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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yJbTaTaM OCBOEHUS OCHOBHOM
oOpa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 0011IeT0 00pa30BaHus, MPECTaBIECHHBIX
B ®I'OC OO0, a Takxe Ha ocHOBE ¢eiepalibHOM pabouel TporpaMMbl BOCITUTAHUS
U C y4eTOM KOHIEIMIMHK TMpenojaBaHusi ydyeOHOro mpeamera «XuMHs» B
oOpasoBaTenbHbIX opranuzamnusax Poccuiickoit @eaeparuu.

[Iporpamma 1Mo xuMuM Ha€T TPEJCTABICHUE O IIENAX, OOIIel CTpaTeruu
OoOy4eHHMs, BOCIHMTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEICTBAMHU Y4eOHOTO
npeaMera, yCTaHaBJIMBAET 00s3aTeNbHOE peIMETHOE coJiepKaHue,
IpeaycMaTpuBaeT paclpelesieHHe ero Mo KiaccaM M CTPYKTYpUPOBAHHUE I10
paznenaM W TeMaM IMPOTrpaMMbl MO XHMHUH, OINpEIeseT KOJWYECTBEHHBIC W
KaueCTBEHHBIE XapaKTePUCTUKU coJiepKaHus, PEKOMEHyEMYIO
MOCJICIOBATEIPHOCTh ~ M3YUYEHUS XHUMHHU C y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBs3€H, JIOTUKM Yy4eOHOro Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolIuxcs, ONpeaAesisieT BO3MOXXHOCTH TMpeaMera  JJis
peanuzainuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUW 00pa3oBaTesbHOM
IpOrpaMMBbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKkKe TPEOOBaHMM K
pe3yibTaTaM 00y4YeHUsI XUMUU Ha YPOBHE LieNiel U3yUYeHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENbHON JIEATEILHOCTH OOYyYalolerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHWE XWMHH CIYXUT OCHOBOW [isi (OPMHPOBAHUS MHPOBO33PECHHS
oOy4aromerocsi, €ro MpeACTaBICHUI O MAaTepUaIbHOM €JIMHCTBE MUPA, BAXKHYIO
poiib UrpatoT (GopMuUpyeMble XUMHUEU MPECTaBICHUS O B3aUMOIPEBPAIICHUIX
DPHEPrud M 00 HBOJIOIMHU BEIIECTB B MPHUPOJE, O IMYTAX PEHIeHUs riIo0ajbHBbIX
npo0ieM YCTOMYMBOIO pPAa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOI U 3KOJOTHYECKON O€301aCHOCTH, MPOOJIEM 3IpaBOOXPAHEHHUS.

N3ydeHne xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JJII  CaMOpas3BUTUSA |
dbopMupOBaHUS KYJIbTYPbI JUYHOCTH, €€ 0011IeH U (PYyHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B (OPMUpOBAHME MBIIUICHHS U TBOPUYECKUX CIHOCOOHOCTEM
oOy4arolmuxcs, HAaBBIKOB HMX CaMOCTOSITEIbHOW y4eOHOW JIeSITEIbHOCTH,
DKCIIEPUMEHTAJLHBIX U HCCIEIOBATEIbCKUX YMEHUM, HEOOXOIUMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBIIICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJI0CTHOTO B3IJIsA/1a HA €JUHCTBO PUPO/Ibl U YEJIOBEKA, SIBJSETCS OTBETCTBEHHBIM
3TanoM B (pOPMHUPOBAHUHU ECTECTBEHHO-HAYYHOI rPaMOTHOCTH 00YyYarOLUXCsl;



crocoOCTBYyeT (hOPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHUS K ECTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHble HampaBlieHHs B OOYYEHMM XHMHHM OOECHEYMBAIOTCS CHEelU(pUKON
COIEepKaHUS  yuyeOHOro  MpeAMeTa, KOTOPBIA  SABISAETCS  MEAaroru4ecKu
allaliTUPOBAHHBIM OTpa)keHHWEM 0a30BOM HayKHW XUMHUH Ha OINpeAeIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00I11Ier0 00pa30oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX MOHSATUNH XUMHUHU, OCHOB
HEOPraHWYEeCKONM XHUMHUU UM HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSATUH
OPraHUYECKON XUMUHU.

CrtpykTypa coaepKaHus MPOTpaMMbI MO XUMHH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOIr0 moaxoja kK €€ uzydeHuro. CoaepkaHue CKIAIbIBA€TCA U3 CUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI MOHATUN O XUMHUYECKOU
peakiuu. OOe STH CHUCTEMbl CTPYKTYpPHO OpraHM30BAaHbl MO0 TMPUHIUILY
IIOCJIEIOBATENBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKHUX IMPEICTABICHUMN
Pa3HOro YpOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. . MeHnaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YUYEHHUSA O CTPOEHUHU aTOMa U XUMUYECKOMN CBA3H;

— TMpeACTaBIEeHUN 00 JIEKTPOJIUTUYECKON AMCCOLMAIMM BEIIECTB B
pacTBopax.

TeopeTnuecknue 3HaHHMS PACCMATPUBAKOTCA HA OCHOBE JMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCIIEIOBATENBHO OT OJTHOTO
YPOBHS K IPYTOMY, BBITIOJIHAS (PYHKIIUU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEN MPAKTUYECKOIO IIPUMEHEHHUSI U TIOJTyUYEHHS NU3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl [0 XUMHUU  CHOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABISIOIICH HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM MPUPOJIbI, HIEHHOCTHOTO OTHOWIECHHS K HAYYHOMY 3HAHUIO U METOJaM
NO3HaHUA B Hayke. M3ydyeHue XuMUU NMPOUCXOAUT C NPUBJICUYECHHEM 3HAHUWA W3
paHee M3yYEHHBIX Y4eOHBIX npeameToB: «Oxkpykaromuii Mupy», «buonorus. 5—7
KJ1accb» U «Pu3muka. 7 Kiaace».

[Ipy wW3yyeHUH XUMHHM MPOUCXOAUT (HOPMHUPOBAHME 3HAHMM OCHOB
XUMHUYECKON HAYKH Kak 00JIACTH COBPEMEHHOI'O0 €CTECTBO3HAHMSI, MPAKTHYECKOU
JEATENBHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPBI. 3agada
y4eOHOT0 MpeJMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMHUYECKUX 3HAHUN —
BaKHEUIIUX (PaKTOB, HOHITHI, 3aKOHOB U TEOPETUUECKUX MOJOKEHUN, JOCTYTHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, S3bIka HAayKd, B MPHUOOIICHUH K



HAyYHBIM METOJaM TIO3HAHUS MPU U3YYCHUH BEIIECTB U XMMUYECKUX PEaKIUi, B
(bopMHpPOBaHUU U PA3BUTUU MMO3HABATEIHHBIX YMEHUI U UX TPUMEHEHUH B Y4eOHO-
MO03HABATEIILHON M yueOHO-MCCIIeI0BATEILCKOM JAEITeTbHOCTH, OCBOCHUHU MPABUII
0e30macHOro ooparieHus ¢ BeleCTBAMH B TIOBCETHEBHOM KU3HU.

[Tpu u3yueHun XMMHUHU HAa YPOBHE OCHOBHOT'O 00I1ero oOpa3zoBaHHs BaXXHOE
3Ha4YeHHE NMPUOOPENTU TaKUE LI, KakK:

— (dopmupoBaHHEe WHTEIUIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHHYECTBY, CAMOCTOSITCIEHOMY IPHHSITHIO PEIICHUH,
CTIOCOOHO# aTanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIOBUSM KHU3HU;

—  HampaBJICHHOCTh OOYy4YeHHMS Ha CHCTEMaTHYeCKOe MpUOOIIeHUE
O0yyaroumxcs K CaMOCTOSITEJIbHOM MO3HABATEIbHON JESTENbHOCTH, HAay4HBIM
METOJIaM TIO3HAHWs, (DOPMHUPYIOIIMM MOTHBAIIMIO M Pa3BUTHE CIOCOOHOCTEH K
XAMHH;

— o0ecredeHne yCIoBU, CITOCOOCTBYIOIMIUX MTPUOOPETEHUIO 00YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HON [EATEIbHOCTH, MO3HAHUS M CaMOMNO3HAHUSA, KIIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIINI), MMEIOIIMX YHUBEPCAIbHOE 3HAYCHHE IS
pa3IMYHBIX BUIOB JIESTEIBHOCTH,

— (opmupoBanue oOwmEeld (QyHKIMOHATIBHOM U  €CTECTBEHHO-HAy4YHOU
TPaMOTHOCTH, B TOM UHCJIE€ YMEHHUU OOBSICHATH W OILECHUBATH SIBICHUSA
OKpY>KaIOIIEr0 MHUpa, WCIHOJb3ys 3HAHUS U OIBIT, MOJyYCHHbIE MPU H3yUYECHUU
XUMUH, TPUMEHSITh UX TPU PEIICHUH TTPOOJIEM B MOBCETHEBHON KU3HU U TPYAOBOU
NeSATSIbHOCTH;

— ¢QopmupoBaHue y OOydyarOmUXcs TYMaHUCTHYECKHX OTHOIICHUH,
NOHMMAaHUSA [EHHOCTH XUMHUYECKHX 3HAHUW JUIsi BBIPAOOTKH DKOJIOTHUYECKU
1EJIeCO00Pa3HOr0 TOBEAEHUS B OBITY M TPYAOBOM JEATENBHOCTH B IEISIX
COXPaHEHHs CBOETO 3/10POBbsI U OKPYXKArOIIe MPUPOJIHON cpebl;

— pa3BUTHE MOTHBAIlMU K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CAMOBOCITUTAHHIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HpOoduiIs U HAMpaBICHHOCTH JaTbHEHUIIEro
oOydeHHUSI.

OO1ee Yrco 4acoB, OTBEIEHHBIX JUIsl U3yUYEHUS XUMUHU HAa YPOBHE OCHOBHOT'O
obmero oOpazoBanus, cocrabisger 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COAEPKXAHME OBYUYEHUSA

8 KJIACC

IlepBoHaYa/IbLHbIE XUMUYECKUE TOHATHUS

[Ipenmer xumuun. Ponb XMMUM B KU3HU YeNOBEKa. XUMHS B CUCTEME HayK.
Tena wm BemectBa. DU3MUYECKHE CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSIHUE
BemiecTB. [loHATHE O MeTOMax MO3HAaHWS B XMUMHUU. UHCThIE BEIIECTBA U CMECH.
CniocoOnI pazeneHust cMeceil.

ATOMBI ¥ MOJIEKYJIbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢hopmyiia. BaleHTHOCT, aTOMOB XUMUUYECKHUX DJIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cOCTaBa BemlecTB. OTHOcHUTENbHAs aToOMHasi Macca. OTHOCUTENbHAs
MOJIEKYJIsipHag Macca. MaccoBast oJ1sl XUMHYECKOTO JIEMEHTA B COCIMHEHUH.

KomnuecTBo BemecrBa. Mosib. MonsipHas macca. B3auMOCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IUHUI] BemectBa. Pacuérel mo dopmynam
XUMUAYECKUX COCTUHEHUM.

DOU3NYECKUE U XUMUYECKUE SBJIECHUS. XUMHUYECKas PEaKUUs U €€ IMPU3HAKH.
3aKOH COXpaHEHUs MacChl BEIIECTB. XHMMHUECKHe ypaBHeHUs. Knaccudukarus
XUMUYECKUX PeaAKIui (COeTUHEHNS, Pa3I0KEHUS, 3aMEIICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMMUYECKOHN IMOCYI0M, MpaBWjiaMu paboThl B Ja0OpaTOPUU U
npuéMamMu o0palleHus ¢ JIabopaTOpHbIM 000PYJIOBAHUEM, U3YUCHUE U OMHCAHUE
bu3NYeCKNX CBOWCTB O00pa3I0OB HEOPTaHWUYECKUX BEIIECTB, HAOIIOJCHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJA, PAaCTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCALMs BOJbI) U XUMHUYECKHX (TOPEHHE CBEUHU, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aHMO/JICHCTBUE Mejla ¢ KHCJIOTON) SIBJICHUM, HAOII0ICHHE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOUN KHUCIOTHI C XJIOPUJOM Oapusi, pa3ioKEHUE THUIPOKCH]IA
mean (I1) mpu HarpeBaHuM, B3anMOCCTBHE Keje3a ¢ pactBopoM cos meau (11),
U3Y4YEHHUE CIOCOOOB Pa3fesIeHHUs] CMECEH: C MOMOIIBI0 MarHuTa, (QUIbTpOBaHUE,
BBITIApYBaHUE, JUCTUIUIAINS, XpoMaTorpadus, MpoBeIeHUE OYUCTKU MTOBAPEHHON
COJIM, HAOJIOJICHUE W  ONHWCAaHUE  pe3yJIbTaTOB  MPOBEJICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOJIECJIE MOJIEKYI
(IIrapocTepKHEBBIX ).

BaxHellline nNpeIcTaBUTEId HEOPraHNYECKUX BeleCTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucinopon — 3jneMeHT u mpocToe
BemecTBo. HaxoxaeHnue kuciopona B Tpupoje, (U3MYECKHUE W XUMHUUYECKHE
cBoictBa (peakiuu ropeHusi). Oxcuabl. IIpumenenune kuciopoga. CrocoObl
MOJIYYCHHUST KHUCTopoAa B J1abopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
KHcIopoza B mpupoae. O30H — aIoTponHas MOAU(PUKALIMS KUCIOPO/Ia.



TemnoBodt »hdexT XUMHUECKOW peakluu, TEPMOXHMUUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE pEaKIuu. TOIUIMBO: yrojib W METaH. 3arps3HEHUue
BO3/IyXa, YCWICHUE TapHUKOBOTO A (PekTa, pa3pylieHue 030HOBOTO CJIOS.

Bonopon — snemenT u npoctoe BemecTBo. Haxoxaenne Bogopoaa B Ipupoe,
bu3nYecKre 1 XUMUYECKHUE CBOMCTBA, MPUMEHEHHUE, CITOCOORI ToTydeHusl. KucmoTsl
Y COJIN.

MonspHbiii 00bEM ra3oB. Pac4€Tsl M0 XUMHUYECKUM YPaBHCHHSM.

duznueckue CBOMCTBA BOJbl. Boma kak pactBoputelib. PacTBOpHI.
HacebllieHHbIE M HEHACBIIMIEHHbIE PAaCTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 104 BEmEecTBa B pacTBOpPE. XUMUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpOB B mpHUpoOJie U B KU3HU 4YeiioBeKa. KpyroBopor Boabl B mpUPOJIE.
3arps3HeHne NPUPOIHBIX BoJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcuasl. Knaccudukarms
OKCUJIOB:  cojeoOpasyroniue  (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHbIE) U
HecosieoOpasyromue. HomeHkmarypa okcuaoB. Du3MYecKue W XUMHUYECKHE
CBOMCTBa OKCHUJIOB. [loirydeHre OKCUI0B.

OcHoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIE
ocHOoBaHuA. HoMeHkiatrypa ocHoBaHuil. PU3NYECKHUE U XUMHYECKHE CBOMCTBA
ocHoBaHuM. [lonydyeHrne oCHOBaHUM.

Kucnotsl. Knaccudpukanus kucnor. Homenknatypa kucioT. Ousndeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctw meramoB H. H. bekerosa.
[TonyudeHne KUCIOT.

Conu. Homenknatypa coisieil. @U3M4YECKUE U XUMHYECKHE CBOWCTBA COJICH.
ITonyyenue coiei.

['eHeTnueckas CBSA3b MEKIY KJIACCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPENEIICHUE COJEPKaHU KUCIOpoAa B BO3yXe, MOIYyUYEHHE,
coOupaHue, paclo3HaBaHUE U U3YYCHUE CBOWMCTB KHUCIOPOJa, HaOJIOJCHUE
B3aHMOJICMCTBUSL BEIIECTB C KHCIOPOAOM H YCIOBUS BO3HUKHOBECHUS U
MpeKpanieHus ropeHus (moxkapa), 03HakoMJIEHHE ¢ 00pa3IaMu OKCUJIOB U OTTMCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpaHHE, PACMO3HABAHME W W3YUYCHUE CBOMCTB
BOZIOpO/ia (TOpeHue), B3auMo/ieicTBre Bogopoa ¢ okcugaom meau (1) (BozmoxkHO
UCIIOJIb30BAaHUE BUEOMATEPUAIIOB), HAOIIOEHUE 00Pa3I0B BEIIECTB KOJIMUYECTBOM
1 ™Monb, wucciaegoBaHHe OCOOCHHOCTEH pACTBOPEHHUSI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEAECIEHHOW MACcCOBOM JOJIEHN
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJIECHCTBHE BOJBI C METaNIaMU (HATPUEM H
KaJbliueM) (BO3MOXXHO MCIOJIb30BaHME BHJIEOMATEpPHANIOB), HCCIIEIOBAHUE
00pa3IloB HEOPTraHUUECKUX BEIIECTB PA3JIMUHbBIX KJIACCOB, HAOIIO/ICHUE U3MEHEHUS
OKpAaCKH MHJIMKATOPOB B PACTBOPAaX KUCIIOT U LIEJIOYEH, N3yUEHNE B3aUMOACHCTBUSA



okcuna meau () ¢ pactBopom cepHON KHUCIOTHI, KUCIOT C METaUIaMH, peaKui
HEWUTpaIu3aluy, IIOJyYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHME OJHOIO
MeTaJljla IPYyTrUM U3 pacTBOPA COJIM, PELICHUE SKCIIEPUMEHTAIIBHBIX 3aa4 10 TEME
«BaxHelune K1acchl HEOPTaHUYECKUX COCTUHEHUIN.

Ilepuoanyecknit 3akoH u Ilepuoamyeckass cucreMa XHMHYECKHX
iemeHToB JI. W. MenpgesneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbHbIC PEAKLIHHU

[lepBble TOMBITKH KIAacCU(DUKAIIMKM XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJI0YHO3EMEIbHbIE METaJUIbl,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPblE 00pa3yroT aM(OTEPHBIE OKCUIBI
Y TUAPOKCUBI.

Ilepronnueckuit 3akoH. Ilepuoanueckas cucreMa XMMAYECKUX 3JIEMEHTOB /1.
N. Menneneena. KopoTkonepuoinas u jiuuHHonepuoaHas popmel [lepuoanueckoit
cucrembl xumuuyeckux osyemeHtoB J[. M. Menneneesa. Ilepuonsl u rpyImsl.
PuU3NYECKUNA CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB IEPHUOJA U TPYIIIIBI JJIIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M3otomnbl. Dnexktponsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DIEMEHTOB
[lepnognueckori cucremnl [[. 1. MenneneeBa. XapakTEpUCTUKA XUMHYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoi cucteme 1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUS paJnyca aTOMOB XHWMHMYECKHX DJIEMEHTOB,
METAIUINYECKUX U HEMETAIUIMYECKUX CBOMCTB I10 IPYIIIaM U IIEpUoaaM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB I Pa3BUTUA Haykh W npaktuku. . M. MenneneeB — y4é€HbId U
I'PaKIaHMH.

Xumuueckass cBsA3b. KoBanmeHTHas (MoOJsipHast M HEMOJSPHAs) CBA3b.
DNEeKTPOOTPULATENIBHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponiecchbl OKMCIEHNs U BOCCTaHOBIEHUsI. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHrue OoOpa3lOB BEIIECTB METAJUIOB W HEMETAJUIOB, B3aWMOJAEHCTBHE
IMAPOKCHAA ILMHKA C pacTBOPAMM KHUCJIOT M IIEJIOYEH, IMPOBEICHHUE OIIBITOB,
WJUTIOCTPUPYIOIINX — NPUMEPBl  OKUCIMUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEAKLIMI
(ropenue, peakiiuy pa3oKeHUs], COSTUHEHU).

Mesicnpeomemmuoie ceasu

Peanmusanps MeXNpeIMETHBIX CBS3€M INpU W3YyYEHMM XHMHMH B 8 Kiacce
OCYILECTBIISICTCSl 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTEeCTBEHHO-HAyUYHBIX
IIOHATUM, TAK U MOHATHUM, SABJIIIOIIMXCSA CUCTEMHBIMU U1 OTAEIBHBIX [PEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAy4YHBIN (DakT, TUMOTE3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, TMepUOJUYHOCTh, HaOII0IeHHE,
AKCTIEPUMEHT, MOJCIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

dusnka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIBI,
pPaMOAaKTUBHOCTh, MOJIEKYJa, SJEKTPUYCCKUN 3apsjl, BEIIECTBO, TEJIO0, O00BEM,
arperaTHoe COCTOSIHME BEIeCTBa, ra3, (U3UYECKUE BEIUYMHBI, €IMHHIIBI
U3MEPEHUS, KOCMOC, IUIaHEThI, 3BE311bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE TTOPO/IbI, MOJIE3HBIC
HCKOMaeMbIe, TOILUIUBO, BOJIHBIE PECYPCHI.

pECypCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOT'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHS MPOrPaMMbl OCHOBHOTO OOIIETo
o0pa30oBaHus JOCTUTAlOTCS B XOJie OOyYeHHs] XUMUU B €IMHCTBE Y4YEOHOW WU
BOCIIUTATENIBHOM JIEATEIBHOCTH B COOTBETCTBUU C TPAAULUOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMM M JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, IPUHATBIMU B
oOmiecTBe MpaBWIaMM M HOPMAaMHM TOBEAEHHUS M CHOCOOCTBYIOT Ipoleccam
CaMOTIO3HaHUSs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYarOIINXCA.

JIM4HOCTHBIE  pe3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYy4YaroIIMXCA
PYKOBOJICTBOBaTbCA ~ CHCTEMON TO3UTHBHBIX LIEHHOCTHBIX OpPUEHTAllM WU
paclIMpeHUeE ONbITa ACSITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpMoOTHYECKOTr0 BOCTIMTAHUS:

LIEHHOCTHOI'O OTHOULIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY
U HAyYHOMY HACIEIUI0, TIOHUMAaHUS 3HAYEHUS XMMHYECKOM HAayKU B JKH3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW MHGpOpMaIMeil o
NEPENOBBIX JOCTHMIKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUYECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAYyUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHMA:

MPEACTABICHAS. O COLMAIbHBIX HOPMax W NPaBUJIaX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKAaTUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, Y4EOHOUCCIEA0BATEIBbCKOM, TBOPYECKOM U IPYTUX BUJAX ACSITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JIESTEIBHOCTH MPU BBIIOJTHEHUU
y4eOHBIX, MO3HABATEIbHBIX 3a/a4, BBINOJHEHUH XHMHYECKUX SKCIIEPUMEHTOB,
CO3/1aHUU Y4YE€OHBIX IPOEKTOB, CTPEMIICHHS K B3AUMOIIOHUMAHUIO U B3aUMOIIOMOIIU
B MPOIECCE ITOM yueOHOM AesTeNbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBEJICHUE
Y TIOCTYIIKM CBOMX TOBApMILEH C MO3ULUUKA HPABCTBEHHBIX U IIPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHUYECKHUE TPEJICTABICHUS O BEIIECTBE M XUMHUYECKOW DPEAKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKU WU COCTABIISIOLINE
OCHOBY /U1 IOHMMAaHHUS CYIHOCTH HAYyYHOW KapTHHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PpAa3BUTHUS IPUPOIBI, B3aUMOCBS3IX YEJIOBEKa C
MIPUPOTHOM CPEIOM, O POJIM XMMHUH B TTIO3HAHUY 3TUX 3aKOHOMEPHOCTEH;

IIO3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA IOJIYYEHUE HOBBIX 3HAHWIM 110
XUMHUHU, HEOOXOJIUMBIE IJii OOBSICHEHHUS HaOJI0/1aeMbIX MPOLECCOB U SIBJICHUMH,
MO3HABATENbHOM, MH()OPMALMOHHOW M YUTATEIbCKOM KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIBHOM paboOThl C y4eOHBIMH TEKCTaMH, CIPaBOYHON



JUTEPaTypOi, JOCTYIHBIMU TEXHUYECKHMMH CpEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHHMIO W TO3HAHUIO, JH0003HATEIBHOCTb, T'OTOBHOCTH U
CIOCOOHOCTh K €aMOOOpa3OBAaHMIO, MPOEKTHOM M HCCIEI0BATEIbCKON
JeSITeIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBICHHOCTH M YpOBHS OOydeHHUs B
JTaJIbHEHIIIEM;

4) popMHUpPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAaHUE IIEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 KU3HU, OCO3HAHUE MOCIEICTBUNA U
HENPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS alKOTOIsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOMMMOCTH COOJNIONIEHNs TIPaBWJI OE€30MacHOCTH TMPU  OOpalleHUH C
XMMHYECKUMHU BEUIECTBAMU B OBITY U peaibHOM JKU3HH;

5) TpyA0BOro BOCIIHTAHUS:

MHTEPEC K MPAKTUUYECKOMY M3YyUYEHHIO MPOPECCUil U Tpyaa pa3inyHOro poja,
YBaXXEHUE K TPYAY U PE3yJIbTaTaM TPYI0BOM E€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUs  MPEeAMETHbIX 3HAHUH 1O  XUMHHM, OCO3HAaHHBIH  BBIOOp
VH/IMBUIYAJIbHON TPAeKTOPUU MPOJOJKEHUST 00pa30BaHuUs C yUETOM JIMUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpodhecCUOHATBHON AeSTENbHOCTU U PAa3BUTHS HEOOXOAUMBIX YMEHHUM,
TOTOBHOCTH aIallTHPOBATHCA B MPOPECCUOHANBHOU CPEJIE;

6) IKOJOrHYeCKOT0 BOCIIUTAHMS

HKOJIOTUYECKH 11€TIECO00pa3HOE OTHOLIEHHUE K MPUPOJIE KaK HCTOUHUKY KU3HU
Ha 3eMje, OCHOBE €€ CyIEeCTBOBAaHHUS, MOHMMAHUE LEHHOCTH 3J0pPOBOIO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
$u3nYeCKOMY M TICHXHYECKOMY 3J0POBBIO, OCO3HAHUE IEHHOCTU COOIIOICHUS
paBuJ 6€30MaCHOTO MOBECHUS MpU padOTe ¢ BELIECTBAMH, a TAKXKE B CUTYyalHsIX,
YTPOKAIOLINX 3I0POBBIO U )KU3HU JIFOJIEH;

CHIOCOOHOCTH MPUMEHATH 3HAHUS, MOJyYaeMble MPU U3YYCHUU XUMHH, IJIS
pemeHns 3a1a4, CBA3aHHbBIX C OKPY’KAIOLEH IPUPOIHON CPENOM, I ITOBBIICHUS
YPOBHSL  3KOJOTMYECKOW  KYyJbTYypbl, OCO3HaHUS TJO0AJIBHOIO  XapakTepa
HKOJIOTUYECKUX TPOOJIeM M MyTeH HMX peHIeHHs MOCPEACTBOM METOJO0B XHMUH,
HKOJIOTUYECKOTO MBILUICHUS, YMEHHSI PyKOBOJICTBOBATHCS UM B I103HABATEIbHOM,
KOMMYHHMKaTUBHON U COLMAIbHOMN MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanmpeaMETHBIX pPE3yJNbTaTOB BBIIEISAIOT 3HAYMMBIE JUIS
(bopMUpOBaHKS MUPOBO33pEHUS OOIIEHAYyYHbIE TOHATHS (3aKOH, TEOPUs, IPUHLIHII,
runore3a, (axkrt, cucrema, IpoLecC, 3SKCHEPUMEHT M JApyroe.), KOTOpbIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHBIX YUYEOHBIX NpEIMETax M MO3BOJISIIOT Ha
OCHOBE 3HaHUI M3 3TUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O IEIIOCTHON



HAyYHOW KapTHUHE MHpA, U YHUBEpCaJIbHbIC yUeOHbIE NeWCTBUS (ITO3HABATEIbHBIE,
KOMMYHUKATHUBHBIC, DPETYJISTHUBHBIE), KOTOpbhIE 00€CIeurnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
NEeSATENbHOCTH.

Ilo3HaBaTe/bHBbIC YHUBEPCAJIbHbIE y4eOHbIe 1eiCTBUA

ba3zoBble 1ornyeckue AefcTBU:

YMEHHSI HCIMOJb30BaTh MNPHUEMBI JIOTMYECKOTO MBIIIJIEHUS MPU OCBOCHUU
3HAHWM: PACKPBIBATh CMBICI XUMHUYECKHX TMOHATUNA (BBIICIATh UX XapaKTEpHbIE
MPU3HAKU, yCTaHABIMBATh B3aUMOCBSI3b C JIPYTUMHU TOHSATHUSMH), HUCIOJIb30BATh
MOHATHUS JJIs1 OOBSCHEHUS OTJIETbHBIX (PAKTOB U SIBIICHUM, BHIOMpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAIMM XUMUYECKUX BEIIECTB M XUMHUYECKHX PEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIIEJACTBEHHBIE CBS3M MEXIAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE pacCykJAeHUs (MHAYKTUBHBIEC, AEIYKTUBHbIC, 10 aHAJIOTUN),
JieJaTh BBIBOJIbI M 3aKJIFOUEHUS;

YMEHHE TMPUMEHSATH B TMPOIECCEe IMO3HAHUS MOHATUA (TpEeAMETHBIE U
METaNpeIMETHBIE ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENU, UCTIOJIb3YEMBIE B XUMUU,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUKM MOJIEIbHBIEC MPEACTABICHUS —
XUMHUYECKUU 3HAK (CUMBOJ JJIEMEHTA), XUMHU4eckas GopMmyna M ypaBHEHHUE
XUMUYECKOW pEeaKIUu — MPU PelIeHUH YyueOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICIBHBIX MPEJCTABICHUIN BBISIBISATh M XapaKTepU30BaTh CYIICCTBEHHbBIC
MPU3HAKN W3Y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUUYECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIE CBA3U U
MPOTUBOPEYHS B U3YUAEMbBIX IIPOLIECCAX U SIBICHUSX.

Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

YMEHHE HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUSA, & TAK)KE B Ka4€CTBE OCHOBBI JUIsl POPMUPOBAHUS THIIOTE3BI IO MPOBEPKE
MIPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHI;

MpUOOpPETEHUE OMbITa 10 IUIAHUPOBAHUIO, OpPraHU3allMd U IPOBEIACHUIO
YYEHMUYECKMX JKCIIEPUMEHTOB, YMEHHE HaOMoaaTh 3a XOAOM IIpolecca,
CaMOCTOATEILHO MPOTHO3UPOBATh €0 Pe3ysbTar, (GOpMYIUPOBaTh 0000IIECHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOIO OMBITA, UCCIEIOBAHUS, COCTABIISITH OTYET
O MpoJIeTTaHHOM padoTe.

Pabora ¢ unpopmanmeii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HHGPOPMAIUIO
pPa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, TOIYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONyJISIpHAsl JUTEpaTypa XHUMHYECKOTO COJEpKaHUs, CIPaBOYHBIE
nocobusi, pecypcsl WNHTepHETa), KpPUTUYECKH OIEHUBATH MPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



yMEHUE TPUMEHSATh Pa3IuYHbIe METOABl M 3alpOChl MPU MOUCKE W OTOOpE
uH(OpPMAIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX I BBIMOJHEHUS
y4eOHBIX M MO3HABATEJIBHBIX 33J1au OMPEICIEHHOT0 THUIa, IPUOOPETECHUE OIbITA B
o0JlacTU  MCMOJIb30BaHUS  MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJIOTHUH,
OBJIaJICHUE KYJbTYPOl aKTUBHOTO UCTIOJIb30BAHUS PA3TMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATEIHLHO BHIOMPATh ONTUMANBHYIO (pOpMy MpeacTaBieHus] HHPOpMAIUU U
WUIIOCTPUPOBATh pElIaeMble 3aJaud  HECJIOKHBIMH CXE€MaMH, JuarpamMMaMu,
IpyruMu opMamMu rpaduKu ¥ ©X KOMOWHALIMSAMU;

YyMEHUE UCIOJIb30BaTh MW AaHAIM3UpoBaTh B Ipolecce Yy4eOHOM U
MCCJIEI0BATENbCKON JEATENBHOCTH MH()OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHHE OKPYX AOUIEH IMPUPOTHOU
Cpepbl.

KoMMyHuUKaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIe 1eCTBHSA:

YMEHHUS 33]1aBaTh BOMPOCHI (B XO€ uanora u (Mim) JUCKYyCCUH) O CYIIECTBY
oOcyxmaemMol TeMbl, (OPMYyIUPOBaTH CBOM MPEIIOKEHUS OTHOCHUTEIHHO
BBITIOJTHEHUS MPEITIOKEHHOM 3a/1auu;

YMEHHSI  MPEACTABIATh  IOJYYEHHBIE  PE3yJbTaThl  MO3HABATEIbHOMN
JIEATeIbHOCTY B YCTHBIX M THCHMEHHBIX TEKCTax; JeiaTh MNPEe3eHTAIHI0
pE3yJbTATOB BBIMOJHEHUS XUMHUYECKOTO 3KCIEPUMEHTa (Ja00paTOPHOTO OIBITA,
1a00paTOpHOI pabOTHI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO TPOEKTA);

yMEHUsI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOU
MO3HABATEJIbHOM W MCCIEAOBATENbCKOW  JICITENBHOCTH  MPU  PEUICHUHU
BO3HMKAIOIIMX MpPOOJeM Ha OCHOBE Yyuy€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3unuii (00CyXaeHus,, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBI», KOOPIUHAIIUS
COBMECTHBIX JICHCTBUI, OIpEIeNICHHEe KPUTEPUEB IO OIEHKE KaudecTBa
BBHITIOJIHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBHA:

YMEHUE CaMOCTOSTENIbHO ONPENEsITh UENH JAESITeIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISTh, KOHTPOJIHUPOBATh M TPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesTEeNHHOCTD, BHIOUpaTh Hanbosee 3(pPeKTUBHBIC CIIOCOOBI pellieHns Y4eOHbIX U
MO3HABATEIbHBIX 33Jla4, CaMOCTOATENIbHO COCTaBJISTh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM aJIrOPUTM JEWCTBUM NIPU BBINOJHEHUU 33JaHUM C Y4YETOM
MOJIYYEHHUS] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEUIECTBAX U PEaKLMUSX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOTO pPe3yJbTaTa 3asBIICHHOM LIENU, YMEHUE
MCIIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, MIPE/IJlaraeMbl€ B YCIOBUU 3aIaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMEeTHBIX pPeE3yNbTaTOB IO OCBOCHHUIO 00S3aTEIBHOTO
COJIep>KaHMsl, YCTAHOBJIEHHOrO JaHHOW (enepalibHOM paboyeil mporpaMMoHu,
BBIJICIITIOT: OCBOCHHBIC OOYYAIOIMMMHUCS HAy4YHBIC 3HAHUS, YMEHUS M CIIOCOOBI



JNEUCTBUW, BHIBl JCATENBHOCTH [0 IMOJYYEHUIO HOBOIO 3HAHUA, €ro
MHTEpIIpeTaluy, IpeoOpa30BaHUIO U IPUMEHEHHUIO B pa3IUYHbIX YUEOHBIX U HOBBIX
CUTYaIIHSIX.

K koHIy 00ydenus B 8 ky1acce npeMeTHbBIE Pe3ybTaThl Ha 0a30BOM YPOBHE

JIOJKHBI OTPaXkaTh C(OOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

e pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX ITOHSATHI: aTOM, MOJIEKYJIa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOHAs M HEOAHOPOHAs), BaJEHTHOCTh, OTHOCUTENbHASI aTOMHAS U
MOJIEKYJIIpHAsi Macca, KOJMWYECTBO BEIEeCTBAa, MOJIb, MOJIIpHAas Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIEMEHTA B COEIUHEHUHU, MOJISIPHBINA 00BEM,
OKCHJ], KHCIIOTa, OCHOBaHHE, COJIb, JJIEKTPOOTPULIATEIBHOCTb, CTEIICHb
OKHCIICHUS, XUMUYECKasi peaklusi, KiIacCU(pUKalUsg peakuuil: peakuuu
COCIUHEHMSI, PEAKUUU pa3jIOKEHUs, pEaKkUuu 3aMEIICHUs, PpeaKUuu
oOMEHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEMI0BOU 3 (eKT peakium,
AJIpO aTOMa, 3JIEKTPOHHBIN CJI0M aToMa, aTOMHasi OpOUTAIIb, PaINyC aTOMa,
XUMHUYECKasl CBS3b, MOJSPHAS. U HENOJIIPHAsl KOBAJIECHTHASI CBS3b, MOHHAS
CBSI3b, MOH, KaTHOH, AaHUOH, pacTBOp, MaccoBas [0l BEIECTBa
(IpolieHTHAasi KOHIIEHTpAIs1) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMMHUYECKUX TOHSTHH U
MPUMEHSATH ITU MOHSTHS MPU ONMUCAHUU BELIECTB U UX MPEBpPALICHUM;

e HCIOJIB30BaTh XUMHYECKYIO CHMBOJHMKY JJIsi COCTaBlIeHUS (HOopMy
BEIIECTB U YPAaBHEHUN XUMUYECKUX peaKLu;

e OINpPEIENATh BAJIEHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COEIMHEHUSX,
CTENEHb  OKUCIEHUS  3BJIEMEHTOB B  OWHApHBIX  COEAMHEHUSX,
MPUHAAJIEKHOCTh BELIECTB K ONPENEIEHHOMY KIJIACCy COEIMHEHHUU 10
dbopMynaM, BHJA XUMHYECKOM CBA3M (KOBaJE€HTHas M HWOHHAs) B
HEOPTaHWYECKUX COEIMHEHUSX;

e packpeBaTh cmbicia Ilepuognueckoro 3akona [J[. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAHHUE MEPUOANYECKON 3aBHCUMOCTH CBOMICTB
XUMHUYECKUX 3JIEMEHTOB OT MX NoJiokeHus B Ileproauueckoil cucreme,
3aKOHOB COXPAaHEHHsS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOT'O YUEHUs, 3aKOHa ABOrajpo;

e ONNCHIBaTh M XapakTepuszoBaTh TabauuHyo ¢opMy Ilepuonnueckoii
CUCTEMBl XMMHUYECKHX OJJIEMEHTOB: pa3jiMyaTh MOHATUS «TJaBHas
noarpynmna (A-rpymnmna)» u «mnobounasa noarpynna (b-rpymnma)y, maneie U
OosbllIe MNEpPHOAbl, COOTHOCUTH OOO3HAYEHUs, KOTOpbIE HMEIOTCS B
tabnuue «llepuonnueckas cucrema XuMuyeckux saemeHtoB [ .
MenneneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB



XUMHUYECKUX PJIEMEHTOB (COCTaB U 3apsj spa, O0IIEEe YUCIIO JIEKTPOHOB U
pacrpeaeneHue ux Mo 3JIEKTPOHHBIM CIIOSM);

KJIacCU(UIIUPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHWYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEII[ECTB, TI0 TeTIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOINHME XUMHUYECKHE CBOWMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIasd OMUCAHUE TPUMEPAMH MOJEKYIISPHBIX
ypaBHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIINIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XHWMHYECKUX [MPEBpAICHUI B
Pa3IUYHBIX YCIIOBHUSIX;

BBIYUCIISATh OTHOCUTEIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO [IOJII0 XMMHYECKOr0o »JieMeHTa 1o ¢GopMyse COeIUHEHHS,
MacCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPABHEHUIO
XHMUYECKOU pEeaKInu;

MIPUMEHSITh OCHOBHBIE ONEPALIMU MBICIIUTEIIBHON IEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, O0000IlIeHHe, CHUCTEeMAaTHU3aluIo, KIIACCUPUKALIUIO,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — NJi1 M3y4YEHUs CBOICTB
BEIIECTB U XUMHUYECKHX PEAKIHM, €eCTeCTBEHHO-HAy4YHbIC METObI
MO3HaHUSI — HaOJIOJICHUE, W3MEpPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peasibHBI U MBICIICHHBIN );

CJIeIOBATH MPABUIIaM MOJIB30BAHMS XUMUYECKOM OCY 101 U 1a60paTOPHBIM
o0opy0BaHMEM, a TakXke IpaBuiaM oOOpalleHHs C BEIIeCTBaMU B
COOTBETCTBUM C HHCTPYKIMSIMH TI0 BBIMIOJHEHUIO J1aOOpPaTOPHBIX
XUMUYECKUX OMBITOB 10 MOJYYEHUIO0 U COOUPAHUIO ra3000pa3HbIX BEIIECTB
(Bomopoaa W KHUCIOpOAA), MPUTOTOBJICHUIO PACTBOPOB C OMNPEACIEHHON
MacCOBOI JoJiell pacTBOPEHHOTO BEIIECTBa, MJIAHUPOBATH U MPOBOAMTH
XUMUYECKUE DKCIIEPUMEHTHI MO PaClO3HaBAHUIO PACTBOPOB IIEIOUEH U
KHCIIOT C TTIOMOIIBI0 HHAUKATOPOB (JIakMyc, (heHON(PTAICHH, METUIIOPAHK

U Ipyrue).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KognuecTBO YacoB
Ne HaumenoBanue pa3ienoB u DJIeKTPOHHBIe (LM (POBbIE)
KoHTpoJbHbIe IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThbI
Paznea 1. IlepBoHayanbHble XUMHUYECKHE IOHATHUSA
Xumust — BakHas 00J1acThb
1.1 COTCCTBOSHAI 1 5 2 https://m.eds00.ru/YNVIX660G
HpaKTI/I‘-IeCKOI/I HCATCIIBHOCTHU
yeJoBeKa
B
1.2 CHICCTBA T XUMHACCIHE 15 1 https://m.eds00.r/ONNXR1VFQ
peakunu
Hroro mo pazneny 20
Pasnes 2. BaskHelimme npeAcTaBUTeIN HEOPraHUYeCKUX BelleCTB
Boznyx. Kucnopon. ITo e
2.1 AYX. RHCTOPOA T 6 https://m.eds00.ru/D5BORTY30
00 oxcHuaax
Bonopox. ITo €eo
2.2 AOPOs T 8 1 https://m.eds00.ru/5D61JZ6PS
KHCJIOTaX U COJISIX
Bopna. PactBopsl. [lonsitue
2.3 5 1 1 https://m.edsoo.ru/M13I15KJBM
00 OCHOBaHHUIX
OCHOBHBIE KJIaCCHI
2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/0TSASMOWT
COECIUHEHUN
Hroro mo pazneny 30



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

Pa3znen 3. Ilepuoanyecknii 3axkon u [lepuoanyeckas cucrema xumuueckux 3aemeHToB JI. U. MenneneeBa. CTpoeHue aToMOB.

Xumugeckas ¢Bsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHBIE Pe€akKnuu

[lepuoanueckuii 3aKOH U
Ilepnonnueckas cucrema

3.1 XAMHYECKHUX 3JIEMEHTOB /[.
N. Menneneesa. Ctpoenue
aToma

XUMHYECKAA CBA3b.
OKHUCITUTEIIBLHO-
3.2

BOCCTAHOBHUTEJILHBIE
peaKImu

Hroro no paszueny

PezepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

15

68

https://m.edsoo.ru/TCBJBVWFZ

https://m.edsoo.ru/F6AOASDPF

https://m.edsoo.ru/LRYWBJPES

https://m.edsoo.ru/KQBD02J69



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KosmuecTBo yacos
Ne Mara DJIeKTPOHHbBIe N (ppoBbIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3y4eHUsi oOpa3oBaTeSibHBIE PeCyPChI
padoThI padoThbI
[Ipenmet xumuu. Pons xumun B
1 KW3HU YyenoBeka. Tena u 1 https://m.edso00.ru/L62DS2CZR
BeIeCTBa
ITo € 0 MeToJax Mo3Ha
2 TUTTHE O METOARX HOSHAHIA B 1 https://m.eds00.ru/9ZJAEW050
XUMHH
[TpakTrueckas padora Ne 1
«[IpaBuna paboTsI B
3 nabopaTopuu M MPUEMBI 1 https://m.edsoo.ru/L5EW4353D
oOparieHus ¢ 1a00paTOPHBIM
00opyI0BaHUEM»
Hucrtele BeliecTBa .
4 MICTRIC BELCCTE 1 CMECH. 1 https://m.eds00.ru/6 TME21FW8
Crioco0sI pa3aeneHus: cMeceit
[TpakTrueckas padota Ne 2
«Paznenenue cmecei
5 A coif (wa 1 https://m.eds00.ru/K3LS5MCRY
MpUMepe OYNCTKHU MOBAPEHHON
COIIN)»
6 ATOMBI 1 MOJICKYJIBI 1 https://m.edsoo.ru/BLS04WTB8
XUMHUYECKUE dNIEMEHTHI. 3HAKH
7 (CUMBOJIBI) XUMHUYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
JJICMEHTOB
8 [TpocTeie U CIIOXKHBIE BEIIECTBA https://m.edsoo0.ru/DXJBSTJ95
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 https://m.edso0.ru/IMOBJ3QZ5



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
https://m.edsoo.ru/1MOBJ3QZ5

10

11

12

13

3aKO0H ITOCTOSHCTBA COCTaBa
BEIIECTB. XUMHUYECKas
dbopmyna. BanreHTHOCTh aTOMOB
XUMHUYECKHX DJIEMEHTOB

OtHocuTEeNbHAsI AaTOMHAA Macca.

OTHOcuUTENbHASE MOJIEKYJISIPHAS
Macca

MaccoBas 1019 XUMHUYECKOTO
3JIEMEHTA B COEIUHEHUH

KonnuectBo BemecTsa. Mouib.
MousipHas macca

https://m.edsoo.ru/IMC496F X6

https://m.edsoo.ru/PIZPCIMDX

https://m.edsoo.ru/GHV580MVE

https://m.edsoo.ru/368UNL5Y?2

14

15

16

17

18

duznyecKkue U XUMHYECKHE
SIBIEHHS. XUMHAYecKast pEaKkusd

[Ipu3Haku u ycnoBus
IIPOTEKAHUS XUMHYECKUX
peakuuii

3aKOH COXpaHEHMsI MaCChI
BEIIEeCTB. XUMHUUECKUE
ypaBHEHUs

Brruucnenus konuuectsa,
MAacCChI BELIECTBA MO
YpaBHEHHUSAM XUMUUYECKHX
peakuuii

Knaccudukanus XuMuuecKux
peaxuuii (CoeIMHEHNUS,
pa3noXKeHUsl, 3aMEeLIEHUs,
oOMeHa)

https://m.edsoo.ru/YZM8S6ATH

https://m.edsoo.ru/N6DVNJKQ5

https://m.edso0.ru/M8DS4IHVM

https://m.edsoo.ru/LUY9U3EQE

https://m.edsoo.ru/L4807LAGB



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

19

20

21

22

23

24

M. B. JIoMOHOCOB — y4€HBIil-
sHIMKIoneaucT. O000IIEHNnE U
cUcTEMAaTH3allus 3HaHUH

KonTponbnas padora Nel no
TeMe «BelecTBa 1 XUMHUUECKUE
peaKIum

Bo3nyx — cmechk razos. Cocras
Bo3ayxa. Kucnopoa — snemeHT
U nipocToe BeniecTBo. O30H

dusnueckre 1 XUMUYECKHE
CBOMCTBA KHCIOpoJa (peakuu
okucieHus, ropenue). [lonstue
00 okcuaax

CriocoOblI mosryyeHHst
KHCIIOpO/Ia B JIA0OPATOPUU H
MPOMBIIIJICHHOCTH.
IIpumeHeHune kuciopoaa

TennoBoii a3 ekt xumMnueckoi
pEaKLuy, TOHITHE O
TEPMOXUMHUYECKOM YPaBHEHHH,
9K30- U SHJOTEPMUYECKHUX
peaxmuax

https://m.edsoo.ru/P1IWARH3AB

https://m.edsoo.ru/ON62SNERU

https://m.edso0.ru/XONONRN1P

https://m.edsoo.ru/FBS1JRKMB

https://m.edsoo.ru/VJWB6A2RD

https://m.edsoo.ru/PNMKJZHKX

25

Tomnuso (HedTh, yrois u
MeTaH). 3arpsi3HEHUE BO3/1yXa,
CIOCOOBI €ro MpeI0TBPAILECHUS

https://m.edsoo.ru/USNY5UUW?2

26

[TpakTuueckas padota Ne 3 mo
teme «Ilomydyenue u cobupanue
KHCIIOpOJIa, U3yYeHHUe ero
CBOWCTBY

https://m.edso0.ru/5516 UHX3R



https://m.edsoo.ru/P1WARH3AB
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

27

28

29

Bonopoa — anemeHT u npocroe
BemecTBo. Haxoxxnenue B
npupoje

q)I/ISI/IIIGCKI/IC U XUMHUYCCKHEC
CBOICTBA BOJIOPO/IA.
[Ipumenenne Bogopoaa

IlonsaTHe o0 KHUCI0TaX U COMIIX

https://m.edsoo.ru/WD392ACWB

https://m.edso00.ru/0SZ28459R

https://m.edsoo.ru/TMWNIVC43

30

Cnoco0bI mosry4eHust BOIopoIa
B J1abopaTtopuu

https://m.edsoo0.ru/C9TO9UCIP

31

32

33

34

35

36

[TpakTuyeckas padora Ne 4 o
teme «llonydenne u cobupanue
BOJIOPO/1a, U3YUYEHUE €TO
CBOMCTB»

ModnsipHblii 00bEM Ta30B. 3aKOH
ABorazpo

Brruncienus o0béma,
KOJIMYECTBA BEIIECTBA ras3a Io
€ro U3BECTHOMY KOJIUYECTBY
BELIECTBA WU 00BbEMY

Brruncienus o05EMOB ra3os MO
YPABHEHUIO PEAKLIMU HA OCHOBE
3aKOHA 00BEMHBIX OTHOIIIEHUI
rasoB

dusnueckre U XUMUYECKHE
CBOICTBAa BOJbI

CoctaB ocHoBanuii. Ilonsarue 06
WHIUKAaTOpax

https://m.edso00.ru/SSSWAX33K

https://m.eds00.ru/M3KS0O10DQ

https://m.edso0.ru/MXGOY304M

https://m.edso0.ru/9TO8AXABY

https://m.edsoo.ru/7TAOGFZK4R

https://m.edsoo.ru/IXB2W61VL



https://m.edsoo.ru/WD392ACWB
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

37

38

39

Bopa xak pactBoputens.
HacsliieHHbIe 1 HEHACHIIIEHHBIE
pacTtBOpbl. MaccoBast 10Jist
BEIIECTBA B paCTBOPE

[IpakTuueckas pabora Ne 5 o
teme «IIpurorosienue
pPacTBOPOB C ONPENCTEHHON
MAacCOBOM J0JIel pacTBOPEHHOTO
BEILIECTBA»

Kontponbnas pabota No2 1o

teme «Kucnopoa. Bogopos.
Bona»

https://m.edsoo.ru/MKHXPOFH4

https://m.edsoo.ru/WXUKPAUOA

https://m.edsoo.ru/JM7935DRY

40

41

OKcHaBI: COCTaB,
Kiaccuukanys, HOMEHKIJIaTypa

[TonyueHnue u XuMH4ECKHE
CBOMCTBA KUCJIOTHBIX,
OCHOBHBIX U aM(POTEpHBIX
OKCHJIOB

https://m.edso0.ru/5TFSJINAY

https://m.edso0.ru/8JAZ9YWS2

42

43

44

45

46

OcHoBaHus: COCTaB,
KIaccuguKanus, HOMEHKIATypa
[Tonyuenue u xumMmu4eckue
CBOWCTBa OCHOBAHUI

KwucmoTsl: cocTas,
KJaccuukanys, HOMEHKIJIaTypa
[Tonyuenue u xumMmu4eckue
CBOMCTBA KUCIIOT

Conu (cpeanue):
HOMEHKJIaTypa, CIIOCOObI

https://m.edsoo.ru/5U397HU5C

https://m.edsoo.ru/GD9A28ROE

https://m.edsoo.ru/Q6U4WEBK?Y

https://m.edsoo.ru/Z2GCRN45W

https://m.edsoo.ru/JSNUIM9TJ



https://m.edsoo.ru/MKHXP0FH4
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

47

48

49

50

51

52

53

54

55

MOJTYYCHUS, XUHMHUYECKUE
CBOICTBa

[TpakTuyeckas pabora Ne 6.
Pemenue sxciepuMeHTATBHBIX
3aga4 o reMe «OCHOBHEIE
KJIaCChl HEOPTaHUYECKUX
COCTUHEHUI»

FCHGTI/ILIGCKEUI CBi3b MG)KI[y
KJIaCCaMH HeOpFaHI/I‘IeCKI/IX
COE€NIUHEHUN

O0001IeHME ¥ cUucTEMaTU3aLUA
3HAHUH

Kontponbnas pabota Ne3 1o
TeMe "OCHOBHBIE KJIACChI
HEOPTraHUYECKUX COCTUHEHUI"

IIepBble TONBITKN
KJIacCCU(UKAUU XUMUYECKUX
snemeHToB. [loHsTHE O rpymnax
CXOJIHBIX 3JIEMEHTOB
[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cuctema
XUMHUYECKUX djieMeHToB /1. 1.
Menneneesa

[Tepuonapl, TpyNMbI, MOATPYIIITHI
Crpoenune atomoB. CocTaB
aTOMHBIX sifep. M3oTormbl

CrtpoeHue 3JIeKTPOHHBIX
000JI04€K aTOMOB 3JIEMEHTOB

https://m.edso0.ru/58D13JF7V

https://m.edsoo.ru/YDS6ZRE31

https://m.edso0.ru/S7TBUOEEYN

https://m.edsoo.ru/AFA7IDULD

https://m.edsoo.ru/C0V3CC214

https://m.edsoo.ru/X9F1NR3U8

https://m.edsoo.ru/NOMWWJIRXN

https://m.edsoo.ru/IMUDOMR5H

https://m.edsoo.ru/T95YNV8B2



https://m.edsoo.ru/58D13JF7V
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

56

57

58

59

60

[Tepunonnueckoii cucremst . 1.
Menneneesa

XapaKTepuCTUKa XUMHUYECKOIO
AJIEMEHTA 110 €r0 MOJI0KEHUIO B
[Tepnonnueckoii cucreme /1. Y.
Menneneena

3nauenue [lepuonnyeckoro
3aKOHa I pa3BUTHUS HAYKHU U
npaktuku. /. 1. MenneneeB —
Y4€HBIH, earor U rpaxJIaHuH

PesepBHblii ypok. O600IeHNE U
CUCTEMaTHU3aIMs 3HAHUM /
Bcepocculickas npoBepodHas
pabora

KonTponbhas padorta Ne4 no
teme «CTpoeHue aroma.
XuMUUecKas CBs3b /
Bcepocculickas npoBepodHas
pabota

BHCKTPOOTPI/IL[aTC.HBHOCTL
aTOMOB XUMHUYCCKUX 3JICMCHTOB

https://m.edsoo.ru/YIP04OMDX

https://m.edso0.ru/SZD8XEQOP

https://m.edso0.ru/ZCQTRP0O8Y

https://m.edsoo.ru/FTIZFO9WF

https://m.edsoo.ru/HZA110EDS8

61

62

63

64

HNonnas xuMudeckas CBsI3b

KoBasienTHas nonspHas
XUMHUYECKas CBI3b

KoBanenTHas HCTIOJISIpHAs
XHUMHUYCCKas CBA3b

CreneHb OKUCIIEHUS

https://m.edso00.ru/3SY1RJKVI

https://m.edsoo.ru/EOL3MT2AE

https://m.edsoo.ru/9YVR3FUXI

https://m.edsoo.ru/RA6CVXM66



https://m.edsoo.ru/YIP04OMDX
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

OKUCIINTEIBLHO-

65 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTaHOBHUTEJIbHBIC PEAKIIUN

66 OKUCIATEIN U BOCCTAHOBUTEIN 1 https://m.edso0.ru/QPS46Z5PU
PesepBubIil ypok. O6001IeHHE 1

67 CHCTOMATH3AIIHIA SHARIH IO 1 https://m.eds00.ru/ARH7M35NF
teMe «CTpOoeHHE aToMa.
XUMHYECKas CBA3LY
P I . 0600

68 CCPBHEI YPOX © 1ueHne 1 1 https://m.edsoo.ru/7DNRBZ948
CHCTeMAaTH3aLus 3HAHUI

OBLIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM

OBPA3OBATEJILHOM TPOT'PAMMBI

8 KVIACC

Kon
MpoBepPsAEeMOro
pe3yJbTara

1

11

1.2

1.3

14

1.5

1.6

1.7

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

ITo Teme: <<HepBOHaLIaJ'IBHBIC XHUMHUYCCKUEC ITOHATH)

pacKpbIBaTb CMBICII OCHOBHBIX XUMHUYECKHUX [IOHATHUN: aToM,
MOJIEKYJIa, XMMHUYECKUH JJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOJHAs), BaJCHTHOCTb,
OTHOCHUTEIIbHAsl aTOMHas W MOJIEKYJIIpHas Macca, KOJIM4ECTBO
BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas J0JII XMMHYECKOTO
3JIEMEHTa B COCAMHEHUH, MOJISIPHBIM 00BEM, XMMHUYECKast peaKIys,
KJaccu(UKalus — peakUuuil: peakuud COEAMHEHMs, peaKkIuu
pa3ioXKeHUs,, peakUMM 3aMelleHUs, peakuuu OOMEeHa, 7K30- U
HHJIOTEPMHUUYECKHE PEAKLIMH, TEIUIOBOH 3(PQEeKT peakuuu, pacTBop,
MaccoBas J10Jis BeIeCTBa (IIPOLIEHTHAs! KOHIIEHTpAI|s) B pacTBOpe
WJUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHWUYECKUX IOHATUH U
IIPUMEHSATD 3TH MTOHATUSA IIPU OIIMCAHUU BELIECTB U UX IIPEBPALLCHUI
UCIOJIb30BaTh XMMUYECKYI0 CUMBOJIUKY Ul COCTaBIEHUs (OpMyIl
BEILECTB U YPABHEHUN XUMUYECKUX PEAKLUN

pacKpbIBaTb CMBICI 3aKOHOB COXpPAaHEHUs MacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YYE€HHs, 3aKOHA
ABoraapo

ONpeNeNiATh BaJICHTHOCTh AaTOMOB JJIEMEHTOB B  OHMHApHBIX
COCIMHEHUSX

KJIAaCCU(UIIMPOBATh XUMHUUECKHE pEaKUUH (110 YUCIY U COCTaBy
YUYacTBYIOLIMX B PEaKIH BELIECTB, M0 TEMIOBOMY dPQEKTY)

BbIYHCIATh OTHOCHUTCIIBHYIO MOJICKYJIIPHYHO W MOJIIPHYHO MacCChbI

BEILECTB



1.8

1.9

1.10

2.1

2.2

2.3

2.4

2.5

2.6

2.7

BBIUUCIISATH MAaCCOBYIO JIOJII0 XMMHYECKOI'O 3JIEMEHTa 1o (Gopmyie

COCIMHEHMUS,
BBIUUCIISATH MACCOBYIO JIOJTFO BEIIIECTBA B PACTBOPE

IPUMEHSTh €CTECTBEHHOHAYYHbIE METOIbI I03HAHUS — HAaOII0ICHUE,
U3MEpEHHe, MOJIETUPOBAHUE, OSKCIEPUMEHT  (peajbHBId U

MBICIIEHHBIN )
[To Teme: «BakHelme npencTaBUTEIN HEOPTAHUIECKUX BEIIECTBY

PaCKpeIBaTb CMBICII OCHOBHBIX XHUMHYCCKUX TTOHATHH: OKCHun,

KHUCJI0Ta, OCHOBAHHCEC, COJIb

ONpEAEIATh MPUHAIIEKHOCTh BEIIECTB K ONPENCIEHHOMY KIlaccy

COEIMHEHMI 10 popMynaMm
KJIaCCU(UIIMPOBATH HEOPTAaHUYECKUE BEIIECTBA

XapaKTepu30oBaTh (OMHMCHIBATh) OOIIME XWMUYECKHUE CBOMCTBA
BEIIECTB Pa3IMUYHBIX KJIACCOB, MOATBEPXKJasi ONMCAHUE NIPUMEpPaMU
MOJIEKYJISIPHBIX ~ YPaBHEHUI  COOTBETCTBYIOIIMX  XHUMHUYECKUX
peakuui

IIPOTHO3MPOBAaTh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT HX
KaueCTBEHHOI'O0 COCTaBa, BO3MOXHOCTU IPOTEKaHMUSI XMMHUYECKUX

MIPEBpAIICHHI B Pa3IMUHBIX YCIOBUSIX

CJIca0BaTh IIpaBUJiaM TIO0Jb30BAHUA XUMHYECKOU HOCYIIOP’I )41
1abopaTOPHBIM O0OpPYZOBAaHUEM, a TAK)Ke MpaBWJIaM OOpaIeHus C
BELIECTBAMH B COOTBETCTBHHM C HMHCTPYKIHSIMH IO BBITIOJTHEHHUIO
HaGOpaTOpHLIX XUMHYCCKUX OINBITOB I10 IMOJYUYCHHUIO U CO6I/IpaHI/IIO
ra3oo0pa3HbIX BellecTB (BOAOPOJa M KUCIOPOAA), TPUTOTOBICHHUIO
pacTBOPOB € ONPEACIEHHOM MacCOBOM JOJIEM PacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATh U MPOBOJUTH XUMHUYECKHE IKCIIEPUMEHTHI
[0 PAaclO3HAaBaHUIO PACTBOPOB IIENOYEH M KHUCIOT C IOMOIIbIO

WHAUKATOPOB (Makmyc, (heHondTarert, METHIOPAHK U IPYyTHE)

MIPOBOAMTD PACUETHI MO YPABHEHHIO XUMUYECKON PeaKuu

3.1

ITo Teme: «Ilepuonnueckuii 3akoH u Ilepmoamdeckass cucrema
xumudeckux syeMentoB JI. M. Menneneea. CTtpoeHHE aTOMOB.

Xumuaeckas cBsi3b. OKHCIUTENLHO-BOCCTAHOBUTEIILHBIE peakum»

PaCKpbIBaTb CMBICJI OCHOBHBIX XHUMHWYCCKUX MMOHSTUM: AApO aToMa,

AJIEKTPOHHBIN CJIOM aTomMa, aToMHas oOpOWTallb, paauyc aTroma,



XUMHYCCKas CBA3b, IOJIIpHAd W HCIIOJIApHAs KOBAJICHTHAA CBA3b,
QJICKTPOOTPULATCIILHOCTL, HOHHAas CBA3b, HMOH, KATHWOH, AHHWOH,

CTCIICHb OKHCJICHHUA

3.2

KJ'IaCCI/I(bI/II_[I/IPOBaTB XHUMHUYECKUEC DJIEMCHTHI

3.3

3.4

3.5

3.6

OTHUCBIBATh U XapakTepu30BaTh TabmuunHyto dopmy [leprnoamaeckoit
CUCTEMBl XMMHMUYECKHX DIJIEMEHTOB: pa3jinyaTh IOHATUS «TJIaBHas
noarpynna (Arpynma)» u «mnoboynas noarpynna (brpymma)y,

«MaJbley» U «OOJIBIINE) CpUOAbI

packpbiBaTh cMbica [lepuoanueckoro 3akona JI.M. Menneneena:
JACMOHCTPUPOBATH IIOHUMAaHUEC HGpHOJIH‘ICCKOfI 3aBUCHUMOCTH
CBOMCTB XMMHMYECKUX DJIIEMEHTOB OT UX IIOJIO)KEHUS B

Ilepnonnueckoi cucreme

COOTHOCUTh  O0O3HAuUEHUs, KOTOphIE UMEIOTCS B  TabIuIEe
«llepuoanueckass  cucrtemMa  XxumMuyeckux  snemeHtoB  J[.U.
MGHILGJ'IGCB3» C YHUCJIIOBBIMH XapaKTepI/ICTI/IKaMI/I CTpOGHI/Ifl aTOMOB
XUMUYECKHUX D3JIEMEHTOB (COCTaB W 3apsja sjapa, OOIIee YHCIIo

AJIEKTPOHOB U PACIPEAETICHUE UX 110 3JIEKTPOHHBIM CJIOSIM)

OMPCACIIATH CTCIICHb OKHUCJICHHUA DJIEMCHTOB B 6I/IHapHLIX

COECIUHEHUIX

3.7

ONPCACIIAITE BUJ XUMHUYECKON CBS3HU (KOBaJ'IeHTHaH nu I/IOHHaH) B

HCOPTaHNUYCCKUX COCIUHCHUAX



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

8 KUIACC

Kon
1

11

1.2

1.3

14

1.5

IIpoBepsieMblii 3JIeMEHT COlePKAHUS

HepBOHa‘-IaJIBHLIe XUMHWYCCKHUC ITOHATUA

[Ipeamer xumuu. Poiab XUMUM B KU3HU YEOBEKA. XUMUS B CUCTEME HayK.
Tena u BemecTBa. OU3NUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHHE

BCIICCTB

ITousTue o METOJaXx II0O3HAHUA B XUMHH. Yuctele BCIICCTBA U CMECH. Croco0kbl

pasziesieHus: cMecen

ATOMBI U MOJICKYJIBI. Xumuueckue diaeMeHThl. CHMBOIBI XHUMHYECKHX

OJICMCHTOB. HpOCTLIe H CJIOKHBIC BCIIICCTBA. ATOMHO'MOJ’IeKy.TISIpHOG YUCHUC

Xumudeckast popmysa. BaeHTHOCT aTOMOB XUMHUYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB. OTHOcuTENbHas  aTOMHas — Macca.
OtHocuTenbHasl MOJIEKyJsIpHas Macca. MaccoBasg [0JI1  XMMHUYECKOTO
AJIEMEHTA B COCMHEHUH

KonuuectBo BemectBa. Monbs. MomnsipHast macca. B3aumMocBsI3p KOJIMUYECTBA,
Macchl UM YHUCIIa CTPYKTYpHBIX €AMHHUIl BeulecTBa. Pacuyé€rel mo dopmynam

XUMHYECKUX COeIUHECHUN

1.6

1.7

DuU3NYECKUE U XUMHUYECKUE ABJICHUA. XUMHAUYECKas pPEeakuus U €€ MpU3HaKH.
3aKOH  COXpaHEHHMs]  MacChl  BEIIECTB.  XUMHUYECKHE  YpaBHEHMS.
Knaccudpukanus  XUMHYECKUX  peakuuid  (COSAMHEHUs,  Pa3lIOKCHUS,

3aMeIleHus], 0OMEHa)

XUMHYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C
npaBuiaMu paboThI B 1abopaTopuu ¥ mpuéMaMu oopamieHus ¢ 1ab0paTopHbIM
o0opyioBaHHEM, HM3Yy4YCHHE W OINHCAaHHE (U3UIECKUX CBOWCTB 0OpasIoB
HEOPraHWYECKUX BEIIeCTB, HaOmIoAcHHE (u3nvecknx (TUTaBJICHHUE BOCKA,
TasiHUE JIbJIa, PACTUPAHKE caxapa B CTYIKe, KHTIEHWE U KOHJICHCAIIUsI BOJIBI) U
XUMUYECKUX (FOpEHHE CBEYHM, TMPOKAJMBAHME MEIHON IMPOBOJIOKH,
B3aUMOJICCTBUE MeJla C KHCJIOTOW) SIBJICHHWM, HAOMIOJCHHE W OIHMCAHHE
MPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakiuil (pasjokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJIOPHAOM Oapus, pasIoKCHHE

ruapokcuaa meau(ll) mpu HarpeBanuu, B3aNMOICHCTBHE Kele3a ¢ pacCTBOPOM



com meau(11), nzydenne cnoco0oB pazeseHust CMecei (¢ TOMOIIBI0 MarHUTa,
bunbpTpoBaHMe, BBHIIAPUBAHHUE, NUCTUILIALUSA, XpoMaTorpadus), mpoBeneHue
OYUCTKH TIOBAPEHHON CONIM, HAOJIOJICHWE W OIHCaHUE pPe3yJIbTaTOB
MPOBEICHUS ONBITA, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MacChl, CO3/IaHUE

MoOJeJIe MOJIEKYJT (IIapOCTEePKHEBBIX )

2.1

2.2

2.3

2.4

2.5

Baxuerimue npencTaBuTeN HEOPraHMYeCKUX BEIIECTB

Bosnyx — cmech razos. CoctaB Bo3ayxa. Kucinopox — 371€MEHT M IIpocToe
BemlecTBo. HaxoxxaeHue kuciuopoaa B npupojie, pU3HUecKue U XUMHUYECKUE
cBoiicTBa (peakuun ropenus). Oxcunsl. [Ipumenenue kucnopona. CrocoOsl
MOJY4YEeHUs] KUCIIOpOJAa B J1abOpaTopuu M IMPOMBIIUIEHHOCTH. KpyroBopot

Kucinopoaa B npupoae. O30H — aoTponHas MoaupUKaMs KHCI0poaa

TermnoBoil 3¢ (dexkT XUMUYECKON peaknuu, TEPMOXHMHUYECKHE YpaBHEHUS,
9K30- M DHIOTEPMHUUYECKHE peakUuuu. TOIUINBO: yrojb U METaH. 3arpsi3HEHUE

BO3/yXa, YCUJICHUE NMapHUKOBOTrO 3 deKTa, pa3pylieHrne 030HOBOTO CIIOS

Bozopox — aiemeHT u npoctoe BemecTBo. HaxoxieHue Booposia B MPUpPO/IE,
du3uYecKe W XMMHUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOOBI IOIYYCHHSI.

Kucnotsl u conun
Monsipablii 00bEM ra3oB. PacuéTsl Mo XUMHUYECKUM YPaBHEHUSM

®dusnyeckue cBoWcTBa BOAbL. Boma kak pacrBoputens. PacTBOpsI.
HacepiieHHble 1 HEHACBILLIEHHBIE PACTBOPHI. PacCTBOPUMOCTH BELIECTB B BOJE.
MaccoBasg 11011 BeEIIECTBA B PACTBOPE. XUMHYECKHE CBOMCTBA BOJBI.
OcHoBaHnus. Poibs pacTBOpoB B NpUPOJE U B JKU3HU 4esoBeka. KpyroBopor
BOJbl B TMpHUPOJE. 3arpsi3HEHHE MPUPOAHBIX BOJA. OXpaHa U OYUCTKA

MPUPOIHBIX BOJT

2.6

2.7

2.8

Knaccudukanus Heopranmdecknx coeamHeHnid. Okcuubl. Kinaccudukarms
OKCHJIOB: coJieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(doTepHbIe) U
HecoseoOpasyromue. Homenknarypa okcugoB. dusnueckre M XUMHUYECKUE

CBOICTBA OKCHJIOB. HOJ'Iy‘-ICHI/Ie OKCHUI0B

OcHoBanms. Knaccudukanuss ocHOBaHWN: MIENOYM U HEPACTBOPHUMBIE
ocHoBaHMs. HomeHknatypa ocHoBaHMil. PU3NYECKUE U XUMUYECKHUE CBOMCTBA
ocHoBaHui. [loyueHne ocHOBaHUI

Kucnotel. Knaccudpukanus kucnor. Homenknatypa kuciot. Ousnueckue u
XUMHUYECKHEe CcBOMcTBa KucioT. Psanm aktuBHOCcTH MeTanioB H.H. bekerona.

HonyquI/Ie KHCIIOT



2.9

2.10

2.11

Comu. Homenknarypa coseil. @u3nyeckne U XMMUYECKHE CBOWCTBA COJICH.

IToyuyenue conen
['eneTHueckas cBsI3b MEXAY KJlacCaMM HEOPTaHUYECKUX COCTUHEHUIN

XUMHUECKUH HKCHEPUMEHT: KaueCTBEHHOE OIpeJesieHHe COACp KaHUs
KHCJIOpO/ia B BO3/AyXe, MOJMydyeHHe, COOMpaHue, pacrio3HaBaHUE U W3yUeHHE
CBOWCTB KHCIJIOPOJ1a, HAOJI0JJEHHE B3aUMO/ICHCTBHUS BEIIECTB C KUCIOPOAOM U
yCIIOBHSI BOSHUKHOBEHHUSI ¥ ITPEKpAIIeHHUs TOPEeHus (1oXKapa), 03HAKOMIJICHHUE C
o0Opa3llaMu OKCHAOB M ONHCAaHHE HUX CBOWCTB, MOJYy4YeHHE, COOMpaHue,
pacrno3HaBaHHE M MU3Y4YEHHE CBOWCTB BOJOpPOJAA (TOpEHUE), B3aUMOJAEHCTBHE
BOJIOpOAA c OKCUJIOM meau(ll) (BO3MOXHO HCII0JIb30BaHUE
BUJICOMATEpHAIOB), HAOJIOIeHUE 00pa3loB BELIECTB KOJUYECTBOM | MOJIb,
UCCIIeIOBaHHE OCOOCHHOCTEH  PACTBOPEHHMs] BEIIECTB C  PA3IUYHOM
pPacTBOPUMOCTBIO, MPUTOTOBIEHHUE PACTBOPOB C OMNPEACIEHHON MacCOBOM
J0Je pacTBOPEHHOIO BEILECTBA, B3aMMOJEHCTBHE BOABI C MeTaJUIaMU
(HaTpueM U KajblieM) (BO3MOXKHO MCIOJb30BaHUE BHUICOMATEPUATIOB),
OTIpe/ie]IeHuEe PacTBOPOB KHUCIOT M WIEJNOYEeH € MOMOLIbI0 HMHIMKATOPOB,
UCCIIeIOBaHHE 00pa3IOB HEOPTaHWYECKHX BEIIECTB PA3JIMYHBIX KIACCOB,
HaOJII0/IeHUEe M3MEHEHUs OKPACKM MHIMKAaTOpPOB B pacTBOpax KHUCIOT H
nienouel, u3yueHue B3aumoneicteus okcuaa meau(ll) ¢ pacrsopom cepHoit
KHCJIOTBI, KHMCJIOT C METaUlaMH, DPEaKUMHd HEeWTpaau3aluu, I[OoJydYeHUe
HEpacCTBOPUMBIX OCHOBaHHWI, BBITECHEHHWE OJHOIO0 MeTajla JPYyTUM H3
pacTBopa CoJd, pelieHre YKCIePUMEHTAIbHBIX 33/1a4 10 TeMe «Bakneimme

KJIACChl HEOPraHUYECKNUX COCINHEHUID)
Ilepnonnueckuii 3akoH u [lepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB

H.N. Menaeneea. CTpoeHre aTOMOB. XUMHUYECKas CBsI3b. OKUCIUTEIIBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIINN

3.1

3.2

[lepBbic TOMNBITKH KIACCU(PHUKAIUU XUMHYECKUX 3JIeMeHTOB. [loHsTHE O
IPyNIax CXOIHBIX JJIEMEHTOB (IIEIOYHbIC M HIEJIOYHO3EMEIbHBIE METAIIbI,
raJloTeHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIe 00pa3yioT amdoTepHbIe

OKCHUABbI U TUAPOKCHUBI

[lepuonnueckuii 3akoH. Ilepmonnueckas cucteMa XUMHUYECKUX 3JIEMEHTOB
AWM. MengeneeBa. KopoTkomepuonHass © UIMHHONIEPUOAHAS  (OPMBI
[Tepuoanueckoit cuctembl xumuueckux osieMeHtoB J[.M. Menpgeneena.
Ilepuonsl u rpynnbl. @U3HYECKHUI CMBICHI IOPAIKOBOIO HOMEPA, HOMEPOB

nepuoja v rpymIbl JIeMeHTa



3.3

3.4

3.5

3.6

3.7

Crtpoenue aromoB. CoctaB aToMHbIX siiep. M3oTomnbl. Dnexktponbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB TMepBBIX 20 XUMHUECKUX DJIEMEHTOB
ITepnonnueckon cucremsl .M. MenneneeBa. XapakTepuCTHKAa XUMAYECKOTO

3JIEMEHTA MO ero nosuoxeuuto B [lepuoanueckoit cucreme [I.11. Menneneena

3aKOHOMEPHOCTH M3MEHEHHUsI paJuyca aTOMOB XHMMHUYECKHUX 3IJIEMEHTOB,
METAUINYECKUX W HEMETAJUIMYECKUX CBOWMCTB IO TpynmnaM W MEPUOJaM.
3nauenue [leproanyeckoro 3akoHa u [lepuoanueckoil CUCTEMbI XUMHUECKUX
AJIEMEHTOB ISl Pa3BUTHA HaykHu W npakTuku. .M. MenzaeneeB — y4y€Hblid U

rpaxxiaHuH

Xumudeckas CBiI3b. KoBaneHTHas (HOJ'ISIpHaH n HCHOHﬂpHa}I) CBA3b.

3J'I€KTp00TpI/IIIaTCJ'IBHOCTI) XHMHYECKHX 3JIeMeHTOB. MloHHas CBI3b

Crenenb okucieHus. OKHCIUTESIEHOBOCCTAHOBUTCIBHBIC pPCaKuunu. Hpoueccm

OKHCJICHHS B BocCTaHOBJICHHA. OKUCIMTENIN U BOCCTAHOBUTEIIH

XUMUYECKUH SKCIIEPUMEHT: H3y4YeHHE OOpas3loB BELIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJICHCTBUE THUIPOKCHUIA ITUHKA C PACTBOPAMU KHUCIOT U
nienouei, MpoBEACHUE ONBITOB, MILTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-

BOCCTAHOBUTENIBHBIX pEaKluil (TOpEHUE, peakLuu pas3yioKeHUsl, COEINHEHU)



IMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHUS

1

11

1.2

1.3

2.1

IIpoBepsiemble TpeOOBAHMS K NPEAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI 0CBOEHHSI OCHOBHOM 00pa3oBaTe/IbLHOM
NPOrpaMMbl OCHOBHOI0 0011ero oopaszosanusit Ha ocHoBe ®I'OC

[IpencraBnenue:

O TI03HAaBaEMOCTH SABJICHHHA NPUPOABI, MOHUMaHHE OOBEKTHBHOMN
3HAaYUMOCTH OCHOB XMMHUYECKON HAyKU KaK 0OJACTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIell KyJIbTyphl M MPaKTHYECKON
JEeSTeNTbHOCTH YENOBEKa B YCIOBHUAX COBPEMEHHOTO OOIIEeCTBa;

IMOHMMAHHUEC MECTa XUMHUH CPEAN JPYTIUX CCTCCTBCHHBIX HAYK

0 HAYYHBIX MCTOAAX IMO3HAHUSA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOJAaX HMCCICAOBAHUA BCIICCTB H H3YUYCHHA
XHUMHUYCCKUX peaKHI/If/'I; YMCHHUEC HCIHOJB30BATH MOACIU  IJId

00BsICHEHUS CTPOCHUS aTOMOB U MOJICKYJI

0 cdepax podecCHOHATBHOMN NEeSITeTPHOCTH, CBSI3aHHBIX C XUMHEH
U COBPCMCHHBIMU TCXHOJIOTUAMHU, OCHOBAHHBIMH Ha NOCTHIKCHUAX
XHUMHUYECKON HAyKH, YTO MO3BOJHUT OOYYAIOIIUMCSl pacCMaTPHUBATh
XUMHUI0O Kak cdepy cBoer Oymymer  mpodecCHOHAIbHOU
JESTENbHOCTH W  CJellaTh OCO3HAHHBIM BBIOOP XUMHUH Kak
npoUIBLHOTO MpeAMeTa MPH TepexoJe Ha YPOBEHb CPEIHETO

oO1mero oopa3oBaHus

Branenne cucreMoll XMMHUYECKMX 3HAHUM UM yMEHUE IPUMEHSATH

CUCTCEMY XUMHUYCCKUX 3H3,HHI>1, KOTOpas BKIIIOYACT:

BaXHEHIITNE XUMHUUYECKHC TOHITHS: XUMHYCCKHI DJICMCHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIOKHOE BEIECTBO, OJJHOPOHAS U
HCOAHOPOJHAsA CMCCb, OTHOCHUTCIIBHBIC ATOMHAAd W MOJICKYJIIpHAad
MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAss Macca, MOJISIPHBIHA
00bEM, OKCHJ, KHCIOTa, OCHOBAHHUE, COJIb (CpeAHss), XUMUYECKas
peaKkiys, peakuuu COCTUHEHHUS, PEaKIUH Ppa3lIOKEHHS, PEaKIHu
3aMeIlEeHHUs], PeaKIUi OOMEeHa, TEIUIOBOM A(QEKT peakiyu, 3K30- U
SHJOTEPMHUUYECKHE PEAKIUH, PacTBOP, MAcCOBas JOJSI XUMHIECKOTO

9JICMCHTAa B  COCAUWHCHUH, MACCOBasA JOJId U  IMPOUCHTHAA



2.2

2.3

KOHIICHTpALKs BELIECTBA B PACTBOPE, PO aTOMA, JIEKTPOHHBIH CII0M
aToma, aToMHasi OpOuTanb, PaguyC aToMa, BaJIEHTHOCTb, CTEIEHb
OKHCJICHHS, XUMHYECKas CBSA3b, FJIEKTPOOTPULIATEIbHOCTD, MOJIPHAs
U HENOJISIpHAs KOBAJICHTHAsl CBsI3b, MOHHAS CBSI3b, METAJUIMUYECKAast
CBSI3b, KpUCTANINYECKas pelIETKa (aTOMHasl, MOHHAsI, MEeTaJITMYecKasi,
MOJIEKYJISIPHAs1), MOH, KaTUOH, aHUOH, 3JIEKTPOJIUT U HEIEKTPOJIUT,
ANIEKTPOJIMTUYECKAs JUCCOLMAIMs, pPEaKUUd HMOHHOIO OOMEHa,
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLHUU,  OKHUCIUTEIb U
BOCCTAHOBUTENIb, OKHUCJIEHWE M BOCCTAHOBJICHHE, 3JIEKTPOJIU3,
XMUMHYECKOE pPaBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE PEaKIUH,
CKOPOCTh XUMHUYECKOW peakuuu, karamuzarop, I[IJIK, kopposus
METAJUIOB, CILIABbI

OCHOBOIIOJIArarolUe 3aKOHbl XMMMH: 3aKOH COXpPaHEHMsI MAacChl,
nepuonnyeckuii 3akoH J[.M. MenzaeneeBa, 3aKOH INOCTOSHCTBA
COCTaBa, 3aKOH ABOTajJpo

TEOpUM  XUMHHM:  aTOMHO-MOJIEKYJsIpHasT  TEOpHUs,  TEOpHs

BHGKTPOHI/ITH‘ICCKOfI JUucconuanumn

3.1

3.2

3.3

3.4

Brnanenune ocHOBaMM XMMUYECKON IPaMOTHOCTH, BKITFOUAIOILICH:

YMEHUE TMPaBWJIBHO HCIIOJIB30BaTh HW3yUEHHBIE BEIIECTBA U
MaTepuaibl (B TOM YHCIIE MUHEpajbHble yIOOpEHUs, METaulbl U
CIUIaBBI, TPOIYKTHl IepepaboTKH  MPHUPOJHBIX  HCTOYHHUKOB
YTIE€BOAOPOAOB (YIJis, MPUPOAHOTO ra3za, HeTH) B OBITY, CETLCKOM
XO34HCTBE, HA TPOM3BOJCTBE W TOHWMAHHWE 3HAYCHHUS IKHUPOB,
OenKoB, YIJIEBOAOB JJIsI  OpraHM3Ma  YEJIOBEKa;  yMEHHE
MIPOTHO3UPOBATH BIUSHHE BELIECTB M XUMHUECKUX IPOLIECCOB Ha

OpPTaHM3M YEJIOBEKA U OKPYKAIOLIYIO IPUPOJHYIO CpELy

YMCHHUC HUHTCTPHUPOBATD XUMHWYCCKHUC 3HAHHA CO 3HAHUAMH APYTIUX

y4eOHBIX IPEAMETOB

HaJIMYKE OMbITa paboThI C PA3TUUYHBIMU UCTOYHUKAMHU HH(POPMALIUU
0 XUMHH (Hay4yHasi U HAy4YHO-TIOMYyJISIpHAs JHUTEpaTypa, CIOBapH,
CIPAaBOYHMKH, UHTEPHET-PECYPCHI)

yMeHHE OOBEKTHBHO OLIEHMBATh WH(GOpPMAIMIO O BEIIECTBaX, UX

MpEeBpalIeHUSIX UM MPAKTUYECKOM TMPUMEHEHMHM U YMEHHUE

HCIIOJIB30BaTh €€ s pemiCHusd y‘-IC6HO-H03HaBaTCJ'ILHBIX 3aga4



7.1
7.2

Brnanenune ocHOBaMu MOHATHUHHOIO amnmapaTta U CUMBOJIWYECKOTO
SI3bIKa XUMUU JIJIS1 COCTaBIICHUsI POPMYITT HEOPTraHMYECKHUX BEIECTB,
YPaBHEHUM XHMHUYECKUX pPEaKIMi; OCHOBAMH XHUMHUYECKOU

HomeHknatypsl (IUPAC u TpuBnaibHOi)

YMeHue 00bACHATh CBS3b MOJIOKEHUS dJeMeHTa B [lepruonnyeckoit
CHUCTEME C YHCJOBBIMH XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB
XUMHUYECKUX DJEMEHTOB (COCTaB M 3apsj sAapa, OOIIee YHCIIOo
AJIEKTPOHOB), pPAclpeAeEeHUEM 3IJIEKTPOHOB IO SHEPreTHUYECKUM

YPOBHAM aTOMOB IICPBLIX TpéX MCpUOJ0B, KaJIUs U KAJIbIIUA

[IpencraBnenne 0O  MEPUOAMYECKOM  3aBHCUMOCTH  CBOMCTB
XUMUYECKUX JJIEMEHTOB (paJlyc aToma, 3JIEKTPOOTPUIIATEILHOCTH ),
MPOCTBIX M CIIOXKHBIX BEIIECTB OT IOJIOXKEHUS JJIEMEHTOB B
[lepuonnueckoit cucreme (B MaiblX TMEpUOAAX U TJIABHBIX
MOATPYNIax) 1 3JEKTPOHHOTO CTPOCHHUS aTOMa

YMmenue knaccuuiupoBarh:

XUMHNYCCKHNE DJICMCHTBI

HCOPTraHNYCCKUEC BCIICCTBA

7.3

8.1

8.2

8.3
8.4

9.1

9.2

XUMUYECKUE PEaKIIUU

YMeHHe onpenensirTh:

BaJICHTHOCTh U CTENICHb OKUCICHHSI XUMUYECKHUX JIEMEHTOB, 3apsij
HMOHA

BHUJI XUMHUYECKOM CBS3M W THUIl KPUCTAJUIMUECKOU CTPYKTYpbl B
COCJIMHEHMSIX

XapakTep Cpeibl B BOJHBIX pAaCTBOPAX BEIIECTB (KUCIOT, OCHOBAHMI)
OKHUCJIUTENb U BOCCTAHOBUTEIb

YMeHne XapakTepu30BaTh GU3NIECKHE M XUMUYECKHE CBOMCTRA!
MPOCTBIX BEMIECTB (KUCIOPOJA, O30H, BOJOPOX, rpadur, anmMas,
KpeMHHi, a30T, ¢ocdop, cepa, XJIOp, HATPUN, KaIUA, MaTrHHMH,
KaJIbIIUH, aJTFOMUHUM, JKeJe30)

CIIO)KHBIX BEIIECTB, B TOM YHUCJIE HMX BOJHBIX PAacTBOPOB (BOa,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOJAOPOJ], OKCHIBI U THUIPOKCHUIBI
metamuioB |-llA rpynn, amomunus, meau (Il), uunka, xenesa (Il u

I11), oxcuast yrnepona (11 u 1V), kpemuus (1V), azota u pocdopa (111



u V), cepol (IV u VI), cepnucras, cepHas, a30TUCTas, a30THas,
dochopHas, yroipHas, KpeMHHEBasE KUCIOTA U UX COJIM)
IPOTHO3UPOBATh U  XapaKTepuU30BaTb CBOWCTBA BEIECTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHUA, IPHMMCHCHUE BCHICCTB B

>3 3aBUCUMOCTH OT HMX CBOWCTB, BO3MOXXHOCTh IPOTEKAHHUS
XUMHYCCKHUX TIPEBPAIICHAN B PA3IMYHBIX YCIOBHIX
10 YMeHHUE COCTABIISITh MOJICKYJISIPHBIC M HOHHBIC YPAaBHCHUS PEaKIUH,
B TOM YHCJIE:
10.1 peakIuii HOHHOTO OOMeHa
10.2 OKHCJIUTEIIPHO-BOCCTAHOBUTEIBHBIX PEAKIIHMA
10.3 WUTIOCTPUPYIOMINX XUMUYECKHE CBONCTBA H3YYEHHBIX KIIACCOB
' (Tpymnim) HEOPraHUYECKUX BEIIECTB
104 MOATBEPKIAIOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEKIY HUMU
11 YMeHnue BHIYUCIATH (IPOBOAUTE PACUETHI):
111 OTHOCHUTENFHYI0 MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJTF0O XUMHUYECKOTO DJIEMEHTA B COCTUHCHHIH
11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B paCTBOPE,
11.3 KOJIMUYECTBO BEIIECTBA U €T0 MacCy, 00beM ra3oB
114 M0 ypaBHEHUSM XHMHUYECKUX PEAKIUN M HAXOAWTHb KOJIHYECTBO
' BelIeCTBa, 00BEM U Maccy peareHTOB WM MPOYKTOB PEaKIIuU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMM  METOJIaMH  HAy4YHOrOo TO3HaHus (HabmroleHue,
191 U3MEepEeHHe, HYKCIIEPUMEHT, MOJICIIMPOBAHIE) TIPU U3YUCHUN BEIIECTB
' U XUMHYCCKHUX SIBJICHUH; YMEHHE C(HOpPMYIHpOBaTH MPOOIeMy U
MPEJIOKUTH IMMyTH €€ peIIeHuUs
129 Oe3omacHOil pabOThl ¢ XMMHYECKMMHU BEIIECTBAMHU, XUMHUYECKOU
' MOCYJI0¥ M J1a0OpaTOPHBIM 000PYT0BAHHEM
MpaBUIaMu 0e301acHOTO oOpareHus c BEIIIECTBAMH,
UCIIONIb3YEMBIMU B TIOBCETHEBHOM KM3HU, MTPABUIIAMHU TTOBEJCHUS B
123 LEeNsIX cOepeXeHMsl 370pPOBbsl U OKPYIKAIOUIEH MPUPOAHON CpPEIbl;

MMOHUMaHUeE Bpena (OMacHOCTH) BO3IEUCTBUS HA )KUBbIE OPTraHU3MbI
onpeaeneHHbIX BEIIIECTB, crmoco0oB YMEHBIIEHUS "

MpeaoTBpalICHUA UX BPECIAHOTO BO3JICHCTBUSI




13

131

13.2

13.3

Hamune IMMPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUA

CICAYIOMUX XUMHUYICCKUX SKCIICPUMCHTOB:

HU3YUCHUC n OIIMCaHHC (1)I/I3I/IIIGCKI/IX CBOMCTB BCIICCTB,
O3HaAKOMJICHHUEC C (1)I/I3I/I‘IeCKI/IMI/I U XUMHWYECCKUMHU ABJIICHHUSAMU, OIIBITHI,

HINTIOCTPUPYIOIUC TPU3HAKU IIPOTCKAHHUA XUMUUCCKUX pCaKL[I/Iﬁ
HU3YUCHUC CII0CO00B pa3aciicHud cMmecen

IMOJIY4YCHHUC KHUCIIOPOJa MW H3YUYCHUC CTIo CBOﬁCTB; IMOJIYYCHHUC
BOAOPOa U UBYUCHUC €TI0 CBOfICTB; MOJIYUYCHHC YTJICKUCIIOIO ra3sa u
HU3YUYCHUE C€TO0 CBOI\/'ICTB; IMOJIYUYCHHNEC aMMHaKa MW M3YUCHHUC €TI0

CBOWCTB

134

135

13.6

13.7

13.8

14

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIEH

paCTBOpéHHOFO BCIICCTBA

IPUMEHEHHE  MHAMKATOpoB  (JlaKMyca,  METHJIOpaHXka U
benondranenna) sl ONpeeNeHusl XapakTepa cpellbl B pacTBOpax

KHCJIOT 1 H.ICJ'IO‘IGﬁ

WCCIIEZIOBAHUE M OINMCAHWE CBOWCTB HEOPraHUYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB; U3yUYEHUE B3aUMOACUCTBHSI KUCIIOT C METAJLUIaMH,
OKCUJAMH  METAJUIOB,  PACTBOPUMBIMH W  HEPACTBOPUMBIMH
OCHOBaHUSIMH, COJISIMU; IIOJIyYEHHE HEPACTBOPUMBIX OCHOBAHMI;
BBITECHEHME OJHOTO METajula JpyrMM U3 pacTBopa COJIH;
UCCIIeIOBaHNEe aM(POTEPHBIX CBOWCTB THIPOKCHIOB ATIOMHUHHS U

OHMHKa

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 I10 TEMaM: «OCHOBHBIE KJIaCChI
HEOPTaHNUYCCKUX COCI[PIHCHPI?I»; «aﬂeKTpOHI/ITI/I‘-IeCKafI
JUucconuanus, «Baxnenmuye HeMETaIIbl M HX COCAUHCHUA,

«Baxuelne MeTaIbl U UX COSTUHECHUA

XUMHUYECKHE  DKCHEPUMEHTHI,  HWUIIOCTPUPYIOIIUE  TPU3HAKU
MPOTEKAHUS PEAKIM NOHHOTO 0OMEHA; KaYeCTBCHHBIC PEaKInu Ha
MPHUCYTCTBYIOIIKME B BOJHBIX PAcTBOpPaX HOHBI: XJIOPUI-, OpOMHI-,
wonun-, cyinbdar-, ¢ochar-, xapOoHAT-, CHIHKAT-aHUOHHI,
THJIPOKCHI-UOHBI, KATHOHBI AMMOHUSI, MAarHUS, KaJIbIUs, A TFOMUHUS,

xenes3a (2+) u xenesa (3+), menu (2-+), MUHKA

VYmMmeHnue:



141

MPEJCTaBIATh PE3YyJbTaThl SKCIEPUMEHTa B (OpME BBIBOJOB,
JI0Ka3aTeIbCTB, I'paMKOB M TaOJNUI] M BBIABIATH SMIUPUUYECKUE

3aKOHOMEPHOCTHU

14.2

yCTaHaBJIMBATh CBA3H MCXKIAY PpE€aIBHO Ha6J'IIOI[aeMBIMI/I
XUMHUYCCKUMU ABJICHUSIMU W TIpOLECCaMH, MPOUCXOAAINIUMU B

MaKpo- U MUKPOMHUPE, 00BACHATh IPUUNHBI MHOTOOOPA3Hsl BEIIECTB



HNEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIeMEHT COACPKAHMS
1 [TepBoHavYaIbHBIC XUMUYECKUE TTOHSATHS
1.1 Yucteie BemecTBa 1 cMecu. CriocoObl pa3zeneHus cmeceit
12 ATOMBI W MOJEKyJbl. XUMHUYECKHE 3JIeMEHTbl. CHUMBOJIBI XMMHYECKUX
' 351eMeHTOB. [IpocThie U C0XKHBIE BELIECTBA.
13 Xumuyeckass ¢opmyna. BaleHTHOCTh aTOMOB XHUMHUYECKHX DJIEMEHTOB.
' CrerneHb OKUCIICHUS
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAas aTOMHas Macca.
1.4 OtHocuTeNnbHas MOJIEKYJIsIpHast Macca. MaccoBast J0J1s1 XUMHUYECKOTO JIEMEHTa
B COEJIMHEHUU
15 KonuyectBo BemectBa. Monb. MonsipHas Macca. MomsipHbiii 00bEM Ta30B.
' B3anMocBs3p KOIM4eCcTBa, MaCChl M YMCIJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
16 ®u3znyeckre U XMMHUYECKHE SIBIICHHUs. XUMUYECKasl peakuus U €€ IMpPU3HAKHU.
. 3aKOH COXpaHEHMsI MacChl BEIIECTB. XUMHUECKUE YPaBHEHUS
5 Ilepnonnueckuil 3akoH U lleproanyeckas cuctemMa XMMHUYECKUX JIEMEHTOB
.. Menneneea. CTpoeHHe aTOMOB
[Tepuonnueckuii 3akoH. [lepuoguueckas cucTEMa XUMHUYECKHUX HJIEMEHTOB
2.1 .. Menneneesa. Ilepuoasl u rpymnmbsl. OU3HUECKU CMBICH MOPSIKOBOIO
HOMEpPA, HOMEPOB MEPHUOJA U TPYNIIbI FJIEMEHTA
Crpoenne atomoB. CocTtaB aToMHbBIX siaep. M3oromnel. DnekTponsl. CTpoeHue
2.2 AJIEKTPOHHBIX 000JI04eK aToMOB TMepBbIX 20 XHMHUYECKHX DIEMEHTOB
[Tepuonnueckoit cucremsl .M. Menaeneena
3aKOHOMEPHOCTH B U3MEHEHUH CBONMCTB XMMHUECKUX 3JIEMEHTOB MEPBBIX TPEX
MEepUOAOB, Kalus, Kaiuplus (pagudyca aToOMOB, 3JIEKTPOOTPUIATEIbHOCTH,
2.3 METAJIMYECKHUX M HEMETaJNIMYeCKMX CBOMCTB) M HX COEAMHEHUH B
COOTBETCTBUHM C IIOJIO)KEHHEM »3jieMeHTOB B Ilepuoauueckoil cucreme u
CTPOEHHEM HX aTOMOB
3 CrpoeHue BemecTna
Xumuueckass cBs3b. KoBaneHTHas (mosisipHasi W HEMOJIApHAs) CBS3b.
3.1 OJIEKTPOOTPULIATETLHOCTh ~ XMMHYECKUX  3JeMEHTOB. loHHast  CBs3b.

Meranmnnueckas CBSI3b



3.2

Tunsl KpUCTAJUIMYECKUX pPEMIETOK (aToMHasi, WOHHAs, MeTaJIM4ecKast),
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKH U BUA

XUMHUYECKOU CBA3U

4.1

4.2

4.3

Baxwuerime mnpeacTaBuTeNM HEOPraHMYECKHX BellecTB. HemeTamibl U ux

coequHeHMs. MeTaibl U UX COeIMHEHUS

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX COEIWHEHUH: OKCHIIOB
(coneobpa3ytomue: OCHOBHBIE, KHUCIIOTHBIE, am(poTepHbIC) u
Hecoseo0pa3yrome; OCHOBaHHMW (IIENOYM W HEPacCTBOPUMBIC OCHOBAHUS),
KHCIIOT (KHCJIOpOJICOAepKalue ¢ OeCKUCIOPOJHbIE, OJHOOCHOBHBIE H
MHOTOOCHOBHBIE); COJIEH (CPEeTHUX U KHCIIBIX)

dusnueckre W XUMHUYECKHE CBOWCTBAa TMPOCTHIX BEIIECTB-HEMETAIIOB:
BOJIOPO/1a, XJIOpa, KUCIOPO/a, CEPhI, a30Ta, pochopa, yriaepoia, KpeMHHS
dusnueckue U XMMHUYECKHUE CBOUCTBA MPOCThIX BCUICCTB-MCTAJIJIOB: JIMTHA,

HaTpus, KaJiusd, Marausd U KaJlblWs, aJJlOMUHUA, XKEJIC3a. BHGKTPOXI/IMI/ILIGCKI/Iﬁ

P HAaPSDKEHUM METAJIIIOB

4.4

®Ou3nyecKue U XUMUUECKHIE CBOMCTBA BOOOPOIHBIX COGI[I/IHCHI/Iﬁ HCMCTAJJIOB:

XJIOPOBOIOPOIa, CEPOBOAOPO/IA, AMMHAKA

4.5

4.6

4.7

4.8

4.9

4.10

411

dusnveckue ¥ XMMHUUYECKHE CBOMCTBA OKcHIOB HemetayuioB: cepsl (1V, VI),
asora(ll, 1V, V), pocdopa(lll, V), yraepona(ll, 1V), kpemuusi(1V). ITonyuenue
OKCHJIOB HEMETAJUIOB

Xumnueckue cBoiictBa okcuaoB: MetawioB |A-IIA rpymn, munka, menu(ll) u

xenesza(ll, 111). [Tonydenue okcuaoB METAILIOB

XUMHUYECKUE CBOWCTBA OCHOBAHUN U aM(OTEPHBIX I'MJIPOKCUIOB (Ha puUMepe
THAPOKCUIIOB QJIIOMUHHUA, JKeye3a, [uHKa). [lomydeHne OCHOBaHUW U
aM(OTEepHBIX THIPOKCUIIOB

OO01e XMMHUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOAOPOAHOM, CEPOBOJOPOIHOM,
CEepPHHUCTOM, CEpPHOMU, a30THOM, (ochOpHO, KpeMHHUEBOU, yroibHOU. Ocolbie
XMMHUYECKHE CBOMCTBA KOHLIEHTPUPOBAHHONH CEpHOW M a30THOW KHCIOT.
[Tomyuyenue kuciaot

OO0ume xuMHUYeCcKre CBOMcTBa cpeHux coineil. [lomyuenue comneit
[Tonyuenue, cobupaHue, paclio3HaBaHUE BOAOPOJA, KHUCIOPOAd, aMMHUAKa,
YIJIEKHUCIIOro Ta3a B 1abopaTopuu

HOJ'Iy‘{eHI/IC aMMHUakKa, CCpHOfI M a30THOM KHCJIOT B IIPOMBINIIICHHOCTH. O6H_II/I6

CHOCOOBI OTYYSHHS METAJIIOB



4.12

I'eneTmueckas cBSI3b MCXKAY KilaCCaMU HCOPTraHNICCKUX COG)II/IHGHI/II\/’1

XUMUYECKUE PEAKIUU

5.1

5.2

5.3

5.4

5.5

Knaccugukanus XuMHYECKUX peakifii Mo pa3IudyHbIM IPU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIUM BEIIECTB, IO TEIUIOBOMY 3(QeKTy, Mo

M3MCHCHHIO CTCIICHEH OKHMCICHUS XUMHUUECKUX DJICMCHTOB

TermnoBoil 3 ¢eKT XUMHYECKOH peakIuH, TEPMOXHMUYECKHE YpPaBHEHHUS.
DK30- ¥ SHIOTEpPMUYECKHE peakuuu. TepMOXUMUYECKHE YPABHEHHUS
OKHCIUTEBHOBOCCTAHOBUTEIIBHBIE peakiuu. OKUCIUTENHN U BOCCTAHOBUTEIIH.
[Tpomiecchl  OKMCIIEHMsI M BOCCTAHOBIICHHs.  OJEKTPOHHBIM  OanaHc
OKHUCJINTEIbHOBOCCTAHOBUTEIBHON PEAKLIUN

Teopus anekTposnTHYecKor nucconrannn. KatnoHsl, aHHOHBI. DIEKTPOIUTHI
¥ HEeANEKTPOIUThL. CUIIbHBIE U clla0ble 371eKTPOIUThl. CTeNeHb TUCCOIMALINN
Peakiuu noHHOTO OOMeHa. YCIOBUS MPOTEKaHUs PeaKkIUid MOHHOTO oOMeHa,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIE YPABHEHUS PEAKIINM

XUMUS U OKpYy’Karomas cpeaa

6.1

6.2

6.3

6.4

6.5

BemectBa m Marepuansl B IIOBCEJHEBHOM JKHM3HM 4eloBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMHUYECKHUX peakuuid B jabopaTopuu U OBITY.

HepBasl nmomMouib nMpu XUMHUYICCKUX 0KOrax M OTpaBJICHUAX

XHWMHYECKOE 3arpsi3HEHUE OKpY’Karolled cpeabl (KUCIOTHBIE — JOXKAH,
3arpsi3HEHUE TOYBBI, BO3yXa M BOJOEMOB), CIIOCOOBI €ro MperoTBpAICHUs
[IpenensHass nomyctumasi koHueHTpauus BemectB (IIK). Ponp xumum B
pELICHUH DHKOJOTHMYECKUX mpobieM. YcuieHue NapHUKOBOro 3¢ddekra,

pa3pylieHHue 030HOBOTO CJIOSI

[Tpumenenue cepsl, azoTa, hocdopa, yriepoaa, KpEMHUS U UX COSAMHECHUN B
ObITY, MEAMIIMHE, MPOMBIIUIEHHOCTH M CeIbCKOM Xo3sicTBe. IlpuMenenue
METAJJIOB U CIUIABOB (CTallb, YyI'YH, IIOPAIOMUHHUI, OpoH3a) B OBITY U
MPOMBINIICHHOCTH UX coeaquHeHui. [lonaTrue o Koppo3uu MeTamioB, OCHOBHbBIE
CHOCOOBI 3aLIUTHI UX OT KOPPO3UHU

[TpupoaHble MCTOYHHUKH YTIIEBOIOPOJOB (Yrojib, HNPUPOAHBIA Ta3, HEDTH),
MIPOIYKTHI X MepepadboTku (OEH3MH), UX POJIb B OBITY ¥ MPOMBIILICHHOCTH
[lepBoHavanbHbIe MOHATUS 00 OPraHUYECKUX BEIHIECTBAX KAaK O COEAMHEHUSIX
yriepoa (MeTaH, 3TaH, STUJICH, alleTUJIECH, STaHOJ, TIUIEPHH, YKCYCHAs! KUCIIOTA).
[ToHsiTHe 0 OMOTOrMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, ONIKaX, yIriaeBoaax — U ux

PO B ) KU3HU YCIIOBCKA



PacuéTsr:

7.1 1o (opMysIaM XUMHYECKHX COEIUHEHHH
7.2 Macchl (MaccoBOi) J0JIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMUYECKHM ypaBHEHHSIM



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






