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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma 0O XUMHUM Ha YPOBHE OCHOBHOTO 00II€ro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMWN K pe3yjbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (enepanbHOM paboueld MporpamMMmel
BOCIIUTAHUS U C YUETOM KOHIEMIIMY MTPEnogaBanusi yueOHOro mpeameTa « XuMus»
B 00pasoBarenbHbIX opranu3anusx Poccuiickoit deneparuu.

[Iporpamma 1o xuMuu [Oa€T MpEACTaBICHUE O LEJAX, OOIIeH cTpaTeruu
oOy4eHMs, BOCIHMTAHMS M pPa3BUTUA OOYYaIOLIMXCS CPEACTBAMH Y4eOHOIro
IpeaIMeTa, yCTaHaBJIMBAET 00s3aTeNnbHOE MIPEAMETHOE coJiep>KaHue,
MpeayCcMaTpUBaeT pACIpEAEeICHUE €ro IO KilaccaM U CTPYKTypPUpOBaHUE IO
pazznenaM W TeMaM MpPOrpaMMbl IO XHMHUH, OIpPEIETseT KOJUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU coJiepKaHus, PEKOMEHIyEMYIO
MOCJIE0BATEILHOCTh  M3YYEHHUS] XUMHU C YY4€TOM MEXKIPEIAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM Y4eOHOro Tpolecca, BO3PACTHBIX
0COOEHHOCTEM O00ydYarolmuxcsi, ONpeaensieT BO3MOXKHOCTH MpeaMeTra  Jyis
peanuzainuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 0O0pa3oBaHus, a Takke TpeOOBaHUU K
pe3ynbTaTam oOy4eHHs] XUMUHU Ha YPOBHE I1€JIei U3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JESATENBHOCTH OOY4YaIOIIEToCsl IO OCBOEHUIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHWE XWMHH CIIY)KUT OCHOBOW JUisi (OPMHPOBAHUS MHPOBO33PCHHUS
00y4Jaromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €JIMHCTBE MHPA, BAXKHYIO
poJib UrparoT (QopMUpyEeMble XHMHUEW MNPEJCTaBICHUS O B3aWMOIPEBPAILICHUSIX
SHEPrud M 00 HBOJIIOLMHU BEIIECTB B MPUPOJE, O MYTAX PEIICHHS [NI0O0ATbHBIX
mpo0eM yCTOWYMBOTO PA3BUTHS YEIIOBEYECTBA — CHIPHEBOM, IHEPTETUUYECKOMH,
MUIIEBON U 3KOJOTHYECKON O€301MacHOCTH, TPOOIIEM 3IpaBOOXPAHEHHUS.

N3yuenne Xxumuu:

CIIOCOOCTBYET  pealiM3alid  BO3MOXKHOCTEH  JUJIi  CaMOpa3BUTHUS U
dbopMHpOBaHUS KYJIBTYPbI JIMYHOCTH, €€ 0011Iel 1 (yHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (pOpMUPOBAHHE MBIIUICHUS W TBOPUYECKHX CIOCOOHOCTEM
oOy4Jaromuxcs, HABBIKOB WX CaMOCTOSITEJIbHOW y4eOHOW  JIeATEeNbHOCTH,
AKCIEPUMEHTAIBHBIX M HCCIIECIOBATEIIbCKUX YMEHUN, HEOOXOJUMBIX Kak B
MOBCEIHEBHOM JKM3HHU, TaK U B MPOPECCHOHATBHON ACSITETbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3IJIsA/1a HA €IMHCTBO MIPUPOJIBI U YEIOBEKA, SIBJSIETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUU E€CTECTBEHHO-HAYYHOU rPaMOTHOCTH O0YYarOIINXCS;



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

JlanHbple HampaBiieHHs B OOYyYEHMHM XUMHUU OOECHEeUMBAIOTCA CIEHUPUKON
colepKaHUsl ~ y4yeOHOro  IMpeaMera, KOTOPBIM  SBISETCS  Ie1arorH4ecKH
aJIalTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha OTNpPeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0oOLIEro 0O0pa3oBaHMsI OPUEHTUPOBAH HA
OCBOEHHE OOYyYaIOIIUMUCS CUCTEMBbl MEPBOHAYAIBHBIX IMOHATHN XMMHH, OCHOB
HEOPraHMYECKOM XHWMHM U HEKOTOPBIX OTHENBbHBIX 3HAYUMBIX IOHATHI
OPraHUYECKON XUMUHU.

CrpykTypa coaepaHus MporpaMMbl MO XMMUU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOr0O noaxoaa K €€ m3ydeHuro. CopeprkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUI O XUMHYECKON
peakuuu. OOe 53TU CHUCTEMBbl CTPYKTYpPHO OpPraHU30BaHbl MO MPUHLHUILY
MOCJIEJOBATENBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETUUYECKHUX IMPEACTABICHUM
Pa3HOIO ypOBHS:

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

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

— YUYEHHUA O CTPOEHUHU aTOMa U XUMUYECKOMN CBA3H;

— TpeACTaBiIeHUNl 00 JJIEKTPOJIMTUYECKOW AMCCOIMAIlMM BEUIECTB B
pacTBOpax.

TeopeTnueckue 3HaHHUS PAcCMATPUBAIOTCS Ha OCHOBE OAMIMPUYECKU
MOJIYYEHHBIX U OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEIOBATEIBHO OT OJHOTO
YPOBHSI K JIpyromMy, BBITIONHSAS (YHKIIUU OOBSCHEHUS W TPOTHO3UPOBAHMS
CBOMCTB, CTPOEHHS U BO3MOXHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U IOJIYUYECHUS
M3Yy4YaeMbIX BEILECTB.

OcBoeHue nmporpaMMbl IO XUMHUM  CIOCOOCTBYET  (POPMHUPOBAHUIO
MIPEJICTABJICHNUS O XUMUYECKON COCTABIISAIOLICH HAYYHOU KAPTUHBI MUPA B JIOTHKE
€€ CHUCTEeMHOW MNpHUPOAbI, LIEHHOCTHOTO OTHOLICHWS K HAYYHOMY 3HAHUIO H
METO/IaM TO3HaHUsl B Hayke. M3yueHue XUMUM NPOUCXOAUT C MPHUBJICUCHHUEM
3HAHMM W3 paHee W3YUYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyXarooluid MUp»,
«buomorus. 57 kmacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUH XUMHH TPOUCXOAUT (OPMHUPOBAHUE 3HAHUW OCHOB
XUMHUYECKON HayKH Kak O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOM KYJIBTYPBHI.
3amaya y4yeOHOro mpeaMera COCTOMT B (DOPMHUPOBAHMM CHCTEMbl XHMHUYECKUX
3HAHUM — BaXKHEUIINX (PaKTOB, MOHATUH, 3aKOHOB U TEOPETUUECKUX MOJIOKECHUH,
JIOCTYIHBIX 00OOIIEHU MHPOBO33PEHUYECKOI0 XapakTepa, s3blKka HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPU M3YyUYEHUH BEUIECTB WU
XUMHUYECKUX peakinii, B GOPMHUPOBAHUU U PA3BUTHH MO3HABATEIBHBIX YMEHHUH U
UX TPUMEHEHUU B Y4YEOHO-NO3HABATENBHON U yueOHO-HCCIEN0BATEIbCKOM
JeATENbHOCTH, OCBOECHHMM INPaBWII O€30MacHOro oOpalieHus ¢ BEIIECTBAMHU B
MTOBCEHEBHOM KU3HU.

[Ipy u3yyeHUM XMMHUU HA YPOBHE OCHOBHOI'O OOIIETro 0Opa3oBaHMs BaXKHOE
3HaYEHHE MPUOOPENH TaKKe 11eJ1, KaK:

— (opmMupOBaHHME MHTEIJIEKTYalbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIBHOMY IPUHATHIO PELICHU,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM JKU3HU;

—  HampaBJIICHHOCTh OOy4YeHMs] Ha CHCTEMAaTHYecKoe MpUOoOLIeHUE
oOy4Jarommxcs K CaMOCTOSATEIbHOM MO3HABATEIbHON JEATENbHOCTH, HAYYHBIM
MeTOoJaM TMO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMUU;

— o0ecreueHne yCaoBUM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUaOIITUMUCS
OMbITAa Pa3HOOOPA3HON NEATETBbHOCTH, MO3HAHWS W CAMONO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLMI), UMEIOIIUX YHHUBEPCAJIBHOE 3HAYEHUE IS
Pa3JINYHBIX BUJOB AEATEIbHOCTH;

— (opmupoBanne oOmeH (QyHKIIMOHATBHOH W  €CTECTBEHHO-HAYy4YHOU
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSICHATh M OLEHUBATH SIBJIICHUS
OKpPYAIOLEr0o MHpA, MCHOJIb3Ysl 3HAHUS W OMNbIT, NOJYYECHHBIE NPU H3YUYECHHH
XUMHUH, MPUMEHSTh HMX MpPU PEUICHUU NpoOJeM B TMOBCEAHEBHOM >KU3HH H
TPYAOBOU IEATEIBbHOCTH;

— (¢opMmHpoBaHHE Yy OOy4YaloIIUXCAd T'YMAaHHCTHYECKHX OTHOILUEHUH,
NOHMMAaHUS LEHHOCTH XHUMHYECKUX 3HAaHUW I BBIPAaOOTKH 3KOJOTHYECKH
1[eJ1eCO00pa3HOro TMOBEJEHUS B OBITY W TPYIOBOM JEATEILHOCTH B LEJAX
COXPAaHEHHUs CBOETO 3/10POBbS U OKPY’KAIOLIEN IPUPOAHOMN CPEBI;

— pa3BUTHE MOTHBALUM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHHS OOIIEYENOBEUYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOoGuisi M HAMPaBIECHHOCTH JalbHEHIIEro
oOy4eHus.

OO1ee 4YMCIO YacoB, OTBEACHHBIX MJIs HW3Y4YEHUS XHMHH Ha YpOBHE
OCHOBHOT'O 00111€T0 00pa3oBanus, cocTaBiseT 136 gacoB: B 8 kitacce — 68 yacoB (2
gaca B HeJlent0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIO).



COJAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIE XUMHUYECKHE TOHATHS

[Ipeamer xumuu. Posib XuMUU B )KM3HU 4Ye€lIOBEKa. XMMHUS B CHUCTEME HAYK.
Tena wm BemecrBa. PuU3MYECKHE CBOMCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BewecTB. [loHsATHE O MeToAax MO3HAaHMS B XMMHUH. YHCTBIE BEUIECTBA U CMECH.
Crioco0nI pa3aeneHust cMeceil.

ATOMBI W MOJIEKYJbl. XUMHUYECKUE dIeMEHTbl. CHUMBOJBI XHUMHYECKUX
aneMeHTOB. [IpocTbie U CoXKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass ¢opmyna. BaneHTHOCTH aTOMOB XHMHUYECKHUX D3JIECMEHTOB.
3aKOH MOCTOSIHCTBAa cocTaBa BewlecTB. OTHOCHTENbHAs aToOMHas Macca.
OTtHocuTeNbHAsS MOJEKYJIsIpHast Macca. MaccoBasi 10151 XMMHUYECKOT0 3JIEMEHTAa B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMocCBsIi3p KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel 1o Qopmynam
XUMHUYECKUX COCTUHEHUH.

DU3UYECKUE U XUMHUYECKHUE SIBJIICHUSI. XUMUUYECKAsA PEAKIUA U €€ MPU3HAKHU.
3aKOH COXpaHEHHs Macchl BEIIECTB. XUMHUYecKne ypaBHeHus. Kmaccuduxarms
XUMHYECKUX peakluil (COeMHEHUS, PA3I0KEHHSI, 3aMEILLICHUS, 0OMEHaA).

XumuuecKkuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJ10i, mpaBuiamMu paboThl B Ja0OpaTOpUu U
npuéMaMu oOparieHus ¢ J1adopaTOpHBIM 000PYOBAHUEM, W3YUCHHE U OMUCAHHE
bu3NYeCKuX CBOMCTB 0O0pa3lOB HEOPTaHUYECKHX BEIIECTB, HAOIIOACHHUE
¢busnueckux (TUIaBJIeHUE BOCKA, TasHUE JibJla, PACTHpPAHUE caxapa B CTYIIKE,
KUIIEHHE M KOHJEHCALMS BOJbI) U XUMHUYECKHX (FOPEHUE CBEYH, NPOKAIWBAHHUE
MEJHOU MPOBOJIOKH, B3aUMOJEHCTBUE MEJIa C KUCJIOTOM) sIBJIEHUI, HAOII0IEeHUE U
OMMCaHWE MPU3HAKOB IMPOTEKAHHS XUMUUYECKUX peaklHil (pa3iokeHHe caxapa,
B3aMMO/JICHCTBUE CEPHOM KHCIIOTHI C XJIOPUIOM Oapusi, pas3lioKeHUE TUIAPOKCHIA
meau (1) npu HarpeBanuu, B3auMoIeMcTBUE XKele3a ¢ pacTBopoM conu menu (1II),
U3Y4YEHUE CIOCOOOB pPA3AEIICHHUsS CMECEl: C NMOMOIIBI0 MarHura, (PUIbTPOBAHUE,
BhITIAPUBAHUE, JUCTWUIAIMS, XpoMaTorpadus, MPOBEJACHHE OYUCTKU MMOBAPECHHOM
COJIM, HaONIOZEHHWE W  ONUCAaHUE  PE3yJbTAaTOB  TMPOBEJICHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMsSI MAacChl, CO3JIaHUE MOJEJEeH MOJEeKyI
(ILIapoCTEePKHEBBIX).

BaxHeilline npeacTaBUTE I HEOPraHMYECKUX BellecTB

Bosnyx — cmech ra3zoB. CoctaB Bo3ayxa. Kucimopos — aineMeHT u mpoctoe
BelecTBo. HaxoxneHue kuciaopona B mpuponae, (U3NUECKHe W XHUMHYECKHE
cBoiictBa (peakiuu ropeHusi). Oxcuabl. IIpumenenne kucnopoga. CrocoObl



MOJIYYeHHUS] KUCTOpoAa B JIA0OpPaTOpUH ¥ TPOMBIIUIEHHOCTH. KpyroBopot
KHciopoza B mpupoje. O30H — aIoTponHas MOAU(PUKALIMS KUCIOPOIaA.

TeroBoit >(pdeKT XUMUYECKON peakluu, TEPMOXMMHYECKUE YpPaBHEHMS,
DK30- M DJHJIOTEPMHUYECKHE DPEakUMu. TOIUIMBO: Yrosib M METaH. 3arpsA3HCHHE
BO3/yXa, YCWJICHHE NapHUKOBOTO 3P eKTa, pa3pylIeHue 030HOBOTO CIIOA.

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

MounspHblii 006EM Ta30B. PacdéThl M0 XUMUYECKUM YPABHEHUSIM.

dusnyeckue cBoMcTBa BOAbL. Boma kak pactBoputens. PacTBoOpbL
HacpllieHHbIE M HEHACBILIEHHBIE PAcTBOPBL. PacTBOPHUMOCTH BEHIECTB B BOJE.
MaccoBas 1o BemecTBa B pacTBOpe. XMMUYECKUE CBOMCTBA BOABI. OCHOBaHUS.
Ponp pacTBOpOB B mpuUposie M B KU3HU 4deioBeka. KpyroBopot BoAbl B IpUpOE.
3arps3HeHne NpUpOAHbIX BoA. OXpaHa U OYMCTKA MPUPOAHBIX BOJI.

Knaccudukanus Heopranndeckux coenuHenuil. Oxcuasl. Kiaccudukarus
OKCUJIOB:  cosieoOpasyroniue (OCHOBHBbIE, KHUCJIOTHbIe, aM(OTepHbIE) W
HeconeoOpasyomue. Homenknatypa okcuaoB. Pusznueckue M XUMUYECKHUE
CBOMCTBa OKCUIOB. [lonyueHne okCcuaoB.

OcHoBanus. Knaccudukauuss oCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HomeHknarypa ocHoBaHui. DPuU3NUECKME M XMMHYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHUM.

Kucnotsl. Knaccudukamus kucnor. Homenknatypa kucinor. Ousznyueckue u
XUMHUYECKHEe cBoicTBa KHCIOT. Psan aktuBHoctu MetamiaoB H. H. bekerona.
IlonydeHnne KuUCIoT.

Conu. Homenkiarypa cosieil. @U3n4YecKkre U XMMHUUYECKUE CBOWCTBA COJIEH.
[Tosyuenue coient.

['eHeTyeCKas CBA3b MEXKY KJIACCAMU HEOPTaHUYECKUX COETUHEHU.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIPENEIICHUE COJAEPKaHU KUCIOpOAa B BO3yX€, ITOIyYEHHUE,
coOupaHue, pacro3HaBaHWEe M M3YYEHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHE
B3aMMOJICMCTBUSL BEIIECTB C KHCIOPOJAOM H YCIOBHS BO3HHKHOBEHHS U
MpeKpallleHusl TopeHus (Mo)kapa), O3HAKOMJICHHME C O0Opa3laMu OKCHUIOB U
ONKCAaHUE HX CBOMWCTB, MOJy4YCHHE, COOMpaHUE, paCclO3HABAHME U H3YUYCHHE
CBOICTB BOJOpojAa (ropeHue), B3aumMojaecTeue Bojopoaa ¢ okcuaoMm meau (I1)
(BO3MOYKHO HCIIOJIb30BaHHUE BHUJIEOMATEpHAIOB), HabItOAeHHE 00pa3IloB BEIIECTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBAHHE OCOOEHHOCTEW PACTBOPEHHSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIIEHUE pPACTBOPOB C  OINPEIEIEHHOU
MacCOBOM J0JIell pacTBOPEHHOTO BEILIECTBA, B3aUMOJEHCTBUE BOJIbI C METAJLIAMU
(HaTpyeM ©  KaJubllMeM) (BO3MOXKHO HCIIOJB30BaHUE BHUIEOMATEpPHAJIOB),



UCCIIEJOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX KIJIACCOB,
HaOJII0/IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B pacTBOpax KHUCJIOT U ILEIO0Yel,
u3ydyeHue B3auMoeiicTBus okcuaa menud (II) ¢ pacTBOpoM cepHON KHUCIOTHI,
KHCJIIOT C METajulaMH, PEaKUHi HEUTpAIN3aly{, IOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHWM, BBITECHEHHE OJHOI'O0 MeTajula APYTMM M3 pacTBOpPa COJIA, PELICHUE
DKCIEPUMEHTAIBHBIX 3aJad II0 TeMe «BaXHeHIlne KiIacChl HEOPraHUYEeCKUX
COCIMHEHUI.

Iepuoanuyecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
iemenToB JI. W. MenpaeneeBa. Ctpoenne aTomMoB. XMMHYECKAs CBA3b.
OKHCIUTEILHO-BOCCTAHOBHUTE/IbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(DUKAMU XUMUYECKUX dieMeHToB. llonstue o
rpynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M LIEJIOYHO3EMEIbHBIE METaJlIbl,
rajJloreHbl, THEPTHBIE ra3bl). DJIIEMEHThI, KOTOpble 00pa3yroT aM(OTEpHbIE OKCHIbI
U TUAPOKCUBI.

Ilepuonnueckuit 3akoH. Ilepuoauueckas cucrema XUMUYECKUX IIEMEHTOB [l.
N.  MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOAHAs  (POPMBI
ITepuoanueckoit cuctembl xumudeckux sneMmeHToB . 1. Menneneesa. [lepuoabl
u rpynnbl. OU3UYECKUN CMBICI IOPSAAKOBOIO HOMEpa, HOMEPOB IEpHOJa U
IPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oronel. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aTOMOB TepBbIX 20 XHUMHUYECKHUX  DIIEMEHTOB
ITepuonnueckour cucremsl . M. MenneneeBa. XapakTepucTuka XUMHYECKOIO
AJIEMEHTA 10 €0 MOoJI0KEeHUIO B [lepnoanueckon cucreme /1. 1. Meneneesa.

3aKOHOMEpPHOCTH HM3MEHEHUS paJNyca aTOMOB XHMHMYECKHX DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIaM U IIEpUOAaMm.

3nauenue [lepnoanueckoro 3akoHa u [lepnoanyueckoi CHCTEMbl XMMUYECKUX
DJIEMEHTOB Ul pa3sBUTUA Hayku U npaktuku. JI. M. MenpaeneeB — yd€Hbl U
I'PaKIaHVH.

Xumuueckass cBs3b. KoBanmeHTHas (MOJspHass M HENOJSIPHAs) CBA3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucneHus.  OKHCIUTEIBbHO-BOCCTAHOBUTENIBHBIE  PEaKLUU.
IIponecchl OkucaeHns U BOCCTaHOBIEHN. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

u3ydyeHrue oOpa3loB BELIECTB METAJUIOB M HEMETAUIOB, B3aUMOJEHCTBUE
TMAPOKCUIA LMHKA C pacTBOpaMHM KHCIJIOT W IIEJIO0YE, NPOBEAECHUE OIIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropenue, peakiuu pa3ioKeHUs, COCTUHEHU).



Mexcnpeomemunie ceasu

Peanuzaiusa MeXNpeIMETHBIX CBA3CW MPU M3YYEHUM XHMHUU B 8 Kiacce
OCYILIECTBJISIETCS. 4e€pe3 UCIOIb30BaHUE KaKk OOIIMUX €CTECTBEHHO-HAYUYHBIX
MOHATUM, TAK U MOHSTUM, SIBIIIOMINXCS CUCTEMHBIMM ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAY4YHOTO [UKJIA.

OO01mue ecTeCTBEHHO-HAy4YHbIC MOHATHS: HAay4YHBIH (DaKT, TUIIOTE3a, TEOPHs,
3aKOH, AaHalu3, CHHTe3, Kiaccudpukanus, MNepPUOJIUIHOCTh, HaOIIOJACHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dus3nkKa: Marepusi, aTroM, OJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIIHI,
M30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJa, AJEKTPUYECKUN 3apsil, BEIIECTBO, TEIO,
00bEM, arperaTHoe COCTOSIHHUE BEIECTBA, ra3, PU3NUeCKHue BEIUYWHBI, €IUHUIIBI
M3MEpPEHUS, KOCMOC, TJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, onocdepa.

I'eorpadus: armocdepa, rumpochepa, MHUHEpadbl, TOPHBIE IOPOJIHI,
TMIOJIE3HBIE UCKOTIAEMbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BenrecTBo U XumMH4ecKasi peakuus

ITepronnueckuii 3akoH. [lepuoanueckas cucreMa XUMUYECKUX JIEMEHTOB [l.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHUHM CBOWMCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX IMEPUOJIOB, KaJMs, KalblUUs W HX
COCIMHEHUH B COOTBETCTBHHM C IIOJIOXKEHUEM »JJIEMEHTOB B Illepuoamueckoi
CHUCTEME U CTPOCHUEM MX aTOMOB.

CtpoeHue BelecTBa: BUIBI XUMHYECKOW CBA3U. THUIMBI KPUCTAIIMYECKUX
PEMETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAUINYECKON PEIIETKU U
BUJIa XUMHYECKOU CBS3U.

Knaccudukaiys u1 HOMEHKIaTypa HEOPraHWYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BENIECTB, OTHOCSIIMXCSA K Pa3JIMYHBIM KJlaccaM HEOpPraHWYeCKUX
COEMHEHUH, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Kiaccudukanys XUMHYECKUX PeaKIuii 10 pa3InYHbIM MpHU3HaKaM (TI0 YHCITY
M COCTaBy YYacTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(deKTy, o
W3MEHEHUIO CTENEHeW OKUCICHMUS] XUMHUYECKUX DJIEMEHTOB, MO 0OpaTUMOCTH, IO
Y4acTHUIO KaTaau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIIUU, TEPMOXUMUUYECKUE
ypaBHEHHUS.

[Tonarne o ckopocT XuMuU4yeckor peakiuu. [lonstue o0 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsITHEe 0 TOMOTeHHBIX M IeTepPOTCHHBIX
peakuusx. [lonstre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIIOIINE HA CKOPOCTh XWMHUYECKOW PEAKIMU M TOJOKEHUE XUMHUYECKOrO
paBHOBECHSI.



OKHUCITUTETPHO-BOCCTAHOBUTEILHBIE ~ PEAaKIUU,  DJIEKTPOHHBIM  OaiaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peaKkiuu. CocraBieHue YpaBHEHHI
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMA €  HCHOJIB30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopust 3IEKTPOIUTHUECKON JUCCOUALINN. DIEKTPOIUTHI U HEANEKTPOJIUTHI.
KaTtnonsl, aHnoHbl. MeXaHU3M JOUCCOLMALMM BELIECTB C PA3IUYHBIMU BUJIAMHU
xumMuuyeckon cBsizu. CreneHs guccoruanuu. CUIbHbIE U C1a0bIe SJIEKTPOIUTHI.

Peakuiun noHHoro oOMeHa. Y cinoBusi MPOTEKAHUS peaKuii HOHHOTO OOMEHa,
MOJIHBIE M COKpAIlIEHHbIE HMOHHBIE YypaBHEHHsS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAaHMHM U COJIe B CBET€ IPEJACTaBICHHH 00 dJIEKTPOJUTHUECKOM
nuccormanyu. KauecTBeHHbIE peakiui Ha MOHBI. [IoHATHE O TUAPOIIH3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJEIISIMU KPUCTAIMYECKUX PEHIETOK HEOPTraHMYECKHUX
BEIIIECTB — METAJUIOB M HEMeTauioB (rpadura U anMasa), CIO0KHBIX BEIECTB
(xJmopuma HaTpusi), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XMUMHYECKOW pEeakiuu
OT BO3JCHUCTBUS PA3NUYHBIX (PAKTOPOB, MCCIEAOBAHUE AIEKTPOINPOBOJIHOCTH
pacTBOpPOB BEWIECTB, IMpoLEcCa IUCCOLMALMU KHUCIIOT, IIEJIOYEed U COJIeH
(BO3MOXXHO  HCIIOJB30BAaHME BHUJEO MaTepUaliOB), TPOBEJIECHHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKM  TMPOTEKAHUS  pEeaKuu  HMOHHOro  OoOMeHa
(oOpazoBaHue oOcajka, BbIJCJICHHE Ta3a, OOpa3oBaHHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ NPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUi
(ropeHue, peakiuu pasziioKEeHHs, COSIUHEHUS), pacllO3HaBaHNE HEOPraHMYECKUX
BEIIECTB C TIOMOINBIO KAuYeCTBEHHBIX pEakIMil Ha HWOHBI, pEIICHUE
AKCHEPUMEHTAIBHBIX 3a]1a4.

HemeTayibl U MX coeIMHEHUS

OOmass xapaktepucTtuka TraloreHoB. (OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CTpoeHue U (U3MYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHUYECKHE CBOMCTBA Ha TMpPUMEPE  XJIOpa
(B3aMMOJCICTBUE € METaJUIaMH, HEMETaJUlaMH, IeJo4aMu). XJIOPOBOJIOPO/I.
ConsiHast KucCOoTa, XUMUYECKHE CBOMICTBA, IMOJY4YEHHE, MpUMEHEHue. JlelicTBue
XJOopa U XJIOPOBOAOPOJA HA OPraHU3M YEIOBEKA. BaxHenuine XJIOpUAbI U HUX
HaXOXJCHHUE B MPUPOJIE.

Oo6mas xapaktepuctuka 3meMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BEIIECTB — KUCJIOPOAa U Cephbl. AJUIOTPONHBIE MOIU(PUKAIIMN KUCTIOPOa
U cepbl. XuMudeckue cpoiicTBa cepbl. CepoBOJOpPOA, CTpOEHUE, (pU3nyeckue u
XuMu4yeckue cBorctBa. OKCHIBI CEepPbl KaK MPEICTABUTENIN KHCIOTHBIX OKCHJOB.
Cepnast kucnoTta, (Qu3Myeckue W XUMHYECKHE CBOMicTBa (0OmIMe Kak
NpEeACTaBUTENd Kjacca KHCIOT W crneuuduueckue). XUMUYECKHUE peaKiui,



JeXalue B OCHOBE MPOMBIIUICHHOTO CIOco0a TMOJNYyYeHHUS CEepPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucinoThel. Conu CepHOM KUCIOThI, KAYECTBEHHAsI peaKklus Ha
cynbdar-uoH. Haxoxaenue ceppl U €€ coeqUHEHUM B TpUpoje. XUMHUUYECKOEe
3arpsiI3HEHHE OKPYIKAIOIIEH Cpeibl COCIMHEHUSAMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHUE BO3/lyXa U BOJIOEMOB), CLIOCOOBI €T0 MPEeA0TBPAILICHUSI.

OO6mas xapaktepuctuka 3JeMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTENEHH OKHUCIEHHUA. A30T, paclpoCTpaHEHUE B MPUPOJE,
(du3nyeckue U XUMHYECKUe cBoiicTBa. KpyroBopot azora B npupoje. AMMHUaK, ero
bu3nYecKrue U XUMUYECKHEe CBOWCTBA, MOMyueHrue U npuMenenne. Coiu aMMOHHSI,
ux ¢pu3NUecKre U XMMUYECKUE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ mojiydeHue, (PU3NYeCKUe U XUMHUYECKHE
cBocTBa (0OIIME Kak TMPEACTaBUTENS Kjacca KHUCIOT U chenuduyeckue).
Hcnonp30oBaHWEe HUTPATOB M COJIEd aMMOHHS B KayeCTBE MHMHEPAIbHBIX
yaoopenuil. XuMrU4ecKoe 3arpsi3HEHHE OKPYIKarollel cpeibl COeTMHEHUIMH a30Ta
(KUCTIOTHBIE JOXIW, 3arpsi3HEHHWE BO3AyXa, MOYBBI M BoaoéMoB). Docdop,
ajioTponHeie Mogudukanuu Gocdopa, puznueckue M XMMHUYECKHE CBOWCTBA.
Oxcup docdopa (V) u dochopHas kuciora, Pu3ndecKue 1 XUMUIESCKHUE CBOMCTRA,
nostyuenue. Mcnoas3oBanue pocdaroB B kauecTBe MUHEPATBHBIX YI0OPEHUH.

OO6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCJIEHHUS.  YIJIEepoA,  aUIOTPOITHBIE
MOU(PUKAIINKA, PACTIPOCTPAHEHHE B MpuUpojae, (U3MYECKUE U XUMHUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopor yriepoaa B mpupojge. OKCuabl yriepoja, ux
dbuznyeckre W XUMHUYECKHE CBOWCTBA, JEWCTBHE HAa KUBBIE OPraHU3MBI,
MOJIyYeHUE U MPUMEHEHHUE. DKOJOTMYECKHe MpOOIEMBbl, CBA3AHHBIE C OKCHUIOM
yraepoga (IV), rumote3a T100aNbHOTO TMOTEIJICHUS KIWMaTa, MapHUKOBBIN
s dexT. YronbHas KuciaoTa U €€ coyu, ux GU3NUYecKrue U XMMHUYECKHe CBOMCTBA,
noixyuyeHue W npuMeHeHwe. KadecTBeHHass peakuusi Ha KapOOHAT-HOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEAUIMHE, MPOMBILUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHaUaNbHBIE MTOHATHUSL 00 OPraHUYECKUX BEIECTBAX KaK O COCAMHEHUSX
yraepojia (MeTaH, 3TaH, STUJIEH, alleTUIIEH, STaHOJI, TIMLUEPUH, YKCYCHAsl KUCIIO0Ta).
[IpupoaHble HMCTOYHUKK YIIEBOAOPOAOB (yroib, MNPUPOAHBIA Ta3, HEQPTH),
MPOAYKThI WX TepepaboTku (OEH3WH), UX POJb B OBITY U TPOMBIILIICHHOCTH.
[TonsiTue 0 GMOJIOrMUYECKH BaXKHBIX BEIIECTBAX: XKUPaX, OeIKax, yriaeBojax — U ux
pojii B JKM3HM UeJoBeKa. MarepuanbHOE €IWHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COETUHEHUM.

KpemHnii, ero ¢usnueckne ¥ XUMHUYECKHE CBOICTBA, TMOJIYyYCHHE W
npumeHenue. CoenuHeHus KpeMmHHs B mnpupone. OOmmue mnpeactaBieHus 00
okcusie kpemHus (IV) u kpemHueBoi kuciote. CUIUKAThl, UX HCIOJb30BAHUE B



ObITYy, B TIPOMBIIIUICHHOCTH. BakHelne CTpouTenbHbIe MaTepHallbl: KepaMuKa,
CTEKJIO, 1IEeMEHT, 0eToH, keye300eToH. [Ipobiembl 0e30MacHOro MCIOIb30BAHUS
CTPOUTEIBbHBIX MAaTEPUATIOB B TOBCEHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

M3YyUYEHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOM KHUCIIOTHI,
MIPOBE/ICHUE KAUEeCTBEHHBIX PEAKIMN Ha XJIOPUI-MOHBI U HAOJIO/IEHUE MTPU3HAKOB
WX TIPOTEKaHMs, OMBITHI, OTpakarolmue (PU3NYECKUEe M XUMHUYECKHE CBOWMCTBA
TaJIOTEHOB M MX COEJUHEHUN (BO3MOXHO MCIOJb30BaHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHHE C OOpa3lamMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMIICHHE C
oOpaziaMmu  ceppl H €€  COeQUHEHUsSIMU  (BO3MOXXHO  HCIOJb30BaHHE
BHUJICOMATEpUAIIOB), HAOJIOICHUE Mpollecca OOYIIIMBAaHUS caxapa IMoJj JACHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, MW3YyYEHUE XUMHUYECKHX CBOWCTB
pa30aBIEHHON CEPHON KHUCIIOTHI, MPOBEJACHNE KaYeCTBEHHON Peakluu Ha Cyib(art-
MOH U HaOJIOJieHHE TpHU3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3NYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COECIAUHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpasliaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOJyUYEHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB aMMMaKka, IPOBEJICHUE
KaueCTBEHHBIX PEAKIMHA Ha MOH aMMOHHUS U (ochaT-uoH U U3ydeHUE MPU3HAKOB
UX IPOTEKaHHUsl, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXHO WCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), W3YUYCHHE Mozenen
KPUCTAUIMYECKUX PEmETOK anmasza, rpadurta, QyepeHa, O3HAKOMIIEHUE C
poLIecCOM  aACOPOIMM  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM H
YCTPOMCTBOM NPOTUBOras3a, MojyuyeHue, cOOMpaHue, paclio3HaBAHUE U U3YUYECHHE
CBOICTB YIJIEKMCJIOTO ra3a, MpOBEJICHNE KaYyeCTBEHHBIX peakUuid Ha KapOOHAT U
CUIMKAT-UOHBl W HW3YYE€HHE MPU3HAKOB WX MPOTEKAHUS, O3HAKOMIIEHHE C
MPOAYKIMEN CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIBHBIX
3az1a4 1o reme «BakHelIe HeMeTalIbl 1 UX COSIUHEHUS).

MeTajibl 4 MX COCAUHEHMSI

OO0mmas xapakTEePUCTHKAa XUMHUECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxeHus B llepumomgmyeckon cucreme xumudeckux osnemeHToB J[. .
MeHnneneeBa n ctpoeHus atoMoB. CtpoeHne MeTamioB. Mertaimnyeckas CBs3b U
METAUIMYECKAST ~ KPUCTAUIMYECKAs  PEmIETKA.  OJNEKTPOXMMHUYECKMM  PAL
HampspKeHU MeTaiioB. dusndyeckne U XMMUYECKHE CBOMCTBA MeTauioB. O0miue
crocoObl mosydeHus: MeTaioB. [loHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTajb, YyTYH, IIOPATIOMUHHM,
OpOH3a) ¥ UX IPUMEHEHHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XUMHUYECKHUX
sanemeHToB /. M. MenzaeneeBa, cTpo€HUE UX aTOMOB, HaXOXKJIECHHE B IPUPO/IE.
dusnyeckre U XMMUYECKUEe CBOMCTBA (Ha mpumepe HaTpus U Kaius). OKCUabl U



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

[IlemouHO3EMENBHBIE METAIBI MArHMM W KaJdbLMi: TOJIOXKECHHUE B
Ilepnognueckor cucreMe xumudeckux sneMeHtoB JI. . Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJAeHUE B Ipupoae. PU3nyecKrue U XMMUYECKUE CBOMCTBA MATHUS
W Kanplusa. Baxseime coenuHeHHs Kajblus (OKCUZ, THUIAPOKCHI, COJIN).
’KéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJIFOMUHUN: TIOJI0KEeHUE B [leproinueckor CUCTEME XUMUYECKHUX JJIEMEHTOB
. N. MengneneeBa, CTpOEHHUE aToMa, HaxOXIEHHUE B Ipupoae. Pusnyeckue u
XUMHUYECKHE CBOMCTBA alMtOMUHUA. AM]OTEpHbIE CBOMCTBA OKCHUJIA U TUIIPOKCUAA
AITIOMUHUSL.

Kenezo: nonoxenue B [lepuognyueckoit cucreMe XUMAYECKUAX 3JIEMEHTOB /.
N. MenneneeBa, CTpo€HHE aToMa, HaxXOoXJIeHUE B npupone. Dduszuueckue u
XUMHUYECKHE CBOMCTBA xkene3a. OKCuIbl, THAPOKCUIBI U conu xkenesa (11) u sxenesa
(I1T), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAJIOB W CIUIABOB, HX (PU3NYECKUMH
CBOICTBAMH, M3yUYE€HHE  PpE3YyJbTAaTOB  KOPPO3UU  METAIOB  (BO3MOXHO
WCIIOJIb30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJOM (BO3MOXHO HCIIOJIb30BAHUE BHUIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, IPOLECCA TOPEHHUS KEJNE3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJNB30BAaHHWE  BHAEOMATEpPHANOB), MPHU3HAKOB  MPOTEKAHMS
Ka4ECTBEHHBIX PEAaKIIMi HAa MOHBI: MArHUS, KAJIbIUS, aIIOMUHUSA, [IUHKA, XKeJe3a
(IT) u xeneza (II1), meau (1), HabmroaeHUE U ONMKCaHUE MPOLIECCOB OKpAIIMBAHUS
IUJAaMEHH MOHAaMU HATpUsl, Kaluig ¢ KalblUs (BO3MOXHO HCIOJIb30BAHHE
BUJIEOMATEPUAIIOB), UCCIIeIOBaHNE aM(OTEPHBIX CBOMCTB T'MIAPOKCHIA ATTFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEIICHUE SKCIIEPMMEHTAIbHBIX 3a]a4 1o TeMe «Baxkneimue
METaJUIbl U KX COCTUHEHUS.

XuMus M OKpYKAOLIAA cpeaa

BemecTtBa u maTepuanbl B IOBCEIHEBHOM >KM3HHM yesnoBeka. besomacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMHUUYECKUX peakiuii B ObITy. [lepBas momoips mpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XHUMUYECKOE 3arps3HEHHE OKpY’Kawlled cpeabl (MpeaenbHas J0mycTUMas
KOHIIEHTpalus Beuects, nainee — [1JIK). Poib XuMuM B pelIeHUH 3KOJIOTHYECKUX
npooIeMm.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIIaBbl METAJLIOB, TOJIUMEPHBIC
MaTepHab).



Mexcnpeomemunie ceasu

Peanuzanus MeXnpeIMETHBIX CBsI3ed INPHU H3YYEHHH XUMHUHM B 9 Kjacce
OCYILIECTBJISIETCS. 4e€pe3 UCIOIb30BaHUE KaKk OOIIMUX €CTECTBEHHO-HAYUYHBIX
MOHSATUM, TaK U TOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH JIJIs1 OTAECIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mue ecTeCTBEeHHO-HAay4YHbIC TMOHATHS: Hay4HbIA (DaKT, THUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTEe3, Kilaccupukamus, MepUOAUYHOCTh, HAOIIOJEHHUE,
AKCHEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHHUE, MOJENb, SBJICHUE, MapPHUKOBBII
s peKT, TEXHOIOTHS, MaTePHUAIIBI.

dusnka: MaTepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUNU 3apsj]l, MPOBOJHUKH,
MOJYNIPOBOJHUKH, JUANEKTPUKH, (POTOAIEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BEUIECTBA, ra3, paCTBOP, pACTBOPUMOCTb, KPUCTAIIINYECKAS
peméTka, CIiaBbl, (PU3UYECKHE BEIMYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMHYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COJIHIIE.

buonorusi: ¢orocuHTes, npixanue, OuMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yA00pEeHHUsI, MUKPORJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHbBIE BEIIECTBA.

I'eorpadus: armocdepa, rumpochepa, MUHEpadbl, TOPHBIE IOPOJIHI,
MOJIE3HBIE UCKOMAeMBbIE, TOTUIUBO, BOJIHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3yJIbTaThl OCBOGHHUS IMPOTpaMMbl OCHOBHOTO  OOIIETro
oOpa3oBaHUs JOCTUTalOTCs B XOJi€¢ OOyYEeHHs] XUMUU B €IUHCTBE y4eOHOH H
BOCIIUTATEJIBHON JIEATEIIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMUA POCCUMCKUMU
COLIMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSMH, IPUHATHIMUA B
OOIIECTBE MpaBUJIaMW U HOpPMaMHU IMOBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOIO3HaHUs, CAMOPA3BUTHUS U COLIMATIM3AIMN O0YYarOIINXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPAXalOT  T[OTOBHOCTh  OOYyYarolIUXCs
PYKOBOJACTBOBATbCA CHUCTEMOM TO3WUTHUBHBIX LIEHHOCTHBIX OpHWEHTAUMHd U
pacuIMpeHUe ONbITa AESITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) mnaTpHMOTHYECKOr0 BOCIMTAHUA:

LIEHHOCTHOI'O OTHOWIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAy4yHOMY HACIEIUI0, TMOHMMAaHHs 3HAYCHHUS XUMHUYECKOW HAyKH B KU3HHU
COBPEMEHHOIr'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW HH(pOpMALUEH O
MEPENOBBIX JOCTUKEHUAX W OTKPBITHUSAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOIICTBE MHUpa U OOIIECTBA;

2) rpaskaaHCKOr0 BOCIIUTAHUS:

OPEACTABICHUS O COLMAJIbHBIX HOpPMax M MpaBUiIaX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHMKAaTUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIENOBATENbCKOW, TBOPYECKOM M JAPYTHX  BHJAX
JeSITeIbHOCTH, TOTOBHOCTHM K Pa3sHOOOpPA3HON COBMECTHOM JEATENBHOCTH IPHU
BBITIOJITHEHUM y4EOHBIX, I103HABATENIbHBIX 3aJ]]a4, BBINOJIHEHUM XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMIIEHUS K B3AMMOIIOHUMAaHUIO
M B3aUMOIIOMOIIM B TpoLEecce I3TOW Y4yeOHOM JeATEeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEJACHUE M INIOCTYNKH CBOMX TOBAapULIEH C IO3ULHHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUIM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

MHPOBO33PEHYECKHUE TIPEJCTABICHUS O BEIIECTBE M XMMHMYECKOM PEAKLNH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKU U COCTaBJIAIOIIME
OCHOBY JIJII IOHUMAaHUSI CYIIHOCTH HAay4YHOW KapTHUHBI MHpa, MpEJCTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOJIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOJHOM CPEJION, O POJIM XUMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA IOJIy4YEHHUE HOBBIX 3HAHUM IO
XUMHUHM, HEOOXOIUMBbIE Jisi OOBACHEHHsS] HaOII0JIaeMbIX IPOIIECCOB M SIBJICHUM,
MO3HABATEIbHON, MH(POPMAIMOHHON M YUTATEIbCKOW KYJIbTYphbl, B TOM YHCIIE
HABBIKOB CaMOCTOATENbHOM pabdoThl C y4eOHBIMHM TEKCTaMH, CIPaBOYHOM



JUTEPATYPOU, JIOCTYMHBIMU TEXHUYECKHUMH CpEJACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpEC K OOYyYEeHHMIO M TMO3HAHUIO, JI0003HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €aMOOOpa3OBAaHMIO, MPOEKTHOW U  HCCIENOBATEIIbCKOU
NESATETPHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH W YPOBHS OOYyYECHHS B
JTaJIbHEHIIIEM;

4) popMupoOBaHMSs KYJbTYPHI 310POBbSI:

OCO3HAHUE IICHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKH Ha 3J0pOBbIA 00pa3 »W3HU, OCO3HAHUE MOCIEJICTBHI U
HEMPUATUE BPEIHBIX MPUBBIYEK (YHOTPEOIICHUS AIKOTOJIs, HAPKOTUKOB, KypEeHHSI),
HEOOXOJMMOCTH COOJIIOJIEHUsI TpaBwil O€30MacHOCTH TNpH  OOpalleHuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PeaIbHOM KU3HU,

5) TPyA0BOr0 BOCIIMTAHUSA:

MHTEPEC K MPAKTHUYECKOMY M3yUYeHHUIO Tpodeccuil U Tpyaa pa3auyHoro poja,
YBOKECHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATETbHOCTH, B TOM 4YHCJE Ha
OCHOBE NPUMEHEHHS TPEJAMETHBIX 3HAHUW MO XUMHUU, OCO3HAHHBIM BBHIOOP
WHMBUyAIbHON TPAEKTOPUU MPOJIODKEHHS 00pa30BaHUs ¢ yUETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHanbHOM NeATeIbHOCTH U Pa3BUTHS HEOOXOUMBIX YMEHUH,
TOTOBHOCTb aIallTUPOBATHCA B MPOPECCUOHAIBHOM CPEJIE;

6) 3K0J10rH4eCKOro0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIe KAaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIlIeCTBOBAHMS, IOHMMAaHUE LIEHHOCTH 3J0pPOBOTO U
Oe3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3znyecKkoMy M TCHUXHYECKOMY 3JI0pPOBBIO, OCO3HaHHE IIEHHOCTH COOJIOICHMUS
npaBuiI 0€30MAaCHOTO MOBEJEHUS ITPU paboTe C BEIIECTBAMM, & TAKXKE B CUTYyaIUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJYy4YaeMble MPU U3YYECHUU XUMUHU, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOILIEH MPUPOJHON CPENOH, I MOBBILICHUS
YPOBHSI  DKOJOTUYECKOM  KyJNbTYpPhl, OCO3HaHUS TJ00aJbHOTO  Xapakrepa
AKOJIOTUUECKUX TMPOOJEeM M IMyTed WX pelIeHUs] MOCPEJCTBOM METOJ0B XHMUH,
HKOJIOTUUECKOTO MBIIJICHUS, YMEHUSI PYKOBOJICTBOBAaThCSA UM B MO3HABATEILHOM,
KOMMYHHMKAaTUBHOW U COLMAIIBHON IIPAKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanmpeAMETHBIX pe3yJIbTAaTOB BBIJEISIOT 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 3HaHUHN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEIIOCTHOU



HAyYHOW KapTHUHE MHpA, U YHUBEpCAIbHbIC yueOHbIe NeiCcTBUS (TT03HABATEIBHEIE,
KOMMYHUKATHUBHBIC, DPETYJISITHUBHBIE), KOTOpPhIE 00€CIEeUnBAIOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYILECTBJICHHUIO Y4eOHOM
JIEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE y4eOHbIe 1eHCTBUS

Ba3oBble JJoruuyeckue JelicTBUA:

YMEHHSI HCIOJB30BaTh MPHUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHHUHU
3HAHUM: PACKPBIBATh CMBICI XMUMHUYECKUX MOHITUN (BBIIETSATH UX XapaKTEpPHBIE
MPU3HAKH, YCTaHABIMBAaTh B3aUMOCBSA3b C JIPYTMMHU MOHSITHUSMH), UCIIOIb30BaTh
MOHATHS JIJIs1 OOBSICHEHUST OTJENbHBIX (PAKTOB U SIBIICHUMN, BHIOMpATh OCHOBAHUS U
KpUTEpUU IS KIacCU(PUKAIMM XMMHYECKUX BEIIECTB U XUMHUYECKUX PEaKIUi,
YCTaHABJIMBATh MPUUYUHHO-CIEICTBEHHBIE CBSI3U MEXAY OOBEKTAaMU H3YyUYEHUS,
CTPOUTH JIOTUYECKUE PACCYXACHUS (MHAYKTUBHbBIC, I€TyKTHUBHBIE, [0 aHAJIOTHN),
JIeJIaTh BBIBOJIbI M 3aKJIFOUYEHUS;

YMEHHME TMPUMEHSATH B TIpoOIlecCe TMO3HAHMUS TOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIE) MO/, UCTIOIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIC TIPEICTABICHUS —
XUMUYECKUH 3HAaK (CHUMBOJI 3JIEeMEHTa), XuMudeckas (opmylia U ypaBHEHHE
XUMUYECKON peaKIUuu — MPHU PEIICHUN y4eOHO-TM03HABAaTEIbHBIX 33/1ad, ¢ YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBIABISTL U XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XUMUYECKHX BEIIECTB U XMMUUYECKUX PEAKIIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CIEJICTBEHHbIE CBSI3U |
MPOTUBOPEUHS B U3yUaeMbIX MPOIIECCAX U SBJICHUSIX.

Ba3oBble uccienoBarebckne JeCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B KAay€CTBE HHCTPYMEHTA
MO3HAHUA, a TaKXKe B KauyeCcTBE OCHOBBI i (DOPMUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE NMPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MpUOOpPETEHUE OMbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMU U MPOBEIACHUIO
YYEHUYECKUX HKCIEPUMEHTOB, YyMEHUE Ha0II0JaTh 3a XOJOM IMpolecca,
CaMOCTOATENBLHO MPOTHO3UPOBATh €ro Pe3yJsbTar, PopMyIHpPOBaThH 000OIIECHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUSI, COCTABIISATH OTUYET
0 MpOJIeTTaHHOM padore.

Pabora c undopmanueii:

yMEHUE BBIOMpaATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IUYHBIX BUIOB U (POPM Mpe/CTaBICHUS, TTOTYyYaeMyl0 U3 pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOTO COAEpP)KAHUS, CIPaBOYHBIC
nocoOusi, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



yMEHHE MPUMEHITh Pa3IUYHbIE METOJbl M 3allpoChl NMPU MOUCKE U OTOOpE
uH(OpPMAIIMM U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX [JISl BBITTOJIHEHHUS
y4eOHBIX U TIO3HABATEIbHBIX 3a/1a4 OMPEACIEHHOTO TUTIA, TPHOOPETEHUE OMbITA B
o0acTi HCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHUH,
OBJIaZICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BaHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATEIFHO BHIOMPATH ONTUMANBHYIO (POpMY TpeacTaBieHust nHGpopMauu u
WUTIOCTPUPOBATh pEIIaeMble 3aJaddl HECJIOXHBIMA CXEMaMH, JharpaMMaMH,
apyrumu popmamu rpadvki 1 UX KOMOMHALUSAMY;

yMEHHE HCIOJb30BaTh M AaHAJU3UPOBAaTh B Ipolecce ydyeOHOW u
UCCJIEIOBATENLCKON JEATENHHOCTU MH(OPMAIUIO O BIUSHUU TPOMBIIUIEHHOCTH,
CEeNIbCKOTO XO3SiCTBa W TPAHCIOPTa HA COCTOSIHHE OKPYIKAIOIICH TPUPOTHON
CpeIbl.

KoMMyHnKaTHBHBIE YHHBepPcaIbHbIe YueOHbIe el CTBUS:

yMEHHUSI 3a/laBaTh BOMPOCHI (B XoJie Auanora W (Wiau) JUCKYCCHM) IIO
CyHmIeCTBY  OOCyXgaemMoil  Tembl, (OPMYIUPOBATH CBOM  MPEIJIOKCHHUS
OTHOCHUTEIHFHO BHITIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHHsSI ~ IPEICTaBNIATh  MOJY4YEHHbIE  pe3yJbTaThl  [O3HAaBATEIbHOU
JESATEIPHOCTM B YCTHBIX W TMHCHBbMEHHBIX TEKCTaxX; JeiaTh MPE3CHTAILNIO
pe3yIbTAaTOB BBIMOJHEHUS XHMHUYECKOTO JKCTIepUMEHTa (J1abopaTOpPHOTO OIBITA,
1ab0paToOpHOIl pabOThI O UCCIIEIOBAHUIO CBOMCTB BEILIECTB, yU€OHOTO MPOEKTA);

yMEHHsI y4eOHOr0 COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATENILHON M HCCIIEIOBATENIbCKOM  JEATEIbHOCTH  MpU  PEHICHHUH
BO3HUKAIOMIUX MPOOJIEM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COTJIACOBAHHMS
no3unuii (00CyXIeHusi, OOMEH MHEHHUSMH, «MO3TOBBIC HITYPMBI», KOOPIUHAIIHS
COBMECTHBIX JIEWCTBUM, ONpEJENeHHEe KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryjsiTuBHbIE YHUBepPCAJIbHbIE YUeOHbIEe AeiicTBHUS:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh e ACSITeNbHOCTH, IUIAHUPOBATD,
OCYILIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
JeATEeIIbHOCTh, BBIOUpaTh Hanbosee F3(hPeKTUBHBIE CIIOCOOBI pPeIIeHUsT YIeOHBIX U
MO3HABATEeNbHBIX 3a7a4, CaMOCTOSTENbHO COCTAaBIATh WM KOPPEKTHPOBAThH
IIPEVIOKEHHBIA AJITOPUTM  JIEWCTBUWA TP BBINOJHEHWHM 33JaHUA C YYETOM
MOJyYEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEILIECTBAX M PEaKLHUsX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBICHHON LEIH, YMEHHE
UCTIONb30BaTh M aHATTM3UPOBATh KOHTEKCTHI, IPe/jIaracMbie B yCIOBUH 3aJaHUN.

IMMPEJMETHBIE PE3YJIbTATbI

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



JecTBUH, crnenuduUecKue JIsd TIPEAMETHON 00macTu  «XHUMHS», BHJIBI
JEATEIbHOCTH IO  IOJYYEHHIO HOBOTO  3HAHUA, €ro HWHTEpIpeTaluH,
peoOpa30BaHUI0 U TPUMEHECHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYAIIHSX.

K xoHiy 00yuenus B 8 kjiacce rnpeaMeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIIMXCS YMEHUH:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMMHWYECKHX MOHSATHUW: aTOM, MOJIEKYJa,
XUMHYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CJIO0KHOE BEIIECTBO, CMECH
(oHOpOHAS M HEOAHOPOHAs), BaJIGHTHOCTb, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO AJIEeMEHTa B COSMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHUE, COJIb, SJIECKTPOOTPUIATEIBHOCTh, CTENEHb
OKHCIICHUS, XUMHUYECKasl peaxkius, KiacCu(PUKaius peakiuil: peakiuu
COCIMHEHUS, PEAKIUU Pa3J0KEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHUE PEaKIIUU, TETUIOBOM (P(HEKT peakinu,
SIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHasi OpOuTalb, PAaAUYC
aToMa, XUMHUYECKasi CBs3b, MOJSPHAS W HEMOJISIpHAs KOBAJICHTHAS CBS3b,
WOHHAs CBs3b, MOH, KATHOH, aHWOH, PAacTBOpP, MAcCOBas JI0Jsl BEIIECTBA
(mporeHTHAs! KOHIIEHTpAIs) B pacTBOPE;

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

e HCIONB30BaTh XHWMHYECKYIO) CHUMBOJHMKY JUIsI COCTaBJICHHS (HOPMYT
BEILECTB U YPABHEHUI XUMUUYECKUX PEAKLINIA;

e OIpeeNsATh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COETUHEHMSX,
CTENEHb  OKUCIEHMS  DBJIEMEHTOB B  OWHApHBIX  COEIUHEHUSX,
MIPUHA/JIEKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHUJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPTraHUYECKUX COCAMHEHUSX;

e packpbiBaTh cMbIch llepuomnueckoro 3akona [J[. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWMCTB
XUMUYECKUX JJIEMEHTOB OT UX MOJOKeHUs B llepmoamueckoi cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTraipo;

e ONUCHIBATH W XapakTepus3oBaTh TaOMMuHYO Qopmy Ilepuoguyeckoit
CUCTEMBbl XMMHMYECKHUX DJJIEMEHTOB: pa3iIu4aTb MOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», Mansie u
OOJIbIlIME TEPHUOJbI, COOTHOCUTh OOO3HAUCHMS, KOTOpPhIE HUMEIOTCA B
tabmuie «llepmomuueckas cucrtemMa XuMmudeckux diemeHToB J[. U
MeHneneeBa» C UHCIOBBIMH XapaKTEPUCTUKAMH CTPOECHUSI aTOMOB



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

KJIacCU(DUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKHE PEaKIuu (TI0 YUCIY U COCTaBY yYaCTBYIOIIMX B PEaKIIUU
BEIIIECTB, MO TEIUIOBOMY (D deKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIHME XMMHYECKHE CBOWCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAsl ONTUCAHUE IMPUMEpaMU MOJIEKYIIIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MIPOTHO3WPOBATh CBOWCTBA BEIECTB B 3aBUCHUMOCTH OT MX KaUYE€CTBEHHOTO
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUS XUMHYECKUX TMPEBpaAIIEHUN B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSAPHYI0O W MOJSIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JIOJNIO XHUMHUYECKOTO »JJjeMeHTa 1o Qopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUUYECKON PEaKIINU;

MIPUMEHSATh OCHOBHBIEC OIEPAIlH MBICITHTEILHON JESTEIHPHOCTH — aHAJU3
U CHHTE3, CpaBHEHHE, 00OOIICHHEe, CHCTeMaTH3aIuio, KiIacCHU(HUKAIIHIO,
BBISIBJICHUE TPUYUHHO-CJIEICTBEHHBIX CBS3€H — Il M3Y4YEHUS CBOMCTB
BCIIECTB M XHWMHUYECKMX pEaKIMi, EeCTCCTBEHHO-HAYYHBIC METO/IbI
MO3HAHUSI — HAOIIOJIEHUE, U3MEPEHUE, MOJICTMPOBAHUE, HKCIEPUMEHT
(peaJibHbBI U MBICIICHHBIN );

ClieloBaTh  NpaBWJIaM  TOJIb30BAaHUS ~ XMMHYECKOM  TOCYJI0oN U
7a00paTOpHBIM  O0OpYJOBaHMEM, a TakXKe IpaBWIaM OOpaIlleHHUs C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU TI0 BBIMIOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB TI0 TMOJIYYEHUI0O U COOMpPaHUIO
ra3oo0pa3HbIX BeIlecTB (BOJAOpPOAA U KHCIOPOJa), MPUTOTOBICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JOJIEW paCTBOPEHHOTO BEILECTBA,
IUIAHUPOBAaTh W MPOBOAWTH  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C TTIOMOIIBIO HHINKATOPOB
(;makmyc, dheHondTanenH, METHIIOPAHXK U APYTrue).

K koHIy oOyuenus B 9 kjacce npeIMeTHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYYAIOIIMXCA YMEHUM:

PaCKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKUX IOHATHUH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTHOH, AHHMOH, IIPOCTOE BEIIECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHUS, XUMUYECKasl peaKlysi, XUMUYECKasi CBs3b, TEIIOBON 3(PexT
peakuuu, MOJb,  MOJISIpHBIE ~ 00BEM,  pPacTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTBI, SJIEKTPOJIMTHYECKAS] JUCCOLMALINA, PEaKUUH HOHHOIO
oOMeHa, Karaau3arop, XUMHUYECKOE paBHOBECHE, oOOpaTumble U



HEOOpaTUMbIE pPEaKIMH, OKHUCIHTEIbHO-BOCCTAHOBUTEIIbHBIE PpEaKIINH,
OKWCIIUTENIb,  BOCCTAHOBUTENb, OKHUCJIEHWE W  BOCCTAHOBJICHHE,
ajutoTponusi, aMm(pOTEpHOCTh, XUMHYECKas CBiI3b (KOBaJICHTHas, MOHHAS,
METAJIMYECKasi), KpPUCTAJUIMYECKAass peHIETKa, KOPpO3Usi METaJUIOB,
CIUIaBbl, CKOPOCTh XHMHWYECKOM PpEaKUHUH, NPEAEIbHO JIOMyCTUMAas
koHueHnrtpanus [TJIK BemecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX TOHATHH W
MIPUMEHATH T MOHATHUS IPHU OMIMCAHUU BEIIECTB U UX MPEBPALLICHUN;
WCIIOJIb30BAaTh XUMHUYECKYI0O CHMBOJIMKY JUI COCTaBleHUS (HOpMyI
BEILECTB U YPABHEHU XUMHUUYECKUX PEAKLINIA;

ONpPEAEATh BAJICHTHOCTh U CTEIEHb OKUCIECHUSI XUMUUECKHUX 3JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OTpPENIEIEHHOMY KJIACCY COEMUWHEHUW 1o ¢opMmyriaMm, BHUI XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, MOHHAs, METANIMYECKas) B HEOPraHUYECKHX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAacTBOPax HEOPraHWUYECKUX COCAUHEHHM, THUIl KPUCTAJUIMYECKOU
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci llepuomnueckoro 3akonHa [[. WM. MenngeneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIHWCHIBAaTh M XapaKTEPU30BATh
Tabnuuynyto Gopmy Ilepuoandeckoit cCUCTEMbl XUMHUUYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUSA «TJaBHas mnoarpymma (A-rpynma)y u «moOodHas
noarpynmna (b-rpymnma)», Maneie u OoJiblliM€ TMEPHOJIbI, COOTHOCHUTH
0003Ha4YeHUsl, KOTOpPhIE MMEIOTCS B TMEPUOJAUYECKONW Taliuie, ¢
YUCIIOBBIMM  XApPAaKTEPUCTHKAMU  CTPOCHHSI  aTOMOB  XHMHWYECKUX
AJIEMEHTOB (COCTaB W 3apsia  sijapa, oOIee YHCIO JJICKTPOHOB U
pacmpeneieHue WX 10 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHUE
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCJWHECHUU B
npeenax MaJIbIX MEPUOJIOB U TIIABHBIX MOATPYIII C YYETOM CTPOCHUS HX
aTOMOB;

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

XapaKTepu3oBaTh (OMUCHIBATH) OOLIME M CHEIUPUYECKUE XUMUYECKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, IMOJITBEPKAAs OIMHCAHUE
MpUMEPAMHA MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKIU;

COCTaBJSAITb YPAaBHEHUS JJIEKTPOJUTHUYECKOW JUCCOLUMALMU  KHCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPAaBHEHUS PEAKIIMKA HOHHOIO



oOMeHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIONUX CYIIECTBOBAHUE
TeHETHUYECKOM CBSI3U MEXK/y BEIIeCTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX — PEaKITUit
MOCPEACTBOM COCTaBIIEHHS 3JIEKTPOHHOTO OanaHca dTHX PEaKIIHii;
MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAHHUS XUMHUYECKUX IMPEBPAIlCHU B Ppa3IMYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSPHYI0O W MOJSIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JIOJNI0O XHUMHUYECKOTO »JJeMeHTa 1o Qopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUUYECKON PEaKIINU;

coON0JaTh  MpaBUja  IOJIB30BAHUS  XMMUYECKOM  MOCYyIOM U
nabopaTopHbIM  00OpYy/IOBaHHMEM, a TakKe TmpaBwiIa OOpareHus ¢
BEIIECTBAMU B COOTBETCTBUUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TOIYYEHUI0O WU COOMPAHHUIO
ra3000pa3HbIX BENIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  PEaKIUM, TOATBEPKIAIOIMINE  KAYeCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIECTB: PACIIO3HABATh OMBITHBIM MyTEM XJIOPHUI-, OPOMHU/I-,
noaua-, kapObonat-, ¢ocdar-, cuUiIUKaT-, CyJbdaT-, THAPOKCHUI-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PaCTBOpPaX HEOPTAHUUYECKHUX BEIECTB;

MPUMEHSTH OCHOBHBIE OINEPAIlMU MBICIUTEIbHON JESTEIbHOCTH — aHau3
U CHHTE3, CpaBHEHHE, O0O0O0OIIEeHHe, CHUCTeMaTU3alNI0, BBISIBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBS3€H — ISl M3YYCHHS CBOMCTB BEIIECTB W
XUMHUYECKUX PEAKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHUE, MOJEIMPOBAHUE, IKCIEPUMEHT (peasibHbId U
MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosan4yecTBo 4acoB
Ne HanmMeHoBaHMe pa3feoB U DJIeKTPOHHBIE (HU(POBHIE)
KoHTpoJbHbIe IIpakTHyeckune
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pa3nen 1. [lepBoHavabHbIe XMMUYeCKHE MOHATHSA
Xumusi — BaxkHast 00J1acTh
L1 €CTECTBO3HAHUS U 5 ) bubmmoreka [IOK
) MPAKTUYECKOU €SI TEIbHOCTH https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BemecTBa 1 xumudeckue 15 | bubmuoreka [JOK
' peakunu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pa3nen 2. BaskHeiilune npeacTaBuTe I

HEOPraHnvIeCKUuX BeUIECTB

21 Boznyx. Kucnopon. Ilonstue 6 bubnuoreka LIOK

' 00 oxcruaax https://m.edsoo.ru/7f41837¢
9 Bonopoa. Ilonsitue o kuciorax 2 1 but6mmoreka [IOK

' H COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 00 5 | | bub6mmorexa [IOK

) OCHOBAHMSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIC KJIaCCHI 1 | | bubmuoreka [JOK

' HEOPraHWYECKUX COCIMHEHUIN https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Pasnen 3. llepuoanueckuii 3axon u Ilepuoanyeckas cucrema xumudeckux 3iemeHToB /. U. MenaeneeBa. CTpoeHHne aToOMOB.

Xumnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbLHbIE pPeaknuu



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

[Tepuonuueckuii 3aKOH U

31 [Tepuoanueckas cucrtema 7 bu6mmorexa [IOK
XUMHYECKUX djieMeHToB /I, 1. https://m.edsoo.ru/7f41837¢
MenaeneeBa. CTpoeHue aToma

- )éI/IMI/IquKaSI CBSI3b. BuGmorexa LIOK

' KHCTHTEBHO 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIILHBIE PEAKITUN
Hroro mo paszery = Eﬁiﬁfﬁggﬁm 837c
PesepBHOE Bpemst 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HauMeHoBaHue pa3/iejioB U TeEM (uudpoBble)
Ne ni/m P KonTpouabHbl IIpakTHyeckue op
NMPOrpamMMmslI Bcero o0pa3oBaTe/bHbIE
e padoThI padoThI
pecypchl
Pa3nen 1. BemecTBo M XMMH4YeCKHe PeaKkunu
L1 [ToBTOpeHue u yroyOnenue 3HaHUN 5 1 bub6mumorexa LIOK
' OCHOBHBIX Pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuorexa [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEKTPOUTHYECKAsT JUCCOLMAIIHSL. 2 | 1 bubnmoreka [JOK
' XVMUYECKHE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTasibl M X cOeIMHEHUS
21 OO01m1ast XxapaKTepUCTHKA XUMUYECKHX 4 1 bubnuorexa LIOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas XxapakTepuCcTHKa XUMUYECKUX
2.2 snemeHToB VIA ninel. Cepa u eé 6 Bubmmorexa [IOK
’ TPYHTBL 6P https://m.edsoo.ru/7f41a636
COEIMHEHHUS
OO61as xapakTepucTHKa XUMUYECKUX
2.3 anemMeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 brbmorexa [OK
) PYTHTBL ’ p https://m.edsoo.ru/7f41a636
COETMHEHMS
OO6m1ast XxapakTepruCTUKa XUMUUECKHUX
2.4 aneMeHToB [VA NIbl. YTIEpoa u 8 1 2 bubmmorexa [IOK
' . Py ' poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEIUHEHUS



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

Hroro no pazgeny

25

Pa3sngena 3. Mera/LiIbl M X COeIMHEHUSA

. bu6mmoreka [IOK
3.1 Obmwie cBoficTBa METaIIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxueiimue MeTamibl 1 UX COEIUHEHUS 16 hitps://m.cdsoo.rw/7f412636
Hroro no pazgeny 20
Pazgea 4. Xumus U OKpyKamomas cpeia
4.1 BemectBa 1 MaTepuaisl B XKU3HU YEJI0BEKA 3 bubmorexa LHOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PezepBHOE BpeMst 3 bubmmorexa TIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM TPOT'PAMMBI

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHus

1

ITo Teme: <<H€pBOHa‘-IaJIBHBI€ XUMHNYCCKHUEC ITIOHATHUA»

1.1

pacKphlBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TIOHATHH: arom,
MOJIEKYJIa, XHMHUYECKHH JJIEMEHT, NIPOCTOE BEIIECTBO, CIOXHOE
BEIIECTBO, CMech (OJHOpPOJHAs W HEOAHOPOJHAs), BaJCHTHOCTD,
OTHOCUTENIbHAs aTOMHAas MW MOJIEKYJIsipHas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJSIpHAash Macca, MaccoBas 0] XUMUYECKOIO
DIIEMEHTa B COEIMHEHUU, MOJIAPHBIA O0BEM, XMMHUYECKas pPeaKIlus,
KIaccUpUKalus  peakluii: peakuu  COSAMHEHHUs,  peakluu
pPasllOKCHMS, PEAKIMU 3aMEIICHHs, peakiuu oOMeHa, 3K30- |
SHAOTEPMUYECKHE PEaKIMK, TEIIOBOM 3(PdeKT peakmuu, pacTBOp,
MaccoBas JI0JIs BEIIecTBa (MPOIEHTHAs KOHIICHTPAIIUs) B PaCTBOPE

1.2

HUITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MNOHATHH H

MMPUMCHSATD 3TU IMOHATHA ITPU OIMMMCAHUHA BCUICCTB U UX HpeBpameHHﬁ

1.3

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJHUKY Ui COCTaBji€HUS (GopMyll
BEILIECTB U YPAaBHECHUN XUMUUYECKUX pEeaKINil

1.4

pacKpbIBaTh  CMBICJ  3aKOHOB  COXpPAHEHUsT MacChl  BEIIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO Y4Y€HHMs, 3aKOHa
ABoraapo

1.5

OIpPECaACIIATh BaJICHTHOCTD aTOMOB 3JICMCHTOB B 6I/IHapHI)IX
COCAUMHECHUAX

1.6

KIAaCCU(UIIMPOBATh XMMHUYECKHUE PEAKIUH (110 YHUCIYy U COCTaBY
Y4aCTBYIOUINX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3 (heKTy)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYKO MAaccChl
BEILIECTB

1.8

BBIYUCIIATH MAacCOBYIO JIOJTKO XHMHUYECKOTO JJIeMEeHTa 1o (opmysie
COCTUHCHHS,

1.9

BBIYUCJIATH MAaCCOBYIO JJOJIIO BCUICCTBA B paCTBOPC

1.10

MPUMEHSATh €CTECTBEHHOHAYYHBIC METOJbI TIO3HAHUS — HAOIIOICHUE,
U3MEpPEeHHE,  MOJEIUPOBaHUE,  OKCIEPUMEHT  (pealbHbIi U
MBICJICHHBIN )

ITo Teme: «Baxuelmme MpeaACTaBUTCIIN HCOPIraHNYICCKUX BCIICCTB»




2.1

pPaCKpeIBaTb CMBICJI OCHOBHBLIX XHUMHWYCCKHUX TOHSTHM: OKCHUn,
KucJjora, OCHOBaHHEC, COJIb

2.2

OTpeNeNiaTh MPUHAMICKHOCTh BEIIECTB K ONpeAeIEHHOMY Kiaccy
coeqMHeHuil o Gpopmysam

23

KJIaCCU(UIIMPOBATh HEOPTAaHUYECKUE BEIIECTBA

24

XapaKkTepu3oBaTh (OMUCHIBaTh) OOLIME XHMMHUYECKHE CBOMCTBA
BEUIECTB Pa3jIMYHbIX KJIAcCOB, MOJATBEP)KJasi ONMCaHUE MpUMepaMu

MOJIEKYJIIPHBIX YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUNA

2.5

MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX
KauyeCTBEHHOI'O COCTaBa, BO3MOXXHOCTH TPOTEKAHHUS XUMHUYECKHX
MIPEBpAICHHUI B Pa3IMUHbIX yCIOBHUIX

2.6

CIel0BaTh IPAaBWJIAM  IIOJIB30BAaHUS XUMHYECKOM TOCYAOH U
1ab0paTOpHEIM O0OpYIOBAaHUEM, a TAKXKE IMpaBUIaM OOpaIICHHS C
BEUIECTBAMM B COOTBETCTBUM C HWHCTPYKLUSMHU [0 BBIIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHIO M COOMpPAHUIO
ra3oo0pa3HbIX BelIecTB (BOAOpPOJA U KUCIOPOAA), NMPHUTOTOBJICHUIO
pacTBOpPOB C OIPEACIEHHOM MAacCOBOM JOJEH pacTBOPEHHOIO
BELIECTBA, INIAHUPOBAThH U MTPOBOAUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacrlo3HAaBaHUIO PpAcTBOPOB IWIEJOYEH UM KUCIOT C IIOMOIIBIO
UH/IMKAaTOpOB (JIakMycC, (heHOIPTaTeHH, METUIOPAHXK U APYTHE)

2.7

MIPOBOAUTD PACUETHI [0 YPABHEHUIO XUMUYECKON peaKuu

ITo Teme: «llepnogmueckuii 3akoH u Ilepuonnueckass cucrema
xumuyeckux siementoB JI. M. MengeneeBa. CtpoeHue aToMOB.
Xumunyeckas cBsi3b. OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN

3.1

PaCKpbIBaTb CMBICI OCHOBHBLIX XHWMHUYCCKUX MOHSTHH: AOp0O aroma,
BHCKTpOHHBIﬁ clioit aToMa, aToOMHasd Op6I/ITaJ'IB, paauyc artroma,
XUMHUYCCKas CBiA3b, IMMOJLIpHAdA M HCIIOJIAPHAA KOBAJICHTHAA CBA3b,
SJICKTPOOTPULATCIIPHOCTh, HWOHHAsA CBA3b, HOH, KaTHOH, QaHHOH,
CTCIICHb OKHCJICHHUA

3.2

KﬂaCCH(bHHHpOBaTL XUMHNYCCKHUEC DJICMCHTBI

3.3

OTNMCHIBATh M XapaKTepHu30BaTh TabimuHyto ¢opmy llepmommueckoii
CUCTEMBl XMMMUYECKHX DJIEMEHTOB: pa3iuyaTb IOHATHUS «TJIaBHAs
noarpynna (Arpynma)» u «mobounas mnoarpymmna (brpymma)y,
«MaJjble» U «OONbIINE» MEePHOAbI

3.4

packpsiBaTh cMbica [lepumoanueckoro 3akona JI.M. Menneneesa:
AECMOHCTPHUPOBATH TIOHUMAHUEC HGpHO}IH‘IeCKOﬁ 3aBHCHUMOCTH CBOMCTB
XUMHWYCCKHUX DJJICMCHTOB OT HX IIOJOXKCHHUSA B HCpI/IO)II/ILIeCKOI\/’I
CUCTEME

3.5

COOTHOCHUTH O603Ha‘ICHI/ISI, KOTOPBIC HMCIOTCA B Ta6n14ue




«ITepnoanueckas cucreMa XUMHUYECKUX SJIEMEHTOB J.N.
MenpeneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsAn sjapa, oOlee 4Yucio
AJIEKTPOHOB U PaCHpEIeTICHUE UX 110 AIEKTPOHHBIM CJIOSIM )

3.6

OMPCACIIATH CTCIICHb OKHCJICHUA OJICMCHTOB B 6I/IHapHI>IX
COCIUHCHUAX

3.7

ONpeAensiTh BUJA XHUMHMUYECKON CBsI3UM (KOBaJEHTHAas W HOHHas) B

HCOPTaHNUYCCKUX COCIUHCHUAX

9 KUIACC

Kon
NpoBepsieMoOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHNUSI OCHOBHOIM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111€r0 00pa3oBaHus

1

ITo Teme: «BemiecTBo U XUMHUYECKas peakuus»

1.1

pacKpbhIBaTh CMBICJ OCHOBHBIX XUMHUYECKHUX IOHSITHH: pPacTBOP,
DIIEKTPOJIUTHI, HEAIEKTPOIUTHI, DIIEKTPOJIUTHUECKAST HCCOIHAITHS,
peakiuu MOHHOTO OOMEHa, KaTallu3aTop, XMMHYECKOe pPaBHOBECHE,
obpaTuMble " HeoOpaTuMbIe peaKIuu,
OKHCITUTEITbHOBOCCTAHOBUTEIILHBIC peaxIum, OKHCITUTEIIb,
BOCCTAHOBUTEIIb, OKHCICHHE W BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aMm(doTepHOCTh,  XUMHUYECKass  CBs3b  (KOBaJeHTHas, HOHHAas,
METaJUIN9YecKast), KPUCTAJUIMYEeCKas pemETKa, CIUIaBbl, CKOPOCTb

XMMHYECKON peaKIuu

1.2

HITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUH H
MMPUMCHSTD 3TU IMOHATHSA ITPU OINMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJISITh YPAaBHEHUS JJIEKTPOJUTHUECKON AMCCOLMAIMM KHUCIIOT,
LIeJI0YE M COJIEH, IOJIHBIE M COKpALEHHBIE YPaBHEHHUs DPEaKLHH
HMOHHOro oOMeHa

1.4

pPacKpbIBaTh CYHIHOCTh OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUil
MOCPEACTBOM COCTABJICHHS 3JIEKTPOHHOTO OanaHca ITHX PeaKIHii

1.5

IIPOBOJIUTH PACUETHI 110 YPABHEHHUIO XUMUYECKOU pEeaKIuU

Ilo Ttemam: «Hemeraiuibl U MX coeqUHEHUSA» U «MeTalipl U HUX

COCAUHCHUA»

2.1

XapaKTepU30BaTh (OMUCKHIBATH) 00IINE U CTIEU(PUISCKUEC XUMUUECKHE
CBOWCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, MOJTBEPIKIAs OIHMCAHHUE
IIpUMEPAMHU MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHHH COOTBETCTBYIOIIMX

XUMUYECKHUX PEAKIUN

2.2

COCTaBJIATb YPABHCHUA peaKuHﬁ, MMOATBCPIKAAIOIINX CYHICCTBOBAHHNC
TeHETUYECKOM CBA3U MCKAY BCHICCTBAMU PA3JIMIHBIX KJIACCOB
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IMPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMH,
BO3MOXHOCTHU IMPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX

24

CJel0BaTh MpaBUJaM TIOJIb30BAHUS XUMHUYECKOM mocydod U
71ab0paTOpHEIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIeHHs C
BEIIECTBAMH B COOTBETCTBUH C HWHCTPYKIUSMHU IO BBIIOJIHEHUIO
71a00PaTOPHBIX XMUMHUYECKUX OMNBITOB IO TMOJXYYCHHIO U COOMPAHMIO
ra3000pa3HbIX BEUIECTB (aMMHUaKa U yTIEKUCIIOT0 Ta3a)

2.5

MPOBOJMTH PEAKIUH, TOJATBEPKIAIONINEe KAYSCTBEHHBI COCTaB
pa3MYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM IMYyTEM XJIOPHI-,
Opomun, womma, KapOoHat, (¢ocdar, cunmkar, cyiubdar,
TUAPOKCUJIUOHBI, KATHOHBI aMMOHHS, HOHBI H3yYEHHBIX METAJJIOB,

IIPUCYTCTBYIOIIME B BOJHBIX PAaCTBOpPaX HEOPIaHUYECKUX BEILECTB

[To Teme: «XuUMHS U OKPYXKAIOIIAs CPEa»

3.1

pacKpbIBaTh CMBICII  OCHOBHBIX Xumuyeckux mnonHsatuil: [IJIK
BELIECTBA; KOPPO3HSI METAJIIOB

3.2

MPUMEHSATh OCHOBHBIE ONEPALMH MBICIUTEIBHON JESITEIbHOCTH —
aHAIM3 W CHHTE3, CpaBHEHHE, O0000IIeHne, CUCTeMaTHU3AIHIO,
BBISIBICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3ed — [ U3Yy4YEHUs
CBOMCTB BEILIECTB U XUMHUYECKUX PEAKIUN; €CTECTBEHHOHAYYHbIE
METOJIbI TIO3HaHWS — HaONIOJIeHHWe, W3MEpEeHHe, MOJEIHpPOBaHUE,
HKCIIEPUMEHT (peaibHbI U MBICIICHHBIH )




IHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

1

HepBOHa‘-IaJH:HBIe XUMHNYCCKHUEC ITOHATHUA

1.1

[Ipenmer xumun. Ponb XMMHM B KU3HM Ye€lIOBEKa. XHMHUS B CHCTEME HayK.
Tena u BemecTtBa. PU3MYECKHE CBOWCTBA BENHIECTB. ATpPEraTHOE COCTOSIHUE

BC€IICCTB

1.2

ITonsatue o MCTOJaX IMO3HAHUA B XUMHH. Yuctele BCIICCTBA U CMECH. CnocoObl

paszaeneHust cMecen

1.3

AToMBI W MOJICKYJIBI. Xumndaeckue d3neMeHThl. CHMBOJBI  XHUMHYECKHX

QJICMCHTOB. HpOCTLIe 1 CJIIOKHBIC BEIICCTBA. ATOMHO-MOJ’ICKy.TISIpHOC YUCHUC

1.4

Xumnueckas popmyna. BaleHTHOCT aTOMOB XHMHYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENBHAs ~ aTOMHas — Macca.
OTtHocuTenbHas MOJIEKyJIsIpHas Macca. MaccoBasi 4011 XMMHUYECKOTO DJIEMEHTA

B COCIMHCHHNHU

1.5

KommuectBo BemectBa. Mosb. MossspHas macca. B3auMMOCBSI3b KOJIMYECTBA,
Macchl W YHCIa CTPYKTYPHBIX €OUHUI] BemiecTBa. Pacuy€rel mo dopmyinam

XUMHNYCCKUX COGI{I/IHGHI/Iﬁ

1.6

dusznueckue U XUMHUYECKUE SBJICHHUS. XUMHUYECKas peakius U e€ MPU3HAKH.
3aKOH COXpaHEHHUsl MacChl BellecTB. XUMHUUeckue ypaBHeHUs. Knaccudukanus

XUMHUYECKHUX PeaKIuii (COCTUHECHMS, Pa3JI0KEHHUS, 3aMEIIeHUs, OOMEHA)

1.7

XUMUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCYA0M, C TpaBUJIaMHU
pabotel B JabopaTopur W mpuéMamMM oOpamieHus ¢ Ja0OpaTOPHBIM
o0opysoBaHHEM, H3yYe€HHUE H ONHUCaHHE (U3MUECKUX CBOWCTB 00pa3loB
HEOPTaHWYECKHUX BEIIECTB, HaOmrogeHne (u3uueckux (TUIaBJICHHE BOCKa,
TasiHUE JIbJla, paCTUPaHUE caxapa B CTYIKEe, KUIIEHUE U KOHJICHCAIUS BOJbI) U
XUMHYECKHX  (TOpeHHe CBEYH, NPOKATUBAHUE MEIHOW  IMPOBOJIOKH,
B3aMMOJICIICTBHE Mella C KHUCJIOTOW) sIBIIEHUM, HAOMIOJeHHEe U OINHCaHue
MPU3HAKOB MPOTEKAHHWS XWMUYCCKUX peakinuii (pa3joKeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJIOPHAOM Oapus, paslioKeHHE
ruapokcuna menu(ll) mpu HarpeBaHuu, B3aMMOJCHCTBHE Kelie3a C PaCTBOPOM
commu meau(1l), uzydyenue crnocoboB paszzaesneHust cMecei (¢ TOMOIIBI0 MarHUTa,

¢uwIbTpOBaHNe, BbIIAPUBAHHUE, NUCTWUIALUSA, Xpomarorpadus), IpoBereHHe




OUYMCTKU OBapEHHOM coJv, HAOJI0JEHIE U OMMCAHNE PE3YJIbTAaTOB IIPOBEICHUS
OMbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHMsSI MAacChl, CO3/aHHE MOJeJei

MOJIEKY (IIapOCTEPKHEBBIX )

Baxwueiinme npeactaBUTeId HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmeck razoB. CocraB Bo3ayxa. Kuciaopon — anemMeHT U mpocroe
BemecTBo. HaxoxkeHue Kuciopojga B NMpHpoje, GU3NUYECKUE U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuzasl. [lpumenenue kuciopona. CrocoOb
MOJyYeHUsl KHUCIOpoAa B JIabOpaTOPUU U MPOMBIIUIEHHOCTH. KpyroBopot

Kuciopoaa B npupoje. O30H — aJutoTporHast MOAN(HKAIHS KUCIOpoIa

2.2

TeroBoit 3pPeKT XUMHUECKON peakIiy, TEPMOXUMHUUECKUE YPAaBHEHHUS, IK30-
Y DHIOTEPMUYECKUE PEaKIMU. TOILIMBO: Yroib U MeTaH. 3arpsA3HEHNE BO31yXa,

yCUJIeHHE TTapHUKOBOTO 3(dekra, pazpylieHne 030HOBOTO CI0s
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Bonopon — snemeHnT u mpocroe BemiecTBo. HaxoxkaeHue Bogopona B HPHPOZE,
¢m3MYecKue W XMMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI IOTyYCHHUSI.

Kucinors! 1 conu

2.4

MomnsipHblii 00bEM Ta30B. Pacu€Thl M0 XUMHUUECKUM YPaBHEHUSIM

2.5

®usnyeckue CcBoMcTBa BoAbl. Boma kak pactBopuTenb. PacTBOpEL
HacplmeHHble 1 HEHACHILIEHHBIE PACTBOPBI. PacTBOPUMOCTBH BELIECTB B BOJE.
MaccoBasg nons Bewectsa B pacTBOpe. XMMHYECKHE CBOWCTBA BOJBL.
OcHoBanust. Ponb pacTBOpoB B MpHUpoAe M B KU3HU uernoBeka. KpyroBopor
BOABl B TIpuUpOAE. 3arpsA3HEHHE NpUPOIHBIX BoA. OXpaHa M OUYHCTKA

MIPUPOJIHBIX BOJ

2.6

Knaccudukanust neopranmdeckux coeauHennid. Oxcunbl. Krnaccuduxarus
OKCHJIOB: cojieoOpasyromire (OCHOBHBIE, KHUCIOTHbIe, amQoTepHble) U
HeconeoOpasyrone. Homenknarypa oxcuaoB. Pusnveckne M XUMHUECKUE

CBOMCTBa OKCUAOB. [lomyueHne okcuaoB

2.7

OcHoBanus. Krnaccudukamus OCHOBaHMM: MIENOYM U HEPACTBOPHUMBIES
ocHoBaHus. Homenkiatypa ocHoBaHuii. DU3NYECKUE U XUMUYECKHE CBOMCTBA

ocHoBaHuil. [TonyueHne ocHOBaHUI

2.8

Kucnoter. Knaccuduxamus xuciaor. Homenknatypa kucior. dusmdeckue u
XAMUYECKHUE CBOMCTBAa KHUCIOT. Psin aktuBHOCTHM MetaiuioB H.H. bekertona.

[Tonyuenue kucimor

2.9

Comu. Homenknarypa cosieil. @u3nyeckue M XMMHYECKHE CBOWCTBA COJIEH.

[TonyueHnue coise

2.10

I'eneTnueckas CBA3b MCKAY KIaCCaMU HCOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ




2.11

XHMMHWYECKUN  DKCIIEPUMEHT: KAa4eCTBEHHOE  OINPEIEICHUE  COACpKaHUs
KHUCJIOpOAa B BO3JyXe, MOJydYeHHe, COOMpaHMe, paclo3HaBaHUE U H3Yy4EHUE
CBOWCTB KHCJIOPO/a, HAOJIIOIeHNE B3aUMOJCHCTBUS BEUIECTB C KUCIOPOAOM U
yCIIOBUSI BOSHUKHOBEHHS U MPEKpallleHusi TopeHus (moxapa), 03HaKOMJICHHUE ¢
o0Opa3llaMud OKCHJOB W OIMCaHME HUX CBOMCTB, TNOJy4eHue, coOupaHue,
pacro3HaBaHUE U W3YUYEHHE CBOMCTB BOJIOpoja (TOpeHHE), B3aWMOJCHCTBUE
BoJlopoJia ¢ okcuaoM Meau(Il) (Bo3MoKHO MCIIONIb30BaHUE BUAEOMATEPUATIOB),
HaOmofeHne oOpa3lloB BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBaHUE
OCOOCHHOCTEl pacTBOpEHHUS BELIECTB C Pa3IMYHOM PACTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MACCOBOW JOJIEd PAaCTBOPEHHOIO
BEIIECTBa, B3aMMOJEWCTBHE BOJbl C MeTalyIlaMd (HaTpueM U KajibIHEM)
(BO3MOXXHO HCIIOJIb30BaHHE BMJICOMATEpUANIOB), OINpPEAEICHUE pPACTBOPOB
KHCIOT M IIEeJIoOYedl C IOMOUIbI0 HMHIMKATOPOB, HCCIEIOBaHWE OOpPa3loB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIacCOB, HAOIIOAEHUE W3MEHEHUs
OKpPAacKM HWHIUKAaTOpPOB B pacTBOpax KHCIOT M IIEN0Yel, U3ydyeHHe
B3aumozeiicteus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT C
METaJlJIaMH, peaKIUi HEUTPAIU3aluu, II0Jy4YEHUE HEPACTBOPUMBIX OCHOBAHMM,
BBITECHEHHE OJIHOIO MeTajula JAPYyI'MM W3 pacTBopa COJH, pelIeHue
JKCIIEPUMEHTAIBHBIX 3a/lad 10 TeMe «BaxHelmmMe Kiacchl HEOPTaHUYECKUX

COEIMHEHUN

IIepnonnueckuit 3akoH u [lepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CtpoeHre aTOMOB. XUMHYECKast CBA3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKIINN

3.1

[lepBble MOMBITKM KiIacCU(UKALMU XUMHUYECKUX d>JeMeHTOB. [lonsaTue o
rpynmnax CXOJHBIX AJIEMEHTOB (ILEJIOYHbIE U IIEJIOYHO3EMEIbHbIE METAJIbL,
raJloreHbl, MHEPTHbIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yroT amdoTepHbIe

OKCHUABI 1 TUAPOKCHUBL

3.2

[Iepnonnueckuit 3akoH. [lepnoanueckas cucreMa XuMUYECKHAX ieMeHToB J[. M.
Menpeneesa. KopoTtkonepruonnas u JUIMHHONIEPUOAHAS (dopMmbl
[lepnonnueckoir cucreMbl xuMuueckux auieMeHTtoB JI.MI. MeHnneneesa.
Ilepuogel u rpymnmel. PU3NYECKUII CMBICI IHOPSAAKOBOIO HOMEpPA, HOMEPOB

nepuoaa v rpynribl 3JICMCHTA
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Crpoenune atomoB. CoctaB aTOMHbIX sifep. M3otomnbl. Onexrponsl. CtpoeHue

OJICKTPOHHBIX 000JIOUEK aTOMOB TMEPBBIX 20 XHMMHYECKHX DJIEMCHTOB




ITepuonuueckoit cucrembl .M. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO

3JIEMEHTA 10 €ro NosoxeHuro B [lepuoanueckoii cucreme [[.11. Menneneesa
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3aKOHOMEPHOCTH H3MEHEHHUs pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKHUX CBOMCTB MO TpyIllnaM H TEpUOAaM.
3nauenue I[lepmoanueckoro 3akoHa u Ilepuognueckoil cUCTEMbl XUMHUYECKUX
3JIEMEHTOB JUIsl pa3BuUTUA Hayku W npaktuku. (.M. MenneneeB — y4€HbIl U

I'paXaaHUH

3.5

Xumuyeckass cBa3b. KoBasieHTHass (TMOJspHAas M HEMOJSpHAs) CBS3b.

DIEeKTPOOTPULIATETLHOCTh XUMHUECKUX 3JIeMEHTOB. MoHHas CBs3b

3.6

Crenenb okuciacHusA. OKHCIMTEILHOBOCCTAHOBHUTCILHBIC pcaKknuuu. HpOLIGCCI)I

OKHCJICHHS B BOCCTaHOBJIEHHA. OKUCIIMTENN U BOCCTAHOBHUTEIIH

3.7

XUMUYECKUI OJKCHEPUMEHT: U3y4YeHHe O0Opa3lloB BEIIECTB METaLIOB U
HEMETAJUIOB, B3aMMOJICEUCTBHE THAPOKCHJA IIMHKA C pacTBOpaMU KHUCJIOT M
iesioued, MpoOBEJACHUE OMBITOB, WIUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-

BOCCTaHOBUTEJbHBIX peakLuil (TOpEHUE, pEaKLIUU PA3II0KEHUS, COEIUHEHU)

9 KUIACC

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

BeniecTBo 1 xumMmuueckas peaKnusi. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. Ilepuoanyeckas cucrema xuMuueckux aaeMeHTos J1.1.
MenneneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX IMEPUOJIOB, Kalus, KaJIbIUi M HX
COCIMHEHHUI B COOTBETCTBUM C TOJIO)KEHHEM 3JeMEHTOB B Ilepuoamueckoit

CUCTEME U CTPOCHUEM HUX aTOMOB

1.2

CtpoeHne BemiecTBa: BHUAbl XMMHYECKOM CBSI3U. THIBI KPUCTATIIMYECKUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THIA KPUCTAIUIMYECKON PEIIETKU
U BHUJla XxuMudeckoi cBs3u. Kitaccudukanusi 1 HOMEHKIATypa HEOPTaHUYECKUX
BEUIECTB (MEXAyHApOAHas U TPUBHAIbHAs). XUMUYECKHUE CBOWMCTBA BEIIECTB,
OTHOCSIINXCSA K pa3HHqHBIM KJ1accam HGOpFaHHqCCKHX COGI[I/IHGHI/If/'I,

ICHCTUYCCKAA CBA3b HCOPraHM4YECCKUX BEIIECCTB

1.3

Knaccugukaius XMMAYeCKHX PEeaKIni Mo pa3InyHbIM MTPU3HAKAM (10 YUCITy U
COCTaBy YYaCTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3(¢eKTy, Mo

N3MEHEHHIO CTEIIEHEH OKHCIICHUSA XUMHUYECKHX JJICMCHTOB, IIO O6paTI/IMOCTI/I,




0 Y4YacTHIO KaTauu3aTopa). DK30- M JOHIOTEPMHUYECKHE PEaKIWH,

TCPMOXUMHNYCCKUC YPABHCHUA. ITonsTue o CKOpPOCTH XUMHUYECKOH peakuuu

1.4

[Tonstue 00 0OpaTHUMBIX M HEOOpATHMMBIX XUMHUYECKUX peakuusax. [lonsrue o
TOMOTEHHBIX W T€TEPOTeHHBIX peakiusx. [IoOHATHE 0 XUMHYECKOM PaBHOBECHH.
@dakTopbl, BIUAIOIIME HAa CKOPOCTh XMMHUYECKON peakuuud M TOJI0KEHUE

XUMHYCCKOT'O paBHOBECUA

1.5

OKHCIIMTEIEHO-BOCCTAHOBUTCILHBIE pc€akuuu, 3J'ICKTpOHHBII7[ OajnaHc
OKHCJIUTEIhHO-BOCCTAHOBUTEIIbHOM pE€aKuuu. CocraBneHue ypaBHeHI/Iﬁ
OKHCJIIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKum”I C HCHOJIB30BaAaHHECM MCETOJa

AJIEKTPOHHOTO OanaHca

1.6

Teopust AMEKTPOTUTHICCKON TUCCOIHAIIUU. DIICKTPOIUTHI M HEIICKTPOJIUTHI.
KaTI/IOHBI, AHUOHBI. MexaHI/ISM JAUCconHralin BCUIECCTB C pa3.HI/I‘-IHLIMI/I BUIaMU
xumudeckon cBszu. CteneHb nauccoruanuu. CUIIbHBIE U CIa0ble DJICKTPOIHUTHI.
Peakunu noHHOrOo OOMEHa. YCIIOBUSI MPOTEKaHUs PEaKIUuil MOHHOTO OOMeEHa,
MOJIHBIE U COKpalIEHHBbIE HOHHBIE ypaBHEHMs peakuui. CBoilcTBa KHCIIOT,
OCHOBAaHMH M COJICM B CBETE€ TNPEACTABICHHA 00 JJICKTPOJUTHYCCKON

JUucconuanuu. KauectBenHbie PC€aKku Ha MOHBI. Ilonstue o TUApOJIN3C coleit

1.7

XUMHYECKUN DKCIEPUMEHT: O3HAKOMJICHHE C MOJEISMH KPUCTaJUTMUECKUX
pPEIIETOK HEOPraHWYECKUX BEIIEeCTB — METaUIOB U HeMeTauioB (Tpaduta u
anmMasa), CIOXKHBIX BEHIECTB (XJIOpUAA HATPHsl); UCCIEIOBAHHE 3aBUCUMOCTH
CKOPOCTH XHUMHUYECKOW peakUuuu OT BO3JIEHCTBUS pPAa3IMYHBIX (HAKTOPOB;
HCCIEOBAaHUE  BJIEKTPONPOBOAHOCTH  PAcTBOPOB  BELIECTB,  Mpolecca
JUCCOLMAIMN  KUCJIOT, wiesioued M cojledl (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHAIIOB); TMPOBEACHHUE ONBITOB, WUIIOCTPUPYIOMIUX TPU3HAKH
MPOTEKAHUs peaKkii HOHHOTO oOMeHa (00pa3oBaHKE OCa/Ka, BBIACICHHE ra3a,
o0pa3oBaHHE BOJbl); OIBITOB, WJUIIOCTPUPYIOUIMX MPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLM (TOpeHHEe, peaKIMu Pa3ioKEeHUS, COCTUHEHUs);
pacro3HaBaHNe HEOPTaHUYECKHUX BEIIECTB C TIOMOIIBI0 KaY€CTBEHHBIX PEaKIIHA

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemetamnsl 1 UX coeIMHEHUS

2.1

OOmiast  xapakrepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHMS AaTOMOB,
XapakTepHble cTeneH okuciaeHus. CTpoeHue u pu3nYecKkue CBOMCTBA MPOCTHIX
BEUIECTB — TaJOTEHOB. XHMHYECKHE CBOWMCTBA Ha NpHUMEpPE XJIoOpa
(B3auMojielicTBUE € MeTalylaMH, HEMETajulaMH, IiesodamMu). XJIOpOBOJIOPOA.

Consanas KHCJI0Td, XUMHNYCCKHUC CBOﬁCTBa, ITOJIYYCHUC, IPUMCHCHHC. HeﬁCTBHC




XJIOpa M XJIOPOBOJOPO/Ia Ha OPraHM3M 4YesloBeKa. BakHeliue XJIOpuasl U UX

HAaxO0XJIEHUE B MPUPOJIE

2.2

OOmrast xapaktepucTuka 3jeMeHTOB VIA-rpymnmbel. OcoO€HHOCTH CTpPOEHUS
aTOMOB, XapaKTepHbIe CTeNeHH okucieHus. CTpoeHue u pu3nYecKkue CBOMCTBA
MPOCTBIX BEHIECTB — KHUCIOPOAAa U Cephbl. AJUIOTPOMHBIE MOAUDUKAIIH
KHCIIOpOJIa U cephl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOPOJ, CTpOEHHUE,
busznyeckue U XuMudeckue cBoiicTBa. OKCHUIBI cepbl Kak MpeaCcTaBUTENN
KHUCJIOTHBIX OKCHIO0B. CepHas KUCIIOTa, (PU3NUECKHE M XMMUYECKHE CBOWCTBA
(o0mue Kak mpeaCcTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHUIECKUe
peakIMy, JeKallue B OCHOBE NPOMBIIIJIEHHOTO croco0a IMOJy4YyeHHs CepHOU
kucnothl. Ilpumenenue. Conn cepHOW KHCIOTHI, KayeCTBEHHAsl peakuusl Ha
cynbdar-uoH. HaxoxxneHue cepbl U €€ COeqUHEHH B Mpupoje. XUMHUECKOe
3arpsi3HEHUE OKPY>KAIOIIEH Cpeibl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE O],

3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIOCOOBI €0 MpeA0TBPAIleHHUs
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OO6mrast xapakTepuCTHKa 3JeMeHTOB VA-rpynmbel. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKHUCIEHUS. A30T, paclpoCTpaHEHHUE B IPUPOJIE,
dbu3nYecKue U XuMHUYecKre cBoricTBa. KpyroBopot a3ora B mpupoje. AMMHAK,
ero (u3MYecKue M XMMHUYECKHE CBOWCTBA, MolydyeHue M mnpumenenue. Coiu
aMMOHUSI, UX (u3MYecKkue W XUMHYECKHE CBOMCTBA, TPUMEHEHUE.
KauecTBeHHast peakiysi Ha MOHbI AMMOHMS. A30THas KHUCIOTa, €€ MOIy4YeHue,
duznyecKue W XUMHUYECKHE CBOWCTBa (00IIME KaK MPEICTaBUTENs Kiacca
KUCTIOT U crnenuduueckue). Vcnonap3oBaHue HUTPATOB W COJICH aMMOHHUS B
KayecTBE MHUHEPAJBbHBIX YJOOpeHUil. XUMHUYECKOe 3arpsi3HEHUE OKpYIKarolen
Cpelbl COETMHEHHUSIMU a30Ta (KUCIOTHBIE I0KIM, 3arpsi3HEHUE BO3/lyXa, MOYBbI

1 BOJIOEMOB)
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®ocdop, amnorponHble Mogudukanun docdopa, puU3NUECKUE U XUMHUECKUE
cBoiictBa. Oxcupa d¢ocdopa(V) u dochopnas kucinora, ¢GuM4IecKue u
XMMHUUYECKHE CBOMCTBa, momydenue. lcmompzoBanue ¢(ochaToB B KauecTBe

MUHEPAIBbHBIX YA0OpEHHHA

2.5

OOmrast xapaktepuctuka 3ieMeHTOB [VA-rpynmel. OcoO€HHOCTH CTpPOCHUS
aTOMOB, XapakTepHble CTENEHW OKHUCICHHS. YTIIepoJ, aJUIOTPOIHbIE
MoauduKanyu, pacrnpocTpaHeHHEe B MpUPoje, (U3MUECKHEe W XUMHYECKHE
cBoiictBa. Axacop6mus. Kpyrosopot yriepoaa B npupoge. OKCUabl yriepona,
X (u3nYecKkue M XUMHUYECKHE CBOICTBa, JIEHCTBHE Ha XUBbIE OPraHU3MBI,
MOJIYYCHHUEC U NIPUMCHCHHC. ODKOJIIOTHYECKHUE HpO6J’I€MI)I, CBA3aHHBIE C OKCHJI0OM

yraepoaa(lV); rumotesa rno0ajibHOrO MOTEIJICHUS KIMMAaTa; HapHUKOBBII




abdexr. YrompHas kuciota W €€ coid, WX (U3HMYECKHE U XUMHUYECKHE
CBOICTBa, TMOJyuYeHHe W mpuMeHeHHe. KauecTBeHHasl peakiusi Ha KapOoHAT-
noHrl. Mcnonn3oBanue Kap6OHaTOB B 6I)ITy, MCIUIUHC, TTPOMBIIIIICHHOCTU U

CEILCKOM XO035IMCTBE

2.6

[lepBoHayanbHbIE MOHSATHS 00 OPTaHUYECKUX BEIIECTBAX KAaK O COCIUHEHHSX
yriepona (MeTaH, 3TaH, JTWIEH, AaleTUJICH, 3TaHOJ, TJIHUIEPHH, YKCYCHas
kuciora). Ux cocraB m xumudeckoe crtpoeHue. [loHATHe O OHMOJOTHYECKH
BXHBIX BEIIECTBAX: Hpax, OelmKax, yrieBojaXx — M WX pPOJH B JKU3HH
yeyoBeka. MarepuaibHO€ €JUHCTBO OPraHMYECKMX UM HEOPTaHHMYECKHX

COeIUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, TOIY4YEHHUE U
npumenenne. CoenuHeHus kpemHus B mpupozae. OOmue mpeactaBieHus o0
okcuge kpeMHusA(IV) u kpemHueBoit kucnore. CHIMKAThI, UX UCIOJIb30BAHUE B
OBITY, METUIIMHE, TIPOMBIIIJICHHOCTH. Ba)kHEHIIe CTPOUTENbHBIE MaTepHAIIb:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. IIpobaemsl GezomacHOro

HCIIOJIb30BaHUA CTPOUTCIIbHBIX MAaTCPUAJIOB B HOBCCHHGBHOﬁ KHU3HU

2.8

XVMHUYECKUN SKCIIEPUMEHT: H3y4deHHE OOpa3loB HEOPraHMYECKHUX BEIIECTB,
CBOWCTB COJISTHOM KHCJIOTBI; MPOBEICHUE KAUYECTBEHHBIX PEAKIMN Ha XJIOPHUI-
MOHBl M HAONIOJCHWE NPU3HAKOB HUX IMPOTEKAHMS; OIBITHI, OTPAXKAIOIINE
¢buznyecKrue U XMMHUYECKHE CBOMCTBA TaJIOTEHOB U UX COEIMHEHUI (BO3MOXKHO
UCIOJIb30BaHUE BMJEOMATEpUANIOB); O3HAKOMJIEHHE C oOpa3laMu XJIOpHIOB
(ramoreHuI0B); O3HAKOMJIEHHE C O0Opa3naMud cepbl M €€ COCIUHECHUSIMHU
(BO3MOXKHO  HCIMOJNB30BaHHE BHUAEOMATEpUaoOB); HAOIIOACHHE Mpoliecca
o0yIJIMBaHUs caxapa MOJ JCHCTBHEM KOHICHTPHUPOBAHHOM CEPHOIl KHUCIIOTHI,
M3yYeHHUE XUMHYECKUX CBOWCTB pa30aBIIEHHON CEpHOM KHUCIOTHI, MPOBEICHUE
KayeCTBEHHONW peakuuu Ha cynbdar-uoH U HaONIofeHUEe TMpHU3HaKa eé
MIPOTEKaHUsI; O3HAKOMJIEHHE ¢ (PU3NUYECKHMH CBOMCTBaMHU a30Ta, Gochopa u ux
COeTUHEHHH (BO3MOXHO HCIOJB30BaHHWE BUICOMATEPHANIOB), 0OpaslaMu
a30THBIX U (ocHOpHBIX yAOOpEHUit; MOTyYeHe, COOMpaHue, paclo3HaBaHue U
M3y4YeHHE CBOICTB aMMMaka; MPOBEACHHE KAYECTBEHHBIX peaklUid Ha HOH
aMMOHMSI W (Qocdar-uOH M U3yyeHHE TNPU3HAKOB UX NPOTEKAHU,
B3aMMOJICIICTBIE KOHIIEHTPUPOBAHHOM a30THON KHUCIIOTHI C MEAbIO (BO3MOKHO
UCMOJIb30BaHUE BHJICOMATEPUANIOB); M3Y4YEHHE MOJeNell KpUCTATUIMYECKHX
peméTok anmaza, Trpadura, QyJUIepeHa; O3HAKOMJIEHHE C IPOLECCOM
azicopOIMu PAacTBOPEHHBIX BEIECTB aKTUBHPOBAHHBIM YIJIEM U yCTPOMCTBOM

NPOTHBOra3a; IMOJy4YeHHE, COOMpaHME, PACIO3HABAHWE M HM3yUEHHE CBOMCTB




YIJIEKUCIOro ra3a; IpOBEIEeHUE KayeCTBEHHBIX peakluid Ha KapOoHaT- U
CUJIMKAT-UOHbl W HU3YYEHUE MPU3HAKOB HUX MPOTEKAHUS; O3HAKOMJIIEHUE C
MPOIYKIIMEH CUJIMKATHON MPOMBIIUICHHOCTH, PEIICHHE AKCIIEPUMEHTATbHBIX

3aJa4 110 TCMC «Baxkneinine HeMeTaJIbl U UX COCAUHCHUA»

MeTtannsl ¥ UX COSAUHECHUS

3.1

OOm1ast XxapakTepUCTUKAa XMMUYECKHUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nosnoxkenuss B Ilepuonnueckoin cucreme XuMHYeckux anemeHToB J[.M.
Menpeneesa u crpoeHus: atoMoB. CTpoeHue MeTauioB. Metauiueckas CBs3b U
METaJJIMYECKasl ~ KpUCTalIM4yecKkass pemérka. OIEKTPOXUMHYECKHH  psif

HanpsHKEHUH METAIIIOB

3.2

dusnueckue U XMMHYECKHE CBOICTBa MeTayuioB. OOIIHe crocoObl MOTydeHHS
MmeTamwioB. Iloustue o KOppO3ruu MCTAJIJIOB, OCHOBHBLIC CHOCOGBI 3alllUThI UX OT
koppo3uu. CruiaBsl (CTalib, YyTyH, TIOPATIOMUHIN, OpOH3a) U UX MPUMEHECHHE B

6BITy 1 NPpOMBIIIJIICHHOCTHU
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[[lenounble Meramnel: noJjiokeHue B Ileproanueckoll cUCTEME XUMHUYECKUX
anemenToB JI.1I. MeHneneeBa; cTpoeHHE UX aTOMOB; HAXOXJIECHHE B MPUPOJE.
duznveckre U XMMHUUECKHe CBOICTBA (Ha mpuMepe HaTpus U kanus). OKCUabl U
THAPOKCHUIIBI HATpusi W Kanus. [IpuMeHeHue IIETOYHBIX METAUIOB M HX

COETUHEHUHN
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[IlenoyHo3eMenbHbBIE  METAIBl MarHuili M KajbUMH: TOJOXKEHHE B
IIepnonnueckoii cucreme XuMuueckux aaueMeHToB J1.1. Menaeneesa; ctpoeHue
UX aTOMOB; HaxoXkJeHHe B npupoje. Pusnyeckue M XMMUYECKHE CBOHCTBA
MarHusi ¥ Kainbuusd. Baxueilmme coeAuMHEHUs KanblUs (OKCHUI, TUAPOKCHI,

comu). JKécTkocTh BOABI U cIOCOOBI €€ yCTpaHEHHS

3.5

AmoMuHMI: TIoNIokeHUE B lleprogudeckoil cucteMe XUMUYECKUX AJIEMEHTOB
JI.U. MenneneeBa; CTpoeHHE aroma; HaxoxAeHue B mpupoje. Pusznyeckue u
XMMUYECKHE CBOWCTBA alfOMUHMS. AM(OTEpHBIE CBOMCTBA OKCHA U TUAPOKCHIA

AJIFOMHNHUA

3.6

Keneso: nonoxenue B [lepuognueckoil cucremMe XuMU4YecKux 3eMeHToB J[. 1.
MenneneeBa; CTpOEHUME aToMa; HaxoxaeHue B mnpupoae. Duznueckue u
XUMHUYECKHUE CBOMCTBa jkene3a. Okcuubl, THAPOKCUABI u coiu xene3a(ll) u

xene3a(Ill), ux cocras, cCBOMCTBA U NOJTyUYEHUE

3.7

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3laMHi METAJUIOB U CILIABOB,
X (PU3MYECKUMHU CBOWMCTBAMHU; H3yUEHHE pe3yJbTaTOB KOPPO3UHU METAJIOB

(BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB), 0COOCHHOCTEH




B3aUMOJICHCTBUS OKCHJA KajJblldsd W HATpus C BOAOW (BO3MOXKHO
UCIIONIb30BaHUE BHJIEOMATEPUANIOB); HMCCIEIOBAHUE CBOWCTB >KECTKOW BOJIBI;
mpoiiecca TOpPEHHsS Kejle3a B KUCIOpojae (BO3MOXKHO — HCIIOJIb30BaHUE
BHJICOMATEPHAJIOB); TIPU3HAKOB MPOTEKAHUs KaYECTBEHHBIX PEaKIMi HAa HMOHBI
(Marausi, Kanblus, amomMuHusa, 1uHkKa, >kenesa(ll) u sxenmesa(Ill), memu(Il);
HaOJIIOJICHUE W OMMCAHWE MPOIECCOB OKPAIIMBAHUS TJIAMEHH MOHAMU HATPHS,
Kamusi W Kaublusg ~ (BO3MOXKHO  HCIIOJIb30BAHHWE  BUCOMATEPHAIIOB);
uccaenoBaHre aMm(OTEPHBIX CBONCTB THUAPOKCHIA ATIOMHUHHUS W THAPOKCHIIA
LIMHKA; PelIeHHEe SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHeine MeTasl 1

HUX COCIUHCHUA

XHUMHS ¥ OKpYyXKarolas cpeaa

4.1

HoBble maTepuansl u TexHosoruu. BemectBa m Marepualibl B MOBCEIHEBHOMN
KU3HU 4YeloBeKa. XUMUs U 30pOBbe. be3onacHoe UCnonb30BaHUE BELIECTB U
XUMUYECKUX peakuuii B ObiTy. IlepBas momolb mMpu XMMHUYECKHX OXKOTax M

OTPAaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTHYECKOW  TPAMOTHOCTH.  XUMHYECKOE  3arps3HEHHe
okpyxarorterd cpeast [TJIK. Poias XuMuu B pelIeHUN 3KOJIOTUISCKUX TTPOOIIEM.
[IpupoaHble WCTOYHWUKH YTJIEBOJIOPOJOB (Yrojib, TPHUPOAHBIA Tra3, He(]Th),

MPOAYKTHI UX NIEpepabOTKH, UX POJIb B OBITY U MPOMBIIIJICHHOCTH
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XHUMHYECKUI IKCIEPUMEHT: U3ydYeHHE 00pa3l0B MaTepUasIoB (CTEKIIO, CIIIABBI

METAJIJIOB, MOJIMMEPHbIE MaTepUaIIbl)




INPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBLHOM
IMPOTPAMMBI OCHOBHOT'O OBHIETI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHMSI

IIpoBepsiemble TpeOOBaHMS K NPeAMETHBIM pe3yJjbTaTaM
0a30BOr0 YPOBHSI OCBOEHMSI OCHOBHOI 00pa3oBaTebHOI
NMPOrpaMMbl OCHOBHOTI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TM03HABa€MOCTHU SIBJICHUI MPUPOABI, MOHUMaHHE OOBEKTHUBHOU
3HaYMMOCTH OCHOB XMMHUYECKOW HAyKHM Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUSA, KOMIIOHEHTa OOLIell KyJIbTypbl M HPAKTHUECKON
NeSITeIbHOCTH YeJNOBEKAa B YCJIOBUSAX COBPEMEHHOIO OOIECTBa;

IIOHUMAaHHUEC MECTa XUMHUH CPEAN APYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAay4YHBIX MCTOAAaX IMO3HAHHWA, B TOM YHUCJIC SKCICPUMCHTAJIIBHBIX U
TCOPCTUUCCKHUX METOAAaxX HCCICAOBAHUA BCIICCTB W HU3YUYCHUA
XUMHNYCCKUX peaxunﬁ; YMCHUC HCIIOJIB30BaTh MOACIN JJIA

00BACHEHHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccnoHaIbHON NesITeIbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMEHHBIMM TEXHOJIOTMSMM, OCHOBAaHHBIMH Ha JOCTHMKEHMSX
XMMHUYECKONM HAayKH, YTO IO3BOJIUT OOYYaIOLIMMCSl paccMaTpuBaTh
XMMHIO Kak cepy cBoelt Oynymieil npodeccuoHalbHON AeITeNbHOCTH
U ClieNlaTh OCO3HAHHBIA BHIOOp XMMHUHM Kak MPO(HUIBLHOTO MpeaMera

IIpU [Iepexo/ie Ha YPOBEHb CPeIHEro 001Iero oopa3oBaHus

Bnagenue CHUCTEMOM XWMHWYECKUX 3HAHHH H YMCHHUC IIPUMCHATDH

CUCTCMY XUMHNYCCKUX 3HaHI/If/'I, KOTOpas BKIIFOYACT:

2.1

BOKHCHUIIINE XUMHUYCCKHE IIOHATHS. XHMUYCCKHU DJJIEMCHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOJHAS U
HEOJHOPOAHAsi CMEeCh, OTHOCUTEIbHBIE AaTOMHAasi M MOJIEKYJsIpHas
MacChl, KOJHMYECTBO BEIECTBA, MOJb, MOJIIpPHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CPEemHss), XUMHUYECKas
peakuus, peakluu COCIUHEHUS, PEaKUWu Pa3JIOKEeHUs, pPEeaKInu
3aMeIeHUs, peaKIuu OOMEHa, TEIUIOBOM 3 eKT peakiuu, dK30- U
SHAOTEPMHUYECKHUE PEAKIMH, PACTBOP, MACCOBasl JOJISI XMUMHUYECKOTO
3JIEeMEHTa B COCIMHEHUH, MACCOBAsl JIOJISI ¥ TIPOLIEHTHAST KOHIIEHTPAIIUS

BCHICCTBA B paCTBOPC, AApPO aTOMA, 3HeKTp0HHLII71 clion aToOMa, aTOMHas




opOuTanb, paauyc aTroma, BaJE€HTHOCTb, CTENEHb OKHCIIEHUS,
XUMHYECKasl CBA3b, MIEKTPOOTPHULIATEILHOCTD, IIOJIIPHAs U HETOJIAPHAs
KOBAJICHTHAasi  CBA3b, HWOHHAs  CBSA3b, METAJUIMYECKAs  CBS3b,
KpUCTaJUIMYeCcKass pelérka (aroMHas, MOHHAas, MeTaJuln4ecKas,
MOJIEKYJISIpHAs), MOH, KaTHOH, AHHOH, JJIEKTPOJUT U HEIIEKTPOJIUT,
UIEKTPOJIUTUYECKAsT  TUCCOLMAIMSA, PpEaKIMH HMOHHOITO OOMEHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKLMH,  OKHUCIUTEIb U
BOCCTAaHOBMTENb, OKHCIEHHME M  BOCCTAHOBIICHHE, OJIEKTPOJIM3,
XMMHYECKOE pPaBHOBECHE, OOpaTHMble U HEOOpaTHUMbIE peaKluy,
CKOPOCTh XUMHUYECKOW peakumu, Kataimsarop, IIJIK, xoppo3sus

MCTAJIJI0B, CIIJIaBbl

2.2

OCHOBOIIOJIAraloNIMe 3aKOHbl XMMHHU: 3aKOH COXpPAHEHHs MacChl,
nepuoanyeckuii 3axkoH J[.M. MenneneeBa, 3aKOH IIOCTOSHCTBA

COCTaBa, 3aKOH ABOraapo
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TCOpUHU XHUMHU: ATOMHO-MOIJICKYJIApHAasA TCOpHU:, TCOPUA

BHGKTPOHHTHHGCKOfI JUuccomranumn

Brnanenue ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOUAOLIEH:

3.1

YMCHUCE IMPABUJIIBHO UCIIOJb30BATh U3YUCHHBIC BEIICCTBA U MAaTCPUAJIbL
(B TOM 4YHCIle MHHEpAJIbHBIC YIAOOpPEHHsS, METAUIbl W CIUIABBI,
MPOAYKTHl TEepepadOTKH MPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrns, mpupogHoro rasza, HeTH) B OBITY, CEJIbCKOM XO35HCTBE, Ha
MPOU3BOJICTBE M TMOHUMAaHHE 3HAUEHHUS >XKUPOB, OCIKOB, YIIEBOJIOB
JUTSL OpTaHNU3Ma YeJIOBeKa; YMEHHE MTPOTHO3UPOBATh BIIMSHIC BEIICCTB
U XUMHUYECKUX IPOILECCOB HA OPTaHU3M 4YeJOBEKAa U OKPYKAIOUIYIO

HIPUPOJIHYIO CPELY

3.2

YMCHHUEC HHTCIPUPOBATL XHUMHUUCCKHUEC 3HAHHUA CO 3HAHUAMH OAPYTrUX

y4eOHBIX MPEAMETOB
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HaJIM4Me OmbITa paboThl ¢ PA3IUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUU
N0 XMMUHM (HayyHass M HAy4yHO-TIOMYJSIpHAsl JIMTEpaTypa, CJIOBApH,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)
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YMCHHC 00BEKTHUBHO OLICHMUBAThb I/IH(bOpMaI_II/II-O O BCHIICCTBAX, HX
OpeBpalICHUAX n MPAKTUICCKOM MMPUMCHCHUHA u YMCHUC

HCIOJb30BaTh €€ s peicHuA y‘le6HO-H03HaBaTCJ'II>HBIX 3aJa4

BJ'IaI[eHI/IC OCHOBaMH IIOHSATUHHOI'O amnmnapara M CHMBOJHUYCCKOI'O

s3bIKa XMMUH JUIsL COCTaBJIeHUs (HOpMYJ HEOPraHMYECKHX BEILECTB,




YpaBHEHUH  XUMHUYECKUX  pEaKlMil; OCHOBAaMH  XHMHUYECKOU

HoMmeHKnatypsl (IUPAC u TpuBHalibHOI)

YMeHue oOBSCHSATH CBSI3b MOJIOKEHUs 31eMeHTa B I[lepuogmdeckoit

CUCTEME C YHUCIIOBBIMHU XApaKTCPpUCTUKaMHU CTPOCHUSA aTOMOB

5 XUMHUYECKHX OJIIEMEHTOB (COCTaB M 3apsan sapa, oO0Ilee YHCIo
3JIEKTPOHOB), PACHPEEICHUEM DJJIEKTPOHOB TIO SHEPreTHUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOAOB, KA U KalbLUs
[IpencraBnenne 0  MEPUOAMYECKONW  3aBUCUMOCTH  CBOWCTB
XUMUYECKUX BJIEMEHTOB (paJnycC aTroMma, 3JIEKTPOOTPHUIATEIbHOCTD),
6 MPOCTBIX W CJOXHBIX BEHIECTB OT TMOJOXEHHUS JJIEMEHTOB B
[lepuoanueckoit cucreme (B MajblX MEpUOJAX U IJIABHBIX
MOATPYIIax) ¥ 3JICKTPOHHOTO CTPOCHUS aTOMa
7 YMenue knaccupuiupoBaTh:
7.1 XUMHYECKHUE DJIEMEHTHI
7.2 HEOPraHWYECKHUE BEIIECTBA
7.3 XUMHYECKHE PEaKIuu
8 YMeHue ornpenensiTh:
g1 BaJICHTHOCTh U CTENECHb OKHUCIICHUS XUMHUYECKHX DSJIEMEHTOB, 3apsii
' HOHa
2o BHJT XUMHYECKOH CBS3M W THUN KPUCTALIMYECKOH CTPYKTYpHI B
. COETMHEHUSIX
8.3 XapakTep cpeibl B BOJAHBIX PACTBOpaxX BEHIECTB (KHCIOT, OCHOBAHHUH)
8.4 OKHUCJIUTENb U BOCCTAHOBUTEIb
9 YMeHue xapakTepu3oBath (U3NUECKUE M XUMUYECKHE CBOMCTRA!
NPOCTBIX BEMIECTB (KUCIOPOA, O30H, BOIOpOA, rpadur, ammas,
9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJop, HATPUN, Kaaui, MarHuu,
KaJIbIIUH, aTFOMUHUM, JKEJIe30)
CIIOHBIX BEIIECTB, B TOM 4YHCIIE HMX BOJHBIX pPacTBOPOB (BOIA,
aMMHaK, XJIOPOBOJOPOJl, CEPOBOJOPOJN, OKCHUIBI U THUAPOKCUIbI
97 metamoB [-IIA rpynn, amomunus, menu (II), uunka, xeneza (Il u
' I11), oxcuner yrinepona (II u IV), kpemuust (IV), azora u dhocdopa (111
u V), ceppr (IV m VI), cepHucras, cepHas, a30THCTas, a30THasd,
(dbocdopHas, yroiapHas, KpeMHUEBAsE KUCIIOTA U MX COJIH)
9.3

IMPOTHO3UPOBATH n XapaKTCPpHU30BaATb CBOMCTBaA BCHICCTB B




3aBUCMUMOCTH OT HMX COCTaBa M CTPOCHHUA, NPUMCHCHHE BCIICCTB B
3aBUCHUMOCTH OT HUX CBOfICTB, BO3MOXHOCTb IMPOTCKAHUA XUMHUYCCKUX

HpeBpaHIGHI/Iﬁ B PA3JIMYHBIX YCIOBHUAX

YMeHHe COCTaBIIATh MOJIEKYJISIPHBIE M HOHHBIE YPABHEHUS PEaKIUil, B

10
TOM YHUCJIE:
10.1 peaxiuii HFOoHHOro oOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHiA
103 WUTIOCTPUPYIOIIUX XUMHUYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB
' (Tpymi) HEOPTaHMYECKUX BEIIECTB
10.4 MOJTBEPKIAIOIIUX TeHETUYECKYI0 B3aUMOCBSI3b MEXKy HUMHU
11 YMeHHe BBIYUCIATH (IPOBOAUTH PACUETHI):
11 OTHOCUTENIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
' MacCCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH
11.2 MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00HEM Ira3oB
114 M0 YpaBHEHUSM XHUMHYCCKHX PEAKIUH W HAXOIUTh KOJIHYECTBO
' BellecTBa, 00BEM U MacCy peareHTOB WIH MPOIYKTOB PEaKIIUN
12 Brnanenwue (3HaHUE OCHOB):
OCHOBHBIMH  METOJaMH  HAy4YHOTO TO3HaHWs  (HaOJO/eHuE,
121 U3MEPEHHE, SKCIIEPUMEHT, MOJICTUPOBAHKE) MTPU U3YUCHUU BEIIECTB U
' XUMHUYECKHUX SBIICHUH; yMeHue chopMmynaupoBaTh MpodieMy u
MPEIIOKHUTH MMyTH €€ PEIICHUS
122 O0e3omacHOl pabOTBHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKON
' nocyAou U 1abopaTOpHBIM 000pyAOBaHUEM
npaBHJIaMu 0€30MacCHOTO OOpAIEHHS C BEIIECTBAMH, HCIIOIb3yEeMbIMU
B TMOBCEJHEBHOW KU3HU, MPABUJIAMH TTOBEACHUS B LIEAX COCPEKECHUS
123 3I0pOBbSl U OKpY’KalOILllel MPHUPOIHOM Cpeapl; MOHMMaHUE Bpena
' (omacHOCTH) BO3JECUCTBUS HA >KHUBBIE OPTraHU3MBbl ONPEIEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHUS M MPEIOTBPALICHUS WX BPEIHOTO
BO3JICCTBHUS
3 Hannune mpakTHYeCKUX HaBBIKOB TUIAHUPOBAHUS U OCYIIECTBICHUS
CIIEIYIOIINX XUMHYECKUX IKCTIEPUMEHTOB:
131 M3y4YeHHE U onucaHue (PU3MYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHUE

C (I)I/I3I/I‘-ICCKI/IMI/I )4 XUMHUYCCKUMU SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOLINE MPU3HAKY TPOTEKAHNUS XUMHUUECKHUX PeaKIii

13.2

M3y4YeHHe CIIoCOOOB pa3elieHHus cMecen

13.3

IMOJYYCHHUEC KHUCJIOpOoAa HW H3YUYCHHUC Cro CBOfICTB; IMOJIY4YCHHUC
BOAOpOJa U M3YUCHUC €TO CBOﬁCTB; MOJIYUCHHUC YTJICKHUCJIOTO ra3a nu

M3Yy4YEHHE €ro CBOMCTB; MOIyYeHHEe aMMHUaKa U U3y4YeHUe ero CBONCTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C OMNPEIEIEHHOW MacCOBOWM JOJeH

pacTBOPEHHOTO BELIECTBA

13.5

TIPUMEHEHNE WHIAKATOPOB (;makmyca, METWIOpaHXKa 54
(dbenondranenHa) s ONMpENEICHUS XapaKTepa Cpeabl B PacTBOpax

KHCJIOT U HIeJ04ei

13.6

WCCIIEZIOBAHUE M ONHCAHUE CBOMCTB HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3yYEHHE B3aUMOJICHCTBUS KUCIOT C METaLIaMH,
OKCHIaMH  METAJUIOB,  PacTBOPUMBIMH U HEPACTBOPUMBIMU
OCHOBaHMSIMHU, COJISIMHM, TIOJy4CHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHWE OJIHOTO MeTallla JpYyrMM U3  pacTBopa  COJIH;
HCCleIoBaHNEe aM(OTEPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

LIMHKA

13.7

pelieHne YKCIePUMEHTAIBHBIX 3a7a4d 1Mo TeMaM: « OCHOBHBIE KJIaCcChI
HEOPraHUYeCKUX COEMHEHMI; «INEKTPOIUTUYECKAS
oucconuanusy; «BaxkHedmme HEMETaUIbl W HUX COECOUHEHHSY,

«Baxneinye MeTajIbl U UX COCTUHEHUS

13.8

XUMHAYECKHE  OKCIICPUMEHTBI,  WUIIOCTPUPYIOIIUE  MPU3HAKH
MPOTEKaHHs PEaKIii MOHHOrO OOMEHA;, KAaueCTBEHHBIC PEaKIMU Ha
IPUCYTCTBYIOIIME B BOJHBIX PACTBOpax HOHBI: XJIOPHA-, OpPOMHII-,
wonun-, cymbdar-, docdar-, kapOOHAT-, CHIHKAT-aHUOHBHI,
THPOKCU-HOHBI, KATHOHBI aMMOHUS, MAarHUs, KaJIbI[Hs, aTIOMUHHS,

xenesa (2+) u xenesa (3+), meau (2+), nuHKa

14

YmMmenue:

14.1

NpPEACTaBIIATh Pe3yJabTaThl dKCIIEpUMEHTa B (opMe BBIBOJOB,
JI0Ka3aTeNbCTB, IpaUKOB M TaONMIl M BBIBIATH SMIUPUYECKHE

3aKOHOMEPHOCTH

14.2

YCTaHABIMBAThH CBSI3U MEXK]y PEaTbHO HAOIIOaeMBIMU XUMHUYECKUMU
SBJICHUSIMU U MPOIIECCaMU, MPOUCXOAUIMMHI B MaKpO- U MUKPOMHDE,

OOBSICHATH IMPUYIHUHBL MHOFOO6pa3I/I$I BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE I10 XUMHH

Kon IIpoBepsieMblii 3J1EMEHT COACPKAHUS
1 [lepBoHavaIbHBIE XUMUYECKUE TOHATHUS
1.1 Yucteie BemecTBa U cMecu. CriocoObl pa3aeneHus: cMecei
- ATOMBI M MOJEKYJbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJBI XHMHUYECKUX
' 211eMeHTOB. [IpOoCThIe U CII0KHBIE BEILIECTBA.
13 Xumunyeckass Qopmyina. BaneHTHOCTP aTOMOB XUMHYECKHX DJIEMEHTOB.
. CreneHb OKUCIICHUS
3aKkOH TIOCTOSTHCTBA cocTaBa BewlecTB. OTHOCHUTENbHAas aTOMHas Macca.
1.4 OtHocuTenbHas MoOJEKyJsipHass Macca. MaccoBass A0S XMMHYECKOTO
3JIeMEHTa B COEIMHEHUH
15 KomnmnuectBo BemiectBa. Monbs. MomnsipHast Macca. MomnsipHblii 00bEM Ta30B.
' B3aumocBsi3p KoJIMYecTBa, MacChl U YMCiIa CTPYKTYPHBIX €IMHUIL BEIIECTBA
L6 dusnuecKkre 1 XUMUYECKUE ABJICHUS. XUMUYECKasi peaklys U e€ IpU3HaKu.
. 3aKOH COXpaHEHUs1 MacChl BEUIECTB. XUMUUYECKHE YPAaBHEHUS
5 ITepuoanueckuii 3axkoH u Ilepuonnyeckas cucTeMa XMMUYECKUX 3JIEMEHTOB
.. Menneneea. CTpoeHHE aTOMOB
Ilepnonnueckuit 3akoH. Ilepuoguyeckas cucTeMa XMMHYECKUX 3JIEMEHTOB
2.1 JA.N. Menneneesa. Ilepuoast u rpynmnsl. @U3HUECKUN CMBICI ITOPSIKOBOIO
HOMEpPA, HOMEPOB NEPHUOJA U TPYIIIBI JIEMEHTA
Crpoenue atomoB. CoctaB aTOMHBIX siiep. M3otonel. Dnekrponsl. CTpoeHue
2.2 AIIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XUMHYECKHX DSJIEMEHTOB
ITepunonnueckoii cucrems! .M. MeHnneneena
3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB XMMHYECKHX AJIEMEHTOB IEPBBIX
TpEX MIEPUOJIOB, KaJIus, KaJIbLIMS (panmyca aTOMOB,
2.3 ANEKTPOOTPUIIATEIBHOCTH, METAJIUIMYECKUX U HEMETAILIMYECKUX CBOMCTB) U
UX COEOUHEHHH B COOTBETCTBUHM C T[OJOXEHHEM JJIEMEHTOB B
ITeproanueckoii cucTeMe U CTPOEHHEM UX aTOMOB
3 Crtpoenue BeriecTBa
31 Xumnueckass cBsi3b. KoBasieHTHast (mojispHas W HEMOJSIpHasi) CBS3b.

SHeKTpOOTpI/IHaTeJ'H)HOCTI) XHUMHUYCCKUX DJICMCHTOB. Honnas CBA3b.




Meramnnueckas CBSI3b

3.2

Tunsl KpHUCTaUIMYECKUX PEIETOK (aTOMHas, HOHHAs, MeTaJlJIM4ecKas),
3aBUCUMOCTb CBOWCTB BEILECTBA OT TUIIA KPUCTAJUIMUYECKOU PEIIETKU U BUAA

XUMHYECKOI CBI3U

Baxwueriue npeacTaBuTeNM HEOPraHMYECKHX BellecTB. HemeTtamibl U ux

COCIMHCHMUA. MeTamisl ¥ uX COCIUMHCHUA

4.1

Knaccugukaius u HOMEHKIATypa HEOPraHWYECKHX COCTUHCHUN: OKCHJIIOB
(coneobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
HecoJieo0pa3yrolue; OCHOBaHMM (IIENOYM U HEPACTBOPUMBIE OCHOBAHWS),
KHCTIOT (KHCIOpOJACOAepkalrue u OECKUCIOPOAHbIE, OJHOOCHOBHBIE H

MHOTOOCHOBHBIE); COJIeH (CPeHUX U KHCIIBIX)

4.2

Ou3nyeckrue W XHMHYSCKHE CBOMCTBA IIPOCTBIX BCIICCTB-HEMETAJIIIOB!

BOJIOPO/J1a, XJIOpa, KUCIOPO/a, Cephl, a30Ta, Gpocdopa, yriepoaa, KpeMHHS

43

duznyeckue U XUMHUYSCKHE CBOMCTBA IMPOCTBHIX BCHICCTB-MCTAJUIOB: JINTHUA,
HaTpus, Kajiaus, Maraus n KaJgbpnus, AJIFOMHHMUA, Keesa.

9HeKTpOXI/IMI/I‘{eCKI/II>'I paa HaprDI(eHI/Iﬁ MCTAJJIOB

4.4

du3nyeckue n XHUMHUYCCKUC CBOMCTBa BOAOPOAHBIX COE€IUHEHUI

HEMETAJUIOB: XJIOPOBOJIOPO/Ia, CEPOBOJOPOIA, aMMHAKa

4.5

dusnueckre U XMMHUUYECKHEe CBOIMCTBA OKCHIIOB HemeTauioB: cepsl (IV, VI),
azora(Il, 1V, V), docdopa(lll, V), yrmepoma(ll, 1V), xpemuusa(IV).

HonyquI/Ie OKCHUJ0B HEMECTAJIJIIOB

4.6

Xumnueckue cBoiictBa okcuioB: MetaioB IA—IIIA rpynmn, uunka, menu(1l) u

xkenesa(ll, I1I). TTorydeHne OKCUAOB METAIIIIOB

4.7

XUMHUECKUE CBOWCTBA OCHOBaHMA M aM(OTEpHBIX TUIAPOKCHIIOB (Ha
pUMepe TUIPOKCHUIOB alFOMUHUS, JKele3a, uHKa). [lomyuenue ocHoBaHMi

1 aM(pOTEPHBIX TUIAPOKCUIIOB

4.8

Ob61ue XUMHYECKHE CBOIiCTBa KHCIIOT: XJIOPOBOJIOPOJIHOM,
CEPOBOIOPOJHON, CEPHUCTOM, CEPHOH, a30THOU, (HOCHOPHON, KPEMHHUEBOM,
yroiapHO#i. OcoOble XMMHYECKHE CBOWCTBA KOHIICHTPUPOBAHHOW CEPHOU M

a30THOM KucioT. [lonmyyenue kucior

4.9

OOure xMMHU4ecKue CBOMCTBa cpeHux cojeil. [lomydyenue coneit

4.10

[Tonyuyenne, coOupanue, pacro3HaBaHHE BOJOPOJA, KHCIOPOIa, aMMHaKa,

YTIIEKUCIIOTO Ta3a B JabopaTopHuu

4.11

[Tonyyenne amMuaka, CEpHOM M A30THOM KHCIOT B IPOMBIILUICHHOCTH.




OO61me crocoObl MOyYeHUSI METAJIOB

4.12

I'eneTmueckas CBSI3b MCXKIY KiIacCaMU HEOPTaHUYCCKUX COGI[I/IHeHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMruaecKux peakiyii 1Mo pa3InyHbIM MPU3HAKAM: TI0 YUCTY
U COCTaBY YYacTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3 deKTy, 1o

M3MEHCHHIO CTCIICHEH OKHMCIICHUS XUMHUUCCKUX DJICMCHTOB

5.2

TeroBoil 3¢ ¢deKkT XUMHUYECKOW peakIuH, TePMOXHMUYECKUE YPABHEHHUS.

DK30- " OHAOTCPMHUYCCKUC PCAKIINU. TepMOXI/IMI/I‘leCKI/Ie YpaBHCHUA
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OKHCAUTETPHOBOCCTAHOBUTEIBHBIE peaxkuuu. Oxucnurenu u
BoccTaHOBUTENH. [Ipoliecchl OKHMCIEHHS M BOCCTAHOBIJICHUS. DJIEKTPOHHBIN

0ajaHC OKHCIUTEIbHOBOCCTAHOBUTEILHOM pC€aKuun

5.4

Teopust ~ saeKTpoIUTHYECKOM  Auccouranuu.  KaTHOHBI,  aHMOHBIL.
DIIEKTPOIHUTHI U HEANEKTPOIUTHL. CHIIbHBIC U Ci1a0ble IeKTPOIuThl. CTEneHb

Jucconuanumn

5.5

Peakuuu nonHoro obMeHa. YciaoBus IMPOTCKAHUA peaKquI HOHHOI'O 06M6Ha,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIE YPABHEHUS PEAKIIUN

X¥UMHS ¥ OKpYyXKarolas cpeaa

6.1

BemectBa m martepuansl B IOBCEAHEBHOM XKM3HM 4YesloBeKa. be3zomacHoe
UCIOJIb30BaHUE BEILIECTB U XMMHUYECKUX PEAKIMH B J1aOOpaTopuu U OBITY.

HepBaﬂ ImoMouib MMpu XUMUICCKUX OXKOrax U OTpaBJICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKpY’KawIiel cpeapl (KUCIOTHBIE —OXKIIH,
3arpsi3HEHUE MOYBBI, BO3AyXa M BOJOEMOB), CIIOCOOBI €T0 MPEJOTBPAICHUS
[Ipenenbuas nonmyctumas koHueHtpamus BemiecTB (IIJK). Ponp xumuu B
pPEIICHUH JKOJIOTHYECKUX TMpoOsieM. YcuieHne mapHUKoBOro sddekra,

paspymieHue O30HOBOT'O CJI0

6.3

[Tpumenenue cepsl, a30Ta, pocdopa, yriepoaa, KpeMHHUS U UX COCTUHEHUN B
OBITY, MEIWIIMHE, MPOMBIIUICHHOCTH W CEIILCKOM Xo3siicTBe. [IpuMmeneHue
METaJUIOB M CIUIaBOB (CTallb, YyTyH, IIOPATIOMMHHUHN, OpoH3a) B OBITY U
MPOMBIIUICHHOCTH HMX COeIuHeHuM. lloHATHE O KOppO3WHM METAIUIOB,

OCHOBHEIE CIIOCOOBI 3alIUThI UX OT KOPPO3UHU

6.4

[IpuponHble UCTOYHUKHU YTIEBOIOPOAOB (Yrojb, MPUPOAHBIN ra3, HE(Th),

MPOIYKTHI UX TiepepaboTku (OCH3MH), UX POJIb B OBITY U MPOMBIIUICHHOCTH

6.5

HepBOHa‘IaJII)HI)Ie MTOHATHS 00 OpPraHMYCCKHUX BCHICCTBAX KAK O COCAUMHCHUAX

yrjepoaa (MeTaH, OTaH, OTWJICH, AlCTHJICH, O9TAHOJI, IJIMLICPUH, YKCYCHAsA




kuciorta). [loHsiTne 0 OMONIOrMYECKM Ba)KHBIX BEIIECTBAX: JKHUpPAX,

YIUICBOJIAX — W UX POJIM B )KU3HU YCJIOBCKA

Oekax,

7 Pacuérnr:
7.1 o popmyaamM XUMUYECKHX COCTUHEHUM
7.2 Macchl (MaccoBOI) TOJIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPaBHEHUSIM
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