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HOACHUTEJIBHAA 3AIIMCKA

[IporpammMa 1O XMMUM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
COCTAaBJIECHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHUS OCHOBHOM
00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHus, MPEICTABICHHBIX
B ®I'OC OO0OO, Ha ocHOBe (emepanpbHO paboueld MPOrpaMMbl BOCIIUTAHUS U C
y4€TOM  KOHIIENIIMU  TMpernojaBaHusi y4deOHoro mpeamera «XUMHUS» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit ®denepanuu, a Takke Ha OCHOBE
Metoauyeckux peKOMEHJAlMi 10 CO3/aHuil0 U (YHKIMOHUPOBAHUIO B
0011e00pa30BaTEIbHBIX OPTaHU3AIMIX, PACTIONOKEHHBIX B CEIbCKOW MECTHOCTH U
MaJIbIX TOPOJIax, IIEHTPOB 00pa30BaHMsI €CTECTBEHHO-HAYYHOM U TEXHOJIOTUYECKOU
HaIpaBJIeHHOCTEN («Touka  poctay) (YTBepkaeHbl  pachopsiKeHUEM
MunucrepctBa npocsenieHus Poccuiickoit @enepauuun ot 12 suBaps 2021 r. Ne
Po)

[Iporpamma mo xumuu Aa€T MPEIACTABICHUE O MENsX, OOIel cTpaTeruu
oOy4yeHHsi, BOCHHUTAHUS U Pa3BUTHUS OOYYAIOIMIMXCA CPEACTBAMU y4eOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTeNIbHOE MPeMETHOE coJiepKaHue,
npeaycMaTpuBaeT paclpesielieHne ero Mo KiaccaM M CTPYKTYpUpPOBaHHE IO
pazienaM M TEeMaM TMPOrpaMMbl MO XUMHUHU, ONPENENACT KOJUYECTBEHHBIE H
KAueCTBEHHbIC XapaKTepUCTUKHU CoZIepKaHUs, PEKOMEHAYEMYIO
MOCJIEI0OBATEbHOCTh  W3YYEHHUS XUMHUU C YUYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBs3€H, JIOTUKM y4yeOHOro Impoiecca, BO3PACTHBIX
0COOCHHOCTEM  OOydYarolmuxcs, ONpeAessieT BO3MOXHOCTH —MpeaMera  JiJis
peanuzanuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOU 00pa3oBaTelIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TaKKe TPeOOBaHHM K
pe3yibTaTamM 00y4YeHUsI XUMUU Ha YPOBHE LieJiel U3yUYeHHUs MpeMeTa U OCHOBHBIX
BUJIOB Yy4E€OHO-IIO3HABATEIbHOM JEATEIHHOCTU OOYYalolerocs I0 OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHUWE XHUMHUHM CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHHS MHPOBO33PEHUS
oOydarorierocsi, ero MnpejcTaBiIeHUN O MaTepUaTLHOM E€IMHCTBE MUPA, BAXKHYIO
poJib UrparoT (OpMUPYEMbIE€ XUMHEH NPEICTaBICHUS O B3aMMOIPEBPAIICHUSIX
SHEPruu W 00 SBOJIIOIMU BEIIECTB B MPUPOJAC, O MYTIX PEIICHUS TII00aTbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUSI UEJIOBEUECTBA — CBHIPbEBOM, SHEPrETUUYECKOM,
MUTICBOM M SKOJIOTUYECKON O€30acHOCTH, MTPOOIIEM 3IPaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIOCOOCTBYET  peaju3alldd  BO3MOXKHOCTEM  JJiE  CaMOpa3BUTUA U
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 00111el U (YHKIIMOHAIBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (POpPMUpOBAHWE MBINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HaBBIKOB HMX CAMOCTOSITEIHHOW  y4eOHOW  JEsTeNbHOCTH,



AKCIIEPUMEHTAJIbHBIX W MCCIEIOBATEIbCKUX YMEHHMM, HEOOXOAMMBIX Kak B
MIOBCEITHEBHOM JKM3HU, TaK U B MPOGECCHOHATBLHON A TENbHOCTH;

3HAKOMUT CO CHEUM(PUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJbIBAE€T OCHOBBI
LEJIOCTHOTO B3IJISI1a HA €UHCTBO MPUPOABI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B GOpMHUPOBAHUHU €CTECTBEHHO-HAYUYHON TPaMOTHOCTH 00YYarOIIUXCS;

croco0CcTByeT (OPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOI BKJIAJ B 3KOJOTHYECKOE
o0Opa3zoBaHue 00yUaIOIIUXCSl.

Jlanuple HampaBiieHUS B OOYYEHMH XHMHMHM OOECHEYHMBAIOTCS CHEeUpUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIA  SIBJISIETCS  MEJaroruyecku
aJanTUPOBAHHBIM OTPAKEHHEM 0Aa30BOIM HAYKH XMMHUU Ha OINPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumumn Ha ypoBHE OCHOBHOTO 00IEero 00pa3oBaHUSI OPUEHTHPOBAH HA
OCBOCHHME OOYYarOUIMMUCS CHCTEMbl MEPBOHAYAIbHBIX MOHSATUNW XWMHUH, OCHOB
HEOPraHWYEeCKOM XUMHUU U HEKOTOPBIX OTAENbHBIX 3HAYUMBIX [OHSATUN
OPraHUYECKON XUMHH.

CrtpyKkTypa coiepxaHHsl NporpaMMbl M0 XUMUU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 mnozaxoaa kK €€ usydeHuro. CoaepkaHue CKIaAbIBAECTCS U3 CHCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI MOHATUN O XUMHUYECKOU
peakuuu. OO0e H3TH CUCTEMBI CTPYKTYPHO OpPraHU30BaHbl 1O IPHUHIMILY
NOCJIEOBATENBHOIO Pa3BUTHUS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuonnueckoro 3akona /1. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHUS O CTPOEHUU aTOMa U XUMUYECKOH CBA3H;

— TpeAcCTaBleHUN 00 JIEKTPOJIUTUYECKON JUCCOLMAIMM BELIECTB B
pacTBopax.

Teopernyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HMIIUPHUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATENBHO OT OJIHOTO
YPOBHS K IPYTOMY, BBITIOJIHSASA (DYHKIIUU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS M BO3MOXKHOCTEN NMPAKTHYECKOr0 MPUMEHEHMS ¥ NIOJIy4EHHS N3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUHU  CHOCOOCTBYET  (HDOPMHPOBAHUIO
NPEACTABICHNS] O XUMHUYECKON COCTABIISIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOW MpHUPOJbl, LIEHHOCTHOTO OTHOUIEHUS K HAayYHOMY 3HAHHUIO U
METO/IaM TNO3HaHUs B Hayke. V3ydyeHHe XMMHHM NIPOUCXOJIUT C NPHUBIICUYEHUEM
3HAHUM W3 paHee M3YUYCHHBIX Y4eOHBbIX NpeaMeToB: «OKpYyKalomMuid MUpPY,
«buomorus. 5-7 kimacce» u «dusnka. 7 Kiacey.



[Ipy wu3yyeHHUM XUMHHM TPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMUYECKON HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUUYECKOU
NEATEIbHOCTH YEJOBEKAa M KaK OJHOIO W3 KOMIIOHEHTOB MHUPOBOUW KYJBTYPHI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMHUPOBAHUU CHCTEMbl XHMHUYECKHX
3HAHUW — Ba)KHEUIINUX (PaKTOB, MOHATHM, 3aKOHOB U TEOPETUUYECKUX TMOJIOKECHHUM,
JOCTYIHBIX 00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
npUOOIIEHNM K HAy4YHBIM METOJaM TIO3HAHWS TPU H3YYECHUU BEIICCTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUH U PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHWH B Y4YeOHO-IO3HABATEIIbHOW M Yy4eOHO-UCCIIEeI0BATEIbCKON
NEeSATEeNbHOCTH, OCBOCHMM NpaBWil 0O€30MaCHOrO OOpallleHHs C BEIIeCTBAMHU B
MTOBCEHEBHOM KU3HMU.

[Ipu M3yueHnn XUMUM HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs BaXKHOE
3HaUY€HUE MPUOOPEIH TaKue IEJH, KaK:

— (opMupOBaHME MHTEIUJIEKTYaJIbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PEIIEHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

—  HamnpaBJICHHOCTh OOy4YeHUST HA  CHCTEMAaTHYECKOE MPUOOIIEeHUE
o0ydJaronmxcsi K CaMOCTOATENbHON IM03HABATEIIbHOW JIEITEIbHOCTH, HAy4YHBIM
MeTOJaM TMO3HaHUsA, (POPMHUPYIOIIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHne yCIOBHM, CTOCOOCTBYIONMUX MPUOOPETEHUIO 00YJIAIOIITUMUCS
OTbITa PAa3HOOOPA3HON NEATENIHHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3JIMYHBIX BUJIOB JEATEIbHOCTH;

— (QopmupoBanue oOmEeld (YHKIMOHAIBHON H  €CTECTBEHHO-HAYUYHOMU
IPaMOTHOCTH, B TOM UHCJIE YMEHUA OOBACHITH U OICHUBATH SIBICHUS
OKpY>KalolEro MUpa, UCIOJIb3ysl 3HAHUS M OMbBIT, MOJYyYEHHBbIE NPH H3YYEHUU
XUMUH, IPUMEHSATH UX MPU PEIICHUU TTPOOJIeM B MTOBCEHEBHOM KU3HU U TPYA0BOM
NEeATEeIbHOCTH;

— ¢opMmupoBaHHe y OOyYaOMMXCA TyMAaHUCTHYECKUX OTHOIICHHMA,
MOHUMAHUSl [IEHHOCTH XUMHUYECKUX B3HAHWM IS BBIPAOOTKH OKOJIOTHUYECKU
1[eJ1eCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IIEJSIX
COXPaHEHMs CBOETO 370POBbS U OKPYKAIOLIEH IIPUPOJHON CPEIbL;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEM K CAaMOKOHTPOJIIO U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOCHHS  OOIIEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(HIIS W HANPABJICHHOCTH JAIbHEUIIETO
00yueHus.



OO0miee YuCIO dYacoB, OTBEAEHHBIX IS M3YYCHHUS XUMHUU Ha YPOBHE
OCHOBHOTO 00111er0o 00pa3zoBanusi, coctapisieT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJIeN0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEINIO).

Texuuueckass 6aza ajisi MpPOBEJNEHUS JIAOOPATOPHBIX PAOOT MPOBOAUTCS C
TIOMOIIEI0 000py0BaHKE « TOUKH pocTay



COILEPKAHUE OBYUEHUA

8 KIIACC

IlepBoHavaibHbIEe XUMUYECKHE MIOHATHS

[Ipenmer xumuun. Ponb XUMUU B )KU3HU YEJTOBEKA. XMMHSI B CUCTEME HAYK.
Tena u BemiecTBa. PU3HMUYECKHE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHHUE
BemiecTB. [lonsATHE 0 MeTomax Mo3HaHus B XUMHUH. UHCThIE BELIECTBA U CMECH.
CniocoObl pa3zziesieHust cMecei.

ATOMBI M MOJNEKYJIbl. XHUMUYECKHAE dJIEMEHThl. CUMBOJIBI XUMHUYECKUX
sneMeHTOB. [IpocThie u CloXKHbBIE BellleCcTBA. ATOMHO-MOJIEKYISIPHOE YUCHHUE.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemlecTB. OTHOcHUTENbHAsE aToMHasi Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHasg Macca. MaccoBast 10J1sl XUMHYECKOTO JIEMEHTA B COCIMHEHUH.

KomnuectBo BemectBa. Monb. Monsipaas macca. B3auMoOCBsI3b KOIMYECTBA,
MacChl M 4YHCJIA CTPYKTYPHBIX EIWHUI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCIUHECHUMN.

Du3NYeCcKne U XUMHUYECKHUE SIBICHUS. XMMHUYECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XHMMHUECKHE ypaBHeHMs. Knaccudukarus
XUMUYECKUX PEAKIUM (COCTMHEHMUS, Pa3JI0KEHUS, 3aMEIICHUs, 0OMEHa).

Xumuyeckuu sxcnepumennt:

3HAKOMCTBO C XMMHUYECKOW IMOCY0H, MpaBUiiaMu paboThl B J1abOpaTopuu u
npuémMamu oOpalleHus: ¢ J1abopaTOpHbIM O00OpPYAOBaHUEM, U3YUEHUE U OIMHUCAHUE
bu3UYECKNX CBOWCTB OOpa3lloB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHUE
busndeckux (MJIaBJICHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHAEHCAUMs BOJAbI) U XUMHYECKUX (FOPEHHE CBEYHU, MPOKAIUBAHUE
METHOM MPOBOJIOKHU, B3aUMOJICHCTBUE Mela C KUCIOTOMN) SBICHUM, HAOMIOACHUE U
OMHUCaHUE TPHU3HAKOB MPOTEKAHUS XUMHYECKUX peakiuil (pasjioKeHUue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHE TUIPOKCHU]IA
menu (I1) mpu HarpeBanuu, B3auMoJIeCTBHUE kele3a ¢ pacTBopoM conu meau (II),
U3y4YeHHE CIOCOOOB pPa3fCICHHs] CMECEH: ¢ MOMOIIBI0 MarHuTa, (UIbTpOBaHUE,
BbINIApUBAHUE, AUCTHILIIAIMSA, XpoMaTorpadusi, MpoBEJCHUE OUYUCTKU TTOBaApEHHOU
coyi, HaOJIOJIGHWe W  OMNHCaHWE  PEe3yJbTaTOB  MPOBEACHUS  OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUST MAacCChl, CO3JaHHE MOJIEJIE MOJEKYI
(IIapocTepKHEBBIX ).

BaxHeiline npeacTaBUTE I HEOPraHMYECKUX BellecTB

Bo3nyx — cMech razoB. CocraB Bo3nyxa. Kucinopon — 3la€MEHT U MpocToe
BellecTBO. HaxoxkaeHue kuciopona B mpupoje, (U3NYECKHUE U XUMHUUYECKHUE
cBoiictBa (peakiuu ropenus). Oxcupabl. IIpumenenune kuciopona. CrocoObl
MOJIYYeHHS] KUCTopoAa B J1abOpaTopuud W TPOMBINUIEHHOCTH. Kpyrosopor
Kuciopoza B mpupoje. O30H — aIoTponHas MOAU(PUKALIMS KUCIOPOIa.



TennoBoit 3h(PeKT XUMUUECKON peakluh, TEPMOXUMUUYECKUE YpaBHEHMS,
9K30- M JHAOTEPMHYECKHUE peakiuu. TOIUIMBO: yrojib U METaH. 3arps3HCHUE
BO3/lyXa, yCWJICHHE MapHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — snemeHT u ipoctoe BeuecTBo. HaxoxaeHne Bogopoaa B Ipupo/Ie,
dbu3uYeckre W XHUMHYECKHE CBOMCTBA, NIPUMEHEHHE, CIOCOOBI TMOJy4YCHHUSI.
Kucnote! u conm.

Monsipablil 00bEM ra3oB. Pacu€Thl N0 XUMHUYECKUM YPABHEHUSIM.

duznueckue CBOMCTBa BOJbl. Boma Kkak pactBoputesib. PacTBOpHI.
HacellieHHBIE M HEHACBHIIIEHHBIE PacTBOpPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas [0Jis BEIIECTBA B paCTBOpPE. XUMHUUYECKHE CBOMCTBA BOJbI. OCHOBaHUS.
Posib pacTBOpOB B mpupose M B KHU3HHU 4enoBeka. KpyroBopoT BOAbI B IPUPOE.
3arps3HeHne NpUpoAHbIX BoJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccudukanus neopranmdeckux coeaumHeHuid. Oxcunpl. Knaccudukamms
OKCUJIOB:  cojieoOpa3yioliue  (OCHOBHBIE, KHUCIOTHbIe, amMQOTEepHbIE) U
HecosneoOpaszyrone. Homenknatypa oxcugoB. Pu3nyeckue W XUMHUUYECKHUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanusa. Krnaccubukamuss ocHOBaHUM: MIETOYM HW HEPACTBOPUMBIE
ocHoBaHus. HoMeHknatypa ocHoBaHMil. PU3NMYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHuu. [lonydyeHrne oCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucinor. @usnyeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm mertamnoB H. H. bekerosa.
[TomyyeHnue KuCnoT.

Comu. Homenknatypa coneil. @U3nyeckue U XUMUYECKUE CBOMCTBA COJICH.
[TonydyeHue coiei.

['eHeTnyeckas CBsI3b MEXKAY KJIACCAMU HEOPTaHUYECKUX COCAUHECHUM.

Xumuueckuu Ikcnepumennt:

KAueCTBEHHOE OMPENEIICHUE COJEpPKaHUs KUCIOpoAa B BO3yXe, MOTYyUYEHHE,
cobupaHue, paclio3HaBaHWE W U3YyYCHUE CBOMCTB KHUCIOPOJa, HaOIIOJACHUE
B3aUMOJICMCTBUS BEIIECTB C KHUCIOPOAOM H© YCIOBUS BO3HUKHOBECHHUS W
NpeKpalleHus TopeHus (Moxapa), O3HAKOMJICHHME C O0Opa3laMu OKCHUIOB U
OMHCAaHUE HX CBOMCTB, TMOJydYeHHE, COOMpaHWE, pACIO3HABAaHUE W U3y4YCHUE
CBOMCTB BOJIOpoja (TOpeHue), B3auMojeicTBUE Bojopoaa ¢ okcuaom meau (1)
(BO3MOYKHO HCIIOJIb30BAaHUE BUIEOMATEpUATIOB), HAOIOJIEHUE OOpa3IlOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAHUE OCOOCHHOCTEH pPACTBOPEHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEILIECTBA, B3aMMOJECUCTBUE BOJABI C METAJIIaMU
(HaTpueM ©  KajplMeM) (BO3MOXKHO  HCIOJIb30BAaHUE  BHJIEOMATEPHANIOB),
ucciaeoBaHue oOpas3IlOB HEOPraHWYECKUX BEIIECTB PA3UYHBIX  KJIACCOB,
HaOII0/ICHNEe U3MEHEHUSI OKPACKU WHJIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,



uzydyeHue B3aumopeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCIIOT C METajulaMH, pPEaKkUMi HEUTPAIM3ALHH, IOIYyYECHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHME OJHOIO METAJlla IPYyTMM W3 PacTBOpa COJM, PEUICHUE
DKCIIEPUMEHTAJBHBIX 3aJad M0 Teme «BaxHelmmue KiacChl HEOPraHMYECKHX
COCIMHEHU).

Iepuoanuyecknii 3akoH u Ilepuoamuyeckass cucreMa XHMHYECKHX
emeHTOoB JI. W. MenaeneeBa. CtpoeHue aroMoB. XHMHYECKASl CBA3b.
OKHCINTETbHO-BOCCTAHOBUTEIbLHbIE PEAKIMHU

IlepBple MONBITKM KiIacCHU(PUKAIMM XUMHUYECKUX d3JeMeHTOB. [loHsTHe o
IpyNIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIEJTOYHO3EMENIbHbIE METaJlIbl,
raJIoreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpblE 00pa3yroT aM(pOTEpHbIE OKCUIBI
Y TUAPOKCUJIBI.

[lepnoanueckuii 3akoH. [lepuoanueckas cucteMa XUMUYECKHUX 3JIEMEHTOB /.
N. Mengeneesa.  KopoTkonepuonHas W JJIUMHHONEpUOAHAs  (QOpMBI
[Iepnoanueckoii cuctembl XuMuieckux anemenToB /1. . Menneneesa. [lepuoasl u
rpynnsl. PU3HYECKUIM CMBICH MOPSAIKOBOTO HOMEPA, HOMEPOB NEPUOAA U TPYIIIIBI
DJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTpoHsl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI0YEK AaTOMOB TMepBbIX 20 XUMHUYECKHX DJIEMEHTOB
[lepnonmueckonn cucremnl [[. 1. MenneneeBa. XapakTepucTUKa XHMHYECKOIO
AJIEMEHTA IO ero noyoxxeHuto B [lepuonnueckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHUYECKUX 3JIEMEHTOB,
METaJUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYMIIaM U IIEPUOAAM.

3nauenue [leproanueckoro 3akona u [lepnoanyeckoil CUCTEMBI XUMHYECKUX
JJIEMEHTOB Ui pa3BUTHs Haykh W npaktuku. . M. MenneneeB — yd€Hbli H
IrPaKIAHUH.

Xumunyeckass cBs3b. KoBaneHTHass (HOJSpHAass W HEMOJIApHAsl) CBSA3b.
DIIEKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenp  okuciieHMs.  OKHCIHMTENIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Ipoueccol okucaeHus: U BOCCTaHOBIECHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuu Ixcnepumennt:

U3ydyeHrne oOpas3lOB BELIECTB METAJUIOB UM HEMETAJUIOB, B3aWMOJAEWUCTBUE
TUAPOKCUIA LHMHKA C pPACTBOPAMU KHUCJIOT M UIEJNOYEH, NPOBEICHUE ONBITOB,
WUIIOCTPUPYIOIIMX ~ NPHUMEPBI  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakiu pa3aoKeHUs, COeTUHEHNUS).

Mercnpeomemnesie cea3u

Peanmu3anus MeXNpeIMETHBIX CBA3CH NPU M3YYCHUM XUMHHM B 8 Kiacce
OCYLIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHWE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX



MOHSATUM, TaK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO0mme ecTeCTBEeHHO-HAYYHBIE TOHSATHSA: HAYyYHBIH (PaKT, TUIIOTE3a, TEOPHS,
3aKOH, aHaJU3, CHUHTE3, KiIaccu(ukanusa, TMepUOAUYHOCTh, HAOIIOIECHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHHE.

du3zuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJIa, SJEKTPUYCCKUNA 3apsjl, BEHIECTBO, TEIO, O00BEM,
arperaTHO€ COCTOSIHME BEIIeCTBa, ra3, (U3UYECKHUE BEIUYHMHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE31bI, CONHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

I'eorpadus: atmocdepa, rugpochepa, MUHEpaIIbl, TOPHBIE TOPOAbI, IOJIE3HBIE
HCKOIAaeMbI€, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYeECKasi peaKus

[Tepnonnueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CtpoeHue aToOMOB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOWCTB
XUMHUYECKUX JJIEMEHTOB IMEPBBIX TPEX MEPUOMAOB, Kaaus, Kalblusi M HX
COCAMHEHU B COOTBETCTBUM C MOJIOKEHUEM »3JIEMEHTOB B Ilepmoamueckoi
CHUCTEME U CTPOCHHEM UX aTOMOB.

Ctpoenue BemiecTBa: BHAbI XUMHUYECKOW CBSI3H. THUIBI KPUCTAJUIMYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKOM PEHIETKH U
BUJla XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKHX BEIIEeCTB. XUMHUYECKUE
CBOMCTBA BEHIECTB, OTHOCSIIMXCS K Pa3JIMUYHBIM KJacCaM HEOPraHUYECKHUX
COCMHEHU, TeHETUYECKasl CBSI3b HEOPTraHUUECKUX BEIIECTB.

Knaccudukanus XuMUaecKux peakifii Mo pa3IndHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B pEAKIMH BEHIECTB, MO TeIUioBOMY 3 (deKTy, 1Mo
W3MEHEHUIO CTENEHEW OKMCIICHUS XMMHUYECKHX AJIEMEHTOB, IO 0OPaTUMOCTH, IO
YYACTHUIO KaTajau3aropa). DK30- U SHIOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
ypaBHEHUS.

[Tonsitue o ckopoctn xumMuueckon peakiuu. [loHsTHEe 00 00paTUMBIX U
HEOOpAaTUMBIX XMUMHUYECKUX peakuusix. [IoHsTHEe 0 TOMOTeHHBIX U TeTepPOreHHBIX
peakuusx. [lonsatue o karanuse. [loHsTHe 0 XUMUYECKOM paBHOBecuu. DakTopshl,
BIIUAIONIME HAa CKOPOCTh XHMHUYECKOW pEaKIUU M TOJIOKEHHUE XHUMHYECKOIO
PaBHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENLHBIE  PEAKIMK,  DJIGKTPOHHBIN  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEAKLIHH. CocraBineHue  ypaBHEHUU
OKUCJIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMid C  HCMHOJb30BAHUEM  METOjIa
3JIEKTPOHHOTO OajaHca.



Teopus ANEKTPONUTUIECKON TUCCOUMUALIUU. DIIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
Karvonbl, aHnoHbl. MeXaHM3M IUCCOLMALIMM BEIIECTB C PA3JIMYHBIMU BHIAMU
XuMHueckol cBsizu. CreneHs aucconranuy. CUIbHBIE U ClIa0ble AJIEKTPOJIUTHL.

Peakiuu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
NOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBoOMCTBa KHUCIOT,
OCHOBAHMI1 U COJIEH B CBETE MPEACTABICHUIN 00 3JEKTPOJUTUUECKON TUCCOLUALIUH.
KauectBeHnnbie peaknuu Ha noHbL. [loHsATHE O THApPOIU3E CONEN.

Xumuueckuu Ikcnepumennt:

O03HAKOMJIEHUE C MOJEJSIMU KPHUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEILIECTB — METAJVIOB M HeMeTa/uioB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJIopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peaKkIuu
OT BO3JCHCTBHUS pa3IUYHbIX (HAKTOPOB, MCCIEIOBAHUE HIIEKTPOIPOBOJIHOCTU
pacTBOpOB BEUIECTB, Mpolecca AUCCOIMALMU KHUCIOT, WIEJIOYEed M  COJIeH
(BO3MOXXKHO  MCIMOJB30BAHME BUJEO MaTEpPUAIOB), IMPOBEACHHE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKU  MPOTEKAHMs]  peakuuMid  HOHHOro  oOMeHa
(oOpa3oBanme ocaaka, BBIIEICHUE Ta3a, OOpa30BaHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKHUCIUTEIBbHO-BOCCTAHOBHUTENBHBIX  PEaKUUl
(ropeHue, peakiuu pa3iiokKeHUsl, COCUHEHHS), paClO3HABAHUE HEOPTaHUYECKHUX
BEIIECTB C TNIOMOINBI0 KAYECTBEHHBIX PEAaKIUMd HAa HOHBI, pEUICHUE
AKCIEPUMEHTAIIBHBIX 33/1a4.

HemeTtanibl U MX COeIMHEHUSA

OOmiasi xapakTepucThUKa rajoreHoB. (OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (uU3NUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TAJOIEHOB. XHMMHMYECKHE CBOWCTBA Ha MPHUMEPE  XJOpa
(B3aMMOJEHCTBUE C METaJlaM{, HEMETaUIaMHU, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHasg KHCIIOTa, XUMHUYECKHE CBOMCTBA, IMOJydeHHUe, NMpumeHeHue. JlenicTBue
XJIOpa U XJOPOBOAOPOJA Ha OPraHU3M YeNOBeKa. BakHelmme XJIOpUAbl U HUX
Hax0XJICHUE B MIPUPOJIE.

O6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CtpoeHue u (uU3NYECKUE CBOWCTBA
IPOCTBIX BELIECTB — KUCIOPOJia U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCIOPOIa
U ceppl. XuMudeckue cBoiicTBa cepbl. CepoBOIOPO, CTpoeHHE, (HU3HUECKUE U
XUMHYECKue cBOMCTBA. OKCUABI CEpbl KAK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnas kwucinora, Qusnueckue U XHUMHYECKHE CBOMCTBa (0oOmme Kak
OpeICTaBUTeNsd Kiacca KHCIOT M crneuuduueckue). XUMHUECKHE PpEaKIvy,
Jeallie B OCHOBE IPOMBIIUIEHHOTO CHoco0a MONy4YeHHUsI CEPHOM KHUCIIOTHI.
[Ipumenenue ceproit KUCIOThl. COMM CEpHOM KUCIIOTHI, KAUECTBEHHAs pEeaKlMs Ha
cynbdar-uoH. HaxoxnaeHue cepbl U €€ COCIMHEHUN B MpUpoAE. XUMHUYECKOE



3arpsi3HCHUE OKPYIXKAIOIICH Cpeabl COCAMHCHHUSAMH CEpbl (KUCIOTHBIC JTOXKIH,
3arpsi3HEHUE BO3/AyXa U BOJOEMOB), CIOCOOBI €r0 MPEe0TBPAIICHHUS.

OO6mrast xapaktepucTtuka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHMs. A30T, PacCHpOCTPAHEHHE B MPHUPOJIE,
bu3rUecKre 1 XUMHYECKUE CBOMCTBA. KpyroBopoT azora B nmpupojie. AMMHAK, €ro
bu3rUecKre 1 XUMUYECKHAE CBOMCTBA, TOJydeHHE U TpuMeHeHue. Coau aMMOHUS,
X GU3NUECKUE U XUMUYECKHE CBOWCTBA, MpUMEHEeHHe. KadecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ TOoJydeHHe, (U3UYECKUe M XUMHUYECKUE
CBOMCTBa (00IIME Kak TMPEICTABUTENsl Kiacca KUCIOT M crenuduyeckue).
Vcrmonp30oBaHWE HHUTPATOB H COJICM aMMOHHS B KadeCTBE MHHEPaTbHBIX
yao0peHnil. XuMHUYECKOe 3arps3HeHUE OKPYIKAIOIIEH Cpelbl COSTMHCHUSIMHU a30Ta
(KUCTIOTHBIE MOXKAH, 3arps3HEHHE BO3AyXa, IMOYBBI W BOJoEMOB). Docdop,
ajuoTpornaeie Momudukanuu ocdopa, puzmyeckue M XMMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kuciaoTa, PU3NIECKUEC U XUMHUIECKUE CBOMCTBA,
nosyuenue. Mcnoap3oBanue GpocdaToB B KaUECTBE MUHEPAIbHBIX YIOOPEHUN.

OObmias xapakTepuctuka 31eMeHTOB [VA-rpynmbl. OcoO0eHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHH  OKWUCIEHHUA.  YTIEpPOJ,  aJUIOTPOIHbBIC
MOAU(UKALIMM, pACHpOCTpaHEHUE B TpHUpoAe, (PU3NYECKHUEe U XUMHUYECKHE
cBoricTBa. Ancopbuus. Kpyroopot yriaepona B npupoje. Okcuabl yriepoja, ux
bu3nYecKre U XUMUICCKHAE CBONCTBA, ICUCTBUE HA KUBBIC OPTAHU3MBI, TTOTYUCHUE
U TIpUMEHEHNE. DKOJIOTHYECKUE MPOOIEMBbI, CBA3aHHBIC ¢ OKCUaAoM yriepoaa (IV),
TUNoTe3a TJIOOAIBHOTO TMOTEIVICHUS KIMMaTta, MapHUKOBBIA 3(ddexT. YrompHas
KUCIIOTa U €€ COolM, UX (PU3MYecKue M XHMMHUUYECKHE CBOWCTBA, MOJIyYEHHE U
npuMeHeHue. KadecTBeHHass peakiuss Ha KapOoHaT-WOHBEL. Mcromb3oBaHue
KapOOHATOB B OBITY, MEIUITMHE, TIPOMBIIIICHHOCTH M CETLCKOM XO3SHUCTBE.

[TepBoHavasbHBIE TOHATHS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCTUHEHUIX
yriepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, STaHOJI, TJIULEPUH, YKCyCHas! KUCIIOTA).
[IpupogHbie WCTOYHUKH YIJICBOJOPOJOB (Yrojib, TPHUPOAHBIA Ta3, HePTh),
OPOAYKThl UX MepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[TonsiTne 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKUPAX, OCNIKaX, YIIEBOAaX — U UX
poii B OKH3HM YeNOBeKa. MaTepualbHOE €JIMHCTBO OpPTraHWYECKUX W
HEOPraHUYECKUX COCTUHEHUH.

Kpemuwmii, ero ¢usndeckue W XUMHUYCCKHE CBOWCTBA, IIOJIyYeHHUE U
npumeHenue. CoemMHEeHMs KpeMHUS B mpupoae. O0mme mpeacTaBiIeHus 00 OKCHIIE
kpemuus (IV) u kpemuueBoit kucinore. CHIMKATHI, UX WCIIOJIB30BAHUE B OBITY, B
IIPOMBIIIVICHHOCTH. BaxkHeire cTpouTenbHbIle MaTepuaibl: KepaMHKa, CTEKIIO,
EeMEeHT, ©OeToH, >kene300eToH. [IpobimeMbl 6Ge30macHOr0  MCIMOJIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B MIOBCETHEBHON KU3HH.

Xumuweckuu sxcnepumennt:



U3y4eHHe 00pa30B HEOPraHUYECKUX BEUIECTB, CBOWCTB COJISTHOW KHUCIOTHI,
IIPOBE/ICHUE KAaYE€CTBEHHBIX PEAKLIMN Ha XJIOPUJI-MOHBI U HAOJIIOJCHHUE MPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpaKaOIMKUE (PU3NYECKHUE W XUMHUYECKHE CBOMCTBA
rajJjoreHOB M HX COEIWHEHUH (BO3MOXXHO HCIIOIb30BaHUE BUIAEOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3naM XJIOPUJOB (TajJOTeHHUIOB), O3HAKOMJICHHE C
oOpazaMu  ceppl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIIOJh30BaHUE
BUJICOMAaTEpHaIOB), HaOIIOICHNE TIpoliecca OOYIIIMBaHUs caxapa Mo JAeWCTBUEM
KOHIICHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, H3YYEHHE XUMHYECKUX CBOMCTB
pa30aBiIEeHHOMN CEPHON KUCIOTHI, MPOBEICHNE KaUeCTBEHHOM peaKIuu Ha CyJibdart-
MOH M HaOJIOJeHHWE NpHu3HaKa e€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3UYECKUMU
CBOMCTBaMH a30Ta, (ochopa M HX COEAMHEHUH (BO3MOXXHO HCIOJIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOchHOPHBIX yI0OpeHUH, MmoaydeHue,
coOupaHue, pacrno3HaBaHME€ M HU3Y4YCHUE CBOWCTB amMMHUaka, MPOBEJICHUE
KaueCTBEHHbBIX PEaKIMi Ha MOH aMMOHUA U (ocaT-uOH U U3YUECHHE MPU3HAKOB HX
IPOTEKaHMs, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEABIO
(BO3MOXHO UCIIOJIb30BAaHUE  BHJIEOMATEPHAIIOB), U3y4YeHUe Moelen
KPUCTAUNIMYECKNX PEmETOK anmasza, rpadura, ¢yiuiepeHa, O3HAKOMIICHHE C
poLIecCOM  afCOPOIIMU  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydeHue, coOupaHue, paclio3HaBaHUE U HU3y4YEHUE
CBOMCTB YIJIEKUCIOrO rasza, MpoBEJICHHE KaueCTBEHHBIX pEaKiMil Ha KapOoHAT U
CUJIMKAT-UOHbl U H3yYEHUE TMPU3HAKOB MX TMPOTEKAHUs, O3HAKOMJICHHUE C
NPOAYKIMEN CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHelre HeMeTaIbl U UX COCTUHEHUSD.

MeTtanibl 1 MX COeIMHEHUS

OO0mast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJIOB HA OCHOBaHUU
ux nosioxxkeHus B llepmogmueckor cucreme xumuuyeckux snemeHtoB [, .
MenpneneeBa u ctpoeHusi aromoB. CTpoeHue MeTauioB. MeTamndeckas CBs3b U
METa/NInYecKasl  KpUCTA/NIMYecKass  pemérka.  DJIeKTPOXMMUYECKHH  psl
HanpspKeHU MeTaioB. @U3NYecKre U XMMUYECKHE CBOWCTBa MeTaiioB. OOmue
CHOCOOBI MONy4YeHus: MeTawioB. lIoHATHE O KOpPpO3WHM METajuIOB, OCHOBHBIE
CrocoObl 3amuThl X OT Koppos3ud. CrmaBel (CTallb, YyTyH, JIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[lenounbie MeTaJIbl: MoJoXkeHue B lleproguyeckoil cucreMe XUMUYECKUX
snemeHTOoB . 1. MenpaeneeBa, CTpO€HHME MX aTOMOB, HAaXOXKJICHUE B MPHUPOJE.
du3nuecKkre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanusi). OKCUJbI U
TUAPOKCUIBI HaTpusi W Kaius. [IpuMeHeHHe IIEeNOYHbIX METANIOB M HX
COEIMHEHUM.

IIlenouyHO3eMeENIbHBIE METaJIbl MarHMii M KaJdblMH: TOJOXCHHE B
Ilepnonnueckon cucreme xuMmuueckux 3ieMeHToB [[. 1. MenneneeBa, ctpoeHue



MX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3ndecKue 1 XUMUYECKUE CBOMCTBA MarHus
U Kaibllus. Baxneilmume coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmnroMuHUA: nosiokeHue B Ilepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. N. MenneneeBa, CTpOCHHUE aToma, HaxOXIAeHHE B Ipupone. duszndeckue u
XUMUYECKHE CBOMCTBA aTlOMHUHMS. AM(POTEPHBIE CBOICTBA OKCUAA U THAPOKCHUIA
AJFOMUHMUSL.

Keneso: monoxenue B [leppuoanyeckor cuCTeMe XUMUYECKHUX JIEMEHTOB /l.
N. MenneneeBa, CTpOCHHE aToMa, HaXOXIEHHE B mpupoje. Pu3NUYECKHE H
XUMUYECKHEe CBOMCTRBA kene3a. OKCUIbl, TUIpOKCU bl U cosn xenesa (I1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOTy4YCHUE.

Xumuueckuu Ixcnepumennt:

O3HAKOMJIEHWE C oOpaslaMu METAUIOB W CIUIaBOB, WX (U3HMUECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3YJbTATOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJECUCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIOJIL30BaHUE BHJIEOMATEPHUAIIOB),
VICCIIEIOBAHUE CBOMCTB KXECTKOM BOJIBI, IIPOLECCA TOPEHUS XKeje3a B KUCIOPOJe
(BO3MOXXHO  HCIIOJB30BAaHHWE  BHUJIEOMATEpPUAIOB), MPU3HAKOB  IPOTEKAHUS
KAQUeCTBEHHBIX PEaKIMi HAa WOHBI: MarHus, KajablMs, aJJIOMUHUS, IIMHKA, >KeJe3a
(IT) u xene3za (II1), meau (1), HabnroAeHUE U OMKMCAHUE MPOIECCOB OKpAIIMBAHUS
IJJaMEHH MOHAMU HATpus, Kajlus U Kaublus (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUJIPOKCUIA AITFOMUHUS
Y TUAPOKCUJA IMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «Baxnelmue
METaJUIbI U KX COCTUHEHUS».

XuMHuS M OKPYKAKOIIAA cpea

BemectBa m Marepuanbl B MOBCEIHEBHOW JKM3HU 4YelioBeKa. besomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. IlepBas momonrs npu
XUMHUYECKUX 0KOTaX U OTPABJICHUSX.

XUMUYECKOE 3arps3HEHHE OKpYXKarollehd cpeinl (MpeaenabHasi JOoMmyCcTUuMas
KOHIIeHTpaius Bemiects, aanee — [1/IK). Ponp xumMuu B pemieHn# 3K0JIOTHYECKUX
pooeMm.

Xumuueckuu sxcnepumenm.:

M3yueHHEe OOpasIloB MaTepuUajioB (CTEKJIO, CIUIABBI METAJIOB, MOJIMMEPHBIC
MaTepHaIbl).

Mercnpeomemneoie cea3u

Peanu3zanust MeXIpeAMETHBIX CBSI3€M MpU W3yYEHUM XUMHUU B 9 Kiacce
OCYILIECTBJISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TAK U MOHSATHUM, SIBJISIIOIIMXCS CUCTEMHBIMU JIJIs1 OTJICJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.



OOmue ecTecTBEHHO-HAyYHbIE TIOHATHA: HAY4YHBIA (PaKT, THIOTE3a, 3aKOH,
TEOpHUsl, aHauu3, CHHTE3, KiIacCupuKalusi, TNepUOAUYHOCTh, HaOIIOCHHE,
HKCHEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
3 deKT, TEXHOTIOTHsI, MAaTEPHAITBI.

dusuka: Matepusi, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, H30TOTIHI,
PaJMOaKTUBHOCT, MOJIeKya, ANEKTPUIECKUI 3apsi, MPOBOJHHKH,
NOJYNPOBOJHUKY, AUDJICKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BEIlEeCTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KPpUCTAJUIMYECKast
peméTka, CruiaBbl, (PU3MYECKHE BEIMYMHBI, CAMHUIIBI W3MEPEHUS, KOCMUYECKOE
POCTPAHCTBO, MJIaHETHI, 3BE3/1bI, COTHIIE.

buonorusa: ¢orocunTes, apixanue, Ouocdepa, S3KOCUCTEMA, MUHEPAIbHBIC
y100OpeHusi, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

I'eorpadusi: atmocdepa, ruapochepa, MuUHEpalbl, TOPHBIE TTOPOBI, TIOJIE3HBIC
MCKOTIaeMbI€, TOTUIMBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJbTATBI OCBOEHHUA NPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE PE3yJbTAaThl OCBOCHHS MPOrPAaMMbl OCHOBHOTO OOILETO
o0pa3oBaHMsl JOCTUTAIOTCS B XO0J€ OOY4YEHUS XUMHH B E€JUHCTBE Y4eOHOU U
BOCIIUTATEJIbHOMN EATEIBHOCTH B COOTBETCTBUM C TPAJIULIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA M JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, NPUHATHIMU B
oOlllecTBE TMpaBWIaMHd M HOPMaMU TMOBEACHUS M CIOCOOCTBYIOT IIpolieccaM
CaMOTIO3HAHUSI, CAMOPA3BUTHUS U COTUATM3AIINN 00YIArOITIXCSI.

JIn4HOCTHBIE ~ pE3yJbTaThl  OTPAXalT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJACTBOBATbCS CHUCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OpUEHTALMN U
paclIMpeHre OMbITA IEITEIBHOCTH HA €€ OCHOBE, B TOM YMCJIE B YACTH:

1) maTpMOTHYECKOro BOCIIMTAHUA:

LIEHHOCTHOI'0 OTHOILICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAayyHOMY HACIEIUI0, TOHUMAHUS 3HAYCHUS XUMHUUYECKON HAyKH B JKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW HMHQpoOpmMaIrumendn o
MEPENIOBBIX JOCTHKCHUAX M OTKPBITUAX MHUPOBOM U OTEUECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpaskaIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax M NpaBUJIaX MEXKIUYHOCTHBIX
OTHOIIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHONH KOMIIETEHTHOCTH B OOIIICCTBEHHO
NOJIE3HOM,  y4eOHOMCCIIENOBATENbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NEATEeNIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHON JEATENbHOCTH MpPU
BBIIIOJTHEHUN Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJlay, BBINOJIHEHUH XHUMHUYECKHX
AKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX ITPOCKTOB, CTPEMJICHHS K B3aUMOITIOHUMAHHIO
W B3aUMOIIOMOIIM B TIpoIlecCe€ DITOM Y4EeOHOW JESITEIHbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE TIOBEJCHHE M IIOCTYNIKM CBOMX TOBApHUILEH C TMO3ULUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUA:

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BEIIECTBE M XMMUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKU M COCTaBISAIOLINE
OCHOBY JJI NMOHUMAaHUsI CYIIHOCTH HAy4YHOW KapTHUHBI MHUpA, MPECTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS NPUPOJBI, B3aUMOCBS3SIX 4YEJIOBEKA C
MIPUPOTHOM CPEION, O POJIM XMMHUU B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABAaTEIbHbIE MOTHUBBI, HAITPABJICHHBIE HA MOJIYYCHUE HOBBIX 3HAHUHU IO
XUMUH, HEOOXOAMMBIE HJisi OOBACHEHUS HAOMIOJaeMbIX MPOILECCOB M SIBICHUI,
MO3HABATENILHON, WH()DOPMAITMOHHOW W YUTATEIBCKON KYJIbTYpHI, B TOM YHCIIC
HABBIKOB CaMOCTOSITEIbHOW palOThl C Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEpPaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMH HHQPOPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpPEC K OOYyYEHHMIO M TIO3HAHUWIO, JI0003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTH K  €aMOOOpa30BaHUIO, TMPOEKTHOM M  HUCCIEN0BAaTEIbCKOU
JESATeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyYECHHS B
JIaIbHEHIIIEM;

4) popMupoBaHNs KyJIbTYPbI 310POBbSI:

OCO3HAaHHME IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pOBbIO, YCTAHOBKM Ha 3J0pOBbI 00pa3 *U3HM, OCO3HAHUE TOCIEJICTBUNA U
HETPUATHE BPEIHBIX MPUBbIYEK (YIOTPEOIEHUS aJIKOT0JIsl, HAPKOTUKOB, KYpEHUS ),
HEOOXOJMMOCTH COONIOJICHUS] MpaBuid 0€30MacCHOCTH TMpu  OOpallleHUuH ¢
XUMUYECKMMHU BEIIECTBAMH B OBITY U pEaTbHOU KU3HH;

5) TpyA0BOr0 BOCIIUTAHUS:

MHTEPEC K MPAKTUUYECKOMY M3yUYEeHUIO MTpodeccuil u Tpyia pa3inyHOro poJa,
YBOKEHHE K TPYAy M pe3yjbTaTaM TPYJIOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE IIPUMEHEHHUSI MPEAMETHBIX 3HAHUN 1O XHUMHH, OCO3HAHHBIA BBIOOD
WHIMBUYyaIbHON TPAEKTOPUU MPOJOHKEHHUS 00pa30oBaHus C YYETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
ycrenrHon npodeccuoHanbHON ESITENHPHOCTH U Pa3BUTUSI HEOOXOIUMBIX YMEHHU,
TOTOBHOCTh aJaliTUPOBATHCS B TPOPECCUOHATILHON Cpeie;

6) ’K0J10rn4eCcKOro BOCIMTAHMS

HKOJIOTHYECKH I[€JI€CO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJI€, OCHOBE €€ CYIIECTBOBAHHUS, IOHUMAHUE LIEHHOCTH 3J0POBOTrO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3UYECKOMY M TCUXHYECKOMY 3J0pPOBbIO, OCO3HAHWE IIEHHOCTU COOJIIOACHUS
npaBuiI 0€30MAaCHOTO MOBEJECHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUX,
YIPOXKAIOIIKX 30POBBIO U )KU3HU JIIOAEH;

CIOCOOHOCTH TMPHUMEHATHh 3HAHMS, MOJIydaeMble MPU U3YUYEHUH XUMHH, JJIS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEed IPUPOTHON CPENOU, AJIsI TOBBILIECHUS
YPOBHSI  DKOJIOTUYECKOW KyJIbTYPhl, OCO3HAHUS TJOOAIBHOTO  XapakTepa
IKOJIOTHYECKUX TMPOOJIEM W MyTell WX peHIeHUs MOCPEIACTBOM METOJOB XUMUH,
SKOJIOTUYECKOI0 MBIILICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATENIBHOIM,
KOMMYHUKAaTUBHOMN U COLMAJIBHOW MPAKTHUKE.

METANPEJMETHBIE PE3YJIbTATBI

B cocraBe wetanpeaMETHBIX PE3YIbTATOB BBIACIAIOT 3HAYUMBIE JUIsS
dbopMHpoBaHUS MUPOBO33pEHHUS 00IIIEHAYYHbIE TTOHITHS (3aKOH, TEOPHS, IPUHITHII,
runore3a, (QakT, CUCTEMa, TPOLECC, OIKCIEPUMEHT U JpYyroe.), KOTOopbie
UCIIOB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX TpEAMETax U IMO3BOJISIOT Ha
OCHOBE 3HaHUW W3 ITUX MNpPeIAMETOB (OPMUPOBATH MPEJICTABICHUE O IIEJIOCTHOU



HAy4YHOW KapTHUHE MHUpa, U YHUBEpCaAIbHbIC YueOHbIE JCHCTBUS (MIO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOphIe obOecreunBaioT (HOpMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJITAHUPOBAHHWIO M OCYIIECTBICHUIO Y4EOHOU
NEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE yUeOHbIE el cCTBUSA

Ba3oBble Jjoruyeckue aeiicTBUA:

YMEHHUSI HKCIMOJb30BaTh MNPUEMBI JOTUUECKOTO MBIIIJICHUSI MPU OCBOCHUU
3HAHWI: PacKpPhIBaTh CMBICT XUMHYECKUX TMOHSTHHA (BBIIETSATh UX XapaKTEpHbBIC
NPU3HAKK, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMUMU TOHSTHSMH), KCIOJIbB30BAThH
MOHSATHUS JJIs1 OOBSICHEHUS OTJICNbHBIX (PAKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KpUTEpUU JUISl KIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMHUUECKUX PEAKIIUM,
yCTaHABIMBATh MPUIMHHO-CIEACTBEHHBIC CBS3M MEXAY OOBEKTAMU H3yUCHUS,
CTPOUTH JIOTUUECKHE PACCYX ACHUS (MHIYKTUBHBIC, AENYKTUBHBIC, 10 aHAJIOTUH),
JenaTh BBIBOJIbI M 3aKJIFOYEHUS;

YyMEHHUE TMPUMEHSATh B TIpoIlecce IMO3HAHUS TOHATUSA (TIpeAMETHhIE U
METanpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENIN, UCTIOJIb3YEMbIE B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIC MTPEACTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJI BJEMEHTa), XHMMHUuYeckas ¢opMmyna U YypaBHEHHUE
XUMUYECKON peakiMy — MPU PelIeHUH yueOHO-TI03HABATEIbHBIX 3aJlay, C YYETOM
ATUX MOJICTIbHBIX MPEJCTABICHUN BBISIBISATh U XapaKTEPHU30BaATh CYIICCTBEHHBIC
MPU3HAKH W3Y4aeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBS3U U
IIPOTUBOPEYHS B U3yUaEMbIX ITPOLIECCAX U SIBJIICHUSX.

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHWSA, a TAK)KE B Ka4€CTBE OCHOBBI JUTsl POPMUPOBAHUS THIIOTE3BI IO MIPOBEPKE
MPaBUWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUIA;

NpUOOPETEHUE OMbITa 10 ITUIAHUPOBAHUIO, OpPraHU3AIlMd W IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHUE HaOIoaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €T0 PEe3yibTaT, (OPMYIUPOBATh 00OOIICHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOIO ONBITA, UCCIIECIOBAHUS, COCTABISATh OTUET
0 MpOjIeNIaHHOM padoTe.

Pabora ¢ unpopmaumeii:

yMEHHUE BBIOMpATh, AaHAIM3UPOBATH W HHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3TUYHBIX BUIOB U (HOPM MPEICTABICHUS, MOJIYyIaeMYyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJEpKaHUsA, CIIPABOYHbIC
nocobusi, pecypcel WNHTepHETa), KpUTHUYECKH OIEHUWBATH MPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



yMEHUE MPUMEHATh Pa3IuyHble METOAbl U 3alpPOChl MPU MOUCKE U OTOOpE
UHGOpPMAIIMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJUMBIX I BBINOJHEHUS
y4eOHBIX U MO3HABATENbHBIX 33/a4 ONpeneIEHHOrO THIA, MPUOOPETEHHUE OMbITa B
o0JacTl UCHOJB30BAaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOTO UCIOJIb30BaHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATENIbHO BBIOMpPAaTh ONTUMAJIBHYIO (POpPMY MpEeACTaBICHUS UHPOPMALIUK U
WUTIOCTPUPOBATh PEIIAEMbIE 33Ja4d HECIOKHBIMU CXEMaMH, JHarpamMaMu,
npyrumu hopmamu rpaduKu ¥ KX KOMOWHAIIUSAMY;

YMEHHME HCIOJIb30BaTh M aHAJIU3UpPOBaThb B IIpoliecce YYEOHOH W
UCCJIEIOBATENBCKON JEATENBbHOCTH MH(OPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SICTBa W TPAHCIOPTa HA COCTOSIHUE OKPYXalolEed NpHUpPOJAHOU
Cpelbl.

KoMMyHHKaTHBHBIE YHHBepCAJIbHbIe YUeOHbIe el CTBUS:

YMEHMSI 33]1aBaTh BOIIPOCHI (B XOJ€ AUaiora v (Win) TMCKyCCUH) IO CYILECTBY
o0cyknaeMoil  TeMmbl, (QOpMYJIUPOBATH CBOM TNPEHAJIOKEHUSI OTHOCHUTEIIHHO
BBINIOJIHEHUS MTPEAJIOKEHHON 3a1a4u;

YMEHUSl  NPEJCTaBIATh  NOJYyYEHHBIE  pPE3yJbTaTbl  I[MO3HABATEIBHOU
NESTEIbHOCTY B YCTHBIX W IHCbMEHHBIX TEKCTax; JeNaTh IPE3EHTALUIO
pEe3yIbTaTOB BBHINOJHEHUS] XMMHYECKOTO SKCIIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1a60paTopHOI pabOTHI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU4EOHOTO MPOEKTA);

yMEHHsSI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JCATENBHOCTH  IPU  PELICHUHU
BO3HUKAIOIIUX NpoOJeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COIJIACOBAHUS
no3uuui (o0cyxaeHusi, OOMEH MHEHMUSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALUS
COBMECTHBIX JEHCTBUM, ONPEACIICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBIMIOJTHEHHOHN pa0OThI U JpyTHE).

PeryasiTuBHBIe YHUBepCaJbHbIEe Y4eOHbIe AelicTBHUS:

YMEHUE CaMOCTOSTENIbHO ONPENeisITh LU JEATebHOCTH, TUIAaHUPOBATh,
OCYLIECTBJISATh, KOHTPOJIMPOBATHh U MPU HEOOXOJIMMOCTH KOPPEKTHPOBATH CBOKO
JesITeNIbHOCTh, BEIOMpATh Hanbosee 3PPEKTUBHBIE CIIOCOOBI PelIeHUsI YUeOHbIX U
NIO3HABATENBHBIX 3aJa4, CaMOCTOSITEIIBHO COCTaBJIATh WIM KOPPEKTHPOBATH
NOPEUIOKEHHBIA aJIFOPUTM  JEHCTBUI MpHU BBINOJHEHUU 3aJaHUi ¢ Yy4EToM
MOJIYYEHHsS] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PeaKLHUsX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yibTaTa 3asBICHHOW IENId, YMEHHE
UCII0JIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMbl€ B YCIOBUH 33]IaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pE3yJbTaTOB II0 OCBOCHUIO 0053aTEIbHOTO
coliepKaHUs, YCTAHOBJIEHHOTO JaHHOW (enepasbHOM paboyeil mnporpaMMonu,
BBIICIIAIOT: OCBOCHHBIE OOYYaIOIIMMHCS HAay4yHbIE€ 3HAHUS, YMEHUS H CIOCOOBI



nercTBul, crnenuduueckue A OpeAMeTHOM o0nactu  «XUMHUS», BUIBI
JNEATEIbHOCTH 1O  IOJYYEHWIO HOBOTO  3HAaHWS, €ro HHTEPIPETalUH,
peo0pa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YIYCOHBIX M HOBBIX CUTYaIIUsX.

K xonmy oOyuenus B 8 kiacce npeaMeTHbIe pe3yIbTaThl HA 0A30BOM ypOBHE

JOJDKHBI OTpakaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

® PpACKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHX ITOHATHH: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOHAs), BaIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIPHAs Macca, KOJHUYECTBO BEIIECTBA, MOJIb, MOJIIpHas Macca,
MaccoBas JIOJIsI XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHN, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMMHUYECKasi peakius, Kiaccuukanus peakiuil: peaxiuu
COCJIMHEHUS, PpEaKIMU Pa3I0KEHUs, pEaKIUyu 3aMEIICHUs, pEaKiuu
0o0MeHa, PK30- ¥ SHJIOTEPMHUECKHE PEAKIINH, TEII0BOU 3 (PEKT peakiuu,
S7IPO aToMa, SJICKTPOHHBIN CJIOM aToMa, aTOMHast OpOUTalb, pauyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIPHAsl KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KaTHOH, aHWOH, pPAacTBOP, MaccoBas JOJiI BEIIECTBA
(mpolieHTHas! KOHIICHTpAIlUs) B pacTBOPE;

® JWUIIOCTPUPOBATh B3aWMMOCBS3b OCHOBHBIX XHMHWYECKHX IIOHATUH U
MPUMEHSTH 3TH NOHATHUSA IPU ONMCAHUM BELIECTB U X MPEBPALLICHUII;

® WCIONBh30BaTh XWMHYECKYIH) CHUMBOJHKY JUISI COCTaBJICHHS (HOPMYT
BEILIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

® OIpeeNsaTh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKHUCIIEHUS  DJJEMEHTOB B  OWHApHBIX  COCJUHEHUSX,
IIPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIACCy COECIUHEHHUH 110
dbopmynam, BHJ XUMHUYECKOH CBSI3M (KOBAJIGHTHAs W MOHHAs) B
HEOPraHUYECKUX COCTMHEHUSIX;

e packpbeiBaTh cMbIci Ilepuomnueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh TNOHUMAHHUE MEPUOANYECKONM 3aBUCUMOCTU CBOMCTB
XMMHUYECKUX 3JIEMEHTOB OT UX MoJoxkeHus B Ilepuoandeckoil cucreme,
3aKOHOB COXPAHEHHUSI MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHA ABOTrajipo;

® ONKCHIBATh W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoit
CHCTEMBl XHMHWYECKHUX DJIEMEHTOB: pa3inyaTh TMOHATHUS  «IJIaBHas
noarpymnma (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, maneie u
OOJbIIME TEPHUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpHIE HMEIOTCS B
tabmuie «llepuoanueckass cucremMa Xxumuueckux osaementoB . .
MenzeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMHM CTPOCHUS AaTOMOB



XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, o0IIee YUCII0 INEKTPOHOB U
pacnpeiesIeHUe UX M0 JIEKTPOHHBIM CIIOSIM);

e KJAacCU(PUIMPOBATh XUMHUYECKHE AJIEMEHTHI, HEOPraHUYECKHE BEILIECTBA,
XUMHUYECKHE peakiuu (10 4YMCIy W COCTaBy YYaCTBYIOIIMX B PEAKIIUU
BEIIECTB, M0 TEIJIOBOMY 3(PPeKTy);

® XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHME CBOMCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJTBEPK/Iasi ONMMCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

® [IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUS XUMHYECKUX TMPEBpPAIICHUN B
Pa3IUYHBIX YCIOBUSIX;

® BBIYUCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BELIECTB,
MacCOBYIO [IOJII0 XUMHYECKOTOo 73jeMeHTa 1o (opMmysie COEeAUHEHMS,
MacCOBYIO JIOJIIO BEIIECTBA B pPAacTBOpE, MPOBOAUTH PACUETHI IO
YPaBHEHHUIO XUMUYECKOUN peaKlny;

® [PUMEHSATH OCHOBHBIC ONIEpPAIlU MBICITUTEILHOMN ACATEILHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, OO0OOIIeHUEe, CHUCTeMaTU3aluIo, KiIacCUu(uKaIuio,
BBISIBJICHUE TPUYUHHO-CJIEACTBEHHBIX CBSI3€M — i1 U3Yy4YEHUS CBOICTB
BEIIECTB U XHUMHUYECKHX pEAKLUHM, €eCTECTBEHHO-HAYyYHbIE METO/bI
NO3HAHUA — HAONIOJCHHE, W3MEpPEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT
(peasibHBIA U MBICIICHHBIN );

e CIIEIOBaTh  MpaBWJIaM  IMOJb30BAHUS  XUMHUYECKOM  mOCyIoM U
7ab0opaTOpHBIM  000pY/IOBaHHEM, a TakXKe TMpaBHIaM OOpalleHHus C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH TI0 BBITIOJIHEHUIO
J7a00paTOPHBIX XUMHYECKUX ONBITOB MO TOJYYEHUIO U COOUpPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C OMpeENEHHON MaccOBOW JoJield pacTBOPEHHOTO BEIIECTBA,
IJIAaHUPOBATh W MPOBOJUTH  XMUMHUYECKHE  OKCIEPUMEHTBI  TO
pPacno3HaBaHHUIO PACTBOPOB LIENOYEH U KUCIOT C MOMOIIbIO HHAUKATOPOB
(;makmyc, heHondTanenH, METHIIOPAHXK U APYTHE).

K xoniy oOydenus B 9 kiaacce nmpeaMeTHbIC pe3yIbTaThl HA 0A30BOM ypOBHE

JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUIA:

® pacKpbIBaTh CMBICT OCHOBHBIX XHUMHWYECKUX MOHATHU: XUMUYECKUI
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHOH, MPOCTOE BEIIECTBO,
CJIIO)KHOE BEHIECTBO, BAJICHTHOCTB, JJIEKTPOOTPUIIATENBHOCTh, CTEINEHb
OKHUCIICHHS, XUMUUYECKasl peaKlus, XUMUUYecKasl CBA3b, TETUIOBOM A PekT
peakuud, MOJb, MOJISIpPHBIA  OOBEM,  pacTBOp,  DJIEKTPOJIMTHI,
HEDRJIEKTPOIUTHI, AIEKTPOJUTHUYECKAS] JTUCCOLMAIUS, PEAKIUH HOHHOIO
oOMeHa, KaTaliu3aTop, XHMMHYECKOE paBHOBECHE, OOpaThMble U



HEeoOpaTUMbIE pEaKLHMH, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE pEaKIIUH,
OKHUCJIUTENIb,  BOCCTAHOBUTENb,  OKHCJIEHHWE M  BOCCTAHOBJICHHE,
aIoTponus, aMm(pOTEepPHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAS,
METAJUIMYECKAs1), KPUCTAIUIMYECKAss pEHETKA, KOPPO3Us METAaJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW pEaKluu, NpelebHO JI0mycTHUMas
xoHueHtpaus [1/IK Bemecrna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITh 3TH TOHATHUS MPU ONMKMCAHUH BEIIECTB U UX MPEBPAIICHUII;
UCIOJb30BaTh XMMHMUYECKYI0 CHMBOJIMKY [UISlI COCTaBJeHHS (GopMyll
BEILIECTB U YPAaBHEHU XUMHUYECKUX PEAKIIHIl;

ONpEeaeNsITh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JJIEMEHTOB B
COCIMHEHMSIX pA3JIMYHOTO COCTaBa, NPUHAMIEKHOCTh BEHIECTB K
onpenenEHHOMY KJIacCy COEIMHEHHM 1o (opmyiiaM, BUI XUMHUYECKOU
CBA3U (KOBaJeHTHasi, WOHHAs, METAJUIMYECKas) B HEOPTraHUYECKUX
COEIMHEHMSIX, 3apsj MOHA M0 XUMHYECKOW (opmyJsie, XapakTep Cpenbl B
BOJHBIX PACTBOPAaX HEOPTraHWYECKUX COECIMHEHMI, THI KPUCTALNIMYECKON
pPEIETKN KOHKPETHOTO BEILECTBA;

packpsiBath cMbIica [lepuonnueckoro 3axkona JI. M. MenpneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHWE: ONUCHIBAaTh M XapaKTEpHU30BaTh
TabnuuHyo (opmy lleproanyeckoil cucTeMbl XUMHUYECKHUX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJIaBHas mnoArpynna (A-rpynma)y U «mobouyHas
noarpynna (b-rpynmna)», manble U OOJdbIIHME TEPUOABbI, COOTHOCHUTH
0003HAauEHUs, KOTOpbIE MMEIOTCA B MEPUOJUYECKOM Tabiuue, C
YHUCJIOBBIMU XAPAKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMUYECKUX 3JIEMEHTOB
(cocTaB u 3apsa sapa, o0lIee YUCIIO AJIEKTPOHOB U paclpe/iesieHue UX 1o
AJIEKTPOHHBIM CJI0SIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M MX COEIMHEHUU B Mpejesiax MajblX MEepUOAOB U
[JIABHBIX NOJATPYIII ¢ YYETOM CTPOEHHUS UX aTOMOB;

KJ1acCu(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHUE BEIIECTBA,
XUMUYECKHE peakuuud (10 YUCIy U COCTaBy YYACTBYIOLIUMX B pPEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO U3MEHEHHUIO CTEIEHEW OKHUCICHUs
XUMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME U CleUUuPUUEecKue XHUMHYECKUE
CBOMCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEP)KIAs ONUCAHUE
npuMepaMi MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIINM;

COCTABJISITh YPAaBHEHHUS 3JEKTPOJUTUYECKOHM JMCCOUMALUUA  KHCIIOT,
HIEJI0OYEN U COJIEN, MOJIHBIE U COKPAIEHHBIE YPABHEHHUS PEAKIIMI HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWi, IOATBEPKIAIINX CYIICCTBOBAaHUE
TEHETUYECKOU CBSI3M MEXK/Ty BEIICCTBAMHU PA3TMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUn
MIOCPEICTBOM COCTaBIICHUS SJIEKTPOHHOTO OajaHca dTUX PEeaKIuii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TPOTEKaHUSI XMMUYECKHX TMPEBpPALICHUNH B pa3IUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XMUMHYECKOTO 7djeMeHTa 1o (GopMysie COeAUHEHHS,
MacCOBYIO [IOJII0 BEIIECTBa B pPacTBOpE, MPOBOAWTH pacy€Thl IO
YpaBHEHUIO XUMUIECKOHN PEaKIny;

coOJr01aTh MpaBuIia MOJb30BAHMS XUMUYECKON TTOCYI0M 1 1aO0paTOPHBIM
o00opyJOoBaHHMEM, a TakXKe TMpaBuia OOpallleHUsi C BEIIECTBAMHU B
COOTBETCTBHM C HWHCTPYKIMSAMH TI0 BBITIOJHEHUIO JTAOOPAaTOPHBIX
XUMUYECKAX ONBITOB TIO TIONYYCHHIO U COOMPAHUIO Ta3000pa3HBbIX
BEILIECTB (AMMHUAKA U YTIJIEKUCIIOTO Tra3a);

NPOBOJIUTh  PEAKIWH, TOATBEPKIAMOIINE  KAYSCTBEHHBIM  COCTaB
pa3TUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMHUI-,
uonun-, kKapbonat-, ¢ocdar-, cuwIMKaT-, Ccyiabdar-, TUIPOKCUI-HOHBI,
KaTHOHbI aMMOHHUS U HMOHBI HM3YUYEHHBIX METAJIOB, MPUCYTCTBYIOLIUE B
BOJHBIX PacTBOpaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OTEPAIIUU MBICIIUTEIILHOM NE€SITEIbHOCTH — aHAIN3 U
CUHTE3, CpPaBHEHUE, 00001IEHNE, CUCTEMAaTH3alIMIO, BBISIBIIEHUE TPUUUHHO-
CIICICTBCHHBIX CBS3€H — JUII M3YYCHHS CBOWCTB BEHISCTB M XMMHUYECCKUX
peaknuii, E€CTECTBEHHO-HAYYHBIC METOMNBI TO3HAHWS — HAOII0IeHNE,
U3MEpEHUe, MOICIMPOBAHUE, SKCIIEPUMEHT (PEaTbHBIA U MBICTICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne Kosun4yecTBO 4acoB DJIeKTPOHHbBbIE
n | HaumeHoBaHue pa3nesioB (undposbie)
KonTpoasn IIpakTHYeck
/ H TeM MPOTrPaMMbl Bcero oOpa3oBaTe/ibHbIE
ble padoThI ue padboTbl
n pecypchl
Pa3znen 1. [lepBoHayaibHble XUMHYECKHE TOHATHUSA
Xumust — BakHas 00J1acTh
bu6mmoreka [JOK
1. €CTECTBO3HAHUS U
. 5 2 https://m.edsoo.ru/7f418
| MPaKTUYECKOU 17
NeATEIILHOCTH YeI0BEKa -
bu6mmorexa [JOK
1. BemecrBa 1 xuMuyeckue
15 1 https://m.edsoo.ru/7f418
2 peakuuu
3¢
Hroro no pasaeny 20
Pasznen 2. BaxkHeiilue npeacTaBuTe/id HEOPraHUYeCKUX BellecTB
2. Bo3znyx. Kucnopo. bubmmorexa LOK
6 https://m.edsoo.ru/7f418
1 [Tonsatre 00 okcumax
3¢
2. Bonopon. Ionsitue o bubmorexa HOK
8 1 https://m.edsoo.ru/7f418
2 KHUCJIOTaX U COJISIX
3¢
2. Bopna. Pacteopsl. [lonsitue BrbmaoTexa [IOK
5 1 1 https://m.edsoo.ru/71418
3 00 OCHOBaHUIX
3¢
2. OCHOBHBIE KJIACCHI 1 ) | bu6mmoreka [JOK
4 HEOPraHUYECKUX https://m.edsoo.ru/7f418
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COEIMHEHUU

37c¢

Hroro no pasacity

30

Paznean 3. llepunoanueckuii 3axon u [lepuoguyeckasi cucrema xummniueckux 31emMeHToB /. . Menneneena.
Ctpoenue atomoB. XumMuieckasi cBsizb. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE PEAKINU

[lepuoanueckuii 3aKOH U
3 Ilepuoaunueckas cucrema bubnuorexa [IOK
1' XHMHUYECKUX dJIEMEHTOR /1. 7 https://m.edsoo.ru/7f418
U. Menneneesa. Ctpoenue 37¢c
aToma
XumMuyeckas CBSI3b.
but6mmoreka [IOK
3. OKucIuTeIbHO-
8 https://m.edsoo.ru/7f418
2 BOCCTAHOBUTEIBHBIE 176
peakiuu
bubmuoreka [JOK
Hroro no pazneny 15 https://m.edsoo.ru/7f418
37c
but6mmoreka [IOK
PeszepBHOe Bpemst 3 https://m.edsoo.ru/7f418
37¢
OBUIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME
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9 KVIACC

Ne KosmmuecTBo yacos DJIeKTPOHHbIE
n | HaumeHoBaHue pa3nesoB (undposbie)
KonTpoabH [pakTHyeck
/ U TeM NMPOrpaMMbl Beero oOpa3oBaTe/ibHbIE
bIe padoThI He padboTsbl
n pecypchl
Pa3znen 1. BemecTBO 1 XUMHYECKHE PeaKIIUN
! [ToBTOpeHUe 1 yroyoieHme bubnnorexa [JOK
1' 3HAHUI OCHOBHBIX Pa3/IeiIOB 5 1 https://m.edsoo.ru/7f41a
Kypca 8 Kiiacca 636
bu6mmorexa [JOK
1. OCHOBHBIE 3aKOHOMEPHOCTH
. 4 https://m.edsoo.ru/7f41a
2 XUMHUYECKUX PEaKIui
636
1 DNEeKTpoNIUTHYECKAs bubnmoreka [JOK
3' Jcconuanus. XuMHUYECKHe 8 1 1 https://m.edsoo.ru/7f41a
peakuu B pacTBOpax 636
Hroro no pazneny 17
Pasnen 2. HemeTa/uibl M UX COeIMHEHUS
) OO6mras xapakTepucTuKa bubmuoreka [JOK
1' XAMUYECKHAX 3JIEMEHTOB 4 1 https://m.edsoo.ru/7f41a
VIIA-rpynms. ["anorens 636
OO0mas xapakTepucTuKa
P P bubmuoreka [{OK
2. XUMUYECKUX DJIEMEHTOB
. 6 https://m.edsoo.ru/7f41a
2 VIA-rpynmel. Cepa u e€ 636
COETUHEHUSA -
) OO01mas xapakTepucTuKa bubnuoreka [{OK
3' XAMHAYECKHAX IJIEMEHTOB 7 1 https://m.edsoo.ru/7f41a
VA-rpynmnsl. A3zot, pocdop 636
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1 UX COCIUHCHUA

OO11ast xapakTepucTHKa

bu6mmoreka [IOK

2. XHMHYECKHUX DJICMEHTOB
8 https://m.edsoo.ru/7f41a
4 IVA-rpynnel. Yraepon u 636
KPEMHUI U UX COCTUHEHUS -
Hroro no pazneny 25
Pa3nen 3. MeTa/liIbl M HX CO€AMHEHUA
3 bu6mmoreka [IOK
1' OO1ue CBOMCTBA METAIIOB 4 https://m.edsoo.ru/7f41a
636
. bu6mmoreka [IOK
3. Baxxuelinme MeTaaibl U HX
16 https://m.edsoo.ru/7f41a
2 COCIMHCHUS
636
Hroro no pazneny 20
Pazgen 4. Xumus 1 oKkpykammas cpeia
bub6munorexa LIOK
4, BeniectBa u maTepuansl B
3 https://m.edsoo.ru/7f41a
1 JKM3HU YeI0BeKa
636
Hroro no pazneny 3
bubmuoreka [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

oOparieHus ¢ 1a60paToOpHBIM

8 KJIACC
KoaunuyecTBO 4acoB JIeKTPOHHbIE
JlaTa
Kourpoas | TlpaxkTuuec uupposbie
Tema ypoka H3yue
Bceero HbI€ KHe st o0pa3oBareib
padoTbI padoTbI HbIe pecypcChl
bubnuoteka
[Ipenmer xumuu. Pons xumuu B 1 LHOK
JKU3HHU 4eaoBeKka. Tena u BemecTBa https://m.edsoo.r
u/ff0d210c
bubnuoreka
[TonsTHE O METOIaX MO3HAHUS B 1 [HOK
XUMHUH https://m.edsoo.r
u/ff0d227¢
[Tpaktnueckas padora Ne 1 «IIpaBuna bubnuoreka
paboThI B 1a00OpaTOPHU U PUEMBI 1 [IOK

https://m.edsoo.r

000pyTI0BaHUEM w/ffod23dc
bubnuoteka
Yucteie BemecTBa 1 cMecu. CriocoObl [IOK

paszeseHus: cMecei

https://m.edsoo.r

wff0d26ca

[TpakTuueckas padbora Ne 2
«Paznenenue cmecelt (Ha mpumepe
OYHUCTKH MTOBAPEHHOH COJIN)»

bubanoreka
LHOK
https://m.edsoo.r

u/ff0d28c8

ATOMEI 1 MOJICKYJIbI

bubanoreka
LHOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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https://m.edsoo.r
u/ff0d2a6¢

XHUMHYECKHUE JIIEMEHTBI. 3HAKU
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB

Bubnnoreka
1HOK
https://m.edsoo.r
u/ff0d2be8

[IpocTeie U Cl0KHBIE BENIECTBA

bubanoreka
LHOK
https://m.edsoo.r
u/ff0d2a6¢

ATOMHO-MOJIEKYJIIPHOE YUEHHUE

bubanoreka
HOK
https://m.edsoo.r
wif0d2d50

3aKOH IOCTOSHCTBA COCTaBa BEILECTB.
Xumnueckasi popmyina. BaneHTHOCTD
aTOMOB XMMHMYECKHUX DJIEMEHTOB

bubnnoreka
LHOK

https://m.edsoo.r
w/ff0d2eae

OTHOocUTEeIbHAs aTOMHAs Macca.
OTHOCUTENbHAs MOJIEKYJIIpHAsE Macca

bubanoreka
HOK
https://m.edsoo.r
wiff0d323¢c

MaccoBas A0JI1 XUMHUYCCKOI'O
9JICMCHTA B COCAMHCHUHA

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0d350c¢

KonuuecTso BemecTBa. Moib.
Momnspnas macca

bubnuoreka
[HOK
https://m.edsoo.r
u/ff0d5230
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DdusznyecKkue U XUMUYECKUE SIBICHUS.

XuUMHUECKas peakuus

bubnuoreka
[HOK
https://m.edsoo.r
u/ff0d37fa

HpI/ISHaKI/I H YCJIOBUS IPOTCKAaHUA
XUMHUYCCKHUX peaKI_II/Iﬁ

bubnuoreka
HOK
https://m.edsoo.r
u/ffod3al6

3aKoH COXpPaHCHUA MaCChl BEIIECTB.
XUMHYECKHE YpaBHCHUA

Bubnnoreka
[HOK
https://m.edsoo.r
u/ff0d3b88

Brruucienus: KoamdecTBa, MacChl
BEIIECTBA 110 YPaBHEHUSIM
XUMHUYECKHUX PeaKIHii

Bubnnoreka
1HOK
https://m.edsoo.r
u/ff0d5708

Krnaccudukanus XuMHIeCKUX
peakiuii (CoequHeHs, Pa3I0KEeHUS,
3aMeIIeHHsI, 0OMEHa)

bubanoreka
HOK
https://m.edsoo.r
u/ff0d3134

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneaucT. O0o0IEHNE U
cucTeMaTH3aIus 3HaHui

bubanoreka
HOK
https://m.edsoo.r
u/ff0d40c4

Konrponsnas padora Nel mo reme
«BelmiecTBa 1 XUMUYECKHE PEAKLII

bubnnoreka
LHOK

https://m.edsoo.r
w/{f0d4290

Bozayx — cmecsk ra3os. Coctas
Bo3ayxa. Kucinopon — snemeHT u

bubmmoreka
LHOK
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MMPpOCTOC BCIICCTBO. O30H

https://m.edsoo.r
u/ff0d448e

DuU3NYECKUE U XUMUYECKHE CBOMCTBA
KHCII0po/ia (peakluy OKUCIICHNUS,
ropenue). [Torstue 06 okcumax

Bubnnoreka
1HOK
https://m.edsoo.r
u/ff0d4614

CrniocoOsl Mosty4eHus KUCIopo/ia B
71a00paTOPUH U TPOMBIIIIICHHOCTH.
[Ipumenenue kucmopoa

bubanoreka
LHOK
https://m.edsoo.r
u/ff0d497a

TennoBoii 3 ekt XuMudecKon
peaKIiu, TOHSITHE O
TEPMOXHUMHYECKOM YpaBHEHUH, IK30-
U DHJIOTEPMUYECKUX PEAKITUIX

bubnuoreka
[HOK
https://m.edsoo.r
u/ff0d4790

TorumBo (HedTh, yrojib U METaH).
3arpsi3HEHUE BO3yXa, CIIOCOOBI €T0
IPEOTBPALICHHS

bubnnoreka
LHOK

https://m.edsoo.r
u/ff0d4cda

[TpakTryeckas padora Ne 3 o Teme
«ITomyuenue u cobupanue
KHCJIOPO/a, U3yYEHHE €T0 CBOICTB»

bubanoreka
HOK
https://m.edsoo.r
wff0d4ae2

Bonopon — anemeHT u npocroe
BelecTBo. Haxoxxnenue B mpupoje

bubnuoreka
[HOK
https://m.edsoo.r
u/ff0d4ddo

dusnueckue U XUMUYECKHE CBOMCTBA
Bozopoaa. [Ipumenenne Bogopoaa

bubnuoreka
[HOK
https://m.edsoo.r
u/ff0d4ddo
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[ToHsTHE O KMCIIOTaX U COJISIX

bubnuoreka
[HOK
https://m.edsoo.r
u/ffod50d2

Crioco0bI nostyueHust BOAOPoAa B
nabopaTtopuun

bubnuoreka
HOK
https://m.edsoo.r
u/ff0d4ddo

[TpaxTrueckas padota Ne 4 o Teme
«Ilomyuyenue u cobupanue BOAOPO/Ia,
U3y4EHUE €r0 CBOMCTBY»

Bubnnoreka
[HOK
https://m.edsoo.r
u/ff0d4142

Moutsipabiii 00EM ra30B. 3aKOH
ABoraapo

Bubnnoreka
1HOK
https://m.edsoo.r
u/ff0d542¢

Brrunciienus 00béMa, KOJIHYeCTBa
BEIIECTBA rasa Mo ero M3BECTHOMY
KOJIMYECTBY BEIECTBA WIIH 00BEMY

bubanoreka
HOK
https://m.edsoo.r
u/ff0d55a0

Brruuciaenus 00EMOB ra3os o
YPaBHEHHIO PEaKIIMU Ha OCHOBE
3aK0HA OOBEMHBIX OTHOILIEHUI Ta30B

bubanoreka
HOK
https://m.edsoo.r
wif0d5708

duznyeckre U XUMUYECKHE CBOMCTBA
BOJBI

bubnnoreka
LHOK

https://m.edsoo.r
w/ff0d587a

CocraB ocHoBauuii. [loasarue 00
WHMKATOpaXxX

bubmmoreka
LHOK
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https://m.edsoo.r
u/ff0d59¢e2

Bopa kak pacTBopuTElb.
HacplmieHHble ¥ HEeHACHIIIIEHHBIE
pacTBOpbl. MaccoBast 107151 BELIECTBA
B pacTBOpe

bubnnoreka
HOK
https://m.edsoo.r
wff0dSb40

[Tpaktryeckas padora Ne 5 o Teme
«lIpurorosieHue pacTBOPOB C
OonpeAcNEHHON MacCOBOM 10JEn
PacTBOPEHHOrO BEILIECTBA»

bubnuoreka
[HOK
https://m.edsoo.r
u/ff0dSeba

KonrtponsHas padora N2 o teme
«Kucnopoa. Bogopon. Boga»

bubanoreka
HOK
https://m.edsoo.r
u/ff0d6342

Oxcuppl: cocTaB, KiIaccupuKkarus,
HOMEHKJIaTypa

bubnnoreka
LHOK

https://m.edsoo.r
w/ff0d664e

[lonmy4yenue u XuMHYECKHUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCHJIOB

bubnnoreka
HOK
https://m.edsoo.r
wif0d664e

OcHoBaH#usI: cOCTaB, Ki1accudukarus,
HOMEHKJIaTypa

bubnuoreka
[HOK
https://m.edsoo.r
u/ff0d67ca

[TonyyeHue u XUMHYECKUE CBOMCTBA
OCHOBaHUH

bubnuoreka
[HOK
https://m.edsoo.r
u/ff0d67ca
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Kucnotsl: coctas, kinaccupukanus,
HOMEHKJIaTypa

bubnuoreka
[HOK
https://m.edsoo.r
wit0dfee2

HonyquI/Ie M XMMHYECKHE CBOMCTBA
KHUCJIOT

bubnuoreka
HOK
https://m.edsoo.r
wit0dfee2

Comnu (cpennue): HOMEHKIIATypa,
CIOCOOBI OTYUYEHUS, XHMUYECKHE
CBOMCTBA

Bubnnoreka
[HOK
https://m.edsoo.r
u/00ad9474

[TpakTuyeckas padora Ne 6. Pemenue
AKCIEPUMEHTAJIBHBIX 33/1a4 10 TEME
«OCHOBHBIE KJIACChl HEOPraHUYECKUX
COCIMHEHU I

bubanoreka
HOK
https://m.edsoo.r
w/00ad9b7c

I'eneTmyeckas CBA3b MCXKIY KilacCaMu
HEOPTaHUYCCKUX COG,Z[I/IHCHI/II\/'I

bubanoreka
HOK
https://m.edsoo.r
w/00ad9%as50

O0001EHUE U CUCTEMATU3ALIMS
3HAHUU

bubanoreka
HOK
https://m.edsoo.r
w/00ad9cb2

Konrtponsnas padora Ne3 o teme
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
coetuHeHu"

bubnnoreka
LHOK

https://m.edsoo.r
u/00ad%ela

[TepBble NOMBITKU KIacCUPUKALTUN
XUMHUYECKHX 3JIeMeHTOB. [loHsaTHE O

bubmmoreka
IHOK
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rpynmnax CXO4HbIX 3JICMCHTOB

https://m.edsoo.r

w/00ad9ffa
Ilepuoauueckuii 3aKOH U bubnnoreka
IIepuoanueckas cucreMa LIOK
XUMHUYECKUX 3jieMeHTOB [[. 1. https://m.edsoo.r
Menpaeneena u/00adasS2c
bubnuoteka
HOK
[Tepuonpl, TpynIbl, MOATPYIITHI
https://m.edsoo.r
u/00ada52¢
bubnuoteka
Crpoenne atomoB. COCTaB aTOMHBIX I[IOK
anep. M3oronsl https://m.edsoo.r
u/00ada342
bubnuoteka
CrtpoeHue 3JIeKTPOHHBIX 000JI0UeK OK
aToMOB 3JieMeHTOB [leproanueckoit 1
cucremsl JI. 1. Menneneena Dtpsein.edsoo.r
T 8 u/00adabbc
XapaKkTepuCcTUKa XUMHUYECKOTO bubnuoteka
3JIEMEHTA 110 €TI0 MOJI0KCHUIO B LHOK
[Tepuoanueckoit cucreme /1. U. https://m.edsoo.r
Menaeneena u/00ada824
3nauenue [lepuoauueckoro 3akoHa bubnmoreka
JUISL pa3BUTHS HAYKH U MPAKTUKU. [[. LHOK
N. MenpeneeB — y4€HbIH, Me1aror u https://m.edsoo.r
TPKJAHIH u/00ada%6e
PezepaHblil ypok. O6o01eHue u bubnorexa
[HOK

cucTeMaTH3alus 3HaHuil /
Bcepoccuiickas mpoBepounasi pabota

https://m.edsoo.r
u/00adb33¢
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KonrponsHas padora Ne4 o teme
«CTtpoenne aromMa. XuMHU4IeCKast
cBs13b» / Beepoccwuiickas
npoBepoyHas paboTa

bubanoreka
LHOK
https://m.edsoo.r
u/00adb486

BHGKTpOOTpI/IHaTeHBHOCTL aTOMOB
XUMHUYCCKUX 3JICMCHTOB

bubnuoreka
[HOK
https://m.edsoo.r
u/00adaab®

HNonHas xuMuueckas CBI3b

Bubnnoreka
[HOK
https://m.edsoo.r
u/00adac34

KoBanenTHas MIMoJIsApHas XUMHUYECKasd
CBA3b

Bubnnoreka
1HOK
https://m.edsoo.r
u/00adaab®

KoBasieHTHas HenonaspHas
XUMHUYECKasl CBSI3b

bubanoreka
HOK
https://m.edsoo.r
w/00adaab8

CrerneHp OKUCIICHUA

bubanoreka
HOK
https://m.edsoo.r
w/00adae28

OKHUCITUTENIbHO-BOCCTAHOBUTEIILHBIC
peaxiuu

bubnnoreka
LHOK

https://m.edsoo.r
1/00adb076

OKHUCIIUTENN U BOCCTAHOBUTEIHN

bubmmoreka
IHOK
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https://m.edsoo.r

«Ctpoenue aroma. XUMHYECKas

1/00adb076
PesepBublit ypok. O0001meHue u bubnuoreka
CHUCTEeMaTH3alKs 3HAHUH 110 TEME HOK

https://m.edsoo.r

CUCTEMAaTU3alus 3HaHu!

CBSI3b» u/00ad9cb2
bubnuoreka
PesepBHblit ypok. O6001eHne u I[HOK

https://m.edsoo.r

wffdelco

OBIIEE KOJIMYECTBO YACOB I10
[MTPOTPAMME

68
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9 KVIACC

N KosmnuecTBo yacos Jara JIeKTPOHHbIE

M eva ypoxa KonTpoJib Mpaxruaee | msysen unpposbie

/ Bceero HbIC o0pasoBaTe/bH

KHe padorpl | M1

n padoThbI ble pecypchl
Ilepnonnueckuil 3aK0H. bubnnoreka
Ilepnonnueckas cucrema | HOK
XUMHYECKHUX 3JieMeHTOoB [[. 1. https://m.edsoo.ru
Menneneena /00adb59¢
3aKOHOMEPHOCTH B bubnnoreka
W3MEHEHUU CBOMCTB 1 HOK
XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru
MIEPBBIX TPEX MTEPUOIOB /00adb6b6
Knaccudukanus n Bubmorexa
HOMEHKJIaTypa 1 HOK
HEOPraHMYECKUX BEIIECCTB hitps://m.edsoo.ru

[00adb7e2
Bunnl xuMu4eckou CBSI3H U BubmioTexa
THUTIBI KPUCTATUTMYECKUX 1 HOK
pemETox https://m.edsoo.ru
/00adbac6

Kontponbnas padora Nel o
teme «IloBTOpEeHME 1
yriayOsieHue 3HaHui 1 1
OCHOBHBIX pa3/eioB Kypca 8
KJ1acca»
Knaccudukanmst XuMuaeckux 1 bubanoreka
peakuii Mo pa3IuuyHbIM HOK
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https://m.edsoo.ru

fprsHaKam /00adbcb0
[TonsTue o ckopoctu bubnuoteka
XUMHUYECKOW PEaKLUH. HOK

IToHsATHE O TOMOTCHHBIX U

https://m.edsoo.ru

T€TEPOreHHBIX peaKkLUIX /00adbe9a
IToHsATHE O XUMHUYECKOM

paBHOBecuu. DaKkTOpHI, bubnuoreka
BIIMSIIOLLIAE HA CKOPOCTh HOK

XMMHYECKOW PEaKLUU U

https://m.edsoo.ru

MOJ0KCHHUE XUMHUYECKOTO /00adc28c
paBHOBECHs

bubaunoreka
OxucnuTenbHO- [IOK

BOCCTAHOBUTCIIbHBIC PCAKIITNHN

https://m.edsoo.ru

/00adcade

Teopust 31EKTPOIUTUYECKOMN
nuccoryanuu. CUIbHEIE U
c1a0bIe AIEKTPOTUTHI

bubanoreka
LHOK

https://m.edsoo.ru

/00adcd68

HoHnHbIe ypaBHEHHS peaKIUil

bubanoreka
LHOK

https://m.edsoo.ru

/00add448
XUMHAYECKHE CBOUCTBA KHUCIOT
N Bubnuoreka
A OCHOBAHHUH B CBETE
HOK

npeJIcTaBICHH 00
ANEKTPOIUTUYECKON
IUCCOLIMAINU

https://m.edsoo.ru

/00add5d8
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XHUMHUUYECKUE CBOMCTBA COJIEH
B CBETE MpEJCTaBICHUN 00

bubanoreka
LHOK

AJIEKTPOJIUTHYECKON https://m.edsoo.ru

JUACCOLMAIINHN /00add8b2
bubnuoreka
HOK

ITonsATHE O TUIpONIM3E CONEN

https://m.edsoo.ru

/00add9d4

0O0001EeHue 1
CHCTEMaTH3aLMs 3HAHUI

bubauoreka
HOK

https://m.edsoo.ru

/00addd12

[TpaxTrueckast padorta Ne 1.
«Pemenue
9KCHEPUMEHTAIbHBIX 3a7au»

Bbubaunoreka
LHOK

https://m.edsoo.ru

/00addbfa
KonTponbnas pabota N2 mo bubnuoteka
TeMe «DJIEKTPOIUTHYECKAS] [HOK

aucconuans. XuMU4YeCcKue

https://m.edsoo.ru

peaKuHuu B pacTBOpax» /00addecO
OO6mias XapaKTepUCTHKA bubnmnoreka
[MOK

rajoreHoB. XMMHYECKUE
CBOIICTBa Ha MPUMEPE XJIOpa

https://m.edsoo.ru

/00addfe2
XmopoBogopoa. CossiHast bubnmnoreka
KHCJIOTa, XUMUYECKUE [HOK

CBOIICTBa, MMOJIy4YECHHE,
MPUMEHEHNE

https://m.edsoo.ru

/00adel104

[TpakTiueckas pabora Ne 2 o

buoOmmoreka
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teme «Ilomydyenue cossHOn I[HOK
KHUCJIOTBI, U3y4EHUE €& https://m.edsoo.ru
CBOMCTB» [00ade348
Breruncnenus no ypaBHeHUsIM bubnuoteka
XUMHUYECKHUX PEAKIMH, ECIIH I[HOK
OJIMH U3 PEarcHTOB J1aH B https://m.edsoo.ru
HN30BITKE /00ade488
bubnuoreka
OOGm1as XxapaKTepucTUKa IHOK
sneMeHTOB VIA-rpynmnsl https://m.edsoo.ru
/00adet64a
AnnoTtponHbie MoIU(UKAIIH bubnuoreka
cepbl. Haxoxnenue cepsl u €€ I[TOK
COCIMHEHUH B IIPUPOJIE. https://m.edsoo.ru
XUMHYECKUE CBOMCTBA CEPBI /00ade64a
CepoBoaopoj1, CTpOCHHE, bubmorexa
qmsflqecxne U XUMUYECKHe huttopi//m.edsoo.ru
CBOMCTBA /00ade802
Oxkcuapl cepsl. CepHas bubnmoreka
KUCII0Ta, (PU3NYECKUE U HOK
XUMHYECKHUE CBOMCTBA, https://m.edsoo.ru
MIPUMEHEHUE /00adea28
XHUMHUYECKUE PEAKLINH,
JIeKaIUe B OCHOBE bubnmoreka
IPOMBIIUIEHHOTO CI0C00a HOK
IIOJIyYEHUsI CEPHOM KUCIIOTHI. https://m.edsoo.ru
XUMUYECKOE 3arpsA3HEHNE /00adec8a

OKpYXaroIIe Cpeabl
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COCAMHCHUSAMU CCPBI

Brunciienue MaccoBOU 10U
BBIXO/Ia TIPOIYKTa PEaKIIUU

bubanoreka
LHOK
https://m.edsoo.ru
/00adec8a

OO01as xapakTepucTHKa
31eMeHTOB VA-rpynisl. A30T,
pacnpoCTpaHEHUE B IPUPOJE,
¢u3nuecKkre 1 XUMHUYECKUE
CBOMCTBA

bubnnoreka
LHOK
https://m.edsoo.ru
/00adeeab

AMMUaK, ero GuU3nIecKue u
XUMHUYECKHE CBOICTBA,
NOJTyYCHHE U IPHUMEHEHHE

bubanoreka
LHOK
https://m.edsoo.ru
/00adf004

[IpaxTuyeckas padora Ne 3 o
teMe «llonmyyenne ammuaka,
W3Y4YEHUE €r0 CBOMCTB»

Bbubanorexa
LHOK

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

A3oTHas KHCIO0Ta, €€
¢du3nuecKkre 1 XUMHUYECKUE
CBOMCTBA

bubnnoreka
HOK
https://m.edsoo.ru
/00adf306

Hcnonp3oBanue HUTPATOB U
coJIell aMMOHHS B KQUECTBE
MUHEPaIbHBIX yA00pPEHUIA.
XUMHYECKOE 3arpsi3HeHUE
OKpYXKaroIieu cpebl
COCIMHEHUSIMU a30Ta

bubnnoreka
HOK
https://m.edsoo.ru
[00adf518

®docdop. Oxcua pocdopa (V)

buoOmmoreka
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u GocdopHas KHCIOTa, I[HOK
buznyecKkue 1 XuMUYECKHEe https://m.edsoo.ru
CBOICTBA, MTOJYy4YECHUE /00adf68a
Ucnonb3oBanue hocdaTtos B bubnuoteka
Ka4eCTBC MHUHCPAIBHBIX L{OK
ya00peHui. 3arps3HeHHE https://m.edsoo.ru
IpUPOJIHOH cpeabl hochaTamu /00adfc20
bubnuoreka
Yrnepon, pactipocTpaHeHUE B OK
npupoie, Gpu3ndecKue u 1
XUMUYECKHE CBOMCTBA T
/00adfd9c¢
Oxkcunsl yraepoza, ux
bubnmmoreka
busznyecKre 1 XUMUIECKHE
. LHOK
CBOMCTBA. DKOJOTUUECKUE
po0JIEMBbI, CBSI3aHHBIE C B
P : /00adfebe
okcuaom yriaepoza (IV)
bubnuoreka
N [HOK
VYronpHasg KUCIoTa U €€ CoMu
https://m.edsoo.ru
/00ae006¢
[TpaxTrueckas padota Ne 4 mo
" bubnmmoreka
teMe "[lonyyenue
LHOK
YTIEKUCIIOTO Ta3a.
R — N https://m.edsoo.ru
YeCTBCHHAS us H
peart /00ae027¢
KapOOHAT-MOH
bubnuoreka
[TepBoHauanbHBIC TOHATHS 00
[HOK

OpPTraHWYECKHUX BEIECTBAX KaK
0 COCIMHEHUSX yTIepoia

https://m.edsoo.ru
/00ae054e



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e

buoOmmoreka

o LHOK
Kpemnuii u ero coenunenus
https://m.edsoo.ru
/00ae080a
[IpakTuueckas padora Ne 5.
bubanoreka
Pemenue
LHOK
AKCIIEPUMEHTAIIbHBIX 3a/1a4 10
ene «BaKHeHIIe https://m.edsoo.ru
TeMme «Baxuenmm
/00aeQbf2
HEMETAJUIBI U UX COEIUHEHU
Bubnuoreka
KonTtponbnas pabora Ne3 mo
o HOK
TeMe «Baxneimme
https://m.edsoo.ru
HEMETAJIIBI U UX COEIUHEHUI
/00aelel8
OO0mras xapakTepucTHKa
XUMHUUYECKHUX DIIEMEHTOB —
bubanoreka
MeTaJu10B. MeTtaiuinaeckast OK
CBSI3b U MeTajInyecKas I
T eccKas DOLIETKA https://m.edsoo.ru
KpUCTAUINYECKas PEIeTKa.
P . p /00ael03e
Ddusnyeckue cBONCTBA
METAJUIOB
XUMHYECKHE CBOUCTBA bubanoreka
METAJIJIOB. [IOK
DIIEKTPOXUMUYECKUH P https://m.edsoo.ru
HanpsHKEHUH METaJIOB /00ael156
OO6mrme crocoObl MOTyYeHHS
bubanoreka
MeTtaioB. CIiaBbl.
LHOK
Brerancnenus mo ypaBHEHUSIM
oc ea S ec https://m.edsoo.ru
XUMHYECKUX KITUH, eCIIA
Deai, /00ac1156

OJIMH U3 pCarcHTOB COACPIKUT



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

IpUMecH

[TonsiTHE O KOppO3UMU
METaJIJIOB

bubanoreka
LHOK
https://m.edsoo.ru
/00ael278

[IlenouHbIe METAIITBI

bubanoreka
HOK
https://m.edsoo.ru
/00ael4b2

OKcuabl U THAPOKCHUTBI
HATpHS U Kaaus

bubanorexa
LHOK

https://m.edsoo.ru
/00ae14b2

[Ienouno3eMeIbHbBIE METAILIbI
— KaJIbIIMHA ¥ Maraui

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

Bakueiue coequHeHNA
KaJIbIUS

bubnnoreka
[HOK
https://m.edsoo.ru
/00ael5¢e8

O060061IEeHNE U
CUCTeMaTHU3alus 3HaHUU

JKécTkocTh BOABI M CLIOCOOBI
€€ yCcTpaHEeHUs

bubanoreka
LHOK
https://m.edsoo.ru
/00ae1886

[IpakTuueckas padora Ne 6 o
TeMe "JKEcTKOCTL BOALI U
METO/IbI €€ yCTpaHEHUs "

bubanoreka
LHOK

https://m.edsoo.ru



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

/00aelae8

ATIOMUHAN

bubanoreka
[HOK
https://m.edsoo.ru

/00aelc64

AMdoTepHbIe CBOICTBA
OKCHJIa ¥ TUJIPOKCHUA

Bubnuoreka
HOK
https://m.edsoo.ru

/00aelc64

Kemneso

bubauoreka
[HOK

https://m.edsoo.ru

/00ae1d86

Oxcuipl, THIPOKCUIBI U COITH
xenesa (I1) u xenesa (I11)

bubaunoreka
LHOK

https://m.edsoo.ru

/00ae35e6
O06o0061IEHNE U
cUCTEMATU3aIUs 3HAHUN
[TpakTrueckas padorta Ne 7.

Bubnuoreka
Pemenne

HOK

SKCIEPUMEHTAIBHBIX 3a]1a4 110
TeMe «BakHelmme MeTamisl U

https://m.edsoo.ru

/00ae3de8
UX COEOUHEHUI» -
Brraucnenus mo ypaBHeHUSIM
. bubauoreka
XUMUYECKUX PEaKIIUN, eCITH 1OK

OJIMH U3 pCarcHTOB [1aH B
M30BITKE WU COACPIKUT
IMPpUMCECH. Brrunciaenus

https://m.edsoo.ru

/00ael750



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

MacCCOBOU JI0JIU BbIXOJa
HNPOIYKTa peaknuu

O060061IEHNE U
CUCTEMaTHU3alus 3HaHUN

Kontponbnas pabora Ne4 mo
TeMe «Baxuenme MeTaisl U
UX COEOUHEHUI»

BemecrtBa u marepuaisl B
OBCE€IHEBHON KU3HU
qeJI0OBEKa

bubanorexa
HOK
https://m.edsoo.ru

/00ae3f50

XUMHUECKOE 3arps3HEHNE
OKpPY’KaloIIeH cpe/ibl

bubanoreka
LHOK
https://m.edsoo.ru

/00ae4270

Ponw xumuu B PCUICHUN
OKOJIOTHYCCKHX HpO6J’ICM

bubauoreka
[HOK

https://m.edsoo.ru

/00ae4270

PesepBHbIil ypok. O6001eHIE
Y CHCTEMAaTH3allus 3HAaHUI

bubauoreka
[HOK

https://m.edsoo.ru

/00ae0d0a

PeseprubIil ypok. O6001eHIE
U CUCTEMAaTH3allis 3HaHU!

bubaunoreka
LHOK

https://m.edsoo.ru

/00adb33¢

PesepBHblii ypok. O60011eHNE
U CHCTEeMaTH3allus 3HaHUU

bubanoreka
LHOK



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c

https://m.edsoo.ru

/00ad9cb2

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBbHOMN ITPOT'PAMMBI

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
00pa30BaTeJILHON NPOrPaMMbI OCHOBHOT'0 00111€er0 00pa3oBaHus

1

IIo Teme: «HCpBOHa‘-IaJIBHBIG XUMHNYCCKUC ITOHATHUA

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XWMHUYECKHX TIOHSATHI: aToMm,
MOJICKYJIa, XWMHYECKHUH SJEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEILIECTBO, CMECh (OJHOPOJHAST W HEOJHOPOJHAsI), BaJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas W MOJICKYJIApHas Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJSIpHAsE Macca, MaccoBas JOJS XUMHUYECKOIO
dJIEMEHTa B COCIMHEHUU, MOJIAPHBIH 00BEM, XUMHUUYECKas peaKIius,
KIacCupUKaUsg  peakiuil:  peakuud  COCOUHEHHS,  PEaKIuu
pa3lioKEHUS, PEAKIMU 3aMEIICHHs, pPeakIuu OoOMeHa, 53K30- |
SHAOTEPMHUYECKUE PEAKINH, TETUIOBOW 3((dEKT peakiuu, pacTBop,

MaccoBasi 10J1s BeLecTBa (MPOLIEHTHAs! KOHIIEHTpAI|sl) B pacTBOpE

1.2

HWIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHWYCECKUX HOHATHUA H

NPUMCHATH 3TU NMOHATUA IIPU OIIMCAaHUU BCIICCTB U UX HpeBpameHHﬁ

1.3

HCIIOJIb30BaTh XHUMUYCCKYIO CHUMBOJIUKY IJId COCTABJICHUA (I)OpMy.TI

BEILIECTB U YPAaBHECHUN XUMHUYECKUX PEAKIUN

1.4

PaCKpbIBaTh CMBICJI 3aKOHOB COXpPaHCHUA MacCChbl BCIICCTB,
INOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJAPHOI'0 Y4YCHUsS, 3aKOHa

ABoraapo

1.5

OIIPCACIIATH BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJaccuuIUpoOBaTh XUMHUYECKHE peakiuuu (M0 YHCIy M COCTaBy

YUYacCTBYIOLIMX B PEaKIUH BELIECTB, M0 TEIJIOBOMY PQEKTY)

1.7

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChI

BCIIICCTB




1.8

BBIUUCIIATE MACCOBYIO JIOJNIIO XHMHUYECKOTO 3JEeMEHTa 1o (opmyie

COCIUHCHHUA,

1.9

BBIYUCIIAITD MAaCCOBYIO TOJITO BEIICCTBA B PaCTBOPC

1.10

INPUMEHATh €CTCCTBCHHOHAYYHBIC METO/bI ITO3HAHUA — Ha6J'IIO,Z[eHI/I€,

HU3MEpPEHHE, MOJEITUPOBAHNE, HIKCTIEPUMEHT (peasIbHbI U MBICIICHHBIN)

ITo Teme: «BaxHenmue npeacTaBUTENId HEOPraHUYECKUX BEILECTB)

2.1

PaCKpbIBATH CMBICII OCHOBHBIX XUMHWYCCKUX TOHSTHI: OKCHJI, KMCJIOTa,

OCHOBAHHUE, COJIb

2.2

OMpPCACIATL NPHUHAMJIIC)KHOCTL BCHICCTB K OHpCIlCJ'IéHHOMy Kj1accy

coeMHeHui o popmynam

23

KJ'IaCCI/I(bI/II_[I/IPOBaTB HCOPraHNYCCKUC BCIICCTBA

24

XapaKTepu30BaTh (OMKUCHIBATh) O0IIME XUMUYECKHE CBOMCTBA BELIECTB
pa3IMYHBIX  KJIACCOB,  MOATBEpXkAas  OMHCAaHUE  IpUMEpPaMHu

MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUil

2.5

IIPOrHO3UPOBATH CBOMCTBAa BCIIECTB B 3aBUCHMOCTH OT HX
KauCCTBCHHOI'0O COCTaBda, BO3MOXHOCTU IMPOTCKAHUA XHUMHUUYCCKHUX

MIPEBPALIEHUI B pa3IUUYHbBIX YCIOBUAX

2.6

CIeNOBaTh MpaBWJIAM I[OJb30BAHMS XUMHUYECKOM TOCYAOM H
nabopaTtopHbIM 000pyAOBaHHEM, a TaKXKe MpaBUiIaM OOpaIleHUs ¢
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHUSMH 110 BBITOJHEHUIO
1ab0PaTOPHBIX XMUMHUYECKHUX OMBITOB MO TOJYYEHUI0 M COOMpaHUIO
razoo0pa3HbIX BeEIIECTB (BOAOpOAa M KHUCIOPOAA), IPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHONM MacCOBOM JOJIEM PacTBOPEHHOIO
BEIIIECTBA, TUIAHUPOBATH M IPOBOJUTH XUMUYECKHE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO pPACTBOPOB IIEJIOYEH M KHUCIOT C IOMOIIbIO

MHAMKATOPOB (JaKkMyc, (heHosdranent, METUIOPaHK U IpyTHUE)

2.7

IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XMMUYECKON pEeaKIUU

IIo Teme: «llepnommyecknii 3akoH u Ilepumommueckas cucrema
xumuueckux snemeHTtoB J[. M. MenneneeBa. CTpoeHue aTOMOB.

Xumudeckas cBg3b. OKHUCIUTEILHO-BOCCTAHOBUTEIIHLHEIC peakunum»

3.1

PaCKpbIBaTh CMBICII OCHOBHBIX XHMHUUYCCKHUX HOHATHH: AApO aroma,
AJICKTPOHHBIA CIIOM aroma, aToMHas OpOWTallb, paguyCc aToma,
XUMHYCCKad CBA3b, IMOJIIpHAd W HCIOJIIpHAsd KOBAJCHTHAA CBA3b,
ANEKTPOOTPHUIATEILHOCTh, HWOHHAs CBA3b, HOH, KaTHOH, AaHMOH,

CTCIICHb OKHCJICHHUA




3.2

KJ'IaCCI/I(l)I/IIlI/IpOBaTB XUMHNYCCKUEC DJICMCHTHI

3.3

OIMCHIBATh M XapaKTepHu30BaTh Tabnu4Hyio ¢opmy Ilepuonndeckoit
CHCTEMBbl XMMHUYECKHMX 3JEMEHTOB: pa3iuyaTh IOHATUS «IJIAaBHAs
noarpynmna (Arpynma)» u «mobounas mnoxarpymma (brpymma)y,

«MaJible» U «OOJIBIIHE) MCpUOAbI

3.4

packpeiBaTh cMbich [lepumoamueckoro 3akona J[.M. MeHnneneena:
ACMOHCTPpUPOBATH TIOHUMAHUC HGpHOI[PI‘-IGCKOfI 3aBHCHUMOCTH CBOMCTB

XHUMHUYCCKUX 3JIEMCHTOB OT HUX ITOJIOKCHHS B Hepnozu/lqecr(oﬁ CHCTEMCE

3.5

COOTHOCHUTH 0603Ha‘-IeHI/I$I, KOTOPBIC HUMCIOTCA B Ta6m/1ue
«Hepnom/mecmﬂ CHuCTEMaA XHUMHUYCCKUX 9JICMCHTOB I[I/I
MeHgleneeBa» C YHUCJIOBBIMHU XapaKTCPUCTHUKAMH CTPOCHHA aTOMOB
XHUMHUYCCKUX OJICMCHTOB (COCTaB U 3apsa  daapa, OGH.ICC YHCJI0

AJIEKTPOHOB U paclpeaeNieHHue UX 10 AIEKTPOHHBIM CIIOSIM)

3.6

OIPECACIIATh CTCIICHDb OKHCJICHUSA 9JICMCHTOB B 6I/IHapHI>IX

COCOUHCHUAX

3.7

OIIpCACIIATE BHJ XHUMHYECKOH CBSI3U (KOBaHeHTHaSI u I/IOHHaSI) B

HCOPraHNYCCKUX COCANHCHUAX

9 KUIIACC

Kon
NpoBepPsieMoro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3yabTATHI 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHus

1

Ilo Teme: «BCHIGCTBO U XUMHWYCCKasdA pCaKIus»

1.1

pacKpbIBaTh CMBIC OCHOBHBIX XHWMHUYECKUX TOHATHUH: pacTBOP,

peaKkIu MOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOE PaBHOBECHE,

OJICKTPOJUTBI, HEIJICKTPOJIUTBI, 3SJICKTPOIUTHYCCKAA AUCCOLUANMA,

o0OpaTumblie u HeoOpaTUMbIe peakuumy,
OKHCITUTEIThbHOBOCCTAHOBUTEIIEHBIC peaxIum, OKHCITUTEIIb,
BOCCTAHOBUTENIb, OKHCICHHE M BOCCTAHOBJIEHHE, aJUIOTPOIINS,
aMm(doTepHOCTh, XUMHUYECKass  CBs3b  (KOBaJCHTHas, HOHHAas,
MeTaJuIn4yecKasi), KpUCTaJUIM4YecKas pemeTKka, CIUIaBbl, CKOPOCTh

XUMHYECKON peaKIuu

1.2

HWIUNTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHMHYCCKUX HOHATHUA H

NPUMCHATH 5TU NMOHATUA ITPU OIIMCAaHWUU BCIICCTB U UX HpeBpaH_[eHI/Iﬁ




1.3

COCTAaBJIATb YPAaBHCHUA Z-)J'IGKTpOJ'II/ITI/I‘-ICCKOf/'I JUucconmmanum KHCIIOT,
menoqeﬁ n coneﬁ, IIOJIHBICE H COKpaH_[éHHBIC YpaBHCHUA peaKI_[I/Iﬁ

MOHHOTO OOMEHa

1.4

PaCKpbIBaATh CYIIHOCTH OKHCIIMTCIbHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ

IOoCpCACTBOM COCTABJICHUSA 2JICKTPOHHOT'O 0ajaHca dTHX peaKHI/Iﬁ

1.5

MIPOBOAUTH PACUEThI 110 YPaBHEHUIO XUMUYECKOM peakuuu

ITo Temam: «HemeTamnbel M WX cOEOWHEHHSA» W «MeTalUTbl M HUX

COCOUHCHU A

2.1

XapaKTCPU30BaTh (OHI/ICBIBE[TL) o6ume u CHCI_II/I(I)I/I‘-ICCKI/IG XHUMHUYCCKUC
CBOMCTBa IMPOCTBIX MW CJIIOKHBIX BCHICCTB, IMOATBCPIKIAAA OIIMCAHUC
npuMepaMu MOJICKYJIAPHBIX U HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYHOIINUX

XUMHYECKUX PEAKIUI

2.2

COCTAaBJIATb YPAaBHCHUA peaKHHﬁ, IMOATBCPIKAAIOIUX CYHIECTBOBAHUC

TeHESTHYCCKOM CBSI3U MECKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

23

IIPpOrHO3UPOBAThb CBOMCTBaA BCHICCTB B 3aBUCHUMOCTU OT UX CTPOCHHUA,
BO3MOXHOCTH NPOTCKAHHUA XHUMHUYCCKUX HpeBpaH_IeHI/IfI B Pa3JIMYHBIX

YCIIOBUAX

24

CIIeIOBaTh MpaBWJIAM  [OJIb30BAHUS XHMHYECKOH TMOCYA0i W
nabopatopHbIM 000pyAOBaHMEM, a TaKXKe TMpaBUIaM OOpaIleHUs ¢
BEIIECTBAMU B COOTBETCTBHH C WHCTPYKIMSMU 110 BBIIOJTHEHHIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYCHHIO U COOMPAHUIO

ra3000pa3HbIX BEHIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa)

2.5

MIpOBOAWTE PCAKUOWH, MTOATBECPIKAAOIINEC Ka4eCTBEHHLIH COCTaB
pPa3NMUYHBIX BEIIECTB: pPACIO3HABATh OMBITHBIM NYTEM XJIOPHUA-,
Opomun, womupa, kapOoHat, Qocdar, cunmkar, cynbdar,
TUIPOKCUIUOHBI, KATHOHBI aMMOHHUS, MOHBI H3yYEHHBIX METaJIOB,

MIPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB

[To Teme: «XuMUS U OKPYIKAOILIAsI CPEay

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XxuMuueckux nonsatui: I1/IK Bemecrsa;

KOppo3usa MCTAJLJIOB

32

[PUMEHATh OCHOBHBIC OIEPAlUU MBICIUTEIBHON [EITEIBHOCTH —
aHAJIM3 W CHHTE3, CpaBHEHHUE, OO0OOIIEHNE, CHCTEeMAaTHU3AIINIO,
BBISIBIICHUE IPHYUHHO-CJICICTBEHHBIX CBA3EH — /IS M3YUCHHS CBOMCTB
BCHIICCTB U XHUMHNUYCCKHUX peaKI_[I/If/'I; eCTeCTBCHHOHay‘-IHBIe METOAbI

IIO3HAHUA — Ha6J'IIO,Z[CHI/IC, HN3MEPCHUE, MOACIINPOBAHUC, DKCIICPUMCHT




(peanbHbIN U MBICIICHHBIN)




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

8 KUIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaHUSA

1

HepBOHa‘laﬂbHLIC XUMHWYCCKUC ITOHATHUA

1.1

HpeI[MCT XAMHH. POJIb XUMUH B 5KU3HU YeJIOBEKa. XUMHUS B CUCTEME HayK. Tena

U BemiecTBa. OU3NYSCKUE CBOMCTBA BEIIECTB. ArperaTHoe COCTOSIHHUEC BCIICCTB

1.2

IIonsTue o METOJaxX IIO3HAaHHA B XMMHUH. Yucteie BCIICCTBA U CMCCH. CnocoObl

paszeneHus cMecen

1.3

ATOMBI W MOJICKYIJIBI. Xnmuueckne diieMeHTBl. CHUMBOJBI  XUMHYECKUX

9JICMCHTOB. HpOCTBIe " CJIIOKHBIC BEIICCTBA. ATOMHO-MOJ’IGK}/J'I}IPHOG YUCHUC

1.4

XyUMH4YecKas (bOpMyJ'Ia. BanenTHOCTh aTOMOB XMMUYECKHX DJICMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OTtHOCHUTEILHAS aTOMHas macca.
OTtHocHUTEIbHAS MOJICKYJISIpHad Macca. MaccoBas g0 XUMHYECKOTO 3JIeMEHTa

B COCAMHCHNU

1.5

KonnuectBo BemectBa. Monb. MoisipHass Macca. B3auMoOCBsI3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IMHHUIl BemiecTBa. Pacu€rel mo dopmynam

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

1.6

DU3NYECKUE U XUMHUYECKHUE SIBICHUSA. XUMUYECKas PEAKUUS U €€ NMPU3HAKHU.
3aK0H COXpAaHEHHS MAcChl BEIIECTB. XUMHUECKUe ypaBHeHUs. Kinaccudukarus

XUMHUYECKHUX peakiuil (COSMHEHUS, Pa3IoKeHus, 3aMELIeHUsI, 0OMEHA)

1.7

XUMUYECKUI IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCYI0M, C MPaBUIIaMHU
paboTel B JabopaTopur W TpUEMaMH OOpaImleHus C JIabOpaTOPHBIM
o0opysoBaHHWEM, H3y4Ye€HHE U OMUcCaHWe (UINYECKUX CBONCTB 0O0pa3IoB
HEOPTraHWYECKHX BENIECTB, HaOmoAcHHEe (u3ndeckux (TUTaBICHUE BOCKa,
TasHHE JIbJIa, PACTUPAHHUE caxapa B CTyNKEe, KUIIEHUE U KOHJEHCALUs BOJIbI) U
XUMHUYECKHX  (TOpeHHe CBeYM, [pOKAJIMBaHWE MEIHOM  MPOBOJIOKH,
B3aMIMOJICHICTBHE MeJla C KHUCJIOTOW) SIBJICHWH, HAONIOIEHHWE W ONMUCAHHE
NPU3HAKOB TMPOTEKaHHWsS XUMHUYECKUX peakuuid (pa3jioxeHHe caxapa,
B3aMMOJICHCTBHIE CEPHON KUCIOTHI C XJIOPUAOM Oapusi, pa3IoKeHUe TUAPOKCHIA
menu(Il) mpu HarpeBaHum, B3aUMOJCIHCTBHE XKejle3a C PAcTBOPOM COJIU
meau(Il), m3ydenue crmocoOOB pasneneHus cMeced (C MOMOIIBI0 MAarHuTa,

(buIbTpOBaHUE, BBIMTAPUBAHKE, MUCTHUIUIALMS, Xpomatorpadus), MpoBeIeHUE




OYHCTKHU HOBapeHHOfI COJIH, HB.6J'IIOI[GHI/IC M OIIMCAaHHC PE3YJILTATOB ITPOBCACHUA
OIlbITa, WJUIFOCTPUPYROLICTO 3daKOH COXpaHCHHA MACChl, CO3JaHUC Moz[eneﬁ

MOJIEKYJI (IIIapOCTEPIKHEBBIX )

Baxuelime npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razos. CocraB Bozayxa. Kucinopog — ajeMeHT M mpocToe
BenlecTBo. HaxokneHuwe kuciaopoja B mpupoje, (pU3sMdeckrue U XUMHYECKHe
cBoiictBa (peakiuu ropenus). Oxcunsl. [Ipumenenue kucnmopona. CrocoOsl
MOJTyYeHHUsl KHuciopoja B JjabopaTopuud M MNpoMbIIIIeHHOCTH. KpyroBopot

Kuciopoaa B npupojae. O30H — amoTponHas MoIU(pUKAI KHCIOpoaa

2.2

TennoBoil > PekT XUMUIECKOH peaklui, TEePMOXUMUYECKHE YPaBHEHUS, 3K30-
U SHAOTEpPMHUYECKHE peakuu. TOIMBO: yroib U MeTaH. 3arpsi3HeHue BO3yXa,

yCcUJIeHHE TapHUKOBOTO 3(dekra, pazpylieHrne 030HOBOTO C0s
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Bonopon — snemeHT M npocroe BeecTBo. HaxoxkaeHue Bomopoja B IPHUPOZE,
¢usnueckre W XUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI IMOIYYEHHUS.

Kucnorts! 1 conu

24

MonsipHbiii 00bEM ra3oB. Pacy€Tsl Mo XMMHUUYECKUM ypaBHEHUSIM

2.5

®dusznyeckue CBOWMCTBA BOAbl. Boga kak pacTBopuTenb. PacTBOpBHI.
HaceoltieHHpie ¥ HEHACHIILIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 1075 BelIecTBa B pacTBOpe. XHUMHUYECKHE CBOMCTBAa BOJIBI.
OcHoBanus. Ponb pacTBOpoB B Mpupojie M B XKU3HU uenoBeka. Kpyrosopor
BOJIbI B IIPUPO/JIC. 3arpsi3HEHUE MPUPOIHBIX BoI. OXpaHa U OYMCTKA IPUPOTHBIX

BOJ

2.6

Knaccudpukanus wnHeopranmueckux coeaumnenuid. Oxcuapl. Knaccuduxamms
OKCHJIOB:  coJieoOpasyromue (OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) U
HeconeoOpasyromue. Homenknarypa okcuaoB. Du3nueckue U XUMHYECKHE

CBOICTBa OKCUAOB. [loryueHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoBaHuiM: WHIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHnknarypa ocHoBaHuil. dusndeckre U XUMUYECKHE CBOWCTBA

ocHoBaHMi. [TomyueHne ocHOBaHUIA

2.8

Kucnotsl. Knaccudukanus xucnor. HomeHnkiarypa kucior. dusmdeckue u
XUMHUYECKHEe CBOMCTBA KHCIOT. Psang aktuBHocth MetaioB H.H. bekerosa.

[Tonyuenune kucior

2.9

Comu. Homenkinatypa coneit. @usznueckue U XUMUYECKHUE CBOMCTBA COJICH.

[Tonydenue coneit

2.10

I'eneTmueckast CBsI3b MCXKY KilacCaMU HEOPTaHNYCCKUX COG,Z[I/IHGHI/II\/'I




2.11

XHMMHWYECKUN  DKCIIEPUMEHT: KAayeCTBEHHOE  ONpPEIEICHUE  COACPKAHUA
KHUCTIOpOJla B BO3AYyXe, MOJIy4eHHE, COOMpaHue, pacrno3HaBAaHUE U H3YUYCHHE
CBOICTB KHCJIOpOJa, HAOIIOEHUE B3aUMOJACHCTBUS BEIIECTB C KUCIOPOJOM U
yCIIOBUSI BOBHUKHOBEHUS M MpEKpallleHus TopeHust (Ioxapa), 03HaKOMIICHHUE C
oOpa3liaMu OKCHUJIOB M OIHMCAHHE UX CBOMCTB, IMOJy4Ye€HUE, COOMpaHUe,
pacrno3HaBaHWE U W3Y4YCHHE CBOWCTB BOAOpOJa (TOpEHUE), B3aUMOJICHCTBUE
Bozopojaa ¢ okcuaoMm menu(ll) (BO3MOXKHO MCIOIB30BAHUE BUICOMATEPUATIOB),
HaOmoieHue 00pa3loB  BEHIECTB KOJIMYECTBOM | MOJb, UCCIIEOBaHHE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C PA3JIMYHOW PacCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MAacCOBOM JOJIed PaCTBOPEHHOIO
BEII[ECTBA, B3aMMOJICUCTBUE BOJIbI C MeTalaMH (HATPUEM U KaJbIIUEM)
(BO3MOXKHO HCHOJB30BAaHUE BUJECOMATEPHANIOB), OIpEAeTICHHE pPAacTBOPOB
KUCJIOT W IIEJIOYEed C IOMOIIBI0 HMHJIMKATOPOB, HCCIEJOBaHHE O00pa3loB
HEOPraHMYECKUX BEIIECTB pPa3MYHBIX KIJIACCOB, HAOMIOACHHE W3MEHEHUS
OKpPAacKM HHJIUKAaTOpPOB B pacTBOpax KHUCIOT W INEJIOYEH, H3ydeHHE
B3aumozeiictBus okcuga Meau(Il) ¢ pacTBopom cepHON KHCIOTBI, KHUCIOT C
METaJUIAMM, PEaKIUN HEUTpaIU3alliy, I0Jy4YECHUE HEPACTBOPUMBIX OCHOBAHHM,
BBITECHEHHWE OJIHOIO MeTajula JpyrMM M3 pacTBopa COJIM, peLIeHue
IKCIEPUMEHTAIbHBIX 3a/ay 1o TeMe «BakHelnne Kiacchl HEOPTaHUYECKUX

COCIUHEHUN

[lepuoanueckuii 3akoH u [lepronnueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
J.. MenneneeBa. CTpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTENIBHO-

BOCCTAHOBUTCIIBHBIC pCaKIINN

3.1

[lepBble TOMBITKM KIACCH(PHUKANKM XUMHUYECKUX diieMeHTOB. [loHsTHe O
Ipynnax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMETIbHBIE METalIbl,
raJIOTeHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aMm@oTepHbIe

OKCHUABI U TUAPOKCHUIBI

3.2

[Iepuonnueckuii 3akoH. Ilepuoanueckas cucrema XuMu4decKkux anemenTos J[. 1.
Meneneesa. Kopotkonepuoanas u JUIMHHOTIEPHOIHAS (bopMbI
[lepuonnueckont cucremsl xumuueckux dneMmeHtoB .M. Menneneesa.
[Iepuoasl m rpynnel. PU3NYECKUH CMBICI HOPSAKOBOIO HOMEpPA, HOMEPOB

rnepruoaa U rpyuribl 3JICMEHTA

3.3

Ctpoenue atomoB. CoctaB aToMHBIX sanep. M3otombl. Dnekrponsl. CTpoeHue
JNIEKTPOHHBIX 000J0YEeK aTroMoB TMepBbIX 20 XUMHYECKHX DIIEMEHTOB
[Tepuoanueckoit cucremol JI.M. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO

3JIEMEHTA MO ero noioxkeHuro B Ilepuognyeckoii cucreme /.M. Mennaeneena




3.4

3aKOHOMEPHOCTH HM3MEHEHMsI paauyca aTOMOB XHWMHUYECKHX JJIEMEHTOB,
METAJUIMYECKUX M HEMETaJUIMYECKUX CBOMCTB IO TIpyNNaM M MEpPUOJaM.
3unauenue [lepuonuueckoro 3akoHa u Ilepuoauyeckoil CUCTEMBI XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTUA Hayku W npaktuku. J[.M. MenneneeB — yu€Hblid U

rpakJ1aHuH

3.5

Xumuueckass cBsizb. KoBanieHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.

:‘)HGKTpOOTpI/IHaTeHBHOCTB XHMHYECKHX 3JIeMeHTOB. MloHHas CBA3b

3.6

Crenenb okucieHusa. OKUCIUTETbHOBOCCTAHOBUTENIbHBIE peakiuu. [Iponecchl

OKHCJICHHS M BocCTaHOBJIeHUA. OKHUCIUTENN U BOCCTAHOBUTEIIN

3.7

XHUMHUYECKUMN OKCIICPUMCHT: HU3Y4YCHUC 06p3.3LIOB BCIICCTB MCTAIJIOB U
HEMETAIOB, B3aHMOJICHCTBHE TUAPOKCHUIA IMHMHKAa C paCTBOpaMu KHUCIOT H
II.[CJ'IO“IGfI, IMPOBCACHUC OINBbITOB, WIJIHOCTPHUPYIOIMUX MPUMCPbI OKUCIIUTCIIbHO-

BOCCTAHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pas3ioKeH!sl, COeITMHEHUS)

9 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA

BGHICCTBO U XUMHYECKas pCaKIus. HOBTOpeHI/IC

1.1

[Tepuonuueckuii 3akoH. [lepuoauueckas cucteMa XUMU4YECKuX dyemeHToB J[. M.
MenpneneeBa. CrTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHU CBOMICTB
XUMHUYECKUX JJEMEHTOB IEpPBBIX TPEX MNEPUOAOB, Kalus, KalabLUsi H UX
COEIMHEHHI B COOTBETCTBUHU C IIOJOKEHUEM 3JIEMEHTOB B llepmoamueckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BellecTBa: BHJAbl XUMHUYECKOM CBSI3U. THUIBI KPHUCTAUIMYECKUX
pPELETOK, 3aBUCUMOCTD CBOMCTB BEILECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKU
U BUJa XuMudecko cBszu. Kiaccuduxanus 1 HOMEHKIaTypa HEOpraHMUECKUX
BEIIECTB (MEXAyHapoaHas U TpUBHANIbHAsA). XMMHUYECKHE CBOMCTBA BEILECTB,
OTHOCAIIMXCSA K PA3IM4YHBIM  KJIACCaM  HEOPraHWYECKHX COEIWHEHHI,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XuMUYECKHX PEAKIMN 10 PA3IUYHBIM MPU3HAKaM (110 YHCITY U
COCTaBy YyYacTBYIOIIMX B PEAKIHWU BEIIECTB, 1O TEIJIOBOMY J(PQeKTy, 1o
W3MCHCHHIO CTETICHEH OKUCIICHUS! XUMHUYECKUX 3JIEMEHTOB, IO 00PaTUMOCTH, TI0
y4acTHIO  KaTajau3aropa). OJK30- M JHAOTEPMHUYECKHE  pEeaKIluw,

TCPMOXUMHNYCCKUEC YPABHCHUS. ITonstue o CKOpPOCTH XUMHYECKOU peaKnu

1.4

ITonsatue 00 O6paTI/IMI>IX n HCO6paTI/IMI>IX XUMHUYCCKHNX PCAKIUAX. Ilonstue o




TFOMOT'CHHBIX M I'€TCPOrCHHLIX PCAKIHAX. IlonsiTHE 0 XMMHYECKOM PaBHOBCCHHU.
(DaKTOpr, BJIMAIOIIHUEC Ha CKOPOCTb XHMHYCSCKOM pPCaKiMyu M II0JOXKCHHC

XUMHYCCKOI'O paBHOBECHUA

1.5

OKHCIIUTENHEHO-BOCCTAHOBUTEIIbHBIC peakuuu, AIEKTPOHHBIN Oananc
OKHCJIUTENbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBlieHHE  YpaBHEHUU
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIMA C HCIOJb30BAHHEM METOJA

QJICKTPOHHOT'O OanaHca

1.6

Teopust 2JIEKTPONTUTUYECKON AUCCOLUUALMHU. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
Karnonsl, aHnOHbI. MeXaHU3M JUCCOLMAIIMU BEUIECTB C Pa3IMYHBIMU BUJIAMHU
xumuueckoi cBs3u. Crenenb quccouuanuu. CUibHbIE U clla0dble SJIEKTPOIUTHI.
Peakiun MoHHOTO OOMeEHa. YCIOBHS NMPOTEKaHMUS PEaKIUid MOHHOrOo oOMeHa,
MOJHBIE W COKpAlIEHHbIE WOHHBIE ypaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBAaHMH U CcoOJell B CBeTe NPEACTAaBICHUNH 00 3JICKTPOTUTHUYECKOU

nuccounanuu. KauectBeHHbIe peakny Ha MOHBI. [loHsATHE O TMApPOIN3E coei

1.7

XUMUYECKUN SKCIEPUMEHT: O3HAKOMIIEHHE C MOJENISIMH KPUCTAJUIMYECKUX
PEIETOK HEOPraHMYECKUX BELIECTB — METAJUIOB M HeMeTauloB (rpadura u
anMasa), CIIO’KHBIX BEIIECTB (XJIOpUAa HATpHUs); MCCIEIOBAHHUE 3aBUCHMOCTH
CKOPOCTM XHUMHUYECKOM peakiuu OT BO3ACUCTBUS Ppa3IMYHBIX (PAKTOPOB;
UCCJIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  pPacTBOPOB  BEIECTB,  Ipolecca
OUCCOLMAIMU  KHUCIOT, IIEJO4Yed M Ccojell  (BO3MOYKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB); TMPOBEACHHE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
NPOTEKaHUs peakluil HOHHOro oOMeHa (0Opa3oBaHUE OCaJKa, BbIJIEICHUE ra3a,
oOpa3oBaHHE BOJbl); ONBITOB, WUIIOCTPUPYIOLIUX IMPUMEPHI OKHCIUTEIbHO-
BOCCTAHOBUTENIbHBIX PEAaKUUi (FOpeHue, peakiuu pa3iokKeHUs, COCAUHEHHS);
pacrno3HaBaHHE HEOPTaHUYECKUX BELIECTB C MOMOUIbI0 KaU€CTBEHHBIX peakluii

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4

HemeTtannel ¥ ux coeIMHEHUS

2.1

OO6mass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHbIe cTeneHu okucieHus. CTpoeHue u (pu3nuecKue CBONCTBA MIPOCTHIX
BEIIECTB — TajoreHoB. XHUMHUYECKHE CBOMCTBA Ha MpUMEpe XJIopa
(B3auMozelicTBUE € MeETalllaMd, HEMETAJUIAMHM, WLIeJIo4aMu). XJIOPOBOAOPO.
ConsHas kucioTa, XMMUYECKHE CBOWMCTBA, MOJyYeHUe, NpuMeHeHue. [eiicteue
XJIOpa ¥ XJIOPOBOJOPOAA HA OPraHU3M YeJOBEKa. BakHeWIMe XJIOpuabl U UX

HaXOXXICHUEC B IIPUPOAC

2.2

OO6mras xapaktepuctuka 3ieMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpOSHUS




aTOMOB, XapaKTepHbIE CTeTeHn okucieHus. CTpoeHne u pu3nyeckue CBOWCTBA
MPOCTBIX BEHIECTB — KHUCIOPOAA M CEphbl. AJUIOTPONHBIE MOAM(PHUKAIIUU
KHCJIOpOJIa U cepbl. XUMHUYECKHUE CBOMcTBa cepbl. CepoBOAOPOA, CTPOCHHE,
¢busznueckue M XUMHUYECKHE CBOMCTBA. OKCHIBI CEepbl KaK IMPEICTaBUTEIH
KHCJIOTHBIX OKCHIOOB. CepHasI KHCJIOTa, (1)I/I3I/I‘IGCKI/IG 1 XAMHYECKHE CBOICTBa
(obmue Kak mpeAcTaBUTENS Kiacca KHCIOT U creruduueckue). XuMHUUeCKHe
peakuuy, JeXalue B OCHOBE IPOMBIIUIEHHOTO croco0a MOJIy4YeHHUs] CepHOMU
kucnothl. [lpumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHAs peakius Ha
cyns(ar-uoH. HaxoxaeHnue cepsl U €€ COCNUHEHUH B MPUPOJE. XUMUIECKOE
3arpsi3HEHUE OKPYXKAIoUIeH Cpellbl COeTMHEHUSMU Ccepbl (KUCIOTHBIE TOXK[IH,

3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €0 MPEeIOTBPAIICHUS
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OOmast xapaktepucTuka 3y1eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTEIIEHN OKUCIICHUA. A30T, paCIIpOCTPaHEHUE B IIPUPO/IE,
¢usnueckue 1 XUMu4eckue cBoicTBa. KpyroBopor asora B mpupozae. AMMHUAK,
ero (u3nM4ecKkue M XMMUYECKHE CBOICTBa, Mojy4yeHHe u npumeHenue. Conn
aMMOHMs, HX (u3MYecKMe ¢ XHMHUYECKHE CBOICTBa, MpPUMEHEHHE.
KauecTBeHHas peakuus Ha MOHBI aMMOHHUA. A30THasl KUCJIOTA, €€ IOJyYEHHE,
¢usnyeckue W XMMUYECKHE CBOMcTBa (0OIIME Kak MpeaCcTaBUTENs Kiacca
KUCIOT U crnenuduyeckue). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHMS B
KayecTBE MHHEPAJIbHBIX yI00peHui. XUMHUYECKOe 3arpsi3HEHHE OKpY’Karolien
cpebl COETUHEHUAMU a30Ta (KUCIOTHBIE TOKIH, 3arpsI3HEHUE BO3lyXa, IIOYBBI

1 BOJIOEMOB)
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®ocdop, amnorponHsle Mogudukanuu docdopa, puzndeckrue U XUMUYECKHUE
ceorictBa. Oxcupg dochopa(V) u dochopnas kucnora, Qundeckue u
XMMHYECKHe CBOWCTBa, mosydeHue. Vcmonb3oBaHue ¢ochaToB B KadecTBe

MUHEPATBHBIX YI00pEHH

2.5

Obmas xapakrepuctuka 3yeMeHToB [VA-rpynmbel. OcoOE€HHOCTH CTpOEHHUS
aTOMOB, XapaKTEepHbIE CTEMEHW OKUCIEHUS. YTIIepon, ajuIOTPOIIHBIE
MoauUKaIMK, PaclpoCTpaHEHWE B TPUPOJE, (PU3MUECKHE M XUMUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosoport yriepona B mpupoje. OKcuabl yriepoja, ux
(1)I/I3I/I‘-ICCKI/IG U XHMHYCCKHE CBOfICTBa, I[Cf/iCTBHG Ha J>XUBBIC OpPraHU3MBEI,
MOJly4YeHHEe U TPUMEHEHHUE. DKOJIOTUYECKUEe TTPOOIEMbI, CBSI3aHHBIE C OKCHIOM
yriepona(lV); rumoresa rino0adbHOTO TMOTEIUICHHS KIMMAaTa, NapHUKOBBIN
a¢dekTt. YronbHas KUCI0Ta U €€ Cou, uX (pU3nMUecKre U XUMUIEeCKHe CBONCTBA,
MMOJIYUYCHHUEC W TPUMCHCHHC. KauecTBennas p€aknuudg Ha Kap6OHaT-I/IOHI)I.

Hcnonb3oBaHue Kap60HaTOB B 6BITy, MCAUIHUHEC, IIPOMBIIIIJICHHOCTH U CCJIIbCKOM




XO03IUCTBE

2.6

[lepBoHauanbHBIE TOHATHS 00 OPraHWYECKHX BEIIECTBAX KaK O COEAMHEHUSX
yriueposa (MeTaH, 3TaH, ATWIEH, AaleTWICH, 3TaHOJ, TIIMIEPHH, YKCYCHas
kuciorta). X cocraB M xummuueckoe crpoenue. lloHste o Ouomormuecku
Ba)KHBIX BEIECTBAX: )KHUPAX, OEJIKaxX, yIJIEBOJAX — U UX POJIM B KHU3HU YEIIOBEKA.

MaTepI/IaJIbHOC CANHCTBO OPraHUYCCKUX U HCOPTraHNMYCCKUX COCI[I/IHGHI/Iﬁ

2.7

Kpemuuii, ero ¢pusznueckre u XUMHUYECKHE CBOMCTBA, TOMyUYEeHUE U TPUMEHEHUE.
Coenunenus kpemHuss B mnpupoge. OOmme npeacTaBieHUs 00 OKCHUAE
kpemuus(IV) u kpemaueBoit kucnore. CUIMKATHI, UX HCIOJIH30BAaHUE B OBITY,
MEIUIMHE, NPOMBIIUICHHOCTH. BakHeilre CcTpOouTeNbHbIE MaTepHallbl:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, xene300eroH. [IpoOmembr OGe3omacHOro

HCIIOJIB30BAHHA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCGI[H@BHOI\/'I KHU3HHU

2.8

XUMUYECKUIN SKCIEPUMEHT: H3y4YeHHE OOpa3Il0B HEOPraHMYECKHUX BEIIECTB,
CBOMCTB COJISIHOM KHUCIJIOTBI; IIPOBEJIEHUE KAYECTBEHHBIX PEAKLUI HAa XJIOpHUI-
MOHBbl W HaONIOIEHHWE MPU3HAKOB WX MPOTEKAHUS; ONBITHI, OTPA’KAOLIUE
¢u3nueckre 1 XMMUYECKHE CBOMCTBA raJIOTEHOB M UX COEIMHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BUEOMATEPHATIOB); O3HAKOMJIEHHE C 0OpasliaMu XJIOPUJOB
(rasoreHu10B); O3HAKOMJICHME C oOpasuamu cepbl U e COeIUHEHUSIMHU
(BO3MOHO  HCITOJIb30BAaHHWE BHUICOMATEPUATIOB); HAOMIOIEHHWE Tpolecca
o0yIJIMBaHUs caxapa MoJ ACWCTBUEM KOHLEHTPUPOBAHHON CEPHOM KHUCIOTHI;
U3y4YeHHE XMMHUYECKHUX CBOMCTB pa30aBJICHHON CEpHOM KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuu Ha cyiab(ar-uoH M HaOIOAeHUE MpHu3HaKa eé
MIPOTEKaHUs; O3HAKOMJIEHUE ¢ (PU3NUYECKUMH CBOIICTBaMH a30Ta, pocdopa u ux
COCAMHEHUI (BO3MOXKHO HCIOJIBb30BAaHUE BHJIEOMATEpUANIOB), 0Opa3laMu
a30THBIX U (HoChHOPHBIX YI0OpEHUH; OJIydeHUE, COOMpaHNe, pacliO3HABAHUE U
M3yYyeHHE CBOMCTB aMMHaKa; IPOBEJCHHE KAuYeCTBEHHbIX pPEaKLUH Ha HOH
aMMOHMA U ¢ocaT-uOH U U3y4YEHHE NPU3HAKOB MX MPOTEKaHUS,
B3aUMOJICHCTBHE KOHIIECHTPHUPOBAHHOM a30THON KHUCIOTHI ¢ MEbIO (BO3MOKHO
UCIOJIb30BaHUE BUJEOMATEPHANIOB); HU3yYEHHE MOJENeH KPUCTAIUIMYECKUX
pewéTok anMasa, rpadura, yaepeHa; 03HaKOMIIEHHE C ITPOLIECCOM aZCOPOIIIH
pacTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM U yCTPOMCTBOM MPOTHUBOrasa;
NoJIy4eHHe, cobupaHue, pacro3HaBaHUe U U3YYE€HUE CBOICTB yIJIEKHCIIOro rasa;
MIPOBEICHNE KaUeCTBEHHBIX peaKIUii Ha KapOOHAT- ¥ CUIIMKAT-UOHBI U U3yUEHUE
NPU3HAKOB MX MPOTEKaHWUs; O3HAKOMJICHME C MPOAYKLUHMEH CHIMKAaTHOU
IIPOMBIIIJIEHHOCTH; pPELIEHNE HKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «Baxueliue

HEMCTAJJIBI U UX COCANHCHUA»




Mertamisl 1 uxX COCIUHCHUA

3.1

OO0mas xapaKTepUCTUKA XUMHUYECKHUX JJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nojoxkenus B llepuoamdeckoid cuctemMe xXuMHueckux odnemento J[.H.
MenneneeBa u ctpoeHus atoMoB. CTpoeHHe MeTaAIIOB. MeTaiinyeckas CBsi3b U
METa/UTMYecKass ~ KpUCTaUTMYecKass pemérka. DJICKTPOXUMHUYCCKHN s

HaIpsKEHUN METaJUIOB

3.2

dusnyueckue ¥ XUMHUYECKUE CBOMCTBA MeTaisioB. OOIue crocoObl NOIydYeHHUs
MeTa/uioB. [IoHATHE 0 KOPPO3UM METAIUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
Koppo3uu. CrutaBsl (CTallb, 4yTryH, JIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBILIEHHOCTH

3.3

[[lenounsle MeTayuibl: monoxeHue B llepuonnyeckoil cuctemMe XMUMHUYECKHUX
anemeHToB JI.M1. MeHneneeBa; CTpoeHHE UX aTOMOB; HaXOXACHHUE B IIPHUPOJIE.
dusnyeckre 1 XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kausi). OKCUIIbI U
TUAPOKCUABI HaTpus M Kanusa. [IpuMeHeHHMe IIEeNOoYHBIX METAUIOB U HX

COCTUHEHUN

3.4

[IlemoyHo3eMeNbHBICE  METAJJIbI MarHuid W KaJdblUW: TMOJIOKEHUE B
[Tepuonnueckon cucreme xuMuueckux 3neMeHToB JI.1. Menneneesa; ctpoeHue
WX aTOMOB; HaxoXKJIE€HHE B mnpupone. PU3NMYECKHE U XUMHUYECKHE CBOMCTBA
Marfusi ¥ Kanblus. BaxHeilmue coeanHeHUs Kanblusg (OKCHI, TUIPOKCHUI,

coiu). JKEcTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEeHUs

3.5

AmomuHuii: nonoxenue B Ilepuomuueckoil cucteMe XMMHUYECKHX 3JIEMEHTOB
J.. MenneneeBa; cTpoeHHe aToMma; HaxOKICHHE B INpupoje. Pusnueckue u
XUMHUYECKHE CBOMCTBA AIFOMUHUS. AM(DOTEpHBIE CBOMCTBA OKCHIIA M TUIPOKCHIA

AJIFOMHHUA

3.6

Keneszo: nonoxenue B [lepuoandeckoi cucreme Xxumudeckux snemenTon J[. M.
MeHeneeBa; CTpoeHHE aTOMa; HaxoXJeHue B mpupoae. Duznueckue u
XUMUYECKHE CBOMCTBa kene3a. OKcuabl, THAPOKCUIb U conu kene3a(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOJIyYeHUE

3.7

XUMHUYECKUH IKCTIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3laMy METaJUIOB U CIUIABOB,
X (U3MYECKUMU CBOMCTBAMM; H3YUYEHHUE PE3yJbTaTOB KOPPO3UH METAJJIOB
(BO3MOXHO HCIIOJIb30BaHUE BHJIEOMATEPHAIIOB), ocoOeHHoCTEH
B3aUMOJICHCTBUS OKCHJIA KAJIBIUS U HATPUS C BOAOU (BO3ZMOXKHO HCIIOIb30BaHHE
BHJIEOMATEPHAJIOB); UCCIEAOBAaHUE CBOMCTB KECTKOM BOJIBI; POLIECCa TOPEHUS
xKeynea B KucIopoje (BO3MOXHO — HCHOJIb30BaHHE BHJIEOMATEPHAIOB);

MMPU3HAKOB NPOTCKAHUSA KAYCCTBCHHBIX peaKL[I/Iﬁ Ha HOHBbI (MarHI/IH, KaJlblMs,




amoMuHus, HKa, sxerne3a(ll) u xxeneza(Ill), meau(Il); HabmoaeHNE U OTTMCaHKE
IIPOLIECCOB OKpAIIMBAaHUS IUIAMEHM MOHAMM HATpHs, Kalusd U KalbLus
(BO3MOXHO HCIIOJIB30BAHUE BHJCOMATEPUANIOB); HCCIIEIOBaHUE aM(OTEPHBIX
CBOWCTB T'MJIPOKCHAA AMIOMUHMS M  TUAPOKCHJA LUHKA; pELICHHE

OKCIICPUMCHTAJIBHBIX 3a/1a4 I10 TCME «Baxknenmme MeTaiibsl U UX COCAUHCHUA»

XuMHs U OKpyXKarolas cpeaa

4.1

Hosele maTepuanbsl u TexHonoruu. BemecTtBa U maTepuainbl B IMOBCEIHEBHOMN
JKW3HU 4YeslioBeKa. XUMHUs U 30poBbe. be3omacHoe MCnoib30BaHUE BEIIECTB U
XUMHYECKUX peakiuii B ObiTy. [lepBas moMoip Mpu XMMHYECKUX OXKOTax M

OTpaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTUYECKOW  TPAaMOTHOCTH.  XHUMHYECKOE  3arps3HEeHHe
okpyxatomieit cpeanl [1JIK. Posib XuMum B pemieHUH 3KOJIOTMYECKUX MPOOIeM.
[IpupoaHble HMCTOYHUKH YTIEBOAOPOAOB (Yrojib, MPUPOIHBIA Ta3, He(dTh),

MPOAYKTBI UX Hepepa60TKH, X poJib B 6BITy " NPOMBIIIINICHHOCTH
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XHUMHUYECKUMN OKCIICPUMCHT: U3Y4YCHHC 06pa3u0B MaTCeprajIoOB (CTeK.]'IO, CIIJIaBbI

METaJJIOB, TOJIMMEPHbIE MaTEpUaJIbl)




INPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
IHNPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon
NpoBepPsieMoro
TpedoBaHMS

IIpoBepsiemble TPeGOBAHUS K MPEAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI'0 0011ero oopazoBanusi Ha ocHose PI'OC

1

IIpencraBnenue:

1.1

0 TI03HABAEMOCTH SBJICHHH NPUPOABI, MOHUMAHHE OOBEKTUBHOM
3HAYMMOCTH OCHOB XMMHMUYECKOW HayKHM KaK 00JaCTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIIel KyJbTyphl M NPAKTHYECKOM
JESITEIbHOCTH YEJIOBEKAa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHEC MECTAa XUMHUU CPCAN NPYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAaYYHbIX MCTOJAaX NO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XUMHUYCCKUX peaKI_II/II‘/JI; YMCHUC HUCIIOJIb30BaTh MOACIN JJIA

00BACHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax npodecCHOHATHFHON NESTETbHOCTH, CBI3aHHBIX C XUMHEH H
COBPEMEHHBIMU TEXHOJIOTHUSIMA, OCHOBAHHBIMM Ha JOCTHIKEHUSIX
XUMHYECKOW HAyKH, YTO MO3BOJHUT OOYYArOIIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyayuieit mpodecCHOHaIbHON NesTeIbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMHHU KakK NMPO(WIBHOTO MpeaMeTa

IIpU [IEPEX0/I€ HAa YPOBEHb CPEAHETO 0011ero 00pa3oBaHus

BJ'IaI[eHI/Ie CHUCTEMOM XWMHWUYECKUX 3HAHHH H YMCHHUC NPUMCHATH

CUCTCMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOXKHEHIINE XMMHUYECKHE TMOHATHA: XHMHUYECKHH OJIIEMEHT, aToM,
MOJIEKYyJIa, BEUIECTBO, NMPOCTOE U CIIOKHOE BELIECTBO, OAHOPOJHAS U
HEOJHOPOJIHAsE CMEChb, OTHOCHUTEJbHBIE AaTOMHas M MOJIEKYJISIpHas
Macchl, KOJIMYECTBO BEILECTBA, MOJb, MOJSIPHAas Macca, MOJIIPHBIN
00BEM, OKCHJ, KHCJIOTa, OCHOBaHUE, COJIb (CpedHsisi), XUMHUYECKas
peakuus, peaklMu COEOUHEHMs, pPEaKLUUH Ppa3lIoKeHHs, peaKkLuu
3aMeIleHHs, peakiuu oOMeHa, TeruioBod 3(dexT peakuuu, 5K30- U
9HJIOTEPMUYECKHE PpEeaKIMU, PacTBOp, MaccoBas [0S XUMHUYECKOIro
AIIEMEHTA B COEIMHEHUH, MAacCOBast 10JIs1 M IPOLIEHTHAS! KOHLIEHTPALUS

BEIIIECTBA B PACTBOPE, PO aTOMa, HJICKTPOHHBIN CIIOW aToMa, aTOMHAs




opOuTanb, paguyc aToMa, BAJICHTHOCTb, CTEMEHb OKUCJICHHS,
XUMHYECKAasl CBSI3b, 3JIEKTPOOTPUIIATETILHOCTD, MOJISIPHASL U HETIOJIApHAsT
KOBaJICHTHAsT  CBs3b, HMOHHAsg  CBSI3b, METAJUIMYECKAs  CBS3b,
KpUCTa/NIM4ueckass pemeéTka (aToMHasi, HOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIpHAs), MOH, KAaTUOH, aHWOH, DJIEKTPOJIUT M HEDJIEKTPOJIUT,
JNEKTPOJIUTHYECKAss TUCCOIMAIMSA, pEeaKlUUd HOHHOro oOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ pPEAKIIMHM,  OKHUCIUTENb U
BOCCTAHOBUTENIb, OKHCIEHHE U  BOCCTAHOBIICHHE, AJIEKTPOJIH3,
XUMHYECKOE paBHOBECHE, OOpaTHMMbIE ¥ HEOOpaTHMBIC pEaKIuH,
CKOpPOCTh XHMMHYECKOW peakumu, Karanuzatop, I[IJIK, koppo3us

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIATAIONINE 3aKOHBl XMMHH: 3aKOH COXPAaHEHHS MAacChl,
nepuoguyeckuit 3axkoH .M. MeHnneneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJIPO
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TEOpUM  XHUMMHHU: aTOMHO-MOJICKYJISIDHAasE ~ Teopus, TEOpUs

AJICKTPOJIUTUYECKON JUCCOIHAIIHT

Brnaagenue ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKJIFOYAIOIIICH:

3.1

YMEHHE TPaBUIIBHO UCTIOIH30BATh N3yUEHHBIE BENIECTBA U MaTEPUAITBI
(B TOM uYHuCle MUHEpalbHbIE YyIOOpEHHs, METaUIbl W CIUIABBI,
NPOAYKTHl TIepepadOTKH TPUPOAHBIX HCTOYHUKOB YIIIEBOJOPOJIOB
(yrns, mpupoAHoOro rasza, HeTH) B OBITY, CEIbCKOM XO3HCTBE, Ha
NPOM3BOJICTBE U TIOHMMAHWE 3HAYCHHS KHUPOB, OCIIKOB, YTIIEBOIOB IS
OpraHM3Ma YelIOBEeKa; YMEHHE NPOrHO3MPOBATh BIHMSHUE BEIIECTB U

XUMHYCCKUX TIIPOLECCOB HAa OPraHu3M 4YCJIOBCKAa M OKPYKAIOUIYIO

IPUPOJIHYIO CPEy

3.2

YMCHHUEC HHTCTPHPOBATH XHUMHYCCKHUC 3HAHUA CO 3HAHHAMU IOPYTUX

y4eOHBIX TPEAMETOB

33

HAJIMYUE OMBITa PabOTHl C Pa3TUYHBIMH MCTOYHHUKAMH WH(OpMAIUN
N0 XWMHUHU (Hay4yHass U HAY4YHO-TIOMYJIApHAs JHUTepaTypa, CIOBapH,

CIPaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLICHUBATh I/IH(I)OpMaL[I/IIO O BC€HIICCTBAX, HX
MMPEBPAILICHUAX u MPAKTUYICCKOM NPUMCHCHUU n YMCHUEC

HCIIOJIB30BAaTh €€ s PCIICHUA y‘-Ie6H0-HO3HaBaT€JIBHLIX 3aaad

Brnagenue ocHoBaMH IIOHATHHHOTO arrapara U CHMBOJIMYCCKOTO

SA3bIKaA XUMHH JJIs1 COCTABJICHUSA (i)OpMy.]'I HCOPTraHNUYCCKUX BCIICCTB,




YpaBHEHUM  XUMHUYECKHMX  pPEaKIMd; OCHOBAMM  XHUMHUYECKOM

Homenknatypsl (IUPAC u TpuBuansHoi)

YMeHue 0oOBSACHATH CBSI3b MOJIOKEHUs 3neMeHTa B Ilepuonnyeckoit
CUCTEME C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XMMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsia sapa, oOliee Yucio
AJIEKTPOHOB), PACHPEICICHUEM D3JIEKTPOHOB IO JHEPreTHUYECKUM

YPOBHSIM aTOMOB MEPBBIX TPEX MEPHUOIOB, KAUS U KaJIbIIHS

[IpencraBnenue o NEPUOIMYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX
9JIEMEHTOB (paguyC aToMa, JJIEKTPOOTPHILATEIBHOCTE), MPOCTHIX U
CJIOKHBIX BEIIECTB OT TMOJOXKEHHsI dyeMeHToB B llepuomnueckoit
cuctemMe (B MalblIX TMEpPUOAAX MW TIABHBIX MOATPYIIAaxXx) U

OJICKTPOHHOI'O CTPOCHU aTOMa

YMmenue knaccuuuupoBarh:

7.1

XUMHNYECKHUEC DJICMECHTHI

7.2

HCOPTraHNYCCKUC BCUICCTBA

7.3

XUMHYCCKUC PCAKIINHN

YMeHue onpeaeiarh:

8.1

BAJICHTHOCTb U CTCICHb OKHUCJICHUA XUMHUYCCKUX IJJICMCHTOB, 3apsAal

HOHa

8.2

BHUJl XMMHYECKOW CBA3M W THUI KPUCTAUIMYECKOW CTPYKTYphl B

COCAUMHCHUAX

8.3

XapaKTep Cpeabl B BOAHLIX paCTBOpPAX BCIICCTB (KI/ICJ'IOT, OCHOBEIHPIIZ)

8.4

OKHUCIHNTCIIb U BOCCTAHOBHUTCIIb

YMeHue xapakTepu3oBaTh (hU3HMUECKUE U XUMUYECKUE CBOMCTRA:

9.1

MPOCTHIX BEIIECTB (KUCIOPOA, O30H, BOJOPOI, TrpaduT, amMmas,
KpeMHUH, a3oT, ¢ocdop, cepa, XJOp, HATpUW, KA, MarHHi,

KaJIBIIMH, aJTIOMUHHM, KEJIE30)

9.2

CIIO)KHBIX BEIIECTB, B TOM YHCJIE€ WX BOJHBIX pPacTBOpOB (BOja,
aMMMaK, XJOPOBOJOPOJ, CEPOBOJAOPOJ, OKCHIABI M TUIPOKCHJIBI
metaioB [-1IA rpynn, amomunus, menu (I1), nunka, sxenesza (11 u I11),
okcupsl yriepona (I u IV), kpemuus (IV), aszora u pocdopa (Il u V),
cepsl (IV u VI), cepuucras, cepHas, a30Tucrtas, a3oTHas, ¢pocdopHas,

YTroJibHasA, KPEMHUCBAA KHUCJIOTA U UX COJ'II/I)

9.3

IMPOTrHO3HUPOBATH u XapaKTCPU30BaATh CBOICTBa BCIICCTB B




3aBUCUMOCTH OT HX COCTaBa MU CTPOCHHA, IMPUMCHCHUC BCIICCTB B
3aBUCHMMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTb IMIPOTCKAHHA XUMHUYCCKHX

HpeBpaHleHI/If/'I B Pa3JIMYHLIX YCIIOBHUAX

YMeHHEe COCTaBIIATh MOJIEKYJIIPHBIE U MOHHBIC YPAaBHEHHUsI PEaKLUH, B

10
TOM YHCJIE:
10.1 peaKIii HFOHHOTO 0OMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIIUX ~XMUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyIin) HEOPraHUYECKUX BEIIECTB
10.4 MOJITBEPKIAIOLINX TeHETUYECKYIO B3aUMOCBSI3b MEKIY HUMU
11 YMeH#e BBIUUCATh (IPOBOIUTH PACUETHI):
11 OTHOCHUTEJIbHYI0O MOJICKYJIIPHYIO W MOJISIPHYIO MacChl BEIECTB,
' MacCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSIMHEHUU
11.2 MAacCCOBYIO JIOJIO BELIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MaccCy, 00beM ra3oB
114 0 YpaBHEHUSM XHMHUYECKUX PEAKUUA M HAXOAUTh KOJIMYECTBO
' BEIIECTBA, 00BbEM U MACCY PEAreHTOB WUJTU MIPOYKTOB PEAKIIUN
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM ~ METOJAaMH  HAy4YHOro ToO3HaHus  (HaOIO/EeHUE,
121 HU3MEpPEHHE, SKCTICPUMEHT, MOJICTTUPOBAHKE) ITPU U3YUCHUH BEIIECTB U
' XUMHUYECKHX SIBJICHUW; yMeHue chopMyaupoBaTh MpodieMy W
MIPEVIOKUTh MYTH €€ PEIICHUS
122 Oe3omacHO pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKOU
' HIOCYI0M U 1abOPaTOPHBIM 000PY0BaHUEM
npaBUIaMy OE€30MaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIb3yEMBbIMU
B TIOBCETHEBHOM XKU3HH, IPABUIIAMH MOBEJICHUS B MEJIAX cOepeKeHUs
123 37I0POBBbSl M OKPY’KAIOIIEW NPUPOAHOW Cpelbl; MOHMMAaHHUE Bpeaa
. (omacHOCTH) BO3ACUCTBUSI HA JKHUBBIC OPTaHU3MBI OMPEICIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHSI W TMPEAOTBPAILCHUS HX BPEIHOTO
BO3ICHUCTBUSA
3 Hanuume mpakTUyecknX HaBBIKOB TUIAHUPOBAHMS U OCYILECTBIICHUS
CIEYIOIINX XUMUYECKUX IKCTIEPUMEHTOB:
131 U3y4eHHE U OMHcaHue (PU3MUECKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE

C (1)I/ISI/II-ICCKI/IMI/I n XUMHNYCCKUMU SABJICHUAMMU, OIIBITHI,




WJUTIOCTPUPYIOIIME MPU3HAKY MPOTEKAHUSA XUMUYECKUX PEaKIUN

13.2

M3y4eHHe CIIOCOO0B pa3JeieHus cMecer

13.3

MOJIy4YeHUE KUCIOPOAa U U3YUEHHUE €r0 CBOMCTB; MOIyYEeHUE BOI0PO/Ia
U HU3Y4YEHHE €ro CBOMCTB; MOJY4YEHHE YTJIEKUCIIOrO raza M U3ydeHue

€ro CBOMCTB; NIOJIyYEHHE AMMHUAKA U U3yYEHHUE €r0 CBOMCTB

13.4

IIPUTOTOBJIICHUE PACTBOPOB C OIpPEACIEHHOW MAacCOBOM  JI0JIEH

PacTBOPEHHOTO BEIIECTBA

13.5

IpUMEHEHUE MHAUKATOPOB (;rakmyca, METHJIOpaHKa u
(deHondTanenHa) g ONpeNeNeHus] XapakTepa Cpellbl B pacTBOpax

KHUCJIOT U LIenoyei

13.6

WCCIICZIOBAHME U  OMNHCAHUE CBOMCTB HEOPraHMYECKHX BEIIECCTB
Pa3MUYHBIX KJIACCOB; M3yUYCHHE B3aUMOIEUCTBUS KHCIOT C METaJlIaMH,
OKCHJIaMU METAJIJIOB, PACTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHUSIMH,
COJISIMU; TIOJTyY€HHE HEPACTBOPUMBIX OCHOBAHUIA; BHITECHEHHE OHOTO
MeTajula APYTUM W3 pPacTBOpa COJIM; HCCIIeOBaHUE aM(OTEepHBIX

CBOMCTB TUAPOKCUIOB aJIFOMHUHUSA U HHHKA

13.7

PCUHICHUC 3KCIICPUMCHTAJIbHBIX 3aJda4 IO TECMaM: «OCHOBHBIE KJIACCHI
HCOPTaHUYCCKUX COCHHHCHHﬁ)); «SJICKTpOJII/ITI/I‘ICCKaSI JUCCOLIMAIIUsA)
«Baxkneinme HeMeTaIUIBI U UX COCOAUHCHUAY, «Baxknennme MeTaibl

U UX COCAUHCHUA»

13.8

XAMUYECKHE OKCIIEPUMEHTBHI, UJUTIOCTPUPYIOIIHUE [IpU3HAKHU
NPOTEKAHUSI PEeaKIfii HOHHOTO OOMEHA; Ka4eCTBEHHBIC PEaKIMu Ha
NPUCYTCTBYIOIME B BOJHBIX PACTBOPaX MOHBI: XJOPHI-, OpOMHI-,
nonuna-, cyiaedar-, ¢ocdar-, KapOoHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUIA-UOHBI, KATUOHbBI aMMOHUS, Maruvsd, KajJdblud, aJJlOMUHUA,

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

14

YmMmenue:

14.1

NOpPEJCTaBIATh pPEe3yJbTaThl JSKCIIEpUMEHTa B (OpME BBIBOJOB,
JI0Ka3aTelbCTB, Tpa@UKOB M TaOMUIl W BBIABIATH SMIMPHUECKUE

3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATL CBA3U MCKAY PCaJIbHO Ha6JIIOI[aeMI)IMI/I XHUMHUYCCKUMHU
SBJICHUSAMHA U IIPOLECCaAMU, IPOUCXOAAINNMH B MAKPO- U MUKPOMMUPC,

OOBSICHATH IPUYMHBI MHOTOOOpa3Msl BEIIECTB




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

1

HepBOHaanLHBIC XUMHWYECKUC ITOHATHUSA

1.1

UucTteie BemectBa u cMecu. CriocoObI pa3iesieHust cMeceit

1.2

ATOMBI © MOJICKYJIBL. Xumuueckue dyneMeHThl. CHMBOJBI  XHMHUYECKUX

JJICMCHTOB. HpOCTLIC H CJIOKHBIC BCIICCTBA.

1.3

Xumudaeckas (bopMyna. BanenTHOCTE aTOMOB XMMHYECKHUX 3JIeMEHTOB. CTeIeHb

OKHCJICHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTenbHas aTOMHAs Macca.
OTHOCHTENLHAS MOJICKYJIsIpHas Macca. MaccoBas J0JI1 XUMHUYCCKOI'o 3JICMCHTA B

COCOAMHCHNU

1.5

KomnyectBo BemiectBa. Monb. MomsipHas Macca. MonsipHbIE 00BEM Ta30B.

BianMocBs3n KOJIMYCCTBA, MACChl U YHCJIa CTPYKTYPHBIX €IUHHAIL BEIICCTBA

1.6

dmsnyecke W XUMHUYECKHE SBICHUS. XHUMHYECKas pcakuusa u eé IMPU3HAKH.

3akoH COXPAHCHUS MACChI BEIICCTB. XHUMHUYECKHE YpaBHCHHUA

HepI/IOI[I/I‘{CCKI/Iﬁ 3aKOH U HepnonnquKaﬁ CHUCTEMA XUMHUYCCKUX 5JICMCHTOB Z[I/I

MenneneeBa. CTpoeHre aTOMOB

2.1

[Iepnoanueckuii 3akoH. Ilepuonnueckas cucrema XUMH4YECKUX ieMeHTOB J[.H.
Menpeneesa. Ilepuonsl u rpynnel. @u3ndeckuil CMbICI MOPAIKOBOTO HOMEDPA,

HOMCPOB IICpHOJa U I'PpyIIIbl 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aToMHbIX siaep. M3orombl. Dnextponbl. CTpoeHue
JJIEKTPOHHBIX  000JOYEeK aroMoB TMepBhIX 20 XUMHUYECKHX DJIEMEHTOB

[Tepuonuueckont cucremsl [JI.1. Menaeneena
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3aKOHOMEPHOCTU B M3MEHEHUHU CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX
MEepUOIOB, Kalus, Kaublus (paguyca aTOMOB, DJIEKTPOOTPUIIATEILHOCTH,
METATNYECKUX U HEMETATHYECKUX CBOMCTB) U X COSIUHEHHI B COOTBETCTBUU

C ITIOJIOKCHHUEM BJICMCHTOB B Hepno;mqecxoﬁ CUCTEMC U CTPOCHUCM UX AaTOMOB

CrpoeHue BemiecTna

3.1

Xumuueckass cBsa3b. KoBaneHTHass (ToJjisipHas U HEMOJSIpHAsi)  CBA3b.
DIEKTPOOTPULIATEILHOCTh ~ XUMUYECKHX  3JeMEHTOB.  MoHHas  CBs3b.

Merannuueckas cBsI3b

3.2

Tunbel KpUCTATMYECKUX PeIIETOK (aTOMHasi, HOHHAs, MeETauITMYecKas),




3aBUCHUMOCTEh CBOMCTB BCIICCTBA OT THIIA KpHCT&J'IJ'IH‘-IGCKOfI peIHéTKI/I n BHIA

XHUMHYCSCKOH CBSI3U

Baxkueitmme npeaACTaBUTCIM HCOPIraHUYCCKUX BCHICCTB. Hemerammel m mx

COCAMHCHUA. Mertamisl 1 uX COCIUHCHUA

4.1

Knaccudpukanus w HOMEHKJIATypa HEOPTaHWMYECKUX COCAMHCHUN: OKCHJIOB
(comeobpazyromue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIC) u
HeconieoOpa3yronre; OCHOBaHWW (UIENOYM W HEPACTBOPUMBIC OCHOBAHUS);
KHCIOT  (KUCIIOpOACOAepX alue ¢ OeCKUCIOPOAHbIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIBIX)

4.2

duznueckue W XUMHYECKHE CBOMCTBA MMPOCTBIX  BCIICCTB-HCMCTAJIJIOB!

BOJIOPOJIA, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

dusnyueckue U XHMHUYECKHE CBOMCTBA MMPOCThIX BCUICCTB-MCTAJIJIOB: JIMTHA,
HaTpusda, KaJlugd, Marovus W KaJiblUA, aJIIOMUHHA, KEJIC3a. 3HCKTp0XHMI/IquKI/II>'I

P HAIPSKEHUN METAJIOB
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dusnueckne U XMMHUYECKHE CBOMCTBa BOAOPOIHBIX COCZIHHGHPIIZ HEMCTAJJIOB:

XJIopoBOaAOpOaa, CCPOBOAOPOaAA, aMMHAKaA

4.5

dusznyueckue M XUMHYECKHE CBOMCTBAa OKCHUIOB HeMmerauioB: cepbl (IV, VI),
azota(Il, IV, V), dochopa(lll, V), yrnepona(ll, 1V), kpemuausa(IV). ITomyuenue

OKCHJ0B HCEMCTAJJIOB

4.6

Xumudeckne cBoiicTBa okcuaoB: MetawioB IA-IIIA rpymm, mmuka, memu(Il) u

xeneza(ll, IIT). [Tonyyenne okCcua0B METAILIIOB

4.7

XUMHUECKUE CBOMCTBa OCHOBAHUH M aM(OTEpHBIX TMIPOKCUAOB (Ha MpHUMEpe
THAPOKCUIOB  aJIOMUHUS, JKene3a, uuHKa). llomyuenue ocHoBaHUMl U

aM(pOTEPHBIX THAPOKCHIOB

4.8

OOue XMMHUYECKHe CBOWCTBA KHCIIOT: XJOPOBOJOPOJHON, CEPOBOJIOPOIHOM,
CEPHHUCTOM, CEpHOM, a30THOH, (HoChHOPHOU, KPEeMHHEBOU, YroibHOU. OcoObie
XMMHUYECKHE CBOWCTBA KOHIIEHTPUPOBAHHOW CEpHOM M a30THOM KHUCIOT.

[Tonyuenune kucior

4.9

OO61ue xuMuyecKkue cBoicTBa cpenHux coneil. [lomyuenue coneit

4.10

[Tonyuenue, coOupaHue, pacro3HaBaHHE BOAOPOJA, KHCIOpPOJIa, aMMHaKa,

YIJICKUCIIOTO I'a3a B J'Ia60paTOpI/II/I

4.11

[Tonyuenne amMmmuaka, CEpHOH M a30THOM KHUCIOT B MPOMBINIIEHHOCTH. OO01me

CHOCOOBI TIOTYUYEHUS] METAJUIOB

4.12

I'enetnueckas cBsI3b MCKAY KJIaCCaMU HEOPTaHNYCCKUX COE€OUHEHMI




XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMUYeCKUX peakMid O pa3TUYHBIM MPU3HAKAM: TI0 YHUCITY H
COCTaBy Y4YacTBYIOIIMX B pEaKLMU BEIIECTB, MO TerioBoMy 3d¢deKry, Mo

W3MEHEHHIO CTEIICHEH OKHMCICHUS XUMUUECKUX 3JIEMECHTOB

52

TennoBoit A3 deKT XMMUYECKON peakIy, TEPMOXUMUYECKHE YPaBHEHUS. DK30-

Y DHIOTEpPMUYECKUE peakluu. TepMOXUMUYeCKUe ypaBHEHHS

53

OXUCINTEIIFHOBOCCTAHOBHUTEIIBHEIC pPEaKunu. OKuCIIUTEIN U BOCCTAHOBHUTEIIH.
Hpoueccm OKHCJIICHUA u BOCCTAHOBJICHUA. SHGKTPOHHBIﬁ OanaHc

OKHCIINTEIILHOBOCCTAHOBUTCIILHOM pCaKknuun

54

Teopus JIEKTPOIUTHIECKON quccoruanuu. KaTnoHnsl, aHMOHBI. DIEKTPOIUTHI U

HEIJICKTPOJIUTHI. CunbHBIC U c1a0bIe QJICKTPOJIUTHI. CremncHb AUCConaln

5.5

Peakuyuu moHHOTO obOMeHa. YcaoBHs IIPOTCKAaHUA pCaKHI/Iﬁ HOHHOI'O 06M6Ha,

IIOJIHBIE Y COKPAIlIEHHBIC HOHHBIE YPABHEHUS PEaKIIUM

XHMHMS U OKpyXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOM JKM3HM 4elloBeKa. besomacHoe
UCIOJIb30BAHUE BELIECTB M XUMHUYECKUX peakuuid B JabopaTopuu U OBITY.

HepBa;I MOMOIb IMMPU XUMHUYCCKUX OKOIraX U OTPABJIICHUAX

6.2

XUMHUECKOE 3arps3HEHUE OKpYXKawolled cpeabl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa W BOJOEMOB), CIIOCOOBI €Tr0 MPEIOTBPAIICHHS
[IpenenvHas nmomyctumass kouueHtparnus BemectB (IIK). Poxp xumuum B
pelIeHUN DKOJOTHYECKUX TMpoOjeM. YCuieHHue NapHUKOBOTO dddekra,

PaspymeHuec 030HOBOT'0 CJI0A

6.3

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUS U UX COCAMHEHUH B
ObITYy, MEIWLIMHE, IMPOMBIIIEHHOCTH M CeJIbCKOM Xo3giicTBe. [Ipumenenue
METAJUIOB M CIUIaBOB (CTaslb, YYyTyH, AIOPAIIOMUHUI, OpoH3a) B OBITY H
MIPOMBIIIJIEHHOCTH UX coequHeHuH. [loHsTHEe 0 KOppO3uKU METaIoB, OCHOBHbBIE

CITOCOOBI 3al0UTHI UX OT KOPPO3UU

6.4

[IpupoaHbie UCTOYHUKU YIIIEBOAOPOIOB (Yrojb, HPUPOIHBIA Ta3, HEPTH),

MPOAYKTHI UX MepepaboTku (OEH3MH), UX POJb B OBITY M MPOMBIILIIEHHOCTH

6.5

HepBOHa‘-IaJIBHBIC MOHATHS 00 OpPraHM4YCCKUX BCHICCTBAX KaK O COCAMHCHHAX
yriepoaa (MeTaH, 9TaH, 9THUJICH, alICTUJICH, 9TAHOJI, INIMIOCPHUH, YKCYCHAA KI/ICJ'IOTa).
IloHsTHE O OMOJIOTHMYECKH Ba’KHBIX BCIICCTBAX: KHPAX, 6€JIKaX, YrjeBoaax — M ux

POJIM B ) KU3HU YCTIOBECKA

Pacuérrr:

7.1

110 hopMyIaM XHMHUYECKUX COCTMHEHUN




7.2

Macchl (MaccoBOI) IOIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

10 XUMHUYCCKUM YPABHCHUAM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

* Xumusi: 8-if kiacc: 0a30BbIi ypOBEHb: YUEOHUK; S5-€ U3AaHUE,
nepepaborannoe ["abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.
Axuunoneproe o6mectBo «M3narensbctBo «IIpocsemienuey

» Xumusi: 9-ii kiacc: 6a30BbIN ypOBEHb: YUCOHHK; 5-€ U3/IaHHE,
nepepadotanHoe ["abpuensu O.C., Octpoymo N.I'., Cnagkos C.A.

AxnuonepHoe o0ectBo «M3aarenberBo «IIpocBemienne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



