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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o xuMuu Na€T MPEACTABICHUE O LENAX, OOIIeH CcTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4e€OHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiep>KaHue,
npeaycMaTpUBaeT paclpeielieHue ero Mo KilaccaM W CTPYKTYPUPOBAHUE 10
pa3denaM M TeMaM IpPOrpamMMbl MO XUMHHU, OMNPENENSICT KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBAaTEIbHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolUXCs, ONpeACIsICT BO3MOXKHOCTH —IpeaMeTa s
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPeOOBaHUN K
pe3yabTataM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIel N3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEILHOW JEATENbHOCTU OOYYalolerocs IO OCBOCHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEpPUAIBHOM E€IUHCTBE MHUPA, BAXKHYIO
poib urparot GopMUpPYEMbIE XUMHUEH MPEACTaBICHHUS O B3aUMOIIPEBPAIICHUSIX
SHEPrUM U 00 DBOJIIOIMU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUSI U
dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOW  JIESITENIbHOCTH,
HKCIIEPUMEHTAJIbHBIX UM HCCIIEOBATEIbCKUX YMEHUW, HEOOXOIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B PO(PECCHOHATILHOM €SI TeIbHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJTOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTU 00YYarOLUXCS;



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

JlanHble HampaBlieHUS B OOYYEHMHM XHMHUM OOECIEUMBAIOTCS 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 OOYYAIOMIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

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

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckrue 3HaHHMS PACCMATPUBAIOTCA HA OCHOBE HMIIHUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXaromuid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JIOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOIO0 XapaKTepa, s3blKka HayKd, B



OpUOOIIEHNHM K HAy4YHBIM METOJaM T[O3HAHUSA TPU HU3YYEHHUU BEIIECTB U
XUMHUYECKHUX peakiuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

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

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

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

— o0ecredeHue yCI0BUi, CIIOCOOCTBYIONMIUX MTPUOOPETEHHUIO 00YYaIOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

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

— (QopmupoBaHue y oOyyaroummxcs T'yMaHUCTHYECKMX OTHOIIEHUH,
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 MOTHBAllMUM K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHSI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

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



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena wm BemectBa. du3nueckue CBOWCTBA BEHIECTB. ArperaTHOE COCTOSIHHE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

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

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

KommuecTBo BemectBa. Mosib. MonsipHas Macca. B3auMocBsi3p KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

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

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(bu3MUecKux CBOMCTB O00pa3loOB HEOPraHMYECKUX BELIECTB, 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 MPOTEKAHUSI XMMHUYECKHX peakuuil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
meu (1) mpu HarpeBanuu, B3auMoieicTBHE *kee3a ¢ pactBopoM cosd meau (I1),
U3y4eHHE CIOCOOOB pa3JelieHHs CMeceil: C MOMOIIbI0 MarHuTa, (pUIbTPOBAHHE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  ONUCAaHUE  pEe3yJbTaTOB  MPOBENCHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT W mpocroe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUS KUCTopoAa B JabOpaTopuud W TMPOMBINUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

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

dusnueckne CcBoWcTBA BOAbl. Boma kak pactBopurenb. PacTBOpEIL
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHre NpUPOIHBIX BoJ. OXpaHa U OUUCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOWCTBA OKCUIOB. [loyueHnne okcuaos.

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

Kucnotsl. Knaccuduxarus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axkruBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eneTnueckas CBsSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COETUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEJEICHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe, MOJyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHME W M3YyYCHHE
CBOMCTB BOJIOpojia (TopeHue), B3auMojaeiicTBue Bojopoaa ¢ okcugaom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEH pAaCTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



UCCIIEIOBaHNE O00pa3lloB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIACCOB,
Ha0JI0/IeHNEe U3MEHEHHSI OKPACKH MHAMKATOPOB B PACTBOpAX KHUCIOT U IIEJIOUEH,
u3ydyeHue B3zaumojeicTBua okcuaa meau (II) ¢ pacTBOpoM CEpHON KHCIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO METaJla IPYTUM M3 PacTBOpa COJM, PELICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad 10 TeMe «BaXHeWlne KiIacChl HEOPTaHUYECKHUX
COECTUHEHUI».

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

[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
U TUAPOKCUBI.

[lepnonmueckuit 3axoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
U rpynnbl. OU3NYECKUH CMBICH MOPSAAKOBOIO HOMEpPA, HOMEPOB IMEpUONA U
IPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000J04€K aroMOB TepBbIX 20 XUMHUYECKHMX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA I10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyIINaM U NEPUOJaM.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbld 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 LMHKA C pacTBOPAMHM KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakliuy pa3ioKeHHsl, COSTUHEHU).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM 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, HYKJIUJ,
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 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

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

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

Knaccudukaiys XuMA4eCcKuX peakiuii Mo pa3aTudHbIM MPU3HAKaM (TI0 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHECHUIO CTENEHEeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHIO KaTajnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIUMH, TEPMOXUMHUYCCKUEC
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU M TOJIOKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIIUTUYECKON 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 U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCIISIMU KPUCTANIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IpOLECCA AUCCOLUALNUA KHCIOT, WIENOYEed U  COJIEH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OOmast xapakTtepuctuka TrajoreHoB. OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHasi KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, MpUMEHeHHe. JleiicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BaKHEHIIHMe XJIOpPUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapakrepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYecKkue cBorcTBa. OKCHABI Cepbl KaK MPEACTaBUTENIN KHUCIOTHBIX OKCHUJIOB.
Cepnass kucioTa, (QuU3NUecKne ¢ XUMUYECKHE CBOWCTBa (00mmMe Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



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

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTETIEHW OKUCIICHHS. A30T, paCOpPOCTPAHEHUE B IPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
bu3nYecKue 1 XUMUICCKHAE CBOMCTBA, MOJydyeHrne u mpuMeHerne. Com aMMOHWS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ MOoJIydeHHe, (PU3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  Clenu(puyecKue).
Hcnonb30oBaHWEe HUTPATOB U COJIeM aMMOHMST B KayeCTBE MMHEPAIbHBIX
yno0peHnil. XuMHUYEeCKOe 3arpsi3HEHHE OKPYKAIOILIEH Cpebl COETMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, U3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaora, pu3nueckue U XUMUUECKHUE CBOMCTRA,
nosydenue. Mcnonap3oBanne GpocdaToB B KAYECTBE MUHEPATbHBIX YIOOPEHUN.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  aJuIOTPOIHBIE
MOAU(UKAIIUKA, PACTIPOCTPAHEHHE B Mpuponae, (U3NYECKUE U XUMHUYECKHE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha >KUBBIE OPTraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV), rumoresa riao0albHOrO TOTEIJICHUS KiIMMara, MapHUKOBBIN
addekr. YronpHas KUCaoTa U €€ coM, X (PU3NYECKUEe ¥ XMMHUYCCKHE CBONCTBA,
nojgyyeHue W TnpuMeHeHue. KauecTBeHHass peakuusi Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[lepBoHavaNbHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTHIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKThI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpaX, Oelkax, yriieBojax — U X
poJiM B JKHM3HM 4YeJloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHU.

Kpemnuii, ero ¢usnueckue H XHUMHYECKUE CBOMCTBa, TMOJyYEHUE W
npumenenue. CoenuHeHHs KpeMHusi B mpupozge. OOmue mnpeactaBieHusi 00
okcunie kpemuust (IV) u kpemuueBor kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalbl: KEpaMHUKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHE 00pa3lloB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSTHOW KUCIIOTHI,
IPOBEJICHUE Kaue€CTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOAEHUE MTPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
raJlor€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJb30BAHUE BHUAECOMATEPHUATIOB),
O3HaKOMJIEHME C oOpa3lamMu XJOpPUAOB (TAJOT€HUAOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl M €€  COCOUHEHUSIMH  (BO3MOXKHO  MCIOJIb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIIMBaHUs caxapa o JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, H3y4YEHHUE XUMHUYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), 00pa3liaMu a30THBIX U (ocPOpHBIX ya0OpeHui, moaydeHue,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BOBMOXKHO  HCIIOJIb30BAHME  BHUJEOMATEPHAJIOB), U3yYEHUE  MOJAEIIEH
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasibl M MX COCAUHEHUS

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] ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHE B ObITY U MPOMBIIIIJIEHHOCTH.

[Ileounble MeTambl: nonoKeHue B [leproanueckoi cucTeEME XMMUYECKUX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUABl HaTpus W Kanusa. [IpuMeHeHne 1IenoYHbIX METAUIOB M HUX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kaiblus. BaxHelmve coequHEeHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHHSA. AM(OTEpHBIC CBOMCTBA OKCHAA M THIPOKCH]IA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTRA Xkene3a. OKCHIbI, THAPOKCUIBI U conn kene3a (1) u xenesa
(IIT), nx coctaB, CBOMCTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIL30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIMK HA MOHBI: MarHus, KJIbIHS, aJIOMHUHUS, [UHKA, JKeJe3a
(IT) u xenesza (III), mequ (II), HaGnrogeHNE U OMMCAaHUE MPOIECCOB OKPAITUBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a71a4d Mo TeMe «Baxxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouled cpeabl (MmpeaeiabHas TO0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mescnpeomemmnbnie ceasu



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

OO1mue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (DakT, rumoresa, 3aKoH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIIHU],
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUYECKHE BEIMYMHBI, €AMHUIIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocdepa, ruapochepa, MHHEpadbl, TOPHBIE MOPOJBI,
MI0JIC3HbIE UCKOTIaeMblIe, TOILIIUBO, BOJIHBIE peCypChl.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHMsI JOCTUTAIOTCS B Xoie OOydeHHs XHMUU B €IUHCTBE y4eOHOU u
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATIU3ALIMHN O0YUYaIOIINXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacIlMpEeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAy4yHOMY HACJEIUI0, TTOHUMAaHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuei o
MEPENOBbIX JOCTUKEHUSIX U OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIEAOBATEIbCKOW, TBOPYECKOM W APYrMX  BHAAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpoLlecCe€ OTOM Yy4yeOHOW JeATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TMIOBEJEHUE W TMIOCTYNKHM CBOMX TOBApUILEH C MO3UIIHUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA MMOCIEICTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHUYECKNE MPEICTABICHUS O BELIECTBE M XWMHUYECKOW pPEaKLuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKHM U COCTaBIIAIOIINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBSI3AX YEJIOBEKa C
MIPUPOTHOM CPEIOM, O POJIM XMMHUH B ITO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENbHBIE MOTHUBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HAaBBIKOB CaMOCTOSITEJIbHOM pabOThl C Y4YEOHBIMM TEKCTaMH, CIPaAaBOYHOMU



JUTEPATYPON, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, IPOSKTHOM M  HCCIIEIOBATEIIbCKOMN
JEATEIIBHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBJICHHOCTH W YPOBHS OOyUCHHS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH W3HU, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 JKU3HU, OCO3HAHHE TMOCJIEICTBUN W
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOTOs1, HAPKOTUKOB, KypEeHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

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

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
KW3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
AKOJIOTUUECKUX MPOOJEM M MyTeW UX PEIICHUS MOCPEICTBOM METOJIOB XUMUU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanmpeAMETHBIX PE3yJbTATOB BBIJICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 ITHX NMPeIMETOB (OPMHUPOBATH MPEJACTABICHHE O IEIOCTHON



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

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXIeHus (MHAYKTHBHBIC, JICTYKTUBHBIC, 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 MOJICIbHBIE TIPEACTaBICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3YyYaeMbIX 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 KAaue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (pOPM IPEACTaBICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3Iu4Hble METOAbI U 3alpOChHl MPU MOUCKE U O0TOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOW aKTUBHOT'O UCIIOJIb30BAaHUS Pa3IMUHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh M AaHAJIM3UpPOBaThb B IIpoLecce Y4YeOHOH W
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

yMEHUSl 3a/laBaTh BOMPOCH (B XoJ€ jauajora W (WIM) JAUCKYCCHH) TIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJbTAaTOB BBIMOJIHEHHUSI XUMUYECKOTO IKCIEpUMEHTa (1a00paTOpHOro OIbITa,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéra OOLIMX WHTEPECOB M COTJIacOBaHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSITENIBHO ONPENEIATh UENH JEATEbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/1a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTHUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaraéMble B YCIOBUU 3aJIaHUN.

MNPEIMETHBIE PE3YJIBTATBI

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



JNEUCTBUM, BHUABl JEITEIBHOCTH IO TOJYy4YEHUIO HOBOTO 3HAHHUS, €ro
WHTEPIpETAUN, MPEeoOpPa30BaHUI0 W TMPUMEHECHHUIO B PA3IMYHBIX YYCOHBIX H
HOBBIX CUTYaIlUsIX.

K konIy oOyueHus B 8 kjacce npeMeTHbIC pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIeMEHTa B COSTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKIINH, TEII0BON A EKT peakiumy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(MporeHTHAsE KOHLIEHTpAIKsi) B PaCTBOPE;

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

e HCINOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJIg COCTaBJICHHS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIci Ilepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXpPAHEHHs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHMSI, 3aKOHA ABOTaIpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
Oonbllie TEPUOAbl, COOTHOCUTH O0003HAUYEHMS, KOTOpPbIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



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

KJIacCU(PUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHWUYECKHUE BEICCTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHUYECKOTO »dJIeMEeHTa 10 ¢dopmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CHUCTeMaTU3aluIo, KiIacCUu(PUKaIuIo,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIui, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeIoBaTh  NpaBWJIaM  TOJB30BAHUSA  XUMHUYECKOM  MOCyIoW |
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PACTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MOMOIIBIO HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yuenus B 9 kjacce npeIMEeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKas PeaKIMsi, XUMUYeCKasi CBsI3b, TEIIOBOU 3(PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



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

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

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opMmylie, XapakTep Cpelibl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIHUCHIBATH U XapaKTepHU30BaATh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOEHHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYII C YUETOM CTPOEHUS MX
aTOMOB;

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

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
1IEJIOYEN U COJIEH, TTOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUN HOHHOTO



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

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIPHYIO U MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIEeMEHTa 10 (dopmysie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7ab0opaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIHUSMH 110 BBIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonun-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlii0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC

Ne

HaumenoBaHue pa3jiesioB U

KoaunuecTBO 4acoB

KoHnTpoJbHbie

IIpakTHYeckue

JaekTpoHHbIe (HU(pOBbHIE)

n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUSA
XuMusg — BaxkHas 00/1acTh
€CTECTBO3HA
1.1 TECTBO3H HUH T 5 2 https://m.edsoo.ru/YNVJIX660G
MPaKTUYECKON JIeATEITHbHOCTH
YyeJIoBEKa
BemecTBa €CKHUEe
1.2 HICCTEA 1 XHMHHCCRI 15 1 https://m.edsoo.ru/ONNXR1VFO0
peakiuu
Hroro o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
Bos3nyx. Kuciaopos. ITo e
2.1 AYX. RHCTOPOA T 6 https://m.edso0.ru/D5BORTY30
00 okcHaax
Bonopoa. Ionstue o
2.2 8 1 https://m.edso0.ru/5D61JZ6PS
KHCJIOTaX M COJIAX
Boga. Pacteopsl. [Torsarue 00
23 g P 5 1 1 https://m.eds00.ru/M13I5KIBM
OCHOBaHHUIX
OCHOBHBIE KJIaCChI
2.4 . 11 1 1 https://m.edso0.ru/0T5A5SMOWT
HEOPTraHUYECKUX COCAMHEHUI
Hroro 1o pasneny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoanyeckas cucrema xumudecknx 3j1eMmeHToB /[. U. MenaeneeBa. CTpoeHue aTOMOB.

Xumuuyeckas ¢cBsi3zb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

[lepuoauueckuii 3aKOH U
[Tepuonnueckas cucrema

3.1 XUMHYEeCKHX 3aeMeHToB Jl. W. 7 https://m.edsoo.ru/TCBIBVWFZ
MenneneeBa. CtpoeHue
aToMma
XuMuyeckas CBA3b.
3.2 OKHUCIUTENILHO- 8 https://m.edsoo.ru/F6AOABDPF
BOCCTAHOBHUTEIIBHBIC PEAKIIUU
Htoro no pazneny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOe Bpemst 3 https://m.edsoo.ru/KQBD02J69
OBILIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KJIACC

KosmuecTBo yacos
HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Ne i/ KonrpoJsbnsie | IIpakTrnyeckn
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI e padoThbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH
[ToBTOpEeHME U yriyOJieHUe 3HAHUH
11 P YLy 3) 1 https://m.edso0.ru/EQETUT35Z
OCHOBHBIX pa3/iesioB Kypca 8 kjacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
1.2 N p 4 https://m.edsoo.ru/AFN4LWG7U
peakuui
DIIEKTPONUTHYECKAST JUCCOLIHAIIHS.
1.3 P 8 HHat 8 1 1 https://m.edsoo.ru/KODUR50VV
XUMHYECKUE Peakllui B pacTBOpax
Uroro no pazgeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.1 B parctep 4 1 https://m.edso0.ru/ZTN1F700I
aneMeHToB VIIA-rpynmsl. ["anoreHsr
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COEIMHEHUS
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.3 aneMeHTOB VA-rpynmsl. A3oT, Gpochop n 7 1 https://m.edsoo.ru/VOXDOUX2S
UX COEIMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
24 anemeHToB [VA-rpynmel. Yriepon u 8 1 2 https://m.eds00.ru/JPJ200VJIX
KPEMHHI U UX COCTUHECHUSI
Hroro o pasnery 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Pa3zgen 3. MeTa/IbI M BX COeIUHEHU S

3.1 OO0u1me cBoOICTBa METAIIIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Baxxueiie Metauibl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/EFKQW9HZI
Htoro mo pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 Betuectsa it MaTepHATLL B AKHSHIH 3 https://m.edsoo.ru/TENBWEF7Y
YeloBeKa
Hroro o pasneny 3
PesepBHOe Bpemst 3 https://m.edsoo.ru/FYS5RY75R9
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoaudecTBO yacoB JlaTa
Ne JIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka KonrTpoabubie | IlpakTtuuyeckue | H3Yy4Y€HH
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI b
[Ipenmer xumuu. Pons xumun B
1 Hepena
1 ’KM3HH dyenoBeka. Tenma u 1 https://m.eds00.ru/L62DS2CZR
ceHTAbps
BEIleCTBa
IlonsTre o0 MeTOaxX MO3HAHUS B 1 Hepena
2 A 1 A https://m.edso0.ru/9ZJAEW050
XUMUH CeHTAbpA
[IpaxTuueckas padora Ne 1
«IIpaBuia paboThsI B 1aDOpaToOpuu 2 Hepens
3 P . P patop 1 A https://m.edsoo.ru/L5EW4353D
1 IpUEMBI OOpaICHHS C ceHTabpsa
1a60pPaTOPHBIM 000PYIOBAHUEM
YucThie BelecTBa U CMECH. 2 Hepens
4 m . 1 A https://m.edsoo.ru/6TME21FW8
Crioco0sl pazfeneHust cMmecei ceHTAbpA
[IpakTuueckas padbora Ne 2
. 3 HegenA
5 «Pa3nenenue cmeceill (Ha npumepe 1 ceHTaBis https://m.edso0.ru/K3LS5MCRY
OYHCTKHU TTOBAPEHHOU COJIH )» P
3 HepgenA
6 ATOMBI M MOJICKYJTBI 1 A https://m.edsoo.ru/BLS04WTB8
ceHTAbpA
XUMUYeCKre 3JIEMEHTRI. 3HAKH
4 HepenA
7 (CUMBOJIBI) XHMHUYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
ceHTAbpA
9JIEMEHTOB
4 HepenA
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 A https://m.edsoo.ru/DXJBSTJ95
ceHTAbpA



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95

1 Hepena

9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE https://m.edsoo.ru/IMOBJ3QZ5
OKTABpA
3aKoH MMOCTOSIHCTBA COCTaBa
BEIIECTB. XUMHUECKas popMya. 1 Hepena
10 H opmy A https://m.edso0.ru/IMC496F X6
BanentHocts aTOMOB oKTA6pA
XHUMHYECKHUX 3JIEMEHTOB
OtHocHUTeNbHAs aTOMHAsI Macca.
2 HegenA
11 OTHOCHUTENBHAS MOJISKYJISIpHAs okTsi6 https://m.edso0.ru/PIZPCIMDX
KTA A
Macca P
MaccoBas 1071 XUMAYECKOTO 2 Hepena
12 & A https://m.edsoo0.ru/GHV58QMVE
9JIEMEHTA B COENIMHEHUHU OKTABpPA
KommuecTBo BemecTBa. Moub. 3 Hepens
13 . A https://m.eds00.ru/368UNL5Y2
MousipHast macca oKTAbpA
dusznueckrue U XUMHYIECKHE 3 Hepena
14 A https://m.edsoo.ru/YZM8S6ATH
SIBJICHUSI. XUMUYECKasl PEaKIIHs OKTAbpA
IIpu3Haku U yCIIOBHS MPOTEKAHUS 4 vepensa
15 P 4 1P A https://m.edso0.ru/N6DVNIKQS
XUMHUYECKUX PEaKIUi oKTAbpA
3aK0H COXpaHEHHUS MacChl 4 vepensa
16 P A https://m.eds00.ru/M8DSAIHVM
BEIIECTB. XUMUUECKUE YPABHEHUS OKTA6pA
Brrancnenus xojimyecTBa, MacChl
1 Hepensa
17 BELIECTBA [10 YPaBHEHUAM o6 https://m.edsoo.ru/LUY9U3EQE
HOA A
XUMHUYECKUX PEaKIUi P
Knaccudukamnms xumuaecknx
eaKIui (CoeTuHEHHS, 1 Hepena
18 peakii (coen A https://m.edsoo.ru/L4807LAGB
pa3noXKeHus1, 3aMeIeHuUs, HoA6pA
oOMeHa)
M. B. JIoMOHOCOB — YUEHBII- 2 Hepensa
19 Y A https://m.edsoo.ru/PAWARH3AB

sHuukIoneauct. O0o0uenue u

HOA6pA



https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB

CUCTCMAaTHU3alusia 3HAHUM

KonrtponsHas padora Nel mo teme

2 HegenA
20 «BelecTBa 1 XUMHUYECKHUE 6ﬂ. https://m.edsoo.ru/ON62SNERU
HOADPA
peaKIum P
Boznyx — cmecsk razos. Cocras
3 HegenA
21 Bo3ayxa. Kuciopon — snemeHt u 6 https://m.edsoo.ru/ XONONRN1P
HOADPA
npoctoe Bemectso. O30H P
q)I/I3I/I'~I€CKI/Ie U XUMHWUYCCKHC
CBOMCTBA KHCIOpOJIa (peaKInu 3 HegenA
22 pora (peaxit A https://m.edsoo.ru/FBS1JRKMB
okucieHus, ropeaue). [lonstue HoA6pA
00 okcugax
CriocoOpl MoJtydeHus: KUCIopoaa
B J1a0OpaToOpuu U 4 nepens
23 patop A https://m.edsoo.ru/VJWB6A2RD
pOMBIIIEHHOCTH. [IprMeHnenue HoA6pA
KHCJIOpOJIa
TennoBoii 3¢ ekt xumuueckomn
peaKHI/II/I, IIOHATHUEC O
4 Hepens
24 TEPMOXMMHUYECKOM YPaBHEHHH, 08608 https://m.edso00.ru/PNMKJZHKX
9K30- ¥ SHJOTEPMHUICCKHIX P
peaKuusax
Tonnuso (HedTh, yroib U METaH).
1 Hepensa
25 3arpsi3HeHue BO3ayXa, CIocoObl Lexabps https://m.edsoo.ru/USNY5UUW?2
€ro MPeOTBPAIICHHUS P
[IpakTuueckast padorta Ne 3 o
TeMe «llonmyuenne u cobupanue 1 Hepena
26 v P A https://m.eds00.ru/5516UHX3R
KHCJI0POAa, U3YUYEHHUE Er0 nekabpsa
CBOMCTBY
27 Bonopon — snemeHT u mpoctoe 2 HepenA https://m.edsoo.ru/WD392ACWB



https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB

BemiecTBo. Haxoxnenue B nekabps
pupoJie
duznueckue 1 XUMUYECKHE
. 2 HepgenA
28 cBoiicTBa Bogopoaa. [lpumenenue exab https://m.eds00.ru/0SZ28459R
Kabps
BOJIOpOa a P
3 Hepensa
29 [TonsaTHeEe 0 KHUCIOTAaX U COJIX A https://m.edsoo.ru/TMWNIVC43
OeKkabps
CrocoOsI ITOIyYEeHUsI BOIOPOIa B 3 Hepens
30 i AOPOA A https://m.edsoo.ru/C9TO9UCIP
nabopaTopuu nekabps
[IpaxTuueckas padora Ne 4 o
Teme «llomyuenue u codupanue 4 vepens
31 v P A https://m.eds00.ru/SS3WAX33K
BOJOPOJA, U3YUYEHUE €TI0 nekabpsa
CBOICTBY
Mossipubiii 00bE€M ra3oB. 3aK0H 4 Hepena
32 https://m.eds00.ru/M3KSO10DQ
ABorazipo nekabpsa
Brruncinenus o0b€Ma, KOJTUYECTBA
BEIIECTBA ra3a I10 €ro U3BECTHOM 2 Hepensa
33 o Y A hittps://m.eds00.ru/MXGOY304M
KOJIMYECTBY BEIIECTBA WIIN AHBapA
00BEMY
Brraucienus 00EMO0B ra3oB 110
ABHCHHUIO PEAKIIMHA HA OCHOBE 2 Hepensa
34 P beakdl ¥ A hittps://m.eds00.ru/9TOBAXABY
3aK0HA 00BEMHBIX OTHOIIEHUI AHBapA
rasoB
dusnueckue U XUMHUYECKHE 3 Hepens
35 ) A https://m.eds00.ru/7AOGFZKA4R
CBOMCTBA BOJBI AHBapA
CocraB ocHoBauuii. [Tousarue 00 3 Hepens
36 A https://m.edso0.ru/IXB2W6IVL
WHUKATOpax AHBapA
37 Bopa xak pacTBOpUTEIb. 4 Hepens https://m.edsoo.ru/MKHXPOFH4



https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4

Hacsimenaslie 1 HeHACHIILICHHEIS AHBapA
pactBopbl. MaccoBasi 10Jist
BEIIIECTBA B paCTBOPE
[TpakTuyeckas padora Ne 5 o
teme «lIpurotoBiaeHue pacTBOPOB 4 Hepensa
38 PHFOTOR paFTROpO! A https://m.eds00.r/WXUKPAUOA
C onpeaeIEHHON MacCOBOM 10Jei AHBapA
pacTBOPEHHOTO BEILIECTBAY
KonTpoinbsHas padora Ne2 1o Teme 1 Hepens
39 P P A https://m.edso00.ru/JM7935DRY
«Kucnopoa. Bonopoa. Boga» despans
OKcupl: cocTaB, Kilaccu(uKaius, 1 Hepensa
40 g ucan A https://m.edso0.ru/5TFSJINAY
HOMEHKJIATypa deBpans
[Tonyuyenue u xummudeckue
» 2 HegenA
41 CBOMCTBA KUCIIOTHBIX, OCHOBHEIX o https://m.edso0.ru/8JAZ9YWS2
espans
1 aM(OTEpHBIX OKCHIOB P
OcHOBaHUS: COCTaB, 2 Hepens
42 A https://m.eds00.ru/5U397HU5C
KJ1accuukanms, HOMEHKIJIaTypa despans
[lonyyenne u XUMHUYECKHE 3 Hepenn
43 o . A https://m.eds00.ru/GDIA28ROE
CBOICTBa OCHOBAHMI despans
KwucmoTsr: cocTas, 3 Hepens
44 A https://m.edsoo0.ru/Q6U4WEBK7
kiaccuduKaius, HOMEHKIATypa despans
IlonydeHne U XUMHUYECKHE 4 Hepens
45 Uyq A https://m.edsoo.ru/Z2GCRN45W
CBOUCTBA KUCJIOT deBpansa
Comnu (cpeqnue): HOMEHKIIATypa, 4
Hegens
46 CIOCOOBI MOJTYyYEHUS, XUMUYECKHE b A https://m.edsoo.ru/JSNUIM9TJ
espans
CBOMCTBA P
[TpakTuueckast paborta Ne 6.
1 Hepena
47 Pemrenne skcnepuMeHTAIBHBIX https://m.eds00.ru/58D13JF7V
MapTa

3a7a4 1mo teme «OCHOBHEBIE



https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V

KJIaCChl HCOPraHNM4CCKUX

COCTUHEHUN )
['enernueckas CBsA3b MEXKIY
1 Hepena
48 KJIaCCaMU HEOPTaHUYECKHUX https://m.edsoo.ru/YDS6ZRE31
MapTa
COETUHEHUN P
O0001IeHNE U CUCTEMATH3AIUSA 2 Hepena
49 . https://m.edsoo.ru/STBUOEEYN
3HAHUH MapTa
KonTponbnas padorta Ne3 no teme 5
Hepens
50 "OCHOBHBIE KIACCHI A https://m.edsoo.ru/AFA7IDULD
MapTa
HEOPraHUYECKUX COCTUHEHUN" P
[TepBbie mOMBITKH
KIacCU(pUKANA XUMUYECKUX 3 Hepena
51 Puican A https://m.edsoo.ru/C0V3CC214
snemeHToB. [loHsTHE O TpymnIax mapTa
CXOJIHBIX DJIEMEHTOB
Ilepuonuueckuii 3aKOH U
ITepuomndeckas cucrtema 3 Hepens
52 proa A https://m.eds00.ru/X9FINR3US
XUMHYECKUX 3eMeHTOB JI. U. MapTa
Menneneena
4 Hepens
53 [Iepuonsl, rpynmsl, MOATPYIIILI https://m.edsoo.ru/NQMWWJIRXN
mapTa
Crtpoenue atomoB. CocTaB 4 Hepens
54 https://m.edsoo.ru/IMUDOMR5H
aTOMHBIX siiep. M30Tors mapTa
CrtpoeHnue 371eKTPOHHBIX
000JI0Y€EK aTOMOB DJIEMEHTOB 2 Hepena
55 0 A https://m.eds00.ru/T95YNV8B2
[Tepuoanueckoii cucremsi /. U. anpens
Menneneena
XapaKTepHUCTHKA XUMHYECKOTO 2 Hepens
56 paierep A https://m.eds00.ru/Y IPO4OMDX

9JICMCHTA I10 €ro IOJIOKCHHIO B

anpens



https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX

[Tepuonuueckoii cucreme /1. U.
Menpeneena

3nauenue [lepuonnyeckoro

3aK0Ha I Pa3BUTHS HAYKU U 3 Hepens
57 AR P Y A https://m.eds00.ru/SZD8XEOOP
npaktuku. JI. 1. MenaeneeB — anpens
Y4EHBIN, TIEJIATOT ¥ TPakIaHUH
PesepBHelit ypok. O000IICHHE 1
cHCTeEMAaTH3alus 3HaHUH / 3 Hepens
58 . 1 A https://m.edsoo.ru/ZCQTRP0O8Y
Bcepoccutiickas nmpoBepodHas anpens
pabora
KonTponbnas padota Ne4 o teme
«Crpoenue aroMa. XUMHUYECKas 4 Hepens
59 p . A https://m.edsoo.ru/FTIZF99WF
cBs13bY» / Beepoccuiickas anpens
poBepoyHas padbora
DNEKTPOOTPULIATEIIEHOCT ATOMOB 4 Hepens
60 poOTpHIL A https://m.edsoo.ru/HZA110EDS
XUMHUYECKUX BJIEMEHTOB anpens
1 Hepens
61 MNonuag xumMmyeckas cBA3b . A https://m.eds00.ru/3SY1RJKVI
Mmafa
KoBanenTHas nomsapHas 1 Hepensa
62 p A https://m.edsoo.ru/EOL3MT2AE
XUMHUYECKAS CBI3b mas
KoBanenTHas HenonsapHas 2 Hependa
63 p A https://m.eds00.ru/9YVRIEUXI
XUMHUUYECKAS CBI3b mas
2 Hepena
64 Crernedpb OKUCIIEHUS A https://m.edsoo.ru/RA6CVXM66
mas
OKHUCIIUTENbHO- 3 HepenAa
65 A https://m.eds00.ru/ZXNCA7DOZ
BOCCTaHOBHUTEIIbHBIC PEAKIIHH mas
3 Hepensa
66 OKUCIUTEIN U BOCCTAHOBUTEHU A https://m.edso0.ru/QPS46Z5PU

MmaA



https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU

PesepBubIil ypok. O600111IeHIE 1

67 CHUCTEMATHU3AaNA 3HAHUH 110 TEME 1 4 Hepensa https://m.edsoo.ru/4RH7M35NE
«Ctpoenue aroma. XuMu4decKas mas
CBS3b)
P 7 . 0600 4
68 C3EPBHBIH YPOK. LDODIICHAE 1 1 HEASM | hitps://m.edsoo.ru/7TDNRBZ948
CUCTEMATH3AN 3SHAHUN Mmas
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KJIACC

KoaundecTBo yacoB JlaTta
Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabubie | IlpakTtuuyeckue | H3Yy4Y€HH
n/m Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTshI b
Ilepnonnueckuil 3aK0H.
Ilepuoauueckas cucrema 1 Hepens
1 proA 1 A https://m.edso0.r/ECRKAIOAY
XUMHYECKHX 31eMeHTOoB /JI. 1. ceHTAbpA
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH 1
Heaens
2 CBOMCTB XUMHYECKHX 3JICMECHTOB 1 . A 6 https://m.edsoo.ru/GNJPEROFB
HTA A
MEePBBIX TPEX MEPHUOIOB P
Knaccudukanus u
2 HegenA
3 HOMEHKJIaTypa HEOPTaHUYECKUX 1 cenTaGps https://m.edsoo0.ru/WTOIWRA2Q
BEILIECTB
Buasl xumMudeckon CBSI3U U THITBI 2 Hepens
4 ! ) 1 A https://m.edsoo.ru/UI4Y5CFRV
KPUCTAJUTMYECKUX PEHIETOK ceHTAbpA
KonTponbnas pabota Nel no
teMe «lloBTOpenue u 3 Hepenn
5 perHe. 1 1 A https://m.eds00.ru/J4X8ZN212
yriyoJieHne 3HaHUH OCHOBHBIX ceHTAbpA
paszuenoB Kypca 8 Kiaccay
Knaccudukanust XuMuaeckux
. 3 HegenA
6 pEaKIHii IO PA3TNIHBIM 1 https://m.edsoo.ru/X8XAE7E2J
ceHTAbpA
MpU3HAKaM
ITonsiTHE O CKOPOCTH
XUMHYSCKOH peaknuu. ITorsTtue 4 Hepensa
7 pedid 1 A https://m.eds00.ru/6VLXCYY7N
0 TOMOTEHHBIX M T€TePOTEHHBIX ceHTAbpA

peaKkuuax



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

[TonsiTrie 0 XUMHUYECKOM
paBHOBecuH. PaKTOPHI,
BIIUSIIOLINE Ha CKOPOCTh

4 HepenA

8 . https://m.edsoo.ru/H4FH7NZNM
XUMHYECKOW peakIuu U ceHTabpA
IMOJI0KEHUE XUMUYECKOTO
paBHOBeECHUS
OKHUCIIUTENLHO- 1 Hepena
9 A https://m.edso0.ru/648V11026
BOCCTAHOBUTEIIbHBIC PEAKIIUU OKTABpPA
Teopust 37EKTPOTUTUYECKOMN
1 Hepena
10 nuccormanmyi. CUiIbHEIE U oKkTsi6 https://m.edsoo.ru/2KCYCLZ16
KTA A
cia0Oble AJICKTPOIUTHI P
2 Hepensa
11 Honnble ypaBHEHHsI peakui A https://m.edsoo.ru/VVN2SBON1R
OKTAGpA
XUMHUYECKHUE CBOMCTBA KUCIOT U
OCHOBaHUI B CBETE
. 2 HegenA
12 MpeJICTaBICHH 00 6 https://m.edsoo.ru/8HH81YVXI
OKTABpPA
ANEKTPOIUTUYECKOMN P
TUCCOLIMAINT
XHUMHUYECKHEe CBOMCTBA coJIel B
CBETE IIPEACTABICHUN 00 3 Hepens
13 ped . A https://m.eds00.r/ETD5QTSAG
DIIEKTPOIUTUYECKON oKTABPA
TUCCOLIMAINT
3 Hepensa
14 [TonsiTHE O THapOIU3E coneit A https://m.edsoo.ru/9JFRAVE8W
OKTABpA
O00011eHNe U CUCTEMATU3ALIS 4 Hepens
15 o H A https://m.eds00.ru/FEEIZRMBG
3HAHUH OKTABpA
IIpakTrueckast padora Ne 1. 4 yepens
16 P P A https://m.eds00.ru/7VXTEHIT4
«Pemenne sKcrepuMeHTaIbHbIX OKTABpPA



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4

3aaad»

Konrtponsnas padora Ne2 mo

TeMe «DIEKTPOTUTHICCKAS 1 Hegens
17 P A https://m.edso0.ru/9RKLZDNUX
Jqucconuanus. XuMHIECKUe HOA6pA
peaKIuu B pacCTBOPAX»
OO01as xapakTepuCTHKa
1 Hepena
18 rajioreHoB. XMMHUYECKUE 6 https://m.edsoo0.ru/NNYKYZF12
HOA6pA
CBOICTBA Ha MMPUMEPE XJIOpa P
XmopoBogopoa. CossiHast
. 2 HegenA
19 KHUCJIOTa, XHMUYECKHE CBOMCTBA, 6 https://m.edsoo.ru/CWVSHCD2M
HOA6pA
MOJTyYeHUE, MPUMCHCHHE ’
[TpakTuueckas padorta Ne 2 o 5
Hepens
20 teme «llomydenue cosstHoOM 6ﬂ, https://m.edsoo.ru/PVEXIYWEG
HOA6pA
KHCJIOTHI, U3yUCHHE € CBOMCTBY P
Brraucnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKITHH, eCITH 3 Hepens
21 peaid A https://m.eds00.ru/4BISHO70F
OZIMH U3 PEarcHToOB JIaH B HOA6pA
M30BITKE
OO01mas xapakTepuCcTHKa 3 Hepens
22 5 P P A https://m.edsoo.ru/NVMWKERSEP
anemMeHTOB VIA-rpymnmsl HOABPA
AnnoTtponHsie MoU(UKAIIH
cepbl. Haxoxnenue cepel 1 e€ 4 Hepena
23 P e P A https://m.eds00.ru/CX10EUSPO
COCIUHEHHUH B IIPUPOJIE. HoAbpA
XHWMHYECKUE CBOMCTBA CEPBI
CepoBoaopoj1, CTpOEHUE,
4 Hepens
24 ¢du3nueckrue 1 XUMHUYECKHE 6 https://m.edsoo.ru/ECGX2B40W
HOAGpA
CBOMCTBA P
25 Oxkcuabl cepsl. CepHasi KMCIIOTA, 1 Hepens https://m.edsoo.ru/ULRFLCHH1



https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1

(1)I/I3I/IIICCKI/IC N XUMHYCCKHEC
CBOﬁCTBa, IIPUMCHCHHUEC

OeKabps

XUMUYECKHUE pcaKknuy, JCxKalue

B OCHOBC IMPOMBIIIJICHHOT'O

crocoba Moyiy4eHus CepHon 1 Hegens
26 i P A https://m.edsoo.ru/H7FT3NON4
KHUCIIOTHI. XUMUYECKOE AeKabps
3arpsi3HEHUE OKPY Karolei
Cpebl COeTUHEHUSMU CEPhI
Brruncnenue maccoBoit 1onu 2 Hegenn
27 A A https://m.edsoo.ru/HSJE186WN
BBIXO/Ia MPOyKTa PeaKiuu neKabps
OO61as xapakTepuCcTHKa
aneMeHToB VA-rpynnsl. A30T,
2 HegenA
28 pacnpocTpaHeHHe B IPUPOJIE, exabps https://m.edsoo.ru/WAHRMB976
buznyecKkue 1 XUMUYECKHE A
CBOMCTBA
AMMHuak, ero puznueckKue u
. 3 HepenA
29 XHUMUYECKHE CBOMCTBA, exa6 https://m.edsoo.ru/HZAYE5F13
K A
MOJIYYeHUE U IPUMEHEHHE & P
[TpaxTuueckast padorta Ne 3 o
3 HegenA
30 teMme «llonyueHnne ammuaka, exa6 https://m.edsoo.ru/JORP64IFJ
K A
W3yYEHUE ET0 CBOMCTB)» a P
A3oTHas KACIO0TAa, €€
4 HepenA
31 bu3HYecKue 1 XUMHYECKIE okab https://m.edsoo.ru/U2DYEDMYE
A
CBOMCTBA A P
Hcrnons30BaHne HUTPATOB U
CoJIell aMMOHHS B KQUE€CTBE 4 Hepena
32 . A https://m.edsoo.ru/5SHBKCIQCB
MUHEPaIBHBIX YI0OpECHHI. nexabps

XHUMHUYECKOE 3arpsA3HCHHUC



https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB

OKpYXKarollen cpeibl
COEIMHEHUSIMU a30Ta

®ochop. Okcun dpocdopa (V) u

OoCc(OopHAasA KHUCIIOTA, 2 HegenA
33 bocbop A https://m.eds00.ru/GDQISO3WP
buznyecKkue 1 XUMUYECKHe AHBaps
CBOIICTBa, MOJIy4eHUE
Hcnonb3oBanue Gocdatos B
KaueCTBE MHUHEPATBHBIX 2 Hepens
34 . P A https://m.edsoo.ru/lUAZ3HUG5V
ynobpenuii. 3arps3HeHue AaHBaps
MIPUPOHOM cpebl pochaTamu
Yraepon, pacipocTpaHEHHE B
3 HegenA
35 npupoie, GU3NISCKUE U o https://m.edsoo.ru/DWOM6ESUUL
AH A
XUMHUYECKHE CBONCTBA P
Oxkcuppl yriaepoaa, ux
(dU3HYECKUE M XUMUICCKHEC
. 3 HepgenA
36 CBOMCTBA. DKOJOTHYECKHE . https://m.edsoo.ru/OXQAPGNCF
AHBAPA
po0OIeMbl, CBSI3aHHBIE C P
okcuoM yriepona (IV)
4 Hepena
37 VYronbHas Kuciora u €€ conu app; https://m.edsoo.ru/OHQHDGIPA
AHBAPA
[Tpaktuyeckas padora Ne 4 o
teMe "llonydyeHue yriekuciaoro 4 Hepena
38 YACHHE YT A https://m.eds00.ru/G2HZXQGCS
ra3a. KauecTBeHHas peakius Ha aHBaps
KapOoHaT-HOH"
[TepBoHavanbHbIE MOHATHS 00
1 Hepena
39 OpPraHWYECKUX BEIIECTBAX KaK O b https://m.edso0.ru/30T12109Z
eBpans
COEIMHEHUSIX YTIepoaa P
40 Kpemuuii u ero coenHeHus 1 Hepens https://m.edsoo.ru/75JXNHO0I8



https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8

deBpans

[TpakTuyeckas padora Ne 5.
Pemnienue skcriepuMeHTaIbHBIX

2 HegenA

41 . https://m.edso0.ru/O7ESDOD7Z
3aja4 o TeMe «BaxHeiimue despans
HEMETaJJIbl U UX COCIUHEHUSD)
Konrtponsnas padora Ne3 o 5
HeAens
42 TeMe «BaxkHeine HeMeTabl U des Aa . https://m.eds00.ru/S85J9UGH3
n
UX COECUHEHUS» P
OO01as xapakTepuCTHKa
XUMHYECKHX DJIEMEHTOB —
MeTauioB. Metaynyeckas CBs3b 3 Hepens
43 A https://m.edsoo.ru/XK1GYPCO1
U MeTaJlJInYecKas despans
KpHUCTa/NINYecKasi perérka.
dusnueckue cBOCTBa METAIIOB
XUMHUYECKUE CBOICTBA
. 3 HepenA
44 METAJIJIOB. DJIEKTPOXUMHUYECKHI despa https://m.edsoo.ru/Z7YRNPAEW
Bpans
psi HaNpsKEHUH METallJIoB P
O611me cnocoObl MOTyYEHHS
metasuioB. CriiaBbl. Berancnenus 4
Heaens
45 10 YPaBHEHUSAM XUMHYECKHX de ,u,a https://m.eds00.ru/G54GDQI2D
Bpans
peaKuuii, ecau OJ1H U3 P
pPEareHToB COAEPKUT MPUMECH
4 Hepensa
46 [TonsiTHE O KOPPO3UM METAIIIIOB A https://m.edsoo.ru/4AFIGDOWOW
deBpans
1 Hepena
47 [llenounbie METATIBI A https://m.edso0.ru/X1B4BPUW?2
mapTs
OKcuIpl ¥ THIPOKCUIBI HATPUS U 1 Hepenn
48 Pl T THAPOIKCHAR! HATP A https://m.eds00.ru/Q4DX0G3UY

KaJIust

MapTa



https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
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[llenoyno3eMeNnbHBIC METAJIIbI —

2 HegenA

49 N N https://m.edsoo.ru/REOCDY0K6
KaJIbIIMH U MarHui MapTa
Baxxueimue coe e 2
50 HEHIIHE COPAHHERIA AR | hitps://im.eds00.ru/CIRIECMZA
Kajablus MapTa
O00011IEHNE ¥ cUCTEMATH3a 3
51 Hul HAC H CHCTEMATH3atA HeASNA https://m.edsoo.ru/O5PXGG1BE
3HAHUHU MapTa
JKEcTkoCTh BOIBI U CIIOCOOEI €6 3
52 a HEASNA https://m.edsoo.ru/WFMBFTTTP
YCTp AHCHUA MapTa
[TpakTuueckast pabota Ne 6 o
.. 4 Hepens
53 teMme "JKECTKOCTh BOABI U MaoTa https://m.edsoo.ru/NFIROKB8J
METO/bI €€ yCTpaHEeHUs" P
4
54 ATrOMUHHUI HeAsNA https://m.eds00.ru/9ZJ8RD1TV
mMapTa
AmMdboTtepHbIe CBOIICTBA OKCUIA U 2 Hepe
55 (orep a HEACTIA https://m.edsoo.ru/NI5KI110J5
THAPOKCH]IA anpens
2 Hepe
56 Keneso HEAER 1 hittps://m.edsoo.ru/F20NJR5SR
anpens
OKcHUAbI, THAPOKCHABI U COJIH 3 Hepe
57 FIbL, THAPOKCHA AR hitps://m.edsoo.ru/IRTUBLAMP
xenesa (I1) u sxenesa (I1I) anpens
O000I1IIeHNE U CUCTEM 3
58 IEI ATHsatmA HEASNIA https://m.edsoo.ru/NAON6HGKZ
3HAHUH anpens
[IpakTuueckas padbora Ne 7.
PemeHHe SKCIICPUMCHTAJIbHBIX 4
59 P . HEACTIA https://m.eds00.ru/ZN7G0QSMX
3a1a4 1mo reMe «BakHelme anpens
METAJUIBL U UX COEIUHEHUS
BI)I‘II/ICJ'IGHI/I?I 110 ABHCHUSIM 4
60 yp . HEASNA https://m.edsoo.ru/AYD2HESIY
XUMHUYCCKUX peaKHI/II/I, cClin anpena



https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY

OJIMH U3 PEareHTOB JaH B
M30BITKE U COEPKUT
npuMecH. Berancnenus
MAacCOBOM J0JIM BBIX0/1a

IPOIYKTa PeaKIuu
006006 1

61 ODHICHHE 1 CHETEMATHSAMHA 1 AR hitps://im.eds00.ru/B8TIVTKOP
3HAHUN Mas
Konrtponsnas padora Ne4 mmo 1

HeagenAa

62 TeMe «BaxkHellne MeTajuisl 1 1 \as A https://m.edsoo.ru/703C804GN
HUX COECIUHEHU»
BemectBa aTepHuall 2

63 tectsa n Nf Tepraiibl B 1 HEASTA https://m.edso0.ru/OFI32JMT0
[MOBCEIHEBHOM KU3HU YEJIOBEKA mas
X €CKO€ 3arpsa3HeHune 2

64 HMHACCK . IpAsHEHH 1 HEACNA https://m.edso0.ru/9ANGYEYOQI
OKpY’KaroIien cpeibl mas
Ponp xuMum B pelesuu 3

65 P 1 HEACA 1 https://m.eds00.ru/18Q203Y28
HKOJIOTMYECKUX MPOOIeM mas
PesepsHElil ypok. 0000 3

66 PBHBIM YPOT. LIDODIICHAC 1 1 HEACMR 1 https://m.edsoo.ru/DT1BAS5U4
CUCTEMATHU3ALMS 3HAHUN Mas
Pese i1 ypok. O0001IIeHe 4

67 PBHEI YpOk iu e 1 HEASTA https://m.edsoo.ru/P52TJZNXV
CUCTEMATHU3ALMS 3HAHUN Mmas
Pese i1 ypok. O0001IIeHe 4

68 PBHEI YpOk fu e 1 HEASTA https://m.edso0.ru/TMK36TJZG
cucreMaTni3ania 3HaHUN MafA

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NMpoBepPsieMOro
pe3yabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOIM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘-IaJH)HBIe XUMHUYCCKUC ITOHATHA)

11

pacKpblBaTh CMBICII OCHOBHBIX XMMMUYECKHUX IIOHSTHUH: arom,
MOJIEKYyJla, XUMHYECKUI 3JEMEHT, IPOCTOE BEUIECTBO, CIO0XKHOE
BEIIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOJHAsA), BaJECHTHOCTD,
OTHOCHUTENIbHAs aTOMHAs W MOJIEKYJIIpHAas Macca, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJIIpDHAs Macca, MaccoBas [0S XHMUYECKOTIO
JJIEMEHTa B COEJMHEHUHU, MOJSIPHBIM 00BEM, XMMHUYECKas peakus,
KJacCU(pUKaLMsi  peaKkUHil:  peakuud  COEAMHEHHUS,  pPEaKIHUH
pa3iOKEHUs,, pEaKIMU 3aMEeLIeHMs, peakuuu oOMeHa, 5K30- U
SHAOTEPMUYECKUE PEAKIUU, TEIIoBOW 3 (EKT peakiuu, pacTBOp,

MaccCoBas O0Jd BEUICCTBA (HpOI_ICHTHaH KOHI_IeHTpaI_[I/IH) B pacTBOpPC

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUU H

MMPUMCHATH OTU IMMOHATHSA ITPU OIMMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

HCIIOJIb30BaTh XUMHYECKYI0 CHMBOJHMKY JJIi COCTaBi€HUS (GOpMYyI

BCIICCTB U ypaBHCHI/Iﬁ XHUMHUYCCKUX pCaKLII/Iﬁ

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'O Y4Y€HHA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COECTUHEHUIX

1.6

KJIaCCU(UIUPOBATh XMMHYECKHE peakuu (M0 4YHCIy U COCTaBy

YYacCTBYIOUIMX B PEaKIUH BELIECTB, 110 TEII0BOMY 3 deKry)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MAaCChL

BC€IICCTB




1.8

BBIUUCIISATH MACCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa Mo (opMyIie

COCAMHCHUS,

1.9

BBIYHUCIIATH MaCCOBYIO JOJIIO BCIIECTBA B paCTBOPE

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METOJbI MMO3HAHUSA — HAOIIO/IEHUE,
U3MEPEHHE,  MOJCIMPOBAaHUE,  OKCHEPUMEHT  (peajbHbli U

MBICJICHHBII )

ITo Teme: «Bakuelmme MMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

PaCKpbIBaTb CMBICJI OCHOBHBIX XHMHYCCKUX TTOHSATHH: OKCHI,

KHCJ10Ta, OCHOBaHUEC, COJIb

2.2

OMpeAC/IAATh NPUHAMJIC)KHOCTL BCHICCTB K OHpeIICJIéHHOMy Kj1accy

coenuHeHul no popMynam

2.3

KJ'IaCCI/I(bI/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHWMHUYECKHE CBOWCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB, MOJTBEpXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKI_II/Iﬁ

2.5

MMPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTHU TIIPOTCKAHUA XHUMHYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

clenoBaTh MpaBWJIaM TONB30BAaHUS XHUMHYECKOW TOCYIOW U
1abopaTOpPHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUJiaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIUSMHU IO BBIOJIHEHUIO
na6opaTopHHx XUMHUYCCKUX OIIBITOB IO IMOJYUYCHUIO U C06I/IpaHI/II-O
ra3000pa3HbIX BEMIECTB (BOAOPOAA U KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOpPOB € OMNPENETIEHHOM MacCOBOW JOJIEM PacTBOPEHHOTO
BEIIIECTBA, MJIAHUPOBAThH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO PAaCTBOPOB IIEJOYel M KHUCIOT C TOMOIIBIO

WH/IUKATOPOB (JIaKMYC, (eHOIPTATCHH, METUIOPAHXK U APYTHE)

2.7

MMpOBOAUTDH paC‘{éTBI 10 YPaBHCHHUIO XUMHYSCKOMN pcaknuuu

ITo Teme: «llepmogmueckuin 3akoH u Ilepumommueckas cucrema
xumudeckux snemeHTtoB J[. M. MenneneeBa. CTpoeHue aTOMOB.

Xumuaeckas cBsi3b. OKHCIUTENFHO-BOCCTAHOBUTEIILHBIE pCaknuun»

3.1

PaCKpbIBATb CMBICJI OCHOBHBIX XHUMHUYCCKHX MOHATHH: AApO aroma,
ANIEKTPOHHBIA CIIOM aroma, aTOMHas oOpOWUTalb, paguyc aToma,

XUMHUYCCKasd CBA3b, IOJIApHAss W HCIOJApHAass KOBAJCHTHAA CBA3b,




ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBSA3b, HWOH, KaTHOH, AaHHOH,

CTCIICHb OKUCJICHUA

3.2

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

3.3

OIKCHIBATh U XapaKTepH30BaTh TaONM4HYIO Gopmy Ilepuommdaeckoit
CUCTEMBl XHMHYECKUX DJIEMEHTOB: pa3IN4aTh MOHITHS «TJIaBHAsS
noarpynma (Arpynma)» u  «mob6ounas mnoarpynmna (brpymma)y,

«MaJIple» U «OOJIBIITHEY epuoabl

3.4

packpsiBaTh cMmbica Ilepuoanueckoro 3akona JI.M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYCCKHUX DJJIEMCHTOB OT MUX IIOJOXCHHSA B Hepnozmqecxoﬁ

CHUCTCMC

3.5

COOTHOCUTH  0003HAu€HHUs, KOTOpble HUMEITCS B  Tabiuue
«Ilepuoguueckass  cucremMa  XMMHYECKMX  dneMeHToB .U
MeneneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB
XMMHYECKMX DJIEMEHTOB (COCTaB M 3apa] sjapa, oOliee 4uciIo

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

3.7

ONpEeNeNsATh BUJl XUMHUYECKOM CBsI3W (KOBaJeHTHAs M HOHHAas) B

HEOPTaHNUYCCKUX COCAUHCHUAX

9 KJIACC

Kon
NpoBepsieMOro
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111eT0 00Pa30BaAHUA

1

ITo Teme: «BemecTBo U XUMUYECKash PEAKIIUS)

11

PacKphIBaTh CMBICT OCHOBHBIX XHUMHUYECKHUX TOHSITHHA: pacTBOp,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, AJIEKTPOIUTHYECKAsT TUCCOIMALN,
peaknuu MOHHOTO OOMEHa, KaTallM3aTop, XMMHYECKOe paBHOBECHE,
oOpaTumble u HeoOpaTUMbIe peakuuu,
OKHCIIUTEIbHOBOCCTAHOBUTEIIHLHBIC peaKIuH, OKHCIIUTEIb,
BOCCTAHOBUTEINIb, OKHCICHHE W BOCCTAHOBJIEHHE, aJIOTPOIUS,

am(doTepHOCTh, XUMHYECKas CBA3b  (KOBaJCHTHas, HOHHAas,




MeTaHJII/I‘-IGCKa}I), KpucTaJlliIndeCKasa peméTKa, CIlJIaBbl, CKOPOCTb

XUMHYECKOM pC€aKiuu

1.2

HIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHYCCKHUX MMOHATHUA H

MIPUMCHATDH 3TU IMMOHATHSA ITPU OIMUCAHUHN BCUICCTB U UX HpeBpaH_leHI/Iﬁ

1.3

COCTaBJISITh yYPAaBHEHUS AJIEKTPOJUTUUYECKON TUCCOLMAIIMN KUCIIOT,
mieyioueld M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHUS pEaKIHii

WOHHOI0 O0OMeHa

1.4

PacCKpbiBaTh CYIIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKnHﬁ

MMOCPCACTBOM COCTABJICHUSA IJICKTPOHHOI'O OajaHca 3THUX peaKuHﬁ

1.5

IMpOBOAUTH paC‘léTH 110 YPaBHCHHUIO XHUMHUYECKOU pCaKnuu

IIo Temam: «Hemeramnsl M uX coeguHEHUS» U «MeTaniabl U HUX

COCAUHCHUA

2.1

XapaKTepu30BaTh (ONUCHIBATh) 00LIME U CHEHUPUIECKIE XUMUYECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BELIECTB, MOJTBEpPXkJas ONMCAHUE
IIpUMEpaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLINX

XHUMHUYCCKUX peaKHI/Iﬁ

2.2

COCTaBJIATb YPAaBHCHUA peaKuHﬁ, MOATBCPIKAAOIINX CYIICCTBOBAHUC

TCHETHYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IMPOrHO3NPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMH,
BO3MOXHOCTH HPOTCKAHUSA XUMHUUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

2.4

CIENOBaTh MpaBWJiaM TMOJb30BAHUS XUMHUYECKOM TOCYAOH H
1ab0opaTOpHBEIM O00OpYIOBAaHUEM, a TAKXKe MpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIHUSMH IO BBIMOJHEHUIO
1a00pPaTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYCHHIO U COOMPAHUIO

ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIIEKHUCIIOro ra3a)

2.5

MPOBOJAUTh PEAKIMHU, MOJATBEPKIAOIINE KA4YeCTBEHHBIM COCTaB
pa3MYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM MYTEM XJIOPHI-,
Opomun, womua, kapOonar, Qocdar, cummkar, cymbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

MIPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB

ITo Teme: «XuMHUS 1 OKpY’KAIOIIAs Cpeay

3.1

pacKkpbIBaTh CMBICII OCHOBHBIX XHMu4eckux mnoHsTuii: [IJK

BCIICCTBA; KOPPO3Ud MCTAJIJIOB




3.2

MPUMEHSATh OCHOBHBIE ONEPALMH MBICIUTEIIBHON JESITEIbHOCTH —
aHaJu3 W CHHTE3, CpaBHCHHE, OOOOIICHUE, CHUCTEeMAaTH3aIUIO,
BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3eM — I U3y4CHUSA
CBOWCTB BEIECTB M XUMHUYECKHX PEAKINN; eCTeCTBEHHOHAYYHbBIC
METOJIbI TIO3HAHWSI — HaOJIOJICHUEe, W3MEpPEHUE, MOJICITHPOBAHHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePIKAHUS

1

HepBOHaanBHBIe XUMHUYCCKUC ITOHATUA

11

[Ipenmer xumuu. Poiap XMMHHM B KU3HU 4Ye€JIOBEKa. XHMHUSA B CUCTEME HayK.
Tena m BemiectBa. PU3MYECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSHHE

BCIICCTB

1.2

IlonsTue o MCTOJaXxX IIO3HaHUA B XUMUU. Yucteie BCIICCTBA U CMECH. Crioco0k1

Pa3aciICHUsA cMmeceit

13

ATOMBI WH MOJICKYIJIBI. Xumuaeckue 31eMeHThl. CHMBOJIBI  XMMHYSCKHX

251eMeHTOB. [IpocThie U c10kKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YYEHHE

1.4

Xumnueckas popmyia. BaleHTHOCTP aTOMOB XMMHYECKUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOcUTENbHAasT ~ aTOMHas — Macca.
OTtHocuTeNnbHAs MOJIEKYJIIpHas Macca. MaccoBasi 40/l XUMHUYECKOTO JIEMEHTa

B COCOAMHCHUU

1.5

KonnuectBo BemectBa. Mosb. MonsipHass Macca. B3auMocBsI3p KOJIMYECTBa,
Macchl M 4HCIa CTPYKTYPHBIX €IMHUI BemecTBa. Pacuérel mo ¢opmyiam

XUMHYECKHUX COCIMHEHUM

1.6

dusnueckue U XUMHUYECKUE sABJICHMS. XUMUYECKas peakius U e€ NPU3HAKU.
3aKOH COXpAaHEHHUS Macchl BellecTB. XuMuueckue ypaBHeHus. Knaccudpukanus

XUMHUYCCKUX peaKuHﬁ (COC,Z[I/IHCHI/ISI, Pa3I0XCHUA, 3aMCIICHNUA, 06MeHa)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCY0M, C MpaBUIaMU
paboTtel B JabopaTopur W TpUEMaMH OOpalleHus C J1abopaTOPHBIM
o0opynoBaHuEeM, H3y4Ye€HHUE H ONUCaHHe (PU3MYECKHX CBOWCTB 00pasiioB
HEOPraHWYECKHX BEMIECTB, HaOMIoAcHHE (U3NIECKUX (TUTABJICHHE BOCKA,
TasiHUE JIbJla, PACTUPAHHUE caxapa B CTyNKe, KUIIEHWE W KOHJIEHCALUs BOJbI) U
XUMUYECKUX  (TOpEHHME CBEYH, TMPOKAJWBAHWE MEIHOM  MPOBOJIOKH,
B3aMIMOJICIICTBHE Mella C KHUCJIOTOW) sIBICHWH, HAONIOJEHUE U ONHCAHUE
MPU3HAKOB MPOTEKaHHWS XHUMHUYECKUX peakuuil (pasjokeHue caxapa,
B3aMMOJICHICTBHE CEPHOW KHUCIOTBI C XJOPHAOM Oapus, pa3joxKeHHE

ruapokcuaa meau(ll) mpu HarpeBaHum, B3aMMOJICHCTBHE KeJie3a C PaCTBOPOM




comu Meau(1l), m3yuenue cnocoOOB pazeneHus: cMecei (C TOMOIIbI0 MarHUTa,
GuIbTpOBaHKE, BBHIIAPUBAHUE, MUCTHIUIALMNSA, Xpomarorpadus), mpoBeieHUE
OUYHMCTKY TTOBAaPEHHOW COJIM, HAOIOICHUE W ONIMCAHKUE PE3YJIbTATOB MMPOBEICHUS
OIbITa, WUTFOCTPHPYIOMIETO 3aKOH COXPaHEHHS MAacChl, CO3JaHUE MOJCICH

MOJIEKYT (IIIapOCTEP>KHEBBIX )

Baxwnerinume npencraBuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3myxa. Kuciopony — asnemeHT u mpocrtoe
BemecTBo. Haxoxxnenue kucimopoma B mpupoze, (GU3NYecKue M XUMHUYECKHE
cBoiicTBa (peakuuu ropenus). Oxcuzasl. Ilpumenenue kuciaopona. CriocoOb
NOJYYeHHUs KHUCIOpojaa B J1a0OpaToOpuM M TNPOMBIIIICHHOCTH. KpyroBopot

Kucsopoza B npupoje. O30H — autoTponHas MoAn(GHUKaIKs KUCIOpoaa

2.2

TernoBoit 3P PeKT XUMUUECKON peaKIiy, TEPMOXUMHUYECKUE YPAaBHEHHUS, IK30-
U SHAOTEPMHUYECKUE peakuuu. TOIUIMBO: yroyib U MeTaH. 3arpsA3HEHUE BO3/1yXa,

yCHIICHHE TApHUKOBOTO 3 heKTa, pa3pylieHne 030HOBOTO CIIOS

2.3

Bonopox — anement u mpocroe BeriectBo. HaxoskieHue Bopopoaa B HPHPOJE,
¢bu3MYecKue W XMMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI ITONYYCHHS.

Kucnote! u conu

2.4

MousipHbiii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

O®usnyeckue CcBoWcTBa BOAbl. Boma kak pactBopuTenb.  PacTBOpBL
HaceplmienHbple M HEHACBILEHHBIE PACTBOPLI. PacCTBOPUMOCTH BEILECTB B BOJE.
MaccoBasg nons Bemecrtsa B pacTBOpe. XHMMHYECKHME CBOWCTBA BOJBL.
OcHoBanus. Ponp pacTBOpoB B Npupoae M B JKU3HM ueioBeka. Kpyrosopor
BOABI B TpUpoJe. 3arps3HEHHE NpUPOAHbIX BoA. OxpaHa M OYHMCTKa

MPUPOAHLIX BOJ

2.6

Knaccudukanus Heopranmdeckux coenuHeHuid. Oxcuapl. Knaccugukarus
OKCHJIOB: cojieoOpa3yromue (OCHOBHBIE, KHCIOTHbIE, amQoTepHble) U
HecoseoOpasyrone. Homenknatypa oxcunoB. Puszndeckue M XHUMHYECKUE

CBOMCTBA OKCHIOB. [loiryueHne okcuioB

2.7

OcHoBanus. Knaccudukanust ocHoOBaHUM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHkiiatypa ocHoBaHuil. du3nyeckre U XMMHUYECKHE CBOMCTBA

ocHoBaHuil. [TonyueHne ocHOBaHUIA

2.8

Kucnorel. Knaccudukanus kucnor. Homenkmarypa kucinor. dusnueckue u
XAMUYECKHUE CBOMCTBa KUCHOT. Psaa aktuBHoct MetanmnoB H.H. beketona.

[TonydyeHnue KucIoT




2.9

Comu. Homenknarypa cosieli. @U3N4YeCKME M XUMUYECKUE CBOMCTBA COJIEH.

[Tonydenue coneit

2.10

I'enernueckas cBA3b MCXKIY KilaCcCaMU HEOPTraHUYCCKUX COG,Z[I/IHCHI/Iﬁ

2.11

XUMUYECKUN  DKCIIEPUMEHT: KA4eCTBEHHOE  OIPEIEICHHE  CONCPIKAHMS
KHUCJIOPOAa B BO3JyXe, HONy4YeHHE, COOMpaHME, pacllO3HABaHHE U HM3Y4YECHUE
CBOWCTB KHCJIOPO/a, HAOII0I€HHE B3aUMOJEHCTBUS BEIIECTB C KUCIOPOAOM U
yCIIOBUSI BOSHUKHOBEHUS U NPEKpallleHUsl TOpeHus (Ioxkapa), 03HAKOMIIEHUE C
o0Opa3llaMu OKCHUJOB U OIIMCAaHME HUX CBOMCTB, MOJyueHHe, coOupaHue,
pacrno3HaBaHHE€ M HU3y4YEHHE CBOWCTB BOAOpOJa (rOpeHue), B3aUMOJECHCTBUE
Bostopozia ¢ okcugoM Menu(1l) (Bo3MOKHO UCIONBb30BaHUE BUIEOMATEPHAIIOB),
HaOmo/ieHne O00pa3IoB BEIIECTB KOJMYECTBOM | MOJb, HCCIIEIOBaHUE
0COOEHHOCTEH pacTBOpEHUs] BELIECTB C Pa3IU4YHOM PaCTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJCHCTBHE BOJAbI C MeTallaMd (HAaTpUEM U KaJbI[EM)
(BO3MO’KHO HCIIOJIb30BaHME BMJICOMATEpPUANIOB), OIPEAEICHUE PACTBOPOB
KUCIOT M IIeJIouedl C IMOMOUIbI0 HMHIMKATOPOB, MCCIEI0BaHUE OOpa3loB
HEOPraHMYECKHUX BEIIECTB pA3JIUYHBIX KJIACCOB, HAOIIOJACHHE W3MEHEHUS
OKpPAacKM HHIUKAaTOpPOB B pacTBOpax KHCIOT U ILIEJIOYEH, H3y4YeHHE
B3aumojeiictBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT C
METaJUIAMM, PEAKIUN HEUTPAIU3allhH, I0Jy4YEHUE HEPACTBOPUMBIX OCHOBAaHHM,
BBITECHEHHE OJHOIO0 MeTaula JAPYTMM M3 pacTBOpa COJIM, pEUICHHE
SKCIIEPUMEHTAJIBHBIX 3a/1a4y 1o TeMe «BakHelmne Kiacchl HEOPraHWYECKUX

COeIUHEHUN)

[Tepnonnueckuit 3akoH u [lepnoanueckas cucteMa XMMUYECKHX 3JIEMEHTOB
J.U. MenneneeBa. CtpoeHue aToMoB. XUMHUYECKas CBI3b. OKUCIUTENIBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITUN

3.1

[TepBble TOMBITKA KIACCH(PHUKAIMA XUMHUYCCKUX JJIEMEHTOB. [loHsATHE O
Tpynmax CXOIHBIX AJIEMEHTOB (IIETOYHBIE W MIEIOYHO3EMETbHBbIC METaJlIbI,
TaJIOTeHBbI, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIE 00pa3yroT amdOTepHbBIS

OKCHUABI U TUAPOKCUBI

3.2

[Tepuonnueckuii 3akoH. [lepruoanueckas cucteMa XUMUYECKUX 3iieMeHTOB /.M.
Menneneena. Kopotkonepuoanas u JUTMHHOTIEPUOTHAS dhopmbl
[Iepuonnueckoit cucrembl xumuueckux anemeHtoB J[.M. Menneneesa.
[Tepuonpr m rpynmnbl. PU3MYECKUN CMBICT TOPSIKOBOTO HOMEpA, HOMEPOB

nepuoaa v rpyuIibl 3JICMCHTA




3.3

Crpoenne aromoB. CocTaB aTOMHBIX saep. M3otomnel. DnexTponsl. CtpoeHue
JIEKTPOHHBIX 00004eK aroMoB HepBbIX 20 XMUMHYECKHX 3JIEMEHTOB
IIepnonnueckoir cucremsl .M. MenneneeBa. XapakTepUCTHUKAa XUMUYECKOIO

3JIeMEeHTa Mo ero nosioxkenuto B [lepuoanyeckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHHs paJuyca aTOMOB XHWMHYECKHX JJIEMEHTOB,
METAUINYECKUX M HEMETAUIMYECKUX CBOMCTB MO TIpyIINamM H IEpUOAaM.
3nauenue [lepuoanueckoro 3akoHa u lleproanyeckol CUCTEMBI XUMHUYECKUX
3JIEMEHTOB JUISl Pa3BUTHUs Hayku M npaktuku. .M. MennaeneeB — y4€HbIA U

I'paXaaHuH

3.5

Xumuyeckass cBs3b. KoBaseHTHass (monsipHass ¥ HEMOJSpHAas) CBA3b.

3JIGKTpOOTpI/IIIaTCJH)HOCTI> XHMHYECKHX 3JIeMEHTOB. MloHHas CBI3b

3.6

Crenenp okuciacHusA. OKHUCIMTEIHOBOCCTAHOBUTEILHBIC pCeaKkuru. Hpoueccm

OKUCJICHHS B BOCCTaHOBJIEHHS. OKHUCIIMTEIIM U BOCCTAHOBHUTEIIN

3.7

XUMHYECKUM 9KCIICPUMCHT:. HN3YYCHUC 06pasu013 BCIICCTB MCTALJLIOB H
HEMCTAJIJIOB, B3aHMMOJCHCTBHEC TUAPOKCHIA LHUHKAa C pacCTBOpaMH KHCIOT U
menoqeﬁ, MMPOBEACHUC OIBITOB, WIIHOCTPUPYIOMIUX IMPUMEPbI OKHCIIHUTCIBHO-

BOCCTAaHOBUTENBbHBIX peaKkluil (ropeHue, peakliuu pas3ioKeHNs, COETUHEHHS)

9 KIIACC

Kon

HpOBepﬂeM bl 3JIEeMEHT coacpkaHus

BemiecTBo 1 XuMuueckas pcaKknus. HOBTOpeHI/Ie

1.1

Ilepuoanueckuii 3akoH. Ilepuoanyeckas cucrema XuMU4ecKux 3yemMeHToB /.M.
MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMICTB
XAMHMYECKUX DJJIEMEHTOB NEPBBIX TPEX MEPUONOB, KM, KalIbLUUs U HMX
COCIMHEHUN B COOTBETCTBUU C TOJOKEHUEM 3JIeMeHTOB B llepuomnueckoi

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHue BellecTBa: BHAbl XUMHYECKOM CBSI3U. THUIBI KPHUCTANIMYECKUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIIA KPUCTAIUINYECKON PEIIETKH
U BUJa XUMHUYecKoil cBs3u. Knaccuukanus u HOMEHKIATypa HEOPraHUIeCKUX
BEIIECTB (MEXJyHapOAHas U TpUBHAJIbHAs). XMMHUYECKHE CBOMCTBA BELIECTB,
OTHOCSIIMXCA K Pa3au4HbIM KJIAacCaM  HEOPraHWYeCKUX COCIUHEHMH,

TCHCTUYCCKAs CBA3b HCOPTaHNMYCCKUX BCIICCTB

1.3

Knaccudukanus XuMu4ecKiX peakluid Mo pa3inyHbIM IpU3HaKaMm (10 YUCTy U




COCTaBy YYacTBYIOIIMX B pEaKLUU BEIIECTB, MO TeIIoBoMy 3¢ddekry, mo
U3MEHCHHIO CTETICHEH OKHCJICHUS XMMHYECKHX DJIEMEHTOB, IO OOpAaTHMOCTH,
M0 y4yacTUIO Karajau3aropa). OK30- H  DJHAOTEPMHUYECKHE  PEaKIIHH,

TEPMOXUMHNYCCKUEC YPABHCHHUA. IlonsTue o CKOpPOCTH XHUMHYECKOM peaKuu

1.4

[Tonsite 00 0OpaTUMBIX M HEOOpPATHUMBIX XMUMHUYECKUX peakuusax. [lonsTtue o
TOMOTEHHBIX U F€TepPOreHHbIX peakuusx. [[oHsTHe 0 XUMHUYECKOM paBHOBECHH.
@DakTophl, BIUAIOIINE HAa CKOPOCTh XUMHUYECKOW peaklUd U TOJOKEHHE

XUMHYCCKOI'0 paBHOBECCHUS

1.5

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC peaKkuuy, ANEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHOM  peakuuu. CocTaBlieHHE  YpaBHEHUMU
OKHMCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA C HUCIOJb30BAHHEM METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopust 3IEKTPOIUTUUYECKON TUCCOLMALMU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karnonsl, annonsl. MexaHu3M JAUCCOLMAIIMK BEIIECTB C PA3IMYHBIMHU BUIAMU
xumuueckoi cBszu. Ctenenb nuccounanuu. CUIbHBIE U Clla0ble SIEKTPOIUTHI.
Peakiiuu nonHoro obmena. YciioBUsl MPOTEKAHHS PEAKIMA MOHHOTO OOMEHa,
MOJIHBIE W COKpalléHHbIE MOHHBIE YypaBHEHHUs peakiuil. CBOWCTBa KHUCIOT,
OCHOBaHMUW H COJIEM B CBETE€ TPEACTABICHUN 00 SIEKTPOJUTUYECKON

AUCCOoUalu. KauectBennrlie PpCaKu HAa UOHHBI. IlonsTue o TUAPOJTIN3C colen

1.7

XVUMUYECKUN SKCIEPUMEHT: O3HAKOMIIGHHE C MOJENISAMU KPHUCTAJUIMYECKUX
pemETOK HEOpraHMYECKUX BEIIECTB — METAUIOB M HEeMeTalioB (rpadura u
anMasa), CIIOKHBIX BeIIeCTB (XJIOpuIa HaTpHsl); MCCIEIOBaHHUE 3aBUCHMOCTH
CKOPOCTHM XHMHYECKOM peakUuuh OT BO3JAEUCTBUS pa3iIMYHbIX (HaKTOPOB;
UCCIICIOBAaHNE  DIIEKTPONPOBOJHOCTA  PACTBOPOB  BEIIECTB,  Mpollecca
JUCCONMAITMN  KHCIIOT, MIEJIOYed © Cojiell  (BO3MOXKHO HCIOJh30BaHUE
BUJICOMATEPHAJIOB); TPOBEJCHHUE OMbBITOB, WUTFOCTPUPYIOLUIUX TMPU3HAKH
MPOTEKAHUs PEaKIMii HOHHOTO 0OMeHa (00pa3oBaHHE OCa/Ka, BBIJICIICHUE Ta3a,
o0Opa3oBaHHe BOJIbI); OMBITOB, WUJUTFOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIHHO-
BOCCTAHOBUTENbHBIX peakluil (TOpeHue, pPeakIHu pa3ioKEHUs, COCTUHEHMUS);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C TIOMOIIBIO KAUYECTBEHHBIX PEAKIIHIA

Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

HemeTamier 1 ux COCOAUHECHUA

2.1

OO6mass  xapaktepucTtuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe cTeneHn okucieHus. CTpoeHue u Gu3ndecKrue CBOMCTBA MPOCTHIX

BEIIECTB — TaJlOT€HOB. XHWMHUYECKHE CBOMCTBA Ha NpUMEpe XJopa




(B3auMOJEHCTBHE C METa/llaMHM, HEMETaJJlaMH, IIeraoYyaMu). XJIOPOBOAOPOI.
ConsiHasg KHUCIIOTa, XUMUYECKHE CBOMCTBA, MOJIy4eHUE, NpuMeHenue. Jleiictue
XJIOpa ¥ XJIOPOBOAOPOJA HAa OPraHU3M YeEJOBEKa. BaxkHelme XJIOpUIbl U UX

HaXOXXICHUE B IIPUPOAC

2.2

OO6mas xapaktepuctuka 3jaeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHbIe CTeneHn okuciaeHus. CTpoeHue u GU3nIeCcKrue CBOWCTBA
MPOCTBIX BEHIECTB — KHUCIOPOAAa M Cepbl. AJUIOTPONHBIE MOAHUDUKAIIH
KHCIIOpoJia U cepbl. XUMHUYECKUE cBoiicTBa cepbl. CepoBOIOpOJ, CTPOEHUE,
busznueckue U XUMHUYECKHE CBOMCTBA. OKCHUIBI Cepbl KaK IMpPeICTaBUTEIH
KHCIIOTHBIX OKCHI0B. CepHasi KUCIIOTa, (PU3MYECKHE W XMMHUYECKHUE CBOWCTBA
(oOmue Kak MmpeacTaBUTENs Kiacca KUCIOT U crnenuduueckue). XUMHUECKUE
peakuuy, Jiexallue B OCHOBE IPOMBIIUIEHHOIO croco0a MOJIy4YeHHs] CEpHOM
kucioThl. [lpumenenue. Conau cepHOM KHUCIOTHI, KaueCTBEHHAs pPEaKIUs Ha
cynbar-uoH. HaxoxneHnue cepel U €€ COCAMHEHUN B MpUpoJe. XUMUUYECKOE
3arpsi3sHEHUE OKPYKAIOUIEH Cpelbl COCAMHEHUSIMU CePbl (KHUCIOTHBIC ITOXKIHM,

3arps3HEHUC BO3AyXa U BO,Z[OéMOB), CII0COOBI €70 MMpCaOTBPpalICHHA

2.3

OOmiass xapakTepucTuka 31eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpPHbIE CTETIEHU OKUCIEHHS. A30T, pacClipOCTPAaHEHUE B IPUPOJIE,
duznveckue U XuMU4ueckre cBoricTBa. KpyroBopot azora B mpupoje. AMMHAK,
ero ¢u3NYecKue W XMMHUUYECKHE CBOMCTBA, MojydeHue u npumeHnenue. Conn
aMMOHHMSI, UX (U3UYECKWEe H XHMHUYECKHE CBOWCTBA, MpPUMEHEHHE.
KauecTtBenHast peakiusi Ha MOHBI aMMOHHS. A30THash KHUCIIOTa, €€ MOJydeHue,
dbusznyeckue W XUMHUYECKHE CBOICTBa (00IIME KaK MpeICTaBUTENsS Kiacca
KHCJIOT U crnenuduueckue). Vcmonp3oBaHue HUTPATOB M COJieH aMMOHHUS B
KaueCTBE MHUHEPAIbHBIX yM0OpeHHil. XUMUYECKOe 3arps3HEHHE OKPYXKaroIleH
Cpenbl COeTMHEHUSMH a30Ta (KUCIOTHBIC TOXKIH, 3arPSI3HEHHUE BO3/1yXa, ITOYBBI

Y BOJIOEMOB)

2.4

®ocdop, amtorponnsie Mogudukanuu Gocdopa, puznyeckre U XUMUYECKHE
cBorictBa. Oxcupn ¢ochopa(V) u  dochopHas kuciaora, (QuU3NYECKHEe W
XMMHUYECKHE CBOMCTBa, monyudeHue. Vcmosnb3zoBanue ¢ochaToB B KayecTBe

MUHEPATBHBIX YA0OpEeHU

2.5

OO6mas xapaktepuctuka djemMeHTOB IVA-rpynmbl. OCoOOEHHOCTH CTpOEHUS
aToOMOB, XapaKTCPHBIC CTCIICHN OKHCJICHUHA. YFHCPOI[, AJUIOTPOITHBIC
Moau(UKaMK, paclpocTpaHeHHEe B MpUpoae, (U3HUECKHEe U XUMHYECKHE

cBoiicTBa. Ancop6uus. Kpyrosopot yriaepona B npupoae. OKcuasl yriaeposa,




uxX (u3nYeckue M XUMHUYECKHE CBOMCTBa, NIEHCTBHE Ha JXKUBBIC OPraHU3MBI,
MOJIyYCHUE M MPUMEHEHHE. JKOJIOTUYECKHEe TPOOIeMBbl, CBA3aHHBIC C OKCHUIIOM
yraepona(lV); rumore3a Tm00anbHOrO MOTETUICHUS KIMMaTa; TapHUKOBBII
a¢ddext. YronpHas KUCIOTa W €€ CONMHM, MX (U3NYCCKUE H XHUMHYCCKHE
CBOWCTBa, MOJy4YeHHE U TpuMeHeHue. KauecTBeHHas peakuusi Ha KapOoHaT-
uoHbl. Vcnosnp3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH H

CEJILCKOM XO03IUCTBE

2.6

[lepBoHayanbHBIC TOHATHS 00 OPraHMYECKHUX BELIECTBAX KAaK O COCAMHEHHSX
yriepona (MeTaH, 3TaH, JTWJIEH, AaleTHJCH, OSTaHOJ, TIJHIEPUH, YKCyCHas
kucinota). X cocraB m xummueckoe crpoeHue. [loHsTHe O OMOIOTHYECKH
BOXHBIX BEIIECTBAX: JXHpax, OelKax, yrJieBoJaXx — M HMX pPOJM B KHU3HU
YyenoBeka. MarepuaabHOE E€AMHCTBO OpPraHMYECKHMX UM HEOPraHHMYEeCKHX

COE€IMHEHUN

2.7

Kpemuuii, ero ¢usnyeckue ¢ XUMHUYCCKHUE CBOWCTBA, IIOJIYYCHUE U
npumenenue. CoenuHeHus KpemHHs B mpupojae. OOmue mnpeacTtaBieHus o0
okcuze kpemuusa(IV) u kpemaueBoi kucnote. CHIMKATBI, X MCIIOJIb30BAaHUE B
OBITY, MEIUIIMHE, TPOMBIIICHHOCTH. BaXKHEHIIie CTPOUTEIbHBIC MaTepHaIbL:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, >kene300eroH. [IpoGmembr Oe3omacHOro

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MAaTCPUAIOB B HOBCGI[HGBHOI‘/'I KHU3HU

2.8

XVUMUYECKUN SKCIIEPUMEHT: H3Y4Y€HHE OO0pa3l0OB HEOPraHMUYECKHUX BEIIECTB,
CBOWCTB COJISHOM KMCJIOTBI; IPOBEIEHUE KAYECTBEHHBIX pEeaKIUil Ha XJIOpUA-
MOHBbl W HaOJIIOJIeHue NPU3HAKOB HUX TMPOTEKaHMS; OMbBITHL, OTpa)Karoliue
¢u3nueckue U XUMUYECKHE CBOMCTBA T'aJIOT€HOB U X COEJMHEHUH (BO3MOXKHO
HCIIOJIb30BaHUE BHUEOMATEPHUATIOB); O3HAKOMJIEHHE € 00Opa3laMu XJIOPUOB
(ralloreHUI0B); O3HaKOMJIEHHE C oOpa3lamMu ceppl U €€ COEIUHEHUSMHU
(BO3MOKHO  MCIIONIb30BaHME BHJEOMAaTEepHalioB); HAOIIOJEHHE IMpoliecca
oOyrauBaHUs caxapa MoJ JeHCTBUEM KOHIEHTPUPOBAHHOW CEPHOM KHCIIOTBHI;
U3y4yeHHe XMMUYECKUX CBOMCTB pa30aBlIeHHON CEpHOM KMCIOTHI, MPOBEACHUE
KaueCTBEHHONW peakIuu Ha cylab(ar-uoH u HaOmoJeHHe npu3Haka eé
NPOTEKaHUS; O3HAKOMJIEHHE C (PM3UUYECKUMHU CBOMCTBaMH a30Ta, hocdopa u ux
COeMHEHUN (BO3MOYKHO HCIIOJIb30BAaHME BHJA€OMAaTEpUANOB), o0OOpa3namMu
a30THBIX U (GOCPOPHBIX YAOOpEHUN; oTydeHHe, COOMpaHne, paclo3HaBaHUE H
U3y4eHHE CBOMCTB aMMMaKa; IPOBEJECHUE KAuyeCTBEHHBIX peakUuil Ha HOH
aMMOHUS Uu  (ocdaT-uOH ¥ U3yYEHHE TPU3HAKOB HX MPOTEKAHHUS,

B3aMMOJICCTBHE KOHIICHTPUPOBAHHON a30THOW KHCJIOTHI C MEIbI0 (BO3MOXKHO




UCIIOJIb30BaHUE BUJEOMATEPHUATIOB); M3YyYEHUE MOJENEH KpUCTaNINYECKUX
pewéTok anmasa, rpadura, ¢yulepeHa; O03HAKOMIIEHHE C IPOLIECCOM
aJcopOIMK PacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIIEM U yCTPOHCTBOM
IPOTHBOIa3a; MOJy4YeHHe, cOOMpaHue, PACIO3HABAHWE U H3Y4YEHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; IPOBEIACHHE KAaueCTBEHHBIX pPEaKIMid Ha KapOoHAT- H
CHWJIMKAaT-HOHbl W M3yYEHUE IPU3HAKOB MX IPOTCKAHUS; O3HAKOMIICHUE C
IIPONYKIMEH CHJIMKATHOM IPOMBILIUICHHOCTH; PEIICHHUE 3KCIIEPUMEHTaIbHBIX

3aJ1a4 110 TeMe «BakHeHlIe HeMeTaJUIbl U UX COeIUHEHUSI»

MeTanibl U UX COSAMHEHUS

3.1

OO011ast XapaKTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJJIOB HA OCHOBAaHUM MX
nosnoxenuss B Ilepuonnueckoin cucreme XuMHYeckux dnemeHToB J[.M.
MenneneeBa u crpoenust atoMoB. CTpoeHue MeTauioB. Metauueckas CBA3b U
METAJJIMYECKass ~ KpUCTaJNIM4ecKass pemérka. OJIEeKTPOXUMHUYECKHH  psij

HaHpH)KeHI/Iﬁ MCTalJIOB

3.2

Ouznyeckue U XUMUYECKUE CBOICTBa MeTauioB. O0Iue crocoObl MOIy4eHUs
MeTauioB. [loHsITHE O KOPPO3UU METAILJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CruiaBsl (CTalb, YyTyH, AIOpaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIIIEHHOCTH

3.3

[[lenounsle MeTasyuibl: nosoxeHue B llepumonnyeckoil cucTeMe XHMHYECKUX
aneMmeHToB J[.MI. MeHzeneeBa; CTpOEHHE MX aTOMOB; HaX0)KJIEHUE B IPUPOJE.
duznyeckue 1 XMMUYECKHe CBOMCTBA (Ha puMepe HaTpus U Kanus). OKcuasl 1
TUAPOKCUABI HaTpusd M Kauud. [IpuMeHeHHe IIEIOYHBIX METAaUIOB U HX

COeTMHEHNN

3.4

[llenouno3eMenbHble  METaylbl MarHuii W KajdblMi: TOJIOKEHHE B
Ilepuoauueckoit cucreme xumuueckux sneMenToB .M. MenneneeBa; crpoenue
MX aTOMOB; HaxoOXJIeHWe B mnpupoge. Pu3M4YecKrue W XUMHUYECKHE CBOMCTBA
MarHusi ¥ Kajuplus. Baxuelmme coeAnHEHUs KaublIus (OKCHUI, TUAPOKCHU]I,

conn). 2KEcTkocTh BOJIBI U CLIOCOOBI €€ YyCTpaHeHus

3.5

AmomuHuii: monoxkenue B Ilepuogudeckoll CHCTEME XWMHUYECKHX DJIEMEHTOB
J.. Menzaeneesa; CTpoeHHE aToMa; HaxoxaeHue B npupone. dusmyeckue u
XUMHYECKHUE CBOMCTBA ATFOMUHMSI. AM(OTEPHBIE CBOMCTBA OKCHA U THIPOKCHUIA

AJITOMUHUA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme Xumudeckux 3neMenToB .M.
MeHnneneeBa; CTpoeHHME aTroMa; HaxoXKJIeHHWe B mpupoae. Puznueckue u

XUMUYECKHE CBOMCTBa kene3a. Okcuabl, THAPOKCUIbl U conu kenesa(ll) u




xenesza(Ill), ux cocras, CBOMCTBA U MOJIyYEHUE

3.7

XUMHUYECKUH SKCIIEPUMEHT: O3HAKOMJIEHUE ¢ 00pa3laMHu METaNIOB U CILIABOB,
uX (PU3MYECKUMHU CBOWCTBAMH; HM3yUEHHE PE3YJbTaTOB KOPPO3HHU METAJIOB
(BO3MOKHO HCIOJIb30BAHUE BHJIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUSL  OKCHJa Kalblusi W HaTpus C BOAOH (BO3MOXKHO
MCIIOJIb30BAaHUE BUJIEOMATEPHUATIOB); HMCCIICIOBAHUE CBOWCTB KECTKOW BOJBL;
mpolecca TOpeHusi JKejle3a B KHCIOpoAe (BO3MOXKHO — HCIOJIb30BaHHE
BUJIEOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKIMIl HAa MOHBI
(MarHmsi, KanbIus, anroMuHus, nuHka, skeneza(ll) m kenesa(Ill), memu(Il);
HaOJIOZICHUE W OMHUCAHUE TMPOILIECCOB OKPAIIMBAHUS TIJIAMEHU MOHAMHU HATPUS,
Kamusi W Kaublusg ~ (BO3MOXKHO  HCIIOJIb30BaHHWE  BUIACOMATEPUAJIOB);
ucciie[oBaHre aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS U THUIPOKCHIA
LMHKA; PEIIeHHE SKCIIEPUMEHTAIbHBIX 3aa4 Mo TeMe «BaxHeime MeTamibl u

HnX COCAUHCHUA»

XHUMHA U OKpYXKarolas cpena

4.1

HoBeie marepuanbsl u TexHonoruu. BeumiectBa U maTepuanbl B MMOBCEAHEBHOM
JKA3HU 4YesioBeKa. XUMHUs U 340poBbe. be3onacHoe HCnoyib30BaHUE BELIECTB U
XUMUYECKUX peakiuii B ObiTy. IlepBas momomip NMpu XUMHYECKHUX OKOTaxX W

OTpPaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TIPDaMOTHOCTH.  XMMHYECKOE  3arpsA3HEHHE
okpyxatomierd cpensl [1/IK. Ponp XuMuun B perieHHH 5KOJIOTMYECKUX MPOOIeM.
[TpupoaHble HCTOYHMKM YIJIEBOAOPOAOB (yrojb, MPUPOIHBIA ra3, He(Th),

MIPOJIYKTHI X MepepaboOTKH, UX POJIb B OBITY M MPOMBIILIIEHHOCTH

4.3

XUMHYECKUHN 3KCIEPUMEHT: U3yuyeHue o0pa3loB MaTepHalioB (CTEKIIO, CIIIaBbI

MCTAJIJIOB, IOJIUMECPHBIC MaTepI/IaJ'IBI)




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

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TpeOOBaAHMA K NPeAMETHBIM pe3yJbTaTaM
0a30BOro ypOBHSI 0CBOEHHMSI OCHOBHOI 00pa30BaTe/bHOI
NPorpaMMbl OCHOBHOI0 0011ero od0pa3zoBanusi Ha ocHoBe PT'OC

1

IIpencraBnenue:

11

O II03HABa€MOCTU SIBJICHUI MpPHUPOAbI, MOHUMAHUE OOBEKTHUBHON
3HaYMMOCTH OCHOB XMMMUYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOMIeH KyJabTYpbhl W MPAKTHYECKOU
NEeSITEeIbHOCTH YEJIOBEKAa B YCIOBUSX COBPEMEHHOIO OOILECTBa;

IIOHUMAaHHEC MECTa XUMHUH CPEAN APYIUX CCTCCTBCHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJAaX IIO3HAHUA, B TOM YHUCIIC SKCICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX MCTOHAAX HCCICAOBAHUSA BCIICCTB U HU3YUYCHUSA
XUMHNYECKUX pCaKHHﬁ; YMCHUC HCIIOJIB30BaTh MOJICIHN JUIA

00BSICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o chepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMUEH U
COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTHIKEHHSX
XMMHUYECKOM HayKH, YTO TMO3BOJMT OOYYaIOUIMMCS paccMaTpUBaTh
XUMHUIO Kak cepy cBoelt Oyayuieil npopeccuoHanbHON AESITEIbHOCTH
U clieNaTh OCO3HAHHBIM BBHIOOP XMMMU Kak NMPO(UIBHOTO NpeaMeTa

TP TIEPEXO0/ie Ha YPOBEHB CPEIHETO O0IIeTo 00pa3oBaHMs

Bnagenue cucreMoM XHMHUYECKHUX 3HAHHH H YMCHHC IIPUMCHSATH

CUCTEMY XUMHNYCCKUX 3H3HPII>1, KOTOpas BKIIKOYACT:

2.1

Ba)KHEHIINE XWMHUYCCKUE TMOHATHS: XHMHYECKHH JIIEMEHT, aToM,
MOJIEKYJIa, BEUIECTBO, NMPOCTOE U CIOXKHOE BEIIECTBO, OJAHOPOIHAS U
HEOJHOPOJHAsT CMECh, OTHOCHTEJTIbHBIC AaTOMHAas M MOJICKYJISIpHAs
Macchl, KOJIMYECTBO BEIECTBA, MOJIb, MOJSpHAs Macca, MOJSPHBIH
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHWE, COJb (CpemHss), XUMHUYECKas
peakuusi, peaklMyd COCJUHEHHs, PEaKUUH Ppa3JIoKEHUs, peaKkLuu
3aMEIeHUs, peakiuu OOMeHa, TEIUIOBOM 3((eKT peakiuu, 5K30- U
SHJOTEPMHUUECKHE DPEAKIUH, PACTBOP, MAccoBas IOJII XUMHYECKOTO

QJICMCHTA B COCIMHCHUH, MACCOBAas OOJIA U NPOLCHTHAA KOHIOCHTPpALUA




BEIIECTBA B PACTBOPE, PO aTOMA, HIIEKTPOHHBIN CIOM aTOMa, aTOMHas
opbutanp, paadyc aromMa, BAJIEHTHOCTb, CTENEHb OKHUCIICHHUS,
XUMHUYECKasl CBSI3b, DJIEKTPOOTPHUIATEILHOCTD, IOJIIPHAs U HETOJsIpHAs
KOBaJIGHTHAass  CBsI3b, HMOHHAas  CBsI3b, META/NIMYECKas  CBA3b,
KpUCTAINTMYeCKass peméTka (aToMHas, WOHHAs, MeTaJUTM4ecKas,
MOJIEKYJISIpHAs), UOH, KaTHOH, aHMOH, SJIEKTPOJIUT U HEDJICKTPOIIUT,
ANEKTPOIUTUYECKAs  JTUCCOIMAINS, pPEaKIUd HWOHHOTrO OOMeHa,
OKHUCJIUTEIHHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUU,  OKHUCIUTEIb U
BOCCTAHOBUTENb, OKHCIIEHHE U  BOCCTAHOBIICHHE, AIIEKTPOJIH3,
XMMHYECKOE pPaBHOBECHE, OOpaTMMble M HEOOpaTHMbIC PEaKIuH,
CKOpOCTh XMMHYECKOW peakiuu, Kkaramuzarop, I[IJK, xopposus

MCETaJIJI0B, CIIJIaBbI

2.2

OCHOBOITOJIAraroOlMe€ 3aKOHbl XHUMHUHU: 3aKOH COXPAaHEHHS MacChl,
nepuoguueckuii 3akoH J[.MI. MenneneeBa, 3aKOH ITOCTOSIHCTBA

COCTaBa, 3aKOH ABOTapO

2.3

TCOpUU XUMHU: ATOMHO-MOJICKYJISIpHAA TCOpHU:A, TCOPUA

3J'I€KTpOJ'H/ITI/I‘I€CKOI\/JI JUCComranmmn

Brnanenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH :

3.1

YMEHHE MPaBUIIBHO UCIIOIH30BATh N3yYCHHBIE BEIIECTBA M MAaTEPHAIIBI
(B TOM uyHcle MMHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABBI,
MPOAYKTHl TIepepadOTKH TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yras, mpupoAHoro rasa, HeTH) B OBITY, CEIBCKOM XO34HCTBE, Ha
MPOU3BOJICTBE M TIOHMMAaHHWE 3HAYEHUS JKUPOB, OCIKOB, YTICBOIOB
JUIs OpTaHH3Ma YeJIOBeKa; YMEHHE MIPOrHO3UPOBATh BIIMSHHUE BEIECTB

U XUMHUYCCKUX IMPOHECCOB HA OPraHU3M 4YCJIOBCKa M OKPYKAKOIIYIO

PUPOJIHYIO Cpery

3.2

YMCHHUC UHTCIPUPOBATH XHUMHUYCCKHUC 3HAHUA CO 3HAHUAMH OPYTUX

Y4eOHBIX TIPEIMETOB

3.3

HaJM4yue OMbITa paboThl C Pa3IMYHBIMH MCTOUYHHKAMU HH(OpMaLUu
0 XMMMH (HaydyHas M HAY4YHO-TIONYJIApHAs JUTEpaTypa, CIOBapH,

CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OLIEHHWBaTh HH(POpPMAIMIO O BeUlecTBaX, HX
NPEBPALICHUAX M IPAKTUYECKOM INPUMEHEHMM M yMEHHE

HCIOJb30BaTh €€ s peICHuA y‘le6HO-H03HaBaTeJ'IBHI)IX 3aga4




BnaneHHe OCHOBaMH MOHSITHUMHOTO arrmapara U CHMBOJHMYCCKOI'O

SA3bIKa XMMHUHN OJIs1 COCTABJICHUS (bOpMYJ'I HCOPraHMYCCKUX BEIICCTB,

) YPaBHEHUM  XMMHMYECKMX  PEAaKUMW; OCHOBAMM  XUMHUYECKOU
nomenkaarypsl (IUPAC u TpuBHAIBHOI)
YMeHue oOBSACHATH CBS3b MMOJIOKEHUs 31eMeHTa B I[lepuoanueckoit
CUCTEeME C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB

5 XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsii sAapa, oOIee Yucio
ANIEKTPOHOB), PACHpPENICICHUEM DJIIEKTPOHOB TIO DHEPreTHYECKUM
YPOBHSIM aTOMOB TEPBBIX TPEX MEPUOAOB, KaTUs U KAJIbLIUS
[IpencraBnenrie 0  MEPUOAMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHYECKHX JJIEMEHTOB (paguyc aroma, 3JEeKTPOOTPULIATEITHBHOCTE),

6 MPOCTBIX W CJOXKHBIX BEUIECTB OT TMOJOXEHHUS JJIIEMEHTOB B
[lepmonanueckoit cucreme (B MajblX TMEpPUOJAX H  TJIABHBIX
MOATPYIIAax) 1 3JEKTPOHHOTO CTPOCHHUS aTOMa

7 YmMmenue knaccuuiIupoBarh:

7.1 XUMHYECKHE JIEMEHTHI

7.2 HEOPraHUYEeCKHE BEIeCTBa

7.3 XUMHUUYECKHE PEAKIIUN

8 YMeHue onpenensiTh:

8.1 BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX DIIEMEHTOB, 3apsl

' MoHa

8. BHJl XUMHYECKOH CBS3M W THUN KPUCTALIUYCCKOH CTPYKTYpHI B

' COCTMHEHUSIX

8.3 XapakTep cpeibl B BOJHBIX PacTBOpax BeIeCTB (KUCIOT, OCHOBAHUH)

8.4 OKHCIIUTENb U BOCCTAHOBUTEIb

9 YMeHue xapakTepu3oBarh (HU3MUECKUe U XUMUYECKHE CBOMCTBRA:
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOA, TpaduT, anmas,

9.1 KpeMHHH, a3or, ¢ocdop, cepa, XJIOp, HATPUH, Kaaui, MarHHM,
KaJIbIIUH, ATFOMUHHM, JKEJIe30)
CIIO)KHBIX BEIIECTB, B TOM YHCJIE HMX BOJHBIX PacTBOpPOB (BoIa,

92 aMMHaK, XJIOPOBOIOPOJ, CEPOBOAOPOJ, OKCHUIbI U THUAPOKCHUIBI

MetamioB [-ITA rpynn, amomunus, meau (II), uunka, xenesa (I u

I11), oxcunpr yraepona (I u IV), xpemuus (IV), azota u docdopa (111




u V), cepsl (IV u VI), cepuucras, cepnHas, a3oTucras, a3oTHasi,

dbocdopHas, yrojipHas, KpeMHHEBasK KHCIIOTa M MX COJIH)

IIPpOrHO3UpPOBATh n XapaKTEepUu3oBaTh CBOMCTBaA BCIICCTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUSA, IMPUMCHCHHC BCUICCTB B

%3 3aBUCHUMOCTH OT UX CBOMCTB, BO3MOXHOCTh MPOTEKAHUSI XUMHUUECKUX
MIPEBPALICHUH B PA3TUYHBIX YCIOBUSIX
10 YMeHue COCTaBIATh MOJICKYJISIPHBIC U HOHHBIC YPABHEHUS PEaKIUid, B
TOM YUCIIE:
10.1 peakIuii HFOHHOTO0 OOMeHa
10.2 OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIUil
10.3 WUTIOCTPUPYIOIINX XHUMHUYECKHE CBOICTBAa M3YyYEHHBIX KJIACCOB
' (TpyI) HEOPraHU4YECKUX BELIECTB
104 MTOATBEPIKIAIONIUX TEHETHYECKYIO B3aUMOCBSI3b MKy HUMHU
11 YMeHnue BIYUCIATH (IPOBOAUTD PACUETHI):
111 OTHOCUTCIILHYIO MOJICKYJISIPHYIO ¥ MOJISIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJF0 XUMHUYECKOT0 JIEMEHTA B COSIMHEHUH
11.2 MacCOBYIO JIOJIIO BEHIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 ypaBHEHUSM XHUMHUYECKHX PEAKIUNd W HaXOJUTh KOJIUYECTBO
' BelIecTBa, 00bEM U MacCy peareHTOB WJIH MPOTYKTOB PEaKIIun
12 Bnanenue (3Hanue 0CHOB):
OCHOBHBIMM  METOJIaMH  HAy4YHOTO  TO3HaHusA  (HaOIOJeHue,
191 HU3MepeHue, SKCIIEPUMEHT, MOICTUPOBAHNUE) TPU U3YUYEHUU BEIIECTB U
' XUMHYCCKHX SIBJICHUH; yMeHHe CchOpMyIHpoBaTh MpodieMy u
MIPENTIOKUTh MTYTH €€ PEIICHHUS
192 Oe3omacHOil pabOThl C XMMHYECKHMH BEIIECTBAMH, XUMHYECKON
' MOCYJI0H M JIa0OPaTOPHBIM 000PYIOBAHHEM
npaBuiiaMy 0€30T1acCHOTO 0OpaIeHus C BEIIECTBAMH, UCTIOIb3yEeMbIMU
B TIOBCETHEBHOM KM3HU, TIPABUIIAMU MOBEJACHUS B LIESIX cOepekeHuUs
12.3 310pOBbSl M OKPYXKAIOIIEH NPUPOJHON Cpelibl; MOHUMAHHUE Bpeaa

(omacHOCTH) BO3JEUCTBUS Ha >KHUBBIE OPraHU3MBI OINPEAEIEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIICHHS W TPEIOTBPAIICHHUS HUX BPEIHOTO

BO3JEUCTBUSI




13

Hanmuumne MPAKTUYCCKUX HABBIKOB INNIAHUPOBAHUSA U OCYIICCTBJICHUSA

CICAYIOMIUX XUMHYCCKUX SKCIICPUMCHTOB!

13.1

HU3Yy4YCHUE U OIIMCAaHUC (1)I/I3I/ILICCKI/IX CBOMCTB B€IICCTB, O3HAKOMJICHHUEC
C (bl/I3I/IHGCKI/IMI/I u XUMHUYCCKUMU SABJICHUAMMU, OIIBITHI,

HUIUTIOCTPUPYIOIUE IPHU3HAKU ITPOTCKAHUA XUMHUYCCKHUX peaKquI

13.2

HU3YUCHUC cIoco0oB pasaciICHUs cMmeceit

13.3

IIOJIYUYCHHE KUCIOpoaa M H3YUYCHUC €TI0 CBOﬁCTB; IIOJIYUCHHUE
BOAOPOJa U U3YUCHHUC €TO CBOﬁCTB; IMOJIYUYCHHUC YIJICKHUCJIIOIO ra3a u

HU3YUCHHUC CTO CBOﬁCTB; INOJIYYCHHUEC aMMHAKa U U3YUCHUC €TO CBOMCTB

13.4

MPUTOTOBIIEHUE PACTBOPOB C OMpPENEIEHHONM MaccoBOil Jionei

PacTBOPEHHOTO BEILIECTBA

135

MIPUMEHEHNE VHIUKATOPOB (;1akmyca, METHIIOpaHka u
¢denondranenna) A ONpeAeNeHUs XapakTepa Cpelbl B pacTBOpax

KHCJIOT U IEJI0OYEN

13.6

HCCIECNOBAaHNE W OIMCAHHE CBOMCTB HCOPraHM4CCKUX  BCIICCTB
PA3JIMYHBIX KJIACCOB; U3YUCHUC B3alMOJICMCTBUS KHUCIIOT C MCTaJlllaMu,
OKCHJaMU MCTAaJJIOB, PaCTBOPUMBIMHA n HEPACTBOPHUMbBIMHU
OCHOBAHHAMH, COJEIMH; TIOJYUCHUC HCEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHHME OJHOro M™McETajljla JApyruMm HU3  pacTBoOpa COJIH,
HUCCICIOBAHUC aM(l)OTepHBIX CBOICTB TUAPOKCUAOB AJIIOMUHHUA U

IAHKA

13.7

PEIICHUEC SKCICPUMCHTAJIIBHBIX 3a1a4 110 TEMaM: «OCHOBHEBIE KJIACCHI
HEOPTraHNYCCKUX COCI[I/IHeHI/II\/'I)); <<3J'ICKTpOJ'II/ITI/ILIeCKa$I
JUCCOIH AU, «BaxkHelmme HEMETaUIbI W HX COCAUHCHUAN,

«BaxHelIe MeTajabl U UX COCTUHEHUS

13.8

XUMHYECKHE  DKCIEPUMEHTHI,  WUIIOCTPUPYIOIIME  MPH3HAKU
MPOTEKAHUS pPEaKIWii MOHHOTrO OOMEHa; KauyeCTBEHHBbIC pPEaKkIuy Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAaX HOHBI: XJIOpUI-, OpOMHI-,
wonua-, cyiaedar-, docdar-, KapOOHAT-, CHUIUKAT-aHUOHHBI,
TUAPOKCUI-UOHBI, KATHOHBI AMMOHUS, MarHusl, KajabIlUs, ATFOMIHHS,

xkenesa (2+) u xenesa (3+), menu (2+), muHKA

14

VYwmenue:

141

MPE/CTaBIATh pe3yabTaThl dKCIEpUMEHTa B (opme BBIBOJOB,

JOKa3aTrciIbCTB, Fpa(l)I/IKOB n Ta6J'II/II_[ U BBEIBJIATH SMIIMPHUYCCKUC




3aKOHOMEPHOCTH

14.2

YCTAaHABJIMBATb CBA3U MCIKIY PCAJIbLHO Ha6HIOIIaeMBIMI/I XUMHUYCCKUMU
SABJICHUAMMA U IIPOLECCAMH, IIPOUCXOOAINIUMHU B MaKpO- 1 MUKPOMHPE,

OOBSICHSITH IPUINHBI MHOTOOOPA3Hsl BEIIECTB




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

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

HCpBOHa‘IaJIBHBIC XHUMHUYCCKUEC ITOHATHUA

1.1

YucTeie BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei

1.2

ATOMEI H MOJICKYJIBL. Xumudeckue diieMeHTBH. CHMBOIBI  XUMHYSCKHX

9JICMCHTOB. HpOCTI)IG " CJIOKHBIC BEIICCTBA.

1.3

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX 3JIeMeHTOB. CTereHb

OKHUCJICHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOCHTENLHAsA aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHad mMacca. MaccoBas goas XHMMHYSCKOr0 JIEMECHTA

B COCIUMHCHNU

1.5

KomnyectBo BemectBa. Mosab. MomsipHass macca. MoOJspHBIE 00BbEM Tra3oB.

BzanMocss3n KOJIMYCCTBA, MACCHI K YUCJIa CTPYKTYPHBIX CAWHHI] BEOICCTBA

1.6

duznyeckre 1 XUMHUYECKHE SIBJICHUS. XUMHYeCcKas pakuusa n e€ IIPpU3HAKH.

3akoH COXPAaHCHUS MACChI BEIICCTB. XHUMUYECKHUE YpaBHCHUA

HepI/IO,I[I/ILIeCKI/Iﬁ 3aKOH H HepnonnquKaﬂ CUCTEMAa XHMHUYCCKHUX OJICMCHTOB

.. MenneneeBa. CTpoeHH€e aTOMOB

2.1

Ilepuonnueckuii 3akoH. Ilepuognyeckas cucrema XUMUYECKUX deMeHTOB J[. 1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKUl CMBICI TOPAIKOBOTO HOMEPA,

HOMCPOB II€PpUOJa U I'PYIIIIbI JJICMCHTA

2.2

CTpOCHI/IC aroMmoB. CocTaB aTOMHBIX AACP. M3oTomEl. SJICKTpOHLI. CTpOCHI/Ie
OJICKTPOHHBIX 000JIOYEK  aTOMOB MEPBBIX 20 XWMHYECKHX DIJIEMECHTOB

ITepuoanueckoit cucremsl /.. Menneneesa

2.3

3aKOHOMEPHOCTH B W3MEHEHUU CBOMCTB XMMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, KalWs, Kaiabllug (paguyca aToMOB, SJIEKTPOOTPHUIIATEIHLHOCTH,
METaUIMYECKUX W HEMETaUIMYeCKMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOKEHUEM JJIeMEHTOB B llepmommueckoil cucreme u

CTPOCHUCM UX aTOMOB

Crpoenue BelecTsa

3.1

Xumnueckass cBsi3b. KoBasneHTHass (HOJsipHass W HEMOJSIpHasl)  CBS3b.

SJ'IGKTpOOTpI/IHaTeJ'IBHOCTI) XHUMHUYCCKUX 3JICMCHTOB. HNonnas CBA3b.




Merannnueckas cBSI3b

3.2

Tunsl KpUCTAJUIMUECKUX PEIIETOK (aTOMHAs, HWOHHAasA, METaUIMYecKas),
3aBHCHUMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOM PEIIETKH W BUAA

XAMHUYECKON CBA3U

Baxueimme npeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnel U ux

COCAMHECHUS. MeTamisl 1 uX COCOAUHECHUA

4.1

Knaccugukamuss ¥ HOMEHKIATypa HEOPraHWYECKUX COCIMHEHHA: OKCHIOB
(comeobpa3yroriue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
HecosieoOpa3yrome; OCHOBaHMU (IIEIOYM W HEPAaCTBOPHUMBIC OCHOBAHMS);
KACIOT  (KUCIOpOJCOAEpKae ¢  OECKUCIOpOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)

4.2

duznyeckue W XUMHYECKHE CBOMCTBA IIPpOCTBIX  BCHICCTB-HEMCTAJJIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPOa, Cepbl, a30ta, hochopa, yriepoa, KpeMHUsI

4.3

dusznueckue W XHMUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJJIOB: JINTUA,
HaTpu:A, Kajlusd, Marovugd W KaJlblHs, aJIFOMUHHA, XKCJIC34d. BHCKTpOXHMI/I‘ICCKI/Iﬁ

A HAIIPSKEHUN METaJIOB

4.4

dusznueckrue U XUMHYCCKHE CBOMCTBA BOAOPOAHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOAA, AMMHAKA

4.5

Ouznyeckue U XUMHUYECKHE CBOMCTBa OKcHUI0B HemeTamwnoB: cepel (IV, VI),
azora(ll, 1V, V), dochopa(lll, V), yraepona(ll, 1V), kpemuusa(IV). Ilonyuenue

OKCHJOB HEMECTAJIJIOB

4.6

Xumnueckue cBoictBa okcunoB: MeTauioB [A-IIIA rpymm, munka, menu(Il) u

xkenesa(Il, IT). TTonydyenue okCuI0B METAIIIIOB

4.7

XWMHYECKUE CBOMCTBA OCHOBAHMHM M aM(OTEPHBIX THIPOKCUIOB (Ha MPHUMEPE
TUAPOKCUIOB QJIIOMUHUA, JKene3a, [uHKa). [lodyyeHue ocHOBaHUUA U

aM(OTEepHBIX THIPOKCHUJIOB

4.8

OO0me XUMHYECKHUE CBOMCTBA KHCIOT: XJIOPOBOJIOPOIHOM, CEPOBOIOPOIHOM,
CEpHHUCTOM, CepHOU, a30THOU, (ochopHOU, KpeMHUEBOH, yrompHOU. OcoObie
XUMHYECKHE CBOWCTBA KOHLEHTPUPOBAHHOW CEPHOM M a30THOW KHCIOT.

HonyquHe KHUCIIOT

4.9

OO6ue xuMHuyeckre cBoiicTBa cpennux coneil. [lomydenue coneit

4.10

[Tomyuenue, coOupaHue, pacrmo3HABAaHUE BOJOPOJA, KHUCIOPOJa, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B JIabopaTopuu
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CHOCOOBI OJTYYSHUS METAIIIOB

4.12

I'eneTnueckas CBI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COCHI/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccugukanuss XMMHUECKUX PEaKLUi 10 pa3IMyHbIM MPU3HAKAM: 110 YUCTY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIMU BELIECTB, O TeIIoBOMY 3¢ (deKkTy, o

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMUYECKUX DJIEMCHTOB

5.2

TennoBoil 3 heKT XUMHYECKON peakIiuy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

N DOHAOTCPMHUYCCKUEC PCAKIIUH. TCpMOXI/IMI/I‘l€CKI/I€ YpaBHCHUA

5.3

OKUCIUTEIBHOBOCCTAHOBUTEbHBIC peakuuu. OKUCIUTEIN U BOCCTAHOBHUTEIH.
[Iponieccel  OKHUCIEHMSI UM BOCCTaHOBJIEHHSA.  OJIEKTPOHHBIA  OanaHC

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pCaKluu

5.4

Teopnﬂ SHeKTpOHHTHq€CKOﬁ Juccouuanuu. KaTI/IOHBI, AHHUOHBI. BJ'ICKTI)OJ'II/ITBI u

HEBJICKTPOJIUTHI. CuJibHbBIC U cIa0kIe SJICKTPOJINTEI. CrerneHb Jucconuanuun

5.5

Peakiiuu monHoro obmeHa. YcClIOBHS MPOTEKaHMUs pPEaKlUid MOHHOTO OOMEHa,

IIOJIHBIC U COKpaH_[éHHBIe HOHHBIC YPABHCHUA peaKHI/Iﬁ

XUMHS U OKpY>KaroIlas cpena

6.1

Bemectsa u Marepuansl B IOBCEAHEBHOM JKM3HU uelnoBeka. be3omacHoe
HCIIOJIb30BaHUE BEIIECTB M XMUMHUYECKHUX peakuuidl B jadopaTopuu U OBITY.

HepBaﬁ NmoMoub MMpru XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arpsi3HEHHE OKpYyXKarolleil  cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenpHast momyctumas koHmeHtparus BemiectB (ITJK). Pomp xumuum B
pPEIICHUH DKOJOTHYECKUX TpolsieM. VYCWIeHHEe MapHUKOBOTO A deKTa,

pa3pymi€cHUuC O30HOBOT'O CJI0s

6.3

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHUSI U UX COCIUHEHUN B
OBITYy, MeIWIIMHE, TMPOMBIIIJIEHHOCTH M CeJbcKOM Xo3siicTBe. [IpumeHeHue
METAJUIOB M CIUIAaBOB (CTallb, YYT'YH, TIOPATIOMUHMNA, OpoH3a) B OBITY U
IIPOMBIIIIEHHOCTH UX coeAuHeHul. [loHsTHe 0 KOppo3un METalJIoB, OCHOBHBIE

CITIOCOOBI 3alUTHI X OT KOPPO3UU

6.4

[TpupoaHble HCTOUYHUKHM YIJIEBOJOPOJIOB (Yroyib, HPUPOJHBIN Ta3, HEPTH),

MIPOJIYKTHI MX repepadboTku (OCH3MH), UX POJIb B OBITY M MPOMBIIIIICHHOCTH

6.5

[lepBoHauanbHbIC TMOHATHSA 00 OPraHWYECKHX BEIIECTBAX KaK O COCAMHEHUSX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTUIICH, STaHOJ, TIIMLEPUH, YKCYCHAs! KUCIIOTA).

IToHATHE 0 OMOIOTMYSCKHU BasKHBIX BCHICCTBAX: XXHpaX, 6CJ'IK3X, YIJIEBOAAX — U UX




PO B )KU3HU YCIIOBCKA

7 Pacuérnr:
7.1 1o (opmyiaaM XUMHYECKHX COSAMHEHHM
7.2 Macchl (MaccoBOi) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XMMUYECKUM ypaBHEHUSAM




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

» Xumusi: 8- kitacc: 6a30BbIN ypOBEHb: YUeOHUK; 5-€ U3/1aHue, epepaboTaHHOe
[Mabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIMOHEpHOE 0OIIECTBO
«M3marensctBo «IIpocBemenue»

* Xumust: 9-if kiacc: 6a30Bbli YPOBEHb: YUCOHUK; 9-€ U3aHue, TepepadoTaHHOE
["a6puensn O.C., Octpoymos U.T'., CnaakoB C.A. AKiMOHEpHOE 0OIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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