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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMII K pe3yibTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPEnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
OoOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4e€OHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE coJiep KaHHue,
MpeAyCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAaHHUE IO
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YYEHHUS] XUMHU C Y4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXHOCTH TMpeaMeTa s
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yapTaraMm o0y4YeHUs] XUMUU Ha YPOBHE 1ieJield U3y4eHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEILHON JEATeTbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHME XWMHH CIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHPA, BAKHYIO
poJib UTparoT (POpMHUPYEMbIE XUMHUEH MPEACTABICHUS O B3aWMOIPEBPAIICHUSX
PHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DHEPIETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIEM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKUX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4uyeOHOM  JIEesITeIbHOCTH,
AKCIEPUMEHTAIIbHBIX M MCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LEIOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CrocoOCTBYeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAaYYHBIM 3HaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHble HampaBiieHUS B OOYYEHMHM XHMHH OOECNEYMBAIOTCS CHelU(pUKON
collepKaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorm4ecKu
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepKaHusi MPOrpaMMbl IO XUMHUHU c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydeHuro. CoaepkaHue CKIAAbIBAETCA U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKHUX MPEIACTABICHUN
Pa3HOro YpOBHS:

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

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3U;

— TpeacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnuecknue 3HaHHWS PACCMATPUBAIOTCA HA OCHOBE HMIIUPUUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (DYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TMporpaMMbl [0 XUMHU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNS] O XUMUUYECKONU COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW NPHUPOAbI, IEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKaromuid MUupy,
«buosorus. 5—7 xiacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUM OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amaya y4yeOHOro MpeaMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYIIHBIX 00O0OIIEHU MHPOBO33PEHUYECKOIO XapaKTepa, s3blka HayKd, B



OpUOOIIEHUH K HayYHbIM METOJAM T[IO3HAHMUS TPU U3YYCHHUU BELIECTB U
XUMHUYECKUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro oOOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HHU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE LIETH, KaK:

— (opmupoBaHHEe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY IPUHATUIO PEUICHUH,
CHIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM KHU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAayYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCaoBUM, CIIOCOOCTBYIONMIUX MTPUOOPETEHUIO 00YYaIOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAJIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (opmupoBanue oOmeNd (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SBIICHUS
OKpY’KaoIlIero MHpa, MCIOJB3ysl 3HAHWS U OIBIT, MOJyYEeHHBIC MPH H3yYECHUH
XUMHH, TPUMEHATh UX MpPH pPEIICeHUH NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYAOBOU JIE€SATEIBHOCTH;

— (QopmupoBaHue y OOy4yarolmUXxcsi T'YMaHUCTHYECKMX OTHOIIEHUH,
MOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JE€ATEIBHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOM Cpeabl;

— pa3BUTHE MOTUBAlMU K OOYYEHMIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO H
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWMISI W HAMPABICHHOCTH JATBHEUIIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctapisieT 136 gacos: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KVIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena wm BemectBa. du3nyecKkue CBOWCTBA BEHIECTB. ATrperaTHOE COCTOSTHHE
BemiecTB. [loHsATHE O MeTomax MoO3HaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHust cMecei.

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

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBas 401 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moisib. MonsipHas Macca. B3auMocBsi3p KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XUMHUYeckHe ypaBHeHuUs. Kiaccudukarms
XUMUYECKUX PEeaKUil (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHN IMOCYIOMW, MpaBuWiIaMu paboThl B Jab0opaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpPHBIM O00OPYJAOBAHHEM, U3YYCHHE U OMUCAHUE
(Gu3MUecKuX CBOMCTB 00pa3loOB HEOPraHMYECKUX BELIECTB, HAOIIOJEHUE
¢u3nueckux (IJJaBJI€HUE BOCKA, TasHUE JbJA, pPACTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKATMBAHUE
METHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUI, HAOII0ICHUE U
OMKCAHWE MPU3HAKOB MPOTEKAHUSI XUMHUUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIIA
menu (I1) mpu HarpeBanuu, B3auMOJIeUCTBHE kele3a ¢ pacTBopoM conu meau (1),
U3y4EHHE CIOCOOOB pa3/esieHHs CMEecei: C MOMOIbI0 MarHura, (GUIbTPOBAHHE,
BbIMIapMBaHUE, AUCTULISALUSA, XpoMaTtorpadus, IpOBEACHUE OYUCTKH IMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  pe3yJbTaTOB  IPOBENCHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3JaHHME MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Bakueiuye npeacTaBUTE M HEOPraHNYECKHX BELECTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jneMeHT U mpocroe
BelecTBo. HaxokneHue kucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KHUCIOpoJa B JIA0OpaTOpuud M TMPOMBIIUIEHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — aIoTpoIHas MOIU(pUKALINS KHCIOPO/Ia.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO 3(pdeKkTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — snemeHT um mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacu€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne cBouWcTBa BOAbl. Boma kak pactBopurens.  PacTBOpEIL
HacpilieHHbIe ¥ HEHACHIIMIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpoJie U B KU3HU 4eloBeKka. KpyroBopoT BoJbI B MPHUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunpl. Knaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIC, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpaszyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHUECKHUE
cBoMCTBa OKCHIOB. [losrydeHrne oOKCuI0B.

OcunoBanus. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. Ousnyeckue u
XUMHYECKUE CBOMCTBAa KHUCHOT. Psn axktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWCTBA COJICH.
[lonyuenue cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONPEIECICHHUE COCPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyYEHHUE,
coOupaHue, pacro3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCIOpOJa, HaOJI0ICHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHus (MmoXkapa), O3HAKOMJIEHHE C o0pa3laMu OKCHIIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcuaom menu (II)
(BO3MO>XHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAOMIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOEHHOCTEH pacTBOPEHHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BELIECTBA, B3aUMOJCHCTBUE BOABI C METAIUIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJB30BaHHUE BHUEOMATEpPHAJIOB),



UCCIIeIOBaHNE O00pa3lloB HEOPraHMYECKHX BEIIECTB PA3NIUYHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHHSI OKPACKH MHAMKATOPOB B PACTBOpAX KHUCIOT U IIENIOUEH,
u3ydeHue B3auMmozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHy, peaklUWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOI0 METajla IPYTUM W3 PacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJBHBIX 33/1ad 10 TeMe «BaXHeWlne KiIacChl HEOPraHUYECKHUX
COECTMHEHUI.

IHepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIAacCU(PHUKAIUU XUMUYECKHUX dJeMeHTOB. [loHsTHE O
IpYIIax CXOJHBIX JJIEMEHTOB (IIEJOYHbIE MW IIEJIOYHO3EMEIbHBIE METAJLIbI,
rajJoreHbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIbI
Y TUJIPOKCHUIBI.

[lepnognueckuit 3axoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkomepuonnas ©  JIMHHONEpUOAHAs  (OPMBI
[Tepronnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. OU3NYECKUH CMBICH MOPSAAKOBOIO HOMEpPA, HOMEPOB IMEpPUONA U
IPyIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aToMOB NepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA M0 ero noyoxeHuro B [lepuoanueckoit cucreme /1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U NEPUOJaMm.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoi CUCTEMbBI XUMHYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hblli U
IpaKIaHUH.

Xumuueckas cBsi3b. KoBalieHTHas (ToJjisipHass W HEMOJSIpHasl) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. VIOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHCIHUTENIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tpouecchl OKMCAEHUS M BOCCTAHOBIIEHHS. OKUCIHUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3yyeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
rUAPOKCUIA LMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ IOPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peaKUui
(ropenue, peakliuy pasiioKEeHUsI, COSTUHEHU).

Mestcnpeomemnmnuie ceasu



Peanuzamuss MEXNpEeIMETHBIX CBS3€H MpU W3YYCHUH XUMUKM B § Kiacce
OCYIIECTBJISIETCS 4Yepe3 MCIIONB30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TIOHITHH, SIBISIONIAXCS CUCTEMHBIMH JIJII OTACIHHBIX MPEAMETOB
CCTCCTBEHHO-HAYYHOTO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4YHBIM (pakT, THIores3a, Teopusl,
3aKOH, aHalW3, CHHTE3, KiaccuduKamus, TMePUOIUIHOCTh, HAOI0IEHHE,
HKCIIEPUMEHT, MOJICITUPOBAHIE, U3MEPEHHUE, MOJICITb, SIBICHHE.

®dusnka: MaTepus, aToM, D3JCKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHU/I,
W30TOIBI, PAJMOAKTHBHOCTH, MOJIEKYA, SJECKTPUUCCKUN 3apsiji, BEIIESCTBO, TEIO,
00bEM, arperaTHoe COCTOSIHHUE BEIIECTBA, ra3, (PU3UYECKUE BEIUYUHBI, CTUHHUIIBI
WU3MEpEeHHUsI, KOCMOC, TUTAaHETHI, 3BE3161, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['ecorpadms: armocdepa, rtuapochepa, MHUHEpadbl, TOPHBIE IOPOIHI,
MOJIC3HBIE NCKOMAaeMbIe, TOIUIUBO, BOJIHBIC PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYECKasI peaKUMs

[lepnognueckunit 3axoH. [lepuoanueckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUsi U HUX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM MX AaTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAIUIMYECKOW PEIIETKH U
BUJIa XUMHUUYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIUXCA K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKHUX
COEQMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukaiysa XuMAYeCKUX peakiuii Mo pa3TuIHbIM MMPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIIoBoMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE
ypaBHEHMUS.

[Tonsitue 0 ckopocTH XuUMHUYecKoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHsTHEe O TOMOre€HHBIX M Te€TEPOreHHBIX
peakuusax. Ilonsatue o karanuze. [loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHMYECKOW PEAKIUMU M TOJOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.



OKHCIUTETFHO-BOCCTAHOBUTENIBHBIC  PEAKIMK,  DJIEKTPOHHBIN  OaylaHc
OKHUCIIUTEIIbHO-BOCCTAHOBUTEILHON peakuu. CocraBiieHue YpaBHEHUM
OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HMCIOJB30BaHUEM  METOJA
AJIEKTPOHHOTO OasaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHu3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoil cBa3u. Crenenp aqucconuanuu. CUIbHbBIE U C1a0ble SJIEKTPOIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CIOBHS MPOTEKAHUsI PEeaKIMil HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U CcOJel B CBeTE€ TMpPEACTaBICHUN 00 DIEKTPOIUTHUYECKOU
nucconnanuu. KauectBeHHble peakiny Ha HOHBL. [IoHATHE O TMAPONIN3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PELIETOK HEOPTraHUYECKHUX
BEIIIECTB — METAJIOB W HeMeTaioB (rpadura M anmaza), CIOXKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHYECKOW pEaKiuu
OT BO3JICUCTBHS Ppa3IUYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJHOCTH
pacTBOpPOB BEWIECTB, IMpOLECCAa NWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3MOXXHO  HCMOJB30BAHME BUJEO MATEPHAIOB), IMPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TNPU3HAKM  TNPOTEKAHHWS  peakluuid  HOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BObI), OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBLHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropeHue, peakiuu PasIoKEeHHs, COSTUHEHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IOMONIbIO KAYECTBEHHBIX pEAaKIUMd Ha HOHBI, pEUICHUE
AKCIEPUMEHTAIBHBIX 33]1a4.

HemeTtajuibl M UX COeAMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTerneHru okucieHus. CTpoeHue M (PU3MUECKHEe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTaUlaMU, IIeJIo4aMH). XJIOPOBOAOPO/I.
ConsiHast KWCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YEHUE, PUMEHEHHE. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BaKHEWIHWe XJIOpPUIbl U UX
HaXOX/JCHHUE B IPUPOJIE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeNneHu okucieHus. CTpoeHue U (PU3MYECKUE CBOICTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
XUMHUUYeckue cBorcTBa. OKCHUABI CEpbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Qu3nueckne ¢ XUMUYECKHE CBOWCTBa (00mmMe Kak
MpEACTaBUTENSl Kjacca KHCIOT W crneuuduyeckue). XHUMUYECKHE pPEaKIuHu,



JeXallue B OCHOBE NPOMBINUIEHHOTO CHOCO0a IMOJY4YEHUS CEPHOM KHCIIOTBHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEaKIIMs Ha
cyiabdaTr-uoH. HaxoxaeHue ceppl u €€ coeIWHEHUH B mpupoge. XUMHUECKOe
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmast xapakrepucTuka 371eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIEHHS. A30T, paclnpOCTPAHEHHE B MPHUPOJE,
dbusnyeckue u XuMrueckue cBoiicta. KpyroBopor azora B npupoje. AMMUaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
uX pU3nYecKue U XUMUYECKUE CBOICTBa, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMOodydeHHe, (QU3MYECKUe U XUMUYECKUE
cBOMcTBa (0OIIME KaK TMPENCTaBUTENS Kiacca KHUCIOT W cHenudUuueckue).
Hcnonp30BaHWe HUTPATOB M COJEM aMMOHHSA B KAaueCTBE MHUHEPAIbHBIX
ynoopeHuil. XMMHUUECKOE 3arpsi3HEHUE OKPYKarollel cpeabl COeIMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
altoTponHele Moaudukauuu (ochopa, (PU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3N4IecKue U XUMHUUECKHUE CBOMCTBA,
nosyderue. Mcnons3oBanue GocdaToB B Ka4eCTBE MUHEPATBHBIX YIOOPEHUH.

Oo6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJIEHHUsS.  YIJIepoA,  aJUIOTPOIHBIE
MonuduKauKu, pacrupocTpaHeHWe B TpUPOAE, (U3MUEeCKHe U XUMHUYECKHUE
cBoiicTBa. AncopOius. Kpyrosopot yriepoaa B npupojse. OKCUAbI yriepoa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JAEWCTBUE Ha JKUBbIE OPIraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYecKHue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yriaepoaa (IV), rumore3za riao0anbHOrO TMOTEIJICHUS KIWMaTa, MNapHUKOBBIN
s dekt. YronpHas KuciaoTa U €€ coiu, X PU3N4ecKue U XUMHYECKUE CBOICTBA,
noisyuyeHue W npumeHenue. KadecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIBCKOM
XO3SIMCTBE.

[lepBoHayabHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, dTaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[TpuponHble HCTOUYHUKH YTIEBOAOPOAOB (Yrojb, NPUPOAHBIA Ta3, HedTh),
MPOIYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BELIECTBAX: JKUPaX, OeJIKax, yriieBoJax — U X
poiidi B OKM3HM UeJoBeKa. MaTepuaqbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPraHWYECKUX COEIMHEHU.

Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeacraBieHust 00
okcuzae kpemuus (IV) u kpemuueBoil kucnore. CHIMKaTBl, UX UCIOJIb30BAaHUE B



OBITY, B MPOMBIIUICHHOCTH. BakHellne CTpOUTENbHbIE MaTepHalibl: KEPaMUKa,
CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempr 6€30MacHOTO HMCIOIB30BAHMUS
CTPOUTEIIbHBIX MAaTEPUAIIOB B IOBCEAHEBHOM KU3HMU.

MeTaJibl 1 X COeIMHEHUS

OO01mast xapakTepUCTHUKa XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nonoxeHus B llepmogmdeckor cucremMe xumudeckux daemeHTtoB . N.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTramindeckasi CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAll
HarpspkeHU MeTtawoB. du3nyeckue U XMMUYECKrUe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TONy4eHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CrocoObl 3auMThl UX OT Koppo3ud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpOH32a) ¥ UX IPUMEHEHNUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie mMeTamel: nosnoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB . 1. MenzaeneeBa, cTpoeHHME MX aTOMOB, HAXOXJECHUE B IPHUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUJIPOKCUAB HATpus W Kanuda. [IpuMeHeHHe MEenoYHbIX METANIOB M UX
COCINMHEHNM.

[Ilenoyno3eMenpHbIE META/UIBl MAarHUM W KaJbLUWW: TIOJIOKEHUE B
Ileprnonnueckoin cucreMe xumMuueckux snemeHToB [[. M. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XAeHUE B Ipupoae. PU3nUeCcKue U XUMUYECKUE CBOMCTBA MarHus
U Kaublus. BaxkHelue coequHEeHUs Kalblus (OKCHUI, THIAPOKCHUI, COJIN).
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AJOMUHHIA: TI0JI0keHUE B [lepuoandeckoi cucreMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpOE€HHUE aToma, HaxOxIAeHHE B mpupone. Pusnyeckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMGOTEpPHBIE CBOMCTBA OKCHAA U THIPOKCU]IA
ATIOMUHHSL.

Kenezo: monoxenue B [leppuoanyeckor cUCTeME XUMUYECKHUX AJIEMEHTOB [l.
. MengeneeBa, CTpOEHHE aTOMa, HAXOXKJIEHUE B mpupoae. Pusnmyeckue Hu
XUMHUUYECKHE CBOMCTRA xkene3a. OKCUIbI, TuIpoKcuibl U conu xenesa (II) u sxenesa
(IIT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

XUMHA M OKPYKAIOLIAS cpeaa

BemecTtBsa m Marepuanibl B ITOBCEIHEBHOM KHU3HM YEIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIECTB M XUMUYECKUX peakiuii B ObiTy. IlepBas momorns npu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUECKOE 3arps3HEHUE OKpYyXarolleld cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus Beuiects, nainee — [1/IK). Ponb xuMun B pelieHHH 3KOJIOTHYECKUX
npooJieM.

Mestcnpeomemmnuie ceasu



Peanuzamus MeXnpeIMETHBIX CBSI3ed NMpU HM3YYEHHUH XMUMHH B 9 Kiacce
OCYILIECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIIOIIMXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBCHHO--HAyYHOTO IIHKIIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAy4YHBIM (DaKkT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MAPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAITHI.

dwuszuka: Marepus, aToM, OJJCKTPOH, TMPOTOH, HEUTPOH, HOH, HYKJIH]I,
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOHUKY, AUDIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHIECKas
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUsS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunres, npixanve, OuMocdepa, IKOCUCTEMA, MUHEPAIbHbBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNIbl, TOPHBIE IOPOJBI,
10JIE3HbIE UCKOIAaeMbl€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATHIMU B
oOlIeCTBE MpaBUJIaMU U HOpPMAaMHU I[OBEJEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALNH 00YYaIOIIHUXCS.

JIM4HOCTHBIE  pe3yJIbTaThl  OTPaXalOT  TOTOBHOCTh  OOYyYaroIIHUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMN U
pacILIMpEeHne OIIbITa AEATEIBHOCTHA Ha €€ OCHOBE, B TOM YHCJIC B YAaCTH:

1) naTPpHOTHYECKOTr0 BOCTIMTAHMSL:

LIEHHOCTHOT'O OTHOUIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIUIO, TTOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHON MH(popMaluen o
IIEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOILIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUS. O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HON COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHbIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX TPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO
¥ B3aUMOIIOMOIIM B TMpOLECCe OTOW Y4YeOHOM JeATENbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUSA MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMMHYECKOW DPEaKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsA HAyKM U COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOIBI, B3aUMOCBS3SIX 4YEJIOBEKa C
MIPUPOIJHOM CPEJIOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIYYEHHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOauMble Ui OOBSCHEHHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO3HABATENIbHOM, MH()OPMAIMOHHOW M YUTATENbCKOM KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKUMH CpPEICTBAMH HHGOPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHIO W TIO3HAHWIO, JFO003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oOBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTyPbl 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUH U
HEIPUSITUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKMMHU BEIIECTBAMU B OBITY U pEabHOMN KU3HU;

S) TPyA0BOr0 BOCIIUTAHUS:

MHTEpEC K MPAaKTHUYECKOMY U3yUYeHHUI0 TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE MPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPAECKTOPUHU MPOJIOHKEHUsT 00pa30BaHUs C YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcHenrtHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHSI HCOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOPECCHOHATLHOM Cpejie;

6) PK0JIOTHYECKOr0 BOCIUTAHMS:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJE KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GbU3NYECKOMY U TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIIOACHUS
npaBuJ 0€30MaCHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKKE B CUTYaIUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, TOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TTPUPOIHON CPEIOH, IS TTOBBIICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJIBTYpbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJILHOM,
KOMMYHUKATUBHOM Y COLMAJIbHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETax W IMO3BOJSIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEpCAJIbHbIC yueOHbIE NeicTBUs (TT03HABATEILHEIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHHUIO Y4EOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XUMHUYECKUX TMOHSATHH (BBIACISATh UX XapaKTEPHbBIC
MPU3HAKKM, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIBbHBIX ()aKTOB M SBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIAcCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIY OOBEKTaMH HW3Y4YEHUS,
CTPOUTH JIOTUUECKUE PACCYyXIACHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIPOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYeckas (opMmylia W YpaBHCHHUE
XUMHYECKON PEeakli — MPH PEIICHUHN Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBISBIATh M XapaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBJIATHL  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS:

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

PUOOPETEHUE OIBITa 110 TUTAHUPOBAHHUIO, OPTaHU3AINU M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOwaaTh 3a XOJ0M IIpoiiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pPe3ynbTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHOOPMALIUIO
Pa3IMYHBIX BUJIOB M (JOPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel MHTepHEeTa), KPUTUYECKH OIICHWBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3lnYHble METOJBI M 3allpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQZICHUE KYJbTYPOU aKTUBHOI'O UCIIOJIb30BAaHUS PA3IUYHBIX [TOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh U aHAJW3UpPOBaThb B IIpolecce Y4eOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHUSl 3a/laBaTh BOMPOCH (B XOJ€ Jauajora W (WIM) AUCKYCCHH) IO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHS MPEJI0KEHHOM 3a]auH;

YMEHUSI  NPEJCTaBIATh  MOJYYECHHbIE  pEe3yJbTaThl  IMO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3EHTALNIO
pe3yJIbTaTOB BBIMOJIHEHHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JAESATENIBHOCTH  IPU  PELICHUN
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIHUHAIUSI
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U Apyrue).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE y4eOHbIe NCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3PpPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENbHO COCTAaBISATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YeHUS! HOBBIX 3HAHUUA 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U AHAJIM3UPOBATH KOHTEKCTBI, IIPE/IJIaraéMble B yCIIOBUU 3aJaHUM.

MNPEIMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pE3yabTAaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeUCTBUM, crenupudecKkue s TpeAMETHOW o0mactT «XUMHS», BHIBI
JNEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHWS, €ro HWHTEpIpETalUu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K konIy oOyuenus B 8 kj1acce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKyIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasi peaKkuus, KiacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJIOTEPMHUUECKHUE PEAKIINH, TETII0BON Ah(EKT peakiumy,
AIpO aTOMa, JJIEKTPOHHBIMA CJIOW aroma, aTOMHas OpOHUTallb, pPaanyC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIGHTPAIUsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTHS MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAs) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIca [lepunonnueckoro 3akonHa JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXPAHEHMS MAacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTaJpo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpymnmna (b-rpynmna)», manesie u
OONbIIME TEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmume «llepuognueckass cucrema xummueckwx osnaementoB . .
MeHnieneeBay C€ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB M 3apsij spa, 001Iee YuciIo dJISKTPOHOB
U PaCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOPTaHUUYECKHUE BEICCTBA,
XUMHUYECKUE peakiuu (M0 YUCIY U COCTAaBy YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO JJIEeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OTEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(uKkaiuio,
BBISIBJICHHE TPUYMHHO-CIICACTBEHHBIX CBSI3€d — JUISI M3YyYECHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUEC, SKCIECPUMEHT
(peanbHBIN 1 MBICICHHBIN);

ClIe0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM 000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAacCTBOPOB C ONPEAECIEHHON MaCcCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA,
MJIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MOMOIIBIO HHIUKATOPOB
(;rakmyc, dheHondraienH, METUIIOPAHXK U IPYTHE).

K xoHIy 00yueHus B 9 kjacce npeaMeTHbIC pe3yJibTaThl HA 0A30BOM ypOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTMOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJICEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUYECKasi PeakKlnsi, XUMUYECKasi CBS3b, TEIIOBOU 3PQeKT
peakiuuu, MOJb, MOJSIPHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEaKINH, OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIC pEaKITUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHWE M  BOCCTAHOBJICHHE,
aIyoTponus, aM(pOTEepHOCTh, XUMHUYECKasi CBS3b (KOBAJICHTHAsl, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalIOB,
CIUIaBbl, CKOPOCTb XHUMHWYECKOW peakUuuu, MPEeAeabHO OMYyCTHUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUS MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMy
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIHII;

ONPEIENATh BaJIEHTHOCTh U CTEIIEHb OKUCICHHS] XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOIO COCTaBa, MPUHAIICKHOCTh BEIIECTB K
OTNpeNeIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBAJCHTHAs, WMOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COEJIMHEHHUAX, 3apsi/l MOHA MO XMMHUYECKOH (QopMylie, XapakTep cpeasl B
BOJIHBIX PACTBOpPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpbiBath cMbIci Ilepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyto Gopmy Ilepuoanueckoil cUCTEMbl XMUMHUYECKUX 3JI€MEHTOB:
pasznuyaTh MOHATUA «rjaBHasg noarpynmna (A-rpynma)y U «modoyHas
noarpymnmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO OJJIEKTPOHOB U
pacrpefielieHue HX 10 DJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCJUHECHUI B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YYETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMUYECKUE peakuuud (10 YUCIy U COCTaBy YYAaCTBYIOUIUMX B pPEaKIUU
BEIIECTB, MO TEIUIOBOMY 3(P(EKTy, MO0 M3MEHEHHUIO CTENICHEW OKHCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapakTepu30BaTh (OMHUCHIBaTH) OOIIME MU CIEHUPUUYECKUE XUMHUYECKUE
CBOMCTBAa NPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
1IEJIOYEUN U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEAKIUW, TOATBEPKIAIOMIUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIPHYIO U  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaileHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMHU 110 BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TIONYYCHUI0O WU COOMPAHUIO
ra3zo00pa3HbIX BEIIECTB (aMMHUaKa U YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
pPa3MUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpOMUJI-,
uonua-, kKapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHME B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlii0, BBISBICHHE
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX pEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HUGPOBDbIE)
KonTposbHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUS
XuMus — BakHas 00J1acThb
11 ©CTECTBO3HAHUS U 5 ) bubnuorexa [{OK
' MPAKTUYECKOU €SI TEIIbHOCTH https://m.edsoo.ru/7f41837¢c
yeJoBeKa
12 BemecTBa 1 xuMu4eckue 15 | bu6nunorexa LIOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK
' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopona.Ilonstue o kucnorax g 1 bubnmnoreka [HOK
' U COJIAX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuorexa [IOK
' OCHOBaHMAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCChI
24 1 1 | bubmuorexa [{OK

HCOPTaHUYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeneeBa. CTpoeHue aToMoOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKIuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

65

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c




9 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (icpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcbl
Pa3znea 1. BeniecTBO M XUMHYECKHE PeaKIUU
11 [ToBTOpEeHuE n yriryOieHne 3HaHuM 5 | bubnnorexa [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakuun https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. g | | bubmuoreka [IOK
’ XHUMHUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2. HemeTassibl M HX coeTMHEHHS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 1 bubnmnorexa [JOK
' snemenToB VIIA-rpymimsl. ['anoreHs: https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [IOK
) pYy - -oP https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynimsl. A30T, Gpochop u ux 7 1 bubnmorexa LOK
' PYTUIRL: ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
54 OO0mias XxapakTepuCTUKa XUMHUECKUX g | ’ bu6muoreka [JOK

sneMeHToB IVA-rpynmsl. Yriaepoa u

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




erMHI/Iﬁ 1 UX COCIMHCHUA

Hroro no pazgeny 25
Pazgen 3. MeTa/iIbI M BX COeIUHEHU S
. bubnuorexa [{OK
31 Obume cBoiicTBa METAILIOB 4 hitps://m.edsoo.ru/7f41a636
3.2 Baxueiiime MeTamuibl 1 UX CO€IUHEHUS 16 Bubmiorexa OK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
bubmuoreka [IOK
4.1 BemectBa 1 MmaTepuaisl B ’KHU3HU YEJIOBEKA 3
https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
PeszepBHOE Bpems 3 bubmmorexa HOK
P P hitps://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N‘.’ aTa U3ydeHus 3JI€KT OHHBbIC 1IN OBbI€C
Tema ypoka a Y P Hup
n/n Bcero odpa3oBaTesibHbIE pecypchl
| [Ipeamer xumun. Ponb XUMUU B KHU3HA 1 02.09 bubmuoreka [JOK
yeJioBeka. Tena 1 BenlecTsa ' https://m.edsoo.ru/ff0d210c
b
2 ITousTHe 0 MeTOAaX MO3HAHUS B XUMHU 1 03.09 u6mmorexa IIOK
https://m.edsoo.ru/ff0d227¢
[IpaxTuueckast padora Ne 1 «IIpaBuia
3 paboThl B 1ab0OpaTOpUU U IPUEMBI | 09.09 bubnuotexa [JOK
oOparieHus ¢ 1abopaTOPHBIM ' https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
4 YucTteie BemecTBa U cMecH. CriocoObl | 10.09 bu6nmoreka [JOK
paszenenus cMece ' https://m.edsoo.ru/ff0d26ca
[TpakTuueckast pabota Ne 2 «Paznenenue
5 cMmeceil (Ha mpuMepe OYMCTKHU MOBapEHHON 1 16.09 bubmorexa HOK
PHMEp P ' https:/m.edsoo.ru/ff0d28¢8
COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 17.09 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c¢
7 XHUMHUYECKHUE DJIEMEHTHI. 3HaKU (CUMBOJIBI) | 23.09 bubmuoreka [JOK
XUMHYECKHUX IJIEMEHTOB ' https://m.edsoo.ru/ff0d2be8
bu6 K
8 [IpocThle U cnoxHBIE BELECTBA 1 24.09 nbmorexa O
https://m.edsoo.ru/ff0d2a6c¢
b
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 30.09 nbmmorexa HOK

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

bu6mmoreka [JOK
10 Xnmudeckas popmyia. BaleHTHOCTE aTOMOB 01.10
bopmy https://m.edsoo.ru/ff0d2eae
XUMHYECKHX DJIEMEHTOB
1 OTHOCuTENBbHAs aTOMHAs Macca. 07.10 bubnmoreka [JOK
OTHoOcHUTENbHAsA MOJIEKYJIIpHAs Macca ' https://m.edsoo.ru/ff0d323¢
12 MaccoBas 107151 XUMHUYECKOTO 3JIEMEHTa B 08.10 bubmuoreka [JOK
COCIMHCHUH ' https://m.edsoo.ru/ff0d350c
13 KonuuecTtBo BenectBa. Mosb. MosnsipHas 14.10 bubnnoreka [JOK
Mmacca ' https://m.edsoo.ru/ff0d5230
14 dusnueckue 1 XUMUYECKHUE SIBICHUSL. 15.10 bubmuoreka [JOK
XumMuyeckas peakius ' https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciaoBUs IPOTEKAHUS 51.10 bubmmorexa [IOK
XUMHYECKHUX PEaKIUi ' https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. 710 bu6mmoreka [JOK
XUMUUECKHE YPABHEHUS ' https://m.edsoo.ru/ff0d3b88
17 Brrunciienust KoimuecTBa, MacChl BEIIECTBA 1111 bubnuotexa [JOK
10 YPAaBHEHUSM XUMHUUYECKUX PEAKIUN ' https://m.edsoo.ru/ff0d5708
Knaccudukamnms XuMruaeckux peakiuit
bu6mmorexa [IOK
18 (coenuHeHus, pa3oKeHHS, 3aMEIIECHU, 12.11
https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuMKIoneauct. O0oO0uenne u 18.11 Bubmiorexa LIOK
JCT. Hf ' https://m.edsoo.ru/ff0d40c4
CHUCTEMAaTHU3aLUs 3HAHUN
20 KonTtponbhas padora Nel o reme 1911 bubmuorexa [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN ' https://m.edsoo.ru/ff0d4290
Bo3nyx — cmecsk razos. CoctaB Bo3ayxa.
v X bu6mmoreka [IOK
21 Kucnopon — sneMeHT u npocToe BEIIECTBO. 25.11

O30H

https://m.edsoo.ru/ff0d448e




dusnyeckue U XUMUYECKHAE CBOMCTBA

bu6mmoreka [JOK
22 . 26.11
KHCTIOpo/ia (peakiuy OKUCIICHUS, TOPCHHE) hitps:/m.cdsoo.ru/f0d4614
TToustre 00 okcumgax
CrocoObI MoTy4YeHUsT KUCJIOPO/ia B
23 J1a00PATOPHUHU U IPOMBIIIIEHHOCTH 02.12 Bubmaoreka LOK
patop P ' ' htps://m.edsoo.ru/ff0d497a
[IpumeneHnue Kucopoia
TermoBoit 3 heKT XUMHUUIESCKON PeaKIlNH,
24 IOHSTHE O T(f(bMOXI/IMI/I‘IeCKOM paBHeHI/II/I 03.12 Enbmiorexa LIOK
P P ’ ' hitps://m.edso0.ru/ff0d4790
9K30- M SHJOTCPMHUUCCKUX PEAKIIHIX
TormmmBo (HedTh, Yroiab 1 METaH).
25 3ar azﬂeéneql;osayra CIIOCOOBI iro 09.12 Enbmiorexa LIOK
p yxa, ' https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIIICHUS
[TpakTuueckas padora Ne 3 o reme
26 «ITonyyenue u cobupanue KUciIopoaa 10.12 Eubmiorexa OK
ya N p poa, ' https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
7 Bonopox — sneMeHT U IpocToe BELECTBO. 16.12 bub6nuorexa [IOK
Haxox/1eHue B IpUPOJIE ' https://m.edsoo.ru/ff0d4dd0
)% ®du3znvecKue U XUMUYECKUE CBOMCTBA 17.19 bu6mmoreka [IOK
Bojopoaa. [Ipumenenne Bogopona ' https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [{OK
29 ITo € 0 KHCIJIOTaX u CO 23.12
FUTTHE O KHCTOTAx H COMAX https://m.edso0o.ru/ff0d50d2
30 CriocoOsI ToTydeHusT BOJAOPO/Ia B 24.12 bubnuorexa [JOK
nabopaTopuu 28.12 https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
31 «ITonyyenune u cobupanure BOAOPOIa 13.01 Bubmaorexa LJOK
i onp FOPOa, ' https://m.edsoo.ru/ff0d442
W3YyYEHUE €TO CBOMCTBY
N b K
32 MonsipHblii 00bEM ra3oB. 3aK0OH ABOTaApPO 14.01 nommorexa O

https://m.edsoo.ru/ff0d542¢




Brrancnenus 06'béMa, KOJIMYECTBA BCIICCTBA

33 rasa 1o ero U3BeCTHOMY KOJINYECTB 20.01 Enbmorexa OK
HOMY Y ' https:/m.eds00.ru/ff0d55a0
BEIIIECTBA WIIH 00BEMY
Brruucnenns 005EMOB Ta30B 110 YpaBHCHUIO
34 €aKI[M1 Ha OCHOBE 3aKOHA 00HLEMHBIX 21.01 bubmmorexa LIOK
pearttiv Ha ' https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
. bubanoreka [IOK
35 duznueckre 1 XUMUYECKHE CBOVICTBA BOJbI 27.01 ubmaorexa I
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonstue 06 2801 bubmoreka [IOK
UHIMKAaTOpax ' https://m.edsoo.ru/ff0d59e2
Bona xak pactBopurens. Hacwimenasie u
37 HeHaCI,nuepHHHe paCTBO bl. MaccoBas J1o1sg 03.02 Bubmiotexa LOK
PacTBOPHL. ' https:/m.eds00.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
[IpakTuueckas pabora Ne 5 o teme
18 «IIpuroToBiieHHE PACTBOPOB C 04.02 bubnunoreka [JOK
ONpEIENIEHHON MacCOBOM J0ei ' https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BEIIECTBA»
39 Konrtponsnas padora Ne2 o reme 10.02 bu6nuoreka [IOK
«Kucnopoa. Bogopoa. Boga» ' https://m.edsoo.ru/ff0d6342
Oxkcupsl: cocTaB, KIaccupUKaIus, bu6mmoreka [{OK
40 11.02
HOMEHKIIATypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX 17.02 bubmorera [JOK
: p ' hitps://m.edsoo.ru/ff0d664¢
OKCHIOB
42 OcHoBaHUS: COCTaB, KJIacCU(PUKAIIHS, 18.02 bubnmoreka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d67ca
IlonydeHue u XUMUYECKHUE CBOMCTBA
43 y4 24.02 but6mmoreka [IOK

OCHOBaHUMN

https://m.edsoo.ru/ff0d67ca




44 Kucnotsr: cocraB, kitaccudukanms, 2507 bubmuorexa [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ffOdfee2
but6mmoreka [JOK
45 [Tonydyenune u XuMHUUYECKHUE CBOMCTBA KUCIOT 03.03
i https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIATypa, COCOObI 04.03 bubnmoreka [JOK
MOJTYyYEHMS, XUMUYECKUE CBOMCTBA ' https://m.edsoo.ru/00ad9474
[IpakTuueckast padora Ne 6. Pemenue
47 AKCIEPUMEHTAJIBHBIX 33/a4 110 TeEME 10.03 bubmmoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX ' https://m.edsoo.ru/00ad9b7c
COEIUHEHUI))
43 I'eneTuyeckas cBsI3b MEXy KiaccaMu 11.03 bubnmoreka [JOK
HEOPraHUYECKUX COCIUHEHUN ' https://m.edsoo.ru/00ad9a50
N bu6mmn K
49 O0600611IeHNE U CUCTEMATU3aIMs 3HAHUI 17.03 6maorexa O
https://m.edsoo.ru/00ad9cb2
KonTtponbHnas padora Ne3 no teme
" bubnunoreka [JOK
50 OcHOBHBIE KJIacChl HEOPTAaHUYECKUX 18.03
o https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBbie MOMBITKY KIACCH(PUKAIIUU
51 XUMUYECKUX AneMeHTOB. [loHATHe 0 rpynnax 07.04 bubmorexa LOK
' pyn ' https://m.edsoo.ru/00ad9ffa
CXOJTHBIX JIEMEHTOB
Ilepronnueckuii 3akoH u Ilepuoanueckas
bu6mmoreka [{OK
52 cucTeMa XMMHYECKUX 3ineMeHToB JI. U. 08.04
https://m.edsoo.ru/00adaS52c
Menpeneesa
bu6mmoreka [{OK
53 Ilepuoabl, rpynmbl, TOATPYIIIEI 14.04
pHod py APy https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. CoCTaB aTOMHBIX SIZIEP. 15.04 bubnuorexa [JOK
M3oTtomnsl ' https://m.edsoo.ru/00ada342
55 CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB 21.04 bubmuotexa [JOK




aneMeHToB Ilepuoauueckoii cuctemst /1. U.
Menneneena

XapaKTCpI/ICTI/IKa XHMHUYECKOI'0O 3JICMCHTA I10

https://m.edsoo.ru/00ada6bc

bubmuoreka [JOK

56 II 5| 1 22.04
ero nosioxkeHuto B [leproandeckoit cucreme hitps://m.edsoo.ru/00ada824
J. . MenngeneeBa
3nauenue [lepuoanueckoro 3akoHa s
57 pa3BuTUs Hayku U npaktuku. 1. U. 1 58.04 bubmmorexa [IOK
MeHeneeB — y4€HbIi, IEAAror u ' https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DIIEeKTPOOTPULIATETLHOCTH ATOMOB
58 XUMHYECKHX dJIEMeHTOB/ Beepoccuiickas 1 29.04 Enbmiorexa IIOK
p ' https://m.edsoo.ru/00adaab8
poBepoyHas pabora
bubmuoreka [JOK
59 n 1 05.05
OHHAT XHMIHCCKAT CBASD https://m.edsoo.ru/00adac34
bu6mmorexa [IOK
60 K 1 06.05
OBAJICHTHAS TOJIIpHAs XUMUYECKas CBS3b hitps://m.edsoo.r/00adaabs
bu6mmoreka [IOK
1 K 1 12.05
6 OBAJICHTHAs HEMOJIIPHAsE XUMUYECKasi CBSI3b hitps://m.cdsoo.ru/00adaab
bu6mmorexa [IOK
2 1 13.05
6 Crenexy okuceHus https://m.edsoo.ru/00adaec28
bubmuoreka [JOK
_ 1 19.05
63 OKHUCIHUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINU hitps://m.cdsoo.rw/00adb076
bubmuorexa [JOK
4 1 20.05
6 OKHUCIUTEIN U BOCCTAaHOBUTEIN hitps://m.cdsoo.rw/00adb076
65 KonTtponbHas padora Ne4 o reme | 26.05 bubmuorexa [IOK
«CTtpoenue atoMa. XMUMHAUYECKasi CBA3b» ' https://m.edsoo.ru/00adb486
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 65




9 KIIACC

Jara usyyenust

DieKTpOHHbBIE N (PPOBLIE

Ne ni/m Tema ypoka
Bceero o0pa3oBaTeJIbHBIE PecypChl
[Iepnonnueckuit 3akoH. Ilepuonnueckas
1 CHCTeMa XMMHYECKHX 3eMeHTOB JI[. 1 1 02.09 bubmmorexa HOK
T ' https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XUMHYECKHUX IJIEMEHTOB MEPBBIX TPEX 1 03.09 bubmorexa [IOK
PERIX TP ' https://m.edsoo.ru/00adb6b6
MEPUOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa | 09.09 bubmuoreka [JOK
HEOPraHMYECKUX BEIIECTB ' https://m.edsoo.ru/00adb7e2
4 Buipsl XumMHu4ueckoil CBSA3U M THIIBI | 10.09 bu6mmoteka [IOK
KPUCTAJUIMYECKUX PELIETOK ' https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «[loBTOpEHUE u yrinyOiaeHue 3HaHUM 1 16.09
OCHOBHBIX Pa3fIeNIOB Kypca 8 Kiacca
6 Krnaccudukanys XuMHUECKUX peaklui Mo 1 17.09 bubmmoreka [JOK
Pa3IMYHBIM IIPU3HAKAM ' https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN
7 eakuu. IIoHsITHE 0 TOMOI€HHBIX U 1 23.09 Bubmuoreia LJOK
p ' ' https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIMIX
[TonsATHE 0 XUMHYECKOM PAaBHOBECHH.
g @akTOpBI, BIUAIOIIKUE HA CKOPOCTh | 24.09 bubaunorexa [IOK

XUMHYECKOM pCaKkuu U MOJIOKCHUC
XUMHYCCKOTI'O paBHOBCCUA

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




9 OKHCIUTEbHO-BOCCTAHOBUTEIbHBIC 30.09 bubmmorexa [JOK
peakunu ' https://m.edsoo.ru/00adcade

10 Teopus 371€KTPOIUTUYECKON JUCCOLMALINH. 01.10 bubnmoreka [JOK
CuIibHBIE U CJTa0bIC SJIEKTPOJIUTHI ' https://m.edsoo.ru/00adcd68

bu6nuoreka [JOK

11 Honnble ypaBHEHHS peakLui 07.10

P peart https://m.edsoo.ru/00add448
XUMHYECKHE CBONCTBA KHUCIIOT U
12 OCHOBaHHH B CBETE IPEICTABICHHUH 00 08.10 bubmmorexa HOK
e ' https://m.edsoo.ru/00add5d8
AICKTPOJUTUYECKON JUCCOIHAITTT
XUMHYECKHE CBOMCTBA COJICH B CBETE
13 MPEJICTABICHUI 00 JICKTPOJIMTHICCKOU 14.10 bubmorexa [IOK
pel P ' https:/m.eds00.ru/00add8b2
JACCOLMAITIN
bu6nuoreka [IOK
14 [TonsiTvie 0 TUAPOIIN3E COJICH 15.10
P https://m.eds0o.ru/00add9d4
bu6mmoteka [IOK
15 O06o0mmenne 1 cucTeMaTr3aIys 3HaHUI 21.10
- i https://m.edsoo.ru/00addd 12

16 [IpakTnueckas padora Ne 1. «Pemenue 2210 bubmuoreka [JOK
DKCIEPUMEHTAIIBHBIX 3a1a4» ) https://m.edsoo.ru/00addbfa
KonTtponbHas pabota Ne2 o reme

17 «INEKTPOTUTUYECKAS TUCCOITHAITIUS 11.11 bubmmorexa LOK

p a TRALTL, ' https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUU B PACTBOPAX)

13 OO1m1ast XxapaKTEepUCTHKA raJIOreHOB. 111 bu6muoreka [JOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa ' https://m.edsoo.ru/00addfe2
XnopoBoaopon. ConsiHasi KUCIIOTa,

19 XUMHUYECKHE CBOMCTBA, MOTyUYCHHE 18.11 bubmmorexa OK

’ yi ’ ) https://m.edsoo.ru/00ade 104
MIPUMEHEHNE
20 ITpakTrnueckas padora Ne 2 o teme 1911 bubmuoteka [JOK

«[TonyueHnue COMAHOM KUCTOThI, U3yUEHUE

https://m.edsoo.ru/00ade348




€€ CBOICTBY

Breraucnenus 1o YpPaBHCHUAM XUMHNYCCKUX

bu6nuoreka [IOK

21 €aKIIMii, €CIIM OJIUH U3 PEareHTOB JIaH B 25.11
peartind, A P A https://m.edsoo.ru/00ade488
n30bITKE
” OO01mmas xapakTepucTuka 31eMeHTOB VIA- 2611 bubnmnoreka HOK
TPYIIIBL ' https://m.edsoo.ru/00ade64a
AnnotponHsie MOAU(UKAIIUU CEPBI.
23 Haxo;xp €HUE cepbl HCI:%é coe I/IHCII){I/Iﬁ B 02.12 bubmorexa [IOK
& p fl ' https://m.edsoo.ru/00ade64a
npupojie. XuMHUYECKHE CBOMCTBA CEPhI
24 CepoBonopo, ctpoenue, pusnueckue u 03.12 bubnuorexa [HOK
XUMHUYECKHE CBOMCTBA ' https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KMCIIOTA,
25 ¢u3nyecKkrue 1 XUMHUYECKHE CBOMCTBA 09.12 bubmorera OK
’ ' https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE
MIPOMBIIIJIEHHOT'O CII0C00a MOIy4YeHHUs
26 CEPHOM KUCIOTHI. XUMUYECKOE 10.12 bubmorera [OK
P ' . ' https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COEJIMHEHUSIMU CEPbI
7 Brraucienne MaccoBOM TOIN BBIXOJA 16.12 bu6nuoreka [IOK
IIPOAYKTa PEAKILIUNA ' https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTUKa dJ1eMEeHTOB V A-
)% rpynmnsl. A30T, pacipoCTpaHEHHE B 1712 bubmmoreka [JOK
npupoae, Gpu3nyecKrue U XUMUYeCcKue ' https://m.edsoo.ru/00adeea6d
CBOMCTBA
79 AMMHaK, ero Gpu3nYeckue 1 XUMHIECKUE 2312 bubaunorexa [IOK
CBOMCTBA, IIOJIy4CHUE U IPUMECHEHUE ' https://m.edsoo.ru/00adf004
30 [TpakTrueckas padota Ne 3 o Teme 24.12 bubnuotexa [JOK




«[lonyuyenne ammmaka, U3y4eHue ero 28.12 https://m.edsoo.ru/00adf180
CBOWCTB»

31 A30THAas KUCOTa, €€ hu3ndeckue u 13.01 bubnmoreka [JOK
XMMHYECKHUE CBOMCTBA ' https://m.edsoo.ru/00adf306
Hcnonbs3oBanure HUTPATOB U COJIEH

3 aMMOHUS B KQU€CTBE MUHEPATIbHBIX 1401 bubnmoreka [JOK
ynoOpeHuii. XMMHYeCKoe 3arps3HCHHE ' https://m.edsoo.ru/00adf518
OKpY’Karolllel cpe/ibl COEAMHEHUSIMHU a30Ta
®Docop. Oxeun pochopa (V) u

33 q)ocg)o pHasI KI/ICJI((l))Ta q)q)lfsn(qelxne " 20.01 bubmorexa HOK

p o ' https://m.edsoo.ru/00adf68a
XUMHUYECKUE CBOMCTBA, MOTYyYEHUE
Hcnons3oBanue ¢pocdaToB B KauecTBe
34 MUHEpaIbHBIX YI0OpEeHU. 3arpsi3HeHNe 21.01 bubmorexa [IOK
P . yAoop - 2arp ' https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu

35 Yruepoa, pacupocTpaHeHUe B IPUPOJIE, 27,01 bubnmnorexka [HOK
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA ' https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaeposa, ux GU3nYecKue u

36 XHMHYECKHUE CBOMCTBA. DKOJOTHICCKHE 58.01 bubmmoteka [IOK
MpOOJIeMBbI, CBSI3aHHBIE C OKCHJIOM ' https://m.edsoo.ru/00adfebe
yriepoza (IV)

but6mmoreka [IOK
37 VYronbHasg KUCIIOTa U €€ COMU 03.02
https://m.edsoo.ru/00ae006c
[IpakTuueckas pabora Ne 4 o Teme
38 "[TonyueHne yriaekucioro rasza 04.02 Brbmorexa TIOK
7 yr ' | ' https://m.edsoo.ru/00ae027e
KauecTtBeHHas peakuus Ha KapOOHAT-UOH
[lepBoHayanbHbIE TOHATHUS 00
Bbubnuoteka LIOK
39 OpPraHWYECKHUX BEIIECTBAX KaK O 10.02

COCIMHECHHSX yTIIepo/ia

https://m.edsoo.ru/00aec054¢e




bu6nmoreka [IOK

40 Kpemnuii u ero coefuHeHU st 11.02
P A https://m.edsoo.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue

41 3KCIEPUMEHTAIBHBIX 3a7a4 [0 TEME 17.00 bubnnoreka HOK
«BaxaeuIe HeMeTauIbl U UX ' https://m.edsoo.ru/00ae0bf2
COCIMHCHHUS»

KonTponbnas padota Ne3 mo teme
42 «BakHeuIme HeMeTauIbl U UX 18.02 bubmmorexa LOK
' https://m.edsoo.ru/00aec0e18
COCIUHCHHS»
OO6m1ast XxapakTepruCTHKa XUMUYECKHUX

43 3JIEMEHTOB — METaJIOB. MeTalinuecKas 0.0 bubmuorexa [JOK
CBS3b U META/INYECKass KPUCTAIUINIECKAS ' https://m.edsoo.ru/00ae103e
peméTka. Pu3nUecKue CBOMCTBA METAIIOB
XUMHYECKUE CBOMCTBA METAIIIIOB.

44 DJEKTPOXUMHUYECKUHN Psijl HANTPSHKEHU 25.02 bubmmorexa HOK

p P p ' https://m.edsoo.ru/00ael156
METAJLJIOB
OO6mme crmocoOb! MOTYyYEHUsI METAJUIOB.

45 CrnnaBel. Beruncienus no ypaBHEHUAM 03.03 bubnmnorexka HOK
XUMUYECKUX PEAKLUH, €CIIM OUH U3 ' https://m.edsoo.ru/00ae1156
pEareHToB COJAEPKUT MPUMECH

but6mmoreka [IOK
46 ITonsiTiEe O KOPPO3UU METATIIIOB 04.03
pp https://m.edsoo.ru/00ae1278
but6mmoreka [IOK
47 IIlemouHbIe METAIITBI 10.03 H
https://m.edsoo.ru/00ae14b2
bu6nuoreka [IOK

48 OKCHUIBI M TUAPOKCHUIBI HATPUS U KaJIUsI 11.03

8 s A P https://m.edsoo.ru/00ae14b2

49 [llenouyHo3eMenbHBIC METAJUIBI — KaJIbITUH U 17.03 bubnuotexa [JOK

Mar"Hum

https://m.edsoo.ru/00ael5e8




bu6nmoreka [IOK

50 Baxuerinme coequHEHNS KU 18.03
https://m.edsoo.ru/00ael15¢8
51 O0001Ienre U CUCTEMATH3AMS SHAHUH 07.04
57 JKécTkocThb BOBI U CIOCOOEI €€ 08.04 bu6nuoreka [JOK
yCTpaHeHus ' https://m.edso0.ru/00ae1886
[IpakTuyeckas pabora Ne 6 o Teme
- .. bubnnoreka IIOK
53 JKEcTKOCTh BOABI U METOMEI €€ 14.04
" https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. b K
54 AmnroMunuii 15.04 nbmmotexa 1O
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHA U 21,04 bub6nuoreka [JOK
TUApOKCcUIa ) https://m.edsoo.ru/00aelc64
b K
56 Keneso 22.04 nomorexa 11O
https://m.edsoo.ru/00aec1d86
57 Oxcunpl, TUIPOKCH B U comnu xkene3a (I1) u 58.04 bubmmorexa [JOK
xenesa (I1I) ' https://m.edsoo.ru/00ae35e6
58 O00011IeHrE U CUCTEMATH3AIMs 3SHAHUH 29.04
[IpakTnueckas padora Ne 7. Pemenue
bu6nuoreka [IOK
59 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME 05.05
. https://m.edsoo.ru/00ae3de8
«BaxkHeIme MeTaiIbl 1 UX COSTUHEHUS
Brruncnenus mo ypaBHEHUSIM XUMHYECKUX
€aKI1M, eCIIM OJUH 13 PCarcHTOB JIaH B
P P bubmuorexa [JOK
60 M30BITKE WU COJEPKUT MPUMECH. 06.05
. https://m.edsoo.ru/00ae1750
BruruncieHnsa MaccoBoil TOIH BEIXOIA
MPOJIYKTA PEaKIuu
61 O0001IeHre ¥ CUCTEMATH3AIMS 3SHAHUH 12.05
KourpoabHas padora Ned mo teme
62 P P 13.05

«Baxuelinine MeTaIbl U KX COCIUHECHUSY




63 BemiecTBa 1 maTepuaibl B TOBCEIHEBHOM | 19.05 bubmmorexa [JOK
JKU3HHU YEI0BEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE OKPYXKarolen | 20.05 bubnmoreka [JOK
cpensl https://m.edsoo.ru/00ae4270
65 Ponb xuMHUM B pelieHnH SKOJIOTHUECKUX | 25 05 bubnumoreka [JOK
poosem https://m.edsoo.ru/00ae4270
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 65







MPOBEPSEMBIE TPEFOBAHUS K PE3YJILTATAM OCBOEHMSI OCHOBHOM

OBPA30BATEJILHOM ITPOT' PAMMBI

8 KJIACC
Kon . N
IpoBepseMOro IIpoBepsieMble NpeIMeTHBIE Pe3y/IbTaThl 0CBOEHHs OCHOBHOI 00pa3oBaTe/bHOI
pesybTara NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHNsA
1 [To teme: «IlepBoHauanbHbIE XMMUYECKHE TOHSTUS
pPacKpbIBaTh CMBIC]I OCHOBHBIX XMMHYECKHX IOHATHM: aToOM, MOJEKyJa, XUMHYECKUI
AIIEMEHT, TIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH (OMHOPOIHAS M HEOTHOPOIHAS),
BAJICHTHOCTb, OTHOCUTEJIbHAA aTOMHAs U MOJEKYJISIpHAasi Macca, KOJUYECTBO BEILECTBA,
1 MOJIb, MOJIIpDHAs Macca, MaccoBas [J0Js XHMHYECKOro D3JEMEHTa B COEIMHEHUH,
‘ MOJISIpHBI  00BEM, XHMHUYECKash peakuus, KiIacCH(UKaIUs peakiuil: peakiuu
COCIMHCHMS, PEaKIUU PA3NIOKCHUS, PEaKIWU 3aMeIleHHs, peakiud oOMeHa, 3K30- U
SHIOTEPMHUYECKUE PEaKIMU, TEIIOBOH 3(¢EeKT peakiyuu, pacTBOP, MaccoBas O0JIs
BemiecTBa (TPOIICHTHAs KOHLIEHTPALINs) B pACTBOpE
Lo WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKHUX MOHSATHH U TPUMEHSTH 3TH
' MOHSATHS IPU ONUCAHUM BEIIECTB U UX NMPEBPALIECHUN
13 UCIIONIB30BATh XUMHMYECKYI0 CHMBOJMKY JUISI COCTaBJieHHsS (OPMyNl BEIIECTB U
' YPaBHEHUN XUMUYECKUX PEAKIINI
L4 pacKpblBaTh CMBICJI 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa,
' ATOMHO-MOJIEKYJIIPHOTO YU€HHs, 3aKOHa ABOraapo
1.5 OTIPEJENATh BAICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COECTUHEHHUIX
L6 KJIaCCU(HUIUPOBATh XUMHYECKAE peakuud (0 YHCIy U COCTAaBy YYACTBYIOMIHX B
' PEaKIny BEUIECTB, IO TEIIIOBOMY AP QEKTY)
1.7 BBIUUCIISITh OTHOCUTENBHYIO MOJEKYISIPHYIO U MOJIIPHYIO MacChl BEILIECTB
1.8 BBIYHCIISITE MaCCOBYIO JIOJTIO XMMHYECKOT0 3JIeMEHTa 110 (popMysie COeANHECHNS,
1.9 BBIYMCIIATH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 MIPUMEHATh ECTeCTBEHHOHAYYHBIE METOJbl TO3HAaHHMSA — HaONIoAeHWe, HW3MEepeHwe,
. MOJICJIMPOBAHNE, SKCIIEPUMEHT (PeaibHbIN M MBICTICHHBIH )
2 ITo Teme: «BaxxHeile npeacTaBUTEIN HEOPraHUUECKUX BEILIECTBY»
2.1 PacKpbIBaTh CMBICT OCHOBHBIX XUMUUYECKUX TTOHATUNA: OKCUJI, KUCIIOTa, OCHOBaHHE, COJIb
59 ONpEAEATh IPUHANICKHOCTD BEIIECTB K ONPENENIEHHOMY KIAcCy COEIMHEHHH IO
' hopmynam
2.3 KJIacCH(UIIMPOBATh HEOPTaHNYECKHE BEIIeCTBA
XapakTepu30BaTh (OMMUCBHIBATh) OOLIME XUMHMUYECKHE CBOMICTBA BEILNECTB PA3IUUHBIX
24 KJIAaCCOB,  MOATBEpXKJas  OMNHMCAaHUE  MPUMEpPaMU  MOJIEKYJSIPHBIX  ypaBHEHHM
COOTBETCTBYIOILUX XUMHUECKUX PEAKLIUH




Kox

IIpoBepsieMble peIMeTHbIE pPe3yJbTAThl 0CBOEHHS OCHOBHOI 00pa3oBaTe/LHOM

MPOBEPIEMOTO NPOrpaMMbl OCHOBHOT'O 00111er0 00pa30BaHust
pe3yJjbTara
)5 MIPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCHMOCTH OT HMX KAaueCTBEHHOTO COCTaBa,
. BO3MOYKHOCTHU IPOTEKAHUS XUMUYECKUX NPEBPALLICHUN B pa3IUUHBIX YCIOBUSIX
CIeIOBaTh MpaBWJIaM IOJIb30BAHUS XUMHUYECKOM TMocymoil u  j1abopaTopHBIM
o0OpyZOBaHHMEM, a Takke IpaBWIaM OOpAmICHHS C BEHIECTBAMU B COOTBETCTBHU C
WHCTPYKIHSIMH IO BBITIOJHEHUIO JTa0OPATOPHBIX XUMUYECKHUX OMBITOB IO MOJIYYEHHUIO U
"6 COOMpaHUIO0 Ta3000pa3HBIX BemeCTB (BOJAOpPOJa M KHCIOpPOJA), TMPHUTOTOBICHUIO
' pacTBOPOB C OMpeneaEHHON MacCOBOW JI0JIeH pacTBOPEHHOTO BEIIECTBA, TUIAHUPOBATH U
MIPOBOJIUTH XUMUYECKHE 9KCIEPUMEHTHI
[0 PacIlO3HaBaHUIO PACTBOPOB IIETOYEH M KUCIOT C IOMOIIBI0 WHIUKATOPOB (JaKMYyC,
(henondTanenH, METUIOPAHXK U IpyTHe)
2.7 MIPOBOJAUTH PACUETHI 10 YPABHEHUIO XUMHUECKON peakiu
ITo Teme: «llepuonnueckuii 3akoH u [lepuogmueckas cucreMa XHMHUYECKHX SJIEMEHTOB
3 H. 1. MenneneeBa. CrtpoeHne aromMoB. XuMmHYecKass CBs3b. OKHCIUTENBHO-
BOCCTaHOBUTEJIbHBIE PEAKITUI
PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATHUI: SApO aToMa, 3JEKTPOHHBIN ClI0i
31 aToMa, aTOMHas OpOUTallb, paJANyC aTOMa, XMMUYECKas CBs3b, MOJIApHAS M HEMOJSpHas
' KOBaJIEHTHAsl CBsI3b, AJIEKTPOOTPULATENILHOCTh, MOHHAs CBSA3b, MOH, KAaTHOH, aHMOH,
CTEMeHb OKHCIICHUS
32 KJIaCCU(HUIHPOBATH XUMHUYECKHE DJIEMEHTHI
OMUCHIBATh M  XapakTepu3oBaTh TaOnmuuHyto ¢opmy [lepuoguueckoil cucTeMbI
33 XUMUYECKUX DJIEMEHTOB: pa3nyaTh TOHATHS «TJaBHas moarpymmna (Arpynma)» u
«mobouHas noarpynna (brpynma)y, «Manbie» U «00NbIINE» TEPUOIBI
packpeiBaTh cmbica llepumoanueckoro 3akona J[[.M. MeHaeneeBa: IE€MOHCTPUPOBATh
34 MOHUMaHUE TEePUOJUYECKON 3aBHCHMOCTH CBOWMCTB XHMHYECKHX D3JEMEHTOB OT HX
nonoxeHus B [lepruoanueckoit cucreme
COOTHOCUTHh 00O3HAa4YCHHUs, KOTOpble HMelTcs B Tabmume «llepuomudeckas cuctema
"y xuMmuueckux snemMenToB .M. MeneneeBa» ¢ UMCIOBBIMU XapaKTEPUCTUKAMU CTPOSHHUS
. aTOMOB XHUMMYECKHX DJIEMEHTOB (COCTaB W 3apsii supa, ollnee YHCIO 3JICKTPOHOB
U pacIpenesieHue UX 10 3JIEKTPOHHBIM CII0SM)
3.6 OTIPEICTIATh CTETICHb OKUCIICHHS SJIEMEHTOB B OMHAPHBIX COSAMHECHUSX
37 OTpEAETATh BH[ XUMHYECKOH CBS3H (xoBaJsieHTHas u MOHHAa)
' B HEOPTaHUYECKUX COCTUHEHUSX
9 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJbTaThl 0CBOCHUS OCHOBHOM
NpoBepPsSIEeMOro

pe3yJabTara

00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus




Kon
MpoBepPsieMOro
pe3yJbTara
1

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHus

[To Teme: «BemecTBO 1 XUMHYECKas! pEaAKIIHD)

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX TOHSATHM: pacTBOp, SJICKTPOJIMTHI,
HEDJICKTPOJMTHI, JBJICKTPOJIHUTUYCCKAA Agucconuanusa, peakKiuu HWOHHOI'O O6M€Ha,
KaTaJan3aTop, XHMHUYECKOEC pPaBHOBECHC, O6paTI/IMI>Ie " H€O6paTI/IMI>IC peakuuu,
OKHUCJIMTECIIbHOBOCCTAHOBUTCIIBHBIC PCAKIIUH, OKHUCINUTEIIb, BOCCTAHOBUTEIIb, OKHCIICHUC
1 BOCCTAHOBJICHHUC, aJIJIOTPOIIN:, aM(l)OTepHOCTI), XUMHYCCKasd CBA3b (KOBa.]'IeHTHaSI,
HOHHas, MeTa.HHI/I'-IeCKaH), KpUCTaJUIN1ICCKasd peméTKa, CIIJIaBbI, CKOPOCTb XUMHUYECKOMN

peaknun

1.2

HWUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYCCKHUX MHOHATUU U IIPUMEHATb JTH

MOHSTHUS IPU ONMCAaHUU BEIIECTB U UX MPEBpaIleHuN

1.3

COCTABJISITh YPABHEHUS AIEKTPOIMTUYECKON AMCCOMMUAIMN KHCIIOT, IIEII0OYeH W COJIEH,

TIOJTHEIC ¥ COKpAIIEHHbBIC YpaBHEHHSI PEaKIIii HOHHOTO OOMeHa

14

pacCKpeIBaTb CYHOIHOCTb OKHUCIHUTEIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ IIOCPEACTBOM

COCTaBJICHUS 3JICKTPOHHOT'O OajaHca 3TUX peaKuHﬁ

1.5

IIPOBOJUTH PAacUEThI [0 YPaBHEHUIO XUMUUYECKOH peakuu

ITo Temam: «HeMeTaiuisl 1 X cOeIUHEHHUS» U «MeTaJUIbI U UX COSTUHEHUI»

2.1

XapaKTepH30BaTh (ONMHCHIBATHE) OOMHME W CHEHU(pUUSCKHEe XHUMHUYECKHE CBOHCTBA
MPOCTHIX U CIIOKHBIX BEIECTB, MOJTBEPXkAAs OMHCAHUE MPUMEpPaMH MOJIEKYISPHBIX U

HMOHHBIX YPaBHEHUN COOTBETCTBYIOLINX XUMUYECKUX peaKuil

2.2

COCTaBJISITh YPaBHEHUS PEaKLMM, MOATBEPKAAIOIMINX CYIIECTBOBAHHE TI'€HETHYECKOU

CBsA3HU MCXKY BEHICCTBAMHA PA3JIMYHBIX KJIaCCOB

23

IMPOTHO3UPOBATH CBOIICTBa BCHICCTB B 3aBUCUMOCTH OT HX CTPOCHHUSA, BO3MOXKHOCTH

IMPOTCKAaHUA XUMHYICCKHUX npeBpameHHﬁ B pa3IMYHBIX YCIIOBUAX

24

ClefioBaTh IpaBWaM IIONb30BAaHMA XUMHMYECKOM Tocymoii u  yabopaTopHBIM
00OpyJIOBaHMEM, a Takke IpaBWiIaM oOOpalleHHs C BEIIeCTBAMHU B COOTBETCTBHH C
MHCTPYKIMSMH TI0 BBIOJHEHUIO JTAOOPATOPHBIX XMUMHYECKHX OMBITOB IO MOTYYCHHIO U

COOMpaHUIO Ta3000pa3HEBIX BEIIECTB (aMMHAKa M YIIIEKUCIIOTO Ta3a)

2.5

MPOBOJIUTh PEAKIINH, MOATBEPKIAOIINE KaYeCTBEHHBIA COCTaB Pa3lIUYHBIX BEIICCTB:
pacIio3HaBaTh ONBITHBIM IyTEM XJIOpHUA-, OpoMUI, HOMUI, KapOoHat, pocdar, cuimmkar,
cynbdaT, TUAPOKCUIMOHBI, KAaTHOHBI aMMOHWs, HOHBl HM3YYCHHBIX METAJIJIOB,

MNPUCYTCTBYIOIIUEC B BOAHBIX paCTBOPAX HEOPTAaHUYICCKHNX BCUICCTB

ITo Teme: «XuMus U OKpy>Karolasi cpeaar

3.1

PACKpPBIBATH CMBICI OCHOBHBIX XHWUMHWYCCKHX TTOHSITHM: HI[K BCIICCTBA, KOPPO3HA

MCTaJIJIOB
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MNPUMCHATH OCHOBHBIC OIICpallu MBICIIMTEILHON JEITeNbHOCTH — aHallu3 | CHHTC3,
CpaBHCHHUC, O606H_ICHI/IG, CHUCTEMATU3AIINIO, BBIABICHNE NPUYINHHO-CICACTBEHHBIX CBsI3CH
— JI1 U3Y4YCHUA CBOMCTB BEIIECTB M XHUMHYECKHUX peaKuHﬁ; C€CTCCTBCHHOHAYYHbIC

MCTOABI IIO3HAHUA — Ha6J'IIO,Z[CHI/I€, HU3MEPCHUE, MOJACIUPOBAHUC, OKCIICPUMECHT




Kon

NpoBepsieMoOro

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHus

pe3yJabTara

(peanbHBIN U MBICIICHHBIH)

MNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUS

8 KJIACC

Kon
1

IIpoBepsiemMblii 21eMEHT COePKAHMS
IlepBoHaYaIbHBIC XUMHYECKHUE TIOHSITHS

1.1

IIpenmet xumuun. Poitb XuMuuM B J)KM3HU YelIOBEKa. XUMUS B CUCTEME HayK. Tella u BelecTna.

dusndeckre CBOMCTBA BEIIECTB. ArperaTHoe COCTOSAHUEC BCIICCTB

1.2

ITonsiTe 0 MeToAax MO3HAHUS B XUMHUHU. UUCThIe BemecTBa U cMecH. CriocoOBl pa3ieicHHs

cMmecei

1.3

ATOMEI B MOJICKYJIBI. Xumuaeckue d1eMeHTE. CHMBOJIBI XUMHYSCKUX DJIEMEHTOB. HpOCTLIe n

CJIOKHBIC BCIICCTBA. ATOMHO-MOJ’ICKy.TIprHOC y4de€Hue

14

Xummdeckass (hopMmyna. BaneHTHOCT aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH IMOCTOSHCTBA
coctaBa BemiecTB. OTHOcHTeNbHas aToMHas Macca. OTHOCHUTENbHAs MOJIEKYJSIpHas Macca.

MaccoBas 101151 XUMHUYECKOTO 3JIEMEHTA B COCUHCHHUH

1.5

KonuyectBo BemiectBa. Monb. MossipHast Macca. B3anMocBsi3b KOJIMYECTBa, Macchl M 4HCia

CTPYKTYPHBIX eIUHHII BemecTBa. PacuéTel mo opmynamM XUMAYECKUX COSTUHEHUI

1.6

Ousnveckue W XUMHUYECKHE SBIEHHSI. XUMHUECKas peakiuuss W e€ NpU3HAKU. 3aKoH
COXpaHEHUS MacChl BEHICCTB. XHWMHUYECKHEe ypaBHeHHsA. Kiaccmpukamms XUMHUYIECKUX

peaxiuii (COeMHEHNs, pa3IoKeHUs, 3aMelleH s, 0OMeHa)

1.7

XUMHYECKHI IKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW TOCY/IOH, C MpaBWJIaMu padOTHI B
nabopatopuu M TpHEMaMH oOpalieHus ¢ Ja0OpaTOpPHBIM OOOPYIOBAHHEM, H3YyUCHHE H
omucaHue (HU3WYECKHMX CBOMCTB 00paslOB HEOPraHWYECKHX BEIIECTB, HAOIIO/CHNUE
¢u3mdeckux (IUIaBIEHHE BOCKA, TasHUE JbJa, pacTUPAaHHE caxapa B CTYNKE, KHUIICHHE WU
KOHJIGHCAIM BOIBI) M XMMHYECKMX (TOpPEHHE CBEYHM, MPOKAJIMBAHWE MEIHOH IPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KHCIIOTOHM) SIBICHUM, HAONIONEHWE W ONHCAaHWE TPU3HAKOB
MPOTEKaHMsI XNMHUCCKUX peakunii (pa3iokeHne caxapa, B3aUMOJICHCTBHE CEpHOI KHUCIOTHI C
xjnopunoM Oapusi, pasnoxeHne ruapoxcuna meau(ll) mpum HarpeBaHuWHM, B3amMoneHcTBHE
xene3a ¢ pactBopoMm coimm Meau(Il), nzydeHue cmocoOOB paszjeneHuss cMecei (C MOMOIIBIO
MarHuTa, (QUIBTPOBAaHWE, BBHIMAPUBAHWE, AUCTIULALMA, XpoMmarorpadus), IpOBeLCHHE
OYHCTKH IIOBapEHHOH COJIM, HAOIIOJCHWE U ONHCAaHWE PE3yNbTaTOB IPOBEACHHSA OIBITA,
WUTIOCTPUPYIOLIIETO ~ 3aKOH  COXPaHEHMS  MacChl, CO3JaHHe  MOJeNied  MOJIeKYJ

(1apocTepKHEBBIX)

Baxueiime MpEeACTAaBUTCIIN HEOPTaHNYICCKHUX BCUICCTB

2.1

Bo3nyx — cmecp razoB. CocraB Bo3ayxa. Kuciaopom — 3neMEHT W TPOCTOE BEIIECTBO.

Haxoxaenue Kucjaopoga B IIpupoac, (bI/ISI/I‘-IeCKI/IC U XHUMHUYECKHE CBOMHCTBa (peaKHI/II/I




Kon

ITpoBepsieMblii 3JIEMEHT COAEPKAHUSA
ropenust). Okcunpl. [Ipumenenne kucinopoaa. CrocoOb! MorydeHUs KUCIOpOoia B 1aO0paTOpruu

¥ TIpOMBITIICHHOCTH. KpyroBopoT kucinopona B npupozae. O30H — amIoTpoIHas MOIU(DHKAINSI

KUCIIOpoJia

22

TerutoBoit  >PdexT XMMHYECKOHW  peakluu, TePMOXHUMHYECKHE YpaBHEHHS, OK30-
U SHAOTEPMUYECKUE peakuuu. TOomaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE

MapHUKOBOTO () (heKTa, pa3pylieHue 030HOBOTO CIIOS

23

Bonopon — anemeHT U mpoctoe BelecTBo. HaxoxxaeHue Bojopopa B Hpupoje, (usudeckue u

XUMHYCCKHUEC CBOP'ICTBa, IIPUMCHECHUE, CITOCOOBI TIOJTYYCHUA. Kucnote! u comu

24

MonsipHbI 00BEM ra3oB. PacuéTsl Mo XUMHYECKUM YpaBHEHUSIM

25

®usnueckue cBoWcTBa BoAbl. Boma kak pactBopurens. PactBopel.  HacwleHHbIE
Y HEHACBIIIIEHHBIE PacTBOPHL. PacTBOPHMOCTH BemIeCTB B Boje. MaccoBasi TOJsI BEIIeCTBa B
pacTBope. XuMHu4ueckrne CBOMCTBa BOAbl. OcHOBaHUsA. Poib pacTBOPOB B MPHUPOIE U B JKU3HU
yenoBeka. KpyroBopot Boisl B mpHpojie. 3arps3HeHre NpUpoIHBIX Boa. OXpaHa U OYHCTKA

IPUPOJHBIX BOJ

2.6

Knaccudukanus Heopranmyeckux coemauneHuid. Okcuabl. Kiaccudukaiss OKCHIOB:
coneoOpasyrone  (OCHOBHBIC, KHCJIOTHBIE, am(oTepHbIe) U  HecoJeoOpa3yrolue.

HOMGHKJ'IaTypa OKCHIOB. duznyecKre 1 XUMHYECKHE CBOMCTBA OKCH/IOB. HonyquI/Ie OKCHJIO0B

2.7

OcuoBanns. Kiaccudukanms OCHOBaHMH: TMIENOYM W HEPAaCTBOPHUMEIC OCHOBAHWS.
Homenknatypa ocHoBaHuil. @u3nueckue M XUMHUYECKHE CBOWCTBa ocHOBaHUM. [lomyuenue

OCHOBaHHH

2.8

Kucnotsl. Knaccudukarust kucnor. Homenknarypa kucnor. dusndeckne W XUMHUECKHE

cBoiicTBa KucIOT. P aktuBHOCTH MeTamioB H.H. bekerora. [Tonyyenue kucnor

2.9

Comu. Homenkartypa coned. @uznueckue U XuMU4eckne cBoicTBa coneid. [lonmydenune coneit

2.10

I'enernueckas cBs3b MEXIY KiIaCCaMHU HCOPraHM4CCKUX COCIUHCHUI

2.11

XUMUYECKUN 3KCIIEPUMEHT: KaueCTBEHHOE ONpEAeNICHHE COAEPKaHUs KHUCIOpOAa B BO3NYyXE,
MOJy4eHHe, coOupaHHe, paclo3HaBaHHE M H3YyYCHHE CBOICTB KHCIOpOJAa, HaOIIoICHHE
B3aMMOJICHCTBHS BEIIECTB C KUCIOPOJIOM M YCIIOBUSI BOSHUKHOBEHUS U TIPEKPALCHHUS TOPCHHS
(moxkapa), O3HAKOMJICHHE C OOpa3llaMd OKCHAOB UM OIMCAHHE WX CBOWCTB, IMOJyYCHHE,
coOmpaHye, paclio3HaBaHHE W H3y4YEHHE CBOICTB BoAgopoaa (TOpeHue), B3auMOACHCTBHE
Bozmopona ¢ okcumom meau(Il) (Bo3MOXKHO UCIIONB30BaHUE BUICOMATECPHAIOB), HAOIIOICHHE
00pasIioB BEUIECTB KOJMYECTBOM | MOJIb, HCCIIEIOBAHNE OCOOCHHOCTEH PaCTBOPEHUS BELICCTB
C pa3IMYHON PacTBOPUMOCTHIO, IPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHON MacCOBOM NoJeit
PacTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBHME BOABI C MeTallaMd (HATpPHEM U KaJbIHEM)
(BO3MO’KHO HCTIONB30BAHUE BUCOMATEPUAIIOB), ONPEACICHIE PACTBOPOB KUCIIOT U IIEJIOUCH ¢
MIOMOIIBI0 HWHAMKATOPOB, HCCIEAOBAHUE OOPa3IOB HEOPraHUYECKHX BEIIECTB Pa3IHMYHBIX
KJIaccoB, HAONIONCHWE M3MEHEHHS OKPAacCKH HHIMKATOPOB B PACTBOPAX KHUCIOT M IIEIOYEH,
uzyueHue BiaumojeiictBus okcuga meau(Il) ¢ pactBopom cepHON KHUCIOTHI, KHCIOT C
MeTaJllIaM{, peakUuil HelTpain3auuy, NoJydyeHUEe HEpacTBOPUMBIX OCHOBAHUM, BBHITECHEHHE
OJIHOTO MeTajljla JPYrMM M3 PacTBOpa COJIM, PELICHHE 3KCIEPUMEHTAlbHBIX 3a7jad MO TeMe

«BaxHeimme Kiacchl HEOPraHUYECKUX COSTMHEHUI»




Kon

ITpoBepsieMblii 3JIEMEHT COAEPKAHUSA
[Mepuonnueckuii 3akoH u [leproanyueckast cucreMa XUMHYECKHUX 3JIEMEHTOB

J.N. MenneneeBa. CtpoeHne aToMoB. XUMHUYECKast CBsI3b. OKHUCIUTENHHO-

BOCCTAHOBUTCIIbHBIC PEAKIIUN

3.1

HepBBIe IIOIIBITKH KJ'IaCCI/I(I)I/IKaIII/II/I XUMHUYECKUX d3JIeMeHTOB. IloHsTHe o rpynmnax CXOJHbIX
JJICMCHTOB (HIeJ'IO'—IHBIe U MCJIOYHO3CMEIIbHBIC METaJUIbl, TaJIOI€HbI, WHCEPTHBIC ra3},1).

DJeMeHTEI, KOTOpBIE 00pa3yIoT aM(pOTepHBIE OKCHIBI H THAPOKCHIBI
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Ilepnonnuecknii 3akoH. Ileproanueckast cucreMa XuMuueckux 3nemeHTos [[.J1. Menneneesa.
KopoTkoneproanas u anmuHHONepHoaHAas (GopMbl [leproandeckoil CHCTEMBI XUMHYECKHX
anemenToB JI.W. MenneneeBa. Ilepumonpl m rpynmnbel. PU3WYECKHH CMBICH TOPSAKOBOTO

HOMEpa, HOMEPOB NIEPUOJIa U IPYIIIIbI 3JIEMEHTa

3.3

Crpoenune atomoB. CocTaB aTOMHBIX siiep. M3oTombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0oylouek aTOMOB TepBBIX 20 XUMHUYECKUX DJIEMEHTOB [lepHOIMUECKOd CHCTEMBI
J.N. MenneneeBa. XapakTepUCTHKa XUMHUYECKOTO »JJIEMEHTa [0 €ro IOJIO)KEHHIO B

Ilepuonnueckoii cucreme 1.11. MenaeneeBa

3.4

3aKOHOMEPHOCTH M3MEHEHHUS pajnyca aTOMOB XHMHUYECKHUX JJIEMEHTOB, METaUIMYECKUX M
HEMETAJUIMYECKUX CBOMCTB IO IpylmnaMm M nepuonam. 3HadeHue llepmoauueckoro 3akoHa U
Ileproamueckoii CHUCTEMBl XMMHYECKMX DJJIEMEHTOB JUIsl Pa3BUTHS HAyKH M TPAKTHUKU.

J.N. MeHnneneeB — y4€HbIN U TPaKIaHUH

3.5

Xumunueckas cBsi3b. KoBajieHTHas (MOJIApHAsi U HEMOJSIPHAS) CBSA3b. DJIEKTPOOTPULIATETLHOCTh

XUMHYECKHUX 3JIeMEeHTOB. loOHHAS CBS3b

3.6

Crenenb OkuciaeHHUS. OKUCIUTCIHFHOBOCCTAHOBUTEILHEIC peakuuu. Hpoueccm OKHUCJICHUA U

BoccTaHOBIEeHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH

3.7

XUMUYECKUHA OKCIEPUMEHT: HW3y4eHHE OOpaslloB BEIIECTB METANIOB W HEMETaJUIOB,
B3aUMOJICHCTBYE THIPOKCH/IA IMHKA C PACTBOPAMHU KHUCIIOT U IIEIIOYEH, TPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIMX  TPUMEPbl  OKHUCIHUTENbHO-BOCCTAHOBUTENBHBIX  peakiuii  (ropeHue,

PEaKIny Pa3IoKEeHHUS, COCTITHCHIIS)

9 KJIACC

Kon
1

IIpoBepsieMblii JJIEeMEHT COAePKAHUS
BeH_IeCTBO H XUMHYCCKas pCaKluA. HOBTOpeHI/Ie

1.1

Ilepnoauueckuii 3axoH. Ilepuoauueckas cucrema xumMuyeckux 3nemenros [I.11. Menneneena.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB XUMMYECKUX 3JIEMEHTOB MEPBBIX
TPEX TEPHOMIOB, KAWL, KaIbIUsI 1 UX COSANHEHUH B COOTBETCTBHUH C MOJ0KEHHEM HIIEMEHTOB

B HepI/IOI[I/IT-ICCKOI\/'I CUCTEME U CTPOCHHUEM UX aTOMOB

1.2

Ctpoenmne BemiecTBa: BUABl XUMHUYECKOH CBSI3U. THIBI KPHUCTAJUIMYECKUX PEHIETOK,
3aBHCHMOCTh CBOICTB BEILECTBA OT TUMA KPUCTAUIMYECKON PEETKH M BUAA XUMHUYECKOM
cBs3u. Kiaccuukamms u HOMEHKJIATypa HEOPraHWYeCKHMX BEIIECTB (MEXIyHapogHas H

TpI/IBI/IaJILHa}I). XuMHYECKHE CBOICTBa BCHICCTB, OTHOCAIIUXCA K PAa3JIMYHBIM KJlacCaM




Kon

IIpoBepsieMblii JJIEMEHT COePKAHUS
HEOPraHUYCCKUX COCHHHGHHﬁ, TCHETUYECCKasA CBA3b HCOPTaHUYCCKUX BCIICCTB

1.3

Kiaccudukanuss XuMHUYeCKUX pPeaKkUUd MO pa3IUYHBIM MpH3HAKaMm (M0 YHCIY U COCTaBY
YYaCTBYIOIIUX B PEAKIHU BELIECTB, [0 TEIUIOBOMY J(QEeKTy, M0 H3MEHEHHIO CTeleHeH
OKHCJICHUSI XUMHUYECKHIX JIEMEHTOB, MO OOPaTUMOCTH, MO YYaCTHIO KaTalu3aTopa). DK30- U
SHIO0TEPMHUUECKUE PEaKLUU, TEPMOXUMUYECKHUE ypaBHEHUs. [IoHATHE O CKOPOCTH XUMHUECKOM

peaknuu

1.4

[TonsiTre 06 0OpaTUMBIX U HEOOPATHMBIX XUMHUYECKUX peakiusax. [IoHATHE 0 TOMOTCHHBIX H
reTeporeHHbIX peakuusax. [loHsThe o xuMuyeckoM paBHOBecHH. DaKTOPHI, BIUSIOIIME Ha

CKOpPOCThH XUMUYECKOH PCaKIUHU 1 IMOJOKEHNEC XUMHUYECKOTI'O PABHOBECHU A

1.5

OKHUCIUTEILHO-BOCCTAHOBUTEILHEIC peakuuu, BHGKTPOHHLIﬁ OaaHc OKHUCJIIMTCIIBHO-
BOCCTAHOBUTEILHOM peaKmuun. CocraBnenue ypaBHeHI/Iﬁ OKHCIIUTCIIBHO-BOCCTAHOBHUTCIBHBIX

peaKmuii ¢ UCIOIB30BaHMEM METO/Ia DIIEKTPOHHOTO OaaHca

1.6

Teopust SMEKTPOIMTHUESCKON IHCCONMANNU. OJNEKTPOIUTHl W HEIIEKTPONHUTHL. KaTtnoHsr,
AHUOHBL. MexaHH3M JUCCOIMALMK BEIIECTB C PA3IWYHbBIMH BUIAMH XUMHUYECKOW CBS3H.
Crenenb gucconuanuu. CuibHbBIE U ClaOble AJIEKTPOJUTHL. Peakium HOHHOTO OOMeHa.
Y cnoBus MPOTEKaHUS pEaKInii HOHHOTO 00OMEHa, ITOJHEBIC U COKPAIIEHHBIC HOHHBIC YPaBHEHNUS
peakimii. CBolicTBa KHCJIOT, OCHOBaHMH W COJell B CBeT€ MpelncTaBieHUl 00
ANEKTPONNTHYECKOH nucconuanui. KadecTBeHHBIE peaknnu Ha HOHEL. [loHsATHE O THApOIH3Ee

coJiei

1.7

XUMHYECKHI OKCIIEPUMEHT: O3HAKOMIIEHME C MOJEISIMH KPUCTALIMYECKHX PEIIETOK
HEOPraHUYEeCKUX BEIIECTB — METAJUIOB U HEMETA/UIOB (rpaduTa U anMasa), CII0KHBIX BEIIECTB
(xmopuma HATpWsA); HWCCICIOBaHHWE 3aBUCHMMOCTH CKOPOCTH XHMMHYECKOW pEaKkIHMHh OT
BO3JICHCTBUS Pa3IMYHbIX (PAKTOPOB; UCCICIOBAHUE IIEKTPOIPOBOTHOCTH PACTBOPOB BEIIECCTB,
mpolecca JWCCOIHMALMK  KHCIIOT, IMieJaoded ©  coiell  (BO3MOJKHO — HCIIOJIB30BaHME
BHIEOMAaTEPHAJIOB); IPOBEICHUE OINBITOB, WIUTIOCTPUPYIOIIMX MPU3HAKH MTPOTEKAHMS PEaKIHii
WOHHOTO OoOMeHa (oOpa3zoBaHHME Ocallka, BBIJIENIEHHWE ra3za, 00pa3oBaHHE BObBI); OIBITOB,
WUTIOCTPUPYIOIIMX — TPUMEPBl  OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIX — peakiuii  (ropeHue,
PeaKIMu Pa3ioKECHUsI, COSANHCHNUS ), PACIIO3HABAHNE HEOPTaHUUECKHX BEIICCTB C MOMOIIIBIO

Ka4CCTBCHHBIX peaKL[I/IfI Ha MOHBI; PCIICHHUE OKCIICPUMCHTAJIbHBIX 3a1a4

HemeTansr 1 ux COCOAUHCHUS

2.1

OO0mras xapakTeprcTUKa TanoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEpHBIE CTEICHU
okucyieHusi. CTpoeHne U (pu3nuecKue CBOMCTBA MPOCTHIX BEIIECTB — raJIOTEHOB. XUMUYECKHE
CBOIicTBa Ha mpuMmepe XJopa (B3aUMOIEWCTBUE C METallaMH, HEMETaJUlaMH, LIEJI0YaMu).
Xnoposopopoa. CoiiHas KUCIIOTa, XMMHYECKHE CBOICTBA, IOJy4YeHHME, IIPUMEHECHHE.
[elicTBre xyiopa M XJIOpPOBOJOPOAA HAa OpPraHU3M 4YeloBeKa. BaxHeimmne XJIOpUABl U UX

HaxO0XKIEHHUE B MPUPOJIE
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O6mas xapakrepuctuka d37aeMeHTOB VIA-rpynmbel. OcOOEHHOCTH CTPOEHHST aTOMOB,
XapakTepHbIC CTENeHH OKucieHus. CTpoeHne M (PU3MYECKHE CBOWCTBA IPOCTHIX BEIIECTB —
KHCIIOpOJa U Cephl. AJUTOTPOIHBIE MOAN(HUKAINN KUCIOPOaa U cepbl. XUMHUECKHE CBOMCTBA

cepsl. CepoBoniopos, cTpoeHue, (pu3Mveckrue W XuMHuYeckue cBoHCTBA. OKCHIBI Cephl Kak




Kon

IIpoBepsieMblii JJIEMEHT COePKAHUS
MMPEACTAaBUTEIN KUCIOTHBIX OKCHUIIOB. CepHa;[ KHCJI0Ta, (bI/ISI/ILICCKI/IG U XMMHYECKHE CBOMCTBA

(obmupe kak MpeacTaBUTENs Kiacca KHCIOT U crneuududeckue). XUMHUYECKHE peaklvy,
JIeKalie B OCHOBE MPOMBIIIICHHOTO CHOCO0a MOJMydeHUs] cepHO KucioTel. [Ipumenenue.
Conu cepHOM KHCIIOTHI, KaUeCTBEHHas peakuus Ha cyibgaT-uoH. HaxoxneHue cepel U e
COEIMHEHUH B MpHUpoie. XUMHUYECKOE 3arpsi3HEHE OKPYKAIOIIEH cpeibl COSAMHEHUSIMH CEepBI

(KUCIIOTHBIE TOXKH, 3aTPS3HEHUE BO3IyXa U BOJOEMOB), CITOCOOBI €T0 IPeI0TBPAICHHS

23

OOmas XapakTepucThka d3JeMeHTOB VA-rpymmbl. OCOOSHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIC CTENEHH OKHCICHHUS. A30T, paclpoCTpaHeHHe B Hpupone, ¢u3HYecKue u
XUMHAYeCKHue CBoHcTBa. KpyroBopor aszora B mpupoae. AMMHAK, €ro (U3HMYECKHE
U XUMHYECKHAE CBOMCTBa, MONydeHHE M TpuMeHeHHe. Coiam aMMOHWS, WX (DU3UUECKUE U
XHUMHYECKHE CBOMCTBA, MpHMeHeHHe. KauecTBeHHas peakiius Ha MOHBI aMMOHHS. A30THas
KHCJIOTa, €€ ToNydeHrne, (U3NUYecKHe W XUMHUYECKHe CBOWCTBA (00IIUe Kak MpEeACTaBUTEIS
KJlacca KUCIOT U crenuduueckue). Vcnonp3oBaHre HUTPATOB U COJICH aMMOHHSI B KauecCTBE
MUHEPAJbHBIX yOOOpeHmd. XUMHYIECKOe 3arpsi3HEHHE OKPY)KalomeH cpelpl COCOUHCHHSIMHU

a3oTa (KACJIOTHBIE TOXKIH, 3arPs3HEHUE BO3IyXa, TOYBHI U BOJIOEMOB)
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®doctop, amrorponHbie Momupukanuu (ocdopa, (GH3HUECKUE W XHUMHYECKHE CBOWCTBA.
Oxkcun dochopa(V) u GochopHas KUCIOTa, GU3NISCKHE U XUMUICSCKAE CBOWCTRA, ITOJTydeHHE.

Hcnonb3oBanue GocdaroB B KaueCTBE MUHEPANbHBIX y00pEHHH

25

OO6mas  xapaktepucTuka dyeMeHTOB IVA-rpynmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIC CTETIEHN OKHCIIEHHsS. YTIIepo/], aJUIOTPOITHbIe MOIU(UKAIINH, paclpocTpaHeHHE
B Tpupoze, GU3NYECKHNe M XHMHUYECKHe cBoiicTBa. Ancopbums. KpyroBopor yriepoma B
npupone. OKcuapl yriaepoja, UX GU3NYeCKUe U XUMHUYECKHE CBOWCTBA, ACHCTBHE Ha >KUBBIC
OpTaHM3MBI, TTOJYYeHHEe U TPUMEHEHHE. DKOJIOTHYECKHE MPOOIEeMbl, CBA3aHHBIE C OKCHIOM
yrnepoaa(IV); runoresa rio6aabHOTO MOTEIUICHUS KIIMMaTa; MapHUKOBBIN 3¢ dekT. YrompHas
KHCIIOTa W €€ CONH, WX (pu3MUeckne W XMMHYECKHE CBOICTBA, MONYyYEHHE W NPHMEHEHHE.
KauecTtBenHas peakuus Ha KapOOHAT-HOHBI. Mcmons30BaHHe KapOOHATOB B OBITY, MEAUIIMHE,

IMPOMBIIIIJIEHHOCTU U CEJIbCKOM XO3SIUCTBE

2.6

ITepBoHavyanbHBle MOHATHS OO0 OPraHWYECKHX BEIIECTBAX KaK O COCAUHEHUSAX YIiepojia
(MeraH, 3TaH, STWIICH, AalleTHIICH, STaHOJ, TJIMIEPUH, YKCycHas KucioTa). Mx cocraB u
XUMHUECKOe cTpoeHue. IIoHATHE O OHMOJIOTMYECKH BaXKHBIX BEIISCTBAX: JXKUpax, Oenkax,
VIIeBOJaX — W HMX POJIM B JKU3HU 4YellOBeKa. MarepuajabHOE €IMHCTBO OPraHUYECKUX U

HEOPTaHNYCCKUX COETMHEHUI

2.7

KpemHnii, ero ¢pusnueckie 1 XMMUYECKHE CBOICTBA, MONTydeHNE U puMeHeHne. CoeqnHeHNs
KpeMHHs B ipupoje. Obmue npencraienns 06 okcune kpeMHUA(1V) 1 KpeMHHEBOH KHCIIOTE.
Cunukatel, WX UCIONAB30BaHHE B OBITYy, MEIMIIMHE, TNPOMBIIJICHHOCTH. BakHeime
CTPOUTENbHBIE MaTEpUalbl: KEpaMHUKA, CTEKIO, LIEMEHT, OeToH, Xkene300eToH. IIpoGiemsl

0€30MMacHOro UCIOJIH30BAHMS CTPOUTCIIBHBIX MAaTEPUAJIOB B HOBCCﬂHCBHOﬁ KNU3HHU

2.8

XuMHU4ecKui OKCIICPUMCEHT: U3YUCHUC 06pa311013 HEOPraHM4C€CKNX BCIICCTB, CBOICTB COJISTHOM
KHUCJIOTHI; IIPOBEACHNE KaUCCTBCHHBIX peaKLII/Iﬁ Ha XJIOpUA-UOHBI 1 Ha6HIOZ[CHI/Ie IIPU3HAKOB UX

IMPOTCKaHMWs; OIIBbIThI, OTPAXAaromne (1)I/I3I/I'-ICCKI/IG U XHMHYECKHE CBOMCTBA TaJIOTEHOB M MX




Kon

IIpoBepsieMblii JJIEMEHT COePKAHUS
COeTMHCHUH (BO3MOYKHO WHCITOJIb30BAaHUE BHUACOMATEPHAIOB); O3HAKOMIICHHE C oOpasnamu

XJIOpUZIOB (TAIOTCHUIIOB); O3HAKOMIICHHE C 00pa3IiaMu Cephbl U €€ COCTUHEHHUSIMHU (BO3MOXKHO
WCIIONIb30BAHUE BHJICOMATEPUAIIOB); HAOIIOJCHHE Tpolecca OOyIIMBaHUS caxapa I0J
JCHCTBUEM KOHIICHTPHPOBAHHON CEPHOW KHCIIOTHI, HW3YYCHHE XHMHYECKHX CBOMCTB
pa30aBIeHHON CEpHOW KHCIIOTHI, MPOBEJICHUE KAYSCTBEHHOH peakiuu Ha Cyib(ar-uoH
¥ HaOJIoIeHNE TIpHU3HaKa €€ MPOTEKaHMs; O3HAKOMJICHHE ¢ (PM3MUECKIMU CBOMCTBAMH a30Ta,
dbochopa 1 ux coenuHeHHIT (BO3MOXKHO HCIIOJNIb30BAaHUE BHAEOMATEPHANIOB), OOpa3namu
a30THBIX W (OocPOpHBIX yMOOpEeHHUH; TMOJIy4YeHHEe, cOOMpaHHe, Pacllo3HABaHWE W H3yUYCHHE
CBOWCTB aMMHaKa; IPOBEICHHE KAYeCTBCHHBIX PEaKIMii Ha MOH aMMOHHUS U (Pocdar-HoH U
M3y4YeHHE TMPHU3HAKOB WX TNPOTEKAHWS, B3aWMOJICHCTBHE KOHIEHTPHUPOBAHHOW a30THOU
KUCIIOTBI C MeIbl0 (BOSMOXKHO HCIIOJb30BaHHWE BHICOMATEPHAIIOB); HM3YYeHHE MoJernei
KPUCTAUIMYECKUX pEIIETOK anMmasa, rpadura, QyuiepeHa; O3HaKOMIIEHHE C MPOLECCOM
azcopOIuM pacTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOHCTBOM IPOTHBOTA3a;
noJTy4eHue, coOrpaHue, paclio3HaBaHUE W M3yYEHUE CBOICTB YIIIEKHCIIOrO Ta3a; NpOBeIeHNe
KadeCTBCHHBIX pEaKIMii Ha KapOOHAT- ¥ CIIUKAT-HOHBI W W3yYCHHE MPU3HAKOB HX
NPOTEKAHMsI, O3HAKOMJICHHE C TPOAYKIMEH CHIMKATHOW TNPOMBIILICHHOCTH, pEIICHHE

OKCIICPUMCHTAJIBHBIX 3a1a4 I10 TEMEC «Baxneime HeMeTallIbl ¥ UX COCTUHCHUSDY

MerTtanasl U ux COCAUHCHUA

3.1

OOmas xapakTepucTHKa XUMUYECKHX JIEMEHTOB — METAJIOB Ha OCHOBAaHWHU WX MOJIOXKEHUS B
Ilepuoauueckoil cucreme xumuueckux aeMeHToB [[.JI. MeHzeneeBa U CTpOEHUS aTOMOB.
Crpoenne meramnoB. Meramindeckas CBA3b M METAJUIMYECKas KPHCTAJUIMYECKash pelIéTka.

OIEKTPOXUMHUECKUN PSAJ] HAPSDKEHUH METAJIIOB

3.2

dusznueckne U XUMHYECKHE CBOMCTBA METaJJIOB. O6IJ.II/IC CITOCOOBI IIOJIYYCHUSL METAJIIOB.
Tlonsarue o KOppO3unu METalJIOB, OCHOBHBIC CITOCOOBI 3alllUTbl UX OT KOPPO3HUHU. CmutaBbl

(cranp, 9yTyH, DJIOpATIOMIHNHN, OpOH3a) U X MPUMEHEHUE B OBITY U MPOMBIILICHHOCTH

3.3

[Ilemounbie MeTamibl: nonokeHne B [lepuonnueckoil cuctemMe XuMudeckux sneMmeHToB [[.J.
MeHpaeneeBa; CTpOEHHE WX AaTOMOB; HaxOXAcHHE B Ipupoae. PU3NUYECKHE U XUMUYECKUE
cBoiicTBa (Ha mpumepe HaTpuss W Kamus). OKCHUABI M THUAPOKCUIBI HATPUS W Kajwsl.

IIprMeHeHune meTouYHbIX METAIIJIOB U UX COSUHEHUI

3.4

[I{erouno3eMenbHBIE METAUIBI MarHui W KaJjbluii: mojoxkenue B Ilepmonudeckoit cucrteme
xuMmudeckux aneMmeHToB .M. MenzaeneeBa; cTpoeHUE MX aTOMOB; HaXOXJICHHUE B MPUPO/IE.
dusznueckre ¥ XUMUUYECKHUE CBOMCTBA MarHus W Kajblius. BakHelinne coenMHEHUS KalbIUs

(okcup, TUAPOKCH, coln). JKECTKOCTH BOJIBI M CITOCOOBI €€ yCTpaHEHUS
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Amomunwmii: onoxxenue B [lepuoauueckoit cucreme xumudeckux nementoB J[. M. Menneneena;
CTpOEGHHE aTOMa; HaxoXKAeHHe B mpupoge. PU3NUecKue M XUMHUYECKHE CBOMCTBA AIFOMUHUSI.

AM(I)OTCpHI:Ie CBOMCTBA OKCHJIA U THAPOKCH A aAJIIOMHUHUS

3.6

Kenezo: monoxenne B [lepuoanueckoit cucreme xumuueckux snemenToB .M. Menneneena;
CTPOCHHE aTOMa; HaxOoXjeHue B mpupoje. Pu3nueckrne W XMMHYECKHE CBOWCTBA JKele3a.

Oxcuppl, ruapokcusl U conu xenesa(ll) u sxenesa(Ill), ux cocras, CBOWCTBA U MOTyYSHHE

3.7

XuMU4ecKui OKCIICPUMECHT: O3HAKOMJICHHE C 06pa3uaMH METAJUIOB MW CIINIaBOB, HX




Kon

IIpoBepsieMblii JJIEMEHT COePKAHUS
(bM3HYECKUMH  CBOMCTBaMH; M3y4YeHHE pPe3yJbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO

UCIIOJIb30BAHUE BHICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA KaJbIIUs
U HATpUsl C BOJOW (BO3MOXKHO KCIOJIb30BaHHE BHACOMATEPUAITIOB); HMCCICJOBAaHHE CBOICTB
KECTKOM BOJBI; MpoIlecca TOPEHHs JKele3a B KHUCIOpoAe (BO3MOXKHO HCIOJNb30BaHHE
BUJICOMATEPHAJIOB); TPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEaKIMii HAa HWOHBI (MarHus,
KaJbIus, adroMuHusA, IuHKa, xkeneza(ll) u kemeza(lll), memu(Il); HaGmoneHne u ommcanue
MPOIIECCOB  OKPAIIMBAaHUS IUIAMEHH HWOHAMH HATpWs, Kalus W Kamblus (BO3MOXHO
UCIIOJIb30BAHUE BHUJICOMATEPHANIOB); HCCIeOBaHHE aM(OTEPHBIX CBOMCTB THIPOKCHA
ATIOMUHMS U THAPOKCHA IUHKA; PEIICHUE IKCIIEPUMEHTANBHBIX 3a/1a4 o TeMe «BaxHeiinme

MCTaJIJIbI 1 UX COCOUHCHUA

XuMus 1 OKpy>Karolas cpeia

4.1

Hosrie Mart€pualibl U TCXHOJIOTHH. BemectBa u MaTtepuajbl B HOBCGHHGBHOﬁ KH3HU 4YCJIOBCKA.
Xumus u 340POBLE. be3zonacHoe uconb30BaHUE BCIICCTB U XUMHUUYCCKUX peaKum?I B 6LITy,

HepBaﬂ IIOMOIIb ITPU XUMHUYICCKHUX OKOTraxX U OTPABIICHUAX

4.2

OCHOBBI 9KOJIOTHYECKOM TpaMOTHOCTH. XUMHYECKOE 3arps3HeHue oKpysxatommeit cpeast 11JIK.
Ponp xumuM B perIeHHH SKOJIOTHYeCKHX HpobieM. [IpupoaHble HCTOUYHHWKN YIIIEBOAOPOIOB
(yronp, mpuponHblii ras, He(Th), MPOAYKTHI UX NEPEepadOTKH, MX POJb B OBITY M IpO-

MBIIIJICHHOCTH

4.3

XUMHYECKUN AKCIIEPUMEHT: H3y4YeHHEe 00pas3loB MaTepuasioB (CTEKJIO, CIUIaBbI METaJUIOB,

MOJIUMEPHBIE MaTepHUaIbl)

ITPOBEPSIEMBIE HA OIS 10 XUMHNHU TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIET'O OBPA3OBAHUS

Kon

IIpoBepsiemble TPeOOBaHUA K NPEAMETHBIM pe3yJbTaTaM 02a30BOIo

MpPOBEPSAEMOT0 YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMBbl
TpeOoBaHus OCHOBHOT0 001ero oopasosanust Ha ocHoBe PI'OC

1

IIpencraBnenue:

1.1

0 TO3HABAEMOCTH SIBICHUH NPHUPOJIBI, HMOHHUMAaHHE OOBEKTHBHOW 3HAYMMOCTH
OCHOB XHUMMYECKOH HaykKH Kak oOOJaCTH COBPEMEHHOIO €CTECTBO3HAHUS,
KOMIIOHCHTa OOmImIeH KyJabTyphl U IPAKTHUYECKONH MACATCIHHOCTH UEIOBEKa B
YCIIOBUSIX COBPEMEHHOTO OOINECTBA; MOHMMAHWE MeCTa XUMHHM CpeO APYTUX

€CTCCTBCHHBIX HAYK

1.2

O HAY4YHBIX MCTOAAX IIO3HAHWA, B TOM 4YHCIC OJOKCIOCPUMCHTAJIBHBIX W TCO-
PETUYCCKUX METOAAX HCCIIEAOBAHUA BCIIECCTB U U3YUCHHUA XUMHUYCCKHUX pCaKHI/Iﬁ;

YMEHHUE HUCIIOJIb30BATh MOACIIN JI1 O0OBSICHCHHS CTPOCHUA ATOMOB U MOJICKYJI

1.3

0 cdepax NpoPecCHOHATBHON JESITECIBHOCTH, CBS3aHHBIX C XUMHEH H CO-
BPEMEHHBIMH TEXHOJIOTUSAMH, OCHOBAHHBIMHU HA JOCTIKEHUSIX XUMUYECKOU HAYKH,

YTO TIO3BOJUT OOYYAIOMIMMCS paccMaTpUBaTh XUMHIO Kak cdepy cBoell Oymymeit




Kon
NpoBepPsIeMOro
TpeOoOBaHUSA

IIpoBepsiemble TPeOOBaAHMS K NMPEAMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHS OCBO€HHSI OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl
OCHOBHOI0 00111er0 00pa3oBaHusi Ha ocHoBe PI'OC
HpO(i)eCCHOHaHLHOﬁ JACATCIIbHOCTH W CACJIATh OCO3HAHHBINI BI)IGOp XHMHUHU KakK
OpopUIBLHOTO IpeaMeTa MpH Mepexoje Ha YpPOBEHb CPEJHEro 00ILero

o0Opa3oBaHUs

Brmagenune cuctemolfi XMMHUYECKMX 3HAHUH W YMEHHE MPUMEHSTH CHUCTEMY

XUMHYCCKHNX 3HaHI/II\/'I, KOTOpasi BKJIIFOYACT:

2.1

BOXHEHIINE XMMHYECKHE TOHATHS: XHMHYECKHH OJJIEMEHT, aToM, MOJIEeKyIa,
BEIIECTBO, IIPOCTOE M CIIOXKHOE BEIIECTBO, OJHOPOIHAS M HEOMXHOPOIHAS CMECh,
OTHOCUTENIbHBIC aTOMHAash M MOJICKYJIIPHAs MacChl, KOJIMYECTBO BEIECTBA, MOJb,
MOJISIpHAsE Macca, MOJIIPHBIN 00BEM, OKCHJI, KUCJIOTA, OCHOBAHUE, COMb (CPEHss),
XUMHUYECKasi PEaKLMs, PEaKUUH COCHMHEHHS, PEaKUUH Pa3IOoKEHUs, PEaKLHu
3aMEIICHUs], peakiud oOMeHa, TeIIOBOM 3¢hQeKT peakiuu, 53K30- U
9HAOTEPMHYCCKHE PEAKIMH, PAacTBOP, MAaccoBas JOJS XUMHYECKOrO JJIEMEHTa B
COEJJMHEHUH, MAcCoBasi JOJsl M MPOLEHTHAs KOHIIEHTpaLUs BEIecTBa B PacTBOpE,
SAPO aToMa, OSJICKTPOHHBIM CJIOM aroma, aTtoMHas OpOWTaub, paIMyc aTroma,
BaJICHTHOCTb, CTENICHb OKHCIICHHMS, XUMHYECKasl CBS3b, JJIEKTPOOTPULIATEILHOCTS,
MOJIAIPHAsT Y HEeTIOJIApHasl KOBaJIGHTHAsl CBS3b, HOHHAS CBSI3b, METALINYECKAsl CBA3b,
KpUCTAIUTMYECKasi peliérka (aroMHas, WOHHAs, METAUIMYecKas, MOJICKYJIsIpHasi),
WOH, KaTHOH, aHHOH, OJEKTPOJUT M  HEIIEKTPOJMT, DJICKTPOIUTHYECKAs
IMCCOLIMAIMS, PEaKIMH HOHHOTO OOMEHa, OKHCIUTENbHO-BOCCTAHOBHTEIBHBIC
peaKklyy, OKHCIUTENb W BOCCTAHOBHUTENb, OKHCICHHE M BOCCTaHOBIICHHE,
JNEKTPONIM3, XUMHYECKOE DPABHOBECHE, OOpaTHMble W HEOOpaTUMBIC pEaKlWH,

CKOpPOCTb XUMUUYECKON peakiuu, karanusarop, [I/1K, koppo3ust METaIoB, CIII1aBbl

2.2

OCHOBOIIOJIAraroIue 3aKOHbI XUMHUH: 3aKOH COXpPaHCHHSA MAacCCHhI, nepnonﬂqecm/lﬁ

3akoH J[.1. MeHnieneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaIpo

2.3

TCOpHUU XUMHUHU: ATOMHO-MOJICKYJISIpHAasE TEOpUs, TEOpUd SHGKTpOHHTquCKOﬁ

Jucconuanumn

Bnanenue ocHoBaMU XHUMHYECKOM I'pPaMOTHOCTH, BKJIFOYAIOIIICH:

3.1

yYMEHHE IPaBWIBHO HCIONb30BaTh M3yUCHHBIC BEIECTBA M MaTepUasbl (B TOM
YHCIIe MUHEpPAJIbHbIE YIOOpPEeHUs, METAIbl M CIUIaBbl, MPOIYKTH MepepadoTKH
MIPUPOAHBIX HCTOYHUKOB YTIIEBOIOPOOB (YIS, IPUPOAHOTO Tra3a, HedTH) B OBITY,
CEJIIbCKOM XO35IUCTBE,
Ha IIPOM3BOACTBE U IIOHMMAaHHWE 3HAYCHUS >KUPOB, OEJIKOB, YIJIEBOIOB IS
OpraHu3Ma 4eJIOBeKa; YMEHUE NPOTHO3HUPOBATh BIUSHUE BELIECTB U XUMUYECKUX

MPOLIECCOB HAa OPraHU3M YEJIOBEKA U OKPYKAIOUIYIO IPHPOAHYIO CPEIy

3.2

YMEHHUE UHTCrpUpOBaATb XUMHUUYCCKHUE 3HAHHSA CO 3HAHUAMU JOPYTHUX y‘-Ie6HI)IX

MIPEAMETOB

33

HaJIM4YuEC OIIbITa pa60T1>1 C pPa3JIMYHbIMHU HCTOYHHUKAMHU I/IH(I)OpMaI_II/II/I 10 XUMHHN

(Haqua;I 1 Hay4YHO-NOITyJIsApHas JIUTepaTrypa, CJI0BApH, CIPABOYHUKU, UHTECPHECT-




Kon

IIpoBepsiemble TPeOOBaAHMS K NMPEAMETHBIM pe3yJibTaTaM 0a30BOro

NpoBepAeMoOro YPOBHS OCBO€HHSI OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl
TpeOoOBaHUSA OCHOBHOI0 00111er0 00pa3oBaHusi Ha ocHoBe PI'OC
pecypchl)
yMeHHE O0OBEKTHBHO OLICHHBATh MH(POPMAIIHIO O BEUIECTBAX, UX MPEBPALICHUIX H
34 MPAKTUYECKOM MPUMEHEHUH W yYMEHHUE HCIOJIb30BaTh €€ Ui pelieHusl yueOHO-
MTO3HABATEIBHBIX 3214
Brnanenne ocHOBaMHM TOHATHHHOTO ammapaTa W CHMBOJWYECKOTO SI3BIKA XUMHUH
4 JUISL cOCTaBlieHHs] (OPMYJI HEOPTraHWYECKHX BEIIECTB, YPaBHEHMH XHUMHYECKHX
peaxiuii; ocHoBaMu xumudeckoit HomeHknaTypbl (IUPAC u TpuBraibHOK)
YMeHne oOBICHITH CBSI3b MOJIOKEHHUs 3JeMeHTa B [lepuomnyeckoit cucreme ¢
s YHCIOBBIMH XapaKTEPUCTHKAMU CTPOCHUS AaTOMOB XHMHYECKHX DJIEMCHTOB
(coctaB u 3apsn sapa, oOliee YHUCIO 3JIEKTPOHOB), paclpeielieHUEM ICKTPOHOB
10 YPHEPTETUIECKUM YPOBHSIM aTOMOB IIEPBBIX TPEX MEPHUOIOB, KM U KaJIbIIHS
[Ipencrasnenue o MEPHOANYECKOI 3aBICHMOCTH CBOMCTB XMMUYECKUX DJIEMCHTOB
6 (pamuyc atroma, 3JEKTPOOTPHUIATENBHOCTH), NMPOCTHIX M CIOXKHBIX BEIIECTB OT
MOJIOKEHUST 2JeMeHTOB B Ilepuoaunueckoil cucteme (B MallblXx TepuoJax |
TJIABHBIX TOATPYIINAX) U 3JICKTPOHHOTO CTPOEHHUS aToMa
7 YMeHue KiacCH(pHUINPOBATh:
7.1 XAUMUYIECKUE HIIEMEHTHI
7.2 HEOPTraHWYECKHUE BEMIECTBA
7.3 XUMHUUYECKUE PEAKIINU
8 YMeHue onpenessiTh:
8.1 BaJICHTHOCTDb U CTCIICHb OKUCJIICHUA XUMUNYCCKUX IJIEMCHTOB, 3aps/J1 MOHA
8.2 BUJ] XUMUUYECKOM CBS3U U TUIl KPUCTAIINYECKOM CTPYKTYPBI B COEMHEHUAX
8.3 XapakTep Cpe/bl B BOJHBIX paCTBOPAX BEIIECTB (KUCIOT, OCHOBAHUIA)
8.4 OKHCJIUTENb U BOCCTAHOBUTEIb
9 YMeHue XapakTepu30BaTh (U3UUECKIE U XUMUIECKUE CBOCTBA:
01 MPOCTHIX BEMIECTB (KHCIOPOX, O30H, BOAOPOX, TpaduT, anMas, KpeMHHUH, a3oT,
. dhocdop, cepa, XJ0p, HATPUH, KaJHiA, MArHUH, KaJbIHA, AIFOMAHUH, KEJe30)
CJIOXKHBIX BCIIECTB, B TOM YHUCJIE€ HUX BOAHBIX PACTBOPOB (BOJIa, aMMHaK,
XJIOPOBOJIOPO/I, CEPOBOJIOPON, OKCHUIBI M THIpoKcuabl MmertamnoB [-IIA rpynm,
9.2 amomunusa, meau (II), nunka, xeneza (II m III), oxeumast yrmepoma (II u IV),
kpemuus (IV), azora u docdopa (III u V), cepor (IV u VI), ceprucras, cepHasi,
a30THUCTas1, a30THAs, hochopHast, yroipHast, KpeMHHEBask KUCIOTA U X COJIH)
MIPOTHO3UPOBATh M XapaKTepU30BaTh CBOMCTBA BEIECTB B 3aBHCUMOCTU OT MX
9.3 COCTaBa M CTPOCHMS, NMPUMEHEHWE BEIIECTB B 3aBHCUMOCTH OT WX CBOWCTB,
BO3MOKHOCTB TIPOTEKAHUS XUMUIECKUX MPEBPAIICHUH B Pa3IMYHBIX YCIOBHIX
10 YMeHne cocTaBIATh MOJIEKYJISIPHBIE U MOHHBIE YPAaBHEHUS! PEAKIIH, B TOM UHCIIE:
10.1 peaxiuii HOHHOTO OOMEeHa




Kon

IIpoBepsiemble TPeOOBaAHMS K NMPEAMETHBIM pe3yJibTaTaM 0a30BOro

NpoBepAeMoOro YPOBHS OCBO€HHSI OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl
TpeOoOBaHUSA OCHOBHOI0 00111er0 00pa3oBaHusi Ha ocHoBe PI'OC
10.2 OKHCJIUTENIbHO-BOCCTAHOBUTEIBHBIX PeaKkLuil
103 WUIIOCTPUPYIOIINX ~ XUMHYECKHE CBOMCTBA W3YYCHHBIX KJIaccoB  (TPyII)
‘ HEOPraHU4YECKUX BEILECTB
10.4 HMOATBEPKAAIOUINX TEHETHUECKYIO B3aUMOCBSA3b MEXKAY HUMU
11 YMeHue BHIUUCIATH (IIPOBOJUTH PACUETHI):
1 OTHOCUTEJBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB, MACCOBYIO JOJIO
‘ XMMUYECKOTO 3JIEMEHTA B COCTUHEHUN
11.2 MacCOBYIO JIOJIO BEII[ECTBA B PACTBOPE,
11.3 KOJINYECTBO BEILIECTBA U €0 Maccy, 00beM ra3oB
114 [0 YPaBHEHMSIM XUMHUYECKHUX PEAKLUI U HaXOIUTh KOJMUYECTBO BEILECTBA, 00BEM
‘ U MacCy peareHTOB WIH IPOIYKTOB PEaKIIUH
12 Bianenue (3HaHUE OCHOB):
OCHOBHBIMH ~ METOJaMHM HAy4YHOro IIO3HaHUS (HaOdroneHue, H3MEpEHUE,
12.1 JKCIIEPUMEHT, MOJICIIMPOBAHUE) MTPH W3YUYCHUH BEIIECTB U XMMUYCCKHUX SBJICHUH;
yMeHHe ChOPMYIHUPOBATE MPOOIEMY U NIPEUIOKUTD IIyTH €€ pelIeHus
122 6e3omacHOM pabOTBl ¢ XUMHUYECKUMM BELIECTBAMM, XMMUYECKOW TOCYIOH H
' J1a00PaTOPHBIM 00OPYIOBAHUEM
npaBujamMu 0e30MacHOro OOpalleHHss C BEIeCTBaMHU, HCIIOJIB3YEMBIMH B
MTOBCEAHEBHOHN KW3HHU, MPABUIIAMH TIOBEICHHUS B LENIX COCPEKEHHS 3T0POBBS U
12.3 OKpYXarolel MpUPOAHON cpeibl; TOHMMAaHKE Bpeaa (OMacHOCTH) BO3ACHCTBUS Ha
JKUBBIC OPTaHM3MBI OIpPEACIEHHBIX BEMIECTB, CHOCOOOB YMCHBIICHHS H
NpeaAOTBpalliCHUA UX BPEIHOT'O BOSﬂeﬁCTBHﬂ
= Hannune npakTryeckux HAaBBIKOB IUTAHUPOBAHUS M OCYIIECTBICHHS CIEAYIOIINX
XUMHUYCCKUX OKCTICPUMCHTOB!
HW3y4YeHHE W ONHCaHHEe (HU3MYCCKUX CBOWCTB BEMIECTB; O3HAKOMIICHHUE
13.1 C U3NYCCKUMH W XHUMHYECKUMH SBJICHUSIMH; OIIBITHI, HIUIFOCTPUPYIOIINE
MPU3HAKYU MPOTEKAHUS XUMUUECKUX PeaKIui
13.2 H3yUYCHHE CIIOCOOO0B pa3/iesieHus cMeceit
MOJY4EHHE KUCIOPOJa U U3YYEHHUE €ro CBOKMCTB; MOIyYEHUE BOAOPOJA U U3YUEHHUE
13.3 €r0 CBOWCTB; IIOJY4YEHHUE YIVIEKHUCIIOrO I'a3a U U3yYEHHUE €ro CBOMICTB; MOJIyYCHHE
aMMHUaKa U U3y4EeHUE €ro CBOUCTB
134 TPUTOTOBJIICHUE PACTBOPOB C OMNpEAETEHHOW MacCOBOM J0JIed pacTBOPEHHOTO
. BELIECTBA
135 NIPUMEHEHHE WHAWKATOpOB (JlakMyca, MeTHopamka H QeHondragenHa) s
. OTIpEJIETICHUS XapaKTepa Cpelbl B PACTBOPAX KHUCIOT U MIeTI0YeH
136 HCCIICIOBAHNE M ONMCAHNE CBOMCTB HCOPTaHMUYECKHX BEIIECTB PA3INYHBIX KIIACCOB;

HU3y4CHUC B3aMOJEHCTBUS KHCIIOT C MCTaJlJlaMH, OKCHJaMH1 MCTAaJllIOB,




Kon IIpoBepsiemble TPeOOBaAHMS K NMPEAMETHBIM pe3yJibTaTaM 0a30BOro
NpoBepsieMOro YPOBHS OCBO€HHSI OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl
TpeOoOBaHUSA OCHOBHOI0 00111er0 00pa3oBaHusi Ha ocHoBe PI'OC
PacTBOPUMBIMU n HEPAaCTBOPUMBIMU OCHOBaHUsIMMU, COJISIMH,; MOJIy4YCeHUe

HEPACTBOPUMBIX OCHOBaHHﬁ; BBITECHCHHUE OJHOI'0 METallla APYIMM M3 pacTBOpa

COJIM, HCCIICAOBAHHUC aM(i)OTepHI)IX CBOICTB THAPOKCHUIOB AJIIOMHUHUA U [IUHKA

pelIeHHe DJKCIepUMEHTAJbHBIX 3amad 1mo TemaMm: «OCHOBHBIE  KJIACCHI
137 HEOPraHUYECKUX COETMHEHHI; «QneKkTpoauTudecKas JIUCCOIHALINS;
«Baknelmme HeEMETAINIBI M WX COCOUHEHUS»;, «BakHeHWmmme MeTaibl U UX

COCAUHCHUA»

XMMHYECKHE SKCIEPUMEHTBI, WLTFOCTPUPYIOIIUE MPU3HAKK [TPOTEKAHUS PeaKluii
HMOHHOTO OOMCHA; Ka4yeCTBCHHBIC pEAKI[MM Ha NPUCYTCTBYIOIIME B BOJHBIX
13.8 pacTBopax HOHBI: XJIOPHI-, OpOMHI-, HOIUA-, CyiabdaT-, docdar-, kapOoHAT-,
CHJIMKAT-aHUOHBI, TUAPOKCHUI-MOHBI, KAaTHOHBI aMMOHHMS, MAarHus, Kablus,

TFOMHHUSA, xenesa (2+) u xenesa (3+), meau (2+), IMHKA

14 VMenue:

141 MIPENICTaBJIATh PE3YJIbTaThl SKCIEpUMEHTa B (opMe BBIBOJOB, JI0KA3aTENbCTB,
rpa¢uKOB M TaOIHI] ¥ BBISABIATE SMITUPHIECKIE 3aKOHOMEPHOCTH

YCTaHaBIMBATH CBS3HM MEXIY PEaIbHO HAOIIOJAEMBIMUA XUMHYECKUMH SBICHUAMH
14.2 U TIpoliecCaMM, MPOUCXOISAIINMHE B Makpo- U MHKPOMHpE, OOBSICHATh NPHUYUHEI

MHOT000pa3us BEIICCTB

HEPEYEHD 2JIEMEHTOB COIEPKAHUSA, TIPOBEPAEMBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHHN

Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA

1 IlepBoHaYaIbHBIE XUMUUECKUE MTOHATHS

1.1 UYucreie BeniecTBa 1 cMecH. CriocoObl pas/iesieHus] cMecei

- ATOMBI U MOJIEKYJIBI. XUMHUYECKUE 1eMeHTbl. CUMBOJIBI XMMUYECKHX 371€MEHTOB. [IpocThie
' 1 CIIO’)KHBIC BEIICCTBA.

1.3 Xummdeckast popmyia. BaneHTHOCT aTOMOB XMMUYECKUX 3JIeMEHTOB. CTEIICHb OKUCIICHHS

L4 3aKkoH TOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCUTENbHas aToMHas macca. OTHOCUTENbHAs
' MoJIeKyJIsipHasg Macca. MaccoBasi 10J11 XUMHUYECKOI'0 3JIEMEHTa B COEIMHEHUH

T KonmgectBo BemectBa. Monbs. MomnsipHast macca. MomsipHblid 00bEM ra3oB. Bzaumocssi3b
' KOJIMYECTBA, MAcChl U YHCJa CTPYKTYPHBIX €MHHULL BEIIECTBA

L6 Ou3nueckue M XHMHUYECKHE SBJICHUSA. XHUMHUYEcKas peakuuss U e€ NpU3HaKU. 3aKOH
' COXpaHEHUS MacChl BEIECTB. XUMUYECKHE YPaBHEHHUS

) Ilepuoauueckuii  3akoH u  Ilepuonuyeckas  cuUcTeMa  XHMHYECKHUX  DJIEMEHTOB

.. MenneneeBa. CTpoeHHne aTOMOB




Kon

2.1

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
[Mepuonnueckuii 3akoH. [lepmommyeckass cucrema xumudeckux snemeHToB J[.M. Menne-

JICCBA. Hepnomﬂ " rpynmbl. DuzndecKuii CMBICT MOpsAAAKOBOI'O HOMEpa, HOMEPOB II€pHUOaa

U TPYIIIBI JIEMEHTA

22

Crpoenue atromoB. CoctaB aTOMHBIX siep. M30Tombl. DnekTponbl. CTpoeHue 371eKTPOHHBIX
oboylouek aToMOB TepBBIX 20 XMMHYECKHMX 3JeMEHTOB IlepHomnyeckol CHCTEMBI

J.W. Menneneera

23

3aKOHOMEPHOCTH B W3MCHEHHH CBOWCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX IMEPHOJIOB,
KaJusi, Kajublusl (paguyca aToOMOB, JIEKTPOOTPHULIATEIIBHOCTH, METAIMYECKUX U HeMeTal-
JUYECKUX CBOMCTB) M UX COEJMHEHHHA B COOTBETCTBUU C IMOJOXKEHUEM 31eMeHToB B [lepmo-

JIUYECKOM CHCTEME U CTPOCHHEM UX AaTOMOB

CtpoeHue BemecTsa

3.1

Xumuueckas cBs3b. KoBaneHTHas (MonApHAass W HEMOJSpPHAs) CBSA3b. JIEKTPOOTpPHULIA-

TEIBHOCTh XUMHUYECKHX AJIeMeHTOB. MoHHas cBs13b. MeTammndeckas CBSI3b

32

Tumst KPUCTAJUIMICCKUX peHIéTOK (aTOMHaSI, HWOHHasiA, MeTaJ’IJ’II/I‘{eCKaH), 3aBUCHUMOCTD

CBOMCTB BEIIECTBA OT THMA KPUCTAJUTMIECKON PEIIETKN U BUAA XUMUYIECKON CBSI3U

Baxneiimme MPCACTABUTECIIN HCOPraHUYCCKUX BECILIECTB. Hemetannel 1 ux COCIUHCHUA.

Mertaniel 1 uX COeIMHEHUS

4.1

Krnaccugukanus u HOMEHKIATypa HEOPTaHHMUYECKMX COEIUHEHHMH: OKCHAOB (comeolpa-
3YIOIIKE: OCHOBHBIE, KHCIOTHEIE, aM(OTEpHEIE) W HECOoNIe00pa3yIoIIre; OCHOBAaHHH (IIEN0UN
U HEpacTBOPUMBIC OCHOBAaHHS); KUCIOT (KUCIOPOACOMACPKAIINE U OECKUCIOPOIHbIE, OHO-

OCHOBHBIE 1 MHOTOOCHOBHBIC); COJEH (CPEIHUX U KHCIBIX)

4.2

dusndecknue U XUMHYECKHE CBOMCTBA MPOCTBHIX BCIIECCTB-HEMETAJUJIOB: BOJOPOJa, XJOpa,

KHCJIOpPOJa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

dusndeckrue U XUMHYECKHE CBOICTBa MPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHUSA, HATpHA, Ka-
JIUs, Mariuad W KaJdblUsd, aJIIOMHUHHA, XKCJIC3a. SHCKTPOXI/IMI/I‘IeCKI/Iﬁ pAa HaHpFDKeHI/Iﬁ

MCTaJlJIOB

4.4

duznyeckue MW XUMHUYECKHE CBOMCTBaA BOOOPOIHBIX COCJIMHEHU HEeMETaJlIoB: XJIOPO-

BOJIOPO/Ia, CEPOBOIOPO/IA, AMMHAKA

4.5

®duzuveckre U XMMHUYECKHE CBOMCTBA OKCUAOB HemeTasuioB: ceprl (IV, VI), azota(ll, IV, V),

dhocdopa(lll, V), yrnepona(ll, IV), kpemuusi(IV). [Tony4ueHne okcu0B HEMETAIIIOB

4.6

Xumndeckue cBorcTBa okcuaoB: MeTawioB [A-IIIA rpynm, munka, meau(Il) u sxeneza(ll, II).

ITony4yeHune OKCHIOB METAIIIIOB

4.7

XUMHUYECKUE CBOMCTBA OCHOBAaHUM U aM(I)OTCpHLIX TUAPOKCHUIOB (Ha OpuMEpe TUAPOKCUIOB

ATFOMUHUSA, JKeJe3a, TMHKa). [lomydyeHne ocHoBaHUN U aM()OTEPHBIX THIPOKCHIIOB

4.8

OO0mue XMMHUYECKHE CBOWMCTBA KHUCIOT: XJIOPOBOIOPOIHON, CEPOBOIOPOIHOM, CEPHHUCTOI,
CEpHO, a3oTHOM, (ochopHO, KpeMHHEBOH, yroiabHOH. OcoOble XUMHUYECKHE CBOWMCTBA

KOHLIEHTPUPOBAHHOM CEpHON M a30THOW KHUCIOT. IloydeHne Kuciot

4.9

OO01ure XuMHUYECKre CBOMCTBA cpetHuX codieit. [Tomydyenne comneit

4.10

HOJ’Iy‘ICHI/Ie, co6npaHHe, pacno3HaBaHMC BOAOPOAA, KUCIIOPOJAd, aMMHUaAKa, YTJICKUCIIOrO ra3a




Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
B JJabopaTopun

HonyquHe aMMHakKa, cepHoﬁ U a30THOM KHUCJIOT B MPOMBIIIIICHHOCTH. O6HII/IC CIIOCOOBI

1 MOTY9EHHSI METaJIOB
4.12 I'eneTnyeckas CBA3b MEXIy KJIaCCaMH HEOPTaHUYECKUX COSAUHEHUH
5 XUMHUECKHE PEaKnu
Knaccudukamuss XUMHUECKHX PEaKUUH IO Pa3IHYHBIM IPU3HAKAM: 10 YHCIy W COCTaBy
5.1 VYaCTBYIOIUX B PEaKIUH BEIICCTB, MO TEILIOBOMY AP QEKTy, MO0 M3MEHCHUIO CTEICHEH
OKHCJICHUS] XUMUYIECKUX DJIEMEHTOB
- TennmoBoit 3 dekT XuMUYecKol peakiul, TEPMOXUMHUYECKUE YpaBHEHHUS. DK30- M DHJIO-
' TepMHUYECKHE peakuu. TepMOXUMHUYECKUE YpaBHEHUS
OKHCIUTEIHPHOBOCCTAHOBUTENIbHBIE peakuuu. OKHCIUTEeNN U BoccTaHoBUTeNd. [Iporeccs
5.3 OKHUCJIEHUS U BOCCTAHOBIICHHS. ODJIEKTPOHHBIM OanaHC OKUCIUTEIbHOBOCCTAHOBUTEIHLHOM
peaxuru
54 Teopust HIEKTPOTUTHYECKON qucconranuy. KaTHOHBI, aHHOHBL. DJIEKTPOIUTH U HEDJICKTPO-
' nutel. CHUITBHBIE U clla0bIe 31eKTponuThl. CTENeHb TUCCONUAIAN
55 Peakuuy monHoro ooMeHa. YCIIOBHsI IPOTEKAHHUS PEAKIMii HOHHOTO OOMEHa, ITOJIHBIC U CO-
' KpAaIlll€HHbIE HOHHBIE YPABHEHUS PEaKIUN
6 XuMus ¥ OKpy’Karomas cpena
BemectBa M Marepuaibl B MOBCETHEBHOW JKM3HU uesioBeKa. be3omacHoe HCIONb30BaHHE
6.1 BEIIECTB M XUMUIECKUX PEaKIHid B Jaboparopun 1 ObITy. [lepBas moMoms npyu XUMHYECKHX
0XOrax v OTpPaBJICHUAX
XuMmudecKkoe 3arps3HeHne OKpY)Kalomleld cpembl (KUCIOTHBIE NOXKIHU, 3arpsA3HCHUE TOYBHL,
6.2 BO37lyXxa M BOJOEMOB), crocoObl ero mpemoTBpamieHusi [IpenenbHas AomMycTUMas KOH-
' nentpanus BemiectB ([1JIK). Pons xumum B pemeHnn 3KOJOTHYECKUX TIPoOiieM. Y cuiieHue
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS
[Ipumenenue cepkl, azora, Gocdopa, yriepona, KpeMHHS U UX COCTUHEHUH B OBITY, MEIU-
6.3 [IUHE, [TPOMBIIUICHHOCTH U CEILCKOM X03siicTBe. [IpMEHEeHHEe METAIUIOB U CIUIABOB (CTAlb,
' YYyT'yH, IIOPAJIOMHHUM, OpoH3a) B OBITY M MPOMBIIUIEHHOCTH MX coeanHeHui. IlonsTne
0 KOPPO3UH METAJIOB, OCHOBHBIE CITOCOOBI 3AIUTHI UX OT KOPPO3HU
6.4 [IpuponHBIE MCTOYHHMKH YTIICBOAOPOIOB (YTroyib, MPHUPOAHBIA Ta3, HE(TH), MPOAYKTHI HX
' nepepaboTku (OEH3MH), UX POIb B OBITY M HPOMBIIUICHHOCTH
ITepBoHauanbHBIC MOHATHS 00 OPraHWYECKHX BEIIECTBAX KaK O COSMMHEHUSIX yrieponaa (MeTaH,
6.5 9TaH, 3TUJIEH, alleTWIEH, 3TaHOJ, TIMLEPUH, YKCycHas Kkuciota). IloHstue o Ouoiormyuecku
BaXXHBIX BCUICCTBAX: JXUPaAX, Gemcax, YIJIEBOAax — M UX POJIM B )KU3HU YCJIOBEKaA
7 Pacuérsr:
7.1 1o (opMysiaM XHMUYECKUX COSTUHCHUN
7.2 Macchl (MacCOBO) JIOJM pacCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMHYECKUM YPABHECHHUSIM
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