTAHOBICHMs.  OJIEKTPOHHBIM  OanaHc

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pCaKuu

5.4

Teopnﬂ SHeKTpOHHTHq€CKOﬁ Jucconuanuu. KaTI/IOHLI, AHHUOHBI. BJ'ICKTI)OJ'II/ITBI n

HEBJICKTPOJIUTHI. CuibHbBIC U cIa0kIe SJICKTPOJINTHI. Crenenb JUucconranmmn

5.5

Peaknun moHHOTO OOMEHA. YCIOBHS NMPOTEKAHUS PEAKIMA MOHHOTO OOMEHA,

IIOJIHBIC COKpaH_[éHHBIe HOHHBIC YPABHCHUA peaKHI/Iﬁ

XUMHS U OKpY>KaroIlas cpena

6.1

Bemecrsa M Marepuansl B IIOBCEJHEBHOM JKM3HM 4elloBeKa. besomacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMMUYECKHUX peakuuid B jabopaTopuu U OBITY.

HepBaﬁ NmoMomb MMpru XUMHYCECKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arpsi3HEHHE OKpyKaroled cpefpl  (KUCIOTHBIE — JTOXKIH,
3arpsi3HEHUE TOYBBI, BO3AyXa U BOJOEMOB), CIOCOOBI €ro MpPeaoTBpaICHUS
[IpenenpHast nmomyctumas koHmeHtparnus BemecTB (IIJK). Pomp xumum B
pPEIICHUH DKOJOTHYECKUX TpoljeM. YcuiaeHue mapHUKOBOTo dddekra,

pa3pymi€cHUuC O30HOBOT'O CJI0s

6.3

[Tpumenenue cepsl, a3ora, ocdopa, yriepoaa, KpeMHUSI U UX COCTUHEHUH B
OBITY, MEIWIIMHE, TPOMBIIIICHHOCTH H CEIhCKOM Xo3siicTBe. [IpumeneHue
METAJUIOB M CIUIaBOB (CTallb, YYTyH, IIOPAJIOMUHUM, OpoH3a) B OBITY H
POMBIIIICHHOCTH UX coeanHeHui. [IoHsaTHE 0 KOPPO3UU METaIIOB, OCHOBHEIC

CIIOCOOBI 3aIlUTHI X OT KOPPO3UU

6.4

[TpupoaHble HMCTOYHUKM YTIIEBOAOPONOB (Yronib, NPHPOIHBIA Ta3, HEPTH),

MIPOJIYKTHI MX MepepadboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIJICHHOCTH

6.5

[lepBoHauanbHbIC MOHATHS 00 OPraHMYECKMX BEIIECTBAX KAK O COCMUHEHHSIX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTUJIeH, STaHOJ, IIULEPUH, YKCYCHAsl KUCIIOTA).

IToHaTHe 0 OMOIOTMYECKHU BaKHBIX BCIHICCTBAX: XHpaX, 6CJ'IK3X, YII€EBoAax — U UX




PO B )KU3HU YCIIOBCKA

7 Pacuérnr:
7.1 1o (opMyaaM XUMUYECKHX COEAMHEHHM
7.2 Macchl (MaccoBOi) JOJIM PACTBOPEHHOIO BEILIECTBA B PACTBOPE
7.3 10 XMMUYECKHM yPaBHEHUSAM




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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