MUHUCTEPCTBO TPOCBEINEHUSA POCCUHUCKOM OEJEPALINU
Komurer o0pazoBanus Cankr-IlerepOypra
O061mecTBO ¢ orpaHuYeHHON 0TBeTCTBEHHOCTHI0 OO0 "Pecnekt"

YHOY "Hemenxkasi rumuasus """ Ilerepuryse'

PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO

[lemarornueckum coBetoM  I[lemarormuecknm copetom  ['eHepanbHBIM JUPEKTOPOM

E.B. PribakoBa E.B. PribakoBa E.A. FOnarosa
[Iporokon Nel or 31.08.2026 r.  IIpotokon Nel ot 31.08.2026 r.  IIpuka3z Ne 01/121-O o131.08.2026 1.

Onatosa EneHa

AnekcaHapoBHa
C=RU, O="4OY
% MMHasus ™
MeTepwyne™",
. CN=KOnaTtoBa EneHa
Deterschule  Anexcanposna,

E=peterschule@yand
ex.ru
2026-09-23 15:23:08

PABOYAS ITIPOTPAMMA
(ID 9921580)

yueOHoro npeamera «Xumus. bazoBblil ypoBeHb)

JUTsl O0yJaromuxcs 8§ Kiacca

Caunkr-Ilerepoypr 2026-2025



INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mO XWMHM Ha YypPOBHE OCHOBHOTO 00Imero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepanbHOl pabdodeil MNporpaMMbl
BOCITUTAHUSA U C YUYETOM KOHIICIIIIUN MPETOAaBaHUS YICOHOTO TIPEeIMeTa « XUMHUSH
B 00pa3zoBaTeNbHBIX opranu3aiusx Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MNPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIUXCS CPEACTBAMHU Yy4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE COJIepKaHue,
npeaycMaTpUBaeT paclpeielieHue ero Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MpPOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4ueCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATENbHOCTh W3YYEHHS] XHUMHU C YYETOM  MEKIPEIMETHBIX H
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, OMNpeAesisieT BO3MOXKHOCTU TMpeaMera st
peanu3anuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30oBaHMs, a TakKe TPEeOOBaHMMA K
pe3ynbratamMm oOy4eHHUs XUMUW Ha YPOBHE I1eJIeH M3YUYEHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEILHOW JEATENbHOCTU OOYYalolierocs IO OCBOCHUIO
y4e0HOT0 coiepKaHusl.

3HaHWEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOy4Jaromnierocsi, ero MpeACTaBICHU O MaTepUaIbHOM E€IMHCTBE MHUPA, BAKHYIO
pOJIb UTpatOT (POpMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUU U 00 DSBOJIIOIMU BEUIECTB B MPHUPOJIC, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUUECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMupOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B (POPMHUpOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
OOy4JaromMXxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW  JIESITEIIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIbCKUX YMEHUW, HEOOXOIMMBIX Kak B
MTOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHON JIeSITEILHOCTH;

3HAKOMUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LETTIOCTHOTO B3IJIsiIa HA €JUHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH E€CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAaYYHBIM 3HAaHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XUMUHU OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEeAarormyecKu
aJanTHPOBAHHBIM OTpa)K€HUEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIer0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(HOPMHUpPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUH O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO MPHUHILMUITY
MOCIIEIOBATEILHOTO PA3BUTHS 3HAHWM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUM
Pa3HOr0 YpOBHS:

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

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

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpelncTaBleHUd 00 BJIEKTPOJUTUYECKON OHUCCOUMAaluy BELIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPYyrOMYy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHHUIO U
MeTOJlaM TO3HaHMWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mMpeaMeToB: «OKpyX alolmuid MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4yeOHOro MpenMera COCTOMT B (DOPMHPOBAHMHM CHUCTEMBI XHMMHYECKHX
3HAHUN — BaXHEUHNX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX MOTOKEHUH,
JIOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH HM3YyYEHUU BELIECTB U
XUMHUYECKHUX PeaKiuii, B GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIBHBIX YMEHHUN U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHMM NpPaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUM XMMHUU HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3Ha4YCHHE MPUOOPESTU TaAKUE 1T, KaK:

— (opmupoBaHHEe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbBHOMY TPUHATHIO PELICHUMH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOoe TMpUOOIIeHHE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCaoBUi, CITIOCOOCTBYIONIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOIMO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAJIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHATH W OICHUBATH SIBIICHUS
OKpY’KaOIIIero MHUpa, WCIOJB3Yysl 3HAHUS U OIBIT, MOJyYEeHHBIC MPH H3YyYCHUH
XMUMHH, TPUMEHATh MX MpPH pPEIICHUH MpoOJeM B TMOBCEJHEBHOW XHU3HU MU
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOIIEHU,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1EJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHBALlMUM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS  OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQMIsl W HAMPABICHHOCTH JATHHEHUIIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSHUE
BelecTB. [loHsATHE 0 MeToax Mo3HaHMS B XUMHUH. UMCThIE BEIIECTBA U CMECH.
CriocoObl pa3ziesieHust CMeceil.

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

Xumuueckas (¢opmyna. BajleHTHOCTh aTOMOB XUMHUYECKHUX 3IJIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. (OTHOCUTENIBHAsE aTOMHas Macca.
OTtHocuTeNBbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHast Mmacca. B3auMocCBsI3b KOIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX eAuHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XMMHUYECKAsl pEakus U €€ MPU3HAKU.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Kiaccudukarms
XUMUYECKUX PEeAKIUi (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOM, MpaBWiIaMHu paboThl B JabopaTtopuu U
npuémMamMu oOpallieHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
(bu3MUecKux CBOMCTB O00pa3lOB HEOPraHWYECKHX BEIIECTB, HAONIOJACHUE
¢u3nueckux (MJIaBJI€HUE BOCKA, TasHUE JbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOM) SBJICHUM, HAOII0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHU]IA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3y4eHHE CIOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUE, AUCTWLIALUSA, XpoMaTtorpadus, IpOBEACHUE OUUCTKH ITOBAPEHHON
COJIM, HaONIOJEHWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WJUTFOCTPUPYIOLIETO0 3aKOH COXPAaHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(IIapoCTEepPKHEBBIX ).

Basxkueiiuue npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — 3neMeHT U mpocroe
BelecTBo. Haxoknenue kucimopoia B Tpupoe, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenue kucimopoaa. CrocoObl



MOJIYYCHHUST KHUCIopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MAPHUKOBOT0 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT m mpocrtoe BemecTBo. Haxoxaenue Bogopona B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

MonsipHbiii 00bEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHCHUSIM.

dusnyeckue cBouMcTBa BOABl. Boma kak pactBoputenb.  PacTBOpHI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAacTBOpPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PaCTBOPE. XMMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTtBOpoB B IpUpOZI€ U B KU3HU 4eloBeka. KpyroBopot BoAbl B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranudeckux coenuueHuit. Oxcunbl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE M XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinot. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coneil. @U3NYECKUE U XUMHYECKUE CBOMCTBA COJICH.
[lonyueHune cosen.

['eHeTnyecKkas CBSI3b MEXKY KJIaCCAaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONMPEIECICHUE CONEPKaHUs KUCIOpOoAa B BO3AYyXeE, MOTy4YEHHUE,
coOupaHue, pacro3HaBaHUE MW W3YUYCHUE CBOMCTB KUCIOPOJa, HaOIIOACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpas3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (FOpeHHe), B3auMojencTBiue Bojoposa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE 0Opa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJCHUCTBUE BOABI C METAIIaMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpUAJIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIIOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KHUCIOT W IIETIOUYECH,
u3ydyeHue B3auMopeiicTBus okcupa menud (II) ¢ pacTBOpoM CepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pEeaklUWil HEUTpa3aluH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33/ad N0 TeMe «BaXHeWme Kiacchl HEOPraHUYECKUX
COCIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. NU. MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCANTETIbHO-BOCCTAHOBUTEILHbIE PEAKIIMHU

[lepBbie TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAILIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCUJIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cuCTeMa XMMAYECKUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkomepuonnas ©  JiIMHHONEpUoaHas  (OpMbI
[Teprnonnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ou3ndeckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
TPYIIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oromnel. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0OUEeK aToMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl paJhuyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYyNIIaM U EPUOJAM.

3nauenue [leproanueckoro 3akona u [leprnoanveckoil CuCTEMbI XUMHYECKHUX
AJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenngeneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckas cBsa3b. KoBajieHTHast (ToJisipHass M HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 311EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHUs U BOCCTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3yueHHe oOpasloB BEIIECTB META/VIOB U HEMETAUIOB, B3aWMMOJICHCTBUE
TUJIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHNUS).

Mesrcnpeomemnmnuie ceasu



Peanuzammsi MEXIpeAMETHBIX CBSI3€M MPU HM3yYEeHWH XWMHH B § Kiacce
OCYILIECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK ¥ TIOHITHH, SIBISIONAXCS CUCTEMHBIMH JIJISI OTACTBHBIX MPEAMETOB
€CTECTBCHHO-HAYYHOTO ITHKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KJIacCHU(PHUKAIUs, TMEPUOJUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICITUPOBAHUE, U3MEPEHHUE, MOJICNb, SIBICHHE.

dwusuka: Marepus, aToM, OJCKTPOH, TMPOTOH, HEWUTPOH, WOH, HYKIH]I,
U30TOIIbI, PaJMOAKTUBHOCTh, MOJIEKYJIa, SJCKTPUUSCKUAN 3apsij, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHHSI, KOCMOC, TIJIaHeThI, 3BE3/161, CoHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIIaeMbl€, TOIUIMBO, BOJAHBIC PECYPCHI.

IIJIAHUPYEMBIE PE3YJIbTATbI OCBOEHHUS ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yJbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOI'O OOIIEro
o0Opa3oBaHus JOCTUTalOTCS B XOJ€¢ OOyYeHHs XUMUU B €IUHCTBE Y4eOHOH H
BOCIUTATEIbHON EATEIBHOCTH B COOTBETCTBUU C TPATULMOHHBIMH POCCUHCKUMU
COLIMOKYJITYPHBIMH U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHM, HPHUHATHIMU B
oOmiecTBe MpaBWIaMM M HOPMAaMM TOBEICHHS M CIIOCOOCTBYIOT IIpoleccam
CaMOMO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yJbTaTbl  OTPaXarOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJACTBOBATbCS ~CHUCTEMOM IO3UTHUBHBIX IICHHOCTHBIX OpHMEHTalud U
paciMpeHue ombITa AeITeIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOTr0 BOCTIMTAHMSL:

[IEHHOCTHOTO OTHOIICHHSI K OTE€UYECTBEHHOMY KYJIbTYPHOMY, HCTOPUIECKOMY
U HAydYHOMY HACJIeJIUI0, TIOHMMaHUsl 3HAYCHHs] XWMUYECKOW HAyKH B KHU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIAJIETh JOCTOBEPHOU WH(pOpMAIMEH O
NEPEIOBBIX JOCTHKEHUSX U OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XHMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOMCTBE MUpa U 00ILIECTBA;

2) rpakIaHCKOr0 BOCIIMTAHMSA:

OPEJCTaBICHUS O COLMAIBHBIX HOPMax M TMpaBUaX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHOMCCNENOBATENbCKOM, TBOPYECKOM M Apyrux  BUAAX
NESATEIbHOCTH, TOTOBHOCTU K Pa3HOOOpPa3HOW COBMECTHOM JAEATEIbHOCTU IpHU
BBINIOJITHEHUM Yy4€OHBIX, [103HABATEIbHBIX 3a7ad, BBINOJIHEHUH XUMHUYECKHUX
HKCMIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAaHHIO



M B3aUMOIIOMOIIM B TIpollecCE€ ITOM Yy4YEOHOU MESITENbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TIOBEJEHHWE M TMOCTYINKM CBOMX TOBApUILEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHUPOBO33PEHYECKUE MPEJICTABIICHUSI O BEIIECTBE M XMMHUYECKOM peaKIlui,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUA HAyKH U COCTAaBIISIONIUE
OCHOBY 11 TTIOHUMAaHUsS CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHs MPUPOJbI, B3aMMOCBSI3AX YEJIOBEKAa C
MPUPOIHON CPEOid, O POJIM XUMHUU B TTO3HAHUU STUX 3aKOHOMEPHOCTEH;

MIO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJMMBIE i OOBSACHEHUS HAOJIOIa€MBbIX MPOIECCOB U SIBICHUI,
MO3HAaBaTENbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKON KYJIBTYpPHI, B TOM YHCIIC
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPOH, JIOCTYNMHBIMA TEXHUYECKHUMH CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYyYEHHMIO M TMO3HAHWIO, JIOOO3HATEIbHOCTh, TOTOBHOCTH H
CIOCOOHOCTH K  €aMOOOpa3OBaHMIO, MPOEKTHOW U  HCCIEHOBATEIbCKOU
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHEHIIIEM;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAHMUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCIEACTBUN U
HETPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COOMIOJICHUS] TpaBUiI OE30IacHOCTH TIpH  OOpalleHuH ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U peajbHOM KU3HU;

S) TpyA10BOro BOCIIUTAHUS:

MHTEPEC K MPAKTHUYECKOMY U3yUYeHHUI0 TTpodeccuii 1 Tpyaa pa3aTudHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIAOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE NPUMEHEHMSI TPEAMETHBIX 3HAHMM MO XHWMHH, OCO3HAHHBIM BBIOOP
WHJUBUAYAJIBHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHENTHON MpodheCCUOHATBFHON JESTENHPHOCTA M Pa3BUTHS HEOOXOANUMBIX YMEHUM,
TOTOBHOCTh aIalITUPOBATHCS B MPOGECCUOHAIBHON CPEJIC;

6) PK0JIOrHYECKOr0 BOCIIMTAHMS

HKOJIOTUUECKH 11€JIeCO00pa3HOe OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3emJle, OCHOBE €€ CYIECTBOBAHUS, IOHUMAHUE IIEHHOCTU 3I0POBOTO U
Oe3omacHoro o6Opasza KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY W TICHXHMYECKOMY 370pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIOICHUS



mpaBuiI 0€30MMaCHOTO MOBEECHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYAIIUSX,
YTPOXKAOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJIy9aeMble TIPU M3YYCHUH XUMHH, IS
pelieHus 3a7a4, CBA3aHHBIX C OKPYXKaIoIeH MPUPOTHON CPEIoH, AJi TOBBILICHUS
YPOBHSI  9KOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS TJ00aIbHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M IMYyTEeW UX PEIICHHS MOCPEICTBOM METOJOB XHUMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COITMATILHOM MPaKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B coctaBe MeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMuUpOBaHUS MHUPOBO33PEHUSI OOIIEHAYYHBIE TOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUTIOTE3a, (aKT, CUCTEMA, MPOIECC, SKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEeAMETOB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHOM
HAay4YHOW KapTUHE MHUpA, U YHUBEpCAIbHbIC Y4eOHbIE NeUCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATUBHBIE, PETYISATHBHBIE), KOTOpbIE 0O€CHeunBarOT (POPMUPOBAHUE
TOTOBHOCTU K CAMOCTOSITEJIbHOMY IJITAHUPOBAHUIO M OCYIIECTBIECHUIO YYEOHOU
JEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

YMEHHUSI HUCIMOJB30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUS MPU OCBOCHUHU
3HAHWI: PACKPBIBATh CMBICI XUMHUUYECKHX TMOHATUN (BBIAEIATh WX XapaKTepHbIE
MpPU3HAKH, YCTAaHABIIMBATh B3aUMOCBSI3b C JAPYTMMHU THOHSTHUSMH), KCIOJIb30BaTh
TIOHATHS NIl OOBSICHEHUS OT/IEIBHBIX (PAKTOB M SBJICHU, BEIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJacCU(PUKAIIUU XUMHUYECKHX BEIIECTB M XUMHUUYECKUX PEAKIUM,
YCTaHABJIMBATh MPUUYMHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Yy4YCHWS,
CTPOUTH JIOTUYECKHUE pACCYXACHUS (MHIAYKTUBHBIC, JACIYKTUBHbBIC, 10 aHAJIOTHN),
JIeTIaTh BBIBOJIBI U 3aKIIOYCHHS;

yMEHHUE TMPUMEHSATH B TIpoIlecce TMO3HAHWS TOHATUS (NIPEeIMETHBIC U
METanpeIMETHbIC), CAMBOJIUYECKHE (3HAKOBBIC) MO/JICU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ DdJEMEHTa), XuMuueckas ¢opMyna W ypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEIICHUH y4eOHO-TTI03HABATEIbHBIX 337a4, ¢ YIETOM
ATUX MOJICIBHBIX TPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUM,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJICACTBEHHBIE CBS3HM U
MPOTUBOPEUHS B U3yUaeMbIX MPOIIECCAX U SIBIICHUSIX.

ba3oBble uccienoBareJbcKue AeHCTBUA:



YMEHHUE HCIIOIb30BaTh MOCTABJIECHHBIE BOIPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHMs, a TaKXKEe B KAuyeCTBE OCHOBBI JJs1 (POPMHUPOBAHUS TUIIOTE3BI IIO
IIPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

IpUOOpETEHNE ONbITa MO IUIAHUPOBAHUIO, OPraHU3AallMM U IPOBEICHUIO
YUEHUYECKUX DJKCIEPUMEHTOB, YMEHHE HaOlIoAaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENIFHO MPOTHO3UPOBATh €r0 Pe3yJbTaT, GOpMyIUpPOBaTh OOOOIICHUS U
BBIBOJIBI IO PE3YyJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEIOBAHUS, COCTABIATh OTUET
O IIPOJIEJIaHHOM paboTe.

Pa6ora ¢ undpopmanmeii:

YMEHHME BbIOMpaTh, AHAIU3UPOBATH U HUHTEPIPETUPOBATH HH(POPMALIUIO
pa3IUYHBIX BUJIOB U (HOPM MPEACTABICHUS, NOJIYYaEMYIO M3 Pa3HbIX HCTOYHUKOB
(HayyHO-TIONyJIApHAs JMUTEpaTypa XUMHUYECKOIO COJAEpXaHUs, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKHM OLEHUBATh MPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

YMEHUE NPUMEHATh Pa3ju4HbIe METOJAbl U 3aMpOChl NMPU MOHMCKE U OTOOpE
UH(OpPMAMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX Jis1 BBINOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTi MCHOJb30BaHUS  HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHHE KYJIbTYPOU aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATENILHO BBIOMPATh ONTUMANbHYIO (DOpMY IpeACTaBICHUs HHPOpMALUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3a7a4d  HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
apyrumu hopmMamu rpaduKu 1 1X KOMOWHAIIUAMY;

YMEHHME HCIIOJIb30BaTh M AaHAJIM3UPOBAaTh B Ipolecce Yy4yeOHOH u
UCCIIEIOBATENbCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpellbl.

KoMMyHHKaTHBHBIE YHHBepPcaJibHbIe yueOHbIe 1eiCTBHA:

YMEHHS 3aJlaBaTh BOIpPOCHI (B XOJe Juaiora W (WiM) JHUCKYCCUHU) TIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEIBHO BBITTOJHEHUS MPEI0KEHHOM 3a1auH;

YMEHUSI  NPEJCTaBIsATh  MOJYyYEHHbIE  pe3yJbTaThl  IO3HABATEJLHOM
NESTEIbBHOCTH B YCTHBIX W THCbMEHHBIX TEKCTax; JeNaTh MPE3eHTALHUIO
pe3yJabTaTOB BBIMOJIHEHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1a0b0paTOpHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NIO3HABATEJIbBHOM W MCCJIEIOBAaTEIbCKOM  JESATENBHOCTH MPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3unuil (00cyXaeHusi, OOMEeH MHEHHMSIMH, «MO3TOBBIE HITYPMbI», KOOPIWHAIUS



COBMECTHBIX JEHUCTBUM, OINPEIEICHUE KPUTEPUEB II0 OLEHKE KadecTsa
BBITIOJTHEHHON pabOThI U Apyrue).

PerynsiTuBHBIE YHHBeEpCcaJbHbIe y4eOHbIe NeCTBHSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACNSATh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U TMPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpaATh Hanboee 3pGEeKTUBHBIE CIIOCOOBI PEIICHUS YUCOHBIX U
ITO3HABATENBHBIX 33/1a4, CaMOCTOATENIIBHO COCTABIATh WIH KOPPEKTUPOBATH
MPEVIOKEHHBIM  AJITOPUTM  JIEMCTBUK TIPA  BBINOJIHEHWM 33JaHUHA C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 U3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOIO pPE3yJIbTaTa 3asBJICHHOW LEJIM, YMEHUE
MCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJIAracMbI€ B YCIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeAMETHBIX pe3yJbTaTOB [0 OCBOCHHUIO 005A3aTEIbHOTO
COJIEp’KaHusl, YCTaHOBJIEHHOTO JaHHOW QeaepanbHONM paboueill mporpamMmon,
BBIJICIISIIOT: OCBOEHHBIE OOYYalOIMMHCS HAay4YHbIE€ 3HAHUSA, YMEHUS U CIIOCOOBI
JNEWCTBUM, BHUABI JEATEIBHOCTH II0 IIOJyYEHUIO HOBOTO 3HAHHWsS, €ro
WHTEPHpPETalUU, NMPeoOpPa30BAHUI0 W TMPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX M
HOBBIX CUTYaIUsIX.

K koniy oOyueHus B 8 Kkiiacce npeaMeTHbIe pe3ysIbTaTbl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IMOHSATUH: aTOM, MOJIEKYJa,
XUMHUYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOJHAS M HEOJHOPOAHASI), BAJIEHTHOCTb, OTHOCUTEINIbHASL aTOMHAsl U
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEILECTBA, MOJIb, MOJIIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COETMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHUCJICHHS, XUMHUUYECKasi peakius, Kiaccu(UKaius peakluid: peakinu
COCIIMHEHHUS, PEaKUWU Pa3jIO0KEHUs, PEaKUUU 3aMEIICHUs, peakUuu
oOMeHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU A((EKT peakiuu,
SAIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTalb, PAJAUYC
aToMa, XUMHYECKasl CBS3b, MOJSPHAA W HEMOJSpPHAs KOBAJIECHTHAs CBA3b,
VWOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MaccoBas J0JI BeEIlEeCTBa
(mpolLieHTHAs! KOHILIEHTPAIUs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMMHYECKUX TOHITHH U
MPUMEHSTH ATH MOHATHS MPY OMUCAHUU BEIIECTB U X MPEBPAIICHHUI;

e HCIOJB30BAaTh XHUMHUYECKYIO CHMBOJHMKY JJIs COCTaBlIeHUs (opmyr
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e OMpEAeNATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OWHApHBIX COCTUHEHUSX,
CTENEHb  OKUCIEHUS  BJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,



MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOH CBs3M (KOBAJICGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBath cmbica [lepuommueckoro 3akona [J[. WM. Menneneesa:
JEMOHCTPUPOBATh TNOHUMAHHUE NEPUOANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoguueckoil cucreme,
3aKOHOB COXPAHEHHUS MacCChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHAa ABOTrajipo;

ONMKCHIBATh M XapakTepu3oBaTh TadmuuHyio ¢dopmy [lepuoanueckoit
CUCTEMbl XMMHYECKHUX OJJIEMEHTOB: pa3iauvaTh I[OHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounasa noarpynna (b-rpymnmna)», maneie U
OOJIbIIIE TEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOPhIE HUMEIOTCA B
tabmuie «llepuoanueckass cucremMa xumuueckux osiementoB . .
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij sipa, 00Ilee YUCIO0 PIECKTPOHOB
U pacrpeesieHUe UX Mo JEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIMH
BEII[ECTB, M0 TEIUIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJATBEPIKIas OMUCAHUE TPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHYECKUX IMPEBPALICHUI B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISPHYIO M MOJISIPHYHO MaccChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJieMeHTa 10 ¢opmyrie
COEIMHEHHS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSTh OCHOBHBIC OIEpAIMM MBICIUTEIBHON JAEATEIbHOCTU — aHaJu3
U CHUHTE3, CpaBHEHHE, 0000IeHre, CUCTeMaTH3aluIo, Kilaccu(ukaiuio,
BBISIBJICHUE TMPUYUHHO-CJIEACTBEHHBIX CBSI3€M — MJI1 U3Y4Y€HUSI CBOWCTB
BEIIECTB M XHUMHUYECKUX PEaKLHil, €eCTECTBEHHO-HAYYHbIE METObI
MO3HAHUSI — HaOIIOJICHHE, W3MEpPEHHe, MOJCIIMPOBAHHUE, SKCIEPUMEHT
(peaJIbHBINM U MBICIICHHBIN );

cieloBaTh ~ IpaBWJaM  MOJb30BaHUA  XMMHUUYECKOM  MOCYI0H U
7abopaTopHbIM  000pYJIOBaHHWEM, a TaKXKe TMpaBUjiaM OOpaImieHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMUSIMU 1O BBINOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX ONBITOB MO TMOJYYEHUIO U COOMPAHMIO



ra3oo0pa3HbIX BEWIECTB (BOAOPOJAa M KHCIOPOAA), NPUTOTOBIECHUIO
pPacTBOPOB C OMPEACIEHHON MAacCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W TPOBOAWTH  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIENOUEH U KUCIIOT C MIOMOIIBI0 WHANKATOPOB
(;makMyc, dheHondTaenH, METUIOPAHXK U JIPYTHE).

K xonIty oOydenus B 9 kiacce npeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITNXCS YMEHU:

pacKpbIBaTh CMBICJ OCHOBHBIX XHUMHUYECKHUX MOHSATHUWA: XWMHUYECKHM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHMOH, IPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb
OKHCIICHUSI, XUMUYECKasi peaKivsi, XUMUYecKasi CBs3b, TEIUIOBOM 3(P(DEeKT
peakiuu, MOJib, MOJSIpHBIA  O00BEM,  PacTBOp,  DBJICKTPOIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTUYECKAS IUCCOLMALMS, PEAKUUU HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMBbIE pEAKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIINH,
OKHUCJIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ajuiotTponusi, aMm(pOTEpHOCTh, XUMHUUYECKasi CBsI3b (KOBaJICHTHAas, MOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METaljIOB,
CIUIaBbl, CKOPOCTb XHMMHWYECKOM pEaKUHWH, NPEAEIbHO JOIYyCTUMAas
koHueHTpauus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TOHATHH U
MPUMEHSThH 3TU OHATHUA MPU ONMKUCAHUU BELIECTB U UX NPEBPAIICHUN;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEAEHATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, IMPUHAMJICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy COEIMHEHUU 1o ¢GopMmyiaM, BHI XHUMHYECKOU
CBs3U (KOBaJ€HTHAs, WOHHAS, METAJUIMYECKasl) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAacCTBOPax HEOPraHUYECKUX COCAMHEHUH, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILECTBA;

packpbiBath cMbIci Ilepuomndeckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHUMAHHWE: ONHUChIBATH W XapaKTePU30BaTh
Tabnuunyo Gopmy Ileprogmdeckoi CUCTEMBbI XUMHYECKUX AJIEMEHTOB:
pa3iuyuath TMOHSTHS «rJaBHas mnoarpynmna (A-Tpynma)» W «moOouyHast
noarpynma (b-rpymma)», manbie w  OonbIMe TMEPUOABI, COOTHOCHTH
0003HaueHUs, KOTOpPhIE WMEIOTCA B TIEPHOJUYECKON TaldmuIEe, ¢
YUCIIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsii  sijapa, oOIlee 4YUCIO BJIEKTPOHOB H



pacnpeneneHue WX TI0 DJIEKTPOHHBIM CIIOSIM), OOBSICHITH OOIIHe
3aKOHOMEPHOCTH B M3MCHCHHH CBOWCTB JJIEMEHTOB M MX COCIWHCHUU B
npeaesiax MaJlbIX IMEPUOIOB U TJIABHBIX MOJATPYII C YIETOM CTPOCHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMUYECKHE peaknuu (10 YMCIy W COCTaBy YYaCTBYIOIIUX B PEAKIIUN
BEILIECTB, MO TEIIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIIEHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) 0OIIME W crenuduueckrue XUMHUYECKHE
CBOMCTBAa TPOCTHIX MW CJOXHBIX BEIIECTB, TMOJITBEpPXKAasi OINKUCAHUE
pUMEPaMH MOJICKYJISIPHBIX W HMOHHBIX YPaBHEHHH COOTBETCTBYIOIINX
XAMHUYECKUX PEAKIUN;

COCTABJISITh  YPaBHEHUS JJICKTPOJUTHUYECKON JHUCCOIMAIMU  KHUCIIOT,
HIEJIOYEH U COJICH, MOJTHBIE U COKPAIIEHHbIC YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHHUS PEaKIWW, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajaHCa ATHX PEaKIui;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHWSI,
BO3MOYKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBpAIICHUN B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO ¥  MOJIAPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JOJII0 XHMHYECKOTO »dJieMeHTa 1o ¢dopmyIe
COEJIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XUMHYECKOM  MOCyAol |
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe TMpaBWia OOpaimeHus ¢
BEI[ECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOJIYYCHUI0O WU COOMPAHHUIO
ra3000pa3HbIX BENIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  PEaKIMH, TOATBEP)KIAIOIINE  KAaYeCTBEHHBIH  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OpOMUSI-,
nonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYCHHBIX METAJLIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacTBOpPaX HEOPTAHMYECCKUX BEIICCTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON NEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMATHU3AINIO, BBISIBICHHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I WU3Y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEAKIUH, €eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —



HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (pEalbHBIA H
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUJIACC
KoauuecTBO 9acoB
Ne HaumeHoBaHue pa3jiesioB U duekTpoHHbIE (LM (pPOBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumust — BakHasg 00J1acThb

11 €CTCCTBO3HAHUS U 5 0 ’ bubnuoreka [{OK

) MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢

yenoBeKa

12 BerectBa 1 xumudeckue 15 | 0 bubnunoreka LIOK

) peakuuu https://m.edsoo.ru/7f41837¢c

Uroro no pazueny 20

Pa3nes 2. Baskneiimme npeacTaBUTeId HEOPraHUYECKUX BelIeCTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubnmnoreka HOK

' 00 okcuaax https://m.edsoo.ru/7f41837¢c
29 Bonopon. ITonsitue o kucinorax 2 0 | bu6nmorexa LIOK

' U COJISIX https://m.edsoo.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 | | bubmnoreka IIOK

' OCHOBaHUSAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJ1acChl 1 1 1 bubnuotexa [JOK

' HEOPraHUYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 30

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

Xumuuyeckasi cBsi3zb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE P€akKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunorexa LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aToma

2| o 8

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKIIUU
Hroro no pazgeny 15 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMms 3 bubmorexa OK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOT'PAMME



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
[Ipenmer xumuu. Poiap XuMuu B :KU3HU
1 pedl 1 0 0 https://m.edsoo.ru/7efb3c3c
yesoBeka. Tena u BemecTsa
2 TTousTue o MeTomax IMO3HAHUS B XUMUHU 1 0 0 https://m.eds00.ru/9f459¢9a
[TpakTryeckas padora Ne 1 «IIpaBuiia paboTs
3 B J1aboparopuu U IpUEMBI OOpaIICHHSI C 1 0 0 https://m.edsoo.ru/ab2a57cb
1a00paTOPHBIM 000PYIOBAaHUEM
UYuctele BemiecTBa U cMecu. CriocoOsl
4 = . 1 0 0 https://m.edsoo.ru/8dffeead
paszfeseHus cmeceit
[TpakTuueckas paborta Ne 2 «Paznenenue
5 cMmecelt (Ha mpuMepe OYMCTKH TOBAPEHHOM 1 0 1 https://m.edsoo.ru/d9adcf25
COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 0 0 https://m.edsoo.ru/434a3592
XHUMHYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIBI
7 ( ) 1 0 0 https://m.edsoo.ru/3a97f7e6
XUMHUYECKUX HJIEMEHTOB
8 [IpocTeie U C0KHBIE BEMIECTBA 1 0 0 https://m.edsoo.ru/8d153ab3
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 0 0 https://m.edsoo.ru/b44af747
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmyna. BaneHTHOCTh aTOMOB 1 0 0 https://m.edsoo.ru/3adc28cl
XUMHUYECKUX HJIEMEHTOB
OTtHocuTeNnbHASI aTOMHAs Macca.
11 1 0 0 https://m.edsoo.ru/fac67eel

OTHocHTeNbHASI MOJIEKYJISIPHAS Macca



https://m.edsoo.ru/7efb3c3c
https://m.edsoo.ru/9f459e9a
https://m.edsoo.ru/ab2a57cb
https://m.edsoo.ru/8dffeead
https://m.edsoo.ru/d9adcf25
https://m.edsoo.ru/434a3592
https://m.edsoo.ru/3a97f7e6
https://m.edsoo.ru/8d153ab3
https://m.edsoo.ru/b44af747
https://m.edsoo.ru/3adc28c1
https://m.edsoo.ru/fac67ee1

12

MaccoBas 107181 XUMHYECKOI0 PJIeMEHTa B
COCINHCHUU

https://m.edsoo.ru/95bcb8f5

13

14

Komunuectso BemecrBa. Monbs. MoisipHas
Mmacca

dusnueckue U XUMUYECKUE SIBICHUS.
XuMHUecKas peaxkius

https://m.edsoo.ru/668edb4a

https://m.edsoo.ru/8b878fcf

15

IIpu3Haku u ycioBus NPOTEKAHUS
XUMHUYECKHUX PEaKIUH

https://m.edsoo.ru/84214963

16

17

3aKOH COXpaHEHHUs MaCcChl BEIIECTB.
XUMHYECKUE YPABHEHUS

Breraucnenus KOJIN4YCCTBA, MaCChl BEIICCTBA I10
YPaBHCHHUAM XUMHUYCCKUX peaKI_[I/Iﬁ

https://m.edsoo.ru/aalcl52d

https://m.edsoo.ru/b1656492

18

Krnaccudukanus XuMHYECKAX pPeaKIui
(coenuHeHus, pa3oKeHHs, 3aMEIICHUS,
oOMeHa)

https://m.edsoo.ru/fe58191f

19

20

21

M. B. JIoMOHOCOB — y4Y€HBIN-
sHukIoneauct. O0o0mEeHne
CHCTEMaTH3aINsI 3HAaHUH

Kontponbnas padora Nel o teme «BermecTBa
U XUMHUYECKUE PEAKIINN»

Bozngyx — cmech rasos. Cocras Bo3ayxa.
Kucnopon — a51eMeHT M IPOCTOE BEILECTBO.
OsoHn

https://m.edsoo.ru/213bbeaf

https://m.edsoo.ru/cc95e5ed

https://m.edsoo.ru/237315cf

22

duznueckue 1 XUMUYECKHE CBOMCTBA
KHUCJIOpo/ia (peaKkIuy OKUCIICHUS, TOPEHUE).
ITonsaTHe 00 okcumax

https://m.edsoo.ru/67245d2f

23

CrniocoOsl MostydeHus KUCaopoia B
1ab0paTOPUH U MMPOMBIIIIICHHOCTH.

https://m.edso00.ru/896247cb



https://m.edsoo.ru/95bcb8f5
https://m.edsoo.ru/668edb4a
https://m.edsoo.ru/8b878fcf
https://m.edsoo.ru/84214963
https://m.edsoo.ru/aa1c152d
https://m.edsoo.ru/b1656492
https://m.edsoo.ru/fe58191f
https://m.edsoo.ru/213bbeaf
https://m.edsoo.ru/cc95e5ed
https://m.edsoo.ru/237315cf
https://m.edsoo.ru/67245d2f
https://m.edsoo.ru/896247cb

IIpumeHeHune kucnopoaa

24

25

26

TennoBoii 3 PeKT XMMUIECKOHN peaKIuu,
MOHATHE O TEPMOXUMHUYECKOM ypaBHEHUH,
9K30- ¥ SHJOTEPMHUYECKHUX PEaKIIHSIX

TomuBo (HedTh, yroib U METaH).
3arpsi3HEHHE BO3]lyXa, CITIOCOOBI €T0
MPEAOTBPAICHHUS

[IpakTrueckas pabora Ne 3 o Teme
«[lonydyenue u cobupanue KUCIOPO/Ia,
W3Y4YEHHE €ro CBOMCTBY

https://m.edsoo.ru/4d71febb

https://m.edsoo.ru/62a61752

https://m.edso0.ru/329545c9

27

Bonopon — 31eMeHT U IPOCTOE BELIECTBO.
Haxoxnenue B npupone

https://m.edsoo.ru/2325645f

28

29

dusnuecKkue U XUMUYECKHUE CBOMCTBA
Bosopoza. [IpuMeHenue Bogopoaa

ITonsaTHE O KUCIOTAX U COJISIX

https://m.edsoo.ru/ae9eb4b5

https://m.edsoo.ru/d743bf8d

30

31

32

Crioco0bl nostydeHus BoAOpoa B
naboparopuu

[TpakTuueckas pabora Ne 4 mo Teme
«ITomyuenue u cobupanue BoopoJa,
M3y4YEHUE €r0 CBOMCTB)»

MosnsipHblii 00bEM ra3oB. 3ak0H ABOTapoO

https://m.edsoo.ru/8dbbbc9b

https://m.edsoo.ru/37a3324a

https://m.edsoo.ru/714a252d

33

34

35

Brruncienusa 00béMa, KOJIMYECTBA BEIECTBA
ra3a 1o ero U3BeCTHOMY KOJIHUECTBY
BEIIECTBA W 00BEMY

Brruncnenus 00bEMOB ra30B MO ypaBHEHUIO
peaKkiuy Ha OCHOBE 3aKOHA 0ObEMHBIX
OTHOIIIEHNH ra30B

du3znuecKkue U XMuMHUECKIE CBOMCTBA BOIbI

https://m.edsoo.ru/25858514

https://m.edsoo.ru/ae3d2633

https://m.edsoo.ru/272b514c



https://m.edsoo.ru/4d71febb
https://m.edsoo.ru/62a61752
https://m.edsoo.ru/329545c9
https://m.edsoo.ru/2325645f
https://m.edsoo.ru/ae9eb4b5
https://m.edsoo.ru/d743bf8d
https://m.edsoo.ru/8dbbbc9b
https://m.edsoo.ru/37a3324a
https://m.edsoo.ru/714a252d
https://m.edsoo.ru/25858514
https://m.edsoo.ru/ae3d2633
https://m.edsoo.ru/272b514c

36

CocraB ocHoBanuil. [TonsiTre 00 MHAMKATOPAX

https://m.edsoo.ru/3d2634ef

37

38

39

Bona xak pactBoputens. HacwimeHnnbie u
HEHACBIIICHHbIE pacTBOpbl. MaccoBas 101
BEILIECTBA B pacTBOPE

[IpakTrueckas padota Ne 5 mo Teme
«I[IpurotoBiieHHE PaCTBOPOB C ONPECIEHHOM
MacCOBOH J0Jiel PaCTBOPEHHOTO BEIIIECTBAY

KonTponbnas padota No2 mo teme
«Kucnopoa. Bogopoa. Boga»

https://m.edsoo.ru/2b19b4el

https://m.edsoo.ru/9f55a219

https://m.edsoo.ru/c1c97fe3

40

41

42

Oxcunpl: cocTaB, KI1acCUpUKaIS,
HOMEHKJIaTypa
[TonydeHne 1 XMMHUYECKUE CBOWCTBA

KHCJIOTHBIX, OCHOBHBIX M aM(l)OTepHBIX
OKCHUJI0B

OcHoBaHMs: cOCTaB, KIaccupUKaIus,
HOMEHKJIaTypa

https://m.edsoo.ru/c321335¢

https://m.edsoo.ru/bce52bca

https://m.edsoo.ru/cad9bc8a

43

44

45

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
OCHOBAaHUI

Kucnotsl: cocras, kinaccudukaus,
HOMEHKJIaTypa

HOJ'Iy‘ICHPIC 1 XUMHYECKHE CBOMCTBA KUCIOT

https://m.edsoo.ru/eb3b238b

https://m.edsoo.ru/c589a687

https://m.edsoo.ru/d2cc4664

46

47

48

Comnu (cpeanue): HOMEHKIIaTypa, CIIOCOOBI
MOJTYYCHUS, XHMIYCCKUE CBOWCTBA
[TpakTuueckas paborta Ne 6. Pemenue
AKCIIEPUMEHTANBHBIX 33724 10 TeMe
«OCHOBHBIE KIIACChl HEOPTAHUYECKUX
COETUHEHMIN»

I'eneTnueckas CBA3b MCXKY KillaCCaMu

https://m.edsoo.ru/66bad57a

https://m.edsoo.ru/ef5t5b6d

https://m.edsoo.ru/3eafb436



https://m.edsoo.ru/3d2634ef
https://m.edsoo.ru/2b19b4e1
https://m.edsoo.ru/9f55a219
https://m.edsoo.ru/c1c97fe3
https://m.edsoo.ru/c321335c
https://m.edsoo.ru/bce52bca
https://m.edsoo.ru/cad9bc8a
https://m.edsoo.ru/eb3b238b
https://m.edsoo.ru/c589a687
https://m.edsoo.ru/d2cc4664
https://m.edsoo.ru/66bad57a
https://m.edsoo.ru/ef5f5b6d
https://m.edsoo.ru/3eafb436

HEOPraHUYECKUX COCIUHEHU

49

50

O060011IeHrEe ¥ cucTeMaTh3alus 3HaHUI

KonTponbnas padota Ne3 mo teme "OcHOBHBIE
KJIaCChl HEOPraHUYECKUX COCAUHECHUIT"

https://m.edsoo.ru/aedf982e

https://m.edsoo.ru/53e93cf2

51

[TepBbie MOMBITKY KIAaCCHPUKAITUN
XMMHYECKUX 371€MEHTOB. [loHsATHE O rpymmax
CXOJHBIX DIIEMEHTOB

https://m.edsoo.ru/45cb955f

52

53

[Tepuonuueckuii 3akon u I[leprnoanueckas
cucTeMa XMMU4YeCcKux annemeHToB /1. .
Menneneena

[lepurompl, TPYMIIbI, MOATPYIIIBI

https://m.edsoo.ru/acfe3f3c

https://m.edsoo.ru/dd7cc851

54

55

56

57

Crpoenue atoMoB. CocTaB aTOMHBIX SJIEP.
N3otomsr

CtpoeHue 3JIeKTPOHHBIX 000JI0YeK aTOMOB
aneMeHToB llepuoanyeckoii cucremsr . H.
Menneneena

XapakTepUCTUKAa XUMUYECKOTO AJIEMEHTA 110
ero noJjiokeHuro B [leproanueckoit cucreme
. 1. MenaeneeBa

3nauenue [lepuoauyeckoro 3akoHa st
pa3BuTHUA HayKu U npaktuku. . 1.
MenaeneeB — y4€HbIN, N1€1aror U rpaK 1aHuH

https://m.edsoo.ru/b34e5fbl

https://m.edsoo.ru/fb64d6ef

https://m.edsoo.ru/3627atb4

https://m.edso00.ru/83762e95

58

PeseprubIil ypok. O60061eHIE 1
cucTeMaTu3arus 3Hanui / Becepoccuiickas
MpoBepoyHas pabora

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c

59

KontponbHast padora Ne4 o reme «CtpoeHue
aToma. XUMHYecKas CBsi3b» / Beepoccuiickast
IpoBepoyHas pabora

bu6nmmoreka [JOK
https://m.edsoo.ru/00adb486



https://m.edsoo.ru/aedf982e
https://m.edsoo.ru/53e93cf2
https://m.edsoo.ru/45cb955f
https://m.edsoo.ru/acfe3f3c
https://m.edsoo.ru/dd7cc851
https://m.edsoo.ru/b34e5fb1
https://m.edsoo.ru/fb64d6ef
https://m.edsoo.ru/3627afb4
https://m.edsoo.ru/83762e95
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486

DNEKTPOOTPULIATEIIBHOCTh ATOMOB

60 I —— 1 0 0 https://m.edsoo0.ru/2667a766

61 HMonHas xuMu4ecKkas CBs3b 1 0 0 https://m.edso0o.ru/2628cf49

62 KoBanenTHas nossipHasi XMMHUYECKast CBS3b 1 0 0 https://m.edsoo0.ru/67tb6476

63 KoBasieHTHas1 HeMoOJIsIpHAs XMMUYECKas CBS3b 1 0 0 https://m.edsoo.ru/f32e6211

64 CreneHb OKUCIICHUS 1 0 0 https://m.edsoo.ru/fe73b9dc

65 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH 1 0 0 https://m.edsoo.ru/665¢2d2d

66 OKucnauTenyu U BOCCTAaHOBUTEIIH 1 0 0 https://m.edsoo.ru/eb264264
PesepBHeIit ypok. O000IICHHE 1

67 cucTeMaTu3alus 3HaHui 1no teme «CTpoeHue 1 0 0 https://m.edsoo0.ru/62539d2c
aToMa. XMMHYECKast CBSI3b)»

68 Pesepeiibiit ypoi. 0606\1,116}1“6 . 1 0 0 https://m.edsoo.ru/c8769b1b
CHUCTEMaTHU3aIl1s 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 5



https://m.edsoo.ru/2667a766
https://m.edsoo.ru/2628cf49
https://m.edsoo.ru/67fb6476
https://m.edsoo.ru/f32e6211
https://m.edsoo.ru/fe73b9dc
https://m.edsoo.ru/665e2d2d
https://m.edsoo.ru/eb264264
https://m.edsoo.ru/62539d2c
https://m.edsoo.ru/c8769b1b

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘IaJ'ILHBIe XUMHWYCCKUC ITOHATHA

1.1

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX [OHATHUMA: aTOM,
MOJIEKYJIa, XUMHUYECKHI 53JIEMEHT, IMPOCTOE BEILIECTBO, CJIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHasi M MOJIEKYJIsIpHas Macca, KOJIUYECTBO
BEUIECTBA, MOJb, MOJSPHAas Macca, MaccoBas J0JII XUMHUYECKOTO
AIIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUYECKas peakius,
KiJaccu(uKalus — peakuMid:  peakUuM  COEAMHEHHs,  pPeaKkLuu
pa3joXKeHUs, peaklUuu 3aMelIeHUs, pPeakIuu OoOMeHa, 23K30- U
SHJIOTEPMHUUYECKHE DPEaKLMu, TEIUIOBOH 3(QeKT peakuuu, pacTBop,

MaccoBas JI0JIS BeIIecTBa (MPOIEHTHAs: KOHIICHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUA U

MMPUMCHATDH OTU IMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJHMKY JI COCTaBieHUs (opMyll

BCIICCTB U ypaBHCHI/II\/'I XHUMHUYCCKUX peaKuHﬁ

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbI BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOIO Y4Y€HHA, 3aKOHa

ABoraapo

1.5

1.6

OTpEeNiTh BaJIEHTHOCTh aTOMOB JJEMEHTOB B  OHMHapHBIX
COCTMHEHUSX
KJIacCCU(PUIUPOBATh XMMHUYECKHE peakuu (M0 4YHCIy U COCTaBy

YUYacCTBYIOUIMX B PEaKIMH BEUIECTB, 110 TEII0BOMY 3(dekry)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MacCChI

BCIICCTB




1.8

1.9

1.10

2.1

BBIUHCIISTH MAacCOBYIO JIOJNIO XMMHUYECKOTO 3JeMEHTa 1Mo (opmyie

COCIUHCHMS,
BBIYMCIISATh MACCOBYIO JIOJIFO BELIECTBA B PACTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METOJbI MMO3HAHUS — HAOIIOICHUE,
U3MepeHue, MOJICTTUPOBAHUE, OKCIIEPUMEHT  (peabHBbIiI u
MBICJICHHBIN )

ITo Teme: «BaxxHene NpeACTaBUTEIM HEOPTAHUUECKUX BEILIECTBY
pacKpbIBaTh CMBICJ OCHOBHBIX XHUMHYECKHX IIOHATHI: OKCHU[,

KHCJI0OTa, OCHOBAaHHUEC, COJIb

2.2

OMpeCAC/IAATh NPUHAMJIC)KHOCTL BCHICCTB K OHpelleJIéHHOMy KJIaccy

coenuHeHul no popmMynam

2.3

KHaCCPI(bHHI/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKI_[I/Iﬁ

2.5

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

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

cleoBaTh MpaBWJIaM TIONB30BAaHUS XHUMHUYECKOW TIOCYlIOH W
1abopaTOPHBIM 00OPY/IOBAaHMEM, a TaKXKe TpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHUU C HHCTPYKIUSMHU IO BBIIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O
ra3o00pa3HbIX BENIECTB (BOJOPOAAa W KHUCIOPOJ]a), MPUTOTOBICHHUIO
pacTBOpPOB € OMNpPEACIIEHHONM MacCOBOM JOJIEW PacTBOPEHHOTO
BEIIIECTBA, INIAHUPOBATH U MPOBOJUTH XUMUUYECKUE IKCIIEPUMEHTHI 110
pacrno3HaBaHUIO PAaCcTBOPOB IIeJoYed M KUCIOT C TMOMOIIBIO

WHIUKATOPOB (JIakmyc, (heHoIdTaIenH, METHIIOPAHX U IPYTHE)
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW peaKInu

I[To Teme: «llepmogmyeckuit 3akoH u Ilepmommueckass cucrema
xumuyeckux osnemeHtoB /. M. MengeneeBa. CtpoeHue aToOMOB.

Xumuueckas cBsizb. OKHUCIUTETbHO-BOCCTAHOBUTEIBHbBIEC PEAKIIUN)

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IOHSATHH: SApO aToma,
DIIEKTPOHHBIA CJIOW aToma, aTOMHas opOuTadh, paguyc aroma,

XUMHYECCKass CBA3b, IOJIsIpHad W HCEMOJISIpHAasd KOBAJCHTHasdA CBA3b,




3.2

33

SJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KAaTHOH, AaHHOH,

CTETEeHb OKHUCIICHUS

KJIacCU(UIIUPOBATh XUMUYECKHUE DJIEMEHTBI

OMHKCHIBATh U XapaKTepwu30BaTh TaOiuuHyro Gopmy [leproandeckoit
CUCTEMbl XMMHMYECKHUX DJIEMEHTOB: pa3iuyaTh MOHATHS «TJIaBHAs
noarpynna (Arpymnma)» u «nobouHas mnoarpynmna (brpymma)y,

«MaJible» U «OOJIbIIHEY IIEpUOabI

34

3.5

packpbiBaTh cMbica Ilepumoandeckoro 3akona JI.M. Menpgeneena:
JIEMOHCTPHUPOBATH TOHUMAHUE MEPUOANIECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX JJIEMEHTOB OT HuX monoxeHus B Ilepuonnyeckoii

CHCTEMCEC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOiHIle
«[lepuonuyeckass  cuctema  XuUMHYeckux  asnemeHtoB  [I.U.
MenzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKHX DJIEMEHTOB (COCTaB M 3apsAn sjapa, oOIiee ducio

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOHM)

3.6

3.7

1.2

OTpEeAeNsaTh CTENeHb OKHUCJIEHUS DJIEMEHTOB B  OWHApHBIX
COETUHEHUIX
ONpEeNeNsATh BUJl XUMHUYECKOM CBsI3W (KOBaJeHTHAs M WOHHAas) B

HEOPTaHNUYCCKUX COCAUHCHUAX

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHUMHYCECKUX MIOHATHH H

MMPUMCHATDH OTU IMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

1.4

COCTABJISITh YPAaBHEHUS JJIEKTPOJUTUYECKOM IJUCCOLMALMU KHCIIOT,
LIEJI0YE U COJIEH, IOJIHBIE M COKPAILEHHBIC YPAaBHEHUs DPEaKLUU

HOHHOTO OOMEHA

PacCKpeIBaTh CYHIHOCTH OKHCIIMTCIbHO-BOCCTAHOBHUTCIBHBIX peaKum‘/'I

MMOoCpCACTBOM COCTABJICHUS 3JICKTPOHHOT'O OanaHca dTUX peaKHI/Iﬁ

L.5

MMpOBOAUTDH pvaéTBI 10 YPaBHCHHUIO XUMHYSCKOMN pcaKknuuu

2.1

IIo temam: «HeMeTamnpl M HMX COCAUHEHHUS» U «MeTamabl U HX

COCITMHEHM S

XapaKTepU30BaTh (OMUCHIBATh) 00IIME U CTICU(PUIECKUE XUMHIESCKUE
CBOMCTBA MPOCTBIX MU CJIOKHBIX BCHICCTB, MOATBCPIKIAsA OIIMCAHUC
pUMEPaMU MOJICKYJISIPHBIX U HOHHBIX YPAaBHEHHI COOTBETCTBYIOIINX

XUMHUYECKUX PEAKLINI




2.2

2.3

24

2.5

COCTaBJISITh YPAaBHEHHUS PEAKIIMK, MOATBEPKIAIONINX CYIIECTBOBAHUE

TC€HETHYECKOM CBS3U MCXKAY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB

IMPOrHO3UpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH IPOTCKAHUA XHMHUUYCCKHUX npeBpameHHﬁ B PAa3JIMYHBIX

YCIIOBHSIX

CIENOBaTh MpaBWJIaM [OJIb30BAHUS XUMHUYECKOM TIOCYAOH H
7a00paTOPHBIM 00OPYIOBaHHWEM, a TaK)Ke IpaBUJIaM OOpAIECHUS C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJHEHUIO
71a00PaTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHIO U COOMPAHUIO

ra3000pa3HbIX BEMIECTB (aAMMHUAKa U YTIIEKHCIIOTO Ta3a)

MNpOBOAWTL PC€aKUHMu, MTOATBCPKIAIONINEC Ka4eCTBEHHBIA COCTaB
pa3IUYHBIX BEIIECTB: PACMO3HABATh OINBITHBIM MYTEM XJIOPHI-,
Opomun, wommn, KapOoHat, (ocdar, cwimkar, cyibdar,
TUPOKCUIMOHBI, KaTHOHBI AMMOHHS, HOHBI H3YYEHHBIX METAJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPIAHUYECKUX BEIIECTB

IIo Teme: «Xumus u OKpYy’Karomiast cpea»

3.1

3.2

pPaCKpbiBaTb  CMBICJI  OCHOBHBIX XUMHYCCKUX MMOHSATHUH: HI[K

BCIICCTBA, KOPPO3Ud METAJIIIOB

MPUMEHATh OCHOBHBIE OTEPAIMH MBICIUTEIBHON JESITEIBHOCTH —
aHaIW3 W CHHTE3, CpaBHEHHE, OO0O0OIIeHHe, CHCTeMaTU3allnIo,
BBISIBICHUE TPUYUHHO-CIEACTBEHHBIX CBSI3eM — IS U3y4EHUSA
CBOMCTB BEILIECTB M XUMUYECKHX PEaKLUUW; €CTECTBEHHOHAYy4HbIE
METO/bl TO3HAHWUA — HAOJIOJIEHWe, H3MEpPEHUe, MOJECITUPOBAHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Koxa
1

1.1

1.2

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

IlepBoHauaIbHBIE XUMUYECKUE TTOHATHS

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€IOBEKa. XHMHUS B CHCTEME HaykK.
Tena u BeniecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHUE

BC€IICCTB

ITousrue o METOJaxX ITO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMCCH. Cnoco0n1

pasaciICHus cMmecen

1.3

1.4

ATOMBI WH MOJICKYIJIbI. Xumuueckue d3yeMeHThl. CHMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTbie U Ci10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHOCHUTENBbHAS MOJIEKYJIIpHAs Macca. MaccoBas 10151 XUMHUYECKOT0 2JIEMEHTa

B COCIMHCHNU

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MosgpHas macca. B3anMoCBsI3b KOJIMYECTBA,
Macchl M YHCIa CTPYKTYPHBIX €IWHUI BemecTBa. Pacdy€rel mo ¢dopmynam

XUMHNYCCKUX COGI[I/IHGHI/II\/'I

dusznyeckrue U XUMHYCCKHE SBJICHHUSA. XHMHYSCKAS peakuuda u eé IMPU3HAKH.
3akoH COXPAHCHUS MaCChbl BCIICCTB. XHUMHYECKHE YpaBHCHHA. KJ'IaCCI/I(I)I/IKaI_[I/IH

XUMUYECKHUX peakluii (COeTMHEHUS, Pa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOM MOCYJI0H, C MpaBujIaMu
paboTel B Jaboparopuu W npuéMamMu oOpamieHuss ¢ JabopaTOPHBIM
o0opy/soBaHUEM, H3y4y€HHUE U ONucaHue (U3MYEeCKUX CBOMCTB 00pasloB
HEOPraHMYECKUX BEIIeCTB, HalOmoaeHue ¢u3nueckux (IUIaBJICHHE BOCKA,
TasiHUE JIbJla, PAaCTUPAHUE caxapa B CTYIKE, KMUIIEHHE U KOHAEHCAlUs BOJAbI) U
XUMHYECKHX  (TOpeHHe CBEeYd, MpOKATMBaHWE MEIHOW  IMPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCIOTOW) SBJIEHWW, HAOMIOJIGHWE W OIUCaHUe
MPU3HAKOB TMPOTEKAaHUS XUMHUYECKUX peakuuil (pa3jokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCJIOTBI C XJOPUAOM Oapus, pa3ioXeHHe
ruapokcuaa meau(ll) mpu HarpeBaHuM, B3aMMOJEHUCTBHE Kelie3a ¢ PaCTBOPOM

commu meau(Il), nzyuenue cmocoOoB pa3aeneHuss cMecel (C TOMOIIbI0 MarHHTa,




2.1

22

23

bunsTpOBaHUE, BBITAPUBAHME, IUCTUIUIALMS, XpoMarorpadus), MpoBeAcHUE
OYHUCTKHU HOBapeHHOﬁ coJu, Ha6JIIOI[eHI/Ie " OIIMCAaHUC PE3YJIbTATOB NPOBCACHUA
OMBITA, WLIFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JaHHE MOJelei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxwuelinme npecTaBuTeN I HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CocrtaB Bo3nyxa. Kuciopom — asnemMeHT u mpocToe
BenlecTBo. Haxokaenue kuciaopoja B mpupoje, Gu3nueckue M XUMHUYECKHe
cBoiicTBa (peakuuu ropenusi). Oxcuzapl. [Ipumenenue kucimopona. CrocoObr
MOJyYeHUsl KHUCIOpoJa B J1a00paTopuud M MPOMBIIIICHHOCTH. KpyroBopot

Kucnopoza B npupoze. O30H — aorponHas MoaAupUKaLys KUCI0poaa

TernoBoit 3P PeKT XUMUIECKOH peaKIuy, TEPMOXUMUIECKAE YPABHEHHS, IK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUIMBO: yrojib U MeTaH. 3arpsA3HEHUE BO3/1yXa,

yCUJICHHE TTapHUKOBOTO 3(pekTa, pa3pylieHne 030HOBOTO CIIOs
Bomopoa — anemMeHT W mpocToe BemiecTBO. HaxokzieHue BoJopoza B MPHUPO/IE,
¢u3MuecKkue W XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CHOCOOBl MOIY4EHHS.

Kucmaote! u comu
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MossipHblil 00bEM Ta30B. Pacy€Tbl M0 XUMHUECKUM YpaBHEHUSIM

2.5

2.6

®dusnyeckue CcBorcTBa BOAbl. Boma kak pactBoputens. PacTBOpBL
HacpliienHbple 1 HEHACHIIIEHHBIE PAacTBOPbI. PacTBOPUMOCTH BEHIECTB B BOJE.
MaccoBass nons Bemecrsa B pacTBOpe. XUMHUUYECKHME CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B mpupozie M B KH3HU 4denoBeka. Kpyrosopor
BOAbl B MpUpOAE. 3arps3HEeHHE MNPUPOIHbIX BOA. OXpaHa M OYHCTKa
MPUPOAHBIX BOJI

Knaccudukanust neopranmueckux coeauHennid. Oxcunbl. Krnaccuduxarus
OKCHJIOB: cojeoOpa3ywoimue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpaszyrone. Homenkmatypa okcuaoB. Dusnyueckue M XUMHUYECKHE

CBOMCTBA OKCHIOB. HOHy‘-ICHI/IC OKCHUJI0B

2.7

OcHoBanms. Knaccudukanuss ocHOBaHUM: WIENOYM U HEPaCTBOPUMBIC
ocHoBaHus. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKHE CBOMCTBA

ocHoBaHui. [lorydennre ocHOBaHUM

2.8

Kucnotel. Knaccuduxanus kucinor. Homenknatypa kuciaor. dusnyeckue u
XUMUYECKHE CBOMCTBa KUCIOT. Pan axtuBHoctu MerawwioB H.H. bekerosa.

[Tonydyenue kuciaor

29

Comu. HomeHnknatypa coseil. @u3nUecKue M XUMHYECKHE CBOMCTBA COJIEH.

ITonyuenue coseit




2.10

I'ereTmueckas CBSI3b MECXKAY KilaCCaMU HECOPraHUYCCKUX COCI[I/IHGHI/II\/'I

2.11

3.1

3.2

XVMMHYECKUN  DKCIEPUMEHT: KadeCTBEHHOE  OIPEACICHUE  COACpKaHMS
KHCJIOpO/a B BO3JyXe, MOJIy4YeHHE, cOOMpaHue, paclo3HaBaHHE U M3Y4YECHUE
CBOWCTB KHCJIOPOJA, HAOIIOAECHNE B3aUMOJICHCTBUS BELIECTB C KMCIOPOAOM U
yCIIOBUSI BOZHUKHOBEHUS U MPEKpallleHus TOpeHus (Iokapa), 03HaKOMIIEHHUE C
o0Opa3llaMl OKCHJOB U OIMCaHME HUX CBOMCTB, MOIy4eHUe, coOupaHue,
pacno3HaBaHUEe M M3Y4Y€HUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
Bostopoia ¢ okcugoM Meau(1l) (Bo3MoKHO MCHONB30BaHUE BUECOMATEPUAIIOB),
HaOmo/leHue o00pa3loB BEUIECTB KOJIMYECTBOM | MOJb, HCCIEAOBAHUE
0COOEHHOCTE  pacTBOpEHHUs] BEIIECTB C PA3JIMYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJEWCTBUE BOJbI C MeTalylaMM (HaTpUeM U KajbLUEeM)
(BO3MOXHO MCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIPENIEICHUE PAaCTBOPOB
KACIOT M 1IeJoYeil ¢ IOMOIIbI0O MHJMKATOPOB, MCCIEJOBaHUE OOpa3LoB
HEOPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOJIEHUE W3MEHEHUs
OKpPAacKM MHJIUKAaTOpPOB B pacTBOpax KHCIOT U INEJIOYEH, H3y4YeHHe
B3aumoeiictBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT C
MeTaJlJIaMH, peaKIni HEUTPAIN3aliH, IOJyYEHUE HEPACTBOPUMBIX OCHOBaHU,
BBITECHEHHE OJHOI0 MeTajula JpYyruM M3 pacTBopa COJIM, pEIICHHE
DKCIEPUMEHTAJIbHBIX 3a/1ad Mo TeMe «BakHelmmMe Kiacchl HEOPraHUYECKHX

COETUHEHUIN)

[Tepnoanueckuit 3akoH u [lepuoanyeckas cuCTeEMa XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIITNN

[lepBble TOMBITKM KIACCU(UKAIMU XUMHUYECKUX 2JiieMeHTOB. [loHsaTtne o
TPYIax CXOJHBIX AJIEMEHTOB (IEJTOYHbIE W IIETOYHO3EMENIbHBIC METAJIIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOphlE 00pa3yroT amdoTepHbIe

OKCHUABI U THAPOKCHUIBI

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctema XuMH4YECKHUX 31emMeHToB J[. 1.
Meneneesa. Koportkonepuoanas u JUIMHHOIIEPUOAHAS (bopmbI
Ilepuoauueckoit cuctembl xuMuueckux anemeHTtoB [[.M. Menneneesa.
IIepuoasl u rpynmbl. PUZHMYECKUN CMBICI IOPSIAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymibl JJIEMEHTa
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Ctpoenune atomoB. CoctaB aTOMHBIX sifep. M3otomnbl. DiekTpoHbl. CTpoeHue

AIIEKTPOHHBIX 000JI0YeK aroMOB NepBbIX 20 XUMHYECKHX JIIEMEHTOB




3.4

3.5

ITepuoanueckoit cucremol .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

AJIEMEHTA MO ero noyuoxeHuto B [lepuoanueckoit cucreme .M. Menneneena

3aKOHOMEPHOCTH M3MEHEHUsI paauyca aTrOMOB XHUMHUYECKHX DJIEMEHTOB,
METAIMYECKUX W HEMETANIMYECKMX CBOMCTB IO TpylmamM U IEpUOaM.
3nauenue [lepuoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MenneneeB — yd€Hbld U

rpakJaHuH

Xumuueckasi cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.

SJIGKTpOOTpI/IHaTeHBHOCTb XMMHUYECKHX 3JIEMEHTOB. MlOHHAas CBS3b

3.6

3.7

Crenenp okucieHusa. OKUCINTEIFHOBOCCTAHOBUTEIbHEIC pCaKIuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XVUMUYECKUH JKCHEPUMEHT: H3Y4eHHME O0Opa3lloB BELIECTB METAIOB H
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LUHKA C pacTBOpPaMU KHUCIOT U
LIeJI0YeH, MPOBEACHHUE OINBITOB, WIUIFOCTPUPYIOLUIUX MPUMEPHI OKHCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX pEaKLUil (TOpeHue, peakliuu pa3yioKeHUsl, COeIMHEHUS)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUS

Kon
NpoBepPsSIEMOro
TpeOoBaHMS

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

1.1

0 TII03HABAaEMOCTH SIBJICHUU npupoabl, IMOHHMAaHUC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOTI'O
C€CTCCTBO3HAaHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYPbl H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O 06III€CTBa;

IMOHUMAHHEC MECTAa XUMHUU CPEAU APYIUX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCETOJAX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BATH MOACIHN JJIA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodeccuoHaTbHON eATeNbHOCTH, CBI3aHHBIX C XUMHEN U
COBPEMCHHBIMHN TCXHOJOIWAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HayKH, YTO IO3BOJIUT OOYYaIOIIMMCS paccMaTpuBaTh
XUMHUIO Kak cepy cBoelt Oyayiieil npodeccuoHaabHON AesITeNbHOCTH
U CcJlleNaTh OCO3HAHHBIM BHIOOp XMMHHU Kak MPOQWIBHOTO MpeaMeTa

MIPU TIEPEXO0/I€ Ha YPOBEHB CPETHET0 00IIET0 00pa30BaHMs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHIIME XMMUYECKHE TMOHATHA: XHMHUYECKHH JJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIOXKHOE BEUIECTBO, OJHOPOAHAS U
HEOJIHOPOJIHAs CMeCh, OTHOCHUTEJIbHBIE aTOMHas M MOJIEKYJIsIpHas
MacChl, KOJMYECTBO BEIMIECTBA, MOJIb, MOJISpHAs Macca, MOJSPHBIA
00bEM, OKCHJ, KHCIOTa, OCHOBAHUE, COJb (CPEHHss), XMMUYECKas
peaKkius, peaKkIuy COCIAMHEHHS, PEaKIUH pa3IoKEHHs, pEeaKIuu
3aMeIleHUs, PeaKIMu OOMEHa, TEIIOBOH 3((EKT peakuuu, 5K30- U
SHIOTEPMHUUYECKUE PEaKIUH, PAacTBOpP, MAccoBas HOJST XUMHYECKOTO
AIIEMEHTA B COCIMHEHUH, MAacCOBast IOJISl M TIPOLIEHTHAS KOHLIEHTPALIUS

BEIIIECTBA B PAaCTBOPE, PO aTOMa, DIICKTPOHHBIN CIION aToMa, aTOMHast




opOuTanb, paguyc aTroma, BaJIE€HTHOCTb, CTENEHb OKHUCIIEHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBHOCTD, IIOJISIPHAS U HETIOJISIpHAs
KOBQJICHTHAs  CBsI3b, MOHHAas  CBsI3b, METAUIM4ECKas  CBA3b,
KpUCTA/LIMYeCKass peleérka (aToMHas, MOHHAas, MeTaJuIMJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, aHMOH, SJIEKTPOJIMUT M HEDJIEKTPOJIHUT,
AIIEKTPOJIMTUYECKAsl ~ UCCOLMANNS, PEaKIUd HMOHHOTO  OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIWTEIb  H
BOCCTAHOBUTENIb, OKHMCICHME M  BOCCTAHOBIECHHME, JIIEKTPOJIN3,
XMMUYECKOE paBHOBECHE, OOpaTHMMble W HeoOpaTUMble peakivH,
CKOPOCTb XMUMHUYECKOW peakumu, Kataimsarop, IIJIK, xoppo3sus

MCTAJLJII0B, CIIJIaBbI

22

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHsI Macchbl,
nepuonnueckuil 3akoH J[.M. MenneneeBa, 3aKOH INOCTOSHCTBA

COCTaBa, 3aKOH ABOFaI[pO

23

3.1

32

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

AIEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILIEH

YMEHME NTPaBUJIBHO UCIOIb30BaTh U3yUYEHHBIE BELIECTBA U MaTEPUaIbl
(B TOM 4uclie MUHEpaJbHbIE YAOOpEHUs, METaUlbl U CIUIaBBI,
HOPOAYKTHl TepepabOTKU MPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHOro rasza, HeTH) B OBITY, CEITBCKOM XO3SHCTBE, Ha
IPOM3BOJICTBE U TOHUMAaHHE 3HAUYEHUS JKUPOB, OENKOB, YIJIEBOJIOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHUE MPOrHO3UPOBaTh BIMSHUE BEIIECTB
U XMMHMYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO Cpeny

YMEHHE WHTErpUpOBaTh XUMHUYECKHE 3HAHUSA CO 3HAHMSIMH JIPYTHX

y4eOHBIX IPEMETOB

33

HaJIMYMe OMbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
M0 XUMUU (HayyHass W HAy4dHO-TIOMYJSpHas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

yMeHHEe OOBEKTHBHO OIICHHBAaTh WH(POPMAIMIO O BEIIECTBAX, HUX
NpeBpalleHUsIX M NPaKTHUYECKOM  MPUMEHEHHMH U yMEHHe

HCIIOJIB30BaTh €€ AJId pCIICHU A yq€6HO-HO3HaBaTGHBHBIX 3aJga4d

BJIaIIeHI/Ie OCHOBAaMH MOHSITHIHOIO afrmnapara U CHMBOJIMYCCKOTO

A3bIKa XUMHH IJIs1 COCTaABJICHUS (bOpMy.]'I HCOpPTraHNYCCKUX BEIICCTB,




YpaBHEHUH  XUMHYECKHMX  pEakKIUi; OCHOBAMHM  XHMHUYECKOU
HoMmeHknatypsl (IUPAC u TpuBHaibHOIN)
YMeHne oOBACHATH CBsI3b MOJOXKEHUA djeMeHTa B llepmomudeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XMMUYECKUX DJEMEHTOB (COCTaB M 3apsii sApa, oOliee YHcio
AIIEKTPOHOB), PACHpPEIEICHUEM JJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATTUS U KAIBIIHS
IIpencraBienue O  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKUX DJIEMEHTOB (panyC aToma, 3JEKTPOOTPUIIATEIBHOCTD),
6 NOPOCTBIX W CIOXKHBIX BEIIECTB OT TIOJOXEHHUS JJIEMEHTOB B
[lepuognueckoit cucremMe (B MalbIX MEPUOAAX U TIABHBIX
MOJTPYIIax) U AIEKTPOHHOTO CTPOCHUS aToMa
7 Ymenne kinaccuumpoBarh:
7.1 XUMHYECKUE JIEMEHTBI
7.2 HEOpraHMYECKHe BellecTBa
7.3 XUMHUYECKHUE PEaKIUN
8 YMeHue onpenensaTs:
g1 BaJICHTHOCTh W CTENEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil
' HoHa
g2 BHJ XUMHYECKOH CBS3M W THUN KPUCTALIMYECKOH CTPYKTYpHI B
' COEMHEHUSX
8.3 XapakTep Cpeabl B BOAHBIX PACTBOpPAX BEIIECTB (KHCIOT, OCHOBAHHIA)
8.4 OKUCITUTEIh U BOCCTAHOBUTEIIb
9 YMeHne XxapakTepu3oBarh (U3NIECKHe U XUMHUECKUE CBOICTBA!
MPOCTHIX BEMIECTB (KUCIOPOJA, O30H, BOJOPOJ, TpaduT, anamas,
9.1 KpeMHUu#, a3oT, ¢ocdop, cepa, XJOp, HATPU, Kalui, MarHHi,
KaJIBITM, aTFOMHHUM, JKEJIE30)
CIIO)KHBIX BEHIECTB, B TOM YHCJE€ HMX BOJHBIX pacTBOpoB (Boja,
aMMMaK, XJOPOBOJIOPOJ, CEPOBOJAOPOJ,, OKCHIABI M THUIPOKCHJIBI
- metaiioB [-IIA rpynn, amtomunus, menu (II), uunka, xenesa (II u
' III), oxcuas! yrnepona (II u 1V), kpemuus (IV), azora u gocdopa (111
u V), cepet (IV m VI), cepuucras, cepHasi, a3oTucTas, a30THasd,
dbocdopHas, yronbpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MIPOTHO3UPOBAaTh M  XapakTEpU30BaTh CBOMCTBA  BELIECTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, NPUMCHCHHEC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb IMTPOTCKAHUA XUMHWYCCKUX

MIPEeBpAICHHUI B Pa3IMYHbIX YCIOBHUIX

VYMeHue cocTaBIsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHCIIE:
10.1 peakiuii HFOHHOTro oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
103 WUTIOCTPUPYIONINX ~XMMHUYECKAE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (TpyI) HEOPraHUYECKMX BEUIECTB
104 MOJTBEPKIAIOLIUX [EHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUEThI):
11 OTHOCUTCIIGHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YypaBHCHUSM XHMHUYCCKUX PEAKIUH W HAXOAHWTh KOJINICCTBO
' BelecTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJAAMH  HAY4YHOTO TMoO3HaHUS (HaOIromeHue,
1 HU3MEpEeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE) ITPU H3yYSHUH BEIICCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
MPEUIOKUTH MTYTH €€ PEIICHUS
129 0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIECTBAMH, XHUMHUYECKOMN
' MOCyAOH U IabopaTOpHBIM 000pyAOBaHUEM
MpaBUJIaMU O€30MaCHOTO OOpAIEHUs C BEIIECTBAMHU, UCTIOIB3YEMBIMU
B TMOBCETHCBHOW JKM3HHU, TIPABUJIAMH TTOBEICHUS B IEISIX COSpPeKeHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPHUPOIHON Cpeapl; MOHUMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIC OPTaHU3MBI ONPEIACIIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIICHHSI U TMPEAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUA
3 Hannuue mpakTHYeCKUX HABBIKOB IUIAHUPOBAHUS W OCYIIECTBICHUS
CIIEIYIOIINX XUMUYECKUX IKCTIEPUMEHTOB:
131 U3Yy4YEHHE U omucaHue (PU3MUYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (1)I/I3I/ILIGCKI/IMI/I u XUMHNYCCKHUMHU SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIIKME MTPU3HAKU MTPOTEKAHUA XUMHUECKUX peaKlnui

13.2

U3Yy4EHHE CIIOCOO0B pa3ziesieHus: cMeceit

13.3

IMOJIY4YCHHUE KHUCIOpoAa MW HM3YUCHHUEC €ro CBOP'ICTB; IMOJIYYCHHE
BOAOpPOJa U M3YUCHHUC CTO CBOfICTB; MOJIYYCHHUEC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IIOJIYYCHHNEC aMMHAKa U U3YUYCHHUE €TI0 CBOMCTB

13.4

13.5

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONpPENEIEHHON MaccoBOM  Joneit

pPacTBOPEHHOTIO BEILIECTBA

MIPUMEHEHUE WHJIUKATOPOB (Jrakmyca, METHJIOpaHka u
dbenondranenna) Ans ONpeneNeHUs XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeJIouei

UCCIIEJOBAaHUE W ONKMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMM  METaJUIOB,  PAacTBOPUMBIMM M HEPacTBOPUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajlyla JApyrMM U3  pacTBOpa  COJIU;
ucclieloBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC 3KCIICPUMCHTAJILHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHNYCCKUX COGHHHCHHﬁ)}; ((3JIGKTPOHI/ITI/I‘I€CKa$I
JAUCCOLIM AL, «Baxnele HeMETaIbl U HX COCOUHCHUA,

«Baxxnelinme MeTauIbl 1 UX COEINHEHU

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIAE  TMPH3HAKH
NPOTEKaHMUs peakiii MOHHOro OOMEHa; KaueCTBEHHbIE peakIuu Ha
NPUCYTCTBYIONIME B BOJHBIX PAcTBOPaX HOHBI: XJOPHI-, OpPOMHI-,
uomua-, cynbdar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUSI, MarHusi, KaJblUs, aTFOMHHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YMmeHnue:

14.1

14.2

NpEACTAaBIATE PE3YJIbTAThl OJKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTCiIbCTB, Fpaq)I/IKOB n T3.6J'II/II_[ U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU
YCTaHaBJIMBATh CBS3U MEXy pPeaJIbHO HAOIII0JaeMbIMH XUMUYECKUMHU
ABJICHUSIMU U IPOLIECCAMH, IPOUCXOAAIMMHU B MaKpO- U MUKPOMHUPE,

O0OBSICHATH IPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INIEPEYEHD 2JIEMEHTOB COIEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

1.1

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHWYCCKUC ITOHATHUA

YucTele BemecTBa U cMecr. CriocoObl pa3ieiieHus: cMecei

1.2

1.3

ATOMEI H MOJICKYJIBL. Xumudueckue diieMeHTBl. CHMBOIBI  XUMHYSCKHX

9JICMCHTOB. HpOCTbIe 1 CJIOXKHBIC BECUICCTBA.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHYECKHX 1eMeHTOB. CTeneHb

OKHUCJICHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOCcUTEeNLHAsE aToOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHad mMacca. MaccoBast g0 XHMHYSCKOr0 JIEMCHTA

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Moab. MomspHas Macca. MoJisipHbIii 00BEM Ta3oB.

B3anMoCBsI3b KOJIMYECTBA, MAaCChl M YUCIIA CTPYKTYPHBIX €IMHMI] BEIIECTBA
®u3nyeckue U XUMUYECKHE SIBIICHUsA. XUMUYECKAsl peakuuss U €€ INpPU3HAKH.
3aKOH COXpaHEHMsI MAcChl BEIIECTB. XUMHUECKUE YpPaBHEHUS

[Iepnognueckuit 3akoH u lIlepuognueckass cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuoauueckuii 3akoH. Ilepuognueckas cucrema XUMUYECKUX d1aeMeHTOB J[. 1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKUil CMBICI TOPSAIKOBOTO HOMEPA,

HOMCPOB IICpUOJa U TPYHIIIbI 3JICMCHTA

2.2

CTpOCHI/IC atromoB. CocTaB aTOMHEIX AACP. H30TOmEL QHCKTpOHBI. CTpOCHI/Ie
OJICKTPOHHBIX 000JIOYEK  aTOMOB MEPBBIX 20 XMMHYECKHX DIJIEMEHTOB

IIepuonnueckont cucremsl [I.1. Menneneena

2.3

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, KalWs, Kaablus (paguyca aToMOB, DJEKTPOOTPUIIATEIHLHOCTH,
METaJUIMYECKUX MW HEMETaUIMYeCKHMX CBOMCTB) W HMX COCAWHEHUH B
COOTBETCTBUU C TIOJOXEHUEM »HJeMeHTOB B I[lepuoguueckoil cucreme u

CTPOCHUCM UX aTOMOB

CtpoeHue BelecTa

3.1

Xumuyeckasi cBsizb. KoBaneHTHass (mojisipHass Y HEMOJISIpHasl)  CBA3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMUYECKUX  d3JeMeHToB.  MoHHas  CBs3b.

MeTtannnyeckas CBSI3b




3.2

Tunbl KpUCTAIMYECKUX pPEMETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAUIMYECKOM PEIIETKM U BUIA

XHUMHYECKOH CBSI3U

4.1

4.2

Baxuneimme MMPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPTaHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIolIe; OCHOBaHWM (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOPOJCOACpKAIIMEe ©  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KHCIIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusznyecke W XHMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpH:A, Kajlusd, Marovugd W KajJdblHs, aJIJFOMUHHA, KCJIC34d. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

A HAIIPSKEHUN METaJIOB

dusznyeckrue U XUMHYCCKHE CBOMICTBA BOOOPOAHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOPOBOJIOPO/IA, CEPOBOOPOAA, AMMHAKA

4.5

Ouznyeckue U XUMHUYECKHE CBOICTBa OKCHUI0B HemeTamnoB: cepel (IV, VI),
azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, IV), kpemuus(IV). Ionyuenune

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoictBa okcuaoB: MeTaumoB [A-IIIA rpymm, munka, menu(Ill) u

xkenesa(ll, I). TTonydyenne oKCUI0B METAIIIIOB

XVMHYECKUE CBOMCTBA OCHOBaHWM M aM(pOTEpPHBIX TMAPOKCUAOB (Ha ImpUMeEpe
TUAPOKCUIOB  aJIOMUHUSA, JKene3za, 1uHKa). Ilomyuenme ocHoBaHuN U
aM(OTEpHBIX THIPOKCH]IOB

OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEpOBOJIOPOIHOM,
CEpPHHUCTOM, CEpHOM, a30THOH, (ochOopHOU, KPEeMHHEBOH, yroibHOU. OcoObie
XUMHYECKHE CBOMICTBA KOHLIEHTPUPOBAaHHOW CEpHOM W a30THOM KHUCIOT.
[Tomyyenue kucnot

OO0me XxuMHYECKUe CBOMCTBA cpenHux conet. [lomyuenue conei

[Tomyuenue, coOupaHue, pacrmo3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMMaKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu

4.11

[Momyyenne amMmmuaka, CepHOM M a30THOM KHUCIIOT B MPOMBINUIEHHOCTH. O01me

CIIOCOOBI IMOJIYYCHHUA MCTAJLJIIOB




4.12

I'ereTmueckas CBI3b MEXKOY KilaCCaMH HCOPraHU4CCKUX CO@I[I/IHGHI/II\/'I

Xumudaeckue peaKnuu

5.1

Knaccudukaruss XuMHYECKHX peakuuil Mo pa3IMyHbIM [IPU3HAKAM: MO YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIHMU BELIECTB, IO TeIIoBOMY 3(¢eKTy, Imo

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUYECKUX DJIEMEHTOB

52

5.3

54

5.5

TennoBoii A3 PEeKT XUMHUECKONW peakluu, TEPMOXUMHUUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE PEAKIUU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEId U BOCCTAHOBUTEIIH.
[Ipouiecchl  OKMCIEHHSI M BOCCTAHOBJICHMSA.  ODJIEKTPOHHBIM  OamaHC
OKHCJIMTEITbHOBOCCTAHOBUTEILHON PEaKIUU

Teopus anekTpoauTudeckoi nucconuanuu. KaTuoHsl, aHMOHBI. DJIEKTPOIUTHI U
HEANeKTPOoJInThl. CUIIbHBIC U c1a0ble AIeKTPOIUThI. CTEneHb TUCCOINAIIuN
Peakiiuu monHoro oOmeHa. YCIOBHS NMPOTEKAaHHs pPEaklMii MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_[I/Iﬁ

XuMus u OKpYyKaromasa cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKHM3HU YeloBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMMYECKHUX peakuuid B J1abopaTOpUu U OBITY.

HepBaﬁ NoMoub MMpru XUMHYCECKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMHYECKOe 3arpsi3HEHUE OKpYyXKarolleil  cpeabl  (KHCIOTHBIE  JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (IIJK). Pomp xumun B
peUIeHUH OKOJOTHYECKUX TMpoljeM. YcuiaeHue mapHUKOBOro sddexra,

pa3pymieHue 030HOBOT'O CJI0s

6.3

6.4

[Tpumenenue cepsl, azota, pocdopa, yriepona, KpeMHUS U UX COECTUHEHHH B
ObITY, MEAMLUHE, TPOMBIIUIEHHOCTH U CelIbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB M CIUIaBOB (CTalb, YYTr'yH, AIOPATIOMUHUMN, OpoH3a) B OBITY U
INPOMBIIIJICHHOCTH UX coenHeHuH. [loHsaTHe 0 KOppO3UH METaIOB, OCHOBHBIE
CI0COOBI 3aIUTHI UX OT KOPPO3UU

[TpuponHble UCTOYHHKHU YIJIEBOJIOPOAOB (Yyroyib, NPUPOIHBIA ra3, HedTh),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHayanbHBIE MOHATHS 00 OPraHMYECKHX BEIIECTBaX KaK O COETMHEHMSX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUIIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHAs KUCIIOTA).
[onsiTne 0 OMONOTHYECKH BaKHBIX BEILIECTBAX: JKUpaX, OENKax, yriieBoAaX — U UX

POJIN B ) KU3HU YCIIOBEKA




PacuéTrr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOi) 10JIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMHUYECKUM YpPaBHEHUSIM
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