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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO o00IIero oOpa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpebOOBaHMII K pe3yJabTaTaM OCBOCHHS OCHOBHOM
00pa30BaTeIbHON MPOTrPaMMbl OCHOBHOTO OOIIIET0 00pa30BaHuUs, IPEICTABICHHbBIX
B ®I'OC OO0, a Ttakxke Ha OcCHOBe (enepanbHOM paboueld MPOrpaMMBbI
BOCIIUTAHUS U C YUYETOM KOHIEMIUHU MPEnoaaBaHusl yaeOHOTo npeameTa « XuMus»
B 00pa3oBaTeNbHbIX opranu3zanusx Poccuiickoin denepanuu.

[Iporpamma 1Mo XuMuUM NaéT MPEACTABICHUE O IEAX, OOIIeH cTpaTeruu
OoOy4eHMs, BOCIHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMH Y4eOHOTO
npeamMera, yCTaHaBIMBaeT  00s3aTeIbHOE peIMEeTHOE coJiepKaHue,
npeIycMaTpUBAET pachpesiefieHne ero Mo KiaccaM W CTPYKTYPHUpPOBAaHHUE II0
paszzmenaM W TeMaM MPOTPaMMBl 1O XWMHH, OTMPENCSISICT KOJUYECTBEHHBIC U
KaueCTBEHHbIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUSI XHMHH € Y4€TOM  MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBS3€H, JIOTUKA Y4eOHOrOo TIpolecca, BO3PACTHBIX
0COOCHHOCTEH OOydarolmuxcs, OIpenesieT BO3MOXKHOCTH —MpeaMera  JUis
peanuzanuu TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOMN
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIIET0 0Opa30oBaHuUs, a TakKe TpeOOBaHUU K
pe3ynbTaTaMm oOyUYCHHUS XMMHUHU Ha YPOBHE II€JIeH N3YUSHUS MPeaMeTa U OCHOBHBIX
BUJIOB Y4Y€OHO-TIO3HABATENFHOM JEATEIBHOCTH OOYYaroImerocs MO OCBOCHHIO
y4eOHOTO Co/IepKaHUsI.

3HaHMEe XHMHH CIIYKUT OCHOBOM JUisi (OPMHUPOBAHUS MHMPOBO33PEHHUS
00y4aroIIerocsi, ero MpeACTaBICHUN O MaTEepUaTbHOM €IUHCTBE MHpPA, BAXKHYIO
poiib WrpatoT (GopMUpyeMble XUMHUEU MPEICTABICHUS O B3aUMOIPEBPAIICHUIX
HPHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHs TIO0ATbHBIX
npo0eM yCTOMYMBOIO PAa3BUTHSA YEIOBEYECTBA — CHIPHEBOM, IHEPreTUYECKOMH,
MUIIEBON M 9KOJOTHYECKON O€30MacHOCTH, IPOOIIEM 3IpaBOOXPaHECHHS.

N3ydenne xumuu:

CIIOCOOCTBYET  pealiM3alldd  BO3MOXKHOCTEH  JIJIT  CaMOpa3BUTHS U
bopMHpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMHUPOBAHHE MBINIUICHUS W TBOPUYECKHX CIOCOOHOCTEH
OOydJaromuXxcs, HABBIKOB WX CaMOCTOSITCIIbHOW Yy4eOHOW  JIeATEeIThHOCTH,
HKCIIEPUMEHTATIBHBIX M HCCIEJOBATEIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MOBCEHEBHOM KU3HU, TaK U B TPO(PECCHOHATBLHOMN 1eITeNbHOCTH;

3HAKOMHUT CO CHCIU(PUKOW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBACT OCHOBBI
IIEJIOCTHOTO B3TJIsAIa HA €AMHCTBO MPUPOJIBI M YETIOBEKA, SBJISICTCSI OTBETCTBEHHBIM
ATaroM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0YJArOIINXCS,



criocoOCTBYeT (hOPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K [IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B DKOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHbple HampaBiieHHs B OOyYEHMHM XUMHUU OOECHEeUMBAIOTCSA CIEHUPUKON
COJEepKaHUSl  y4yeOHOro  MpenMera, KOTOPBIA  SBISETCS  Ie1aroru4ecKH
aJIalTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha OMpeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0oOLIEro 0O0pa3oBaHMsI OPUEHTUPOBAH HA
OCBOEHHE OOYYaIOIIUMUCS CUCTEMBbl IMEPBOHAYAIBHBIX MOHATHN XHMHH, OCHOB
HEOPraHMYECKOM XHWMHM U HEKOTOPBIX OTHENbHBIX 3HAYUMBIX IOHATHI
OPraHUYECKON XUMUHU.

CrpykTypa coaepaHus MporpaMMbl MO XMMUU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOr0 noaxoaa K €€ m3ydeHuro. CopeprkaHue CKIIAJIBIBAETCS U3 CUCTEMBI
MOHATHUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATUI O XUMHYECKON
peakuuu. OOe 3TU CHUCTEMBbl CTPYKTYpPHO OpPraHU30BaHbl MO MPUHLHUILY
MOCJIEJOBATENBHOTO PAa3BUTHUS 3HAHUI HAa OCHOBE TEOPETUUYECKHUX IMPEACTABICHUM
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona 1. . MeHaeneeBa Kak OCHOBHOI'O 3aKOHA XMMUHU;

— YUYEHHUSA O CTPOEHUHU aTOMa U XUMUYECKOMN CBA3H;

— TMpeACTaBlIeHUNl 00 JJIEKTPOJIMTUYECKOW AMCCOIMAllMM BEUIECTB B
pacTBoOpax.

TeopeTnueckue 3HaHMS PAcCMATPUBAIOTCS Ha OCHOBE OAMIMPUYECKU
MOJIYYEHHBIX U OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K JIpyromMy, BBITIONHSS (PYHKIIUU OOBSCHEHUS W TPOTHO3ZUPOBAHMS
CBOMCTB, CTPOEHUS U BO3MOXHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U IOJIYUYEHUS
M3Yy4YaeMbIX BEIECTB.

OcBoeHue nmporpaMMbl IO XUMHUM  CIOCOOCTBYET  (POPMHUPOBAHUIO
MIPEJICTABJICHNUS] O XUMUYECKON COCTABISAIOLICH HAYYHOU KAPTUHBI MUPA B JIOTHKE
€€ CHUCTEeMHOW MNpHUPOAbI, LIEHHOCTHOTO OTHOLICHWS K HAYYHOMY 3HAHUIO H
METO/IaM TO3HaHUsl B Hayke. M3yueHue XUMUU NPOUCXOAUT C MPHUBJICUCHUEM
3HAHMM W3 paHee W3YUYEHHBIX YYEOHBIX MNpeaMeToB: «OKpyXarooluid MUp»,
«buomorus. 5—7 kmacce» u «dusnka. 7 Kiacey.

[Ipy wu3yyeHUH XUMHH TPOUCXOAUT (OPMHPOBAHUE 3HAHUW OCHOB
XUMHUYECKON HayKH Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOU
JEATEIbHOCTH YEJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOH KYJBTYPBHI.
3amaya y4yeOHOro mpeaMera COCTOMT B (DOPMHPOBAHMM CHCTEMbl XHMHUYECKUX
3HAHUM — BaXKHEHIINX (PaKTOB, MOHATUH, 3aKOHOB U TEOPETUUECKUX MOJIOKECHUH,
JOCTYIHBIX 0000IIEHH MHMPOBO33PEHUYECKOIO XapakTepa, s3blKka HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJIaM [IO3HAHUS MpPU M3YyYEHUH BEUIECTB WU
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MO3HABATEIBHBIX YMEHHUHN U
UX TPUMEHEHWHM B Y4YEOHO-NO3HABATENBHON U YyueOHO-HCCIEN0BATENIbCKOM
JeATENbHOCTH, OCBOECHHMM TNPaBWII O€30MacHOro oOpalieHus ¢ BEIIECTBAMHU B
MTOBCEHEBHOM KU3HHU.

[Ipn u3yyeHUU XMMUU HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHMs BaXKHOE
3HaYEHHE MPUOOPENH TaKHe 11eJ1, KaK:

— (opMupOBaHHE MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIBHOMY IPUHATHIO PELICHU,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM JKU3HU;

—  HampaBJICHHOCTh OOy4YeHMss Ha CHCTEMAaTH4eCcKoe MpUOOILIEeHUE
oOy4Jarommxcs K CaMOCTOSATEIbHOM MO3HABATEIBHON JEATENbHOCTH, HAYYHBIM
MeTOoJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMUH;

— o0ecreueHne yCaoBUM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUaOIITUMUCS
OMbITAa Pa3HOOOPA3HON NEATEIBbHOCTH, IMO3HAHHUS W CAMONO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIIUX YHHUBEPCAJIBHOE 3HAYEHUE IS
Pa3JINYHBIX BUJOB AEATEIbHOCTH;

— (opmupoBanne oOmeld (QyHKIIMOHATBHOH W  €CTECTBEHHO-HAYy4YHOU
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSICHATh M OLEHUBATH SIBJICHUS
OKPYAIOLIEro MHUpPA, MCHOJIb3Yysl 3HAHUS W OMNbIT, NOJYYECHHBIE IPU H3YyUYECHHH
XUMHUH, TPUMEHSTh HMX MpPH PEUICHUU TPoOJeM B TMOBCEAHEBHOM >KU3HH H
TPYAOBOU IEATEIBbHOCTH;

— (¢opMmHpoBaHHE Yy OO0y4YalIIUXCAd T'YMAaHHCTHYECKHX OTHOILUEHUH,
NOHMMAaHUS LEHHOCTH XHUMHYECKUX 3HAaHUW I8 BBIPAaOOTKH 3KOJOTHYECKH
1[EJ1eCO00pa3HOro TMOBEJEHUS B OBITY M TPYIOBOM JEATEILHOCTH B LEJAX
COXPAHEHHUs CBOETO 3/10POBbS U OKPY’KAIOLIEN IPUPOAHOMN CPEBI;

— pa3BUTHE MOTHBALUM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHHSA OOIIEYENIOBEUYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuiIs M HANPaBIECHHOCTH JalbHEHIIETo
oOyueHus.

OO1ee 4YMCIO YacoB, OTBEACHHBIX MJIs HU3Y4YEHUS] XHMHH Ha YpOBHE
OCHOBHOT'O 00111eT0 00pa3oBanus, cocTariseT 136 gacos: B 8 kitacce — 68 yacos (2
gaca B HeJlent0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIO).



COIAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibLHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XuMHM B KW3HU 4YEJIOBEKA. XHMHUS B CUCTEME HAYK.
Tena u BemecTBa. PU3MYECKHUE CBOMCTBA BEHIECTB. ATIpPETraTHOE COCTOSHHUE
BemiecTB. [loHsATHE O MeTOAax MO3HAHUS B XUMUU. YHCThIE BEIIECTBA U CMECH.
Crioco0nI pazzeneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE HIeMEHThl. CHMBOJIBI XUMUYECKHUX
aneMeHTOB. [IpocThie U Cll0kKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢dopmysna. BaleHTHOCTh aTOMOB XMMHUYECKHUX DSJEMEHTOB.
3akoH TOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCUTENbHAs aTOMHas Macca.
OTHOCUTENBHAST MOJIEKYJIsIpHAas Macca. MaccoBas 10151 XUMUYECKOTO AJIEMEHTa B
COCIMHEHUMU.

KomnuectBo BemectBa. Monb. MonsipHasg macca. B3anmocBsi3p KoJnuecTsa,
Macchbl W 4YHCla CTPYKTYPHBIX €IMHMI[ BemlectBa. Pacuétel mo dopmynam
XUMUYECKUX COCTUHEHUH.

@u3NYeCKUe U XUMUYECKHUE SIBIICHUS. XUMHUUYECKasi Peakiusl U €€ MPU3HAKHU.
3aKOH COXpaHEHMs] MacChl BelIECTB. Xumudeckue ypaBHeHus. Kiaccudukanms
XUMHUYECKUX PEAKINil (COeMHEHUS, PA3I0KEHUS, 3aMEILIEHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBmiIaMu paboOThl B JTaOOpaTOpUU H
npuémMamMu oOpalieHus: ¢ J1abopaTOpHbBIM 00OPYIOBAHUEM, U3yUYEHHUE U OMHMCAHHE
(¢U3UYECKNX CBOWCTB O0O0pa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJICHHE
¢u3nueckux (IUIaBJI€HUE BOCKA, TasHUE JIbJla, PACTHPAHUE caxapa B CTYIIKE,
KUIIEHUE U KOHAEHCAUUs BOJAbI) U XMMHUYECKUX (TOPEHHE CBEYM, IMPOKATMBAHHE
MEJHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCJIOTOM) siBIEHUH, HAOII0/IeHHE U
OMHUCaHWE MPU3HAKOB MPOTEKAHMS XUMUUYECKUX peakluil (pas3iokeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJIOPHIOM Oapus, pa3ioXeHUEe THIPOKCUAA
menu (II) mpu HarpeBaHuu, B3auMOJEHCTBHE Keme3a ¢ pactBopoM cosr Meau (11),
U3y4YEHUE CIOCOOOB pa3fesieHHUsl CMECeil: ¢ MOMOIIbI0 MarHurta, (GUIbTpOBaHUE,
BBITIApUBaHUE, JUCTUIUIIUSA, XpoMaTorpadusi, TpoBeAeHUE OYUCTKH MOBAPEHHOMN
coiii, HaOMIOACHWE W  ONMHCAaHWUE  PE3YJbTaTOB  TPOBEICHUS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUS MAacCChl, CO3JaHUE MOJEJIEH MOJEKYI
(ImapocTepKHEBbIX ).

Ba:kHeiiue npeacTaBuTe/ I HEOPraHMYECKHUX BelllECTB

Bo3agyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — ajmeMeHT ¥ mpocToe
BelecTBO. Haxoxnmenue kuciopoma B mpupone, (U3MUECKHE W XUMHUUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunbl. [lpumenenue kucnopona. CrocoOsl



MOJIYYCHHUS] KUCTOpoAa B JIA0OpPAaTOpUM ¥ TPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupoje. O30H — aIoTponHas MOAU(PUKALIMS KUCIOPOIa.

TeroBoit >P¢deKT XUMUYECKOM peakiuu, TEPMOXMMHYECKUE YpPaBHEHMS,
DK30- M DJHJIOTEPMHUYECKHE pPEakUMU. TOIUIMBO: YroJib M METaH. 3arpsA3HCHHE
BO3/yXa, YCHJICHNE NApPHUKOBOTO 3P eKTa, pa3pylIeHue 030HOBOTO CIIOA.

Bomopon — »memeHT M mpocroe BemiecTBO. Haxoxzaenue Bomopoaa B
npupoae, (U3MUECKUe M XHUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
nosyuyeHus. Kucnorsl u conm.

MounspHblii 006EM Ta30B. PacdéThl M0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoMcTBa BOAbBL. Boma kak pactBoputens. PacTBoOpbL
HacpllieHHbIE M HEHACBIIEHHBIE PAcTBOPBL. PacTBOPHUMOCTH BEHIECTB B BOJE.
MaccoBas noss BemecTBa B pacTBOpe. XUMUYECKUE CBOMCTBA BOABI. OCHOBAaHMS.
Ponb pacTBOpOB B mpHpoJie U B KU3HU 4YesIOBEKA. KpyroBopoT BOJBI B MPUPO/IE.
3arps3HeHne NpupoaHbIX BoJA. OXpaHa U OUMCTKA MPUPOAHBIX BOJI.

Knaccudukanus nHeopranndeckux coenuHenuil. Oxcuasl. Kiaccudukarus
OKCUJIOB:  cosieoOpasyroniue (OCHOBHBbIE, KHUCJIOTHbIe, aM(OTepHbIE) W
HeconeoOpasyomue. Homenknatypa okcujgoB. Pusznueckne M XUMUYECKHUE
CBOMCTBa OKCUIOB. [lonyueHne okcuaos.

OcHoBanus. Knaccudukauuss OCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HomeHknarypa ocHoBaHui. PU3NYECKME M XWMHYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHUM.

Kucnotsl. Knaccudukamnus kucnor. Homenknatypa kucinor. Ousznueckue u
XUMHUYECKHEe cBoicTBa KHCIOT. Psan akruBHoctu MetamiaoB H. H. bekerona.
[lonydeHnne KUCIoT.

Conu. Homenkiarypa coiieil. @u3ndyeckne U XMMHUUYECKUE CBOWCTBA COJIEH.
[Tosyuenue coient.

['eHeTnyeCcKas CBA3b MEXKY KJIACCAMU HEOPTaHUYECKUX COETUHEHUN.

Xumuueckuii IKCnepumenm:

Ka4E€CTBEHHOE OIPENEIICHUE COAEPKAHU KUCIOpOAa B BO3yX€, ITOIyYEHHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHE
B3aMMOJICMCTBUSL BEIIECTB C KHCIOPOJAOM H YCIOBHS BO3HHKHOBEHHS U
MpeKpallleHus] TopeHus (Mo)kapa), O3HAKOMJICHHME C O0Opa3lnaMu OKCHUIOB U
ONKCAaHUE HX CBOMWCTB, MOJy4Y€HHE, COOMpaHUE, paAClO3HABAHME U H3YUYCHHE
CBOICTB BOJOopojAa (ropeHue), B3auMopeiicTBue Bojopoaa c¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHHUE BHUJEOMATEpHaAIOB), HabIOAeHHE 00pa3IloB BEIIECTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBAHHE OCOOEHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIIEHUE pPACTBOPOB C  OINPEIEIEHHOU
MacCOBOM J0JIell pacTBOPEHHOTO BEILIECTBA, B3aMMOJEHCTBUE BOJIbI C METAJLIAMU
(HaTpyeM ©  KajublMeM) (BO3MOXKHO HCIIOJB30BaHUE BHUIEOMATEpPHAJIOB),



UCCIIEJOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KIJIACCOB,
HaOJII0/IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B pacTBOpax KHUCJIOT U ILEJIO0Yeld,
u3ydyeHue B3aumojeiicTBusa okcuga menu (II) ¢ pacTBOpoM cepHON KHUCIOTHI,
KHCJIIOT C METajulaMH, PEAaKUHW HEUTpAIN3aly{, IOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOI'O MeTajula APYTMM M3 pacTBOpPa COJIA, PELICHUE
DKCIEPUMEHTAIBHBIX 3aJad II0 TeMe «BaXHeHllne KiIacChl HEOPraHUYECKUX
COCIMHEHUI.

Iepunoanuyecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
iemenToB JI. W. MenpaeneeBa. CtpoeHne aTomMoB. XHMMHYECKAs CBA3b.
OKHCIUTEILHO-BOCCTAHOBHUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(DUKAUMU XUMUYECKUX dieMeHToB. llonsTue o
rpynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M LIEJIOYHO3EMEIbHBIE METaJlIbI,
rajJloreHbl, MHEPTHBIE ra3bl). DJIIEMEHThI, KOTOpble 00pa3yroT aM(OTEpHbIE OKCHIbI
U TUAPOKCUIBI.

Ilepuonnueckuit 3akoH. Ilepuoauueckas cucrema XUMUYECKUX IIEMEHTOB /.
N.  MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOAHAs  (POPMBI
ITepuoauueckoit cucrtembl xumuueckux sneMmeHToB . 1. Menneneesa. [lepuoabt
u rpynmbl. OHU3UYECKUH CMBICI IOPSAKOBOIO HOMEpa, HOMEPOB IIEpUOJa U
IPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oronsl. DimekTponsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aToMOB TNepBbIX 20 XHMMHUYECKHUX DIIEMEHTOB
ITepuonnueckoir cucremsl JI. M. MenneneeBa. XapakTepucTuka XUMHYECKOIO
AJIEMEHTA 10 €0 MOoJIoKEeHUIO B [lepnoanueckon cucreme /1. 1. Meneneesa.

3aKOHOMEpPHOCTH M3MEHEHUS paanyca aTOMOB XHMHMYECKHX DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUOAaMm.

3nauenue [lepnoanueckoro 3akoHa u [lepuoanyeckoi CHCTEMbl XMMUYECKUX
DJIEMEHTOB Ul pa3sBUTUA Hayku U npaktuku. JI. M. MenaeneeB — yd€HbI U
I'PaKIaHVH.

Xumuueckass cBsi3b. KoBanmeHTHas (MOJspHass M HENOJISIPHAs) CBA3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JJIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKLUU.
IIponiecchl okucaeHns U BOCCTaHOBIEHN. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKcnepumenm:

u3ydyeHrue oOpas3lOB BELIECTB METAJUIOB UM HEMETAUIOB, B3aUMOJEHCTBUE
TMAPOKCUIA LMHKA C pacTBOpPaMHM KHCIJIOT W IIEJIOYEH, NPOBEAECHUE OIIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropenue, peakiuu pa3ioKeHUs, COCTUHEHU).

Mesicnpeomemmuoie cea3u



Peanuzanus MeXNpeIMETHBIX CBSI3ed IMPU U3YYEHUH XUMHUHM B § Kjacce
OCYIIECTBJISIETCS. 4Yepe3 UCIOJIb30BAaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHbIX
MOHATUM, TaK U MOHSATUM, SIBJISIOMIUXCS CUCTEMHBIMM ISl OTAEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO [IHUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TTOHATHUS: HAYYHBIM (DaKT, TUIOTE3a, TEOPHUS,
3aKOH, aHallu3, CHHTE3, Kiaccudukamusi, TMEPUOJUYHOCTb, HAOJIIOEHNE,
SKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBIICHUE.

@dusuka: marepus, aroM, O3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHU]I,
M30TOIBI, PAAUOAKTUBHOCTDh, MOJIEKYJA, AJIEKTPUUYECKUN 3apsll, BEUIECTBO, TEINO,
00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, ra3, (PU3MYECKHE BEIUYUHBI, €AUHUIIBI
M3MEpPEHUs, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, buocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpadbl, TOPHBIE TOPOJIHI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKAsl peaKUMs

Ileprnonnueckuit 3akoH. llepuoauueckas cucrema XUMUYECKUX IEMEHTOB /.
N. MenpeneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOWCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPUOJIOB, KaJMs, KalblUs W HX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHEM »3JIeMEHTOB B lleprnoanueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHune BellecTBa: BHUIIBI XMMHUYECKOW CBSI3U. THIBI KPUCTAITMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAIIIMYECKON PELIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukaius 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBa BEIIECTB, OTHOCAIIMXCA K PA3IMYHBIM KJIaccaM HEOPraHUYECKUX
COCMHEHUM, TEHETUYECKas CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanys XuMUYECKUX PEaKIui M0 pa3IuyHbIM MpU3HAKaM (TI0 YUCITY
M COCTaBy YYACTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(deKkrty, 1o
M3MEHEHHUIO CTETeHEeW OKUCIEHUS XUMHUYECKHX 3JIEMEHTOB, IO 0OpaTUMOCTH, MO
y4acTHUIO KaTajau3zaTopa). DK30- U SHIOTEPMHUYECKHUE PEAKIIUU, TEPMOXUMUUYECKUE
YpaBHEHHS.

[Tonsitue 0 ckOopocTH XUMHUYEeCKOW peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKUX peakuusax. [[oHATHEe 0 TOMOT€HHBIX U T'€TePOreHHBIX
peakuusax. [lonarue o katanusze. [loHsaTHEe 0 XMMUUECKOM paBHOBeCHU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHUYECKOW PEAKIMU W TMOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCITUTETHPHO-BOCCTAHOBUTEIBHBIE  PEaKlMU,  DJIEKTPOHHBIM  OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHOM peaKuuu. CocraBneHnue ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HMCIOJIB30BaHMEM  METOJa
3JIEKTPOHHOTI'O OajnaHca.

Teopus 3JIEKTPOTUTUUECKON TUCCOIUALINU. DIIEKTPOIUTHI U HEANEKTPOJIUTHI.
KaTtnonsl, aHnoHbl. MeXaHW3M IUCCOLMALMM BEIIECTB C PA3IUYHBIMU BHJAMHU
XxuMH4YecKoil cBs3u. CteneHs quccounanuu. CuibHbIE U cadble JIEKTPOIUTHI.

Peakuyuy noHHOro oOMeHa. YciioBusl MPOTEKaHUs peaKklMii HOHHOTO 0OMeHa,
IOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YypaBHEHHMs peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAHMM MW cOJell B CBeTE MPEACTaBICHU 00 3IIEKTPOIUTHYECKOU
nucconuanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IOHATHE O TUAPOIU3E COTIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTAIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEILIECTB — METAJUIOB M HEMETauIoB (rpadura MU ajnMasa), CJI0KHBIX BEIIECTB
(xmopuaa HaTpus), MUCCIEIOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHYECKON pEeaklHH
OT BO3ACHUCTBUS pa3IMUYHBIX (PAKTOPOB, HCCIEIOBAHUE 3JIEKTPONPOBOJIHOCTH
pacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMAUMU KHUCIOT, IIEJIOYEH U  COJer
(BO3MOXXHO  HCIOJB30BAHHE BHUAEO MaTEpHUANIOB), IPOBEIECHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MpPHU3HAKW  MPOTEKaHWs  peakuuid  HMOHHOro  oOMeHa
(oOpa3oBaHue ocajka, BbIACIEHHE Ta3a, oOpa3oBaHME BOJbI), OIBITOB,
WUIKOCTPUPYIOLIUX  MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUI
(ropeHue, peakluH pa3ioKEeHHs, COCIUHEHUS), pAClIO3HABAaHUE HEOPraHMYECKUX
BEIIECTB C IIOMOINBIO KAYECTBEHHBIX pPEAaKUMM HAa  HOHBI, pEIICHUE
DKCIIEPUMEHTAJIbHBIX 33/1a4.

HemeTaJyibl 4 MX COeIMHEHHUS

OO6mass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue u (pU3MUecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHYECKME CBOWCTBA Ha IpHUMeEpe  XJjopa
(B3aUMOJEHCTBUE C MeTaJlJlaMH, HEMeTallJlaMH, IejJo4yaMu). XJIOPOBOJOPOA.
ConsiHass KuCI0Ta, XUMUYECKHE CBOMCTBA, IOJYyYEHHE, NMpUMEHEHUE. JlencTBue
XJIOpa ¥ XJIOPOBOAOPOZA HA OPraHM3M 4YelOoBeKa. BakHeWlne XJIOpHUIbl U UX
HaXO0XKJEHUE B IPUPOJE.

OO6mas xapakrepuctuka 3neMeHToB VIA-rpynnbl. OcOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTENEeHU OKucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOIa U Cepbl. AJIIOTPONHbIE MOAUDUKAIIMKN KUCIOPOIa
U cepbl. XuMuueckue cBoiicTBa cepbl. CepoBOAOPOJ, CTPOEHHE, (PUIUUECKHE U
XUMUYECKUE cBOMCTBA. OKCHABI CEpPbl KAaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnast kuciora, (uU3MYEeCKMe U XUMHUYECKHE CBoiicTBa (00OmMe Kak
OpeICcTaBUTeNsd Kiacca KHCIOT U crneuupuyeckue). XUMHUECKHUE peakiuy,
JeKallue B OCHOBE IPOMBIIUIEHHOTO croco0a IMOJIy4eHUsS CEPHOW KHUCIIOTHI.
[Ipumenenue cepHor KucaoThl. COnM CEpHOM KUCIOTHI, KAYECTBEHHAS pEeaKlys Ha



cynb(dar-uon. Haxoxmenue cepbl M €€ COCNMHEHMA B MpUpojie. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEW Cpebl COCIMHEHUSAMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HeHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MPeI0TBPAIlCHHUS.

OOmas xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHMCIEHHA. A30T, paclpoOCTPaHEHHUE B IPUPOJE,
busnyeckue U XuMHueckue cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, ero
(bu3rYecKue U XUMUYECKHEe CBOWCTBA, MOJyuyeHrue U npuMenenue. Colu aMMOHHS,
X (QU3HYECKHE U XUMUYECKUE CBOMCTBA, IpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THasl KHCIIOTa, €€ TMOoJdydeHue, (PU3NUeCKHe U XUMHUYECKHE
cBoiicTBa (0OIlMEe Kak TMpeACTaBUTENS Kiacca KHCIOT W cleuuduueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
yA00peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUAMH a30Ta
(KUCTIOTHBIE JOXKAHM, 3arpsi3HEHHE BO3/ayXa, MOYBBI W BomoéMoB). Ddocdop,
aloTponHeie Moaudukanuu ¢ochopa, uU3MUECKUE U XMMHYECKHE CBOWCTBA.
Oxcug docdopa (V) u pocdhopnas kuciora, GU3nuecKue 1 XMUMUYECKUE CBONCTBA,
nostyuenue. Mcnonab3oBanue pocdaroB B KaueCcTBE MUHEPATBHBIX YAOOPEHUM.

Oo6mas xapaktepuctuka 3meMeHToB [VA-rpynmel. OCOOEHHOCTH CTpOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHUS.  YIJIepoA,  aUIOTPOIHBIE
MOAM(UKALUK, PACHPOCTPAHEHHE B MpuUpone, (U3MUYECKUE U XUMHUYECKHE
cBoictBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuibl yriepoaa, ux
bu3nUeckue W XUMUYECKHE CBOWCTBA, JCHCTBME HA JKHUBBICE OPTaHU3MBI,
MOJIyYeHHE U TMPUMEHEHHE. JKOJOTUYECKHUE MPOOJIEeMbl, CBA3aHHBIE C OKCHUIOM
yriepoaa (IV), rumore3a rio0aqbHOrO TOTEIUVIEHUS KIUMara, MapHUKOBBIN
addekt. YronbHas KuciaoTa U €€ colid, ux (PU3NYEeCKue U XUMMUUYECKUE CBOMCTRBA,
MoJlydeHrue W mnpuMeHeHne. KauecTBeHHass peaknus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIECHHOCTH U CEJIbCKOM
XO35MICTBE.

[lepBoHavanbHbBIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAK O COETMHEHMSIX
yriiepoa (MeTaH, 3TaH, STUJIEH, alleTUJICH, 3TaHOJ, TTIUIEPUH, YKCYCHAsI KHCIIOTA).
[IpupoaHbie HMCTOYHUKK YTIEBOJAOPOAOB (yroib, MPUPOAHBIN Ta3, HETH),
MPOAYKThl UX MepepaloTku (OEH3MH), UX pOJb B OBITY U MPOMBIILIEHHOCTH.
[ToHsiTHE O OMOJIOrMYECKN BAKHBIX BELIECTBAX: XKUpax, OenKax, yriaeBojgax — U ux
poJIi B JKHM3HHM 4YeJlOBeKa. MarepuasbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPTraHWYECKUX COCTMHEHUN.

KpeMHuii, ero Qusnueckue ¢ XHUMHUYECKHE CBOICTBA, IOJy4YCHHE W
npuMmenenue. CoequHeHus: KpeMHusi B mpupoje. OOmme npeacTtaBieHus o0
okcuae kpemHus (IV) u kpemuueBoit kuciore. CUIMKATHI, UX MCIIOJIb30BAaHHUE B
ObITYy, B MPOMBIIIUICHHOCTH. BakHeline cTpouTenbHble MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobiaeMbl 6e30macHOT0 HMCIOJIb30BaHUS
CTPOUTEINIbHBIX MAaTEPUAIIOB B OBCEAHEBHOU KU3HMU.

Xumuueckuii IKCnepumenm:

M3YyUYeHHE 00pa3Il0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOM KUCIIOTHI,
MIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIIUN Ha XJIOPUI-MOHBI U HAOIIO/IEHNE TTPU3HAKOB
WX TPOTEKAHMsI, OMBITHI, OTpaXkarolue (PU3NYEeCKUe U XUMUYECKHE CBOWMCTBA
raJloreHOB M WX COEAWHEHUM (BO3MOXKHO HCIMOJb30BAaHUE BHUEOMATEPUAIIOB),
O3HAaKOMJIECHME ¢ oOpaslamMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJIEHUE C
oOpaslamu  ceppl W €€  COeQUHEHUsSMHU  (BO3MOXXHO  HCIOJB30BAaHHE
BUJIEOMATEPUAIIOB), HAOIIOIEHHE Tpolecca OOYyIIIMBaHUS caxapa MoJl IeHCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTbI, M3y4YEHHE XUMHUUYECKUX CBOMCTB
pa30aBIEHHOMN CEPHOM KHUCIIOTHI, MPOBEACHNE KaYECTBEHHON peaklny Ha cyib(art-
WOH W HaOJIOJIeHHE TpHU3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa U HUX COCIAUHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BHJIEOMATEepUAJIOB), oOpasliaMu a30THBIX U (POCHOPHBIX YJIOOpEHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHWE U H3YyYCHUE CBOWCTB amMMHUaka, MPOBEJICHUE
KaueCTBEHHBIX PEAKIMHA Ha MOH aMMOHHUS U (ochaT-uoH M U3ydeHUE MPU3HAKOB
UX TIPOTEKAHUS, B3aMMOJIEVCTBHE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbEO
(BO3MOKHO HCIIOJIb30BaHUE BHUJICOMATEPHUAIIOB), U3YyUYCHUE Moenei
KPUCTANIMYECKUX PEHIETOK anMaza, rpadura, QyiiepeHa, O3HAKOMJIEHUE C
MPOIIECCOM  aACOPOIMM  PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM W
YCTPOMCTBOM NPOTUBOras3a, MojyuyeHue, COOMpaHue, paclo3HaBaHUE U U3YUYCHHE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJACHUE KaueCTBEHHBIX peakiuii Ha KapOoHaT U
CUJIMKAT-UOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CUJIUMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHennme HeMeTallyIbl U UX COEUHEHHUS.

MeTaJiibl 1 MX COeTMHEHUS

OO6mias xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosioxxeHus B llepmogmyeckon cucreme xumuueckux snemeHToB J[. .
MeHnneneeBa u ctpoeHus atoMoB. CtpoeHne MetamioB. Meranyeckas CBs3b U
METAJUIMYECKAST ~ KPUCTAJUIMYECKass  pEMIETKA.  ODJIEKTPOXMMHUYECKHM Pl
HanpspkeHuil MetaiioB. Dusnyeckne 1 XMMUYECKUE CBOMCTBA MeTauioB. O0miue
CrocoObl TIONTydeHUs: MeTaioB. [loHATHE O KOPPO3WU METAJIOB, OCHOBHBIC
crocoObl 3amUThl UX OT Kopposuu. CrutaBel (CTaib, YYTyH, AIOPATIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHHE B ObITY U MPOMBIIIIICHHOCTH.

[Ilenouynbie MeTamibl: nonoxenue B Ileproanueckoil cucteMe XUMUYECKHUX
sanemeHToB JI. M. MenneneeBa, CTpO€HME UX aTOMOB, HAaXOXJECHUE B MPUPOJE.
duznyeckue U XUMHYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCuabl U



TUAPOKCUABI HaTpusi W Kanus. [IprMeHeHHe MIeTOYHBIX METAINIOB U HUX
COEIMHEHUH.

[IlemouHO3EMENBHBIE METAIBI MArHUM W KaJbLMi: TOJIOXKECHUE B
Ilepnognyeckor cucreMe xumudeckux sneMeHtoB JI. . Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PrU3nyecKrue U XUMUYECKUE CBOMCTBA MATHUS
U Kanplusa. Baxseimme coenuHeHHs Kajblus (OKCUZ, THUIAPOKCHI, COJIN).
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJFOMUHUN: TIOJI0KEeHUE B [leproinueckor CUCTEME XUMUYECKHUX JJIEMEHTOB
. N. MenpneneeBa, CTpOEHHUE aToMma, HaxOXIEHUE B Ipupoae. Pusnyeckue u
XUMHUYECKHE CBOMCTBA alMtOMUHUA. AM]OTEpHbIE CBOMCTBA OKCHUJIA U TUIIPOKCUAA
AITIOMUHUSL.

Kenezo: nonoxenue B [lepuoanyueckoit cucreMe XUMAYECKAX 3IEMEHTOB /I,
N. MenneneeBa, CTpOEHHE aToMa, HaxOoXJIeHUE B npupone. Ddusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKCuIbl, THAPOKCUIBI U coiu xkenesa (II) u xenesza
(IIT), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAJIOB W CIUIABOB, HX (PU3NYECKUMHU
CBOMCTBAMH, H3yUYE€HHE  PE3yJbTATOB  KOPPO3UU  METAJIOB  (BO3MOXHO
WCIIOJIb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJOM (BO3MOXHO HCIIOJIb30BAHUE BHUIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, IPOLECCA TOPEHHUS KEJE3a B KUCIOPOJE
(BO3MOXXHO  HKCIIOJNB30BAaHHWE  BHJIEOMATEpPHANOB), MPHU3HAKOB  MPOTEKAHMS
Ka4ECTBEHHBIX PEAaKIIMi HAa MOHBI: MArHUS, KAJIbIKs, aIIOMUHUS, [IUHKA, XKee3a
(IT) u xeneza (I11), meau (II), HaOnroneHNE U ONKUCAHUE MPOLIECCOB OKPAIIMBAHUS
IJJAaMEHH MOHAMU HATpUsl, Kalusig ¢ KaJlblUs (BO3MOXHO HCIOJIb30BAHHE
BUJIEOMATEPUAIIOB), UCCIIeIOBaHNE aM(OTEPHBIX CBOMCTB T'MIAPOKCHIA ATTFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEIIEHUE SKCIIEPMMEHTAIbHBIX 3a]1a4 10 TeMe «Baxkneimue
METaJUIbl U KX COCTUHEHUS.

XuMus M OKpYKAOLIAA cpeaa

BemectBa u maTepuanbl B IMOBCEIHEBHOM >KM3HHM yenoBeka. besomnacHoe
HCIIOJIb30BaHUE BEIIECTB U XMMHUUYECKUX peakiuii B ObITy. [lepBas momoips mpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHHE OKpY’Kawmled cpeabl (MpefenbHas J0mycTUMast
KOHIIEHTpanus Beuects, nainee — [1JIK). Poib XuMuM B pelIeHUN 3KOJIOTHYECKUX
npooieMm.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, TOJMMEPHBIC
MaTepHab).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNnpeIMETHBIX CBSI3ed IMpPU U3YYEHUH XUMUHM B 9 Kjacce
OCYIIECTBJISIETCS. 4Yepe3 UCIOJIb30BAaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHbIX
MOHSATUM, TaK U TIOHSATUM, SIBISIOMIMXCS CUCTEMHBIMU JJIsI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAYYHBIM (DaKT, THIOTE3a, 3aKOH,
TEeOpUsl, aHalu3, CHHTE3, KJIacCuPUKalUsg, TMEePUOJIUYHOCTh, HAOIIOEHHE,
AKCTIIEPUMEHT, MOJICTUPOBAHUE, H3MEpPECHHE, MOJCNb, SBJICHHE, TaPHUKOBBIM
a3 PekT, TEXHOIOTUS, MaTEPUAIIBI.

dus3nkKa: Marepusi, aTroM, OJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIIHI,
M30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUU 3apsii, MPOBOJIHHKH,
MOJIYTIPOBOJHUKH, JUAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAIITNYECKAS
peméTka, CIjiaBbl, (PU3WYECKUE BEIUYHMHBI, CIUHUIIBI U3MEPEHUSI, KOCMHUYECKOEe
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: dorocunTes, npixaHue, Ouocdepa, dKOCUCTEMA, MUHEPAIbHbBIC
ya00peHusi, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTRA.

['eorpadus: armochepa, ruapochepa, MHUHEpaTbl, TOPHBIE TOPOIBI,
M0JIE3HbIE MCKOIAaeMble, TOILTUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBLIE PE3YJIBTATHI

JIM4HOCTHBIE pPE3yJNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa30oBaHUs JOCTUTAIOTCS B XOJl¢ OOy4eHHMs] XUMHUU B €IUHCTBE y4eOHOU H
BOCIIUTATEIBHOUN JEATEIBHOCTH B COOTBETCTBUU C TPAAULMOHHBIMUA POCCUICKHUMU
COITMOKYJIBTYPHBIMA M JTYXOBHO-HPAaBCTBEHHBIMHU II€HHOCTSIMHU, MIPUHSATHIMU B
o0IiecTBe MpaBWIaMM M HOPMAaMM TOBEACHHS M CIIOCOOCTBYIOT MIpoIleccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COLMAIIA3AIIMHN O0yYarOIINXCA.

JImdHOCTHBIE  pe3yJIbTaThl ~ OTPAXalOT  TOTOBHOCTh  OOYyYarolIUXcCs
PYKOBOJICTBOBATbCS ~ CUCTEMOW TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlMd U
pacuIMpeHue onbiTa AeSITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIMTAHUA:

LIEHHOCTHOT'O OTHOWIEHUSI K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
M HAaydyHOMY HACJEJUI0, TOHUMAHUS 3HAYCHHUS XUMUYECKOM HAyKU B KU3HU
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHONW HH(POpPMAIUEH O
MEPENOBBIX JTOCTUKEHUSIX U OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MpPEACTABICHUSI O COLMAIbHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONICHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEN0BATENbCKOW, TBOPYECKOM WM JAPYrUX  BHJAX
JIeATeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOW AESTEILHOCTH MpHU
BBITIOJTHEHUU Y4YEOHBIX, TMO3HABATENbHBIX 3aJ]]a4, BBIIOJIHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpolecce HJTOW Y4yeOHOM JesTeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJACHUWE M TIOCTYNKU CBOUX TOBApHUIIEH C TMO3ULIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MMO3HAHUA:

MHPOBO33PEHUYECKHUE TPEJCTABICHUS O BEIIECTBE M XMMHYECKON pPEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIOINIME
OCHOBY JIJII TIOHUMAaHUS CYITHOCTH HAYyYHOW KapTWHBI MHpA, TPEICTaBIeHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSI NTPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MIPUPOIHON CPENOi, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABaTEIbHbIE MOTHUBBI, HAlPABJICHHBIC HA TOJIyYE€HHE HOBBIX 3HAHUU MO
XUMUH, HEOOXOIHUMBIEC NJii OOBSICHEHHS HAOII0JaeMbIX MPOILIECCOB U SBJICHUH,
MO3HABATENbHON, WH(OOPMAIMOHHOW M YHUTATEIbCKOW KYJIbTYPBhI, B TOM YHUCIE
HABBIKOB CaMOCTOATENbHOM paboThl C y4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYPOU, JIOCTYMHBIMU TEXHUYECKHUMH CpEJACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpEC K OOYyYEHHMIO M TMO3HAHUIO, JI0003HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €aMOOOpa3OBaHMIO, NPOEKTHOW U  HCCIEAOBATENIbCKOM
NeSATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBIECHHOCTH W YPOBHS OOYyYECHHS B
JTaJIbHEHIIIEM;

4) popMupoBaHMs KYJbTYPHI 310POBbSI:

OCO3HAHUE IIEHHOCTH KW3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKH Ha 3J0pOBbIA 00pa3 »W3HU, OCO3HAHUE IOCIEICTBHI U
HEMPUATUE BPEIHBIX MPUBBIYEK (YHIOTPEOIICHUS AIKOTOJIs, HAPKOTUKOB, KYpEeHUSI),
HEOOXOJMMOCTH COOJIIOJIEHUsSI TpaBwil O0€30MacHOCTH MpH  OOpalieHuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HU,

5) TPyA0BOr0 BOCIIMTAHUSA:

MHTEPEC K MPaKTHUYECKOMY M3yUeHHUIO Tpodeccuil u Tpyaa pa3auyHoro poja,
YBOKECHHE K TPYAy M pe3yibTaTaM TPYIOBOH JEATETbHOCTH, B TOM 4YHCJE Ha
OCHOBE NPUMEHEHHS TPEAMETHBIX 3HAHUW 1O XUMHUU, OCO3HAHHBIM BBHIOOP
WHMBUYyAIbHON TPAEKTOPUU MPOJIODKEHHS 00pa30BaHus ¢ yIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHanbHOM NeATeIbHOCTH U Pa3BUTHS HEOOXOUMBIX YMEHUH,
TOTOBHOCTH aIallTUPOBATHCS B MPOPECCUOHAIBHOM CPEJIE;

6) 3K0J10rH4eCKOro BOCIUTAHUS:

HKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KAaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIleCTBOBAHMS, IOHMMaHHUE LIEHHOCTH 370pPOBOTO U
Oe3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3znyecKkoMy M TCHUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIOICHMUS
npaBuiI 0€30MaCHOTO MOBEJEHUS TPHU paboTe C BEIIECTBAMH, & TAKXKE B CUTYyaIUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJy4YaeMble NPU HU3YYECHUU XUMUHU, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOIIEH MPUPOJHON CPENOH, I MOBBILICHUS
YPOBHSI  DKOJIOTUYECKOM  KyJNbTYpPhl, OCO3HaHUS TJ00aJbHOTO  Xapakrepa
AKOJIOTUUECKUX TMPOOJEM M IMyTed WX PEelIeHUs] MOCPEJCTBOM METOJ0B XHMUH,
HKOJIOTUUECKOTO MBIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHHMKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanmpeAMETHBIX pe3yJIbTAaTOB BBIJCISIOT 3HAYUMbBIC IS
dbopMupoBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHUs,
MPUHITAI, TUTIOTE3a, (aKT, CUCTEeMa, MPOIIecC, IKCIIEPUMEHT U APYroe.), KOTOphIe
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeaMeTax M IMO3BOJIAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEIIOCTHOU



HAyYHOW KapTHUHE MHpA, U YHUBEpCAIbHbIC yueOHbIC NeiCcTBUS (TT03HABATEIBHEIE,
KOMMYHUKATHUBHBIC, DPETYJISITHUBHBIE), KOTOpPBhIE 0OECIEeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYILECTBJICHUIO Y4eOHOM
JIEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE y4eOHbIe 1eHCTBUS

Bba3oBble JJoruueckue J1elicTBUA:

YMEHHSI HCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUHU
3HAaHUMN: PACKPBIBATh CMBICI XMUMHUYECKUX MOHITUN (BBIIETSATH UX XapaKTEpPHbIE
MpU3HAKH, YCTaHABIMBAaTh B3aUMOCBSA3b C JIPYTMMHU MOHSITHUSMH), UCIOIb30BaTh
MOHATHS JIJIs1 OOBSICHEHUS OTJENbHBIX (PAKTOB U SBJIICHUMN, BHIOMpATh OCHOBAHUS U
KpUTEpUU IS KIacCU(PUKAIMM XMMHYECKUX BEIIECTB U XUMHUYECKUX PEaKIIUi,
YCTaHABJIMBATh MPUUYUHHO-CIEICTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3YyUYEHUS,
CTPOUTH JIOTUYECKUE PACCYXAECHUS (MHAYKTUBHbBIC, IETyKTHUBHBIE, [0 aHAJIOTHN),
JIeJIaTh BBIBOJIBI M 3aKJIFOYEHUS;

YMEHHE TMPUMEHATH B TIpoIlecCe TO3HAHMUS TOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJINYECKHE (3HAKOBBIE) MO, UCTIOIb3yEMbIE B XUMUH,
mpeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIE TIPEICTABICHUS —
XUMUYECKUH 3HAaK (CHUMBOJI 3JIEeMEHTa), XUMudeckas (opmylia U ypaBHEHHE
XUMUYECKON peaKIUuu — MPHU PEIICHUN y4eOHO-T03HABAaTEIbHBIX 33/1ad, ¢ YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUM BBIABISTL U XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XUMUYECKHX BEIIECTB U XMMUYECKUX PEAKIIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CIEJICTBEHHbIE CBSI3U U
MPOTUBOPEYUHS B U3yUaeMbIX MPOIIECCaX U SBJICHUSIX.

Ba3oBble uccienoBarejbcKne JeCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B KAaY€CTBE HHCTPYMEHTA
MO3HAHUA, a TaKXKe B KadyeCTBE OCHOBBI i (DOPMUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE NMPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUMH;

MpUOOPETEHUE OMNbITa M0 TUIAHUPOBAHUIO, OPTaHU3AIMU U MPOBEACHUIO
YYEHUYECKUX HKCIEPUMEHTOB, yMEHUE Ha0I0JaTh 3a XOJOM IMpolecca,
CaMOCTOATEIBLHO MPOTHO3UPOBATh €ro Pe3yJsbTar, POopMyIHpPOBaTH 00OOIIEHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUS, COCTABIIATH OTUYET
0 MpOJIETTaHHOM padore.

Pabora c undopmanueii:

yMEHUE BBIOMpaATh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IUYHBIX BUIOB U (POPM Mpe/CTaBICHUS, TTOTYyYaeMyl0 U3 pa3HbIX UCTOYHHUKOB
(Hay4HO-TIOMYJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOTO COJAEp)KAaHUS, CIPaBOYHBIC
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO UH(MOPMAIIHIO;



yMEHHE MPUMEHATh Pa3IUYHbIE METOJbl M 3allpoChl NMPU MOUCKE U OTOOpE
uHMOpPMAIIMM U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX [JISl BBITTOJIHEHHUS
y4eOHBIX U TIO3HABATEIbHBIX 33/1a4 OMPEASIEHHOTO TUTIA, TPHOOPETEHUE OMbITA B
o0acTi MCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHUH,
OBJIQZICHUE KYJIbTYPOU aKTUBHOT'O UCIIOJIB30BAaHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSATEIFHO BHIOMPATH ONTUMANBHYIO (POpMY TpeacTaBieHus: nHGpopMauu u
WUTIOCTPUPOBATh pEIIaeMble 3a/Jaddl HECJIOXHBIMA CXEMaMH, JharpaMMaMH,
apyrumu popmamu rpadvKi 1 UX KOMOMHALUSAMY;

YMEHHE HCIOJb30BaTh M AaHAJU3UPOBAaTh B Ipolecce y4yeOHOH u
UCCIIEIOBATENHCKON JEATENHHOCTU MH(DOPMAIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEeNIbCKOTO XO3iCTBa W TPAHCIOPTa HA COCTOSIHHE OKPYKAIOIICH MPHUPOTHON
CpeIbL.

KoMMyHnKaTHBHBIE YHHBepPcaIbHbIe YueOHbIe 1eliCTBUS:

yMEHHUSl 3aJlaBaTh BOMPOCHI (B XoJie Auanora W (Wiau) JIUCKYCCHM) IIO
CyHmIeCTBY  OOCyXgaemMoil  TeMmbl, (QOpPMYIUPOBATH CBOM  MPEIIOKCHHUS
OTHOCHUTEIHFHO BBITIOJTHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHHsI ~ IPEACTaBIATh  MOJY4YEHHbIE  pe3yJbTaThl  [O3HAaBATEIbHOU
JESATEIPHOCTM B YCTHBIX W TMHCHBbMEHHBIX TEKCTaxX; JeiaTh MPE3CHTAILNIO
pe3yIbTAaTOB BBIMOJHEHUS XHMHUYECKOTO JKCTIepUMEHTa (J1abopaTOpPHOTO OIBITA,
1ab0paTopHOIl pabOTHI O UCCIIETOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO MPOEKTA);

yMEHHsI Yy4eOHOrO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATENILHOM M KCCIIEJIOBATENIbCKOM  JEATENIbHOCTH  NpU  PEHICHUH
BO3HUKAIOMIUX MPOOJIEM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3unuii (00CyXIeHusi, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI», KOOPIUHALIHS
COBMECTHBIX JIEWCTBUM, ONpEJEICHHEe KPUTEPUEB IO OLEHKE KavyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryjsiTUBHbIE YHHBEpPCAJIbHbIE YUeOHbIE AeiicTBUS:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh e ACSITeNbHOCTH, IUIAHUPOBATD,
OCYILECTBISATh, KOHTPOJIUPOBATh U NMPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
JeATEeIbHOCTh, BBIOUpaTh Hanbosee F3(hPeKTUBHBIE CIIOCOOBI pPeIIeHUsT YIeOHBIX U
MO3HABATEeNbHBIX 3a7a4, CaMOCTOSTENIbHO COCTAaBIATh WM KOPPEKTHPOBAThH
IIPEVIOKEHHBIA AJITOPUTM JIEWCTBUWA TP BBINOJHEHWHM 33JaHUA C YYETOM
MOJTyYEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEILIECTBaX M PEaKLHUsX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBICHHON LEIH, YMEHHE
UCTIOJB30BaTh M aHAJTM3UPOBATh KOHTEKCTHI, IPe/jIaracMbie B yCIOBUH 3aJaHUN.

INMPEAMETHBIE PE3YJIBTATbDI

B cocraBe nmpeaMeTHBIX pE3yJIbTATOB IO OCBOCHHMIO 00S3aTEIbHOIO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW deaepanbHOil paboueld Mporpammoi,
BBIJICTISIIOT: OCBOGHHBIE OOYYArOIIMMHUCSA HAy4YHbIE 3HAHHS, YMEHHUS M CIIOCOOBI



JecTBUH, crnenuduUecKue JIsd TIPEAMETHON 00macTu  «XHUMHS», BHJIBI
JEATEIbHOCTH IO  IOJYYEHHI0 HOBOTO  3HAHUA, €ro HWHTEpIpETaluH,
peoOpa30BaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYAIIHSX.

K xoHiy 00yuenus B 8 kjiacce npeaMeTHbIE pe3yJbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIIMXCS YMEHUH:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKHX IMOHSATHUW: aTOM, MOJIEKYJa,
XUMHUYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CJIO0KHOE BEIIECTBO, CMECH
(omHOpOIHAS M HEOJAHOPOHAs), BaJIGHTHOCTb, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO AJIEMEHTa B COSMHEHUU, MOJISIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHUE, COJIb, SJIECKTPOOTPUIATEIBHOCTh, CTENEHb
OKHCIICHUS, XUMHUYECKasl peaxkuus, KiacCUu(PUKalus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU PAa3J0KEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHUE PEaKIIUU, TETUIOBOM (P(HEKT peakiinu,
SIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHasi OpOWTalb, PAJAUYC
aToMa, XUMHUYECKasi CBs3b, MOJSPHAS W HEMOJISIpHAs KOBAJICHTHAS CBS3b,
HMOHHAs CBs3b, MOH, KaTHOH, aHWOH, PAacTBOpP, MAaccOBas JI0JIsl BEIIECTBA
(mporeHTHAs! KOHIIEHTpAIs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHSITUH W
MPUMEHSITh 3TU OHSTHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAILICHUII;

e HCIONBH30BaTh XHWMHUYECKYI) CHUMBOJHMKY JUIsI COCTaBJICHHS (HOPMYT
BEILECTB U YPABHEHUI XUMHUUYECKUX PEAKLINIA;

e OINpeIeNsTh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHMSX,
CTENEHb  OKUCJICHMS  BJEMEHTOB B  OWHApHBIX  COCIUHEHUSX,
MPUHA/JIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEIAMHEHUN 10
dbopmynam, BHUJ XUMHUYECKOM CBSI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPTraHUYECKUX COCAMHEHUSX;

e packpbiBaTh cMbIc llepuognueckoro 3akona [J[. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWMCTB
XUMHYECKUX JJIEMEHTOB OT UX MOJOKeHUs B llepmoamueckoil cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepus3oBaTh TaOMMuHYO (opMy Ilepuoguyeckoit
CUCTEMBbl XMMHMUYECKHMX DJJIEMEHTOB: pa3Iu4aTb MOHATHS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpynmna)», mMansie u
OOJIbIlIME TEPHUOJIbI, COOTHOCUTH OOO3HAUEHHS, KOTOPhIE HUMEIOTCA B
tabmuie «llepumomuueckass cucTtemMa XuMHUYeckux diemeHToB J[. U
MeHneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMH CTPOECHUSI aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsia sapa, oOIee Yruciao AIEKTPOHOB
U pacrpe/ieieHle X Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(DUIMPOBATh XUMHUYECKHE DJICMEHTHI, HEOPraHUYCCKHE BEIIECTBA,
XUMHUYECKHE PEaKIuu (TI0 YUCIY W COCTaBY yYaCTBYIOIIMX B PEaKIIUU
BEIIIECTB, MO TEIUIOBOMY (D deKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAsl ONUCAHUE IMPUMEpaMU MOJIEKYIIIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

MIPOTHO3WPOBATH CBOWCTBA BEIECTB B 3aBUCHUMOCTH OT MX KaUYE€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TMPEBpaAIlIEHUNH B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSAPHYI0O W MOJSIPHYEO MacChl
BEII[ECTB, MAaCCOBYIO JIOJNI0O XHUMHUYECKOTO »JJjeMeHTa 1o Qopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEaKIINU;

MPUMEHSATH OCHOBHBIEC OIEPAIlMH MBICITUTEILHON JEATEIHPHOCTH — aHAJU3
U CHUHTE3, CpaBHEHHE, 00OOIICHHEe, CHCTeMaTH3aIuio, KIacCU(HUKAIHIO,
BBISIBJICHUE TPUYUHHO-CJIEICTBEHHBIX CBS3€H — Il M3Y4YEHUS CBOMCTB
BCIIECTB M XHWMHUYECKHX pEaKIMi, €eCTCCTBEHHO-HAYYHBIC METO/IbI
MO3HAHUSI — HAOIIOJIEHUE, U3MEPEHUE, MOJIETIMPOBAHUE, HKCIEPUMEHT
(peasibHbBI U MBICIICHHBIN );

CleloBaTh  NpaBWJIaM  TOJIb30BAaHUS ~ XMMHYECKOM  TOCYIOoM U
7a00paTOpHBIM  O0OpYJOBaHMEM, a TakXKe IMpaBWIaM OOpaIlleHUs ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMUA TI0 BBIMOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOJIYYEHUI0O U COOMpPAHUIO
ra3oo0pa3HbIX BeIlecTB (BOJAOpPOAA U KHCIOPOJa), MPUTOTOBICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JOJIEW paCTBOPEHHOTO BEILECTBA,
IUIAHUPOBAaTh W TMPOBOAWTH  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIIOT C TTIOMOIIBI0 HHINKATOPOB
(;makmyc, dheHondTanenH, METHIOPAHXK U APYTrHue).

K koHIy o0yuenus B 9 kj1acce npeIMeTHbBIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYYAIOIIMXCA YMEHUM:

PaCKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKUX IOHSATHUH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTHOH, AHHMOH, IIPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKUCJICHUS, XUMUYECKasl peaKlysi, XUMUYECKasi CBs3b, TEIIOBON 3(PexT
peakuuu, MOJb,  MOJISIpHBIM ~ 00BEM,  pPacTBOp,  AJNEKTPOJIUTHI,
HEAJIEKTPOJIUTBI, SJIEKTPOJIMTHYECKAS] JUCCOLMALNSA, PEaKUUH HOHHOIO
oOMeHa, Karaau3atop, XUMHUYECKOE paBHOBECHE, OOpaThuMmble U



HEOOpaTUMBbIE pPEaKIMHM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE pEaKIINH,
OKWCIIUTENb,  BOCCTAHOBHUTENb, OKHUCJIEHWE W  BOCCTAHOBJICHHE,
ajutotTponusi, aMm(pOTEpHOCTh, XUMHUYECKas CBiI3b (KOBaJICHTHas, MOHHAS,
METAJJIMYECKasi), KpUCTAJUIMYECKAass peHIETKa, KOPpO3Usi METaJUIOB,
CIUIaBbl, CKOPOCTh XHMHWYECKOM PpEaKUHUH, NPEAEIbHO JIOMyCTUMAas
koHueHnrtpanus [IJIK BemecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX TOHATHH W
MIPUMEHATH ITU MOHATHUS IPHU ONIMCAHUU BEUIECTB U UX MPEBPALLICHUN;
UCIIOJIb30BAaTh XUMHUYECKYI0O CHMBOJIMKY JUJII COCTaBIeHUS (HOpMyI
BEILECTB U YPABHEHUN XUMUUYECKUX PEAKLINIA;

ONPEAEIATh BAJICHTHOCTh U CTENEHb OKUCIECHUSI XUMUUECKHUX 3JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHANJIECKHOCTh BEIIECTB K
OTpPENENIEHHOMY KJIACCy COEIWHEHUW 1o ¢opMmyriaMm, BHUI XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, MOHHAs, META/NIMYECKas) B HEOPraHUYECKHX
COCIMHEHUSAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAacTBOPax HEOPraHWYECKUX COCAUHEHHH, THUIl KPUCTAJUIMYECKOU
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci llepuomnueckoro 3akonHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHWE: OINHWCHIBAaTh M XapaKTEPU30BAThH
Tabnuuynyto Gopmy Ilepuoandeckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB:
paznuyaTh TOHATUSA «TJaBHas moarpymma (A-rpynma)y u «moOodHas
noarpynmna (b-rpymnma)», mManeie u OoJibllIM€ TEPHOJIbI, COOTHOCHUTH
0003Ha4YeHUsl, KOTOpPhIE MMEIOTCS B TMEPUOAUYECKONW Taliuie, ¢
YUCIIOBBIMM  XApPAaKTEPUCTHKAMU  CTPOCHHSI  aTOMOB  XHMHWYECKUX
AJIEMEHTOB (COCTaB W 3apsia  sijapa, oOIiee dYHCIO JJIEKTPOHOB U
pacmpeneieHue WX 10 DJEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHUE
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCJUHECHUU B
npeenax MaJIbIX MEPUOJIOB U TIIABHBIX MOATPYIII C YYETOM CTPOCHUS HX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBy YYacTBYIOUIUX B PEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 U3MEHEHUIO CTENEHEW OKHUCICHUS
XUMHYECKHUX DJIEMEHTOB);

XapaKTepu30oBaTh (OMUCHIBATH) OOLIME M CHEUPUYECKUEe XUMUYECKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OIMHCAHUE
MpUMEPAMHA MOJIEKYJISIPHBIX WM HOHHBIX YPaBHEHUWA COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKIU;

COCTaBJISAITb YPAaBHEHUS JJIEKTPOJUTUYECKOW JUCCOLUMALMU  KHCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMKA HOHHOIO



oOMeHa, ypaBHEHHUS pEaKlui, TMOATBEPKIAIONUX CYIIECTBOBAHUE
TEeHETHUYECKOM CBSI3U MEXK/y BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIMTEIIbHO-BOCCTAHOBUTEIBHBIX  PEaKITUi
MOCPEACTBOM COCTaBIIEHHS 3JEKTPOHHOTO OanaHca dTHX PEaKIIHii;
MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXHOCTH TIPOTEKAHHMS XUMHUYECKUX IMPEBPAIllCHU B Ppa3IMYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSPHYIO W MOJSIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JIOJNI0O XHUMHUYECKOTO »JJjeMeHTa 1o Qopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUUYECKON PEaKIINU;

coON0JaTh  MpaBuja  [OJIB30BAHUS  XMMHUYECKOM  MOCYyIOM U
nabopaTopHbIM  000pYy/IOBaHHMEM, a TakKe TmpaBwiIa OOpareHus: ¢
BEUIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TOJIYYEHUI0O WU COOMPaHHUIO
ra3000pa3HbIX BENIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  PEaKIUM, TOATBEPKIAIOMINE  KAYeCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIECTB: PACIO3HABATh OMBITHBIM MyTEM XJIOPHUI-, OPOMHU/I-,
uoaua-, kapObonat-, ¢ocdar-, cuUiIUKaT-, CyJb(aT-, THAPOKCHUI-UOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PaCTBOpPaX HEOPTAHUUYECKHUX BEIECTB;

MPUMEHSTH OCHOBHBIE OINEPAIlMU MBICIUTEIILHON JESTEIbHOCTH — aHau3
U CHHTE3, CpaBHEHHE, O0O0O0OIIeHHe, CHUCTeMaTU3alNI0, BbISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — ISl M3YYCHHS CBOMCTB BEIIECTB W
XUMUYECKUX PEAKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHUE, MOJCIMPOBAHUE, IKCIEPUMEHT (peasibHbId U
MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Koun4yecTBO 4acoB
Ne HanMeHoBaHMe pa3/ieioB U TeM DJIeKTpPOHHBIe (HU(POBHIE)
KonTpoubsn IIpakTHyeck
n/m | mporpamMmsl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
ble padoThI ue padoTbl
Pasnea 1. IleppoHavyanbHble XUMHYECKHE NIOHATHS
11 Xumusi — BaxkHas 00J1aCTh €CTECTBO3HAHUS 5 5 bubnmoreka [JOK
) Y MIPAKTUYECKOU JIESITEBHOCTH YEIOBEKA https://m.edsoo.ru/7f41837¢
bu6mmorexa [IOK
1.2 B 15 1
CILCCTBA H XHMHHCCKHE PEaiiii https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pa3jen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BelIECTB
bu6nuoreka [JOK
2.1 B .K Nl 0 6
O3AYX. RUCTOPOL. LIOHATHE Ob OXCHiax https://m.edsoo.ru/7f41837¢c
bubmmoreka [JOK
2.2 B ! 8 1
OROPOAL: LIOTATHE O KUCHOTax 1 COLX https://m.edsoo.ru/7f41837¢c
bubmuoreka [JOK
23 Bona. Pacteopsr. [1o ¢ 00 ocHOBa 5 1 1
A TBOPSI o HOBAHITX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 1 | | bubnmnoreka [JOK
' COEJIMHEHU I https://m.edsoo.ru/7f41837¢c
Uroro no pazneny 30



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

Pasnen 3. Ilepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx 31eMmeHToB [I. U. MenneneeBa. CTpoeHue aToMOB.

Xumuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKkuu

[Tepuonnueckuii 3akon u [leprnonnueckas
3.1 cHCcTeMa XUMHU4YeCKHuX 3yeMeHToB /. 1. 7
MenneneeBa. CtpoeHne aToma

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

19 Xumunueckas cBsizb. OKHCIUTENBHO- g
' BOCCTaHOBHUTEIIHBIE PEAKIIUH

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

Hrtoro 1o pasuer 15 bubnuorexa [JOK
P https://m.edsoo.ru/7f41837¢
b K
PesepBHOE Bpemst 3 ubmoreka 110

https://m.edsoo.ru/7f41837¢

OBILIEE KOJIMYECTBO YACOB I10

ITPOTPAMME 68
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9 KUIIACC

o KoJunyecTBO 4acoB DJIeKTPOHHbIE
- HaumeHoBaHue pa3/ieioB U TeM (uudpoBbie)
n/ Kourpoasn | IIpakruueck
NMpOrpaMmbl Bcero o0pa3oBaTe/bHbIE
n ble padoThI He padboThbl
pecypcsl

Paspnen 1. BemecTBo 1 XMMHU4YeCKHe PeaKIUH
11 [ToBTopenue u yrirybiaeHne 3HaHUN 5 | bubmumorexa [IOK

' OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmorexa [JOK

’ peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTHYECKAS UCCOLIUALIMS. g | 1 bubnnorexa [IOK

’ XHWMHYECKHUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636

Hroro no paszneny 17

Paznea 2. HemeTrasibl M MX coOeIMHEHUS
21 OO01mas xapakTepuCcTHKa XUMUIECKUX 4 | bubnmoreka [JOK

anemeHToB VIIA-rpynmnsl. ["anorenst

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



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

O6ma51 XapPaKTCPUCTUKA XUMHUYCCKUX

bubmuoreka [JOK

2.2 IA- . é
onemenToB VIA-rpynmet. Cepa u e 6 https://m.edsoo.ru/7f41a636
COEINHEHNS
OO6mras XxapakKTepruCcTHKa XUMUUIECKHUX
2.3 anemMeHToB VA-rpynnsl. A3ot, hochop u ux 7 bubmorexa HOK
’ Py ) ’ P https://m.edsoo.ru/7f41a636
COEIUHEHHNS
OO6m1as XxapaKTepruCTUKa XUMHUIECKHUX
2.4 yemMeHToB [VA OIEl. YIIIepon u 8 bubmmorexa LOK
’ . Py ' PO https://m.edsoo.ru/7f41a636
KPEMHHH M UX COCTMHCHUS
Wroro no pazneny 25
Pa3zgen 3. MeTa/sILI M X COeTUHEHUS
bu6mmoreka [IOK
3.1 06 7| 4
HIHE CBOHCTBA METAILTOB hitps://m.edsoo.ru/7f41a636
bu6mmoreka [{OK
32 B 7 16
aKHEHUIINE METAIIJIBI U UX COEIUHEHUS hitps-//m.cdsoo.ru/ 7412636
Hroro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 maTepuainsl B )KU3HU YEJIOBEKA 3 bubnmorexa [IOK

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



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

Wtoro no pazneny

PesepBHOE Bpems

Bbu6nuorexa [JOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I1O
[TPOT'PAMME

68
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INOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
No KoaudecTBO 9acoB
Hara DJIeKTPOHHbIE HU(PPOBLIE
IIpakTHye

Tema ypoka KOHTpOJbHBIE uzyde | o0pasoBaTeJbHbIE

n/ Bcero cKHe
padoTbI HUA pecypchl

I padoThI

[Ipeamer xumun. Poiap XUMUM B 5KU3HU bu6nuoreka [JOK

yeJioBeka. Tena 1 BellecTsa

https://m.edsoo.ru/ff0d210c¢

Ilonstue o METOAaX IIO3HAaHHUA B XUMHUHU

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d227¢

AFpGFaTHOC COCTOAHHC BCIICCTBA.

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d23dc

[TpaxTuueckast padora Ne 1 «IIpaBuna paGoTbl
B J1JaOOpaTOpHUH U MPUEMBI OOpAIICHHS C
71a00paTOPHBIM 000PYI0BAHUEM)»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d23dc

Yuctele BemectBa U cMmecu. Crioco0bl
pa3zaeneHust cMecen

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d26ca

[TpakTuyeckas padora Ne 2 «Pa3nenenue
cMmecei (Ha mpuMepe OYMCTKH ITOBapEHHOMN
COJIN)»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d28c8

ATOMBI 1 MOJICKYJIBI.
[IpocTeie u cnoxxHbie BemecTBa. ATOMHO-
MOJIEKYJISIPHOE YUCHHE.

bu6nuoreka [JOK

https://m.edsoo.ru/ff0d2a6¢
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2a6¢



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d26ca
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https://m.edsoo.ru/ff0d210c

XUMHYECKHUE 3JIEMEHTBI. 3HAKU (CUMBOJIbI)

bubmuoreka [JOK

8
XUMHUYECKUX BJIEMEHTOB https://m.edsoo.ru/ff0d2be8
3aKOH MOCTOSHCTBA COCTaBa BEILIECTB.
9 Xumuuaeckas hopmysia. BaqeHTHOCTh aTOMOB bubmorexa HOK
pMYyd. https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX AJIEMEHTOB
OTtHocCuUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
10
OTtHocuTeNnbHASE MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323¢c
bu6mmoreka [IOK
MaccoBas 107151 XMMHUYECKOTO JIEMEHTA B
11 https://m.edsoo.ru/ff0d350c
COCIMHECHUH
12 BasieHTHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB
13 ®Ou3ndecKue 1 XUMUYECKHE SBIICHUS. bubmmoreka [JOK
XumMuyeckas peakuus https://m.edsoo.ru/ff0d37fa
14 [Ipu3Haky U ycioBus NPOTEKAHUS XUMUYECKHUX bubnnorexa [JOK
peakuuii https://m.edsoo.ru/ff0d3al6
15 3aKOH COXpaHEHHMs MacChl BEIIIECTB. bubnnorexa [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
r BrrunciieHus: KoJiMuecTBa, MacChl BEIIECTBA 110 bubmmoreka [JOK

YPpaBHCHUAM XUMHUYICCKUX peaKHI/II\/’I

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2be8

Knaccudukanus XuMrUIecKux peakiuun

bu6mmoreka [IOK

17 COEAMHEHMS, PA3JIOKEHMS, 3aMEILICHHS,
(coen p m https://m.edsoo.ru/ff0d3{34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIH -
18 sHrpknoneauct. O0o0IeHne u bubmiorexa LIOK
. AHCT Hf https://m.edsoo.ru/ff0d40c4
CHCTEMAaTHU3aIlus 3HAaHUI
19 Kontponsnas padora Nel no reme «BemiectBa | bubmmorexa [IOK
U XUMHAYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CoctaB Bo3ayxa.
20 Kucmopo, DJIEMEHT U IIPOCTOE BEIMIECTBO bubnmorera [TOK
PO p = ’ https://m.edsoo.ru/ff0d448e
O30H
Kucnopom — snemMeHT ¥ mpocToe BEIIECTBO.
21 O30H. Pu3nyecKkre U XUMAYECKHE CBOMCTBA bubmmorera [TOK
’ https://m.edsoo.ru/ff0d4614
KHCJIOpO/ia (peaKIuu OKUCIICHUS, TOPCHHE).
Crioco0BbI TOMy4YeHHs KUCI0POoaa B
Y po [Toustue 06 https://m.edsoo.ru/ff0d497a
22 71a00paToOpUU U MPOMBIIUICHHOCTH.
OKCHIaX bub6mmoreka [IOK
[Ipumenenue kucnopoaa
TennoBoii 3¢ ekt XuMUIecKoil peakiuu,
MOHATHE O TEPMOXUMHYECKOM YPAaBHEHUHU, bubnnorexa [JOK
23 https://m.edsoo.ru/ff0d4c4a

9K30- U SHIOTEPMUYECKHUX PEaKIUsX.
TorumBo (HedTh, yroiab U METaH).
3arpsi3HEHUE BO3AyXa, CIIOCOOBI €T0

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34

MpEIOTBPALICHHUS.

[IpakTuueckas padora Ne 3 o Teme

24 «ITonmyduenne u cobupanue KUCIOpoaa bubmorexa [TOK
Y N p poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHE €ro CBOWUCTBY.
25 TTousatue o okcuaax.
2% Bonopoa — sneMeHT 1 mpocToe BEIecTBO. bu6mmoreka [IOK
Haxoxnenue B mpupojie https://m.edsoo.ru/ff0d4dd0
27 ®duznyeckre 1 XUMHYECKHE CBOMCTBA bubmuotexa [JOK
Bosiopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
Crioco0bl TToTy4eHus1 BOAOPO/Ia B bu6mmoreka [{OK
)3 naboparopuu. [Ipaktuueckas padota Ne 4 o https://m.edsoo.ru/ff0d4f42
teme «[lonydeHnue u cobupanue Bo1opoaa, https://m.edsoo.ru/ff0d4dd0
W3Y4YEHHUE €ro CBOKWCTBY
29 IlonsTHe 0 KHCIIOTax
bu6mmoreka [{OK
30 II
OFFTHE O coix https://m.edsoo.ru/ff0d50d2
31 KommuecTBo BemecrBa. Monb. Mossipaast bubnuorexa [JOK
macca https://m.edsoo.ru/ff0d5230
. bubnuorexa [JOK
32 M i 00 .3 A
OJISIPHBIN 00BEM Ta30B. 3aKOH ABOTAIPO hitps-//m.cdsoo.ru/f0d542¢
33 Brrurcnenus 00bEMa, KOJIMUECTBA BEIIECTBA bu6mmoreka [{OK

rasa 1o €ro U3BCCTHOMY KOJIMYCCTBY BCUICCTBA

https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d55a0
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Wi 00bEMY

Brruncnenus 00bEMOB Ta30B MO ypaBHEHUIO

34 €aKIIMKM Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa HOK
peaitl o https://m.edsoo0.ru/ff0d5708
OTHOILICHUI Ira30B
35 duzndeckue U XUMUYECKHE CBOMCTBA BOJIBI bubmmorera [JOK
A https://m.edsoo.ru/ff0d587a
bu6nmoreka [JOK
36 C i. I1 0
octaB ocHoBaHMil. [loHsTHE 00 MHAMKATOpPAX hitps-//m.cdsoo.ru/f0d59¢2
Bopa kak pactBopuTens. HackleHHbIe 1
37 HECHACHI epHHBIe paCTBO bl. MaccoBas Jois bubmotera [IOK
= p ppl: A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOpE
[IpakTrueckas padorta Ne 5 o Teme
38 «IIpurotroBneHue pacTBOPOB C ONPEACIEHHOM bubmorera [JOK
p . . p p peAl https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIel PaCTBOPEHHOTO BEIIECTBA
39 Konrtponbnas padora Ne2 no teme «Kucnopon. bu6nuoreka [IOK
Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
Oxkcuppl: cocTaB, KiaccupuKaius, bu6nuoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 [TonyuyeHue u XMMHUYECKUE CBOMCTBA bu6nmorexa [IOK

KHUCJIOTHBIX, OCHOBHBIX H aM(I)OTepHLIX

https://m.edsoo.ru/ff0d664e
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OKCHIIOB

OcHoBaHHS: COCTaB, KJIACCU(DUKAIIHS,

bu6mmoreka [{OK

42
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TosnyyeHne u XuMHYECKUE CBOWMCTBA bubmmoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarmus, bubnmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnue 1 XuMHUYECKHE CBOMCTBA KUCIOT bubmmorexa LIOK
Y https://m.edsoo.ru/ff0dfee2
46 Conu (cpemHue): HOMEHKIATYPa, CIIOCOOBI bubmmoreka [JOK
MOJy4YECHUS, XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
bu6mmoreka [IOK
['eHeTHYECKas CBSI3b MEXK]y KJIaccaMu
47 . . - https://m.edsoo.ru/00ad9a50
HEOPTAMMACCIHX COCAMHCHIH https://m.edsoo.ru/00ad9b7c
IIpaktuyeckas pabora Ne 6. Pemenue
SKCNEPUMEHTAJIbHBIX 33/1a4 110 TEME
P s P g Bu6miorexa [[OK
« CHOBHBIE‘:J KJIaCChl HEOPTraHUYECKUX hitps://m.cdsoo.ru/00ad9bTc
COETMHEHUI»
bubmuoreka [JOK
49 0606 7
ODIICHUE 1 CHCTEMATH3AMHA SHARIH https://m.edsoo.ru/00ad9cb2
50 KonrposnbHas pabota Ne3 o teme "OCHOBHbIE bubmmorexa [IOK



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9474
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KJIaCChl HEOPraHUYECKUX COETUHECHUIT"

https://m.edsoo.ru/00ad9¢ela

[TepBbIe MOMBITKY KIaCCHPUKAITUU

51 XUMHYECKHNX 3JIeMeHTOB. IoHgaTHE O rpymnmax bubmorexa LIOK
) py https://m.edsoo.ru/00ad9ffa
CXOIHBIX DJIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoanueckas
52 cucTemMa XuMuueckux snemeHToB 1. U bubmorexa HOK
T https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepronsl, TpyIIIEL, TOATPYIIIEI bubmmorexa [TOK
PHOZBL, TPy » HOATPY https://m.edsoo.ru/00adas52c
54 Crpoenue atomoB. CoCcTaB aTOMHBIX SJIEP. bubnuorexa [JOK
M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB
55 sneMmeHTOB Ileproanyeckoii cuctemsr J. Y bubmorexa [JOK
pHoa o https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTeprucTHKa XUMHYECKOIO 3JIEMEHTA 10
56 ero nojoxenuto B [leprnoandeckoit cucrteme /I bubmorexa HOK
proa ) https://m.edsoo.ru/00ada824
. Menneneena
3nauenue [leprnoanueckoro 3akoHa s
57 a3BUTHS HayKu U npakTtuku. [. 1. MeHnaeneer bubmorera [JOK
P L y p v A https://m.edsoo.ru/00ada96e
— YU€HBIi, Nearor U rpaxaaHuH
58 | PesepsHblii ypok. O600LIEHNE 1 bubunoreka LIOK



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9e1a

cucTemaru3anus 3HaHuii / Beepoccuniickas
IpoBepoyHas pabora

https://m.edsoo.ru/00adb33c

Kontponsnas padora Ne4 o teme «CtpoeHne

59 aroma. XuMHA4ecKas cBA3by / Beepoccuiickas bubmorexa HOK
’ p https://m.edsoo.ru/00adb486
IpoBepoyHas pabora
DIEeKTPOOTPHUIIATETFHOCTh ATOMOB bu6nuoreka [JOK
60
XUMHAYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonnag xumMudeckas cBsA3b bubmorexa HOK
https://m.edsoo.ru/00adac34
62 KoBanenTHast nosisipHas XUMU4YecKas CBSI3b bubmmorexa [JOK
p https://m.edsoo.ru/00adaab8
63 KoBanenTHast HenonsapHasg XuMHu4ueckas CBsI3b bubmorera [JOK
p https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
64 Crenenb okrcenns https://m.edsoo.ru/00adae28
65 OKHUCIIUTEILHO-BOCCTAHOBUTEBLHEIE PEAKIINN bubmorera [JOK
peakdl https://m.edsoo0.ru/00adb076
66 OKHUCIIUTEIN U BOCCTAHOBUTEIN bubmorexa HOK

https://m.edsoo0.ru/00adb076



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
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PezepBHblit ypok. O0001I€HNE U
67 cucTeMaTH3anus 3HaHui no reme «CTpoeHue
aTomMa. XUMHUECKasi CBSI3b»

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

PesepBHelil ypok. O6001IeHNE 1
cUCTEeMaTH3allus 3HAHUH

68

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00ad9cb2

9 KUIIACC

KosmuecTBo yacos Hdara
Ne JIeKTPOHHBIEe HH(POBbIE
Tema ypoka Kontpoasnbie | IlpakTnyeckue u3y4e
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI HHs
Ilepnonnueckuil 3aK0H.

i [leproauueckast cucrema | bubnnorexa [JOK
XUMHUYECKHUX AeMeHToB [l. U. https://m.edsoo.ru/00adb59¢
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOWCTB XMMHUYECKUX JJIEMEHTOB 1 bubmmorexa [TOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
Krnaccudukanus n
3 HOMEHKJIaTypa HEOPTaHUYECKHUX 1 bubmmorexa [JOK
P P https://m.edsoo.ru/00adb7e2
BEIIIECTB
Bunpl XuMHu4eckou CBSI3U U
4 THUIBI KPUCTATUTMYECKHUX 1 bubmmorexa [JOK
. p https://m.edsoo.ru/00adbac6
pemeéToK
Konrponsnas padora Nel mo

5 teMe «IloBTOpeHue n | |
yriyOJieHre 3HaHUH OCHOBHBIX
pa3nenoB Kypca 8 Kiaccay



https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb59e

KJ'IaCCI/I(i)I/IKaI_[I/Iﬂ XUMHNYCCKHX

bu6mmorexa [JOK

6 €aKIUi M0 pa3InYHbIM
bearh p https://m.edsoo.ru/00adbcb0
MpU3HaKaM
ITonsTHE O CKOpOCTH
7 xuMudeckon peakuuu. [lonstue bubmmnorexa [JOK
0 FTOMOI'€HHBIX U T'€TEPOreHHBIX https://m.edsoo.ru/00adbe9a
peaKIusx
IToHsiTHE O XUMHUYECKOM
paBHOBecuH. DaKkTOpHI,
BIIMSIONINE HA CKOPOCTh bubmmoreka [JOK
8 N
XAMUYECKOU PEAKLINU U https://m.edsoo.ru/00adc28¢c
MOJI0KEHUE XUMUUYECKOTO
paBHOBECHS
9 OKucIuTEIHHO- bubmuoreka [JOK
BOCCTAHOBUTEJILHBIE PEAKLIUU https://m.edsoo.ru/00adcade
Teopust 2IEKTPOIIUTUYECKON
10 nucconuaimu. CHIbHBIE U buGnnorexa [IOK
' https://m.edsoo.ru/00adcd68
cl1a0bIe AIEKTPOITUTHI
11 Wonnrle ypaBHEHUS peakIui bubmorexa LHOK
yp p https://m.edsoo.ru/00add448
XHUMUYECKUE CBOMCTBA KUCJIOT U
12 OCHOBAHHUM B CBETE bu6mmorexa [JOK

MpeACTaBICHUN 00
AIEKTPOIUTHUECKON

https://m.edsoo.ru/00add5d8



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adc28c
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JUucconranmu

XHUMUYECKHEe CBOMCTBA COJIEH B
CBETE TIPEICTABICHHH 00

bu6mmorexa [JOK

13
AJIEKTPOIUTUYECKOMN https://m.edsoo.ru/00add8b2
JIMCCOLMAIIN
14 IloHsTHE O TUAPOINU3E COICH bubmotera [JOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHNEe U CUCTEMATH3AIIHS bubmuoreka [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Pemenne s3kcnepuMeHTaAILHBIX bubmiorexa LIOK
P https://m.edsoo.ru/00addbfa
3a7a4»
KonTponbnas padorta Ne2 no
17 TeMe «DIEKTPOIUTHIECKAs bubnuorexa [JOK
IUCCOIUAIHsA. XUMHUUECKHE https://m.edsoo.ru/00addecO
pEeaKIu B pacTBOPaX»
OOm1ast xapaKTepUCTHKA
bu6nuoreka [JOK
18 rajoreHoB. XMMHYCCKUE

CBOICTBA Ha MPUMEPE XJI0pa

https://m.edsoo.ru/00addfe2



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add8b2

Xnoposogopoa. CosnsiHas

19 KHUCJIOTa, XUMAYECKHUE CBOMCTBA bubmorexa HOK
’ ’ https://m.edso0.ru/00ade104
MoJIyYeHue, NpUMEHEHUE
[IpakTrueckas padota Ne 2 mo
20 teme «llomyuenue conssHON bbmmorexa [OK
y B . https://m.edsoo.ru/00ade348
KHCJIOTHI, U3y4YeHHE €€ CBOMCTB)
Brruncnenus mo ypaBHEHUSIM
21 XUMUYECKUX PEAKIUH, eClin bu6nmoreka [JOK
OJVH U3 PEarcHTOB J1aH B https://m.edsoo.ru/00ade488
M30BITKE
” OO6mrast xapaKTepuCTHKA bubmuorexa [JOK
31eMeHTOB VIA-rpynmbl https://m.edsoo.ru/00ade64a
AnnoTtponHbie MOIU(UKAIIH
” cepsl. Haxoxnenue cepsl u eé bubnmnorexa [JOK
COCIMHEHUI B IIPUPOJE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBOI0pOI, CTPOEHHE
P PO, CTP ’ Bu6nuoreka [IOK
24 (U3HYeCKre U XUMHYECKUE

CBOICTBa

https://m.edsoo.ru/00ade802



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade488
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https://m.edsoo.ru/00ade104

Oxcunppl cepbl. CepHas KMCIIOTa,

bu6mmoreka [JOK

25 U3UYECKUE U XUMUYECKHUE
¢ . https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHUE
XUMHUYECKHUE PEaKIUH, JICIKAITHE
B OCHOBE IIPOMBIIIUICHHOT'O

26 croco0a MoJIyYeHHs] CEPHOU bubmuoreka [JOK
KHCIOTBI. XUMHUYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPY KoL
Cpelbl COeTMHEHUSIMU CEePBI

7 Brruncienne MmaccoBoit 10au bu6mmoreka [{OK
BBIXO0J1a IPOAYKTa pEaKUU https://m.edsoo.ru/00adec8a
OOm1ast xapaKTepUCTHKA
aneMeHToB VA-rpynnsl. A3oT,

28 acIIpOCTPaHEHUE B IIPUPOLIE buGnnorexa LIOK
pactipoctp PHPOZE, https://m.edsoo.ru/00adecabd
(bu3HYeCcKre U XUMHIECKUE
CBOMCTBa
AMMUaK, ero GuU3nIecKue u

. bubmuoreka [JOK

29 XHMHYECKHE CBOMCTBA,

IMOJIYUYCHHEC U ITPUMCHCHUEC

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



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adeea6
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https://m.edsoo.ru/00adec8a
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ITpakTnyeckas padora Ne 3 o

30 teme «llomyuenne ammuaka, bubmorexa HOK
. https://m.edsoo.ru/00adf180
M3YUYEHUE €r0 CBOMCTB»
A3oTHas KHCIO0Ta, €€
31 ¢bu3nveckre 1 XUMHYECKHUE bubmmorexa LIOK
. https://m.edso00.ru/00adf306
CBOMCTBa
Hcnons3oBaHne HUTPATOB U
COJIEl aMMOHUS B Ka4eCTBE
1 MUHEPATBHBIX Y100pEHHI. bubnnorexa [IOK
XHUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adf518
OKpY>Karolleu cpeabl
COETMHEHHSIMH a30Ta
docdop. Oxcun hochopa (V) u
1 dbocdopnas kuciora, bubmuorexa [JOK
(bU3HYEeCKre U XUMHYECKUE https://m.edsoo.ru/00adf68a
CBOICTBa, MOJTyuYEHUE
Hcnonb3oBanue GocdaToB B
34 KauecTBE MUHEPAIbHBIX bubmmorexa [IOK
yaoOpeHuil. 3arps3HeHHe https://m.edsoo.ru/00adfc20
MPUPOJTHOH cpeapl hochaTamu
35 VYraepon, pactipocTpaHeHUE B bubnnorexa [JOK



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf180

npupojie, GU3NYECKue u
XUMUYECKHE CBOKCTBA

https://m.edsoo.ru/00adfd9c

OKCI/I,[[BI yriuepoaa, ux
(I)I/I3I/I‘IGCKI/IG N XUMHWYCCKHEC

bubmuoreka [JOK

36 CBOMCTBA. DKOJIOTMUECKUE
https://m.edsoo.ru/00adfebe
npo0JIeMbl, CBSI3aHHBIE C
okcugoMm yriepoaa (IV)
37 VYrospHas KUCIOTa U €€ CoNn bubmmorexa [TOK
https://m.edsoo.ru/00ae006¢c
ITpakTuueckas padora Ne 4 o
18 teMme "[lonydyeHue yriekucioro bubnuorexa [IOK
ra3a. KauectBeHHas peakius Ha https://m.edsoo.ru/00aec027¢
KapOoHaT-1oH"
[lepBoHayanbHbBIE OHATHS 00
39 OPraHMYECKUX BEIIECTBAX KaK O bubmmorexa [TOK
p B https://m.edsoo.ru/00ae054e
COEIMHEHMSIX yIJIepo/ia
. bubmmorexa [JOK
40 Kpemuuii u ero coeguHeHust 1

https://m.edsoo.ru/00ae080a
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[TpakTuyeckas pabora Ne 5.
Pemienue skcriepuMeHTaIbHBIX

bu6nmnoreka [JOK

41
3a11a4 110 TeMe «Bakuenime https://m.edsoo.ru/00ae0bf2
HEMETAJIJIBI U UX COEIUHEHUI
Kontponbnas pabota Ne3 mo
42 TeMe «BakHenIne HeMeTaUIb Bubmaorexa HOK
https://m.edsoo.ru/00aec0el8
U UX COECITUHEHUS
OO6mr1ast xapaKTepuCTHKA
XUMHAYECKUX DIIEMEHTOB —
43 MeTajIoB. MeTamndeckast bubnuoreka [JOK
CBSI3b U METAJJINYECKas https://m.edsoo.ru/00ae103e
KpUCTaJUTMUECKasi peliéTka.
duznueckue cBOICTBA METAJIOB
XUMHYECKHE CBOUCTBA
44 METAJLIOB. DIEKTPOXUMUYECKUHI Bubmorexa HOK
' E‘p https://m.edsoo.ru/00ael 156
pAI HAIPSDKEHUN METaJlJIOB
OOmre crocoObl MOTYYEeHUs
MeTauioB. CIiaBbl.
Bbu6nuoreka [JOK
45 Brluucnenus no ypaBHeHUSIM

XUMUYECKUX PEAKLUH, €CIIH
OJIMH U3 PEareHTOB COJIEPKUT

https://m.edsoo.ru/00ael 156



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

pUMecH

46 ITonsITHE O KOPPO3NH METAIIIIOB buGnuorexa [IOK
PP https://m.edsoo.ru/00ac1278
Bbu6nuorexa [JOK
4
7 [Henotmpre meTanbl https://m.edsoo.ru/00ae14b2
43 Oxkcunbl ¥ TUIPOKCUIBI HATPUS bubmmorexa [JOK
M KaJus https://m.edsoo.ru/00ac14b2
[[lenouHo3emMenbHbIE METALIBI — bubmmnorexa [JOK
49 . .
KaJIbIIUU U MarHui https://m.edsoo.ru/00ael5e8
50 Baxueiime coeJUHCHUS bu6nmoreka [JOK
KaJIbIUS https://m.edsoo.ru/00ael5e8
51 O0001IeHIE U CUCTEMATH3AIUS
3HaHUUI
JKEcTKOCTh BOMBI U CIIOCOOKI €€ bu6nmoreka [JOK
52
yCTpaHECHUS https://m.edsoo.ru/00ae1886
[IpakTnueckas padora Ne 6 o
53 TeMe "JKEcTKOCTEL BOABI U buGnnorexa [IOK
. A " https://m.edsoo.ru/00aclae8
METO/IbI €€ yCTPaHECHUS
bu6mmoreka [IOK
4 A 7
> JTEOMUHIH https://m.edsoo.ru/00ac1c64
AmM(oTepHbIe CBOIICTBa OKCHIIA bubnnorexa [JOK
55
U TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubnuorexa [JOK



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1ae8
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https://m.edsoo.ru/00ae1d86

57

OKCI/I)II)I, THUAPOKCUABI U COJIN
xenesa (I1) u sxenesza (11I)

bu6mmoreka [{OK
https://m.edsoo.ru/00ae35¢e6

58

O000111eH1E U CUCTEMATHU3aLIUS
3HAaHUH

59

[TpakTrueckas padota Ne 7.
Pemenune skcriepuMeHTaTbHBIX
3aja4 1o reme «BaxHeiue
METaJIJIbl U UX COCTUHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3de8

60

Boruncnenus no ypaBHeHUsIM
XUMUYECKUX PEAKIUH, €CIIH
OJIMH U3 PEareHToB JaH B
M30BITKE WU COJAEPKUT
npuMecu. Beruucnenus
MAacCOBOH JIOJIM BBIXOJa
IPOAYKTa peaKkiiu

bu6mmoreka [IOK
https://m.edsoo.ru/00ael750

61

O0001IeHE ¥ cUCTeEMaTH3alusA
3HAHUN

62

Konrponsnas padora Ne4 o
TeMe «BaxkHelnme MeTaiIbl 1
HUX COEIUHEHUI



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

63 BeniectBa u maTepuaisl B 1 bubnnorexa [JOK
OBCEIHEBHOM KU3HU UEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE 1 bubnnorexa [IOK
OKpY’Karolllen cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B penieHun 1 bubnnorexa [JOK
HKOJIOTUYECKUX MPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHbIit ypok. O6001IeHNHE U 1 bubnnorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBHeIit ypok. O600IIeHNHE 1 | bubmmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c¢
68 PesepBubIil ypok. O6001meHne 1 | bubnuorexa [JOK
CHCTEMATH3aINs 3HAaHUH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 63

ITPOTPAMME



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae3f50

IMPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOEHUS] OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHON NPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHusl
pe3yJbTara
1 ITo Teme: «IlepBoHayanbHbIE XUMHYECKUE TOHSITUS
pacKpblBaTh CMBICII OCHOBHBIX XMUMHYECKMX HOHSTHUHA: aroM, MOJIEKYJa,
XUMHUYECKUHA JJIEMEHT, TMPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh
(omHOpOIHAs M HEOAHOPOJHAs), BAJIEHTHOCTb, OTHOCUTENIbHAas aTOMHas U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIECTBAa, MOJb, MOJSpHAas Macca, MaccoBas
1.1 J0J1s1 XUMHMYECKOTO 3JIEMEHTa B COEJUHEHUH, MOJIPHBI OOBEM, XUMHUYECKas
peakuusi, KiaccupuKalys peakluid: peakllud COeANHEHUS, PEeaklUu pa3ioKeHus,
peakiuu 3aMelleHusl, pPeakuud OOMEHa, 5K30- M JHJIOTEePMUYECKUE PEaKIuH,
TErIOBOH 3(QQEeKT peakiuu, pacTBOp, MAaccoBas JOJisA BemecTBa (IIPOICHTHAs
KOHIICHTpAIIWs) B PaCTBOPE
1o WTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSITUNA U MPUMEHATDH 3TU
IIOHSITHS IIPU ONIMCAHUM BEILIECTB U UX IPEBpAICHUN
13 UCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JJISi COCTaBJICeHUS (OpMYJ BEIIECTB H
YPAaBHEHUN XUMHUYECKUX PEaKIUI
14 PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHUS MacChl BEILIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO yUeHUsl, 3aKOHa ABOTaIpoO
1.5 OTIPEIENIATH BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHHSIX
L6 KJIaccu(UIMPOBaTh XUMUYECKHE PEaKkIMU (IT0 YHUCITY U COCTaBY YYacCTBYIOIIUX B
PEeaKINK BEIIECTB, M0 TEIIIOBOMY 3D deKTy)
1.7 BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BELLIECTB
1.8 BBIUUCIIATH MACCOBYIO JOJII0 XUMHUYECKOTO 3JIEMEeHTa M0 (GopMyJie COeTUHEHNS,
1.9 BBIYHCIISITH MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE
110 IPUMEHATh €CTECTBEHHOHAYYHbIC METO/Ibl MMO3HAHMs — HAOJIOACHUE, U3MEPEHUE,

MOJIETTUPOBAHUE, SKCTIEPUMEHT (PEATIbHBIA U MBICJICHHBIN)




ITo Teme: «BaxkHeilue npeACTaBUTEINM HEOPTAHUYECKUX BEILIECTBY»

2.1

PaCKpbBIBATE CMBICI OCHOBHBIX XUMHUYCCKHUX TTOHATHH: OKCHJ, KHCJIOTa, OCHOBAaHHC,

COJIb

2.2

OIPECACIIATE ITPUHAAJICIKHOCTD BCHICCTB K OHpCI{CJ’IéHHOMy KJIacCy CO€IUHEHMH I10

dbopmytam

23

KJIACCU(UITUPOBATH HEOPTAHUICCKUE BEIIECTBA

24

XapaKTepu30BaTh (OMUCHIBATH) OOIINE XMMHYECKHUE CBOWCTBA BEIIECTB Pa3IUIHBIX
KJIaCCOB, TOJATBEpXKJasi OINHCAHME MPUMEpPaMU MOJIEKYJSIPHBIX YpaBHEHHI

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.5

IMPOrHO3NPOBATH CBOMCTBA B€IICCTB B 3aBUCHUMOCTH OT UX Ka4YCCTBCHHOI'O COCTaBa,

BO3MOXXHOCTH ITPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCJIOBUAX

2.6

ClIeI0BaTh IpaBWJIaM IIOJIb30BaHUS XMMMYECKOM TMOCYJIoM U J1abopaTOpHBIM
000pyI0BaHUEM, a TAKXKE MpaBUIaM OOpallleHHs C BELIECTBAMU B COOTBETCTBUHU C
MHCTPYKLIMSMHU 110 BBINOJHEHHUIO JIADOPATOPHBIX XMMHUYECKHUX OIBITOB IO
MOJIYYEHUI0O W COOMpaHWI0 Ta3000pa3HBIX BEHIECTB (BOAOpOAA W KHCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C ONIPEIEIEHHOM MAacCOBOM [0JIEH PacTBOPEHHOIO
BELIECTBa, IUJIAHUPOBaTh M IPOBOJUTH XUMHUYECKHE OSKCIIEPUMEHTHI  IIO
pacro3HaBaHMIO PACTBOPOB IIEJI0YEH M KHCIIOT C TOMOIIBIO HHAMKATOPOB (JaKMYC,

¢benondrazent, METUIOPAHXK U APYTHE)

2.7

IIPOBOJIUTH PACYETHI 10 YPABHEHUIO XUMUYECKOUN pEeaKIuu

IIo Teme: «Ilepmognueckuii 3akoH u Ilepmoaudeckas cucTeMa XMUMHYECKUX
snementoB [J[. WM. MenaeneeBa. CrpoeHue aToMoOB. XHUMHUYECKas CBS3b.

OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIC PCaKum»

3.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX TMOHSTHM: AApO aToma, BHGKTPOHHLII\/’I
clion aToMa, aTOMHasd Op6I/ITaJ'IB, paanyc aToMa, XUMHUUYCCKas CBA3b, HOJAPHAA U
HCIOJIsIpHAad KOBAJCHTHAA CBA3b, 3JICKTPOOTPHULATCIBHOCTHL, MOHHAA CBsA3b, HOH,

KaTHUOH, aHWOH, CTCIICHb OKHMCJICHUA

3.2

KHaCCI/I(l)I/ILII/IpOBaTB XHUMHUYCCKUC 3JICMCHTDI

33

ONUCHIBaTh M XapakTepu3oBaTh TaOnuuHyro (opmy Ileproanueckoir cucTeMsl
XUMHMUYECKHUX JIEMEHTOB: pa3jinyaTh MOHATUS «IJlaBHas noarpynna (Arpymnma)» u

«mobounas moarpynna (brpyrmrma)y, «Maasie» U «00NbIIHe) TePUOIbI




34

packpsiBaTh cMmbici [lepuoanueckoro 3akona [[.11. MenneneeBa: 1eMOHCTPUPOBATh
MOHMMAaHHUE TEPUOJANYECKOIN 3aBUCUMOCTH CBOMCTB XMMHUYECKUX JJIEMEHTOB OT UX

nosjoxxenus B [lepuoanueckon cucreme

3.5

COOTHOCHUTH 0603Ha‘ICHI/I$I, KOTOpPbIC HUMCIOTCA B Ta6JH/IIle «Hepno;u/IquKa;I

CHUCTCMa XHUMHUYCCKUX DJICMCHTOB ,Z[I/I MGHIICJ'ICCBa» C YU CJIOBBIMH

XapaKTCPUCTUKAMU CTPOCHUA ATOMOB XHUMHUUYCCKHUX 3JICMCHTOB (COCTaB nu 3apiang

s7ipa, 00IIee YNCII0 JIEKTPOHOB U pacIpe/ie]IeHHE UX 110 3JIEKTPOHHBIM CIIOSIM)

3.6

OIPEACIIATE CTCIICHb OKUCJIICHUA DJICMCHTOB B 6I/IHapHI>IX COCAUHCHUAX

3.7

OIIpCACIIATL BUJ XHUMHYECKOU CBSI3HU (KOBaJ'IeHTHaH n I/IOHHaSI) B HCOPraHUYCCKUX

COCOAUHCHHUAX

9 KVIACC

Kon
MPoBepPsIEMOro
pe3yJbTara

HpOBepﬂeMI)Ie NMpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTeJIBHOi71 nporpaMmmMbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

1

Ilo Teme: ((BGH_[CCTBO U XUMHYECCKas pCaKIus»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKHUX IOHSTHH: pPaCTBOP, DJIEKTPOJIMTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJUTHYECCKAS AUCCOIMAINSA, PEaKIM HWOHHOTO OOMEHa,
KaTajau3aTop, XUMHUYECKOE pPaBHOBECHE, OOpaTUMbIE W HEOOpaTUMBIE PEaKIUH,
OKHCIIUTEIIbHOBOCCTAHOBUTEBHBIE  PEAKIMH, OKHUCIUTEIb, BOCCTAHOBUTEND,
OKHCJICHUE W BOCCTAHOBJICHHE, aJUIOTPONHs, aM(POTEPHOCTb, XMMHYECKas CBSI3b
(koBajieHTHAsl, MOHHAs, METAJUIMYECKas), KPUCTAUIMYECKasl pEHIETKa, CIUIaBHI,

CKOPOCTh XUMUYECKON peaKkIuu

1.2

HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATHH U MNPUMCHATH 3THU

MOHSITHS ITPU OMTMCAHUH BEILIECTB M UX MpPEeBpaIIleHUN

1.3

COCTaBJIAAITL YPaBHCHUA BHGKTpOHHTHqCCKOﬁ Jucconann KHUCIOT, H_IGJIO‘-Ieﬁ u

COJICH, TIOJIHBIE ¥ COKPAIIEHHBIE YPAaBHEHHS PEAKIIM HOHHOTO OOMEHa




1.4

PaCKpbeIBaTh CYIIHOCTE OKHUCIUTEIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ IoCpEACTBOM

COCTAaBJICHHUSA 3JICKTPOHHOTO OajaHca 3TUX peaKI_II/Iﬁ

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XUMUYECKOUN pPEaKIUU

Ilo Temam: «HemeTasiel M UX coeAUHEHUS» U «MeTaJuIbl ¥ UX COETUHEHUS))

2.1

XapaKTepu30BaTh (OMUCHIBATh) OOIIME W CHeNH(PUUSCKHEe XUMHUYECKUE CBOMCTBA
IIPOCTBIX M CIIOXKHBIX  BEUIECTB, IIOATBEpP)KIas  ONHUCAHUE IIPUMEpPaMU

MOJICKYJISIPDHBIX 1 HOHHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIIINX XUMHUYCCKUX peaxunﬁ

2.2

COCTaBJIATHb YpaBHCHUA peaKHHﬁ, IIOATBCPIKAAOIITNX CyHICCTBOBAHUC

TCHETHYECKOM CBS3U MCXKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IMPOrHO3NPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHHA, BOBMOKHOCTHU

IIPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIOBUAX

24

ClIeZIOBaTh IMpaBHJaM TMOJb30BAHUSA XHMHYECKOH TMOCynoi U 1abopaTOpHBIM
o0opy/I0BaHUEM, a TaKXe MpaBUiIaM OOpalleHUs C BEIIECTBAMU B COOTBETCTBHUH C
MHCTPYKLIMSMHU 10 BBIIOJHEHHUIO JIADOPATOPHBIX XMMHUYECKHUX OIBITOB IIO

MOJIy4YEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKHCIIOrO ra3a)

2.5

MPOBOJUTh PEAKIUH, TOATBEPKIAOIINE KAYeCTBEHHBIH COCTaB Pa3IUYHBIX
BEIIECTB: PACIO3HABATH OIMBITHBIM MyTEM XJIOPHI-, OpOMHUI, HOAW], KapOoHAT,
docdar, cwmkar, cyiabdar, THIPOKCHUIUOHBI, KATHUOHBI aMMOHHUS, HOHBI
M3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX PAaCTBOPaX HEOPTaHUUYECKUX

BCIICCTB

[To Teme: «XuMHs 1 OKpy>Karolas cpenar

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XxuMmudeckux nouatuil: [1/IK BemectBa; koppo3us

MCTalJIOB

3.2

MPUMCHATH OCHOBHBIC OIICpalnn MBICIIUTEIIBHOM ASSITEIbHOCTH — aHAIU3 U CHHTC3,
CpaBHCHHC, 0606H.[CHI/IG, CUCTEMATU3AUIO, BBIABICHUC IMPUYUMHHO-CIICACTBCHHBIX
CBsA3CM — A HN3YUCHUA CBOMCTB BEIIECTB U XHMMHYSCKHX peaKI.[HfI;
C€CTCCTBCHHOHAYYHEIC METOAbI IIO3HAHUA - Ha6J'IIO)I€HI/I€, HN3MCPCHUC,

MO/JIEINPOBAHHE, FIKCIIEPUMEHT (peabHbIi 1 MBICJICHHBIH)




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

8 KUIACC

Koa IIpoBepsieMblii 3J1eMEHT COACPKAHUS

1 HepBOHa‘-IaJIBHBIC XUMHNYCCKUC ITOHATHUA

T [Ipenmer xumun. Ponp XMMuM B )KM3HM 4eoBeKa. XUMHUA B CUCTeME HayK. Tena u
BellecTBa. GU3nYecKre CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

- [TonsiTne 0 Meromax mo3HaHUS B XuUMHUHU. UucTeie BemecTBa U cMmecu. CrocoObl
pas3aeneHus cMecen

13 ATOMBI U MOJICKYJIBI. Xumudeckue 3yeMeHThl. CMMBOJIBI XHUMHYECKHX JJIEMEHTOB.
HpOCTBIe " CJIOKHBIC BEIICCTBA. ATOMHO-MOHeKyJ'I}IpHOC YUCHUC

Xumnueckass (opmyia. BalleHTHOCTh aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
1.4 IOCTOSHCTBA cocTaBa BemecTB. OTHocuTelnbHass aToMHas Macca. OTHOCUTENLHAS

MOJICKYJIsSIpHas Macca. MaccoBas 10JIs XUMHAYECKOI0 JIEMEHTa B COSIMHEHUH

KonuuectBo BemectBa. Moib. MosnsipHas macca. B3anmocBsi3b KoIu4yecTBa, Macchl U
1.5 yuciaa CTPYKTYPHBIX €IWHHUIl BemecTBa. Pacuy€Tel mo QopmylaM XHMHUYECKHX

COCOUHEHUN

Ousnyeckne U XMMUYECKUE SBICHHUA. XUMHUYECKas peakius U e€ MpHU3HAKUA. 3aKOH
1.6 COXpaHEHMs MacChl BEIIECTB. XUMUYeCKHe ypaBHeHUs. Kiaccupukanuss XUMHIeCKUX

peakuuii (CoeqMHEHUs, Pa3I0KEHUS, 3aMEIICHHS, OOMEeHa)

XUMUYECKUN JKCIIEPUMEHT: 3HAKOMCTBO € XMMHUYECKOW IMOCYIO0i, ¢ NpaBUJIAMHU
paboTHI B JTabopaTopuu U MpuéMaMu oOpaiieHus ¢ JabopaTOpHBIM 000PYI0BaHUEM,
U3yueHHe U OINucaHue (U3NYECKUX CBOICTB 00pas3OB HEOPraHMUECKUX BEIIECTB,
HaOmo/leHue (Qu3ndeckux (IUIaBieHUE BOCKa, TasHUE JIbJla, pacTHUpaHUE caxapa B
CTYNKe, KHIIEHHWEe U KOHACHCAIUs BOAbI) U XHUMHUYECKUX (TOpEHUE CBEYH,
1.7 MPOKAJIMBAHUE MEIHON TPOBOJIOKH, B3aUMOJICUCTBUE Mela C KUCIOTOW) SIBIICHUM,
HaOJII0/IEHUE U ONKCAaHUE MPU3HAKOB MPOTEKAHUS XUMUUECKHUX peakiuil (pa3noxeHue
caxapa, B3aUMOJICMCTBHUE CEPHOM KHCIOTHI C XJIOPUAOM Oapus, pa3iokKeHue
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJAEHCTBHE Kelie3a C PacCTBOPOM COJIU
meau(ll), wusydenwme cmocoOOB pazdeneHuss cMecedl (C TOMOIIBIO MAarHMra,

¢unbTpOBaHKE, BhIMIAPUBAHUE, TUCTUIULILMS, XpoMaTrorpadus), MpoBeIeHUE OUUCTKH




IIOBAPEHHOM COJIM, HAOJIIOJCHHE W OIMCAHHWE PEe3yJbTAaTOB IIPOBEACHUS OIIBITA,
WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUs Macchl, CO3JaHUE MOJEIEH MOJIEKY]

(ILIapOCTEePIKHEBBIX)

Baxueiime npeactaBuTeNIn HEOPraHUYECKUX BEIIECTB

2.1

Bosnyx — cmeck razos. CoctaB Bo3nyxa. Kucinopos — 3€MEHT U IpOCTOE BEIIECTBO.
HaxoxneHnue kuciaopoja B mpupoje, Pu3nveckiue U XMMHUECKHUe CBOICTBa (peakiuu
ropenust). Oxcunel. IIpumenenue kuciopona. CriocoObl MOJTy4YEeHHs KHCIOpoJa B
naboparopur U mnpomblinuieHHOCTU. KpyroBopor kucnopoga B mpuponae. O30H —

AJJIOTPOITHAA MO,Z[I/I(I)I/IKaI_[I/ISI KHCJIOpOda

2.2

TennoBoil 3pdexT XumMHUecKoW peaknuu, TePMOXUMHMUYECKHE YPaBHEHUs, 5K30- U
SHIOTEPMUYECKHE peakuuu. TOIUIMBO: Yrojdb M MeTaH. 3arps3HEHHE BO31yXa,

YCUIICHUC MTApHUKOBOT'O 3(1)(beKTa, pa3pymieHue O30HOBOT'O CJI0s

23

Bomopox — nsnemeHT W mpocToe BemiecTBO. HaxokaeHwe Bomopoga B TIPHUPOIE,
(1)I/I3I/I‘IGCKI/IG U XUMHUYCCKUEC CBOfICTBa, MNPUMCHCHUC, CIIOCOOBI MOJIy4YCHUA. Kuciorer u

COJIN

24

Monsipablit 005EM razoB. Pacuérsl 10 XUMHUYECKUM YpPaBHEHHUSIM

2.5

®dusnyeckue cBoiicTBa BoAbl. Bojma kak pactBoputens. PacTtBopel. HachkllieHHbIE U
HEHACBILICHHBIE PpPacTBOpPHl. PacTBOopuMOcTh BemiecTB B Boje. MaccoBas O0is
BelIecTBa B pacTBope. XUMHUECKHe cBOMcTBa BoAbl. OcHoBaHMs. Ponb pacTBOpoB B
NpUPOAE M B JKU3HU ueloBeka. KpyroBopoT BoIbl B mpupoje. 3arps3HEHUE

IPUPOJHBIX BoA. OXpaHa M 0YMCTKA IPUPOAHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coenuHeHuil. Okcunbl. Kinaccudukarus OKCHIIOB:
coyieoOpa3yromiiue (OCHOBHBIE, KHCIOTHBIC, aM(OTepHbIE) M HECOJe00pas3yIoIIne.
Homenkiatypa okcnioB. GU3ndecKue 1 XUMUYECKHE CBOMCTBA OKCUIOB. [lomyueHue

OKCHJIOB

2.7

OcHoBanus. Knaccudukanuss ocHOBaHWH: MMIETOYM W HEPACTBOPHUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHMil. PU3MYECKHME W XUMHYECKHE CBOMCTBA OCHOBaHMIA.

[Tonydyenne ocHOBaHMIA

2.8

Kucnotel. Krnaccuduxamus xucnor. Homenknarypa xkucnor. Pusmdeckue u
XUMHUYeCKHe cBoMcTBa KkuciaoT. Psaag axtuBHoctm MetauioB H.H. bBekerosa.

ITomyuyenue kuciaor

2.9

Comu. Homenkmarypa couneil. ®usnyeckne W XUMHUYECKHE CBOWCTBA COJICH.

[Tomyuyenue conei




2.10

I'eneTmueckast CBI3b MCXKIY KilacCaMU HEOPTaHUYCCKUX COe}lI/IHeHI/Iﬁ

2.11

XUMUYECKUN HKCIEPUMEHT: KaueCTBEHHOE OIpe/ielIeHHe COAEpk aHHs KUCIopoJa B
BO3/yXe, MOJTy4YeHHE, COOMpaHue, pacro3HaBaHUE U U3YyYCHHE CBOMCTB KUCIOPOJA,
HaOJII0/IEHUE B3aUMOJCUCTBUS BEILECTB C KUCIOPOJIOM M YCJIOBHSI BOSHUKHOBEHHS U
MpeKpalieHus TopeHus (mmoxapa), 03HaKOMJICHHE ¢ 00pasllaMi OKCHIIOB M OIMCAaHUE
WX CBOWCTB, MOJy4YeHUE, COOMPAHHE, PACIIO3HABAHWE W M3YUYCHHE CBOWCTB BOJIOPOJIA
(ropenue), B3aummojmeicTBue Bomopoga ¢ okcuaoM  meau(Il)  (Bo3mokHO
UCTIONIb30BaHUE BUACOMATEPHUAIIOB), HAOIOIEHUE 00PA3IOB BEIIECTB KOJIMYECTBOM |
MOJIb, HCCJEIOBAaHUE OCOOCHHOCTEH pacTBOPEHHs] BEUIECTB C  pa3IUYHOMN
pPacTBOPUMOCTBIO, TPUTOTOBJIICHHE PACTBOPOB C OMPEACNEHHOW MaccOBOM oneit
pacTBOPEHHOTO BEIIECTBA, B3aMMOJICUCTBHE BOABI C MeTaUlaMd (HaTpHEM |
KanbpIeM) (BO3MOXKHO HCIIONB30BAaHUE BHJIEOMATEPUANIOB), OMpEesieHne pacTBOPOB
KHCJIOT H 1IIeJoYedl ¢ TOMOIIBI0 HMHIUKATOPOB, HCCIICIOBaHHE OOpa3IoB
HEOPraHMYECKUX BEIIECTB Pa3MYHBIX KJIACCOB, HAOJNIO/IEHUE W3MEHEHHUs OKpacKu
WHJMKATOPOB B PACTBOpAaX KHCIOT W IIENOYCH, M3yYeHHE B3aMMOJCUCTBUS OKCHIA
Menu(Il) ¢ pacTBOpoM CEpHOM KHCJIOTHI, KHCJIOT C MeETa/laMH, pPEaKIul
HEUTpanu3anuy, TMONTyYeHHEe HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHE OJHOTO
MeTaJlJla IPYTUM M3 PAacTBOpa COJIM, PEIICHUE DKCICPUMEHTAIBHBIX 3a/1ad 10 TeMe

«Baxknemue Kiracchl HCOPraHUYCCKUX COCﬂHHGHHﬁ))

Ilepunonnueckuii 3akoH u [lepuonnueckas cuctema XMMUYECKUX 3ieMeHToB J1.1.
MenneneeBa. CTpoeHre aTOMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIC PCAKITUN

3.1

[lepBble MONBITKK KiIacCU(PUKALMU XMMHUYECKHX 3JIeMeHTOB. lloHsTHe O rpymnmax
CXOIHBIX JJEMEHTOB (IEJIOYHbIE U IIEJIOYHO3EMEIbHbIE METalIbl, TaJOreHbl,

HHCPTHBIC Fa3BI). SHGMGHTH, KOTOPBIC o6pa3y}0T aM(I)OTepHBIC OKCHUIBI U TUAPOKCHUIBI

3.2

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucreMa XxuMuyeckux osnemeHToB J[.H.
MenneneeBa. Koportkonepuoanas u anmuHHomnepuomgHas ¢opmbl [lepuogundeckoit
cuctemMbl xumudeckux snemeHToB .M. MenneneeBa. llepuoasl u  rpynimsl.

Duzndeckuii CMBICIT IMOPAAKOBOI'0O HOMEpPA, HOMEPOB IIEPHOJa U I'PYIIIILI 3JICMCHTA
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Crpoenne atomoB. CoctaB atomMHbIX saep. M3otombl. DOnexktponbl. CTpoeHue
AJIEKTPOHHBIX 000J04YeK aTOMOB MepBbIX 20 XUMHUYECKHUX 1eMeHTOB [leproandeckoit
cucreMmbl J[.M. MennaeneeBa. XapakTepuCTHKa XUMHUYECKOrO JJIEMEHTa IO €ro

nonoxxenuto B [lepuoguueckoii cucrteme [[.1. Menaeneena

34

3aKOHOM€pHOCTI/I N3MCHCHUA paanuyca aTOMOB XHUMHUYCCKUX 9JICMCHTOB,




METAIUIMYSCKUX M HEMETAJUIMUECKHX CBOMCTB IIO rpymnmnaM v mnepuoaam. 3Hauenue
HepI/IOI[I/I‘-ICCKOFO 3aKOHa H HepHOﬂquCKOﬁ CHUCTEMbI XUMHUYCCKHUX JJICMCHTOB JJIA

pa3BUTHUS Hayku U npakTuku. [[.. MenneneeB — yu€HbIN U rpaXKJaHUH

35 Xumudeckass  cBsizb.  KoBanmeHTHas — (MOJsipHass W HEMOJSPHAsi)  CBS3b.
DJIIEKTPOOTPULIATETLHOCTh XUMHUECKUX 3JIEMEHTOB. lloHHAas CBA3b

36 Crenenbr okuciacHusA. OKHUCIHTCILHOBOCCTAHOBHTCILHBIC pCaKknuu. HpOHGCCH
OKHCJICHHS M BOCCTaHOBICHMA. OKHUCINTEIN U BOCCTAHOBHUTEIIN

XUMUYECKUHN IKCTIIEPUMEHT: M3Y4YeHHE O0Opa3llOB BEIIECTB METAJUIOB U HEMETAJIOB,
37 B3aUMOJICHCTBUE THUAPOKCHIA IIMHKA C PacTBOPAMU KHUCJIOT W IIEJIOYEH, IPOBEICHNE
ONBITOB, WIITIOCTPUPYIOIIMX MPUMEPHl OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIUN

(ropeHwue, peakiuy pa3IoKEHUs, COSTUHECHHUS )

9 KVIACC

Kon IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

1 BemectBo u xumuueckas peakuusi. [loBropenue

[lepuonuueckuii 3akoH. Ilepuonuueckas cucrema Xxumuyeckux siemeHToB JI.U.
Mengneneea. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTM B W3MEHEHHHM CBOMWCTB
1.1 XUMUYECKHUX IJIEMEHTOB MIEPBBIX TPEX MEPHOIOB, KW, KAIBIUSI U UX COCTMHCHUH B
COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB B [leproinueckoil cucteMe u CTpOCHUEM UX

aTOMOB

CrpoeHue BemiecTBa: BUbI XUMUYECKOW CBSI3U. THUIIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHMOCTh CBOWCTB BEIIECTBA OT THUMNA KPUCTAUIMYECKOM pEIMIETKM W BHUAA
15 XUMH4eckoi cBsa3u. Kiaccudukanus ¥ HOMEHKJIATypa HEOPraHMYEeCKHX BEIIeCTB
' (MexxayHapo/iHasi M TpUBUANIbHAS). XMMHUECKHE CBOMCTBA BEILIECTB, OTHOCSILUXCS K
pa3sIMYHBIM  KJIaccaM ~ HEOPraHWYECKHX  COEAVHEHHMM, TEHETHYecKas  CBA3b

HCOPTraHNYCCKUX BCIICCTB

Knaccudukanuss XUMHUYECKUX Ppeakuil Mo pa3TUYHBIM TNpU3HAKaM (M0 YUCIy U

1.3
COCTaBY y4aCTBYIOUIMX B PEAKIMH BEIIECTB, 110 TEIIOBOMY 3P GEKTY, 0 U3MEHEHHIO




CTCIICHECH OKHCIICHHS XHMHYECKHUX JJIECMCHTOB, IIO O6paTI/IMOCTI/I, o y4acCcTuro
KaTaJII/BaTOpa). OK30- " OHAOTCPMHUYCCKUC PCAKINHN, TCPMOXUMHUYCCKUC YPABHCHMUA.

[TonsATHE O CKOPOCTH XMMHUYECKOMN pEeaKIuU

1.4

[lonsitTne 00 o0OpaTUMBIX M HEOOPAaTUMBIX XMMHYECKUX peakuusax. lloHstue o
TOMOTEHHBIX U T€TEepPOreHHbIX peakuusx. [IoHATHE O XUMHMYECKOM pPaBHOBECHH.
@axTOopHl, BAUSIOLUINE HA CKOPOCTh XMMHUYECKOH PEAaKIIMU U MOJIOKEHNE XMMHUYECKOTO

paBHOBECHS

1.5

OXHUCIIUTEIIFHO-BOCCTAHOBUTEIBLHEIC pE€aKknuu, SHGKTPOHHBIP'I 0ajJaHC OKHCIIMTEIBHO-
BOCCTaHOBUTEIbHOM pCaknuu. CocraBieHue ypaBHCHI/Iﬁ OKHCIIUTCIBHO-

BOCCTaAaHOBHUTCIIbHBIX peaKHI/II\/JI C UCIIOJIB30BAHUEM MECTOAA SJICKTPOHHOT'O OanaHca

1.6

Teopust 37EKTPONUTUYECKON AUCCOLUAIMM. OJIEKTPOIUTHI U  HEDIJIEKTPOJIUTHI.
KaTtnonsl, aHmoHsl. MexaHuU3M [OHCCOLMALIMM BEIIECTB C PA3JIMYHBIMU BHJIAMHU
xumudeckon cBs3u. Crenenp aucconuanuu. CuiibHBIE M CIa0ble DJIEKTPOIHUTHI.
Peakuuu noHHOro oOMeHa. YclioBusl MPOTEKAHUS pPeaKklUii HOHHOTO OOMeHa, MOJIHbIe
Y COKpalIEHHbIE HOHHBIE ypaBHEHUs peakinii. CBONCTBA KUCIIOT, OCHOBaHUH U CoJiel
B CBETE TMPEACTABICHUN 00 DSJIEKTPOJMTHYECKONW muccomuanui. KadecTBeHHBIC

pPCaKlin Ha UOHBI. Ilonstue o TUAPOJIN3C colei

1.7

XVUMHAYECKUI SKCIEPHUMEHT: 03HAKOMJICHHE C MOJENSIMH KPHCTAJUINYECKUX PEHIETOK
HEOPraHMYeCKUX BEIIECTB — METAIJIOB M HEMETAJUIOB (rpaduta U anMasa), CI0XKHBIX
BEIICCTB (XJIOpUAA HATPHs); HCCIECIOBAHUE 3aBHCHMOCTH CKOPOCTH XHUMHUYECKOU
pEaKIUK OT BO3ACHCTBHUS PAa3IMYHBIX (PAKTOPOB; HCCIIEAOBAHUE SIEKTPOIPOBOTHOCTH
pacTBOPOB BEIECTB, MpOIEcca AUCCOLMAIIMY KUCIIOT, IIeIoYel U colieil (BO3MOXKHO
UCIIONIb30BaHNE BUICOMATEPHAIOB); IPOBEICHHUE OIBITOB, WLIIOCTPHPYIOMINX
MIPU3HAKH MPOTEKAHMsI peakIii HIOHHOTO oOMeHa (00pa3oBaHME OCAJKa, BBIIACICHHE
ra3za, oOpa3oBaHUE BOJIbl); OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI OKHUCIUTEIHHO-
BOCCTAHOBUTEINIBHBIX peakUuil (ropeHHe, peakUUu pPas3JIoKEHHUs, COCIUHEHUS);
pacrio3HaBaHUEC HCOPraHMYCCKUX BCHICCTB C MOMOIIBIO Ka4YC€CTBCHHBIX peaKHI/Iﬁ Ha

HOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemeranns u ux COCIUHCHUA

2.1

OO6mas xapakrepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTepHbIE
crernieHu okucieHus. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTHIX BEIIECTB —
rajoreHoB. XHMHYECKHME CBOMCTBa Ha MpUMEpe XJopa (B3aUMOJCUCTBUE C

METa/lllaMHd, HEMETaJlJIaMHU, H.[CJ'IO‘IaMI/I) . XJ'IOpOBO,Z[OpOI[ . Consnas KHCJIOTa,




XMMHUYECKHE CBOWCTBA, MOJIyYeHUE, IpUMEeHEeHHe. [leiicTBre XJiopa U XJI0pOBOAOPOIa

Ha OpraHu3M YesioBeka. BaxkHeillre Xmopuasl U X HaX0XKJI€HUE B IPUPOJIE

2.2

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (PU3WYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — KHUCIIOpPOJa M CEpbl. AJUIOTPOMHBIE MOAM(PHUKALUU KHCIOPOAA U CEpHI.
Xumudeckue cBocTBa cepbl. CepoBOAOPO, CTpOeHHUE, QU3MUYECKUE U XMUMHUYECKUE
cBorcTBa. OKCHABI CEpbl KAK MPEICTABUTENIN KUCIOTHBIX OKCUIOB. CepHas KHUCIOTA,
(u3nuecKkue U XMMUYECKUE CBOMCTBa (OOIIME Kak MPEeICTaBUTENs KJlacca KHCIOT U
crnenuduueckue). XUMUYECKHUE PEAKIMH, JICKAIMEe B OCHOBE TMPOMBIILIEHHOTO
crocoba monmydeHusi cepHoil kucnotel. [Ipumenenuwe. Conu CEpHOM KHUCIOTHI,
KaueCTBeHHAs] peakius Ha cyib(par-uoH. HaxokmeHue cepbl u €€ COCIUHEHUH B
npupoae. XUMHUYECKOE 3arpsi3HEHHE OKpYKaroLed Cpelbl COECIWHEHHSIMHU CEpPbI
(KUCIOTHBIC  JIOKIOW, 3arps3HEHHE BO3AyXa H  BOJOEMOB), CIOCOOBI  €ro

MpeI0TBPALLECHUS
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OOmias xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHN OKUCIIEHUS. A30T, paclpoCcTpaHeHHe B MpUpoje, Hu3ndecKkue
¥ XHUMHYECKHe cBoMcTBa. KpyroBopor azora B mpupojie. AMMHUAK, ero Gu3ndeckue u
XUMHNYCCKHUC CBOﬁCTBa, MOJIYUYCHHUC U IIPUMCHCHHUC. Conu AMMOHUA, UX (I)I/IBI/I‘-IGCKI/IG u
XUMHNYECKHUEC CBOﬁCTBa, IMPUMCHCHUC. KauecTBenHnas pe€aKkird Ha HMOHBI aMMOHMUA.
A30THas KUCIIOTa, €€ moyyuyeHue, Gu3nyeckue U XMMHUECKue CBOMCTBa (00Iue Kak
NpeACTaBUTENsl Kiacca KHUCIOT M crenuduueckue). Vcrmonp30BaHHEe HUTPATOB M
coJieil aMMOHHSI B KaueCTBE MHHEPAIbHBIX YyI0OpeHHil. XuMHUeckoe 3arps3HeHue
OKpYXaroIled Cpelpl COEIMHEHUSIMHU a30Ta (KUCIOTHBIE JI0XKIW, 3arpsA3HEHHE

BO3]lyXa, MOYBBI U BOJIOEMOB)
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®dochop, ammorponHbie Momudbukaruu ¢Gocdopa, GUHMUECKHE W XUMHUUYECKHE
cBoiictBa. Okcun docdopa(V) u dochopHas kucnora, GU3NYECKUE U XUMUUYECKUE
cBoiicTBa, mnomydenue. Mcronb3oBaHnue @ocharoB B KauecTBE MHUHEPaJIbHBIX

ynoopeHuit

2.5

OO6mas xapakrepucTuka 31eMeHToB [VA-rpynmnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEHM OKUCJICHUA. YTJIepoJ, auIOTPOIHbIe MOAU(DUKALUH,
pacnpocTpaHeHue B TPUPOJe, (PU3UUIECKHE M XUMHYECKHE CBOHCTBA. AJICOpPOITHS.
KpyroBopot yriepona B npupoje. Okcuasl yriiepoaa, ux Gu3ndeckue u XUMHUECKHe
CBOMCTBa, JEHCTBUE HA JKUBBIE OpPraHU3MBl, [IOJIYy4EHHME M IPUMEHEHUE.
DKOJIOTHYECKHE TpoOeMbl, CBs3aHHbIE ¢ okcuaoM yriaepoga(IV); rumotesa
r7100aNbHOTO MOTEIUICHUS KJIMMaTa; MapHUKOBBIN 3¢ dekt. YroapHas KucioTa u eé

COJIM, HX q)HSI/I‘{eCKI/Ie N XHMHUYCCKHUC CBOfICTBa, IMOJIYy4YCHHUC W IIPUMCHCHHC.




KauecTBennas peakuus Ha kapOoHaT-uOHBI. lcnonbp3oBaHue kapOOHATOB B OBITY,

MCIUIUHEC, IPOMBIIIIJIICHHOCTU U CEJIbCKOM XO3SHCTBE

2.6

[lepBoHavanbpHble TOHATHS 00 OpPraHWYECKHX BEIIECTBAX KaK O COCJIMHCHHSIX
yraepoaa (MeTaH, 3TaH, dTUJICH, alleTWICH, 3TaHOJI, TIHUIEPUH, YKCYCHAsl KHUCIIOTA).
Hx coctraB m xumMuueckoe ctpoeHue. [loHsTHe 0 GMOIOTMYeCcKH BaKHBIX BEIIECTBAX:
KHUpax, OerKax, yrieBoJax — M UX POJH B KHU3HU YeloBeKa. MaTepuanbHOE €AMHCTBO

OpPTraHUYCCKUX U HECOPTaHNUYICCKUX COC)II/IHCHI/Iﬁ

2.7

Kpemuuii, ero ¢usuueckne U XUMHUYECKHE CBOMCTBA, MOJIY4YEHHE U MPUMEHEHHUE.
Coenunenus kpemuus B npupoje. O6mue npeacrasiaeHus o6 okeuae kpemuusa(IV) u
KpeMHHEBOW kucioTe. CHIMKaThl, WX HCIOJNb30BaHUE B OBITY, MEIUIIMHE,
IPOMBIIUICHHOCTH. BaKHEWIIne CTPOUTENBHBIE MAaTEpHajbl: KEPaMHKa, CTEKIIO,
1eMeHT, OeToH, kene300eroH. I[IpoGmembl  Ge30macHOrO0  MCHOJIB30BaHUS

CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCCHHGBHOfI KHU3HU

2.8

XUMHYECKUHN IKCIIEPUMEHT: U3ydeHHe o0pa3lloB HEOPTaHUUECKUX BEIECTB, CBOWCTB
COJITHOM KHCJIOThI; IIPOBEJEHUE KAUECTBEHHBIX pEAKUUN Ha XJIOPUA-UOHBI U
HaOJIto/IeHue TPU3HAKOB HUX IMPOTEKAaHHUS; OMbITHI, OTpakarolue QU3nYecKue u
XMMHUYECKHE CBOWCTBA TajloOTCHOB M UX COEAMHEHUH (BO3MOXHO MCIIOJIb30BaHUE
BUJICOMAaTEpHUAIOB); O3HAKOMJIEHHE ¢ oO0pa3lamMu XJIOpUJIOB (TaJOreHUI0B);
O3HaKOMJIEHHE C 00pa3liaMu cepbl U €€ COeIMHEHUSMHU (BO3ZMOXKHO HCIOJIb30BaHHE
BUJIEOMATEpHAJIOB); HAOIIOACHUE IMpolecca OOyIIMBaHMA caxapa MOJ JeHcTBHEM
KOHIICHTPUPOBAHHOW  CEPHOM  KHCJIOTHI; HM3yYEHHE  XUMHUYECKHMX  CBOMCTB
pa30aBIEeHHON CEpHON KUCIIOTHI, MPOBEJCHNE KaueCTBEHHON peakluu Ha cynbgaT-
MOH M HaONoJleHue TMpu3Haka e€ MpOTEeKaHUs; O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiictBamu a3zora, Qochopa W HUX coeIMHEHUH (BO3MOXHO HCIHOJIb30BAHUE
BUJICOMAaTEpHaioB), oOpa3iamMu a30THBIX U (OCPOPHBIX YIOOPEHHUIA; MOydeHHE,
coOupaHue, pacro3HaBaHHE ¥ HW3Y4YEHHME CBOWCTB aMMHaka; IPOBEJICHUE
KayeCTBEHHBIX pEaKIMii Ha MOH aMMOHHS U (pocdaT-uoH U H3yUeHHE NPU3HAKOB MX
MIPOTEKAHUsA, B3aUMOJECUCTBUE KOHIIEHTPHUPOBAHHOM a30THOM KHUCIOTBI C MEIBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJICOMAaTEPHAIIOB); U3y4EHHE Mozenen
KPUCTAUIMYECKUX pPEemETOK anmasza, rpaduta, ¢yuiepeHa; O3HAKOMIIEHHE C

MPOIECCOM  aaCcOpOLMM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM U




YCTPOMCTBOM MPOTHBOTa3a; IMOJyYeHHUE, COOMpaHWe, PACMO3HABAHWUE W H3YyYCHHE
CBOWCTB YIJICKUCIIOTO Ta3a; MPOBEJICHHE KAYEeCTBEHHBIX PEaKIUMid Ha KapOOHAT- U
CUJIMKAT-UOHBI U U3YYCHHUC MMPU3HAKOB UX MNPOTCKaHWA; O3HAKOMIICHHE C HpOI[yKIIPIefI
CHJIMKATHON TPOMBIIIJICHHOCTH; PEIICHHE SKCICPUMEHTAIBHBIX 3a1ad 10 TeMe

«BaxHeln1me HeMeTalJIbl U UX COENMHEHUIY

Mertamisl 1 uxX COCIUHCHUA

3.1

O6IJ_IaSI XapaKTepI/ICTI/IKa XUMHWYCCKHUX OJJICMCHTOB — MCTAJJIOB HA OCHOBAHHUHU HX
nojoxxeHnus B Ilepuoanyeckoii cucreme xumuueckux 3nemeHToB .M. MenaeneeBa u
CTpOGHI/ISI aATOMOB. CTpOGHI/Ie MECTAJIJI0B. MeTaJIJII/I‘-IGCKaSI CBA3b U MCTAIINIMYCCKAsL

KpUCTaJIIINYECcKasi peméTka. DIeKTPOXUMUUECKUH Psil HallPsSHDKEHUH METalIoB

3.2

Ou3nueckue W XUMHUYECKHE CBOMCTBa MeTayuioB. OOmmMe CrocoObl TONTYy4eHUs
MeTauioB. [loHSATHE O KOpPpPO3WU METaIOB, OCHOBHBIE CIIOCOOBI 3alUTHl MX OT
kopposuu. CriiaBsl (CTallb, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY

" NPpOMBIIIINICHHOCTH
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[Ilenouynsle MeTaybl: MoJIokeHHEe B Ilepuognueckol cuCTeME XUMHUYECKHX
anemenTtoB JI.MI. MeHnzeneeBa, CTpoeHHE HX aTOMOB; HaXOXXIEHHE B IPUPOJE.
@u3nyeckue U XUMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kanus). Oxcuisl U

THUAPOKCUABI HATPUA U KaJIHA. HpI/IMeHeHI/Ie HICJIOYHBIX METAJIJIOB U UX CoeJII/IHeHI/Iﬁ

3.4

[[lenoyHo3emMenpHbIE METAUTbl MarHui W KalblMil: moJjioxkeHue B Ilepuoanueckoit
cucreme xumuueckux anemeHtoB .M. MengeneeBa; CcTpoeHHE UX aTOMOB;
HaxoxaeHue B npupope. Ouznueckne U XMMUYECKUE CBOMCTBA MarHus W KaJIbIIUS.
Baxneiimue coequHeHHUs Kanblus (OKCHUI, THAPOKCHUI, coiiu). KECTKOCTh BOABI U

CHoco0bl €€ yCTpaHeHuUs

3.5

AmtomuHuit: nonoxxenue B llepumoguueckoil cucreme Xumuueckux ayemeHtoB J[.I.
MemnneneeBa; CTpOCHHE aToOMa; HaxoXKAeHUE B npupoze. dusnyeckne U XMMHYECKHE

CBOMCTBa amFOMUHUS. AMGOTEpHBIC CBOMCTBA OKCH/IA U TUAPOKCHIA TFOMUHUS

3.6

Kene3o: nonoxenue B Ilepronnueckoil cuctemMe XuMHUecKuUx 3yemeHToB JI.U.
MeHeneeBa; CTpOCHHE aToMa; HaXOXAeHUE B mpupoae. Pu3nueckue U XuMUYECKUE
cBoicTBa xene3a. Okeunpl, Tuapokcuasl U conu xeneza(ll) u xenesa(Ill), ux cocras,

CBOICTBA U MOJYy4YCHUE

3.7

XUMUYECKUN IKCHEPUMEHT: O3HAKOMJIEHHE ¢ o0Opa3liaMu METaJlJIOB M CIUIaBOB, MX

(I)I/ISI/I‘-ICCKI/IMI/I CBOﬁCTBaMH; HN3YUCHUC PC3YJIbTATOB KOPPO3UHU MCTAJIJIOB (B03MO)KHO




WCTOJIb30BaHNE BHIEOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOICUCTBUS OKCHJIA KATBITUS
W HaTpHus C BOJOW (BO3MOKHO WCIIOJNIB30BaHUE BHCOMATEPHAIIOB); HCCIICIOBAHHE
CBOMCTB JKECTKOM BOJBI; Mpollecca TOpPEeHHs >Kene3a B Kucioponae (BO3MOXKHO
WCIIOJIb30BaHNE BUICOMATEPHAIIOB); MPU3HAKOB MTPOTEKAHUS KAUYECTBEHHBIX PEaKIIHNA
Ha WOHBI (MarHus, KaJlbllus, aFOMUHUs, MHKA, *xkene3a(ll) u sxemeza(Ill), meau(Il);
HaOJII0JICHUE U OMHCaHUE MPOIIECCOB OKPAIIMBAHMS TUIAMEHU MOHAMU HATPUS, KaJUs
W Kanmplust  (BO3MOXKHO — HCIIOJI30BAaHHWE  BHJICOMATEPUANIOB);  HCCIIEIOBAaHHE
aM(pOTEepHBIX CBOWCTB THAPOKCHAA ATIOMHUHHS M THAPOKCHAA IIMHKA; pEIICHUE

OKCIICPUMCHTAJIBHBIX 3a/a4 I10 TEME «Baxxnenmnne MeTaJIbl U UX COCOAUHCHU A

XHUMHS U OKpyXKarolas cpena

4.1

HoBeie marepuansl 1 TexHOJIOrHM. BemecTBa U MaTepuasbl B IIOBCEAHEBHOM KU3HU
yeJoBeKa. XUMUS U 3JI0pOBbe. be3omacHoe MCMOJb30BaHUE BEIIECTB U XMMUYECKUX

peaKuHﬁ B 6LITy. HepBaﬂ IOMOIIb ITPU XUMHUYCCKUX OKOI'aX U OTPABJIICHUAX

4.2

OCHOBBI JKOJIOTUYECKOM I'PaMOTHOCTH. XHMMHYECKOE 3arpsi3HEHUE OKpY’Karolen
cpeapl IIJIK. Posnp xumum B pemieHUM 3Kojorudeckux mnpobsnemM. IIpuponnbie
UCTOYHUKU YTJIEBOJOPONOB (yrojb, MNPUPOJIHBIH Ta3, HEPTb), NPOIYKTHl HX

nepepadoTKH, UX POJIb B OBITY U IPOMBIIIIICHHOCTH

43

XUMHUECKUH JKCIEPUMEHT: HW3ydeHHe OO0paslloB MaTrephajoB (CTEKJIO, CILUIaBBI

MCTAJIJIOB, ITOJIMMCPHBLIC MaTepI/IaHH)




IHPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBHOI
IMPOTPAMMBI OCHOBHOT' O OBHIET'O OBPA3OBAHUA

Kon
NPoBePSIEMOro
TpeOoOBaHUS

IIpoBepsiemble TpeGOBaHNS K NMPEAMETHBIM pe3yJIbTaTaM
0a30BOr0 yPOBHSI 0CBOEHHS OCHOBHO# 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero oopaszosanusit Ha ocHoBe PI'OC

IIpencraBnenue:

1.1

0 II03HABAaE€MOCTH SBIICHHUI npupoabl, NMOHUMAHUC 00BEKTHBHOM
3HAYMMOCTH OCHOB XMMHYSCKOM HAaYKH KakK obnactu COBpPEMECHHOT'O
CCTCCTBO3HAHMA, KOMIIOHCHTA O6HICI>'I KYJbTYPbI U HpaKTH‘{eCKOﬁ
ACATCIIbBHOCTU 4YCJIOBCKA B YCIOBUAX COBPEMCHHOI'O O6H.[CCTB3.;

IIOHUMAaHHUE MECTAa XUMHH CPEAN JPYIr'UX €CTCCTBECHHBIX HAYK

1.2

0 HAY4YHBIX METOJAaX IIO3HAaHHW:A, B TOM YHUCJIC DKCIICPUMCHTAJIIBHBIX
U TCOPCTHUYCCKUX MCTOAAX HCCICAOBaHUA BCUICCTB MU HU3YUYCHUA
XHUMHUYCCKUX peaKum‘/'I; YMEHUEC HCIIOJB30BaThb MOACIN  IJId

0OBSICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o cepax nmpodeccHOHATLHON IEATETLHOCTH, CBSI3aHHBIX ¢ XUMHEH
U COBPECMCHHBLIMH TCXHOJOIWsAMH, OCHOBAHHBIMU Ha HJOCTHKCHUAX
XUMHUYECKON HAYKH, YTO MO3BOJIUT OOYYAIOIIMMCS pacCMaTPUBATh
XUMHIO Kak chepy cBoedt Oyaymied mpodeccrHoHaIbHON
JEATeNbHOCTH M CHAENaTh OCO3HAHHBIA BBIOOP XHUMHH Kak
npopWILHOTO TpEAMEeTa IMPH MEePeXxoie Ha YPOBCHb CPEIHErO

oO1mero oopa3oBaHus

BJ'Ia,Z[CHI/Ie CHCTEMOM XMMHYCCKMX 3HAHUH U YMEHUEC TNPUMCHATH

CUCTCMY XUMHNYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BaKHEHININE XMMUYECKUE IMOHATHSA: XHUMHUYECKHH DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, ITPOCTOE U CIOKHOE BEIIECTBO, OJTHOPOIHAS U
HEOJTHOPOAHAsI CMECh, OTHOCHTEIBHBIE aTOMHAasi U MOJCKYJIsIpHas
MaccChl, KOJIMYECTBO BEILIECTBA, MOJb, MOJSIpHAs Macca, MOJISIPHBII
00BEM, OKCHJI, KUCJIOTa, OCHOBAaHUE, COJb (CPEIHss), XUMHUECKAas

peaKknuusd, peaknunu COCAUHCHUA, PCAKIHNU PA3JIOKCHUA, PCAKIHUUN




3aMeIIeHus], peakluu oOMeHa, TeruioBoi 3(deKT peakuu, 3K30- U
SHIOTEPMHUUECKUE PEAKLIMHU, PACTBOP, MAaccoBasl JOJs XUMUYECKOTIO
JJIEeMEHTa B COEAMHEHUHM, MaccoBas JIO0Jii M IPOLEHTHas
KOHLIEHTpallusl BEIecCTBAa B PacTBOpE, SAPO aToMa, 3JIEKTPOHHBIH
CIOM aroma, aToMHas OpOHTallb, paguyCc aToOMa, BaJEHTHOCTS,
CTENEHb OKUCIIEHMs, XUMHUYECKasl CBA3b, JIEKTPOOTPULIATEIBHOCTD,
NOJISIPHAsT M HENOJsSIpHas KOBAJIEHTHasl CBsA3b, MOHHAsl CBS3b,
MeTaJuIMyecKasl CBsI3b, KpUCTaJUIMYECKass pemérka (aromHasd,
WOHHas, MeTalyIMyecKas, MOJIEKYJIsipHasi), MOH, KaTHUOH, AaHHWOH,
NIEKTPOJIUT M HEIEKTPOIUT, NIEKTPOIUTHYECKAs JUCCOLUALNS,
peakuud HMOHHOTO OOMEHAa, OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIE
pcaKknuunu, OKHUCIIUTCIIb nu BOCCTaHOBUTCIIb, OKHCJICHUC u
BOCCTAHOBIICHHE, 3JIEKTPOJIN3, XMMUYECKOE PABHOBECUE, OOPATUMBIE
U HeoOpaTHMble pPEaKLUUH, CKOPOCTh XHMMHYECKOW peakluu,

kataymsatop, [TJIK, koppo3us meTamios, CIriiaBbl

2.2

OCHOBOIIOJIAararomue 3aKOHbI XMMHUH: 3aKOH COXPAaHCHHUSA MAacCCHI,
HepI/IO,I[I/I‘ICCKI/Iﬁ 3aKOH I[I/I MCHI[CJ'ICCBEI, 3dKOH IIOCTOAHCTBa

COCTaBa, 3aKOH ABOTaJPO
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TEOPUM  XMMHMHM:  aTOMHO-MOJIEKYJISIDHAs  TEOpHUs,  TEOpHs

BHGKTPOHHTI/I‘ICCKOI}'I JAUCCOoHaln

Bnagenue ocHoBamMu XHMHYCSCKOM I'PaAaMOTHOCTH, BKJ'IIO‘*I&I-OI.H@?IZ

3.1

YMEHHE TIPAaBWJIBHO HCIOJIL30BaTh HW3YYCHHBIC BEIIECTBA U
MaTepualibl (B TOM YHCJIE MHUHEPAJbHBIC YIOOPEHUS, METaIbl H
CIUIaBBI, TPOAYKTHl TMEpPEepabOTKU  MPUPOJHBIX  UCTOYHHKOB
YIJIEBOJIOPOOB (YTJIs, IPUPOAHOTO Ta3a, He(hTH) B OBITY, CEIIBCKOM
XO3sIICTBE, HA TPOM3BOJACTBE W TIOHMMAaHWE 3HAYCHUS KHUPOB,
OenKoB,  YIJICBOJAOB Ui  OpraHW3Ma  YelOBEKa, YMCHHE
MIPOTHO3UPOBATh BIMSHHUE BEIIECTB M XUMUYECKUX IPOIECCOB Ha

OpraHM3M YeJIOBEKa U OKPYKAIOIIYIO IPUPOJHYIO CPELY

3.2

YMEHUEC UHTCTPUPOBATHE XUMHWYCCKUEC 3HAHUA CO 3HAHUSAMU JPYTHUX

y‘le6HLIX npeaIMCTOB

3.3

HaJINYME OTbITAa PA0OTHI C PA3IMUYHBIMU HCTOUHUKAMH HH(pOpMaLUU
[0 XMMHHU (Hay4dHas M HAY4YHO-IIOMYyJIsIpHas JIMTEpaTypa, CIOBapH,

CIPaBOYHHUKH, UHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTHBHO OLICHUBATb HH(bOpMaLII/IIO O BCIICCTBAX, HUX




MMPEBpAICHUAX n MPaKTUYICCKOM NMPUMCHCHUU n  YMCHHUC

MCIIOJIb30BaTh €€ JUIs pelieHns yueOHO-1T03HABATENbHbIX 3a/1a4

BJ'Ia,Z[eHI/Ie OCHOBaMHM ITOHSTHHHOTO amnmnapara 1 CHUMBOJIMYECCKOI'O

A3bIKa XUMUU JJIs1 COCTAaBJIICHUA (pOpMyJ'I HCOPTaHNYCCKUX BCIICCTB,

4
YPaBHEHUN XUMHUYECKHUX PEAKIMH; OCHOBAMM XUMHUYECKOM
nomenknatypsl (IUPAC u TpuBuanbHoi)
YMmeHne o0BsACHATh CBSI3b MOJIOKEHUs dyieMeHTa B [lepuoanueckoit
CUCTEME C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS AaTOMOB

5 XUMHUYECKUX DJEMEHTOB (COCTaB W 3apsija sapa, oOlee Yucio
ANIEKTPOHOB), PACIpPENECICHUEM JJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX NEPUOOB, KU U KabLUS
[IpencraBienue O  NEPUOJAMYECKOM  3aBUCUMOCTH  CBOMCTB
XUMUYECKUX 3JIEMEHTOB (pagmnyc aToma,

6 AJIEKTPOOTPHUILIATEIIBHOCTE), MPOCTBIX M CIOXHBIX BEIIECTB OT
MOJIOKEHUsT 3yieMeHToB B Ilepmonmyeckoil cucteme (B MajblX
nepuofax M TJIABHBIX TMOATPYIMIAX) M DIEKTPOHHOTO CTPOCHUS
aToMa

7 YMeHue KiraccupuIupoBaTh:

7.1 XUMUYECKUE 3JIEMEHTHI

7.2 HEOpPraHMYECKHE BELIECTBA

7.3 XUMUYECKHE PeaKluu

8 YMeHue onpenessaTh:

g1 BAJICHTHOCTh U CTENEHb OKUCJICHHS] XUMUYECKUX JIEMEHTOB, 3apsij
HOHA

g2 BHUJI XMMHUYECKON CBSI3M U THUIN KPUCTAUIMYECKOW CTPYKTYpHI B
COEIMHEHMSIX

23 XapakTep cpeabl B BOJHBIX pacTBOpax BELIECTB (KHUCIOT,
OCHOBAHUH)

8.4 OKHCJIUTENIb 1 BOCCTAHOBUTEb

9 YMeHue xapakTepu3oBath (pU3ndecKue U XUMUIECKHUE CBOMCTBA:

9.1 MPOCTBHIX BELIECTB (KUCIOPOJ, O30H, BOJOpOH, Tpadur, anmas,

KpeMHUH, a3or, ¢ocdop, cepa, XJop, HATPUH, KalWH, MarHui,




KaJIBITMH, aTFOMUHHH, KEJIe30)

CJIIOXKHBIX BEIIECTB, B TOM YHCJIE MX BOJIHBIX pPacTBOpPOB (Boja,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ], OKCHUIBI U THUIPOKCHUIBI

MetamioB [-IIA rpynmn, amomunus, meau (I1), nunka, xenesza (I

9.2
), oxcuner yraepona (II u IV), kpemuus (IV), azora u dochopa
(IIT u V), ceprt (IV u VI), cepuucras, cepHasi, a30TUCTasl, a30THAs,
dochopHas, yroyipHas, KpeMHHEBAsE KUCIOTAa U UX COJIM)
MPOTHO3UPOBATh W  XapaKTEPH30BAaTh CBOWCTBA BENIECTB B
93 3aBHCHMOCTH OT MX COCTaBa U CTPOCHUS, IPUMEHEHHE BEIIECTB B
3aBUCUMOCTH OT WX CBOMCTB, BO3MOXXHOCTH IPOTEKaHHS
XUMHUYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUSIX
10 YMeHHE COCTaBJISTH MOJICKYJISIDHBIE W HWOHHBIC ypaBHEHHS
peaxiuii, B TOM 4ucie:
10.1 peaxiuiit HFOHHOTO OOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUiA
103 WITIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA H3YYEHHBIX KIJIACCOB
(TpyIi) HEOPraHUYECKUX BELIECTB
10.4 MOJTBEPKIAIOIIUX FEHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU
11 YMeHnue BIYUCIATH (IPOBOIUTE PACUETHI):
1 OTHOCUTENIFHYI0O MOJICKYJIIPHYIO W MOJISIPHYIO MacChl BEIECTB,
MacCOBYIO JIOJIF0O XUMHUYECKOT'0 3JIEMEHTA B COSMHEHUU
11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00bEM ra3oB
114 M0 YpaBHEHUSM XHMHUYECKHX PEaKIUil M HAXOIUTh KOJIMYECTBO
BEIIECTBA, 00BEM U Maccy peareHTOB WK MPOyKTOB PEaKLuu
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH ~ METOJaMH HAy4YHOrO TO3HaHWUs (HAOIIOACHHE,
1 U3MEpEeHUe, OHKCIEPUMEHT, MOJICIUPOBAHUE) TMpPH  HU3YyUYEHUH
BEIIECTB M XWUMHUYECKUX SBJICHUH; yMeHue c(HOopMyIHpOBaTh
po0sieMy U MPEANIOKUTh MYTH €€ perIeHus
122 0e30macHOi pabOThl C XMMHYECKHMHU BEIIECTBAMHU, XUMHUYECKOU

MOCYJI0H M JIa0OpaTOPHBIM 000PYIOBAHHEM




12.3

MpaBUIaMHU 0e30macHOro oOpareHus c BEIIIECTBAMH,
UCIIOJIb3YEMBIMU B IIOBCEIHEBHOM KU3HU, IPABUJIAMU [TOBEACHUS B
LeNsiX cOepekeHus 30pOBbSl U OKpYXKarolled MPUPOIHON cpenbl;
MIOHMMaHMe Bpesia (OacCHOCTH) BO3/AEHCTBHS HA KHUBBIE OPTaHU3MbI
OnpeenEHHbIX BEILECTB, croco0oB YMEHbILECHUS U

MPEAOTBPAIIEHUS UX BPEIHOTO BO3ICUCTBUS

13

Hanuuwne MMPAKTUYCCKUX HaBBIKOB IJIaHUPOBAHU A u

OCYHICCTBJICHHUA CIACAYIOINNX XUMHYCCKUX SKCIICPUMCHTOB!

13.1

HN3YyUCHUC u OIMNCaHHC (1)I/ISI/I‘ICCKI/IX CBOMCTB BCHICCTB,
O3HAaKOMJICHUE C (1)I/I3I/I‘IGCKI/IMI/I n XHMHYCCKHMMH SABJICHUAMH,
OIIBIThI, HWJUIFOCTPUPYIOIMIHUEC IIPHU3HAKKW IIPOTCKAHUA XHUMHUYCCKUX

peakuui

13.2

H3yUYeHHE CIIOCOOOB pa3eicHHs CMece

13.3

[IOJIyY€HUE KHUCIIOpOAAa U U3YUYEHHE €ro CBOWCTB; IIOJy4YEHHUE
BOJIOPOJIa ¥ U3yUYEHHUE €r0 CBOWCTB; MOJIyYeHHE YTIIEKUCIIOro ra3a u
M3y4Y€HUE €ro CBOWCTB; MOJYYE€HHE aMMUaKa W HM3Y4YEHHE €ro

CBOICTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIpPEAEIEHHON MaccoBOM JoJiei

PacTBOPEHHOTO BEILIECTBA

13.5

NpUMEHEHWe  WHIUKATOpoB  (JlakMyca,  METHIOpaHXka |
denondranenna) Ui ONpeNEIeHUsT XapaKTepa Cpellbl B pacTBOpax

KHCJIOT " menoqeﬁ

13.6

HUCCICOOBAHHNEC M OIIMCAHHUC CBOWCTB HCOPraHMYCCKUX BCHICCTB
pa3/IM4HbIX  KJIACCOB; HU3YUYCHUC B3aMMOJACHUCTBUS  KHCIOT C
METajljlaMH, OKCHIaMH METAJJIOB, PaCcTBOPUMBIMHA n
HCPACTBOPHUMbBIMU OCHOBAaHUSMU, COJIsIMH, MOJIYYCHHC
HEPACTBOPHUMBIX OCHOBaHHfI; BBITCCHCHHE OJHOI'0 METaJllIa APYT'UM
U3  pacTBOpa  COJIH; HCCIICOOBAHUC aM(I)OTepHBIX CBOMCTB

THAPOKCHUAOB AJIIOMHUHUA U IIUHKA

13.7

peIICHUC OKCICPUMCHTAJIBHBIX 3aJa4d II0 TEMaM: «OcHOBHBIE
KJIIaCChl HCOPraHUYCCKHUX COGHHHGHHﬁ)); ((9JIGKT‘];)OHI/ITI/I‘I€CK3$I

Iucconmanusy; «BaxHelmne HEMETalUIbl U HX COCANMHCHUSY,




«BaxHeuIe MeTajuIbl 1 UX COEIUHEHUS)

13.8

XUMHUUYECKHE  SKCIEPUMEHTHI, WUIIOCTPUPYIOIIHE  IPU3HAKH
MPOTEKaHUS peaKii HOHHOTO 0OMEeHa; KayeCTBEHHBIE PEaKINy Ha
NPUCYTCTBYIOIIME B BOJHBIX pacTBOpax MOHBI: XJIOpUA-, OpOMHI-,
uomuna-, cyibdar-, ¢ocdar-, KapOOHAT-, CHINKAT-AHUOHBI,
THIPOKCU/I-UOHBI,  KAaTHOHBI ~ aMMOHUS,  MarHWs,  KaJIbITHs,

AMIOMHHMS, Kene3a (2+) u xenesa (3+), meau (2+), HuHKa
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YmMmeHnue:

14.1

MPEJICTaBIATh Pe3yibTaThl JKCIEpUMEHTa B (OpMe BbBIBOJOB,
JI0Ka3aTeNbCTB, IPa@UKOB M TaOJNUI] M BBIABIATH 3MIUPUUYECKHE

3aKOHOMEPHOCTHU

14.2

YCTaHABIMBATh  CBSI3M  MEXKAY  pEATbHO  HAOII0JaeMBIMH
XMMHUYECKIMHU SIBJIGHUSIMA W TPOLIECCAMH, TPOUCXOJSIIMMU B
Makpo- W MHKPOMHpPE, OOBSICHATh MNPUUYMHBI MHOTO00pa3us

BEILIECTB




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2OK3AMEHE 110 XUMHUNH

Kon

HpOBepHeMblﬁ IJIEMEHT COACPKaAaHUSA

HCpBOHa‘IaJ'II)HI)IC XUMHUYCCKUC ITIOHATUA

1.1

UucTtsie BemecTBa 1 cMecu. CriocoOBI pa3ziesieHus: cMecei

1.2

ATOMBI U MOJICKYIJIBI. Xumuueckue saeMeHThl. CHMBOIBI XUMHYECKHX

OJICMCHTOB. HpOCTI)Ie " CJIIOKHBIC BEUICCTBA.

1.3

Xumuaeckas (bopMyna. BanenTHOCTF aTOMOB XHMHYECKHX DJIEMEHTOB.

CreneHp OKUCIICHUSA

1.4

3aK0H MOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTelnbHas aToOMHas Macca.
OTtHOCHUTENbHAS MOJICKYJISIpHas Macca. MaccoBas J0J1 XHMHYCECKOI'O

9JICMCHTA B COCIMHCHUHA

1.5

KonuyectBo BemectBa. Monb. MossipHast Macca. MoJsipHbIii 00BEM ra30B.

Bzanmocss3b KOJIMYCCTBA, MAaCChl U YHCJIa CTPYKTYPHBIX €IWHHIL BEIIECCTBA

1.6

du3znyeckre U XUMHUYECKUE SIBICHUSA. XUMUYECKast peaKknuusa u eé IMPU3HAKH.

3aKOH COXpaHEHHsI MACChl BEIIECTB. XMMHUUECKHE YPaBHEHUS

HCpI/IOI[I/I‘IeCKI/Iﬁ 3aKOH U Hepnozu/lqecxaﬂ CHUCTCMAa XUMHUYCCKUX 2JICMCHTOB

J.U. MenneneeBa. CTpoeHrue aToMOB

2.1

[Tepuonuueckuii 3akoH. [lepronuueckas cucTeMa XUMHUYECKUX HJIEMEHTOB
J.N. Menneneesa. Ilepuoasl u rpynmnsl. @PU3HYECKUI CMBICIT ITOPSAKOBOTO

HOMEpa, HOMEPOB MEPHOJia U IPYIIIbI AJIEMEHTa

2.2

Crpoenue aromoB. CoctaB aTroMHbIX snep. M3oTombl. OIEKTPOHBI.
CrtpoeHue 3JIEKTPOHHBIX OO0OJOYEK aTOMOB HepBbIX 20 XUMHYECKHX

anemMeHToB llepuoanyeckoii cucremsl .M. MenneneeBa
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3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XMMHUYECKHX DJIEMEHTOB MEPBBIX
TpEX MEPUOJIOB, KaJIus, KaJIbLIUS (pammyca aTOMOB,
3IEKTPOOTPHUIATEIBHOCTH, METANTMYECKUX U HEMETAJUTMYECKUX CBOMCTB) U
UX COCIMHEHMH B COOTBETCTBUM C TIOJOKEHHEM DJIEMEHTOB B

HepHOHHqCCKOﬁ CUCTCMC U CTPOCHUCM UX ATOMOB

CtpoeHue BemecTra




3.1

Xumuyeckass cBs3b. KoBasieHTHas (MOJispHAsT M HEMOJSIpHAsl) CBS3b.
DNEeKTPOOTPULIATEIbHOCTh ~ XUMUYECKUX  3JeMeHTOB. IoOHHas  CBS3b.

MeTtamnuueckas CBI3b

3.2

Tunel kpucTamIMUecKUX pemETOK (aTOMHAs, HMOHHAs, MeTaJUIMyecKas),
3aBUCUMOCTB CBOMCTB BEILECTBA OT TUIIA KPUCTAJUINYECKOU PEILIETKU U BUJA

XUMHUYECKOH CBSI3U

Baxwueiie npeactaBUTeIM HEOPraHMYECKUX BeliecTB. Hemeramnsl u ux

coequHEHM. MeTalibl U UX COSANHECHUS

4.1

Knaccuukanuss 1 HOMEHKIaTypa HEOPTraHWYECKUX COSIWHEHHIA: OKCHIOB
(conmeobpazyromue: OCHOBHBIE, KHCIIOTHBIC, amdoTepHbIC) "
Hecoseo0pa3yomye; OCHOBaHHUH (IIEN0YM M HEPACTBOPUMBIE OCHOBAHMUS);
KHCIOT (KUCIIOpOJCOoNepKalue W OECKUCIOPOIHBIC, OJHOOCHOBHBIC W

MHOTOOCHOBHBIE); COJEH (CPeTHUX U KHUCIIBIX)

4.2

du3znyeckue M XHUMHYECKHE CBOICTBa MPOCTBIX BCHICCTB-HCMCETAJIJIOB!

BOJIOPOJIa, XJIOpa, KUCIOPO/a, CEPhI, a30Ta, Gpochopa, yriaepoia, KpeMHHUS

4.3

du3nueckue U XUMHUYECKHUE CBOMCTBa MMPOCTBIX BCUICCTB-MCTAJIJIOB: JIMTUA,
HaTpu:, KaJius, Maraus nu KaJlbI M, AJIFOMHHUS, JKeiesa.

DNEKTPOXUMHUECKUN Psii HAIPSDKEHUH METAIJIOB

4.4

duznyeckue n XHUMHNUYCCKHEC CBOMCTBa BOIOPOIHBIX COCI{I/IHCHI/Iﬁ

HEMCTAJJIOB: XJIOPpOBOAOPOAA, CEPOBOAOPOAA, aMMHUAKa

4.5

dusnueckre 1 XUMHYECKHE CBOWCTBA OKCUIOB HeMeTalioB: cephl (IV, VI),
azota(ll, IV, V), docdhopa(lll, V), yramepoma(ll, IV), xpemuus(IV).

[Tonyuenue OKCH0B HEMETAIIOB

4.6

Xumuueckue cBoiicTBa okcuaoB: MetaiioB [A-IIIA rpynn, uunka, mequ(Il) u

xenesza(ll, III). [TomyuyeHne okcUaI0B METAIIIOB

4.7

XUMUYECKUE CBOWCTBA OCHOBAaHWH M aM(OTEpHBIX THAPOKCHIOB (HA
pUMepe TUAPOKCUIOB aTIOMUHUS, *Kele3a, uHKa). [lonyyeHnue ocHoBaHMiA

1 aM(OTEepHBIX THIPOKCUIOB

4.8

Oo6mme XUMUYECKUE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOJHOI,
CEPOBOJIOPOTHOM, CEPHUCTOM, CEPHOMU, a30THOH, (HochHOpHOM, KPEMHUEBOMH,
yroiapHOH. OcoOble XUMUYECKHE CBOMCTBA KOHLIEHTPUPOBAHHON CEpHOH U

a30THOM KucaoT. [lonmyyenue kucinor




4.9

OO6mue XxuMHUYECKHe CBOMCTBA cpeHux cotie. [lomydyenue conei

4.10

[Tonmyuenne, cobupaHue, pacro3HaBaHUE BOJOPOJA, KHCIOPOAA, aMMHAKa,

YTJICKUCIIOTO I'a3a B na6opaTop1/H/1

4.11

[Tonyyenue ammuaka, CEpHOM M Aa30THOM KHCJIOT B IPOMBIILICHHOCTH.

O6H_II/IC CIIOCOOBI TMIOJIYUCHU MCTAJIJIOB

4.12

I'eneTndeckas CBA3b MCKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMHYECKUE PEAKIIUU

5.1

Knaccupukanuss XUMHYECKMX pPEAaKUMHA [0 pPa3IUYHBIM IPHU3HAKaM: IO
YUCIIy W COCTAaBY Y4YACTBYIOIIMX B PEAKIMM BEIIECTB, II0 TEIUIOBOMY

B(b(beKTy, 10 UI3MEHEHHIO CTEIIEHEN OKUCICHUS XUMHUYECKHUX 3JIEMEHTOB

52

TernoBoil 3pheKT XUMHUECKONW peaklud, TePMOXUMHUYECKHE ypaBHEHMUS.

DK30- U HJI0TEpMUYECKHE peakuuu. TepMoXuMUuIecKre ypaBHEHUS

53

OKuCINTEIbHOBOCCTAHOBUTEIbHbIE pEaKIMu. Oxucnurenu u
BOCCTaHOBUTENHU. [Ipoliecchl OKUCIIEHUS U BOCCTAHOBJIEHUS. DJIEKTPOHHBIN

0aJIaHC OKHMCIIUTEIBHOBOCCTAHOBUTEIBHOM p€aKknuuu

54

Teopust  BIAEKTPOIUTUYECKON  JUCCOLUALIMH. KarnoHnsr, AHUOHEIL.
QHCKTPOHI/ITBI nu HGZ—)J’IGKTpO.HI/ITLI. CI/IJII)HBIC nu CJIa6BIe SHGKTPOJII/ITBI.

CreneHp IUCCoraiu

5.5

Peakniun woHHOTO OOMEHa. VYCJIOBHS TIPOTEKAHUS PEAKIUHA HOHHOTO

O6M6Ha, IIOJIHBIC U COKpaH_IéHHLIC HOHHBIC YPaBHCHUSA peaKuHﬁ

XHUMHMS U OKpYyXKarolas cpeaa

6.1

BemecrBa 1 marepuansl B IIOBCEJIHEBHOW JKM3HM 4eloBeka. beszomacHoe
UCIOJIb30BAaHUE BEIIECTB U XUMMUYECKUX peakiuil B jabopaTopuu U OBITY.

HepBaﬂ nmomMouib MMpu XUMHYICCKUX 0XKOrax U OTpaBJICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpYyXKawIeld cpeasl (KUCIOTHBIE JIOXK[IH,
3arpsi3HEHUE TMOYBHI, BO3AYyXa M BOJIOEMOB), CIIOCOOBI €ro MPea0TBPaICHUS
[IpenenvHas momyctumas konueHtpauus semectB (IIJK). Ponp xumuu B
pPEIICHUN JKOJIOTHYECKUX TIpodieM. YCHIICHHE MapHUKOBOTO 3(dekTa,

Paspym€eHue 030HOBOI'0 CJI0A

6.3

[Tpumenenue cepsl, a3ota, ¢pochopa, yriepoaa, KpEMHUS U UX COSAUHEHHUH

B OBITY, METUIIMHE, IPOMBIIINIEHHOCTH U CEJIbCKOM Xo3siiicTBe. [IpumeHeHue




METaJJIOB U CIUIABOB (CTallb, YyTyH, MIOPAIIOMHHMNA, OpoH3a) B OBITY U
IIPOMBIIIJIEHHOCTH MX coeauHeHuil. [loHATHE O KOppO3UM METalIoB,

OCHOBHBIE CITIOCOOBI 3aLIUTHI UX OT KOPPO3UHU

[IpupoaHble UCTOYHHUKHU YTIIEBOJOPOJOB (Yrojb, IPUPOIHBINA ra3, He(Th),

04 MPOYKTHI UX MepepadboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH
[lepBoHaYaTbHBIC MOHATHS 00 OPraHUYECKHX BEIIECTBAX KAK O COSIMHECHUSIX
65 yriaepoaa (MeTaH, 3TaH, STHJEH, alleTHIEH, 3TaHOJ, TJIUIEPHUH, YKCyCHas
' kucnorta). [loHsATHEe O OMONOTMYECKH BaKHBIX BEIIECTBAX: JKUPaX, OeKax,
YTJIEBO/IaX — Ml X POJIU B )KU3HHU YEIIOBEKA
7 Pacuérnr:
7.1 1o ¢popMysiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MacCoBOM) TOJIM PACTBOPEHHOTO BEIIIECTBA B PACTBOPE
7.3 0 XUMUIECKUM YPABHCHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

» Xumus: 8-i kiacc: 6a30BbIi ypOBEHb: YUEOHUK; 5-€ n31anue, nepepaboTaHHOe
INabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AkiiioHepHOE 00IIECTBO
«M3parenbctBo «IIpocBemienne»

» Xumusi: 9- kiacc: 6a30BbIN YpOBEHb: YUeOHUK; 5-€ u3/laHue, nepepadoTaHHOe
["a6puensa O.C., Octpoymos WU.T'., CnaakoB C.A. AKiimoHepHOE 00IIIECTBO

«3marensctBo «lIpocBemenue»

METOANYECKHUE MATEPHUAJIbBI U151 YAUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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