MHWHHUCTEPCTBO MPOCBEIIEHUS POCCUIICKOM ®EJEPAIIUUN
MunucTepcTBO 001110 M MPOodeCcCHOHATIBLHOT0 00pa3oBanusi PocToBCcKoM
ods1acTn

Anmunuctpanus BecesioBckoro paiiona

MBOY Kpacnomanbruckas QOO

PACCMOTPEHO COI'TACOBAHO YTBEPX/EHO
Mertoauyeckuil COBET 3aMECTUTCIIb IUPEKTOPA  JIlupeKTop
no YBP
Kysnenona JI.IO Epmakona N.I1.
[Tporokom Ne 1 Kysnenosa JLIO. ITpuka3 Ne 160
oT «28» 08 2025r. oT «29» 08 2025r.
PABOYAS ITPOT'PAMMA

(ID 6982029)

yueOHoro npeamera «Xumusi. bazoBblil ypoBeHb)

JU1s1 oOyuarommuxcs 8 — 9 kjaccon

x.Kpacubiiit Manbiu 2025



MNOACHUTEJIBHASA 3AIIMCKA

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

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
MpeaMeTa, YCTaHABIIMUBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAaHHUE MO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COIEpKaHUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, ONpeAeNsieT BO3MOXHOCTH TMpeaMeTa IS
peanu3anuu TpeOOBaHHMM K pe3yJbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTaraM o0y4YeHUs] XUMUU Ha YPOBHE 1IeJield U3y4eHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UTparoT (POpMHUPYEMbIE XUMHUEH MPEACTABICHUS O B3aWMOIPEBPAIICHUSX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peaji3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOIUXCS;



CrocoOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAaYYHBIM 3HAaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XHUMHH OOECHEYMBAIOTCS CHEIU(pUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

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

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOT0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAAbIBAETCA U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOrO YPOBHS:

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

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3U;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckrue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl TMO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHe XUMHU MPOUCXOJIUT C MPHUBICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyXKaromud MUupy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOUW KYJBTYPHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JIOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOIO0 XapaKTepa, s3blKka HayKd, B



OpUOOIIEHHH K HAayYHbIM METOJAaM T[IO3HAHMUS TPU U3YYCHHUU BEIIECTB U
XUMHUYECKHUX peakiuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM KU3HHU.

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

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CHIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM KHU3HU;

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

— o0ecredeHue yCa0BUM, CIIOCOOCTBYIONIUX TPUOOPETEHUIO O0YYaIOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

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

— (QopmupoBaHue y OOy4aroluxcs T'yMaHUCTHYECKMX OTHOILIEHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO H
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHSI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MOl U HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieTr 134 gaca: B 8 kiacce — 66 gacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXAHUE OBYUYEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE O MeTOAax IMO3HAHMS B XMUMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

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

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

KommuecTBo BemectBa. Moiib. MonsipHass Mmacca. B3auMocCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BELIECTB. XuUMUUeckue ypaBHeHUs. Knaccuduxanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(Gu3MUecKuXx CBOMCTB 00pa3loB HEOPraHMYECKUX BEUIECTB, HaOIIOJEHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4EHHE CIOCOOOB pa3/elieHHs CMeceil: C MOMOIIbI0 MarHura, (pUIbTPOBAHHE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIH HEOPIAaHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — 3jeMeHT U mpoctoe
BenlecTBo. Haxokaenuwe kuciaopoga B Ipupoje, (U3MUEecKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcuabl. Ilpumenenune xkucinopoaa. CrocoObl



MOJIYYCHHUST KHCIOpoJa B JIa0OpaTOpud M TMPOMBIIUICEHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIiHas MOIU(GUKALINUS KHCIOPO/Ia.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO 3(PdeKTa, pazpyiieHrue 030HOBOTO CIIOSI.

Bonopon — anemeHT u mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnuyeckne CcBoWcTBa BOAbl. Boma kak pactBopurens. PacTBOpEIL
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOALl. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4yeloBeka. KpyroBopot BoAbl B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
cBoOMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

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

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

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

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpeKpalieHus TOpeHus (MoXkapa), O3HAKOMJIEHHE C oO0pa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW pacTBOPEHHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



UCCJE0OBaHUE O00pa3loB HEOPraHWYECKUX BEIIECTB pPA3JIMYHBIX KJIACCOB,
Ha0JI0/IeHNEe U3MEHEHHSI OKPACKH MHAMKATOPOB B PACTBOpAX KHUCIOT U IIEJIOUEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOTO METajla IPYTHM W3 PacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a7ad o Teme «BaxHeimmue Kiaacchl HEOPraHUYECKHX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

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

[lepnonmueckuit 3axoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnsl. OHU3NYECKUH CMBICT IOPSAKOBOIO HOMEpPA, HOMEPOB IEpUoaa M
IPYIIIBI 3JIEMEHTA.

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

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

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

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

Crenenp  okuciieHus.  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Ipouecchl OKMCAEHUS U BOCCTAHOBIJIEHHS. OKUCIHUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peaKUuid
(ropeHue, peakliuy pa3oKeHUsl, COSTUHEHU).

Mescnpeomemmnuie ceasu



Peanuzanusi MeXOpeAMETHBIX CBSI3€H MpPH WM3YYEHHM XHMHHU B 8 Kjacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX EeCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

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

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

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaIbl, TOPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUOJAOB, Kaiaus, KaIbIUsi U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

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

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

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHECHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIUMH, TEPMOXUMHUUECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusax. Ilonsatue o karanuse. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUMU M MOJIOKEHUE XUMUUYECKOTO
paBHOBECHSI.

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



OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIUA C  HUCIOJIB30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3ME€KTPOIIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEaKIMii HIOHHOTO 0OMeHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCIISIMU KPUCTAUIMYECKUX PEUIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCAa JHCCOUMAIMU KHUCIOT, MIEJIOYEe U  COJIEH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBaHme oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOAEICTBHE C MeETaJUlaMH, HEMETajulaMu, IIejo4aMu). XJIIOPOBOJOPO/I.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOMICTBA, MOJy4YeHHE, MpUMEHEeHue. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BaKHEHIIHMe XJIOpPUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CtpoeHue u (pu3myeckue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMH4YecKkue cBorcTtBa. OKCHABI CEpbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Qu3nUeckne ¢ XUMUYECKHE CBOWCTBa (0Omme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cynbdar-uoH. HaxoxmeHue cepbl U €€ COCIWHECHWA B TPHUPOJE. XHUMHUYECKOE
3arps3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMH Cepbl (KHUCIOTHBIE HOXKIH,
3arpsi3HCHHUE BO3IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
bu3nYecKue U XUMHIeCKue CBoicTBa. KpyroBopot azora B mpupoje. AMMHUaK, €ro
bu3nYecKue 1 XUMUICCKHAE CBOMCTBA, MOJydyeHrne u mpuMeHerne. Com aMMOHWS,
ux pU3NUEeCKUe U XUMUYECKUE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  Clenu(puyecKue).
Hcnonb30oBaHWEe HUTPATOB U COJIeM aMMOHMST B KayeCTBE MMHEPAIbHBIX
yaoOpeHuil. XuMHUECKOE 3arpsi3HEHUE OKPY Kalolle Cpeibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE MOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, U3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonap3oBanne GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  ajuIOTPOIHBIE
MOAU(UKAIIUKA, PACTIPOCTPAHEHHE B Mpuponae, (U3NYECKUE U XUMHUYECKHE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha >KUBBIE OPTraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV), rumoresa riao6anbHOrO MOTEIVICHUS KIMMaTa, MapHUKOBBIMA
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojgyyeHue W TnpuMeHeHue. KauecTBeHHass peakuusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEJILCKOM
XO34MCTBE.

[lepBoHavabHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHEHUSIX
yriepoza (MeTaH, 3TaH, dTUJICH, alleTUJICH, YTaHOJ, TJIUIIEPUH, YKCYCHAsI KUCIIOTa).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKThI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKHUpaX, O€NKax, yrieBoJax — U X
poJiM B JKHM3HM 4YeJloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COSTUHCHUM.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumeHenue. CoenuHeHHs KpemHUsT B mpupoxae. OOmme mnpenacraBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalbl: KEpaMHUKa,



CTEKJIO, IIEeMEHT, OeTOH, kene300eToH. [IpobremMpl 6€30macHOr0 KCIOIb30BAHMS
CTPOUTEINIBHBIX MATEPUAIIOB B IIOBCEHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOIb30BAHUE BHUAEOMATEPUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIIMBaHUs caxapa o JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Y4YCHHUE XUMHYECKUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa W UX coeIMHEHUN (BO3ZMOXKHO HCIOJIB30BAHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
MX MPOTEKAHHUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOW KHCJIOTHI C MEJIBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4EeHUE Mozenen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MpPOTHBOrasa, MoJIy4eHHe, COOMpaHHe, paclio3HaBaHUE U U3Y4YCHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
MPOAYKIMEN CHUJIMKATHOM TNPOMBINUIEHHOCTH, PELIICHUE 3KCIEPUMEHTAIbHBIX
3a7a4 o teMe «BakHelnme HeMeTaJuIbl U UX COEINHEHU.

MeTaJiibl 1 MX COeIMHEHU S

OO1rast XapakTepUCTUKA XMMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMN,
OpoH3a) ¥ X NMPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

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



TUJIPOKCUIBI HaTpusi W Kanud. [IpuMeHeHune IIEeNOYHBIX METaIOB W HX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpUpoe. PU3NUECKUE U XMMUUECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCHIBI U cosn kenesa (1) u xemnesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
HCIIOJB30BaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HAa WOHBI: MAarHus, KaJablMs, aJIIOMUHHS, [IMHKA, JKEJe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUAA ATFOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTABbHBIX 3a7a4 1o TeMe «BaxkHenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
MCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakiuii B ObITy. [lepBas momoinpb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

n3ydeHue oOpasloB MaTepuaoB (CTEKJO, CIJIaBBI METAJIOB, MOJIMMEPHBIS
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanmnszanust MeXNpeAMETHBIX CBSA3€M NPH W3YyYEHMM XMMHMHM B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOJIIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHITHUH, SBISIOIUXCS CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBIEHUE, MAapPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIHI.

®dusuka: Marepus, aToOM, D3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3aps, IMPOBOJIHHKM,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIIINUECKAs
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI00pEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
II0JIE3HBIE HCKOIIAEMBIE, TOILUINBO, BOJAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTATBl OCBOEHUS MPOTrPaMMbl OCHOBHOTO OOLIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIECTBE MpaBUJIaMU MU HOPMaMHU TIOBEJIEHUS M CIOCOOCTBYIOT IMpolleccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacILIMpEHUE OIbITA ACATEIBHOCTHA Ha €€ OCHOBE, B TOM YMCJIE B YAaCTH:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACJIEIUIO, TIOHUMAHHsS 3HAYCHUS XUMHYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuei o
NIEPENOBBIX JOCTH)KEHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOW W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTU K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/1aHUN YUYE€OHBIX MTPOEKTOB, CTPEMJICHUS] K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OTOW Y4YEeOHOM EeATEIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUS

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOJIBI, B3aWMOCBS3SIX YEJIIOBEKA C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUH I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH()OPMAIMOHHOM M YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKUMH CpPEICTBAMH HHGOPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHHWIO, MPOEKTHOM U  HCCIIEOBATEIBCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

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

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY M3YyUYEeHUIO MTpodeccuii U Tpyia pa3InyHOTO PoJa,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH IIEJIECO00pa3HOE OTHOIICHHE K NPHUPOJEC KaK HCTOYHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
MpaBuWJ 0€30MacHOT0 MOBEICHUSI IPU pabOTe C BEIIECTBAMHU, a TAKKE B CUTYaIIHSX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYpbl, OCO3HAHHMS TJIOOAJBHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAay4YHOU KapTUHE MHUpPA, U YHUBEPCAIbHbIC YUeOHbIC NEUCTBUS (TI0O3HABATEILHEIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHHUIO U OCYIIECTBICHHUIO YYEOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Yy4YCHUS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICIBHBIX MPEJCTABICHUN BBISBIATh M XapaKTEPU30BATh CYIIICCTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

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

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIHUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOJYyYaeMyl0 U3 pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4Hble METOAbl U 3aMPOCHl NPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIOJIb30BAHMS PA3IIMYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh M AaHAJIMW3MpPOBaThb B IIpoliecce Y4YEOHOHM W
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

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

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W NIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

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

PerynsiTuBHBIC YHHBeEpCAJbHbIe Y4eOHbIe ACHCTBHSA:

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

INPEAMETHBIE PE3YJIBTATDBI

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



JNeucTBui, crnenuduueckue Ui TOpeaMETHOM o0nactu  «XUMUS», BHJbI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K koHIy 0OyueHus B 8 ki1acce npeMeTHbIE Pe3yIbTaThl HA 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEeMEHTa B COSTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, pPaanycC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBfA3b, MOH, KaTMOH, aHUOH, PACTBOpP, MaccoBas JI0Jsl BEIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JUISI COCTaBJeHUS (Hopmy
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJE€HTHAasT M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

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

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



XUMUYECKHUX DJIEMEHTOB (COCTaB W 3apsij spa, 001Iee 9uciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

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

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHUE TPUYMHHO-CIICACTBEHHBIX CBSI3€d — JUISI M3YyUYECHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAONIOACHUE, W3MEPCHHE, MOJCIUPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCJIOPOJA), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MacCOBOM JOJ€W paCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MOMOIIBIO HHIUKATOPOB
(;makMmyc, dheHondTanenH, METUIOPAHXK U IPYyTHe).

K xoHiy 00yueHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTUOH, aHHWOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTalu3aTop, XHMHYECKOE paBHOBecHe, oOOpaTUMble W



HEOOpaTUMbIE pEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIUU,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInuecKas), KpHUCTAJUIM4YecKas pemiéTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJII COCTaBJICHHUS (HOpMYyT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIAaCCY CO€IMHEHUN 1o ¢dopmyiaM, BHA XUMHYECKON
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMbica Ilepuonmyeckoro 3akona [I. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpymnmna (b-rpymnma)», manbie u OoNbIIME TMEPUOMABI, COOTHOCUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIIECTB, MO0 TEIJIOBOMY 3P (HEKTy, 0 M3MEHEHUIO CTENEHEH OKUCIICHHS
XHMHYECKUX DJIEMEHTOB);

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

COCTaBIIAITh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



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

BBIYHCIIATh OTHOCHUTEIIBHYI0O MOJIEKYJSIPHYIO W MOJISIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXe IMpaBuia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

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

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON NEATebHOCTH — aHaJIHN3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peajbHBIM M
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopon. Ilonstue o kucinorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
' XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XUMHYECKas CBA3b.
3.2 OKUCIUTENBHO- 8 bubmorexa LIOK
' https://m.edso0.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
bubnunoreka LIOK
u 1
TOTO o pasaeity > https://m.edso0.ru/7f41837c
O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 E;I[iH;;T:;(;?rouﬁ £41837¢
OBUIEE KOJIMYECTBO YACOB I10 66

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 3 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazueny 16
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 5 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anores: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpymimsl. A30T, pochop u ux 8 1 bubmmorexa LIOK
' PYIHHBL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 bubmorexa [TOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Wroro no pazneny 27



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

Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

bub6nmoreka [IOK
A I
3 Obume cBolicTBa METAILIOR 6 https://m.eds00.ru/7f41a636
bubnunoreka LIOK
2 B i 1
3 AKHEHIINE METAJUIBI U UX COCTUHEHUS 5 httos://m.eds0o.ru/7f413636
Hroro no pazgeny 21
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
N bubnuoreka [{OK
O00011IeHNE ¥ cCUCTEMATU3AIMs 3HAHUI 1 httos://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE INIVIAHUPOBAHUE
8 KUIACC

[Iporpamma paccunrtana Ha 68 yacoB. B cooTBeTcTBHM ¢ KaJIeHJapHBIM yueOHbIM Ipadrikom u pacniucanuem MbOY
Kpacuomansruckoit OOIII 6yneT peanu3oBana 3a 66 yacoB 3a cueT 00beuHeHns TeM «CTeneHb OKUCICHUSD» MU

«OKHCIINTENIN ¥ BOCCTAHOBUTEIIN)

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero U3YYEeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[Ipenmer xumuu. Ponap XuMuu B 5KU3HU 1 1.09 bu6mmorexa [IOK
ueoBeka. Tera u BemecTsa ' https://m.edsoo.ru/ffod210c
bu6mmorexa [IOK
I1 1 :
OHSITHE O METOJaX IMO3HAHMS B XHMHH 3.09 https://m.edsoo.ru/fod227e
[Ip.p Ne 1 «IIpaBuna paboTsI B
n§6§ aTo I/II/IpI/I 1} I/Iéll\)/II)I oOparieHus ¢ 1 1 8.09 bubmmorexa [JOK
paTop P patt ' https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTOBAHUEM
YucTteie BemecTBa 1 cMecH. CriocoObl bubmuorexa [JOK
. 1 10.09
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
ITp.p Ne 2 «Paznenenue cmeceii (Ha bubnnoreka [JOK
. 1 1 15.09
IpUMEpe OYUCTKH ITOBApPEHHOH COJIN)» https://m.edsoo.ru/ff0d28c8
bu6mmorexa [IOK
ATOMEI H MOTEKYJIb! . 17.09 https://m.edsoo.ru/ff0d2a6c
XUMHYECKHE DJIEMEHTBI. 3HAKH 1 9909 bu6mmorexa [IOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB ' https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
I1 1 24,
POCTHIE H CTIOKHBIE BElecTRa 09 https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 29.09 bubmmoreka [IOK



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

https://m.edsoo.ru/ff0d2d50

3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB. bubmuoreka [JOK
10 1.10
Xumuueckas popmyia. BareHTHOCT https://m.edsoo.ru/ff0d2eae
OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
11 6.10
OTtHocuTeNnbHAsE MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMAYECKOTO 8.10 bubmuorexa [JOK
3JIEMEHTA B COSIUHEHUN ' https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiectBa. MoJib. 13.10 bu6mmorexa [IOK
Monspnas Macca ' https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. 15.10 bubmuorexa [JOK
XuMHUECKast peaKIus ' https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U ycioBUsA IPOTEKAHUSA bubnuorexa [JOK
15 . 20.10
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCcChl BEIIECTB. 99 10 bu6mmorexa [IOK
XUMUYECKUE YPABHEHUS ' https://m.edsoo.ru/ff0d3b88
BrruncieHus: KoJau4yecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX 5.11 bubmorexa HOK
o . P ' https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanmss XuMHUECKUX PEaKIIHi
18 (coe I/IH(IE):HI/I}IH a3JI0KEHUS e 10.11 bubmorexa HOK
A P ’ ' https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneauct. O000IeHNE 1 12.11 bubmorexa [JOK
t AHCT- HVI ’ https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIlUs 3HAHUH
20 KonTponbnas padora Nel mo teme 1711 bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITUI ' https://m.edsoo.ru/ff0d4290
91 Bo3ayx — cmech razos. Cocras 10.11 bubmmnorexa LIOK

Bo3ayxa. Kucnopoa. O3on

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKHE CBOMCTBA

bubmuoreka [JOK

22 24.11
kucioposa. [Tonsitue 06 okcumax https://m.edsoo.ru/ff0d4614
CriocoObl Toiryue KHCIIOpOJia

23 JI:GO aTIj I:/H/JII ZIqHH:;LIII;IIJiIeHF;{(fE)TZ 26.11 bubmorexa [JOK

PATOPHIH TP ' ' https://m.eds00.ru/ff0d497a
IIpumeHeHune kucnopoaa
TennoBoi 3¢ PexT XuMUIecKoi
peaKkuuu, MOHSITHE O bubnunoreka [HOK

24 1.12
TEPMOXMMHUYECKOM YPAaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUCCKUX PEAKIIAIX
TomnuBo (HedTh, yroyib U METaH).

25 3ar }I3HeI§I/Ie(1];03 yra CITOCOOBI lro 3.12 bubmorexa [JOK

P Y%, ' https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHHUS
IIp.p Ne 3 mo teme «llonmyuenue u
26 cop6§ aHHE KHCIIOpo1a Ii;q CHHUE ero 8.12 bubmorexa [JOK
vp pOAa, 13yH ' https://m.edsoo.ru/ff0d4ae2
CBOMCTB»

97 Bonopon — anemeHT 1 npoctoe 10.12 bubnnoreka [JOK
BelecTBO. Haxoxaenue B npupojie ' https://m.edsoo.ru/ff0d4dd0
du3nYecKre 1 XMMUYECKUEe CBOMCTBA bubmuorexa [JOK

28 15.12
Bostopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo

bu6mmoreka [JOK

29 [lonsATHE 0 KHCIOTaX U COJAX 17.12 https://m.edsoo.ru/Ffod50d2

30 CriocoOsI osTydeHus: BOAOPOa B 99 12 bubnmoreka [JOK
naboparopuu ' https://m.edsoo.ru/ff0d4dd0
IIp.p Ne 4 o Teme «Ilonmyuenue n

31 coOupaHue BOJOpOIa, U3YUECHUE €ro 24.12 bubmorexa HOK

op AOPOAR, TEYH ' https://m.edso0.ru/ff0d4f42
CBOMCTB»
39 Mounsipabiit 00BEM razoB. 3akoH 99.12 bub6nuorexa [IOK

ABorazipo

https://m.edsoo.ru/ff0d542e



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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Brruucienns o0béMa, KOJIMYECTBA

bubmuoreka [JOK
33 BellecTBa rasa Io ero I/ISBCCTHO‘I.VIy 12.01 https://m.edsoo.ru/Ffod55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruucienus 00bEMOB ra30B 110 bubmuorexa [JOK
34 14.01
YPAaBHEHUIO PEAKLIMHI https://m.edsoo.ru/ff0d5708
35 dOu3nvecKkue 1 XUMUYECKHE CBOMCTBA 19.01 bubmuorexa [JOK
BOJBI ' https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHuil. [Tonstue 06 21,01 bubnnorexa [HOK
UHIIKATOPaX ' https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HacbieHHbie
37 u HZGL:HaCBIpeHHI)II; aCTBOPBI MHEIICCOBEUI 26.01 bubmorexa HOK
B PACTBOPEL. ' https://m.eds00.ru/ff0d5b40
JIOJIs1 BEIIECTBA B PACTBOPE
[Ip.p Ne 5 no Teme «lIpurortoBienue
38 aCTBOPOB C OTPECIIEHHON MacCOBOM 28.01 bubmmorexa [JOK
p B p p a ' https://m.edsoo.ru/ff0d5eba
JIOJICH pacCTBOPEHHOTO BEIIESCTBAY
39 KonTtponbHast padota Ne2 o reme 502 bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» ' https://m.edsoo.ru/ff0d6342
Okcupl: cocTaB, KJIacCupUKaIus, bu6mmoreka [IOK
40 4.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX 9.02 bubmmorexa LIOK
’ P ' https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bubnmnoreka [JOK
42 11.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XMUMHUYECKHE CBOMCTBA 16.02 bubnnoreka [JOK
OCHOBaHUU ' https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kmaccudukarnms, 18.02 bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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[TonydyeHue u XuMHUUECKHE CBOMCTBA

bubmuoreka [JOK

4 25.02
> KHUCJIOT >0 https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 cnocoérfl) HIE)JI )eHI/ISI XI/IMI/I‘-IZ(I))KI/IG 2.03 bubmmorexa [JOK
. - ’ ' https://m.edsoo.ru/00ad9474
CBOICTBa
[Ip.p Ne 6. Pemienue
SKCIEPUMEHTAIBHBIX 33724 M0 TEME bubnunoreka [HOK
47 4.03
«OCHOBHBIE KJIaCChl HEOPTAaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHECHUIN»
48 I'eneTnyeckas cBA3b MEXKAY KilacCaMu 11.03 bubnnorexa [HOK
HEOPraHWYECKUX COCAMHEHUN ' https://m.edsoo.ru/00ad9a50
. bubnuorexa [JOK
49 6006 16.03
O600IERKE 1 CHCTEMATH3AINMS SHAHMIA https://m.edsoo.ru/00ad9ch2
KonTponbnas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX 18.03 bubmorexa LHOK
i, P ' https://m.edsoo.ru/00ad9ela
COeTMHEHU I
[TepBbIe OMBITKY KIACCHPUKAITUN
51 XUMHYECKHX 3JIeMeHTOB. [ToHsITHE 0 23.03 bubmorexa HOK
' ' https://m.edsoo.ru/00ad9ffa
Ipynmax CXOJHBIX SJIEMEHTOB
[Tepuonnueckuii 3aKOH U
bu6mmoreka [JOK
52 [lepuonnyeckas cucreMa XUMHIECKUX 25.03
https://m.edsoo.ru/00ada52c
anemenToB /1. . Menaeneena
bubmuorexa [JOK
53 HepHozpt, rpyIIEL, MOATpYIIIIS 6.04 https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX 8.04 bubnmnoreka [JOK
saep. M3orombt ' https://m.edsoo.ru/00ada342
55 CtpoeHue 31eKTPOHHBIX 000JI04eK 13.04 bubnmuotexa [JOK

aTOMOB 3JICMCHTOB Hepno,unqecxoﬁ

https://m.edsoo.ru/00ada6bc
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cucremsl [. 1. Menneneena

XapaKTepI/ICTI/IKa XHUMHUYECKOI'o
9JICMCHTA I10 €0 IIOJIOXKCHHIO B

bu6mmoreka [IOK

15.04
56 [Tepuonnueckoit cucreme /1. U. 5.0 https://m.edsoo.ru/00ada824
MenpeneeBa
3nauenue [leprnoanyeckoro 3akoHa ajis
pa3BUTHS HayKu U nipakTuku. /. 1. bubnunoreka [HOK
57 .. 20.04
MenpeneeB — y4€HBIM, IEJAror U https://m.edsoo.ru/00ada96e
Ipa)KTaHuH
O06o00meHre u cucTeMaTr3aIus 3HaHUI
58 o Teme «llepuoamnueckas cucrema 22.04 bubmorexa LHOK
PHOA ' https://m.edso0.ru/00adb33c
.11 MenneneeBay
KonTponbnas pabota Ne4 mo teme
59 «CtpoeHue atoma. XUMHUUYECKas CBA3b) 27.04 bubmorexa [JOK
P y ' ' https://m.eds00.ru/00adb486
/ Beepoccuiickast mpoBepoydHas paboTa
DNEeKTPOOTPHUIIATETFHOCTh ATOMOB bubnuoteka [JOK
60 29.04
XUMHUYECKHUX DJIEMEHTOR https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
1 4 4,
6 OFHA XUMHHCCKaT CBASD 05 https://m.edsoo.ru/00adac34
KoBasienTHast mosisipHasi ¥ HEMoJIsIpHAS bubnunorexa [JOK
62 6.05
XMMHYECKasl CBA3b https://m.edsoo.ru/00adaab8
Crenenb okucnenus. OKUCTUTENH U bubnmoreka [JOK
63 13.05
BOCCTaHOBUTEIN https://m.edsoo.ru/00adaab8
OKHCITUTENTbHO-BOCCTAHOBUTEIbHBIC bu6mmorexa [IOK
64 18.05
peakuuu https://m.edsoo.ru/00adae28
65 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC 20.05 bubnmnoreka [JOK
peaxIun ' https://m.edso0.ru/00adb076
66 O06o01IeHre U cucTeMaTr3aIus 25.05 bubmuorexa [JOK
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3HAHUHI

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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9 KJIACC

KosaunyecTBOo 4acoB DJIeKTPOHHbBbIE
Jara nudpoBbie
Ne i/ Tema ypoka KonTpoabubie IIpakTuuyeckue p
Bcero U3y4eHus o0pa3oBaTre/ibHbIE
padoTshI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 [Tepnonuueckas cucrema 1 3.09 bubnnoreka [JOK
XMMHYECKHUX 3j1eMeHToB 1. U. ' https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOICTB XUMHUYECKUX JIEMEHTOB 1 4.09 bubmmorexa [JOK

i ' https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
Kiaccudukanus 1 HOMEHKIIaTypa bubnuorexa [JOK

3 1 10.09
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl XUMUYECKOM CBS3H M TUIIBI 1 11.09 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIETOK ' https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUi 1 1 17.09
OCHOBHBIX pa3/iesioB Kypca 8 Kiacca»

5 Knaccugukarus Xxumuueckux 1 18.09 bubnnorexka [JOK
peaxkLyii 10 pa3IuYHbIM IIPU3HAKAM ' https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eaxkiun. IToHsITHE O TOMOT€HHBIX U 1 24.09 bubmmorexa LOK
P ] ' https://m.edsoo.ru/00adbe9a
TeTePOTEeHHBIX PEAKIIHSIX
[ToHsITHE O XUMUYECKOM PAaBHOBECHH.

bu6mmoreka [JOK
8 ®DakTopHkI, BIUSIONIUE HA CKOPOCTh 1 25.09

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28¢c
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XUMHUYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

1.1
o peakuuu 0 https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 ncconuanuu. CHIbHEIE U cl1a0bIe 2.10 bubmorexa [IOK
A HHATH: ' https://m.edso00.ru/00adcd68
3JICKTPOJIUTHI
bubmuoreka [JOK
11 41 I 8.10
OHHBIC YPABHCHIT peariti https://m.edsoo.ru/00add448
XuMHYeCKHEe CBOMCTBA KUCIIOT U
12 OCHOBAHMI B CBETE IPEACTABICHUI 9.10 bubmorexa HOK
puﬂ ' https://m.edso00.ru/00add5d8
00 2JIEKTPOIIUTUYECKON JUCCOIHAIIIHI
XHUMHUYECKHE CBOMCTBA COJICH B CBETE Bu6 LIOK
n0InOTEKA
1 I 15.1
3 npescTaseHiii 06 . 5.10 https://m.edsoo.ru/00add8h2
AJICKTPOJIUTUYECKON JUCCOIHAITIHI
. bubnuoteka [JOK
14 IT 16.1
OHATHE O THAPOIH3E CoIeH 6.10 https://m.edsoo.ru/00add9d4
KonTponsHnas pabora Ne2 no teme
15 «IIIEKTPOIUTHYECKAS TUCCOIMALHS 22.10 bubmmorexa HOK
P ' ' https://m.edsoo.ru/00addd12
XUMHUYECKUE PEAKIIUU B paCTBOPAX)»
[Ip.p Ne 1. «Pemenue bubnuoreka [IOK
16 23.10
AKCIEPUMEHTAIBHBIX 3a7a4) https://m.edsoo.ru/00addbfa
bubmuorexa [JOK
17 . 511
OO1mas xapakTepucTHia rajoreHos https://m.edsoo.ru/00addec0
XUMHYECKUE CBOMCTBA HA TPUMEPE bubnmoreka [JOK
18 6.11
XJjopa https://m.edsoo.ru/00addfe2
XnopoBogopoa. ComnsiHast KHUCIIOTa,
. bubnmuotexa [JOK
19 XUMUYECKHE CBOWCTBA, MOJTyUYEHUE, 12.11

MMPUMCHCHUC

https://m.edsoo.ru/00ade104
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[Ip.p Ne 2 no Teme «llomyuenue

. N bubnmoreka [JOK
20 COJ'IiIHOI/I KHCIIOTBI, U3y4eHUE e& 13.11 https://m.edsoo.ru/00ade348
CBOICTB»
Borurcnenus o ypaBHEHUSIM
21 XUMHUYECKUX PEAKIIUN, €CIIH OQUH U3 19.11 buGnnorexa [IOK
p ’ ' https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
OO0m1as XxapaKTepuCTHUKa 3JIEMEHTOB bubnunoreka [HOK
22 20.11
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.
23 Haxo>1<p eHHue ce LIII Hq::é c:e I/IHel:II/Iﬁ 26.11 bubmorexa LHOK
A P A ' https://m.edsoo.ru/00ade64a
B IIpHUpOJIe
24 XUMUYECKHE CBOMCTBA CEPhI 27.11
CepoBoaopoi, ctpoenue, pu3nuecKkue bubnnoreka [JOK
25 . 3.12
Y XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
26 (1)1/131451301(1/15 " xm\fnqecxne CBOICTBa 412 bubnuorexa LIOK
’ ' https://m.edsoo.ru/00adea28
pUMEHEHUE
XUMUYECKOE 3arpsi3HEHNE
27 OKPY’KaOILIEH Cpeabl COETUHEHUSIMU 10.12 bubmmorexa HOK
by P ' https://m.edsoo.ru/00adec8a
CepbI
08 Brruuciienne MaccoBoii JOJIH BRIXOIa 11.12 bu6mmoreka [JOK
MIPOJIYKTa PEaKIINH ' https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCTHKa dJIEMEHTOB bubnmnoreka [JOK
29 17.12
VA-rpynmnsl. A30T. https://m.edsoo.ru/00adeeab
AMMHUak, ero ¢puznyeckue u
30 XUMUYECKHE CBOWCTBA, MOJTYyYEHUE U 18.12 bubmmorexa [OK
» OIYH ’ https://m.edsoo.ru/00adf004
MPUMEHEHUE
31 [Ip.p Ne 3 mo teme «Ilomyuenune 24.12 bubmmoreka [IOK
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aMMH1aKa, U3y4CHHueC €ro CBOMCTB»

https://m.edsoo.ru/00adf180

A3oTHas kuciora, e€ pusnueckue u

bu6mmoreka [IOK

32 XUMHUUYECKHUE CBOMCTBA 25.12 https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJICH
33 aMMOHHS B KaueCTBE MUHEPAIHLHBIX 14.01 buGnnorexa LIOK
. p ' https://m.edso00.ru/00adf518
yIOOpEeHMIA.
®dochop. Okcun dhocdopa (V) u bubnmoreka [JOK
34 15.01
docdopHas KkucaoTa. https://m.edsoo.ru/00adf68a
35 Hcnons3oBanue pochatos B 2101 bubnuoreka [IOK
KayeCTBE MMUHEPAJIbHBIX y100pEHUI. ' https://m.edsoo.ru/00adfc20
Vraepon, pacpocTpaHeHHE B
36 npu z i[ gmnli){em(ie 1 XUMUYECKHE 22.01 bubmorexa HOK
p P e ' https://m.edso00.ru/00adfd9c
CBOMCTBA
Okcuasl yriepoaa. JKOJIOTHYECKHE
37 o 06J'IIICM}B’IF C]‘iBI;.HHLIe C OKCHIOM 28.01 bubmmorexa HOK
p ’ a ' https://m.edsoo.ru/00adfebe
yrinepoaa (1V)
" bubnuoteka [JOK
38 YrojabpHas KUCIIOTA U €€ COJIH 29.01 https:/m.edsoo.ru/00ae027e
IIp.p Ne 4 o reme "Ilonyuenue
39 IJ)IEKI/ICHOFO rasa Kaqu:BeHHaﬂ 4.02 bubmmorexa HOK
T ’ | ' https://m.edsoo.ru/00ae054e
peaxius Ha KapOOHAT-UOH
[TepBoHaYaTEHEIEC TOHATHS 00
40 OpPraHNYECKUX BEIIECTBAX KAK O 5.02 bubnmorexa [IOK
p m ' https://m.edsoo.ru/00ae080a
COCIMHEHUSX YTIIepoaa
. bubnmoreka [JOK
41 K 11.02
DEMHHILH €TO COCMMHCHIA 0 https://m.edsoo0.ru/00ae0bf2
42 [Tp.p NoS. Pemienue 12,02 bub6nuorexa [IOK

OKCIICPUMCHTAJIBHBIX 3a/a4 110 TEME

https://m.edso0.ru/00ae0el8
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«Baxuenne HeMeTalJIbl U UX
COETMHEHU S

KonTtponsnast padora Ne3 o reme

bu6mmoreka [IOK

43 «BaxHeinme HeMeTauIbl U UX 18.02 https://m.edsoo.ru/00ae103e
COCTUHEHUS
bu6mmoreka [IOK
44 OO6m1as XxapakTepucTUKa METAJLIOB. 19.02 https://m.edsoo.ru/00ae1156
MerTanmuyeckast CBSI3b U
45 MeTaJUIHUecKas KpUCTalInuecKas 25.02 bubmorexa HOK
i p ' https://m.eds00.ru/00ae1156
pemrérka.
. bubmuorexa [JOK
46 XHUMHYECKHE CBOMNCTBA METAJLIOB. 26.02 httos://m.edsoo.ru/00ae1278
DIIEKTPOXUMUYECKUN P bubnnoreka [JOK
47 5 4,03
HaIpSHKEHUN METaJIOB https://m.edso0.ru/00ae14b2
48 O6111e crnocoObl MoTy4eHHUs 5.03 bubmmorexa [IOK
MeTaiyoB. CIijiaBbl. ' https://m.edsoo.ru/00ae14b2
bu6mmoreka [IOK
49 [TonsiTHe 0 KOPPO3UM METAIIIOB 11.03 https://m.edsoo.ru/00ae15e8
bu6mmoreka [IOK
>0 [Henorrsie MeTamte: 12.03 https://m.edsoo.ru/00ae15e8
51 OKcubl ¥ THAPOKCH]IBI HATPHS U 18.03
KaJus
59 [[lemouHO3eMeNbHBIE METAIIITBI — 19.03 bubnmoreka [JOK
Kb U MarHui ' https://m.edso00.ru/00ae1886
. bubnmnoreka [JOK
53 Baxkueiiime coefuHEHNS KaIbIUS 25.03 https://m.edsoo.ru/00ae1ae8
54 O06o01IeHre U cucTeMaTr3aIus 96.03 bubmuorexa [JOK

3HAHUH

https://m.edsoo.ru/00aelc64



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64

JKEcTKoCTh BOJIBI M CLIOCOOBI €€ bubmuoreka [JOK
55 8.04
yCTpaHEHHUS https://m.edsoo.ru/00aelc64
[Ip.p Ne 6 mo Teme "XKEcTkoCTh BOABI bubnuoreka [IOK
56 . " 9.04
Y METOJIbI €€ yCTpaHEHUs https://m.eds00.ru/00ae1d86
bu6mmoreka [IOK
v A N 15.04
> JTOMIHITH 50 https://m.edsoo.ru/00ae35e6
58 AmMdoTepHbIE CBOMCTBA OKCHIA U 16.04
THAPOKCH]IA
bubmuorexa [JOK
59 K 22.04
eIeso https://m.edsoo.ru/00ae3de8
60 OKcubl, THAPOKCHUIBI U COJIU Keje3a 93.04 bu6mmorexa [IOK
(1) u xenesa (1) ' https://m.eds00.ru/00ae1750
61 O6OGI£IGHI/I€ Y CUCTEMATH3aLHs 2904
3HAHUN
ITp.p Ne 7. Pemenue
62 BKCHGPH\IE/IGHT&]'II)HBIX 3a/1a4 110 TEME 30.04
«Baxknenne MeTaisl ¥ UX
COEIUHEHUS
Borurcnenus o ypaBHeHUAM
XUMUYECKUX PEaKIUid, ECIIM OJIUH U3 bu6mmoreka [JOK
63 6.05
peareHTOB J1aH B U30BITKE WJIH https://m.edso00.ru/00ae3f50
COJICPKUT TIPUMECH.
KonTtponbhas padora Ne4 o reme
64 «BaxxHel11e MeTaIIBI U UX 7.05 bubmmorexa [IOK
' https://m.eds00.ru/00ae4270
COEIUHEHUS
65 BemecrtBa u maTepuainsl B 13.05 bu6mmorexa [IOK
MMOBCETHEBHOM KU3HU YeJIOBEKA ' https://m.edso0.ru/00ae4270
66 XUMHYECKOe 3arpsi3HeHUE 14.05 bubmmoreka [JOK
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OKpY>Karollen cpeabl

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

67 Ponb xumuu B penieHun 1 20.05 bubnnoreka [HOK
9KOJIOTHYECKUX MPOOIIEM ' https://m.edsoo.ru/00adb33c
. bu6mmoreka [IOK
68 0O00011eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1 21.05 httos://m.edsoo.ru/00adach?
OBILEE KOJIMYECTBO YACOB I10 68
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

8 KJIACC
Kon "
IIpoBepsiemble mNpeAMeTHbIE Pe3yJbTATHI OCBOEHHUSI OCHOBHOI
NpoBepsieMoOro .
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT0 00111er0 00pa30BaHusI
pe3yJbTara
1 [To Teme: «IlepBoHauaIbHBIE XUMHUUECKUE TOHITHS
pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TIOHSTHH: aToM,
MOJICKYJIa, XUMHUYECKHH D3JIEMEHT, IPOCTOE BEHIECTBO, CJIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BAJIEHTHOCTD,
OTHOCHUTENIbHAs aTOMHasi M MOJIEKYJIspHas Macca, KOJIMYECTBO
11 BEIIECTBAa, MOJb, MOJSIpHAs Macca, MaccoBas [0Ji1 XUMHUYECKOTO
DIIEMEHTa B COEIMHEHUU, MOJIAPHBIM OO0BEM, XMMHUYECKas peaKius,
KIaCCU(UKALMSA  PEAKIHMA:  PEaKlUu  COCAMHCHUS,  PCaKIHH
pa3joXKeHUs, pEaKIUu 3aMEIICHUs, PEaKIuH OOMEHa, 2JK30- |
SHJIOTEPMHUUYECKUE PEAKIMH, TEIUIOBOW 3 (HEeKT peakiuu, pacTBOp,
MaccoBasi JI0JIs BelecTBa (IMPOLIEHTHAs KOHIICHTPAIIHs) B paCTBOPE
12 WJTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX TOHATUU H
' MIPUMEHSITh OTH TOHSTHUS TIPU OIIMCAHNUH BEIIECTB U UX MPEBPAIICHUH
13 WCIIONIb30BaTh XUMHYECKYI0 CHMBOJHUKY JUIS COCTaBIeHHS (HOopMyI
' BEIIECTB U YPaBHEHUN XUMHUYECKUX peaKInui
pacKpbIBaTh  CMBICT  3aKOHOB COXPAaHEHHS MacChl  BEIIECTB,
1.4 MOCTOSTHCTBA COCTaBa, AaTOMHO-MOJICKYJSIDHOTO YYCHHS, 3aKOHA
ABoraapo
15 OTPEJCNATh  BAJICHTHOCTh aTOMOB  JJIEMEHTOB B  OWHApHBIX
' COCIMHEHUSX
16 KIACCU(PUIIUPOBATh XMMHUUYECKHWE PEAKIUH (10 YHUCIy U COCTaBy
' YUaCTBYIOIINX B PEAKIIUH BEIIECTB, IO TETIOBOMY (P HEKTY)
17 BBIYHCIIATH OTHOCHTEIBHYIO MOJICKYISIPHYIO W MOJSIPHYIO MAacChl
' BELIECTB
18 BBIYHCIIATH MAcCOBYIO JIOJNIFO XMMHYECKOTO JJIEMEHTa Mo (opMyIie
' COE/IMHEHNH,
1.9 BBIUHCIISTH MAaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE
MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI MMO3HAaHUS — HaAOJIO/IEHHE,
1.10 W3MEPEHHE,  MOJCIMPOBAaHUE,  OKCIEPUMEHT  (peajbHbIi |
MBICJICHHBIN )
2 ITo Teme: «BaxxHeiire npeaCTaBUTEIM HEOPTAHUYECKUX BEILIECTBY»
21 pacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX TIOHSTUW: OKCH],

KHUCJI0Ta, OCHOBAaHUC, COJIb




2.2

ONpEAEATh MPUHAAICKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy
coeMHeHu# no popmMynam

2.3

2.4

KJIACCU(UITUPOBATH HEOPTAHUICCKUE BEIIECTBA
XapaKkTepu3oBaTh (ONHUCHIBaTH) OOIIME XHMHUYECKHE CBOICTBa

BEIIECTB Pa3jIMYHbIX KJIACCOB, MOJTBEPKJasi ONKCaHUE MPUMEpPaMHU
MOJICKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOLIUX XUMHUYECKUX PEAKIIHiA

2.5

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX
KauyeCTBEHHOI'O0 COCTaBa, BO3MOXXHOCTH IPOTEKAHUS XHUMHUYECKUX
MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

2.6

2.7

CIEelIOBaTh IPAaBWJIAM  IIOJIb30BAHMUS XUMHUYECKOM IIOCYIOM H
1a00paTOpPHBIM 00OPYIOBAaHHEM, a TaKXKe NpaBWIaM OOpAIICHUS C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKLIHMSMHU I10 BBIIOJHEHHIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB IO MOJYYEHHIO M COOMPAHUIO
ra3oo0pa3HbIX BeIIECTB (BOJAOPOAAa M KHUCIOPOJA), MPUTOTOBIICHUIO
pacTBOpPOB C OHpeAeNEéHHOM MaccoBOM Joied pacTBOPEHHOIO
BEIIIECTBA, MJIAHUPOBATH U IPOBOJUTH XUMHUECKUE SKCIIEPUMEHTHI 110
pacro3HaBaHMIO PAcCTBOPOB IIEJOYEH M KUCIOT € IOMOIIBIO
WH/INKATOPOB (JTaKMyC, (eHONIPTATCHH, METUIIOPAHXK U JAPYTHUE)

MMpOBOANUTDH paC‘léTH 110 YPaBHCHHUIO XHUMHYIECKON peaKknuuu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmogmueckas cucrema
xumuueckux snemeHtoB JI. M. MenneneeBa. CTpoeHue aToMoB.
XI/IMI/ILICCKaSI CBA3b. OKI/ICJ'II/ITCJ'IBHO-BOCCTaHOBI/ITeJ'II)HI)IC pCaKHI/II/I»

3.1

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHMX IOHATUH: SIpO aroma,
AIIEKTPOHHBIA CJIOM aToMa, aTOMHas oOpOuTadb, paguyc aroma,
XUMHYECKasd CBA3b, IMOJIIpHAad W HCIOJIIpHAad KOBAJCHTHAA CBA3b,
JJIEKTPOOTPULIATEILHOCTE, HWOHHAs CBA3b, HOH, KaTWUOH, AaHWOH,
CTCIICHb OKHCJICHUA

3.2

3.3

KJ'IaCCI/I(I)I/II_II/IpOBaTB XUMHUYCCKUE 3JICMCHTDI

OINHKCHIBATh M XapaKTepHu30BaTh TabnuuHyto ¢Gopmy Ilepuoanueckoii
CHUCTEMBl XMMHYECKHMX DJIEMEHTOB: pa3iuyaTbh MOHATUS «TJIaBHas
noarpynna (Arpynma)» u «mobouyHas mnoarpynmna (brpymma)y,
«MaJbiey U «OO0bIINe» MeproIbl

3.4

packpsiBaTh cMbica Ilepmoamueckoro 3akona [[.M. Menneneena:
JIEMOHCTPUPOBATH TOHUMAaHUE NMEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX DJIEMEHTOB OT HUX mojoxeHus B Ilepumoanueckoit
CUCTEME

3.5

COOTHOCUTh  00O3HAUCHHUs, KOTOphIE HMMEIOTCI B  TaOJHIe
«Ilepuoamyeckas cucreMa XUMHUYECKUX 3JIEMEHTOB J.N.
MenpeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKUX DJIIEMEHTOB (COCTaB W 3apsii sapa, oOIee Yucio
AIIEKTPOHOB U PaCIpeACTICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

OmnpeaciIsATh CTCIICHDb OKHCJICHUSA 9JICMCHTOB B 6I/IHapHBIX




COCAUMHCHUAX

OnpeaciIsATL BU] XHUMHYECKOU CBSI3U (KOBaJ'IeHTHaSI n I/IOHHaH) B

37 HEOPraHMYECKUX COEAMHEHUIX
9 KIIACC
Kon .
IIpoBepsiemble mnpeAMeTHbIE Ppe3yJbTaTbl OCBOCHHSI OCHOBHOI
NpoBepseMoro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJabTrara
1 ITo Teme: «BeniecTBo U XUMHYECKas pEAKLUS)
pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX IOHSATHH: pacTBOp,
ANEKTPOJIUTHI, HEANEKTPOJIUTHI, 3IICKTPOIUTHYECKAsT JIUCCOLMALINS,
peaKuu MOHHOTO OOMEHa, KaTalu3arop, XMMHYECKOEe pPaBHOBECHE,
oOpaTtumble u HEoOpaTUMbIE peakuuu,
11 OKHCIIUTEIIbHOBOCCTAHOBUTEIIbHBIE peakuuu, OKHCIIUTENb,
BOCCTAHOBUTEJb, OKHMCIEHHE UM BOCCTAHOBIICHHE, aJUIOTPOIINS,
aMm(pOTEepHOCTh,  XMMHYECKas  CBs3b  (KOBAICHTHAs, HWOHHA,
MeTaJlJIM4ecKasi), KpUCTaJUIMUecKas pemETKa, CIUIaBbl, CKOpPOCThb
XUMHUYECKON peaKkluu
19 WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHUYECKUX MOHATUH U
' MPUMEHSITh 3T MOHATHUS IPU ONMCAHNU BEIIECTB U UX MPEBpallleHUu
COCTaBJIATh YPAaBHEHUS JIIEKTPOJUTHYECKON IUCCOLUALMM KHUCIIOT,
1.3 LICJI0YEH U COJIEH, IOJIHBIE M COKPALIEHHBIC YPAaBHEHUs DPEaKLUU
MOHHOT0 OOMeHa
14 pPacKpbIBaTh CYIIHOCTb OKHCIMTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIUI
' MOCPEJICTBOM COCTABIICHUS 3JIEKTPOHHOTO OallaHCa ITHX peaKIuii
1.5 MIPOBOAMTD PACcU€ThI MO YPABHEHUIO XUMUYECKON peaKkIuu
5 ITo temam: «Hemeramibl u uUX coeguHeHMs» U «MeTaunsl U UX
COCIMHEHUS»
XapaKTepU30BaTh (OMUCHIBATH) 00IHE U CICTU(PUIECKUE XUMUIECKIE
51 CBOMCTBA IIPOCTBIX M CIIOKHBIX BEUIECTB, IOJATBEP)KIAasi ONUCAHHE
' IIPUMEpPaMHU MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHHI COOTBETCTBYIOLINX
XUMHUYECKHUX PEaKIIUN
59 COCTaBJISITh YPAaBHEHHUs PEAKLMM, MOATBEPKIAONINX CYIIECTBOBAHUE
' TEHETUYECKOM CBA3M MEX1Y BEIIECTBAMH PA3JINYHBIX KJIACCOB
IIPOrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX CTPOCHMSI,
2.3 BO3MOKHOCTH NMPOTEKAHUSI XUMUYECKUX MPEBPALICHUN B Pa3IMYHBIX
YCIIOBHSIX
24 cleoBaTh IpaBWJIaM  IIOJb30BAaHUS XUMHUYECKOW TIOCYlIOH H

71a00paTOpHBIM 00OPYIOBAaHHEM, a TaKXKe MpaBUJIaM OOpAIICHUs C




BEILIECTBAMU B COOTBETCTBUU C HMHCTPYKLUMSIMHU TIO BBITOJIHEHUIO
71a00PaTOPHBIX XMMHUYECKHUX OMNBITOB MO MOJIYYEHHIO U COOMPAHMIO
ra3o00pa3HbIX BEIIECTB (aAMMHUaKa U YIIIEKUCIIOro Tra3a)

IIPOBOJUTH pPEAKUUH, IOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB
pPa3IMYHBIX BELIECTB: pPACIO3HABATH OIBITHBIM IIYTEM XJIOPHJ-,

2.5 Opomuza, womuna, kapbonar, ¢ocdar, cunmkar, cyiabdar,
TMIPOKCUIMOHBI, KaTHOHBl AMMOHUS, MOHBI HM3YYEHHBIX METAJIOB,
IIPUCYTCTBYIOIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB

3 ITo Teme: «XuUMHS U OKpYXKaKoLas cpeaar

31 pacKpbIBaTh CMBICI OCHOBHBIX XMMHM4YecKMX moHsatui: IIJIK

' BEULIECTBA; KOPPO3HsI METAIIOB
IPUMEHSTh OCHOBHBIE OIEpAIlMM MBICIUTEIBHON JEATENIbHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, O0OOIIEHUE, CHUCTEeMaTU3alUIo,

3.9 BBISIBJICHHE IIPUYMHHO-CJICICTBEHHBIX CBS3€H — [UIA U3Y4YEHHUS

CBOICTB BELIECTB M XUMHUYECKHX pEaKIHii, eCTeCTBEHHOHAyuYHbIE
METOJbl TIO3HAHWS — HaONIOJIeHUEe, W3MEpEHUe, MOJICIHPOBaHHE,
HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




8 KVIACC

Kon

ITPOBEPAEMBIE JIEMEHTBI COAEPKAHUA

IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS

1

1.1

1.2

HepBOHa‘-IaJIBHBIG XUMHWYCCKUC ITOHATHUA

[Ipeamer xumuu. Pons XMMUM B KM3HU 4YeIOBeKa. XHMHS B CHUCTEME HayK.
Tena m BenlecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHUE
BEILIECTB

IlonsiTHEe O MeTOAax MO3HAHUSA B XMMUM. UHCTHIEC BEIIECTBA U CMECH. Crioco05b1
pasaciICHUus cMmecen

1.3

1.4

1.5

1.6

ATOMBI W MOJEKYJbl. XHUMHUYECKHE 3IeMEHTbl. CHUMBOJIBI XMMHUYECKUX
351eMeHTOB. [IpocTbie U Ci10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

XuMuueckas Q)opMyna. BanieHTHOCTE ATOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA coCTaBa BCIIICCTB. OTtHOCUTENIbHAS aTOMHasd Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasg Macca. MaccoBas 10 XUMHAYECKOT'0 3JICMCHTAa
B COCIMHCHUUA

KonnyectBo BemectBa. Moab. MossipHas Macca. B3aumocBs3b KonM4ecTBa,
Macchl M YHCIa CTPYKTYPHBIX €IWHMIl BemiecTBa. Pacuérel mo dopmynam
XUMHYECKHX COCIUHEHUM

dusznyeckue U XUMHYECKHE SBICHHUS. XUMHUYECKas peaknus nu e€ IMPU3HAKH.
3akoH COXpPAHCHUS MaCChbl BEIICCTB. XHUMHYECKHE YpaBHCHHA. KJ'IaCCI/I(bI/IKaI_[I/IH
XUMHUYCCKHUX peaKLII/Iﬁ (CO@I[I/IHGHI/IH, Ppa3JI0KCHUA, 3aMCILICHN A, O6M€Ha)

1.7

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOM MOCY0H, C MpaBUjIaMu
pabotrel B jaboparopuu u TpuéMamMu oOpaimieHuss ¢ J1abopaTOpHBIM
o0opy/soBaHWEM, H3ydye€HHE U ONUcaHue (U3MYECKUX CBOWCTB 00pasiioB
HEOpPraHMYECKUX BEIIeCTB, HaOmoaeHue ¢u3nueckux (MIaBJICHHE BOCKa,
TasHHE JIbJla, PACTUPAHUE caxapa B CTYINKE, KUIEHUE U KOHACHCAIUsl BOJbI) U
XUMUYECKUX  (TOpeHHE  CBEYM, MPOKATMBAHME MEIHOM  IMPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHCIIOTOW) SBJIEHWUW, HAOMIOIEHWE W OIHCaHWe
MPU3HAKOB TMPOTEKaHUSA XUMHUYECKHX peakmuii (pa3jokeHue caxapa,
B3aMMOJICHICTBHE CEpHOM KHUCIOTBI C XJIOPUJIOM Oapusi, paslioKeHUe
ruapokcuaa menu(ll) nmpu HarpeBaHuu, B3auMoIEHCTBUE XKelle3a C pacCTBOPOM
commu meau(ll), n3yuenne cmocoOoOB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,
bunbTpOBaHUe, BHIMMAPUBAHUE, TUCTHILISAIMS, XpomaTtorpadus), MpoBeaeHUE
OUMCTKHU MTOBaPEHHOM coyn, HAOMIOIEHUE U OTIICAHHUE PE3yIbTAaTOB MIPOBEICHUS
OMBITA, WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3/JaHHE Mojenei
MOJIEKYJ (IIapOCTEPKHEBHIX )

Baxueiiue npeacrtaBuTeIn HEOPraHUYECKUX BELIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3zmyxa. Kuciaoponm — aneMeHT U mpocToe
BenlecTBo. HaxoxaeHue kuciaopoja B mpupoje, Gu3nueckue M XUMHUYECKHe
cBorictBa (peakumu ropeHus). Oxcunbl. [lpumenenue kuciopoga. CrocoOb




IOJIy4YEHHUs] KUCJIOpoAa B J1adopaTopuu M IpOMbIIIIEHHOCTU. Kpyrosopot
Kucaopoja B mpupojie. O30H — aIoTporHas MoAupUKalus KUCIopoia

2.2

2.3

2.4

TennoBoil > PeKT XUMUIECKOH peaKIy, TEPMOXUMUYECKHAE YPAaBHEHHS, IK30-
Y DHJIO0TEPMUYECKUE PeaKUK. TOIUIMBO: yrojib U MeTaH. 3arpsA3HEHHUE BO3/1yXa,
yCHJIEHUE TTAPHUKOBOTO 3 eKTa, pa3pylieHne 030HOBOTO CIIOS

Bonopon — aneMeHT u mpocroe BemiecTBo. HaxoxaeHue Bogopozia B MPUPOJIE,
busndyeckne W XUMHYECKHE CBOMCTBA, IPHUMEHEHHUE, CIOCOOBI TOTYYCHUS.
Kucnore! 1 conn

Monsipablii 00BEM ra3oB. PacuéTel o XUMHUYECKUM YpPaBHEHHSIM

2.5

®usnyeckue cBoWcTBa BOAbl. Boma kak  pactBopuTens. PacTBOpBL
HacelieHHbple 1 HEHACBIILIEHHBIE PACTBOPBI. PaCTBOPUMOCTH BELIECTB B BOJE.
MaccoBasg nmons Bemecrsa B pacTBOpe. XHUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B Npupojie M B XKM3HU uenoBeka. KpyroBopor
BOABI B IpUpoJe. 3arpsA3HEHHE NpUPOAHBIX BoA. OxpaHa M OYMCTKA
MPUPOJIHBIX BOJ

2.6

Knaccupukanus Heopranmueckux coeaumHeHuid. Oxcuabl. Kiraccudukamms
OKCHJIOB: cojieoOpa3yromue (OCHOBHBIC, KHCJIOTHBIC, aM(OTepHbIE) U
HeconeoOpasytomue. HomeHkmarypa okcuaoB. Du3nyecKkue M XUMHYECKUE
cBoiicTBa OKcUAOB. [lonydyeHue okcumoB

2.7

OcHoBanus. Knaccudukanuss ocHoOBaHMM: WIENOYM U HEPacCTBOPUMBIE
ocHoBaHus. HomeHnkiarypa ocHoBaHui. PU3NYECKUE U XMMHYECKHE CBOMCTBA
ocHoBaHui. [Torydenne ocHoOBaHMMI

2.8

2.9

Kucnotel. Knaccudukamus kucnor. Homenknatypa kuciaor. Dusnyeckue u
XAMHUYECKHE CBOMCTBA KHUCIOT. Pan aktuBHocTu MeTauioB H.H. bekerosa.
[Tonyuenune kucior

Comu. Homenknatypa coneil. @u3znueckre M XMMHUYECKHME CBOWCTBA COJIEH.
ITony4yenue coiuen

2.10

I'eneTmueckas CBSI3b MEXKAY KilaCCaMU HECOPraHUYCCKUX COG}II/IHeHI/II\/'I

2.11

XUMHYECKUN  AKCIEPUMEHT: KAayeCTBEHHOE ONpENEJICHUE  COJAEpKaHUA
KHCTIOpOJia B BO3/yXe, IMOJIyueHHe, coOupaHue, pacro3HaBaHHE U U3YyYEHUE
CBOICTB KHCI0poJa, HaOMIOeHNEe B3aUMOAECUCTBUS BEILECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M MpeKpallleHus ropeHust (mmoxkapa), 03HaKOMIIEHHUE C
oOpa3lilaMu OKCHJOB U ONHMCAHME WX CBOMCTB, IMOJIydeHHE, COOUpaHHeE,
pacro3HaBaHWe W W3YYEHHE CBONCTB BoAOpoAa (TOpeHHe), B3aUMOICHCTBHE
Bojiopoza ¢ okcunoMm Meau(ll) (Bo3MOXXKHO HCTIONB30BaHKE BUEOMATEPHAIIOB),
HaOmo/ieHue 00pa3loB  BEMIECTB KOJMYECTBOM | MOJb, WCCIEAOBaHUE
OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C Pa3IMYHOW PACTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MacCOBOW J0JIEN pacTBOPEHHOTO
BEIIECTBa, B3aMMOJEWUCTBHE BOJBI C MeTaJIaMu (HaTpUeM U KajbIHeM)
(BO3MOXHO HCMOJb30BaHUE BUICOMATEPHUATIOB), OIpPENIEICHUE PaCTBOPOB
KUCJIOT U IHEJOYeld C TOMOIIBI0O HMHIMKATOPOB, HCCIEIOBaHHE 00paslioB
HEOPraHWYECKUX BEIIECTB pPa3jIMYHbIX KIJIACCOB, HaONIOJICHUE W3MEHEHUs




OKpacKM HHAMKATOPOB B pPAcTBOpax KHUCIOT M LIEJIOYEH, U3y4YeHUE
B3aumoeicTBus okcuga meau(ll) ¢ pacTBopoM CepHOW KHCIOTBI, KHUCIOT C
MEeTaJJIaMH, PEaKIMil HEUTpaJIUu3alliu, OJIy4YEHHE HEPACTBOPUMbBIX OCHOBAHUMH,
BBITECHEHHME OJHOTO MeTalljla JPyruM M3 pacTBopa COJIM, pEIICHUE
AKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BaxHelinne Kiacchl HEOPraHMYECKUX
COCIIMHECHMI

[Tepnonnueckuii 3akoH u llepuoguyeckas cucTeMa XHMHYECKHX 3JIEMEHTOB
.M. MenneneeBa. CtpoeHue atoMoB. XUMHUYECKas CBs3b. OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUU

3.1

[lepBbie TOMBITKK KJIACCH(UKAUKA XUMHUYECKUX dieMeHToB. [lonsTue o
IPYIIax CXOJHBIX AJIEMEHTOB (ILEJIOYHbIE W IIETOYHO3EMENIbHBIC METAJLIBI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yloT amdoTepHbIe
OKCHJIbI ¥ TUAPOKCUIBI

3.2

[Iepnoanueckuii 3axoH. [leproauueckas cucreMa XUMHYECKUX 3ieMeHToB [1.1.
Menneneesa. Koporkonepuoanas 51 JUIMHHOTIEPUOIHAS (bopmbI
[lepnoanueckoit cucrembl XuMmuueckux anemeHToB J[.M. Menneneesa.
ITepuonsl u rpynnel. PU3NYECKUII CMBICI IOPSAAKOBOTO HOMEpPA, HOMEPOB
IEpUOJA U IPYIIIbI JJIEMEHTA

3.3

Crpoenue atomoB. CocraB aToMHbIX anep. M3ortonbl. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0YeK aTOMOB TMepBbIX 20 XUMHUYECKHX DJIEMEHTOB
[Tepnoanueckoit cucremel .M. MenneneeBa. XapakTepuCTHKAa XUMHUYECKOTO
3JIEMEHTA 110 €ro MonoxeHuro B [lepuonuueckoii cucreme /.M. Menneneesa

3.4

3aKOHOMEPHOCTH HW3MEHEHHUsl pajuyca aToMOB XHMHMUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX M HEMETaJUIMYECKMX CBOMCTB IO TPYIIaM M IEPUOJAM.
3nauenue [lepumoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKHX
AJIEMEHTOB I pa3BUTUA HAayku W npaktuku. [.MI. MeHneneeB — y4€HbId H
rpaXKAaHUH

3.5

3.6

3.7

9 KIIACC

Xumudeckasi cBsizb. KoBaneHTHas (MOJspHasT W HEMOJsApPHAs) CBS3b.
DIIEKTPOOTPUIIATETLHOCTh XUMHYECKUX 3J1€EMEHTOB. MIOHHAs CBS3b

Crencub okucieHus. OKHCIUTECIFHOBOCCTAHOBUTEIBHEIC PCaKuu. HpOLICCCBI
OKHUCJICHUS B BOCCTaHOBIICHUSA. OKHUCIUTEIN U BOCCTAHOBUTEIIH

XVUMHYECKUH JKCIEPUMEHT: H3Yy4YeHHE O0O0paslloB BELIECTB METAIOB H
HEMETAJUIOB, B3aUMOJEUCTBUE THUAPOKCHAA LMHKA C pacTBOpaMU KHUCIOT U
LIeJI0YEH, MPOBEIEHUE OIBITOB, MIUIFOCTPUPYIOLIUX IPUMEPHI OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakIiii (ropeHue, peakliuu pa3iokKeHUs, COSAUHEHHS)

Kon

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

1

BemectBo 1 xummndeckas peakuus. [loBropenue

11

IIepnonnueckut 3akoH. lleproauyeckas cucrema XMMU4YECKUX d1emMeHToB JI.1.
MenpneneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB




XUMHUYCCKUX DJBJICMCHTOB [MCPBLIX TpéX NnepruoaoB, Kajivsda, KaJlbllUd MU HUX
COG,Z[I/IHGHI/Iﬁ B COOTBETCTBHH C IIOJIOXKCHHEM DJJIIEMCHTOB B HepHOﬂquCKOﬁ
CUCTEME U CTPOCHUEM HUX AaTOMOB

1.2

CrpoeHue BellecTBa: BHJbl XUMHUYECKOM CBS3U. THUIBI KPHUCTANIMYECKUX
pEETOK, 3aBUCUMOCTDh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU
U BHUJAa XUMUYECKOH cBsi3u. Knaccudukanus 1 HOMEHKIIATypa HEOPTraHUYECKHX
BEIIECTB (MEXIyHapOoJHas U TpUBHAJIbHAs). XMMHUYECKHE CBOMCTBA BELIECTB,
OTHOCSIIMXCS K PAsJIMYHBIM  KjJaccaM HEOPIaHWYECKUX  COCIUHECHU,
TCHETUYECKAs CBSA3b HEOPraHUYECKUX BELIECTB

1.3

Knaccuukanus XuMHUYeCKUX PEaKIUi M0 pa3IMIHBIM MPU3HAKaM (110 YHUCITY U
COCTaBy YyYacTBYIOIIMX B PEAKLUWH BEIIECTB, MO TEIUIOBoMYy 3 dekry, mo
M3MCHEHHIO CTENEHEH OKHCIICHUS XMMUYECKUX DJIEMEHTOB, 10 0OpaTUMOCTH,
[0 y4yacTHUIO KaTajuzaTopa). OK30- U  SHIOTEPMUYECKHE pEeaKLuH,
TEPMOXMMHUYECKUE ypaBHEHUs. [IOHATHE O CKOPOCTH XMMUYECKON peaKiuu

14

[Tonatne 06 0OpaTHMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Iloustue o
TOMOTEHHBIX U I€TEPOreHHbIX peakuusax. [[IoHATHe 0 XMMUYECKOM PaBHOBECHH.
@axTopel, BIUAIOIINAE HAa CKOPOCTh XUMHYECKOM pEakLUU M II0J0XKCHHE
XUMHUYECKOIO PaBHOBECUS

1.5

OKHCINTENbHO-BOCCTAHOBUTEIBHBIE  pEaKIuH, 3JIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHue  ypaBHEHHM
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX ~PEAaKIUH C HCIOIb30BAHMEM METOJA
3JIEKTPOHHOTO OanaHca

1.6

Teopust AJIEKTPOIUTUUECKONH TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M AMCCOLMALIMKN BEIIECTB C PA3JIUYHBIMU BUIAMU
xuMudeckon cBsizu. CteneHb aucconuanuud. CUIbHBIE U Ca0ble DJIEKTPOIUTHL.
Peakiuu nonHoro obmeHa. YcClIOBUSI MPOTEKAHMs PEAKIMA MOHHOTO OOMEHa,
MOJIHBIE U COKpalI€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoicTBa KHCIOT,
OCHOBaHMH U cCOJel B CBET€ NPEACTABICHUNH OO0 SICKTPOIUTUYECKON
nucconuanuu. KauecTBeHHbIE peakliui Ha MOHBL. [oHsATHE O THapONU3e coneit

1.7

XI/IMI/I‘IeCKI/II\/'I BKCHepI/IMeHTZ O3HAKOMJICHHUE C MOACIAMU KpI/ICTaJ'IJ'II/I'-IeCKI/IX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
arMasa), CIIOKHBIX BEIIECTB (XJIOpUIa HATpHsl); UCCIEIOBAHHE 3aBUCUMOCTH
CKOPOCTH XHUMHYECKOM pEaKIMd OT BO3JCHUCTBUS pPA3IMUHBIX (HAKTOPOB;
WCCIIEIOBAaHUE  DJIEKTPOMPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipoliecca
JTUCCOITMAIIMU  KUCJIOT, Imejaoueld M coledl  (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEPHAIOB); TPOBEJIEHNWE OIBITOB, WUIIOCTPUPYIONINX TPHU3HAKH
MPOTEKAHUS PEeakIuii HOHHOTro oOMeHa (00pa3oBaHHE OCa/Ka, BHIJICICHUE Ta3a,
o0Opa3oBaHKWE BOJbI); OIBITOB, WUTFOCTPUPYIONIUX MPUMEPHI OKHCIUTEIIBHO-
BOCCTAaHOBUTEJIBHBIX peakiuid (TOPeHHE, PEaKIMK Pa3JIOKEHHUs, COCTUHEHUS),
pacrno3HaBaHHe HEOPTAHUYECKUX BEIIECTB C TOMOMIbIO KAUECTBEHHBIX PEAKIUit
Ha UOHBI; pemeHHe 3KCHepI/IMeHTaHLHBIX 3a1a4

Hemeramie! 1 ux COCIUHCHUA

O6mass xapaktepuctuka raioreHoB. (OCOOCHHOCTH CTPOEHHUS AaTOMOB,




2.2

XapaKTepHbIC cTeneHn okucieHus. CTpoeHne u (hU3nUecKre CBONCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XHMHYECKHE CBOMCTBA Ha TMpUMEpe XJopa
(B3amMoJIelicTBHE C METaUIaMH, HEMETaJUIaMH, IIeJ0oYaMu). XJIOPOBOAOPOI.
CongHast KUCJIOTa, XUMUYECKUE CBOMCTBA, MOJIydYeHHE, MpuMeHeHue. [lefictBue
XJIopa U XJIOPOBOJOpOAa HAa OpPTaHM3M 4ejoBeKa. BakHeWmme XJIOpHIbl U MX
HaxO0JICHUE B MIPUPO/JIC

O6mas xapaktepuctuka diemMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEePHbIE CTENeHN OKHCIeHUs. CTpoeHue U (PU3MUECKUe CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOIHBIC MOJIUPHUKAINN
KHCJIOpOoAa U cepbl. XUMHUYECKHE CBOWCTBa cepbl. CepoBOIOPOJ, CTPOCHHE,
¢dusnyeckne W XHMHUYECKHE CBOHCTBA. OKCHIBI CEepbl KaK IMPEICTABUTEIH
KHCIIOTHBIX OKCHAOB. CepHasi KHCIOTa, PU3NICCKUE U XUMHYCCKHE CBOHCTBA
(oOmme Kak MmpeAcTaBHTENS Kiacca KHCIOT W crernuduieckune). XUMHUUISCKHUE
peakiuy, JeKalrue B OCHOBE MPOMBIIIICHHOTO croco0a IMOydeHHsI CepHOU
kucnotel. [Ipumenenue. Conu cepHOM KHCIIOTHI, Ka4eCTBEHHAs peaklus Ha
cynbdar-uoH. HaxoxmeHnue cepbl U €€ coeMHEHUI B mpupojae. XUMUYECKOe
3arps3HCHUE OKPYKAIOIICH CPElIbl COCAMHECHUSIMH Cepbl (KHCIOTHBIC TOXKIH,
3arpsi3HEHUE BO3IyXa U BOJIOEMOB), CIIOCOOBI €0 MPEIOTBPAIICHUS

2.3

OOmast xapaktepuctuka syeMeHTOB VA-rpynnsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEIIEHN OKUCIIEHUA. A30T, pacCipOCTpaHEHHUE B IIPUPOJIE,
¢usnyeckrue U XuMu4eckue coiictea. Kpyrosopor a3ora B npupojae. AMMHaK,
ero ¢u3nMveckue M XMMUYECKHE CBOMCTBa, ModydyeHue M npumeHenue. Comu
aMMOHMs, MX (u3nyeckMe M  XHMHYECKHE CBOWCTBA, IpUMEHEHHE.
KayecTBeHHast peakliusi Ha MOHbI aMMOHHMs. A30THasl KUCIOTa, €€ MOJydyeHHe,
¢buzmvecKkue M XUMHUYECKHE CBOMCTBa (0OIIMe Kak MPeACTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonb3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX yn0OpeHuil. XUMHUYECKOE 3arpsi3HEHHE OKpY’Karolei
Cp€abl COCIUHCHUAMU a30Ta (KI/ICJ'IOTHI)IC AO0XK/IU, 3arpsA3SHCHHUEC BO3aYyXa, IOYBbI
1 BOJJOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, GpunUECKre U XUMUYECKHE
ceorictBa. Oxcupg dochopa(V) u docdopHas kuciora, Qusnyeckue u
XUMHUYECKHE CBOWMCTBa, moiiydeHue. lcmonb3oBanue QocdaroB B kauecTBe
MUHEPAJIBHBIX YI0OpEeHH

2.5

Obmas xapaktepuctuka syeMeHToB IVA-rpymnmbel. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKkTepHble CTENEHU OKHUCIEHHUS. YIJIepoJ, aJUIOTPOIHBIE
Moau(UKaAIMK, pPAacpOCTpaHEHHE B MNpupoae, (U3MUEeCKHe M XUMHYECKHE
cBoiictBa. Axacopomus. Kpyrosopot yriepoaa B mpupome. OKCuabl yrieposa,
uX (U3NYECKHEe W XUMHYECKHE CBONCTBA, NEHCTBHE HA >KUBBIE OPTaHU3MBI,
MOJTyYeHHE M NMPUMEHEHHE. DKOJIOTHYecKre MpoOIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona(lV); rumore3a Tn00anbHOTO TMOTEIUICHUS KIMMaTa; MapHUKOBBIN
apdekr. YrompHas KUCIOTa U €€ CONHM, UX (PUINYECKUE H XUMHUYECKHE
CBOWCTBa, TMONy4YeHHe W mpuMeHeHue. KauecTBeHHasr peakiusi Ha KapOoHaT-
nonsl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUICHHOCTH U




CEJILCKOM XO3IUCTBE

2.6

IlepBoHauyaibHbIE MOHATHS 00 OPraHUYECKMX BELIECTBAX KaK O COEAMHEHMSX
yriaepona (MeTaH, 3TaH, STWIEH, alleTWIEH, 3TaHOJ, IJIMLIEPUH, YKCYCHas
kucinora). X coctaB u xumuueckoe crtpoeHue. Ilonstue o Ouoiormuecku
BAKHBIX BEILLECTBAX: XHUpax, O€JKax, yrJIeBoJaXx — W WX pOJIU B KHU3HU
yenoBeka. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX UM HEOPraHMYECKUX
COETUHEHUN

2.7

Kpemuuii, ero ¢usnyeckne ¢ XUMHUYECKHE CBOWMCTBA, NOJIYYCHHE U
npuMmenenne. CoenuHeHuss KpeMHHUS B mpupoze. OOmme mpencraBieHus 00
okcuae kpemuus(1V) u kpemuueBoii kuciote. CHIMKAThI, UX UCIIOIH30BAHUE B
OBITY, METUIIMHE, TPOMBIIIJICHHOCTH. BakHEHIINe CTPOUTEIbHBIE MaTEePHUAbL:
KepaMHuKa, CTEKJIO, IIeMeHT, OeToH, jxene300eroH. I[Ipobremsl Oe3omacHOTrO
WCIOJIb30BAaHUS CTPOUTENBHBIX MAaTEPUAJIOB B IOBCEAHEBHON KU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: U3y4€HUE 00pa3lloB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKUMA HA XJIOPUA-
HMOHBl W HaOJIOIEHWE MPU3HAKOB HUX IMPOTEKAHUS; OIMbBITHL, OTpPa)Karollue
¢u3nyeckre U XMMUYECKHE CBOMCTBA I'aJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
UCIOJIb30BAaHUE BHJICOMATEPUANIOB); O3HAKOMJIEHHE C 00pa3laMH XJIOpUIOB
(rajyloreHN1I0B); O3HaKOMJIEHHE C oOpa3lamMM cepbl U €€ COEJUHEHUSIMHU
(BOBMOXXHO  MCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOJIOJEHHE Mpolecca
oOyriuBaHUs caxapa MoJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIOTHI;
M3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBIEHHON CEpHOU KHUCIIOTHI, MPOBEIECHUE
KaueCTBEHHOW peakuuu Ha cyib(ar-uoH | HaONIoJeHHEe NpHU3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gpochopa u ux
COoeMHEHUIl (BO3MOXKHO UCIIOJNIb30BaHUE BHJEOMAaTepHalloB), 0Opa3laMu
a30THBIX U (ochHOpHBIX yIOOpEeHUH; MoTydeHre, cOOMpaHue, paclio3HaBaHue U
M3y4YyeHUE CBOMCTB aMMHAKa; IMPOBEICHHE KAadyeCTBECHHBIX peaklWii Ha HOH
aMMOHMS U (Qocdar-uoH U U3yYEHHE TPU3HAKOB UX MPOTEKAHU,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEIbI0 (BO3MOXXHO
UCIOJIb30BaHNE BUJIEOMATEPHANIOB); HM3yUY€HUE MOJENeH KPUCTAUTMUECKUX
pemiérok anmasa, rpaduta, ¢yuiepeHa; O03HAKOMJIEHHE C IPOILECCOM
azicopOLMU PacTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOICTBOM
MPOTUBOra3a; MOJIyueHue, coOMpaHHe, paclo3HaBaHHE U H3y4YEHHE CBOMCTB
YIJIEKUCIIOTO Ta3a; MpOBEACHHWE KAuyeCTBEHHBIX peakIMid Ha KapOoHAT- H
CUJIMKAT-UOHbl M H3YyYEHUE IIPU3HAKOB HUX IPOTEKAHMS; O3HAKOMIIEHHE C
MIPOAYKLIIMEH CUIMKATHOM IPOMBILIJIEHHOCTH; PEIICHUE KCIIEPUMEHTAIbHBIX
3a1a4 1o TeMe «BakHelIne HeMeTallIbl U UX COCIUHEHUS

MerTaibsl 1 uX COCIUHCHUA

3.1

OO61mas xapaKTepuCTUKa XUMHUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojnoxxenus B llepmoamdeckoid cucreme XuMHueckux osnemeHtoB J[.U.
MenpeneeBa u crpoeHust aTomoB. CTpoeHHe MeTaioB. MeTtanminuyeckas CBsI3b U
METaJUIMYECKasi KpUCTAUIMYECKass pPEmI€TKa. ODIEKTPOXMMHYECKUH  psif
HaIpsHKEHUN METaJUIOB




3.2

dusnuecKkue ¥ XUMHUYECKHE CBOMCTBAa MeTayuioB. OOIIe criocoObl MOTydeHus
MeTaisioB. [loHsATHE O KOPPO3UK METANIOB, OCHOBHBIE CIIOCOOBI 3aIlIUTHI UX OT
kopposzuu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B
OBITY U IPOMBILIIEHHOCTH

3.3

[[lenounsie MeTawibl: mojoxxkeHue B llepuonnueckoi CUCTEME XUMHYECKHUX
anemeHtoB [[.M. MenaeneeBa; CTpoeHHE UX aTOMOB; HaXOXJIECHHE B MPUPOJE.
duznyeckue 1 XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaiusi). OKCUIbI U
TUAPOKCUABI HaTpus U Kanus. [IpuMeHeHHe IIENOYHBIX METAUIOB U HX
COETUHEHUN

3.4

IIlemoyHo3eMeNbHBIC  METAIbl MarHuid W KajbIUW: TOJIOXKEHHE B
[Iepnonnueckoi cucreme XUMU4eCKuX 3i1eMeHToB /.M. MenneneeBa; ctpoeHue
UX aTOMOB; HaxOXXJCHHE B mnpupoae. PU3nMdecKUe U XMMHUYECKHE CBOMCTBA
MarHusi W Kajblusa. Baxselmme coenuHeHHs KanbLusl (OKCHA, THMIPOKCHUJ,
conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AOMUHMI: TIONIOXKEHUE B llepuoaumyeckoil cucteMe XUMHUYECKHUX 3JIEMEHTOB
JI.1. MenneneeBa, cTpoeHUE aroma; HaxoXKAcHHE B npupone. dusznueckue u
XMMUYECKHE CBOMCTBA alIOMUHMSI. AM(OTEpHbIE CBOMCTBA OKCHJIA U THIPOKCHIA
ATFOMHUHHUS

3.6

Keneszo: nonoxenne B [lepuonnueckoi cucreme XumMuyeckux 3iueMeHToB J[. M.
MenpeneeBa; CTpOCHHE aroMma; HaxOoXJAeHHWe B mpupoae. Dusmdeckue wu
XUMHUYECKHE CBOMCTBa >kene3a. Okcupl, ruapoxkcunbl u conu sxenesa(ll) u
xene3a(lll), ux cocras, cBOICTBa U OTy4YeHUE

3.7

XUMHUECKUI HKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3iaMHi METasIOB U CIUIABOB,
X (pU3WYECKMMH CBOWCTBAMH, HW3YYCHUE PE3yJIbTaTOB KOPPO3HH METAJIOB
(BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPHAIIOB), 0oco0eHHOCTEH
B3aMMOJICHCTBUS OKCHJIa KalbllUsg W HATpus C BOJOW (BO3MOXKHO
WCIOJIb30BaHNE BHUAEOMATEPUANIOB); HCCIEAOBAHHUE CBOWCTB >KECTKOW BOJIBI,
mpolecca TOpPEHHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCIOJb30BaHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHS KAUYECTBEHHBIX PEAKIUl Ha HOHBI
(Marams, Kanplius, amromunus, nuHka, skenesa(ll) u xenesa(lll), memu(ll);
HaO0JTI0JICHNE W ONKMCAHUE MPOIECCOB OKpAIIMBaHUS TUTAMEHU WOHAMH HATPHS,
Kausg W Kaublusg  (BO3MOXXHO  WCIIOJIb30BAHHE  BHJICOMATEPHAJIOB);
uccieoBaHie aM(OTEPHBIX CBOWCTB THJIPOKCHA ATIOMHHHS M THIPOKCHIA
IIWHKA; PEIICHUE dKCIIEPUMEHTAITBHBIX 3a/1a4 10 TeMe «BakHelme MeTauibl 1
WX COCAMHECHUSD)

4.1

XHMHS M OKpYyXaromas cpeaa

Hosble marepuasbl U TexHoJOrMM. BemiecrBa U MaTepuasbl B IIOBCEIHEBHOU
KU3HM 4YelloBeKa. XUMUS U 310pOBbe. be3onacHoe HCIonb30BaHUE BELIECTB U
XUMHAYECKHX peakuuit B ObITy. IlepBas moMoIp Mpu XUMHUYECKHX OXKOTax U
OTPAaBJICHUSX

4.2

OCHOBBI ~ 3KOJIOTMYECKOW  IPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxatomeit cpeanl [1JIK. Posib XUMuM B pelieHnn 3KOJIOTMYECKUX MPOOIIEM.
[TpupoaHble HCTOYHMKH YTJIEBOAOPONOB (yrojb, NPHUPOIHBIA ra3, HEQTh),




MPOAYKTHI UX MEPEepPabOTKH, UX POJIb B OBITY M IPOMBIIUICHHOCTH

4.3

XUMHUECKUI 3KCIIEPUMEHT: U3y4YeHUEe 00pa3lioB MaTepUanoB (CTEKJIO, CIJIaBbl
METaJIJIOB, ITOJINMEPHBIE MaTEPHaJIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOOBaHMS

1

IIpoBepsiemblie TpeOOBaAHUSA K MPeAMETHBIM pe3yJbTaTaMm 0a30B0Oro
YPOBHSI OCBOCHHUSI OCHOBHOI 00pa30BaTeJIbHOM MPOrPpaMMbl
OCHOBHOI0 0011ero oopa3oBanusi Ha ocHoBe ®I'OC

[Ipencrapnenue:
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0 TIO3HABAEMOCTH SBJICHHH NPUPOABI, MOHUMAHHE OOBEKTUBHOM
3HAYUMOCTH OCHOB XMMMUYECKON HayKHM Kak 00JacTH COBPEMEHHOI'O
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M HPaKTHUYECKON
JeSITEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;
IIOHMMAHHE MECTa XUMUH CPEAU IPYIHX €CTECTBEHHBIX HAyK

1.2

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHUYCCKUX peaKuHﬁ; YMCHHC HCIIOJb30BAaTh MOACIHN JJIA
00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

1.3

0 cepax npodeccuoHaTbHOMN NESITEIBHOCTH, CBA3aHHBIX C XUMHUEH U
COBPCMCHHBIMHN TCXHOJOIusAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XUMHYECKOH HAyKH, YTO TO3BOJHT OOYYAIOUIMMCS PaccMaTpUBaTh
XUMHUIO Kak cepy cBoelt Oyayieil npopeccoHaabHON AesITeNbHOCTH
U cIenaTh OCO3HAHHBIM BHIOOP XMMHHU Kak NMPOQMIFHOTO TpeaMera
MIPH MEPEXO0/I€ HAa YPOBEHD CPEAHETO 001ero o0pa3oBaHus

2.1

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSATH
CHUCTEMY XMMHYECKUX 3HAHUI, KOTOpast BKIIOYAET:

BOKHEHUIIINE XHUMHYECCKHE IIOHATHS. XHMUYSCKHUM JJIEMEHT, aToM,
MOJIEKYJa, BELIECTBO, MPOCTOE U CIOKHOE BEIIECTBO, OJHOPOJHAs U
HEOJIHOPO/HAs CMECh, OTHOCHUTEJIbHBIE aTOMHAasi U MOJIEKYJISIpHas
MacChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIAPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHUE, COJb (CpemHsis), XUMHUYECKas
p€akuuda, pPEaKmunu COCAWMHCHUA, PCAKIUHU PA3JI0XKCHHA, PCAKIUN
3aMeIIeHus, PeaKuy OOMeHa, TeIuIoBoW IPQEKT peakiuu, dK30- U
SHAOTEPMUYECKUE PEAKIIMH, PACTBOP, MACCOBasl JOJII XMUMHUYECKOIO
AJIEMEHTA B COCIMHEHUH, MaccoBas J10JI1 U MIPOLEHTHAs! KOHLEHTPaLUs
BEIIECTBA B PaCTBOPE, AP0 aTOMa, JJIEKTPOHHBIHN CIION aToMa, aTOMHast
opOuTanb, paguyc aToMa, BAJICHTHOCTh, CTENEHb OKHCIICHHS,
XUMHYCCKasd CBA3b, DJICKTPOOTPULIATCIIBHOCTD, ITOJIsIpHAA U HETIOJIApHAsa
KOBAJICHTHAass  CBSI3b, HOHHAs  CBs3b, MCTAUIMYSCKAas  CBS3b,
KpUCTAJTMYECKasi peméTka (aTOMHas, WOHHAs, MeTaJTMJecKasl,
MOJIEKYJIsIpHasi), MOH, KAaTUOH, aHHUOH, DJIEKTPOJIUT U HEDJIEKTPOJIUT,
SJICKTPOJIHUTUYICCKAA Jucconuanus, pcaKkunun MOHHOI'O O6M€Ha,
OKHUCIIUTCIBHO-BOCCTAHOBUTCIIbHBIC pcaKknuunu, OKHCJIUTCIIb 148
BOCCTAHOBUTENb, OKHCIIEHUE W  BOCCTAHOBIIEHHE, AJIEKTPOJIU3,




XAMHYECKOE paBHOBECHE, OOpaTHMMble ¥ HEOOpaTHMBIC pEaKIuH,
CKOpPOCTb XMMHYECKOW peakumu, Karanuzatop, I[IJIK, koppo3us
METAJUIOB, CIUIABbI

2.2

OCHOBOIIOJIATalOlIMe 3aKOHbl XMMMM: 3aKOH COXPAaHEHHsS MAaccChl,
nepuonuueckuil 3akoH J[M. MenneneeBa, 3aKkOH IIOCTOSHCTBA
COCTaBa, 3aKOH ABOTaJIPO

2.3

TEOpHUNn XHUMUH: ATOMHO-MOJICKYJIsIpHasd TCOPH, TEOpU
3H€KTpOJII/ITI/I‘-IeCKOI>'I Jucconuanuu

BJ'IaI[eHI/Ie OCHOBaMHM XMMHUUECKOM I'paMOTHOCTH, BKJ'II-OLIaIOH_[eI\/lIZ

3.1

3.2

YMEHHE MTPaBUIIBHO UCTIOIh30BaTh H3yUEHHBIC BEIICCTBA U MaTCPUAITBI
(B TOM d4mCIle MUHEpaIbHBIC YIOOpEHUS, METAUIBl W CIUIABHI,
MPOIYKTHl TIepepabOTKH TPHPOJHBIX HCTOYHUKOB YTIICBOJIOPOJIOB
(yrnsi, mpupoAHoro rasza, HepTu) B OBITY, CETBCKOM XO3SHCTBE, Ha
NPOU3BOJICTBE U TIOHUMAaHUE 3HAUCHHS JKUPOB, OCIKOB, YIJICBOIOB
JUIS OpTaHW3Ma YeJIOBEKa; YMEHHE ITPOrHO3UPOBATh BIIMSHUC BEIIECTB
U XMMHUYECKHUX IPOIIECCOB HA OPraHWU3M 4YeJIOBEKa M OKPY)KAIOLIYIO
HPUPOHYIO CPEIy

YMEHUE HMHTEIPUPOBATh XMMUYECCKHE 3HAHHS CO 3HAHUSMH JPYTUX
yueOHBIX MPEIMETOB

3.3

HaJIMuue OmbITa pabOThl C Pa3IMYHBIMU MCTOYHUKAMM HH(OpMaLUU
0 XUMHUU (HayyHass W Hay4yHO-TIONYJIIpHas JMTepaTypa, CIIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OIIEHHBAaTh WH(GOPMAIMIO O BEIIECTBAX, HUX
MpEBpAIICHUSIX W TPAKTUYECKOM  TPUMEHEHWH ©  yMEHHUE
MCIIOJIb30BaTh €€ JUIsl pelIeHNs yueOHO-1T03HABATENbHbIX 3a/1a4

BnaneHnne ocHOBaMH MOHATHMHOIO anmapara ¥ CHMBOJHUYECKOIO
A3bIKa XMMUH JUIsL COCTaBJIeHUs (HOpMyJ HEOPraHMUECKUX BEIIECTB,
YPaBHEHHH  XUMHUYECKMX  pE€akUud; OCHOBAMHM  XHMHYECKOU
HomeHkarypsl (IUPAC u TpuBHabHOI)

YMenue 0oOBSACHATH CBsI3b MOJIOKEHUS dMeMeHTa B [lepuomudeckoit
CUCTEME C YHUCJIOBBIMM XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX DJIIEMEHTOB (COCTaB M 3apsal sapa, oOIee Yucio
AJIEKTPOHOB), PACIPEIEICHUEM DJIIEKTPOHOB IO SHEPreTHUYECKUM
YPOBHSM aTOMOB II€PBBIX Tpex IEepruoa0B, Kajlvusd U KaJIbIUA
[IpeacraBnenne O  MEPUOAMYECKOM  3aBUCMMOCTH  CBOMCTB
XUMHUYECKUX DJIEMEHTOB (panyC aToma, 3JEKTPOOTPUIATEIBHOCTD),
MNPpOCTBIX W CJIOXHBIX BCHICCTB OT IIOJIOXKCHUA SJICMCHTOB B
[Tepmonnueckoid cucreMe (B MajblXx TNEpHOJAX H  TJIABHBIX
MOJArPYyMIax) 1 3J€KTPOHHOTO CTPOEHUS aTOMa

YMmenue kiaaccuuImpoBarh:

7.1

XUMHUYCCKUE 3JICMCHTHI

7.2

HCOPTaHUYCCKUC BCIICCTBA




XUMHUYCCKHUEC PCaKIINU

YMeHue onpeaensiTh:

BAJICHTHOCTb U CTCIICHb OKHUCJICHUA XUMHUYCCKUX DJICMCHTOB, 3apsn

8.1
HOHA
8.2 BHUJI XHMHMYECKOM CBA3M M TUI KPUCTAUIMYECKOM CTPYKTYphl B
' COEIMHEHUSIX
8.3 XapakTep Cpe/ibl B BOJHBIX pacTBOpaxX BEMIECTB (KUCIOT, OCHOBAHHH )
8.4 OKHCITUTENh U BOCCTAHOBUTEIb
9 YMeHne xapakTepru3oBath (GU3MUECKUE U XUMUYECKHE CBOMCTBA!
IPOCTBIX BEUIECTB (KUCIOPOA, O30H, BOAOPOA, TrpaduT, anmas,
9.1 KpeMHu#l, a3oT, ¢ocdop, cepa, XJOp, HATPUH, Kalui, MarHui,
KaJIbIIMH, aJTIOMHHHH, JKEJIE30)
CIIO)KHBIX BEUIECTB, B TOM YHCJIE€ HMX BOJHBIX pacTBOpOB (Boja,
aMMHaK, XJOPOBOJIOPOJ, CEPOBOJAOPOJ, OKCHIBI H THUIPOKCHJIBI
9.2 metaiioB |-lIA rpynn, amtomunus, menu (l1), uunka, xenesa (Il u
' I11), oxcuasl yraepoaa (Il u 1V), kpemuus (1V), azota u gocdopa (111
u V), ceppl (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHasd,
docdopnasi, yronbHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
NPOTHO3UPOBATh W XapaKTepU30BaTh CBOWCTBAa  BEIIECTB B
9.3 3aBUCUMOCTH OT WX COCTaBa M CTPOCHHs, NPUMEHEHHE BEIIECTB B
' 3aBUCUMOCTH OT UX CBOMCTB, BO3MOXHOCTb MPOTEKaHHUsI XUMUYECKUX
MIPEBPAICHUI B Pa3JIMYHBIX YCIOBHIX
10 YMeHHe cOCTaBISITh MOJISKYJISIpHbIE M HOHHBIE YPaBHEHUS pEeakluii, B
TOM YHCJIE:
10.1 peakuuii MOHHOro oOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIIUi
103 WIUTIOCTPUPYIOIIMX ~XMMHUYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB
' (Tpymim) HEOpraHU4YECKHX BEUIECTB
10.4 MOJTBEPXKIAIOIINX T€HETUYECKYIO B3aUMOCBS3b MEXK/1y HUMHU
11 YMeHue BBIYUCISTE (MIPOBOUTE PACUETHI):
111 OTHOCHUTEJIbHYIO MOJIEKYISIPHYIO M MOJSIPHYIO MacChl BEIECTB,
' MacCOBYIO JIOJI0 XUMHUYECKOTO JIEMEHTA B COSIMHEHUHT
11.2 MAaCCOBYIO JIOJIIO BEIIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHHMSIM XUMHUYECKHUX PEAaKIMid W HAXOJUTh KOJIMYECTBO
' BEIIECTBA, 00BEM U Maccy peareHTOB WK IPOJYKTOB PEAKIIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM ~ METOJaMH  HAy4yHOro TO3HaHUs  (HabOmroneHue,
121 U3MEpEHHUe, SKCIIEPUMEHT, MOJCTMPOBAHKE) TIPU U3YyUCHUHU BEIECTB U

XMMUYECKUX SIBJICHUH; yMeHHE CQOpPMYIMpPOBaTh MpodiieMy U
IIPEMJIOKUTD IIyTH €€ PELICHUS




12.2

Oe3omacHOil pabOTBl ¢ XMMHYECKUMHU BEIIECTBAMH, XUMHUYECKOU
MOCYAOH U J1abopaTOpHBIM 000pyAOBaHUEM

12.3

MpaBUJIaMy OE30MMACHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIB3YEMBbIMU
B TMIOBCEHEBHOW JKU3HH, TPABUJIAMH TTOBEICHUS B LEISIX cOSpEeKeHUs
370pOBbSl M OKPYXKAIOIIEH NPUPOJHON Cpelbl; MOHUMAaHHUE Bpeaa
(ormacHOCTH) BO3JIEUCTBUS Ha >KHUBBIE OPraHU3MBbl OINPEIEIEHHBIX
BEIIECTB, CIOCOOOB YMEHBUICHHS U IMPEAOTBPAILLEHUS UX BPEAHOIO
BO3JICUCTBUSA

13

131

13.2

Hamune MPAKTUYCCKUX HABLIKOB IUIAHUPOBAHHA U OCYILICCTBJIICHHUA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB!

M3YyYeHUE U ONHcaHue (PU3MUECKHX CBOWCTB BEIIECTB; 03HAKOMIICHUE
¢  (uU3NYECKUMHU M  XUMHUYECKHUMH  SIBICHUSMHU;  OIBITHI,
WJUTIOCTPUPYIOIIME TPU3HAKH MPOTEKAHUSI XUMUYECKUX PEAKLUIA

HU3YUCHUC crmoco0oB pasaciICHUs cMmecelt

13.3

NOJy4eHHE KHUCIOPOAa M M3Y4YEHUE €ro CBOWCTB; IOJy4YEHHE
BOJIOPOJIa U U3YYEHHUE €r0 CBOWCTB; MOJy4EHHE YIJIEKUCIOro rasa u
M3YYEHHE €ro CBOMCTB; MOJIy4YeHHE aMMHUaKa U U3yYeHUE ero CBOMCTB

134

135

MIPUTOTOBJICHUE PACTBOPOB C ONPEACNEHHOM MaccoBOM AoJei
pPacTBOPEHHOTO BEIIECTBA

IIPUMEHEHNE WHJIUKAaTOPOB (makmyca, METHJIOpaHkKa u
denondranenna) A ONpeAeNeHUS XapakTepa Cpelbl B PacTBOpax
KHUCJIOT U ILeJI0Yen

13.6

13.7

13.8

HCCIIEIOBAaHNE U OIIMCAaHHE CBOMCTB HCOPraHM4YCCKUX  BCHICCTB
Pa3IMYHbIX KJIACCOB; U3YUCHUC B3aUMOJCHCTBHS KHUCIIOT C MCTaJlllaMH,
OKCHJaMH MCTaJlJIOB, pacTBOPUMBIMU u HCPACTBOPUMBIMHA
OCHOBAaHUAMHU, COJIIMH; TIOJYUCHUC HCPACTBOPUMBIX OCHOBaHI/Iﬁ;
BBITCCHCHUEC OJHOI'0 MCETalllla JApyruM U3  pacTBoOpa  COJIH;
HUCCICIOBAaHUC aM(I)OTepHBIX CBOMCTB T UAPOKCUIAOB QAJIOMHUHUA U
OUHKa

PCHICHUC SKCTICPUMCHTAJILHBIX 3a4a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX COCﬂHHCHHﬁ)); ((3J'ICKTpO.HI/ITI/I‘-ICCKaSI
JAUCCOLIM AL, «Baxneiue HeMETaIbl U HX COCOUHCHUA,
«Baxkneiiyie MeTaljIbl U UX COSAUHECHUS

XUMUYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIME  MPU3HAKU
NPOTEKaHUs peakIii MOHHOro OOMEHa; KaueCTBEHHbIE peakIuu Ha
NPUCYTCTBYIOLIIME B BOJHBIX PacTBOpax MOHBI: XJOPHI-, OpOMUJ-,
womua-, cyinbdar-, Qocdar-, KapOOHaT-, CHIMKAT-aHUOHBHI,
THPOKCH/I-NOHBI, KATHOHBI aMMOHUS, MAarHUs, KAJIBIHS, aTIOMUHHS,
xenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

YMmeHnue:

141

NPEJCTaBIATh PE3yibTaThl JKCIEpUMEHTa B (opMe BBIBOJOB,
JI0Ka3aTeNbCTB, TpaUKOB W TaOMUI] M BBISBIATH SMIHUPUYECKHE




3aKOHOMEPHOCTHU

14.2

YCTaHaBJIMBATh CBSI3H MEXy PEalbHO HAOII0IaeMbIMU XUMHUYECKIMU
SBJICHUSIMU U TIPOLIECCAMH, TPOUCXOIALIMMU B MaKpO- U MUKPOMHPE,
OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
1 IlepBoHavYaIbHBIE XUMUYECKUE ITOHATHUS
11 Uucreie BemecTBa U cMecu. CIocoObl pa3esieHus: CMecei
12 ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE 3JeMEHTbl. CHMBOJIBI XHUMHYECKUX
' 31eMeHTOB. [IpocThie U ciloKHBIE BELIECTBA.
13 Xumuyeckast popmyna. BalleHTHOCTE aTOMOB XHMHYECKUX dJIeMeHTOB. CTeneHb
' OKHCJIEHUS
3aKOH TMIOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCUTENbHAs aTOMHasg Macca.
1.4 OTtHocuTenbHasE MOJIEKyJIsipHas Macca. MaccoBas 1011 XMMHUYECKOTO 3JIeMEHTa
B COCIMHCHUU
15 KomnyectBo BemectBa. Moab. MomsipHass mMacca. MoJsipHBIE 00BbEM Tra3oB.
' B3auMocCBA3b KOIMYECTBA, MACCHI M YKCIIa CTPYKTYPHBIX €IMHHUIL BEILIECTBA
16 du3nueckue U XUMUYECKUE SIBJICHUA. XUMUYECKass peakuus U e€ MpU3HAKHU.
' 3aKOH COXpaHEHUs1 MaCChl BEUIECTB. XMMUYECKUE YPABHEHUS
5 [Iepnonnueckuit 3akoH u lIlepuonnueckass cucTeMa XUMHUYECKHX JJIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
Ilepnoanueckuii 3akoH. Ilepuoguyeckas cucremMa XUMUYECKUX deMeHTOB J[. 1.
2.1 MenneneeBa. [lepuoast u rpymmbsl. OU3NYECKUd CMBICT MOPSAIKOBOIO HOMEPA,
HOMEPOB MEepUoa U TPyMIbl FI€MEHTa
Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3otombl. DnexTpoHsl. CTpoeHue
2.2 JNEKTPOHHBIX 000JI0OUYEeK aTroMoB TMepBbIX 20 XUMHUYECKHX JJIEMEHTOB
ITepuoanueckoit cucremsl /.. Menneneena
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XMMHUYECKHX DJIEMEHTOB MEPBBIX TPEX
NEepUOOB, Kalus, Kajblusd (paguyca aTOMOB, 3JIEKTPOOTPUILIATEIbHOCTH,
2.3 METaJUIMYECKUX W HEMETaUIMYEeCKUX CBOMCTB) W WX COEAUHEHUW B
COOTBETCTBUU C TIOJOKEHHEM »3yieMeHTOB B Ilepuoaudeckoil cucreme u
CTPOECHHUEM HX aTOMOB
3 CtpoeHue BelecTBa
Xumuyeckasi cBsizb. KoBaneHTHass (ToNsipHass U HEMOJSpHAas)  CBA3b.
3.1 DNEeKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  dJeMeHTOoB.  MoHHas  CBs3b.
Merannuueckas CBs3b
Tunel KpUCTATMYECKUX PeEIIETOK (aTOMHas, WOHHAsA, MeETaInyecKas),
3.2 3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKH U BUIA
XAMHYECKOMN CBSI3U
4 BaxHeliline mnpeacTaBUTENM HEOPTaHMYECKUX BemiecTB. Hemeramnsl u ux
COEIMHEHUS. MeTalibl U UX COETMHEHUS
4.1 Knaccudukanuss u HOMEHKIATypa HEOPTraHWYECKHX COCJIMHCHHM: OKCHJIOB




(coeobpa3yrormme: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
HecosieoOpa3yromye; OCHOBaHMW (IIETOYM W HEPAaCTBOPHUMBIC OCHOBAHWS);
KACIOT  (KHCIOpPOJCOACpKaMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJICH (CPEIHUX M KHUCIIBIX)

@u3nyeckue M XHUMUYECKHE CBOMCTBAa MPOCTBIX BEIIECTB-HEMETAJIOB:

42 BOJIOPO/JIa, XJIOpa, KUCIOPOa, Cephl, a30Ta, Gpocdopa, yriepoaa, KpeMHHUS
dusnueckue M XUMHYECKHE CBOMCTBAa HPOCTHIX BEILIECTB-METAUIOB: JINTHS,
4.3 HaTpUs, Kajdusl, MarHusl U KaJbLiUs, QJIIOMHHMS, XKejle3a. DJIEKTPOXUMUYECKUI
pAI HAIPSDKEHUM METAJLIIOB
44 dusnueckue ¥ XMMHUYECKHE CBOICTBAa BOJOPOJIHBIX COEJAMHEHHH HEMETaylIOB:
' XJIOPOBOJIOPO/Ia, CEPOBOAOPOAA, aMMUAKA
dusnyeckue U XUMHUYECKHUE CBOWCTBA OKCHAOB HemeraiwioB: cepel (IV, VI),
4.5 asora(ll, 1V, V), docoopa(lll, V), yriepona(ll, 1V), kxpemuus(1V). TTonyuenne
OKCHJIOB HEMETAJUIOB
46 Xumunyeckue cpoiictBa okcunoB: MetawioB IA-IIA rpymmn, nunka, menu(ll) u
xenesa(ll, 11). [TonyueHne OKCHIOB METAILIIOB
XUMHUECKHE CBOMCTBa OCHOBaHUHN M aM(OTEpHBIX TMIPOKCHIOB (Ha mpuMmepe
4.7 THJIPOKCUJIOB ~ AIIOMUHUS, Kene3a, IuHKa). IlodydyeHue ocHOBaHUH W
aM(OTEpPHBIX THJIPOKCHUJIOB
OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJIOPOBOJIOPOJHOW, CEpOBOIOPOAHOIA,
48 CEpHHUCTOM, cepHOU, a30THOU, (ochopHOM, KpeMHUEBOH, yroibHOU. Ocolbie
' XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHONW CEPHOM W a30THOM KHUCIOT.
[Tosryuenue xkucnor
4.9 OO6mue xuMHYECKHe CBOMCTBa cpenHux coieil. [lonydenue comneit
4.10 [lonyuenue, coOupaHue, paclo3HaBaHME BOAOPOJA, KHUCIOPOAA, aMMHUAKa,
YIJIEKUCIIOro Ta3a B JabopaTopuu
411 [Tony4yeHne amMmmHaka, CepHOM M a30THOM KHCIOT B NMPOMBINUIEHHOCTH. OO1ue
' CHOCOOBI MOJTYYEHUS METAJUIOB
412 ['eHeTnyeckas cBSI3b MEXAY KJacCaMHU HEOPTraHUYECKUX COECTUHEHHM
5 XUMHUECKUE PEaKIH
Knaccudukanus XuMHUYECKUX peakluil MO pa3IMYHbIM MPU3HAKaM: MO YUCTY U
5.1 COCTaBy YYaCTBYIOIIMX B PEAKIHMU BELIECTB, IO TemIoBoMy 3¢¢ekTy, 1o
W3MEHEHUIO CTENIEHEN OKHCIEHMSI XUMUYECKUX AJIEMEHTOB
59 TemoBoit 3¢ heKkT XUMHUYECKON peakuu, TEPMOXUMHUECKHE YpaBHEHHUS. DK30-
' U DHJIOTEpMUYECKHE peakluuu. TepMoXuMuiyeckie ypaBHEHUS
OKHCIUTENBHOBOCCTAHOBUTENIbHBIE peakiMU. OKHUCIUTENN U BOCCTAHOBUTEIH.
5.3 [Ipomieccbl  OKMCIIEHUST M BOCCTAHOBICHHMSA.  JJEKTPOHHBIA  OanaHc
OKHCIIUTEIbHOBOCCTAHOBUTEIIBHOM peakuu
5.4 Teopus anekTponuTHYECKON Aucconanuy. KaTHoHbl, aHMOHBL. DJIEKTPOJIUTHI U
' HERJIEKTPOIUThl. CHIIbHBIC U c1a0ble 3JeKTPOIuThl. CTeNeHb AUCCOLUAIH
5.5 Peakiun moHHOTO OOMEHA. YCJIOBHsI MPOTEKAHUs PEAKIMd MOHHOTO OOMEHa,




IIOJIHBIE Y COKPAILIEHHBIC HOHHBIC YPABHEHUS PEaKLIUU

6.1

XuMHUSA U OKpY>Karollas cpena

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKM3HM 4eloBeKa. besomacHoe
UCIOJIb30BAaHUE BEUIECTB M XUMMUYECKUX peakuuil B jaboparopun U OBITY.
[TepBas moMolIb NPU XUMHUYECKUX 05KOTaX U OTPABICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKpYXKawllew cpeabl  (KUCIOTHBIE — JOXK[IH,
3arpsi3HEHUE TOYBBI, BO3JyXa U BOJOEMOB), CIOCOOBI €r0 MPEIOTBPAIICHHS
[Ipenenbras momyctumas koumeHTpamus BemectB (IIJIK). Pomp xumuu B
PEIICHUH DKOJOTHYECKUX TpoOsieM. VYCWICHHEe MapHUKOBOTO A deKTa,
pa3pylieHre 030HOBOTO CIIOs

6.3

[Ipumenenne cepbl, a3ora, Gocdopa, yriepoaa, KpeMHUS H UX COCAUHCHUN B
OBITYy, MEIWIIMHE, MPOMBINIICHHOCTH W CEJIBCKOM XO03siicTBe. [IpuMeHeHuMe
METAJIJIOB M CIUIAaBOB (CTalb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
NPOMBIIIJICHHOCTH UX COeAMHEHUH. [IoHATHE 0 KOPPO3HH METAIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOPPO3UH

6.4

[IpupoaHble WCTOYHUKHA YTIEBOAOPOIOB (Yroib, NPHUPONHBIA Ta3, HEPTH),
MPOIYKTHI MX TiepepadboTku (OCH3MH), UX POJIb B OBITY U MPOMBIIUICHHOCTH

6.5

[lepBoHauanbHble TOHATHUS OO0 OPraHUYECKUX BEIECTBAX KaK O COCAMHEHMSX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUJIEH, 3TaHoJI, TJIMLIEPHH, YKCYCHasl KUCIJIOTA).
[Tonsitre 0 OMOMOTMYECKN BaKHBIX BEILIECTBAX: JKUPAX, OCNKaX, YrieBoJIaX — U UX
POJIH B KHU3HH YEJIOBEKA

PacuéTnr:

7.1

o ¢popMyaM XUMHYECKUX COSTUHEHUN

7.2
7.3

Macchl (MaccoBOi) IO PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

M0 XUMHUYCCKUM YPAaBHCHUAM
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» Xumus, 8 knacc/ I'abpuensn O.C., Octpoymos U.I"., CnaakoB C.A., AKIIMOHEpHOE
obmectBo «M3narenscTBo «lIpocBemnienue»

* Xumus, 9 knacc/ 'abpuensa O.C., Octpoymos U.I"., Cnaakos C.A., AKIIMOHEpHOE
obmiectBo «M3narenscTBo «lIpocBemenne»

Tabmuupl: [Tepuonnueckas cucrema xumudeckux saementoB JI. . Menneneesa, Tabnuna

PacTBOPUMOCTH, SJIEKTPOXUMHYECKHH PsJI HATIPSIKEHUS METAILIOB
METOINYECKHUE MATEPHUAJIBI JIUIA YUYUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/ X umusi-6a30BbIii-ypoBeHb.-Peanuzanus-
tpeboBanuii-OI'OC-0CcHOBHOT0-00111er0-00pa3oBanus.-MeTo1nIecKoe-mocoone-1is-

yuutens.pdf
IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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